MYHHIUTATLHOE O1ODKETHOE 0011e00pa3oBaTebHOE YUPEKICHHE
CpenHsis one06pa3OBaTeana51 mkona Ne 1

[MTPUHATO

PELICHUEM METOIHUECKOTO
00beIUHCHUA

YUUTENEH eCTECTBEHHO-HAYYHOTO
MK

npotokos ot 30.08.2022r. Ne 1

[TPUHATO

peLIeHHEM METOIUYECKOTrO
00BeTHHEHUS

yuuTeleil eCTEeCTBEHHO-HAYYHOr0

MK
nporokon ot 29.08.2023r. Ne 1

[MPUHATO

peLICHHEM METOIMYECKOr0
00beIHHEHUS

YUHTENeH eCTECTBEHHO-HAYYHOIO
LUKTIA

npoToko ot 29.08.2025r. Ne 1

[TPUHATO

peIEHUEM METOIHIECKOTrO
00BeTHHEHUS

yuuTeliell €CTECTBEHHO-HAYYHOTrO

MKIIa
nporokos ot 28.08.2026r. Ne 1

29.08.202’-5;{

-COFJIACOBAHO
| 3aM.anpe 'opa o YBP

| E. 10. CaobonpsH

e, COFHACOBAHO

<rppa o YBP
’ / -~ . B. Xamarosa

3 'c OFJIACOBAHO

: 3am, ;m;;z pano VBP
g ,20 1. B. Xamarosa
©28.08.2026r,

Pabouyasi nporpamma
yueOHOro npeamera «Maremarukay
JUIS CpesiHero 001ero 00pasoBanus

Cpox ocBoerwus: 2 roaa (10-11 knacc)

CocraBuTenu:
Bnaceuxo T.A.
ITorepennas T.H.

2022 2023 2025 2026



lloacnumenvuas 3anucka

Pabouas mnporpamma o0s3aTenbHOTO y4yeOHOro mnpeamera «MaTemaThKa»
(npenmeTtHass oOnacte "Martematuka u MuHbopmartuka'") pa3pabotaHa B
COOTBETCTBMM C TpeOoBaHusaMu 1. 32.1. denepalibHOrO0 TrocyJapCTBEHHOTO
00pa3oBaTeILHOTO CTAaHJApTa OCHOBHOTO o00mero oo6pa3zoBanus, 1. 136
®denepanbHO 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIeT0 0Opa3oBaHUs U
[lonoxennem o pabouux mporpaMMax y4deOHBIX MPEIMETOB, Y4Y€OHBIX KYpCOB,
y4eOHBIX KypCOB BHEYPOUHOU JAEATENIbHOCTH, yueOHbIX Moayneir MBOY COIIl No
1.

[Iporpamma mo mMaTemMaTHKe Ha YPOBHE CpEIHEro oOIIero odpa3oBaHMS
pazpaborana Ha ocHoBe PI'OC COO c¢ y4y€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPENBABIIEMbIX K MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAJAULIUNA
poccuiickoro  oOpa3oBaHus. Peanmuzanuss mporpaMMmbl 1O MaTeMaTHKe
o0OecreynBaeT OBJAJCHHE KIIOYEBHIMU KOMIIETEHIMSMH, COCTABIISIOIIUMU
OCHOBY [UIsl CaMOpAa3BUTHsI U HEMPEPHIBHOTO 00pa3oBaHUs, LEJIOCTHOCTD
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TI03HABATEIBHOIO PA3BUTHUS JMYHOCTU
00yJaronuxcs.

B mporpamme mo maTeMaTHKe YYTEHBI Waed W TojoxeHus KoHnenmmn
pa3BuUTHsl MaTemaTuuyeckoro ooOpasoBanus B Poccuiickoit ®epepamuun. B
COOTBETCTBUM C Ha3BaHUEM KOHIIEHIMH, MaTeMaTUYecKoe 00pa3oBaHue JODKHO,
B YaCTHOCTH, IMPEJOCTABIATh KaXKIOMY OOYy4arolmeMycsi BO3MOXKHOCTb
JOCTH>KEHUS YPOBHS
MaTeMaTUYeCKUX3HaHUI,HE0OX0IUMOT OIS TaIbHEHIIIe Iy CIIEIIIHOM>KU3HUBOOIIIEC
TBe. VIMEHHO Ha pelleHue 3TOW 3a/layM HalleJieHa MporpaMMa IO MaTeMaTHKe
0a30BOr0 YPOBHSI.

B osmoxy 1mudpoBoit Tpanchopmamuu Bcex cdep  UeIOBEUSCKOM
JESITENIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3
0a30BOM MaTeMaTHYECKOW ITOATOTOBKU. Y’K€ B IIIKOJIE MaTeMaTHKa CIY>KUT
OTIOPHBIM TIPEIMETOM [JIsl M3YyUYEHUS! CMEKHBIX TUCHUIUIMH, a B JKU3HH IOCIE
IIKOJIbl PEaJbHOM HEOOXOJMMOCTBIO CTAaHOBHUTCS HENPEPHIBHOE 00pa3oBaHMUE,
4TO TpeOyeT MOJHOIEHHOM 6a30BOM 00111€00pa30BaTENbHON MOATOTOBKH, B TOM
qucie M MaTeMaTH4ecKod. DTO OOYyCIOBIEHO TE€M, YTO B HAIIM JHU PacTET
YHUCIIO CHEHUAIBHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHUEM
MaTeMaTUKU: U B cdepe SKOHOMUKHM, U B OH3HECE, U B TEXHOJIOTHMUECKUX
obnmacTsaXx, W Jakxe B TyMaHWTapHBIX cdepax. Takum oOpaszom, Kpyr
o0yJaronmxcs, il KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAUYMMBIM IPEIMETOM,
CYILLECTBEHHO PaCIIMPSAETCS.

[IpakTHueckast TMONE3HOCTh MAaTEMATHKH OOYCIIOBIEHa TeM, UTO €&
OpeAMETOM  SBIAIOTCA  (yHOAMEHTaJbHbIE  CTPYKTYphl —~ HAalIero  MHpa:
MPOCTPAHCTBEHHBIE (OPMBI U KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTEHIINX,
yCBaMBAE€MbIX BHE IIOCPEACTBEHHOM OIBITE, JO JIOCTaTOYHO CIIOXKHBIX,
HEOOXOAMMBIX JJIi Ppa3BUTUS HAyYHBIX M TEXHOJOrMYeckux wuaeil. bes



KOHKPETHBIX MAaTE€MaTUYECKUX 3HAHUU 3aTPyJHEHO IMOHMMAHUE NPHUHIIMIIOB
yCTpOMCTBA Y  HUCHOJB30BAaHUS COBPEMEHHOW TEXHHUKH, BOCHPHUITHE U
MHTEpIpeTanuss pa3HOOOpa3HON COLUANIbHOM, 3KOHOMUYECKOM, MOJIUTUYECKOU
uH(popmanuu, Mano 3P(GEeKTHUBHA MOBCEAHEBHAs MPaKTUYECKas IESTEbHOCTb.
Kaxxnomy uenoBeky B CBOEM JKM3HU MPUXOAMUTCS BBIIOJIHATH JTOCTATOYHO
CJIOXHBIE PACUETHI U COCTABJIATH HECIIOXKHBIE AITOPUTMBI, HAXOJUTh HY>KHbIE
(GOpMyJIbI U IPUMEHATH UX, BIAJIETh NPAKTUUECKUMH MPUEMAMU F€OMETPUUECKHUX
U3MEpPEHUIl U TMOCTPOEHUH, YUTaTh HHPOPMALMIO, MPEACTABICHHYIO BBHUIY
TaOJIML, JOWarpaMM M TpauUKoB, KUTb B YCIOBHUSIX HEONPENEIEHHOCTH H
OHUMATh BEPOSITHOCTHBIN XapaKTep CIy4yalHBbIX COOBITHIA.

OpHoBpeMEHHO C pacuiMpeHueM cdep NpPUMEHEHHs MaTeMaTUKU B
COBPEMEHHOM 00111ecTBE BCE Oosiee BaXKHBIM CTAHOBUTCS MATEMATUYECKUN CTHIIb
MBIIIJICHUS, MPOABISIOMIMNACA B ONPENENEHHBIX YMCTBEHHBIX HaBbIKax. B
NpOLIECCe M3YyUEHUsI MAaTEMAaTUKU B apceHald NMPUEMOB M METOJIOB MBIIILICHUS
YeJIoBeKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIUS U JIETyKIUs,
00001IeHNe U  KOHKpeTHW3allus, aHaJIu3 ¢ CHUHTE3, Kiaccupukamus u
cuctemaruzanus, adctparupoBaHue u aHanorus. OOBEKTbl MaTeMaTHUYECKHX
YMO3aKJIIOYeHUH, TMpaBWiia WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHU3M
JOTUYECKUX TOCTPOCHUMN, CIOCOOCTBYIOT BbIpaOOTKE yMeHHS (HOPMYIHPOBATh,
00OCHOBBIBATh U JOKA3bIBaTh CYXKIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIUIEHHEe. MareMaTtuke NpPHHAUICKUT Beaymas poib B (OPMHPOBAHUU
aNTOPUTMHUYECKON KOMIIOHEHThI MBIIUICHUSI U BOCIIMTAHUHM YMEHUI E€HCTBOBATh
N0 3aJaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh W3BECTHHIE M KOHCTPYHPOBATH
HOBBIC. B mportecce peneHus 3a1a4—0CHOBHOM Y4eOHOM AesATEILHOCTH Ha ypOKax
MaTeMaTUKU—Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAHAS CTOPOHBI MBIIIICHHUS.

OOyuenue martemaTHke AA€T BO3MOXKHOCTH Pa3BUBATh y OOYYAIOIIHUXCS
TOYHYIO, PAIIMOHATIBLHYI0O U MH(POPMATHBHYIO pedb, YMEHHE OTOMpaTh HamOoJee
NOJIXOJSAIINE  SI3IKOBBIC, CHMBOJMYECKHE, Trpaduueckue CpeactBa s
BBIPAYKEHUS CYKJICHUI U HATJISITHOTO UX MPEACTABICHUS.

Heo0xoauMbIM ~ KOMIIOHEHTOM  OOLIEH  KyJIbTypsl B  COBPEMEHHOM
TOJIKOBAaHUM  sIBIETCS  oOllee 3HAKOMCTBO C  METOJAaMU  TO3HAHMS
JNEUCTBUTEIBHOCTH, NPEICTABICHHE O MPEAMETE W METOJE MAaTEMaTUKH, €ro
OTIMYMSI OT METOJOB €CTECTBEHHBIX M I'YMaHHWTapHBIX HAayK, 00 OCOOEHHOCTAX
NPUMEHEHHS] MAaTEMAaTUKH JJi PELICHUs HAYYHBIX M MPUKIAAHBIX 3a7ad. Takum
o0pazoMm, MaTemMaTHuecKoe OO0pa3oBaHHME BHOCUT CBOH BKJIaJ B (popMHpOBaHHE
o011ei KyJIbTyphl YeJIOBEKa.

N3yuenne MareMaTukd CHOCOOCTBYET ACTETUYECKOMY  BOCIHUTAHHIO
YeJIOBEKA, MOHUMAHHUIO0 KpacoTbl M H3SILECTBA MAaTEMAaTUYECKUX PACCYKICHUH,
BOCHPUATHIO FTEOMETPUUECKHUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.

[TpuoputeTHpiMu mensiMu oOyudeHuss mMatematuke B 10-11 kmaccax Ha
0a30BOM YPOBHE SIBJISIOTCS:



dbopMupoBaHKE IIEHTPATBHBIX MATEMAaTUUECKUX MOHATHH (YUCITO, BEJIMUMHA,
rE€OMETPUYECKAS ¢urypa, nepeMeHHas, BEPOSITHOCTb, byHKIMA),
o0ecreunBarouX MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTeMaTHYE€CKOTO
o0Opa3oBaHusl 00y4arOIINXCS;

MoJBeICHUE OOYy4YaroIMMXCS Ha JIOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MAaTeMATHKW M OKPY’KAIOIIEr0 MHpa, MOHUMAaHUE MaTEMaTUKH Kak
4acTu 00IIel KyJIbTYphl YeJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATENIbHOM AKTUBHOCTHU, WCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTHU
MBIIUICHUS, UHTEpPECa K U3YUEHUIO MAaTeMaTHKH,

dbopmupoBanre (PyHKIIMOHATHLHON MaTEMaTUYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKUE ACIIEKThl B PEAJIbHBIX KU3HCHHBIX CUTYAIUSIX U
Opyu M3YYCHHH JPYruX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (POopMyIHpOBaTh UX Ha S3bIKE MAaTEMAaTUKH M CO3/1aBaTh
MaTeMaTHYEeCKUEe MOJIeTH, MPUMEHATh OCBOCHHBIH MaTeMaTUYCCKUM armapaT JJis
pelieHusl NMPaKTUKO-OPUEHTUPOBAHHBIX 3ajlau, WHTEPIPETUPOBATh U OLICHUBATH
MOJIyYCHHBIC PE3YIIbTATHI.

OCHOBHBIMU JTUHUSIMH cofiepkanus MaTemaTuku B 10—11 xkiaccax sBisitoTes:
«Yucna wu BeUMCICHUS», «Anredpa» («ANreOpandyecKkue BBIPAKCHUSY,
«YpaBHeHUsT W  HepaBeHCTBa»), «Hauanma wmaTemaTHueckoro aHaau3ay,
«l'eomerpusi» («l'eomerpuueckue ¢urypsl W UX CBOMCTBa», «l3Mepenue
reOMETPUYECKUX BEJIMYUHY), «BepoATHOCTH, M cTaTUCTHKa». JlaHHBIE JTUHUU
Pa3BHUBAIOTCS TMapaJlJiebHO, KaXJas B COOTBETCTBHUHM C COOCTBEHHOW JIOTHKOW,
OJIHAKO HE3aBHCHUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKT€ M B3aHMMOJCHCTBUM.
Kpome »sToro, ux oOBbeAMHAET JIOTMYECKash COCTABISIONIAs, TPATUIIMOHHO
NpucCyllass MaTeMaTHKE W TPOHU3BIBAIOIAs BCE MaTeMaTHYEeCKHE KypChl U
conepkarenbHble JuHUUA. ChopmynupoBannoe B PI'OC COO TpeboBanme
«BIIAJICHUE METOJAMM JIOKA3aTEIbCTB, aJTOPUTMAMH pEIICHUsS 3a/1ad, yMEHHE
dbopMynupoBaTh ONpPEEICHNs, aKCUOMBI U TEOPEMBI, IPUMEHSITh UX, TPOBOJUTH
JIOKa3aTeNIbHbIE PACCYKJICHUSI BXOJI€ PEIICHHs 3a/ay» OTHOCUTCA KO BCEM
yu4eOHBIM KypcaM, a (OpPMHpPOBAHHE JIOTUYECKUX YMEHHUW pacrpenensercss o
BCEM rojiaM 0Oy4YeHHsI Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHMms.

B cootBerctBun ¢ ®I'OC COO wmarematuka sBIsieTCs 00A3aTEIbHBIM
NpeaIMeTOM Ha JaHHOM YypoBHe oOpasoBanusi. IIporpamMmoit mo maTemaTHke
npeaycMaTpuBaeTcs H3ydeHue ydeOHoro mnpeamera «Marematnka» B paMKax
TPEX y4eOHBIX KypCOB:

«AnrebOpa u Hayaia MaTeMaTHYECKOro aHanm3ay, «I eomeTrpus»,«BeposTHOCTh 1
cratuctukay. dopmupoBaHue JOrMYECKMX YMEHUM OCYIIECTBISCTCA Ha
OPOTSHKEHUM BCEX JIET OOYyYEHHsI Ha YPOBHE CpeAHEro o0iiero oOpa3zoBaHUs, a
AJIEMEHTHI JIOTUKU BKJIIOYAIOTCSA B COJEPKAaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX
KYpCOB.

B pabGoueii nmporpamme yudeOHOro mnpeamera «MareMmaTtvka» YYUTHIBAE€TCS
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Takke pabodas mTporpamMma BOCHHUTAHUA. [IeATENBHOCTh YYHTENs C Yy4ETOM
IPOrpaMMBbl BOCITUTAHHSI COCTOUT B CJICTYIOIIEM:
— YCTaHaBIIMBATbH JOBEPUTEIIbHBIC OTHOLICHHS MEXKIY YUUTEIIEM U
00y4YaromMMHCS, CHOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPHUSITHIO

y4aluuMucs TpeOOBaHUM U MPOCHO yUUTEIs;

— mo0y>X1aTh 00yJaroumxcs coOMoAaTh Ha YpOKe OOUIEIPUHSITHIE HOPMBbI
MOBEJICHUS, MPaBUIa OOIIEHUS CO CTAPIIUMHU (YUUTEISIMU) U
CBEPCTHUKAMHU (00yUYarOIIUMUCH );

— TIpUBIIEKaTh BHUMAaHHE 00YYaIONTUXCS K IIEHHOCTHOMY aCIleKTy
U3y9aeMbIX Ha YPOKE TIOHSTHH, IPUEMOB;

— OpPraHU30BBIBATH PA0OTY 00YUYAIOIIUXCS C COI[UATBHO 3HAUMMOM
uH(dOopMaIKei Mo MoBoy MoJiydaeMol Ha ypOKe COIUaIbHO
3HaUYMMOM MHPOpMAIMK —00CYKIaTh, BBICKA3bIBATH MHCHHUC;

— TPUMCHSTH Ha YPOKE MHTCPAKTUBHBIC (POPMBI pabOTHI C
00yJaroUMHUCS : TUCKYCCUHU, KOTOPBIC TAIOT 00yJarOIUMCSI
BO3MOYXHOCTB IMTPUOOPECTH OIBITBEJICHNS KOHCTPYKTUBHOTO JHAJIOTA;

— TPUMCHSTH Ha YPOKE UHTEPAKTUBHBIC ()OPMBI pabOTHI C
00yYarOIIMMHUCS . BKIIFOUCHHE B YPOK UTPOBBIX IIPOLIECTYP, KOTOPHIC
MIOMOTAIOT YCTAaHOBJICHUIO TOOPOKEIaTeIbHOM aTMOCc(ephl BO BpeMs
ypOKa;

— WHUIMUPOBATH U MOAIEPKUBATH UCCIIETOBATENBCKYIO JIESITEIbHOCTD
oOy4Jaromuxcs B paMKax peann3aluyd UMU UHIAUBUAYaITbHbBIX U
IPYIIOBBIX UCCIIEI0BATEIBCKUX MTPOEKTOB, UTO 1aCT 00YYarOIIUMCS
BO3MOKHOCTH MMPUOOPECTH HABBIK T€HEPUPOBAHUS U OHOPMIICHHUS
COOCTBEHHBIX UJICH;

— OpraHu30BBIBaTh UHANBHUIYAJIbHbIE U TPYIIOBLIE (OPMBI ydeOHOH
NeSITEbHOCTH;

— peanu30BbIBATh BOCIIUTATEIHHBIE BO3MOKHOCTH B Pa3TUYHBIX
BUJIaX JCATEILHOCTH 00YUYAIOIIMXCS CO CIIOBECHOM (3HAKOBOM )
OCHOBOM: caMOCTOSITeIbHAs paboTa ¢ yueOHHUKOM, paboTa ¢
HAyYHO-TIOMYJISIPHOW JINTEpaTypoil, 0oTOOp M CpaBHEHHE MaTepHalia
10 HECKOJIbKMM HCTOYHUKAM;

— peanu30BbIBaTh HAa YypOKaxX MOTHUBHUPYIONIUN MOTEHIMAT OMOpa,
paspsiKaTh HANPSHDKEHHYI0 0OCTAaHOBKY B KJlacce.

CornacHo yyeOHOMY IUIaHy JJIsl U3yYEHUs] MaTeMaTHKU (0a30BbIi YPOBEHb)
Ha YpPOBHE cpenHero odmiero oopasoanus —374 gacos: B 10 ximacce —170 gacos (5
yacoB B Heenmo), B 11 kimacce — 204 yacos (6 yacoB B HEZEIIO).

IInanupyemvie pe3yromamol 0C80EHUS NPOSPAMMbL O MAMeEMAMUKe Ha YPOBHE
cpeone2o obwe2o 0bpazoeamnusl
N3ydyenne mareMaTwukd Ha YPOBHE OCHOBHOTO OOMIETO 0Opa3oBaHUS
HAIPABJICHO HA JOCTHKEHUE O0YUYAIONUMUCS JIMYHOCTHBIX, METAPEAMETHBIX H
MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIHTATOB OCBOCHHS YI€OHOTO MPEAMETA.
Jluunocmuvie pe3ynvmamoi
B pesynprare u3ydeHHs] MaTeMAaTHKH Ha YpPOBHE CpPEIHETO OOIIeTO




oOpazoBaHus y o0ydaromierocsi OyayT copMUpOBaHbI CIEIYIONIME TUYHOCTHBIC
pe3yIbTaThI:

2PANCOAHCKO20 8OCNUMAHUSL:

c(hOpMUPOBAHHOCTH TPAKAAHCKON MO3UIMU O0YUYaAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI0 4YJ€Ha POCCHUKCKOro OOIIecTBa, MpPEICTaBIEHUE O
MaTeMaTHYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakKIaHCKOrOo oO0IecTBa (BBIOOPHI, OMPOCHI U JAPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUM C HX
GYyHKIMSIMU 1 Ha3HAYCHHEM;
nampuomuyeckKo20 60CHUMAaHUsL:

c(hOpMUPOBAHHOCTh POCCUUCKON T'PaXKIaHCKOW WICHTUYHOCTU, YBAKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTEMAaTHKH, IIEHHOCTHOE OTHOIIIECHUE K
JTOCTH)KCHUSIM POCCHUUCKMX MaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM
IIKOJIbI, WCIIOJIb30BAHUE ATUX JOCTWKEHUM B JPYrUX HayKaX, TEXHOJOTHSIX,
chepax SKOHOMUKH;

O0YX0BHO-HPABCMBEHHO20 80CNUMAHUSL.

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCUICKOTr0 Hapoja, ChOPMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3AHHOTO C MPAKTHUYCCKUM
NpPUMEHEHHUEM JOCTH)KCHUN HAyKu | JICATEIBHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIIETo;

ICMeMmU4ecKo20 OCNUMAHUSL:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIKOYAs 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEeLUICHUH, pacCyKI€HUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM ACIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

@u3zuuecKoeo 60CNUMAaHUAL:

c(hOpMHUPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMaTHYeCKHe 3HAHHUS B
MHTEpecax 370pOBOro U 0€30MacHOro 00pasa *KU3HHU, OTBETCTBEHHOE OTHOIICHUE
K CBOEMY 3/I0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXXUM 3aHATHI U
OTJIbIXA,
peryisipHasGU3NIecKassak TABHOCTS ),pU3UUECKOECOBEPIIICHCTBOBAHUETIPU3AHITH
SXCIIOPTUBHO-03/I0POBUTENILHOM JAESATENBHOCTHIO;

mpyo008020 60CHUMAHUSL.

TOTOBHOCTb K TPYyIy, OCO3HAHHWE IIEHHOCTH TPYIOJIOOUs, HWHTEpPEC K
pasnu4HbIM  chepaM  TPOodEeCCUOHATBHON  JESITENbHOCTH, CBSI3aHHBIM  C
MAaTEMAaTHKOM U €€

OPWIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOp Oyayleit
npodeccun u peanu3oBbIBaTh COOCTBEHHBIC YKU3HEHHBIC IUIAHBI, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEM JKM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 337a4 MAaTeMaTUYECKON HAIMIPaBICHHOCTH;

9K0JI02UYECKO20 B0CNUMAHUSL:
c(hOPMUPOBAHHOCTh  SKOJIOTMYECKOW  KYJIbTYpbl, TMOHMMAaHUE BIUSAHUS
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COLIMAJIbHO-3KOHOMUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLMATbHON
Cpellbl, OCO3HaHHE IrI100aIbHOr0 XapakTepa 3K0JIOTMUECKUX MpoOaeM, OpUeHTaLUs
Ha MPUMEHEHHE MaTEeMaTHUYEeCKUX 3HAaHUW I pelleHdus 3ajad B o0yactu
OKpYy)Xarole cpezpl, IUIAaHUPOBAHUE IIOCTYNIKOB M OLICHKM HX BO3MOXKHBIX
MOCJIEICTBUM JJIs1 OKPY KaroIIe cpebl;
YEHHOCMU HAYYHO20 NOZHAHUL:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKu M OOUIECTBEHHOW  MPAKTHKH, IOHUMaHUE
MaTeMaTUYecKO Haykd Kak cgepbl 4YeTOBEYECKOW MeATEeIbHOCTH, STaloB e
pa3BUTHUS M 3HAYMMOCTU JJI DPa3BUTUS UUBUJIM3AIMU, OBJAJCHUE S3BIKOM
MaTEeMaTUKd M MaTeMaTHUYeCKOM KyJIbTYpOW KaK CpEJICTBOM IIO3HAHMUS MHPA,
TOTOBHOCTb OCYILECTBJISTh MPOEKTHYIO M HCCIEIOBATENIbCKYIO JIESTENbHOCTD
WHJMBUIyaJIbHO U B TPYIIIIE.

Memanpeomemuuvie pe3yibmamabl
B pe3ynbTaTe 0CBOEHMS MpOrpaMMbl O MaTEMATUKE HA YPOBHE OCHOBHOTO

obmero obpazoBanus y o0ydaromierocsi 0yaytr copMUpOBaHbI METAPEIMETHBIC
pe3yabTaTHI, XapaKTePU3YIOITUECS] OBJIQJICHHEM YHHBEPCATbHBIMU
NO3HABATCIIbHBIMU  JICUCTBUSMH,  YHHBEPCAJIbHBIMA  KOMMYHHUKATHBHBIMU
JCHCTBUSAMHU U YHUBEPCATBHBIMU PETYJISTUBHBIMU JECHCTBUSMU.

[lo3naBatenbHBIE YHUBEpPCATIbHBIE YUEOHBIE JEHCTBUS
basosvie nocuueckue oeticmeusi:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHWA MEXIy TMOHATUSAMU, (OPMYIUPOBATH
oTpeaeNeHust MOHATHIA, yCTaHABIIMBATh CYIIECTBEHHBIM MpU3HAK
KIacCU(pUKAIMK, OCHOBaHUS Ui OOOOIICHHWST W CPaBHEHHS, KPUTCPHH
IPOBOIMMOTI0 aHAJIN3A;

BOCIPUHUMATH,  (HOpPMYIHpOBaTH W  NPEOOPa3OBBIBATH  CYXKICHHUS:
yTBEPIUTENbHBIE I OTPUIIATEIbHbBIC, €IMHUYHBIC, YACTHBIE U O0IIIKE, YCIOBHBIE,

BBISIBIIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOTUBOpeYMs B (DaKTax, JaHHBIX, HAOIIOMCHUSIX M YTBEPKACHUSX, MPEAaratb
KPUTEPHH TSI BBISIBJIICHHSI 3aKOHOMEPHOCTEN U MMPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JAECIYKTUBHBIX U
WUHYKTUBHBIX YMO3AKIIOUEHUHN, YMO3AKIIOUYEHUH 110 aHAJIOTHH;

POBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTesIbCTBa MaTeMaTH4YEeCKUX
YTBEPKJICHUM (IIpsIMbIE M OT MPOTUBHOIO), BBICTPAWBATh APTyMEHTAIUIO,
OPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYKICHHUS
U BBIBOJIBI;

BBIOMpaTh CIoco0 pemieHus ydeOHOW 3adadd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB  pEIICHMs, BbIOMpaTh Hauboyiee MOAXOASIMIMHA ¢ y4éToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

bazosvie uccreoosamenvckue oeticmeusi:



WCIONB30BaTh  BOMPOCHI  KaK MCCIENOBATENbCKUNA  HHCTPYMEHT
MO3HaHusI, POPMYIHPOBATH BOMPOCHI, (GPUKCUPYIOLIUE TPOTUBOPEUNE, TPOOIEMY,
yCTaHABIIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBAThH
CBOIO MMO3UIMIO0, MHEHUE;

IPOBOAUTD CaMOCTOSITEJIbHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT,
HCCIIEIOBAHKE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYECKOro 00BbEKTa,
SIBJICHUSI, TIPOIIECCA, BBISIBICHUIO 3aBUCUMOCTENH MEXIy 00bEKTaMU, SIBICHUSIMH,
MpoLeccamu;

CaMOCTOSITeNIbHO (HOpMYJIUPOBaTh O0OOIIEHHS W BBIBOJBI MO pe3yJbTaTaM
OpOBEAEHHOTO  HAONMIOJEHUs, HUCCIEOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIIEHUI;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKXKe BBIIBUTATh
MPEANOI0KEHUSI O €0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Paboma c ungpopmayueii:

BBISIBIIATH JePUIIMTHI MHGOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX JIJI1 OTBETAa HA
BOMPOC U JJISl pELICHUS 3a/1a4H;

BLIOMPATh MHGOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMAIMIO PA3IHYHBIX BHUJIOB U
dbopM mIpeCcTaBICHUS;

CTPYKTYypUpOBaTh MHGPOpPMAIIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opmax,
WLTIOCTPUPOBATH TpadUUeCK;

OLICHUBATD HaEKHOCTD uH(bOopMaLUU 1o CaMOCTOSITEJIbHO
chOpMYITHPOBAHHBIM KPUTEPUSIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

Kommynuxamusnwvie ynusepcanbibie yuednvle oeticmeust:

BOCIPUHUMATH U (HOPMYIHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U UESIMU OOIICHHS, SCHO, TOYHO, TPAMOTHO BBHIpa)KaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U TMUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MOXOMY pEUICHUs 3aauH,
KOMMEHTHUPOBATH MOJyUYEHHBIN PEe3yIbTaT;

BXOJIe OOCYXKIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJieMbl, pelraeMoi 3a7avd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHus, COMOCTABIISThH CBOU CYXKACHUS C CYXKICHHSIMHU JIPYITMX YYaCTHUKOB
JMasiora, OOHapyKUBaTh Pa3IU4Me W CXOJCTBO TMO3MIUH, B KOPPEKTHOU dopme
dbopMynHpoOBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

NPEACTABIATH PE3YIbTaThl PEIICHUS 3aJa4l, SKCIIEPUMEHTA, UCCIEIOBaHUS,
NIPOEKTa, CaMOCTOSITEILHO BBHIOMpATh (OpMaT BBICTYIUICHHS C YY€TOM 3aaad
NIPE3CHTAIINHA U OCOOCHHOCTEH ayUTOPHUH.

