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HOACHUTEJIbHASA 3AIIMCKA

Pabouas nmporpamma yueGHoro kypca «I'eomerpus» 0a30BOro ypoBHS IS
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepanbHOrO
rOCYJapCTBEHHOI'0  O0pa3oBaTENbHOIO  CTaHIApTa  CPEIHEro  OO0IIero
o0pa3oBaHus, ¢ yU€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHM, MPEIbABISIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHMIO, W TPAJAUIMN POCCHICKOro 0Opa3oBaHMUS.

Peanu3zanus pOrpaMMbl o0ecrneurBaeT OBNIAQJICHHE  KIIFOUEBBIMH
KOMIIETSHIIUSMH, COCTABIISIONIUMHU OCHOBY JIJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHus, LEJIOCTHOCTD OOLIEKYJIBTYPHOTO, JUYHOCTHOT O U

MO3HABATEJILHOIO Pa3BUTHSI IMYHOCTH O0YYaIOIIHUXCS.
HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca reoOMETpUHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYCIOBJI€HAa MPAKTHYECKONW 3HAYMMOCTBIO METANPEIMETHBIX U
IPEAMETHBIX PE3yJIbTaTOB 00YUEHUS] TEOMETPUM B HANPABJIECHUU JIMUHOCTHOTO
pa3BuTus oOywaromuxcs, GopMupoBaHusi (QYHKIIMOHATBLHOM MaTeMaTHUE€CKOMN
IPaMOTHOCTH, HW3y4YCHHs JPYrux Yy4eOHBIX JUCHHMIUIMH. Pa3Butne vy
00y4Yaromuxcsi MPaBWIbHBIX MPEACTABICHUNW O CYIIHOCTH U MPOUCXOXKICHUU
FEOMETPUUECKUX aOCTpaKIMi, COOTHOIICHUU PEATbHOTO U HJACAIHHOIO,
XapakTepe OTpPaXEHHsI MATEMaTU4EeCKOW HAyKOW SBIEHUM U IMPOLIECCOB
peaIbHOro MHUpa, MECTE T€OMETPUM B CUCTEME HAyK U POJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUSI B HAyYHOM TIO3HAHMM U B TPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YyYaIlllUXCs, a TakKe KayecTB
MBIIUICHHS, HEOOXOAUMBIX JIJIS aJIallTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBHsieTCsl OHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUs, TaK Kak OOECIEUYUBAET BO3MOXKHOCTh M3YYECHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOM HAIMIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbllieHHE, GOPMUPYEMOE MPU H3YYECHUH OOYYaIOIIUMUCS
NOHSITUMHBIX OCHOB TE€OMETPUHM U TMOCTPOCHUM LEMOYKH JIOTMYECKUX
YTBEP)KJICHUN B XOJi€ PEIICHUsS T€OMETPUYECKUX 3a/iad, YMEHHUE BBIIBUTATh U
ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO HCMOJIb3YIOTCS MPHU PELICHUH 3aj]1a4y
€CTECTBEHHO-HAYYHOTO IMKJa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX NEATENbHOCTH yeioBeka. OpueHTalus 4e0BEeKa BO BpEMEHHU
U TMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (hopma
OTpPaXEHUSI OKPY>KAIOIIETr0 MUPA, YCIOBUE YCICIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusi JEUCTBUTENBbHOCTU. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHAET pa3Hble BUIbI YYEOHOW U TPYAOBOU JEATEIHLHOCTH,
ABJISIETCS. OAHUM U3 MPOGECCUOHAIBHO BaXHBIX KayeCTB, MOATOMY aKTyajbHa
3amaya (popMHUpOBaHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHHS Kak
Pa3HOBUHOCTH OOPA3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JAESITEIBHOCTH IO MHOTUM HaIPABJICHUSIM.

[lens ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 6a30BOM
ypoBHE O0Oy4eHHsi — O0O0IIe00pa3oBaTEIbHOE W OOIIEKYJIbTYPHOE Pa3BUTHE
oOydarommxcs uyepe3  oOecrneueHue BO3MOXKHOCTH  NPUOOPETCHHS |
UCIIOJIb30BAHUSL CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUA W JEUCTBHU,
cnenuUYHBIX  T€OMETPUU, BO3MOXKHOCTH  YCMENIHOTO  MPOJIOJKECHUS
o0pa3oBaHUs 1O CHEHUATBHOCTSM, HE CBS3aHHBIM C  T[PUKIATHBIM
UCIIOJIb30BAHUEM T€OMETPUHU.



[IporpaMmma mo reomerpuu Ha 0a30BOM ypOBHE IMpeaHA3HAYECHA MJis
Oo0ydarouuxcs CpeAHEW IIKOJBI, HE HCIBITHIBABIINX  3HAYUTEIBHBIX
3aTpyIHEHU Ha YpPOBHE OCHOBHOIO o0miero oopazoBaHus. Takum oOpasom,
oOyyaroirecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH OOINME MaTeMaTUYECKUE
YMEHHSI, CBA3aHHBIE CO CTENU(PHUKON TeOMETPUN U HEOOXOAUMBIE TSI KU3HU B
coBpeMeHHOM obmiectBe. KpoMe 3TOro, oHM HUMEIOT BO3MOXKHOCTh H3YyYUTh
reoMeTpuro OoJiee rIy00KO, €CJIM B JaJIbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B
reOMETPUYECKUX 3HAHUSX B TPO(HECCHOHATEHON e TENbHOCTH.

JIoCT)KEeHHE 1€ OCBOEHHUS MPOrpaMMbl OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. llpuopuTeTHBIMH 3aJadyaMH OCBOCHHS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBistOTCS:

e (opMHpOBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOU

KYJIBTYpPbl H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHME TPEICTABICHUS O MHOTOTPaHHUKAX W TellaX BpalleHHUs
KaKk O BaXKHEHIIMX MaTEMaTHYEeCKHX MOJETSAX, IO3BOJISIONINX
OIHCHIBATh M U3y4aTh Pa3HbIC SABICHUS OKPYXKAIOIIETO MUPA;

e (opMHpOBaHHE YMEHHs pACIO3HABaTh Ha YEpPTEKax, MOMACIAX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPAIICHNUS;

e OBIIQJICHUE METOAAMH pEIIeHHWs 3aJad Ha T[OCTPOCHHUA HA
N300paKCHUAX MPOCTPAHCTBEHHBIX QUTYD;

e (opMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU TIOHSATHUSMU O
MHOTOTPaHHHUKAX U TellaX BPAIICHUS U UX OCHOBHBIMH CBOWMCTBAMU;

e OBIIQJICHUE aJrOpUTMaMH pEIICHHS OCHOBHBIX THIIOB  3ajad;
dbopMupoBaHHE YMEHHUS TPOBOJUTH HECIOXKHBIE JOKA3aTeIbHBIC
pacCcyXIeHUs B XOJI¢ PEUICHHs] CTEPEOMETPUYECKHX 3ajad U 3ajad C
NPaKTHYECKUM COJIeP’KaHUEM;

e pa3BUTHE  WHTEIUICKTYaJIbHBIX M  TBOPUECKUX  CIHOCOOHOCTEMH
o0ydaromuxcs, TO3HABATEIbHONM aKTHMBHOCTH, HCCIIEI0BATEILCKUX
YMEHH, KPUTUYHOCTH MBIIIICHHS,

e (opmupoBanne  (YHKIIMOHATBHOW  TPaMOTHOCTH,  pElEBAaHTHOM
Ir€OMETPUU: YMEHHME paclo3HaBaTh MPOSBICHHUS TE€OMETPUUYECKHUX
MOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CHTYaLVsIX U NP U3YICHUM JPYTUX y4COHBIX IPCAMETOB, HPOSBICHHS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (POpMynupoBaTh HUX Ha S3bIKE
r€OMETPUU M CO3/1aBaThb TE€OMETPUUYECKHE MOJENIH, MPUMEHSThH
OCBOCHHBI TE€OMETPUYECKMH ammapar Juisi peHieHHs MPaKTHKO-
OPUEHTHUPOBAHHBIX  3a7a4, MHTEPIPETUPOBATbH U  OIICHUBATH
MOJTy4YEeHHbIE PE3YJIbTATHI.

OTAn4UTETFHON 0COOEHHOCTHIO TPOrPAMMBI SIBJISIETCSI BKIIIOUEHUE B KypC
CTEpEOMETpPUM B Hayalieé €ro W3y4eHHs 3ajad, pellaeMbIX Ha YpPOBHE
UHTYUTUBHOTO TO3HAHUSA, U ONpe/eIEHHBIM 00pa30oM OpraHu3oBaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJICHUS, CTUMYJIUPYET NMPOTEKaHHE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET
K JaJdbHEHIIeMy U3YYEHUIO MTpeIMeTa.

[Ipeanourenne oTaaéTcsl HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOydeHwus,
TO €CTh TEOPETHYECKHE 3HaHMS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
OpEeIMETHO-IIPAKTUUECKON  JesTenbHOCTH. Pa3BuTHE  MpOCTpaHCTBEHHBIX
OPECTaBICHUN y YdYalluxcsi B Kypce CTEpPEOMETpUU MPOBOAMUTCS 3a CUET
pellleHusl 3aJad Ha CO3JaHHE IPOCTPAHCTBEHHBIX 00pa3oB W 3ajJady Ha
OllepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpasza MpOBOJUTCS



C ONOPOW Ha HAIJIAIHOCTh, & ONIEPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBJICUEHUS
OT HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UICXOAHOTO COAEPIKaHHUS.

OcHoBHBIE copepkaTtenbHple JIMHUM Kypca «l'eomerpum» B 10-11
Kinaccax: «MHororpaHHukn», «lIpsmble U IITOCKOCTH B MPOCTPAHCTBEY», «Tena
BpallleHus», «BeKTOpsl M KOOpAUWHATHI B MpocTpaHCTBe». DopmMupoBaHUE
JIOTUYECKUX YMEHUU paclpeAesieTcsl He TOIbKO MO COAEPKATEIbHBIM JIMHUSM,
HO ¥ 10 rogaM o0y4eHHUs Ha YPOBHE CPEHEr0 o0IIero o0pa3oBaHusl.

Copeprxanue o0Opa3oBaHusA, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJbTaTaM
OCBOCHHsI paboyeil mporpamMmbl, pacnpeAesi€HHBIM 10 TrojaaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM oOOpa3oM, 4YTOOBI OBJIAJCHUE TE€OMETPUUECKUMHU
MOHATUSAMU U HABBIKAMHU OCYIIECTBIISUIOCH MMOCIEI0BATENBHO U MOCTYNATENbHO,
C COONIIOIGHMEM TMpPUHIUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOIIYH  CHCTEMY TI'€OMETPUYECKHX  MPEICTABICHUI
oOy4Jaromuxcs, pacmupss U yriyonss e€, o0pa3ysl MPOYHbIE MHOKECTBEHHBIE
CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoaurcs 2 yaca B Hegento B 10 kiacce u 1 yac
B Heaento B 11 kmacce, Bcero 3a jaBa roga oOyuenust - 102 y4ueOHBIX dyaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeomeTpuu. Touka, mnpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHM:
AKCUOMBI CTEpEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacrionoxkeHue INpsMBIX B IIPOCTPAHCTBE: IEPECEKAroMecs,
NapajjleJbHble U CKpeluBaronuecss npsamMsie. [lapamienbHOCTh NPSAMBIX U
IUDIOCKOCTEW B IIPOCTPAHCTBE: MapajUICIbHbIE TMpPSMbIE B MPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTD NMPAMON U INIOCKOCTHU. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJl MEXAY NPSAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  MapajulelIbHblE  IUIOCKOCTH;  CBOWCTBA
napajuieNbHbIX IIockocTel. Ilpocreliime mnpocTpaHCTBEHHbIE (QUIYpPHI Ha
IUIOCKOCTHU: TETPadip, KyO, napaieienunen; NIoOCTPOCHUE CEYEHUH.

ITepneHAUKyYIAPHOCTD NPSIMOU U IUIOCKOCTH: IEPIEHAUKYIISIPHBIE IIPSAMBbIE
B IIPOCTPAHCTBE, INPsAMBIE NApajuICIbHbIC U NEPIECHAUKYISAPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIISIPHOCTA NPSAMOW M IUIOCKOCTH, T€OpeMa O NPsAMOWU
NEPIICHAUKYJIAPHON IUIOCKOCTU. YIUIbl B IIPOCTPAHCTBE: YIOJI MEXKAY IIPSAMOU U
IUIOCKOCTBIO; JABYIPAHHBIA YrOJ, JMHEHWHBIM Yrojl JBYIPAHHOIO yIJia.
IlepnieHauKyJIsIp YW HAKJIOHHBIEC: pPACCTOSIHUE OT TOYKU JO IIIOCKOCTH,
paccTosiHUE OT MPSMOM JO0 IJIOCKOCTH, MNPOEKUHsT (UTYphl HA IIOCKOCTb.
[lepneHAUKYJISAPHOCT  IUIOCKOCTEW: NPU3HAK NEPIECHAUKYISAPHOCTH JBYX
I10cKocTer. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

IToHssTME MHOrOrpaHHuKa, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIIIYKJIBIE W HEBBINYKJIbIE MHOIOTPAHHUKHU; pPa3BEPTKA MHOIOIPAHHUKA.
IIpusma: n-yronpHas Ipu3Ma; TI'PaHU U OCHOBAHUSA NPU3MBIL;, IpsMas |
HAKJIOHHAs  OpU3Mbl; OOKOBass W  TMOJIHAsT  TOBEPXHOCTb  IPHU3MBI.
[Tapayutenenunien, MPSAMOYIOJIBHBIA —MapajUIeJeUIe] W €ro CBOWCTBA.
[Mupamupa: n-yroiapHas nupamMuja, rpaHd ¥ OCHOBaHWE MUPAMUJIbL; OOKOBasi U
IIOJIHAs TOBEPXHOCTh IMpPaMHUbl; IIPaBWIbHAs W YCEUEHHas NUpaMujaa.
OneMeHThl TpU3Mbl UM nupamuibl. [IpaBuibHbIE MHOTOTPAHHHUKHU: ITOHSTHE
[IPaBWIBHOI'0O MHOT'OIPaHHMKA; MPABUJIbHAS IIPU3Ma U IpaBWIbHAsA NMUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHAas MUpaMuia W MPAaBWIbHBIA  TeTpa’aAp; Kyo.
IIpencraBieHne O TMpaBUIIBHBIX MHOTOIPAHHUKAX: OKTaj’Jp, AOACKadIp U
ukocadip. CedeHnst NpU3Mbl U MUPAMUIBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTU. ODJIEMEHThl CHMMETPUM B MNHUpPAMHUIAX, Mapauielenunenax,
IIPABWIbHBIX MHOI'OTPAHHUKAX.

