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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsI M HENPEPHIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIILHOTO pa3BUTHUS
JUIHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTHUECKONM 3HAYMMOCTBIO METAlpEeIMETHBIX |
OPEIMETHBIX PE3yJIbTaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBIX AUCIHUIUIMH. Pa3BuTne y 00yyaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJIE€ATBHOIO, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM [MO3HAHUH U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3Yy4YEHHUSA Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJayd, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTSAX AESITeNbHOCTH uYenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS UM aKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu 00bEMHSIET pa3Hble BUABI yU€OHOM U TPYAOBOM E€ATEIbHOCTH, SIBISETCS
OTHUM H3 TpOo(EeCcCCHOHATBbHO BAXHBIX KAuecTB, IOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEILHOCTH 10 MHOTUM HAIPABJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHUs  00pa3oBaHMsl IO
CHELHUATBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE TNIpeIHa3HA4Y€HA i
oOyJarolmxcs CpeHeN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMBbIE JUIsl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
npo(hecCuOHATBHOM NesATENbHOCTH.

JlocTHkeHHe LeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMM 3ajadyaMd  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opmMupoBaHHE NpPeACTABICHUS O MHOTOTPAHHUKAX U TeJIaX BPALLEHUS KaK
0 BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

e (opMupOBaHME YMEHMsI pacloO3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
POCTPAHCTBEHHBIX (PUTyp;

e (opMHupOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUICHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMHpOBaHWE YMEHHUSI  MPOBOJUTH  HECJOXKHBIE JIOKAa3aTEelIbHbIC
pacCcykJIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3ajJady U 3a4ad C
IPAKTUUECKUM COJIEPKAHUEM;



e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronnxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUIM, KPUTHYHOCTH
MBIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABATh MPOSBICHUSI TEOMETPUUECKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
Opyrux  y4eOHbIX  MPEAMETOB,  TMPOSBICHHUS  3aBHCUMOCTEH  H
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pEHIeHUus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIFOUEHHE B KypC
CTEpPEOMETPHUH B HAYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHBHOTO
NO3HAHMs, U ONpeNeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuTHE NPOCTPAHCTBEHHBIX ITPEICTABICHUMN Y
y4almxcs B Kypce CTepeOMETPUN ITPOBOJUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHUE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONEepUpPOBaHUE 00pPa30M — B YCIOBHIX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKaHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUU
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YpOBHE CpPEeIHEro 0011ero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpammbl, pacnpeleléHHbBIM 10 ToAaM oOO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MNPEICTaBICHUNA OOYydYaroluXCsl, paCIIUpss U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha m3ydenue reoMeTpun OTBOAMTCS 2 Yaca B Heneno B 10 kiracce u 2 4ac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 136 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM;, Yrod MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apaielbHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M TIOCKOCTH: MEPIEHIUKYJIIPHBIE MPSMbIC B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOoM
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX IlockocTed. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsS MPHU3MBI; OOKOBasl U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
ycedéHHasi MnupamMuaa. OJIEMEHTbl Tpu3Mbl W Tnupamunbl. [IpaBusibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuyeckas MOBEPXHOCT, oOpasyroiue TUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHocTU. KoHyC: ocHOBaHue U BepIinHa, oOpasyromas
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM LMIMHAIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus IMHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JEUCTBUU € Bekropamu. [IpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreifmiue 3agaun B
KOOpAMHATaX. YToJl MekIy BekTopamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOHIECTBA, MPEACTABICHHEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JIPYrUX HAayKaX, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKH U JEATEIIBHOCTBIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IIMBWIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOTrO MpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIOJb30BAHWEM 3aKOHOB JIOTMKHU, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BONPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT IO3HAHMS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsl pEUICHUs 3a/1auu;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpapruecK;

e OLEHUBATH HaAEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYaTIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIHMPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIecca v pe3ysibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, PABUIJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, NTapaJIeIeIUIEbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IIOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHI M TEOpPEM, anmapara aareOpsr;, permaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; cepa, BliMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IMPOM3BEICHUE, pPACKIa[bIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreime reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MATEMaTUYECKUX 3a1a4.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHble (HU(pPOBbHIE)
KoHnTpoJbHbIe
n/m NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh IPSMBIX M INIOCKOCTEH
3 HepneH):(mfynﬂpHOCTL HOPSMBIX U 12 1
IUIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHoOTOrpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6