Pecynamusnvie ynusepcanvrvle yuebHvle deticmaeust

Camoopeanuzayusi:

COCTABJISITh IUIaH, aJTOPUTM PEIICHHs 3a7a4yl, BHIOMpaTh CIOCOO PELIEHUs C
Y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yU€TOM HOBOU MH(OpMAIIIH.

Camoxonmponb, SMOYUOHAILHbI UHINMETIEKN.:
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BJa/J€Th  HaBbIKAMM  TIO3HABAaTENbHOM  peQeKCMHM KaK  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBUI W MBICIHUTENBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJECTh
crocobaMM CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca M pe3ysibTaTa peuieHus
MaTE€MaTUYE€CKOHN 3a7a4H;

NpeIBUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IPHU PELICHUM 33JayH,
BHOCUTh KOPPEKTHUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, JAaHHBIX,
HalJIEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa 1M U YCIOBUAM, OOBSACHATH IPUUHHbI
JOCTUXKEHUSI WA HE TOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

Coemecmuas oessmenvbHOCMb:

NOHMMAaTh U KCIOJIb30BATh MPEUMYLIECTBA KOMAHAHONW M MHJWBUIYaJIbHOM
paboThl MpU pelieHUuH Y4eOHBIX 3aj]ad, MPUHUMATh 1EeJIb COBMECTHOM
JEeSTeNIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacnpenessiTh
BUIBl PAaOOT, JOroBapuBaThCs, OOCYXKIATh TMPOLIECC M pe3ylbTaT padoThl,
0000111aTh MHCHHS HECKOIBKHUX JTIOJICH;

y4acTBOBaTh B rpynmnoBsIiX (opmax paboTsl (0OCyXACHMS,
oOMeH MHEHUH, «MO3TOBBIE IITYPMbI» U UHbBIE), BHITIOJIHITH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTMMHU YICHAMH KOMAH/IbI,
OLIEHUBAaTh Ka4E€CTBO CBOETO BKJIA/a B OOLIHUI MPOIYKT 110 KPUTEPHSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

IIpeomemmuvie pezyromamul

[IpenmeTHBIE pe3ynbTaThl OCBOCHMSI IPOrPaMMBbI [0 MaTeMaTUKE Ha 0a30BOM
YPOBHE Ha YPOBHE CpeIHEro oouiero oOpa3oBaHMsI IPEICTaBIEHbI IO Trojam
o0yuyeHUsI B paMKaX OTJEIbHBIX Y4€OHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jeiax
OporpaMMbl IO MaTEMaTHKE.

Pabouas nporpamMmma yuyeOHOro Kypca «aiaredopa v Hayajia MaTeEMaTHYECKOTrO
AHAJTU3A)

Toscnumenvhas 3anucka

Kypc «AnreOpa u Havyajia MaTeMaTHYECKOIO aHAIN3a SABIIICTCS OJHUM U3
HanOoJIee 3HAUMMBIX B IIPOrPpaMMe CTapIllCH IIKOJIbI, TOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00CCIICUMBACT HHCTPYMCHTAIBHYIO 0a3y JIJIS U3YUYCHUS BCEX
CCTCCTBCHHOHAYYHBIX KYPCOB, a C IPYIOi CTOPOHBI, POPMUPYET JTOTHIECKOE H
a0CTpaKTHOE MBIIIJICHUE YYalUXCs Ha YPOBHE, HEOOXOUMOM IS OCBOCHHS
nH()OPMATHKHU, 00IIECTBO3HAHMUS, HCTOPHUH, CIIOBECHOCTH M IPYTUX JUCIMILIHH.
B pamkax gaHHOro Kypca ydalimecsl OBJaJeBalOT YHHUBEPCAJIbHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpass (OPMYIHPYET CBOM JTOCTHIKCHUS B
MareMaTuieckon popme.

Kypc anreOpbl 1 Hauaa MaTeMaTHYECKOrO aHaAIM3a 3aKjaJablBaeT OCHOBY IS
YCIEIIHOI'0 OBJaJACHHUS 3aKOHAMH (DPU3HKHU, XUMHH, OMOJIOTHUH, TOHUMAaHHS
OCHOBHBIX TCHJICHLIUN Pa3BUTHUS SKOHOMHMKH U OOIECTBEHHOM KU3HHU, ITO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IIU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHAX,



YBEPEHHO HCIIOJIB30BaTh UX JIJIS AalbHEHIIEro 00pa3oBaHuUs U B IIOBCEAHEBHON
Ku3HU. B TOXe BpeMs oBnageHue aOCTPaKTHBIMU U JIOTHYECKU CTPOTHMHU
KOHCTPYKIIUSIMU aNreOpbl 1 MaTEMaTHUECKOTO aHAIM3a Pa3BUBACT YMEHHUE
HAXOJWUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTD, JTOKA3bIBATh
YTBEPXKICHUS C TOMOIIBIO HHAYKIIMU M PACCYKAATh NEAYKTUBHO, UCTIOIH30BaTh
000011I€HHE ¥ KOHKPETH3aL1I0, abCTparupoBaHUE U aHAJIOTHIO, POPMUPYET
KpeaTHBHOE ¥ KPUTUYECKOE MEIIIIeHHE. B xo1e n3yueHus kypcea «Anredpa u
Havaja MaTeMaTHYECKOT0 aHAIM3ay YUYallhecs MOTyYaroT HOBBIM OIBIT PEIICHUS
MPUKIIATHBIX 33724, CAMOCTOSITEILHOTO MIOCTPOSHUS MAaTEMAaTHYECKUX MOJETIeH
pealbHBIX CUTYaIlUH, HHTEPIPETAIIMHU TIOTYyUYSHHBIX PEIICHHUA, 3HAKOMSATCS C
prMepaMy MaTeMaTHIeCKIX 3aKOHOMEPHOCTEH B MPUPO/IC, HAYKE U UCKYCCTBE,
C BBIJAIONIMMHCS MaTEMATHUYECKUMU OTKPBITHUSIMHU M UX aBTOPaMHU.

Kypc obnagaet 3HaYNTEIbHBIM BOCIIUTATEIBHBIM MOTEHITHAIOM, KOTOPHI
peanu3yeTcs Kak 4yepe3 y4eOHBIi MaTepual, CIoCOOCTBYIOMIHIA (HOPMHUPOBAHHIO
HaYYHOT'O MUPOBO33pEHUS, TaK U Uepe3 crennuKy yaeOHO! JesTeIbHOCTH,
TpeOyroImel MPOAOKUTEIFHON KOHIIEHTPAIIMA BHUMAHUSI, CAMOCTOSITEITILHOCTH,
aKKypaTHOCTH W OTBETCTBEHHOCTH 3 IOJIYYCHHBIN Pe3yIbTaT.

B ocHOBe MeToMKN 00y4eHHUs anredpe U HadaaaM MaTeMaTHIeCKOTO
aHaIIN3a JISKUT JACSITeTbHOCTHBIA MPUHITUI 00YIEHUSI.

B ctpykType kypca «AnreOpa u Hayalla MATEMaTUYECKOT0 aHAJIM3a» MOKHO
BBIJICIUTD CIEAYIOUINE COAepkKATeIbHO-METoAnYeCKue TMHUN: «Hucna n
BBIYUCIICHUD», «DYHKIMU U rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTUYeCKOro aHaau3a», «MHoKecTBa U JIoTHKa». Bce ocHOBHBIE
COJIEPKATENIbHO-METOAMUECKUE JIMHUN U3Y4al0TCs Ha IPOTSHDKEHUU JBYX JIET
o0yuyeHus B CTaplIel LIKOJIe, ECTECTBEHHO JOIOJHSASA APYT ApYyra U MOCTENEHHO
HachIIasiCh HOBBIMM TEMaMU U pa3zenaMu. M0oXKHO C YBEpEHHOCTBIO CKa3aTh,

YTO JaHHBIM KypC SIBJISETCS UHTEIPATUBHBIM, IIOCKOJIBKY OOBEANHSIET B ce0e
CoJiep’KaHUE HECKOJIbKHUX MaTeMaTUUYECKUX JUCIUIUINH, TAKUX Kak anreopa,
TPUTOHOMETPUS, MaTEMATUYECKU I aHAIIN3, TEOPUS] MHOXKECTB, MAaTEMaTHUECKasI
noruka u ap. Ilo mepe Toro, kak ydaiguecs: OBjIaJeBaroT BCE Oosiee HIMPOKUM
MaTeMaTHUYECKUM ammnapaToM, y HUX IOCJIeI0BaTeIbHO GOopMUpYyeTCs U
COBEpIICHCTBYETCSI YMEHUE CTPOUTH MATEMAaTUYECKYIO MOJIENb PealIbHOM
CUTYaIH, IPUMEHITh 3HAHUS, MOJTYUYEHHbIE IPU U3YUYEHUU Kypca, Ul pelIeHus
CaMOCTOSITENIbHO c(hOpMYIHpPOBAaHHON MaTeMaTHUECKOH 3a7auu, a 3aTeM
MHTEPIPETUPOBATDH MTOJYYEHHBINA PE3yNbTaT.

ConepxarenbHo-MeTOoAuYECKas JTUHUS «HUuclia ¥ BBIUKCICHUS» 3aBEpLIAcT
(GopMupoBaHUE HABBIKOB HMCIIOJIB30BAHMS JEUCTBUTENBHBIX YUCEIN, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasoBanusi. Ha ypoBHe cpeanero obuero
oOpa3zoBanus ocoboe BHHUMaHHWE yAenseTcs  (OPMHPOBAHWUIO  TPOYHBIX
BBIUMCIIMTEIBHBIX HABBIKOB, BKJIIOUAIONIMX B CceOs HCIHOJIB30BAaHHE Pa3IMYHBIX
GopM 3amucu  JAEWCTBUTENBHOTO YHCIA, YMEHHE paIlMOHAIbHO BBIMOIHATH
ACHCTBUA C HHUMHM, JA€NaTh MNPHUKUAKY, OLEHUBATh pe3ynbraT. OOyuaromimecs
MOJTyYalOT HAaBBIKM TNPUOIMKEHHBIX BBIUYMCICHHUN, BBIMOJTHEHUS JEUCTBUN C
YHCIIaMU, 3alMCaHHBIMH B CTaHIAPTHOH (popme, NCTIOIB30BaHMUS MaTEMaTHUYECKHIX
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KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BBIPAXKEHUH.

JIunus «YpaBHEHUS W HEPABEHCTBA» peaIU3yeTCs Ha MPOTSHKEHUH BCETO
o0ydyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa30oBaHHUs, MOCKOJIBKY B KaXIAOM
paszzienie TmporpaMMbl IPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajad.
OOyuaroruecss  OBIAJEBAIOT  PA3JIUYHBIMU  METOJAAMU  PEIICHUS  IEJbIX,
pallMOHATBHBIX, HPPAlMOHATBHBIX, TOKa3aTebHBIX, JOTapuPMUUYECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHU, HEPABEHCTB U X cucTeM. [lonyueHHble YMEHUS
WCIIOIB3YIOTCS TIPU UCCIEA0BAaHUU (DYHKIIUN C MOMOIIBIO MPOU3BOIHOM, PEIICHUN
NPUKIAIHBIX 3aJlad W 3a7a4 Ha HAXOXJCHUE HauOOJBIIMX U HAUMEHBIINX
3HaueHui (yHkiuu. JlaHHas cojepikaTenbHas JIMHUS BKIIOYAeT B ceOsl Takxke
dbopMupoBaHue YMEHUM BBINOJHATH Pacué€Thl Mo QopmyiaM, MNpeoOpa3oBaHUs
IEJbIX, PAllMOHATBHBIX, UPPAIMOHATILHBIX U TPUTOHOMETPUUECKUX BBIPOKCHUH, a
TAaK)K€ BBIPAXKEHHM, COJEpXkKalluX CcTerneHu Wu jorapudmel. B xoxe wusydeHus
anreOpanyeckoro Marepuana POUCXOTUT nanbHenIee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAKTHOTO MBINIJICHUS OO0ydYaromuxcs, (hOpMUPYIOTCS
HABBIKM JCAYKTUBHBIX pacCyXJACHUH, pabdOThl C CHUMBOJBHBIMU (opmMamu,
NpEACTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCHMOCTEM B BHJIE PABEHCTB U
HepaBeHCTB. AnrebOpa mnpesmaraet 3¢(EKTUBHbIE HHCTPYMEHTHI MJI PEIICHHUS
MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1ad, HArJISIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTHU KakK sI3bIKa HAYKH.

Jluaus «DyHKIUU U rpaduKu» TECHO MEPEIIeTaeTCsl ¢ APYTUMHU JIMHUAMHU
y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICJIE 3aJa€T MOCIeN0BATEIbHOCTD
u3ydeHus matepuana. M3ydeHue cTeneHHoM, moka3aTeabHON, JorapupMUIecKon u
TPUTOHOMETPUYECKUX (YHKIUNA, HUX CBOHCTB M TpaduKOB, HCIOJIb30BaHUE
GyHKIUN 1715 penieHus 3aa4 u3 APYrux y4eOHbIX MPEAMETOB U peaabHON KU3HU
TECHO CBSI3aHO KaK C MaTEeMAaTHYECKUM aHAJIN30M, TaK U C PEIICHHUEM YpaBHEHU U
HepaBeHCTB. [Ipu 3ToM GonbIlioe BHUMaHUE ylensieTcs (pOPMUPOBAHUIO YMEHUS
BbIpaKaTh (GoOpMyJaMud 3aBUCUMOCTA MEXKIY pPa3jMYHbIMU  BEITUYMHAMH,
UCCJIEIOBAaTh TOJydYeHHble (QYHKIWH, CTPOUTh UX Tpaduku. Matepuan
coJiep KaTeNIbHOM JTMHUU HAIEJIeH Ha Pa3BUTHE YMEHUN W HABBIKOB, TTO3BOJISTIOIIUX
BBIpKAaTh  3aBUCHMMOCTM  MEXIY BEIWYMHAMH B  Pa3Iu4HOd  (opme:
aHAJUTUICCKOU, rpaduecKoil U ciaoBecHOU. M3ydeHne marepuana CriocoOCTBYET
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHH.

JIunusa «Hayana maTemMaTH4YeCcKOro aHaiu3a» IO03BOJSET CYIIECTBEHHO
pacliMpuTh Kpyr Kak MaTEeMaTUYeCKUX, TaK U MPUKIATHBIX 3a7ad, JTOCTYIHBIX
oOydJarommMcs, y KOTOPBIX MOSBISETCS BO3MOXHOCTH HMCCIENIOBATh U CTPOWTH
rpadukn  GyHKIWNA, OMpENeNsTh WX HAWOOJNBIINE W HAWMEHBIINE 3HAYCHUS,
BBIYHCIIATH TUTOMAAN (Guryp u oOBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporieccoB. CozeprkarenbHas TMHUS OTKPBHIBAET HOBBIE BO3MOKHOCTH IMOCTPOCHUS
MaTeMaTU4YeCKUX MOJIEJIe peajbHbIX CUTyallud, HaXO0XICHUS HAWIy4IlIero
peuieHrs B TPUKIAIHBIX, B TOM YHCJE COI[MATbHO-DPKOHOMUYECKHUX, 3aj]ayax.
3HaKOMCTBO C OCHOBaMHM MAaT€MaTHYECKOr0 aHaiau3a CIOCOOCTBYET pPa3BUTHIO
a0CTpakTHOTro,  (POPMANIBLHO-IOTMYECKOTO M KPEaTUBHOTO  MBIILICHHUS,
GbOpMUPOBaHUIO YMEHUW paclo3HaBaTh IMPOSIBIECHUS 3aKOHOB MAaTEeMaTUKU B



HayKe, TEeXHUKEe © HucKyccTBe. OOywarommecs Y3HAIOT O BBIIAIOIIUXCS
pe3ynbpTaTtax, MOJYYEHHBIX B XOJ€ pPa3BUTHS MATEMaTHKH KaK HAyKd, W WX
aBTOpax.

JIunusa «MHOXECTBa U JIOTUKa» B OCHOBHOM IOCBSIIIIEHA SJIEMEHTaM TEOPUH
MHOKECTB. TeopeTnKo-MHOKECTBEHHBIE TIPECTABICHUSI TPOHU3BIBAIOT BECh KypPC
IIKOJIFHOW MaTeMaTHKW U TpeiaraloT HauOoliee YHUBEPCANBHBIN S3BIK,
OOBEUHSIONNN BCE pa3/iesibl MaTeMaTHUKU U €€ MPUIIOKEHUN, OHU CBSA3BIBAIOT
pasHple MaTeMaTHuYecKWe MJUCHHUILUIMHBI B €AuHOe Ienoe. BakHo nmathb
BO3MOXKHOCTh OOydYaromeMmycsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHON MaTEeMAaTUKH M UCIIOJIb30BATh €ro JJIsl BEIPAKCHHUS CBOUX MBICIICH.

B kypce «Anrebpa W Hayaia MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBI ~MAaTE€MaTHYECKOTO  MOJECIHPOBAHUSA, KOTOPHIE TPU3BAHBI
chopMUPOBATH HABBIKK MMOCTPOCHUS MOJIENICH peaIbHbIX CUTYallui, NUCCIICTOBAHMS
ITHX MOJENIed ¢ TOMOINIBIO ammapara anreOpbl U MaTeMaTHYeCKOTO aHauu3a |
MHTEPIIPETAIIMN TTOJTYUYECHHBIX pPE3yJbTaTOB. 3aJaHUS BKJIFOYCHBI B KaXKIbIH W3
pa3fesioB MpOTrpaMMbl, TOCKOJIBKY BECh Marepwal Y4eOHOro Kypca IIHPOKO
UCTIONB3yeTCS Ul pelICHHS TPUKIAAHBIX 3amad. llpu permeHun peasbHBIX
NPaKTUYECKUX 3a7a4 OOydarolluecs pa3BUBAIOT HAOIIOMAATEIBbHOCTh, YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BaTh  AHAJIOTHIO,
0000maTh ¥ KOHKPETH3HPOBATh MpoldsieMy. JlesrenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB pEIICHUs MPUKIAAHBIX 3a/lay OPraHU3YyEeTCs B MPOLECCe U3YyUEHHUs BCEX
TEM yueOHOro Kypca «Anredpa v Hayaza MaTeMaTHUYEeCKOTO aHAIN3ay.

Mecmo yuebnozo Kypca 6 yuebHom niame
CornacHo yuyeOHOMY IUIaHY JJIs U3y4eHUs y4eOHOTo Kypca «Anredpa»
(6a30BBI ypOBEHB) Ha YPOBHE cpesiHero obmiero oobpazoanus — 170 gyacos: B 10
Kiacce — 68 gacos (2 yaca B Hezenio), Bl1lkimacce—102 gyaca (3uaca B HeaEI0).

Conepxanue 00ydeHUs
10 knace

Yucna u eviuucienus

Panmonanpabie uncna. OOBIKHOBEHHBIE W JECATUYHBIC IPOOU, MPOICHTHI,
OeCKOHEUHbIE  mepuoAndeckrue  npodu.  ApudmeTHdyeckue  omepamuu  C
paIMOHAILHBIMU YUCIIaMH, TPEo0pa30BaHUs YUCIOBBIX BhIpakeHuM. [Ipumenenue
IpoOeit ¥ TIPOIEHTOB ISl PEIICHUsS MPUKIAAHBIX 3a/1ady U3 Pa3IUYHBIX OTpaciei
3HAHUU U PEAIbHOMN KU3HH.

JlelicTBuTeNnbHBIE YuMCHa. PanuMoOHaNbHBIE W UPPALMOHAJIBHBIC YHCIA.
Apudmernyeckue omepanuu ¢ JACHCTBUTEIbHBIMH unciaMu. [IpubmmkéHHbIC
BBIUWCIICHUS, IPABUJIA OKPYIJIEHUS, TPUKUIKA U OLICHKA PE3yJIbTaTa BIYUCICHUN.

Crenenp ¢ uenbiM  mnokazateneMm. CrangapTHas  ¢opma  3alucH
JNEUCTBUTENIBHOTO  4Kcia. Vcmosb3oBaHME  MOAXOASIIE  (QopMbl  3amucu
JNEUCTBUTEIIBHBIX YHWCEN I PELICHHUS NPAaKTHYECKUX 3aJad W IPEICTaBICHUSA
JTAHHBIX.

ApudmeTtnyecknii  KOpeHb  HarypajibHOM  crteneHd.  JledcTtBus ¢
apupMEeTHUYECKUMU KOPHIMU HATYpaJIbHOUM CTENEHHU.

12



CuHyC, KOCHHYC M TaHT€HC YUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIJIOBOTO apryMeEHTa.

Ypasnenus u nepaserncmsa.

ToxzaecTBa U TOKIECTBEHHbIE MPE0OPa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcCHOBHBIE
TPUTOHOMETPUYECKHE POPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelleHUE HEpaBEeHCTBaA.
Meron UHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Peuienne nppaniMoOHanbHBIX YPaBHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPABHEHH.

[IpuMeHeHnE ypaBHEHU U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKHUX 3a7a4 U
3a/lay U3 pa3IuvHbIX 001acTeil HAyKU U peanbHON KU3HU.

Dyuxkyuu u epaguxu.

Oynknusi, crnocodwsl 3amanus (QyHkuuu. ['paduk  dyaknuu. BzaumuHO
oOpaTHbIe (PYHKITHH.

OO6nactb ompeneneHnss U MHOXECTBO 3HaueHuM ¢ynkuuu. Hynu ¢yHkiuu.
[IpoMesxyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKIUU.

CrenenHas QyHKIMS ¢ HATypaJbHBIM M LI€JIbIM moka3aTteneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-OW CTENEHHU.

TpuroHomerpuyeckass OKpPYXKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

Hauana mamemamuueckoco ananusa.

[TocnenoBaTenbHOCTH, CHIOCOOBI 3a7aHus NIOCJIEI0BATEILHOCTEM.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernyeckas U reoMeTpudeckas nporpeccuu. beckoneuno yObiBarorias
reoMmerpudeckas nporpeccus. CyMMma OECKOHEYHO yOBIBAIOIIEH T€OMETPUYECKOM
nporpeccun. dopmyiia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHUWE MPOTPECCUU AJIS
pelIeHns pealibHbIX 3a]1a4 IPUKIAJHOTO XapakTepa.

MHnoocecmea u noeuxa.

MHoxecTBO, omepanuu Haja MHoOxecTBamu. Jluarpammel Oilniepa—BenHa.
IIpuMeHeHnE TEOPETUKO-MHOKECTBEHHOI'O ammapara s OIMCAaHMs pPeabHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 knacc
Yucna u eviuucienus
HarypanbHubie u nienbie uncina. [I[pu3Haky 1eIUuMOCTH LEIbIX YHUCEIL.
CteneHb ¢ palioHaIbHBIM TTOKa3aTeneM. CBONMCTBA CTETICHHU.
Jlorapudwm uncna. JleciTHUHBIE U HATYpaTbHBIC JOTAPU(PMBI.
Ypasnenus u nepagencmea.
[IpeoOpazoBaHue BBIPAKEHUM, COJIEpKAITUX JTOTApUPMBI.
[IpeoOpa3oBaHue BBIPAKEHUM, COAEpPKAIIUX CTEINEHH C palydOHAIbHBIM
MOKa3aTeJeM.
[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.



IlokazarenbHbIE ypAaBHEHHS M HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUs] U1 HEPABEHCTBA.

CucTtembl TUHEHWHBIX YpaBHEHUH. Permenne nmpuKiIagHbIX 3a/1ad C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPAaBHCHUM.

CucTemMbl M1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 pa3IuyHbIX oOyiacTeld HayKu M peaslbHON
KU3HU.

Dyukyuu u epaguxu.

Oyukius. [lepuonuueckue  QyHkiuu. [IpoMexyTkn MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl U MUHUMYMbl QyHKIuU. HamOosnbliee W HauMeHbllee
3HaueHue PYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapudpmMuyeckast PyHKIUU, UX CBOMCTBA U IpaduKu.

Hcnonb3oBanue rpadukoB QYHKIMI 715 perieHUs] YpaBHEHUM U JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (GYHKIUA Ui UCCIENOBAaHUA MPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELICHUH 3aJad U3 JAPYTUX Y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Hauana mamemamuueckozo ananusza.

HenpepoiBHble ¢hyHKIIMA. MeTox UHTEPBAIOB JJIsl PEIICHUS] HEPABEHCTB.

[IpousBonnass  dyuknuu. ['eomeTpuueckuidi. U (QU3NUECKUN  CMBICT
ITPOM3BOIHOM.

[IpousBonHbie  37eMEHTAapHBIX  (QyHKIHMA.  DopMynbl  HAXOXKICHUS
IPOU3BOJIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHHE MPOM3BOAHON K HCCIICIOBaHHMIO (PYHKIIMH Ha MOHOTOHHOCTHh U
skcTpeMyMbl. Haxoxaenne HanOobIlllero 1 HauMEHBIIEro 3HaueHus1 QyHKIUU Ha
OTpE3KE.

[IpuMmeHeHne MPOU3BOAHOM Ul HAXOXKACHUS HAWJIY4YIIEro pELICHUs B
NPUKIAJAHBIX 3aJadax, [ OIpEIeNIeHUusT CKOPOCTH IIpouecca, 3aJaHHOIo
dbopmyoi uiau rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBoOOOpa3HBIX.

Wurterpan, ero reomeTpuyeckuii W (GU3MYECKUN CMbICT. BeruncieHue
uHTerpana no gopmyne Herotona—Jleioauma.

IIpeomemmuvie pezynvmamoi
K xonmy obOyuenms B 10 kiacce oOydaromuiicss TMOMYYUT CIEIYIOIIHE
IPEAMETHBIC Pe3yJIbTaThI:
Hucna u evluucienus:
OTICPHPOBATh TOHATHUSAMH: pAlNMOHAIIBHOE M JSHCTBHTEIIBHOE YHCIIO,
OOBIKHOBEHHAS | JICCATUYIHAS JIPOOb, MPOICHTHI;
BBIIIOJIHATH ~ apu(PMETHYSCKHE  ONepallMk  C  paldoOHAJIbHBIMH |
JIEHCTBUTEIbHBIMU YUCIIAMH;
BBITIOJIHATH TPUOIMKEHHBIC BBIYUCICHUS, MCIOJIB3Yys IpaBUja OKPYTJICHHS,
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nenaTh IPUKAIKY U OLEHKY PE3ybTaTa BEIYUCICHUM;

ONEPUPOBATH IOHATUSAMHU: CTENEHb C LEIbIM IOKAa3aTelIeM, CTaHIapTHas
opMa 3amuMcu JAEMCTBUTENBHOIO YHCIIA, KOPEHb HAaTypaJbHOW CTENeHH,
MCIIOJIb30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YACEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

ONEPUPOBATH MOHATUSAMHU: CHHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOIO YIJIA,
MCIIOJIb30BaTh 3alKUCh MPOU3BOJIBHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

Ypasnenus u nepasencmea:

ONEPHUPOBATH MMOHATHUSIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJOE,
palroOHaJIbHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BBIMOJHATH NMPeoOpa30BaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHMM M peliaTh
TPUTOHOMETPUYECKUE YPABHEHNS,

BBIMIOJHATh MPEe0oOpa3oBaHUs LENBIX, PAMOHAIBHBIX W HPPAIIMOHATBHBIX
BBIDOKEHUH U pelmarh OCHOBHBIC THUIBI  IEJIBIX, PAlMOHAIBHBIX U
UppalMOHAIBHBIX YPABHEHUI U HEPABEHCTB;

IPUMEHATh YPABHEHUS U HEPABEHCTBA ISl PELIEHUSI MAaTEMAaTUYECKUX 3374
M 33]1a4 U3 PA3IMUHbIX 00J1acTel HAYKU U PEAbHOM JKU3HU;

MOJIETUPOBATh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBIATh
BBIDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBAa II0 YCIOBUIO 3aJayd, MCCIENA0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsl.

OyHKIUYU U TpaduKH:

OIepUpPOBATh MOHATUAMH: (PYHKIUS, CHOCOOBI 3a1aHus (YHKIMU, 00JACTh
OTIpeJICICHUs] ¥ MHOXKECTBO 3HAueHM (QYyHKIUHU, Tpaduk GYyHKIUHU, B3aUMHO
oOpaTtHbie (QYHKITUH;

OTIEpUPOBATH MOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKITNU, HYJIU (YHKIUH,
IPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduKu PYyHKIUHN I pEIIeHHs] YpaBHEHU;

CTPOUTHh M YUTATh rpadUKH JTUHEWHOW (PYHKIMH, KBAAPATHYHOU ()YyHKIIHH,
CTETIEHHOM (PYHKIIMHU C LENIBIM MOKa3aTeseM;

UCMOJb30BaTh rpaduku (QyHKUMH A8 HCCIEAOBAaHUS TPOIECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BEIpAKATh (DOpMYyTIaMU 3aBUCUMOCTH MEXKTY BETUIHMHAMH.

Hauana mamemamuuecxkoco ananuza:

ONEepUpPOBaTh TMOHATUSAMHU:  IIOCIENOBATEIbHOCTh, apudmernyeckas Hu
reOMETPUYECKas POIPECCUH;

ONEepUpOBaTh TMOHATHUSAMHU: OECKOHEYHO YOBIBaloIIas TreoMeTpHyecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yOBIBAIOIIEeH reOMETPHUECKOM MPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEIIbHOCTH Pa3IMUHBIMHU CIIOCO0aMU;

MCIIOJIb30BaTh CBOMCTBA MOCIENOBATEIIBHOCTEW U MPOTPECCUM JJIsSI PELICHUS
peanbHbIX 3a7a4 NPUKIATHOTO XapaKTepa.

