PaGouas nporpamma yueoHoro kypca «I'eomerpusi» 6azoBoro ypoBus aias 10-11-x
KJIACCOB

IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHs JUIsl 00y4aroLIUXCs
10-11-x xmaccoB MBOY «Cpennsist mkona Ne 45%» pazpaboraHa B COOTBETCTBUU C
TpeOOBaAHUSMU:

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii
Denepanuny,

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnu GpeaepaaibHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTA CPEIHETO 00IIero 00pa3oBaHUsY,

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O6 yTBepkaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MPOTpaMMBbl CPETHET0 00IIEeT0 00pa30BaHUSY,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alliH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMam
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e CII2.4.3648-20 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCTIMTaHUS U OOYUEHUS, OTJBIXA M O3JJOPOBJICHUS JCTCH U MOJIOICHKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «'urueHnueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHOCTH U (WiK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAaHOBJIEHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUsl, YTBEPKACHHOMN
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e yueOHOro IIaHa cpeJHero oouiero o0pa3oBaHus, yTBEP)KIEHHOTO
npukazoM MBOY «Cpennsist mikona Ne 45y ot 28.08.2025 Ne 145 «O BHeceHuun
M3MEHEHUH B OCHOBHYIO 00pa30BaTeIbHYIO MPOTPAMMY CPETHETO OOIIETO
00pa3zoBaHUsY;

e (enepanbHOl paboueit mporpamMmbl yueOHOTo Kypca «I'eoMeTpusy, KOTOpbIi
BXOJIMT B COCTaB Y4eOHOTO MpeaMeTa «MareMaTHKay.

PaGouas mporpamma opreHTHpOBaHA HA 11€€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
«Cpennsist mkomna Ne 45.

PaGouas mporpamma ydebHoro kypca «I'eomeTpusi» 6a30BOT0 YpOBHS ISl 00YUArOIIHXCS
10-11-x xmaccoB pa3paborana Ha ocHOBe DejepaaIbHOr0 rOCYIapCTBEHHOTO
00pa3oBaTeNBHOIO CTaHapTa CpeIHEro ooiiero 0opa3oBaHus, C yueTOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUH, MIPEIBIBIIEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, ¥ TPAIUIIHIA
poccuiickoro oOpa3oBanus. Peanuzaius mporpaMMbl 00ecTieYuBaeT OBIAJCHUE KIIFOUEBBIMU
KOMIIETEHIMSIMH, COCTABIISTIOIIMMA OCHOBY JIJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, LIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YyYaroIIuXCsl.



BaxHOCTh yueOHOT0 Kypca reOMETpUH Ha YPOBHE CPEAHEro O0IIero o0pa3oBaHUs
00ycII0BJI€Ha IPAKTUYECKOI 3HAUMMOCTBIO METAIIPEAMETHBIX U IPEIMETHBIX Pe3yJIbTaToOB
00y4YeHHs TEOMETPHH B HAPABJICHUH JINYHOCTHOTO Pa3BUTHSI 0OYUYaAIOIIUXCS,
¢dbopmupoBaHus (YHKIIMOHATIBHON MaTeMaTUYeCKONH I'PaMOTHOCTH, U3y4EHHsI JPYTUX
y4eOHBIX AucHUIUIMH. Pa3Butue y o0ydaromuxcs NpaBUIbHBIX MPEACTABICHUNA O CYITHOCTH
U TIPOUCXOXKIEHUH F€OMETPUUECKUX a0CTPaKIMii, COOTHOILIEHHH PEATIBHOTO U UIEATIBHOTO,
XapakTepe OTPaKeHUsI MaTEMaTUYECKON HAyKOM SIBJIICHUM U IIPOLIECCOB PEANIbHOIO MUPA,
MECTE '€OMETPUU B CUCTEME HayK U POJIM MAaTEMATHYECKOT0 MOJCIIMPOBAHNS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yUaIIMXcsl, a TAK)KE Ka4eCTB MBIIIJIEHNUS, HEOOXOIUMBIX Ul aallTallud B COBPEMEHHOM
obmecTse.

I'eomerpust sBISETCA OHUM M3 0A30BBIX MIPEIMETOB HA YPOBHE CPEAHETO OOIIET0
o0pa3oBaHMsl, TaK Kak o0ecreyrBaeT BO3MOKHOCTh U3YUEHUS KaK AUCLUIUIUH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornyeckoe MbIIIICHHE, POPMHUPYEMOE TIPU U3YUEHUH O0YUYAIOIIUMUCS MTOHATHHHBIX OCHOB
TCOMETPHUH U IOCTPOCHUH IIETOYKHU JIOTHYECKUX YTBEPIKICHUH B XO/C PEIICHUS
TEOMETPHUCCKUX 3a]1a4, YMECHHE BBIIBUTATh U OMPOBEPTaTh THIIOTE3bl HETIOCPEICTBEHHO
WCIIOJIL3YIOTCS TIPH PEIICHUH 33]]a9 €CTECTBEHHO-HAYYHOTO [UKJIA, B YACTHOCTH U3 Kypca
(bu3ukH.

YMeHue OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTIIX
NeSTeIbHOCTH YyenoBeka. OpueHTaIus YeI0BeKa BO BPEMEHU U IPOCTPAHCTBE —
HE00XOIMMOE YCIIOBUE €T0 COLMATBHOIO OBITHS, JOpMa OTPAKEHUSI OKPYKAIOIIET0 MUPA,
YCJIOBHE YCIIEITHOTO MO3HAHUS U aKTUBHOTO MTPeo0pa30BaHusl IeHCTBUTEIILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMHU 00pa3amMu 0ObEIUHSAET pa3HbIe BUABI YUeOHOI 1
TPYIOBOM ACATEIHHOCTH, SABJISETCS OJHUM U3 MPOGECcCHOHATHHO BaXKHBIX KaYECTB, TOITOMY
aKTyalbHa 3a7a4a (POPMUPOBAHMS Y O0yUaIONIUXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS KaK
Pa3HOBHUJIHOCTH 0OPA3HOT'O MBIIIUICHHS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJITOTOBKE K
MIPAKTUYECKON JeSITeIbHOCTH MO MHOTHM HAIPaBJICHUSM.

[ens ocBOeHMS TporpamMmsbl yueOHOro Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE O0yUEHHUS —
o011eo0pa3oBareabHOE U OOMIEKYIBTYPHOE Pa3BUTHE O0yUAIOLIUXCS Yyepe3 oOecrneueHne
BO3MOXXHOCTHU HpI/I06p€T€HI/I$I 1 UCITIOJIB30BAHUS CUCTCMATUYCCKUX FCOMeTpI/ILIeCKI/IX 3HaHPII>i
U JICUCTBHH, CTIENU(UIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEIITHOTO MPOIO0IKEHHUSI
O6p330BaHI/I$I 110 CIICHUAJIBHOCTSAM, HE CBSI3aHHBIM C HpI/IKJ'IaI[HI)IM HCIIOJIB30BAHUEM
TCOMETPHH.

[IporpamMma o reomMeTpun Ha 6a30BOM YpOBHE MpeHA3HAUYCHA I 00YJArOIIUXCS CpeHeH
IITKOJTBI, HE UCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHHUI HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus. Takum 0O6pa3zoM, oOydaromuecs Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH O0IIIHE
MaTeMaTHYECKHE YMECHHsI, CBSI3aHHBIC CO CIEIU(PUKON TeOMETPUN U HEOOXOTUMBIE JIIS
KU3HU B COBpeMEHHOM 0011ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3yYHUTh
reoMeTpuIo 6osee riay0oKo, €ClIM B TadbHENIIEM BOSHUKHET HEOOXOAMMOCTh B
TeOMETPUUYECKUX 3HAHUSIX B MPO(EeCCHOHANBHON 1eATETHbHOCTH.

JlocTukeHne eI OCBOSHHSI POTPaMMbl 00ECTIEUNBACTCS PEIIEHUEM COOTBETCTBYIOIIUX
3anad. [IpropuTeTHRIMU 3a1auaMu OCBOeHUS Kypca «I eoMmeTpum» Ha 0a30BOM YPOBHE B
10—11-x knaccax ABJISFOTCS.



e (opmupoBaHUe MpeICTaBICHH O TEOMETPUHN KaK YaCTH MUPOBOM KYJIbTYpHI U
OCO3HAHME €€ B3aUMOCBSI3U C OKPYXKAIOIUM MUPOM,;

e (opmupoBaHue MpenCTaBICHHUS 0 MHOTOTPAHHUKAX U TeJlaX BPALICHUS KaK O
BOKHEHIINX MaTeMaTUYECKUX MOJEIAX, IO3BOJISIIOIIMX ONUCHIBATE U U3Y4aTh
pas3HbIe SIBJICHUS OKPYKAIOIIEro MHpa,;

e (opmupoBaHUE YMEHHUS PACIIO3HABATH HAa YEPTEKaX, MOJCIIAX U B PEAIbHOM MUDE
MHOTOTPAaHHHMKH U TeJla BpaIleHUS,

e OBJIAJICHHE METO/IaMH PELICHUS 331a4 Ha IOCTPOSHUS Ha U300pakKeHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHE yMEHUS ONIEPUPOBATH OCHOBHBIMH MOHATUSAMHU O MHOTOTPAaHHUKAX
U TeJax BPALICHUS U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIAJICHHE AITOPUTMAMH PEIIEHUS] OCHOBHBIX THUIIOB 3a]1a4; (POPMUPOBAHUE
YMEHUS POBOJUTH HECIIOKHBIE I0KA3aTEIIbHBIC PACCYXKICHUS B XOJI€ PEIICHUS
CTEpEOMETPUYECKHX 3a/1a4 U 33J1a4 C IPAKTUYECKUM COJIepyKaHHUEM,;

e Ppa3BUTHE UHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroluXxcs,
[I03HABATEJIbHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHUN, KPUTUYHOCTH
MBIIICHUS,

e (opmupoBanue GyHKIIMOHAIBHOM IPAMOTHOCTH, PEJICBAHTHOM r€OMETPUH. YMEHHE
pacro3HaBaTh MPOSIBICHUS T€OMETPHUECKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJIbHBIX JKU3HEHHBIX CUTYALUSIX U IIPH U3YYEHUH JIPYTUX
y4eOHBIX MPEIMETOB, IPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMynHUpoBaTh X Ha A3bIKE TEOMETPUHU U CO3aBATh T€OMETPUUYECKHE MOJIEIH,
NPUMEHSITh OCBOCHHBIN T€OMETPUUYECKUI ammapar il PeHIeHUs TPaKTHKO-
OpPUEHTHPOBAHHBIX 33/]1a4, HHTEPIPETUPOBATh U OLICHUBATh IOJIy4YE€HHbIE
pe3yNbTaThl.

OTIMYUTEIbHON 0COOEHHOCTHIO MporpaMmsl ABJISICTCS BKIIFOUCHHUE B KYPC CTECPCOMETPUUN B
HaydaJi€ €ro u3y4cHus 3aaaq, p€uia€MblX Ha YPOBHC HHTYUTHUBHOI'O ITO3HAHU, U
OIPCACIICHHBIM O6p830M OpTraHHU30BaHHas pa60Ta Haa HUMH, YTO CHOCO6CTByeT pa3BUTHIO
JIOTUYCCKOr'0o U MPOCTPAHCTBECHHOI'O MBIIIJICHH A, CTUMYJIUPYCET IMMPOTCKAHUC MHTYUTUBHBIX
poneccoB, MOTUBUPYCT K zLaaneﬁmeMy HU3Yy4YCHUIO IMPECAMCETA.