11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIE (HU(PPOBBIE)
Ne i/m KoHnTpoJbHbie
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
Tena BpareHus 20 1
OO0BEMBI TET 15
BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 8
4 [ToBTOpEHHE, O606IL[6HI:I€, o5 1
cucTeMaTu3aIus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, TpocTpancTBo. [IpaBuia
n300pakeHNs Ha pUCYHKAX: H300paKeHUs
HJ’IOCKOCTCﬁ, napajiCJIbHBIX IMPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

IlonsTus: NepeceKarommecs 1mI10CKOCTu,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

Hauanpubie cBeienns o kyoe u nupamuse,
uX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanpHbIe cBeneHus 0 KyOe U mupamMusie,
WX pa3BEPTKU U Mojienu. CedeHus
MHOTOTPAaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM MMOCTPOCHUU
CTEPCOMETPUHN: aKCUOMBI CTCPECOMECTPUU U
CJIICACTBHSA U3 HUX




[onsaTne 06 akCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX
[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3aumMHoe pacronioxkeHue npsMbIx B

11 IIPOCTPAHCTBE: MepeceKaromuecs,
NapajuleIbHbIE U CKPEIMBAIOLINECS TIPIMbIE
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX
TPSIMBIX
[TapamienbHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpascTse: [lapamienbHOCTh IpsAMoO 1
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

17 [TapayieabHOCTB TNIOCKOCTEN:
napaelbHble IOCKOCTH

18 CBolicTBa napajuleIbHbIX IIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHbIE (PUTYpHI HA
IUIOCKOCTH: TETPAdp, KyO, mapaiesienumne

20 [Toctpoenue cedeHunit




21

IToctpoenue ceuenuit

KonTponbHas padora o Teme "IIpsimbie u

22 IJIOCKOCTH B IpocTpaHcTBe. [lapannensHocTh
IPSIMBIX U IJIOCKOCTEHN"

23 [IepieHIUKYIAPHOCTD MPSAMOU U INIOCKOCTH:
NEPIEHIUKYJIIPHBIC IPSIMBIE B IPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

28 Teopema 0 psIMO¥ NTEPIIEHANKYIISIPHON
IJIOCKOCTH

29 Teopema o psIMOM EPIIEHANKYISIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[lepneniuKynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

MPSAMOM J10 TIIIOCKOCTH




[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUVIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH

35 VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOMN
U TUIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia

37 JIByrpaHHBIN yroJI, TMHEHHBIN Yroi
JBYTPaHHOIO yrjia

38 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN

39 [TepnieHIUKYJIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

40 [TeprnieHIUKYIAPHOCTD MIIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN

41 Teopema o TpEX nepHeHaNKYIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX mepreHANKYIIApax
KonTponbHnas pabora no remam

44 "IlepneHIUKYIAPHOCTD NMPSAMBIX U
miockocTe" u "YTibl MEXy NPSIMBIMUA U
IUIOCKOCTSAMU"

45 [lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE

OJIECMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U




HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTKa
MHOTI'OI'paHHHUKA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, IpsMOYTrOJIbHbBIN
napajJiesIeuIe]] 1 ero CBOMCTBa

48

IIupamupa: N-yroapHas NUpaMuia, rpaHu U
OCHOBaHME IMPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHASL U
yCeu€HHas nupaMuia

49

[IpaBuIBHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUIILHOIO MHOTOTPAaHHUKA; ITPAaBUIIbHAS
npu3Ma U IpaBUiIbHAS IUPAMUJIA;
MpaBUJIbHAaA TPCYroJIbHasd MupaMuaa u
IPaBWIbHBIN TeTpasip; KyO

50

[IpencraBieHne 0 MPaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJACKAIP U
UKOCadIP.

51

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napajejicnmIic1ax, rmpaBUJIbHbIX
MHOTI'OI'paHHUKaxX

52

Briuucnenue 31eMEHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl




[Tnomans OOKOBOM MOBEPXHOCTH U TOJTHOM
HOBEPXHOCTH MPSIMOM MTPU3MBI, TUIOIIA/Ib

53 N N 1
OCHOBaHMIA, TeopeMa 0 OOKOBOM
HOBEPXHOCTH MPSIMOI IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 HOBEPXHOCTH MPAaBUIBHON TUPaMUIbI, 1
Teopema o IO OOKOBOW MOBEPXHOCTH
yCEUEHHON MUPaMHIbI
55 KonTtponsHast pabora o Teme 1
"MHororpaHHuku"
56 [Tonsarue 06 06BEMeE 1
57 O0BEM TUpamMu bl 1
58 O0BEM upamMu b1 1
59 O0BEM TUpaMu Bl 1
60 O0BEM upamMu b1 1
61 O06BEM npu3MBbI 1
62 O0BEM TTPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonrtponbHas padora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
65 sHanuid. [TocTtpoeHne ceueHunii B 1
MHOTOI'paHHHKE
[ToBTOpenme, 0600IIEHNE CUCTEMATH3 AT
66 3HaHWI. Berauciienne paccTossHAN: MEXITY 1

