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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 orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia 00ydeHus - 108 yueOHbBIX 4acoB.



COAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulelibHble M CKpelmmBarommecs npsmble. [lapamiensHOCTh NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
MApAJUICTBHOCTh TPEX MPSMBIX; MAPAIUICITBHOCTh MPSIMOM U IIOCKOCTH. YTJIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YTOJI MEXAYy IMPAMBIMA B INPOCTPAHCTBE.
[TapaiuteTbHOCTB MIIOCKOCTEN: MapaJuIeIbHbIE IIJIOCKOCTH; CBOMCTBA MapaslIeIbHbBIX
miockoctei. IIpocreitime nmpocTpaHCTBEHHBIE (DUTYPBI HA TUIOCKOCTH: TETPadIp,
KyO, Mmapasuiesienume]; HOCTPOEHUE CEUCHHI.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYJISPHBIE MPSIMBIE B
MIPOCTPAHCTBE, MPSAMBIE NaApaUICIbHBIE W TMEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOu
NEPIEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yyroja JBYTPAHHOIO  yIJIA.
[lepnieHaUKYNISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JT0 TUTOCKOCTH, MPOEKITUs (PUTYPHI Ha TIIOCKOCTH. [lepreHuKyIsspHOCTD
TUIOCKOCTEN: MPU3HAK MEPIECHAUKYISAPHOCTU JBYX IUIOCKOCTEN. Teopema o TpEX
MEPIICHIUKYJISIPAX.

MHororpaHHuKHU

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAsI MPU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSIMOYTOJIbHBIN
napajuieyienune]; U ero cpoucrea. I[lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAs U MOJTHASI TOBEPXHOCTh MTUPAMHUIBI; IPAaBUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHTbl Mpu3Mbl M nupamuabl. [IpaBuiibHBIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMUA; NPABUIIbHAs TPEYroJibHas MNHUpPaMHUAA U TPaBUIbHBIN
teTpa’dap; KkyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.



CumMmeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
MJIOCKOCTU. DJEMEHThl CUMMETPHUH B MUpaMUAaX, HapajuieNenureaax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX.

BblunciieHre 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHallud, YIJbl.
[Imomaas OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
IUTIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoii mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
oA yceu€HHoi nupamuapl. [lonstue 00 o0béme. O0BEM MUpamMuUIbI, IPU3MBI.

[TonoGubeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KJTACC

Tena Bpamenust

HunuHapuyeckas MIOBEPXHOCTD, oOpasytomue HAIAHAPUYECKOU
MIOBEPXHOCTH, OCh LWJIAHIPUYECKOW TMOBEpPXHOCTU. LlunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3ywollass W OChb; IUIOMIA[Ab OOKOBOM H MOJHON
MIOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: 0OCHOBaHME U BepIlInHa, o0Opa3yroias
U OCb; TIJIOIIAIb OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, DUAMETP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTeNbHasl MIOCKOCTh K Cepe;
I011a1b Chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJ10 cdepsr; cdepa, BIMCaHHAs] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO Tapajiesnienunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM 11apa U II0IIaAb Chephl.

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

Ceuenus Mz pa (MapavieabHo U MEPIEeHIUKYIISIPHO OCH), CEUEHUS KOHYyCa
(mapasienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPIIUHY ), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockocT U B pocTtpancTBe. ClI0XKEHUE U BHIYUTAHHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJl JACUCTBUM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUHCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPBHI, OMPOCHl MW TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIOMY U HAaCTOSIIIEMY POCCUHCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTKEHUW B JPYTHMX HayKax, TEXHOJOTHUAX, cdepax

SKOHOMHKH.
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 (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peTyJisipHas pu3nUecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHNS,
IPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOM 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;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
caM000pa30BaHNI0 Ha MPOTSHKCHHH BCEH JXU3HU, TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTeMAaTHYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIbTYypbl, TOHHMAaHUEM BIIASHUS
COIMAITbHO-IKOHOMHYECKUX TIPOIECCOB Ha COCTOSHHUE MPUPOTHOW M COIMATBLHOU
CpeIbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPOoOJIeM;
OpHEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWUU U1 pEIICHUs 3a1ad B
o0JacTu OKpy>KaroIen cpepl, MIaHNPOBAHUS MMOCTYITKOB M OIIEHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYIKAIOIIEN CPEBI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHUPOBAHHOCTBIO MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBEHHOW MPAaKTHUK{, [MOHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4YeIOBEUeCKOH MAESITeNbHOCTH, ITaloB €€
pa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIU3AIMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOW KaK CPEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh TPOSKTHYIO M HCCIICIOBATCILCKYIO JACSITEILHOCTD
WHIMBHUIYaJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;



e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTtuBopeurss B (aKkTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,

e J€NaTh BBIBOJABI C HCIIOJH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KIICHUS ¥ BBIBOJIBI;

e BBIOMpaTh cnoco0® pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEUIeHMs, BBIOMpaTh Hauboiee MNOAXOAAMUNA C Y4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBaTh  HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

e TIPOBOJAWTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH DKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0ObeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUAMHU, IPOLIECCAMU;

e CaMOCTOSITENIBHO (POPMYIUPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTaM
POBEAEHHOTO HAOJIOCHHUS, UCCIIECIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

e TMPOTHO3MPOBATh BO3MOXHOE pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTAThH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH Ne(DUIINTHI MHOOPMAIINU, JTAHHBIX, HEOOXOUMBIX JIJISl OTBETa Ha
BOIPOC U JUIsI pElICHUs 3a/1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;

e CTPYKTYypUPOBaTh MH(MOPMAIINIO, TIPEICTABIATH €€ B Pa3IMUHBIX (OopMax,
WUTIOCTPUPOBATH rpapuuecKy;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamu@Hble Oelicméus,  o0becneyusaom

CPOPMUPOBAHHOCIL COYUATILHBIX HABLIKOG 0OVHUAIOUJUXCSL.
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Oo0mrenue:

BOCIPUHUMATH U (GOPMYIHPOBATH CY>KJIEHUS B COOTBETCTBUHU C YCIOBUIMHU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pEUICHUs
3a/1a4i, KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0JI¢ 00CYKIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UAECH, HAIICJICHHBIE HAa TTOUCK
pEelIeHUs; COMOCTaBIATh CBOM CYXKACHHS C CYXACHUSIMHU APYTIHX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3liduyuMe U CXOJICTBO IMO3UIIMMA; B
KOPPEKTHOH opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
NOPEACTABIATh  pPE3yJIbTaTbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ yu€ToM 3aj1a4 NMpe3eHTAIM 1 OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
pa®oThl MpHU pElIeHWH Y4YEeOHBIX 3a/Jay; MPUHUMATh I€JIb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pachpenensaTh BHIbI paboT, JOrOoBapUBaTHCSA, OOCYKIaTh TPOIECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

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

3) Yuusepcanvuvie pecynamuensie oeticmaus, obecneuusarom ghopmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C Y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YUETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BIAJICTh HAaBBIKAMU I103HABATEJIbHOM pC(bJICKCI/II/I KaK OCO3HaHHA
COBEpHIACMBIX JICUCTBUM M MBICIIMTEIbHBIX MpouecCCoOB, UX PE3YJIbTAaTOB;
BIaaCThb crocodbaMu CaMOITIPOBEPKHU, CAMOKOHTPOJIA ITPpOICCCa U PpC3yJibTaTa
peHICHUA MaTeMaTUUYECKOM 3aJa4u,
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e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPHU PELICHUN 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OICHMBATh COOTBETCTBHE pE3yJbTaTa WEIHM U YCJIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTUXKEHUs PE3yJbTaTOB JECATEIBHOCTH,
HAXOAUTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJTIACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATP aKCHOMBI CTEPEOMETPUU M CIIEACTBUS W3 HUX MPU PEUICHUU
FeOMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPAICIBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JBYTPAHHBIM yTOJ, TPaHW ABYIPAaHHOIO YIJIA,
pebpo ABYTpaHHOTO YTiia; JIMHEWHBIM yroj ABYIPAHHOTO YyIJIa; TpajlycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh MOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKIIbINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOI'PAaHHUKA, MPABUJIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJBI MHOTOIPAaHHUKOB (MHUpamMuia; IpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUSI JUIS
knaccuukanuy  (BBITyKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOT'OTPAHHUKH; MPSAMbBIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUIICbI).

OnepupoBaTh NOHATUSIMU: CEKYIIAS MIJIOCKOCTh, CEUCHUE MHOTOIPAaHHHUKOB.

OOBSACHITH TPUHIUIIBI TTOCTPOCHUS CEUYEHUM, UCTIONB3YSI METO/ CJIC/IOB.

CTpouTh CEYEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUT
CBEpXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaXOXKJACHUE T€OMETPUUYECKUX BEJIMUMH MO0 00pa3iaM WiH
aNrOpUTMaM, IIPUMEHSSI W3BECTHBIC AQHAJUTHUYECKHE METOABl IIPU PEUICHUU
CTaHJAPTHBIX MATEMAaTHUYECKHUX 3a/1a4 HA BBIUMCIIEHUE PACCTOSHUN MEXAY ABYMS
TOYKaMH, OT TOYKM JO NOPSMOW, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPENIMBAIOIINUMUCS PSMBIMHU.

Pemiath 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO0 00pa3iaM WiH

AJITropuT™MaM, IMPUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHUC MCTOJAbI IIpU PCIOCHUN
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CTAaHIApPTHBIX  MaTeMaTHYeCKHMX 3a/Jady Ha  BBIYUCIEHHUE YIJIOB  MEXAY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAYy TNPAMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IIJIOLAAN MTOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
NUpPaMKJIa) C IPUMEHEHUEM (POPMYJT; BBIUUCIATH COOTHOLLEHUS MEX 1Y IIOLIAIIMU
OBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.

OmnepupoBaTh MOHATUSMHU: CHMMETPHS B MPOCTPAHCTBE; ILIEHTP, OCh WU
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HMHOOPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha 4epTexKax U
pPHUCYHKaXx.

