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INOACHUTEJIBHAS 3AIIUCKA

HopMaTHBHO-IPABOBbIE JIOKYMEHTHI:

Pabouas nmporpamma o mMareMarvke Ha YpOBHE OCHOBHOTO 0OIIero 0Opa30BaHMs

MOJITOTOBJICHA HA OCHOBE

- ®enepanpHoro 3akoHa «O06 obdpazoBanuu B Poccuiickoit deneparnuu» ot 29.12.2012 N
273-03
— @enepalibHBIA  TOCYIAPCTBEHHBINM  00pa30BaTENbHBIA  CTaHAAPT OCHOBHOTO

oO1ero 006pa3oBaHusl, YTBEPKAEHHBIM NpUKa3oM MUHUCTEPCTBA MPOCBEIICHUS
P® or 31.05.2021 Ne 287 (c W3MEHEHUSMH, BHECEHHBIMU IPUKA3ZOM
MunuctepcTsa npocsenienus Poccuiickonn @enepanuu ot 18.07.2022 Ne 568);

- IIpuka3 Munncrepctsa npocsemenus Poccurickoit ®enepanuu ot 12.08.2022 Ne
732 «O BHeceHMHM W3MEHEHUH B  (eJepalibHbIi  TOCYIapCTBEHHBIN
oOpa3oBaTeNbHBIA CTAaHAAPT CPEAHEro OOIIEro OOpa30BaHMS», YTBEP>KICHHBIM
npukazoM MuHucrtepcTBa o0pa3zoBaHus U Hayku Poccuiickoin @enepanun ot 17
Mast 2012 1. Ne 413;

- B cooterctBumn ¢ ®I'OC OO0 Ha ocHoBe DeepanbHOil paboyeli MporpaMmbl CPEIHETO
oOmero oOpa3zoBanus, paspadoranHoi DPI'BHY «MHCTUTYT cTparerud pa3BUTHS
oOpazoBaHus» U onyonukoBaHHoM Ha caiite ECOO;

- @enepasibHOTO TEpEYHS Y4YEOHUKOB, YTBEPKAEHHOTO TMpHUKa3oM MwuHUCTEpPCTBA
npocsenieHuss oT 21 centsops 2023 roma Ne 858 «O6 yrBepkiaenun ¢heaeparbHOTO
nepeyHss y4eOHMKOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO TPU peaTu3alii HMEIOITNX
rOCyJapCTBEHHYIO aKKpPEIUTALMI0 O0pa30BATEIbHBIX MPOrpaMM HauyajlbHOTO OONIEro,
OCHOBHOTO  o0Omiero,  cpemHero  oOmero  oOpa3oBaHUs,  OpraHU3AIMSIMH,
OCYUIECTBISIOMIMMHA 00pa30BaTeNIbHYIO0 JESITENIbHOCTh M YCTAHOBIICHUS NPEIEIBLHOTO
CpOKa HCIIOIH30BaHUS UCKITIOYCHHBIX YUSOHUKOBY,

- denepanbHOTO TIEPEUEHS AIICKTPOHHBIX 00pa30BaTEIIbHBIX PECYpPCOB, NOMYIIEHHBIX K
UCIIOJIb30BAHUIO TPU  pealu3aldd HMEIOIIMX TOCYJApCTBEHHYIO aKKPEAUTALNIO
o0pa3oBaTeNIbHBIX TMPOTPAMM HAYaJbHOTO OOIINET0o, OCHOBHOTO OOIIEro, CpeaHEro
oOmiero o0pa3oBaHMs, YTBEpP)KJICHHas TNpPUKa3oM MUHUCTEPCTBA MPOCBEIICHUS

Poccutickoit ®enepanuu ot 2 aBrycra 2022 1. Ne 653;



- IlocranoBienuss 1JaBHOTO TroCyHapCTBEHHOIO CaHMTApHOro Bpada Poccuiickon
®enepanuun ot 28.09.2020 . No 28 «OO6 ytBepkaeHuu caHuTapubix mpaBui CII
2.4.3648-20 «CaHuTapHO-3MUAEMHUOIOTUYECKHE TpeOOBaHUA K  OpraHU3aIUsIM
BOCIIUTAHUS U O0YUYEHUS, OT/IbIXA U O3I0POBIEHUS AeTel n Mosoaexu» u ot 28.01.2021
Ne 2 «O6 yrtBepxkneHun caHutapHbix mpaBuidl u HopMm CanlluH 1.2.3685-21
«'urneHnyeckue HOPMATUBBI M TPeOOBaHUS K OOCCIEUYCHHIO O€30TacHOCTH M (WJIH)
0€3BpEHOCTH JIJIs UeToBeKa (DaKTOPOB Cpeabl OOUTAHUSY.

- YyebHoro mraHa cpeaHero o6mero o6pazoBanus DPKKOY «MKK Ilancuona
BocniutanHul MO P®» ¢ yuérom DOII.

JIMYHOCTHBIE 1 METANPEAMETHBIE PE3YIbTaThl IPECTABIECHBI C Y4ETOM 0COOEHHOCTEN
IpEro/iaBaHusl MaTeMaTUKd B OCHOBHOM 00I111€00pa3oBaTelbHOM MIKOJE € y4€TOM
METOANYECKUX TPAJULNNA MOCTPOCHHUS WIKOJIBHOTO Kypca MAaT€MaTHUKH, PEAJIN30BAaHHBIX B
OosbIel yacTu Bxoasmux B @enepanbHblil nepedens Y MK o maremaruke.

Conepsxanue paboyeit mporpaMMbl peaau3yeT yueOH0-MeToAuYeCKUil KOMILIEKC:

«Maremarukay. 10-11 kaacc.
Kypc «Auaredopa nu maremarudeckuii anaans» 10-11 kiaacc.
1.Amumon II.A., Konsrun FO.M. Tkauéa M.B. u npyrue; «Marematuka. Anredpa u
Hayajla MaTreMaTU4YeCcKOTo aHalu3a, TreoMeTpus. AnreOpa W Hadajla MaTeMaTUu4ecKOro
ananuza. 10-11 kmacc: 0a30BbIN ypoBeHb U poduiibHBIN ypoBeHb». N3a. [IpocBenienue.
Kypc «I'eomerpus». 10-11 kiaace.

JI.C. Atanacsh, B. @. Byry3os, C. b. Kagomies u ap. «Maremaruka. Anredpa u Hayaa

MaTEMaTHYECKOro aHain3a, reometpusi. ['eomerpus. 10-11 xmaccei». U3 .

[IpocBeunienue.

JJIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl

e DJEKTPOHHBIN oOpazoBaTeabHbIN pecype «S cnam EI'D. Cpeanee obiee
oOpa3oBaHue. Y4eOHbI MOAYIb MO PEHICHUIO TPYAHBIX 33JJaHUN MO Y4EOHOMY
npeaMety «Maremartuka (yriyOseHHbI ypoBeHb)», 10-11 kiaccesl, AO,
N3znarensctBO «IIpocBemeHuney.

e DJIEKTPOHHBIN 00pa3oBaTenbHbli pecypc «lomamnue 3aganus. Cpennee ooiee



obOpazoBanue. ['eomerpusi», 10-11 xkmacc, AO UznatennsctBo «IIpocBemenue.

e DJIEKTPOHHBIN 00pa3oBaTeNbHbIN pecypc «lomaminue 3aganus. Cpennee ooiee
oOpazoBanue. Anredpa», 10-11 knacc, AO UzparensctBo «lIpocBemienne.

e Tpenaxép «O0nako 3Hanui». Marematuka. 10 kmace, OOO «Puzukon JIABb».

e Tpenaxép «Obmako 3HaHui». Maremaruka. 11 xknacc, OOO «PU3UKOH.

[IporpamMma o MaTemMaTke Ha ypOBHE CpeIHEro o0Iiero oopasoBanus pa3paboraHa
Ha ocHOBe PI'OC COO ¢ y4€TOM COBpPEMEHHBIX MUPOBBIX TPEOOBAaHUM, TPEABIBIIEMBIX
K MareMaTuyeckoMy oOpa30oBaHUIO, U TPAJULIMA poccuiickoro oopa3oBanus. Peanuzarus
porpaMMbl IO MaTreMaThKe OOECIEYMBACT OBJIAJICHUE KIIIOYEBBIMH KOMIIETCHIIUSIMH,
COCTaBJISIIOIMMUA  OCHOBY JUIsl CaMOpa3BUTHSA U HEMPEphIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOLIEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS JIMYHOCTH
00y4Jaronuxcs.

B mporpamme mo maremaTuke y4TEHbl UAEU U MONoKeHusa KoHuenuuu pa3BUTHS
MaTeMaTudeckoro oopazoBanusi B Poccuiickoit @enepaiuu. B cOOTBETCTBUU C Ha3BaHUEM
KOHIIENIMK, MaTeMarudeckoe o0pa3oBaHUE [OJKHO, B YAaCTHOCTH, MPEAOCTABISATH
KaXXJ0OMY 00y4YaroIeMycs BO3MOXXHOCTh JOCTH)KCHHSI YPOBHSI MaTeMaTHUECKUX 3HAHUM,
HEO0OXOIMMOTO JIJIsl JaJIbHEHIIel YCIeNHON XKU3HU B oO1mecTBe. IMEHHO Ha perieHue
ATOM 3a/1a4M HalleJIeHa ITporpaMmma o MareMaThke 0a30BOro ypOBHS.

B »snoxy mudpoBoit Tpanchopmaiuu Bcex cdep UeIOBEUECKOW AEATETbHOCTH
HEBO3MO)XHO  CTaThb OOpa30BaHHBIM COBPEMEHHBIM  4EJIOBEKOM 0e3  0a3oBoit
MaTEMaTUYECKOW MOATOTOBKU. YK€ B IIKOJIE€ MAaT€MATHUKa CIYKUT OMOPHBIM MPEAMETOM
JUIT  U3YyYEeHUS CMEXKHBIX JUCIUIUIMH, a B JKM3HU TIOCJIE IIKOJIBl pPEabHOU
HEOOXOIMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00Opa30BaHHUE, UYTO TPeOyeT MOJIHOLUEHHOU
0a30Boii 00I11e00pa30BaATEIHFHON IMOATOTOBKA, B TOM YHCJIE M MAaTeMaTHYEeCKOW. DTO
00yCIIOBJIEHO TE€M, YTO B HallM JHU PACTET YMCIO CHEIHUAIbHOCTEH, CBSI3aHHBIX C
HETOCPECTBEHHBIM TPUMEHEHHEM MaTEMaTUKU: U B c(hepe SKOHOMUKH, U B OU3HECE, U B
TEXHOJIOTUYECKHX 00JacTsIX, U Jlake B T'yMaHUTApHbIX cepax. Takum oOpa3oM, Kpyr
oOydaromuxcsi, [JIsi KOTOPhIX MaréMaThKa CTAHOBUTCS 3HAYUMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.

[IpakTrueckas TOJNE3HOCTh MAaTeMaTUKH OOYCJOBIIEHA TE€M, 4TO €€ MpeaMeToM
SBJISIFOTCS (PYyHJIaMEHTaJIbHbIC CTPYKTYpPhl HaIEro MHUpa: MPOCTPAHCTBEHHbIC (POPMBI U
KOJINYECTBEHHBIC OTHOILICHHUS OT MPOCTEHINX, YCBAaMBAa€MbIX B HEIMOCPEICTBEHHOM
OTBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOMUMBIX JUIsl Pa3BUTHS HAyYHBIX W
TEXHOJOTUYECKUX HaeH. be3 KOHKpPETHBIX MaTreMAaTHYEeCKUX 3HAHUM 3aTpyJHEHO
MOHMMAHWE TIPUHIIMIIOB YCTPOWCTBA U HCIOJL30BAaHUS COBPEMEHHON TEXHUKH,
BOCTIpUSITUE M HMHTEpHOpETaIus pa3HOOOpa3HOW  COIMAIbHOM, DKOHOMUYECKOM,
NoMUTHUECKOM  uHpOpMmanmu, Maiod(h(deKTuBHA  TMOBCEAHEBHAs  MpPaKTUYECKas



JeAaTeNIbHOCTh. KaxaoMy 4enoBeKy B CBOEH KM3HHU MPUXOAUTCS BBIMOIHATH JOCTATOYHO
CJIOHBIC PACUYETHI M COCTABIIATH HECIIOKHBIE AJITOPUTMBI, HAXOAUTH HY)KHBIE (DOPMYJITBI U
OPUMEHATh WX, BIAJCTh MNPAKTUUYECKUMU MPUEMAMU TE€OMETPUYECKUX H3MEpPEHU U
MOCTPOCHUM, YUTaTh MHGOPMALIUIO, MPEACTABICHHYIO B BUIY TaONHI], JAarpamMm H
rpauKOB, KUTh B YCIOBUAX HEOMPEACIEHHOCTH U TTIOHUMATh BEPOSTHOCTHBIA XapaKTep
CITy4YalHBIX COOBITHUM.

OnHOBPEMEHHO € pacuIMpeHueM cdep MPUMEHEHUST MaTeMaTHUKA B COBPEMEHHOM
oOmiectBe Bc€ Oosiee BaKHBIM CTAHOBUTCS MaTEeMAaTWYECKUW CTUJIb MBIILICHHUS,
MPOSIBJISIIONINICS B OMNpEACIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpolecce u3ydeHHs
MaTeMaTHKHU B apceHas IPUEMOB U METO/IOB MBIIIIJICHUS Y€JI0BEKa €CTECTBEHHBIM 00pa3oM
BKJIIOUAIOTCSI UHIYKUUSA U JACIyKIUs, 0000IIeHre U KOHKpEeTH3alus, aHalu3 U CHUHTE3,
Knaccuukanuss M cucTeMaruzauusi, aOcTparupoBaHue W aHaiorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUEHHI, PAaBHJIA UX KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHUM, CHOCOOCTBYIOT BBIpAOOTKE yMEHHS (POPMYIUPOBATH,
000CHOBBIBATh U JIOKA3bIBATh CY)KJICHUSI, TEM CAMBIM Pa3BUBAIOT JIOTUYECKOE MBIIILJICHHUE.
MareMarvke MNPUHAIIEKUT BeAyllas poyiib B (OPMUPOBAHUM AJNTOPUTMHUYECKOM
KOMIIOHEHTHI MBIIIJICHUS U BOCITUTAHUN YMEHUM JEHCTBOBATh MO 3a/IaHHBIM aJITOPUTMaM,
COBEpUICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B mpouecce penieHus 3aaad —
OCHOBHOM y4eOHOH JIeATeTbHOCTH Ha yPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpYECKAs U
MPUKIIaIHAS] CTOPOHBI MBIIIIJICHUS.