Borunciienne »71€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMArOHAIIU, YTJIbI.
[Inomans GOKOBOW MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSMON MPHU3MBI,
IUIONIA/lb OCHOBAHUM, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSMON TPU3MBI.
[Tnomans OOKOBOI MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHON MUPaAMUIbL,
TeopemMa O IUIomaau yceuéHHoW mupamuabl. [lonarune o6 o0béme. OOBEM
IUPaMHUJIbI, IPU3MBI.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEXIY IUIOMIAJISIMU
MOBEPXHOCTEH, 00bEMaMu TTOIOOHBIX TEJI.

11 KIIACC



Tena Bpamenus

[Hunuaapuyeckass  MOBEPXHOCTb,  OOpasyrollue  IWIMHIPUYECKON
MOBEPXHOCTH, OCh IMIMHAPUYECKOW MOBEPXHOCTH. LlwnmmHap: ocHOBaHHS U
OOKOBasi MOBEPXHOCTb, OOpasymoliass U OCh;, IUIOMAAb OOKOBOM M TMOJHOM
MOBEPXHOCTH.

Konuueckast moBepxHOCTh, 00pa3yrolne KOHNIeCKOH TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEpXHOCTH. KOHyC: OCHOBaHME ¥ BEpIIWHA,
oOpasymoIasi 1 OCh; IUIONIaJAh OOKOBON U TOJIHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIolue U BbICOTa; OCHOBaHUS U OOKOBAsl IOBEPXHOCTb.

Cdepa u map: UeHTp, paanyc, AUaMeTp; IUIOMIaAb MOBEPXHOCTU ChEpPHI.
B3aumHoe pacnonoxkeHue cdepbl M IUIOCKOCTH; KacareiabHas IUIOCKOCTh K
cthepe; mnomaab chepsl.

N300paxkxeHne Ten BpallleHUMs Ha IUIOCKOCTU. Pa3BépTka wuimuHapa u
KOHYycA.

KomOuHanmu Tenm BpamieHus W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMCaHHBIA OKONO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJIO
BpaIleHUs.

[Tonsatue 06 oO6néMe. OcHOBHBIE CBOIiCTBa 00BEMOB Ten. Teopema 00
00bEéME MPSIMOYrOJILHOTO TNapajuiesenunena v ciaeactsus u3 He€. OO0béM
HUIMHApa, KoHyca. O0bEM 1mapa u miomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBE. COOTHONICHUS MEXAY ILUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

Ceuennst munuHApa (TapasieNbHO W TMEPHCHIUKYISIPHO OCH), CEUCHUS
KOHYyca (mapajyieibHO€ OCHOBAHMIO M MPOXOJSIEE Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth u B mpocTpaHcTBe. CJOXKEHHE W BBIYMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. Pa3iiokeHue BEKTOpa Mo TpEM
HEKOMIUIaHapHbIM BekTopaM. [IpaBwio mnapamnenenunena. Pemienuwe 3anay,
CBSA3aHHBIX C MPUMEHEHHEM IpaBUJl ACUCTBUI ¢ BekTOopaMu. [IpsiMmoyronbHas
cucTteMa KoopJauHaT B mpoctpaHctBe. Koopaunatel Bektopa. I[Ipocreiinime
3a/layd B KOOpJMHATax. YToil Mexay Bekropamu. CKalspHOE MpPOU3BEIACHUE
BEKTOpPOB. BbIunciieHHe  yriioB  MEXIy NOpsIMBIMH U TUIOCKOCTSIMH.
KoopimHaTHO-BEKTOPHBIA METOJ] MpPH PEUICHUHM T'E€OMETPUYECKUX 3a/ad.



IIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTrpaMMbl Y4eOHOrO MpeaMeTa
«MaremaTrKa» XapakTepU3yTCS:

I'paxxpanckoe BociuTaHue:

c(OPMHPOBAHHOCTBIO TPAKIAHCKOW MMO3ULMHM  OOYyYalolIErocs Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCHUUCKOTO 0OIECTBA, MPEICTABICHUEM
0 MaTeMaTH4YEeCKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYD,
ABJIICHUM, TPOLEAYp TpakJaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHl W TIp.),
YMEHHUEM B3aUMOJECHUCTBOBATH C COLMAIIbHBIMA MHCTUTYTaMHU B COOTBETCTBUH C
uX QYHKIUSIMUA U HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHPOBAHHOCTBIO  POCCHUMCKOM  TpaKJaHCKOM  HACHTHYHOCTH,
YBOKEHUA K MPOIUIOMY M HACTOSIIIEMY POCCUHCKON MaT€MaTUKH, [IEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUSIM POCCUUCKUX MATEMATUKOB W POCCUUCKOM
MaTeMaTUYE€CKOM WIKOJIbI, K HCMOJIb30BAHUIO 3TUX JIOCTHKEHUU B JPYTrHUX
HayKax, TEXHOJIOTUsX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa;
c(hOpMUPOBAHHOCTbIO HPABCTBEHHOTO CO3HAHMS, STHUYECKOTO IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTW)KEHUW HAyKd W
JNEATEIbHOCThIO YYEHOI'0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO OyayIIero.

JcTeTu4yecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOUAsl 3CTETUKY MATEMATUYECKUX

3aKOHOMEPHOCTEH, O00BEKTOB, 3ajad, pEIICHUIH, paccyXJIeHuM;
BOCHIPUMMYMUBOCTBIO K MaTeMaTHUYECKUM acleKTaM pa3JIMyHbIX BHUJIOB
HCKYyCCTBA.

dusznyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTBbIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HaHUS B
MHTEpecax 3JI0pOoBOro H 0Oe30macHoro oopasza KU3HH, OTBETCTBEHHOI'O
OTHOIIIGHHSI K CBOEMY 3JIOPOBBIO (370pOBOE TMHTaHHE, cOallaHCHUPOBAHHBIN
PEXKUM 3aHATUM U OT/BIXA, PEryisipHas Gu3ndecKasi akTUBHOCTb); (PU3UUECKOT0
COBEpPILIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIILHOCTBRIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM IICHHOCTHU TPYAOIIOOHS; HHTEPECOM K
pasnuuHbIM  chepaM  TpodecCHOHATBHON  JIEATEIbHOCTH, CBSI3aHHBIM €
MaTeMaTHKON M €€ NMPHIOKCHUSIMH, YMECHHUEM COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymelt mpodeccuu W peaau3oBBIBaTh COOCTBEHHBIEC >KU3HEHHBIC IUIAHbI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO M
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEHM KU3HHU; TOTOBHOCTBHIO K aKTHBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOW HAIIPaBJICHHOCTH.

IKO0JI0rHYeCcKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYCCKON KYJIBTYpPHI, IIOHUMAaHUEM BJIUSHHS
COLMAJIbHO-3KOHOMHUYECKUX  MPOIECCOB HA  COCTOSIHUE MPUPOJHOM U
COITMAIBHON Cpelbl, OCO3HAHWEM TJIOOAJIBHOTO XapakTepa SKOJIOTHYECKHX
npoOjeM; OpUeHTalMeld Ha TMPUMEHCHHE MaTeMaTUYeCKUX 3HAHUW JUIA



pelIeHrs 3a/1ad B O0JaCTH OKPYXAIOLIEH Cpeibl, IUIAHUPOBAHUS MOCTYNKOB U
OLICHKH MX BO3MO>KHBIX ITOCIEACTBUM I OKPYKAIOIIEW CPEIbI.

IlleHHOCTH HAYYHOI'O IO3HAHMSA

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKM M OOILECTBEHHOW MPaKTHKH,
MOHUMAHUEM MAaTEMAaTHYECKON HayKH Kak c(epbl YEIOBEUECKOU IEeATEIbHOCTH,
ATAIoOB €€ Pa3sBUTH U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUU; OBIAJECHUEM
A3BIKOM MAaTE€MaTUKU U MATEMAaTHYECKOW KyJIbTypOoW KakK CpPEJACTBOM MO3HAHUS
MHpa; TOTOBHOCTBK) OCYIIECTBIISITh TIPOCKTHYK) M HCCIIEIOBATEIBCKYIO
NEeSATENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC Pe3yIbTaThl OCBOSHUS MPOTPaMMBbl y4eOHOTO TIpeIMeTa
«MaTemaTHKa XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusiMuU, YHUBEPCANbHbIMU Pe2YNAMUSHBIMU 0CUCTNEUAMU.

1) Vuusepcanvnvie noznagamenvHwvle Oelicmeus, o0becnedus8arom
Gopmuposarue 6A3068bIX KOSHUMUBHBIX NPOYECco8 o00yuarwuxcs (oceoexue
Memoo08  NO3HAHUA — OKPYMCaouje2o  Mupa, HpUMEHeHue  JI02UYeCKUX,
ucciedo8amenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

ba3oBble Jornyeckue NecTBUA:

e BBIBJISITH u XapaKTEPU30BaTh CYILIECTBEHHBIEC MIpU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXIY MOHSATUSIMU;
dbopMynrpoBaTh OTpeAeIICHUS MOHATHH; YCTaHABJIMBATh

CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIMN, OCHOBAHHMS I 00O0OIICHUS
Y CPaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIN3A;

e BOCIPUHUMATh, (OPMYJIUPOBATh H MPEOOPA30BBIBATH CYXKJICHUS:
YTBEPAUTEIbHBIC U OTPHIIATEIIbHBIC, €AMHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHEIE;

e BBIBIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M |
NpoTHUBOpeuMst B (akrTax, JaHHBIX, HAOMIOJCHUSX U YTBEPXKICHUIX;
npenjiaraTh ~ KpUTEPUU ISl BBISIBJICHHMS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

e JIeNaTh BBIBOJABI C HUCIOIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOSATENBLHO  JIOKA3aTEIbCTBA  MaTeMaTHUYECKUX
yTBEpXKJIeHUW  (mpsiMble U OT  TPOTHUBHOTO),  BBICTPAMBATH
apryMeHTaIuIo, NPUBOAUTH  TPUMEPl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHUS U BHIBOJIBL;

e BBIOMpATH CHOCOO pemieHus yaeOHOW 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs], BbIOMpaTh Haubojee MOAXOASIUA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKHue 1eCTBUSA:

e HCIIOJNIB30BaTh BOMPOCHI KaK  HCCIEAOBATENLCKUH  MHCTPYMEHT
no3HaHusA; (HOPMYIUPOBATH BOMPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE,
npo0JsieMy, yCTaHABIMBATh UCKOMOE U IaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIINIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSATEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
UCCJICIOBAHUE 110 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro



00beKTa, SBJICHMS, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEeKTaMH, SIBICHUSMHU, IPOLIECCAMU;

CaMOCTOSITETbHO  (pOPMYIUPOBAaTH 00O0OILIEHHWS U  BBIBOJBI IO
pe3ysbTaraM MPOBEAEHHOIO HAOJIIOACHUS, UCCIEAOBAHMS, OLEHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIECHUIA;
MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MPEATNOJIOAKEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ ungopmanmei:

BBISIBIIAITH Je(DULNTH THPOPMALINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U IS pELICHU 3aa4H;

BbIOMpaTh MH(OpPMALMI0O W3 HMCTOYHUKOB  PA3jIMYHBIX  THIIOB,
aHAJIU3UPOBATb, CUCTEMATU3UPOBATh 17} UHTEPIIPETUPOBATH
UH(OpPMAIIUIO Pa3IUYHbIX BUAOB U (OPM MPEICTABICHHUS;
CTPYKTYpHpPOBaTh HH(MOPMALMIO, MPEACTaBIATh €€ B Pa3IUYHbIX
dbopMax, WILTIOCTPUPOBATH I'PaUUECKH;

OLICHMBATh  HAA&KHOCTb  MHPOPMALMM MO  CaMOCTOSITEIbHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

2) VuusepcanvHvie KOMMYHUKamueHwvle Oelicmeus, 0becnedusarom
chOpMUPOBAHHOCMb COYUATLHBIX HABLIKO8 00YUaAOUJUXCAL.
OO0uenue:

BOCHPUHUMATh HU (OPMYJIUPOBATH CYXKIEHHUS B COOTBETCTBUHM C
YCIOBUSIMH M ILEJIAMH OOIIEHUS; SCHO, TOYHO, T'PAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pEHHMS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHSI 10 XOJly PELICHHUs 3aJayd, KOMMEHTUPOBATH IOTYyYECHHBIN
pe3ynbTar;

B XO7€ O0OCYXIEHHS 3a7aBaTh BOMPOCHI MO CYILIECTBY OOCYXIaeMOun
TEMbI, TPOOJIEMBI, pelIaeMOil 3a/1auu, BbICKA3bIBATh WUJIEH, HALICTICHHbBIC
Ha TIOMCK PELIEHUS; COIOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMHU
JIPYrUX YYaCTHUKOB JMajora, OoOHapyXMBaThb pas3lIndyUue U CXOJCTBO
NO3UIUK; B KOpPpeKTHOU (Gopme (popMyIupoBaTh pa3HOIIACHs, CBOU
BO3Pa)KECHUS,;

IIPEACTABIATh  PE3YJbTaThl  PELICHMS  3a4a4d, OKCIIEpUMEHTA,
UCCIIEJIOBAHMS, NPOEKTa; CaMOCTOSITEIIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHUSI € Y4Y€TOM 3a7ad IMpe3eHTalMu U O0COOEHHOCTEH
ayIUTOPUHU.

