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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CII€YUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONW MAaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYEHHUS APYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYLUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO M WACATBHOT0, XapakTepe OTPaKEeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOT0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, a
TaKk)K€ KayeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/1ad €CTECTBEHHO-
HAy4YHOI0 LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3NKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSAET pa3Hble BUIbI YIEOHOM U TPYIOBOM ACSITEIbHOCTH, SIBISIETCA



OIHUM U3 MpOo(ecCHOHAIbHO BAXKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada
dopMupoBaHus |y OOyYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE o0OyueHuss — o00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOy4aromuxcs yepe3 ooecrneueHrue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BAHUS
CHUCTEMATHYECKUX TEOMETPUUECKUX 3HAHUW ©W  JCHUCTBHH, CHenu(pUIHBIX
TE€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO NPOJOIDKEHHS 00pa3oBaHUA IO
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIOJIH30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum o0pa3zoMm, oOydaroniygecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
crnenuQpuKoil reoMeTprun U HeoOXOUMBbIE JUISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro0, oHM HMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHI0 OoJjiee rTy0oKo, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

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

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJITYpBI 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 OKPYKAIOIIETO MUPA;

o (¢opmMHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUs;

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

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

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUMH, KPUTUYHOCTH
MBIIUICHHUS;



e (dopmupoBanue GyHKIMOHAIBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
yYMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U MpPU U3YYEHUU
OpYruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIMpPOBaTh UX Ha A3BIKE T€OMETPUH U CO3AaBaTh
FEOMETPUYECKHE MOJIETH, HPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’aEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBINIICHHUS,
CTUMYJIUPYET POTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YUYECHUIO IIPEMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCA 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpa3a MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHIX OTBJICUYEHHUS OT HAIJISIHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B NPOCTPAHCTBEY, « Tena BpameHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenesnseTcs He TOIbKO 110 COAEPKATEIbHBIM JIMHUSAM, HO U 10 TOAaM 00y4eHHUs
Ha ypPOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

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

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
MIPOCTPAHCTBE, MPSAMBIE MapaUICIbHbIE W IEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOM TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MNPSIMOU U
IUIOCKOCThIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JT0 TUTOCKOCTH, MMPOEKIUs (PUTYPHI Ha TIIOCKOCTH. [leprneHauKyIsspHOCTD
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPAaHU W OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAs U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPAaBUIbHAS U
yceu€HHasi nupamMuga. OIJIEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuibHBIC
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPAaMHUAA W TPaBUIJIbHBIN
terpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapAJUICIEITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicnienue 371€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, [OuMaroHai, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 00 o0béme. O0BEM NUpamMuIbl, IPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KJTACC

Tesia Bpalenus

[unuHapuyeckas MTOBEPXHOCTb, oOpasytoiiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIas W OCh, IUIONIAJAb OOKOBOW W TOJHON
NIOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: 0OcHOBaHME U BepIirHa, o0Opasyroias
¥ OCh; TTOTIA1b OOKOBOM M TIOJTHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yroiue
U BBICOTA; OCHOBaHMS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxkeHnue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
I01aab chephl.

N306paxenue Tea BpalleHus 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 00BbEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO TMapajienenumnesa u ciaeactsus u3 He€. OO0BbEM LWIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

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

Ceuenus muMHpa (MapavieabHo U MEPIEeHIUKYIISIPHO OCH), CEUECHUS KOHYyCa
(mapasieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIUNHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxkeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBHWJI JACUCTBHM € Bekropamu. lIpsamoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekropaMu. CKaJsSIpHOE NPOU3BEICHHE BEKTOPOB.



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«Maremartukay XapakTepu3yroTCs:

I'paxknanckoe BocniuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPBHI, OMPOCHl MW TIp.), YMEHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, 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 LEHHOCTE! pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU U JIEATeITLHOCTHIO
y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYUBOCTHIO
K MaTeMaTHYECKUM acTIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peTyJIsipHas Gu3nUecKasi aKkTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03/JOPOBUTEIBHOM JIEATENbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHWM IS PEIICHUs 3a]a4 B
00J1acTH OKpYKaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TIOCTYITKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUU IISI OKPYIKAIOIIEN CPEBI.

I[leHHOCTH HAYYHOT0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB e¢
pPa3BUTUA M 3HAYUMOCTH [JIi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM S3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIBHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseus MU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTNBUIMU.

1)  Vuusepcanvnuvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIoUje2o0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
O0OBEKTOB, TMOHATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyINPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYJIMPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCJIOBHBIC;

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



e J€JaTh BBIBOAbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPXKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApUMAHTOB peElIeHUsl, BBIOMpaTh Hauboiee MNOAXOAAIMN ¢ Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

e HCIIOJb30BATh BONPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
(dbopMyIupoBaTh BOIPOCH], (PUKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaThb HCKOMOE€ W  JaHHOe, (QOopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSATEJIEHO CIUIAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
o0beKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjIbTaTam
IPOBEAEHHOTO HAOIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEIEHUS 33]1a4u;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PAa3jIMYHbIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh MH(OPMALIUIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAMUGHble  Oelicmsus, 00ecnedusarom

copMUpOBaAHHOCIb COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.

OO0uenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U LeJIIMH OOILIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0 XOAy PELICHUS
3aJlayd, KOMMEHTUPOBATh MOJYyYE€HHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIE HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXIACHUSAMH JPYTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3IMyle U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ Yu€TOM 3aj1a4 Mpe3eHTaIM 1 0COOCHHOCTEN ay AUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboThl TpW penieHny Y4eOHBIX 3aaad; MPUHUMATh IEb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI paboOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YUETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEMCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIIAJICTh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS IPOIECCca U pe3yIbTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb [IPH PEIICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJbTATOB IEATEIIBHOCTH,
HaXOJUTh OMMOKY, JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

OmneprpoBaTh MOHITHSIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[TpyuMeHsSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX NPHU PEUICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIICIBHOCTh M MEPIIEHIUKYIAPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIIOIOKEHHE TIPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPaHHBIM yTOJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo IBYrpaHHOTO YIJIa; TUHEHHBIA yroll JBYTPaHHOTO YIJia; TpagycHas Mepa
JBYTPAHHOTO yTJa.

OmnepupoBaTh TOHSTUSIMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOT'OTPAHHUKA, TPABIJIbHBII MHOTOTPaHHUK.

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

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKIblE W HEBBINYKJIBIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI TIOCTPOSHUS CEUESHUH, UCTIONIB3YsI METOJI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CII€[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIIeHUHU
CTaHIApPTHBIX MAaTEeMaTUYECKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JBYMS
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
CTaHIApPTHBIX MaTeMaTHYEeCKUX 3a/Jad Ha  BBIYUCICHUE YIJOB  MEXAY
CKPEIIMBAIOIIUMUCA MPSIMBIMUA, MEXAYy TNPAMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.

Breruncnate 00bEMBI M IJIOMAAN MMOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYJT; BEIYUCIATH COOTHOIIEHUS MEXKTY TUIOMIAISIMU
HOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 7S PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATrafoINX HECKOJIBKO IIAr0B PEIICHUS, €CITM YCIOBUS MPUMEHEHUS 3aaHbI
B SIBHOU (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

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

[TpuMeHsTh MOJyYeHHBIE 3HAHHWS Ha TMPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyallid W TPHUMEHATH W3yYCHHBIC TOHITHS B TIPOIECCe IOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYITHPOBAHHONW MPOOJIEMBI, MOJCIUPOBATH peaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEITU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, amnmapara aareOphl; pemarhb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUICCKIX BEIHUMH.

11 KIIACC

OnepupoBaTh MOHATUSAMH: MWIMHAPUYECKAs IOBEPXHOCTh, OO0Opa3yroIIue
AJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHWUYECKAasi TOBEPXHOCTh, 00pasyroiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUJIWHIP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBON 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 (HopMyIL.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPy ¥ ONTUCAHHBIH
0Ko0J10 cepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK WJIA TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY IUIOMIASIMH MOBEPXHOCTEH W 00BEMaMH
MOJIOOHBIX TEJI.

N300pakath m3ydaembie (QUTYpHl OT PYKH W C MPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

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



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

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBHSA  CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpumMeHsTh IpaBUIIO Napasieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKaPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJsIpHOE IPOU3BEJCHHE, pACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUITMHEAPHBIM BEKTOpPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT.

[TpumensTh reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
MPENOoJIararolIuX HECKOJIBKO IIArOB PEIICHUs, €CITU YCIOBUS TPUMEHEHUS 33JaHbl
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.