OOyueHue marematvke OaET BO3MOXKHOCTb Pa3BUBaTh y OOy4aroUUMXcs TOYHYIO,
palMoHaNbHYI0 U WH(DOPMATHBHYIO pedb, YMEHHE OTOMparh HauOosiee MOIXOMSIINE
SI3BIKOBBIE, CHUMBOJIMYECKHE, TpadUyecKHe CpEeACTBA JJIS BBIPAXKCHHUS CYXKICHUN U
HaIVISIAHOTO UX MPEICTaBICHUS.

HeoOGxonmuMpIM KOMIIOHEHTOM OOIIEed KylIbTyphbl B COBPEMEHHOM TOJIKOBAHUU
SBIIIETCS 00111€€ 3HAKOMCTBO C METOJIJaMU TMO3HAHUS IEUCTBUTEIILHOCTH, TIPEICTABIICHUE
O TMpeAMEeTe M METOAE€ MaTE€MAaTUKH, €ro OTIWYUS OT METOJIOB €CTECTBEHHBIX U
T'yMaHUTAPHBIX HAyK, 00 0COOCHHOCTSX MPUMEHEHUSI MAaTEMATUKH JIJIsl PEIIICHUSI HayYHbBIX
Y MPUKIIAJIHBIX 337a4. Takum 00pa3zoM, MaTeMaTuyeckoe 00pa3oBaHUE BHOCUT CBOM BKJIA]]
B (hopMupoBaHUe 00MIEH KyJIbTYPhI YEJIOBEKA.

N3yuenne mareMaTHKH CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHIO YEJIOBEKa,
MOHMMAHHUIO KpacoThl W UBSIIECTBA MaTEeMaTHYECKUX PACCYXKIACHUNU, BOCHPUSITHIO
reoMEeTpUYECKUX (GOpM, YCBOCHHIO UAEH CUMMETPHH.

[IpuopurernbiMu 1iensiMu oOydeHust marematuke B 10—11 xmaccax Ha 0a3oBOM
YPOBHE SIBJIIFOTCS:

dbopMupoBaHUE TEHTPATHHBIX MATEMAaTHUYCCKUX TOHATHH (YMCII0, BEJIIMYWHA,
reoMeTpuueckas Qurypa, nepeMeHHas, BEpPOSTHOCTb, (YHKIIMS), OOCCIEUYHUBAIOIINX
IPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaT€MaTHYeCKOro oOpa3oBaHUs OOyYaroluXcs;
NoJBe/IcHHE 00yJaroluXCcsl Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKHU M OKPYXKAIOIIETO MUPa, MOHUMAaHUE MAaTEeMaTUKH KaK 9acTh OOIIEH KyIbTyphl
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YeJI0BEUECTBA; Pa3BUTHE UHTEIUIEKTYa IbHBIX U TBOPUECKUX CTIIOCOOHOCTEHN 00yJaromumxcs,
NIO3HABATEIbHOM AKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBILUICHHS,
MHTEpeca K U3YYCHHUIO0 MareMaTuku; GopMUpoBaHUEe (PYHKIIMOHAIBHOW MaTeMaThu4ecKon
IPAMOTHOCTH: YMEHUS

pacrio3HaBaTh MaTeMaTHYECKHE aCTEKThl B PEajbHBIX JKU3HEHHBIX CUTYyaAllUSIX U MpH
W3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
dbopMynTupoBaTh WX Ha SI3bIKE MAaTEMaTHKH W CO37aBaTh MAaTeMaTHYECKUE MOJIEIH,
NPUMEHITh OCBOCHHBIM MaTeMaTUYeCKHUM armapar JUISL  PEIICHUs IPaKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, MHTEPIIPETUPOBATH U OLICHUBATH MOTYUYCHHbBIC PE3YJIBTATHI.

OCHOBHBIMM JTUHUSIMU cofiepkaHusi MareMaTuku B 10—11 kiaccax sisirores: «Hucna
U BBIUMCIEHUS», «Anredpa» («AnreOpanyeckue BBIPAKEHUSN», «YpaBHEHUA U
HepaBeHCTBay), «Hauana maremaruueckoro aHanuzay, «l'eomerpus» («l'eomeTpuueckue
burypsl 1 ux cBOWCTBa», «VI3MepeHHe TeOMETPHUYECKHX BEIUYHHY), «BeposTHOCTh M
CTaTUCTUKa». JlaHHBIE JTMHUM Pa3BUBAIOTCS MapaslIeIbHO, Ka)XJ1as B COOTBETCTBUM C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJHA OT APYro, a B TECHOM KOHTAaKTE U
B3auMozeiictBu. Kpome 3Toro, wuXx OOBEOUHAET JIOTMUYECKas COCTaBIISIONIAs,
TPAaJUIIMOHHO TIPUCYIIasd MaTEeMaTUKE U MPOHMU3BIBAIOIIAS BCE MAaTEMaTHYECKUE KYpPChl U
conepxarenpuble auHUU. ChopmynupoBanHoe B ®I'OC COO TpeboBaHUE «BIIAJICHUE
METOIaMHU JIOKa3aTeJIbCTB, aJlfOPUTMAMHU pELICHUs] 3aaad, yMmMeHue ¢(opMyIupoBaTh
ONpPENCNICHNs, aKCUOMbl M TEOPEMbI, MPUMEHSATh UX, IPOBOJIUTH JOKa3aTelIbHbIC
paccy)KJIeHuss B XOJi¢ pEIIeHUs 3aJauy» OTHOCHUTCS KO BCeM Yy4YeOHBIM Kypcam, a
dbopMupoBaHUE JOTHMUCCKUX YMEHHHM pacmpenessercs Mo BCeM roaam oOydeHHs Ha
YPOBHE CpPEIHEro 00IIero 00pa3oBaHusl.

Mecto yueOHOro npeamera «Maremaruka» B y4eOHOM ILUIaHe
B coorBercTtBUM ¢ ®I'OC COO MaTeMaTrka sSBseTCs 00s3aTeIBbHBIM IIPSIMETOM Ha

JTAHHOM ypoBHE oOpazoBaHus. [Iporpammoii 1Mo MaTeMaTHKe MpeayCMaTpUBACTCS
u3ydyeHue yueOHoro npeameta «Maremarrka» B paMKax TPEX YUeOHBIX KypCOB: «Anredopa
YW Hayaja MaTeMaTHYeCKOro aHanuzay, «leomerpus», «BeposSTHOCTb M CTATUCTHKAY.
dopMuUpOBaHHE JIOTUYECKUX YMEHUH OCYIISCTBISETCS Ha TPOTSKEHUM BCEX JIET
o0y4deHHUsI Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus, a SJIEMEHTHI JIOTUKU BKITFOUAIOTCS B
coJiep)KaHKE BCEX HAa3BaHHBIX BHIIIC YICOHBIX KypCOB.

OO11ee YnciIo 4acoB, PEKOMEHIOBaHHbBIX IS U3y4eHHsI MaTeMaTuku — 340 yacoB:
B 10 kimacce — 170 4acoB (5 4acoB B HEACIIO):

anredpa-68 yacos (2 yaca B HeZIEI0),

reoMmeTpus — 68 yacoB (2 yaca B HEZACIIIO)

BEpOSITHOCTh U cTaTucTHKa — 34 yaca (1 yac B Hezemto).
B 11 xmacce — 170 gacoB (5 yacoB B HEACIIO):

anrebpa-102 gaca (3 yaca B HEZIENIO),



reomeTpus — 68 yacos (1 yac B HefeINI0)
BEpOSITHOCTh U cTaTucTUKa — 34 yaca (1 4yac B Helento).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

M3ydeHne MaTeMaTUKU HA YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHuUs HAIPaBICHO Ha
NOCTHKEHHE  OOy4yarOUIMMHCS  JIMYHOCTHBIX, METANpPEAMETHBIX M  IPEIMETHBIX
o0pa30BaTeIbHBIX PE3yIbTaTOB OCBOEHUS YUEOHOIO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

B pe3ynbrare uzydyeHuss MaTeMaTUKUd Ha YPOBHE CpPEAHEro o0Iero oOpa3oBaHusl y
oOyuaromerocsi OyayT c(OpMHUpOBaHbI CIEAYIOIIUE JUYHOCTHBIE pe3yabTaThl: 1)
rpaJaaHCKOr0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3HMIMK OOy4YaroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOro OOILIECTBa, MNPEICTABICHUE O MaTeMAaTUYECKUX
OCHOBaX (PYHKIITMOHHPOBAHUS PA3JIMYHBIX CTPYKTYD, SBJICHUH, IPOLEAYP TPaKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M APYroe), YMEHHUE B3aUMOJCUCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSMU M HA3HAUYCHHEM; 2) MATPUOTHYECKOIO
BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW WACHTUYHOCTH, YBaXEHUS K
IIPOLINIOMY M HACTOSALIEMY POCCUMCKOM MAaT€MAaTHKH, LEHHOCTHOE OTHOILIEHHE K
JOCTUXKEHUSIM POCCUMCKUX MATEMAaTHUKOB M POCCUMCKOM MaTE€MAaTUYE€CKOW IIKOJIBI,
UCITOJIb30BAHME ATUX JOCTHIKEHUM B IPYTUX HAyKax, TEXHOJIOTUAX, cPepax SIKOHOMUKH; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE [yXOBHBIX IIEHHOCTEH pPOCCUHCKOTO Hapoaa, CcGHOPMHPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHUS, OTUYECKOrO TIIOBENECHUS, CBSI3aHHOTO C NPAKTHUYECKUM
IIPUMEHEHUEM JOCTMIKEHUW HAYKW W JEATEIIBHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ[a B IOCTPOCHUE YCTOMUMBOTO OyyIIero; 4) 3¢TeTH4eCKOro BOCIIMTAHHUS:

ACTETUYECKOE OTHOLIEHUE K MHpY, BKJII04as ACTETUKY MaTeMaTH4eCKUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUN, PacCyKICHUN, BOCHPHUHUMYHMBOCTh K
MaTEMaTUYECKUM acleKTaM Pa3IMuHbIX BUIOB UCKYCCTBA; 5) GU3NMUEeCKOr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTh YMEHHS IPUMEHSITh MAaTEMAaTUYECKIE 3HAHUS B UHTEPECax
3I0pOBOT0 U 6€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO
(3mOopoBO€ THTaHHWE, COATAHCHPOBAHHBIM PEXUM 3aHATUA W OTAbIXA, pETYIsIpHAS
bu3ndecKas aKTUBHOCTH), (DU3NYECKOE COBEPIICHCTBOBAHUE TIPH 3aHSTHSIX CIHOPTUBHO-
03JIOPOBUTENBHON IEITENBHOCTHIO; 6) TPYA0BOI0 BOCIIUTAHMSA:



TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTU TPYIOTIOOWS, MHTEPEC K Pa3IHYHBIM
chepam mnpodeCcCHOHANBHON NIEATENbHOCTH, CBSI3aHHBIM C MaTeMarukoil u eé
IPWIOKCHUSIMHI, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccun U
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MareMaTn4ecKkoMy OOpa30BaHUIO W CaMOOOPa30BaHUIO HA TPOTSHKCHUU BCEH KHU3HH,
TOTOBHOCTh K aKTHBHOMY yYacTHIO B PCIICHHU MPAKTHYCCKHUX 3a/1ad MaTeMaTH4ecKon
HAaIPaBJICHHOCTH;

7) 3K0JIOrM4€CKOro0 BOCIIUTAHMUSA:

c(hOpMHUPOBAHHOCTD IKOJIOTUUYECKOM KYIBTYPhl, TOHUMAHWE BIUSHHS COIMAIBHO-
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOAHON U COLMATIBLHOM Cpe/ibl, 0CO3ZHAHUE
100aJbHOTO  XapaKTepa »dKOJIOTMYECKUX Tpo0JieM, OpHUEHTAluMs Ha IpUMEHEHUE
MaTeMaTHYeCKUX 3HAHWA I8 pEelIeHUS 3aaad B OO0JacTH OKPYXKAIOIICH Cpebl,
IJTAHUPOBAHNUE TIOCTYIKOB M OIGHKH WX BO3MOXKHBIX ITOCJCACTBHM ISl OKPY)Karomiei
cpenbl; 8) HEeHHOCTH HAYYHOI0 O3HAHMS:

c(hOopMHPOBAaHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSL HAyKU U OOIIECTBEHHOM MPAKTHKW, MOHMMAaHUE MaTeMaTHYEeCKOW HAyKH Kak
chepbl 4eIOBEUECKON NIESITEIbHOCTH, dTANoOB €€ Pa3BUTHS U 3HAUUMOCTHU IS Pa3BUTHS
ITUBUJIN3AINK, OBJIAJICHUE S3HIKOM MaTEMaTHUKA W MaTeMaTHYeCKOW KYIbTYpOu  Kak
CpPEICTBOM  IIO3HAHWS  MHpA, TOTOBHOCTh  OCYIICCTBIATh  IPOCKTHYIO "
UCCJIEIOBATENbCKYIO JCSITEIIBHOCTh MHIUBUIYAIBHO U B TPYIITIE.

METAITPEAMETHBIE PE3YJIBTATBI

B pesynbrare 0cBOCHHS MPOTrpaMMbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
o0pazoBaHus y oOydaromierocst OyayT chopMUpOBaHbI METANIPEAMETHBIE PE3YJbTaThI,
XapaKTepU3YIOIIHUECs OBJAJICHUEM YHUBEPCAIbHBIMU ITO3HABATEILHBIMU JACHCTBUSMU,
YHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMH  JIEHCTBUSIMU u

YHUBEPCATBHBIMH PETYISITABHBIMU JICHCTBUSMU.