CoTpyaHuyecTBo:

3)

NOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHIUBHUIYAJIbHON paOOThI NP pElICHHH yYeOHBIX 3aaad; MPUHUMATh
IeJIb  COBMECTHOW  JCATEIBHOCTH, IUIAHUPOBATh  OPTaHH3AIHIO
COBMECTHOW pPabOTHI, pacmlpenensTh BUABI padbOT, IOrOBapUBATHCS,
o0CcyXXnaTh TMpollecc H pe3yabTaT paboTh; 00001IaTh MHEHUS
HECKOJIBKHX JTFO/ICH;
y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTel (0OCyXaeHus, oOMeH
MHEHHH, «MO3TOBBIE INTYPMBI» W HWHBIC); BBIMOJIHATH CBOIO YacCTh
paboTBl W KOOPAMHHUPOBATH CBOW JCHCTBHS C JPYTHMH WICHAMHU
KOMAaH/IbI; OIEHWBATh KAa4€CTBO CBOEr0 BKJIaJa B OOMIMNA MPOIYKT IO
KpUTEpUsiM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.
Vuusepcanvnvie  pecynamuenvie  Oeticmsus, — obecneuusarom

dopmuposarue CMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:



e COCTAaBJIATH IUJIAH, AJITOPUTM PEIICHUS 3a7a4H, BEIOMPATH CIIOCOO
pelieHus ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

peIIeHniA ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIBb:

e BIIQJICTh HABBIKAMM TI03HABATEIbHOM pediekcun Kak OCO3HAHMS
COBEPIIAEMBIX  JCHCTBUM W  MBICIUTEIbHBIX  IPOLECCOB, HX
pe3ynbTaToOB; BJIAAETh CHOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ysibTaTa PEIICHUSI MaTEMaTUYECKON 3aa4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUU
3a7laul, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBbCTB,  JaHHBIX, HAWJCHHBIX  OLIMOOK,  BBISBICHHBIX
TPYJIHOCTEW;

e OIICHUBAaTh COOTBETCTBUE pe3yjIbTaTa L€ U YCIOBHSIM, OOBSICHATH
MPUYUHBI JOCTHKEHUS WM HEIOCTHKEHUS PE3YJIbTAaTOB JIESITEIIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBath MOHATUSMHU: TOUKA, TIPsIMAasi, TNIOCKOCTb.

[IpuMeHsATh aKCHUOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX MPHU PEUICHUU
Tr€OMETPUYECKUX 3a]1a4.

OnepupoBaTh MOHATUAMH: TAPAJIICIBHOCTh U TMEPIEHAUKYISPHOCTD
IPSMBIX U IUNIOCKOCTEM.

KnaccudunmpoBate B3aMHOE pACTONOKEHUE MPSAMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JBYTPAHHBIN YTroJl, TPaHW ABYTPAaHHOTO YIJIA,
pedpo BYTPaHHOTO YIJia; JUHEHHBIM yrojl ABYTPaHHOTO yTiia; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSAMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIBLHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MHpaMUja; TMpU3Ma,
MPSIMOYTOJIBHBIN TapaIJIeNIeUIIe T, KyO).

KnaccudummpoBare  MHOTOTpaHHUKH, BBIOWpass ~ OCHOBaHUS  JJIS
Kiaccu(ukanuy (BBIMYKIIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABWIBHBIC
MHOTOTPAHHHKH; TIPSIMbIE W HAKJIIOHHBIE MPU3MBI, TTAPAILICICTIHIICIB ).

OmnepupoBathb MOHATUSAMU: CeKyIas MIOCKOCTb, CEUEHHE
MHOTOTPaHHHKOB.

OOBACHATH IPUHIIUIIBI TOCTPOSHUS CEYCHHH, HCTIOIB3YS METOJI CIIEIOB.

CtpouTh Ce4eHHS MHOTOTPAHHUKOB METOJOM CJICJIOB, BBHITIOTHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaXOXJIECHUE TEOMETPUUECKUX BEIUYHH IO 0Opasiam
WM aITOpUTMaM, IPUMEHSS N3BECTHBIC AaHATMTUYECKUE METOJIBI TIPU PEIICHUN
CTaHJAPTHBIX MATEMAaTHYCCKUX 3a/Jad HAa BBIYHCICHUE PACCTOSHUH MEXKITY
JIBYMS TOYKaMH, OT TOYKHA JO NPSIMOM, OT TOYKH OO IUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSMBIMHU.



Pematp 3amaun Ha HAXOXKJIEHUE N€OMETPUUYECKUX BEIUYMH IO 0Opa3am
WM adroOpuTMam, MPUMEHS U3BECTHbIE AHATMTUYECKUE METOJIbI ITPU PEIIEHUU
CTAaHAAPTHBIX MaTeMAaTHYECKMX 3a7a4 Ha BBIYUCICHHE YIJIOB MEXKIY
CKPEIIMBAIOIIMMHUCA TPSAMBIMU, MEXAY MPSIMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Boruncnsate 00BEMBI M IJIOMIAJIM TOBEPXHOCTEH MHOIOTPAaHHUKOB
(npu3ma, nUpaMuaa) ¢ MOpUMEHEHUuEeM (OPMYJ; BBIYUCIATh COOTHOILIECHHUS
MEXAY TIOMAAIMHU MTOBEPXHOCTEN, 00BbEMAMHU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CUMMETPHUS B NPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.

N3BnekaTh, NpeoOpa3oBbIBATH M HHTEPHPETHUPOBATH HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

[IpumensaTe reomerpuyeckue (HakThl JJISl PELIEHUS CTEPEOMETPUUECKUX
3a/a4, MPEANONArarolMX HECKOJbKO IIaroB peElIeHUs, €CIU  yCIOBUS
NpUMEHEHUS 3aJlaHbl B IBHOU (hopMe.

[IpumeHaTs DpoCTEHIME MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh pUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MpPUPOLE U
KU3HU, PaCiO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHsATh Moy4eHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PeajibHbIE
CUTYyallUM U TPUMEHATh H3YYECHHbIC IMOHATUS B MPOIECCE TOMCKA PEIICHUS
MaTeMaTU4YecKu CGHOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh peaJbHbIE
CUTyallUM Ha S3bIKE TE€OMETPHUM, HCCIEeOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX TNOHSITHH M TeopeMm, ammapara ainreOphi;
pelaTh MpakTUYECKUe 3aJayM, CBSI3aHHBIE C HAXOXKJICHHEM TI'€OMETPUYECKUX
BEJITMYHUH.

11 KUIACC

OnepupoBaTh MOHATHSIME: IMHJIWHAPUYIECKAs TTOBEPXHOCTh, 00pa3yromne
MWIMHAPUYECKON  TIOBEPXHOCTH; UWIMHAP, KOHUYECKas TOBEPXHOCTH,
00pa3yrIre KOHMIeCKOH TTOBEPXHOCTH, KOHYC; CepudecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (HUIUHIP, KOHYC, cepa u map).

OOBSCHATDH CITOCOOBI TOTYyUEHUS TEJl BpaIlleHUSI.

KrnaccudummpoBaTh B3auMHOE pacrioioKeHue cepbl U MIOCKOCTH.

OmnepupoBaTh TMOHSTHSAMH: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CETMEHTA; IIIapOBOW CJIOW, OCHOBaHWE INApOBOTO CJOs, BBICOTA
IIIAPOBOT'0 CJIOST; IIIAPOBOM CEKTOP.

Bbraucisate 00bEMBI M IUIOMIATW  IMOBEPXHOCTEH Tel  BpaIlCHHS,
TCOMETPUIECKUX TEJ C IPUMEHEHHEM (HDOpMYIL.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHMK, BIMCaHHBIM B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIHCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaIleHUs.

BBIMHCIATE COOTHOIICHHUS MEXTY TUIOIIAISIMUA TTOBEPXHOCTEH M 00bEMaMu
MOJTOOHBIX TETl.

N3o6pakath m3ydaembie (UTYpHI OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoimonHsTh  (BBIHOCHBIE) IUIOCKHE YEPTEKUM W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.



W3BnekaTh, WHTEPHPETUPOBATH W TIPEOOPa30BBHIBATH HHQPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPHUCCKHUX (PUTYypax, MPENICTaBICHHYIO HA YepTekKax
U PUCYHKaX.

OmnepupoBaTh MOHSATHEM BEKTOP B MTPOCTPAHCTBE.

BEBITIONTHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXKECHHSI BEKTOpa Ha YHCIIO, OOBSCHATh, KaKUMH CBONCTBAMH OHU
00J1a1aroT.

[TpumeHsATH TpaBUIIO MapaUIeIeTUIeA.

OnepupoBaTh TOHATHSIMH: JEKAPTOBHI KOOPJAWHATHI B TIPOCTPAHCTBE,
BEKTOP, MOJIYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ
MEXIy BEKTOpPaMH, CKaISIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMITJIaHAPHBIC BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB WM TMPOM3BEICHHE BEKTOpAa HAa YHCIIO, YTOJM
MEXIy BEKTOpPAMH, CKaJIsIPHOE MPOU3BEICHNUE, PACKIAIbIBATH BEKTOP IO ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh TIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIMHAT.

[IpumensaTs reoMerpudeckrue (aKThl JUIS PEIICHUS CTEPEOMETPHUYECKUX
3a/1a4, TMPEANoJararoiMX HECKOJIbKO IIIaroB pEHICHWS, eCIU  YCJIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOH (hopMe.

Pemate mpocTeiinue reoMmeTpudecKue 3a1a9i Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemars 3amauM Ha [QOKA3aTebCTBO MATEMATHUYECKHMX OTHOIIEHUNA U
HaXOXJICHUE TCOMETPUYCCKHUX BEJIMYMH 110 00paslaM WM aJdropuTMam,
NPUMEHSST M3BECTHBIE METOABI MPH PEIICHUH CTAaHIAPTHBIX MaTEeMaTHYCCKUX
3a/1a4.

[IpumeHAT, mMpOCTEHIIMEe TPOrpaMMHBIC CpPEICTBA M DJICKTPOHHO-
KOMMYHUKAIIMOHHBIEC CUCTEMBI ITPH PEIICHUN CTEPECOMETPUICCKUX 3a]1ad.

[IpuBOAMTH TIPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJC H
’KU3HU, PacTio3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHATh TONyYCHHBIC 3HAHMS Ha MPAKTHKE: aHAITM3UPOBATh peallbHbIC
CUTyallUM W TPHUMCHATh M3YYCHHBIC IOHATHS B MPOIECCE TOWCKA PEIICHHS
MaTeMaTUICCKH CHOPMYIUPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pPeaIbHBIC
CUTyallUM Ha S3bIKE TECOMETPHH, HCCJICIOBAaTh IIOCTPOCHHBIC MOJCIU C
UCIIOJIb30BaHUEM TEOMETPHUYCCKUX TIOHATHH M TEOpeM, ammaparta ajareOpsl;
pelraTh MPaKTUYSCKHUE 3aJlayH, CBSI3aHHBIC C HAXOXKJICHHEM TI'€OMETPUYCCKUX
BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
No KoandecTBo yacos
HaumenoBanue pasaesoB duexkTponHblie (HudpoBbIe)
n/ KonTpoibHbIe IpakTHYecKkue
U TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
n padoThI padoTbI
1 BBenenue B ctepeoMeTpuro 10 bubmmorexa [HOK
A P P https://m.edsoo.ru/1¢209e37
[Ipsimble U MIIOCKOCTH B
) IIPOCTPAHCTBE. 1 ! bu6nunoreka [IOK
[TapamienbHOCTB NPAMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEMN
3 [lepnenquKynspHOCTD 12 bubnuoreka [IOK
MPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYriel MeXAY NPSAMBIMU U 10 1 bub6mmorexa [IOK
IUIOCKOCTAMU https://m.edsoo.ru/1c209e37
bu6nuorexa LIOK
5 M
HOTOTPaRHHIH 1 I https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
6 06
HEMBI MHOTOTAHHIKOB 9 1 https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: ceueHus, 1 | bubnmoreka [IOK
paccTosiHUS U YIIIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO 63 5 0
YACOB I10 I[TPOI'PAMME




11 KUIACC

I[TPOTPAMME

HauMeHOBaHHE KoanuyecTBOo 4acoB

No JIEKTPOHHBIE (HH(PPOBHIE)
pa3jesioB 1 TeM Konrpoibubie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpaMMsI padoThbI padoThI