[lpumeHsTh mpocTeWlIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

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

[IpuMeHsATH MONlyueHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyallkd M TPHUMEHATb HU3yYEHHbIE MOHITHS B TMPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCcKu CHOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM I'€OMETPUYECKUX TOHATHI U TeOpeM, armapara ainreopsl; pemarb
NPaKTUYECKHE 3a]]auu, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
Kontpoabnbie  IIpakTnueckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl

padoThI padoThI

bubmuoreka I{OK https://m.edsoo.ru/1¢209¢37
Cuenapuii TeMbl. yacThb 1
https://uchebnik.mos.ru/material/31816d53-0f42-
4aed-8400-ce70f3c93ea8 CuieHapuii TEMBI. 4aCTh
2 https://uchebnik.mos.ru/material/0ad37010-6197-
BBenenue B ctepeoMeTputo 10 4e75-ae02-350a55d80eec CuieHapuit TEMBI. YacCTh
3 https://uchebnik.mos.ru/material/1eb673¢9-b975-
4abb-91d8-64bdc63ae8da BupTtyanbHas
nabopartopust CTepeoMeTpus
https://uchebnik.mos.ru/material/7f9d0282-c95a-
4918-818d-aedf1¢750230

bubmuoreka I{OK https://m.edsoo.ru/1¢209¢37
Cuenapuii Temsl. Yacts 1
https://uchebnik.mos.ru/material/93d5f18a-154b-
4b39-93¢4-936eb786¢703 CuieHapuii TEMBI. YaCTh
12 1 2 https://uchebnik.mos.ru/material/8093d503-20b5-
47ba-8e85-b64cc9e25d51 BupryanbHas

IIpsiMBIE U TUIOCKOCTH B

MIPOCTPAHCTBE.

[TapanienbHOCTb NPSAMBIX U

TJIOCKOCTEM
naboparopust CTepeoMeTpus
https://uchebnik.mos.ru/material/7f9d0282-c95a-
4918-818d-aedf1¢750230
bubmuoreka I{OK https://m.edsoo.ru/1¢209¢37
[lepieHAMKYIAPHOCTD

12 Cuenapuii Temsl. Yacts 1

OCKOCTEN
TPAMBIX 1 ILIIOCKOCTCH https://uchebnik.mos.ru/material/2df96ce3-84eb-



https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/31816d53-0f42-4aed-8400-ce70f3c93ea8
https://uchebnik.mos.ru/material/31816d53-0f42-4aed-8400-ce70f3c93ea8
https://uchebnik.mos.ru/material/0ad37010-6197-4e75-ae02-350a55d80eec
https://uchebnik.mos.ru/material/0ad37010-6197-4e75-ae02-350a55d80eec
https://uchebnik.mos.ru/material/1eb673c9-b975-4abb-91d8-64bdc63ae8da
https://uchebnik.mos.ru/material/1eb673c9-b975-4abb-91d8-64bdc63ae8da
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/93d5f18a-154b-4b39-93c4-936eb786c703
https://uchebnik.mos.ru/material/93d5f18a-154b-4b39-93c4-936eb786c703
https://uchebnik.mos.ru/material/8093d503-20b5-47ba-8e85-b64cc9e25d51
https://uchebnik.mos.ru/material/8093d503-20b5-47ba-8e85-b64cc9e25d51
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/2df96ce3-84eb-482f-9ecb-05466229b04f

482f-9ecb-05466229b04f CuieHapuil TEMBI. YacTb
2 https://uchebnik.mos.ru/material/ec87d625-a09a-
45f0-abba-b0a272832727 BuptyanbHas
naboparopust CTepeoMeTpus
https://uchebnik.mos.ru/material/7f9d0282-c95a-
4918-818d-aedf1¢750230

VYTribl MeXAY IPSIMBIMU 1
MJIOCKOCTSIMU

10

bu6mmoteka LIOK https://m.edsoo.ru/1¢209e37
Cuenapuii TeMbl
https://uchebnik.mos.ru/material/915faa7a-0ca2-
45f7-b600-71cadl7a5fc7 BupryansHas
nabopartopust CTepeoMeTpus
https://uchebnik.mos.ru/material/7f9d0282-c95a-
4918-818d-aedf1¢750230

MHoOrorpaHHuK"

11

bubmuoreka I{OK https://m.edsoo.ru/1¢209¢37
Cuenapuii TeMbl
https://uchebnik.mos.ru/material/43780bdd-72f7-
4217-b431-0f8fae5d7cdc Bupryanbnas
nabopatopust CrepeomeTpust
https://uchebnik.mos.ru/material/7f9d0282-c95a-
4918-818d-aedf1¢750230 Buzeo. 3amaun Ha
BBIYMCIICHHE TUIONIA/IN IOBEPXHOCTU MPU3MBI U

MUPAMUBI
https://uchebnik.mos.ru/material/856e¢3441-3{8c-
46d2-9097-1dc77516ec88

O6BbEMBI MHOTOIPaHHUKOB

bu6mmoteka IIOK https://m.edsoo.ru/1¢209e37
I'unepmatuka. Tpenaxep EI'D G6a3za
https://uchebnik.mos.ru/material/bd31¢c69-742¢-
4d67-b6f1-7110a5¢598d5 BupTyanbHas
naboparopust CTepeoMeTpus
https://uchebnik.mos.ru/material/7f9d0282-c95a-



https://uchebnik.mos.ru/material/2df96ce3-84eb-482f-9ecb-05466229b04f
https://uchebnik.mos.ru/material/ec87d625-a09a-45f0-abba-b0a272832727
https://uchebnik.mos.ru/material/ec87d625-a09a-45f0-abba-b0a272832727
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/915faa7a-0ea2-45f7-b600-71cad17a5fc7
https://uchebnik.mos.ru/material/915faa7a-0ea2-45f7-b600-71cad17a5fc7
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/43780bdd-72f7-4217-b431-0f8fae5d7cdc
https://uchebnik.mos.ru/material/43780bdd-72f7-4217-b431-0f8fae5d7cdc
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/856e3441-3f8c-46d2-9097-1dc77516ec88
https://uchebnik.mos.ru/material/856e3441-3f8c-46d2-9097-1dc77516ec88
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230

4918-818d-aedf1c¢750230 Buneo. IIpukinanasie
3aJjauu, CBA3aHHBIE C BBIYMCICHUEM 00beMa

MApaMUbl U
npu3MblIhttps://uchebnik.mos.ru/material/1027a83a-
799c-4ec8-bas58-e88cdce256cf

[ToBTOpEHME: ceueHus,

bu6mmoteka IIOK https://m.edsoo.ru/1¢209e37
I'unepmatuka. Tpenaxep EI'D 0aza
https://uchebnik.mos.ru/material/bd31cc69-742¢-

4 4d67-b6f1-7110a5¢598d5 BupTyanbHas
PAcCTOSIHUS U YTJIbI
naboparopust CTepeoMeTpus
https://uchebnik.mos.ru/material/7f9d0282-c95a-
4918-818d-aedf1c750230
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/1027a83a-799c-4ec8-ba58-e88cdce256cf
https://uchebnik.mos.ru/material/1027a83a-799c-4ec8-ba58-e88cdce256cf
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230

11 KJIACC

HaumeHoBaHue pa3iesioB u
TeM NMPOrpaMmbl

Ne i/

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoThI

daekTpoHHbIe (UU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Tena BpameHnus

12

bubmunoreka LIOK
https://m.edsoo.ru/1¢209e37
Buptyansnas nabopatopus
CrepeomeTpust
https://uchebnik.mos.ru/material/7f9d0282-
c95a-4918-818d-aedf1¢750230
l'unepmaruka. Tpenaxep EI'D 0aza
https://uchebnik.mos.ru/material/bd31cc69-
742e-4d67-b6f1-7110a5¢598d5

O0BEMBI TENI

bubmunoreka LIOK
https://m.edsoo.ru/1¢209e37
Buptyansnas nabopatopus
CrepeomeTpust
https://uchebnik.mos.ru/material/7f9d0282-
c95a-4918-818d-aedf1¢750230
l'unepmaruka. Tpenaxep EI'D 0aza
https://uchebnik.mos.ru/material/bd31cc69-
742e-4d67-b6f1-7110a5¢598d5 Bupeo.
Tesa BpaileHus. Beiuncnenue

IUIOINAM TOBEPXHOCTU M 00BeMa
https://uchebnik.mos.ru/material/1da8aa71-
bbd5-45b0-8bf7-a4d0e2e802ea

BekTops! 1 KOOpIMHATEI B
IIPOCTPAHCTBE

10 1

but6mmoreka [IOK
https://m.edsoo.ru/1¢209¢37
Buptyansnas nabopatopus



https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/1da8aa71-bbd5-45b0-8bf7-a4d0e2e802ea
https://uchebnik.mos.ru/material/1da8aa71-bbd5-45b0-8bf7-a4d0e2e802ea
https://m.edsoo.ru/1c209e37

Crepeomerpust
https://uchebnik.mos.ru/material/7f9d0282-
¢95a-4918-818d-aedf1¢750230
['unepmaruka. Tpenaxep EI'D 6aza
https://uchebnik.mos.ru/material/bd31cc69-
742e-4d67-b6f1-7110a5¢598d5

[ToBTOpEeHme, 0600IIECHNE,
cUCTeMaTH3alus 3HaHU!