Mmnooicecmea u nocuxa:

OIepUpPOBATH MOHATUSIMHU: MHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMMU;

UCIIOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar i ONHCaHus



peanbHbIX MNPOLECCOB W SABICHUM, NMpPU pPEIICHHH 3a7ady W3 JAPYTHX Yy4eOHBIX
IIPEIMETOB;

ONEPUPOBATh  TMOHATUSAMH: OIIpECICHUE,  TEOpeMa, CJIEICTBUE,
JOKa3aTeIbCTBO.

K xonmy oOydenuss B 11 kiacce oOydaromIMiicss TMOJYYHUT CIIEIYIOLINE
pPEAMETHBIC Pe3yJIbTaThI:

Yucna u eviuucnenus:

ONEpUPOBATh MOHATUSIMHU: HATypajbHOE, LIEJI0€ YHUCIO, HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH IIEJIBIX YUCEN, Pa3NIoKEHUE YUCia Ha MPOCThIE MHOXHUTEIU
JUISL pelIeHus 3a/1ay;

OTIEPUPOBATH MOHSATUEM: CTETIEHB C PAllMOHAJILHBIM MTOKa3aTeIeM;

OTIEpUPOBATH TOHATUSIMU: JIorapudM dYHUCIa, JNECATHUYHBIE M HATypalbHBIC
norapuMsl.

VYpasnenus u nepasencmea:

NPUMEHATh  CBOMCTBAa CTENEHW JJig  MNPeoOpa3oBaHUS  BBIPAKCHUH,
OTIEpUPOBATh TOHATHUSAMH: TOKa3aTeIbHOE ypaBHEHHWE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE THIIBI OKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBITIOJIHSITE ~ MIPE0Opa3oBaHUsl  BBIPAKCHUH, coAepKalux JiorapudMsl,
OTIEPUPOBATH MOHATUSIMU: JIOTApU(PMUUECKOE ypaBHEHUE M HEPABEHCTBO, PeIIaTh
OCHOBHBIE THUIIBI JJOTapU(PMUYECKUX YPABHEHUI 1 HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPHUPOBATh MOHATUSAMH: CHUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pEIICHHE,
UCITIOJIB30BATh CUCTEMY JIMHEHNHBIX YPABHEHUN JJISl PEIICHUS IPAKTUUECKUX 3a]1a4;

HaXOJIUTh PELICHHS] MPOCTEHIINX CUCTEM U COBOKYMHOCTEN palMOHAIbHBIX
YpPaBHEHUHN U HEPABEHCTB;

MOJIETUPOBATh peajbHBIE CUTyalldd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPDAKCHUS, YpPAaBHEHHUS, HEPABEHCTBA W CHUCTEMbl [0 YCIOBHUIO 33/1ayH,
MCCJIEI0BATh TOCTPOCHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa aireopsbl.

Dyuxkyuu u epaguru.

ONEepUPOBAaTh  TOHATUSAMH:  TEpHOAUYECKas  (PYHKIMSA, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM OJKCTpeMyMma (yHKIMH, HauOosbliee U
HaWMEHbIIIee 3Ha4YeHUs (QYHKIMM Ha MPOMEKYTKE, HCIOIb30BaTh WX IS
uccie0BaHus (PYHKINH, 3aJaHHOU rpaduKoM;

OTIepUPOBATh TOHATHSIMHU: TpadUKH IMMOKA3aTEIbHOW, JorapupMUUYECKON U
TPUTOHOMETPUYECKUX (PYHKIMH, N300pakaTh UX Ha KOOPAUHATHOM TJIOCKOCTH U
MCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHUN U HEPABEHCTB;

M300pakaTh HA KOOPJAMHATHON TUIOCKOCTH TpaWKu JIMHEWHBIX YpaBHEHUN U
WCIIOIb30BaTh UX JJI PELICHUS] CUCTEMBI JIMHEHUHBIX YPaBHEHHUI;

UCIIONBb30BaTh Tpaduku (PYHKUMA [JI1  HCCIENOBAHUS MPOLIECCOB U
3aBUCUMOCTEH U3 IPYTUX yUEOHBIX AUCIUTLIHH.

Hauana mamemamuueckoco ananuza:

ONEepUPOBATH MOHSATUSIMU: HENpPEpbIBHAs (PYHKIHUS, TPOU3BOAHAS (YHKIIHH,
MCIIOJIb30BaTh F€OMETPUUECKUN U PU3HUECKUN CMBICI MPOU3BOJAHON AJIsSI PEIICHUs
3a/1ay;
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HaXOJUTh MPOU3BOJHBIE IEMEHTAPHBIX (DYHKIIMI, BRIYUCIATH IPOU3BOIHbBIE
CYMMBbI, IPOU3BEAECHUS, YACTHOTO (DYHKIINIA;
MCII0JIb30BaTh MPOU3BOJHYIO JJI UCCIEA0BAHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl HCCIETOBAHUS K IOCTPOEHUIO IPauKOB;
UCIIOJIB30BAaTh MPOU3BOAHYIO JUISl HAXOXKICHHS HAWIY4dlIEro pEUIeHUs B
MIPUKIIAIHBIX, B TOM YHCJIE COLMAJIbHO-)KOHOMUYECKHUX, 3a/1a4ax;

ONEpUPOBATh  MOHSATHUIMU:

nepBooOpazHas

reOMETPUYECKU U (PU3HUUECKUIN CMBICI HHTErpaa;
HaXOAUTh NEPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIMI, BEIUUCISATH UHTErPAJl 1O
dbopmyne Herorona—JleitOnuna;
pelarh NPUKIAIHbIE 3aa4yd, B TOM YHUCIE COLHUAIBHO-DKOHOMHUYECKOIO U
(du3znUecKoro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHAIH3a.

Tematuueckoe IJIAaHUPOBAHUC

)51 HHTCErpal, IIOHUMATh

10 xnacc
Ne HanmenoBanue pa3nenos u tem KosmuectBo | JleATENTBHOCTD yUUTENS C y4ETOM
/ 4acoB, paboueii mporpaMMbl BOCTIUTaAHUS
1 OTBOJIMMBIX Ha
OCBOEHHE
KaXJ10TO
paszena u
TEMBI
1 2 3 4
[ToBTOpEHME
1. | I[ToBTOpeHue. «BoIpakeHUS U UX 1 *  YCTaHABJIUBATh
peoOpa3oBaHUsL. » JIOBEPUTEIIbHBIE
2. | IloBTopenue. «YpaBHEHMUS. 1 OTHOUIIEHUS MEXKTY
Oyukuuu. HepaBencraa.» YUYUTEIEM U
3. | Cmapmosas konmponvuas paboma 1 oOyuaroumuct,
No [ CIOCOOCTBYIOIIUX
MIO3UTUBHOMY
BOCIIPUSITUIO
yyanumucs TpedoBaHui
U TPOCKO yuuTeNs;
* IIPUBJIEKATh BHUMaHUE
00yUaroMXCs K
LIEHHOCTHOMYaCIIEKTy
M3Yy4aeMbIX Ha ypOKe
MOHSTHUM, TPUEMOB.
Paznen «JleiicTBuTenpHbIC yncaa» 8 .
4. | MHOXeCTBO, OTlepalfy HaJ 1 *  IpUBJIEKAaTh BHUMaHUE
MHO»ECTBAMH M UX CBOMCTBA oOyuarouxcs K
5. | [lmarpammsl Ditnepa - Benna 1 LIEHHOCTHOMY aCIIEKTY
6. | Paunonanbupie uymcna. OOBIKHO- 1 M3y4aeMbIX Ha YPOKE
BEHHbIE W JIECATHYHBIE JApoOH, MOHSATUH, TPUEMOB;
MPOLIEHTHI, OECKOHEYHBIE TEPHUO- *  OpraHu30BbIBATh
JMYecKue apoou paboTy oOydaromuxcs ¢
7. | [Ipumenenue npooeii U MPOIEHTOB 1 COILIMAJILHO 3HAYMMOU

JUI PCIICHUS IMTPUKIIAHBIX 3a1a4

uHpopManuei 1mno




8. | HeiicTBUTENbHBIC YUCIIA. 1 MOBOAY MOJIy4aeMOM Ha
PanmonanbHbIe U UppAIIUOHATILHBIC YPOKE COIAIbHO
qucia 3HaYMMOH HH(pOpMaITUH
9. | Apudmernyeckue onepamnuu ¢ 1 —00CyX1aTh,
JNCHUCTBUTEILHBIMH YUCIIAMU BBICKa3bIBATh MHCHHUE;
10. | I[TpubnKEHHBIC BRIYUCIICHUS, 1 * TPUMEHATH Ha  YpOKE
MIpaBHIIA OKPYTIICHUS MHTEPAKTUBHBIC dopmbl
11. | Ilpukunaka u oueHKa pe3yabrara 1 paboThl ¢ OOYYaAIOIIMMUCS:
BBIUUCIICHUUN JUCKYCCHUH, KOTOpPBIC JAarOT
12. | ToxknecTBa u TOXKICCTBEHHBIC 1 o0yJaroImumes
peoOpa3oBaHus BO3MOXXHOCTh TIPHOOpECcTH
13. | YpaBHeHue, KOpEHb YPAaBHECHUS 1 OTIBIT BCIICHUSA
14. | Meton uHTEpBaIOB. 1 KOHCTPYKTHBHOTO 1HaJiora.
Hepasencrtso, pemrenue
HEPaBEHCTBA.
15. | Pemenue uensix u IpoOHO- 1
paIMoOHATEHBIX YPaBHEHUH H
HEPaBEHCTB
16. | Konmponvuas paboma Ne2 no 1
meme « MHoxcecmeo
oeticmeumenbHulx yucel
.Payuonanvnule ypaenenus u
Hepasencmaa. »
Paznen «®ynkuun u rpaduxu. CteneHHas QyHKIUS C [EeJTbIM IToKa3aTreaem» 7 4.
17. | ®ynknus, CIIOCOOBI 3a/laHus 1 * OpraHU30BBIBATH PAOOTY
(hyHKITHH. B3anmuo oOpaTHBIC 00yJaronuxcs ¢
¢byakuun. ['padux byHKINN. COITMATIFHO 3HAYMMOM
18. | OGnacTe onpeAcIeHUs U MHOKECTBO 1 nHpopMarmel mo moBoy
3HaueHni pyakuun. Hymu GyHkmumm. MOJIy4aeMOil HaypoKe
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA. COIMAJIbHO 3HAYUMOM
19. | YérHble 1 HEUETHBIC 1 nHpopMaruu —o0CyK1aTh,
¢byakuun.  [IpomexyTtku BBICKA3bIBaTh MHEHHUE;
MOHOTOHHOCTHU (YHKIIHU. * IMPUMEHSATH Ha YPOKE
20. | MakcuMyM U1 MUHUMYM 1 MHTEPAKTUBHBIE (DOPMBI
¢byukuun. Haubomneiiee u paboTel ¢ 00yYaAOIMMHUCS:
HauMEHbIIIee 3HAYCHUE AUCKYCCHH, KOTOPBIC NatoT
(byHKIIHH Ha IPOMEKYTKE 00y4aroIuMcsi BO3MOKHOCTh
MIPUOOPECTH OIBITBEICHUS
21. | CremeHb ¢ ILEIBIM  MOKA3aTEIEM. 1
KOHCTPYKTHUBHOTO JIMAJIOTa;
CranpaptHas dopma 3arucu
. * peaTu30BbIBaTh HA ypOKax
JICHCTBUTENLHOTO YHCTIA. MOTHBHpYIOUIH TIOTCHIMA
22. | CtenenHas byHKIMS c 1
IOMOpa, pa3psoKaTh
HaTYpaIbHBIMH LETBIM TOKasaTeNeM. HANDADEGHHYIO OBCTAHOBKY
E€ cBoiicTBa 1 rpaduk
B KJ1acce.
23. | KontponbHas padota Ne 3 mo Teme: 1
«DYHKIIUU U TPAPUKHU.»
Paznen «Apudmernueckuii kopeHb N-oi crenenu. MpparmonansHble ypaBHeHUs» 17 d.
24. | Apudpmernyeckuil KOpeHb 1
HaTypaJIbHOM CTETeHU U €T0 * TpUBJIEKATh BHUMAaHUE
CBOICTBa oOydaronuxcst K
25. | IlpeoOpazoBaHms YMCIOBBIX 1 LIEHHOCTHOMYacCIIeKTY
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BBIpAKEHUH, COJIEPXKAIIUX CTEICHU

HN3Yy4YaCMbIX Ha YPOKC

26. | BeiHeceHrEe MHOKHUTEISA U3-T10]] 1 MOHSTUHN, TPUEMOB;
3HaKa KOPHS * TNPUMEHSTDH Ha YPOKe
27. | BHeceHrne MHOKHUTEIS MO 3HAK 1 WHTEPAKTHUBHBIC (DOPMBI
KOPHS paboThI ¢ 0OYJAIOITUMUCS:
28. | CokparieHue Ipooeid, coaepiKanmx 1 JAUCKYCCHH, KOTOPBIC JAt0T
paKabl 00yJaroMces
29. | IlpeoOpazoBanue HppaOHATBHBIX 1 BO3MOXHOCTb IPHOOpecTH
BBIPAXKCHUI OIIBITBEACHUS
30. | IloBTOpeHmeE 1O TEME 1 KOHCTPYKTHUBHOI'O 1HAJIOTA;
«Apudmernaeckuii KopeHb N-HOH ¢ IIPUMCHATE HA yPOKC
CTEIICHIY WHTEPaKTHBHBIE (POPMBI
31. | UpparnmoHaibHbIC YpaBHEHUS 1 paboThI COOYIAOLNMHCS:
32. | O6nacTh TOMYCTUMBIX 3HAYCHUI 1 BKJIFOYCHUC B yPOK
MPPAIMOHAIILHOTO YPaBHEHHUSI UTPOBBIX HPOLEAYP,
33. | OCHOBHBIE METOIBI PEIIEHUS 1 KOTOPBIC MOMOTAOT
UpPAlMOHAILHBIX YPABHEHHN YCTaHOBIICHHIO
34. | PaBHOCUIIEHEIE IEPEXOIBI B 1 AoOposKenaTenbHOMH
PELIEHNH HPPALMOHAIIBHBIX arMocepsl Bo Bpems
ypaBHEHUM ypoxa,
35. | AnropuT™ pemnieHus 1 * YCTaHABIMBATH
MppaIOHAILHBIX YPaBHECHHI AOBEPUTCIILHBIC
36. | Pemmenue nppanroHaIbHBIX 1 OTHOLLCHIA MOy
ypaBHeHEi YUHUTEIEM U
37. | CpoiictBa u rpaduK KOpHsI N-0it 1 OOyHaroMHCH,
CTeneH! KaK (YHKIIMHA 0OpaTHON CNI0COOCTByIOMIHX
HO3UTHUBHOMY BOCTIPHSITHIO
CTEINECHHU C HAaTypaJIbHBIM yuAIIIMICS TpeBoBAHMUA 1
IOKa3aTeseM 1IPOCH yauTens:;
38. | IloBTOpEHUE 11O TEME 1 +  PCATH3OBHIBATH HA YPOKAX
«MppanmoHaipHble YpaBHEHUSD) MOTHBHPYIONTHH IOTEHIpAT
39. O606HuleHI/ISI u cucreMatusauns 1 JOMODA, PA3PIKATH
3HaHMH 110 Teme: «Apudmernueckuit HAPSKSHHYEO OGCTAHOBKY
KOpEeHb N-0ii CTENEHHN . B KIIACCE.
HppanuoHansHble ypaBHEHHSD)
40. | Kowmpoavuas paboma Ne5 no meme 1
«Apupmemuueckuti koperv N-otl
cmenenu . Uppayuonanvhvle
VpagHenus»
Paznen «®opmyiel Tpuronomerpun. TpuroHomerprdeckue ypaBHeHus» 21 4.
41. | Cunyc, KOCUHYC YUCIIOBOTO 1
aprymeHra * TPHUMEHATH Ha YPOKE
42. | TanreHC U KOTAHTE€HC YHUCIIOBOTO 1 MHTEPAKTUBHBIE (HOPMBI
apryMeHTa paboThI ¢ 00Y4aIOLIMMUCS:
43. | ApkcuHyC, apKKOCHHYC U 1 AUCKYCCHH, KOTOPBIC 0T
ApKTAHT€HC YMCJIOBOTO apryMeHTa 00yHAIONIMOS BOSMOKHOCTS
44. | TpuroHoMeTpuveckas OKpy>KHOCTb, 1 HpioOpectit OHHTBGHQHHH,
KOHCTPYKTUBHOI'O AHAJIOra;
OMpEJeNIeHHE TPUTOHOMETPHECKHX +  yCTAHABTHMEATS
(YHKIMH YUCIOBOrO apryMeHTa NIOBEUTETbHBIE
45. | OCHOBHBIE TPUTOHOMETPUYECKHE 1 OTHOIITEHHS MEKITY
TOMACCTEA YUUTENEM U
46. | ®opmynbl JBOMHOTO yria 1




47. | ®opMyiibl IOHUKEHUS CTENIEHU 1 oOyuaromumucs,

48. | ®opMynbl TOJIOBHHHOTO yIJIa 1 CIIOCOOCTBYIOLIIUX

49. | ®opmMynbl CyMMBI apT'yMEHTOB 1 MMO3UTUBHOMY BOCIIPHUSTHIO

50. | ®opmynsl cyMMBbl yHKIMN 1 yYaluMHucs TpeOOBAHUN U

51. | ®opmynsl npousBeaeHUs PyHKIUN 1 IPOCBO yqnTes;

52. | IlpeoGpazoBanue 1 * pEaIu30BBIBAaTh HA YPOKaxX
TPUTOHOMETPUYECKUX BBIPAKEHUN C MOTHBHPYIOIINH IIOTCHIAAI
OMOUIBIO (POpMYIT IOMOpa, paspsKarb

53. | Koumponvnas paboma Ne6 no meme 1 HAIPSKEHHYIO 00CTAaHOBKY
«Tpueconomempuueckue B KJIacce,

LIDAKNCCHUAY * OpraHM30BBIBATH

54. | Pemenue ypaBHEHUsI COSX = a 1 WHANBAYAJTbHBIC 1 5

55. | Penenne ypaBHeHHMs SinxX = a 1 TpYyNMoBEIe OpMBIyIeOHO

56. | Pemenue ypaBHeHui tgX = a, Ctgx = 1 ACHTEILHOCTH.

a

57. | Meto1 3aMeHbI IEpEMEHHON 1

58. | YpaBHeHwHsI, cBOASIIAECS K 1
KBaJ[PaTHBIM YPaBHEHUSIM

59. | MeToJ pa3iiokeHHsI HA MHOXUTEIIN 1

60. | OmHOPOTHBIE TPUTOHOMETPUIECKUE 1
YpaBHEHHS

61. | Pemenne TpUTOHOMETPUIECKUX 1
YpaBHEHU I

Paznen «IlocnenoBaTenbHOCTH U IPOTPECCUM» S .

62. | IlocimenoBaTeIbHOCTH, CIIOCOOBI 1
3aJaHHS MOCJIeIOBATEIHHOCTEH.
MOHOTOHHBIE TTOCIIEIOBATEIILHOCTH.

63. | ApudmeTndeckas U reoMeTprUUIECKas 1
MTPOTPECCHH.

64. | beckoHeuHO yOBIBaroIas 1
reOMETPUYECKasi IIPOTPeCCHsl.

65. | Cymma OeCKOHEYHO YOBIBAOIIICH 1
Te€OMETPUYECKO MPOTPECCHH.

66. | opMylra  CIOXKHBIX  ITPOIICHTOB. 1
Hcnonp3oBaHWe MPOTPECCHU IS
pelieHusl peajbHbIX 3a/Ja4  pHU-

KJIQJIHOTO XapakTepa
IToBTOpEeHME, 0600ITICHUE, CHCTEMAaTH3allis 3HAHUH

67. | IloBTopenue. Pemenus 1 * OpraHU30BHIBATH
TPUTOHOMETPHYECKHX YPABHCHUHN WH/IMBUyalIbHBIC U

68. | Cucremaru3anus 3HAaHUH 1 rpymnnoBbie GopMblydeOHOU
Bceero: 68 u. JEATENHOCTH

11 kmmacc

Ne HaumeHoBaHue pa3zienoB U TeM KomnuectBo | JleATeNbHOCTh YUUTENS C YIETOM

n/n 4acos, paboueii mporpaMMbl BOCIIUTaAHUS

OTBOJIMMBIX Ha
OCBOEHHE
KaXJI0TO
paszena u
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TCEMBI

1 2 3 4
Paznen «Crenens ¢ parioHaIBbHBIM MTOKA3aTeNEM.
[MokazarenpHas GyHkuwms. [lokazaTesapHble ypaBHEHHUS M HepaBeHCTBa» 124,

1. | Crenens c paluOHaIHHBIM 1
MoKa3aTesieM NPUBJICKaTh BHUMAHUE

2. | CBoiicTBa cTEeNICHH 1 oOyuaromuxcs K

3. | IIlpeoOpazoBaHUe BEIPAKCHHIH, 1 [IEHHOCTHOMYACIIeKTY
COJIepKAIUX PAMOHATBHBIC M3ydaeMbIX Ha YPOKe
CTEIIEHU MIOHATUH, IPUEMOB;

4. | Pemenue 3aaa4 1o Teme: 1 IIPUMCHSATH Ha YPOKE
«IIpeobpazoBaHue BHIPAKEHHIA, VHTEPAKTUBHBIE (POPMBI
COJIEpIKAIMX PAITHOHAJIBHBIE paboThI ¢ 00YYArOIIUMUCS:
CTETICHUY JIMCKYCCHH, KOTOPBIE AfOT

5. | YPOK mpaKkTHKyM 110 TeMe: 1 00y4aroIIMMCs BO3MOXKHOCTb
«IIpeobpa3oBaHne BEIPAKEHUI, PUOOPECTH ONBITBEICHUS
COJZIep KallMX palMOHaJIbHbIE KOHCTPYKTHUBHOI'O JHAJIOI'a,
CTCIICHUN» MIPUMCEHATH HAa YPOKE

6. | [lokazarenpHble ypaBHEHUS U 1 MHTCPAKTUBHBIC (POPMBI
HEpaBEHCTBA paboTHI COOYJAOIITUMUCS

7. | Pemenne moka3aTeabHBIX 1 BKJIFOYCHHUC B yPOK UI'POBBIX
ypaBHEHUH W HEPABEHCTB HpOLENYp, KOTOPBIC

8. | Pemrenue 3amau mo Teme: 1 HIOMOTat0T yCTaHOBJICHHIO
«ITokazaTenbHbIe YPaBHCHUS U JI00OpOsKeNaTebHOU
HEPaBEHCTBA» aTMocdepbI BO BPeMst ypOKa;

9. | Ypok mpaktHKy™ 10 Teme: 1 YCTaHABIIUBATH JOBEPUTEIbHBIC
«IToka3aTenbHbIe YPABHEHUS U OTHOTHCHUS MEKY yIUTCIIEM 1
HEPABEHCTBA» 00ydaromUMHCH,

10. | INoxkasarenbHas GpyHKIHUS, €& 1 CTIOCOOCTBYIOINX [O3UTHBHOMY
CBOMCTBA 1 rpatbuk BOCTIPHATHIO yJalMHCS

11. [[loBTOpeHme 1o TeMe: 1 TpeboBaHNH U MPOCEO yHUTENs

«CTerneHb C paluOHAIBHBIM
MOKa3aTelIeM.
[MTokazarenbHast GyHKUIMS.
[TokasarenbHble  ypaBHEHUS U
HEpaBEHCTBA»
12. |[KontponbHas pabora Nel mo 1
Teme: «CreneHb c
[PAllMOHATBHBIM MTOKa3aTeIEM.
[MokazarensHast GyHKIHS.
[MTokazarenbHbIe ypaBHEHUS U
HEpaBeHCTBa»
Paznen «Jlorapudmuueckas pyHKIUS.
JlorapudmMuueckre ypaBHeHHs M HepaBeHCTBay 12 .
13. | Jlorapudm uncna. JlecaTuunsie u 1

HaTypaJbHbIE JIOrapuMBI

¢ NPUBJICKATb BHUMAHHC




14. | Jlorapudm, npeobpazoBanue 1 oOyuaromuxcs K
BBIPAKEHUI [IEHHOCTHOMYacCIIeKTy

15. | [IpeoOpa3oBaHue BEIpa)KEHUH, 1 M3Yy4aeMbIX Ha YPOKE
CoJIepKAIUX JIOTAPHPMBI HOHATHUH, IPUEMOB;

16. | Ypok mpakTHKyM IO TeMe: 1 OpPraHu30BBIBATH PabOTY
«[IpeobpazoBanme BeIpa)KEHHH, 00yyaroluxcst ¢ COLUAIBHO
COJIepIKaIuX JorapuMb» 3HaYUMOW nH(pOpMaIHE TIO

17. | Jlorapudmudecknue ypaBHEHUS U 1 HIOBO/IY [10Jy4aeMOH Ha
HEPaBEHCTBA YPOKE COIMAIbHO 3HAYHMOM

18. | Pemienue norapuh)MUIECKUX 1 uH(popmanuu —00CyK1aTh,
ypaBHerH‘/'I 1 HEPABEHCTB BBICKa3bIBaThb MHCHHC,

19. | Pemenue 3amad o teme: 1 IIPUMCHATD Ha ypOKE
«Jlorapupmuueckue ypaBHeHUs U MHTEPaKTHBHBIC (POPMBI
HEPAaBEHCTBA» pa6OTI>I C O6y‘IaIOHII/IMI/IC$[I

20. | Ypox mpakTUKyM IO TeMe: 1 AUCKYCCHH, KOTOPBIC at0T
«Jlorapudmuyeckue ypaBHEeHUS U 00ydaroImMest
HEPABEHCTBAY BO3MOKHOCTB TTPHOOPECTH

21. | Jlorapudmudeckas pyHKIus u e€ 1 OTBITBEICHUSA
CBOMCTBA KOHCTPYKTHBHOTO JTHAJIOTa.

22. | PenreHue 3a1a4 1o TeMe: 1
«Jlorapupmuueckast yHkuus u
€€ CBOMCTBa»

23. | IloBTOopenue 1o TEMe: 1
«Jlorapudmuyeckas GyHKITHS.

Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBa»
24. | KonrponbsHas padora Ne 2o teme: 1
«Jlorapudmuyeckas GyHKITHS.
Jlorapudmuueckre ypaBHEHUS U
HEPaBEHCTBA»
Paznen «Tpuronomerpuueckue PyHKIUU U UX TPaUKH.
Tpuronomerpruiyeckue HepaBeHCTBa» 9 4.

25. | Tpuronomerpuieckue HyHKIHUH, 1
WX CBOMCTBa U rpaduKku * MIPUMEHSATH Ha YpOKe

26. | CpoiicTBa U rpaduk GyHKIHHA 1 MHTEPAKTUBHBIE (POPMBI
y = cosX paboThl cOOyUAIOLTUMUCS:

27. | CpoiictBa 1 rpaguK QyHKIUU 1 BKJIIOUEHUE B YPOK UI'POBBIX
y = sinx IpoLeayp, KOTOpbIe

28. | I'paduku pynkiwmii y = tgx, 1 IIOMOTal0T YCTAHOBJICHUIO
y = ctgx noOpoxenareabHOn

29. | Pemenue 1 aTMocQepbl BO BpeMsl ypoKa;
TPUTOHOMETPHYECKHUX yCTaHaBJINBaTh
ypaBHeHPIfI C IIOMOUIbBIO JAOBCPUTCIIbHBIC OTHOILICHU A
rpauKoB MEXIy yYUTEIEeM U

30. | [IpuMepsl TPUTOHOMETPUUIECKUX 1 00yHaroIINMHKCH,
HEPAaBEHCTB CIOCOOCTBYIOIIUX

31. | Meroas! pelenue 1 MO3HTHBHOMY BOCIPUATHIO
TPUTOHOMETPUYECKUX HEPABEHCTB yHaIuMuCs TpeOOBaHHH 1

32. | IloBTOpeHwue 1o TEMe 1 MpOCKO yuuTens;

«TpuroHomerpuyeckue QyHKIHH

U UX rpaduKu.