ITo3naBare/ibHbIe YHUBEPCAJIbHBbIC YUeOHbIe 1eicTBUS ba3oBbie
JOrn4yecKue a1ecTBHA:

BBISIBJIITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX 0OBEKTOB,
MOHSATUH, OTHOIICHWH MEXIYy NOHATUIMH, (DOPMYITHpPOBATH OMpENeNeHUs TOHSITHH,
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS 711 000OIICHUS 1
CpaBHEHMS, KPUTEPUH MPOBOJAMMOTO aHAJIU3a; BOCIPUHUMATh, (OPMYIUPOBATh U
peoOpa3oBbIBATh CYXKICHUS: YTBEPAUTEIIbHBIC
U OTpHULIATeIbHbIC, €IMHUYHbIC, YACTHBIC U OOIIKE, YCIOBHBIC; BBISBIATH MATEMAaTHUECKUEC
3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpeuUUsi B (aKTaxX, JaHHBIX, HAOIIONCHUSIX U
YTBEPXKACHUAX, Mpeajiaratb KpPUTEPHUU JUI  BBISIBIICHUSI 3aKOHOMEPHOCTEHW H
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MPOTUBOPEUUI; JeJaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUI IO AaHAJIOTHH;

MPOBOJIUTh CaMOCTOATENIBHO JOKAa3aTelbCTBA MAaTEMaTUYECKUX YTBEPKICHUM
(OpsiMble W OT MTPOTUBHOTO), BBICTPAaMBaTh ApPTyMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHUS M BBIBOJbI, BHIOMpATh CIOCOO
penieHus: yuyeOHOM 3amaud (CpaBHHUBATh HECKOJIbKO BapHaHTOB pEILICHUS, BBHIOMPATH
HanOoJee MOMXOMAIIMA C YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KpuTepuen). ba3oBble
HCCJIeI0BaTeIbCKHeE 1efiCTBUSA:

WCIIOIB30BATh  BOMPOCHl KAK  HUCCIEAOBATENbCKUM  HMHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOMPOCH, (DUKCHUPYIOIIUE MPOTHUBOpEUUE, MpoOiIeMy, yCTaHABIWBATH
HCKOMOE M JJaHHOE, (DOPMUPOBATH TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;
MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHHE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEW MareMaTh4eckoro oOBEKTa, SIBJICHHS, Ipoliecca,
BBISIBJICHUIO  3aBHUCHUMOCTEM  MeXIy  OObEeKTaMHu,  SBICHUSAMH,  IPOIECCAMU;
CaMOCTOATENIbHO (hOpPMYIUPOBaTh 00OOIIEHHS U BBIBOABI MO PE3y/IbTaTaM MPOBEIEHHOTO
HAOJIIOZICHUS, HUCCIIEIOBAaHUs, OIICHUBATh JOCTOBEPHOCTh IOJMYUYEHHBIX pE3YyJIbTaTOB,
BBIBOJIOB M OOOOIIEHMII; MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoliecca, a TaKkKe
BBIJIBUTaTh

MPEANOJIOKEHHS O €r0 Pa3BUTHUH B HOBBIX yciioBusix. Padora ¢
uHopmManue:

BBISIBJIATH JEQUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOIIPOC
W JUIS PENICHUs 3aJa4dd; BBIOMpATh MH(MOPMAIHMIO W3 WUCTOYHHKOB PA3IUYHBIX THUIIOB,
aHaJIM3UPOBATD,
CHUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh HMH(POPMALMIO Pa3IMYHbIX BUIOB H (HoOpM
NIPEICTABICHUS; CTPYKTYPHPOBATh HHPOPMAIIHIO, IPEICTABIATH €€ B pa3InIHBIX (hopMax,
WLTIOCTPUPOBATh TpauIeCKH; OIEHUBATD HAIEKHOCTHh HH(POPMAIIMH 10 CAMOCTOSTEIHLHO
chopMyIIUpOBaHHBIM
KPUTEPUSIM, CHOPMYTUPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeNSIMU OOIIEHHS, SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOAY PEIICHHs 3aJaud, KOMMEHTHUPOBATh
MOJIyYCHHBIA pe3ylbTaT; B XOJe OOCYXKJAEHHUS 3aJaBaTb BOMNPOCHl MO CYLIECTBY
oOcyxaaeMoi TeMbl, MpoOIeMbl, pelIaeMoil 3a7a4u, BHICKa3bIBATh UJIEH, HAalleJIEHHbIC Ha
IOMCK PEUIEHUS, COMOCTABIIATh CBOM CYXKIEHUS C CYXICHHSIMHU APYTMX YYaCTHUKOB
nuasora, OOHapy»XWBaTh pa3iu4yhe M CXOJACTBO TMO3UIMH, B KOPPEKTHOU Qopme
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dbopMynupoBaTh pa3HOINACHS, CBOU BO3PAXKECHMSI;, MPEICTABIATh PE3YJIbTaThl PEIICHUS
3a]auu, JKCIEPUMEHTa, HCCIEAOBaHUsA, MPOEKTa, CaMOCTOSATENbHO BHIOMpaATh (opmar
BBICTYIUICHUS C YYETOM 3a7a4 MPE3EHTALUN U OCOOCHHOCTEHN ayIuTOPUH.

PeryisiTUBHBIC YHUBEPCAJbHBIE YUeOHbIe 1eicTBUA CaMoopraHu3ammsi:

COCTaBJIATH IUIaH, AJITOPUTM PEILICHUS 3a1a4H, BEIOMpPATh CIOCOO PEICHHS C YYETOM
UMEIOIIUXCSI PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BapUAHTHI pemieHui ¢ ydétom HoBou mHpopmaruu. CaMOKOHTPOJIb,
IMOIUOHAIbHBIA UHTEJICKT:

BJIJICTh HABBIKAMHU MMO3HABATEILHON pe(dIECKCUM KaK OCO3HAHUS COBEPIIIAEMBIX
NEUCTBUA M MBICIHMTEIBHBIX TMPOLIECCOB, WX PE3ylIbTaToB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yiabTaTa pelieHrus MaTeMaTHIeCKOM 3a1a4u;
NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJ1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JNAHHBIX, HAWJICHHBIX
OIUOOK, BBISBICHHBIX TPYIHOCTEH; OLIEHUBATh COOTBETCTBUE pe3yibTaTa MLeIu Hu
YCJIOBUSIM, OOBSCHSTh TPUYUHBI JOCTHUIXKEHHUS WJIM HEJOCTHUXKEHHUS pPEe3yJbTaToB
JEATEeIIbHOCTH, HAXOJIUTh OIITMOKY, 1aBaTh OLIEHKY MPUOOpeTéHHOMY OonbITy. CoBMecTHAas
AeAiTeJIbHOCTb: [OHMMAaTb W HCIOJIb30BaTh  IPEUMYIIECTBA KOMAHIHOW U
WHUBUyalIbHON PaOOThI MPU PEIICHUH YYEOHBIX 3aj1a4, MPUHUMATh 1€ COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3allMil0 COBMECTHOW paboThl, pacHpeneiisiTh BUIBI
paboT, JoroBapuBaThCs, OOCYXXAAaTh MPOIECC M Pe3yJbTaT padoThl, 0000IIAaTh MHEHUS
HECKOJIbKUX JIIOJICH; y4acTBOBaTh B TPyNMOBBIX (hopmax paboThl (0OCyXaeHus, 0OMeH
MHEHUW, «MO3TOBBIE INTYPMbI» ¢ WHBIC), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJMHUPOBAThL CBOM JEHUCTBUSI C APYTMMHU YJICHAMH KOMAaHbI, OI[EHHWBATh Ka4eCTBO
CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YyUaCTHHUKAMHU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE PE3yABTATHI OCBOCHMS MPOrPaMMBbI IO MaTeMaTHUKE Ha 0a30BOM YpOBHE
Ha YpOBHE CpeIHero o01iero o0pa3oBaHus MPEACTABIEHBI IO roiaM 00y4YeHHs] B paMKax
OTEJIbHBIX YUYEOHBIX KYpPCOB B COOTBETCTBYIOIIHMX pa3ieiaxX MporpaMMbl 110 MaTeMaTHKe.

YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATUYECKOTI'O
AHAJIN3A»

MNOACHUTEJBHASA 3AIINCKA

VYuebHbIil Kypc «Anredpa 1 Hauyalla MaTeMaTUYEeCKOTO aHaJIN3ay SIBIISETCS OJHUM U3
HanOoJiee 3HAaYMMBIX B MMPOTrpaMMe CPETHEro 0011ero o0pa3zoBaHusl, MOCKOJIbKY, C OJHOM
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CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTANIbHYIO 0a3y IJisi U3y4eHUs! BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C IPYTOi CTOPOHBI, GOPMUPYET JIOTUYECKOE U A0CTPAKTHOE MBIIILJICHUE
00yYaronuxcsi Ha ypoBHE, HE0OXOUMOM JJIsl OCBOEHUS YUEOHBIX KypCOB HH(POPMATUKH,
0OLIeCTBO3HAHMSI, UCTOPHUH, CIIOBECHOCTH. B pamkax yueGHOTrO Kypca «AinreOpa 1 Hayana
MaTeMaTHYeCKOTO aHalu3a» OOydYarolMecsl OBJAJEBalOT YHUBEPCAIBHBIM  S3BIKOM
COBPEMEHHOM HayKu, KOTOopasi (POpMYIUPYET CBOU JOCTHKEHUS B MATEMaTUYECKOU opMme.

VY4eOHbIi Kypc anreOpbl M Hadyajl MaTeMaTHYECKOTO aHaIM3a 3aKJIaJbIBaeT OCHOBY
JUIsl YCTIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKHU, XUMUU, OUOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHACHIIUA HKOHOMUKM U OOIIECTBEHHOM JKU3HH, IO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPECHHO HCIIOJIb30BaTh UX B
MOBCETHEBHOM XKM3HU. B ToXe Bpemst oBlajieHne aOCTPAKTHBIMU U JIOTHUECKH CTPOTHMHU
MaTeMaTUYEeCKUMHU KOHCTPYKLMSIMH DPa3BUBAET YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb YTBEPKIACHUSI, UCIIOJIb30BaTh 0000IEHNE U KOHKPETU3ALIUIO,
abcTparupoBaHue W aHAJIOTHIO, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MbINUIeHHE. B
XOJIe U3yUeHUs anreOphl ¥ Hadal MaTEMAaTHYeCKOTO aHaJIM3a Ha YPOBHE CPETHETO 0OIIEro
oOpa3oBaHMs OOy4YarOIIMECs IMONTY4arOoT HOBBIM OMNBIT pEUIeHMs NPUKIAAHBIX 3a1ad,
CaMOCTOSITEJIBHOTO TIOCTPOCHMSI MaTeMaTHYeCKHMX MOJENCH pealbHbIX CUTyalud u
UHTEPIIPETAllMA TIOTYYCHHBIX PEIICHUH, 3HAKOMSTCS C TpPUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U B UCKYCCTBE, C BHIAAIOIIMMHUCS MaTeMaTHUeCKIMHU
OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblli Kypc aiareOppl M HayaJl MaTeMaTH4YeCKOro aHaim3a oO0ajaer
3HAYUTEJFHBIM BOCTIHUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIM peanu3yeTcsl Kak depes
y4eOHBbII MaTepuall, CHOCOOCTBYIOIINI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuKky y4eOHOM  JeATENIbHOCTH, TPEOYIOIeH  CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, MPOAOKUTEIbHON KOHLIEHTPAlMd BHMMAHHS W OTBETCTBEHHOCTH 32
MIOJIYYEHHBIN PE3YIIBTAT.

B ocHOBe MeToanku 00yueHus anrebpe 1 HadyaaaM MaTeMaTHIeCKOTO aHalTu3a JIKUT
JeSTEIIbHOCTHBIA TIPUHIIUTT OOYYCHHS.

B cTpykType mporpammsel o anredpe ¥ HadaiaM aHalln3a BBIICISIOTCS CICAYIONINe
CoiepKaTeTbHO-METOIUIECKUE TMHUU: «Uncna 1 BeaucieHus», « OyHKunu u rpadukmny,
«YpaBHEHUsI U HepaBeHCTBa», «Hauanma maremarmueckoro ananmza», «MHOXecTBa U
Joruka». Bce OCHOBHbBIE COJEpKATENbHO-METOJUYECKUE JIMHUM M3Y4aroTcsl Ha
MPOTSKEHUU JIBYyX JIET 0OyUYEeHHs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi, €CTECTBEHHO
JOTIONTHSAS IPYT ApyTa U IOCTETICHHO HACHIIIAsICh HOBRIMH TEMaMU M pasaenaMu. J[aHHbIH
y4eOHBIA KypC SIBISIETCSI MHTErPAaTUBHBIM, MOCKOJIBKY OOBEAMHSET B cebe cojepraHue
HECKOJIbKUX MaTeMaTHMYeCKHX AUCLMIUIUMH: anredpa, TPUTOHOMETpPHsI, MaTeMaTu4ecKun
aHaJn3, TEOpUsI MHOXKECTB U jpyrue. [lo Mepe Toro kak oOydaroniiecs: OBIaeBarOT BCE
OoJsiee MUPOKUM MaTEeMaTHYECKUM ariaparoM, Y HHUX MOCIEeI0BaTENbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MareMaTHYeCcKyl0 MOJEib peajbHOW CHUTyaluH,
NPUMEHATDH 3HAHUS, TOyYeHHbIE B Y4eOHOM Kypce « Anredpa 1 Hauajaa MaTeMaTH4eCKOTo
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aHaJn3ay, IS PEIIeHUs] CaMOCTOSTENbHO CHOPMYITUPOBAHHOM MaTeMaTHUeCKOH 3aa4H,
a 3aTe€M MHTEPIPETUPOBATH MTOJTYYEHHBIN PE3YJIBTAT.

ConepxarenbHO-MeTOAUYECKass JUHUS «Yuciia W BBIUMCICHUS» 3aBEpIIACT
(opMUpPOBaHUE HABBIKOB MCIIOJIb30BAHUS IEUCTBUTENBHBIX YUCET, KOTOPOE OBLIO HAa4aTo
Ha ypOBHE OCHOBHOTO 0011ero oopas3osanus. Ha ypoBHe cpegHero oduiero oopazoBaHus
oco0oe BHUMaHue yaensercs (HOPMUPOBAHUIO MPOUHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIINX B C€0s MCTIOIB30BAHNUE PA3IMUHBIX (DOPM 3ammucu JeHCTBUTEIBHOTO YMCIa,
YMEHHUE PAalMOHAJIBHO BBIIOJIHATH JEHUCTBHUS C HUMH, JACNATh NPUKUAKY, OLICHUBATh
pe3ynbrat. O0ydaromuecs Mojiy4yaroT HaBbIKM MPUOIMKEHHBIX BIYMCIICHUH, BHIIOJTHEHUS
JNEUCTBUM C 4HMCIaMH, 3alMCaHHBIMH B CTaHJAPTHOM ¢opMe, HCHOIB30BAHMUS
MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKCHUU.