but6mmoreka [IOK
https://m.edsoo.ru/1¢209¢37
Buptyanbnas naboparopus

Crepeomerpust
https://uchebnik.mos.ru/material/7f9d0282-
¢95a-4918-818d-aedf1¢750230
['unepmaruka. Tpenaxkep EI'D 0aza
https://uchebnik.mos.ru/material/bd31cc69-
742e-4d67-b6f1-7110a5¢598d5 Buneo.
[ToBTOpEHME Kypca CTEpEOMETPUHU
https://uchebnik.mos.ru/material/6627b5f3-
2429-40ad-81da-db5707¢7%abe

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://m.edsoo.ru/1c209e37
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/7f9d0282-c95a-4918-818d-aedf1c750230
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/bd31cc69-742e-4d67-b6f1-7110a5c598d5
https://uchebnik.mos.ru/material/6627b5f3-2429-40ad-81da-db5707e79abe
https://uchebnik.mos.ru/material/6627b5f3-2429-40ad-81da-db5707e79abe




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPHUU:
TOYKa, MpsMasi, IIIO0CKOCTh,
npocrpascTBo. [IpaBuna
M300paKeHUs Ha PUCYHKAX:
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

https://m.edsoo.ru/14467518

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKarOUeECs
npsMasi U MI0CKOCTh

https://m.edsoo.ru/9f4eae3 1

[TonsTus: nepecexaronuecs
MIJIOCKOCTH, TEepeCceKaromuecs
npsiMas U MI0CKOCTh

https://m.edsoo.ru/ae56ad45

3HaKOMCTBO C MHOTOTPaHHHUKaMH,
n300pakeHe MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

https://m.edsoo.ru/58a8729a

HauanpHbie cBeienns o kyoe u

nupamMuie, X pa3BEPTKU U MOJIEIH.

Ceuenus MHOTI'OrpaHHUKOB

https://m.edsoo.ru/c4373¢37



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37

HavansHbie cBeieHUs 0 KyOe u
MUpaMHUIC, UX Pa3BEPTKU U MOJICIIH.
CeueHHsI MHOTOTPaHHUKOB

https://m.edsoo.ru/bbc413dc

[Nousarue 06 akCHOMAaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/9cfc3f4f

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/da5bd46b

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

https://m.edsoo.ru/c2e97ba7

10

ITonsatue 06 akCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CJICOCTBUA U3 HUX

https://m.edsoo.ru/lac7f137

11

B3aumHoe pacnonoxeHue npsiMbIx B
MIPOCTPAHCTBE: MepeceKarouecs,
napajJieNibHbIe M CKPEIIMBaOLIHECs
psiMbIe

https://m.edsoo.ru/2afalf36

12

[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
IapajuIeIIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE; apaUICILHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/1977a523



https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523

HapaHJICJIBHOCTB MMPAMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE:

13 . https://m.edsoo.ru/aa6£3833
[TapannensHOCTH NPSIMOM U
MJI0CKOCTH
h%

14 FIbL € CONATIPABICHIEIMA https://m.edsoo.ru/a78748f6
CTOpOHAMU
VYron me

15 PO MEXCLY TIPAMBIMH B https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
%

16 FOI MEXCLY TIPAMBIMH B https://m.edsoo.ru/aa7a8f5¢c
MIPOCTPAHCTBE
I1 I

17 APAIICILHOCTE HIOCROCTEH https://m.eds00.1u/26631b26
napajuieJbHble MIOCKOCTU
CaoiicTBa napasmie

18 BOHCTE 13 PALICIBHBIX https://m.edsoo.ru/34d5b9ec
MJIOCKOCTEHN
[Ipocreiine npocTpaHCTBEHHbBIE

19 (buUrypsl Ha TUIOCKOCTHU: TETPadIp, https://m.edsoo.ru/e9bad9c7d
KyO, mapayieenurne/

20 ITocTpoenue ceueHmii https://m.edsoo0.ru/653b13cb

21 [TocTpoenue ceuenunit https://m.edsoo.ru/72ece97d
KonrponsHast pabora o Teme
"I e OCKOC

22 PAMBIE H TLTOCKOCTH B https://m.edsoo.ru/f6438b9b
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IIOCKOCTEM"
IlepneHUKyYIAPHOCTD NPSAMOU U

23 IIJIOCKOCTH: TIEPIICHANKYJIAPHBIE https://m.edsoo.ru/a714f338
MpsiMbIE€ B IPOCTPAHCTBE
IT

24 PAMBIC TapaJLICIBHbIC 1 https://m.edsoo.ru/e44f4d53

NEPpUNCHAUKYJIAPHBIC K INIOCKOCTHU



https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53

25

[IpsiMble mapasienbHble U

MEPIEeHIUKYIISIPHBIE K MIIOCKOCTH

https://m.edsoo.ru/25¢8fdd8

26

[Ipu3Hak nepnesauKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f28¢19f5

27

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSAMON U TJIOCKOCTH

https://m.edsoo.ru/32a7de6e

28

Teopema o ipsimoit
NEePIEHAUKYISIPHON TIOCKOCTH

https://m.edsoo.ru/4ea85ec3

29

Teopema o psimoit
MEPIEHUKYIIIPHON IINIOCKOCTH

https://m.edsoo.ru/d9533342

30

Teopema o mpsiMoi
MEPIEeHIUKYIISIPHOM MIIOCKOCTH

https://m.eds00.ru/1556888b

31

[lepnenquKymsp U HAKIOHHBIE!

pacCTosAHUC OT TOYKHU 0 INIOCKOCTH,

paccTosIHUE OT MPSIMOM JI0
MJI0CKOCTH

https://m.edso0.ru/3bb9d2b9

32

[lepnenquKymsp U HAKIOHHBIE!

pacCToAHUC OT TOYKHU 0 INIOCKOCTH,

paccTostHue OT MPSMOU 10
IJIOCKOCTH

https://m.edsoo.ru/6fa81822

33

[lepnieHquKymsp U HAKIIOHHBIE!

pacCToAHUC OT TOYKHU 0 IJNIOCKOCTH,

paccTostHue OT MPSMOU 10
IJIOCKOCTH

https://m.edsoo.ru/c456dcf7

34

[lepneHquKymsp U HAKIOHHBIE!

pacCToOAHUC OT TOYKHU 0 INIOCKOCTH,

paccTostHue OT MPSIMOU 10
IIJIOCKOCTH

https://m.edsoo.ru/5ad7c¢883



https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883

VYIuIBl B IPOCTPAHCTBE: YIOJI MEXAY

35 . https://m.edsoo.ru/5527feed
MPSIMOM U TUIOCKOCTBEO

36 JlByrpaiHblii yroi, JMHCHHbIi yrox https://m.edsoo.ru/6ce6ff8¢c
JBYTPAHHOTO yTIiia

37 JlByrpaiHbli yroi, JIMHCHHEIH yrox https://m.edsoo.ru/1e7¢28bf
JBYTPAHHOI'O yTIJia
IlepneHUKyYISAPHOCTD INIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYISIPHOCTH https://m.edsoo.ru/7895d29¢
JIBYX TIJIOCKOCTEM
IlepneHUKyYISAPHOCTD INIOCKOCTEM:

39 IIPU3HAK NEPIEHAUKYIJISIPHOCTH https://m.edsoo.ru/7271c12f
JIBYX TIJIOCKOCTEM
[TeprieHANKYIAPHOCTD MIOCKOCTEM:

40 MPU3HAK NEPIEHUKYIISIPHOCTH https://m.edsoo.ru/5b6673a4
JBYX IIJIOCKOCTEM

41 Teopema o TpEX mepHeHIuKyIsIpax https://m.edsoo.ru/8de5a9c7

42 Teopema o TpEX nepHeHANKYISIPAX https://m.edsoo.ru/cca2833d

43 Teopema o TpEX mepHeHIUKyIsIpax https://m.edsoo.ru/22caf7be
KonrtponsHas pabora o Temam

44 "HepHeHm{KyHﬁpHOCTB MPAMPIX 1 https://m.edsoo.ru/1b323{77
mrockocteit”" u "Yriael Mexay
MPSAMBIMH U TIJIOCKOCTAMU"
[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOT'OI'DaHHUKA, BBIIYKIIbIE U https://m.edsoo.ru/f12f4edd

HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA



https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
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https://m.edsoo.ru/f12f4edd

46

IIpu3ma: n-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS MPU3MBIL; IIpsiMas U
HaKJIOHHasl IPU3MBbl; OOKOBasI U
IIOJIHAS TIOBEPXHOCTH IIPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Tapannenenumnen, npsaMOyTroJIbHbIN
MapajuieNenuIie]l U ero CBOMCTBa

https://m.edsoo.ru/f58ac2de

48

[Tupamuga: n-yronpHas nupamua,
rpaHy U OCHOBAHUE NTUPAMU/IBL;
OOKOBas U MOJTHASI TTIOBEPXHOCTh
MUPAMUBI; TPAaBUIIbHAS U
yCeu€HHas nupaMmuaa

https://m.eds00.ru/36389a9b

49

[IpaBuIbHBIE MHOTOTPAHHUKMU:
MOHATHE NTPAaBUIBHOTIO
MHOTOTpaHHUKA; IPABUIIbHAS
IIpU3Ma U NpaBUiIbHas MUPaAMUAA;
IIpaBWIbHAs TPEYrojbHAas MUpaMuAa
Y IPaBWIBHBIN TEeTpasap; KyO

https://m.edsoo.ru/1ed67d9b

50

HpeZ[CTaBHeHI/Ie O IMPaBUJIBHBIX
MHOTOTpaHHHUKaX: OKTadIP,
JOAEKadIp U UKOCAdIP.