1 Teita BOALLEHIS 1 bubmuorexa [IOK

paitl https://m.edsoo.ru/1c209e37
; bubmuorexa [IOK

2
OOnEmb T > 1 https://m.edsoo.ru/1¢209e37
Bexkrops! 1

3 COODIHHATLL B 10 ! bu6nmoreka [IOK

e https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
[ToBTOpEHUE,

4 00001IeHHE, ; 1 bu6nuoreka [IOK
CHUCTEMAaTHU3aLusa https://m.edsoo.ru/1¢209e37
3HaHUU

OBIIEE KOJIMYECTBO
YACOB IIO 34 3 0







IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne Kouan4yecTBo yacoB
DJIEeKTPOHHBIE
Hara mudpoBbie
n | Tema ypoka KonTpoabHbie IIpakTH4eckue
Bcero U3yUYeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIE TOHSATHUS
CTEpEOMETPHH: TOUKA,
npsiMasi, TJI0CKOCTb,
npoctpaHncTBo. [IpaBuna bubmmorexa LIOK
1 1/1306pa>KeHI/I;I Ha pUCYHKaX: 1 https://m.edsoo.ru/aecc77c
M300paKeHMsl TIIOCKOCTEH, d
napaiyIeIbHbIX TPSIMbBIX
(OTpe3KOB), cepeaHBI
OTpe3Ka
IlonsTus: nepecekaromuecs
but6mmoreka [IOK
TIJIOCKOCTH,
2 1 https://m.edsoo.ru/2d8a9¢9
nepeceKaromecs npsamas u 9
IUIOCKOCTh N
[TonsaTus: nepecexaronmecs
bubmnoreka LIOK
MIJIOCKOCTH,
3 1 https://m.edsoo.ru/db685e7
nepeceKaroIIrecs npsmas u 3
IIOCKOCTh B
4 3HaAKOMCTBO C 1 bubmuoreka [IOK
MHOT'OTpaHHUKAMU, https://m.edsoo.ru/a63959%




n300pakeHue d
MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha
MPOEKIIMOHHBIX YepTEkKaAX
HavanbsHbie cBeeHus 0 Kyoe

R bu6mmorexa LIOK
U TUpaMue, UX Pa3BEPTKH U

1 https://m.edsoo.ru/b30dff3

mozaenmn. CedeHust o
MHOTOTPaHHUKOB B
HavanpHble cBeleHHsI O KyOe

n but6mmoreka [IOK
U TUpamMuie, uxX pa3BEPTKU U

1 https://m.edsoo.ru/3d8ffd3

Mozenu. CeueHust 5
MHOTOT'PaHHUKOB -
[onsiTre 06
AKCHOMAaTUYECKOM bubmuoreka [JOK
IIOCTPOECHUN CTEPEOMETPHUU: 1 https://m.edsoo.ru/OccSc4f
AKCHOMBI CTEPEOMETPUHU U e
CIIEJICTBHS U3 HUX
[Tonsitue 06
aKCHOMAaTHYCCKOM bubnunorexa LIOK
[IOCTPOECHUH CTEPEOMETPHM: 1 https://m.edsoo.ru/239¢8cb
AKCHOMBI CTEPEOMETPUH U 4
CIICJICTBHS U3 HUX
[Tonsitue 00
aKCHOMATHYECKOM bubmmnorexa IHOK
[IOCTPOECHUH CTEPEOMETPHM: 1 https://m.edsoo.ru/65c6b10
AKCHUOMBI CTEPEOMETPUHU U 6
CJICACTBUS U3 HUX




[MousaTue 00

aKCHOMATHYCCKOM bubmunorexa IHOK
10 | mocTpoeHHHU CTEPEOMETPHUU: https://m.edsoo.ru/258fc24
AKCHUOMBI CTEPEOMETPUHU U 5
CJIEACTBUS U3 HUX
B3aunmHoe pacnonioxenue
IPSIMBIX B IPOCTPAHCTBE: bubmuoteka [IOK
11 IepeceKaronmecs, https://m.edsoo.ru/1a2520f
rapajijieJIbHbIE U 6
CKpEIMBAIOIINECS PSIMbIE
[TapanienbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
bubmuorexa IHOK
napajuieJbHbIe NPSIMbIE B
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
MapajieaIbHOCTh TPEX B
MPSIMBIX
[TapamienbHOCTB IPSAMBIX U
. . bubnuotexa [JOK
IJIOCKOCTEH B MPOCTPAHCTBE:
13 5 https://m.edsoo.ru/ee1d19b
[TapannensHOCTh NPSIMON U 9
TJIOCKOCTH =
but6mmoreka [IOK
VYIuIBl ¢ COHAPABICHHBIMU
14 https://m.edsoo.ru/9f4071b
CTOpPOHAMHU o
but6mmoreka [IOK
VYron Mexay nNpsiMbIMU B
15 https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE )
16 | VYroa Mexny npsMbIMH B bubnuorexa [JOK




MPOCTPAHCTBE https://m.edsoo.ru/2935a9%a
0
[TapannensHOCTH bubnuorexa [JOK
17 | mulockocTel: mapajuieabHbIe https://m.edsoo.ru/2e18f25
IIOCKOCTH S
. bu6mmorexa LIOK
CpoiicTBa napaienbHbIX
18 . https://m.edsoo.ru/e504d65
IJIOCKOCTEN .
[Ipocreiimue
IPOCTPAHCTBEHHBIE (PUTYPHI bubmorera [IOK
19 poctp P https://m.edsoo.ru/4a28dc0
Ha MJIOCKOCTH: TETPA3p, )
KyO, MmapasiesIeuie 1 -
butmmoreka [IOK
20 | Iloctpoenue ceueHuit https://m.edsoo.ru/1d434d0
f
but6mmoreka [IOK
21 [TocTpoenue ceuennii https://m.edsoo.ru/ec26fe5
d
KonTponbHas pabota no
teme "[IpsiMble U TIIOCKOCTH bubmmorexa [LIOK
22 | B IPOCTPAHCTBE. https://m.edsoo.ru/9a0a9%e5
[TapannenbsHOCT NPSAMBIX U 6
II0CKOCTEN"
[lepneHIUKyIAPHOCTD
P N Y bubmuorexa [IOK
HPSAMOM U TNIOCKOCTH:
23 https://m.edsoo.ru/b19f6a5

NEPIEHAUKYJIAPHBIEC IPSIMbIE
B IIPOCTPAHCTBE

d




[Ipsimble mapanienbHble U

bu6mmorexa [IOK

24 | neprneHauKyJspHbIE K https://m.edsoo.ru/0ac11c9
ITOCKOCTH S
[IpsiMble napaieabHbIe U bubnnorexa [IOK

25 | nepneHauKyJsSpHBIE K https://m.edsoo.ru/ba54596
IIOCKOCTH 6
[Tpu3nak bubnnoreka [JOK

26 MEPIIEHIAUKYIAPHOCTH https://m.edsoo.ru/f85bfc4
IPAMOM U IIOCKOCTH 6
[Tpu3nak bubnuorexa [JOK

27 | nepneHIuKyJISIpHOCTU https://m.edsoo.ru/79165d1
HPSIMO#A U TUTOCKOCTH 5
Teopema o mpsimoit bubnnorexa [IOK

28 | nepneHauKyIIpHOU https://m.edso0.ru/635¢508
IUIOCKOCTH 7
Teopema o npsmoit bubmuorexa [IOK

29 | nepneHauKyIIpHOU https://m.edsoo.ru/bd3745f
IIOCKOCTH 8
Teopema o npsimoit bubnuotexa [JOK

30 | neprneHIuKyIIpHON https://m.edsoo.ru/7d18834
IIOCKOCTH b
[lepnengukynsp u
HAKJIOHHBIE: paCCTOSIHUE OT bubnmnoreka [JOK

31 TOYKH OO INIOCKOCTH, https://m.edsoo.ru/33¢477d

pacCToOAHUC OT HpﬂMOﬁ a0
IIJIOCKOCTH

3




Ilepnenaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT

bubmunorexa IHOK

32 TOYKH OO0 INIOCKOCTH, https://m.edsoo.ru/66fefad
paccTosiHue OT MPSIMOM 10 d
TUIOCKOCTH
[leprienqukynsap u
HAKJIOHHBIE: PACCTOSTHUE OT bubnuorexa [JOK

33 TOYKH JI0 TNIOCKOCTH, https://m.edsoo.ru/a5b7b8e
paccTosiHUE OT MPSAMOU 110 3
MJIOCKOCTH
[lepnenguxynsp u
HAaKJIOHHBIC: PACCTOSTHUE OT bu6mmoteka [IOK

34 TOYKH OO INIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTostHUE OT IPSIMOM 110 [¢
MJIOCKOCTH
VYTI1Bl B TPOCTPAHCTBE: YO bubnuoreka [IOK

35 | Mexnay npsMou u https://m.edsoo0.ru/6b61b2b
IIIOCKOCTBIO 4
JIByrpaHHslIii yroi, bub6mmorexa LIOK

36 | nuHENHBIHA yrou https://m.edsoo.ru/5fa0b3c
JABYI'PaHHOTO yTJja €
JIByrpaHHbIi yrod, bu6muoteka [IOK

37 | JNWHEWHBIA yrod https://m.edsoo.ru/c7c777e
JIBYTPaHHOTO yIJIa d
[lepnieHANKYISIPHOCTH Bubmmorexa OK

38 https://m.edsoo.ru/ec3e2da

IUIOCKOCTEH: IIPpU3HAK

3




MEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepnieHAMKYISIPHOCTH
IJIOCKOCTEN: MPU3HAK

bubmuoreka [IOK

39 https://m.edsoo.ru/ed9e2a8
NEPIECHIUKYISIPHOCTH ABYX .
IJIOCKOCTEH -
[lepnieHAMKYISIPHOCTH
P u}_l P bubmmorexa LIOK
MJIOCKOCTEH: MpU3HaK
40 https://m.edsoo.ru/ba75dc5
MEePIEHANKYIIPHOCTH IBYX -
TJIOCKOCTEM -
" bubnuorexa [JOK
Teopema o Tpéx
41 https://m.edsoo.ru/e4972cd
MePIEHANKYIIApax .
N bubnuorexa [JOK
Teopema o TpEx
42 https://m.edsoo.ru/52188a7
MEPIICHIUKYIIIpax p
N bubmuorexa [IOK
Teopema o TpEx
43 https://m.edso0.ru/9124673
MEPIICHIUKYIIApax p
KonTponsnas padora mo
TeMaMm
" bubmuorexa [IOK
[lepnieHAMKYISIPHOCTH
44 . https://m.edsoo.ru/5b97 1 ef
MPSIMBIX | TDIOCKOCTEH" 1 3
"VTaBl MeXAY IPSIMBIMU U -
MJI0OCKOCTSIMU"
45 [lonsiTe MHOTOrpaHHUKA, bu6nuorexa [IOK

OCHOBHBIC 3JICMCHTBI

https://m.edsoo.ru/2d24e87




MHOTOI'PaHHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE
MHOT'OI'DaHHUKH; pa3BEPTKa
MHOI'OI'DaHHHUKA

|OS)

[Ipusma: n-yrospHas
IIpU3Ma; TpaHU U OCHOBAHUs
MPU3MBL; IIpsiMast U

bubmnorexa IHOK

46 https://m.edsoo.ru/b4ad63a
HaKJIOHHAs PU3MBI; p
0OKOBas U MOJIHAI -
MOBEPXHOCTh MTPU3MBbI
[Tapamnenenunen,
. but6mmoreka [IOK
MPSIMOYTOJIBHBIN
47 https://m.edsoo.ru/8a7be68
napajuieJIeIuIe; ] ¥ ero 3
CBOHCTBA S
[Tupamupaa: n-yroapHas
nupamMuja, rpaHu u
OCHOBaHUE TUPAMU/IBL; bub6mmorexa [LIOK
48 OOKOBas U IOJIHAS https://m.edsoo.ru/fblcdOa
MOBEPXHOCTh MTUPAMU/IBI; S
MpaBUJIbHAS U yCEUEHHAS
nupamuza
[IpaBunbpHBIE
MHOTOTPaHHUKHU: TTOHSITHE
but6mmoreka [IOK
MPABUIIEHOTO
49 https://m.eds00.ru/074c886
MHOTOTPaHHHKA;

IIPABWJIbHAS IIPU3Ma U
IIpaBUJIbHAS TUPAMMIA;

5




[IpaBWIbHAs TPEYroabHast
nupamMua v IpaBUIbHBINA
TETpadap; Kyo

IIpencrasnenue o
IIPABUJIBHBIX

but6mmoreka [IOK

50 https://m.edsoo.ru/a0fdd5b
MHOTOTPaHHHUKAX: OKTadIp, ¢
JOACKAdIP U UKOCAIIP.
CummMmeTpus B
IIPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIIEHO TOYKH,
psIMOM, MJIOCKOCTH. bubnunorexa LIOK
51 DJIeMEHTBl CHMMETPHUU B https://m.edsoo.ru/b9e777d
nMpaMuIax, 9
napajuieJienuneaax,
MPABHIILHBIX
MHOTOTpaHHUKAX
Brruuciienue 31eMeHTOB bu6nunorexa LIOK
52 | MHOrOrpaHHUKOB: pEOpa, https://m.edsoo.ru/6¢cdbece
JMarOHaJH, YTIIbI f
[Tnomans 60KOBOM
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSAMOI bubanorexa [HOK
53 MIPU3MBI, TUIOMIA/Ib https://m.edsoo.ru/37d8415
OCHOBaHUH, TEOpPEMA O 1
OOKOBOI TOBEPXHOCTH
MPSMOM MPU3MBI
54 ITnomans 60KOBOM but6mmoreka [IOK