CopnepxaTtesibHast IMHUSA « YPABHEHUSI U HEPABEHCTBA) PEaU3yeTCsl Ha MPOTKEHUU
BCEro 00y4YeHUs1 Ha YPOBHE CPEAHEr0 OOLIEro 00pa30BaHMsl, HOCKOIBKY B KaXIOM pa3ziese
OporpaMMbl  MPEIyCMOTPEHO pELIEHHE COOTBETCTBYIOIMX 3anad. OOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMU METONAMM PELICHHUS LENBIX, PALIMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JJOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB U
ux cucrteMm. llomydeHHbIE yMEHUS HCIONB3YIOTCS NpPU UCCIEI0BAaHUU (PYHKIMHA C
IIOMOIIBIO ITPOMU3BOJHOM, PEIICHUM MPUKIAAHBIX 3a7ad M 3aJa4 Ha HaXOXKICHUE
HauOONbIIMX M HAUMEHbIIUX 3HaueHU QyHkuuu. [laHHas copep:kareibHasl JIMHUSA
BKJIIOYAET B ce0sl Takke (OpMUPOBAHHE YMEHMI BBINOJHATH pacdy€Thl 1Mo (Gopmynam,
npeoOpa3oBaHusl IEJNbIX, PALMOHAIBHBIX, HPPANUOHAIBHBIX W TPUTOHOMETPUUECKUX
BBIPOKEHUN, a TaKKe BBIPAXKEHUH, COJEpKaIUX CTeNeHW M jorapudmel. bmarogaps
U3YyUEHHUIO  ajreOpandyeckoro Marepuajla MIpPOUCXOAUT  JajbHeilliee  pa3BUTHE
aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIILIEHUsI 00y4aromuxcs, GOpMUPYIOTCS HABBIKH
NEAYKTUBHBIX pPAacCyX I€HUI, padOTbl € CHUMBOJBHBIMH (OpPMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEN U 3aBUCHUMOCTEHN B BHJIE PABEHCTB M HEPABEHCTB. AsreOpa npejuiaraer
3¢ (heKTUBHBIE MHCTPYMEHTHI JUISl PEILICHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 33]1a4,
HaIVISIAHO IEMOHCTPHUPYET CBOM BOBMOXKHOCTH KaK S13bIKA HAYKH.

CopnepxartenbHO-MeToau4ecKas JUHUS «DyHKIIMU U rpaduKi» TECHO TIEPEIIeTaeTCs
C JpYrMMHU JIMHUSIMH Y4eOHOrO Kypca, IOCKOJIbKY B KaKOM-TO CMBbICIE 3aJaéT
IIOCIEA0BATEIbHOCT M3y4YeHUs Marepuana. l3ydeHue CTeneHHOW, IOKa3aTesIbHOM,
JorapuMUYECKOl U TPUTOHOMETPUYECKUX (PYHKIIUH, WX CBOWCTB U TpaduKOB,
UCIOJIb30BaHUe (PYHKUUN IJIs1 pelIeHus 3a7a4 U3 JPYruX y4eOHBIX MPEIMETOB U pealibHON
YKU3HHU TECHO CBSA3aHO KAK C MATEMAaTUYECKUM aHAJIM30M, TaK U C pEUICHUEM YPAaBHEHUM U
HepaBeHCTB. [Ipu 3ToM GosbIIOe BHUMaHUE yAEIIeTCS (POPMUPOBAHUIO YMEHHUS BbIpaXKaTh
dbopMynaMu 3aBUCUMOCTH MEXKIY Pa3INYHBIMU BEJIMYMHAMHU, UCCIIEI0BATH MOJyYEHHbIE
GbyHKIMU, CTPOUTH UX rpaduku. Marepuan conepxaresbHON JIMHUM HAIEJIeH Ha pa3BUTHE
YMEHUN M HaBBIKOB, MO3BOJISIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIY BEIUYMHAMU B
pa3nuuHOi (opMe: aHAIUTHYECKOH, rpaduueckoii u cioBecHoW. Ero wusydenwue
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CrOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 00OOIIEHUIO U
KOHKPETHU3AllUH, UCTIOJIB30BAHUIO AaHATIOTHUH.

ConepxarenpHass nuHUA «Hayana MareMaTWyeckoro aHalin3a»  IO3BOJIAET
CYLIECTBEHHO pACIHIMPUTh KpPYyI KaK MarTeMAaTHYECKHUX, TaK W NPUKIATHBIX 3a]ad,
JOCTYIHBIX 00Y4arOIIUMCSl, Y KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIE/IOBATh U CTPOUTD
rpaduku QyHKIMHI, onpeaensaTh UX HAauOOIbIINE U HAUMEHBIINE 3HAUYCHUS, BBIYUCIAThH
wiomaan Quryp u oO0bEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHsS TMPOIIECCOB.
CopeprkarenbHasi JIMHUSL OTKPBHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS MAaTeMaTH4eCKUX
MOJIeJIeH pealibHbIX CUTYaIlNi, HAXOKICHUSI HAMJTYUIIErO pEIIeHUsI B MPUKJIIAHBIX, B TOM
YHUCJIE COUUAIIBHO-IKOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTUYECKOTO
aHajaM3a CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTrO, (DOPMaAIBHO-IOTUYECKOTO U
KPEAaTUBHOTO MBINLICHUS, (JOPMUPOBAHUIO YMEHUN Pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTWKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIOT O BbIJAIOIIUXCA
pe3yNbTarax, MOJIYYEHHBIX B XO/I€ Pa3BUTHS MAaTEMATUKH KaK HAyKH, U UX aBTOpax.

CopnepsxarenbHO-MeTOANMYECKasT JuHUS «MHOXeCTBAa M JIOTHKa» B OCHOBHOM
MOCBSIIICHA IEMEHTAM TEOPUH MHOXKECTB. T€OPETHUKO-MHOXKECTBEHHBIE MPEACTABICHUS
IMPOHU3BIBAIOT BECh KypC IIKOJbHOM MareéMaTWuKd | TMpeajiaraloT  HauOosee
YHUBEPCAIBHBIN SI3bIK, O0BEIUHSIOMIUM BCE pa3/iebl MATEMAaTUKU U €€ MPUIIOKEHUM, OHU
CBSI3bIBAIOT Pa3HbIC MAaTEMATUUECKUE JUCIUIUIUHBI B €IMHOE 11e510€. [ToaTOMY Ba)KHO 1aTh
BO3MOXKHOCTh O0YUaloIIeMycsl IOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOMN
MaTE€MaTHKHU U UCIOJIb30BaTh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIIEH.

B yuebHOM Kkypce «AnreOpa ¥ Hayajga MaTeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaT€MaTHYECKOTO MOJEIMPOBAHUSA, KOTOPhIE MPU3BaHBI CPOPMHUPOBATH
HAaBBIKM IIOCTPOEHHSI MOJEIIEN pEalbHbIX CUTyalldi, UCCIEAOBAHUS 3THUX MOJEIEU C
MOMOIIBIO0  ammapara anreOpbl W MaTeMaTHYEeCKOro aHajlv3a MW HWHTepIpeTaluu
MOJIYYEHHBIX pe3y/bTaToB. Takue 3aaHus BIUIETEHBI B KQXKIbIA U3 pa3/iesioB MPOTPAMMEBI,
MOCKOJIbKY BECh Marepuall ydeOHOTO Kypca IIUPOKO HCIONB3YeTCs I PEeHIeHUs
NpUKIAAHBIX 3adad. [Ipu peleHnn peanbHBIX MPAKTUYECKUX 3a/lad  00ydarolmecs
pa3BUBAIOT HAOIIOAATEBHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBarhCs,
MCII0JIh30BaTh aHAJOTHUI0, 0000IaTh U KOHKPETU3UPOBATh MpodieMy. JlesTensHOCTh 1o
(GbOpMHUPOBAHUIO HABBHIKOB PEIICHUS MPHUKIAAHBIX 3a7ad OpPraHU3yeTCs B MPOIECCce
W3YYCHHS BCEX TeM y4eOHOTo Kypca « Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIN3ay.

OG6riee YrciIo 4acoB, PEKOMEHI0BAHHBIX VISl M3YYEHUs YUeOHOTo Kypca «Anredpa u
Hayajla MareMaTudeckoro aHanuza», — 170 ygacos: B 10 kimacce — 68 yacoB (2 yaca B
Henento), B 11 knacce —102 gaca (3 yaca B HEJETIO).

COAEPKXAHUE OBYYEHUA
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10 KJTACC Yucia v BBIYHCTICHUSA

Panmonanphpie uucna. OOBIKHOBEHHBIE U JECATHYHBIE JpOOM, IPOLEHTHI,
OeCKOHEUHBIEC MEPHUOANYECKHE TpOoOH. ApUPMETHUECKUE OIEpalyu C palloHaIbHBIMU
quclIaMH, NPeo0pa3oBaHusl YUCIOBBIX BbIpakeHUH. [IpumeHeHne apoOell U MpOLEHTOB
JUISL peLIEHUS TPUKIIAAHBIX 3a71a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUN U PEAIbHON KU3HHU.

JleiicTBUTENBHBIE  YMCla.  PanuoHanbHBIE M HUPPALMOHAIBHBIE  YHUCIA.
ApudpmeTnueckue omepauud € JACHCTBUTENbHBIMM  4uciaaMu. [IpuOnmkEHHbIE
BBIYKCIICHHUS, IPABUJIA OKPYITIEHUS, IPUKHUIKA U OLIEHKA pe3yJbTara BbIYMCICHUH.

Crenens ¢ uensiM nokazarenem. CtannaptHas Gopma 3anucu 1eHCTBUTEIBHOTO
yucina. Mcnonb3oBanue noaxoasien (JopMbl 3aMCH JEHCTBUTEIBHBIX YACET IS
pelIeHus NPAKTUYECKUX 3a1a4 U IIPEICTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypajdbHOU cTeneHu. JleicTBus ¢ apu(pMeTu4ecKuMu
KOPHSIMHM HAaTypaJbHOU CTENIECHH.

CHHyC, KOCHMHYC M TaHIT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOTIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa 1 TOX/I€CTBEHHbIE TPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHOBHBIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meton
UHTEPBAJIOB.

Pemenue nensix v 1poOHO-paLIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaniiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Peuienne TpUroHOMETpUUECKUX YPABHEHU M.

[IprMmeHeHne ypaBHEHUIN U HEPABEHCTB K PEIICHUI0 MATEMATHYECKHUX 3a1a4d U 3a]1a4
U3 pa3IMYHBIX 001acCTe HAYKU U PEAIbHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHk1usA, cnocoObl 3amanus (GyHkumu. I'paduk ¢dyHknuu. B3zaumHo oOparHble
byHKIUU.

OO6nacte ompeaeneHds W MHOXECTBO 3HadeHW ¢yHkuuu. Hymu ¢dyHxuumu.
[TpomexxyTkH 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIHH.

Crenennas (pyHKIUS ¢ HATypajIbHBIM U IIEJIBIM MoKa3areneM. E€ cBolicTBa 1 rpaduk.
CpoticTBa 1 TpayiKk KOPHS N-Oi CTETEHHU.

Tpuronomerpuueckasi OKpyKHOCTb, ONPEICICHHE TPUTOHOMETPUUECKUX (YHKUIUN
YHUCJIOBOTO apryMEHTa.
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Ha4vana mareMaTn4yecKoro aHajamsa
HOCJ’IGI[OB&TGJ'ILHOCTI/I, CITOCOOBI 3aJaHusl TOCJIen0BaTe/IbHOCTE. MOHOTOHHBIE
IIOCJICAOBATCIBbHOCTH.

Apudmernueckas U reomeTpudeckas nporpeccun. beckoneuHo yobIBaromias
reoMmeTpuydeckas nporpeccusi. CymMmma 0€CKOHEUHO yObIBAIOIIEH T€OMETPUUECKOM
nporpeccuu. opmyna CIOKHBIX TIPOIECHTOB. VcTonp30BaHME IPOTPECCUH JJIS PEIICHUS
peaNbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBA U JIOTHKA
MHoxecTBO, omepaldyd HajJ MHOXecTBaMH.  Jlmarpammsl
Olinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO — ammapara  Juis
ONMCAaHUS pPEaJbHBIX NPOLECCOB U SABJICHUM, IPHU PELICHUM 3a7a4 U3 JPYTHX
y4eOHbIX npeameToB. OnpeneneHue, TeopemMa, CIeICTBUE, J0Ka3aTeIbCTBO.

11 KJIACC Yuciia 1 BIYMCICHUS
Harypanbnsie u nensie uyncna. [IpuzHaky 1e1MMOCTH HEIBIX YHCEIL.

CreneHb ¢ palMoHAIBHBIM NOKa3zareneM. CBolicTBa creneHu. Jlorapupm
yucna. JlecaTuunble U HaTypajabHbIE JJOrapu(MBbl.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHre BhIpAXKEHU, COJIEPIKAIINX JIOTapU(PMBI.

[IpeoOpa3oBanue  BBIpRXKEHUM, COIEpKALIUMX CTENEHH C  palMOHaJIbHBIM
IIOKa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABECHCTB.

[TokazarenbHbIC ypaBHEHUSI U HEPABEHCTRA.

Jlorapudmudeckue ypaBHEHUsI U HEPABEHCTBA.

Cucrembl TMHEMHBIX YpaBHEHM. PenieHrne NpukIiaaHbIX 3a/1a4 C MOMOIIbIO CUCTEMBI
JIMHENHBIX YPABHEHUMU.

Cucrembl 1 COBOKYITHOCTH PalIMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB.

[IprmeHeHne ypaBHEHHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 pa3JIMYHbIX 001acTel HAyKU U peaIbHON KU3HU.

DYyHKIUHN U TPAPUKH

Oynkrus. [lepuonnueckue ¢ynkmuu. [IpomMexxyTku MOHOTOHHOCTH (DYyHKIIHU.
Makcumymbl 1 MUHUMYMBI GyHKITUK. HanOounbliiee 1 HauMeHblllee 3HaueHne (QyHKIMUN Ha
IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpaduKu.

[Toka3zarenbHas u gorapupmuyeckast QyHKINH, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINMA IS peNISHUS YpaBHEHUHN U IMHEWHBIX CUCTEM.
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Ucnonp3oBanue rpadukoB (QyHKOMA IS UCCIIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEHN, KOTOPhIC BO3HUKAIOT NP PEIICHUHN 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB
U peasibHOM ku3HU. HayaJia MaTeMaTu4eCcKOro aHaJms3a

HenpepsiBabie (hyHKITMHA. METOX MHTEPBAJIOB /IS PEIICHHS HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTpudeckuii U GU3NYECKUN CMBICT IPOU3BOTHOM.

[IpousBonHbie 3leMEeHTAPHBIX (QyHKIME. DOpMYNbl HAXOXKIECHUS TMPOU3BOAHOU
CYMMBI, TPOU3BEACHUS M YaCTHOTO (hYHKITUH.

[IpumeHeHre NPOU3BOJHOM K HCCIEAOBaHUIO (PYHKIMM Ha MOHOTOHHOCTh U
IKCTpeMyMbl. HaxokmeHre HanboIbIIero 1 HAMMEHBINETO 3HAYCHUS (PYHKIIMH Ha OTPE3KE.