https://m.edsoo.ru/e3a23c2c¢

51

CummMeTpus B TPOCTPAHCTBE:
CUMMCTpPUA OTHOCHUTCIIBHO TOYKH,
MPSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMCTpPUH B ITUpaMUaax,
napajijiejacnuieaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKax

https://m.edsoo.ru/bd46185f

52

BrIuucienne 21eMeEHTOB
MHOTOTPaHHHUKOB: p&Opa,
JUAroHaJ, yTJIbl

https://m.edsoo.ru/3¢28c528



https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528

[Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM

53 MPU3MBI, TUIOIA/Ib OCHOBAHUH, 1 https://m.edsoo.ru/a5ed7546
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSAMON MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON
54 MHUPAMUIBI, TEOPEMA O TUIOIIAAN 1 https://m.edsoo.ru/a229¢b6f
OOKOBOM MOBEPXHOCTH YCEYEHHOM
MUPaMHIbI
55 Konrponwnas padora no reme 1 https://m.edsoo.ru/e84d9cef
"MHuororpaHHuku"
56 [TonsiTre 06 00BEMeE 1 https://m.edsoo.ru/1ba674d8
57 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/e63¢cb619
58 O0BEM TUpaMUTBI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/3e45e6dd
60 O0BEM TUpaMUTBI 1 https://m.edsoo.ru/39a416b6
61 O0BEM pU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM pHU3MBI 1 https://m.edsoo.ru/abalbS6¢
63 O0BEM pU3MBI 1 https://m.edsoo.ru/6ffc8623
64 KOHTI_?OHLHM padora 1o Teme 1 https://m.edsoo.ru/1a826542
"OOBEMBI MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IICHNE
65 CHCTEMATHSAMHA BHa? - 1 https://m.edso0.ru/63c1f766
[TocTpoeHue ceueHuli B
MHOTOTPaHHHUKE
66 Hosropenine, obobuienne 1 https://m.edsoo.ru/d219ddb9

cucCTeEMaTH3anus 3HaAHUN.



https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd
https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9

Brluncnenue paccTosHUAN: MEXIY
IBYMsI TOYKaMH, OT TOYKH J10
IPSIMOM, OT TOYKH 10 INIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

67

HToroBast KOHTpOJbHAs paboTa

https://m.edsoo.ru/1129561e

68

[ToBTOpenue, o600IIEHNE
CUCTEMAaTU3aLUs 3HAHWUMN.
Brluncnenue yrios: Mexay
CKPEILMBAIOINMUCS IPSIMBIMH,
MEXIY NPSMOU U MIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YIJIOB MEKIY
IJIOCKOCTSIMU

https://m.edsoo.ru/b44e7673

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl

Cdepa u map: neHTp, paamnyc,

1 JIAAMETP; TUIOIA/Ib TOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
cepsl
B3anmnoe pacnonoxenue chepsl
1 INIOCKOCTH; KacaTelbHas

2 1 https://m.edsoo.ru/8a7eb42e
MJIOCKOCTH K cepe; TIomaanb
chepsr
H3o6pakenue cepsl, mapa Ha

3 P bep P 1 https://m.edsoo.ru/fle6a34a
mrockoct. CeueHus mapa
Hunuaapudeckasi MIOBEPXHOCTD,
o0pa3yromue NHIMHIPUIECKON

4 pasy P 1 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTH, OCh
[WIHHIPAYECKON TTOBEPXHOCTH
Hunuuap: ocHoBaHUs M OOKOBast
IIOBEPXHOCTh, 00pa3yIolas U 0Ch;

5 P I?, Y . 1 https://m.edsoo.ru/fcf68351
ILIOIIA b OOKOBOM U IOJIHOM
MOBEPXHOCTH
N3o0pakeHue MuMHIpa Ha
IJIOCKOCTH. Pa3BépTka muimHApa.
Ceuenns nuanHapa (IIOCKOCTBIO,

6 pa( 1 https://m.edsoo.ru/666ebad5

napajuiebHON UIn
NEPIEHAUKYISIPHONU OCU
AJTUHIPA)



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
https://m.edsoo.ru/fcf68351
https://m.edsoo.ru/666ebad5

KoHnnueckast noBepXHOCTB,
00pa3yroIre KOHUMIECKOM
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU MOBEPXHOCTH

https://m.edsoo.ru/f91757b4

Konyc: ocHOBaHME U BepIlINHA,
o0pa3yromias ¥ 0Ch; IIOMAIb
OOKOBOM W IMOJTHOM MOBEPXHOCTH

https://m.edsoo.ru/fc7babab

YceuéHnplii KoHyc: oOpasyromye u
BBICOTA; OCHOBaHUS K OOKOBas
MOBEPXHOCTh

https://m.edsoo.ru/adbfccfd

10

N300pakeHne KoHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO,
MapajuieIbHON OCHOBAaHHMIO, U
IJIOCKOCTBIO, MMPOXOISIIEH uepes
BEPILUHY)

https://m.eds00.ru/26¢49378

11

KomMOuHammst Ten BparieHus u
MHOTOIPAaHHUKOB

https://m.edsoo.ru/9cffd6f3

12

MHororpaHHuK, OMMCaHHbBIN
okoJo chepsl; chepa, BIUcaHHAs B
MHOTOTPaHHUK WJIN B TEJIO
BpalleHUs

https://m.edsoo.ru/52fe59¢6

13

[Noustie 06 00BéMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEIT

https://m.edsoo.ru/49a2fc48

14

O0béM UIMHIpa, KOHYCA

https://m.edsoo.ru/951324a7

15

O0BEM mrapa u wiomaas chepsl

https://m.edsoo.ru/3c663del

16

[TooOHBIE TENa B MPOCTPAHCTBE.
CoOoTHOIIICHUS MCKAY mjiomaaaMu

https://m.edsoo.ru/7a7¢385



https://m.edsoo.ru/f91757b4
https://m.edsoo.ru/fc7babab
https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
https://m.edsoo.ru/9cffd6f3
https://m.edsoo.ru/52fe59c6
https://m.edsoo.ru/49a2fc48
https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663de1
https://m.edsoo.ru/7a7c3f85

MOBEPXHOCTEH, 00bEMaMHU
IMOOOOHBIX TEI

17

KonTtponbHas pabota mo Temam
"Tena Bpamenus" u "OO0beMbI

TCJI

https://m.edsoo.ru/17bb757¢

18

BekTop Ha mi1ockoCcTH U B
MPOCTPAHCTBE

https://m.eds00.ru/72669d66

19

CrnoxeHne 1 BEIYUTaHHE BCKTOPOB

https://m.edsoo.ru/11blcc5e

20

YMHOXEHUE BEKTOpa Ha YHCIIO

https://m.edsoo.ru/ec1f9d28

21

Paznoxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BEKTOPaM.
[IpaBuiio mapannenenunena

https://m.edsoo.ru/81213f3b

22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPAMH

https://m.edsoo.ru/ca866867

23

KoopauHaTHO-BEKTOPHBII METOA
IIPU PELIEHUN T€OMETPUYECKUX
3a1a4

https://m.edsoo.ru/1de2f88a

24

[IpsamoyrosbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3a1auu B
KOOpAuHAaTax

https://m.eds00.ru/75b68{61

25

Yron Mexay BEKTOpaMH.
CkansipHO€ NTPOU3BEACHNE
BEKTOPOB

https://m.edsoo.ru/d5226d23

26

Brrunicnenue yrioB Mexy
HPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/6b228fce



https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
https://m.edsoo.ru/ec1f9d28
https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce

27

KonTtponsHas pabora o Teme
"BekTopbl 1 KOOpAUHATHI B
npocTtpaHcTse"

https://m.edso0.ru/373492¢3

28

[ToBTOpeHue, 0600IIEeHNE U
cucTeMaTu3anus 3HaHUi.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOPEMBI Kypca TUIaHUMETPUHI

https://m.edsoo.ru/339a84dd

29

[ToBTOpeHue, 06001IIEeHNE U
cucTeMaTu3anus 3HaHUM.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOpEMbI Kypca IUIaHUMETPUHI

https://m.edsoo.ru/71d2d412

30

[ToBTOpEeHmE, 0600IICHNE U
CHCTEMAaTHU3alus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX
peuieHus

https://m.edsoo.ru/1bc556df

31

[ToBTOpEHME, 0000IIICHNE U
cUCTeMaTu3alys 3HaHu|. 3agaun
HJ'IaHI/IMeTpI/II/I U METOABI UX
pewenus

https://m.edsoo.ru/117a7f57

32

[ToBTOpEeHmE, 0600IICHUE U
CHUCTEMAaTU3aIMs 3HAaHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTepeOMETPUHI

https://m.edsoo.ru/95¢5¢946

33

HroroBast koHTpoIbHAs paboTa

https://m.edsoo.ru/a66a7dc2

34

[ToBTOpeHnue, 0600IICHNE U
crucTeMaTu3alus 3HaHUI

https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATHAMU: TOUYKA, MpsiMas, INIOCKOCTh
75 [TpyMeHsTh aKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX MPU PELLICHUN
' FeOMETPUUYECKHX 3a/1a4
73 OHGpHpOBaTB MNOHATUAMU: NAPAJUICITIBHOCTL W TCPHCHIAUKYJIAPHOCTH
' MPSAMBIX U TIIOCKOCTEH
74 KnaccuduimpoaTs B3aMHOE pacIoyioKeHHUE MPSMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBath MOHITUSIMHU: JBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO yTJIa,
7.5 peOpo JABYrpaHHOTO yrjla, JHMHEWHBIA Yrojd JBYTPaHHOTO YIJa,
rpajaycHas Mepa IByTpaHHOTO yria
OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBITYKIIbBII
7.6 MHOTOTpaHHUK, DJIEMEHTEI MHOT'OTPaHHUKa, IIPaBUJIbHBIN
MHOTOTPaHHUK
77 Pacno3naBaTh OCHOBHBIE BHbl MHOTOIPAHHUKOB (IIMpamuaa, mpu3Ma,
' PSAMOYTOJIBHBIN Mapasuienenumnesn, Kyo)
KnaccuduuupoBaTb MHOTOTpaHHMKH, BbIOMpas OCHOBaHUS  JJIs
. KJaccupuKauuyd  (BBIMYKJIbE M  HEBBITYKJIblE MHOTOTPaHHUKH,
. MMPpaBUJIbHBIC MHOI'OIPpAaHHUKH, TMPAMBIC W HAKJIOHHLIC [IPU3MBEIL,
napaieIeTunebl)
. OnepupoBaTb  HOHSTHUIMHU: CeKyllas  IUIOCKOCTb,  CEYEHHUE
. MHOT'OrpaHHUKOB
710 OOBSICHATH NPUHIUIBI TMOCTPOCHUS CEUYEHUH MHOTOIPAaHHUKOB,

HCIIOJIB3YA MCTOH CJICIOB




7.11

CTpOI/ITB CCUCHUA MHOI'OrpaHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PHCYHKOB TPOCTHIX OOBEMHBIX

¢duryp: Bua cBepxy, cOOKy, CHU3Y

7.12

PemaTh 3aaun Ha HAX0XKACHUE T€OMETPUICCKIX BEIMUUH 110 00pasiiam
WM aJlTOPUTMaM, TIPUMEHSS W3BECTHBIC aHATMTUYECKHE METOIBI MPH
pEUIeHUN CTaHJAApTHBIX MaTeMaTHYECKUX 3aJad Ha BBIUMCICHUE
pPacCTOSTHUN MEXKy ABYMsI TOUKaMH, OT TOYKHU JIO TIPSIMOM, OT TOYKH JI0

IMJIOCKOCTH, MCKAY CKPCIIUBAOINUMUCS MMPAMBIMHA

7.13

PemaTh 3aaun Ha HAX0XKACHUE T€OMETPUICCKIX BEIMYUH 110 00pasiiam
WIM aIrOpuTMaM, MPUMEHsSI U3BECTHBIC aHATUTHUYECKHE METOJbI MPH
pEeUIeHUN CTaHAAPTHBIX MAaTEMAaTHUUYECKUX 3a/7a4 HA BBIYMCICHUE YTIIOB
MEXly CKpPEIIMBAIOIIMMHUCS MPSIMBIMU, MEXKAY MPSAMOM U TIOCKOCTHIO,

MEXY IIIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Borancnare 0o0bEMBI M IUIOMIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, TwpamMuza) ¢ TOpUMEHEHHEM  (QopMys,  BBIYHCISITH
COOTHOILIEHUS MY TUIOIIASIMH IIOBEPXHOCTEH, 00BEMaMu MOTOOHBIX

MHOI'OI'PpaHHUKOB

7.15

OnepupoBaTh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU UTYPBI

7.16

W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OpMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTrypax, MpPEeACTaBICHHYIO Ha

yepTexax U pUcCyHKax

7.17

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

NPUMEHEHHUS 3a/laHbl B ABHOU (hopme

7.18

[TpuMmeHsTh TpOCTeilline MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl MPU PEIICHUH CTEPEOMETPUUECKUX

3a1a4

7.19

[TpuBOIUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOE U

JKU3HH, paCliO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

7.20

[IpuMeHsTh TONlydYEeHHBIE 3HAHUSA Ha MPaKTHUKE: aHaJIU3UpPOBATh
peanbHble CUTyallMd U NPUMEHSTh M3YUYCHHBbIC MOHATHS B Ipolecce
MOKMCKA pEeIIeHUsI MaTeMaTH4ecKH CGOpPMYJIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh pealbHbIE CUTYALIMH HA SI3bIKE TEOMETPUH, UCCIEA0BATh

IMOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM I'€COMETPUUCCKUX MMOHATUHN U




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

C HAXOXACHUEM I'€COMCTPHUICCKUX BCIIMYNH

11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeHero 001ero o0pa3oBanusi
pe3yJbTarta
6 I'eomeTpus
OmnepupoBarb MOHSITUSIMU: [WTAHIPAYECKast MMOBEPXHOCTb,
61 oOpa3yromue HUINHAPUYECKONH MOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MOBEPXHOCTh, O00pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas HOBEpXHOCTh
6.2 Pacmo3naBate Tena BpameHnust (HUJIWHIP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TTOTYYESHHSI TEJT BpAIICHUS
6.4 KnaccuduupoBaTs 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 Beruncnsate 00BEMBI M TUIOMIANM TOBEPXHOCTEH TeNl BpalllCHUs,
' reOMETPUUYECKUX TEJl C IPUMEHEHHEM POopMyJT
OnepupoBarh MOHATHUSMH: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOIPAaHHHMK WU
TEJIO BpallleHus
63 BbluncnsaTe COOTHOLIEHHMSI MEXAy IUIOIA[SIMU IOBEPXHOCTEH U
. 00BEMaMHU TOTOOHBIX TE
6.9 N306paxaTs n3yyaemble QUTYphl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKHM M3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYpP: BHUII CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TeJ

BpAILICHUS

6.11

W3BnekaTh, MHTEPIPETUPOBATh U NMPEOOPa30OBbIBATh WH(GOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEeICTaBICHHYIO Ha

4epTeKax U pUCyHKax




6.12

[TpumMeHsATH reomMeTpruecKue (pakThl Ui peIIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, IPEANoIaraloluX HECKOJIbKO LIArOB pPEUICHUs, €CIM YCIOBUS

MIPUMEHEHUSI 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

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

00J1a1ar0T

6.15

[IpumensTH NMpaBUIIO Napasuieenune1a Ipyu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yrol MEXIy BEKTOpaMH, CKaJIIPHOE IIPOM3BEJCHUE BEKTOPOB,

KOJIUIMHCAPHBIC 1 KOMITIIAHAPHBIC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOpOB M MPOM3BEIECHUE BEKTOpa Ha YUCIIO, YroJl
MEX/y BEKTOpaMH, CKaJsIpHOE MPOU3BEICHHE, PACKIIabIBATh BEKTOP

IO IBYM HCKOJUJIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTB IMJIOCKOCTb YPABHCHHUEM B ,Z[GKapTOBOI\/'I CUCTCMC KOOpAUHAT

6.19

Pemate 1mpocredinne TeOMETpUYECKHE 3aJadyd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrate 3aga4yd Ha J0Ka3aTCIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUN U
HaxXOXKIACHUC I'COMCTPUICCKUX BCIIMYUH 10 06pa3uaM HJIN AJITOpUTMaM,
IIPUMCHSA HN3BECTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX

MaATeMaTHYCCKUX 3aJa4

6.21

[IpumensTh mpocTeiiine MNporpaMMHBIE CPENCTBA U AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CHUCTEMBl IpPU PEIICHUH CTEPEOMETPHUUECKHUX

3aga4

6.22

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

JKU3HU, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TMONyYEeHHBIE 3HAHUS Ha MpaKTHKe: aHaJIM3HpPOBATH
peanbHBIe CHTyallud M NPUMEHITHh W3yYCHHBIE MOHATHA B IIpOIecce
MOUCKA pEUICHUS MaTeMaTHYecKd CQOPMYJINPOBaHHONW MPOOIEMBI,
MOJIETTMPOBATh PEaTbHbIE CUTYAIH Ha S3bIKE T€OMETPUH, UCCIECI0BATH
MOCTPOCHHBIE MOJIENTU C UCTIOIb30BAHUEM T€OMETPHUYECKUX MOHIATUN U
TeopeM, armapara areOpsl, penraTh MPaKTUIECKUe 3a/1a4H, CBSI3aHHBIC

C HAXOXKACHHUCM I'COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomeTrpus

7.1

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

CTEPCOMCETPHHU U CIICACTBUA U3 HUX

7.2

B3aumHOE pacnonokeHuWe IpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOLIUECs,
MapajuleJIbHbIE U CKpeluBamoIuecs IpsMble. [lapamuienbHOCTs HPSAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: MapajuleNbHbIE IMPAMBIE B IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSIMBIX, NApAJIICIBHOCTh NMPSAMON U IUIOCKOCTH. YTIUIBI C
COHAIIPABJIICHHBIMH CTOPOHAMM, YIOJI MEXIy HpsAMBIMA B IPOCTPAHCTBE.
[TapaiensHOCTD IIJIOCKOCTEM: rapajiebHbIe IJIOCKOCTH, CBOMCTBA
napajuieIbHbIX TIoCKocTel. Ilpocreifimme mpocTpaHCTBEHHBIE (UTYpHI Ha

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

7.3

[lepneHIUKYISAPHOCTh HPSIMOM M IUIOCKOCTH: MNEPHEHAUKYJSPHBIE MpsIMbIE B
IIPOCTPAHCTBE, MpsAMbIE MApaUICIbHbIE W IEPIEHINUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK NEPIEHIUKYISPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPsSMOM
MEePIEHANKYISIPHON TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIY MPSIMOM U
IJIOCKOCTBIO,  IBYIPAHHBIM  YIOJI, JIMHEWHBIA Yrojl JIBYIPAHHOIO  yrJja.
[lepneHUKyYIsIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 710 TIIOCKOCTH, MPOEKLUs (PUTYPBI HA TIIOCKOCTh. [leprneHaAuKyIsipHOCTh
IJIOCKOCTEM: MPU3HAK NMEPHNEHIUKYISIPHOCTH ABYX IIIOCKOCTE. TeopeMa o Tpéx

NEepIEHUKYIIIpax

7.4

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPaHHUKA, BBITYKJIBIE U
HEBBIMYKJIbIE MHOTOI'PaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
pu3Ma, TpaH! ¥ OCHOBAHUS MPHU3MBL, MpsiMasi U HaKJIOHHAas MPU3MBbI, OOKOBas U
MIOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIbHBIN
napajuiesenunes U ero cpoicrsa. [lupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MUPaMH/Ibl, OOKOBAsI U TIOJIHAS MOBEPXHOCTh MUPAMH/IbI, IPABUIbHAS U

yceu€HHash MNupamMuaa. OJEeMEHThl TMpuU3Mbl U nupamuisl. [IpaBusibHbIE




MHOTOTPaHHUKU: TOHSATUE NMPABUIBHOIO MHOTOTPAHHMKA, IIPABWJIbHAS MpPU3MA U
MpaBUJbHAs MHpaMUJa, MPAaBWIbHAS TPEyrojbHas NUpamMuAa WU IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,

nonexadap u ukocadapyrue CedeHus: IpU3Mbl U TUPAMUIBI

7.5

CumMeTrpusi B TIPOCTPAHCTBE: CHMMETPHS OTHOCHTENBHO TOYKH, MPSIMON,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaAMUJAX, Mapajulesienunenax,

IMpaBHUJIbHBIX MHOTOT'paHHHUKaX

7.6

Bbruucnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriusl. [lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOM IOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOLIA]Ib
OCHOBaHMH, TeopeMa 0 O0KOBOM TOBEPXHOCTH MPSIMOH Mpu3Mbl. [Lnomaas 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IpPaBWJIBHOM MUPAMU[Ibl, TEOpPEMa O ILIOIIAIU

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

7.7

[TogoOuble Tenma B mpoctpaHcTBe. COOTHOMIGHHUS MEXAY — TUIOIIAISIMHU

MOBEPXHOCTEH, 00BEMAMU MMOAOOHBIX TET

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

6

I'eomerpus

6.1

Hunuuaapuyeckass MOBEPXHOCTh, OOpasyroliyue HWIMHAPUYECKOH MOBEPXHOCTH,
OCh LWIMHAPUYECKOM moBepxHOCTH. IlummHap: ocHoBaHuss U OokoBas

MOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOMIA/Ib OOKOBOH U MOJTHON TOBEPXHOCTH

6.2

Konunyeckass moOBEepXHOCTh, 0Opa3ylolue KOHUYECKOH TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN moBepxHOCTH. KOHYC: OCHOBaHWE U BEpIIMHA, 00pa3yroias
U OCh, IUIOMAAb OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

o0Opa3yronire U BEICOTa, OCHOBAHMS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: meHTp, paanyc, AuameTp, IUIoMIalb TOBEPXHOCTH chephl. BzanmHoe

pacnonoxkeHue cepbl U TUIOCKOCTH, KacaTenbHas TUIOCKOCTh K cdepe, MIomaib

chepsr

6.4

N3006paxenue Tei BpallleHus Ha MII0CKOCTH. Pa3BépTka numuHApa 1 KOHyca

6.5

KomOunamuu Ten BpalieHWs ¥ MHOTOTPAaHHUKOB. MHOTOrpaHHMK, ONHCAHHBIA

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

6.6

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

KoHyca. O0BbEM mapa u miouaas chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY — IUIOMIAISIMU

07 MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TET
6.8 Ceuenus nunuHzapa (mapaielnbHO M NEPIEHIUKYJISIPHO OCH), CEYEHHs KOHYyca
' (mapasuienbHOe OCHOBAHHIO M TPOXO/AIIEe Yepe3 BEPIINHY ), CEUCHHS 11apa
BekTop Ha muockoctu U B mpocTpaHcTBe. CIIOKEHHE M BBIUUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4MCII0. Pa3noskeHue BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mapamnenenunena. PemeHume 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIPaBUII ACUCTBUM C BEKTOpaMU
[IpsimoyronbHas cUCTeMa KOOPAMHAT B IpOCTpaHcTBe. KoopanmHaTel BekTOpa.
6.10 [Ipocreitmne 3amaun B KOOpJAMHATaX. YToil MexAy BekTopamu. CKalsipHOE

MMPOU3BCACHUC BCKTOPOB. Breraucnenune YIJI0B MCXKAY NPAMBIMU U TJIIOCKOCTSAMU.

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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0011ero ooOpa3oBaHus

Brnanenue meromamMu 0Ka3aTeibCTB, aIrOPUTMAMU PEIICHUS 3aad;
yMeHHe (QOpMyIHpOBaTh M ONEPHPOBATH MOHATHIMMU: OIpENeIeHuE,
aKcroMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JTOKA3aTEIbCTBO,
paBHOCHIIbHBIE  (DOPMYIHPOBKM;,  MPUMEHITh  WUX;  YMEHHUE
dbopmynupoBaTh 00paTHOE ¥ TMPOTHUBOIIOJIOXKHOE YTBEPXKIACHUE,
MPUBOJIUTL TPUMEPHI U KOHTPHPHUMEPBI, HKCIOIH30BATh METO
MaTeMaTHYeCKON WHIyKIIMH; TPOBOIUTH JI0Ka3aTeNIbHbIC PACCyKICHUS
IpU  pPEIIEHWH 3a/1ad, OILCHUBATh JIOTUYECKYIO0 MPaBUIBHOCTh
pacCcyXIeHHI; yMEHHE OIEePHpPOBATh TOHATHIMH: MHOXECTBO,
MOJIMHOXKECTBO, OTNEPAIlUN HaJl MHOKECTBAMHU; YMEHHUE HCIOJIb30BATh
TEOPETHKO-MHOKECTBEHHBIN  ammapar i OINWCaHHWsS  pPeallbHBIX
MIPOLIECCOB U SIBJICHHUM W MPU PEUICHUH 33]1a4, B TOM YUCJIE U3 JPYTHX
Y4eOHBIX MPEIMETOB; YMEHHE OTICPUPOBATH MOHATHIMU: Tpad), CBI3HBIH
rpad, AepeBo, LUKI, Tpad HaA IUIOCKOCTH; YMEHHME 3a/JaBaTh U
OMHCBIBATh Tpadbl Pa3IMIHBIMU CIIOCOOAMHM; UCTIONB30BaTh Tpadbl IpH

pelieHnu 3aaa4

YMeHue onepupoBarh NOHATHAMU: HATypaJbHOE YMCIIO, LEJIOE YHUCIIO,
CTENEHB C LENIBIM M0Ka3aTeNeM, KOPEHb HATYpalbHOU CTENIEHHU, CTEIICHb
C palMOHAJIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM
nmokaszateneM, JorapuM uYmciaa, CHHYC, KOCHHYC W TaHT€HC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK MO MOAYJIO, PAllMOHAIBHOE YHCIIO,
UppAllMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATYypaJbHBIX,  LIEJBIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIIO0JIb30BaTh
MPU3HAKH JICTUMOCTH, HAUMEHBIINHM OOIIMIA AETUTENh U HaMEHbIIIee
olmiee KpaTHOe, aaroput™ EBKiIMAa mpu peuieHuH 3a1ad; 3HAKOMCTBO
C pa3jIMYHbIMM NO3UIMOHHBIMM CUCTEMAMM CHUMCIECHHS; YMEHHUE
BBITIOJTHATH BBIYMCIICHHE 3HAYCHHUI U MpeoOpa3oBaHus BhIpaXKEHUI cO