HpennhoeHI/Ie OTAACTCA HAITIIIHO-KOHCTPYKTUBHOMY METOY O6y‘IeHI/IH, TO €CTh
TCOPECTUYCCKUEC 3HAHWA UMCIOT B CBOCH OCHOBE YYBCTBCHHOCTH Hpe}IMCTHO-HpaKTH‘{CCKOﬁ
eI TeNbHOCTH. Pa3BuTHe MMPOCTPAHCTBCHHBIX HpeI[CTaBJ'ICHI/Iﬁ Y yqalmxcs B Kypce
CTCPCOMCTPHUU MMPOBOAUTCHA 3a CUCT PCIICHUA 3a1a4 HAa CO3AaHUC IMTPOCTPAHCTBCHHBIX
O6p830B " 3a71a4 Ha OIICpUPOBAHUC ITPOCTPAHCTBECHHBIMHA 06pa3aMH. CO3I[aHI/Ie o6pa3a
IIPOBOAUTCA C OHOpOI\/JI Ha HArJIIAHOCTh, a4 OIICPUPOBAHUC 06pa30M — B YCJIOBHAX OTBJICHCHUSA
OT HAI'NIIAHOCTH, MBICIICHHOI'O U3SMCHCHUSA €0 UCXOJHOI'0 COLACPIKAHU.

OcHoBHbIE cofiepxkaTenbHble TMHUU Kypca «['eomerpun» B 10-11-x knaccax:
«MHororpanHuKn», «IIpsiMble U TUTOCKOCTH B TPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr
Y KOOPAMHATHI B MPOCTPaHCTBE». DOPMHUPOBAHUE IOTUYECKUX YMEHHI pactpeensieTcs He
TOJIBKO TI0 COJIEPKAaTEIbHBIM JIMHHUSAM, HO U TI0 ToZaM OOyYeHHs Ha YPOBHE CPEIHETO O0IIeTro
o0Opa3oBaHUS.

Coneprxanue 00pa3oBaHusi, COOTBETCTBYIOIEE IPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
paboueii mporpamMmbl, pacipeieIeHHbIM 10 roJjaMm 00yueHUsl, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4YTOOBI OBJIaJIEHUE T€OMETPUUECKIUMHU MOHATUSIMU 1 HABBIKAMU OCYIIECTBIISIOCH
MOCJIeI0BATENbHO U MTOCTYIATENBHO, C COOII0ACHNEM MPUHIINUIIA IPEEMCTBEHHOCTH, YTOObBI



HOBBIC 3HAHUS BKIIIOYAJIHMCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTaBICHUN
oOyuaroluxcs, paciupsis 1 yriayossis ee, 00pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSI3U.

Ha uzyuenune reomerpuun otBoauTcs 2 yaca B Heaenmo B 10-m kiacce u 1 yac B Henenro B 11-
M KJIacce, Bcero 3a aBa roga ooydenus — 102 yueOHBIX vaca.

Jliig peanuzanuy IporpaMMbl UCIIONIb3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHHIO
MIPY peaTh3aliy UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
HaYyaJIbHOTO 00IIIEero, OCHOBHOTO OOIIIET0, CpeTHEro 00IIero 00pa3oBaHus OpraHU3alUsIMHU,
OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT
29.08.2025 Ne 299:

e Maremaruka: anredpa U Hayajla MaTeMaTUYECKOIO aHAJIN3a, FEOMEeTpUsL.
I'eomerpus, 10-11 knace/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe obmectso «M3natensctBo "IIpocBemenuey,

DieKTpOHHbIE 00pPa30BaTEIILHBIC PECYPCHI, TOMYIIEHHBIC K HCITOJIb30BAHHUIO TP PeaTU3aI[iK
HUMEIOIIHMX TOCYIapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTeIbHbIX MPOrPaMM HaYaIbHOTO
0011eTr0, OCHOBHOTO O0IIET0, CpeIHero 00Iero oopa3oBanusi MpukazoM MUHIIPOCBEIICHUS
ot 23.07.2025 Ne 551:

e bubmuoteka [{OK https://m.edsoo.ru/1c209e37

IlnanupyemMble pe3yabTaTbl 0CBOECHUS
Yy4e0HOro Kypca

JINYHOCTHBIE PE3YyabTaTbI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS NMPOrpaMMbl yueOHoro Kypca «I'eomeTpusi»
XapaKTepU3yIOTC:

Fpamancxoe BOCIIMTaAHME.

c(OPMHPOBAHHOCTHIO I'PAKIAHCKOHN MO3UIIUHN 00YYaIOLIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUNCKOI0 OOIIECTBA, IPEICTABICHUEM O MAaTEMAaTUYECKUX
OCHOBAxX ()YHKLIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUN, IPOLEYp I'PakIaHCKOTO
obtecTBa (BBIOOPHI, OMPOCHI | TIP.), YMEHUEM B3aUMO/ICHCTBOBATD C COIUATLHBIMH
MHCTUTYTaMH B COOTBETCTBUHU C UX PYHKIUSAMH U HA3HAUCHHEM.

IIarproTnyeckoe BOCIMTAHUE!

c(OPMHPOBAHHOCTBHIO POCCUMCKOI Ipa)k1aHCKOM MACHTUYHOCTH, YBAXKEHUS K IPOILIOMY U
HAaCTOSIIEMY POCCUICKON MaT€MAaTHKH, IIEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSAM
POCCUMCKUX MAaT€MaTUKOB U POCCUHCKONM MaTeMAaTHUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
TOCTUKEHHUM B IPYrUX HayKax, TEXHOJIOTUSX, cepax SKOHOMUKH.


https://m.edsoo.ru/1c209e37

JlyXOBHO-HPABCTBEHHOI'0 BOCIINTAHNS .

OCO3HAaHHMEM JYXOBHBIX LIECHHOCTEH POCCHIICKOTr0 Hapoa; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHUS], CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTHKECHUN HAYKU U I TEbHOCTHIO YICHOT0; OCO3HAHUEM JIMYHOTO BKJIAAA
B IIOCTPOCHHUE YCTOHYMBOTO OYyIyIIEero.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAsi 3CTETHUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH; BOCIIPUUMYHNBOCTHIO K MATEMAaTUUECKIM
aCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHHE!

C(OPMHPOBAHHOCTHIO YMEHUS IIPUMEHSATh MAaTEMaTHUECKUE 3HAHUS B MHTEPECaX 3I0POBOTO
1 Oe30macHOro o0pasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 370pOBbBIO (370pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUI M OTIbIXA, peryisipHas Gpusnueckas
AKTHBHOCTB); (PU3UUECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHUSIX CIIOPTHBHO-
03JIOPOBHUTEIIBHOM JIEATEILHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HaHUEM LIEHHOCTH TPYAOII00Us; HHTEPECOM K Pa3IuYHbIM
cdepam npodecCHOHATBHON NeSITETLHOCTH, CBI3aHHBIM C MATEMAaTHUKOM U ee
MIPUJIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BbIOOp OyaylIeil nmpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUN BCEH KU3HH,
TOTOBHOCTBIO K AKTUBHOMY Y4YaCTHIO B PELICHUH NTPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON
HaIpPaBJIEHHOCTH.

IKOJIOrH4ecKoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPhl, HTOHUMAaHUEM BIHUSHUS COLUAIBHO-
9KOHOMMUYECKHUX MPOLIECCOB HA COCTOSHUE TPUPOJAHOMN U COLIUAIBHOM Cpeibl, 0CO3HAHUEM
rJ100aJIbHOTO XapaKTepa IKOJIOTHYECKUX NMPoOJIeM; OpUeHTaluel Ha TPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUH [T pellieHus 3a/1a4 B 00JIaCTH OKPYXKaoLIeH cpeipl,
IJIAaHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOXKHBIX MTOCIEACTBHH JUIsl OKpYXKaIoLeil cpepl.

HeHHOCTPl HAYYHOI'0 NMO3HAHUA:

C(bOpMI/IpOBaHHOCTBIO MUPOBO33pCHUSA, COOTBCTCTBYIOIIECTO COBPECMCHHOMY YPOBHIO
Pa3BUTHA HAYKHU U O6HICCTB6HHOI\/'I IIPAaKTUKH, TIOHNMaHHUEM MaTeMaTHIeCKOM HAyYKH KakK
C(bCpBI YeJIOBEUECKOM ACATCIIbBHOCTH, 3TAIIOB €€ PAa3BUTUA U 3BHAYUMOCTHU IUISA PA3SBUTHUA
LUBUJIN3AUH, OBJIAJCHUEM SI3bIKOM MAaTEMaTHUKHU U MaTeMaTHIeCKOM Ky.]'H:TypOﬁ KakKk
CpE€ACTBOM ITO3HAHHUS MHPA, TOTOBHOCTBIO OCYIICCTBIIATH IIPOCKTHYIO U UCCIIEI0BATCIIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHbIe pe3yJbTAThI



MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTpaMMbl yueOHOTO Kypea «I eoMeTpusi»
XapaKTEPU3YIOTCS OBJIAJACHUEM YHUBEPCATHHBIMH MO3HABATEILHBIMH JICHCTBUSIMU,
YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH JIEUCTBUSIMU, YHUBEPCAIbHBIMU PETYISTUBHBIMU
NEUCTBUSIMU.

1) VHuBepcanpHble MO3HABATEIbHBIE JICHCTBIS, 00eCeunBaoT GopMHUpOBaHUE 0A30BBIX
KOTHUTHBHBIX IIPOLIECCOB 00yUarOIUXCsi (OCBOCHHUE METO/IOB IMO3HAHUS OKPYKAIOILETO
MHpa; IPUMEHEHHE JIOTHYECKHX, UCCIIEI0BATEIbCKUX ONepaluii, yMeHHI paboTath ¢
uHpopMaImei).

Ba3oBble JJornueckue neiicTBUA .