[TpumensTh reomeTpudeckue (HakThl AJI pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPEIO0JIaraoINX HECKOJIBKO IIar0B PEIIECHUS, €CIIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOU (hopme.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEphl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

ITpuMeHsTh MOJIy4eHHbIE 3HAHUS Ha IMPAKTUKE: aHAJIU3UPOBATh PEAJbHBIC
CUTyallkd M TPHUMEHATb HU3yYEHHbIE MOHITHS B IMPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEabHBIC
CUTyallud Ha A3BIKE TE€OMETPUHM, UCCIEAOBaThb IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, amapara ajireopsl; pemarb
IPAKTUYECKUE 33]1a4M, CBA3aHHbIC C HAXOKJEHUEM I€OMETPUUECKUX BEIMUNH.

11 KJTACC

OmnepupoBaTh MOHATUSMHU: LWJIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yromiue
WIMHIPUYECKON MOBEPXHOCTHU; HIMIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yoIime
KOHUYECKOW NOBEPXHOCTHU, KOHYC; CepruecKas IOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILlEHUSI.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CErMEHTA; IIApOBOW CJOH, OCHOBAaHUE ILIAPOBOI0O CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnate  00bEMBI M MJIOIIAQAM  TMOBEPXHOCTEH TeN  BpaIEHUS,
Tr€OMETPUUECKUX TEJl C MPUMEHEHHEM (POPMYI.
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OmnepupoBaTh NOHATHSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B Cepy 1 ONMMCAHHBIN
oxoJ10 cdepsr; cepa, BIMCaHHAS] B MHOTOTPAHHUK WIIM TEJIO BPAIICHUS.

BBIYHCIIATE COOTHOMIEHUST MEXKIY IUIOIIAIAMU MOBEPXHOCTEH W 00BEMaMU
MOJOOHBIX TEJI.

N300paxaTh u3ydaemMbie (QUTypbl OT PYKH M C NPUMEHEHHEM TPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITIONTHATE (BBIHOCHBIEC) IUIOCKUE YEPTEIKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHUS.

W3Brnekatb, WHTEPNPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTRBE.

BhITIONHATE  IEHCTBUS  CIIOKEHUST BEKTOPOB, BBIUUTAHHUS BEKTOPOB M
YMHOKEHHS BEKTOpa Ha YUCII0, OOBSICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaafOT.

[TpuMeHSITh TPaBUIIO TapasUICIICITHITC/IA.

OmneprpoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJIUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJI MEXKIY
BEKTOPaMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC
BEKTODBI.

HaxomuTh cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YHCIIO0, YTOJI MEKITY
BEKTOpPAMH, CKaJIIPHOE MPOM3BEJACHUE, PACKIAIbIBaTh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh reomMeTprudecKue (HakThl AJIs1 PEIICHUS CTEPEOMETPUYECKHX 3a/1a4,
IIPEIITOJIATAFOIINX HECKOJBKO IIArOB PEIICHUS, €CITU YCIOBHS TPUMECHCHHUS 33 IaHbI
B SIBHOH (popme.

Pematp mpocrelinme reoMeTpuuecKre 3aladdl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha JIOKA3aTebCTBO MATEMATHYECKUX OTHOIICHHHA W
HaX0XJICHUE TCOMETPHUSCKHUX BEJIHYMH M0 00pa3iiaM Wik aJlrOPUTMaM, IPUMEHSS
W3BECTHBIC METOJIBI MPU PEIICHUM CTaHIAPTHBIX MATEMAaTHYECKUX 3a/1a4.

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

[TpuBOIUTE TIPUMEpPHI MAaTEMaTHUECKHX 3aKOHOMEPHOCTEH B TPUPOJE U
KU3HU, pacliO3HABATH MPOSBJICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE.

[TpuMeHsTh MOJyYeHHBIE 3HAHHWS Ha MPAKTUKE: aHAJIM3UPOBATh PEATbHBIC
CUTyalldd W TPHUMEHATh W3yYCHHBIC MOHITHS B TIPOIECCe IOWCKA PEIICHUs
MaTeMaTHUeCKu CHOPMYITHPOBAaHHONW TPOOJIEMBI, MOJAEIUPOBATh pPeabHBIC
CUTyalldd Ha s3bIKC TEOMETPUH, UCCIICIOBaTh TIOCTPOCHHBIC MOJCIHA C
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UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

KOPPEKIIMOHHO-PA3BUBAIOIIAA PABOTA HA YPOKE, HAIIPABJIEHHAS HA
PEAJIM3ALINIO OCOBBbIX OBPA30OBATEJ/IBHBIX MNOTPEBHOCTEHR
CJABOC/IBIINAIIMX OBYYAIOIIINXCA

[Ipu pazpaboTke NmporpaMMmbl YUUTHIBAJICS KOHTHUHIEHT JE€TEH HIKOJbl, & UMEHHO:
JeTH C HapyleHueM ciayxa. KoppekiuoHHas HampaBiIeHHOCTb pealu3aluu
porpamMmbl 00€CTIeYnBaETCS Yepe3 UCIOIb30BaHUE B 00pa30BaTEIbHOM Ipoliecce
CHelUaJbHBIX METOAOB M NpueMoB. PaboTa Ha ypokax BeneTcs Ha CIIyXOBOW U
CIIyXO-3pHUTEIIbHON OCHOBE; O00s3aTEICH KOHTPOJh 3a 3BYKOIMPOU3HOIICHUEM,
BHATHOCTHIO peun. Ocoboe BHUMaHHE Ha ypOKaX YJESeTCs pPa3BUTHIO HABBHIKOB
CIIyXOBOTO BOCIPHSATHS CIA0OCIBINIANINX U MO3THOOTIOXIINX 00yYaroIMXCcs. ITO
HEOOXOAMMO Kak i (OpMUpOBaHUS YMEHHUS Ha CIyX U CIYXO3PUTEIbHO
BOCIIPUHUMATh PeUb OKPYKAOUIUX, TaK U A1 (POpMUPOBAHUS YMEHHUSI CTPOUTH
CBSI3HBIC, TpPaMMaTHYECKH TMPAaBUIBLHO O(GOpPMIICHHBIC  BBICKA3bIBAaHUS B
COOTBETCTBHHM C 33JlayaMHi KOMMYHUKAIIUU.

AKTUBHO WCIOJIB30BaTh B YUYEOHOUW JCSITEIHPHOCTH COXPAHHBIC aHAIN3ATOPI
(3pUTENBHBINA, TAKTHIIBHBIN) JETEH, ONMPasICh KaK Ha TPAJAUIIMOHHBIE METOBI, TaK
u Ha UKT;

4ETKO 331aBaTh BOMPOCHI peOEHKY, TaK, YTOOBI OH BUJIET JIUIIO TOBOPSIIIETO;

HIMPOKO TPHUMEHSATh HAIVITHOCTh B LIEISIX Oojiee TOJHOIO U TIIyOOKOro
OCMBICIIEHUS y4eOHOTO MaTepHarna,

UCMOJIb30BATh CHECUATbHBIE YIIPAKHEHUS JJIs1 Pa3BUTHUS IAMSITH, JIOTHYECKOTO
MBIIIUIEHUS, 3pUTENILHOTO U CITyXOBOT'O BOCIIPUSITHUS;

UCMOJb30BATh CHCIUATbHBIE  YIPAKHEHUS] JJIs1  Pa3BUTHS  KOOPAMHALIMU
JBW)KEHUH, pedyeIBUraTelIbHON KOOPAMHALMU U OPUEHTHUPOBKU B MPOCTPAHCTRBE:
KUHE3WOJIOTUYECKHE,  JIOTOPUTMHUYECKHE,  CICIUAIBHON  HAIlPaBIEHHOCTH
(U3MUHYTKH U T1aY35I;

CTUMYJINPOBAaTh KOMMYHHKATHBHYIO aKTHBHOCTh U 3aKPEIUISITh PEUEBhIC
HaBBIKH, BEIPAOOTAaHHBIE HA 3AHATUSAX C YIUTEIEM-1e(DEKTOIIOTOM B COOTBETCTBUHU
C €r0 PeKOMEH/TAIUSIMHU;

CO3/laBaTh YCJIOBUS M7l (POPMHUPOBAHHUS CAMOKOHTPOJII W aJ€KBATHOM
CaMOOIICHKH;

CO3/1aBaTh YCJIOBUS ISl pa3BUTHSL MHUIIMATHBHOCTH, MIO3HABATENILHOM U 001IeiH
aKTUBHOCTH Y  ydamuxcs (3a7aHusi  NpoOJEMHO-TIOMCKOBOTO  XapakTepa,
BUKTOPUHBI U KOHKYPCHI U T. 11.);

co3laBaTh arMocepy AOOpOKETATEeNbHOCTH HA YpPOKE, CIIOCOOCTBOBATH
(OpMUPOBAHUIO MOJIOKUTEIBHOM MCUXOJIOTMYECKON YCTAHOBKU K 00YUEHUIO;
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OKa3bIBaTh IOMOIIb YYEHUKY B OCMBICIEHUM €ro >KU3HEHHOIO OIIbITa,
dhopMupoBaHUH €ro )KU3HEHHOU KOMITETEHIH (Pa3BUTUE aJICKBATHBIX
NPEJCTaBIICHH O COOCTBEHHBIX BO3MOXKHOCTSX W aJIeKBaTHOW CaMOOIIECHKH,
OBJIQJICHHE COIMATbHO-OBITOBBIMUA YMEHHUSMU, UCTIOB3yEMBIMHU B TIOBCEIHEBHOM
*Ku3HU; TuddepeHIanus U OCMBICIEHNEe KapTHHBI MHPA, CBOETO COIMATIHHOTO
OKPYKEHUS1, MPUHSATHIX [ICHHOCTEN U COIMAIIbHBIX POJICH).