MMOBEPXHOCTH U
[IOBEPXHOCTH IIPABUIIBHOU
MUPAMHU/JIbI, TEOPEMA O
TIoIIaIu OOKOBOM
MMOBEPXHOCTH YCEYEHHOM
MAPaMUJIBI

https://m.edsoo.ru/5603e30
b

but6mmoreka [IOK
KonTponsHas padora mo
55 " " https://m.edsoo.ru/a95f5¢c0
TeMe "MHOrorpaHHUKH 4
but6mmoreka [IOK
56 | Ilonsarue 06 00BEME https://m.edsoo.ru/7ad0020
b
butbmmoreka [IOK
57 O06BEM TUpaMuUIbI https://m.edsoo.ru/235171b
3
" bu6mmoreka LIOK
>8 O6bEM mupami b https://m.edsoo.ru/f47dfefd
bu6mmoreka LIOK
59 | OO6béM mupaMuabI https://m.edso0.ru/79¢1031
2
N bubmuorexa [IOK
60 O6bEM mipami b https://m.edsoo.ru/2faadc3f
bubmmnorexa IHOK
61 O0BEM TPU3MBI https://m.edso0.ru/7985360
8
bub OK
62 | OOBEM MPU3MBI nomroreka [

https://m.edsoo.ru/1e05389




0

but6mmoreka [IOK

63 | OOBEM MpU3MBI https://m.edsoo.ru/482d3f5
1
KonTponbHas pabota no bubnuorexa [JOK
64 | Teme "OOBEMBI https://m.edsoo.ru/28a6573
MHOTOTpaHHHUKOB" c
[ToBTopenue, 06001ICHNE
. but6mmoreka [IOK
CHUCTeMAaTH3aIls 3HAHUH.
65 . https://m.edsoo.ru/098beda
IlocTpoenue ceueHuit B d
MHOTOTPaHHUKE B
[ToBTOpeHme, 0600IIEHNE
cucTeMaTH3aIus 3HAHUI.
Beruncnenue paccTossHUMN:
MEXY IBYMSI TOYKAMHU, OT bromorera [JOK
66 Y ABYM . ’ https://m.edsoo.ru/f7792ba
TOYKH JI0 MIPSMOM, OT TOUKH 9
10 TJIOCKOCTH, MEXKTY -
CKpEIIMBAIOIIUMHUCS
PSIMBIMU
but6mmoreka [IOK
HroroBast KOHTpoOJIbHAS
67 https://m.edsoo.ru/b9146bc
paborta 0
[loBTOpeHnue, 06061EeHNE
CHUCTeMaTU3allys 3HaHUH. bubmuorexa [IOK
68 | BbrunciaeHue yriaoB: MEXKAY https://m.edsoo0.ru/56765e8

CKPELIUBAIOIUMUCS
MPSIMBIMH, MEXIY TIPSIMOU U

b




IJIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YTJI0B MEXAY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KUIACC

No KonnyecrBo yacos DJICKTPOHHBIE
ara H(ppoBbIe
1/ Tema ypoka Beero KontpoabHbie IIpakTH4eckue IZ/I[ISy'leHI/[H :)16[()1:1203aTe.111,m)1e
I padoTsbI padoThbI pecypebi
si?yi?ﬂj::;ﬁjnp’ bubmuorexa [IOK
1 https://m.edsoo.ru/0341bc2
IJI01A/Ib TOBEPXHOCTHU b
cthepsl B
Bzaumnoe
pacronoxxeHnue chepsl u
) IJIOCKOCTH; | bu6nuorexa [IOK
KacaTeJbHas MI0CKOCTh https://m.edsoo.ru/bed12a43
K chepe; Turomaas
cthepsl
N3o0paxxenue chepsl,
3 mapapHa HHOCKO(IC)TEI. 1 bubmorexa OK
https://m.edsoo.ru/bc15f7f2
Cedenus mapa
Humuaapudeckas
MMOBEPXHOCTb,
obOpazyromue bubnmoreka [JOK
4 LUJIUHAPUYECKOU 1 https://m.edsoo.ru/6054b8c
MOBEPXHOCTH, OCh 1
MATUHAPUYECKON
MMOBEPXHOCTH
5 [unuHap: ocCHOBaHUS U 1 bu6nmoreka [IOK




O0KOBas MOBEPXHOCTb,
oOpa3yromas 1 oCh;
10 1b OOKOBOW U
MOJTHOM MOBEPXHOCTHU

https://m.edsoo.ru/188f6216

N3o0paxkeHue
WIMHpA Ha
miockocTh. Pa3zBéprka
nuuHApa. CedeHus
UIHH]IPA
(TITOCKOCTHIO,
napauieIbHON Uiu
MEePIEeHANKYISIPHON OCH
HAJTUHIPA)

bubmuorexa [IOK
https://m.edsoo.ru/016e25eb

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MTOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MMOBEPXHOCTHU

bubmuorexa [IOK
https://m.edso00.1ru/c94ba09b

Konyc: ocHOBaHue 1
BEpIIIMHA, 00pa3yromas
U OCh; IUIOMIAb
OOKOBO U TTOJTHOU
MOBEPXHOCTH

bu6nuorexa [IOK
https://m.edsoo0.ru/897dd3b
2

VY ceu€HHbI KOHYC:
00pa3yrolue u BHICOTA;

bubmuorexa [IOK
https://m.edsoo.ru/1468bab




OCHOBaHUA M O0OKOBAsg
IIOBEPXHOCTH

\O8)

N300paxeHne Konyca
Ha TIOCKOCTH.
Pa3BépTka KOHYCa.
Ceuenus konyca

10 (TUTOCKOCTHIO, bubmuorexa [IOK
NapajuIeIbHON https://m.edsoo.ru/0Obde1be8
OCHOBaHHIO, U
IUIOCKOCTBIO,

MIPOXOJISIICH uepe3
BEPIINHY)
KomOunamus ten
bu6mmorexa [IOK
11 BpalllEHUs U
https://m.edsoo.ru/3cef10e5
MHOTOTPAaHHUKOB
MHoOrorpasHux,
ONMCAaHHBIN OKOJIO
cdhepst; cdepa bu6mmoreka [IOK

12 PBh; pa, https://m.edsoo.ru/0b13615
BIIMCaHHAs B g
MHOTOTPaHHHK WU B -

TEJIO BpAaIllCHUS
ITonsarue 00 00BEME.
13 OCHOBHBIE CBOMCTBA bubmiorexa HOK
. https://m.edsoo.ru/26a03fb7
00BHEMOB Tel
O6béM ITHHApA, bubnmoreka [JOK
14 https://m.edsoo.ru/5513d87

KOHYyca

b




O06BéM mapa u

bu6mmorexa [IOK

15 https://m.edsoo.ru/d189bde
I0maab chepol )
ITono6ubIe Tema B
MIPOCTPAHCTBE.
CoOTHOLIEHUS MEXKIY
16 - bubmuorexa [IOK
ta . https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH,
00BEMaMHU TTOIOOHBIX
Ten
Konrpomnbnas pabora o
17 temaM "Tena bu6mmoreka [IOK
BpaieHus" u "O0beMbl https://m.edsoo.ru/4a33a8ab
ten"
13 BexkTop Ha miockocTH U bubnmoreka [JOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxxeHue u bubnmnoreka [IOK
BBIUUTAHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha bubnunoreka [IOK
YHUCIIO https://m.edsoo.ru/dee379eb
Pasnoxenue BekTopa 1o
71 TPEM HEKOMILUTAHAPHBIM bub6nmorexa [IOK
BekTopaM. IIpaBuio https://m.edsoo.ru/a28fd74e
napajienenuneaa
bu6nuorexa [IOK
Pemenue 3amau,
22 https://m.edsoo.ru/5a82790

CBA3aHHBIX C

0




IIPUMEHEHHUEM TTPABUII
JIEUCTBUM C BEKTOPAMH

Koopannatao-
BEKTOPHBIM METOJ IIPU

bu6mmoreka [IOK

23
peleHnu https://m.edsoo.ru/d3alfe30
reOMETPUUYECKUX 3a1a4
IIpssmoyrosbHas
cucTemMa KOOpAHMHAT B
bubmuorexa [IOK
IIPOCTPAHCTBE.
24 https://m.edsoo.ru/48db705
Koopaunats! BekTopa. 3
[Ipocreiimue 3anayu B B
KOOpAUHATaX
Yron mexny
)5 BeKkTOpamu. CKaysspHOE bub6mmorexa [IOK
MIpOU3BEIECHNUE https://m.edsoo.ru/725effc4
BEKTOPOB
Borunciienue yrios
bubmuorexa [JOK
26 MEXKIy NPSMBIMU U
https://m.edsoo.ru/8efbe78e
IUIOCKOCTSIMU
Konrponbnas pabora o
7 TeMe "BekTopsl u bubmmorexa [IOK
KOOpIMHATEI B https://m.edsoo.ru/77c22fcS
npocTtpaHcTae"
[ToBTOpEHUE, bu6mmoreka [IOK
28 000011IeH1E U https://m.edsoo.ru/1780ba5

CHUCTCEMAaTHU3al A

d




3HaHuil. OCHOBHBIE
¢burypsi, GpaxThl,
TEOpEeMBI Kypca
TUTAHUMETPHUH

29

IloBTOpEHUE,
00001IeHne U
CHCTEMATH3AIIHS
3HaHuil. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpEMBI Kypca
TJIaHUMETPUHU

bu6mmoreka [IOK
https://m.edsoo.ru/078cd18
4

30

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3alIHs
3HaHui. 3amaun
TUTAHUMETPUH U METOIbI
WX pEIIeHuUs

bubmuorexa [IOK
https://m.edsoo.ru/7491efeQ
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IToBTOpEHHUE,
00001IeHNE U
CHCTEMAaTH3alIHs
3HaHui. 3amaun
TJIAHUMETPUHU U METO]IbI
UX PELICHUs

bu6nuoreka LIOK
https://m.edsoo.ru/4dffda97
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IloBTOpEHUE,
00001eHue u
CHCTEeMAaTH3alH
3HaHni. OCHOBHEIE

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad9
1




¢burypsl, GpakTsl,
TEOpPEMBI Kypca

CTEpEOMETPUU

133 Hrorosast KOHTpoOIbHAS ] bub6mmoreka [IOK
paborta https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 0000mIeHNE U i bu6mmoreka [IOK
CcHUCTEMaTHu3aLus https://m.edsoo.ru/f465d10e
3HaAHUU

OBUIEE KOJIMYECTBO 34

YACOB I10 I[TPOTPAMME




IMPOBEPSAEMBIE TPEEGOBAHMUSI K PE3YJIbTATAM OCBOEHUA OCHOBHOI OBPA3OBATEJIBHOM

INPOI'PAMMBbI

10 KJIACC

Koa nposepsiemoro

IIpoBepsieMble MpeAMeTHbBIE Pe3yJbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero

pe3yJbTara 0011ero 06pa3oBaHus
7 I'eomeTpus
7.1 OnepupoBath NOHATHAMU: TOUKA, MPsIMasi, TNIOCKOCTh
7.2 [IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIAEACTBUS U3 HUX MIPU PEIICHUH T€OMETPUUYECKUX 3a/1a4
7.3 OnepupoBaTh NOHATHIMU: APAIIIEIBHOCT U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U INIOCKOCTEH
7.4 KnaccudunupoBaTs B3aMMHOE pacloI0KEHUE MPSMBIX U TNIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBath MOHATUSAMU: ABYT'PAHHBIN YToJl, TPAaHU ABYTPAHHOTO YTiia, peOpo JBYrpaHHOTO YIiia, TMHEWHBIH
yroJ IBYTPaHHOTO YIJIa, TpajycHasi Mepa ABYTPaHHOTrO yria
76 OHCpI/IpOBaTB MOHATHUAMU. MHOTOT'pPAaHHUK, BI)IHYKJ'IBII;’I n HCBBIHYKHBIﬁ MHOI'OTpaHHUK, 3JICMCHTBI
' MHOTOI'PaHHUKA, TPaBUIIbHBIM MHOIOTPAHHUK
77 PacrioznaBaTth OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (MUpaMHJia, MpU3Ma, MPSMOYTOJIbHBIN Mapaieienumne],
Ky0)
73 KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpPAs OCHOBAHUS AJs KiIacCU(UKAIUK (BBITYKJIbIE ¥ HEBBITYKIIbIC
' MHOT'OT'paHHUKHU, IPABUJILHBIC MHOTOT'PAHHUKU, MPAMBIC U HAKJIOHHBIC TIPHU3MBI, napannenem/menm)
7.9 OnepupoBaTh NOHIATHIMH: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOI'PaHHUKOB
7.10 OOBSACHATH MPUHITUIIBI TOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, UCTIOB3YSl METO/ CIISIOB




7.11

CTpOI/ITI) CCUYCHHUA MHOI'OIrpaHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH (BI)IHOCHI)IG) IINIOCKUEC YCPTCIKU U3