BBISIBIIATHh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHYCCKUX
00BEKTOB, MOHATHIA, OTHOLIICHUN MEXAY MOHATHIMHU; (POPMYITHPOBATH
ornpezeNieHus] MOHITUN; YCTaHABIUBATh CYIIECTBEHHBINA MPU3HAK KIacCU(PHUKAIUH,
OCHOBAHUA IJIA 0606HI€HI/I$I 158 CpaBHeHI/ISI, KpI/ITepI/II/I HpOBOIII/IMOFO aHaJin3a,

e BOCIPUHUMATH, POPMYITHPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YyTBEPAUTEIbHBIC

nu OTpI/IIIaTeJII)HBIe, CANHNYHBIC, HACTHBIC 1 O6HII/IG; yCJIOBHI)Ie;

e BBIABIISATh MAaTEMAaTHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEYHS B
(dakrTax, TaHHBIX, HAOIIONEHUAX U YTBEPKACHUIX; IIpeIaratb KpuTepuu s
BBISIBJICHUS 3aKOHOMEPHOCTEH 1 MTPOTHBOPEUHH;

e J1€JIaThb BBIBOJABI C UCITIOJIB30BAHUEM 3aKOHOB JIOTHUKH, IICI[}/KTI/IBHI)IX U THAYKTUBHBIX
YMO3aKJIIOUYEeHNUN, YMO3aKIIFOUEHUH 0 aHAJIOTHH;

o HpOBOI{I/ITI) CaMOCTOSTCIIBHO J0KA3aTCJIIbCTBA MATEMATUYCCKUX yTBCp)KIIeHI/If/'I
(mpsiMBIE ¥ OT IPOTHUBHOTO), BEICTPAUBATh apr'yMEHTAIIHIO, IIPHUBOANUTH IPUMEPHI U
KOHTpHpI/IMepI)I; O60CHOBI)IBaTI> CO6CTBGHHI)IC CY)KIICHI/ISI W BBIBOJIbI,

e BBIOMpATh CIOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB

petieHus1, BEIONpaTh HanOoJIee MOIXOISAIIUN C YY€TOM CaMOCTOATEIHEHO

BBIZICJICHHBIX KPUTEPUER).

ba3oBble ucciaeaoBareabcKkue AeiicTBUS:

e HCIOJb30BaTh BOMPOCHI KAK UCCIIE0BATENbCKUIM HHCTPYMEHT IMO3HAHUS;
(bopMynHpoBaTH BOIPOCH], (GPUKCUPYIOIIUE IPOTUBOpEUNE, TPodIIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh
CBOIO TIO3UIINI0, MHEHHUE;

e TPOBOJUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE T10
YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYecKoro o0beKTa, IBJICHNUs, polLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMH, SIBIICHUSMHU, IPOLIECCAMU;

e  CaMOCTOATENBHO (POPMYIHPOBATH OOOOIEHHS U BBIBOABI 110 pe3yJbTaTaM
IIPOBEIEHHOIO HAOJII0I€HUS, HCCIIEJOBAHUS, OLIEHUBATh I0CTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BBIBOIOB  0000LICHUH;

e TPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE MpOIIEcCca, a TAK)KE BbIIBUTaTh
IIPEIOJIOKEHNS O €70 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmei:

e BBIBIATH JeDUIUTH HH(MOPMAITUH, JAHHBIX, HEOOXOIUMBIX Il OTBETA HAa BOIIPOC
U JUISl pELIEHUs 3a1a4H;



e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTH3UPOBATS,
CHCTEeMaTH3MPOBaTh U HHTEPIPETHPOBATh HHPOPMAIIHIO PA3IMYHBIX BUJIOB U (hopm
NpeCTaBICHNUS,

e CTPYKTYypHPOBaTh HH(MOPMAIHIO, IPEACTABIATH €€ B Pa3IMYHBIX (opMaXx,
WILTIOCTPUPOBATH rpauuecKy;

e OIICHHMBATH HAAEKHOCTH HH(YOPMALIUH 1O CAMOCTOSTEIBEHO CPOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) YHuBepcaibHbie KOMMYHHMKATHBHBIE JICHCTBHS, 00CCIICUNBAIOT CPOPMUPOBAHHOCTD
COIIMAJIbHBIX HABBIKOB 00YYarOIIIXCSl.

Oo0menmne:

e BOCHPUHHUMATH U (POPMYIUPOBATH CY)KICHUS B COOTBETCTBUH C YCIOBUSAMH H
HEJSIMH OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MMOSICHEHUS 110 XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJIYYEHHBIN pe3yJbTarT;

e B X0/€ 00CYXJIeHUS 3aJ]aBaTh BOIPOCHI 110 CYLIECTBY 00CYK/1aeMOU TEMBI,
po0JieMBbl, peliaeMoil 3a1a4u, BbICKAa3bIBaTh UJIEH, HAllEJICHHbIE Ha MIOUCK
pELIECHHUS; CONIOCTABISATh CBOU CYKIEHUS C CYKJIEHUSMU JAPYTUX YYaCTHUKOB
JUanora, oOHapyXHBaTh pa3IuiyKe U CXOACTBO MO3UIIHIL; B KOPPEKTHOU (hopme
(bopMyIHMpOBATh pa3HOIIACHS, CBOM BO3PAXKECHMUS,

e IIPEACTABIIATH PE3YyJbTaThl PELICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHHUS,
IIPOEKTA; CAMOCTOSTENILHO BBIOMPATh (POpPMAT BBICTYIUIEHUSI C YUETOM 3a/1a4y
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHN4eCTBO:

e TIOHMMATh M UCIIOIH30BATH MPEUMYIIECTBA KOMAaHIHON W WHAWBUIYAIbHOW PaOOTHI
IpU pPeLIeHnH Y4eOHBIX 3a/1a4; IPUHUMATh L[eJIb COBMECTHOM JEATEIIbHOCTH,
TUTAHUPOBATh OPTAHM3ALMIO0 COBMECTHOM paboThI, pactipeeNnsaTh BUABI padoT,
JIOTOBAapHBATHCS, 00CYKIaTh MPOLECC U pe3yabTaT paboThl; 060011aTh MHEHHS
HECKOJILKHX JIFOJIEH;

e YYacTBOBAaTh B IPYMIIOBHIX popmax paboTel (00CYkIaCHHs, OOMEH MHEHHIA,
MO3TOBBI€ IITYPMbI U HHBIE); BBITOJIHSITH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH
CBOMU JCWUCTBUS C JPYTUMH WIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a
B OOIIMI MPOYKT MO KPUTEPHUSIM, C(HOPMYITHPOBAHHBIM YUaCTHUKAMHU
B3aUMO/ICHCTBUS.

3) yHI/IBepCaJ'ILHHe peryjJsiTuBHbIC HeﬁCTBHH, o0ecneynBaroT (1)0pMI/IpOBaHI/Ie CMBICJIOBBIX
YCTAaHOBOK U XKM3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanms:
e COCTaBJIITH IUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOUpATh CIOCcO0 pelieHus ¢
YYETOM HMEIOIINUXCS PeCyPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh

U KOPPEKTUPOBATh BApUAHTHI PEILICHHUH ¢ Y4€TOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIB:



e BIIAJICTh HABBIKAMU IMO3HABATEIHLHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JeMCTBUIM M MBICIUTEIbHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIIAIE€Th CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLECCA U PE3YJIbTaTa PELICHUS MaTEMaTUYECKON
3aJa4H;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTb IIPH PELICHUU 3a]1a4H,
BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHUE PE3YJIbTATA LIEJIH U YCIOBUAM, OOBACHATH IPUUNHBI
JOCTHKEHUS MITH HEAOCTIDKEHHSI Pe3yIbTaTOB AESATEIbHOCTH, HAXOAUTh OMINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThI
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OrnepupoBaTh MOHATHAMU. TOYKA, MPSIMas, INIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPUHU U CIICACTBHA U3 HUX IIPU PCIICHUN I'COMETPUICCKHUX
3aja4.

OHepI/IpOBaTB MOHATHAMMU. TTAPATIICIIBHOCTD U MEPIICHAUKYIISIPHOCTD NPSIMBIX U IJIOCKOCTEH.
KJ'IaCCI/I(bI/II_[I/IpOBaTL B3aMMHOC PACIIOJIOKCHHUC IMPAMBIX U INIOCKOCTEH B IMPOCTPAHCTBC.

OnepupoBaTh MOHATUSAMHU: IBYTPAHHBINA yroj, PaHH JIBYTPAHHOTO yIJia, pedpo JIBYrPaHHOTO
yIJIa; JUHEHHBIN YroJl ABYTPAHHOTO yIia; IpalyCHas Mepa IBYTPaHHOIO yria.

OHepI/IpOBaTB IOHATHUSAMHA. MHOTOI'PAaHHUK, BBIHYKJ'IHf/’I u HCBLIHYKHLIﬁ MHOT'OT'paHHUK,
OJICMCHTBI MHOI'OI'paHHUKaA, HpaBI/IJ'II)HBII\/JI MHOT'OT'paHHUK.

Pacro3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHHUKOB (MTUpaMK/Ia; MPU3Ma, MPSIMOYTOIbHBIH
napasuieNenurnes, Kyo).

KrnaccuduimpoBarts MHOTOIPaHHUKH, BEIOMpasi OCHOBaHUS IS Kiiaccudukaryu (BBITYKIIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; IIPABUJIbHBIE MHOIOTPAHHUKH; IPSMBIE U HAKIIOHHBIC
MPU3MBI, TAPAIIICICITATICIIBI).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.
OOBACHATH PUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YSI METOJ] CJICIOB.

CTpouTh ceueHHst MHOTOTPaHHHKOB METOJIOM CJIEJIOB, BHITIOHATH (BBIHOCHBIE) TNIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXK/JIEHNE TEOMETPUUECKUX BEITUIMH IO 00pa3IiaM HiIH allfOPUTMAaM,
MPUMEHS U3BECTHBIE aHATTUTUYECKUE METO/IBI ITPU PELIEHUH CTAHAAPTHBIX MATEMATUUECKUX
3a7a4 Ha BEIYMCIIEHUE PACCTOSHUN MEXKy ABYMS TOYKaMH, OT TOUYKHU 0 MPSIMOM, OT TOUKHU
JI0 TUIOCKOCTH, MEK1Y CKPEILIMBAIOIIUMHUCS TPSIMBIMH.



Pemrate 3a1aun Ha HAXOXKACHNUE TEOMETPUYECKHUX BEJIMYHMH MO 00pa3liaM WM alropuT™Mam,
[IPUMEHSS] U3BECTHBIE aHAIMTUYECKUE METOBI IIPU PELIEHUN CTaHJAPTHBIX MATEMAaTUYCCKUX
3a/1a4 Ha BBIYMCIICHUE YIJIOB MEXKY CKPEIIUBAIOLIUMUCA NIPSIMBIMHU, MEXAY IIPAMOMN U
IIJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB.

Bbrumcisite 00beMbI | TUTOMIA M MOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, IUPaMH/Ia) ¢
pUMEHEHHEM (POPMYIT; BEIYUCIIATH COOTHOIICHUS MEXKY IJIOLIAIIMHU MIOBEPXHOCTEH,
o0beMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OrnepupoBarh NOHATUSIMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh
CUMMETPUH; UEHTP, OCh U IUIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekars, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MIPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYypax, MPeICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[TpumensTh reoMeTpudeckre (haKThl IS PEIICHUs] CTEPEOMETPHUECKUX 3aj1ad,
MIPEANOJIAararouX HECKOJIBKO 1IaroB PELICHUs, €CIU YCI0BUA IPUMEHEHNU 3a/1aHbl B ABHOU

dopme.

HpI/IMeHHTB HpOCTCI‘/‘II_HI/IC MporpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHKAITUOHHBIC
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKHX 3a/1ay.

[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATHh MOJTyYEHHBIE 3HAHUS HA TPAKTUKE: aHATM3UPOBATh PEATIbHBIEC CUTYAllUH U
IIPUMEHATH U3YUYEHHBIE IIOHATHS B IIPOLECCE IOUCKA PELICHUS] MATEMATUYECKU
chopMyTUpPOBaHHOM MPOOIIEMBI, MOJIETUPOBATH PEATbHBIE CUTYaIIMH Ha SI3bIKE TEOMETPHH,
HCCIIEI0BATH ITOCTPOECHHBIE MOJIENIH C UCIIOJIB30BAaHUEM I'€OMETPUUECKUX TTOHATUI U TEOPEM,
amnmapara anreOpbl; pemaTh MPakTHYECKUe 3a/1a4M, CBI3aHHBIC C HAXO0XK/ICHUEM
reOMETPUYECKUX BEJIUYUH.

11-i kaace

OnepupoBaTh MOHATUAMH IUIMHIPUYECKAs TOBEPXHOCTb, 00pa3yroline [UINHIPHUYECKON
MOBEPXHOCTHU; LIMJIMH/JIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrole KOHUMYeCKONH OBEPXHOCTH,
KOHYC; cpepruecKkasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MWIMHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTyYEHUS TeJl BpallleHus.

KaccudummpoBats B3anMHOE pactoyioxkeHue chepsl U MITOCKOCTH.