[IprmeHeHne NpOU3BOAHON ISl HAXOKACHUS HAWITYYIIEro PEUIEHUs B TPUKIIAIHBIX
3a1ayax, Jis ONMpeaesieHUs] CKOPOCTH Mpoliecca, 3aJaHHOTr0 (JOpMyJION Ui TpaduKoOM.

[TepBooOpaznas. Tabmuia nepBooOpa3HBIX.

WNurerpai, ero reoMeTpudeckuii ¥ Pu3nuecKkuii CMbIC. Beruucienue uHTerpaia mo
dbopmyne Herorona—JIeiiOnua.

IMPEAMETHBIE PE3YJIBTATbI

K koniy oOyuenust B 10 kiacce o0y4aromuiics NOdydUT CIEIYIOIUE MPEIMETHBIE
pe3ynbraThl: Unesa U BbIYMCIIEHUS:

ONEepUPOBATH MOHATUSAMHU: PALMOHATBHOE U JEHCTBUTEIBLHOE YUCII0, OOBIKHOBEHHAS
U JecATUYHas ApoOb, TNPOLEHTHI;, BBINOIHATh apUPMETHUECKUE ONEepaluu C
PalMOHAIIBHBIMY U IEUCTBUTEIILHBIMU
YUCJIaMH; BBIMOIHATh NPUONMKEHHBIE BBIUMCICHHUS, UCIHOJbB3YS MpPaBWJIA OKPYIIICHUS,
NeaTh
IIPUKHUJKY U OLIEHKY pe3yibTara BBIYMCICHNN; ONIEPUPOBATH NOHATUAMM: CTETIEHB C LIEIBIM
nokaszaresyieM, cTaHJapTHas ¢popma 3anucu AeMCTBUTEILHOTO YHCiia, KOPEHb HaTypajJbHOU
CTENEeHM, HCMOIb30BaTh MOAXOAAIIYI0 (OpMy 3alUCU JACUCTBUTEIBHBIX YHUCEN JIf
pEeLIECHNs] NPAKTUYECKUX 3a4ad W TPEACTABICHHS JAHHBIX; ONEPUPOBATH MOHITHSAMH:
CHUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO YIVIa, UCIIOJIB30BATh 3aMKUCh MPOU3BOJIBHOIO
yIiia uepe3 0OpaTHbIE TPUTOHOMETPHUECKHE (PYHKIIMU. YPABHEHHMS M HEPaBeHCTBA:
ONEPUPOBATH  MMOHATHUSAMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAJIBHOE, WPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUUYECKOE
ypaBHEHUE; BBIMOIHATH MPEOOPA30BAHUS TPUTOHOMETPUYECKUX BBIPAXKEHUHN U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS; BBIMOIHITH MPEOOPA30BAHUS LEbIX, PAIIMOHATIBHBIX U
UPpPALMOHAIBHBIX BBIPAXECHUNW W pELIaTh OCHOBHBIC THIIBI LIEJBIX, PALMOHAIBHBIX H
VppaIMOHATIBHBIX YPABHEHUN U HEPABEHCTB; NIPUMEHATh YPABHEHUS U HEPABEHCTBA IS
pELIEHNs] MaTEMaTUYECKUX 3a7a4 U
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3aa4 M3 Pa3IMYHBIX 00JacTel HAayKu W pPeabHOM JKU3HU; MOJEIHUPOBATH pPEabHBIC

CUTYaIlMH Ha S3bIKE aNreOphl, COCTABIATH BHIPAKEHHUS,
ypaBHEHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJlaud, MCCIIEIOBAaTh MOCTPOCHHBIE MOJECIH C
UCIOJIb30BAHUEM arlapara ajareOpsl.

DyHKUMH U TPaPUKH:

OTIEpUPOBATH MOHATHAMU: (PYHKIIHS, CIOCOOBI 3a/1aHus QYHKIMH, 0071acTh
oTpeseNieH!s] U MHOXXECTBO 3HaueHUM (yHKIUH, rpaduK (QyHKIUU, B3AUMHO OOpaTHbIE
(YHKLIMH; ONIEpUPOBATh MOHATUAMU: YETHOCTh U HEYETHOCTh (QDYHKIMHU, HYJIU (DYHKIUH,
POMEXYTKH 3HAKOMIOCTOSTHCTBA; UCTIOIB30BaTh IpauKu (HyHKITHIA

JUIS pEILICHUs] ypaBHEHUH;

CTPOUTDH U YUTaTh rpaMKu JIMHENHON (QYHKIMH, KBaIpaTUUHON (DYyHKIUH,
CTETICHHON (PYHKIMK C IEJNBIM TOKa3aTeleM; HCIOIb30BaTh Tpaduku (YHKIUA s
UCCIIEZIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH NpU peUIeHHM 3a7ad U3 JPYruX y4eOHbIX
IPEIMETOB U pEAJIbHOM JKU3HU, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTH MEXAY BETUUMHAMU.
Havajia MaTeMaTH4eCKOro aHaJIM3a:

OIICPHUPOBATH IIOHATHUAMM: II0CJICAOBATCIBbHOCTD, apI/I(l)MeTI/ILIeCKaH u

reoMeTpuYecKas MPOrPEeCCHH; OMNEPUPOBATh MOHATUSMU: OECKOHEYHO YOBIBaroOIIas
reOMETPUUIECKAs IIPOTPECCHUH,

CyMMa OECKOHEYHO YyOBIBAIOIEH IeOMETPUUYECKON MPOTPECcCUu; 3aJaBaTh
MOCJIEIOBATEIbHOCTU PA3TUYHBIMU CIIOCO0aMU;
MCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATEIIBHOCTEW U IPOTPECCUN ISl PELLICHUS

peanbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBA M JIOTUKA:

OIICPHUPOBATH INOHATUAMU MHOXKCCTBO, OIICpAllM HAJl MHOXKXCCTBAMHU, MCIIOJIb30BATh
TGOpeTHKO-MHO)KeCTBeHHBIfI arapar 111 OImMCaHu:A pCajlbHbIX

MIPOLIECCOB U SIBJICHUH, TP PEIICHUH 3a/1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB; ONIEPUPOBATH
MOHATUSIMU: OIIPEAEIICHHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

K xoniy obyuenus B 11 kiiacce oOyqaromuiicss MOTYyYUT CICTYIOIINE MPEIMETHBIC
pe3ynbraThl: Yncsaa u BBIYMCJICHUS

OIICPUPOBATL TOHATUAMH: HATYPAJIbHOC, HCJIIOC HYHCJIO, HCIIOJIb30BATh IMPU3HAKH
ACITINMOCTH LECJIBIX YUCCII, PA3JIOKCHHUC YU CJIa HA IIPOCTBIC MHOXKUTCIIN IJIA1 PCIICHUA
3agaq; OIICpupoOBaTh IOHATHCM: CTCIICHD C PAllMOHAJIbHBIM IIOKA3aTCJICM

OIICPUPOBATH NMOHATUAMMU: norapmbM qucia, 1€CATUYHBIC 1 HATypPaJIbHbBIC

JgorapuMsl.

YpaBHeHUs U HEPABEHCTBA:
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NPUMEHSTh CBOMCTBA CTENEHU JiA MPeoOpa3oBaHUs BBIPAKEHHUM, ONEpUPOBATH
NOHATHSIMU: TIOKA3aTeJIbHOE YPaBHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIBI
[OKa3aTeJIbHBIX YPAaBHEHUN W HEPABEHCTB; BBINOJHATH MPEOOPa30BaHUS BBIPAKCHUI,
COJIEpIKAIINX JIOTapU(PMBI, OTIEPUPOBATH
MNOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHHE U HEPAaBEHCTBO, pelIaTb OCHOBHBIC THUIIBI
Jorapu(pMUUECKUX ypaBHEHHH M HEPABEHCTB; HAXOAWUTh PEIICHUS MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; OIECPUPOBATh IIOHATUSMU: CHCTEMA JIMHEWHBIX
YPaBHEHUU U €€ pEIICHUE,

UCIIOJIB30BATh CHUCTEMY JIMHEMHBIX YPaBHCHHW U1 PELICHHS NPAKTUYECKHUX 3a7]ady;

HaxOUTh PELIECHUs NMPOCTEUIINX CUCTEM U COBOKYITHOCTEH PAllMOHAIBHBIX
YPaBHEHUH W HEPABEHCTB; MOJEIUPOBATh peajlbHbIE CUTyallMM Ha S3bIKE ajreopsl,
COCTABIIITh BBIPAKCHHS, YPAaBHEHMS, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHUIO 33Ja4H,
MCCJIEeI0BaTh MOCTPOEHHBIE MOJIETU C UCIIOJIb30BAHUEM arnapara anreOpsl. ®yHKIUM U
rpadpukmu:

ONepUpOBaTh MOHATUAMH: NEpHOANYEcKas (YHKUHS, MPOMEKYTKH MOHOTOHHOCTHU
(YHKIMH, TOYKU SKCTpEMyMa (PyHKIIMH, HauOoJIblllee U HaUMEHbILIee 3HAYCHUS (PYyHKLIUN
Ha MPOMEXKYTKE, UCHOIb30BaTh UX ISl UCCIENOBaHUS (PYHKUMH, 33JaHHON TpauKoM;
ONepUpOBaTh MOHATUAMMU: IpadUKHN MOKA3aTEINbHOM, JOrapu(PMUIECKOM
U TPUTOHOMETPUYECKUX (YHKIUH, M300pa)kaTb MX HA KOOPAMHATHOM IUIOCKOCTH H
UCIOJIb30BaTh AJI PELICHUS YpaBHEHUM M HEpaBEHCTB; M300pa)xkaTh Ha KOOPAMHATHOU
MJIOCKOCTH IpaUKU TUHEHHBIX YPAaBHEHHIA
Y UCIIOJIb30BaTh UX JUISl PELLICHUS] CUCTEMbI IMHEHHBIX YPaBHEHUM; UCII0JIb30BaTh Ipa KU

(YHKIUHI AJ14 UCCIe0BaHMs MPOIIECCOB U 3aBUCUMOCTEM

U3 Ipyrux ydeOHsx quctuivia. Hayana
MaTEeMAaTHYEeCKOr0 aHAJIM3a:

OTNEPUPOBATh TOHSATUSMHU: HEMpepbiBHAs (PYHKIHUS, TPOU3BOAHAS (PYHKIIUH,
UCIIOJIb30BaTh TEOMETPUICCKUM U (PU3NIECKUIT CMBICIT IPOU3BOIHOM JIJISl PEIICHUS
3a/1ay;
HaXOJWUTh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIIUMA, BHIYUCIISATH MPOU3BOTHBIC
CyMMBbI, TIPOW3BEACHHS, 4YACTHOTO (YHKIMI; WCIONIB30BaTh MPOUBOAHYIO  JJIS
uccieaoBaHus PyHKIIMY HA MOHOTOHHOCTh
U OKCTPEMYMBI, TMPUMEHATHh PE3YJIbTaThl HMCCIECIOBAHUA K TMOCTPOCHHUIO TpaduKOB;
MCTIOJIb30BaTh MPOU3BOJHYIO JIsI HAXOXKICHUS HAWITYUYIIEro peIIeHUs
B IMPHUKIAJHBIX, B TOM YHUCIE COLHAIbHO-3KOHOMHYECKHUX, 3aJ1a4ax; OIEPUPOBATH
MOHSATUSIMU: TIEPBOOOpA3HAst U UHTETPaJl, TOHUMATh FT€OMETPUUCCKUI

U (PU3NYECKUIl CMBICT WHTErpasia; HaXOAUTh MEPBOOOpPA3HBIC JIEMEHTAPHBIX (PYHKIIHM,
BBIYHCIIATh HHTETPAIT
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o popmyne Herorona—JleiOHuIa; pemars IpuKiIaIHbIe 3a7a491, B TOM YUCIIE COITUATBHO-
3KOHOMHYECKOTO U

(u3nUecKoro xapaxkrepa, CpeCcTBaMi MaTEMAaTUUYECKOTO aHAIN3a.
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TEMATUYECKOE IIVTIAHUPOBAHHUE

10 KJIACC
HanmenoBanue pasznena  KomudecTBo OchoBHoe coziepikatue OCHOBHBIE BUJIBI ICATEIBHOCTH
(Temnl) Kypca 4acoB o0y4aromuxcs
MHoeCTBa palluOHAIIBHBIX U 14 MHOXeCTBO, OIepaii Ha/l Hcnoan3oBarh

JEHCTBUTEIIBHBIX YHCEIL.
PanmonanpHbIe ypaBHEHUS U
HEpPaBEHCTBA

MHOKeCTBaMHU. J{luarpaMmbl
Oinepa—BenHa.

PanmmonanpHble yncna.
OOBIKHOBEHHBIE U JIECTUYHBIE APOOH,
IPOLEHTHI, 0ECKOHEUHbIE
MEPUOJUYECKUE TPOOH.
ApudmMernueckue onepauuud ¢
palMOHAJIBHBIMY YHCIIAMH,
npeoOpa3oBaHUs YHUCTOBBIX
BbIpakeHui. [Ipumenenue npobeii u
MPOIICHTOB JJIsl PEILICHUS TTPUKIIATHBIX
3a71a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU
Y PEAIbHOM KU3HU.

JIeiCTBUTENBHBIC YHCIIA.
PanimonanbsHble 1 UppallMOHATBHBIC
yucia. ApudMeTuIecKue onepanuu C
NEeWCTBUTEILHBIMU YUCIIAMU.
[TpubnuxEHHBIC BEIYUCICHUS,
npaBuUJia OKPYTIICHUS, TPUKHUIKA U

T€OPETUKOMHOKECTBEHHBIN
anmapar Jid ONMCAHUS X0Aa
pELICHUs] MaTEMaTHYECKUX
3a/1a4, a TAK)Ke peabHbIX
IIPOLIECCOB U SIBJICHUW, IIPU
pEelIeHnN 3a7a4 U3 JIPyrux
y4eOHBIX MMPEAMETOB.
OnepupoBarb NOHATUAMU:
palMoOHaNIbHOE YUCIO, ACHCTBUTEIBHOE
YHUCJI0, OOBIKHOBEHHAS APOOb,
JeCcATUYHAs JPOOk, MPOIEHTHI.
BoinoaHsaTs apupMeTHIeCcKue
omnepaluu ¢ paluoOHaIbHBIMU U
JEeWCTBUTEIBLHBIMU YUCIIAMU;
NpUOIMKEHHBIC BHIYMCIICHUS,
UCIIONB3YsI IPaBUJIa OKPYTJICHHUS.
Jdenarb NPUKHIAKY U OLEHKY
pe3y/ibTara BIYKUCICHUM.
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OLIEHKA pe3y/ibTaTa BHIYHCICHUH.
ToxnecTBa U TOXK/IECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHHs. HepaBeHCTBO, perieHue
HepaBeHCTBa. MeTo/] HHTEpBaJoB.
Pemienue uemnpix u
IpOOHOpPALIMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OﬂepHpOBaTb NOHATHUAMM:
TOXKACCTBO, YPABHCHUC, HCPABCHCTBO,

LEJI0€ U PAlMOHAJIBHOE YPAaBHEHUE,
HEPABEHCTBO.