PHUCYHKOB ITPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y

7.12

Pemate 3amaun Ha HaXOXKJIEHHWE TEOMETPUUYECKHX BEIWYMH IO O0Opas3laM WM aJllfOPUTMaM, MPUMEHSS
W3BECTHBIC AHATMTUYCCKUE METOJABl NPH PEIICHUH CTAHAAPTHBIX MAaTEMaTUYECKUX 3a]ad Ha BBIYHCIICHHE
pacCTOSHUM MEXIy JABYMS TOYKaMH, OT TOYKH JO TMPSIMOHW, OT TOYKHA JO IIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMHU

7.13

Pemate 3asaun Ha HaXOXKJIEHHE T'€OMETPHUUECKMX BEJIWYMH MO O0paslaM WU ajJropuTMaM, NPUMEHSS
W3BECTHBIC AHAIIMTUYECKUE METOZbl IIPU PELICHUU CTAHAAPTHBIX MATEMaTHYECKUX 3aJay Ha BBIYMCIICHHE
YIIOB MEXKIY CKPELUIUMBAIOIIMMUCA IPAMBIMU, MEXKIAY IPSIMOM MU IIOCKOCTBIO, MEXKIY IUIOCKOCTSIMM,
JIBYTPAaHHBIX YIJIOB

7.14

Bobruncnsate 00bEMBI M IUIOIIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpHU3Ma, MHUpaMuaa) ¢ NPUMEHEHUEM
(dbopMyl, BBIYUCIATH COOTHOUICHHMS MEXAY IUIOMAASMHU  IOBEpPXHOCTEH, 00bEMaMH  MOJOOHBIX

MHOT'OI'paHHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETPHUSL B NMPOCTPAHCTBE, LEHTP, OCh U IIOCKOCTh CUMMETPUH, LIEHTP, OCh U
IUNIOCKOCTh CHMMETPUH (PUTYpBHI

7.16

W3BnekaTh, nmpeoOpa3oBBIBATE U WHTEPIPETUPOBATh MH(YOPMALIUIO O MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTex)axX U PUCYHKaX

7.17

[IpumensTs reoMerpuueckue (GakThl JUIsl pEIICHUsI CTEPEOMETPUUECKHX 3ajay, MPEeANoIaralolux HECKOJIbKO

IaroB peUIeHMsl, €CJIM YCJIOBHS IPUMEHEHUs 3aJJaHbl B IBHOI Qopme

7.18

HpI/IMCHHTB HpOCTCﬁI.HPIC IMpOorpaMMHBIC CpEACTBA MU JJIICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTCMBI IIpHU
peICHUN CTCPCOMCTPHUUCCKUX 3a/]av

7.19

[IpuBoaUTE MpUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U >KU3HM, PACIIO3HABATH MPOSBICHUE
3aKOHOB I'€OMETPHH B HCKYCCTBE

7.20

HpI/IMeHXTI: IMOJTYYCHHBIC 3HAHUA Ha MPAKTHKE. aHAJIM3UPOBATH PCAJIbHBIC CUTYallUW U IPUMCEHATH N3YUCHHBIC




MOHATHS B TIPOIECCE IMOWCKA PEIICHUS MaTeMaTHYeCKH CHOPMYITUPOBAHHOW MPOOIIEMBI, MOICIUPOBATH
peaIbHBIE CUTyalluM Ha S3bIKE TIE€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJEIW C HCIOJIb30BAHUEM
TEOMETPUYECKUX TOHATHA W TEOopeM, ammapara aiareOphl, pemarbh MPaKTUYeCKHe 3aJadd, CBSI3aHHBIE C

HaXOXIACHUCM I'€COMETPUICCKUX BCJININH

11 KIIACC

Kon nposepsiemoro

IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM 00pa30BaTe/bHOM POrPaMMbI

pe3yJjbTara cpeaHero o0uero 00pa3oBaHus
6 I'eomerpus
OnepupoBaTh TOHATUSAMHU: UWIMHIPUYECKAs  MOBEPXHOCTh, OOpa3yomue  IUIMHIPUICCKON
6.1 MOBEPXHOCTH, MHUJIUHJAP, KOHUYECKAs MOBEPXHOCTh, OOpa3yIolIe KOHUYECKOW MOBEPXHOCTU, KOHYC,
chepudeckas IOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (IMIIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJIYYSHHS TEJl BPALLICHUS
6.4 KnaccuduuupoaTs B3aMHOE pacioioskeHue cepbl U INIOCKOCTH
6.5 OrnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA, IIAPOBOM CIIOM,
' OCHOBaHUE I1apOBOI0 CJI05, BBICOTA IAPOBOTO CJIOS, IIAPOBOI CEKTOP
6.6 Bbrancnsate 00bEMBI M TUIOIIAIM TIOBEPXHOCTEH TeN BpAIeHHs, T€OMETPUYECKUX Tel C MPUMEHEHHEM
' (hopmyn
6.7 OnepupoBath MOHATHIMH: MHOTOTPAaHHUK, BIIMCAHHBIM B chepy M OMHCAHHBIN OKOJO cdepsl, cdepa,
BIIMCAHHAS] B MHOTOT'PAHHUK WJIM TEJIO BPAILICHUS
6.8 BbIuuciasTe COOTHOMICHUST MEXAY TUIOMAIIMU MOBEPXHOCTEH U 00bEMaMH TTOTOOHBIX TEI




6.9

N306paxaTh u3yyaemple GUrypsl OT pyKH U ¢ IPUMEHEHUEM IIPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB

BbImonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB NHPOCTBHIX OOBEMHBIX (Uryp: BUI CBEPXY,

6.10
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHus
6.11 W3Bnekatb, UWHTEPHIpETHPOBaTH H  NPeoOpa3oBbBaTh HHPOPMAIIMIO O  MPOCTPAHCTBEHHBIX
' TeOMETPUUECKHX (UTYpax, MPeJACTaBICHHYIO Ha YepTEkKaxX U PUCYHKAX
6.12 [MpumensaTe reomerpuueckue (akTbl IS pEIIeHUs] CTEPEOMETPUUYECKHMX 3ajad, Mpearnoaraloix
' HECKOJIBKO IIaroB PEIICHHsI, €CJIU YCIOBHsI IPUMEHEHHs 3aJIaHbl B IBHOH opme
6.13 OnepupoBaTh OHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINOAHATE ACHCTBUS CIOKEHHS BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHUCIIO,
' 00BSCHAThH, KAKUMHU CBOMCTBAMH OHU 00J1a/1al0T
6.15 [IpumeHsATh IpaBUIIO MapaJUIENICIUIENA IIPU CIOKEHUN BEKTOPOB
OnepupoBaTh MOHATHAMHU: JEKAPTOBHl KOOPAMHATHI B TIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
6.16 PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YroJ MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEIACHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPEI
6.17 Haxonuts cymmy BEKTOpPOB M MPOM3BEACHHE BEKTOpa Ha YMCIO, YTOJ MEXAY BEKTOpaMH, CKAIIPHOE
] MPOM3BENICHNE, PACKIIAABIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3anaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPIHHAT
6.19 Pemate npocreiiiye reoMeTpuyecKue 3aJaun Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a
Pemarpe 3amaun Ha JOKAa3aTENbCTBO MAaTEMAaTHYECKHUX OTHOIIEHUH M HAXOXKJIEHUE TE€OMETPHUYECKHX
6.20 BEJIMUMH N0 0o0pasliaM WM alropuTMaM, MPUMEHSSI U3BECTHBIE METOJbI MPU PELICHUH CTaHIapTHBIX
MaTeMaTHYECKHX 3a7a4
621 [IpuMeHsaTh TpOCTEHIIME MPOTPaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TPHU
' pEIIeHUH CTEPEOMETPHUYECKHX 3a/1a4
602 [lpuBoaMTE, TpUMEpPHI MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOAE W JKU3HHU, pACIIO3HABAThH

IMMPOABJICHUEC 3aKOHOB rCOMCTPHU B NCKYCCTBC




6.23

[IpuMeHATh NOJy4eHHBIE 3HAHMS HA NPAKTHKE: aHAIM3UPOBATh pEajbHbIE CUTYallMM W INPUMEHSTh
U3yYCHHBIC TIOHATHUS B TPOIECCE TMOKMCKA PEIICHHS MaTeMaTHYeCKH CHOPMYITHMPOBAHHOW TpPOOIEMBI,
MOJICJINPOBATh pEaJbHbIE CHUTyallUd Ha S3BIKE TI'€OMETPUHM, HCCIEAOBATh ITOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHITUH M TEeOopeM, ammapara aireOpbl, peuaTb MPaKTHYEeCKHe
331441, CBS3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEITUYHNH




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA

10 KJIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIC TOHATUS CTEpEeOMETpHH. Touka, HpsMas, IJIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00 aKCHMOMaTHYECKOM

IIOCTPOCHUHU CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUHN U CIICACTBHUA U3 HUX

7.2

B3anMHoe pacmnofiockeHHe MPSMBIX B MPOCTPAHCTBE: MEPECEKAIONINECs, MapajlesIbHbIe M CKPEIIUBAIOUIUECS TPsIMBIE.
[TapaniensHOCTh MPSIMBIX W TUIOCKOCTEM B MPOCTPAHCTBE: TMapajuieNibHbIE MPSIMbIE B MPOCTPAHCTBE, MapayljieIbHOCTh
TpéX MpsAMBIX, MApaJlJICJIbHOCTD HpﬂMOfI ¥ TNIOCKOCTH. YTIIBI C COHaIlpaBJICHHBIMU CTOPOHAMH, YIrOoJlI MCKAY IMPAMBIMU B
npoctpaHcTBe. [lapayienbHOCTh IUIOCKOCTEN: TapajulebHbIE IUIOCKOCTH, CBOMCTBA MNapaJUICIbHBIX IUIOCKOCTEH.
[TpocTeiimme mpocTpaHCTBEHHBIC (PUTYPBI HA TUIOCKOCTH: TETPAdp, KyO, mapajuiesienuIe 1, TOCTPOCHNUE CCUCHUN

7.3

[leprieHAUKYISIPHOCTD MPSAMOM M IIOCKOCTH: MEPIEHANKYISPHBIC MPsIMbIe B MPOCTPAHCTBE, MPSIMbIE MapaljiesIbHbIe U
MEPHeHIUKYIApHbIE K TUIOCKOCTH, TMPU3HAK MEPHEHAUKYISIPHOCTH TPSIMOW M IUIOCKOCTH, TeopemMa O TMpsMoi
MEPHEeHIUKYIAPHON TUIOCKOCTH. YTJIBI B HPOCTPAHCTBE: Yrod MEXIy MpsIMOW M IUIOCKOCTBIO, JABYTPAHHBIN YTOI,
JTUHENHBIN yrosl ABYrpaHHOTO yria. [lepneHauKyssp U HaKJIIOHHBIE: PACCTOSTHUE OT TOYKHU J0 MJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 70 TUIOCKOCTH, TpoeKkuus Gurypsl Ha MJI0CKOCTh. [leprneHauKynspHOCTh TIOCKOCTEH: MpH3HAK
MEPIEeHIUKYIIPHOCTHU ABYX IIOCKOCTeH. Teopema o TpéxX nmepneHIuKyIsipax

7.4

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHHUKA, BBIITYKJIBIC W HEBBIITYKJIBIE MHOTOIPAHHUKH, Pa3BEPTKa
MHoOrorpanHuka. [Ipuszma: n-yrosnpHas npusma, FpaHd U OCHOBAaHHUS IPU3MBI, NpsiMasi U HAKJIOHHAsI IPU3MBbl, OOKOBas U
IIOJIHAs. MOBEPXHOCTh Mpu3Mbl. llapamnenenunen, npsMoyronbHbl napajuienaenunes u ero csoictsa. Ilupamupa: n-

yroJjibHad IMnupamMuzia, rpaii U OCHOBAHHUC NHUPaMUIBI, OOKOBast M IIOJIHAS MOBCPXHOCTh INHUPAMHUABI, MpaBUJIbHAA U




yceu€HHasi TupamMuia. OJJEMEHThl MNpU3Mbl M NHpaMuibl. [IpaBHiIbHbIE MHOTOTPAHHUKHU: TOHSATHE MPABUIBLHOTO
MHOTOIpaHHUKa, MpaBWIbHAS MpU3Ma W MpaBWIbHAsA MUPAMUIA, MPAaBWIbHAS TPEYrojbHAas NUpaMHUIa U TPaBUIIbHBIN
teTpa’dap, ky0. [IpencraBneHne O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTad’Ap, AoJAeKa’ap M ukocadapyrue CeueHus
MPU3MBI U THPAMHUIbI

CumMeTpusi B TPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, MPAMOM, IUIOCKOCTH. ODIJIEMEHThl CHUMMETPUHU B