OnepupoBarh NOHATHAMU. IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA,
IApPOBOM CJIOW, OCHOBAHUE IIAPOBOTO €05, BBICOTA IIIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00beMbl U IIIOIIA U TTOBEPXHOCTEH Te BpallleHHs], FEOMETPUUECKUX TeJl C
pUMEHEHHEM (OpMYIL.



OmnepupoBarh MOHATUSMHU: MHOTOTPAaHHUK, BIIUCAHHBIN B c(epy U OMUCAHHBIM OKOJIO CEpHI;
cdepa, BIMCaHHAs B MHOIOI'PAaHHUK WJIM TEJIO BpPAIIEHUS.

Beraucaars cooTHOIIEHHS MECXKAY IIomaasiMu HOBerHOCTefI 1 00beMaMH HO,Z[O6HBIX TECII.

N306paxkaTh u3ydaembie (PUTYpPBI OT PYKH U C TPUMEHEHHEM IPOCTBIX YePTEKHBIX
UHCTPYMEHTOB.

BbimosHsITh (BBIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJI BpALICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(POPMAIUIO O IPOCTPAHCTBEHHBIX
reoMeTpuyecKux GuUrypax, npeiCcTaBlIeHHYIO Ha YepTexax U PUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BremoaHATE Ilef/'ICTBI/IFI CJIOKCHUA BEKTOPOB, BbIYUTAHHA BCKTOPOB U YMHOXCHHA BEKTOpA HA
4HucCiio, O6T>$ICH$ITB, KaKUMH CBOMCTBAMU OHU o6nana10T.

HpI/IMeHHTB IIpaBUJIO ITapaJUICJICIIUIICAA.

OnepupoBarh MOHATHAMHU:. I€KaApTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMH, CKAJIIIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

HaxoauTs cymMmMy BEKTOPOB U ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, YTOJI MEX/1Yy BEKTOpaMH,
CKaJIIpHOE NMPOU3BEIEHHUE, PACKIIAIbIBATh BEKTOP 10 ABYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3aI[aBaTB IJIOCKOCTh YPaBHCHHUEM B I[GKapTOBOfI CUCTCMEC KOOpAWHAT.

[IpumensTh reomerprueckue HaxThl A1 PELICHUS] CTEPEOMETPUUECKUX 3aj1ad,
MIPEANOJIAararoUX HECKOJIBKO I1aroB PELIECHUs, €CIU YCIO0BUSA IPUMEHEHNU 3a1aHbI B ABHOU

bopme.

Pemrats HpOCTGI\/JIHII/Ie reOMCTPHUICCKUC 3aa4Y1 Ha IPUMCHCHHUE BEKTOPHO-KOOPAUHATHOTO
MeToJaa.

Pemrats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIICHUI B HaXO0XJICHHUEC
reoOMCTpUICCKUX BCIUYHH I10 06pa3uaM HJIN aJIrTOpUTMaM, NIpUMCEHAA U3BECTHBIC MCTOAbI
IIpH pCHICHUN CTAHAAPTHBIX MAaTEMATUYCCKHX 3a/1a4.

[IpuMeHnATH mpocTeie NpOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

HpI/IBO,E[I/ITL IMPUMEPBI MATEMATUYICCKUX 3aKOHOMCpHOCTeﬁ B IIpUPOJAC U KU3HH,
pacrio3HaBaTh MPOABJICHUEC 3aKOHOB I'€COMETPUHN B UCKYCCTBE.

HpI/IMCHHTB IIOJIYYCHHBIC 3HAHW HA IIPAKTHUKE. aHAJIM3UPOBATh pCAJIbHbIC CUTYyalluu U
IMPUMCEHATH U3YYCHHBIC ITOHATUS B IIPOUCCCC IMONCKA PECIICHUA MAaTEMATUUCCKH
C(bOpMYHHpOBaHHOﬁ HpO6JlCMBI, MOZCIIMPOBATH PCAJIBHBIC CUTYAllUH HaA SI3bIKEC I'COMETPUH,



HCCICA0BATh MOCTPOCHHBIC MOJCINU C UCITOJIB30BAHUCM I'COMETPUUICCKUX MMOHATUM U TCOPECM,
alrrapara aﬂre6pbl; pe€uiaTh NPAKTHYCCKUEC 3aaa4u, CBA3AHHBIC C HAXOXKXIACHUEM
TrCOMCTPHUICCKUX BCINYHH.

Copep:xkanue y4e0HOro Kypca

10-1 kjaacce

IIpsiMble U MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ITOHSTHSA CTEPECOMCTPHUMU. Tqua, IpsMasd, II0OCKOCTD, IIPOCTPAaHCTBO. ITonusitre 00
AKCMOMATHYCCKOM IIOCTPOCHUU CTCPCOMETPHUU. aKCHUOMBI CTCPCOMETPUM U CIICACTBUSA U3
HHX.

B3aumnoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapalieIbHbIe U
CKpeuiBaromuecs npsimole. [lapaaienbHoCTh IPAMBIX U IIJIOCKOCTEN B POCTPAHCTBE:
nmapaJiyICJIbHBIC ITPSAMBIC B HpOCTpaHCTBe; mapalJiIiCJIbHOCTh TPEX Hp?[MI)IX; napaajiCJIbHOCTb
IPSIMOI U TUIOCKOCTH. YTJIbI C COHANPABJIEHHBIMU CTOPOHAMH; YI'OJI MEX]y MPSIMBIMH B
npocrpascTse. [lapamienbHOCTh IIIOCKOCTEN: NapajulesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajiesIbHbIX I1ockocTel. [Ipocreiiue npocTpaHcTBEeHHbIE (GUTYPBI HA IUIOCKOCTH!
TeTpa’ap, Ky0, mapajuienenue]]; IOCTPOCHUE CEYCHU.

[lepneHMKyIAPHOCTD NPSAMOM U IJIOCKOCTH: IEPIICHIUKYJIISIPHBIE IIPSMBIE B IPOCTPAHCTBE,
IIpsIMbIE NIApAJUICIIbHBIE U NEPIICHIUKYIIIPHBIE K IIJIOCKOCTH, IPU3HAK MIEPICHAUKYISIPHOCTH
MIPSIMOM M TUIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHINKYIAPHON INIOCKOCTU. YTIIbI B
IIPOCTPAHCTBE: YroJl MEXAY MPSAMOM U IUIOCKOCTBIO; ABYTPAHHBIN YroJl, JMHEHHBIA Yroi
JNBYTPAHHOTO yria. llepneHauKyisp 1 HaKJIIOHHBIE. pacCTOSTHUE OT TOYKH JI0 TUNIOCKOCTH,
paccTosiHiE OT MPSAMOMN J0 TNIOCKOCTH, MPOEKIHs (GUTYpBHI HA TIIOCKOCTb.
[lepneHMKyYISAPHOCTD IIIOCKOCTEN: IPU3HAK NEPIICHAUKYISAPHOCTH JIBYX IIIOCKOCTEM.
TeopeMa 0 Tpex neprneHauKyIIApax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma; rpaHu v
OCHOBaHUS IPU3MBI; IIpsiMasi U HaKJIOHHAas! PU3Mbl; OOKOBas U MOJIHAs TOBEPXHOCTh
npu3Mel. [lapamnenenunen, npsiMOYroJIbHBIN NapajuieeNuIe] U ero ceoicTsa. [Iupamuaa:
N-yrojipHasi TUPaMUJa, TPAaHU U OCHOBAaHUE MUPaMUbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
NMpaMU/Ibl; IPAaBUJIbHAS M YCEUEHHAs! MUPAaMUIa. DIIEMEHTHI IPU3MbI M TUPAMMUIBI.
[IpaBmiibHBIE MHOTOIPAHHUKH TIOHSATHE MPABUILHOTO MHOTOIPAaHHUKA; ITPaBUJIbHAS MTPU3Ma
Y IIPaBWJIbHAS IUPAMU/A; IPAaBUJIbHAS TPEYToJbHAs NUPAMUJIA U IPABUIIBHBIN TETPAdAP;
ky0. [IpencraBnenue o mpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTa3p, AOAECKAdIp U UKOCAIP.
Ceuenus npu3Mbl U MUPaAMUABIL.

CI/IMMCTpI/ISI B IIPOCTPAHCTBE. CHMMETPHUS OTHOCUTEIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
OIEeMEHTBI CUMMCTPUHU B ITUpaMUJax, nmapajuiCaCnumneaax, mpaBuJIbHbIX MHOIOIpaHHUKAaX.



Brrunciienue 31eMeHTOB MHOTOIPaHHUKOB: peOpa, AuaroHany, yrisl. [lnomans 60koBoi
IIOBEPXHOCTHU U MOJIHON OBEPXHOCTHU IPAMOM MPU3MBI, IUIOIIAb OCHOBaHMM, TeOpeMa O
OOKOBOI TOBEPXHOCTH MPsIMOH Mpu3MBI. [1nomans 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH
IIPAaBUIIBLHOM MUpaMU/Ibl, TEOpEMa O IJIOLIa U yceueHHOU nupamuibl. [lonstie 06 o0beme.
O0BeM nupaMupl, MIPU3MBI.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY IIOMIAASIMU IIOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TE.

11-1 kjaacce

Tena Bpamenus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroliye HUIHHIPHIECKONH TOBEPXHOCTH, OCh
HAJTUHIPUYECKON nmoBepxHoCcTH. L{umuuap: ocHoOBaHUs 1 OOKOBast TOBEPXHOCTb,
o0pa3ymolas 1 och; IJI0AAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konunyeckas noBepXHOCTh, 00pa3yrole KOHUUECKON TOBEPXHOCTH, OCh U BEpPIIMHA
KOHHMUecKoi noBepxHocTu. KoHyc: ocHOBaHME U BepIlINHA, 00pa3youas U oCb; IJIO0IA/b
OOKOBOH U IOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BBICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IIoalb MoBepXHOCTH chepbl. Banmuoe
pacrionioskeHue chepbl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MmIomaas chepsl.

N300paxeHnue Ten BpalleHUs Ha IJI0CKOCTH. Pa3BepTka MIMHIpa U KOHYCA.

KOM6I/IH8.I_II/II/I TCJI BpalllICHUS 1 MHOT'O'PAHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO C(l)epbl;
C(bepa, BIIMCaHHAas B MHOI'OI'PAaHHUK, UJIX TCJIO BpalllCHUS.

[Tonsitue 06 o6veme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 o0beMe
NPSIMOYTOJIBHOTO Mapajulesienumnesa u ciueacTBus u3 Hee. O0beM MHApa, Konyca. O0beM
1iapa ¥ 1miomaib cepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUSI MEXKTY IIOIIAASIMH TIOBEPXHOCTEH,
o0beMaMu TTOO00HBIX TEIT.

Ceuenus nuuHapa (MapauiebHO U MEPIECHANKYISIPHO OCH), CEYCHUS KOHyCa
(mapayuteTbHOE OCHOBAHHIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEYCHUS mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd U B ipocTpaHcTBe. Cl0KEHNWE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpA Ha yucio. PasiioxkeHnne BEKTOpa 0 TpeM HEKOMILIaHApHBIM BeKTOopaMm. [IpaBuiio
napajenenumnena. Pemenue 3agay, CBA3aHHBIX C TPUMEHEHUEM MPABUI ACHCTBHM C
BekTopamu. [IpsiMoyronbHas cucteMa KOOpJIMHAT B MPOCTpaHcTBe. KoopaAuHaThl BEKTOpA.
[Ipocreiimume 3aauu B KOOpJIMHATaX. YTOJI MEXIy BeKTopamu. CKaIsipHOE TPOU3BEIACHUE
BEKTOPOB. BeIunciieHre yriioB MeX1y NpSIMbIMU U IIIOCKOCTAMU. KOOp/IMHATHO-BEKTOPHBIH
METO/I IPY PEIIEHUHN T€OMETPUUECKUX 3a]ay.