JIByMsI TOUKaMH, OT TOYKH JI0 TPSIMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas KoHTpoJbHAS paboTa

[ToBTOpeHue, 06001IeHNE cCTeMaTU3alUs
3HaHUW. BeIuKcClieHUE yIiIoB: MEXIY

68 CKPEIIHUBAIOIIUMUCS MPSIMBIMU, MEKITY
NPsIMOM M MJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXIY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOIA/b TOBEPXHOCTH CEphI

Bsaumnoe pacrnonoxenue chepsl 1
IJIOCKOCTH; KacaTellbHas MIOCKOCTh K

cdepe; momans cheps

Bsaumnoe pacnonoxenue chepsl U
TJIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomanb chepsl

B3aumnoe pacrnonoxenue chepsl 1
IJIOCKOCTH; KacaTeJIbHas INIOCKOCTh K

cdepe; momaaks chepsl

NzoOpaxkenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

N306pakenue cgepsl, I1apa Ha MIOCKOCTH.
Ceuenus mapa

[{umHapudeckas MOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHMHIPUICCKOMN
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh; IJIONIAIb
OOKOBOM U MMOJIHOW MOBEPXHOCTH




N300paxkeHne MUINHAPA HA IIOCKOCTH.
Pa3Béprka unnunapa. CeueHus MUIMHIPA
(TITOCKOCTHI0, MapaljIeNIbHOM UiTu
MEPIEeHIUKYIAPHON OCH LIMIUHAPA)

10.

Konnueckasi moBepxXHOCTh, 00pa3yromme
KOHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOW MOBEPXHOCTHU

11.

Konyc: ocHOBaHue u BeplInHAa,
o0pa3yromias 1 0Cb; IUIONIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

12.

VY ceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTA;
OCHOBaHHUs U OOKOBast IMOBCPXHOCTH

13.

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MII0CKOCTHI0, apajIeIbHOM OCHOBaHMIO, U
IJIOCKOCTBIO0, IPOXOASILEH Yepe3 BEPILINHY)

14.

KOM6I/IHaHI/I${ TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

15.

MHororpaHH1K, OUCaHHBIN OKOJIO chephl;
cdepa, BiMCcaHHAS B MHOTOI'PAaHHHK WJIH B
Teno BpameHus. O6001eHe MaTepuana

16.

MHororpaHHHK, ONUCaHHBIN OKOJIO chephl;
cdepa, BIIMCaHHAs B MHOTOTPAHHUK UJIU B
Teno BpameHus. O0001menne Mareprana

17.

MHororpaHH1K, OIMCAaHHBIN 0KOJIO chephl;
cdepa, BIMcaHHAs B MHOTOI'PaHHUK WJIH B
Teno BpameHus. O6001eHe MaTepuana




MHororpaHHuK, OIIMCAHHBIN 0KOJIO chepsl;
cdepa, BIMCaHHAs B MHOI'OI'PaHHUK WJIH B

1o Teno BpameHnus. O0001eHne Marepurana
MHororpaHHHK, OTIMCAaHHBIN OKOJIO chephl;
19 | cbepa, BrncaHHas B MHOrOIPaHHNK HIIH B
Teno BpameHus. O600menne MaTepuana
20 KonTponpHas padora mo teme: « Tena
' BPAILCHUN»
51, [Tonsitue 06 06bEMe. OCHOBHBIE CBOWCTBA
00BEMOB TeT
22. O0bEM UIMHIIpa, KOHYCa
23. OO0BéM Trapa u miomaab cepsl
" KomOnHupoBaHHbIC 33/1a41 HAa WIAHAP U
map
’5 KoMOuHMpoBaHHBIE 33/]a4M HA IWIHHIP U
ap
26, KoMOuHMpOBaHHBIC 33/1a4H HA IWIHHIP U
map
KoMOuHMpOBaHHBIC 33/1a4H HA IWIHHIP U
27. wmap
KoMOuHMpOBaHHBIC 331a4X Ha IWIHHIP U
28. wap
KoMOuHMpoBaHHBIE 33/1a41 HA IWIHHIP U
29.

map




[TogoOHEbIe Tena B MPOCTPAHCTBE.