CTENEHSAMH U Jorapudmamu, npeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIpQ)XEHUI; YMEHHE ONEepUPOBATh MOHATHAMU: MOCIEI0BATEIBHOCTD,
apudmernyeckass  MOporpeccHsi,  TreoMeTpuueckas  Iporpeccus,
O0eckoHeuyHO yObIBalomasi TreoMeTpudecKas IpOrpeccus; yMEHHue
3a/laBaTh  IOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIbIO
PEKYppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHPOBATH  MOHATHIMMU:
KOMIUIEKCHOE YHCIIO, COMPsDKEHHbIE KOMIUIEKCHBIE 4Yhcia, MOAYJIb U
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YUCEN
(reomeTpuyeckas, TPUTOHOMETpHYECKass W anreOpandeckas), yMeETh
MIPOU3BOIUTH apuPMETUIECKHE ACHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOJIUTH  MPUMEPHl  HMCMOJb30BAaHUS  KOMIUIEKCHBIX  YHCET;
OIEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3%3, omnpenesnnuTenb

MaTpPHUILIbI, TEOMETPUYECKHI CMBICI OTIPEAeTUTENS

YMeHue onepupoBaTh NOHATUSMU: pallMOHAIbHBIEC, HPPALMOHAIIBHEIE,
NoKa3aTebHbIe, CTETICHHBIE, JIoTapu(MudIeckre, TPUTOHOMETPUIECKHE
YpaBHEHHs W HEpPAaBEHCTBA, HX CHUCTEMbl; YMEHHE ONEPUPOBATH
MOHATUSIMH: TOXXJECTBO, TOKJECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPABHEHUW W HEPABEHCTB, PAaBHOCUIIBHOCThb
YpPaBHEHMH, HEPAaBEHCTB M CHUCTEM; YMEHHUE penlarb ypaBHEHHS,
HEPABEHCTBA U CHCTEMBI C MOMOIIBIO PAa3IUYHBIX MPUEMOB; pEIIATh
YpPaBHEHMsI, HEPAaBEHCTBA U CHUCTEMBI C IapaMeTpOM; IPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUJIsl pEIICHUS MAaTEMaTUYECKUX

3aJa4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAYKH U pealbHOM KU3HH

YMeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, YETHOCTH (DYHKIUH,
MEPUOTMIHOCTD (DYHKIMH, OTPaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTB
¢byHKIMH, SKCTpeMyM QYHKIMH, HAOOJIbIIIee U HAMMEHbIIIEe 3HAYCHUS
GYHKIMM Ha TPOMEKYTKE, HENpephiBHAS (QYHKIUS, AaCUMITOTHI
rpadpuka (yHKIUM, TepBas M BTOpas MPOU3BOAHAA (DYHKIUH,
TCOMETPUUYECKUIN M (PU3MUECKHI CMBICI TPOU3BOIHOM, TIEPBOOOpA3HAs,
OTpeNeIEHHBIA MHTETpajl; yMEHHWE HAXOAWUTh ACHMITOTHI Tpaduka
(GYHKIMU; YMEHUE BBIYHCISTH MMPOU3BOIHBIC CyMMBI, MTPOU3BEICHHUS,
YaCTHOT'O U KOMITO3UIIUH (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K TpaduKy QYHKIMH; YMEHHE HAXOAUTh MMPOU3BOIHBIC AIIEMEHTAPHBIX
(GyHKUMH; YMEHHE HCIOJb30BAaTh IMPOU3BOAHYIO Ui HCCIEIOBAHUS
GbyHKIMN, HAXOIUTh HAMOOIBIINE U HAMMEHBIINE 3HAUYCHUS (DYHKITHIA;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM armapara

MAaTEMAaTUYCCKOT'O aHAIM3a,; IPUMCHSATH IIPON3BOJHYIO IJId HAXOXKICHUA




HaWJIy4dlllero pelIeHUs B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMHUYECKHX M (PU3NUECKUX 3a7a9ax; HAXOIUTh TUIOMIAAN U 00BEMBI
¢ury c MOMOIIbI0 HHTETPaja; MPUBOJAUTH MPUMEPHl MATEMaTHIECKOTO

MOJIETTMPOBAHUS C MOMOIIBIO MU epeHIInaIbHBIX ypaBHEHUN

YMeHue onepupoBaTh MOHATHAMH: Tpaduk (QyHKIUHA, oOpaTHas
¢byHKIMA, KOMOO3ULUs QYHKIHNA, TUHEHHas (YHKIMS, KBaJpaTUYHAs
byHknusa, — pandoHanmbHas — (QyHKIOUSA, — cTeneHHas — (QyHKIwms,
TPUTOHOMETPHUYECKUE (PYHKIUH, OOpaTHblE TPUTOHOMETPUUYECKHE
GbyHKIMM, TOKa3aTenbHass W Jorapugmudeckas (QyHKIMH; YMEHHE
CTPOUTH TpadUKU U3yUEHHBIX (PYHKIM, BBIIOIHATH MPeoOpa3zoBaHus
rpadukoB GyHKIINUN, UCTIOIB30BATh TPa(UKHU JJIs U3YUEHUS MPOIECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 JIPYTUX yUEOHBIX MPEeIMETOB
W 3aJa4 U3 peallbHOM >KHU3HH; BBIpakaTh (HOpMyJIaMU 3aBHCHUMOCTH
MEXy BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMIA 115
pellieHrs ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; H300paxxathb
Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA pCIICHUNM ypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 33aJlaud Pa3HbIX THUIOB (B TOM 4YHCIIe Ha
MPOIEHTBHI, JOJIM U YaCTH, Ha IBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]a4 U3 00J1aCTH yIPaBIIEHUS TUYHBIMHU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CUCTEMBI 10 YCIOBHUIO 3a/1a4d, MCCIIEIOBATh IOJIYYEHHOE PELICHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJEIUPOBATH
peanbHbIe CUTyallud Ha SA3bIKE MATEMAaTUKH; COCTABJIATh BBIPAXKEHUS,
YpPaBHEHMsI, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHMIO 3a/ayH,
HCCIEA0BATh ITOCTPOEHHBIE MOJENHM C HCIOJIb30BAHMEM allapara

anreOpbl, HHTEPIPETUPOBATD MOTyYSHHBIN pe3yabTar

YMeHue onepupoBaTh IOHATHUSIMHU: CpeqHee apudMeTHUecKoe,
MearaHa, HauOoJblliee M HAMMEHbIIIEE 3HAYCHHUS, pa3Max, AUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BIEKaTh,
UHTEPIPETHPOBATh WH(OPMALINIO, TIPEICTABICHHYIO B Ta0lMIaxX, Ha
auarpammax, rpagukax, OTpa)xxaronlyto CBONCTBA pealbHbIX MPOLIECCOB
U SBICHUHN; TPEICTaBIATh HHPOPMAIUIO C MOMOIIBIO TaOIUIl U
IUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE [aHHbIE, B TOM YHCIE C

NpUMEHEHHEM TIpaHuuecKuX METONOB U DJCKTPOHHBIX CPENCTB;




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

JarpaMM pacCerBaHMS U TMHEWMHOUN perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIA OMNBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4ailHOrO COOBITHSA; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METO/OB; MPUMEHSTh
(bopMyJIBI CIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, (POpMyIly MOTHOU
BeposiTHOCTH, (opmyny bepHymnn, komOuHatopHbie (aKThl U
(GbopMyJIBI; OIICHMBATH BEPOSTHOCTH pEANbHBIX COOBITUH; yMEHHe
ONEepUpPOBaTh TMOHATHSIMM: ClydyailHash BeJIMYMHA, pacIpeneeHue
BEPOATHOCTEH, MaTEMaTHUECKOE OXKUIAHHE, JUCTIEPCUS U CTAHIAPTHOE
OTKJIOHEHHE CIIy4alHOH BeNWYMHBI, (YHKUMU pacHpelesieHus |
IUIOTHOCTH ~ PaBHOMEPHOTO,  IOKa3aTebHOTO H  HOPMAJILHOTO
pacrnpeeneHuii; yMEHHE HCIOJb30BaTh CBOWCTBA  M3YyYEHHBIX
pacmpeneneHuii sl peeHus 3a/1a4; 3HaKOMCTBO C TMOHITHIMH: 3aKOH
OOJBIIMX YHCEN, METOJIbl BBIOOPOUHBIX HCCIECIOBAHHUM;, YMEHHE
OPUBOAUTH TPUMEPHI TPOSABICHHUS 3aKOHAa OOJBLIMX YHCEN B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OIEpPUpPOBAThH
MNOHATUAMU: COUCTAHHUC, IICPCCTAHOBKA, 4YHCIIO COquaHHﬁ, YHUCJIO
nepectaHoBok; OuHOM HpI0TOHA; yMEeHHE MPUMEHSATh KOMOUHATOPHbBIE
(baKTI:I " paCCy’KACHUA IJId pCIICHUA 3aJiad; OLUCHUBATHL BECPOATHOCTU
peaIbHbIX  COOBITUH; COCTaBISITh BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOJYyYEHHBIN PE3yJIbTAT