BoinoaHsATh npeodpa3oBaHuA LETbIX
U paMOHAIBHBIX BBIPa)KCHHI.
Pemiatb OCHOBHBIE THUIBI LEIBIX
UPpALMOHAIBHBIX  YpPaBHEHUUA  H
HEPABEHCTB.

IIpumMeHsATh pallOHAIbHBIC YPAaBHEHUS
Y HEPABEHCTBA [JISl PEILICHHUS
MaTeMaTHYECKUX 3a1a4 M 3a1a4 U3

pa3IMYHBIX 00JIacTe HAyKU U peabHOU
KU3HU
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Oynkunu u rpapuku. CTeneHb
C LIEJIbIM I10Ka3aTesieM

@OyHKIMSL, CIOCOOBI 3aJaHUS (PYHKIIHU.
B3aumno o6parusie pynkuuu. [padux

byHKIHH.

OO6nacTh onpeIeICHUS 1 MHOXKECTBO
3HaueHni GyHkuu. Hynm pyakunu.
[TpoMexKyTKH 3HAKOIIOCTOSIHCTBA.

UETHbIie 1 HEUETHBIC (PYHKIUU.

CreneHsp ¢ 1eIbIM IT0Ka3aTeIeM.
CranmaptHas QopMa 3ammcu
JIIEUCTBUTEIILHOTO YHCIIA.
Hcnonw3oBanue noaxosiend popmbl
3alUCU JECUCTBUTEIBHBIX YUCET IS
pellIeHUs MPAKTUYECKUX 3a]1a4 U
MpeACTaBICHUS JaHHbIX.

CrenenHas QpyHKIMS ¢ HATyPaITbHBIM
U 1IeJIBIM IToKa3areiieM. E€ cBolicTBa
u rpaduk

OnepupoBarb NOHATHAMU: QYHKIIUSA,
criocoObI 3aaHus QyHKITAN, B3AaMHO
obparabie QyHKIIMH, 007IaCTh
OTpPEIEIICHHS] 1 MHOXKECTBO 3HAUCHUM
byHkumu, rpaduk QyHKIUN; 4ETHOCTD
¥ HEYETHOCTh (DYHKIIMH, HYIH QYyHKIIUH,
IPOMEKYTKHU 3HAKOMIOCTOSTHCTBA.
Boinoansarb npeodpa3oBaHus
CTENEHEN C WEJbIM IOKa3aTeJIeM.
Hcnons3oBarh cCTaHIapTHYIO POpMY
3allUCH  JACUCTBHUTECIBHOTO YHCIIA.
DopMyIMPOBATH

U WUIIOCTPUPOBATHL  rpaduyecKu
CBOMCTBa CTEIEHHOU byHKIUH.
Beipaxkarb ¢opmyiaMu 3aBUCUMOCTH
MEXy BeTUIMHAMHU.

HUcnoab3oBars HUPpPOBbIE pecypChl

JUTsl TOCTPOEHUs TpauKoB PyHKIMH U
W3yYECHHUS UX CBOMCTB
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ApudmMeTudecKuii KOpeHb 71—
O CTEIICHHU.
HppanmoHanbHble YpaBHEHUS

N HCPpAaBCHCTBA

18

ApudmeTrueckuii KOpeHb

HATypaJdbHOU CTENEHHU. J[eNCTBUS C
apu(pMeTHUYECKUMU KOPHSIMU #—OM
CTEIIEHHU.

Pemenue uppanvoHanbHBIX ypaBHEHHM
Y HEPABEHCTB.

CpolicTBa U rpaduK KOpHS 1-0i
CTEIICHU

D®opmMyIMpPOBATh, 3ANIUCHIBATH

B CUMBOJIMYECKOU popme 1
WLIKCTPUPOBATH IPUMEPAMU
CBOICTBA KOPHS 1-OW CTEIICHU.
BoinosiHaTh 11peoOpa3oBaHus
VMPpalHOHATbHBIX BBIPAXKEHHUM.
Pemiatb  OCHOBHBIE  THIIBI
VMppalHOHAIbHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMmeHaTs IS peLieHust
Pa3JIMYHBIX 32/1a4 UpPALlMOHAJIbHbBIC
YPaBHEHHUS U HEPABEHCTRBA.
CrpouTh, YnTATH rpaduK KOPHS 71-0i
CTEIICHU.

Hcnoab3oBath nHugpoBbie pecypehl
JUTSl IOCTPOCHUS TPaPUKOB (PYHKITHI
Y U3YYEHUs UX CBOWCTB
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@opMyJIbl TPUTOHOMETPUU. 22 CHHYyC, KOCUHYC U TAaHT'€HC YMCI0BOrO0 | OmnepupoBaTh NOHATHSIMHU: CUHYC,
TpUroHOMETpUYECKHE aprymMeHTa. ApKCHHYC, apKKOCHHYC U KOCHUHYC U TaHI'€HC IPOU3BOJIBLHOIO
ypaBHEHHS apKTAHI€HC YHCIIOBOTO apryMEHTA. yIa.
TpuronoMmerpuueckas OKpy>KHOCTb
P P Py ’ HUcnoab3oBars 3anuch
ONIpEICJICHHE TPUTOHOMETPHUECKHUX
. MIPOU3BOJIBHOTO yIJIa Yepe3 oOpaTHbIe
(GyHKIMI YUCIOBOTO apTyMEHTA.
TPUTOHOMETpUUYECKUE PYHKIUU.
OCHOBHbBIE TPUTOHOMETPUYECKHE
BoIinosiHATH npeodpa3oBaHus
dbopmynel. [IpeobpazoBanue .
. TPUTOHOMETPUUYECKUX BBIPAKEHUN.
TPUTOHOMETPUUECKUX BBIPAKCHUM.
Pemiatb OCHOBHBIE THUITBI
Pelienrie TpUrOHOMETPUYECKUX .
5 TPUTOHOMETPUUECKUX YpaBHEHUM
ypaBHEHUI
[locnenoBaTreIbHOCTH U 5 ITocnenoBareabHOCTH, CITOCOOBI OnepupoBarb NOHATUSIMU:

IPOTrpeccuu

3a/1aHusl MOCIEA0BATENBHOCTEM.
MOHOTOHHBIE ITOCEI0BATEIBHOCTH.
Apudmernueckas 1 reoMmeTpuIecKas
nporpeccuu. beckoneuno yobiBaroias
reoMerpudeckas rnporpeccud. Cymma
OeCKOHEUYHO yObIBaroIIeh
F€OMETPUYECKOM ITPOIPECCHUH.
@opMmyIa CI0KHBIX MPOLEHTOB.
Hcrnonb3oBaHUE NPOrPECCUM IS
pelIeHUs] peasIbHBIX 3a/1a4
NPUKJIAJHOTO XapakTepa

MOCJEI0BAaTEIbHOCTbD,
apu(pmMeTniyecKkas u reoMeTpuiecKkas
MPOTPECCHm; OECKOHEYHO YOBIBArOIIAS
reOMETPHUYECKas MPOrPECCUsl, CyMMa
O0ECKOHEUYHO yObIBarOIIEH
reOMETPUYECKON POTPECCHH.
3amaBarh NOCIEN0BATEIBHOCTH
Pa3JIMYHBIMUA CIOCOOAMM.
IIpumeHsaTs popMyJly CI0KHBIX
NPOLEHTOB /ISl pellleHus 3a7a4

Y3 peaJbHON MPAKTUKH
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(C UCTIOJIP30BAHUEM KaJIBKYIISATOPA).
HUcnoab3oBars cBoiicTBA
MOCJIEIOBATEIBHOCTEH 1 TTPOTPECCUit

Hcnoab3oBaTh CBOliCTBa
MOCJIEIOBATENILHOCTE H NPOTPECCUi
JUIA  pELICHUs  pealibHbIX  3aja4
MPUKJIAHOTO XapakTepa

[ToBTOpEeHue, 06001IEHNE, 3 OcHOBHBIE MOHATHA Kypca aJireOpbl U TIpUMEHSITh OCHOBHBIE OHATHS
CUCTCMAaTU3aluA 3SHAHUHU HayaJl MaTeMaTU4eCKOro aHajans3a Kypca anreOpbl ¥ Havall
10 xmacca, o6001IeHNE 1 MaTeMaTU4eCKOIro aHaan3a I
CHCTEeMAaTH3alus 3HAHUI pEIICHUS 3a7]a4 U3 PEAIbHOM )KU3HU U
JPYTrux MKOJBHBIX JUCIUNIINH
68

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME
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11 KJIACC

OcHoOBHOE cofepKaHue

HaunmenoBanwue pasfena  KonudectBo OcHOBHBIE BUBI IEATEIIBHOCTH
(TembI) Kypca 4acoB 00y4Jaronuxcs
CreneHp ¢ palOHAIBLHBIM 12 CreneHb ¢ paliluOHAJIBHBIM ®opmMy/IMpPOBaTh, 3alIMCHIBATH

ITOKAa3aTCJICM.

[lokazarenbHas byHKIUS.
[Toka3zarenpHble ypaBHEHHUS

Y HEPABEHCTBA

nokazaresemM. CBONCTBA CTENIEHHU.
[IpeoOpazoBaHre BhIpaKEHUIA,
COJEPKAILKX PALMOHAJTIbHBIE

crernienu. [lokazarenbHble ypaBHEHUS

Y HEPaBEHCTBA.

ITokazarenwHas QpyHKIUs, €€ CBOMCTBA U
rpaduk

B CUMBOJIMYECKOU popme 1
WLTIOCTPUPOBATH IPUMeEpPaMHu
CBOICTBA CTETICHMU.

IIpuMeHATH CBOMCTBA CTEIICHU
TSl TpeoOpa30oBaHuUs BhIPAKEHUM.
DopMyIHPOBATH

U WITKOCTPUPOBATH IPauyecKu
CBOICTBA MOKAa3aTENbHOU (PYHKIIMH.
Pemiatb OCHOBHBIE THIIBI
MOKa3aTeIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

HUcnoab3oBars HU(ppoOBbIE pecypChl
JUTSl IOCTPOEHUS rPaQUKOB (PYHKIIUI
Y U3yYE€HUS UX CBOMCTB
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Jlorapudmuyeckas QyHKIHUS.
Jlorapupmuyeckre ypaBHEHUS
Y HEpaBEHCTBA

12

Jlorapudwm uncna. JlecaTuaabie
Y HaTypabHbBIC JIOTapUPMBI.
[IpeobpazoBaHue BBIPAKEHUM,
COJZIepIKAIUX JIOTapU(PMBI.
JlorapudmMudeckre ypaBHECHUS
Y HEPABEHCTBA.
Jlorapudmuueckas pyHkuus, eé
CBOICTBA U TpaduK

D®opmMy/IMpPOBATh, 3ANIMCHIBATH B
CHUMBOJINYECKOM (popme u
WJIIOCTPUPOBATH PUMEPAMU
cBoicTBa JioraprdmMa. BoINOJHATH
npeoOpa30BaHus BHIPAKECHUH,
COZIepKAIIUX JIOTAPU(PMBI.
®opmMyIMpPOBaTh U HILJIIOCTPUPOBATH
rpap)u4ecKu CBOMCTBA
norapupmuueckoit pyHkiuu. Pemarb
OCHOBHBI€ THIIBI JIOTApU(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
HUcnoab3oBars HU(ppoOBbIE pecypChl
JUTSI IOCTPOEHUS TPaPUKOB PYHKIIHI U
W3YYEHHUs] UX CBOWCTB.

3HAKOMHTBHCH € HCTOPHEN Pa3BUTHUS
MaTeMaTHuKu
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TpuronomeTpuueckue
GYHKIMM U UX TpadUKH.
TpuronomeTpuueckue
HEpaBEHCTBA

Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBA U rpaduKH.

[Ipumepsl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBarb NOHSAITHEM
nepuogndeckas GyHkius. CTpOUTb,
aHAJIM3UPOBATH, CPABHUBAThH
rpaguKyd TPUTOHOMETPUYECKHUX
byHkunii. @opMyTHPOBATH

U WIJIOCTPUPOBATHL Ipaduueckn
CBOMCTBA  TPUTOHOMETPUUYECKUX
byHKIUH.

Pemars npocrenimme
TPUTOHOMETPUUYECKUE HEPABCHCTBRA.
Hcnoab3oBaTh rpadyku 1 pelieHUs
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnoab3oBars HugpoBbIe pecypebl
JUTsl TOCTpoeHus TpadukoB PyHKIMIM U
W3YUYCHUS UX CBOMCTB
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[IpousBonHas. [Ipumenenue
MIPOU3BOIHOMN

24

HenpepriBabie pynkunn. Meton
WHTEPBAJIOB [IJISl PEIICHUSI HEPABEHCTB.
[IpousBonHas GpyHKIMH.
['eomeTpuueckuii u puznyeCKuii
CMBICJI IPOU3BOIHOM.

[Ipon3BOAHBIE DIIEMEHTAPHBIX
bynkuit. [IpousBomHas CyMMBI,
MPOU3BEACHUS, YACTHOTO (PYHKIUH.
[IprumeHenune mpou3BOAHOM K
UCCIeIOBaHUIO QYHKIIMK Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenune Hanbob1Iero 1
HAaMMEHBILIETO 3HAYEHUS (PYHKIMU

Ha OTpPE3KE.

[IpumeHeHune nponu3BOAHON AJIst
HAXOXKJICHUS HaWJTy4lIero peieHus B
MPUKIIAJIHBIX 3a/1a4ax, IS
ONpENENIEHNs] CKOPOCTH IpoLecca,
3aJ1aHHOTO (hOPMYIIOH WK TpaPuKOM

Ol'lepl/IpOBaT]) NOHATUAMMNU:

HernpepbIiBHAS PYHKIIMS; TPOU3BOIHAS

byHKIHH.