30. COOTHOILICHUS MEXY TUIOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEJ
[TogoOHEbIe Tena B MPOCTPAHCTBE.

31. CooTHoIIEHNSs MEXy IIOIAASIMU
MMOBEPXHOCTEH, 00bEMaMH TIOIOOHBIX TEIT

[TogoOHEbIe Tena B MPOCTPAHCTBE.

3o | COOTHOMICHHS MEXXIY IUIOIIA/SIMH
MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI
[Tono6HbIe Tena B MPOCTPAHCTBE.

33, | COOTHOLICHMS MEXKLY ILIOMIASIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

[TogoOHEbIe TENa B MPOCTPAHCTBE.

34. CooTHoIIEHN MEX 1y IUIOIAIMU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

35, KonrtponsHas padora no teme "Tena
Bpaienus" u "O6beMbl Ten"

36. BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

37. Crno’xeHue 1 BBIYMTAHNE BEKTOPOB

38. YMHOXEHUE BEKTOpa Ha YHUCIIO
Paznoxenune Bektopa 1o Tpém

39. HEKOMILUIaHApHBIM BekTopam. [IpaBuio
napajulesenunea
Pemenne 3agay, CBsI3aHHBIX C

40. IIPUMEHEHHUEM TNIPABUII JEHCTBUN C

BEKTOPaMH




Beluncrnenue yrioB Mexay IpsIMbIMU U

41.
IJIOCKOCTSIMU
4. Boruucnenue yrioB Mexay OpsiMbIMH U
IIJIOCKOCTSIMU
43, KontponbHas padota no TemMaMm "BekTophl B
npcrpancTse”
aa. Pemenue 3a1a4y Ha nupamMuay U yCEUEHHYIO
UpamMuIy
45, Pemrenue 3amau Ha nupamMuay U yCEUCHHYIO
UpaMuIy
Pemenue 3a1a4y Ha nupamMuay U yCEUEHHYIO
46. UpaMuIy
Pemrenue 3amau Ha nupamMuy U yCEUCHHYIO
47. UpaMuIy
48, [ToBropenue. Pemenne 3agau Ha
MJIAHUMETPUYECKUE 3a]1a41
[ToBrOopenue. Pemenne 3anad Ha
49. | nmmaHuMerpHueckue 3a1aun
[ToBropenue. Pemenne 3agau Ha
S0. MJIAHUMETPUYECKUE 3a]1a4l
[ToBTOpenue. Pemenne 3a1ay Ha
51 | mnamumerpuyeckue 3amaun
[ToBTOpenue. Pemenne 3a1ay Ha
52.

ITaHUMETPHUYICCKUC 3alavun




IToBropenue. Pemenne 3anad Ha

53. IJIAHUMETPUIECKUE 3a]1a4l
54 [ToBTOpenue. Pemenne 3a1a4 Ha MJI0IAAN
’ MHOT'OTPAaHHUKOB U TEJ BpAIIEHUS
[ToBTOpenue. Pemenne 3a1a4 Ha MJI0MIaAN
55. MHOT'OTPAaHHUKOB U TEJ BpAIIEHUS
[ToBTOpenwue. Pemenne 3aaa4 Ha MI0IIA A
56. MHOT'OTPAaHHUKOB U TEJ BPaIlEHUS
[ToBropenue. Pemenne 3a1a4 Ha 1101111
7. MHOT'OTPAaHHUKOB U TEJ BpaIlEHUS
[ToBTOpenwue. Pemenne 3aaa4 Ha MI0IIA TN
58. MHOT'OTPAaHHUKOB U TEJ BpAIICHUS
59 [ToBTOpenue. Pemienne 3a1a4 Ha 00BEMBI
' MHOTOTPAaHHUKOB Y TEJ BPaIEHUS
[ToBTOpenue. Pemienue 3a1a4 Ha 00BEMBI
60. MHOT'OTPAaHHUKOB U TEJ BPaILLEHUs
[ToBTopenue. Pemenne 3aga4 Ha 00 bEMbI
61. MHOTOTPAaHHUKOB U TEJ BPaIIEHUS
62. WroroBas koHTpoJsibHasE paboTa
63 [ToBropenue. Pemenne 3agau Ha
' KOMOUHauu Guryp
[ToBropenue. Pemenne 3agau Ha
64.