TemaTnyeckoe MIAHAPOBAHME

10-i kJacc
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne | HammeHoBaHue (ubposbIe)
n/ | pa3ienion u Tem Beer | Koutpoabnbl | [IpakTHYECKH | gGpazoBaTebHbIe
I | pOrpaMmel 0 e padoTnI e paGoThI pecypebl
bu6mmoreka [JOK
1 Baezienne s 10 https://m.edsoo.ru/1c209e
CTEPEOMETPUIO 37
[Ipsimble 1
EHSEEO;I;ITBBe bubnmoreka [JOK
2 POCTP ' 12 1 https://m.edsoo.ru/1c209e
[TapannensHOCTH 37
MPSAMBIX U —
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCT bubnuorexa [JOK
3 | b OpAMBIX U 12 https://m.edsoo.ru/1c209e
TIOCKOCTEH 37
Vel Mexay bubnnoreka [JOK
4 | IpsAMBIMH U 10 1 https://m.edsoo.ru/1c209e
TUTOCKOCTSIMA 37
bu6nmoreka [JOK
5 | MHOrorpanHuku 11 1 https://m.edsoo.ru/1c209e
37
bu6mmoreka [JOK
6 ObmemE! 9 1 https://m.edsoo.ru/1c209e
MHOTOTPaHHUKOB 37
[ToBTOpEHMUE:! bu6nuorexa [IOK
7 | ceueHus, 4 1 https://m.edsoo.ru/1c209e
pacCTOSHUSA U YIJIbI 37
OBILIEE KOJIMYECTBO
YACOBIIO 68 5 0
I[MPOT'PAMME
11-i1 kiace
No | Hanvenosanne Koumyecrso yacos DJIEKTPOHHbIE
n/n | PA3ACTIOB H TEM Kontpoanhuie | lpaktuueckne | (dposyie)
NPOrpamMMmsbl Bcero padoThI padoThI o0pa3oBaTe/bHbIC



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

pecypchl
bu6mmoreka [JOK

1 Tena ppamenys 12 https://m.edsoo.ru/1c209e37

bubmuoreka [JOK

2 Obnemsl Ten 5 https://m.edsoo.ru/1c209e37

3 E(?(I)< TOII/)IEIIaI:H B 10 Eubmaoreka LOK

P https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00o01IeHwme, 7 1 bubmuoreka [JOK
cUCTeMaTHu3ausl https://m.edsoo.ru/1c209e37
3HAHUHU

OBIIEE

KOJIMYECTBO

YACOB I10 34 3 0

IIPOI'PAMME

IIpoBepsieMble TPeOOBAHUS K pe3yJbTaraM
ocsoeHus OOII u 3y1eMeHTHI coaepKaHNA

10 kiacc

IIpoBepsiemble TpeGoBaHus K pe3ybTatam ocBoeHus OOII

Ko .
I (I:Be SEMOL0 IIpoBepsiemble NpeAMETHBIEC Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
poBep o0pa30BaTe/IbHOM NPOrPaMMBbl CpeHero 001mero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [IpyMeHsITh aKCMOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MPH PEIICHUN
' reOMETPUUYECKUX 3a7a4
73 OnepupoBaTh NOHATUSAMU: apaIeIbHOCTh U NEPIEHANKYIIPHOCTh
' MPSIMBIX U IIJIOCKOCTEN
74 KnaccugunupoBath B3aMMHOE PACMOIOKEHUE IPAMBIX U IJIOCKOCTEN B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU. IBYTPAHHBIA YTOJI, TPAHU ABYIPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, TUHEHHBIN yrojl IBYIPaHHOTO YyIiia, TpajycHas
Mepa JBYTPaHHOIO yria
7.6 OnepupoBaTh NOHATHUSAMHU. MHOTOTPAHHHUK, BBITYKJIBIN Y HEBBITYKJIBIN



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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MHOTI'OIrpaHHUK, 3JICMCHTBI MHOT'OI'PaAaHHHMKA, HpaBI/IJ'II:HHﬁ MHOTI'OI'paHHUK

1.7

Pacrio3HaBaTh OCHOBHBIC BUJIBI MHOTOTPaHHUKOB (MTUpaMuia, mpu3ma,
PSIMOYTOJIBHBIN Napauiesenurne]], Kyo)

7.8

KJ'IaCCI/I(i)I/II_[I/IpOBaTB MHOT'OI'paHHHKH, BBI6I/Ipa${ OCHOBaHMHA IJIA
Knaccmbmcaunn (BbIHyKJIBIG 1 HCBBIITYKJIBIC MHOT'OI'PaHHUKH, IIPAaBHUJIbHBIC
MHOI'OIpaHHUKH, ITIPAMBIC 1 HAKJIOHHBIC ITPHU3MBEI, napaﬂneﬂennnezlbl)

7.9

OHepI/IpOBaTB IOHATHAMU. CEKYIas INIOCKOCTh, CCUCHUE MHOI'OI'pPaHHUKOB

7.10

OOBSCHATH MPUHIIMITBI TIOCTPOSHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONB3YS
METOJI CIIEIOB

7.11

Crtpouts ceyeHNnss MHOTOTPaHHUKOB METOJOM CJIE€I0B, BBIIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOXKACHUE TEOMETPHUSCKUX BEIIMYUH 110 0Opa3iam
WJIW QITOPUTMAaM, IPUMEHSISI U3BECTHBIC aHATUTUICCKHUE METO/IbI TIPH
pelIeHUH CTaHAAPTHBIX MATEMAaTHYECKUX 3a]1a4 HAa BIYUCIICHUE
paccTosHUN MEX]Ty IBYMSI TOUYKaMH, OT TOYKHU JI0 IPSIMOM, OT TOYKHU IO
TIJIOCKOCTH, MEX]1y CKPEIIMBAIOIIUMHUCS TPSIMBIMU

7.13

Pemrats 3ala4i Ha HAXOXKXACHHUEC TrCOMCTPUUICCKHUX BCIIMYMUH I10 o6pa3uaM
WA aJIrOpUTMaM, IIPUMCHAA U3BCCTHBIC AHAJIUTUYICCKUEC MCTOAbI IIPpH
PEIICHUHU CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/la4 Ha BBIYHUCIICHHUEC YITIOB
MCIKAY CKPCHIMBAOIUMUCA IPAMBIMHU, MCKIAY HpHMOfI U IIJIOCKOCTBIO,
MCKAY IJIIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Beraucnsate 00beMbl ¥ IUIOMIA/H TTOBEPXHOCTE MHOTOIPAHHUKOB (IPH3Ma,
nUpamMu/a) ¢ IpUMEHEHHEM (OPMYJI, BEIYKCIISITH COOTHOIICHUS] MEXKTY
IUIOIIASIMM [TOBEPXHOCTEH, 00beMaMy MOJOOHBIX MHOTOTPAaHHUKOB

7.15

OHepI/IpOBaTB TMOHATHUAMHA. CUMMETPHUS B IIPOCTPAHCTBE, LICHTP, OCh U
IIOCKOCTb CUMMCTPHUH, HCHTP, OCh U INIOCKOCTh CUMMCETPHUU (I)I/Il"prI

7.16

W3BnekaTs, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha
4yepTexKax U pUCyHKaX

7.17

[IpumensTh reomeTpuueckue (pakThl A PELICHUS] CTEPEOMETPHUUECKHUX
3a/1a4, IpearonaraloliuX HECKOJIBKO IAaroB PELIeHUs, €CIIU YCI0BUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpuMeHATH mpocTENIINE NPOrPAMMHBIE CPEACTBA U IIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

7.19

[IpuBOaUTE TPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HHM, paCIlO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

HpI/IMCHHTB IIOJIYYCHHBIC 3HAHWs HA IIPAKTHUKE. aHAJIM3UPOBATH pPCaIbHbIC
CUTyalluu U NPUMCHATHb U3YYCHHBIC ITIOHATHA B ITPOLCCCE IMTOMCKA PCUHICHUA
MaTeMaTHYCCKHU C(I)OpMy.]'IPIpOB&HHOfI HpO6JIeMLI, MOZACIINPOBATH PCAJIBHBIC
CUTyallMu Ha A3BIKEC TCOMETPUH, UCCICIOBATE TOCTPOCHHBIC MOJCIIN C
HCIIOJIb30BAHUEM I'COMCTPUICCKUX MMOHATUH U TCOPECM, allrapara anre6pbl,




peliaTh NPAKTUYCCKUC 3aaa4U, CBA3AHHBIC C HAXOXKXIACHUCM
TreOMCTPHUICCKUX BCIUINH

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

7

I'eomerpus

7.1

OcHoBHbI€ IOHATHA cTepeoMeTpun. Touka, npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[ToHsATHE 00 AKCHOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3anmHOe pacronoxeHue NpsMbIX B IPOCTPAHCTBE. IIEPECEKAIOIINECS,

napaJulebHbIe U CKpeluBaronuecs npsamele. [lapamienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE. NapaJUIeJIbHbIE IPSIMBIE B IPOCTPAHCTBE, ApaLIEIbHOCTD TPEX
IPSAMBIX, [TAPAJUIEIbHOCTh IPSIMOU U INTIOCKOCTH. YTJIbI C COHAIIPABICHHBIMU
CTOPOHAMH, YroJl MEXy NPSMBIMU B IIpocTpaHCTBE. [lapaiebHOCTh MIIOCKOCTEN:
HapaJuleIbHbIe IUNIOCKOCTH, CBOMCTBA MTapaJUIEIbHBIX INIOCKOCTEN. IIpocTeimmue
IPOCTPaHCTBEHHBIE (PUTYpHI Ha MJIOCKOCTU: TETPa3p, KyO, napajuieienumnes,
MOCTPOEHUE CEYEHUI

7.3

[TepnieHAUKYIAPHOCTD NPSAMON U IJIOCKOCTH: MEPIEHANKYIISPHBIE NPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE NapAJICIIBHBIEC U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U IUIOCKOCTH, TEOPEMA O MPSAMOH NEPIEHANKYIIPHON
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE. YroJl MEXKAY MPSAMOM U IJIOCKOCTBIO, ABYTPaHHBIN
yroJ1, IMHEWHBIN yron IByrpaHHoro yria. [lepneHaukyssap u HakJIOHHBIE. paCCTOSHUE
OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHE OT IPSMOM JI0 TUIOCKOCTH, MPOEKIUs PUTypHl Ha
IJIOCKOCTH. [IepreHIUKyYyIApHOCTD IUNIOCKOCTEN: IPU3HAK NEPIEHAUKYIIIPHOCTH ABYX
mIockoctel. Teopema 0 Tpex MeprneHIuKyIsIpax