PCaJIM30BbIBATH HA YPOKAX
MOTI/IBI/IpYIOI_I_II/Iﬁ HNOTCHI AT
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Tpuronomerpuueckue
HEpPaBEHCTBA »

I0MOpa, pa3psKaTh
HANPSDKEHHYIO 00OCTAaHOBKY B

33. | Koumponvuas paboma Ne3no 1 KJacce.
meme «Tpuconomempuueckue
@yHKyuu u ux epagpuxu.
Tpuconomempuueckue
HepaseHcmaa »
Paznen «I[IpousBoanas. [Ipumenenne npou3BogHOM » 244,
34. | ®opmynsl muddepeHIrpoBaHus 1
35. | lIpaBuna muddepenmpoBanus 1 * IPUMEHATH Ha YPOKE
36. | [IpumeHeHHE IPOU3BOIHOM K 1 MHTEPAaKTUBHbIE (POPMBI
UCCIEe0BaHUIO (YHKIIMN Ha paboThl ¢ 00yUYaIOLIUMUCS:
MOHOTOHHOCTEL JUCKYCCHU, KOTOPBIC AAKOT
37. | [IpumeHeHne MPOU3BOTHOM K 1 00y4aroNIUMCsI BO3MOXHOCTb
HCCIe0BaHUIO0 (PYHKIIMI Ha MPUOOPECTH OTBITBEICHUS
IKCTPEMYMBI KOHCTPYKTHBHOTO JIMAJIOTA;
38. | Dxcrpemymbl QyHKIUU 1 ¢ TNpUMCHATH HAa YPOKE
39. | Beruucienue 5KkCTpeMyMOB 1 MHTEPAKTHBHBIC (OPMBI
dyHKIMHK paboThl cOOyUYaIOLUMUCS:
41. | TlpuMeHeHHe TPOU3BOTHOM TSt 1 BKJIFOYCHUC B YPOK MTPOBBIX
JIoKa3aTeIbCTBA TOXKIASCTB U npouenyp, KOTopbie
HEPABEHCTB MIOMOTAIOT YCTAHOBJICHUIO
42. | Tloctpoenue rpadukoB QYHKIMI 1 JI06porKeaTenbHO U
43. | VccnenoBanue (yHKIUN U 1 aTMocepsl BO BpeMs ypoka;
nocTpoeHue rpapuka GQyHKIUN * YCTaHaBIMBATH
44. | Cazb M&XIy rpadmKoM 1 JOBEPHUTEIIHHBIC OTHOIIICHUS
¢dbyakmn u rpadpukoM eé Mgmz[y YAuTeIeM 1
MPOU3BOTHOM 0 yqa%OHII/IMI/ICSI,
crocoOCTB 175
45, | Haubosplltee 1 HaMMEHbIIIEE 1 yrom
MO3UTUBHOMY BOCIPUSTHIO
3Ha4YeHUs1 QYHKIIUH HA -
y4YaIuMucs TpeOoBaHMA U
TIDOMEKYTIE POChO yuuTeNs;
46. | 3amayu Ha OTBHICKAHUE 1 P ya ’
* peaJM30BBIBATh HAa yPOKax
HaWOOJIBIIMX U HAUMEHBIIUX .
. MOTHBUPYIOIINN TOTEHIAAT
3HAYCHUU BEIIMYHH e —
47. | Pemenue 3a1a4 Ha HAXOXKICHUE 1 b
HanpsHKEHHYI0 00CTAaHOBKY B
HAMOOJIBIIMX U HAUMEHBIIIUX
. KJacce.
3HaYCHUU
48. | IlpumeHeHUE TPOU3BOIHON K 1
WCCIICIOBAHUIO PYHKIIMH
49. | Koumponvnasa paboma Ne3 no 1
meme «Hccnedosanue gyukyuti ¢
HOMOUWbIO NPOU3EOOHOU»
50. | [IpumeneHue TpPOU3BOAHOM IS 1
HaX0XJACHUS HaUTY4IlIero
peleHus B MPUKIIAJIHBIX 3a/1a9ax
51. | [IpuMeHeHHEe MPOU3BOIHOM B 1
pelIeHUH 337124
52. | IlpuMeHeHue TPOU3BOAHOM TSt 1

HaXO0’KJICHUS HAWTy4IIero
peleHus JUIsl OTpeIeIeHus
CKOPOCTH HpoLECcCca, 3aJaHHOTO
¢dopmynoit wim rpaguxkom




53. | [IpumeneHue Mpon3BOAHON IS 1
HAXO0XJICHUS HAUTYYIIEro
pereHus ISt OTIpEeICICHUs
YCKOPEHUs Tpoliecca, 3alaHHOTO
dhopmyoit wim rpadukomM
54. | Komnosunus GyHKImiA 1
55. | 'eomerpuueckue oOpa3bl 1
YPaBHEHUH Ha KOOPAWHATHOM
TUIOCKOCTH
56. | 'eomerpuueckue oOpazbl 1
HEPABEHCTB Ha KOOPJAUHATHOU
TUTOCKOCTH
57. | IloBTOpenue no teme 1
«UccnenoBanue GyHKIMM ¢
ITOMOIIIBIO TPOU3BOTHON»
58. | Koumponvnas paboma Ne5 no 1
meme «Hccnedosanue gynxyutl ¢
NOMOUBIO NPOU3BOOHOU»
Paznen «MHTerpa u ero npuMeHeHus» 9 u.
59. | IlepBooOpa3zHas . Tabnuia 1
epBOOOPA3HBIX * TIPHBJICKATh BHUMAHUC
60. | [IpaBuia HAXOXKJICHUS 1 oOyJaronuxcs K
epBOOOPA3HBIX [IEHHOCTHOMYacCIIeKTy
61. | Uurerpan. ['eomerpruueckuii CMBICT 1 M3y4yaeMbIX Ha YpOKeE
HWHTETpaja MOHSATHH, TPUEMOB;
62. | UnaTterpan. pu3nyeckuii CMBICIT 1 * MPUMEHATH Ha YPOKE
WHTEerpaJa MHTEPAKTUBHBIE (POPMBI
63. | Beruucienue onpenenéHHOTo 1 paboThI ¢ OOYJArOIIMMHC:
uHTerpana mo ¢popmyne Herorona- AUCKYCCUH, KOTOPBIC Nar0T
JleiiOHwMIIA 00yJarouMCes
64. | HaxoxxneHnue onpeaenéHHOTO 1 BO3MOYHOCTb IIPHOOPECTH
uHTerpaia o ¢popmyne Hprorona- OIIBITBEACHUA
JleiiOuuna KOHCTPYKTHBHOI'O JHAJIOra;
65. | [IpuMeHeHne uHTETpaANA IS 1 ¢ YCTaHaBJIMBATbH
HaX0KICHUS IUIOIIANEN TVIOCKUX AOBCPUTCIIbHBIC
duryp OTHOUICHUS MEXKITY
66. | [IpuMmeHeHUE UHTETpaANa IS 1 yuuTenem u
HaX0XJIEHUSA 00BEMOB obyuatonmmucs,
reOMETPUUYECKUX TEJT crocobCTByIONMUX
67. | [Ipumeps! pemenit 1 TO3UTHBHOMY BOCTIPHATHIO
g depeHnnanbHbIX ypaBHEHUI ydaummucs Tpedosanuii u
pock0 yuuTesns
Pasznen «Cuctemsl ypaBHeHui» 12 4.
68. | Cucrema 1 COBOKYITHOCTh 1
ypaBHEHUH * MpHUBJIEKATh BHUMaHUE
69. | PaBHOCWIBHBIE CUCTEMBI U 1 oOyuarouxcs K
CUCTEMBI-CIIEJICTBUS [IEHHOCTHOMYACIEKTY
70. | Merompl perieHus CUCTEM 1 M3Yy4aeMbIX Ha YPOKE
paIoHaIbHBIX pAaBHEHUN MOHSITHIA, TPUEMOB;
71. | Metoap! pelieHusi COBOKYITHOCTEH 1 * OpPraHu30BBIBATH pabOTY

palMoHaIBHBIX YpPaBHEHUN

00ydaroIuMXxcst ¢ COIUAIBLHO
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72. | OMHOPOIHBIC CUCTEMBI YPABHCHHIA 1 3HaYUMOW nHpOpMaIHEei 1o
73. | OcHOBHBIE METOIbI peleHust 1 MOBOJly MOJIy4aeMOM Ha
CHCTEM PAIMOHAJIbHBIX PABHECHHI YPOKE COLUAIBHO 3HAYMMOM
74. | OCHOBHBIC ~ METOABI  PELICHUS 1 uH(pOopManuK —00CyK1aTh,
COBOKYITHOCTEHN paMOHAIIBHBIX BBICKa3bIBaTh MHCHHUE;
ypaBHEHUH * [IPUMECHATH HA YPOKE
75. | OCHOBHbIE = METOJbl  pEUICHUS 1 MHTEPAKTHBHBIC POPMBI paOOTEL
CUCTEM IT0KA3aTEJIbHBIX PABHEHUI C 00y4aroNUMUCS: TUCKYCCUH,
76. | OCHOBHBIE  METOABI  PELICHUS 1 KOTOPBIC JAI0T 00y IaIOMMMCsE
COBOKYITHOCTEM ITOKAa3aTeJIbHBIX BO3MOXKHOCTB MPHOOPECTH
ypaBHEHHiT OTIBITBE/ICHUS
77. | OCHOBHbIE = METOJbl  pelIeHUd 1 KOHCTPYKTMBHOI'O 1HaJIora.
CUCTEM JOTapU(PMUUECKUX
paBHEHHUI
78. | OCHOBHBIE  METOJBI  pEUICHHUS 1
COBOKYIHOCTEH Jorapu(pMuueckux
YpaBHEHUU
Konmponvnas paboma Ne6 no 1
meme: «Humezpan u ez2o
npumeHenue. Cucmemul
VPABHEHUU»
Paznen «HatypanbsHbie u 1iesbie ynucna» 6 4.
79. | HarypanbHbIe U IeNbIe YMCiIa 1 * OpraHU30BBIBATH PAOOTY
80. | HarypaneHble W 1ieble YHCIA B 1 o0yyaromuxcs ¢ COUaIbHO
3a1a9ax U3 PearbHON KU3HH 3HaYMMOM MHPOpMaLMEH 110
81. | Ilpu3sHaKkM AEIMMOCTH 1 HOBOJY MOJIy4aeMOM Ha
82. | IlpuMeHeHue MpU3HAKU JEIUMOCTD 1 YPOKE COLMANBHO 3HAYNUMOM
LIEJIBIX YHCEII HHpopManun —00CyKIarth,
83. | lpumenenne HOJI u HOK s 1 BBICKA3pIBATH MHCHUC,
peleHus 3a/1a4 B HEJIbIX YHCIax ¢ UPUMEHATDH Ha YPOKe
84. | Pemenue 3a1a4 B LEJIBIX YMCIAX C 1 MHTEPAKTHBHEIE (OPMBI PAOOTHI
npumenennem HOJl 1 HOK ¢ 00yyarouMMHCS: AUCKYCCHUH,
KOTOpbIE JAI0T OO0Yy4aromuMcs
BO3MO>KHOCTBH ITPUOOPECTU OTBIT
BEJICHUS KOHCTPYKTUBHOTO
JIIaJIora.
[ToBTOpEHue, 0000IICHNE, CHCTeMaTH3alus 3HaHui 18 4.
85. | ApudMeTrnueckue orneparuu ¢ 1
JNEHUCTBUTENbHBIMH YHCIAMU *  YCTaHABJIUBATh
86. | Pemenne npoOHO-paIMOHATIBHBIX 1 JIOBEPUTEIIbHbBIE
ypaBHEHUH OTHOUICHHS MEXKTY
87. | DnemeHTapHOE UCCIIEIOBAHHE U 1 YUUTENEM U
rpaduku QyHKIUN oOyyaromumucs,
88. | IIpeobpazoBaHMs YHCIOBBIX 1 CHOCOOCTBYIOLINX
BLIpaxceHI/Iﬁ, COoZICpKallX CTCICHU INO3UTUBHOMY
Y KOPHU BOCHIPHUATHIO
89. | Pemenne upparmoHaIbHBIX 1 yyaluMucs TpeboBaHUN
ypaBHEHUH U TPOCHO yUuTes;
90. | OcHOBHbIE METO/IBI PELICHUS 1 ¢ NpHBICKATh BHUMaHHE
IIOKA3aTENIbHBIX YPAaBHEHUM 00y4aroLIMXCs K
91. | Pemenue norapuMudeckux 1 HCHHOCTHOMY aCIeKTy




YpaBHEHUI A3y4aeMBIX  HAa  ypOKe

92. | [IpeobpazoBanue 1 HOHATUH, IPUEMOB.
TPUTOHOMETPUYECKHUX BBIPAKEHHUH

93. | Pemenue TpUrOHOMETPHYECKUX 1
YpaBHEHUU

94. | OTbop KOpHEi 1
TPUTOHOMETPHUYECKUX YPABHEHUH

95. | Pemmenue TpUrOHOMETPHUYECKUX 1
HEPaBEHCTB

96. | Pemenue TpUrOHOMETPHUYECKUX 1
HEPaBEHCTB rpaduyecku

97. | BeruncieHnue mpou3BOIHBIX 1
AJIEMEHTapHbBIX PYHKIUI

98. | [IpumeHeHMe MPOU3BOIHOM K 1
HCCIIEIOBAaHUIO (DYHKIIMH

99. | [IpumeneHne UHTETpaNa IS 1
HAXOKJICHHS TUIOIIAIEH TUTOCKIX
Guryp

100. | IIpomesrscymounan ammecmayusi. 1
Hmozo6asa konmpoavnaa paboma
(Ne8)

101. | AHanm3 pe3yabTaToB KOHTPOIHHOM 1
paboThI

102. | CucremaTtuzanus 3HaHUN 1

Bceero: 102 4.

Pabouas npozpammda V’-l€6H020 Kypca «2eomempu)

Tloacuumenvuas 3anucka

BaxxnocTs y4yeOHOro Kypca TE€OMETpPHH Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTHIO METaNpEeAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYeHUsS T€OMETPUH B HANPABJICHUH JIMYHOCTHOTO
pasBuTHA oOydaromuxcs, ¢GopMupoBaHus (PYHKIIMOHATLHOH MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX AUCIHUILUIMH. PazBuTHe y 00y4aronuxcs
MPABWIBHBIX TPEICTABICHUNH O CYIIHOCTH WU TMPOUCXOXKICHUH TEOMETPUUECKHUX
aOCTpaKkIuii, COOTHOIICHUH PEATbHOTO M HWICATBHOT0, XapaKTepe OTPaKCHUS
MAaTEMaTH4YEeCKOW HAyKOW SBICHUM M IIPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MaTEMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
OoOydJarommXxcs, a TaKKe KadeCTB MBINIJICHUS, HEOOXOMUMBIX [JIS aJanTalid B
COBPEMEHHOM OOIIECTRBE.

I'eomerpust siBnsieTcss OMHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obOmero oOpa3oBaHHsA, TaK Kak OOECMEYMBACT BO3MOXXHOCTH HW3YYCHHS Kak
JTUCITUTUTMH €CTeCTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIieHUE, (GopMupyeMoe Mpu H3YYCHHUH OOYYaroNIMMUCS
MOHATHIHHBIX OCHOB T€OMETPHUH U MIOCTPOCHHUH IIETIOYKU JTJOTHIECKUX YTBEPKICHUN
B XOJIE pCUIEHUS TEOMETPUYECKUX 3a/Jad, YMECHHE BBIIBUTATh M OMPOBEPraTh
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TUIOTE3bl HEMOCPEJICTBEHHO HCIONb3YIOTCS MpPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (U3HUKU.

OpueHTanus 4eioBeKa B MPOCTPAHCTBE — YCIOBHE €r0 COLUAIBHOTO OBITHSA,
dopMa oOTpakeHUs OKpPYXKAIOLIEro MHUpPa, YCIOBUE YCIEIIHOTO IO3HAaHUS M
aAKTUBHOTO npeoOpa3zoBaHus NENCTBUTENBHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEAMHSET pa3Hble BUABl yU4EOHOW U TPYIOBOM
JEeSTENbHOCTH, SIBISETCS OJAHUM M3 NPO(ECCUOHANIBHO BaXKHBIX KaueCTB, TO3TOMY
akTyaJlbHa 3a7adya (OpPMHUpPOBaHUA y OO0Yy4aloOUUXCsl MPOCTPAHCTBEHHOTO
MBIIJIEHUsT KaK Pa3HOBUJIHOCTH OOpPA3HOrO0 MBIIUIEHHS — CYIIECTBEHHOI'O
KOMIIOHEHTa B TOJATOTOBKE K TMPAKTHUYECKOW JEATENbHOCTH [0 MHOTUM
HAIPABJICHUSIM.

Lens ocBoenus mporpammbl ydyeOHOro kypca «l'eomerpusi» Ha 6azoBoM
ypoBHE 00y4yeHuss — oOmeoOpazoBareabHOe M OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAaHMM U JACHCTBHUIA,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
[0 CTIEMATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM T'€OMETPHUH.

[IpropuTeTHBIMM 3aJauaMH  OCBOCHHsSI yueOHOro kypca «l'eomerpun»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax sBisitoTCS:

(dbopMHUpOBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBON KYJIbTYpPbI
1 OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOIIUM MUPOM;

(opMupOBaHUE NPEJCTABICHUS O MHOIOIPAHHUKAX U TeJlaX BPAILIEHUS Kak
O BAKHEHIINX MaTeMaTUYECKUX MOJENAX, MO3BOJIAIOIIMX ONUCHIBATh U HU3YydaTh
pa3HbI€ SBJICHUS OKPYKAIOIIEro MUpa;

(opMupoBaHUE YMEHHUS paclO3HABaTh HA YEPTEkKaxX, MOJAEIAX U B peaIbHOM
MHUpPE MHOTOTPaHHUKH U TeJla BPaIlleHUs;

OBJIQJICHHME METOJaMHU peIIeHMs 3aJady Ha IMOCTPOCHUS Ha H300pakeHUsIX
IIPOCTPAHCTBEHHBIX PUTYD;

(opMupoBaHHE yYMEHHS ONEPUPOBATH OCHOBHBIMM  HOHATUAMHU O
MHOTOTPAHHUKAX U TeJaX BpallleHUs U UX OCHOBHBIMH CBONCTBaMU;

OBJIQJICHHE AJITOPUTMAMHM PELICHUS] OCHOBHBIX THIIOB 3aja4, (OpMUpOBaHHE
YMEHUS MPOBOJUTH HECIIOKHBIE JI0KA3ATEIbHBIE PACCY)KIECHHS B XOJI€ PEIICHUS
CTEPEOMETPUUECKHUX 3aa4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEW O0ydarommuxcs,
IIO3HABATEIBHON AKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHH, KPUTHYHOCTH
MBIIIJICHUS;

(dopmupoBaHue (QPyHKIIMOHATBHONW T'PAMOTHOCTH, PEJICBAHTHONW T'€OMETPUU:
YMEHHUE PACIO3HABAaTh IMPOSIBICHUS T'€OMETPUYECKUX MOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAIbHBIX JKM3HEHHBIX CUTYALMSIX W NPH W3YYEHUU JPYTUX
yu4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
GopMynupOBaTh UX Ha A3BIKE T€OMETPUU U CO3AaBaTh T€OMETPUUYECKUE MOJEIH,
IPUMEHSATh OCBOCHHBIM T'€OMETPUYECKHUH ammapaT i pPElIeHHs] IMPaKTHUKO-
OPUEHTUPOBAHHBIX 3a/Jay, MHTEPIOPETHUPOBATh M  OLICHUBATh IIOJTYYEHHBIE
pE3YJIbTATHI.

OTnUYUTENPHOM OCOOEHHOCTBIO NPOrpPaMMbl IO TE€OMETPUU  SBISETCA



BKJIIOUEHHE B KypC CTEPEOMETPHH B Hauaje ero M3y4eHHs 3ajad, pPelIacMbIX Ha
YpOBHE WHTYWTHBHOTO IO3HAHUS, W ONPEICIEHHBIM 00pa3oM OpTraHHW30BaHHAs
pabota Hax HHUMH, UYTO CIHOCOOCTBYIOT pPa3BUTHIO  JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO  MBIINUICHUS, CTUMYJIHPYET TMPOTCKAHUE HMHTYUTHUBHBIX
MPOIECCOB, MOTUBHUPYET K JATbHEHUIIIEMY U3YUCHHUIO MTPEIMETA.

[Ipennourenue OTHAETCA HATNIATHO-KOHCTPYKTHUBHOMY METOAY OOydYeHUs,
TO €CTh TEOpPETHUYECKHE 3HAHUS HMMEIOT B CBOCH OCHOBE HEMOCPEICTBECHHOE
OTHOIIICHUE K PEeIMETHO-TTPAKTUIECKON JeSITEeTFHOCTH. PasButue
MPOCTPAHCTBEHHBIX MPEACTABICHUN y OOYyYaromuxcsi B Kypce CTepEeOMETpUU
MPOBOJIUTCS 32 CUET pelIeHUs 33Ja4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OMNEPHUPOBAHHWE TPOCTPAHCTBEHHBIMU oOpazamu. Cozmanue oOpasza
MPOBOJIUTCSL C HCIIOJIb30BAaHWEM HATJSTHOCTH, a OINepHpoBaHWe o0pa3oM — B
YCTIOBHSIX OTBJICUEHHUSI OT HATJITHOCTH, MBICIIEHHOTO U3MEHEHUS! €ro MCXOHOTO
COJICpKaHUsI.

OCHOBHBIMH COJIepKaTeIbHBIMH JIMHUSAMHU y4eOHOTO Kypca «I eomeTpus» B
10-11 xmaccax sBisAOTCS: «MHOTOrpaHHUKN», «lIpsMble H TIIOCKOCTH B
npocTpaHCcTBe», «Tema BpameHus», «BeKTOpsl U KOOPAWHATHI B MPOCTPAHCTBEY.
dopMupoBaHUE JIOTHUECKUX YMEHHHA paclpeiensieTcsl MO COJepKaTeIbHbIM
JVHHSIM | 10 ToJ1aM 00ydeHHst Ha YPOBHE CpelHero o0Iero oopa3oBaHusl.

Conepxanne o0Opa3oBaHHs, COOTBETCTBYIOIIEEC MPEIAMETHBIM pe3yIbTaTaM
OCBOCHHUS MPOTPaMMBblI IO TEOMETPUM, pacHpeeIEHHbIM MO TrojaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOObI OBJIaJICHUE TE€OMETPUUYECKUMU
MNOHSTUSIMU ¥ HAaBBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM TIPUHIIUIIA MTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUIN O0y4YaloluXcs, paciuupss H
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBEHHBIC CBSI3H.

CornacHo y4yeOHOMY IUIaHy IJisi U3y4eHHsl yueOHoro kypca «I'eomeTpusi» —
136 gaca: B 10 ximacce — 68 yacos (2 yaca B Henemo), B 11 kimacce — 68 gaca (2 vac
B HEJICJIO).

Cooeporcanue 0byueHus

10 knacce

IIpsmble u nnockocmu 8 npocmpancmee.

OcHOBHbIE TIOHSITUSL ~ CTEpeOMETpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOSCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUS U3 HUX.

B3anmHOe pacnonoxkeHue npsMBIX B MPOCTPAHCTBE: IEpecEeKarouuecs,
napajyieJbHbIE W CKpeluBaromuecs npsMbeie. llapamnensHOCTs NPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapajUIeNIbHbIE NPSIMbIE B MPOCTPAHCTBE,
MapaJIEIBbHOCTh TPEX MPAMBIX, NAPAJUIETBHOCTh NPSAMOW M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YIOJ MEXKJIYy TMPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: IapasuieabHbIE IUIOCKOCTH, CBOWCTBA
napajuieNibHbIX  MockocTe. llpocreifiinie mnpocTpaHcTBEHHbIE (QUTYpHI Ha
IJIOCKOCTH: TETPa’Ap, KyO, mapasienenumne/i, IOCTPOCHHE CEUCHUH.
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[TeprieHAUKYJISIPHOCTD NPSIMOW U TJIOCKOCTHU: NEPIEHIUKYIISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICbHbIE W TEPHEHAUKYIIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA TMPSMOM M IUIOCKOCTH, TEOpemMa O MPsAMOM
NEPIEHAUKYIAPHON IUIOCKOCTU. YTIIBI B NPOCTPAHCTBE: YIOJ MEXAY HPAMON U
IUIOCKOCTBIO, JBYIPAHHBIA  yIOJI, JIMHEHMHBIA yroJl  JABYTPAHHOIO  yIJia.
[leprieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE
OT MNpAMOM 110  IUIOCKOCTH,  TPOEKUUs  (PUrypel  HAa  IUIOCKOCTb.
[leprieHAUKYJISIPHOCTh  MJIOCKOCTEH: MOPU3HAK MNEPHEHAUKYJISIPHOCTH  JIBYX
Iockocre. Teopema 0 TpEX NEPIEHAUKYIIAPaXx.

Muozoepannuxu.

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yrosnbHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBbI, MpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
NIOJIHAS MMOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajienenuneq U ero cBorctBa. [Iupamupa: N-yroiapHas nmUpamujia, TPpaHU U
OCHOBaHHUE MUPAMUIbI, OOKOBAs U MOJHAs MOBEPXHOCTh MUPAMUJIBI, TIPABUIIbLHAS U
yceu€HHasi mnupamMuja. IJEMEHThl Tpu3Mbl W nupamunbl. [IpaBusibHbIE
MHOTOTPAHHUKH: TMOHSITHUE MPAaBWILHOTO MHOTOTPAHHWKA, MPaBUIbHAS MpU3Ma U
npaBWibHAs TUpPaMUIA, MNpaBUJIbHAS TPEYrojibHAs MUpPaMUIa U MPaBUIbHBIN
TeTpadap, KkyO. IlpencraBieHne o TpaBWIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexa’ap v ukocasap. CeyeHus Npru3Mbl U TUPaAMUIBI.

CumMmeTpusi B MPOCTPAHCTBE: CUMMETPHUSL OTHOCHUTEIBHO TOYKH, MPSMOM,
IUIOCKOCTH.  OJJEMEHThl CUMMETPUHM B  MHUpaAMHUIAX, HapaJUieJenuIenax,
IIPAaBWIbHBIX MHOI'OTPAHHUKAX.

Boruncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHai u, YIJIbI.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOW ITOBEPXHOCTH TMPSIMOU TMPU3MBI,
IJIOMIA b OCHOBaHHMH, TeopeMa O OOKOBOW TIOBEPXHOCTH TIPSIMON IIPU3MBL.
[Tnomans OOKOBOW IOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOW IMHPAMHIBI,
TeopemMa O IUIomanu yceuéHHoW nupamuabl. [lorstue o0 o00béMe. OOBEM
APAMUBL, IPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 kmacc

Tena epawenus.

Hunmuaapuyeckas IIOBEPXHOCTB, oOpasytomiue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh LMJIUHJIPUYECKON MOBEpXHOCTU. LlMauHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromas W OCh, IUIOMAJb OOKOBOW W ITOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3ylolire KOHMYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM moBepxHOCTH. KOoHyc: ocHOBaHMe U BepllnHA, 0Opa3yromnias
U OCh, IUIOWIAAb OOKOBOW U TMOJHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yroniue u BbICOTa, OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: neHTp, paauyc, AHMAMETp, IUIOMIaJb MOBEPXHOCTU C(hEpHI.
B3anmHoe pacnonoxxenue chepbl U IIIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe,



IJI01a/1b CEpPHI.

N3o0paxenue Ten BpallleHHs Ha TI0CKOCTU. Pa3BEépTka MIMHAPA U KOHYCA.

KoMOuHanuu Tem BpamieHMs W MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMMHMCAHHBIA OKOJO cdeprl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WA TEJO
BpaIICHHS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00
00bEéMe MPSIMOYTOJILBHOTO TMapajuienenunena u ciueactBus u3 He€. OO0bEM
HUIUHIpa, KoHyca. O0BEM mapa u miomaas chepsl.

[TogoOuble Tena B mnpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOMIAISIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

Ceuennst nmnuHApa (TapaieIbHO W TMEPICHIUKYISAPHO OCH), CCUYCHHS
KOHyca (TapajuieibHO€ OCHOBAaHUIO W MPOXOSIIee Yepe3 BEpILIMHY), CEUCHHUS
mapa.

Bexmopwi u koopounamsi 6 npocmpancmee.

Bektop Ha mimockocth m B mpoctpaHcTBe. CIIO)KEHHWE W BBIUMTaHUE
BEKTOPOB. YMHOXXEHHE BeKkTopa Ha uyucio. PasznoxeHue BekTopa MO TpEM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuino mnapamnenenunena. Pemienue 3anpad,
CBS3aHHBIX C TMPUMEHEHUEM NPaBWI JCHCTBUU C BEKTOpamu. lIpsmoyronbHas
cucTeMa KOOpAHMHAT B npocTpancTBe. KoopauHater Bekropa. [Ipocrelimme 3amaqu
B KOOpAMHATaX. YTojl Mexay BekTopamu. CKalsipHOE MPOU3BEIACHUE BEKTOPOB.
Brrunciienne yriioB Mexay IpsIMBIMH U TDIOCKOCTAMH. KoopauHaTHO-BEKTOPHBIN
METO/I TIPH PEIIEHUU T€OMETPUIECKUX 3a/1aY.

[Inanupyemble TpeIMeTHbIE Pe3yJbTaThl OCBOCHUS (eaepaabHOi pabouei
nporpaMMmbl  yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE Ha YPOBHE
cpenHero ob6mero o0pa3oBaHHUS OPUEHTUPOBAHBI HA JIOCTHKEHHE YpPOBHS
MaTEMaTUYECKON IPaMOTHOCTH, HEOOXOAUMOTO /JIsl YCIICIIHOTO PEIICHH 3a7a4 B
peaNbHON KU3HU U CO3[IaHUE YCIOBUHM IS KX OOLIEKYIBTYPHOTO Pa3BUTHS.