KoMOuHamu puryp




IToBropenue. Pemenne 3anad Ha

65. KOMOUHAIMH GUTyp 1
[ToBTOpenue. Pemenue 3a1ay Ha

66. KOMOUHAIMH GUryp 1
IToBrOopenue. Pemenue 3ana4d Ha

67. KoMOuHamu Guryp 1
IToBTOpenue. Pemenne 3anau Ha

68. KoMOuHanuu uryp 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KUIACC
Koxn .
IIpoBepsiemble nNpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero o0pazoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIAEACTBUSI U3 HUX MPU PELICHUH
' reOMEeTPUUECKUX 3aa4
23 OnepupoBaTh NOHATHSAMM: NAPAJUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEMN
. KnaccugumupoBars B3anMHOE PacIioyioKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHITUSMMU: JBYTPAHHBIHN yroJl, rpaHy ABYIPaHHOIO yrJa,
7.5 peOpo BYrpaHHOTO yrja, JMHEHHBIH Yros JBYIpaHHOIO YIIa,
rpaaycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIH
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKA, IIpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/Ibl MHOTOIPAaHHUKOB (IMpamuaa, npu3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 KJacCUpUKauuu  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPaHHMKH,
' [IPaBWIBHBIE MHOTOTPAHHMKH, TIPSMbIE M HAKJIOHHBIE IPU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTb  MOHITHUIMHU: CeKymlas  IUIOCKOCTb,  CEYEHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICA0B




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX M W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
peliCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHUCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMs TOUYKaMH, OT TOUKHU I0 HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUC ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUICCKUX BECIIMYHH 110 06pa3uaM
WX aJITOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
peHICHUN CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a7a4d Ha BbIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOIIHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpusma, mnupamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOILEHUS MEX 1y IUIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU 1OO0OHBIX
MHOT'OIPAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HHCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MpPEJICTABICHHYIO Ha

YepTEeKax U pUCYHKaAX

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcamnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM YCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBAa H SJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbI IpPU PEHICHUU CTCPCOMECTPUUCCKHUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUPOJAC U

KU3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHATH TOMYYEHHBIE 3HAHMS Ha TMpaKTHKe: aHAJTU3UPOBATh
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MIOMCKA pelIeHUs] MaTeMaTu4ecku C(OpMyIUpPOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PeabHbIE CUTYAllMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMETPUUCCKHUX MOHITUMN U




TCOpPCM, arriapara aJIF€6pr, peiaTh NPakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BECIINYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TOHSITUSIMU [WIHHpAYECKast MOBEPXHOCTb,
6.1 o0pasyronye NWIMHAPUIECKON MOBEPXHOCTH, HWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00Opa3ylolMe KOHUYECKOW TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OnepupoBarh TMOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX Tell C MPpUMEHEHHEM (popmyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy Hu
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbluncnsTh COOTHOIIEHHMST MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMU ITOTO0OHBIX TENT
69 N306paxaTs n3ydaembie GUTYpHI OT PyKU U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMS Tell
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax, MPEJCTABICHHYIO Ha

YepTekKax U pUCYHKAX




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOJIaraloiMX HECKOJBKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHSA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKMMH CBOMCTBaMH OHM

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATHEI B ITIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MCEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE  METOJAbl IIPU  PELIEHUHM  CTaHIApPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONIy4EHHBIE 3HAHMWS Ha MPAKTHKE: aHAIM3UPOBATh
peanbHBIE CUTYyallMM W NPUMEHATh W3YyYEHHBIC IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh PEAJIbHBIE CUTYAL[UU Ha S3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEOpeM, amnmnapara ajareopsl, perarb NpaKTHYECKUE 3a/1a4H, CBI3aHHBIE

C HAXOXXACHUEM I'€OMCTPUICCKUX BCJIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmosnoxkeHue TpSIMBIX B MPOCTPAHCTBE:  IEpeceKaroiuecs,
NapajuleJbHblE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsSIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miiockocted. [Ipocreiime mnpocTpaHCTBEHHBIE (GUTYpBI Ha