73 MUPAMMIAX, TApAJIICIICITUIENAX, IPABUIBHBIX MHOTOIPAaHHUKAX
Bblunciienue 371€MEHTOB MHOTOIPAaHHMKOB: pEOpa, auaroHanu, yribl. Ilmomans GOKOBOM MOBEPXHOCTH M TOJHOM
76 MOBEPXHOCTU MPSAMON HPU3MBI, IUIOIIAJb OCHOBaHH, TeopeMa O OOKOBOM MOBEPXHOCTH HpAMOMl mpusmbl. [liomans
' OOKOBOI MOBEPXHOCTH M MOBEPXHOCTH NMPABUIIBHOM MUPaMUIbI, TEOpEMa O IUIomanu yceuéHHoi nupamusl. [lonarue
00 00béme. OOBEM MUpPaMUJIbI, TPU3MBI
7.7 [Tono6ubIe Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKIY TUIOUIAISIMU TOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEJ
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
6 I"'eomeTpus
6.1 [MunuHapuyeckasi MOBEPXHOCTh, 00pa3yrolie HWINHIPUYECKON MOBEPXHOCTH, OCh LMWIMHIPUYECKON MOBEPXHOCTH.
' s ap: ocHOBaHMS U GOKOBAsI IOBEPXHOCTh, 00pa3yIONIasi U OCh, IJIOLIA/lb OOKOBOW U MOJIHON NOBEPXHOCTHU
Konunueckass moBepXHOCTb, 00pa3yrolIle KOHUYECKOH MOBEPXHOCTHU, OChb M BEpIIMHA KOHMYECKOW MOBEPXHOCTH.
6.2 Konyc: ocHOBaHue u BepllrHa, 00pa3yromias U 0Ch, IUIOMIAb OOKOBOI U MOJTHON MOBEPXHOCTH. Y CEYEHHBINH KOHYC!
oOpa3syrolye 1 BEICOTa, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh
6.3 Cdepa m map: ueHrp, paauyc, AUaMeTp, IJIOLIalb MOBEPXHOCTH cdepbl. B3zaumuHoe pacnonoxkeHue chepsl U
' IJIOCKOCTH, KacaTesIbHasl IIIOCKOCTh K cepe, miouaab chepsl
6.4 N300pakeHue Tesl BpallleHus Ha MIIOCKOCTH. Pa3BEépTka uinHApa U KOHyca




KomOuHnanuu ten BpameHuss 1 MHOTOIPaHHUKOB. MHOTOIpaHHHK, ONMCAaHHBIN OKOJO cdepsl, chepa, BIHcaHHAs B

6-5 MHOTOTPAaHHUK, WM TEJIO BPaICHUS
6.6 [Tonsitue 06 06BEMe. OcHOBHBIE CBOKCTBA 00BEMOB Teil. Teopema 00 00bEME MIPAMOYTOJILHOTO MapajuIe/IeuIeaa u
’ cnenctBus u3 He€. O0BEM nunuHApa, KoHyca. O0bEM mapa u mwionaab chepsl
6.7 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MKy TUTOIIAISIMH ITOBEPXHOCTEH, 00BEMaMU MMOTO0HBIX TS
6.3 Ceuenust mwmHApa (MapaieJbHO W NEPHEHAUKYISIPHO OCH), CEUYEHUsI KOHyca (IMapasuieiIbHO€ OCHOBAaHUIO U
' IIPOXOJSIEE YEPE3 BEPIINHY), CEUEHMSI IIapa
Bektop Ha miockocT U B mpocTpaHcTBe. ClOkKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
6.9 PasnoxxeHue BekTopa 1o TpéM HeKOMIUTaHapHbIM BekTopaM. [IpaBuiio napamienenunena. Pemenue 3aaa4, CBSI3aHHBIX
C IPUMEHEHUEM MPABUJII ACHCTBHI C BEKTOpAMU
[IpsimoyronbHas cucteMa KoopAuHat B npoctpaHcTBe. KoopaunaTtel Bektopa. [Ipocreiimue 3anaun B KOOpAUHATAX.
6.10 Yron mexay Bekropamu. CKalspHOe MPOU3BEACHUE BEKTOPOB. BhIuncieHne yrioB MexIy MPsIMbIMH U TJIOCKOCTSIMHU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTOJ ITPpU PCIHICHUUN T'COMETPUICCKHUX 3a1a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM MPOI'PAMMBI CPEJJHEI'O OBIIIETO OEPA30OBAHUSA

Kox nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATaM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl CpeIHero o01ero oopa3oBaHus

Bnanenue meronamu J0Ka3aTeNbCTB, AJITOPUTMAaMHU pEIICHUS 3a/4ady; yMEHUe (GOpMYIHUpOBaTh M
ONEpUPOBATh TMOHATUSAMU: ONpEAeNieHHe, aKCHOMa, TeopemMa, CJEJICTBHE, CBOMCTBO, IPHU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKY; IPUMEHATh UX; yMEHHE (POpMyIHUpOBaTH OOpaTHOE U
IPOTUBOMOJIOXKHOE YTBEP)KIACHUE, NPUBOAUTH HPUMEPHI M KOHTPIPUMEPHI, HCHOIB30BATH METO
MaTeMaTU4eCKON MHIYKIMH; IPOBOIUTh JOKa3aTEeIbHbIC PACCYXKICHUS MIPU PEIICHUH 3a7a4, OLICHUBATh
JOTHYECKYI0 TPaBWJIBHOCTh  PACCYKIACHUH; YMEHHE OINEPHPOBATH IMOHATUSMHU: MHOXECTBO,
NOJMHOXECTBO, OMNEpallMi HaJl MHOXKECTBAMH; YMEHHE HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
amnmapat I OMUCAaHUs PEalIbHBIX MPOLECCOB U SABICHHUNA U MPH PEIICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX
y4eOHBIX MPEIMETOB; YMEHUE ONEpUPOBATH MOHATHIMHU: rpad, cBA3HBIA rpad, gepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/1aBaTh U ONHCHIBATh Tpadbl pa3IMyHBIMU CIIOCOOAMU; MCIIOIB30BATh rpadbl MpH
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpalIbHOE YMCIIO, LEI0€ YHCIIO, CTENEeHb C LEIbIM MoKa3aTeleM,
KOpPEHb HaTypajbHOW CTENEHH, CTENEHb C PallMOHAIBHBIM IOKa3aTelieM, CTENEHb C JACHCTBUTEIbHBIM
nokasaresem, JJorapu@m uucia, CHHyC, KOCUHYC M TAHT€HC POU3BOJIBHOIO YHCIIa, OCTATOK 110 MOJYJIIO,
paloHaIbHOE YHCIIO0, HPPaIOHAIbHOE YHCIO, MHOXECTBA HATypalbHbBIX, LENbIX, PAllMOHAIbHBIX,
JNENUCTBUTENbHBIX YHCEI; YMEHHUE HUCIIONIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIIUN OOIIHI IeIUTeNs U
HauMeHbIlee o0Ilee KpaTHOe, alrOpuTM EBKiIMAa Mpu pelleHud 3a/4ay; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMHM CUCTEMaMH CUHCIICHUS; YMEHUE BBIMOJIHATH BBIYUCICHUE 3HAYCHHUH U MpeoOpa3oBaHus
BBIPQXEHHUI CO CTENMeHAMH M Jorapudmamu, npeoOpa3zoBaHUsl APOOHO-PALMOHAIBHBIX BBIPAKEHUM;
YMEHHE  ONEpHpOBaTh  TMOHATUSAMHU:  IOCIENOBATEIBHOCTh,  apU(PMETHUeCKas  Mporpeccus,




reoMeTpuIecKas Iporpeccusi, 0ECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKas MPOTPECCHS; YMEHHE 33/1aBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCJE C IOMOIIBIO PEKYPPEHTHBIX (OPMYI; yMEHHE OIEepUpOBATh
MOHATUSAMM: KOMIUIEKCHOE YHCIJIO, CONPSKEHHBIE KOMIUJIEKCHBIE YHCIa, MOAYJIb W apTyMEHT
KOMIUIEKCHOTO 4Kciia, (popma 3amucy KOMIUIEKCHBIX 4Mcell (FreoMeTpuyeckas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH apU(METUUYECKUE JEWUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
PUBOJUTH MPUMEPHI UCIIOJIb30BAHUSI KOMILUIEKCHBIX YHCEJI; ONEPUpPOBATh MOHATUSAMU: MaTpula 2X2 u

3%3, onpeaenuTesb MaTPUILIbI, FEOMETPUUECKHUI CMBICIT OTIPEIETUTEIIS

Ymenue OIICPHUPOBATL IMOHATHAMHU: PAOUOHAIBHBIC, HPPAIHWOHAJIBHBLIC, ITOKA3aTCJIbHBLIC, CTCIICHHBLIC,
J'IOI‘apI/I(l)MI/ILIeCKI/Ie, TPUT'OHOMETPUYCCKHUEC YPABHCHUSA W  HCPABCHCTBA, HUX CHCTCMbI; YMCHHC
OIICPHUPOBATL MOHATHUAMH: TOXICCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO,
CHUCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTD ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM; YMCHHC PCUIATDH
YpaBHCHHA, HCEPABCHCTBA MW CUCTEMbI C IIOMOIIBKO PA3JIUYHBIX HpI/IéMOB; pemaTtb YpaBHCHNA,
HCPAaBCHCTBA MW CHCTCMBI C IMApaMCTPOM; IPHMCHATH YPAaBHCHUS, HCPABCHCTBA, UX CUCTCMbI IJIA
peHICHUS MATCMATHYCCKUX 3a4aY U 3a/{a4 U3 PA3JIMIHBIX obnacreit HAYKU U peaJ'IBHOI\/'I KHN3HU

YMeHue omnepupoBaTh MOHATUAMHU: (YHKUIMS, YETHOCTh (YHKIHMH, MEPUOAUYHOCTh (PYHKIUH,
OTPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTh (YHKIMH, OKCTpeMyM (yHKIUH, HauOojblIee U
HaVMEHbIIIee 3HaueHWs (YHKIUU Ha MPOMEXYTKe, HeNpepbhiBHAsS (DYHKIMS, acCHMITOTHI Tpaduka
¢yHKIMM, TepBas W BTOpas MPOW3BOAHAS (YHKIMM, TEOMETPHUECKUH U (UIUUECKUH CMBICIH
NPOM3BOJIHOW, TEPBOOOpA3Has, OMPEAENEHHBI HMHTETpall; YMEHHE HAXOAWUTh ACHMIITOTHI Tpaduka
(GyHKIMM; yMEHHE BBIYHCIATH NPOM3BOJIHBIE CYMMBI, IPOU3BEIACHHSA, YACTHOTO W KOMITO3UIIMU
GyHKIMI, HAXOAUTh ypaBHEHHE KacaTeNbHOH K TpaduKy (yHKIHMH; YMEHUE HAXOJUTh MPOU3BOJIHBIC
DIIEMEHTAPHBIX (PYHKIIHI; YMEHHE MCIIOJIb30BaTh POU3BOIHYIO JUUIsI UCCIIEAOBAHUS (YHKIUH, HAXOTUTh
HanOOJIbIINE W HAUMEHBIINE 3HAUCHUs (YHKIUI; CTPOUTH Tpad)MKi MHOTOUIEHOB C HMCIIOJIb30BaHHEM
ammapaTa MaTeMaTHYeCKOro aHalk3a; TNPUMEHATh TNPOM3BOIAHYIO JJIS HAXOXICHHUS HAWIYUIIero
peleHusl B MPUKIAIHBIX, B TOM YHUCIIE COIMATBHO-YKOHOMHYECKAX M (PU3UYECKUX 3a7adax; HaXOAHUTh

wiomaad M o00bEMBI (QUIYy € TOMOUIbIO MHTErpaja; MPUBOAWTH HPUMEPhl MaTEMaTHUYECKOIO




MOJICIIMPOBAHUS C TOMOIIBIO A epeHnanbHbIX YpaBHEHUH

YMmenue onepupoBaTh MOHATHSAMH: TIpaduk QyHKuMM, oOpaTHas (GYHKIMS, KOMIO3ULUSA (YHKIH,
nuHelHas (yHKUOMS, KBaApaTuyHas (YHKIOWS, palMoHaJbHAs (YHKIUSA, CcTerneHHas QyHKIus,
TpUroHOMeTpuueckue (QyHKIUU, OOpaTHble TPUTOHOMETpPUYECKHEe (YHKLIMH, ToKa3zaTelbHas W
norapudmudeckass (QyHKIHH; YMEHHUE CTPOUTh TpauKh W3YyYECHHBIX (YHKIHHA, BBITOTHATH
npeoOpazoBanusi TpadukoB (QyHKOMI, WMCHONB30BaTh TpapuKU JJIsi M3YUYCHHS TIPOLECCOB |
3aBHCHUMOCTEH, NIPU peUIeHUH 3a]ad U3 JPYruxX Y4eOHBIX MPEIMETOB U 3a/lay W3 PealbHOM >KU3HHU;
BbIpaxxaTh (OpMyJaMU 3aBUCUMOCTH MEXy BETUYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIUH
JUIsL pellieHUs ypaBHEHUM, HEpPaBEHCTB W 3a/Jay C M[apaMeTpaMu; H300pakaTh Ha KOOPIWHATHOU
TUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB M UX CHCTEM

YMeHue pemars TEKCTOBbIE 3aJadyM Pa3HbIX THIOB (B TOM 4YMCJE Ha NPOLEHTHI, JOJIM U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 33J]a4d U3 O0JIACTH YIPaBIICHUS JTUYHBIMUA U
ceMeHbIMU (PMHAHCAMU); COCTABIISATH BBIPAXKECHHUS, YPAaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHUIO
3aJla4d, MCCIEOBATh IIOJIyYCHHOE PEIIEHHE U OLECHMBATH NPaBAONOAOOHOCTb PE3YNIBTATOB; YMEHUE
MOJCJIMPOBATh PEAJIBHBIE CUTyallud Ha S3bIKE MaTEMaTUKH; COCTaBIATH BBIPAKCHHs, YpPaBHECHMS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4H, UCCIEA0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM
annapara anreopbl, HHTEPIPETUPOBATH ITOJIYYEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMU: cpeHee apudMeTHdeckoe, MeauaHa, HauOoJIbIIee U HauMEHbIee
3HA4YeHMs, pa3Max, AMCIEPCHs, CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOro Habopa; yMEHHE H3BJIEKaTh,
MHTEPIIPEeTUPOBaTh HMHGPOpPMAIMIO, TMPEACTAaBICHHYI0O B Tabiuuax, Ha JAuarpamMmax, rpadukax,
OTpakaroIlllyl0 CBOMCTBA PEaJIbHBIX IMPOLIECCOB U SIBICHUI; MPEACTaBIATh MHPOPMAIMIO C MOMOIIBIO
TaOJIMI U TUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE JaHHbIE, B TOM YUCIE C MPUMEHEHHEM TpapuuecKiX
METOJIOB U AJIEKTPOHHBIX CPEICTB; I'padUyecKu HCCIe0BaTh COBMECTHbIE HAOMIOACHHUS C MOMOIIbIO
JarpaMM pacCceMBaHUs U JIMHEHHOM perpeccun