K konmy obOydenuss ¢ 10 xnacce oOydaromIMiics TMOIYYUT CIEIYIONINE
IpEIMETHBIE Pe3yIbTaThI:

OTIepUPOBATh MOHIATUSIMU: TOUYKA, MPSMas, MIIOCKOCTD;

NPUMEHSITh aKCHOMBI CTEPEOMETPUM U CIIEJICTBUS U3 HUX MPHU PEIICHUU
T€OMETPUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATUSIMU: TAPAIIEITHBHOCTD U MEPIIEHIUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH;

KJIacCU(UIIMPOBATH B3aMIMHOE pacmoJioKeHne PSIMBIX
Y TUTOCKOCTEH B MMPOCTPAHCTBE;

OTEpUPOBATh TMOHATUSMH: JIBYTPAHHBIA YTOJ, TpPaHU ABYTPAHHOTO YIJIa,
pedpo IBYrpaHHOTO yTia, JUHEHHBIA YroJl JBYTPAHHOTO YTIJa, TpaaycHas Mepa
JBYTPaAHHOTO YTJIa;

OTepUPOBATh TMOHSATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIN
MHOTOTPaHHUK, JIEMEHTHI MHOTOTPaHHUKA, MPABUIILHBIA MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (MMHUpamMuja, MpH3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

KIaccu(umupoBaTh ~ MHOTOTPAHHWKH,  BBIOWpas  OCHOBaHUS  JUIS
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Kjnaccuukanuy  (BBINYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, IPABUIIbHbIE
MHOTOI'PaHHUKH, IPSIMbIE€ U HAKIIOHHBIE TPU3MBbI, TapaJUICIICIUIIE b );

ONEepUPOBATh MOHIATHIMU: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB;

OOBSACHATH MPUHIUIIBI IOCTPOCHUSI CEUEHUM, UCTIONb3YsI METO/ CIIE/IOB;

CTPOUTh CEUEHUS MHOTOTPAaHHUKOB METOJIOM  CJEAOB, BBIMOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTYp: BHUA
CBepXy, cOOKY, CHHU3Y;

pemarh 3aJaud Ha HaXOXJACHHE TeOMETPUUYECKHX BEIUYMH MO oOpaslam
WIK adropuTMaM, NMPUMEHSST M3BECTHbIE aHATUTHUYECKHUE METOJAbl MPU pPEUICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 33/1a4 Ha BBIYUCIICHHE PACCTOSHUN MEXKIY BYMS
TOYKAMH, OT TOYKM JIO TMPSAMOH, OT TOYKA JO IUIOCKOCTH, MEXAY
CKPEIIMBAIOUIUMUCS MPSMBIMU;

pemniath 3a7aud Ha HaXOXJACHHE TeOMETPUUYECKHX BEIUYMH MO olOpaslam
WIM alIroOpuTMaM, NPHUMEHsS M3BECTHBIE AaHAIUTUYECKHE METOJbI MPHU PEIICHUH
CTaHJAPTHBIX  MaTeMaTHMYECKUX 3aJady Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPEHIMBAIOUIUMUCA TMPAMBIMHA, MEXIYy NPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIUUCTSATh O0BEMBI U TUIOMIAM MOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpHU3Ma,
nupaMuaa) ¢ M[OpuMeHeHueM (OpMyJ, BBIUKCIATH COOTHOIICHHS  MEXKIY
IUIOIIA/ISIMU TIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB;

ONepUPOBATh TMOHATHSAMHU: CHMMETpPUS B NPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPHI;

U3BJIEKaTh, MPEOOpPa3OBBIBATH M HMHTEPIPETHUPOBATH HH(MOpMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEICTABICHHYI0 Ha YepTekax U
PUCYHKaX;

NPUMEHSTh TeOMETpUYecKue (aKThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoIararonX HECKOJIBKO IIaroB PelieHus, €ClId YCIOBHUS MPUMEHEHUS
3a/1aHbI B IBHOH (hopme;

OPUMEHSATh MPOCTEHIINEe TPOrpaMMHBIE CpPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPHUUECKHUX 3a/1aY;

OPUBOJIUTE IMPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE U
’KU3HU, PACIO3HABaTh IPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE;

NPUMEHSThH MOJTyYeHHbIC 3HAHUS HA TMPaKTUKE: aHAM3UPOBATH pPealbHBIE
CUTyallUd W NPHUMEHATh W3YYECHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTHU4ecKu CGOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATh PpeaIbHbIC
CUTyallUl Ha fA3BIKE TEOMETPUHU, HCCIEA0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmnapaTa ajireopsl, pemaTh
MIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKEHUEM F€OMETPUUECKUX BEJIUYMH.

K konmy oOydenuss ¢ 1l xnacce oOydarOIIMiCS TOIYYUT CIEIYIONINC

IPEIMETHBIE Pe3yJbTAThI:

ONEepUPOBaTh MOHATUSAMU: IMIMHApPUYECKas MOBEPXHOCTh, OOpasyrouiue
HWIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHIAP,  KOHUYECKas  IOBEPXHOCTH,
oOpa3zyrolue KOHNYeCKO OBEPXHOCTH, KOHYC, C(heprudecKas IOBEPXHOCTH;

pacro3HaBaTh Tea BpauleHus (UWIUHIP, KOHYC, cdepa u map);

OOBSACHATH CIIOCOOBI IOJYYEHHUS TEJ BpPalCHHUS;



KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKEHNE C(HEephl U TNTOCKOCTH;

OTIepUPOBATh MOHATHUSMH: IMAPOBOU CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa, IIApOBOU CJIOW, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIUUCIATE OOBEMBI W  IUIOIIAJAM TOBEPXHOCTEH Ten  BpaIleHUS,
TCOMETPUICCKUX TEJl C TPUMEHEHUEM (HOPMYIT;

OIepUPOBaTh IMOHATUSMH: MHOTOTPDAHHHUK, BIHCAaHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cdepsl, cdepa, BONHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHUS;

BBIYUCIISATh COOTHOIICHHS MEXY TUIOIIAISIMH TOBEPXHOCTEH U 00BEMaMu
IT0JTOOHBIX TEI;

nU300pakaTh W3ydaeMmble (QUTYpPHl OT PYKH M C TNPUMEHEHHUEM IPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJHATE  (BBIHOCHBIC) IIIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOUTh CCUCHUS TEJI BPAILICHHUS,

U3BJICKaTh, HMHTEPIPETUPOBATH M MPeoOpa3oBBIBATh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUCCKUX (UTypax, MPEICTABICHHYIO Ha YepPTEekKax W
PUCYHKaXx;

OIIepUPOBATh MOHIATHEM BEKTOP B MPOCTPAHCTRBE;

BBITIOJIHATE JICUCTBHSI CJIIOXKCHUS BEKTOPOB, BBIYMUTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1a10T;

IPUMEHSTH PABUIIO MapauIeNIeuIe1a;

OIIepUPOBATH MOHATHIMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMu, CKaJISIpHOE MPOU3BEICHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI;

HAXOJUTh CyMMY BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJIApHOE TMPOU3BEIACHUE, paCKIaablBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

NPUMEHSTh TEOMETPUYECKHEe (AKTHI ISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoIararouX HECKOJIBKO IIaroB PelIeHus, €ClIA YCIOBUS MPUMEHEHUS
3a/iaHbl B IBHOU (hopMme;

peniaTh MpOCTEHIINE TEOMETPUYECKUE 3a7a4d Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a;

pemiath 3a7a4d  Ha JIOKAa3aTEJbCTBO MAaTeMAaTHYECKUX OTHOIICHHH W
HAXO0XJCHUE TEOMETPUICCKUX BEITMYUH M0 00pa3iaM Wil alroOpuT™MaM, IPUMEHSIS
M3BECTHBIC METOJIBI TIPH PEIICHUH CTAHAAPTHBIX MaTEMAaTUUECKHUX 33]1a4;

NPUMEHSATh MPOCTEHIINE TPOTrPaMMHBIE CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUICCKUX 3a71aY;

NPUBOJIUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAEC U
KU3HU, PACTIO3HABATH MIPOSBIICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE;

MPUMEHSTh TIOJYYCHHBIC 3HAHUS Ha TMPAKTHKE: aHAIM3UPOBATH PEATHHBIC
CUTyallul W TIPUMEHITh W3yYCHHBIE TIOHATHS B TMPOIECCE ITOMCKA PEIICHUS

32



MaTeMaTu4ecku C(OpMyJIHpPOBAaHHOM MpPOOIEMBbl, MOJIEIUPOBATh pPEAbHBIE
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIN C
UCITI0JIb30BAaHUEM T€OMETPUUECKUX MOHIATHI U TEOpEM, anmnapara ajreopbl, pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.

TemaTnueckoe IIIaHUPOBAHUE

10 kiacc
Ne HanmenoBanue pa3nenos u tem KosmmuectBo | JleATENBHOCTD YUHUTENS ¢ YUETOM
n/n 4acoB, paboueit mporpaMMbl BOCIIUTaHUS
OTBOJIUMBIX
Ha OCBOEHUE
KaXX]I0TO
paznena u
TEMBbI
1 2 3 4
[MoBTOpenue 3 4.

1. | IloBTOpEHME TIO TEME:! 1 *  MpUBJIEKaTh BHUMAaHUE
«TpeyroJIbHUKN» 00y4JaroIMXCst K

2. | IloBroperne mo Teme: «Ilmomamm 1 [IEHHOCTHOMY aCIIEeKTy
YETHIPEXYTOBHUKOB, TPEYTOJbHUKA. U3y4yaeMbIX Ha  ypOKe
Teopema Iudaropa» MTOHATH, TPUEMOB

3. | Cmapmosas kowmpoavhas paboma 1
No |

Paznen «BBenenue B crepeomeTprio» 54.

4. | Ilpenmer crepeomeTpust 1 * IIPUBJIEKaTh BHUMAaHHWE

5. | AKCHOMBI CTEPEOMETPUU 1 oOyuaromuxcs K

6. | Hexoropsle ciieAcTBHS U3 aKCHOM 1 LEHHOCTHOMYacCIEKTy

7. | IlpumeHeHne akCHOM CTEPEOMETPUHU 1 HU3y4acMbIX Ha YpOKE
1 WX CICICTBUI MOHATUH, TPUEMOB;

8. Pemenue 3anau no teme: 1 * OpraHn3oBbIBATH paboty
«IIpumeHeHune akcuom 00y4arommxcst ¢ COLMAIBHO
CTEPEOMETPUHU U UX CICIACTBUII» 3HAUMMON  MH(OpMaLUerd 1o

MOBOJYy TMOJy4aeMoll Ha ypoke
COLIMAJIBHO 3HAYUMOM
uHpopmauu —  00CYXIaTh,
BBICKA3bIBATH MHEHUE
Paznen «IIpsimble U MIIOCKOCTH B TPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U TUIOCKOCTEM» 12 4.

9. | [lapayienbHbIC IPSIMBIC B 1
MIPOCTPAHCTBE * YCTaHaBJIMUBATh

10. | Pemrenue 3ama4 1o TeMe: 1 JIOBEPUTEIbHbIE OTHOLLICHHS
«[TapannenbHble TpSIMbIE B MEXIY YUYHUTEIIEM U
MIPOCTPAHCTBEN oOyuaronumuct,

11. | CkpenuBaromuecs npsmbie 1 CHOCOOCTBYIOLINX

12. | Yrael ¢ coHanpaBICHHBIMU 1 MIO3UTUBHOMY BOCIIPUSATHUIO
CTOPOHAMH yuanmucs TpeboBaHui U

13. | Yroa mexay npsiMbIMU 1 MPOCHO YUUTENS;

14. | Pemenwue 3a1a4 1o Teme : 1 * IpUBJIEKATh BHUMAaHNE
«B3anMHOE pacnoioKeHHe NPsSIMbIX B 00yJaroumxcst K IEHHOCTHOMY
MIPOCTPAHCTBEN aCMeKTy M3y4aeMbIX Ha YpOKe

15. | IlapannenbHble IOCKOCTH 1 MOHSTH, TPUEMOB.




16. | CpoiicTBa mapasuuieIbHbIX 1
IIJIOCKOCTEN
17. | Terpasgp. [lapaimenenunes 1
18. | 3agauu Ha MOCTPOCHHUE CEUCHHIA 1
19. | O6o0maromuii ypox mo TeMe: 1
«[TapayuIeTbHOCTD MPSIMBIX U
TTIOCKOCTEN»
20. | Kommponvuas paboma Ne2 no meme 1
«IIpsimeie u nrockocmu 6
NPOCMPAHCINGE)»
Paznen «lleprnieHaAMKyIIpHOCTD IPSAMBIX M IUNIOCKOCTEW. Y TJIbI MEXKTY MPSIMBIMU U TJIOCKOCTIMU»
22 .
21. | IlepneHauKyIsIpHBIC MIPSIMBIE B 1
MIPOCTPAHCTBE * TIPHBJICKATH BHUMAHUC
22. | IlapannensHbIC TIPSIMBIE, 1 oOyuaromuxcs K
TIEPIICHIUKYIISIPHBIC K TJIOCKOCTH [IEHHOCTHOMYACIIeKTY
23. | [Ipu3HaK nepreHauKyIIpHOCTH 1 M3y4aeMbIX Ha YpOKe
MPSIMOM U TUIOCKOCTH MOHATUH, TPUEMOB;
24. | Teopema o mpsMOiA, 1 * MpPUMCHATH Ha YPOKE
MEePIEeHANKYIISIPHOMN TIIOCKOCTH MHTEPAKTUBHBIE (POPMBI
25. | Pemienue 3a1a4 Ha 1 paboTsl ¢ 00YYAOIMMHUCS:
MEePICHIUKYIIIPHOCTD MPSIMOH 1 JTUCKYCCHH, KOTOPBIC TAFOT
TJTIOCKOCTH 00yJaroIuMCes
26. | Pemrenue 3amau no teme: 1 BO3MOJKHOCTB TTPHOOPECTH
«llepneHIuKyJIApHOCTD MPAMOU U OTIBITBEICHUS
IIJIOCKOCTH» KOHCTPYKTHBHOT'O JIHAJIOTa;
27. | PaccTrosiHME OT TOYKH [0 IIOCKOCTH 1 * [PUMEHSTH HA YPOKE
28. | Teopema 0 Tpex NepHEHIMKYIIAPAX 1 MHTEPAKTHBHBIC (POPMBI
29. | Pemenue 3amau no teme: «Teopema 1 paGoTHI COOYJAIOIIHMHUCS
0 TpeX NepIeHAUKYIsIpax» BKJIIOYEHHE B YPOK
30. | Yroa mexnay npsiMoil ¥ IJIOCKOCTHIO 1 MIPOBBIX IIPOLEAYD,
31. | Pemenue 3ama4 no teme: «Yroiu 1 KOTODBIE IOMOTAIOT
MEXAY MPSMOIl U TIOCKOCTHION YCTaHOBJICHHIO
32. | JIByrpaHHblii yroJ 1 J0OpOoKeNIaTeIbHO M
33. | JIuHeiHbI yroa ABYTPAHHOTO YTIJia 1 arMocdepbl BO BpeMs
34. | IlepneHAUKYAAPHOCTH TJIOCKOCTEH 1 ypoKa
35. | [Ipu3Hak nepneHAuKyIIPHOCTH JIBYX 1
TUIOCKOCTEHN
36. | [IpssMmoyronpHbIii mapajuieenuie]. 1
37. | Pemenue 3amau Ha CBOMCTBA
MIPSMOYTOJILHOTO MapasuieNienune/ia
38. | Pemenue 3amau o teMe: 1
«[lepneHIMKYAIPHOCTD TPSIMBIX U
TIOCKOCTEN»
39. | HaxoxaeHue yrioB MExXIy 1
TJIOCKOCTSIMU B KyOe
40. | HaxoxaeHue yrioB MEXIy 1
TJIOCKOCTSIMU B TUPAMU/IE
41. | O6oObmaromii ypok 1mo Teme 1
«[lepneHIUKYASIPHOCTD MPSMBIX U
TLJIO CKOCTEMN
42. | Konmponvnas paboma Ne3 no meme 1
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«]IepneHIUKYIApHOCTD NPAMBIX U

IO CKOCTEN»
Paznien «MHuororpanHukn» 14y.
43. | IloHsiTHE MHOTOTPAHHHKA. 1 * [PUMEHSITH HA YPOKE
44. | Tlpusma. 1 MHTEPaKTHUBHBIE (POPMBI
45. | [1nomanp NOBEPXHOCTH MPU3MBI 1 paboTHl ¢ 00YYAIOIIIUMUCS:
46. | Pemenue 3a1a4 1o TeEME: 1 JUCKYCCHH, KOTOPbIC Jat0T
«BbIuncnenue miomaau 00yJaromumcs: BO3MOKHOCTb
HOBEPXHOCTH MPUOOPECTH OTBITBEICHUS
47. | Nupamuma 1 KOHCTPYKTHBHOT'O JIHAJIOTa;
48. | IIpaBuibHas nupamuga 1 * YCTaHaBJIMBaTb
49. | Yceuyennas nupamuia 1 JIOBEPUTEIbHBIE OTHOIIECHUS
50. | Pemenue 3a1a4 o TeMe: 1 MEXIY yIUTCIICM 1
«ITupamuan 00y4aroIIMHUCH,
51. | ITnomaas GOKOBOI MOBEPXHOCTH 1 CIIOCOOCTRYIOMHX
TTAPAMUTBI MO3UTHBHOMY BOCTIPHATHIO
52. | Pemenue 3ama4 no teme: «Ilnomans 1 yHampmucs TpeboBanmi 1
OOKOBOM MOBEPXHOCTH MUPAMUIBI» MPOCHO yIUTeIs;
53. | CummeTpusi B TPOCTPAHCTBE 1
54. | IloHaTue npaBUIBLHOTO 1
MHOTOTPaHHHKA
55. | DneMeHThl CHMMETPHUH TPABUIILHOTO 1
MHOTOTPaHHHKA
56. | O0oOmaronMii ypok Mo Teme: 1
«MHOTOrpaHHUKI
Paznen «O0BEMBI MHOTOTPaHHUKOBY» 9 4.
57. | Ilonsarue o6béMa. OOBEM 1 * IPUMEHSATH Ha YPOKE
MPSIMOYTOJILHOTO MapajuieNenunena MHTEPAaKTUBHBIE (POPMBI pabOTHI
58. | O6beM mpsAMOi TPU3MBI 1 COOYyJaIONTUMHUCS: BKIIFOUCHHE
59. | Pemenue 3anau no teme: «O0beM 1 B YPOK UTPOBBIX ITPOLIEAYD,
IPSMOM TPU3MBI» KOTOpBIE TOMOTAIOT
60. | OO0beM HAKIIOHHOM MPU3MBI YCTaHOBJICHUIO
61. | Pemenue 3agau no teme: «O6beM I0OpoKenaTeTbHON aTMOCheEpbI
HAKJIOHHOM NMPU3MBD» BO BpeMs ypoKa
62. | O0beM nMpPaMU/IBI 1
63. | Pemenue 3agau no teme: «O6beM 1
IUPAMUIBD)
64. | OGoOmaroMil YpoK 1o TeMe: 1
«OO0bEMBI MHOTOTPAHHUKOBY
65. | Umocosas ammecmauus. 1 00osas 1
KOHMPOIbHAsL paboma.
[ToBTOpEHUE: ceueHus:, pacCTOSTHUS U YIIIbl 34.
66. | [ToBropenue no teme: «Iloctpoenue 1 * IPUMEHATDH HA YPOKE
CEUYEHUN B MHOTOTPAaHHHUKE» WHTEPAKTUBHBIE ()OPMBI paOOTHI
67. | IloBropenue no Teme: «Boruncnenue 1 ¢ 0OyyaroUUMuUCs: JUCKYCCHUH,
TIonaied MHOTOTPAaHHUKOB)Y KOTOpBIE JAIOT 00yJIarOIIUMCS
68. | [ToBTopenue no teme: «OOBEMBI TS 1 BO3MOYHOCTh MPUOOpECTH
BpAIlCHUSD OTIBITBE/ICHUS
Bcero: 68 u. KOHCTPYKTHBHOTO JMAJIOTa.

11 xnacc




Ne HanmenoBanue pa3nennos u TeM KosmuectBo | JleATENBHOCTD YUUTENS ¢ YUETOM
/o 4acos, paboyeil mporpaMMbl BOCIIUTAHUS
OTBOJUMBIX Ha
OCBOCHHUE
KaX0Tr0
paszaena u
TEMBI
1 2 3 4
[ToBTOpeHue 24.
1. | IloBropenue 110 TEME: 1 . yCTaHAaBJIMBATh
«MHOrOorpaHHUKHN» JIOBEPUTEIbHBIE OTHOILICHUS
2. | IloBrOopenue o TEME: 1 MEXIY YUYUTEIIEM U
«Bpruncnenune 00BEMa 00yJaronumMucH,
MHOTOI'PAHHUKOB» CIOCOOCTBYIOLIUX MTO3UTUBHOMY
BOCIIPUSATHIO YYaITUMUCS
TpeOOBaHUHN U NMPOCHO YUUTENS
Pazyen «BekTophl B mpocTpaHcTBe» 84.
3. | [lonsTre BeKTOpa B MPOCTPAHCTBE. 1 * [IPUMEHATH HA YPOKE
4. | Cio)kxeHHe B BEIYMTaHNUE BEKTOPOB 1 MHTEPAaKTUBHBIE (POPMBI pabOTHI
5. | YMHOXeHHNE BEKTOpa Ha YUCIIO 1 CO0Oy4aroLIMMUCS: BKJIIOUEHUE
6. | KomruianapHbie BEKTOPEI. 1 B YPOK UT'POBBIX IPOLEAYD,
7. | llpaBuno napannenenunena. 1 KOTOPEIC ITOMOraloT
8. | Pa3noxkenue BeKTopa 1o TpemM 1 YCTaHOBJICHUIO
HEKOMIUTAHAPHBIM BEKTOPaM. HOOpOXKeNIaTeBHOM aTMOC(EepBI
9. | Ob6obmarouit ypoK 1o Teme: 1 BO BpEMs ypoKa,
«BeKTOpBI B TPOCTPAHCTBE) ® PpeAIN30BbIBATE HA YPOKaX
10. | Konmponvras paboma Ne Ino 1 MOTHBHPYIOLINH MOTCHIHAN
meme: «Bexmopuwi 6 FOMODa, paspsKaTh
npocmpancmee» HamnpsHKEHHYIO 00CTaHOBKY B
KJacce.
Paznen «Metoj KoopauHAT B pocTpaHcTBe» 15 u.
11. | IIpsmoyroapHas cucrema 1
KOOpAMHAT B IPOCTPAHCTBE. * MPUBJIEKATH BHUMAaHUE
12. | KoopauHatel BEKTOpA. 00ydJaronuxcs K
13. | Pemenue 3agau Ha HaXOXJICHHUE 1 LICHHOCTHOMYaCIIEKTy
KOOP/IMHAT BEKTOPOB U3y4yaeMbIX Ha YpOKe
14. | CBs3p MEXy KOOpAUHATAMU 1 HOHATHUI, IPUEMOB;
BEKTOPOB M KOOPAWHATAMU TOYEK. * OpraHu30BBIBaThH paboOTy
15. | IIpocreiimue 3a1aun B 1 00y4arouxcs ¢ COIHAIbHO
KOOpAMHAaTax. 3HaYUMOM nHpopmanmen mo
16. | Pemenue npocreimux 3aiau B 1 MOBOJTy MOJTy4aeMoil Ha
KOOpJMHATaXx. YPOKE COIIMAIBHO 3HAaYUMOM
17. | Yroa Mexy BEKTOpaMu. 1 uH(popManuu —o0CyKaaTh,
18. | Pemenue 3agau no Teme: «Yrou 1 BBICKa3bIBaTh MHEHHUE;
MEXY BEKTOpaMM» * NPUMEHATH Ha YpOKe
19. | CkanspHOe npou3BeieHEe 1 UHTEpPaKTUBHBIE (POPMBI
BEKTOPOB. paboThl ¢ 0OyUarOIUMUCS:
20. | Pemenue 3a1a4 1o teme: 1 JICKYCCHUH, KOTOPBIE Jaf0T
«CxansipHoe Ipon3BEICHUE oOyyaromumcst
BEKTOPOBY BO3MO>KHOCTh ITPHOOpECTH
21. | BeluuciieHue yrioB Mexy 1
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MPSAMBIMHA U IIJIOCKOCTSAMU.

OIIBITBCACHUA

22. | Pemenue 3aga4 mo teme: 1 KOHCTPYKTHUBHOTO JIMAJIOTa.
«Bpruncnenue yrioB Mexay
MPSMBIMH U TUIOCKOCTSIMI
23. | Pemenue 3agau o teme: «Metoj 1
KOOPJIMHAT B IIPOCTPAHCTBEY.
24. | O6oOmarIuil YpoK M0 TEME: 1
«Metox KOOpAMHAT B
MIPOCTPAHCTBEY.
25. | Koumponvuas paboma Ne2 no 1
meme: «Memoo koopouram 6
NPOCMPAHCIBE.
Paznen «Tena Bpamenus» 164.
26. | [lonsTue nunmuHApa. 1 * [IpUBJIEKaTh BHUMaHUE
27. | Tlmomraas MOBEPXHOCTH MUIHHIPA. 1 00ydJaronuxcs K
28. | Penrenne 3a1a4 o TEME: 1 [IEHHOCTHOMYACIIeKTY
«dumaapy» M3yYaeMbIX Ha YPOKE
29. | [lonsTue xoHyca. 1 MOHSITH, TPUEMOB;
30. | Pemrenue 3amad mo teme: «KoHyC». 1 IIPUMEHATh Ha YPOKe
31. | Tlioriaap HOBEPXHOCTH KOHYCA. 1 MHTCPaKTHBHBIC (POPMBI
32. | YCceyeHHBI KOHYC. 1 paboTEI COOYJArOIINMUCS:
33. | Cipepa u map. 1 BKITFOUEHHUE B YPOK HTPOBBIX
34. | YpaBuenue cdepsl. 1 HPOMEAYp, KOTOPBIC
35. | Pemienne  3amay = 10 TeMe: 1 TIOMOTAIOT yCTaHOBJICHHUIO
«YpasHenue chepsh. JI00pOsKeNaTebHOU
36. | Bzaumnoe pacmonoxenne chephl u 1 arMocdepsl BO Bpems ypoka
TJIOCKOCTH.
37. | KacarenpHas TII0CKOCTh Kedepe. 1
38. | [Tnomane chepsr. 1
39. | Pa3nbic 3amaun HAa MHOTOTPAaHHMKH, 1
IIWIMHJIP, KOHYC U I11ap.
40. | IToaroTroBka K KOHTPOJBHOM paboTe 1
41. | Kommponvrnas paboma No3 no meme 1
«Tena epawenusy
Paznen «O0BéMEI TEm» 174.
42. | Ilousitue oobema. 1
43. | O6beM npsAMOYroJILHOTO 1 OpPraHu30BBIBATH PAbOTY
napaJiiesieruIe/a. 00y4aroIuXxcs ¢ COMUATBLHO
44. | PemreHue 3a1a4 Ha HAXOXKJICHHE 1 3HAYUMOU MH(POpMAIUEH 110
o0Obema. MOBOJIY MOJTy4aeMOi Ha
45. | O6beM npsMoii NpU3MBIL. 1 YPOKE COLMAIIbHO 3HAYMMON
46. | O6beM MIMHIpA. 1 uH(bopMaLi —00CyKIaTh,
47. | Beruucnenue o0eMOB TeT C 1 BbICKA3bIBaTh MHCHUE;
[HOMOLIBIO MPUMEHSTH Ha YPOKE
Olpe/IeNIeHHOTO MHTErPaJIa. WHTEPAKTUBHBIE ()OPMBI paOOTHI
48. | O6beM HaKJIIOHHOM NPHU3MBI. 1 C 00y4arOIMMHUCH: INCKYCCHH,
49. | O6bemM mupaMupL. 1 KOTOpBIE JAIOT 00yJarOIIUMCS
50. | O6bem KoHyca. 1 BO3MOYHOCTh IIPUOOpECTH
51. | Pemrenue 3anau Ha HAXOXKIECHUE 1 OTBITBC/ICHHS

0o0beMa HaKIIOHHOM IIPpU3MEI,
IUpaMHu bl 1 KOHYCa

KOHCTPYKTUBHOT'O AJUAJIOTA,

¢ pCaIM30BBIBATH HA YPOKaX




52. | O6bem mapa. 1 MOTHBUPYIOIIHIA MOTCHITHAT

53. | O6beM mapoBOro CerMeHTa, 1 I0MOpa, pa3psKaTh
IIapOBOTO CJIOS U IIAPOBOTO HANPSDKEHHYIO 00OCTAaHOBKY B
CEeKTopa KJacce.

54. | Tlnomans chepsi. 1

55. | Pemrenue 3anau no reme «O0beM 1
apa v Iiomaas Chepo».

56. | Iloozomoexa k KOHMPOILHOU 1
pabome.

57. | Konmponvuas paboma Ned no 1
meme «Obvem wapa u niowads
cghepoiy.

58. | Pa3nble 3a1aun Ha 1

MHOTOTPaHHUKH, ITAITHH]ID,
KOHYC M H1ap.

[ToBTOpeHue, 0600meHNne, cuctemarn3arus 3Hanuit 10 4.

59. | [NapannensHOCTh MPSIMBIX H 1
IIJIOCKOCTEM. * OpraHU30BbIBATH
60. | [lepneHIUKYASIPHOCTD MPSIMBIX U 1 WH/IMBUyaJIbHBIC U TPYIIIIOBEIC
IIJIOCKOCTEH. (bopMbIyueOHON NEeSTENbHOCTH;
61. | BekTrophl B mpoCTpaHCTBE. 1 * IPUMEHATH HA YPOKE
62. | Meroa KOOpAMHAT B MPOCTPAHCTBE. 1 MHTEPAaKTUBHBIE (POPMBI pabOTHI
63. | lwmuap u KoHyC. 1 ¢ 00OyyaroUUMucs: JUCKYCCHUH,
64. | Cdepa u map. 1 KOTOpBIE JIAl0T 00y4aromumMes
65. | OOGBEeMBI MHOTOTPAHHUKOB M TEJI 1 BO3MOKHOCTb IPUOOPECTH
BpalleHUs OTIBITBEICHUS
66. | Pa3Hbie 3a1aun HA MHOTOTPAHHUKH, 1 KOHCTPYKTUBHOT'O AMAJIora;
LWINHJP, KOHYC U I1ap. * peaJM30BbIBAaTh HA YpOKax
67. | Ob6oOmaronuit ypox 1 MOTHUBHUPYIONIUN MOTEHIAT
68. | IIpomesicymounas ammecmayusi. 1 IOMOpa, paspsKkaTh
1 o0osas konmponvras paboma. HaNPsHKEHHYIO 00CTAHOBKY B
Bcero: 68 4. KJacce.

Pabouas [IporpamMmma V‘-I€6HOFO Kypca «BeposSTHOCTh U CTaTUCTUKAY

llosacnumenvuas 3anucka

VY4eOnpiii kypc «BepoATHOCTh U CTATUCTHKA» 0a30BOTO YPOBHS SIBISIETCS
MPOJIOJDKEHUEM U PA3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOTO ypOBHS
OCHOBHOTO o0miero oOpa3oBaHus. Y4eOHbII Kypc TpeIHa3HA4YeH IS
dbopMupoBaHusi y 00y4aromMXcs CTATUCTUYECKOW KYJIbTYypbl U TMOHHUMAHHS POJIH
TEOPUH BEPOSTHOCTEH KaK MaTEMaTUYECKOTO WHCTPYMEHTA [Jisi H3Y4YCHUS
CIIyYallHBIX COOBITHM, BEIWYUMH M TporeccoB. Ilpu u3yueHum ydeOHOro Kypca
o0oramarpTcss TPENCTaBICHUS OOy4YalomuXCs O METOJax  HCCIEeIOBaHUS
W3MEHYMBOTO MHpPA, pA3BUBAETCS TOHMMAaHWE 3HAYUMOCTH H  OOIIHOCTH
MaTeMaTU4YeCKUX METOJIOB MO3HAHUSI KaK HEOThEMJIEMOIl 4acTH COBPEMEHHOTO
€CTECTBEHHO-HAYUYHOT'0 MUPOBO33PEHUSI.