Buanl gesite IbHOCTH

YCTHBIN OTBET,
IMCbMEHHBIN OTBET,
pELIEHNE BBIYMCIUTENBHBIX 33/1a4,
pELIEHNE IKCIIEPUMEHTAIIbHBIX 3a/1a4,
COCTaBJICHUE IJIAHA,

- COCTaBJICHUE KOHCIIEKTA,
HaOJII0/IeHNUE,
CPaBHUTEIbHBIN AHAIN3

D®opMbI KOHTPOJIA
ITpeanonaraercs OCyLIECTBIEHUE TPOMEKYTOUHOI'O KOHTPOJIS B Pa3HBIX opMax:

* TIMCbMEHHBIH 0Mpoc

* YCTHBIA OTBET

* TIMCbMEHHBIN OTBET

* TECTUPOBAHUE

* CaMOCTOsITENIbHAs padoTa
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoimnuecTBo yacoB
z 2
é S DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U 8 g (ungposBbie)
n/n TeM MPOrpaMMbl % E oOpa3oBaTe/ibHbIEC
= § pecypebl
-
° = =
2 S 2
2] =z =
bu6mmoreka [IOK
1 B 10
BEAICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbIe U MIIOCKOCTH B
) MPOCTPAHCTBE. 12 1 bubnnorexka [HOK
[TapamienbHOCT IPSAMBIX U https://m.edsoo.ru/1¢209¢37
IIJIOCKOCTEN
3 [TepneHAMKYISAPHOCTD 12 bubanorexa [HOK
MPSAMBIX U TIIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYTibl MEXAY OPSIMBIMU U 10 1 bubmmoreka [IOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
Bbu6nmuoreka [JOK
5 M 11 1
HOTOTpaHHin https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
6 06 9 1
HEMEI MHOTOTPAHHHKOB https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: ceueHus, 2 1 bubmmoreka [IOK
pacCTOsIHUSA U YIJIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 7 5 0
I1O ITPOI'PAMME
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11 KITACC

KoandyecTBo yacoB

E g DIeKTPOHHBIE
Ne HaumenoBanue pa3jaesioB L§ < (ungposBbie)
n/n U TeM IPOrpaMMbl 3 Z; o0pa3oBaTe/bHbIE
2 Z pecypcbl
A 5t
= =)
S =
o = =
g = s
Q S (=
2 = =
Bbu6nuoreka [JOK
Tena ppauieHHs 12 https://m.edsoo.ru/1¢209e37
2 OOBEMEI TET 5 1 bubmorexa [IOK
https://m.edsoo.ru/1¢209e37
BekTopsl 1 KOOpIMHATEI B 10 1 bubmmoreka [JOK
NPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001ICHNE, 9 | Bbu6nuoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB 36 3
I1O ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoaunuecTBo yacoB
o DJIEKTPOHHBIE
Ne = = undposbie
Tema ypoka = & bp
n/n = 2 o0pa3oBaTe/bHbIE
S 2 E Z pecypenl
= = = < Iy
= = = < =
) S S
[>) S = (=" <
R K a E o
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MI0CKOCTb,
npoctpancto. [IpaBuna
Bbu6nuoreka [JOK
1 n300pakeHUsI HAa PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIOCKOCTEH,
MapajuIeNbHBIX IPSIMBIX (OTPE3KOB),
CepelIuHbI OTpE3Ka
[TonsTus: nepecexkaronuecs
bu6mmoreka [IOK
2 IJTOCKOCTH, EPECEKAIOLINECS 1
https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
ITonsaTHA: nepecekaromuecs
3 IJIOCKOCTH, IEPECEKAIOIINECS 1 buGnnorexa LIOK
> 11°P https://m.edsoo.ru/db685¢73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmmoreka [IOK
PUCYHKaXx, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavansHbie cBeieHUs 0 KyOe u

5 OUpaMUIE, UX Pa3BEPTKU U MOJEIN 1 bubmmorexa LIOK

P > 1% PasBep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOIpaHHUKOB
HauanpHbie cBeeHus o kyoe u
6 OUpaMHUIE, UX Pa3BEPTKU U MOJEIN 1 bubmmnorexa [IOK
P » 1% paspep ' https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOIPaHHUKOB
[TonsiTre 06 akCHOMaTHYECKOM

. MTOCTPOCHUH CTEPEOMETPHH: 1 bubanorexka [HOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccScéfe
CIICJICTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

2 ITOCTPOEHHUH CTEPEOMETPHH: 1 bubmmoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CIIEJICTBUS U3 HUX
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[ToHsaTHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:

bu6mmoreka [IOK

? AKCHOMBI CTEPEOMETPUU U https://m.eds00.1ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
10 MMOCTPOEHUH CTEPEOMETPHHU: bubanorexka [HOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIx B
1 MIPOCTPAHCTBE: MEepeceKaronnuecs, bubanorexka [HOK
MapajuleNIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napajieabHbIE IPSMbIC B bubmorexa HOK
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapAIICIIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmuorexa [JOK
[TapannensHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYTIIBl ¢ COHANPaBIEHHBIMU bubmmoreka [JOK
CTOpPOHAMU https://m.edso0.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexay nNpsSMbIMHU B bubmuorexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTh IIOCKOCTEN: bubmmoreka [JOK
MapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255
13 CaoiicTBa napamiebHbIX bubanorexa HOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbBIE
19 (buUrypsl Ha TUIOCKOCTHU: TETPadIp, bubmorexa HOK
https://m.edsoo.ru/4a28dc02
KyO, mapaenenurney
. bu6mmoreka [IOK
20 Hoctpoerite cewerit https://m.edsoo.ru/1d434d0f
N bu6mmoreka [IOK
21 Hoctpoene cesertit https://m.edsoo.ru/ec26feSd
” KontponbHas padoTa mo teme bubnnorexka [HOK

"[Ipsimble M TUIOCKOCTH B

https://m.edsoo.ru/9a0a9e56
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npoctpaHcTse. [lapauienbHOCTh
MPSIMBIX U IJIOCKOCTER"

[leprieHAMKYIAPHOCTD MPAMOUN 1

23 TJIOCKOCTH: TIEPIICHIUKYJISIPHBIE bubmmorexa [IOK
https://m.edsoo.ru/b19f6a5d
MpsiMbI€ B IPOCTPAHCTBE

24 IIpsimble napasuienbHblEe U bubmmoreka [IOK
MEPIEHANKYIISIPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95

)5 IIpsimble napasuienbHblEe U bubnuoreka [IOK
MEPIEHAUKYIIIPHBIE K IIIOCKOCTH https://m.edso0o.ru/ba545966

26 [Ipu3Hak nepneHANKYISIPHOCTH bubmuorexa [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneHmKyIsIpHOCTH bubmmoreka [IOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o npsiMoit bubnuoreka [JOK
MEPIIEHANKYIISPHOM TJIOCKOCTH https://m.eds00.1ru/635¢5087

29 Teopema o npsimoit bubmmoreka [JOK
MEePNEHANKYIISPHOMN MIIOCKOCTH https://m.edsoo.ru/bd37458

30 Teopema o npsiMoit bubmmoreka [IOK
MEPIEHUKYIISIPHON IIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenquKkymsip U HAKIOHHBIE!

31 paccTostHUE OT TOYKHU JI0 IJIOCKOCTH, bu6mmoreka [IOK
paccTostHue OT NPSMOU 10 https://m.edsoo.ru/33c¢477d3
IJIOCKOCTH
[leprnieHIuKyIsp U HAKIOHHBIE:

1 paccTostHUuE OT TOYKHU JI0 IJIOCKOCTH, bu6mmoreka [IOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[leprieHIUKyIsIp U HAKIOHHBIE:

1 paccTosiTHUE OT TOYKH JI0 IIIOCKOCTH, bubanorexa HOK
paccTosgHuE OT IPSIMOM 110 https://m.edsoo.ru/aSb7b8e3
IJIOCKOCTH
[leprnieHIuKyIsp U HAKIOHHBIE:

34 paccTostHUE OT TOYKH JI0 IITIOCKOCTH, bubanorexka [HOK
paccTosHUE OT MPSIMOM JI0 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

35 VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY bubmmoreka [JOK
MNPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByTpaHHBIN yroJI, TUHEHHBIN YroJ bubanorexka [HOK

JBYT'PAHHOI'O yIJla

https://m.edsoo.ru/c7c¢777ed
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[lepneHUKyYIAPHOCTD INIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX bubnmorexa HOK
& https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEMN
[TeprieHANKYIAPHOCTD MIOCKOCTEM:
39 MPU3HAK NEPIEHIUKYISIPHOCTH ABYX bubmorexa HOK
% https://m.edsoo.ru/ed9¢2a8e
MIJIOCKOCTEMN
IlepneHIUKYIAPHOCTE IIIIOCKOCTEH
40 np§3HaK negnegnnxynﬂpHocm JIBYX bubmorexa [TOK
s https://m.edsoo.ru/ba75dc57
MJI0CKOCTEN
41 Teopema o TpEX mepHeHIUKYIsIpax bubmorexa [TOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHIUKYIsIpax bubmorexa [TOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHIUKYIsIpax bubmorexa HOK
https://m.eds00.ru/91246736
KontponbHas paboTa mo TeMam
44 "IleprieHIUKYIAPHOCTH MPSIMBIX U bubanorexka [HOK
mockocTeil" u "YTibl MexXay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThI MHOTOI'paHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIbIC bubmorexa HOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Tpu3ma: n-yrosnbHas npu3ma; rpaHu
46 Y OCHOBAHUS MPU3MBI; TIpsMas U bubmuorexa [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh TIPU3MBI
47 [Tapannenenunen, OpsIMOYTrOJbHBIN bubmmoreka [JOK
rapajuieJIenuIe]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronpHasi MUpamMmuIa,
TpaHu ¥ OCHOBaHUE IMUPAMHUIBI;
48 OOKOBast ¥ OJTHASI TOBEPXHOCTh buommorexa LHOK
https://m.edsoo.ru/fblcd0as
MUPaMU/Ibl; PaBUJIbHAS U
ycedu€HHas mupamMuia
[TpaBuIIbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO
49 MHOT'OTPaHHUKA; MPaBUIIbHAS Bbu6nuoreka [JOK

pu3Ma U NnpaBujIbHas MUPaMUAA;
MpaBWIbHAS TPEYrojbHasi MUpaMuaa
Y IPaBWIBHBIN TeTpasap; KyO

https://m.edsoo.ru/074c8865
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HpeHCTaBHeHI/Ie O IMPaBUJIBHBIX

bu6mmoreka [IOK

>0 MHOTOTpAHITHIAX: OKTa P, https://m.edsoo.ru/a0fdd5bf
JOJIEKa’dIp U UKOCABP.