Hcnoab30BaTh TECOMETPUYECKUH U
(bU3UYECKUN CMBIC TPOU3BOTHOM

1 pemieHus 3anad. Haxoaurb
IIPOU3BO/IHBIE

AJIEMEHTAPHBIX QYHKIHHI, BBIYMCIATH
MPOU3BOHBIE CYMMBI, ITPOU3BEIACHHS,
YaCTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOJHYIO IS
uccienoBanusa PyHKIMK Ha
MOHOTOHHOCTh U IKCTPEMYMBI,
NPUMEHSTH Pe3yJbTaThl
HCCJIECJOBAHUA K ITOCTPOCHUIO
rpadukoB. [IpuMeHATH MPOU3BOJIHYIO
JUISL HAXO0XKACHUST HAWTYYIIIETO
pelieHus B MPUKIIAIHBIX, B TOM YUCTIE
COLIMAIbHO-I)KOHOMUYECKHX, 3a]]auax.
3HAKOMUTBLCH C UCTOPUEN Pa3BUTHUS
MaTeMaTH4eCKOro aHajin3a
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WHTerpan u ero npuMeHeHUs 9 [lepBooOpaznas. Tabauna
OnepupoBarp NOHATHAMM:
epBOOOPa3HBIX.
. nepBooOpa3Hasi, unrerpai. Haxonurb
MHTerpait, reoMeTpudecKuil 1
. IEPBOOOpPA3HBIC AJIEMEHTAPHBIX
(U3UYECKUI CMBICII HHTErpaJIa. .
(yHKUMI; BBIMMCAATHD HHTETPAl IO
Brrancnenne uarerpaia mo gopmyse .
. dopmyiae Hprorona—JleiOnua.
Herorona—Jleiiouuna .
3HAKOMHMTBCH € HCTOpPHeN pa3BUTHUA
MaTeMaTHYECKOro aHaIn3a
Cucrembl ypaBHEHHI 12 CucTeMBbl JINHEMHBIX YPABHEHUM.

Pemenne npuknagHeix 3aaa4 ¢
ITOMOIIIBIO CHCTEMBI JINHEVMHBIX
YPaBHECHUM.

CucreMbl M COBOKYITHOCTH LIETIBIX,
palMOHaIbHBIX, UPPAIIMOHAJIBHBIX,
NOKa3aTeNIbHBIX, JIOTAPUPMUUECKUX
YPaBHEHUI U HEPABEHCTB.
Hcnonb3oBanue rpaukoB GyHKIUN
JUISl pELIEHUS] YPAaBHEHUI U CHCTEM.
[IpuMeHeHnEe ypaBHEHN, CHCTEM U
HEPaBEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbBIX 00NaCTel HAyKH U
pEaTbHOM KU3HU

OnepupoBarp NOHATHAMM: CHCTEMA
JIMHEMHBIX YPABHEHUHN U €€ pEIICHUE.
HUcnonb30Barh CHUCTEMY JIMHEWHBIX
YpPaBHEHUU JUIS peleHus
IIPAKTUYECKUX 3a/1a4.

HaxoauTh pemeHust npoCTENIINX
CUCTEM M COBOKYITHOCTEMN
PAlMOHAJIBHBIX YPaBHEHUN U
HEPABEHCTB.

Ucnoan3oBarh rpaduku GQyHKIUN A5
pelIeHNs YpaBHEHUM.

MoneaupoBarbs peaibHbIE CUTYaIlUU
Ha s3bIKE  anuredpbl, COCTaBISATh
BBIPAXCHUS, YPABHEHUS, HEPABEHCTBA
M CHUCTEMBl II0 YCIIOBHMIO 3aJa4H,
HCCIEA0BATh NOCTPOCHHbIE MOJEJH
C MCTIOJIb30BaHUEM armapara anreopbl
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HaTypaHLHble M OCJIBIC YHCJIa

Harypanbable W 1ensle 4ucia B
3a/a4ax W3 PpEAIBHOM  KU3HH.
[Ipu3HaKK JETUMOCTH LEIIBIX YUCET

Ol'lepl/IpOBaT]) NOHATUSAAMMNU:

HaTypaJibHOE YHCJIIO0, IIEJI0€ YHCIIO.
Hcnonb30BaTh NpU3HAKY IEIUMOCTH
IEJIBIX YHCel, Pa3JIOKeHHE Ynclia Ha
MPOCTHIE MHOKUTEIIU JIJISl PEIICHUS
3aj1a4

[ToBTOpEeHuEe, 00001ICHUE,
CHCTEeMaTH3alMsI 3HaHUH

18

OCHOBHBIE MOHATHUSA Kypca anreOpsl U
Ha4yaJl MAaTEMaTHYECKOIO aHaJIn3a,
0000IIEHNE U CUCTEMATU3AIUA 3HAHUNA

Pemars npukiIagHbie 3a0a4M U3
pa3IMyYHBIX o0NacTel HayKu U
pEaAIbHON JKU3HU C ITIOMOILBIO
OCHOBHBIX MOHSITHH Kypca anreopsl
Y Ha4aJI MaTeMaTH4e€CKOTO aHaIu3a.
Bb10uparTh OoNTUMabHBIE CIIOCOOBI
BBIYUCIICHUN.

Hcnoab3oBarhb A1 perieHus 3aaa4
YPaBHEHMSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PYHKIIUI U
rpadgukoB

OBLIEE KOJIMYECTBO
YACOB II1O ITPOI' PAMME

102

33



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU S

IHHOACHUTEJIBHAS 3AIINCKA

BaxxHocTh yueOHOro Kypca TeOMETpHM Ha ypOBHE CpelHero oomiero ooOpazoBaHUs 0O0yCIOBIEHA MPAKTUUYECKON
3HAYUMOCTBIO METANPEIMETHBIX M TIPEIMETHBIX PE3yIbTaTOB 00yUYeHHS TEOMETPUH B HAMPABICHUN JIMWIHOCTHOTO Pa3BUTHS
oOyuatomuxcsi, GopmMupoBanus GyHKIIMOHAIBHOW MaTeMaTUYECKON TPaMOTHOCTH, U3YUYECHHS JPYTUX YUYCOHBIX TUCIUTLINH.
Pa3Butre y oOydaromuxcsi MpaBWIbHBIX NMPEACTABICHUN O CYIIHOCTU U MPOUCXOKICHUH T€OMETPUYECKUX aOCTpaKIuid,
COOTHOIIICHUH PEATbHOTO U UICATLHOTO, XapaKTepe OTPAKEHUS MaTEeMaTHIECKOW HAYKOH SIBIICHUHA M TIPOIIECCOB PEaTbHOTO
MHpa, MECTE TEOMETPHH B CHCTEME HayK M POJIM MAaTeMAaTHYECKOTO MOJACIUPOBAHUS B HAYYHOM IMO3HAHWH U B TPAKTHKE
crocoOCcTByeT (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI 00YHAIONIUXCS, @ TAKKE KAYECTB MBIILJICHUS, HEOOXOIUMBIX JJIs
aJlanTaiy B COBpEMEHHOM OOIIECTBE.

['eoMeTpust sBIIsE€TCS OMHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPETHET0 OOIIEro o0pa3oBaHusl, TaK Kak 00ecrieunBaeT
BO3MO)XHOCTh M3yUYEHUS KaK JUCIHMIUIMH €CTeCTBEHHO-HAYYHON HANpPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MpITIuIeHHE, POpMUPYyEMOE TP U3YUECHUN 00yUJaIOIIUMHUCS TTOHATHHHBIX OCHOB TEOMETPHH M IIOCTPOSHUHT
IIETIOYKH JIOTHUYECKUX YTBEPKIACHUN B XOJIE PEIICHUS T€OMETPUUYECKUX 3a/1a4, YMEHUE BBIJIBUTATh M ONPOBEPTaTh TUIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIICHHUH 3aa4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX OONACTSAX JESTEIILHOCTU YEJIOBEKa.
OpueHTalus 4eJoBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIUMOE YCIOBUE €T0 COIMAIIBHOTO ObITHS, (hopMa OTpakeHus
OKPY)KAIOIIEro MHUpPa, YCIOBHE YCIICHNTHOTO MMO3HAHWSA W aKTHBHOTO NMpeoOpa3oBaHus JeHCTBUTENbHOCTH. OmnepupoBaHue
MIPOCTPAHCTBCHHBIMA 00pa3amMu OOBEIUHSACT pa3HbIC BHJBI YUCOHOW W TPYIAOBOU ACATCIBHOCTH, SBISCTCS OJHUM W3
Mpo(eCCHOHANTBHO BaXKHBIX KA4eCTB, MOATOMY aKTyajbHa 3amada (opmMupoBanusi y oOydaromMXCs MPOCTPAHCTBEHHOTO
MBIIJICHAS KaK Pa3HOBUIHOCTH OOpPAa3HOTO MBINUIEHUS — CYINIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTHYECKOU
JESATETLHOCTH TI0 MHOTHM HAIPABJICHUSIM.

[{eas ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6a30BOM ypoBHE 00yueHUs: — 0011e00pa3oBaTeibHOE U
OOIIEKYyITYpHOE pa3BUTHE OOydYaromuxcss depe3 oOecrneyeHne BO3MOXKHOCTH TIPHOOPETEHHS W HCIOJIh30BaHUS
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CUCTEeMAaTUYECKUX TCOMETPUUYECKHX 3HAHUM ¢ JEWCTBUM, CHEIU(PUYHBIX TEOMETPUHM, BO3MOXKHOCTH YCIIEIIHOTO
POAOHKEHHSI 00pa30BaHUs 1O CIIEIMAIIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAIHBIM HCIOJIb30BaHUEM IT€OMETPHUHU.
[IpuopuTeTHBIMH 337ja4aMU OCBOEHUS yueOHOTO Kypca «l eomerpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISrOTCS:
(dbopMupoBaHUE MPEACTABICHUS O TEOMETPUHN KaK YaCTH MUPOBOM KYJIBTYPHI U
OCO3HAHUE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM; (DOPMHUPOBAHKE MTPEACTABICHHS O MHOTOIPAaHHHUKAX U TeJaX BPaILEHUs

KaK
0 BOXHEUMIIMX MaTEeMaTHYE€CKUX MOJENSX, MO3BOJSIOIIMX OMMCHIBATh W WU3y4aTh pPa3HbIC SIBICHHS OKPYKAIOIIETO MUPA;
(dbopMupoBaHUE YMEHUS paclio3HaBaTh Ha YEPTEXKaxX, MOJIETSAX U B PEAIbHOM

MUpE MHOTOTPAaHHUKHU U T€Ja BPAILECHUS; OBJaJCHHE METOJAMH PEUICHUS 3a]1a4 Ha MOCTPOCHMS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYP;

(bopMHpOBaHUE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSAMHA O MHOTOTPAaHHUKAX U TeJIaX BPAILLEHUS U X OCHOBHBIMU
CBOMCTBaMU; OBJIAJICHUE aJTOPUTMaMU PELICHHsS] OCHOBHBIX THUIIOB 3aj]a4, (GOPMUPOBAHUE YMEHUS MPOBOJUTH HECIOKHBIE
JI0Ka3aTeNbHBIE PACCYKICHHS B XO/I€ PEIICHUS CTEPEOMETPUUECKUX 3a4a4 U 33/1a4 C IPAKTHYECKUM COIEPKAHUEM; PA3BUTHE
MHTEJUIEKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0yYarolmuxcs, MO3HABATEIbHON AaKTUBHOCTH, MCCIEAOBATEIbCKUX
YMEHUHM, KPUTHUYHOCTU MBILUIEHUS; (POpMUPOBaHUE (PYHKIIMOHAIBLHON IPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUHU: YMEHUE
pacro3HaBaTh NPOSBICHUS FEOMETPUYECKUX MOHATUH, OObEKTOB U 3aKOHOMEPHOCTEN B peabHbIX )KU3HEHHBIX CUTYalUsIX U
IPU U3YUEHHUH PYTUX YUEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYIUPOBATH UX HA A3BIKE
reOMETPUU U CO3/[aBaTb I€OMETPUUECKUE MOJIEIH, MPUMEHSITh OCBOEHHBIM T€OMETPUYECKHH amnmapar s peleHus
MPaKTUKOOPUEHTUPOBAHHBIX 337a4, HHTEPIIPETUPOBATH U OLICHUBATD MMOJYYEHHBIE PE3YIbTATHI.

OTau4UTENbHOW 0COOCHHOCTHIO MPOTPaMMbI 10 TEOMETPHHU SIBJISIETCS] BKIIIOYEHHE B KYpC CTEPEOMETPUHN B Hayaje ero
W3YUYEHUS 3a/1a4, pelIaeMbIX Ha ypOBHE MHTYUTHBHOTO MO3HAHUS, U ONPEICIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIUPYET HpPOTEKaHUE
MHTYUTHBHBIX ITPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YUEHHIO ITPEIMETA.

[Ipennourenne oTHAETCS HAMIAIHO-KOHCTPYKTUBHOMY METONy OOY4YEHUSs, TO €CTh TEOPETHUYECKUE 3HAHUS HWMEIOT B
CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHOIIPAKTUYECKON NEITENbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEICTABICHUN Y
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00yYaronuxcs B Kypce CTepeOMETPUH MTPOBOIUTCS 3a CUET PEIICHNs 3a/1a4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00PA30B U 3a71a4
Ha OMEepUPOBAHUE

pOCTpaHCTBEeHHBIMU oOpa3amu. CozgaHue oOpa3a MPOBOAUTCS C OMOPON Ha HANIATHOCTH, a ONIEPUPOBaHUE 00pa3oM — B
YCIIOBUSAX OTBIIEYEHUS OT HAIVISIAHOCTH, MBICJICHHOTO U3MEHEHHS €r0 HCXOAHOTO COJIep KaHUsI.

OCHOBHBIMHM ~ COZIEpKAaTEbHBIMU JIMHUAMH ydyeOHOro Kypca «l'eomerpus» B 10-11 kmaccax ABIAIOTCS:
«MHuororpanaukny», «l[IpsMble W TUIOCKOCTH B MpocTpaHCcTBe», «Tema BpamieHus», «BexkTopbl M KOOpAuWHATHI B
MIPOCTPAHCTBEM.
dopMuUpOBaHHE JJOTUYECKUX YMEHUHN pacTpeaesisieTCsl He TOJIBKO MO COIepKATeNIbHBIM JIMHUSIM, HO U TI0 TofiaM O0y4YeHus Ha
YpOBHE CpeaHero od1ero oopa3oBaHusl.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHS IPOrpaMMbl MO T€OMETPUH,
pacnpeaenéHHbBIM Mo ToiaM 00y4YeHUs], CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOOBI OBIIAJCHUE T€OMETPUUECKUMHU OHATUSAMU
Y HaBBIKAMH OCYILECTBISIOCH MOCEI0BATENIbHO U MOCTYATENbHO, C COONIOIEHUEM MTPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKIJIIOYAJIMCH B OOIIYI0 CUCTEMY IF'€OMETPUUYECKUX MPEICTABICHUN 00ydaroInXCsl, paclIupsis U yriyomnss e€,
oOpasysl NPOYHbIE MHOKECTBEHHBIE CBSA3H.