7.4

IToHsiTHE MHOTOIrPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroyibHas
pu3Ma, TpaHu U OCHOBAHUS MIPU3MBI, IPsIMasi U HAKJIOHHAs MIPU3MBbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH IpU3MBIL. [lapauienenunen, npsAMOYroJbHbIN apajuleIeIues] 1
ero cporictsa. [ImpamMuia: N-yrojgpHast NMpaMua, TpaHA U OCHOBAHUE NTUPaMUBI,
OOKOBast U MOJTHAsI TOBEPXHOCTh MUPAMU/Ibl, IPABUJIbHAS U YCEUEHHAsl MUPaMUA.
DneMeHTHI NpU3Mbl U upaMubl. [IpaBuabHbIE MHOTOTPAaHHUKU: IOHATHE
[IPaBUIILHOTO MHOTOI'PAHHMKA, IIPABUJIbHAS IIPU3Ma U IIpaBUJIbHAS IUPAMULA,
IpaBWJIbHAs TPEYTOJIbHASI MUpAaMUA U IPABUIbHBIN TeTpasap, Kyo. [Ipencrasienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTadp, AOACKa’Ap U ukocasapyrue CedeHus
MIPU3MBI U TUPaAMUBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE. CUMMETPHS OTHOCUTEIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
JIeMEHTHI CUMMCTpPUH B ITUpaMUJax, mapauiejICcnuineaax, mpaBuJIbHbIX
MHOT'OI'paHHUKax

7.6

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: peOpa, AuaroHany, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMOM MPU3MBI, IO
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOil pu3mbl. [lnomans 60koBoH
ITOBEPXHOCTU M MOBEPXHOCTHU MPABUIIbHOM MUPAMHUJIBI, TEOPEMA O IUIOIIAIH
yceueHHOM nupamupsl. [lonstue 06 oobeme. O0beM MUpaMHIbl, TPU3MBI




7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TUIOMIAIIMU TOBEPXHOCTEH,

o0BbeMaMu MONOOHBIX TEN

11 kiaacc

IIpoBepsiemble TpeOoBaHuA K pe3yabTaTamM ocBoennss OOIT

Ko .
I (I)lBe SEMOTO IIpoBepsiemble NpeAMeTHDIE Pe3yJIbTAThHI OCBOEHUSI OCHOBHOI
poBep o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001mero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBarh MOHATUSAME IUJIHHIPUYECKAS TOBEPXHOCTD, 00pa3yromune
6.1 UWIMHIPUYECKON TOBEPXHOCTH, LIMIUHAP, KOHUYECKasi TOBEPXHOCTH,
o0pasyromne KOHMYECKOW OBEPXHOCTH, KOHYC, ChepruuecKasi HOBEpXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa u 1rap)
6.3 OOBACHATDH CIIOCOOBI MOTYyYEHUS Tell BpallleHus
6.4 KinaccuduimpoBaTs B3aMHOE pacioiokeHue chephl U MITOCKOCTH
OmnepupoBarh MOHATUSAMHE: IAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CII0i1, OCHOBaHME IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO
CJ10s1, IIIAPOBOM CEKTOP
6.6 Bbrauciiate 00beMbI 1 TUIOIIAAM TOBEPXHOCTEH TeJ BpalleHHsl,
' TeOMETPHUECKUX TeJI C MPUMEHEHNEM (HOopMyIT
OmnepupoBaTh MOHATUSMHI . MHOTOTPaHHUK, BIMCAHHBIN B chepy U
6.7 OIMCaHHBIN OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAaHHUK UJIH TEJIO
BpAIICHHS
6.8 BBIUUCIIATE COOTHOIIEHHSI MEX Ty TUIOMIA/SIMH ITOBEPXHOCTEH U 00bEeMaMH
' MOIO0HBIX TET
6.9 N300paxaTs u3yyaembie GUTYpBI OT PyKH U ¢ TPUMEHEHUEM IIPOCTBIX
' YepPTEKHBIX UHCTPYMEHTOB
BeInonHATh (BBIHOCHBIC) IIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS Tell
BpAIICHHS
W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH MHPOPMAITHIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PHUTypax, MPEICTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpuMeHsATH reoMeTpudecKre (GaKThl IS pelIeHUs] CTEPEOMETPUUYECKUX
6.12 3aJ1a4, MPEeIoJIararoIInX HECKOJIBKO IIaroB PEIICHHs, CITH YCIIOBUS
IPUMEHEHMS 33aJ]aHbl B IBHOH popme
6.13 OnepupoBarh MOHATHUEM. BEKTOP B IPOCTPAHCTBE




6.14

BBITIOSTHATE ACHCTBHS CJIOXKEHHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB H
YMHOXCHHS BEKTOpa Ha YUCII0, OOBSICHITH, KAKUMHU CBOWCTBAMU OHH
o0JIanaroT

6.15

HpI/IMeHHTB IIpaBHJIO IIapaJuICICIIuIIcaa mpu CJI0KCHUU BEKTOPOB

6.16

OnepupoBarh NOHATUSAMU: 1€KapPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE,
BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YIOJI
MEXKy BEKTOPAMHU, CKaJIISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

HaXO,I[I/ITB CYMMY BEKTOPOB H IMIPOU3BECACHUE BEKTOPA HA YUCIIO, YI'OJI
MCKAY BCKTOpPpaMH, CKAJIIPHOC IIPOU3BCACHUC, paCKIaAbIBaTh BEKTOP I1O
ABYM HCKOJUIMHEAPHBIM BECKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTb YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemrats HpOCTef/’IHII/Ie TCOMCTPHUICCKUC 3a1a41 Ha IPUMCHCHHUEC BEKTOPHO-
KOOPAUWHATHOI'O METOda

6.20

Pemrats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCEMAaTHYCCKHUX OTHOIIICHUI B
HaXO0XKXACHHUC '’COMCTPHUUCCKUX BCIIMYUH I10 06pa3uaM HJIN aJITOPHUTMaM,
IMPUMCHAA U3BCCTHBIC MCTOAbI ITPU PCHICHUH CTaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpumensTHh mpocTee NPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEUICHUU CTEPEOMETPUUCCKUX 3a]1a4

6.22

HpI/IBO,I[I/ITb IpUMEPBLI MATCMATHUUYCCKUX SaKOHOMepHOCTCﬁ B IIpUPOJAC U
JKHU3HH, paClIO3HABATH IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsATh MOJIy4EeHHBIE 3HAHUA Ha IPAKTUKE: AHAIM3UPOBATH PEAIbHBIE
CUTYallUU U IPUMEHSTH U3yUYECHHBIE MIOHATHUS B IIPOLIECCE NTOMCKA PEILICHUS
MareMaTudecku chOpMyITUPOBAHHON MPOOIEMBI, MOJETHUPOBATH peabHBIC
CUTYalLlUH Ha A3BIKE TEOMETPHUH, UCCIIEI0BATH TOCTPOCHHBIE MOJIEIIH C
MCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajareopsl,
pelaTh NPaKTUYECKUE 3aa4H, CBA3aHHBIE C HAXOKJICHUEM
F€OMETPUYECKUX BEIUYUH

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpus
[unuuapuyeckas HOBEPXHOCTh, 00pa3yolie HUIMHIPUIECKON ITOBEPXHOCTH, OCh
6.1 |mumuHIpHYecKol moBepxHOCTH. L{MmmuHp: ocHOBaHMS M OOKOBAasi TOBEPXHOCTH,
o0pasyroias 1 ock, MJIOMIa b OOKOBON M MMOJHONW MOBEPXHOCTH
Konnyeckas moBepXxHOCTh, 00pa3yrole KOHMUYECKON OBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHHYEeCKOH noBepxHocTu. KoHyc: ocHOBaHME U BepIIHHA, 00pa3yromas 1 och,
' TIJI0MA b OOKOBOM ¥ MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromnme u
BBICOTA, OCHOBAaHUs U OOKOBAasi MOBEPXHOCTh
6.3 | Cdepa u mwap: ueHTp, paauyc, 1uaMeTp, IIOIaas MOBEpXHOCTH chepbl. B3anmuoe




pacronioxeHue cepbl ¥ INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, ronapb
cepsl

6.4

N300paxkeHune Ten BpalieHus Ha MJI0CKOCTH. Pa3BepTka IMIIMHIpa U KOHYCa

6.5

KomOuHaImu Te BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHKK, OMMCAHHBIN
okoo chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, HITU TEJIO BPAIICHUS

6.6

[Tonstre 06 o6beme. OcHOBHBIE CBOlicTBa 00BeMOB Tel. Teopema 06 oObeme
PSIMOYTOJIBHOTO MapauIesenuiena u caeacTBus u3 Hee. O0beM UITHMH/PA, KOHYCA.
O06wem mapa u wiomaas chepst

6.7

[TogoOHebIe Tena B nmpocTpancTBe. COOTHOMICHHUS MEXTY TIOMAIIMU
MOBEPXHOCTEH, 00bEeMaMH MOTO0HBIX TEJ

6.8

Ceuenus muuHapa (mapaiebHO U MEePICHINKYIISIPHO OCH), CEYCHHUS KOHYyCa
(mapayiesIbHOE OCHOBAHHIO U MPOXO/ISIIEE Yepe3 BEPIINHY), CCUCHHUS Iapa

6.9

BekTop Ha miockocTu U B npocTpaHcTBe. Cl10)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4ncio. PasznokeHne BEKTopa 0 TpeEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuino napamnenenunena. Pemenne 3anad, CBA3aHHBIX €
IIPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOPaMH

6.10

[IpsiMoyronbHas cucTeMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreitmue 3agaun B KoopArMHATaX. Y0l MEXIy BekTopamu. CKalsipHOE
MIPOU3BE/ICHNE BEKTOPOB. BbIUKCIIEHNE YIIIOB MEXKy NPSAMBIMU U IJIOCKOCTSIMU.
KoopanHatHO-BEKTOPHBINA METOJI ITPU PELIEHUH T'€OMETPUYECKUX 3a/1a4

IIpoBepsiembie HAa EI'D mo maTremaTuke
TpeOdoBaHus K pe3yjabraram ocBoeHus OOII

COO

Jlst npoBenenust EI'D mo maremaTrke HCHONB3yeTCs nepedeHb (Koanpukarop)
npoBepsieMbIX TpeboBaHuil Kk pezynbratam ocBoeHus:t OOIT COO u nepedeHb 31€MEHTOB
coZiep KaHusl.

Ilepeuensb (komudukaTop) npoBepsieMbIX TpedOBaHMIi K pe3ybTaTam ocBoeHust OOII

COO

Kon

IIpoBepsiemble TPeOOBaHMSA K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHHA

NPOBEPsSIEMOr0 | OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeiHero oo1ero
TpeOoBaHusi | o0pa3oBaHus

Biianenue Meronamu 10Ka3aTenbCTB, alTOPUTMaMU PEILICHKS 3a/1a4;
yMeHHe (popMyIHUpOBaTH U ONEPUPOBATH MOHATUSMU: ONIpEETICHHE,
aKCHOMa, TEOpEMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKHU; IPUMEHSTh UX; yMeHUE GOPMYyIUPOBAThH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHNE, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, UCIIOJIB30BAaTh METOJI MATEMATUYECKOW HHYKIINH;