CummMeTpus B TPOCTPAHCTBE:
CUMMETPHSI OTHOCHTEIIEHO TOUYKH,

51 HPSIMOM, TNIOCKOCTH. DJIEMEHTHI bubnumoreka [IOK
CUMMETPHUU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuieJenumneaax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX
Brrunciaenue 31eMeHTOB

52 MHOTOI'PaHHUKOB: pEOpa bubmorexa [TOK

p - bebpa, https://m.edsoo.ru/6cdbecef
JUAroHaJd, yTJIbl
[Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM
53 MIPHU3MBI, TJIOIA b OCHOBAHHI bubmorexa HOK
P ’ tan . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOY IIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON
54 IMUPpaMUIBI, TSOPEMa O ILIOIIAIHN bubmorexa LOK
p VI[ - Te0P Hl a . https://m.edsoo.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOMN
MU PAMHIBI
55 KonTponbhas pabota no teme bubmmoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
N bubmuorexa [JOK
56 IT 0 00
OHATHE 05 0ObEME https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
57 006
HEM TTHPAMHIL! https://m.edsoo0.ru/235171b3
. bu6mmoreka [IOK
58 O0Bé a
HEM TTHPAMHIL! https://m.edsoo.ru/f47dfefd
bu6mmoreka [IOK

59 O0Bé

DEM ITHPAMIIET https://m.edsoo.ru/79¢10312
bu6mmoreka [IOK

60 O0Bé

DEM ITHPAMIIET https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 0]
PEM TIPHSMBT https://m.edsoo.ru/79853608
N bubmuorexa [JOK
62 006
HEM TIPHIMBT https://m.edsoo.ru/1e053890
b K
63 O0BEM pU3MBI nomorexa I10

https://m.edsoo.ru/482d3£f51
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64

KonrponsHast pabora o Teme
"O06BEMBI MHOTOT'PaHHHKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/28a6573c¢

65

[ToBTOpeHue, 0600IIEHNE
cucTeMaTu3als 3HaHUH.
[Toctpoenue ceueHuii B
MHOI‘OFpaHHI/IKe

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 0600IIEHNE
cucTeMaTu3als 3HaHUH.
Brrunciienue paccTosHUI: MEXKITY
JBYMsI TOUKaMHU, OT TOYKHU J10
MPSAMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXy CKPEIIUBAIOIUMUCS
MPSIMBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

HToroBast KOHTpOJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, o600IIEHNE
CUCTEMAaTU3ALUs 3HAHUMN.
Brluncnenue yrios: Mexay
CKPEILMBAIOINUMUCS IPSIMBIMH,
MEXIY NPSAMOU U MJIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YIIIOB MEKIY
IJIOCKOCTSIMU

Bbu6nuoreka [IOK
https://m.edso0.ru/56765e8b

69

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHuH.

70

[ToBTOpenue, o6o0IIEHNE
cucTeMaTu3als 3HaHUH.

71

[ToBTOpenue, o600IIEHNE
cucTeMaTu3als 3HaHUH.

72

[ToBTOpenue, 0600IICHNE
cucTeMaTHu3alus 3HaHuH.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

72

24



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoandyecTBo 4acosB

2
Ne 2 = DJIEKTPOHHbIE HHPPOBHIE
n/ Tema ypoka Z 3 oOpa3oBaTe/ibHbIE
n 5. Z .  pecypes
o =4 = A
o = =
= £ o =9
o) Z S =
(24 S = [=" <
-5 2 a Ea
Cdepa u map: neHTp, pagnyc,
I/(Il;l\feT . nnrc)) Ha N P, paiity 1 bubmuorexa [JOK
A p; tas https://m.eds0o.ru/0341bc2b
MTOBEPXHOCTHU Chepbl
B3aumHoe pacnionoxenue
) chepsl U MIOCKOCTH; 1 bubanorexa HOK
KacaTelibHas MIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; omaab chepsl
N3ob6paxenue cdepsl, mapa 1 bubanorexa HOK
Ha miockocTu. CedeHus mapa https://m.edsoo.ru/bc 15712
Humuaapudeckas
MMOBEPXHOCTh, 00pa3yoIIne
4 IAJTUHIPUYECKON 1 Bbu6nmuoreka [JOK
IIOBEPXHOCTH, OCb https://m.edsoo.ru/6054b8c1
HWIAHAPUYECKON
MOBEPXHOCTHU
Hunueap: OCHOBaHUS U
0OOKOBas MOBEPXHOCTD,
5 oOpa3yrorast II/)I 0Cb; TLIOIA/Ib 1 bubmorexa [IOK
pasyie . https://m.edsoo.ru/188f6216
OOKOBOW M MOJTHOM
MMOBEPXHOCTHU
N300parkeHre NUIMHApPA HA
IJI0CKOCTH. Pa3BépTka
unuHapa. CedeHus
6 HI/IJ'II/IHI[pa (TTOCKOCTBIO 1 buGnnorexa LIOK
I AP N ’ https://m.edsoo.ru/016e25¢eb
napauIeTbHON UITN
MEePIEeHANKYIIIPHON OCH
[WIAH]IPA)
KoHnnyeckast 1oBepXHOCTb,
o0Opa3yrolne KOHHIeCKOU bubanorexa HOK
7 1
TMOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBanue u
2 BepIlIMHA, 00pa3yrolas U och; 1 bubmmoreka [JOK
IUIOIAb OOKOBOU U MOJIHOMN https://m.edsoo.ru/897dd3b2
MOBEPXHOCTHU
VY ceu€HHBIN KOHYC:
9 00pa3yromIre U BhICOTA; 1 bubanorexka [HOK
OCHOBaHUS U OOKOBas https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
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N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3zBépTka
KoHyca. CeueHus KOHyca

bu6mmoreka [IOK

10 (TUTOCKOCTHIO, MTapalIeTIbHON https://m.edsoo.ru/Obde 1 be8
OCHOBAHMIO, U TUIOCKOCTHIO,

MIPOXOMSIICH Yepe3 BEpIINHY)

1 Kom06unanus ten BpaieHus u bubmmoreka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuk, ON¥CaHHbINA

12 okoJo chepsr; chepa, bubmmoreka [JOK
BIIMCAaHHAs B MHOTOI'PAaHHUK https://m.edsoo.ru/0b136158
WJIY B TEJIO BpalleHUs
[TonsiTue 06 06bEMe.

13 OcHOBHBIE CBOHCTBa 00BEMOB bubmorexa [IOK

https://m.edso0o.ru/26a03fb7
Ten
. bubmuorexa [JOK

14 O6bEM mamunApa, KoHyca https://m.edsoo.ru/5513d87b

15 OO0BEM 1Iapa ¥ MmIomaab bubanorexa HOK
chepsl https://m.edsoo.ru/d189bde2
ITomoOusble Tena B

o I1\1/{1;)KCTpz;IIJ{IcOTBZ EI:I\(/)H(/)ITHOH_IGHI/IH BuGmiorexa LIOK

oy Hlvll .. https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMHU
MMOIOOHBIX TE
KonTpomnpHas pabora mo

17 TeMal\I/: "Temna BI;)aI_HeHI/ISI" u Bubanorexa LIOK
" " https://m.edsoo.ru/4a33a8ab

OObeMsbI Ten

13 Bekrop Ha miiockocTu u B bubanorexka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b

19 CiiokeHne 1 BBIYUTAHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXEHUE BEKTOpa Ha bubanorexa HOK
YHUCIIO https://m.edsoo.ru/dee379¢eb
P N

2 uexovmranapusin nextopav. BuGmorexa LIOK

P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
P
2 | home s o Bsmorea 10K
pv N P https://m.edso00.ru/5a827900
NENUCTBUM C BEKTOPAMHU
K ) .
2 | oo Busorea 0K
/L TIPH P https://m.edsoo.ru/d3alfe30
r€OMETPUUYECKHX 3a/1a4
IIpssMoyronbHas cucrema
KOOPJMHAT B POCTPAHCTBE. Bu6morexa LIOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3aga4uu B
KOOpAUHAaTax

https://m.edsoo.ru/48db7058
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Yroia Mexay BEKTOpPaMH.

bu6mmoreka [IOK

25 Craniproe nponsseAeHue ! https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruucnenue yrioB Mexy 1 bubnnorexka HOK
MPSIMBIMH U TIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
KontponbHas padoTa mo teme
27 "BGK"II“)Opr 51 K(I))Opl[I/IHaTH B 1 bubmorexa LIOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHmE, 0600IIEHNE U
28 CUCTEMAaTH3alMs 3HAHUH. 1 bubmuorexa [JOK
OcHoBHbIE GUTYPHI, (PaKTHI, https://m.edsoo.ru/1780basd
TEOpEeMbI Kypca IUTaHUMETPUHI
[ToBTOpeHue, 06001IEeHNE 1
29 CHCTEMAaTHU3allMsl 3HAHHH. 1 bubmuorexa [JOK
OcHoBHbIE GUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBbI Kypca TUTAaHUMETPUH
[ToBTOpeHue, 06001IEeHNE 1
30 cucTeMaTu3anus 3HaHHi. 1 bubmuorexa [JOK
3ana4yu MIaHUMETPUN U https://m.edsoo.ru/7491efe0
METO/Ibl UX PEIICHUS
[ToBTOpeHmEe, 0600mIEHNE U
31 CUCTEMAaTHU3alMs 3HAHUH. 1 bubmuorexa [JOK
3aa4yu IIaHUMETPHUH U https://m.edsoo.ru/4dffda97
METOJIbI UX PEUICHHUS
[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.
bu6mmoreka [IOK
32 OcHoBHBIC QUIypbI, GaKTeI, ! https://m.edsoo.ru/74b2ad91
TEOpEeMBI Kypca
CTEpPEOMETPUU
33 Hrorosast KOHTpOIbHAS 1 bubanorexa HOK
paborta https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHmE, 0600IIEHNE U 1 bubanorexa HOK
CHCTEMAaTHU3alMs 3HAHU I https://m.edsoo.ru/f465d10e
35 [ToBTOpeHmE, 0600IIEHNE U 1
CHCTEMAaTHU3alMs 3HAHU I
36 [ToBTOpeHue, 06001IEeHNE 1 1
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 36