Conepxanue ydyeOHOro Kypca HalpaBlI€HO Ha 3aKpEIJICHHE 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOLIEro 00pa3oBaHus, U
Ha pPa3BUTHE MPEICTABICHUM O CIyYalHBIX BEIMYMHAX U B3aUMOCBA3AX MEXKIY
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HAMHU Ha BaXXHBIX MPUMEpPAX, CIOKETHI KOTOPBIX MOUYEPHHYTH U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y o0ydaroumxcst J0JKHO ¢(hOpMUPOBATHCS MPEACTABICHHUE O
HanOoJIee YymoTPEeOUTETBHBIX M OOINX MaTEeMAaTHUECKUX MOJICTISX, UCITOJIb3yEeMbIX
JUIST  OMHCAHWS  aHTPOIIOMETPHYECKUX W JeMorpaduueckux  BEJIMYUH,
MOTPENIHOCTE B PA3IM4YHOIO poAa H3MEPEHMSX, JJIUTENBHOCTU O€30TKa3HOU
pabOThI TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUI U TIPOIIECCOB
B 0011IECTBE.

B cooTBeTCTBUMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType YydeOHOro Kypca
«BeposATHOCTP M CTAaTUCTHKa» I YPOBHS CpPeIHEro oOuiero oOpa3oBaHMs Ha
0a30BOM YypOBHE BBIJEICHBI CIIEIYIOIIME OCHOBHBIE COJEpKaTelIbHbIE JUHUU:
«CryyaiiHple COOBITHSI M BEpPOATHOCTH», «CIiydaiiHbIe BEJIIMYMHBI M 3aKOH
OOJIBIIIUX YHCEI.

BaxHyio dacth yyeOHOro Kypca 3aHMMAeT U3y4Y€HHE T'€OMETPUYECKOro U
OMHOMHMAJILHOTO pacIpeie/ICHUH U 3HAKOMCTBO C UX HETPEPHIBHBIMHU aHAJIOTaMHU —
MOKa3aTeIbHBIM U HOPMaJIbHBIM PACIIPEICIICHUSIMH.

Conmepxxanne nuHUUA «CiydaifHbIE COOBITUST M BEPOSITHOCTH» CIYXKHUT
OCHOBOHM Juisi (hOPMHPOBAaHUS TPEJCTABICHUNA O paclpelleICHUU BEpPOSTHOCTEH
MEXTy 3HAUCHUSMH CIy4allHBIX BCJIIMYWH, a TaKXKe 3Ta JIMHUS HEOOXOoauMma Kak
0aza JUIsi M3yYeHUd 3aKoHa OOJNIBIIMX 4YHcel — (yHAAMEHTAIBHOIO 3aKOHa,
JCHUCTBYIOIIETO B TMPUPOJE M O0OIIeCTBE W MMEIOIIET0 MaTeMaTHYeCKYIo
dopmanuzanmio. CaM 3aK0H OOJIBIIMX YHCEIN MpeasiaraeTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAJIbHBIM MCIIOJIb30BAHMEM MaTEMaTHYECKOTo (hopManu3ma.

Tembl, cCBSi3aHHBIE C  HENPEPHIBHBIMH  CIyYalHBIMA  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE OOYYalolIMXCs Ha OMUCAHWU U HM3YYCHHH CIy4alHbBIX
SBJICHUN C TIOMOIIBIO HENpPephIBHBIX (PyHKIMH. OCHOBHOE BHUMaHUE yIESETCS
MOKAa3aTeJIbHOMY W HOPMAallbHOMY pacHpelleNICHUsIM, MPU 3TOM MpeAIoaraeTcs
O3HAKOMUTEIBHOE U3Y4YeHHE Marepuanga 0e3 J0Ka3aTeIbCTB MPUMEHSIEMbBIX
¢dakToB.

CornacHo yueOHOMY IUIAHY JJIA U3Y4YeHHsI yaeOHOTO Kypca «BeposiTHOCTD 1
cTaTucThKa» (0a30BbIi ypOBEHb) Ha YPOBHE CpeaHEro oOIiero oopasoBanus — 68
yacoB: B 10 knacce — 34 ygaca (1 yac B Henenmto), B 11 knmacce — 34 yaca (1 yac B
HEJIEJIO).

Cooeporcanue 0byueHus

10 kmacc

[IpencraBienne AaHHBIX € TOMOIIBIO Tabnui u auarpamm. CpenHee
apuMeTHYEeCKOoe, MeIWaHa, HauOOoJIbIlIee W HAWMEHBIIEe 3HA4YCHUs, pa3Max,
JUCIIEpCUS U CTaHAAPTHOE OTKIIOHEHUE YMCIIOBBIX HAOOPOB.

CrnydaliHble  DKCIIEPUMEHTHI  (OMBITBI) H  CIy4ailHbIE  COOBITHA.
DOneMeHTapHble cOObITUS (MCcX0Abl). BeposTHOCTH ciaydyailHOro coObITHA. bianu3octh
YacTOTbl U BEPOATHOCTH COObITUH. CiyyallHble ONBITHI C PaBHOBO3MOXHBIMU
AJIEMEHTApHBIMU  COOBITUSIMH.  BeposTHOCTM  COOBITMII B ONbBITaX C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.

Onepauun HaJ COOBITUAMMU: nepeceyeHue, 0o0beIMHEHME,
MPOTUBOMNOJIOKHBIE coObITUA. [uarpammber  Oiinepa. dopmyna  crnoxeHus



BEPOATHOCTEH.

VYciioBHas BEPOSATHOCTb. Y MHOXXEHHE BEpPOATHOCTEH. JlepeBo ciryyallHOro
skcnepumenTa. Gopmyna MoaHou BeposiTHOCTU. HezaBucumbie COOBITHS.

KomMOunaroproe npaBuio ymHoxeHus1. [lepecranoBku u haktopuan. Yucio
couetanuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHsiil ciny4aiiHblil ONBIT (MCHIBITAHKE), yeeX U Heyaadya. HezaBucumblie
ucnbiTanud. Ceprs HE3aBUCHMBIX HCIBITaHMM A0 TmiepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysuu.

Cnyuaitnas  BenuuuHa. Pacnpenenenune  BeposTHOcTed.  Jlmarpamma
pacnpenenenus. llpuMmepsl pacnpeneneHuii, B TOM YHUCIE, I'€OMETPUUYECKOE HU
OMHOMHAIILHOE.

11 kmacc

HucioBple  XapakTEpUCTHKU  CIyYaWHBIX BEJIIMYMH: MATEMATUUYECKOE
OKUJIaHWE, NUCIEPCUs M CTAaHAAPTHOE OTKIOHEHUE. lIpumepsl mnpuMeHEHUs
MaTEeMaTUYECKOr0 OXKHJIaHUSA, B TOM YHCJIE B 3ajJadax M3 MOBCEJHECBHOM KU3HU.
MaremaTudeckoe OXKuJlaHhe OWHAPHOW CIydalHOW BEJIMYMHBI. MareMmaTtudeckoe
O0KUJIAHUE CYMMbI CJIy4YaWHBIX BEJIMYHMH. MaTeMaTH4eCcKOe OXHUIAHUE U
JTUCTIEPCUS T€OMETPUUYECKOT0 M OMHOMHUAIBHOTO pacipeeicHUH.

3aKkoH OOJIBIIUX 4YHCEI W €ro pojb B Hayke, MNpUpPOAEC U OOIIECTRBE.
Br16opouHbIit MEeTO UCCIIEAOBAHUM.

[Iprimepbl HENPEPBIBHBIX CIIy4YaWHbIX BEJIWYWH. [loHATHE O TMIOTHOCTH
pacnpeneneHusd. 3agauud, NpUBOAIINE K HOpMaIbHOMY pacnpeaenenuto. [Tonstue
0 HOPMAJIBHOM PacCIpeICICHUN.

IIpeomemmuvie pe3ynrvmamul
K xonmy obydenuss ¢ 10 xnacce oOydaromuiicss TOMYYUT CIEIYIONINE
PEAMETHBIE PE3YyJIbTAThI:

YUTATh U CTPOUTH TaOJIHUIIBI U TUATPAMMBIL;

ONEepUpOBaTh  TMOHATUAMH:  cpeaHee  apudMeTHdYecKoe,  MeIHaHa,
HanOoJbIIIee, HANMEHbBIIIEE 3HAUCHHE, pa3MaX MAaCCHUBA YUCIIOBBIX JIaHHBIX;

ONEPHUPOBATH MOHATHSIMU: CIyYalHBIA HKCHEPUMEHT (OMBIT) U CIyyallHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIA MCXOMd) CIY4aiHOTO OIIBITa,
HAXOJIUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOKHBIMU CITyYalHBIMHU COOBITHUSIMU,
HAaXOJUTh W CPaBHUBATh BEPOATHOCTH COOBITUH B M3YUYCHHBIX CIYYaiHBIX
AKCHEPUMEHTAX;

HaXOAUTh W (POPMYIHPOBATH COOBITUS: TEpPECEYCHHE H OOBEIUHCHUE
JAHHBIX COOBITUHM, COOBITHE, MPOTUBOIOI0KHOE TAHHOMY COOBITHIO, MTOJIb30BAThCS
auarpamMMamu Jusnepa u (opMyJioN CI0KEHUSI BEpOSATHOCTEN MPU PELICHUH 3a/1ay;

ONEPUPOBATH MOHITUSIMU: YCIOBHAS BEPOATHOCTb, HE3ABUCUMBIE COOBITHS,
HaxoOJIUThb BEPOSTHOCTH C MOMOIIBIO MPaBHJIa YMHOXXEHHS, C MOMONIBIO JAepeBa
CIy4alHOTO OIbITA;

MIPUMEHSITH KOMOMHATOPHOE MPAaBUJI0 YMHOKEHUS MPU PEIICHUU 3a/1ad4;

ONEPUPOBATH TOHSATUAMU: HUCIBITAHUE, HE3aBUCUMBIEC HCIBITAHUS, CEPUS
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UCIIBITAHUM, yCHeX W HeyJaaya, HaXOAUTh BEPOSTHOCTH COOBITUH B CEpPUU
HE3aBUCUMBIX MCHBITAHUN /10 MEPBOIO YCIieXa, HAXOUTh BEPOSATHOCTH COOBITUI B
cepuu ucnbITaHuil bepnyiny;

ONEpUPOBATH  IOHATHUSAMM:  CllydailHasg  BEJIIMYMHA,  PaCIpEIcIIcHUE
BEPOATHOCTEH, TUarpamMMa pacupeaeacHus..

K xonmy oOyuenusi ¢ 11 xnacce oOydaromuiicss TOTYYUT CIEIYIOLIUE

IPEAMETHBIE PE3YyJIbTATHI:

CPaBHHUBAThb  BEPOSATHOCTA  3HAYEHUM  CIYyYaMHOW  BEJIMYUHBI IO
PacCIpeneNICHUIO WIHN C IIOMOILBI0 THATPaMM;

ONEpPUPOBATH  IOHSITUEM  MATEMATUYECKOTO  OXHUJAHUS, MOPUBOIUTH
MIPUMEPBI, KaK NPUMEHSAETCS MAaTEMATUYECKOE OKHMIAHUE CIyYailHOW BEJIMYMHBI
HaxOJIUTh MATEMATHUECKOE OKHUJIAHHUE M0 TAHHOMY PacCIpeeICHUIO;

UMETh NPEJICTABIICHUE O 3aKOHE OOJBIINX YUCENT;

UMETH MPEJCTABICHUE O HOPMAJIBHOM PaCIpeIEICHUN.

Temartuueckoe IJIAHUPOBAHUC

10 kimacc
Ne HanmenoBanue pa3nenos u tem KosnuectBo | JleATeNIBHOCTD yUUTENS C y4ETOM
n/ 9acos, paboueii mporpaMMBbl BOCTIMTAHHS
1| OTBOJIMMBIX Ha
OCBOEHHE
KaXJI0TO
paszaena u
TEMBbI
1 2 3 4
[ToBTOpEHME
1. | IloBropenue. CoObITHS. 1 . OpraHH30BBIBATH
2. | IloBropenue. Crnydaiinpie 1 padoty 00y4JaroImxcs c
BEJIMYUHBI. COLIMAJIBHO 3HAYMMOM
3. | Cmapmosas konmpoavnas paboma 1 uHpopManuen Mo MOBOAY
No | MOJIy4aeMOM Ha ypOKE COLUATIBHO
3HAYUMOMN uHpopMaIu -
00Cy)X1aTh, BbICKa3bIBaTh MHEHHUE
Paznen «IIpeacraBienue JaHHBIX M ONKcCATeNNbHAas CTATUCTHKA» 44.
4. | IIpencraBieHue JaHHBIX C 1 . IPUBJIEKATH BHHMaHHE
MIOMOIIIBIO TAOJIMI U AUArpaMM o0yJaoumxcst K LEHHOCTHOMY
5. | Cpennee apupmerrueckoe, 1 acleKTy H3y4yaeMbIX Ha YpOKe
MeaHa HOHATHUH, TPUEMOB
6. | HanOonpIiee n HauMeHblIee 1
3Ha4YeHHUs1, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB
7. | Koumponvuas paboma Ne2 no 1
meme «lIpeocmaenenue oanHvix u
onucamenvHas CmamucmuKa

Pazgen «CHy‘-IaﬁHBIe OIIBITHI 1 CﬂyqaﬁHBIC CO6BITI/I}I, OIIBITHI
C PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHU HCXO AaMW) 3y,

8. | CiyuaitHble 3KCIIEPHMEHTHI 1 IE NpUBJICKaTh BHUMaHHE




(OmBITHI) U CIy4aliHbIE COOBITHUS.
DneMeHTapHbIe COOBITHS (MCXObI)

00yyaromuxcs K IeHHOCTHOMY
ACITIEKTY N3Y4aeMbIX Ha yPOKe

9. | BeposTHOCTH CiTy4aifHOTO 1 IIOHATUH, IPUEMOB,;
coObITus. BepostHOCTH cOOBITHH B . OpraHu30BBIBATH PabOTY
OTIBITAaX C PABHOBO3MOYKHBIMHU 00yyaroIuxcsl ¢ COLUAIBHO
2JIEMEHTAPHBIMU COOBITUSIMU 3HaYMMO nH(popMaIHen o

10. | OGo0maronyii ypok 1mo Teme 1 MOBOJY MOJTy4aeMON HaypOKe
«Cry4aifHble OIIBITBI M CIy4aliHbIE COLIMAJIBHO 3HAYMMOM
COOBITHSI, OTIBITHI uHpopMaun —00CykKaTh,
CpaBHOBO3MO>KHBIMH BBICKa3bIBaTh MHEHHUE
HIIEMEHTAPHBIMU HCXOIAMI))

Paznen «Oneparun HaJl COOBITHSMU, CIIOKEHHE BEPOSITHOCTEN» 34.

11. | Onepauun Hax COOBITUSIMH: 1 . MPUBJIEKATh BHUMAaHHE
nepecedeHne, 00beMHEHNE 00yJarommxcsi K [IEHHOCTHOMY
COOBITHH, TPOTHBOMOJIOKHBIE aCTIeKTy HW3y4aeMbIX Ha YpOKe
COOBITHS TIOHSATHH, TPUEMOB

12. | Imarpammel Diinepa 1

13. | ®opmyra clioKeHHS BEPOSITHOCTEH 1

Pa3nen «YcnoBHas BEpOSITHOCTD, AEPEBO CIy4alHOTO OMbITa, (POpMYyIIa MOJTHOU
BEPOSTHOCTH M HE3aBUCUMOCTH COOBITHIA » 64.

14. | YcnoBHas BEpOSATHOCTD 1 . yCTaHaBJIUBATh

15. | YMHOXEHUE BEepOsSTHOCTEH 1 JIOBEPUTENbHBIE OTHOLLICHUS

16. | JlepeBo CirydaitHOTO IKCIIEPUMEHTA 1 MEXY YYUTEIEM U

17. | ®opmyna monHOM BEPOATHOCTH 1 00yJaromuMucs,

18. | He3zaBucumeble coObITHS 1 CIIOCOOCTBYIOIINX

19. | Koumponvnasa paboma Ne3 no meme: 1 ITO3UTUBHOMY BOCIPUATHIO
«Yecnosnas eeposmuocmo, depeso Y4aIIMMUCs TpeOOBaHUI 1
CYuatiHo2o onvima, hopmyna IpOCBO yqnTesst
NOJHOU 8EPOAMHOCU U
He3a8UCUMOCMb COObIMULLY

Paznen «3nemMeHTs KOMOMHATOPUKIY 44.

20. | KomOuHaTopHOE TTpaBUIIO 1 * peanu30BBIBATH Ha  ypOKax
YMHOKEHUS MOTHUBUPYIOLTHIA MOTEHIIH AN

21. | IlepectanoBku U (hakTOpHaA 1 IOMODa, paspsKaTth

22. | Yucno coueranuit. TpeyroabHUK 1 HanpsHKEHHYI0O  OOCTaHOBKY B
[Tackans KJ1acce

23. | ®opmyna 6unoma HerotoHa 1

Paznen «Cepun nocnegoBaTeIbHbIX UCIIBITAHUI 34.

24. | buHapHBIN CIy4allHBII OTBIT 1 * OpraHu30BHIBATH
(ucmpITaHKe), ycrex U Heyaaya WHAUBUAYaIbHbIC U

25. | HezaBucumblie ucnsitanusi. Cepus 1 rpymnmnoBbie GopMblydeOHOU
HE3aBUCHMBIX UCIIBITAHUN JI0 NeSITeNbHOCTH;
nepsoro ycnexa. Cepus * MpUBJIEKaTh BHUMaHHE
HEe3aBHCHMBIX UCTIBITaHUN bepHymnnu o0yyaromuxcs K LIeHHOCTHOMY
[IpakTuyeckas paboTta 1o Teme: 1 aCIEeKTy N3Y4aeMbIX Ha ypOKe
«Cepu nocnenoBaTeNbHbIX MOHATHUH, TPUEMOB
HCTIBITAHUI»

Paznen «Crnyuaiinplie BeTMUMHBI M paclpeieleHus» 6.

26. | CnyuaiiHasi BeTMYMHA 1 * NPUMEHATH Ha YpOKe

27. | Pactipenienienue BeposiTHOCTEH 1 MHTEPAKTUBHBIE (POPMBI PAOOTHI

28. | lmarpamma pacrpeeneHus 1 ¢ 0oOydJaroUMMHUCS: AUCKYCCHH,
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29. | CymMa ¥ IpOM3BEJICHNE CITyYaiHbIX 1 KOTOpBIE Jal0T O0y4arouIuMcst

BEJIMYUH BO3MO>KHOCTb TIPHOOPECTH OIIBIT
30. | Ilpumeps! pacnipenenenuit 1 BEICHHUS KOHCTPYKTHBHOTO
31. | T'eomeTrpuueckoe U OMHOMHATIHLHOE 1 auaiora

pacnpezeneHue

IToBTOpenue, 0000mEeHNne, CHCTeMaTH3aIys 3HAaHUHA 34.
32. | F'ogoBasi KOHTPOJIbHAsI padoTa. 1 * OpraHu30BbIBaTh
33. | OnmcaTenpHasi CTaTUCTHUKA 1 WH/IMBUyaJIbHBIC U TPYIIIIOBBIC
34. | Onepanuu HaJ COOBITUIMU 1 (hOpMBIydeOHOM e TSIILHOCTH,
Bcero: 34 u.

11 xnacc

Ne HanmenoBanue pa3nenos u tem KosmuectBo | JleATENIBHOCTD yUUTENS C y4ETOM

1/ 4acos, paboueii mporpaMMBbl BOCTIMTAHHS

n OTBOJUMBIX Ha

OCBOEHHUE
KaXJIOTO
paznena u
TEMBI
1 2 3 4
[ToBTOpEeHue, 0600IIEeHNEe U CUCTEMATH3AIMs 3HaHUN — 4 Jaca

1. | CnyqaitHbie OTIBITHI . OPraHu30BBIBATH PpabOTy

2. | CnyuaiiHbie BEpOSITHOCTH 00y4aroIMXCs ¢ COLUAIBHO
CIIy4aifHBIX COOBITHIA 3HAYUMOU MH(POpMAITUEH 110

3. | Cepun HE3aBHCUMBIX MCITBITAHUI HIOBOLY HOHaneMOﬁvHaYPOKe

4. | CnyuaifHble BEIMYHNHBI U COLHMANBLHO SHATMMOH
P —— nHpopMaruu —o0CyK1aTh,

BBICKA3bIBaTh MHEHHE
Paznen «Maremarnyeckoe OXKUIaHUE CTydailHOW BETMYUHBD 44,

5. | [Ipumepsl npumeHeHUs 1 . OpraHH30BBIBATH
MaTeMaTH4eCKOTO OKUJaHUS paboty 00yuaronmxcs c
(cTpaxoBaHue, JloTepes) COLIMAIBHO 3HAYUMOM

6. | MaremaTrdecKkoe 0KHIaHHE CYMMBI 1 nHpopmarme o MOBOY
CIIydailHbIX BEJTMYUH MOJTy4aeMoil Ha ypoKe COIMaJIbHO

7. | MaTemaTtnueckoe OKuJaHHUe 1 3HaYMMON uHbopMauu —
T€OMETPUYECKOTO pacripe/esieHus 00CyX1aTh, BBICKa3bIBaTh MHEHHE

8. | Maremarndeckoe OKUJaHUE 1
OMHOMHUAIBHOTO paclpeaeneHus

Paznen «/lucnepcus u cTaHgapTHOE OTKIOHEHHE CIIy4YalHOM BETMUMHBD 44.

9. | ducnepcusi, cTanIapTHOE 1 . MpPUBJIEKATh BHUMaHUE
OTKJIOHEHUE CIy4ailHOM BETMUYUHBI oOyJaoumxcst K LEHHOCTHOMY

10. | Jucnepcust reoMeTpu4ecKoro 1 acleKTy H3y4aeMbIX Ha YpOKe
pacrpeiesieHus MIOHATHUH, TPUEMOB

11. | Jucnepcus GMHOMHAIBHOTO 1
pacrpeiesieHus

12. | Konmponvnasa paboma Nel 1o 1
Teme: «Jlucnepcus u crangapTHOE
OTKJIOHEHHE CIIy4YalHOU
BEITUYHHBD)

Pasgen «3akoH OOMBIINX YHCE» 3.
13. | 3axon Gospurux "mcen | 1 B OpraHM30BbIBATH




14. | Bei6opo4HbIil MeTO 1 WHJUBUYaJIbHbIE W TIPYIIIOBBIE
HCCIEeN0BaHUN (bopMbIy4eOHOM AeSTETHHOCTH

15. | Konmponvuas paboma Ne2 no 1
Teme: «3aKOH OOJIBIINX YHCEID)

Paznien «HenpepbiBHbIE ci1ydaliHble BETUYMHBI (pacupeesieHus )» 2.

16. | [Tpumepsl HEMPEPHIBHBIX 1 . MIPUBJICKATh BHUMAaHUE
CIIydaiiHbIX BeTuaruH. OYHKIUS oOyJaronmxcsi K LEHHOCTHOMY
TUIOTHOCTH PacIipeieIeHuUs aCIIeKTy HW3y4aeMbIX Ha YpOKe

17. | PaBHOMEpHOE paclipesielieHue 1 1 IIOHATHUM, TPUEMOB
€ro CBOMCTBA

Paznen «HopmanbsHoe pactipeaenenue» 2 d.

18. | ®yHKIMA IUIOTHOCTH U CBOKCTBA 1 . OpraHu30BBIBATH
HOPMAJILHOTO pacIpe/ielIeHHs WHUBHIyaTbHBIC W TPYIIIOBBIC

19. | Konmponvuas paboma Ne3 1o Teme: 1 (bopMBIydeOHO IeATETHHOCTH
«HopmainibHOE pacnpeieneHus»

[ToBTOpeHue, 0600meHNE, cucTeMaTH3aIus 3HaHui 19 4.

20. | IlpexncraBieHue TaHHBIX C TIOMOIIBIO 1
TabJIUIL . NPUMEHITh Ha  ypOKe

21. | TIpencraBieHue JaHHBIX C ITOMOIIBIO 1 WHTEpaKTUBHBIE (HOPMBI PabOTHI C
JarpaMm 00yJarOIUMUCS: JIUCKYCCHH,

22. | OnucarenbHas CTaTUCTHUKA 1 KOTOpBIE JAIOT  OOy4YarOIUMCS

23. | OMBITHI C pABHOBO3MOXKHBIMH 1 BO3MOKHOCTb TIPHOOPECTH OIIBIT
3JIEMEHTaPHBIMU COOBITUSIMU BCACHUSA KOHCTPYKTUBHOI'O

24. | BeruucieHue BeposSTHOCTEN 1 Auanora;
cOOBITHI clTpMEeHEeHHEM (HopMYI y pCaIM30BbIBATE Ha

25. | Beruncnenue BeposSITHOCTEH 1 Ypokax MOTHBHPYIOIIHH
COOBITHH TPAPUIECKUM METOI0M IIOTEHIMATT OMOpa, paspsAkKaTb

26. | Beruncnenue BeposSTHOCTEH 1 HaNpsOKEHHYIO  0OCTAHOBKY B
COOBITHH ¢ IPUMEHCHHEM Kacce,

KOOPJIMHATHOM MpPsIMOH, AepeBa, * OpraHHU30BBIBATH
Jmarpammbl Diinepa) WHIUBU]IyallbHbIE U TPYIIOBBIE

27. | Cny4aiiHble BEITUYMHBI U 1 (opMBIYy4EOHO JIeATETHHOCTH
pacnpeeneHus

28. | MareMmaTndeckoe OKUIaHNuE 1
CIy4aiHOM BEJIMYUHbI

29. | IlepectaHoBKY U (haKTOpHAIT 1

30. | Hucno coueranuit. TpeyronpbHUK 1
[Tackans

31. | ®opmyna 6mHOMa HprOTOHA 1

32. | Onepanuu Hag COOBITHAMHU 1

33. | I'omoBasi KOHTPOJIbHAN padoTa. 1

34. | Pe3ynbTaThl KOHTPOJBHON pabOTHI 1

Bcero: 34u.
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IIpoBepsiemble TPeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM

o0pa3oBaTeJIbHOM NPOrPaMMBbI

10 kaacc
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS
pe3ynbrara
1 Yucna v BIYKCICHUS
11 OmnepupoBaTh MNOHATHSAMH: pPAHOHAIBHOE M JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSTHUYHAs APOOb, TPOLEHTHI
19 BemonaaTe  apudmMeTHdeckne  Omepanuu € PalUOHAIBHBIMH |
' JCHUCTBUTEILHBIMH YHCITAMA
13 BeImMoOnHATE  NMpHONMIKEHHBIE  BBIYHMCICHUS,  HCIOJB3YSl  TpaBWIIa
' OKpYTJICHUSI, IeJIaTh MPUKUAKY M OI[CHKY pe3yJIbTaTa BRIYUCICHUI
OmnepupoBaTh MOHATHUSMH: CTENICHb C IEJBIM MOKa3aTeleM, CTaHAapTHas
14 (dopma 3amucH JIEHCTBUTENBHOTO YHUCIIA, KOPEHb HATYpPaTbHOW CTENCHU;
WCTIONH30BATh TMOAXO Y0 (HOPMY 3allUCH JEHCTBUTENLHBIX YHCET IS
pelIeHNs MPaKTUYECKUX 3aJau U MPEICTaBICHUS JAHHbBIX
OnepupoBaTh MOHSATUSIMH: CHHYC, KOCHHYC W TaHI€HC MPOU3BOJIBHOTO
1.5 yrila; WCIOJIb30BaTh 3alliCh MPOM3BOJIBHOTO yria uepe3 oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIIUH
2 VYpaBHEeHUS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, ypaBHEHHUE, HEPABEHCTBO, LIEJIOE,
2.1 paluoHaIbHOE, UppalMOHATILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
29 BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHHUH U periaTh
' TPUTOHOMETPHUUECKUE YPaBHEHUS
BoinonHaTe npeoOpa3oBaHus 1ENbIX, PAIIMOHAIBHBIX U MUPPALMOHAIBHBIX
2.3 BBIPOKEHUI U pellaTh OCHOBHBbIC THUIIBI IENbIX, PAIUOHATBHBIX H
UPPALMOHANIFHBIX YPABHEHHUI U HEPABEHCTB
24 [IpumeHsaTh ypaBHEHHsS] M HEPAaBEHCTBA [UISl PEHICHHUS] MAaTeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHbIX 00JIaCTe HAyKU U pealbHOM KU3HH
MonenupoBaTh peanbHble CUTYalldd Ha S3bIKE anreOpbl, COCTABISTH
2.5 BBIpQKEHUS, YPaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3a/la4yM, MCCIEIO0BATh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpaduKH
OnepupoBaTh MOHATUSAMU: QYHKIHS, CIOCOOBI 3aaHus QYHKITUH, 00IaCTh
3.1 ONpeNieNieHuss U MHOMKECTBO 3HaueHW ¢yHKuuM, rpapux QyHKIUH,