YMeHHe onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIja, IUIOCKHHA YIOJ,
JIBYT'PAaHHBIN Yroj, TPEXTPAHHBIA YIOJI, CKPELIMBAIOLIUECS IPSMBIE,
NapaJUIEIbHOCTh U MEPIEHIUKYISIPHOCTD IPAMBIX U IJIOCKOCTEH, yroJl
MEXIY NPSMBIMHU, YTOJI MEXAY NPSMON U IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 TNIOCKOCTH, PACCTOSTHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMM; YMEHUE HCIIOJIb30BaTh
IPU PELICHUH 3aJad M3y4yeHHbIE (DAKTbI MU TEOpPEMbI IJIAHUMETPHUU;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOLIETO MUPA; CTPOUTH
MaTEeMaTHYECKHE MOJCIN C MOMOLIbI0 I'€OMETPUYECKHUX IOHATHN WU

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU MMPAKTHYCCKUC 3aa4YN
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YMeHue onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OT'paHHUK, CCUCHUC MHOT'OI'PAHHUKA,

Ky0, mapanienenurnes, npusMa, nupamuaa, Gurypa u HOBEPXHOCTh




BpallleHHs, LWIMHIP, KOHYC, map, cdepa, miomanb chepsl, mIomaib
MOBEPXHOCTH MHUPAMUABI, TPU3MBI, KOHycCa, IMIWHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOIO Napajulelenuneia, TUpaMubl, IpU3Mbl, HWIMHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHUS] KOHYCA U LIWIMHJPA,
NapajuleJIbHbIE OCHM WJIM OCHOBaHHUIO, CEYEHHE MIapa, IJIOCKOCTb,
Kacaromasicss ceppl, LHUIUHApPA, KOHYCa; YMEHHE CTPOHUTH CEUeHUE
MHOTOTpaHHHKA, 1300pakaTh MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpallCHUsI, UX CEYEHUs, B TOM YHCJIE C IOMOIIBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBONCTBA T'E€OMETPUYECKUX (UTYp,
CaMOCTOSITENTbHO (OPMYJIUPOBATh ONpEIeNICHUsT U3y4daeMbIX (uryp,
BBIIBUTAaTh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'E€OMETPUUYECKHX
¢buryp, OOOCHOBBIBaTb WJIM OINPOBEpPraTb HX; yYMEHHE IPOBOIUTH
knaccuukanuioo QGUryp 1O pa3dMyHBIM - [PU3HAKAM, BBIIOIHSATDH

HCO6XOI[I/IMBIC JOMMOJTHUTCIIbHBIC ITIOCTPOCHHUA
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YMeHHne OmepupoBaTh IMOHATHUSMHU: JBIKEHHE B IPOCTPAHCTBE,
napajuIeNbHbIA TePEeHOC, CHMMETPHS Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MOMO00MS, TOMOO0HBIE (GUTYPBI, yYMEHHUE
pacmo3HaBaTh paBHbIC U MOMOOHBIE PUTYPHI, B TOM YHCIIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUICCKHE OTHOIICHUS
MpU PEUICHUH 3aJa4; HAXOIUTh T€OMETPUYECKHE BEIWYMHBI (IJIMHA,
yroj, IUIomaab, 00bEM) NPH PEIICHUH 3a1ad W3 APYTHX Y4eOHBIX
MPEIMETOB U U3 PEATbHOM KU3HU;, YMEHHUE BBIYUCIIATH TEOMETPUUCCKUE
BEJIMYUHBI (JIJTMHA, yTOJ, TUIOMIAab, O0BEM, TUIOMAAL MMOBEPXHOCTH),
UCTIONIB3Ysl U3Y4YEHHBIE (DOPMYIBI U METOMABI, B TOM YHCIE: IUIOMIATh
TIOBEPXHOCTHU TTHUPAMUJIBI, TIPU3MBI, KOHYCa, IIHHAPA, TUIOMIAAb CPEPHI;
00bEM Ky0a, IPSMOYTOIBHOTO TMapaIeNenuIea, TUPaMUIbI, IPU3MBI,
MWIMHIPA, KOHyca, IIapa; yMEHHWE HAXOMUTh OTHOIICHHE OOBEMOB

noJJ00HBIX (uryp
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YMeHue omepupoBaTh  MOHATHUSAMHU:  NPSIMOYTOJIbHAs ~ CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPJUHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YMCIIO, PA3JIOKEHHUE BEKTOpa 1O
0a3ucy, CKaJsIpHOE IPOU3BEIEHUE, BEKTOPHOE IMPOU3BEACHHUE, YIOJ
MEXIy  BEKTOpaMH;, yMEHHE  HWCIOJNb30BaTh  BEKTOPHBIH U
KOOpJIWMHATHBIA METOA Ul PELIeHUS TeOMETPUYECKHX 3ajad U 3aJad

ApYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA sl pelieHHs 3aJauu;
[IOHMMAaHHUE 3HAYUMOCTH MATEMaTUKH B W3Y4YCHHH IPHUPONHBIX U
OOIIIECTBEHHBIX MpPOLECCOB U SBJICHUH; YyMEHHE pacloO3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHUE INPHBOIUTH
[IpUMEpPbl MAaTEMaTHUYECKUX OTKPBITMM POCCUMCKOM UM MHUPOBOH

MaTeMaTU4YECKON HAayKH1




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Kon
1 Uucna v BBIYUCIECHUS
1.1 HarypanbHbie u nenbie ynucna. [Ipu3Haku AeTMMOCTH LETbIX YHCEeI
1o Panmonansupie yncna. OOBIKHOBEHHBIE W JICCATUYHBIC JPOOH, MPOIICHTHI,
’ OCCKOHEYHBIC TTEPUOINUECKHIE TPOOH
13 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneHu. JlecTBus ¢ apudmeTnaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTENEeHU
14 Crenenb ¢ 1enbiM mnokasareneM. CTeneHb C palMOHAIbHBIM ITOKA3aTENEM.
' CBoiicTBa cTENEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHT'€HC YHUCIOBOTO apryMEeHTa
1.6 Jlorapudwm yucna. JlecaTuanbie U HATypalbHbIC JOTapu(MbI
JlelicTBUTENbHBIE uYHCTa. ApudMeTHUecKkue omnepauuud ¢ ACUCTBUTEIbHBIMHU
1.7 yucnamu. [IpubnmkEéHHbIe BBIYUCICHUS, TPaBUIa OKPYTICHUS, IPUKHIKA 1 OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBanme BeIpaKeHUN
1.9 KommiekcHeie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-palIMOHATILHBIC YPABHEHHUS
2.2 HppanunoHaibHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHeHUs
24 [Toka3zaTenbHbIE U JOrapUPMUUECKUE YPAaBHEHUS
2.5 [enbie 1 TpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppaumonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia cucteMbl JTUHEUHBIX YpaBHEHUN. OnpeennuTesb MaTPUIbI




3 OyHKIUHN U TpapUKU
11 @Oyukims, crnocods! 3axanus ¢yHkimu. ['papux ¢yHkuuu. BzaumHo oOparHbie
' dbyukaun. UetHbie 1 HeuéTHbIe QyHKIMU. [leprnoanyueckue GyHKIMN
OO6mactp ompeaeeHnss ¥ MHOXKECTBO 3HadyeHWil ¢yHkuuu. Hymm dyHKmmm.
32 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHUH.
' MakcuMymbl 1 MUHUMYMBbl QyHkiuu. HamGomnbiiee u HauMeHblee 3HAUYECHUE
(GYHKINU Ha TPOMEKYTKE
13 CrenenHas (yHKUMs C HaTypaJbHBIM M LEJBIM IoOKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku
3.5 [Toka3zarenbHas u orapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKu
16 Touku paspeiBa. AcumnTorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKUUH,
' HEMpPEPBIBHBIX Ha OTpE3Ke
3.7 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
3.8 Apudmerrdeckast 1 TeoMeTpruIecKas rnmporpeccuu. @opMyina CI0KHBIX TPOIEHTOB
4 Hagana maTemarnueckoro anaamsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (DYHKIIHA
[IpumeHeHHe TPOM3BOAHOM K HCCIENOBaHUIO (DYHKIMH HAa MOHOTOHHOCTH M
4.2 skcTpeMyMbl. HaxoxaeHue HaubosIbIIero 1 HauMEHbIIEro 3HaueHus: PyHKIUHU Ha
OTpE3Ke
4.3 [TepBooOpasnas. Murterpain
5 MHoO)kecTBa U JOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 @urypsl Ha INIOCKOCTH
7.2 IIpsiMBbIE U TNIOCKOCTU B MIPOCTPAHCTBE
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 VIS YYEHUKA

» Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsan JI.C., byty3os B.®., Kagomues C.b. u np.
AxnnonepHoe obmectBo «M3narensctBo «IIpocsemenney, 2026

https://hyper.math.ru

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://uchebnik.mos.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://hyper.math.ru