I10 ITPOIT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

7

I'eomerpus

7.1

OHGpI/IpOBaTB IMOHATHUAMU: TOYKA, IIpAMas, IMIOCKOCTb

7.2

IIpuMeHATH aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIICHUU
FeOMETPUYECKHX 3a1a4

7.3

OnepupoBaTh MOHATUSAMH: MAPAJUIETBHOCT U MEPHEHAUKYJISAPHOCTD
IPSIMBIX U IIJIOCKOCTEMN

7.4

KnaccudunupoBaTe B3auMHOE PacloONOXKeHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMU: JBYTPaHHBIN yroJl, TpaHU ABYIPAaHHOTO YIJa,
peOpo ABYTpaHHOIO yria, JUHEHHBIH yrosl JBYTPaHHOTO yrIja, rpagycHast
Mepa IBYTPaHHOTO yria

7.6

OHGpI/IpOBaTB IMOHATUSAMU: MHOI'OIpaHHUK, BBIHyKHBIﬁ u HGBBIHyKJIBIﬁ
MHOI'OI'paHHUK, 3JIECMCHTEI MHOT'OI'paHHHKaA, HpaBI/IJ'II)HHﬁ MHOI'OI'paHHHUK

7.7

Pacno3HaBaTh OCHOBHBIE BHUAbBI MHOTOTPAaHHHUKOB (MHpamMuia, MpU3MA,
pSMOYTOJIBHBIN Mapajuienenunesn, Kyo)

7.8

KnaccudunupoBaTh  MHOTOIpaHHUKH, BbIOMpas  OCHOBaHUS  JUIS
knaccuukanuy  (BBIMYKJIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
IMPpaBUJIbHBIC MHOT'OT'paHHUKH, IMpAMBIC n HAKJIOHHBIC IMPU3MBEI,
napajieIeunebl)

7.9

OnepupoBatb MTOHATUSIMH: ceKyIas IIJIOCKOCTB, ceueHue
MHOI'OIPAaHHUKOB

7.10

OOBSICHATh  NPUHLMIIBI  [OCTPOCHHMSI CEUYEHHWH  MHOTOTPAHHUKOB,
UCIIOJIb3YSl METOJI CIIE0B

7.11

CTpOI/ITB CCUCHUA MHOI'OIPpaHHUKOB MCTOJAOM CJICAOB, BBIIIOJJHATD
(BBIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HAXOXKJACHUE TEOMETPUUYECKUX BEIUYHH M0 00pa3iam
WM aJaropuTMaM, MPUMEHSS W3BECTHBIC AHAIMTHYECKHUE METOIbI TPH
pEUIeHUN CTaHJApTHBIX MaTeMaTHYECKUX 3aJad Ha BBIUKCICHUE
pacCTOSTHUN MEXIy IBYMsI TOUYKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JIO
MJIOCKOCTH, MKy CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemath 3a1aun Ha HAXOXKJACHUE TEOMETPUUYECKUX BEIUYHH M0 00pa3iam
WM aNropuTMaM, MPUMEHSsS W3BECTHBIE AHAIMTHYECKUE METOAbl MpPH
pEUIEHUN CTAHIAPTHBIX MaTeMaTHYEeCKUX 3a/au Ha BBIYHCIICEHHE YTJIOB
MEXAY CKPEIIMBAIOIIMMHUCS NPSIMBIMH, MEXAY MPSMOM U IUIOCKOCTBIO,
MEXIY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB
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7.14

Boruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (POPMYII, BBIYUCIIATH COOTHOIICHUS
MEXITY MJI0ILAIIMU MMOBEPXHOCTEH, o0BEMamMu M0TI00HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATHSMHU: CUMMETpPHUS B HMPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypax, MPEJCTaBICHHYI Ha
yeprexax U pUCyHKax

7.17

[IpumensTh reoMeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIONArarlluX HECKOIbKO WIAroB pPEIICHMS, €CIU YCIIOBUS
NpUMEHEHUS 33JJaHbl B IBHOH Qopme

7.18

[IpuMeHATH MHpoOCTEHIIME IIPOrpaAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUYECKHX 331a4

7.19

IIpuBOaUTE TIpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU B HpUPOIE U
JKU3HH, PACIIO3HABATh MPOSABIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[TpyMeHsTh MOoTy4YeHHbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh pealibHbIE
CUTYyalluu U IPUMEHSTh U3yUCHHbBIC TOHITHS B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTudecku  cHOpMyIHpOBAaHHOW  MpOOJIEMbI,  MOAEIUPOBATH
peanbHble CUTyallud Ha SA3bIKE T'€OMETPHUH, HCCIEAO0BATH MOCTPOCHHbBIE
MOJIEJIH C UCTIOJIb30BaHUEM T€OMETPUUYECKUX TIOHATUN U TEOPEM, amnmnapara
anreOphl, pemiaTh MPAKTUYECKUE 3aJadyd, CBSI3aHHBIE C HAXOXKICHHEM
FeOMETPUUECKUX BEIIMYMH

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

6

I'eomerpus

6.1

OnepupoBaTh MOHSATHIMHU: IIHJIMHIPHYECKAst TOBEPXHOCTh, 00pa3yromIue
HHHHHHPHHGCKOﬁ MOBCPXHOCTHU, HUWIMHAP, KOHHUYCCKAA ITOBCPXHOCTD,
oOpasyromme KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTH

6.2

Pacnio3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1ap)

6.3

OOBACHATH CIIOCOOBI MOJTYYSHHSI TEJ BPALLICHUS

6.4

KnaccuduiupoBaTh B3auMHOE pacnoioKeHne chepbl U INIOCKOCTH

6.5

OnepupoBaTh MOHATHSAMHU: I[IAPOBOW CEIMEHT, OCHOBAHHWE CEIMEHTa,
BBICOTA CETMEHTA, IIAPOBOW CJIOH, OCHOBAaHME IApPOBOTO CIIOS, BHICOTA
IIIAPOBOTO CJI0s1, IIAPOBOM CEKTOP

6.6

Beruucnsate 00BEMBI M TIIOMIATM  TIOBEPXHOCTEH TEN BpalllCHHS,
T€OMETPUUYECKUX TEIl C MPUMEHEHHEM PopMyT

6.7

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy Hu
OIHMCaHHBIN 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIJIH TEJIO
BpallleHUS
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6.8

BpunciiiTe  COOTHOLIEHUS MEXAY IUIOLAASMH TMOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEJT

6.9

N3o06paxaTth n3yuyaemble GUTypbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbINONMHATE (BBIHOCHBIE) IIOCKME YEPTEKM U3 PUCYHKOB IIPOCTBIX
00BEMHBIX (GUTYp: BHUJ CBEPXY, COOKY, CHH3Y; CTPOUTHh CEUYCHHS TEI
BpallleHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBhIBaTh HH(POPMAILUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, NpEeICTaBICHHYI Ha
4epTeKax U pUCyHKaX

6.12

[TpuMeHsATH TEeOMeTpHUECKUE (DAKTHI JJISI PELICHUS CTEPEOMETPHUECKUX
3a1a4, INPEIOJIararoluX HECKOJIBKO IIAroB pPEIIECHHs, €CIH YCIOBHS
IPUMEHEHHMS 33J]aHbl B IBHOH popme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE MEHCTBUS CIIOKCHHST BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
yMHO)KeHI/IH BGKTOpa Ha 4YHuCIIO, OGBHCHHTB, KaKuMHU CBOﬁCTBaMH OHHU
o0JagaroT

6.15

[IpumeHsTH MpaBUIIO Napasuieenuneia Ipyu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh TMOHATHUSMH: JAEKApTOBBI KOOPAWHATHI B MPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroil MEXIy BEKTOpaMH, CKalsipHOE [POU3BEACHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxonuts cymMMy BEKTOPOB U IIPOM3BEICHUE BEKTOpPA Ha YHUCIIO, YIOJl
MEXIy BEKTOpaMH, CKaJIIPHOE MTPOU3BEACHHE, PACKIIAABIBATE BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aaBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pematsb mpocreiiniye reoMmeTpuyecKue 3a1a4u Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/a

6.20

Pemrate 3aga4yd Ha A0Kas3aTCJIbCTBO MaTEMATHYCCKHUX OTHOIIICHUM H
HAaXO0XIACHUC I'COMCTPUYCCKHUX BCIUYUH I10 06pa3uaM HIIM aJIrOpUTMaMm,
MMPpUMCHIA HN3BCCTHBIC METOAbI npu peIICHUA CTaHJApTHBIX
MaAaTEMAaTHYCCKUX 3aJa4d

6.21

[IpumensaTh mnpocTelie MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 33124

6.22

IIpuBOaUTE NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
YKU3HH, PAaCIIO3HABATh MPOSABIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH MOTy4YEHHbIE 3HAHUS HAa TPAKTUKE: aHAIU3UPOBATh PEabHbIE
CUTYAaILMU U IPUMEHATh U3YUEHHBIE IOHATHS B IPOLECCE TOMCKA PELICHUS
MaTeMaTH4ecKd  CHOPMYJIHPOBAHHOM  MpOOJIEeMBI,  MOZIETUPOBAThH
peanbHble CUTYallMM Ha SI3bIKE T€OMETPUH, UCCIENOBATh MOCTPOCHHBIE
MOJIEIM C HCIHOJb30BAHUEM TE€OMETPUYECKUX MOHATHM M TEOpeM,
anmapata anreOpbl, pelaTh MNpPAaKTUYECKUE 3aJadyd, CBS3aHHBIE C
HAXO0XJIEHUEM IT'€OMETPUUYECKUX BEJTUUNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomeTpus

7.1

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, HMPOCTPAHCTBO.
[ToHsATHE 00 aKCHOMATHYECKOM IIOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH
U CIICJICTBUS U3 HUX

7.2

B3aumHOe  pacnosokeHuMe  OpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECH,
napajuieJIbHble W CKpelmuBampomuecs mnpsMele. llapamnenbHocTh NpsIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MApaJUIeNIbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIEIbHOCTh TPEX MPSAMBIX, MAPAJLUIETBHOCTh MPSAMON U IIOCKOCTH. YTJIBI C
COHAIIPaBIICHHBIMU CTOPOHAMH, YIrOJI MEXAY MpsSMBIMM B IPOCTPAHCTBE.
[TapaniaenbHOCTh MIOCKOCTEN: MapajuiebHbIE TUIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX
riockocteil. Ilpocreiimume npocTpaHCTBeHHbIE (UTYpbl Ha IUIOCKOCTH: TETPa’Jp,
KyO, mapaJuiesenumnes, NoCTPOeHue CeueHu i

7.3

[lepieHAUKYISIPHOCTh NPSMOM M IUIOCKOCTH: TEPHNEHAMKYJIAPHBIE IIPsIMbIE B
IIPOCTPAHCTBE, IIPSAMBIC MapAIICIIbHBIC U NEPICHAUKYIISIPHBIC K INIOCKOCTH, IIPU3HAK
MEePHEHANKYISIPHOCTH MPSMON U MIIOCKOCTH, TEOpEMa O MPSIMOM MEPIECHANKYISIPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MKy IPSMOM U IJIOCKOCTBIO, IBYTPAHHBIN
yToJ, JMHEWHBIA Yrojl JABYIPaHHOTO Yyria. IlepneHIuKynsp W HaKJIOHHBIC:
paccTosiHuE OT TOYKH 10 INIOCKOCTHU, PACCTOSIHUE OT IPSIMOMU J10 IIJIOCKOCTH, IIPOEKIIMS
¢Gurypel  Ha  IUIOCKOCTb.  llepmeHOUKYyJIspHOCTh  IJIOCKOCTEH:  IpPU3HAK
NEPHEHAUKYIISIPHOCTU ABYX IIIOCKOCTER. Teopema o TpEX NneprneHuKysapax

7.4

[loHnsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBITYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMSA MPHU3MBI, MpsMas U HAKJIOHHAs NMPU3MBI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msl. [lapamnenenunen, npsMOyToabHbIN NapaJlIeIenUIe]
u ero cBoiictBa. [lupamuna: n-yroiapHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMUJbI, IPABUJIbHASA M yCeUEHHAs NMUpaMUIA.
OnemMeHThl NpuU3Mbl U nHUpaMufbl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSTHE
MPaBUJIBHOTO MHOTIOTPaHHUKA, IPAaBWIIbHAs NpU3Ma M MPaBWIbHAS NUpaMHUAA,
NpaBUJIbHASA TPEYTOJIbHAs NMUpaMUa U MPaBUIBHBIA TeTpasap, Kyo. [IpencraBnenue
O TMpPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’ap, AOJeKa’ap W ukocadapyrue CeudeHus
MPU3MbI U TUPAMUbI

7.5

CumMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUKH, MPSMOM, TUIOCKOCTH.
DOJEeMEHTBl CUMMETPUM B  TUpaMuJax, MapauieJenunenax, MpaBUIbHBIX
MHOTOTpaHHHUKaX

7.6

Brruncnenne 371eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomans
OOKOBOW TMOBEPXHOCTH U TMIOJHOM MOBEPXHOCTU NPSIMOM NPHU3MBI, IUIOIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Msbl. [1mommans 60KkoBoiA
NOBEPXHOCTU M TIIOBEPXHOCTH IIPABWIBHOM INHpaMHIbl, TeOopeMa O IUIOIAaIu
yceuéHHoi mupamMuibl. [TonsaTre 06 00béMe. OOBEM MUpPaMUIBI, TPU3MBI

7.7

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOIICHHS MEX Ty TIIOMIAIMU TOBEPXHOCTEH,
00BEMaMHU TOTOOHBIX TEI
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11 KJIACC

Kon

ITpoBepsieMblil 3JIeMEHT COePKAHUA

6

I'eomerpus

6.1

[{unuuapuyeckas HOBEPXHOCTh, 00pa3yroline UIMHIPUYECKONH TOBEPXHOCTH, OCh
UTHHIPUYIECKONW TOBEpXHOCTH. L[MmuHIp: ocHOBaHHMS W OOKOBas MOBEPXHOCTb,
o0pa3yromias U 0Ch, IOl OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yrolue KOHHUYECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplnMHa, 0Opasyiolas U OCh,
Iomaab OOKOBOM M TIONHOW MOBEPXHOCTU. YCEUEHHBIN KOHYC: OOpasyromue u
BBICOTA, OCHOBAaHMsI U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: nenrtp, paauyc, Juamerp, IIomaab moBepxHocTH cdeprl. B3anmuoe
pacnosoxeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N300paxkeHune Ten BpalleHUs Ha MI0CKOCTH. Pa3BépTka MIIMHpa U KOHYCa

6.5

KomOuHnanmu Ten BpalieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONUCAHHBINA OKOJIO
cdepsl, cepa, BUCaHHA B MHOTOI'PaHHMK, WM TEJIO BPALLICHHSI

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajulesenumeaa u caecTBus u3 He€. O0bEM IUIUHIPa, KOHYCA.
O0BEM mapa u wionaab chepsl

6.7

[TogoGHbIe Tena B mpocTpancTBe. COOTHOMICHUSI MKy TUIOIIAISIMH ITOBEPXHOCTEH,
00BEMaMu MOJOOHBIX Tell

6.8

Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYJISPHO OCH), CEUYEHHUS KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXOASIIEE Yepe3 BEPLIMHY ), CEUSHHsI 11apa

6.9

Bekrop Ha miockoctu u B mpoctpaHcTBe. COXKEHHWE M BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha uucio. PasnoxeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BCKTOpPaM. HpaBI/IJIO napajijiejacnuicaa. Pemenune 3aaa4, CBA3aHHLIX C IPUMCHCHUCM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
[Ipocreitine 3agaun B KOOpAMHATax. YTod Mexay BekTopamu. CkansipHoe
MIPOU3BEICHNE BEKTOPOB. BhIuncieHHE yriioB MeXay NpsMbIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUH T€OMETPUUECKHUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPeEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NMpPoBePSIEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 001ero
TpeOOBaHUS o0pa3oBaHus

BHaI[eHI/Ie MCTOdaMM JOKa3aTCIILCTB, AJITOPUTMAaMU PCILICHU 3a1a4Y; YMCHUC
bopMyIHpOBaTE W ONEPUPOBATH TOHATHAMHU: OIPEICICHUE, aKCHOMa,
TeopeMa, CJIEJICTBUE, CBOMCTBO, MPU3HAK, TOKA3aTEIbCTBO, PABHOCUIIHLHBIC
(GbOpMYITUPOBKH; TPUMEHATHh HMX; yMeHHE (QopMynIHpoBaTh oOpaTHOE U
IIPOTUBOIIOI0XKHOE YTBEPKACHUE, IPUBOAUTL IIPUMEPLI U KOHTPIIPUMEPBIL,
UCTOJB30BaTh ~ METOJ  MaTeMaTHYeCKOW  WHAYKIUH;  MPOBOAUTH
AOKAa3aTCJIBbHBIC PACCYKACHUS IMPU PCUICHUU 3a4a4, OICHUBATH JIOTUYCCKYIO
NPaBUIBHOCTh  PACCY)KICHHH;, YMEHHE  OIECPHpPOBATH  IMOHATHUSIMU:
MHOXXCCTBO, IMOAMHOXCCTBO, OICpallii Hald MHOKCCTBAMH;,; YMCHUC
UCTIOJB30BaTh  TEOPETHKO-MHOKECTBEHHBIN — ammapaTr il OIHCaHUs
peanbHBIX MPOLECCOB U SBJICHUW U IIPU PELICHUM 3a4a4, B TOM YUCIE U3
ApyruX Y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATHUSAMH: Tpad,
CBSI3HBIA Trpad, nepeBo, IHMKI, rpad HAa IUIOCKOCTH;, YMEHHE 3aJaBaTh H
OMHCHIBaTh Tpadbl Pa3TMUYHBIMU CIIOCOOAMH; HCIIONB30BaTh Tpadsl Mpu
pelIeHnH 3a1a4