IUIOCKOCTHU: TETPa’Ip, Ky0, nmapajuieenure], HOCTPOSHHE CEYCHU

7.3

[lepneHMKyYIAPHOCTE HPSAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IapalUIelIbHbIE U IEPIEHAUKYISPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOM
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJI MEXKIY NPSAMOU M
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojd JBYI'PaHHOIO  yrIuja.
IlepnieHAUKYIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE
OT NPAMOH J10 TUIOCKOCTH, MPOEKIUS (PUTypBI HA IIOCKOCTh. [lepneHIuKynsipHOCTb
IIJIOCKOCTEM: NMPU3HAK MEPIEHIUKYIIPHOCTH IBYX IIIIOCKOCTEH. Teopema 0 TpEx

MEPIEHIUKYISIPAX

7.4

IIoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: nN-yrosnbHas nupamMuna, TpaHd U
OCHOBaHUE MUpaMuUIbl, 00KOBas U MOJHAs TOBEPXHOCTh MUPAaMU/Ibl, IPAaBUIIbHAS U

yceqéHHaﬂ nupamMujia. OJIEMEHTHI npu3Mbl MW  [MAPAMUIBI. Hp ABUJIBHBIC




7.5

7.6

1.7

MHOTI'OTDAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPAaMUJa, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA W IIPABHIIBHBIN
TeTpasap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadJp,

AO0ACKa’ Ap U UKOCASAPYruc Ceuenus IIPpU3MBbI U ITMPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjcnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yriael. [lmomanas
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBaHMH, TeopeMa 0 O0KOBOM MOBEPXHOCTH MPsAMOii Tpu3Mbl. [Lmomians 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPABWJIBHOM NUPaMUIbl, TEOpPEMa O ILIOLIAAU

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MHUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEI

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[unmuaapudeckass TOBEPXHOCTh, OOPa3yIOMIME MWJIMHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KOoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: HeHTp, painyc, IMaMeTp, IUI0IIalb TOBEPXHOCTH chephl. B3anmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIOoMalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIIMHAPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OI'PpaHHUK, WJIA TCJIO BPpAlICHUA

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u ciaeactsus u3 He€. OOBbEM IWIMHIpA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuple Tema B mpoctpaHcTBe. COOTHONIICHHS MEXKAY — IUIOMIASIMU

o1 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEpPE3 BEPILIUHY), CEUEHUS 11apa
BekTop Ha muockoctu M B mpocTpaHcTBe. CII0OKEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssmMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAWHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOJ IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE © TMPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOIUTH JI0KA3aTeIbHBIC PACCYKICHHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXICHHI; yMEHHE OIEPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar Il ONHCAHUS  PealbHBIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCHICHUHA 3aJia4, B TOM YUCJIC U3 APYIrUux
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HA IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHnue onepupoBaTh NOHATUAMU: HATYPAIbHOE YHCIIO, LENOE YUCIIO,
CTEIEHb C LEJIBIM II0Ka3aTelleM, KOPEHb HATypalbHOM CTENEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJILHOIO YHCJIA, OCTATOK 10 MOAYIIO, PAlMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, aIrOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMM TNO3UMUUOHHBIMM CHCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTEeNEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHusl IPOOHO-PAIIMOHATIBLHBIX




BBIpQ)KEHUH; YMEHHE ONEpUpPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas  IPOTPeccHs,  TEOMETpHYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMIUIEKCHOTO 4Hcia, popMa 3alHCH KOMIUIEKCHBIX YHCET
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  NPUMEPHl  HUCIIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBbl, yMEHHUE OIEPUPOBATH
MOHATHUSIMH: TOXJIECTBO, TOKJECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpAaBHECHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHUCTEMBI C I[IAPAMETPOM; INPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUONYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIMH, HauOOoJIblllee U HAaUMEHbIIIEE 3HAUCHUSI
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIMS, aCHUMIITOTHI
rpaduka ¢QyHKOUM, TepBas W BTOpas MpPOU3BOAHAas (YHKIUH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
onpeAeNEéHHbI MHTErpajl; YMEHUE HaxOJIuUTh acCUMMTOTHI Ipadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCHOJIb30BaTh MPOU3BOJHYIO JUISI UCCIIEIOBAHUS
(GbyHKIMN, HAXOIUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIHI;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUUCCKOT O aHAJIN3a; IPUMCHSATDH MIPOU3BOAHYIO JJISI HAXOXKIACHUS