IIPOBOJMTD TOKA3aTEIbHBIE PACCYKICHMS IIPU PEIIECHUH 3aa4, OLICHUBATh
JIOTUYECKYIO NPAaBUIBHOCTD PACCYKJIEHUHN; YMEHHUE ONIEpUPOBATH
MOHATHSMH . MHOXECTBO, IIOJMHOKECTBO, OIIEpalliy HaJl MHOKECTBAMU,
YMEHHE UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHbIN anmnapaT JJs ONUCaHus
pEaJIbHBIX MTPOLIECCOB U ABJICHUH U IIPU PELICHUM 3a/1a4, B TOM YHUCJIE U3
ApYyrux y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Ipad), JepeBo, UK, I'pad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCIIONIB30BaTh rpadbl MpH
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATYpPaJIbHOE YUCIIO, IIEJI0C YUCIIO,
CTETICHb C IEJIBIM TI0Ka3aTelieM, KOPEeHb HATYpPaIbHOM CTEIEeHH, CTETICHb C
palMoHaIbHBIM ITOKA3aTeNIeM, CTEIICHb C JCHCTBUTEIbHBIM ITOKa3aTesIeM,
norapudM 4ucia, CAHYC, KOCUHYC ¥ TAHTEHC MPOW3BOJILHOTO YHCTIA,
OCTaTOK MO MOJYJIIO, PAIlHOHAIILHOE YHCIIO0, UPPAIIHOHAILHOE YHCIIO,
MHO’KECTBa HATyPAJIbHBIX, [EJIBIX, PAIIHOHAIBHBIX, JTCHCTBUTEIHLHBIX YHCEIT,
YMEHHUE UCIOJIb30BaTh MPU3HAKH JIEIMMOCTH, HAUMEHBIIHIA 00IIHiA
JICNIATENh ¥ HAUMEHBIIIee 001Iee KpaTHOE, anroput™ EBkiuaa npu
PEIICHUH 33/1a4; 3HAKOMCTBO C Pa3JIHYHBIMHU TO3UIIMOHHBIMH CHCTEMaMHt
CUHCJICHHS; YMEHHUE BBIOIHITH BBIYUCIICHUE 3HAYCHHUI U IPEOOpa3oBaHus
BBIP@KCHHUI CO CTENEHIMH U jorapudmamu, mpeodpa3oBaHus ApOOHO-
paIMOHAIBHBIX BRIPAKCHUN; YMEHHE OTICPUPOBATH MTOHITHSIMH:
MIOCJIC0BATEIBHOCTD, apu(MeTHYCCKas IPOIPECCHsl, FeOMETPHUIECKast
nporpeccusi, 0eCKOHEYHO yOBbIBAIOIIasi FEOMETPUIECKAsl IIPOTPECCHUS;
yYMEHUE 3a/1aBaTh IMOCIICAOBATEIILHOCTH, B TOM YHCJIE C TIOMOIIBIO
PEKYPPEHTHBIX POPMYJI; YMEHHUE OMEPUPOBATH TIOHATUSIMH: KOMITJICKCHOE
YHCII0, CONPSDHKCHHBIC KOMIUIEKCHBIC YHCIIa, MOJYJIb H aPTyMEHT
KOMIUIEKCHOTO yucia, popMa 3aMucu KOMIUIEKCHBIX YUCell
(reomeTpuueckasi, TPHTOHOMETPUYECKAs U ajreOpandeckas); yMeTh
MIPOU3BOIUTH apu(MeTHIeCcKre NEHCTBUS C KOMIUIEKCHBIMH YHCIIaMH;
MIPUBOJIUTH TIPUMEPHI UCTIOIB30BAaHUS KOMIUIEKCHBIX YUCEIT; OTICPUPOBATH
MOHATHSIMH: MaTpula 2x2 u 3x3, onpeaenuTeab MaTPHUILH,
TCOMETPHUYECKUN CMBICTT ONIPEACTUTEIIS

YMeHue onepupoBaTh MOHATUSMU: PALIMOHAIBHBIE, HPPALIMOHAIIBHBIE,
NoKa3aTebHble, CTENEHHBIE, Iorapu(GMUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONIEPUPOBATh MOHATHUSIMHU:
TOKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO,
CHCTEMa YpaBHEHUU U HEPABEHCTB, PABHOCWJIBHOCTh YpaBHEHMUIA,
HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh YPaBHEHMs], HEPABEHCTBA U CUCTEMBI
C MIOMOILBIO PA3IUYHBIX IPHUEMOB; pelllaTh ypaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI C 1IapaMETPOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUIS pellieHus MaTeMaTUYeCKUX 3aa4 U 3a7a4 U3 pa3InyHbIX o0nacreit
HayKH U peaJIbHOM KU3HU

YMeHue onepupoBaTh MOHATUIMU: (YHKIHSI, YeTHOCTh (YHKIIUH,
MEePUOJUYHOCTDh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKITUH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (D YHKITUH, HANOOJIbIIIEe M HANMEHBIIICEe 3HAYCHUS
(YHKIIUU Ha IPOMEKYTKE, HETIpephIBHAS (PYHKIIHSI, ACHMIITOTHI Tpaduka
(GbyHKIMH, TIEpBasi ¥ BTOpasi Mpou3BOAHAs (DYHKIIMH, TEOMETPUUECKUI 1
(bu3nuecKuil CMBICT POU3BOAHOM, IEpBOOOpa3Has, OMpeIeICHHBIN




UHTErpa; yMEeHHe Hax0IUTh aCUMIOTOTHI rpaduka GyHKINH; YMEHHE
BBIYUCIIATH IIPOU3BOAHBIC CYMMBI, IPOU3BCACHU A, HACTHOI'O U KOMIIO3UIINHU
(GyHKIMH, HAXOIUTh YpaBHEHHUE KacaTeNbHOM K rpaduKy QyHKIMH; YMEHUE
HAXO/UTh MPOU3BOIHBIC FTIEMEHTAPHBIX (DYHKIMI; YMEHUE HCIIOIb30BaTh
MIPOU3BOIHYIO JUJISl KCCIeAOBaHUS (PYHKUIMN, HAXOAUTh HAaUOOJIbIINE U
HAaMMEHBIINE 3HaYeHUs PYHKUUH, CTPOUTH IpaUKH MHOTOUIICHOB C
WCIIO0JIb30BAaHUEM allllapaTa MaTeMaTUYECKOr0 aHAJIN3a; IPUMEHSTh
MPOU3BOJHYIO JJIS1 HAXOXKACHUSA HAWITYUHICTO pCIICHUA B IIPUKJIAAHBIX, B
TOM YHCJIE€ COIMATIbHO-9KOHOMHYECKHUX U (PU3NYECKUX 3a/la4ax; HaXOqUTh
TUIOIIAZHN U 00bEMBI (DPUTYP C TIOMOIIBIO HHTErpaJia; IPUBOAUTH IPUMEPHI
MaTEMaTHYECKOr0 MOJICTUPOBAHUS C MOMOIIBIO U depeHIHaTbHBIX
YpaBHEHUH

YMeHue onepupoBaTh NOHATHIAMHU: TpaduK GyHKINHU, 0OpaTHAs QyHKINA,
KOMIIO3UIIUS (PYHKIUH, TMHEWHAs QYHKIUS, KBaIpaTuIHast (yHKIIHS,
panroHanbHast QyHKIMS, CTeTieHHas QYHKIUS, TPHTOHOMETPHUYECKHUE
GbyHKIIUK, OOpaTHBIC TPUTOHOMETPHUYECKUE (DYHKIMH, TTOKa3aTeIbHAs U
norapupmmuuecKkas GyHKINN, YMEHHE CTPOUTH TPaQUKU U3yISHHBIX
(GyHKIUH, BBIIOIHATH TpeoOpazoBanus rpadukoB QYyHKIUH, HCIIOIb30BATh
rpaduKu IS U3y4EeHUs POIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4
U3 JAPYruxX y4eOHBIX MPEJAMETOB U 33/1a4 U3 PeallbHOW YKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH M@Ky BEJTMUMHAMH; UCTIONH30BATh CBOWCTBA U
rpaduku GYHKIUHN IS pellieHHs YpaBHEHHA, HEPABEHCTB U 3314 C
napamMeTpamu; U300pakaTh Ha KOOPAMHATHOH IIIOCKOCTH MHOYKECTBA
pelleHHd YpaBHEHHI, HEPABEHCTB M UX CUCTEM

YMeHue peniath TEKCTOBBIC 3a/1a4M Pa3HbIX THIIOB (B TOM YHCIIC HA
MPOLEHTHI, JOJIM U YaCTH, Ha JBI)KEHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 3aJ1a4M U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(rHAHCAMU); COCTABIIATH BBIPAKCHHUSI, YPABHEHNUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33J]a4l, UCCIIEJIOBATh MTOJIyYEHHOE PElIeHUE U
OLIEHUBATh MPABJIONO00HOCTh PE3YJIbTATOB; YMEHUE MOAEIHPOBATh
pealibHbIe CUTYyalluM Ha SI3bIKE MaTEMAaTHKH; COCTABIISATh BhIPAXKEHNU,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H, HCCIIEN0BATh
MIOCTPOEHHBIE MOJIEJIN C UCIOIb30BAaHUEM alIapaTa ajareopsl,
MHTEPIPETUPOBATH MOJYyYEHHBIN PE3yIbTAT

YMeHue onepupoBaTh MOHATHAMU: CPeIHEE apu(PMETHIECKOE, MEIMaHa,
HauOoJbIlIee U HAaNMEHbIIIee 3HAUCHUS, pa3Max, AUCTIEPCHs], CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOTO HAbOpa, yMEHHUE U3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIIKIO, TIPEICTABICHHYIO B TAONMUIaX, HA AUarpaMMax, rpadukax,
OTPa)KaIoIIyI CBOMCTBA peabHBIX MPOIECCOB U SIBICHUI; TIPEICTABIIATH
MH(OPMAIIHIO ¢ TOMOIIBIO TAOIUI] M TUarpaMM; UCCIEA0BATh
CTATUCTUYECKUE JJAHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TpaduuecKux
METOJIOB M SJIEKTPOHHBIX CPEJICTB; TpadUUeCcKH UCCIeA0BaTh COBMECTHBIE
HaOJII0JICHHUS C TIOMOIIBIO IHarpaMM PacCEMBaHUS W IMHEWHON Perpeccuu

YMeHne onepupoBaTh NOHATUAMU: CIIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; yMEHHE BBHIUUCIIATH
BEPOATHOCTH C UCIOJIb30BAHUEM I'paUUECKUX METO/I0B; IPUMEHSITh
(bopMyIIBI CIIOKEHHS U YMHOKEHHSI BEpOATHOCTEH, (hopMyITy OTHOM




BeposTHOCTH, popMyny bepHyiian, koMOnHaTopHBIC (HAKTHI U POPMYIIHI,
OLIEHUBATh BEPOSATHOCTH peaIbHBIX COOBITUI; YMEHHE ONIEPHUPOBAThH
MOHATHUSIMU . CITy4aiiHasi BEIMYMHA, pACIIPE/ICIICHUE BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXKUIAHKE, JUCTICPCUS U CTAHIAPTHOE OTKIOHECHUE
CITy4aitHOW BENIMYMHBI, (GYHKIIUU PAaCTpeeNICHHs U TUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIHHOTO M HOPMAJILHOTO PACHPE/IeNICHH; YMEHUE
UCIIOJIh30BATh CBOMCTBA M3YYCHHBIX PACTIPE/ICICHUN /IS pEIICHUs 3a/1a4;
3HAKOMCTBO C IIOHSITUAMHU. 3aKOH OOJIBIINX qucell, METOAbI BBI60pO‘-IHBIX
WCCIICIOBAaHHI; YMEHUE TIPUBOIUTH IIPUMEPHI TIPOSIBIICHHS 3aKOHA OOJIBIITMX
YHUCCII B IPUPOJHBIX U 06L[I€CTBCHHBIX SABJICHUAX, YMCHUC OIICPHUPOBATH
MOHATHUSIMH. COYETaHHE, IIEPECTAHOBKA, YHCIIO COYCTAHUH, YHCIIO
nepecTaHoBoK; OnHOM HpIoTOHA; yMEeHHE IPUMEHITh KOMOUHATOPHBIE
(baKThI U pacCyXICHHUs I PEUICHUS 3a]1a4; OLICHUBATh BEPOSTHOCTH
PCAJIbHBIX C06BITI/II71; COCTaBJIATH BEPOATHOCTHYIO MOACIIb U
WHTEPIPETUPOBATH MOJTYYCHHBIH PE3yIbTaT