YMeHue onepupoBaTh MOHATHUSAMH: HATypaJlbHOE€ YHCIO, IIEJI0€ YHCIIO,
CTEIEHb C LIENbIM MO0Ka3aTelleM, KOPEHb HaTypaJbHON CTENEHH, CTENEHb C
panMoHaNbHBIM TOKa3aTeeM, CTENEeHb C JEHCTBUTEIBHBIM IOKa3aTeleM,
jgorapupM 4MCIA, CHUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO YHUCIA,
OCTaTOK MO MOJYJIO, palMOHAJIBFHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHOYKECTBA HaTypallbHbIX, LIEJIbIX, PALUOHAIBHBIX, JEHCTBUTEIIBHBIX YUCEI;
YMEHHE HCIOJb30BaTh MPHU3HAKK JETUMOCTH, HAWMEHBIIUN OOImii
JeTTUTEh U HauMeHblIlee o011ee KpaTHOe, alnropuT™ EBkinuja npu perenun
3aJ1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIUOHHBIMU CUCTEMaMH CUUCIICHUS;
YMEHHUE BBINOJIHATH BEIUMCIIEHUE 3HAUEHUH U peoOpa30BaHMsl BBIPAXKEHUN
CO CTEMEHSMH U Jorapudmamu, mpeoOdpazoBaHUs IPOOHO-pallMOHATBHBIX
BBIPQ)KEHUI; YMEHHE OIEepUpOBaTh IOHITUAMHU: IIOCIEJOBATEIBHOCTD,
apupMeTHUeCcKasi Iporpeccusi, TeOMEeTpHUEcKasl Mporpeccus, O0ECKOHEYHO
yObIBaroIasi ~ reoMeTpudeckas  IMPOrpeccHs;  yYMEHHE  3a/aBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHCJIE C MOMOIIbIO PEKYPPEHTHBIX (HopMyI;
yYMEHHE ONEpPUpPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJAYJIb U apryMEHT KOMIUJIEKCHOTO 4ucia, (opma
3allUCH KOMIUIEKCHBIX 4HcCell (FeOMETpUYecKasi, TPUIOHOMETpHUUecKas M
anreOpandeckas); yMeTb IPOU3BOAUTH apU(PMETHUECKUE JACUCTBUS C
KOMIUIEKCHBIMH ~ YHMCJIaMM;  TPUBOJUTH  IPUMEPHl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX 4YMCEJ; ONEpPUPOBaTh NOHATHUAMU: Marpuma 2x2 u 3X3,
OIIpEJICJINTENIb MAaTPHUIIbl, FEOMETPUUECKUI CMBICI ONIPEASIIUTENS

YMeHue omnepupoBaTh MOHATHUSMU: palMOHAJIbHBIE, HpPpALOHAJTIbHbIE,
MOKa3areiabHbIe, CTEMEHHBIC, JIOTApUPMUYIECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHATUIMU:
TOXJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHe, YPaBHEHHE, HEPABEHCTBO,
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CUCTEMa YpPaBHCHUMH M HEPABEHCTB, pPAaBHOCUJIBHOCTb YPaBHEHHI,
HEPaBEHCTB U CUCTEM; YMEHHE pelllaTh ypaBHEHUS, HEPAaBEHCTBA U CUCTEMBbI
C IIOMOILIBIO PA3IMYHBIX IIPUEMOB; peIIaTh YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTpOM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
AJId pCHICHUSA MAaTCMAaTUUCCKHUX 3ada4d M 3aJad U3 pPa3InYHbIX O6HaCTeI>'I
HAaYKHU U peajbHOMN KU3HU

YMmenue onepupoBaTb MOHATHAMH: (QYHKIMS, YETHOCTh (QYHKUHU,
NEPUOJUYHOCTh (DYHKIMH, OTPAaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (QYHKIIMW, HauOoJiblllee W HAaWMEHbBIIEE 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HempepbiBHAA (DYHKIHMSA, aCHMOTOTHI rpaduka
GbyHKIMYM, TiepBas U BTOpas MPOM3BOAHAS (DYHKUWH, T€OMETPUYECKUH U
¢u3nyeckuif  CMBICII TPOM3BOJHOW, TepBOOOpasHas, ONpeAeIEHHbIH
UHTErpa, yMEHHE HaxOJuTh AacCUMITOTHl Tpaduka (YyHKUUU; yMEHUE
BBIYUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNS, YACTHOTO U KOMIIO3ULIUU
(GyHKIWN, HAXOAUTHh YPaBHEHHUE KacaTeIbHOM K TpaduKy QyHKIIUN; YMEHUE
HAXOJUTh MPOU3BOAHBIC AIEMEHTAPHBIX (YHKUMH; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JI HUcCienoBaHus (GYHKIUIM, HAXOIWUTh HaumOOJbIINE U
HaUMEHbIINE 3HA4YeHHUs (YHKIUHA; CTPOUTh TpaUKH MHOTOUICHOB C
UCIOJIb30BAaHWEM  allllapaTa MAaTeMaTU4YecKoro aHalin3a; MPUMEHATh
MPOU3BOJIHYIO Ul HAXOXICHUS HAWIY4YIIero PEUIeHUs B NMPHUKIAIHBIX, B
TOM 4YHCJIE COLUAIbHO-IKOHOMUYECKUX M (U3NYECKUX 3aJayax; HAXOAUTh
IUIOIAAN U 00BEMBI (DUTY C TMOMOIIBI0 MHTErpalia; MPUBOIUTH MPUMEPHI
MaTEMaTHYeCKOro MOJETUPOBaHUs € MOMOUIbI0 auddepeHIaTbHbIX
YpPaBHEHUU

YMeHue onepupoBath NOHATUSAMU: rpaduk QyHKIMH, oOpaTHas QyHKUUS,
KOMITO3UITUSL (PYHKIUWA, JWHEWHass (YHKOUSA, KBaApaTudHas (yHKIIHS,
panMoHanbHas (QyHKUUS, CTeneHHas (QYHKIMA, TPUTOHOMETPUYECKHE
(GbyHKIMKM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, MOKa3zaTeabHas W
norapupmuueckas (QyHKUMU; YMEHHE CTPOUTh TIpadUKd H3YyYCHHBIX
(yHKIMHA, BBITIOJHATH IpeoOpa3oBanus rpadukoB (PyHKIUH, UCIIOIH30BATh
rpaduKy U U3y4eHHsI IPOIIECCOB U 3aBUCUMOCTEH, ITPU PEIICHUH 331249 U3
ApyruX Y4eOHBIX TPEIMETOB W 3aJad M3 PEajbHOW JKU3HH; BBIPAXKaTh
¢dbopMynaMu 3aBUCUMOCTH MEXIy BETMUYMHAMHM;, UCIOJIB30BAaTh CBOWCTBA U
rpadukn GYHKOWA JUISI pElIeHUs ypaBHEHHMH, HEPAaBEHCTB W 33134 C
napameTrpamu; Hu300pakaTb Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA
pElLICHHI YpaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, OJM W YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoB U
yCIIyT, HAJIOTH, 337a4d U3 00JacTH yMPaBJICHHS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIISATh BBIPAKEHMsS, ypaBHEHHS, HEPABEHCTBA M HUX
CUCTEMBbI M0 YCJOBHUIO 3a/layd, MCCIEIOBaTh IOJYYEHHOE pEIICHHE U
OLICHHUBATh MPaBAONOJOOHOCTh pE3yJIbTAaTOB; YMEHUE MOJEIUPOBATh
peanbHblE CHUTYyallUM HA S3bIKE MATEMATHUKH; COCTaBJSATh BBIPAKECHMUS,
ypaBHEHHUsI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO 33aJ1auM, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJETH C  WCIONh30BAaHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSMU: cpefqHee apupMeTH4YecKoe, MeauaHa,
HauOOoJbIlIee M HaWMEHBIIIEe 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH
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uHpOpMaINIO, MPEICTABICHHYIO B Ta0JMIaX, Ha JuarpaMMax, rpaQukax,
OTpPaKaIOIIyI0 CBOMCTBA PEATbHBIX MPOLECCOB M SABICHUIL; MPEIACTaBIATH
uHpOpMaLIMIO C TOMOIIBI0 TAOMMI] W  JUarpamMMm; HCCIEI0BaTh
CTaTHCTUYECKHE MaHHBIC, B TOM 4YHCJIEC C TNPHUMEHEHHEM TIpadHuecKux
METOZIOB U JIEKTPOHHBIX CPEJICTB; Ipa)MueCcKu HUCCIE0BAaTh COBMECTHBIE
HaOJIIO/ICHNS C TOMOIIBIO JMarpaMM pacCEMBaHUS M TMHEHHON perpeccuu

YMeHue oneprupoBaTh MOHATHAMU: CITy9alHBIN OTBIT U CITy9aifHOE COOBITHE,
BCPOATHOCTDH CquaﬁHOFO CO6BITI/I}I; YMCHUC BBIYHUCIATL BCPOATHOCTH C
HCIOJIb30BaHUEM IpapUUECKUX METOIOB; IPUMEHSTH (DOPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSTHOCTEH, (OPMYIy TIOJHOW BEPOSTHOCTH, (HOPMYIY
bepuymm, xomOuHaTopHbIe (PakThl U (HOPMYJIBI, OIIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITMH; YMEHHE ONEpUpOBaTh MOHATHUAMHU: Cly4aifHas
BEJIMYMHA, PpACHpelle]IeHHe BEpPOATHOCTEH, MaTeMaTHYecKOoe OXHIaHue,
JMCTIEpPCUsl U CTaHJApTHOE OTKJIOHEHHWE CIy4YalHOW BETMYMHBI, (YHKIHUU
pacrnpesieieHuss Y IJIOTHOCTH  PaBHOMEPHOTO, IIOKAa3aTeNbHOTO U
HOpMaJIbHOT'O pacnpe;[eneHHf/'I; YMCHUC UCITIOJIB30BATh CBOMCTBA N3YUYCHHBIX
pacnpesieieHuil Juisl pelieHusl 3ajad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH
GOHBIHI/IX YUCCJI, METOABI BI:I60pO‘IHI>IX HCCHGHOBaHHﬁ; YMCHUC NPUBOANUTH
IpUMEphl TMPOSIBICHHUS] 3aKOHa OONBIIMX YHCeT B TMPUPOJIHBIX U
OGH.[GCTBGHHBIX SABJICHUAX, YMCHUC OICPHUPOBATH IMOHATUAMU: COUCTAHUC,
MepecTaHoOBKa, YUCIO COUYETaHUM, YUCIIO MepecTaHOBOK; OMHOM HploTOHAa;
YMEHHE NPUMEHATh KOMOMHATOPHBIEC (PAKTHl U PACCYKICHUS Ul PELICHUs
3a/a4y; OLEHUBAaTh BEPOSTHOCTU pEabHbIX COOBITHUH; COCTaBIATH
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIYYCHHBIA PE3yIbTaT