YMeHue onepupoBaTh MOHATHIMMU: CIIyYalHBIN ONBIT M CIy4allHOE COOBITHE, BEPOSTHOCTh CIYYaiHOTO




COOBITHS; YMEHHE BBIYHCISATH BEPOSITHOCTH C HCIOJB30BAHWEM TpaUUYeCKUX METOAOB; MPHUMEHSThH
(bOpMYITBI CIIOKEHHS U YMHOKEHHSI BEpOSITHOCTEH, (hopMyiy mosiHON BeposiTHOCTH, (hopmyny bepryrm,
KOMOMHATOpHbIE (aKTbl U (OPMYINbl; OLEHUBAaTh BEPOSITHOCTH pEaJbHBIX COOBITUH; YMEHHUE
ONEepUpPOBaTh MOHATHSIMH: cllydyailHas BEJIWYMHA, PAaCHpEIesIeHue BEpPOATHOCTEH, MaTeMaTH4ecKoe
OKUJIaHWEe, TUCIEPCUsl U CTaHIapTHOE OTKJIOHEHHME CIy4yailHONM BENWYMHBI, PYHKIIMH pacHpe/eeHus U
IUIOTHOCTU PAaBHOMEPHOTI'O, MOKA3aTEeIbHOTO W HOPMAJIbHOTO pacIpellelieHU; YMEHHE HCIOJIb30BaTh
CBOICTBa M3yUYEHHBIX pacIpeeleHU Ui pelieHns 3a/1ad; 3HAKOMCTBO C MOHSTHUAMHU: 3aKOH OOJBIIMX
Yucel, METOJbl BbIOOPOYHBIX HCCIIEAOBAaHHMI; yMEHUE IPUBOJIUTH NPUMEPBl IPOSBIECHUS 3aKOHA
OONBIIMX YHCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHHUAX; YMEHHE ONEPUPOBATH IOHATHAMM:
COYETaHUE, IEPEeCTAHOBKA, 4YHCIO COYETaHWH, YHUCIIO MEepecTaHoBOK; OuHoM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOpHbIE (aKThl M PACCYXKIEHHs [Js pELIeHUs 3aJad; OLIEHUBaThb BEPOATHOCTHU
pealIbHBIX COOBITUH; COCTABIISATh BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH [IOJYyYEHHBIH pe3ysbTar

YMeHue onepupoBaTh MOHATUAMU: TOUKA, MpsAMasi, MIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyd, BEIMUYUHA
yria, TUIOCKMHA yroji, JABYIpaHHbIM Yros, TpEXIpaHHBIA YroJl, CKpEILIMBAIOLIUECS MpsMBbIE,
napajyieIbHOCTh U MEePHEHIUKYIIPHOCTD MPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MPSIMBIMH, YTOJl MEXIY
OpSMOM M TIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSMH, PACCTOSHUE OT TOYKU JO IJIOCKOCTH, PacCTOSTHHE
MEXYy MNPSMBIMHM, PACCTOSHHUE MEXIY IUIOCKOCTSMHM; YMEHHUE MCIOJIb30BaTh IPHU PEIIEHUU 3a]ad
U3y4yeHHbIe (DAKTHI M TEOpPEMBbl IUIAHUMETPUU; YMEHHUE OLCHMBATH Pa3Mepbl 0OOBEKTOB OKPYKAIOIIETO
MHUPA; CTPOUTH MATEMATHYECKUE MOJENH C IIOMOIIBIO M€OMETPUUYECKHUX IOHATUN M BEJIWYMH, PEIaTh
CBsI3aHHBIE C HUMM NTPAKTUYECKHE 3a1a4l

10

YMeHue oneprupoBaTh MOHATUSAMU: IUIOIIAAL (PUryphl, 00bEM (UTYpbl, MHOTOI'PAaHHUK, MPaBUIbHBIN
MHOTOTpaHHHUK, CEYEeHHWE MHOrOrpaHHHKa, KyO, Napajuielenunen, npusma, nupamuga, Qurypa u
MOBEPXHOCTh BpALLEHUS, LMIUHAP, KOHYyC, IIap, cdepa, IUIOmaab cdepbl, IUIOUaab MOBEPXHOCTU
MUPaMUJIbI, TPU3MBI, KOHYCa, IWINHAPA, 00bEM KyOa, MPsAMOYTOIbHOIO NapajuleNenune1a, TupaMubl,
OpU3MBblL, IWIMHApPA, KOHYyca, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHHMS KOHyca U IIWIMHApPA,
napajulesibHble OCH WM OCHOBAHHWIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromasics cdepsl, MWINHAPA,




KOHyCa; YMEHHE CTPOUTh CEUYCHHWE MHOTOTPaHHHMKA, H300pakaTh MHOTOTPAaHHHUKH, (QUTYpB |
IIOBEPXHOCTU BpAIICHUS, MX CEUYEHUSA, B TOM YHUCJIE C IOMOUIbIO AJIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHATh CBOWCTBA T'E€OMETPUYECKHX (Uryp, CaMOCTOSTENbHO (OPMYJIHPOBATh OIpeNeICHUS]
u3ydyaeMbIX (Uryp, BBIIBUTAaTh THUIOTE3bl O CBOMCTBAX M MpPHU3HAKaX TeoMeTpudeckux Guryp,
000CHOBBIBAaTh WJIM OINPOBEpPraTh HMX; YMEHHE IPOBOAUTH KiIaccHUPUKAMO (GUTYp MO Pa3InYHbIM

IMPpU3HAKaM, BBIIIOJIHATH H€06XO)II/IMI)I€ JONOJHHUTCIBHBIC TOCTPOCHUSA

11

YMeHue onepupoBaTh MOHATHAMU: ABWKEHNE B MPOCTPAHCTBE, MAaPaJUICIbHBIA IIEPEHOC, CHMMETPHUS Ha
IUIOCKOCTH M B IIPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHMEe NOAOOMS, MOJOOHBIE (UTYPHI; yMEHHE
pacro3HaBaTh paBHbIE W MOJOOHBIE (UIYpH, B TOM YHCIE€ B HPUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCTIONIb30BAaTh T€OMETPHUUECKIE OTHOLICHUS TIPU PEIICHUH 3aJ1a4; HAXOIUTh T€OMETPHUCCKHIE BETMIUHBI
(UMHA, yroj, IIomaab, 00bEM) NMPH PEIICHUU 3a7ad M3 APYTUX YYEOHBIX MPEIMETOB M M3 peallbHON
KM3HU; YMEHHE BBIYHCIIATH T'€OMETPUUYECKHE BEJIMYMHBI ([UIMHA, YroJ, IUIOHIaab, OOBEM, IUIOMIANb
MOBEPXHOCTH), MCHOJIB3Ysl M3y4CHHBIC (DOPMYNIBI M METOABI, B TOM WYHCJE: IUIOUIAAb ITOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYyCa, IIWIMHAPA, IUIOMEAAL cdepbl; 00bEM Kyba, MNpPSIMOYTOJIBHOTO
napajiesienunesia, MUpaMHIbl, TPHU3MBL, IWIMHAPA, KOHYyca, Iapa;, yMEHHE HAaXOIUTh OTHOILICHHUE
00BEMOB OAOOHBIX (HUTYD

12

YMeHue onepupoBaTh MOHSATUSMH: MPSMOYTOJIbHAS CHUCTEMa KOOPIUHAT, BEKTOP, KOOPJAWHATHI TOYKH,
KOOpJMHATBl BEKTOPa, CyMMa BEKTOPOB, NPOU3BEJCHUE BEKTOpAa HA YHUCIO, Pa3jokKeHHE BEKTOpa IO
0a3ucy, CKalsipHOE TPOMU3BEACHHME, BEKTOPHOE IIPOU3BEACHHME, Yrojl MEXAY BEKTOpaMH; yMEHHE
UCIIOJI30BaTh BEKTOPHBIA M KOOPJAMHATHBIA METOJl JJI PEIICHUS TEOMETPUYECKUX 3aJad M 3ajay

JPYTruX y4eOHBIX MPEJIMETOB

13

YMmenne BeIOMpATh MOAXOASIINNA METOJ AJI PEIICHUs 3a/1ayl; TOHUMaHWe 3HAYUMOCTH MaTEMaTHKU B
U3YYEHUU TPUPOAHBIX U OOIIECTBEHHBIX MPOIIECCOB M SIBJICHUI; YMEHHE pPaclo3HaBaTh MPOSIBICHUE
3aKOHOB MAaTEMaTHUKH B HCKYCCTBE, yMEHHE MPHUBOJIUTH MNPHUMEPhl MAaTEMaTUYECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM MaTEMAaTHYECKOU HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna v BIYMCIECHUS
1.1 HatypanbHsle u nensie yncna. [IpusHaku qenMmMoCTH LEIIbIX YUCEN
1.2 PanrionanbHble yncina. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, IPOLEHTHI, 0ECKOHEYHbIE IEPUOIUYECKUE IPOOH
1.3 ApudmeTrnueckuii KOpeHb HaTypaJabHOH cTreneHu. JlelcTBus ¢ apudMeTHueCKUMHI KOPHIMHU HaTypaJIbHOM CTETIEHU
1.4 Crenens c 1esbiM okaszaTesneM. CTeneHb ¢ palluOHAIbHBIM MoKa3areneM. CBOMCTBA CTENEHU
1.5 CuHyC, KOCHUHYC U TAHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTAaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm uucna. /lecaTnynble U HATypaJbHbIE JOTapHUPMbI
17 JeiicTBuTenpHble uncna. ApupMETHYECKHe ONepanuu C JEHCTBUTENBbHBIMU 4YuciIaMu. [IpuOnmkEHHBIC BBIYMCICHHA,
' IIpaBUJIa OKPYTJIEHUS], IPUKUJIKA U OLIEHKA PE3yJbTaTa BHIYMCICHUN
1.8 [IpeoOpazoBaHme BhIpaKEHU
1.9 KommiekcHble uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 lenbie u IpOOHO-paLIMOHAIbHBIE YPABHEHUS
2.2 UppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
24 [Toka3aTenbHble U JOrapuPMUUECKHE YpaBHEHUS
2.5 Llensie 1 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppaunoHaiibHbIE HEPABEHCTBA
2.7 [TokasarenpHbIE 1 JIorapu(PMUIECKIE HEPABEHCTBA




2.8

Tpuronomerpuyeckre HepaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPABHEHUIN U HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11 Matpuiia cucTemMbl JMHEWHBIX ypaBHeHUI. OnpeaesnTenb MaTpHUIbl
3 DyHKINU U TpaduKu

31 Oyukuus, cnocoOsl 3aganus pynkuuu. ['padux pynknun. Bzaumuo obpatasie GyHKIuN. YETHBIE U HEYETHBIE (DYHKIIHH.
' Ilepuognueckue GyHKIUU

Obnactp ompeneneHUs M MHOXECTBO 3HadeHMH QyHknuu. Hynum ¢yskoun. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
3.2 [IpomexxyTki MOHOTOHHOCTH (YHKIHMU. MakCUMyMBl 1 MUHHUMYMBI (yHKIMU. Hambonblee ¥ HauMeHbIIee 3HAUYCHUE
(GYHKIMU Ha TPOMEIKYTKE

13 CrenenHast pyHKIMS C HaTypaJbHBIM U IICJIBIM IMOKa3aTeiaeM. E€ cBoiicTtBa u rpaduk. CBolicTBa M rpaduK KOpHS n-ou
' CTENEeHH

3.4 Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA U rpaduku

3.5 ITokasarenbHas u norapudmMudeckas QyHKINHU, UX CBOICTBA U rpaduku

3.6 Touku pa3psiBa. AcUMNTOTHI rpadukoB GyHKIMNA. CBOMCTBA GYyHKIINN, HEMTPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS ITOCIIEI0BATEIbHOCTEN

3.8 Apudmernueckast 1 reoMeTpudeckas nporpeccun. Gopmyrna CI0XKHBIX MPOLIEHTOB
4 Hagayia MmaTremaTH4ecKoro aHaiamnsa

4.1 ITpousBognas Gynkiun. IIpon3BoaHbIe 3/1eMEHTAPHBIX QYHKINH

49 [IpuMeHeHne MPOU3BOAHOMN K UCCIEAOBAaHHUIO ()YHKIMKA Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHne HauboibIero u
' HAMMEHBIIETO 3HAYCHUS! PYHKIIMH HA OTPE3KE

4.3 Ilepoob6paznas. MHTerpan

MHoOKeCcTBa | JIOTHKa




5.1

MHOXeCTBO, ornepaluy HaJ MHOKecTBamu. J(uarpammel Diinepa — Benna

5.2 Jloruxka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucartenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BPALLICHUS
7.5 Koopannatsl u BEKTOPBI
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