YMeHue onepupoBarh NOHATUAMU: TOUKA, IPAMast, INIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, INIOCKUM YIroJl, ABYTrpaHHBIN
yroJI, TPEXTPaHHBIN yroJl, CKPEIMBAIOIIUECS TIPSMBIE, 1aPAJIIIEIIBHOCTD U
NEPHNCHAUKYIIAPHOCTD MPSAMBIX U HHOCKOCTefI, YroJj MCXAy MpAMbIMH, YTOJI
MEXy IPSAMOH U INIOCKOCTBIO, YTOJI MEXY INIOCKOCTSMM, PACCTOSIHUE OT
TOYKH O0 INIOCKOCTH, paCCTOAHUC MCXKAY IPAMBIMHU, PACCTOAHNUEC MCKAY
IUIOCKOCTSIMU, YMEHHUE UCIIOJIb30BaTh IIPU PEILIEHUH 3a7a4 U3Y4YECHHBIC
(baKThl ¥ TEOpEMBI TNIAHUMETPHUN; YMEHHUE OIICHUBATh pa3Mepbl 0ObEKTOB
OKPY>KaIOILEro MUpa; CTPOUTHh MaTEMaTUYECKHE MOJIEIH C IIOMOILBIO
IreOMCTPHUICCKUX MMOHATHH U BCJIMYMH, p€IIaTh CBA3aHHLIC C HUMU
IIPAKTUYECKUE 3a1a4
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YMeHue onepupoBaTh NOHATUSAMU: TUIOMIAb (GUTYPBI, 00BEM (PUTYpHI,
MHOT'OTpaHHUK, IPAaBUIIbHBIM MHOTOTPAaHHHUK, CEUEHNE MHOTOTPAHHHUKA,
KyO, mapajuiesnenunes, npu3Ma, nupamuja, Gurypa v noBepxXHoCTb
BpallleHHs], IWINHAP, KOHYC, map, cdepa, Iomaas cepsl, mionaib
MOBEPXHOCTH MUPAMHU/IBI, TPU3MBI, KOHYCa, IIMIIMHIPA, 00BeM Ky0a,
MPSIMOYTOJIBHOTO NapauIeeNUIe a, TUPAMUAIB], TPU3MBI, IWIINHJPA,
KOHYca, I1apa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCca U IIWINHPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHUIO, CEUEHUE 11apa, MII0CKOCTD,
Kacaromascs cepsl, HUINHAPA, KOHYCa; YMEHHE CTPOUTH CCUEHHE
MHOTOI'paHHHKA, N300pakaTh MHOTOTPAHHUKHU, QUTYPBI U IOBEPXHOCTH
BpAIllEHHUs, UX CEYEHMUs], B TOM YHUCJIE C TIOMOIIbIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE NPUMEHATh CBOUCTBA FTEOMETPUUECKUX (PUTYpP, CAMOCTOATEIBHO
(bopMyIIMpoBaTh ONPEEICHNUS U3Yy9aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAxX M NMpHU3HAKaX F€OMETPUUECKUX (PUTYp, 0OOOCHOBBIBATH UIIH
OTIpOBEpraTh UX; yMEHHE IPOBOAUTD KiIacCUPUKALIKIO PUTyp TTO
Pa3UYHBIM PU3HAKAM, BBITOJIHATE HEOOXOJUMBbIE TOTIOJHUTEIbHBIE
MOCTPOCHHUS
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YMeHue onepupoBaTh NOHATHIMU: JABHKEHHE B IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHBIfI NEPEHOC, CUMMETPUA HA IIJIOCKOCTHU U B IIPOCTPAHCTBE,
MIOBOPOT, Mpeodpa3oBaHue Moaoous, Nog00HbIE GUTYPBI, YMEHHE
pacrno3HaBaTh paBHbIE U M10I00HbBIE GUTYPHI, B TOM YKCJE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIOIB30BATh TEOMETPHUECKUE OTHOIICHUS TPU




PELICHUH 3a/1a4; HAXOAUTh TEOMETPUUYCCKUE BETMUMHBI (JTTMHA, IO,
IUIOIIAa b, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB U U3
peabHOM KU3HU; YMEHUE BBIYMCIISITh T€OMETPUUCCKUE BEIMYMHBI (THHA,
yroJ1, IJIOIIa 1k, 00BEM, IJIOIIA b TOBEPXHOCTH), HCIIOJIb3YsI U3YUCHHBIC
(GbOopMyIIBI B METOIBI, B TOM YHCJIE: IJIONIA (b TIOBEPXHOCTH IMUPAMU/IBI,
MPU3MBI, KOHYCA, HWIMHIPA, IJIouaas chepsl; 00beM Kyoa,
MPSIMOYTOJIBHOTO MTapauIeyIeIUIIe Ia, TUPAMUIbI, IPU3MBI, IWIMHApA,
KOHYCa, IIapa; yMEHHUE HAXOAUTh OTHOLICHHE 00bEMOB MOJOOHBIX (DUTYD

YMeHue onepupoBaTh MOHATHAMU: IPAMOYIOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOP, KOOPAUHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO, PAa3JIOKEHUE BEKTOpa 1o Oa3ucy,
CKaJISIPHOE MPOM3BEEHUE, BEKTOPHOE IIPOU3BENCHUE, YTOI MEKIY
BEKTOPAMHM; YMEHUE UCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOA ISl
peleHysl FeOMETPUUECKUX 3a/1a4 U 334 IPYTUX Y4eOHbIX IPEIMETOB
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YMeHue BIOUpaTh MOAXOAALINN METO/ JUIsl pEIICHUs 3a/1a41; IOHUMaHKe
3HaYMMOCTH MaT€MaTHKHU B U3YyYE€HUU NPUPOIHBIX U OOIIECTBEHHBIX

13 IIPOLIECCOB U SIBIICHUH; YMEHHUE PACIIO3HABATh IIPOSBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHE IIPUBOJUTD IIPUMEPBI MATEMaTHUECKHUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOW HAYKH

Hepeqeﬂb 3JIEMEHTOB COACPKaHUS, IIPOBEPACMBIX HA EI'D nmo maTemaTuke

Kopn | IIpoBepsieMblii 3JIeMEeHT cO/epP:KaHUSA
1 |Ywucna u BeruuCICHUS
1.1 |HarypanbHble U 1enbie yucna. [[pu3Haku 1eTMMOCTH IeNbIX YHCeT
12 Panmonaneueie yncna. OOBIKHOBEHHBIC U IECATUYHBIE APOOU, TIPOIIEHTHI,
" | OeckoHEeUHbIEe TepuoInYecKue 1podu
13 ApudmeTndeckuii KOpeHb HaTypadbHOU cTeneHu. [leiicTBus ¢ apupMeTHIeCKUMHU
" | KOpHSIMU HaTypaJbHOM CTENEHU
14 Crenens ¢ 1nensiM nokasaresnaeM. CTeneHb ¢ pallMoOHaIbHBIM Moka3aTeneM. CBoiicTBa
" |cTenenu
15 CuHyc, KOCUHYC U TaHT€HC YMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
"~ | apKTaHT'€HC YUCIOBOTO apryMEHTa
1.6 |Jlorapudm uncna. JleciTuuHbIe U HaTypaJbHbIE JIOTApU(MBI
HetictButenbHple uncia. ApudMeTHIecKre orepaluu ¢ AeHCTBUTEILHBIMI YACIAMHU.
1.7 |[IpubnuxeHHbIE BEIYUCICHUS, IPABHUIIA OKPYTJICHUS, MPUKUIKA U OLIEHKA pe3yabTaTa
BBIYMCIICHUI
1.8 |IIpeoOpa3oBaHMe BBIpaKEHUI
1.9 |KomrmiekcHbie yncna
2 | YpaBHEHHS 1 HEpaBEHCTBA
2.1 |Llenbie u TpOOHO-pAIIIOHAIEHBIC YPAaBHEHUS




2.2

HppanmonansHble ypaBHEHUS

2.3 | TpuronomeTpuuecKue ypaBHCHHS

2.4 |Iloka3zatenbHbIC U JOTAPHUPMHUUECKIE YPABHEHHS

2.5 |Llenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 | UppannoHaabHbIE HEPABEHCTBA

2.7 |Iloka3aTenpHble U JorapuMHUUECKHE HEPABCHCTBA

2.8 | TpuronomeTrpuyeckue HepaBEHCTBA

2.9 |Cucrembl 1 COBOKYITHOCTH YpaBHEHHUH U HEPABEHCTB

2.10 | YpaBHeHUS1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 | Matpuua cuctemsl JIMHEHHbIX ypaBHeHUH. OnpeienuTesb MaTpULlbl

3 | ®ynkuuu u rpaduku

31 Oynk1us, crocoos! 3ananus pynkmun. ['padux Gynkun. Bzanmuo odparubie
¢ynkuuu. YetHsle u HeueTHble GyHKUMU. [lepruoguueckue GyHKIUMN
OO6nacTp onpeneneHus: 1 MHOXKECTBO 3HaueHUH QpyHkimn. Hymu GyHkmm.

39 [TpomexyTkH 3HaKONOCTOSAHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMH. Hanbosbiiee 1 HanMeHblee 3HaYCHUE
(GYHKLHU Ha IPOMEXYTKE

33 CrenenHas (GyHKIHMS C HaTypaJlbHBIM U LI€JIbIM MOKa3ateseM. Ee cBoiicTBa u rpaduk.
CaolicTBa U rpauK KOpHs N-Oi CTENEHU

3.4 | TpuroHomerpuieckue GyHKLNHU, UX CBOMCTBA U TpaduKu

3.5 |Iloka3arenbHas u Jorapupmudeckas GyHKIMH, X CBOWCTBA U TpapUKU

36 Touku pazpsiBa. AcuMnToThl rpadukoB GyHkuui. CBONCTBA QYHKIIHH, HEMTPEPHIBHBIX
Ha OTpe3Ke

3.7 |IlocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIE0OBATEIbLHOCTEH

3.8 | Apudmerrnueckas u reomeTpryuecKkas mporpeccun. @opMyIia CIOKHBIX TPOLIEHTOB

4 | Hagaia MaTeMaTH4eCKOTO aHAIHM3a

4.1 |IIpousBoanas ¢pyHkuuu. [Ipon3BogHbIE 371€MEHTAPHBIX (PYHKIUI
[TpuMmeHeHre MpOM3BOJHON K HCCIIeI0BaHUIO (QYHKIIMI HAa MOHOTOHHOCTD U

4.2 |skctpemyMmbl. HaxoxxaeHre HanOobIIero 1 HAaMMEHbIIEero 3HaYeHUs (PYHKIIMK Ha
oTpe3Ke

4.3 |IlepBooOpasnas. HTErpan

5 | MHoxecTBa U JOruKa
5.1 | MHoXecTBO, onepanuu HaJ MHOkecTBamHu. Jlunarpammel Ditnepa - Benna
5.2 |Jloruka

6 |BeposTHOCTB M cTaTHCTHKA




6.1

OmnmncarenbHas CTaTHCTHKA

6.2 | BepostHOCTh
6.3 | KomOunaTtopuka
7 |T'eomerpus
7.1 | ®durypsl Ha MIIOCKOCTH
7.2 | IIpsiMble U TJIIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOTpaHHUKH
7.4 | Tena v NOBEpXHOCTHU BpalLlEHUS
7.5 | KoopnHATHl M BEKTOPBI