YMeHue onepupoBarTh MOHATUSIMH: TOYKA, MpsiMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, Jy4, BEJIMYMHA YIJIa, TNIOCKUIN YTroJl, TBYTpaHHBIN
yroJji, TpEXTPaHHBIN YroJl, CKPEIIMBAIOLIKECS MPSMbIE, MapalieNbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOJl MEXy IPSIMBIMH, YTOJI
MEXy NMPSMOH U MIOCKOCTBIO, YTOJl MEXKIY IIIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH /0 IUIOCKOCTH, PACCTOSIHUE MEXIY MHPSIMBIMHU, PACCTOSIHHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh MPHU PEIICHUHM 3a]ad H3Y4YCHHBIC
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHUE OLEHUBATh pa3Mepbl OOBHEKTOB
OKpY’aloIlero MHpa; CTPOUTh MATEMaTHYECKHUE MOJEIN C IIOMOIIbIO
F€OMETPUYECKUX TOHSITUA U BEJIWYHMH, pEIIaTh CBSI3aHHbIE C HUMU
MPaKTUYECKUE 3a]]a4u

10

YMeHune omepupoBaTh MOHATHAMU: IUIOMAAL (GUTYpPHI, 00BEM (GUTYPHI,
MHOTOT'PaHHUK, IPAaBUIIbHBIA MHOTOTPAHHUK, CEU€HHE MHOTOTPaHHUKA, KYO,
napauieNienurel, Mpu3Ma, MupaMua, Gurypa u MoBEpXHOCTh BpPAIICHUS,
WIMHAP, KOHYC, Imap, cdepa, miomans chepsl, MIomaab MTOBEPXHOCTH
MUPaMUIbI, PHU3MBI, KOHYCa, HWIHHAPA, 00bEM KyOa, MPSMOYTOJIHHOTO
napajujenenuiena, OUpaMUIbl, IPU3MBIL, LWIMHAPA, KOHYyca, IIapa,
pa3BEPTKA MOBEPXHOCTH, CEYCHUS KOHYCA W IMJIMH/IPA, MTapaJuIeIbHBIE OCH
WIM OCHOBaHUWIO, CEUYCHHE Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
WINHAPA, KOHYCa; YMEHUE CTPOUTh CEYCHHE MHOTOTpPaHHHUKA, N300paKaTh
MHOTOTPAaHHHUKH, (PUTYPbI U TIOBEPXHOCTH BpAILEHUS, UX CCUCHUs, B TOM
YHCJIe C TIOMOIIBIO DIIEKTPOHHBIX CPEICTB; YMEHHE TPUMEHSTH CBOWCTBA
reOMETPHUECKUX (UTYpP, CAMOCTOSTEIHHO (OPMYIHPOBATH OIPEEICHUS
u3ydaeMbIX (UTYp, BBIIBUTaTh THIIOTE3bl O CBOWCTBAX W MPHU3HAKAX
reoMeTpuuecKux (GUryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE
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MPOBOJIUTH KJIACCU(PHUKAIMIO (PUTYD 1O pa3TUYHBIM MTPU3HAKAM, BBIIIOJIHAThH
HE00XOAUMBIE TONOTHUTENIbHbBIE TOCTPOCHHUS

11

YMeHHe ~ OomepupoBaTh TMOHATUSIMH: JIBKCHHE B  MPOCTPAHCTBE,
HapaHHeJIBHBII\/'I NEepCeHOC, CUMMCTPHUA Ha IIJIOCKOCTU U B HNPOCTPAHCTBC,
MOBOPOT, TMpeoOpa3oBaHue TMOAO0OHMSA, TMOA00HBIE (UTYpPBI; YMEHHE
pacrio3HaBaTh paBHBIC M 10J00HBIE (UTYPBI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
pelmicHUN 3aJa4, HaXOAUTb I'COMCTPUYCCKHUC BCIINMYUHDBI (,Z[.HI/IHa, yTroiu,
JI01a/1h, 00BEM) TIPH PEIICHUH 33/1a4 U3 JPYTUX YYCOHBIX MPEIMETOB U U3
peaHBHOﬁ JKU3HH; YMCHHUC BBIUYUCIIATH T'COMCTPHUYCCKUC BCIMYNHBI (,Z[.HI/IHa,
yTOJI, TUIOMIa b, O0BEM, IJIONIATh MOBEPXHOCTH), UCIIONB3Ys H3Y4YCHHBIC
(bOpMyJ'H:I U MCTOAbI, B TOM YHUCJIC: TIIOHIaAb IMOBCPXHOCTU IHPAMUIDI,
MIPU3MBI, KOHYCa, IIWITUHAPA, TIoMaab chepbl; 00hEM Ky0a, MPsIMOYTOJIBHOTO
napajuiCJaCcnuicaa, nupaMuibl, Mpu3Mbl, HAJIWHAPA, KOHYCA, iapa; YMCHHUC
HaXOJUTh OTHOIIIEHHE 00BEMOB TTOIOOHBIX (DUTYDP

12

YMeHue omnepupoBaTh HNOHATHUAMU: NPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAWHATHI TOYKU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpAa Ha YHCIO, pa3joKEeHUE BeKTopa mo 0Oasucy,
CKaJSIPHOE IPOM3BEJIECHUE, BEKTOPHOE IIPOM3BEIEHUE, YIOJd MEXIY
BEKTOpPaMH; YMEHHUE UCII0JIb30BaTh BEKTOPHBIA U KOOPAUHATHBIM METOJT AJIst
pelIeHUs TeOMETPUUECKUX 3324 U 33724 APYTUX Y4eOHBIX TPEIMETOB

13

YMeHue BrIOMpATh MOIXOSMIINN METO JJIs PEIISHUs 3a7a4i; TOHNMaHNe
3HAYUMOCTH MAaT€MaTUKU B HW3YYEHHH HPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclO3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHE MPHUBOJUTH NPUMEPHI MaTEMATHUYECKUX
OTKPBITUI POCCUICKON U MUPOBOM MATEMAaTUUYECKON HAYKH
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INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Kon
1 Yucnia 1 BBIYACIEHUS
1.1 Harypanbnblie u niensie yucna. [Ipu3Haku Je1MMOCTH LENbIX YUCE
12 Panmonaneubie uncna. OOBIKHOBEHHBIE W JECATHYHBIE JAPOOH, MPOIEHTHI,
OCCKOHEYHBIC TTEPUOINUECKHE IPOoOH
13 Apudmernueckuit KOpeH HaTypaJibHOW cTeneHu. J[eMCTBUs ¢ apuPpMETHICCKUMHU
KOPHSIMH HATypaJIbHOW CTENEHU
1.4 Crenens ¢ 11en1bIM MoKazaTesneM. CTeneHpb ¢ paluoHalbHBIM Noka3areneM. CBoiicTBa
CTETeHU
15 CuHyCc, KOCMHYC M TaHTE€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunpie U HaTypajabHBIC JJOTapU (MBI
JleiicTBUTENBHBIE YKCTa. ApuMETHIECKHE OTIepaIliy ¢ IeUCTBUTEIIBHBIMU YHACTIAMHU.
1.7 [TpubnmxEHHBIC BRIYUCIICHIS, TPABIIIA OKPYTIICHUS, TIPUKHUJIKA U OIICHKA Pe3yJIbTaTa
BBIYMCIICHUI
1.8 [TpeoOpa3zoBanme BeIpaKECHUN
1.9 KommiekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie U 1pOOHO-paAIOHANIbHBIE YPaBHEHHUS
2.2 HppauunoHaibHble ypaBHEHUS
2.3 TpuronomeTpuieckue ypaBHeHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppaunoHaibHbIE HEPABEHCTBA
2.7 [TokazaTenpHBIC U JOTapU(DMHUIESCKIE HEPABECHCTBA
2.8 TpuronHomeTpuyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX YpaBHEHUN. OnpeieuTeNb MaTPUIbI
3 @OyHKIUHN U TpapUKU
31 @Oynkuus, cnocoObl 3amanus (yHkuuu. ['padpuk ¢ynkumu. B3aunmuo oOpaTHbIE
) dbyukuun. YetHbie n HeuéTHbIe PyHKIMU. [leprnoanyeckue GyHKIMN
Ob6nacTh ompeneneHuss W MHOXeCTBO 3HaueHuM ¢ynkuuu. Hymum dyskuun.
39 [TpoMexyTKM  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MUHUMYMBI (yHKIuH. HawnbGonbiiee W HauMeHbIlee 3HAYEHUE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHast GyHKUUS C HATYpaJIbHBIM U IIETBIM MoKa3aTteneM. EE€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpa UK KOpHSI 71-0Oi CTETIEHU
34 Tpuronomerpuueckue GyHKIIUHU, UX CBOWCTBA U TpaduKu
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3.5 [Toka3zarenbHas u orapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMmnTorbl TrpadukoB ¢yHkuuid. CBoicTBa  (QYHKIMIA,
HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbLHOCTH, CIIOCOORI 3aJaHUs OCIEA0BATEILHOCTEH
3.8 Apudmerrdeckast 1 TeoMeTpUIecKas nmporpeccuu. PopMyina CII0KHBIX MPOIICHTOB
4 Havana maremaTudeckoro aHaanza
4.1 [TpousBosanas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (YHKITHA
[IpuMeHeHHe TPOU3BOJHOM K HCCIENOBaHHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxnenrne HanOoNblIero ¥ HaMMEHBIIET0 3HaYeHUS (PYHKIMH Ha
OTpE3KE
43 [TepBooOpasnas. Muterpain
5 MHoOkecTBa U JIOTHKA
5.1 MHoXkecTBO, onepaiuu HajJ MHOKecTBamMH. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCT U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 IIpsiMBbIE U INIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 Koopannatsl u BEKTOpbI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* MaTtemaruka: anredpa u Hayajla MaTeMaTHYECKOr0 aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 xnaces/ Atanacsn JI.C., bByty3os B.®., Kagomues C.b. u
ap., AxkuuonepHoe obuiectBo «M3natensctBo «IIpocBenienner
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