HaWJIy4dlllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢bury ¢ moMoImp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs (HYHKIMN, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMSA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMHU, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKU U3yYCHHBIX (DYHKIIHMA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOpPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHHe onepupoBaTh MOHATUSAMH: CpelHee apudMeTHUecKoe,
MearaHa, HauOoJblllee ¥ HauMEHblIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MH3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYI0 B TabiIuIax, Ha
nuarpammax, rpadukax, oTpakarollyto CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymiu, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATHSAMM: ClydyailHash BeJIMYMHA, pacIlpeieicHue
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUU paclpeiesieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCE B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHUEe MPUMEHSITh KOMOMHATOPHBIE
(hakThl ¥ pacCyXIEHUs sl PEIICHHs 3a7a4; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAaHHBIA Yroj, TPEXTPAHHBIA YIoJl, CKPEIIMBAKOLIUECS IpPSMBIE,
MapaJuIeIbHOCTD U IEPIECHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy NPSAMBIMHU, YroJI MEXAY HPSMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE MEKIY
NPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHUE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIAMU: IOk (GUTYpbl, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

KyO, mapamjenenurnes, Npu3Ma, nupamuja, Gurypa m HOBEPXHOCTb
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BpallleHUs, IUIUHIP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUbI, MPU3MBI, KOHYCa, IIMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO Napajuleienunesia, TUpaMubl, IPU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]PA,
MapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYEHHE Ilapa, IIOCKOCTD,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (DUTYPHI  TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH OINpEAeNICHUsT U3ydaeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IIPU3HAKAX TE€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccuukanuioo (GUryp TO pa3nMYHBIM PU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JOINIOJIHUTCIIBHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JIBH)KCHHE B MPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYPHI, B TOM YUCIIEC B TIPHUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BATh F€OMETPUICCKUE OTHOILICHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh I€OMETPHYCCKHE BEIUYHMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPHU pElIeHUH 3aqad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMAaAb, 00BEM, IUIOMIAlb MOBEPXHOCTH),
WCIIOJNIBE3Ysl M3YYCHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIAh
MOBEPXHOCTU MUPAMHUJIBI, IPU3MBI, KOHYCA, IIWIMHApPA, TUIOMaAb chephl;
00BEM Ky0a, IPSIMOYTOIBLHOTO MapaijiesienuIesa, MUPaMuIbl, TPU3MBI,
HWIMHIpPA, KOHYyCa, IIapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

Oo1I00HBIX QUryp
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YMenmne OIICpHUPOBATH IIOHATUAMU: IpsAMOYTOJIbHAA cucreMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3lIOKEHHE BEKTOPa IO
0asucy, CKaJspHOE NPOM3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOM
MCKIY BCKTOpaMH; YMCHUEC HCIIOJB30BATh BeKTOpHBIﬁ nu
KOOPJIMHATHBI METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIPYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s pelIeHHs 3aay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBICHUH; yMEHHE pacIO3HABaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Koxn
1 Yucna u BIYUCICHUSA
11 HatypanbHble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
19 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
13 Apudmernueckuil KopeHb HaTypabHOM creneHu. [leiicTBus ¢ apupMeTHueCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ wnenbiM mokazareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucina. JlecaTHaHBIC U HATYpATbHBIC JIOTapU(HMBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIEpalud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPABUIIa OKPYTJICHHS], TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYUCIEHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomrmuiekcHble uncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHs
2.4 [TokazarenabHble U IOTapUPMUUYECKIE YPaBHEHUS
2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucteMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTPULbI




OyHKIUH U TpapuKH

@Oynkims, crnocods! 3axanus ¢yHkuuu. 'padux GyHkuuu. Bzaumao oOpaTHbIe

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
OOnacte ompenesneHUss U MHOXECTBO 3HaueHMH ¢yHkumu. Hymum QyHkium.
3.0 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
' Maxkcumymbl 1 MUHMMYMbl (QyHKuuu. HanOosbliee ¥ HauMeHblee 3HAYCHHE
(GyHKINMU Ha TPOMEXYTKE
33 Crenennas ¢yHKUIMs C HaTypajJbHBIM M LENbIM mokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckune GyHKIIUN, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTsl TpadukoB Qyakmuit. CoiicTBa  (QyHKIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyia CI0KHBIX IPOLEHTOB
4 Hauana maTremaTueckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe dIeMEHTAPHBIX (HYHKIUN
[Ipumenenune npou3BOJHON K HCCIENOBAaHUIO (PYHKUIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHns (PyHKIMN Ha
OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