B3aMMHO 00OpaTHble (PyHKINN




OHepI/IpOBaTB IIOHATUAMU: YCTHOCThL MW HCUYCTHOCTH q)YHKI_[I/II/I, HYIIA

3.2
(YHKIMH, POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs] ypaBHEHUN
34 Crpouth W umTaTh TpadUKHd JUHEWHOW (YHKIUH, KBaIpaTHIHOU
' (GyHKIMHU, CTENEHHON (QYHKITHH C IEJIBIM MTOKa3aTeneM
Wcnonp3oBate rpaduku GyHKOMNA UISE WCCIENOBAHUS MPOIECCOB H
35 3aBUCUMOCTEH TIPU PELICHUU 3a/a4 W3 JPYruX Y4YEOHBIX NPEIMETOB H
' peanbHOM  JKM3HH, BBIpaXarhb (GOpPMyJIaMH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHITUSIMHU: TIOCIEIOBATEIBHOCTh, apudMeTnueckas u
' reoMeTpuuecKasi Iporpeccuu
OnepupoBaTh TOHATHSAMHU: OECKOHEYHO YOBIBAIOIIAsi TEOMETpUYECKas
4.2 mporpeccus, CyMMa  OECKOHEYHO  yObIBarollell  TeoMEeTpUYECKOM
MPOTPECCUU
4.3 3amaBaTh MOCJIEIOBATEIFHOCTH PA3IMYHBIMHU CIIOCOO0aMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W MPOTpeccUil  uist
' pelIeHUs pealibHbIX 3aJa4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOYKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar s ONUCaHUS
5.2 peaJIbHBIX MIPOLIECCOB U SBJICHUM, IPU PEIICHUH 3aa4u U3 IPYTUX y4eOHBIX
IpeIMETOB
53 OnepupoBaTb  MOHATHSMH:  ONpENEIEHHE, TeOopeMa,  CIEJCTBUE,
' JI0Ka3aTeNbCTBO
6 Teopus BeposTHOCTEH U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOIUIIBI M THATrPAMMBI
6.2 OnepupoBaTh MOHATUSAMHU: CpenHee  apudmeTrnyeckoe, MeauaHa,
HauboJIbllIee, HAMMEHbIIee 3HAUCHHE, pa3MaX MacCUBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CITYYalHBIN SKCIIEPUMEHT (OTBIT) U CIy4aifHOe
coObITHE, 3JEeMEHTapHOe COOBbITHE (DJIEMEHTApHBIA HCXO0J]) CIy4ailHOTO
6.3 OTIbITA; HAXOJUTh BEPOSTHOCTHM B OMNBITaX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMHU COOBITHSIMH, HAXOJAUTh U CPAaBHUBATh BEPOSITHOCTH COOBITUI
B M3YYEHHBIX CIIY4alHBIX SKCIIEPHUMEHTAX
Haxomute u ¢GopMynupoBath COOBITHS: TiepeceueHne U OObEIUHECHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;

MOJIb30BaTbCd  UarpaMMamu  Oilepa U QOpMyloil  clokeHHs
BEPOSITHOCTEN MU PELICHUHN 3a]1a4
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6.5

OnepupoBaTh MOHATHUSIMU:  YCIOBHAs  BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI; HAXOJUTh BEPOSTHOCTA C MOMOINBIO IMpaBUIA YMHOXEHUS, C
IIOMOIIBIO IEPEBA CIY4YaliHOI'O OIbITa

6.6

[TpuMeHsATh KOMOMHATOPHOE TPABUIIO YMHOYKECHUS TIPH PEILICHUH 33124

6.7

OnepupoBaTh MOHATUSAMH: HCIBITAHUE, HE3aBUCUMBIE MCIBITaHUS, CEpUs
UCTIBITAHNH, YCTIeX M Hey/aya; HaXOJUTh BEPOSTHOCTH COOBITHH B CEpUU
HE3aBUCUMBIX HCIBITAHUA JI0 IEPBOTO YCIEXa, HAXOAWUTHh BEPOSTHOCTH
coOBITHI B cepuM UCIIbITaHUN bepHynnu

6.8

OnepupoBaTb MOHATHSAMH: CIy4ailHas BEJNWYMHA, pacHpeJielieHne
BEPOSITHOCTEH, IMarpaMma pacipeIesIeHUs

I'eomerpus

7.1

OHGpI/IpOBaTB IMOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCMOMBI CTEPEOMETPUN W CIIEICTBUSA W3 HUX IPU PEUICHUU
T€OMETPHUUYECKHX 3a]1a4

7.3

OnepupoBaThb NOHATHUAMHU: MAPAIENBHOCTh W MNEPIEHIUKYISIPHOCTD
MPSIMBIX U INIOCKOCTEN

7.4

KnaccuguimpoBars B3auMHOE pacloOKEHHE MPSMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: ABYI'PAHHBIM YToj, FpaHd ABYrPaHHOIO yria,
pedpo ABYrpaHHOTO yria, JIMHEHHBIM yroy IBYrpaHHOIO yria, rpaaycHas
Mepa IBYTpaHHOIo yria

7.6

OHepI/IpOBaTB MNOHATUAMU: MHOI'OI'PAHHUK, BBIHYKHBIﬁ n HeBBIHYKJ'IHﬁ
MHOT'OI'paHHHUK, 3JICMCHTBI MHOTOI'PaHHHKA, HpaBHHBHBIﬁ MHOT'OI'paHHHUK

7.7

Pacnio3naBate OCHOBHBIC BHUIBI MHOTOTPAaHHHUKOB (TIHpaMHaa, TpPU3Ma,
PSMOYTOJIBHBIN Mapajuieenume;], Kyo)

7.8

KJ'IaCCI/I(bI/IHI/IpOBaTI) MHOTI'OI'paHHHKH, BBI6I/Ipa${ OCHOBAaHUA JJIA
KJ'IaCCI/I(bI/IKaI_[I/II/I (BHHYKJIBIC 1 HCBBIITYKJIBIC MHOTOTPAaHHUKH, IIPABUJIbHBIC
MHOT'OI'pPaHHUKH, IIPAMBIC 1 HAKJIOHHBIC IIPU3MBbI, napannenennnezlm)

7.9

OHepI/IpOBaTB MOHATUAMU: CCKYIasl IJIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBIACHATE IIPUHIMUIIBI IOCTPOCHUA ceueHH i MHOTI'OI'PAHHUKOB, UCIIOJIb3YA
MCETO/J CJICI0B

7.11

Crpoutb cedeHHMs] MHOTOIPAHHHUKOB METOJOM  CJIEJOB, BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXACHHE TCOMETPUUCCKUX BCIUYHH ITO o6pa3uaM
Wi aJiroputMam, HNPUMCHAS H3BCCTHBIC AHAJIMTUYCCKHUEC MCTOABI IIPU
peuicHMU  CTAHAAPTHBIX MATCMATHUYCCKUX 3aJda4Y Ha  BbIYUCICHUC
paCCTOHHI/Iﬁ MCXKIAY ABYMSA TOYKAMH, OT TOYKHU 10 HpﬂMOﬁ, OT TOYKH 10
TNIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA MMPAMBIMHA




Pematp 3amaun Ha HAXOXKICHHE TEOMETPUUYECKUX BEIMYUH MO 00pasiam
WIA aJIrOpuTMaM, IPUMEHSS HW3BECTHHIC AHAIMTHUYECKUE METOJbl IpHU

7.13 pELIEHUH CTaHJAPTHBIX MaTeMaTHUYECKHUX 3ajad Ha BBIUMCIEHHME YIJIOB
MEXAY CKPELIMBAIOIIUMHUCA MPSAMBIMU, MEXIY NPSIMON U IUIOCKOCTHIO,
MEX1y TNIOCKOCTSMH, ABYI'PAHHBIX YIJIOB
Bbraucnare 00beMBI M IUIOMIAAW  MOBEPXHOCTEH MHOTOTPAaHHHKOB
714 (mpu3Ma, nmupamMuga) ¢ MpuMEeHEeHHEM (HOPMYII, BBIYUCIATH COOTHOIICHHUS
MEXy IJIOLIAASIMU MIOBEPXHOCTEH, o0beMamu MOJIOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSIMH: CUMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCb U
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOPMAILUIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (urypax, MpeAcTaBICHHYIO Ha
yepTexax U pUuCyHKax
[IpumensaTs reomerpudeckue (GaxThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramiiiX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme
718 [IpuMeHATs mpocTeMIIME MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAIIMOHHbBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBOoanTE NpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M
' JKU3HH, PACIIO3HABATh MPOSIBJICHUE 3AKOHOB T€OMETPUHU B UCKYCCTBE
IIpuMeHATh MOTYYECHHBIC 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh PEalbHbBIC
CUTYyalluy U IPUMEHATH U3y4YCHHBIE IOHATHS B IIPOLECCE MIONCKA PEILICHUS
MaTeMaTH4eCKU CPOPMYIMPOBAHHON POOIEMbI, MOJICINPOBATh peallbHbIE
7.20 CUTyallud Ha s3bIKE I'€OMETPHM, HCCIENO0BaTh IIOCTPOCHHBIE MOJCIU C
UCIIO0JIb30BAaHUEM I€OMETPUYECKUX MOHATHI U TeopeM, armapara aareopsl,
pemarb  NPaKTUYECKUE  3aJadd,  CBSA3AaHHBIE C  HAXOXKICHUEM
TF€OMETPUUECKHUX BEJIMYUH
11 knace
Kon IIpoBepsieMble IpEAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTesIbHON POrpaMMBbl cpeiHero oouiero o0pa3oBaHus
pe3ysbrara
1 UYucna u BEIYMCIIEHUS
OnepupoBaTh NOHATHSMM: HATYpaJbHOE, LEJNOE YHUCIO; HCIOJIb30BATh
1.1 IPU3HAKU JEJIMMOCTH LEIBIX YHUCEN, Pa3JIOKEHUE 4YHCIa Ha IPOCThIE
MHOJKHTEJHN JUIsl pELICHUs 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAILHBIM I10KA3aTEIEM
1.3 OnepupoBaTh NOHATHAMHU: JIOTapU(PM YKCIA, JECATUUHBIE U HATypaJIbHbIE
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Jorapupmbl

VYpaBHEHHUs U HEPABEHCTBA

2.1

[IpumensaTs cBoiicTBa CTENEHW JUIsl TpeoOpa3oBaHUSl BbIPAKEHUM,
OIIEPUPOBATH IIOHATUSMHU: IIOKA3ATEIBHOE YpPAaBHEHUE M HEPABEHCTBO;
peuaTh OCHOBHBIE THIIBI IIOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB

2.2

BemonsaTe mpeoOpazoBaHMsl BBIPAKEHUH, COJCPKAIIMX JIOrapu(MbL;
OIIEpUPOBATh MOHATUSAMU: JIOTAPU(PMUUECKOE YPAaBHEHHE M HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts pemenus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSIMH: CUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ pelIeHuE;
HCIIONBb30BATh  CUCTEMY  JIMHEWHBIX  yYPAaBHEHUM  JUI  pELICHUS
MPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHIIMX  CHCTEM WU COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHHI U HEPABEHCTB

2.6

MogenupoBaTh peajabHBIE CHTYalldd Ha SI3bIKE alnreOpbl, COCTaBIISITH
BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCIOBMIO 3aJayH,
HCCIEeI0BATh MOCTPOEHHBIE MOJIEH C MCIOJIBb30BaHUEM amlnapara aareopsl

OyHKIUU U TpapuKu

3.1

OnepupoBaTh MOHATHAMH: TepuoaWYecKass (QYHKLIUS, MTPOMEKYTKU
MOHOTOHHOCTH (DYHKIMHM, TOYKH SKCTpemyMmMa (pyHKUIMU, HauOoJsbliee U
HauMEHbIlIee 3HAYCHUA (PYHKLIHUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX IS
ucciieoBaHus QyHKINHU, 3aJaHHOU IrpaduKkoM

3.2

OnepupoBaTh NOHATUIMU: TpadUKHU MOKA3aTENbHOH, JorapuMuIeckon u
TPUTOHOMETPUUECKUX (PYyHKIUMI; u300pakaTb UX HA KOOPAWHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHH U HEPABEHCTB

3.3

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKyd  JIMHEHHBIX
YPAaBHEHUN M HCIOJIB30BaThb MUX JJI PELIEHUS CHCTEMbI JIMHEMHBIX
YpaBHEHUI

3.4

Hcnonw3oBath rpapuku (QyHKIMHA Ui HCCIENOBaHHUS MPOLECCOB H
3aBHCUMOCTEH U3 JPYruxX y4yeOHbIX TUCIMITINH

Hauana MaTemaTuueckoro aHaimsa

4.1

OnepupoBaTb MHOHATHSAMHU: HENpepbiBHAs  (yHKUHMS, POU3BOAHAS
(GyHKLIMU; HCIONB30BaTh T'€OMETPUYECKUH M (U3NYECKUH  CMBICI
IIPOU3BOIHOM JUIsl pELIeHU 3a1a4

4.2

Haxoauts IIPOU3BOJHBIC SJICMCHTApPHBIX (I)YHKHHﬁ, BBIYHCIIATH




MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS], YACTHOTO (DYHKIIUI

Hcnonp3oBath  NPOWM3BOAHYIO s UCCleAOBaHUS  (QyHKUIMH  Ha

4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIEIOBAaHUSA K
HOCTPOEHHIO TPahUKOB
44 Hcnonp30BaTh MPOU3BOIHYIO Ul HAXOXKJICHHUS HAWIYUIIETO PEIICHHS B
' NPUKJIAHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKHX, 3a1auax
45 OnepupoBaTh NOHATHSAMH: TIEpBOOOpa3Hasi W HMHTETpall; TOHUMATh
' reOMEeTPUUECKUN U U3NYECKUI CMBICT UHTErpaja
46 Haxoauts nepBooOpa3Hbie 2eMEeHTapHbIX (QYHKIUH, BEIYUCISITh HHTETpall
' o popmyne Herorona - JleitOuura
47 Pemrate mpukiagHple 3aqa9u, B TOM YHCIIE COIUATBHO-IKOHOMHYECKOTO H
' (U3NIECKOTO XapakTepa, CPEACTBAMHI MaTEMAaTHYECKOTO aHaIn3a
5 Teopust BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAYEHWUW  CIy4YallHOM  BEJIMYMHBI IO
' pacrpeieIeHUIO HITH C IOMOIIBIO THarpaMM
OmnepupoBaTh MOHSATHEM MAaTEMaTHYECKOIO OXHJAAHHs, IPHUBOAUTH
5.9 IIPUMEpPBI TOTO, KaK MPUMEHSETCS MaTEMATUYECKOE OKUIAHUE CIydaiiHOU
' BEJIMYUHBI, HAXOJUTh MAaTEMAaTUYECKOE OXKUJAHUE IO JaHHOMY
pacrpeesIeHUI0
5.3 HNwmets npencraBiieHrne 0 3aKOHE OOJIBIITUX YHCEeTT
5.4 HmeTsb npencTaBiieHue 0 HOPMAJIBHOM pacipeiesIeHUH
6 I'eomeTpus
OnepupoBaTh MOHATUAMU: LWIMHAPUYECKAss MOBEPXHOCTh, 0Opasyromue
6.1 WINHAPUYECKOM MNOBEPXHOCTH, UWJIMHIP, KOHHYECKas IOBEPXHOCTb,
' oOpaszylomye  KOHMYECKOW  IOBEPXHOCTH,  KOHYC,  cepuueckas
HIOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTs B3auMHOE pacroio’keHue chepbl U MIOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOM CEIMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CErMEHTa, IApPOBOM CJIOI, OCHOBAaHME IIAPOBOIO CIIOS, BBICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruncnare o0beMBl M IUIOIIAAM TOBEPXHOCTEH TeNn  BpalleHHs,
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TEOMETPUYECKUX TEJl C TIPUMEHEHUEM (POPMYIT

6.7

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy u
OTMCAaHHBIN OKOJIO cdepsl, chepa, BOUCAHHAS B MHOTOTPAaHHHUK HMJIH TEJIO
BpalICHUsA

6.8

BBIYHCIIATE COOTHOMIEHUST MEXK/TY ILIONIAIIMU TTIOBEPXHOCTEH U 00beMaMHu
MOJOOHBIX TEN

6.9

N3o0paxats m3ydaemble (QUTYpBI OT PYKH M C IPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKHE YEpPTEKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BHJ CBEpXy, COOKYy, CHHU3Y; CTPOUTH CEUEHHS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpeTHpOBaTh M MpeoOpa3oBbIBaTh HH(OpMaLHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeICTaBICHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTh reomerpudeckue (GaxThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIIONaraloliuX HECKOJIbKO IIaroB PpENICHUs, €CIH YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE JIEHCTBUSA CIIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHO)KEHHUSI BEKTOpa HAa YHCIO, OOBSACHATh, KAaKUMH CBOWCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICIuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMMU: AC€KAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, PaBC€HCTBO BEKTOPOB, KOOPAHMHATBI BCKTOpPA,
yroua MCKIAY BCKTOpaMu, CKaJIAIpHOC IMPOU3BCACHHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbLI

6.17

Haxoguts CYMMY BCKTOPOB M IPOU3ZBCACHUC BCKTOPA HA YHUCIIO, YIrOJl
MCKAY BCKTOpAMH, CKAJLIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETpHUYCCKHUEC 3aa4u Ha IPUMCEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0Ka3aTelIbCTBO MaTeMaTUYECKHMX OTHOIIEHUM U
HaXO0XKXJACHUC TCOMCTPUUCCKUX BCIUYUH II0 06pa3uaM WK aJlrOpuT™MaM,
IIPpUMCHSIA HU3BCCTHBIC MCETO/JbI npu peUICHUA CTaHAApPTHBIX




MaT€MaTU4YCCKUX 3a1a4

6.21

IIpuMeHATH NpOCTEMIIME MHPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOIUTE MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE U
JKW3HH, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeEHATH NOJIydYEHHBIE 3HAHUS HA NPAKTHUKE: aHAIM3UPOBATh PEAJIbHbBIC
CUTYallUU U NIPUMEHATH U3yYEHHBIE IIOHATUS B IIPOLIECCE MIOUCKA PEIICHHUS
MaTeMaTH4eCKH chopMyIHpOBaHHOU MPOOIIEMbI, MOJEIUPOBATH PEATIbHBIE
CUTyallUM Ha S3bIKE I'€OMETPHUH, HCCIEAOBATh ITOCTPOCHHBIE MOJEIN C
HCII0JIb30BAHNEM F€OMETPUUECKUX MOHITHIA U TEOpEM, ammnapara aireopsl,
pemiaTh  NPAaKTMYECKUE  33Ja4d,  CBS3aHHBIE C  HAXO0XICHUEM
F€OMETPUYECKUX BEINYUH

10 kiaace

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA

Kon

[IpoBepsieMblii AIEMEHT COJEPKAHUS

1

Yyicia ¥ BEIYUCIIEHUS

1.1

Pannonanbupie yucna. OOBIKHOBEHHBIE U JECATUYHBIE JApPOOU, TMPOLIEHTHI,
OecKOHEYHbIe  MepHoauYeckue apodu. ApudMmeTHdyeckue omnepauuu ¢
palMOHaJIbHBIMU  YHUCJIAaMH,  [PeoOpa3oBaHUs  YHUCIOBBIX  BBIPAXKEHUI.
[Ipumenenne napoOGeil W MPOLEHTOB MJsl pEIIeHUs MNPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTpaciell 3HAaHUW U pealbHOM KU3HU

1.2

JelictBuTenbHbIE  4YMCla. PalMOHalbHBIE W UppalMOHAJIbHBIE  YHCIIA.
ApubdmMeTnueckne ornepanuud ¢ JACUCTBUTCIBHBIMU 4ucIaMu. [IpubnkeHHbIS
BBIUMCIICHUS, MpaBWIa OKpYIJI€HUs, NpPUKUJIKA U OLEHKAa pe3yinbTara
BBIUMCIICHUM

1.3

CreneHs ¢ OCJIbIM ITIOKA3aTCJIEM. CTaHI[apTHaSI (1)0pMa 3alHUCH JEeH CTBUTEIBHOTO
yucia. Mcrnons3oBanue HOI[XOI[HH.IGIZ (1)OpMBI 3aliCH JICUCTBUTEILHBIX YHCEN
IJI pCIICHUA IMMPAKTHYCCKUX 3a/la4 U ITPCACTABIICHUA TaHHBIX

1.4

Apudpmernueckuii KOpPEHb HaTypajabHON CTEIICHU. HenictBus c
apu(pMeTHYECKUMH KOPHAMHU HATypaJbHOU CTETIEHU

1.5

CI/IHYC, KOCHMHYC W TaHTCHC YHCJIOBOI'O aprymcEHTa. ApKCI/IHYC, APKKOCHUHYC,
APKTAHT'CHC YUCJIOBOT'O apryMCHTa

ypaBHeHI/IH 1 HECpABCHCTBA

2.1

ToxzaecTBa U TOXASCTBECHHbBIE Hp606p8.30BaHI/I$I
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[IpeoOpazoBanme TPUTOHOMETPUUYECKUX BBIPAXKECHHIA. OcHOBHBIE

2.2
TPUTOHOMETpUYECKHE (HOPMYITBI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHuMe HepaBeHCTBa. Meron
' MHTEPBAJIOB
2.4 Pemenue nensix u JpoOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
25 Pemrenne nppaliMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHHM
27 [IpumeHeHne ypaBHEHUN UM HEPAaBEHCTB K PEIICHHI0O MaTeMaTHYECKHUX 3a7ad U
' 3a]1a4 U3 pa3IMYHbIX 00JaCTe HayKH U peaIbHOM JKU3HU
3 @OyHKIMU U TpaduKu
31 OyHKuMs, cnocoOsbl 3ananus QyHkuuu. I'papux Qynkuuu. BzaumHo oOpatHble
' byHKIIIN
39 OO6nacTh ompeneNneHuss U MHOXKECTBO 3HaueHWH QyHkuuu. Hymu QyHkumm.
' [IpomexyTku 3HAaKOTIOCTOSIHCTBA. YeTHbIE U HEUeTHbIE (PYHKITUI
33 CrenenHas QyHKIUS C HaTypaJbHBIM U LI€JbIM Moka3aTeneM. Ee cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS n-0if creneHu
34 Tpuronomerpruueckass  OKpPY)KHOCTb,  OINpPEACICHUE  TPUTOHOMETPHYECKUX
' (hYHKIIUNA YUCIIOBOTO apryMeHTa
4 Hagana maTemaTnueckoro aHaimsa
41 ITocnemoBaTenLHOCTH, CIIOCOOBI 3amaHus IOCIEeNOBaTEILHOCTEH. MOHOTOHHBIE
' IIOCJIE0BATEIBbHOCTH
Apugmernueckas U reomMeTpuyeckas mporpeccud. beckoHeyHo yObIBarolias
492 reomerpuyeckas nporpeccus. CymMmma OECKOHEYHO yObIBAIOIIEH reOMeTpUYecKOn
' nporpeccun. GopMyiia CI0XKHBIX IPOLEHTOB. Mcnosb30BaHne MpOrpeccuu s
pELIEeHNs pealIbHBIX 3aJa4d IPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepauuu HajJ MHOKecTBamu. Jluarpammbl Oinepa - Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO alIapara Uil ONUCaHUS peallbHbIX
IIPOLIECCOB U SBJICHUHN, IPU PEILIEHUH 3a]1au U3 APYrUX y4eOHBIX IPEIMETOB
5.2 Omnpenenenne, Teopema, CIEACTBHE, 10KA3aTEILCTBO
6 Teopus BeposTHOCTEN U CTaTUCTUKA
[IpencraBnenne JaHHBIX C TOMoLIbl0 Tabmuu u  jauarpamM. CpenaHee
6.1 apupmeTHyecKkoe, MeauaHa, HauOosbllee U HaUMEHbIIee 3HAueHMs, pa3Max,
JMCTIEpCUs M CTaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CnydaiiHple SKCHEPUMEHTHI (OMBITHI) M CiIydailHble COOBITHS. DieMEHTapHbIE
6.2 coObITus (Mcxo/pl). BepostHoCcTh cityyaitHOro coObiTHs. BaM30CTh 4acTOTHl U

BEPOATHOCTHU COOBITHH. CJIy‘Iaf/'IHBIC OIIBITBI C PaBHOBO3MOKHBIMU




JJIEMEHTAPHBIMU  COOBITHUSIMU.  BeposTHOCTH  COOBITMII B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU

6.3

Onepanuu HaJl COOBITUSMHU: TIEpeceUeHUE, OOBEIMHECHHE, MPOTHBOIIOJIOKHBIC
coObITus. [narpammser Diinepa. @opmysia CIOKEHHsI BEPOITHOCTEH

6.4

VYcnoBHas BEPOSATHOCTb. YMHOKEHHME BEPOATHOCTEH. JlepeBO ciydallHOIO
skcniepuMenTa. Popmyrna MoTHOH BepoSTHOCTH. HezaBucHMbIe COOBITHS

6.5

Komb6unatopaoe mnpaBuno ymHOxeHus. llepecraHoBku u daxrtopuan. Yucio
couetanuil. Tpeyronapauk Ilackana. @opmyna OuHoma HeroToHa

6.6

bunapHblii cnydaiiHbI ONBIT (MCHBITAaHHE), ycliex M Heynada. HeszaBucumbie
ucneiTanud. Cepusi HE3aBUCHUMBIX HCHBITaHUNH A0 nepBoro ycrexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyiun

6.7

Crnyuaiinas BEJIMYMHA. Pacnpenenenne BEPOSITHOCTEM. Huarpamma
pacnipenenenus. IIpumepsl pacrpeneneHuil, B TOM YHCJI€ T€OMETPUUYECKOE U
OMHOMHATHHOE

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsmasi, INIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 006 akcMOMAaTHUYECKOM TIOCTPOECHUU CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

7.2

B3aumHoe pacnojiokeHHe TOpSIMBIX B IIPOCTPAHCTBE: IEpeceKarolIuecs,
napajulefibHble U CKpeuuBaroniiecs: mnpsmble. [lapaiienbHOCTh NPSAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapajuleJbHBIE IMpsIMble B IPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, NapauIeIbHOCTh MPSIMONM U MIOCKOCTU. YTJIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, VYroJl MEXKIy TMpSMBIMH B IPOCTPAHCTBE.
[lapanienbHOCTh  IJIOCKOCTEW:  MapajulefibHble  IJIOCKOCTH,  CBOMCTBa
napajuleNbHbIX IIockocTel. [Ipocreiimme mnpocTpaHCTBEHHBIE (GUIYpbl Ha
IJIOCKOCTH: TETpadip, KyO, Mmapajiesenurie]], IoCTpOeHHe CeYeHU

7.3

[leprieHAUKYIAPHOCTh MPSIMOM W IJIOCKOCTU: NEPHEHIUKYISIPHbIE INpsMbIE B
IIPOCTPAHCTBE, MpPsSMbIE MapajuleibHbe M MEPHEHAUKYISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPIEHIUKYISIPHOCTH NPSAMOW M IUIOCKOCTH, TEOpeMa O MpsIMOH
NEePIEHANKYIIAPHON TUIOCKOCTH. YTIUIbI B IPOCTPAHCTBE: Yroj MEXIY HpAMOM U
IUIOCKOCTBIO,  JIBYTPaHHbIM  yros, JMHEWHBIH yroja JABYTPaHHOIO  yrja.
[leprieHAMKYISAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT MpsMOM 10  IUIOCKOCTHM, MpoeKuuss  GUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYIAPHOCTh IJIOCKOCTEH: NPU3HAK NEPHEHIUKYIIPHOCTH JBYX
miockocred. TeopeMa o Tpex neprneHuKyIsIpax

7.4

Ilonsatue MHOTI'OI'paHHHUKa, OCHOBHBIC JJICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OTPAHHUKH, PA3BEPTKA MHOT'OTPAaHHUKA. HpI/BMaI n-yrojibHas
Ipru3Ma, rpaHd U OCHOBAHHUSA IIPU3SMBI, IIpAMasAd 1 HAKJIOHHAs MIPHU3MBI, OokoBas u
IIoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnen, HpHMOYl"OJ'ILHHﬁ
apajuiejenuiea u €ro CBOMCTBA. HI/IpaMI/II[aI Nn-yrojibHasA nupamujia, rpaHu u
OCHOBAaHHC NMHUPaMU/IbI, OOKOBas M IOJIHAS MOBCPXHOCTb MUPaMH/IbI, ITPpaBUJIbHAA
H YCCUCHHAad IMMUpaMuja. DIEMEHTBI INpu3Mbl MW MHUPaAMHUIBI. HpaBI/IHBHBIC
MHOTOIpaHHUKU: MTOHATUC TTPABUJIIbHOTO MHOTOI'PAHHHKA, ITPpaBHUJIbHAA MIPpHU3Ma U

54




NpaBUJbHAs TUPAaMHA, MPaBHIbHAS TpPEyrojbHas MUPaMUAAa U IMPaBUIbHBIN
TeTpa’ap, KyO. IIpencraBieHue O MNpaBHIBHBIX MHOTOTPAaHHHKAX: OKTadp,
noJjiekasp ¥ ukocas CeyeHus MpU3Mbl U IHPaAMU/Ib
CuMMeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, MPSAMOH,
7.5 IUIOCKOCTU. OJJIEMEHThl CUMMETpUHM B NHUpaMuax, NapauieJenunenax,
MPAaBUIILHBIX MHOTOTpaHHUKAX
Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pedpa, AuaroHanu, yriel. [lnomans
OOKOBOM IOBEPXHOCTUM U IIOJHOW IOBEPXHOCTH MPSMON MPU3MBI, IUIOIIAIb
76 OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH HpsMOM mpu3Mbl. Ilnomans
' OOKOBOM TOBEPXHOCTM M TOBEPXHOCTH NPABWIBHOM NHMpamMuibl, TeOpema O
IJI0MmaaM ycedeHHoW mnupamuasl. [lonstue 06 oO6beme. OObeM mNHUpaMUIBI,
TIPU3MBI
77 [Tonobnbie Tenma B mpocTpancTBe. COOTHOLIGHUS MEXKIY —TUIOMIAISIMU
' MMOBEPXHOCTEH, 00beMaMu TOI00HBIX TEll
11 kaacc
Kon [IpoBepsieMblil 2IIEMEHT COAECPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, COIECPIKAIINX JOTAPHPMBbI
29 [IpeoOpa3oBaHue BbIpaKEHUM, COAEpXKAIIUX CTENEHU C PalUOHAIbHBIM
' roKasaresemM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucteMbl JTMHEHHBIX ypaBHeHUU. PerieHue MpUKIaaHBIX 33a4ad C HOMOILBIO
' CUCTEMBI JINHEWHBIX YPABHEHUN
2.7 CucteMbl 1 COBOKYITHOCTH PALlMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
28 [IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUIO MaTEeMAaTHYECKUX
' 3aJa4 M 3a/1a4 U3 pasIM4yHbIX 00IacTei HayKu U pealbHON )KU3HU
3 OyHKIMH U TpaduKH
3.1 Oyukius. [lepuonnueckue QyHKIMHU. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIHH.




MakcuMymbl 1 MUHUMYMBI GyHKIuU. HaunOospiiee W HauMeHblee 3HAUYCHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TpaQUKH
3.3 [Toxa3zaTtenpHas u norapudmMudeckas GyHKINUN, X CBOWCTBA U TPaPUKH
34 Wcnonb3oBanue rpadukoB (QYHKUMNA A pPELIEHMs] YpaBHEHUH U JIMHEWHBIX
' cHCTEM
Ucnonw3oBanne rpadukoB GYHKIUNA JUIsI  UCCIENOBAHHMS TPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MpPU PEIIEHUH 3ajad U3 JPYrux y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU
4 Hagana maTemaTnueckoro anaimsa
4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pEIIEHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuil 1 GU3NIECKHUI CMBICI TPOU3BOIHOM
43 [IpousBoHbIe 31€MEHTApHBIX QYHKUIUNA. POpMYIIbl HAXO0XKACHUS MPOU3BOTHOM
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIMIA
[IpumeHeHre TPOU3BOAHON K HCCIENOBAaHUIO (PYHKUMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HamOobIIero W HaUMEHbBIIEro 3HAYeHUs (PYHKIUU
Ha OTpe3Ke
[IpuMeHeHre TNPOM3BOAHOM JUIsI HAXOXKAEHWS HAWIYYLIero pelleHus B
4.5 NPUKIAAHBIX 3a7ayax, M8 OINpPEeAETCHUs CKOPOCTH Ipolecca, 3aJaHHOrO
dhopmyroit wim rpadukomM
4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX
47 WuTterpan, ero reomerpudeckuil 1 pu3ndeckuil cMbici. Boruncinenue nHTerpana
' o ¢popmyne Hrrorona - JleiiOuuia
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
YucnoBble XapaKTePUCTUKU CIy4aiHbIX BEIMYUH: MaTEeMaTUYECKOEe OXKUIAHUE,
JMCIiepcuss W CTaHJIApTHOEe  OTKIOHeHuWe.  [Ipumepsl  mpuMeHeHUs
51 MaTeMaTH4YeCKOT0 OXKMJaHMs, B TOM UYHUCIIE B 3a/la4ax U3 [MOBCEJHEBHOM JKU3HM.
' MaremaTHueckoe 0XXuJaHue OMHApHOM CilyyailHOM Benu4yuHbl. MaTeMaTnyeckoe
OKUJIaHUE CYMMBl CIIydyallHbIX BEJIMYMH. MaTemMaTuyeckoe OXKUAAHUE MU
JMCIIEPCUsl TEOMETPUUECKOr0 U OMHOMUAIBHOTO pacipeaesieHH
59 3aKkoH OOJBIINX YHCET U €ro posib B HayKe, Mpupoje 1 odmectse. BeiOopouHbIit
' METO/I UCCIIEZIOBAHUI
[Ipumepbl  HENpepbIBHBIX — Cly4dalHbIX BenWuuH. IloHATHE O MIIOTHOCTH
5.3 pacnpeneneHus. 3ajgaud, MPUBOAAIINE K HOPMAIBHOMY pacHpPElEIICHHUIO.
[TonsTHE O HOPMAJILHOM pacIpeEICHUN
6 I'eomerpus
6.1 Hunuuapuyeckas MOBEPXHOCTb, 00pa3ylolUe HWIMHIAPUYECKONH MOBEPXHOCTH,
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OCb NMJIMHIPUYECKOH moBepxHOCTU. Llwnmmuap: ocHoBaHust U OOKOBast
MMOBEPXHOCTh, 00pa3ymomas U 0Ch, TUIONIA (b OOKOBOH U IMOJTHON TTOBEPXHOCTH

Konnueckass moBepXHOCTb, 00pa3yloIllIHe KOHUYECKOW IMOBEPXHOCTHU, OCh U
BCpHIMHA KOHUYECKOM IMMOBCPXHOCTH. KOHyCI OCHOBaHHWC W  BCpPIIMHA,
oOpa3yroias U 0OCh, IUIOMAAh OOKOBOW W TOJIHOW IMOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yroIue 1 BBICOTa, OCHOBAaHHS U OOKOBast MOBEPXHOCTD

6.2

Cbhepa wm map: meHTp, paauyc, aMaMeTp, IUIOMATL MOBEPXHOCTH ChEpHl.
6.3 B3aumHoe pacrnionoxeHue cepsl U IIIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe,
iomaab cheps

6.4 N3obpaxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BepTka MUIUMHIpA U KOHyCa

KoMOuHamuu ten BpalieHHs U MHOTOIPaHHUKOB. MHOIOTpaHHMK, ONMUCAHHBIN

6.5
okoJi0 chepsl, cepa, BMCaHHAS] B MHOTOTPAHHUK, HJIA TEJIO BPAIICHUS

[Tonsatue 06 oOveMe. OcHOBHBIE CBOICTBa 00beMOB Tell. Teopema 00 oOneme
6.6 MPSIMOYTOJIPHOTO TapauieNienunena U cieAcTBus u3 Hee. OObeM HWIHMHApA,
kKoHyca. O6beM mapa u miomaas chepbl

[Tono6nbie Tema B mpocTpancTBe. COOTHOWIGHHUS MEXKIY —TUIOMIAIASIMHU

6.7 .
MMOBEPXHOCTEH, 00beMaMH MOI00HBIX TEI
6.8 Ceuenust nunuHApa (MapamienbHO U MEPHEHAUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapannenbHOEe OCHOBAHHUIO M MPOXOJIAIIEE Yepe3 BEPUINHY), CEUCHUS 1apa
Bextop Ha miockoctu U B mpocTpaHcTBe. ClOKEHUE U BBIYUTAHHE BEKTOPOB.
6.9 YMHOKeHHe BeKTopa Ha yncio. PasznokeHne BeKTopa Mo TpeM HEKOMILIaHAPHBIM
' BekTopam. [lpaBuno mapamnenenunena. Pemienune 3agay, CBSI3aHHBIX C
MPUMEHECHHUEM TTPABUJI JICHCTBUIN C BEKTOpaMHU
[IpsimoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauwHaTel BEKTOpa.
6.10 [Ipocreitmme 3agaun B KOOpAMHATax. YToJ MexAy BekTopamu. CKaJsipHOE

IIPpOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0B MCXKAY IPAMBIMHA U IIJIOCKOCTSAMM.
KOOpHHHaTHO'BeKTOpHBIﬁ METO ITPHU PCIICHHUHU I'COMECTPUUICCKHX 3a1aYd

IIpoBepsiembie Ha EI'D no matemaTuke Tpe0OBaHMS K pe3yJbTAaTAM OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI
cpeaHero o0mero oopazoBaHmsi

Kon [IpoBepsiembie TpebGOBaHUS K MIPEIMETHBIM Pe3yIbTaTaM OCBOCHHS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeNbHOM MPOrPaMMBI CPEAHETO 001ero 00pa3oBaHUs
TpeOoBaHUs

1 Bnagenne MeromaMm J0OKa3aTENbCTB, AJITOPUTMAMM  pEIIEHUs 3ajady;
yMeHue (QOpMyIUpOBaTh U ONEPUPOBATH MOHATUSAMU: OIpeaeseHHe,
akcuoma, TEeopeMa, CIEACTBHE, CBOWCTBO, IpPHU3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; MPUMEHATh MX; yMEHUE (HOPMYyIUpOBaThH
o0paTHOE€ M NPOTHUBOMOJIOKHOE YTBEPXKIACHUE, NPUBOAUTH IMPHUMEPHI U
KOHTPIPUMEDPBI, HCIOJb30BaTh METOJ MaTEMATUYECKON WHIYKLHNU;




IMPOBOAWUTH AOKA3aTCIbHBIC PACCYKACHUA IMPU PCIICHHUU 3a/]a4, OLICHUBATH
JOTUYECKYI0  TPAaBWIBHOCTh  PACCY)KIEHUH; yMEHHE OIEPUPOBATH
NMOHATUAMU: MHOKCECTBO, MOAMHOKCCTBO, OIICpallii HaJ MHOXCCTBAMU,
YMCHHC HUCITIOJIb30BAaATh TeOpeTI/IKO-MHO)KeCTBeHHLIﬁ arrapar JJIA
OonrcaHus peajibHBIX IMPOLECCOB U SIBJIEHUHA U Inpu pCUICHUM 3aJad, B TOM
YHUCIC U3 APYTrux y‘IC6HI)IX npeaAMETOB; YMCHHUC OIICPUPOBATH INOHATHAMMU:
rpad, cBs3HBIM rpad, qepeBo, MUK, rpad Ha TUNIOCKOCTH; YMEHHE 3a/1aBaTh
¥ OIUCHIBAThH Tpadbl pa3sNMIHBIMU CIIOCOOAMM; UCTIOIB30BATh Tpadbl MpH
pElICHUH 3a/1a9

YMeHune omnepupoBaTh MOHATHUSMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIIO,
CTENEHb C IIEeJIBIM MOKa3aTeleM, KOPEHb HATypaJIbHOM CTETEHH, CTENEHD C
palMoHaIBHBIM TMOKa3aTeJIeM, CTeTNeHb C JIEHCTBUTEIBHBIM TOKa3aTeseM,
norapuM UHCIA, CHHYC, KOCHHYC M TAHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK 10 MOJYJI0, PAIMOHAIBLHOE YHCJIO, HPPAIMOHAIBHOE YHCIIO,
MHO>XECTBA HATYPaJIbHBIX, IIEJbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YHUCeN; YMEHHUE UCIIOJIh30BaTh MPU3HAKH JACIMMOCTH, HAUMEHBIIUNA OOIINI
NENMUTENIb W HauMeHbIee oOImee KpaTHoe, anmroput™m EBkmmma mpu
pelieHny 3a7a49; 3HaKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMUA CHUCTEMaMH
CUHCJICHHSI; YMEHHE BBITTOJHATH BRIYUCIICHUE 3HAYCHUH U TTPeoOpa3oBaHus
BBIPQKEHUN CO CTENEHSMHU U JioTapudmamu, mpeoOpa3zoBaHusi JPOOHO-
pallMOHAIBHBIX  BBIPAKECHHWM,; YMEHHE  OINEpPUPOBATh  MOHATHUSIMHU:
MOCJIEI0BATEILHOCTh, apu(MeTHUecKass MPOTPECCHs, TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIas TEOMETPUYECKas MPOTPECCHS;
YMEHHUE 3a/laBaTh TOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYI; YMEHHE OTIEPUPOBATH MOHATHUSIMH: KOMILJIEKCHOE
YUCJIO, CONPSDKCHHBIE KOMIUICKCHBIE UYHCIA, MOJYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, QopmMa  3amuchd  KOMIUIEKCHBIX — YHCEIN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass | aireOpanmdveckas); yMeTb
MPOU3BOJIUTH apU(DMETHUYECCKUE JIEHCTBHS C KOMIUICKCHBIMH YHCIIAMM;
MPUBOAUTH MPUMEPHI UCIIOIB30BaHMS KOMITJIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSIMU: MaTpuma 2 X 2 W 3 X 3, ONpenenauTeslb MaTpUIIbl,
T€OMETPHUYECKHUI CMBICIT OTIPEICTUTEIS

VYmenune OIICpHUPOBATH IOHATUAMU: PANHOHAIIBHBIC, HPPALMOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/IquKI/Ie, TPUT'OHOMETPUYCCKUC
YpaBHCHHA U  HCPABCHCTBA, HX CHUCTEMbI;, YMCHUC OIICPUPOBATH
INOHATHUAMHK. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa303aHHe, YPaBHCHHUC,
HCPpaBCHCTBO, CHCTCMa ypaBHCHI/Iﬁ H HCPABCHCTB, PABHOCHUIIBHOCTbH
ypaBHeHI/Ifl, HCpAaBCHCTB MU CHUCTCM; YMCHHC PpCHIATb YPAaBHCHUA,
HCpPpaBCHCTBA M CHCTCMbI C IIOMOIIBIO PAa3JIMYHBIX IIPUCMOB; PCIIATb
YpaBHCHHA, HCEPAaBCHCTBA W CHUCTEMbl C IapaMCTpOM; MIPHUMCHIATH
YpaBHCHHA, HCEPABCHCTBA, UX CUCTECMbI UIA PCIICHUA MATCMATHUYCCKUX
3alav U 3a1a4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peaHLHOﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKUUS, YETHOCTb (DYHKIMH,
HEepUOMYHOCTh (DYHKIIMH, OrPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GbyHKIMHU, 3KCTpeMyM (YHKIMM, HauOoJblliee M HauMEHbIlee 3HAUYEHUS
(GyHKIMU Ha MPOMEXYTKe, HemnpepbiBHas (YHKIHS, aCHMITOTHI Tpaduka
¢GyHKIMU, TiepBas ¥ BTOpas MPOU3BOJAHAS (YHKLMHU, T€OMETPUYECKUNA U
¢u3nyeckuif CMBICT TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeTIeHHBIN
UHTETpaj; YMEHHME HaxXOJWUTh AaCHUMITOTHI rpaduka (QyHKIMH;, yMEHHE
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BBIYMCIIATh  [POU3BOJHBIE  CYMMBbI, IPOM3BEACHUS, YAaCTHOIO U
KOMMNO3MIMU (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(GyHKUIMU; YMEHHME HaXOJUTh HPOM3BOJHBIC 3JIEMEHTApHBIX (YHKIHM;
YMEHHUE HCIOJB30BaTh MPOM3BOJIHYIO JUJIsl HCCIEAOBAaHUS (DYHKIIHIA,
HAXOIUTh HAWOOJbIIME W HAUMEHbIIME 3HAYeHHWs (QYHKIHUI; CTPOHTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHHEM amlapara MaTeMaTH4eCKOTO
aHaJlM3a; NPUMEHATh [POU3BOJHYIO JJI HAaXO0KJIEHUS HAWIydlIero
pelleHHs B MPHUKIATHBIX, B TOM YHCJIE COLMAIbHO-?PKOHOMUYECKHX U
¢u3nvecKux 3a7a4ax; HaXOAUTh IUIOMAAN U 00BEMBI (GUTYP C TIOMOIIBIO
MHTETpasia; NPUBOJIUTH NPUMEPbl MATEMaTUYECKOTO MOJIEIMPOBAHUS C
MOMO1IBI0 UG depeHInaTbHbIX YpaBHEHUN

YMenue onepupoBarh HOHATUAMU: TpaduK GYHKIMU, OOpaTHaAs PYHKLHUSA,
KOMIo3ulus (QYHKUWUW, JIMHEWHas QYHKUMS, KBaJpaThUyHas (QYHKIMS,
panuoHanbHas (yHKIUSA, cTeneHHass (YHKIMS, TPUTOHOMETPUUYECKUE
¢yHKIMKM, OOpaTHblE TPUTOHOMETpPUYECKHE (DYHKLMHU, TMOKa3aTelbHas U
agorapudmuueckas (QyHKIUU; YMEHHE CTPOUTh TIpapUKd H3Y4YEHHBIX
(GyHKIMM,  BBINOJNHATH  NpeoOpa3oBaHus  IpaduKoB  (QyHKIUH,
WCIOJIb30BaTh I'padUKH JUIsl U3YYEHMs MPOLIECCOB U 3aBUCUMOCTEH, MpU
pelieHun 3a1a4 W3 APYrux ydeOHBIX MPEJAMETOB W 3a/ad W3 pPeabHON
KU3HU; BBIpAXaTh (GopMyJIaMH 3aBUCHMOCTH MEXIY BEIUYMHAMU;
WCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUMN Ui pelleHus ypaBHEHHH,
HEpPaBEHCTB M 3aJad C IapamMeTpaMu; H300paxkaTh Ha KOOPAMHATHOM
IJIOCKOCTH MHOXKECTBA PELICHUN yPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HBIX TUMOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JacTU YNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpaBHEHHUs, HEPaBEHCTBA U HUX
CUCTeMbl MO YCIIOBHUIO 3aJayd, HCCIEAOBATh IOJIyYEHHOE peIIeHHE U
OIICHUBATh MPaBJONOJ00HOCTh pE3YJIbTaTOB; YMEHHE MOJEINPOBAThH
peayibHbIE CUTYallMd Ha S3bIKE MaTEMAaTHUKH; COCTaBJSATh BBIPAXKEHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBUIO 3aa4H, UCCIIEI0BATh
NOCTPOCHHBIE ~ MOJENU C  HCIOJIb30BAHMEM  ammapara  anreOpsl,
UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHAMH: CpeaHee apudMeTudyeckoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIlIee 3HAYCHHUs], pa3Max, TUCIEepCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO0 HabOpa; yMEHHE HW3BJIEKAaTb, MHTEPIPETUPOBATDH
uH(OpPMAaIIMIO, MIPEICTABICHHYIO B Ta0NMIIAX, HA IUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pEalbHBIX MPOIIECCOB U SIBICHUIA; MPECTABIIATD
uHGOpMAIIMI0O C TIOMOIIbIO TalONHWII W JUarpamMm; HCCIEA0BaTh
CTaTHUCTUYECKUE JIlaHHBIE, B TOM 4YHUCJIE€ C MPUMEHEHHEM TIpaduuecKkux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaUYeCcKH UCCIEeI0BATh COBMECTHBIE
HAOIIOJICHHSI C IOMOIIBIO TUarpaMM pacCeMBaHUs U IMHEHHOW perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIyYalHBI ONBIT U CIy4allHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOATHOCTh C HCIIOJIb30BaHUEM TpaUYecKuX METOJOB; NPUMEHSThH
(GopMyNBl CIOXKEHHUS W YMHOXXEHHUS BEpOSITHOCTEH, (hOopMyily MOJHON
BEpOATHOCTH, Gopmyny bepHymiu, komOuHaTopHble (PakThl U (HOPMYIBI;
OLICHUBATh BEPOSTHOCTU peaJbHBIX COOBITUH; YyMEHHE OIepHpOBAaTh




NOHATUAMM: CllydaliHas BEJIIMYMHA, PACIPEICIICHUE BEPOATHOCTEM,
MaTeMaTU4eCKOE OXHUAAHME, ITUCIEPCUsl M CTaHJAPTHOE OTKIOHEHUE
CIIyYailHOH  BEJMYMHBL, (QYHKIUH  paclpelnesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOIO U HOPMAJIBHOTO PaCIpENEICHUN; YMEHUE
MCIIOJIb30BAaTh CBOMCTBA MU3YYEHHBIX PACIPEACICHUN I PELICHUS 3a1ad4;
3HAKOMCTBO C MOHSATHSMU: 3aKOH OOJIBLIMX YHCEJ, METOJAbI BEIOOPOUHBIX
VCCJIEIOBAHUM; YMEHHE MNPHUBOAWTH IPHUMEPHl NPOSBICHHUS 3aKOHA
OOJBIIMX YHUCENl B MPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSX; YMEHUE
OIIEPUPOBATh NOHATHAMU: COYETAaHUE, IEPECTAaHOBKA, YHMCIIO COYETAHUH,
YHCIO  TNEPecTaHoBOK; OwHOM  HprOTOHa; yMeHHWE  NPUMEHSTH
KOMOMHATOpHbIE (DaKThl U PACCYKJIEHUS JUIsl pelleHus 3a/1ad; OLIEHUBATh
BEPOSITHOCTH PEATIbHBIX COOBITHI; COCTaBISATh BEPOSITHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ylbTaT

YMeHune OIICpUpOBAThH IIOHATUAMU: TOYKa, npsamas, IIJIOCKOCTBD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYWHA YIJIA, TUIOCKUI YroJj, ABYrpaHHBIN
YTOJI, TPEXTPAHHBIN YroJjl, CKPEIINBAIONIMECA NPSIMBbIE, MAPAUIEIbHOCTh U
NCPpHNCHAUKYIIAPHOCTE MPAMBIX H HHOCKOCTefI, yroia MeEXay IpAMBIMHU,
YroJl MEKAYy MpSIMOM U IUIOCKOCTBIO, YIrOJI MEXAY IIJIOCKOCTSIMH,
paccTosiHuEe OT TOYKM 1O IUIOCKOCTH, PACCTOSIHME MEXIY HpPSIMBIMH,
pacCTOsTHUE MEXJy IUIOCKOCTSIMHU; YMEHHE MCIOJb30BaTh MPU PELICHUU
3a1a4 HU3Yy4YCHHBIC q)aKTI)I U TCOPEMBI ITNNIAHUMETPHUHN, YMCHUE OLICHHWBATH
pa3Mepsl OOBEKTOB OKPYKAIOLIEro MHpA; CTPOUTh MaTeMaTUYECKUE
MOJEIN C IOMOIIBI0 T€OMETPUYECKMX IOHATUM M BEIMYMH, pEIIATh
CBSI3aHHbBIC C HUIMHU IIPAKTUYECKUE 3aJa4n
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YMeHne omnepupoBaTh MOHATUSAMH: IUIOMAAL (GHUTYpbI, 00beM (UTYpHI,
MHOTOTPaHHUK, MPAaBHJIBHBI MHOTOIPaHHHK, CEUYEHHE MHOTOIpaHHHKA,
KyO, Tapaienenure]n, Npu3Ma, NHpamuaa, (urypa u IMOBEPXHOCTb
BpallleHHs, NWIMHIP, KOHYC, miap, cdepa, Iiomanas cephl, IUIONaab
MOBEPXHOCTH THPAMUJbI, TPHU3MBI, KOHYycCa, MHJIMHIpa, o0beM Kyoa,
NPSIMOYTOJIBHOTO  MMapaJuIeyICIUIeia, MHPAMHIbI, TPU3MBI, IHIUHIPA,
KOHyCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHyCa W IMIIMHIPA,
napajyieibHbIe OCH WM OCHOBAaHWIO, CEYCHUE Iapa, IUIOCKOCTb,
Kacaromascs cdepsl, IMIMHAPA, KOHYCa, YMEHHE CTPOHMTh CCUCHHE
MHOTOTpaHHHMKA, M300pa)kaTh MHOTOTPAaHHUKH, (PUTYpbl M TMOBEPXHOCTH
BpAICHHS, UX CCYCHHUS, B TOM YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHATh CBOWCTBA T'C€OMETPHUYECKUX (PUTYP, CAMOCTOSTEIHHO
(bopMyHpOBaTh ONPEICICHHS U3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpPH3HAKAX TEOMETPUUYECKUX (UTYyp, OOOCHOBBIBATH WIIN
ONpoBepraTh WX; YMEHHE TPOBOJIUTH Kiaccupukanuio Guryp 1o
pa3JIMYHBIM TPU3HAKAM, BBITIOJHATh HEOOXOIUMBIC JOTIOJHHUTEILHBIC
MOCTPOCHHUS
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YMeHue onepupoBaTh MOHATHSMHU: JIBWKEHHE B  NPOCTPAHCTBE,
napanjenbHbli MepeHoC, CUMMETPHUs Ha IJIOCKOCTH U B NPOCTPAHCTBE,
IOBOPOT, TMpeoOpa3oBaHWe MOJ00Us, TOAOOHbIE (GUIYpBl; YMEHHE
pacrio3HaBaTh paBHblE€ M MOJOOHBIE (UIYpbI, B TOM YHCIE B IMPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh FT€OMETPUIECKHUE OTHOIICHHUS TIPH
pelIeHNH 3ajJlady; HaXOJUTh TE€OMETpUYECKHe BEIWYMHBI (IUIMHA, Yrod,
IUI0IIA/1b, 00BEM) MPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX NMPEIMETOB U
U3 pealibHOW KHM3HHM;, YMEHHE BBIUUCIATH T'€OMETPUUYECKHE BETUYHHBI
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(anmuHa, yrois, miomaab, OObEM, IUIOMIAAb TOBEPXHOCTH), HCIOJIb3YA
HU3Y4YCHHBIC (bOpMyJIbI U MCTOJbI, B TOM 4YHUCIIC: IJIOIaJb IMOBCPXHOCTHU
MUPaMUbI, MPU3MBI, KOHYCa, HWIMHIpPA, TUomans cdepsl; o0beM Kyoa,
NPSIMOYTOJIBHOTO Hapajuleenuiena, MUPAMUIBL, I[PU3MBbI, LHJIHUHIPA,
KOHYCa, II1apa; yMEHUE HaXOIUTh OTHOIICHHE 00BEMOB MOJO0HBIX QHUTYP
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YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYIOJIbHAs CUCTEMa KOOpPJWHAT,
BEKTOP, KOOPJAMHATHl TOYKH, KOOpPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIIO, DPA3JIOKEHHE BEKTOopa Mo 0Oaswucy,
CKaJSIPHOE TIPOU3BEACHHUE, BEKTOPHOE IMPOMU3BEICHHUE, YIrOJd MEXKIY
BEKTOpaMM; YMEHHUE HCI0JIb30BaTh BEKTOPHBIM M KOOPJAMHATHBIA METOJ
JUI pEIIeHUs TEOMETPUUECKUX 3a/1a4 U 3a/1a4 IPYruX y4eOHbIX IPEMETOB
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YMeHnue BbIOMpaTh MOAXOIAMIMN METO ] JJIsl pellieHUs 3a7auu; IOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYEHUM TPUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHHWM; YMEHHE pacClO3HaBaTh IPOSBICHUE 3aKOHOB
MAaTE€MAaTHK! B UCKYCCTBE, YMEHHE IPUBOJUTH MPUMEPBI MATEMATHYECKUX
OTKPBITHI POCCUICKON MU MUPOBOW MAaTeMAaTHYECKON HAYKH

IlepedeHb 3J1eMEHTOB coepkaHusi, MpoBepsieMbix Ha EI'D
10 MaTeMaTHKe

Kon

[IpoBepsieMblii 37IEMEHT COJEPKAHUS

Yyicia ¥ BEIYUCIIEHUS

1.1

HaTypanLHHe n OCJIbIC YKClia. HpI/ISHaKI/I JCITUMOCTH LECIIBIX YHUCET

1.2

PanmonanbHbie 4ucina. OOBIKHOBEHHBIE W JICCATHYHBIC JPOOH, IPOIICHTHI,
OCCKOHEYHBIC MTEPUONUECKHIE TPOOH

1.3

ApubmMeTnueckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. HevictBus c
apu(MeTHUyeCKUMU KOPHSIMH HaTypallbHOM CTEIIeHU

1.4

CreneHp ¢ OCJIBIM IIOKAa3aTCIICM. CreneHp ¢ palluOHAJIbHBIM IIOKa3aTCJICM.
CBolicTBa CTEIICHU

1.5

CI/IHYC, KOCHMHYC W TaHI'CHC YHCJIIOBOI'O aprymMceHTa. ApKCI/IHyc, APKKOCHUHYC,
APKTAHI'CHC YHUCJIOBOI'O apryMCHTa

1.6

Jlorapudm yucna. Jlecatnynbie U HaTypaIbHbIE JOrapudMbI

1.7

I[eﬁCTBHTCHLHLIC qucia. ApI/I(bMeTI/I‘leCKI/IC onepanunu ¢ JIECTBUTEIILHBIMU
YUCJIaMH. HpI/I6J'II/I)I(eHHLIe BBIYUCIICHUS, IIpaBUJIa OKPYIJICHUSA, IPUKUAKA U
OIICHKA pe3yJibTaTa BBIUMCIICHU M

1.8

[IpeoOpa3zoBanme BoIpasKkeHUI

1.9

KommiekcHble unciia

ypaBHeHI/IH 1 HECpPABCHCTBA




2.1

[enbie u 1poOHO-paAITMOHATBHBIC YPABHEHHUS

2.2 WppatnmonaibHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4 [TokazarenbHble U JTOrapupMUUECKHE YpaBHEHUS

2.5 [enbie u 1poOHO-paITMOHATBHBIC HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBA

2.7 [lokazarenbHble U orapupMuIecKre HEpaBEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYTHOCTH YpaBHEHUI U HEPABEHCTB

2.10 | VYpaBHeHHs, HEPABEHCTBA M CHCTEMBI C TapaMeTpaMH

2.11 |Marpuna cucTeMbl JHHEHHBIX ypaBHEHUH. OTpeienTelb MaTPHUIIBI

3 OyHKIMU U TpaduKH

3.1 OyHKuMs, cnocobsbl 3ananus QyHkuuu. I'padux GyHkuuu. Bzaumuo oOpatHbie
¢dbyakuuu. YetHsie u HeueTHbIC QyHKIMH. [leproandeckue GyHKIIUNA

3.2 OO6nactp ompeneraeHUuss U MHOXKECTBO 3HadeHW GyHkumu. Hymu QyHkum.
[IpoMexxyTkn 3HAKONMOCTOSIHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH  (YHKLHUH.
MakcuMymbl 1 MUHUMYMBI GyHKUuH. HaunOouplllee M HauMeHblee 3HAUYEHUE
(hyHKIIMM Ha IPOMEKYTKE

3.3 CreneHHas (yHKUMSA C HaTypaJlbHbIM M LeNIbIM INoKa3aTteneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-Oi CTEIIEHU

3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH

3.5 [Toka3zarenpHas u norapudmMuyeckas GyHKIIMH, ©X CBOMCTBA U rpaduKH

3.6 Touku paspeiBa. AcumnroTsl rpadukoB ¢yHkiuii. CpolicTBa (QyHKIUH,
HENpPEepbIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, COCOOBI 334aHUS TIOCIIE0BATEIbHOCTEN

3.8 Apudpmernueckass U reomerpuueckas nporpeccur. Dopmyna  CIOXKHBIX
MIPOLICHTOB

4 Hauana MmaTemMaTuueckoro aHaiamsa

4.1 [IpousBoanas ¢pyHkuu. [Ipon3BoaHbIe AeMEHTapHBIX (QYHKIUN

4.2 [IpuMeHeHre NPOU3BOAHON K HCCIEIOBaHUIO (DYHKIMA Ha MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxjeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HaueHUs (QyHKIHUU
Ha OTpe3Ke

4.3 [lepBooOpa3nas. Murterpan

62




MHuoecTBa 1 JJoruKa

5.1 MHoxecTBO, oriepanuu HajJ MHOKecTBaMu. J{uarpamMmmsl Ditiiepa - Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHoCcTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpALEHUS
7.5 Koopaunats! 1 BEKTOpPEI
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