OO6miee 4KCciI0 4acoB, PEKOMEHIOBAHHBIX ISl M3ydeHus: yueOHoro kypca «l'eomerpus» — 102 ygaca: B 10 kiacce — 68
yacoB (2 Jaca B Hezento), B 11 kiacce — 34 gaca (1 yac B Henernio).

COAEPXAHUE OBYYEHUA

10 KJIACC Ilpsimble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TOHATHS CTEepeoMeTpuu. Touka, TpsiMasi, TUIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 aKCMOMAaTH4YeCKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHoe pacnosnokeHne NpsMbIX B MPOCTPAHCTBE: MEPECEKAIONIUECS, MAPATIIEIbHBIE U CKPEUIUBAIOIINECS TPSIMBIE.
[TapannenbHOCTh NPSIMBIX U IUIOCKOCTEM B MPOCTPAHCTBE: MapajulesibHbIE MPSIMbIE B MPOCTPAHCTBE, MAPaLICIIbHOCTh TPEX
MPSIMBIX, MApAUICTBHOCTh MPSIMOM M IUIOCKOCTH. YIIIBI C COHANPAaBICHHBIMH CTOPOHAMH, YroJl MEXIY NpPsIMbIMH B
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npoctpancTBe. [lapamienbHOCTP TMIOCKOCTEM: NapajUielbHbIE IUIOCKOCTH, CBOWCTBA MMAPAJUICIBHBIX ILIOCKOCTEH.
[IpocTeiimme npocTpaHCTBEHHBIE PUTYPHI HA TIJIOCKOCTU: TETPAdIP, KyO, Mapajuiesienurie]], TOCTPOSHUE CEUCHHIA.

[leprieHIUKYASIPHOCTD MPSIMON U MIJIOCKOCTH: MEPIICHANKYISPHBIE MIPSMbIE B MIPOCTPAHCTBE, MPSIMbIC apalieIbHbIE U
NEPHEHAUKYISIPHBIE K TUIOCKOCTH, NPHU3HAK MEPIEeHIUKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TEopemMa O MpsSMOi
NEPHEHIUKYISIPHON TIIOCKOCTH. YIIIbI B IPOCTPAHCTBE: YIoJl MEXAY NPSIMOM U MIIOCKOCTBIO, IBYTPAHHBIN yTOJI, JIMHEHHBII
yroj AByrpaHHoro yria. [leprneHaukymnsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE OT MPSIMOMU 10
IJIOCKOCTH, MPOCKIUSI PUTYphl Ha TUIOCKOCTh. [lepneHaAuKyIIpHOCTh IUIOCKOCTEH: MPU3HAK MEPICHANKYISIPHOCTH JIBYX
IockocTer. TeopemMa 0 TpEX MEepIeHAUKYISIpax.

MHOrorpaHHuKHU

IloHATHE MHOIOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPDAHHMKA, BBIIYKJIBIE M HEBBIIYKJIbIE MHOTOI'DAHHUKH,
pa3BEépTka MHOrorpaHHuka. Ilpusma: n-yroiapHas npusMa, 'paHd U OCHOBAHUSA IPU3MBI, MpsMas U HAKIOHHAs IPU3MBI,
OOKOBas U MOJIHAS IOBEPXHOCTH pu3Mbl. [lapannenenumesn, NpsaMOyroiabHbIN Napajienenunesn u ero ceoictsa. [lupamuna:
n-yroibHas NUpaMuja, TPaHU U OCHOBaHWE NUpaMubl, OOKOBas W MOJIHAS NOBEPXHOCTh MHPAMU[IbI, MPABWIbHAS W
yCeu€HHass MNUpaMuia. OJEMEHTbl NPU3Mbl W nUpamuabl. [IpaBUIbHBIE MHOTOIDAaHHHMKHW: TOHATHE NPABUIBHOTO
MHOTOIpaHHUKa, IIpaBWJIbHAsA IpU3Ma W IPaBWIbHAsA NUPAMUIA, NPAaBWIbHAS TPEYroibHas IUpaMHUIa U IPABUIbHBIN
Terpadap, Ky0. IlpencraBnenrne o mpaBWIbHBIX MHOTOIPAHHHUKAaX: OKTadlp, JOJAEKadp U ukocadap. CeueHus MpU3MBI U
IIUPAMUBI.

CuMMeTpHsl B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH. ODJIEMEHTBl CUMMETPUHM B
UpAMUIAX, apajljIeIeuneax, IPaBUIbHbBIX MHOTOTPAHHUKAX.

Bbluncienre 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yribl. I[lnomans OOKOBOM MOBEPXHOCTH W TOJHOU
MOBEPXHOCTHU NPSAMON MPU3MBI, IUIOIIA/Ib OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOii pu3mbl. [Lnomniaas 60koBoiM
MOBEPXHOCTHU U MOBEPXHOCTU MPABHIIBHON MUpaMUIbI, TEOpEeMa O IJIOMAAN yceu€HHOoM nmupamuabl. [lonstue 06 oObéMme.
OO0BEM paMuIbl, TPU3MBI.

[Tomo6nbIe Tena B mpocTpancTBe. COOTHOIIECHUS MEXAY TIIOMASIMU TOBEPXHOCTEN, 00hEMaMU TTOJJOOHBIX TETI.
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11 KJIACC Tena Bpaimenust

[unmuaapuyueckas MOBEPXHOCTb, 00pa3ylonIie HUIHHIPHUECKON MOBEPXHOCTH, OCh IMJIMHIPUYECKOM MOBEPXHOCTH.
[Hunuup: ocHOBaHUS U OOKOBasi IOBEPXHOCTh, 0Opa3yrolas U 0Ch, IUIOMIA/lb OOKOBOW U MOJIHON OBEPXHOCTH.

Konnueckas HOBEpXHOCTh, 00pa3yolIe KOHUYECKOW TOBEPXHOCTH, OCh U BEPIIMHA KOHMYECKON NOBEpXHOCTH. Konyc:
OCHOBaHHUE U BEpILMHA, 00pa3yrolias ¥ 0Ch, IJIOLAAb OOKOBOHM U MOJTHON MOBEPXHOCTU. YCEUEHHBIN KOHYC: 0Opa3yrouue u
BBICOTA, OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa n map: ueHTp, paanyc, AuamMmeTp, IJI0Iaab HOBEPXHOCTU cepbl. B3anMHOE pacnionoxkeHne cepbl U MIIOCKOCTH,
KacareJabHas IMIIOCKOCTh K cdepe, MIomaab chepsl.

N300paxeHne Ten BpalleHus Ha IUI0CKOCTH. Pa3BEpTka NuIMHApa U KOHYca.

KoMOuHanuu ten BpallleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONUCAHHBIM OKOJIO cdepbl, cdepa, BIUCAHHAS B
MHOTOT'PaHHUK, WJIM TEJIO BpalICHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00bEMOB Ted. Teopema 00 00bEME MPSAMOYTOJIBHOTO Napajuleienunena u
cnencteus u3 He€. O0BEM muIMHApa, KoHyca. O0BEM 1mapa U miomaab chepsl.

[TonoOHbIe Tena B mpocTpancTBe. COOTHOLIEHHSI MEXKIY IUIOMIAIIMU TOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEJl.

Ceuenuss mwIMHApA (MapaieIbHO M MNEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca (mapasulebHOE OCHOBAaHUIO U
IIPOXOJISIIIIEE YEPE3 BEPIIMHY), CEUECHHUS IIapa.
BekTOopbl M KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockoctd M B mpocTtpaHcTBe. CIOXKEHHUE W BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa HAa YHCIIO.
Pasznoxxenne Bexropa mo TpéM HEKOMIUIAHApHBIM BekTopam. lIpaBuio mapasuienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TTPABUIT ACHUCTBUM ¢ BeKTopamu. [IpsMoyronpHas cucteMa KoopauHar B mpocTpaHcTse. KoopanHarel BekTopa.
[Ipocreiimune 3ama4m B KOOpAWHATAX. Yrojl MexAy BekropaMu. CKaJsIpHOE MPOU3BENCHUE BEKTOPOB. BbluncieHne yrios
MEKly IPSMBIMU U IIJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOJ IIPU PEIICHUU T'€OMETPUUYECKUX 3a1a4.

HNPEIMETHBIE PE3YJIBTATBI

K koniy o0yuyenus B 10 kyacce oOy4aroniuiicsi moJlyduT CIAEAYIOIINUE MPEAMETHbIE PE3YIbTATHI:

OIICPpUPOBATH NIOHATUAMM: TOYKA, IIPAMaA, IMIIOCKOCTD,
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MPUMEHSTh aKCHOMBI CTEPEOMETPHUHU U CIEICTBHS U3 HUX MPU PEILLICHUH
reOMETPUYECKUX 33]1a4; ONEPUPOBATh MOHATHAMU: NAPAILIEIBHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX U
IJIOCKOCTEH; KiIaccu(UIMPOBAaTh B3aMMHOE PACIOIOKEHUE NPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE;, OMNEPUPOBATH
HNOHSATUSMU: JBYT'PAHHBIN YroJ, TPAHU JBYTPAHHOIO yIya, peOpo ABYTrpaHHOIO yIvia, JMHEHHBIM yroj JBYrpaHHOTO YIJa,
rpaayCcHasi Mepa ABYTPaHHOTO YIIIa;

ONEPUPOBATH MOHSATUSMH: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTBl MHOTOIPAHHUKA, TPABWJIbHBI MHOTOTPAHHUK; PACHIO3HABATh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB
(mupamua, mpu3Ma,

MPSIMOYTOJIBHBINA TIapaijiesienune1, Ky0); KiaccuduiuupoBaTh MHOTOIPAaHHUKH, BBIOMpPasi OCHOBAaHUS Ui KiacCU(PUKAIIUU
(BBIMYKJIBIE W HEBBINYKJIbIE MHOTOTPAaHHUKHM, TPaBWIbHbIE MHOTOTPAHHUKHU, TMPSIMbIE W HAKJIOHHBIE MPU3MBI,
napajuieJenune/bl); OnepupoBaTh MOHATUSAMU: CEKyllas IUIOCKOCTb, CEYEHHE MHOTOIPAHHHUKOB; OOBSCHATH HPHHIIMIIBI
IIOCTPOCHMSI CEYECHMI, HMCIOJb3Yys METOX CJIEOB; CTPOUTH CEYEHHSI MHOTOIPAHHUKOB METOJIOM CJIENOB, BBINOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHU3Y; pellaTh 3a7adyd Ha
HaXOXXJIEHHE T€OMETPUYECKUX BEJIMUMH M0 00pa3liamM WM alropuTMaM, MPUMEHsIS U3BECTHbIE aHAIMTUYECKUE METObI MPU
pPELIeHNH CTaHJAPTHBIX MaTeMaTUYECKUX 3a]1a4 Ha BBIYUCICHUE PACCTOSIHUN MEXAY IByMsl TOUKAMH, OT TOUKH 1O TPSIMOM,
OT TOYKH JI0 TNIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS NPSIMBIMU; PEILATh 33a4d HA HaXOXKIECHUE N'€OMETPUUYECKUX BEIUUUH
1o 0Opasiam Uiy alropuTMam, MPUMEHSIS U3BECTHBIC aHATUTHYECKHE METOIBI TIPU PEIIEHUN CTaHapTHBIX MAaTEeMaTUYECKUX
3a/la4 Ha BBIUMCIIEHUE YITIOB MEXIY CKPEUIMBAIOIIMMUCS MPSIMBIMHU, MEXIY IPSIMOM U MIOCKOCTHIO, MEXKIY MIOCKOCTAMH,
JBYTPAHHBIX YIJIOB; BBIYUCIATH OObEMBI U TUIONIAIM MIOBEPXHOCTEH MHOTOIPAHHUKOB (ITpU3Ma,
NUpaMuJia) ¢ IpUMEeHEeHnEeM (OpMYIl, BBIUUCISATh COOTHOIICHUSI MEXKY IJIOIIAISIMHU MOBEPXHOCTEH, 00bEMaMK MOTO0OHBIX
MHOT'OI'PaHHUKOB; ONIEPUPOBATH MOHATUSIMU: CAMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U TUNIOCKOCTh
CUMMETPUH, LEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBI; U3BJIEKaTh, TPEOOPA30BBIBATH U MHTEPIPETUPOBATH MH(OPMALIMIO
O MPOCTPAHCTBEHHBIX TEOMETPUIECCKUX (UTYpaX, MPEACTABICHHYIO Ha YEPTEKAX M PUCYHKAX; IPUMEHSITh TEOMETPUUECKUE
(akTbl AJ1g pElIeHUs] CTEPEOMETPUUECKUX 3a/ad,

mpcAroIararommnux HECKOJIbKO MIAroB pCuICHHUsA, €CJIN YCIOBUA IPUMCHCHUA 3a/I1aHbBI B SIBHOM (bopMe;
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OPUMEHATh  NPOCTEWIIME  NPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHCTEMBl MpPU PEIICHUH CTEPEOMETPUYECKUX 3a/la4; MPUBOAUTH MPUMEPbl MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOLE U KU3HH,
pacno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE; IPUMEHSTH MOJIYYEHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBAThH
peanbHbIE CUTYaIlUd U MIPUMEHITh U3yUeHHbIC TIOHSATHUS B MPOIIECCe MOUCKA PEUICHHS] MaTeMaTHIeCKH C(HOPMYIUPOBAHHON
poOIEMBbl, MOIETMPOBATh PEAJIbHBIE CUTYAIIUU Ha SI3bIKE TEOMETPUH, UCCIIEN0BATH IOCTPOECHHBIE MOJIEIIN C UCIIOIb30BAHUEM
reOMETPUYECKUX TMOHATUU M TEopeM, ammnapara ajareOpbl, pemarb MPAaKTHYECKUE 3aJlaud, CBSI3aHHBIE C HaXOXKIECHUEM
reOMETPUYECKUX BEJTUYHH.
K koH1y o0ydyenus B 11 kiaacce oOyyaromuiicss HAy4YnTCA:

OMepUpOBaTh TMOHATHAMHU: LWJIMHAPUYECKAs IOBEPXHOCTb, OOpa3yromue
UUAJIUHAPUYECKON TOBEPXHOCTH, IWIMHJP, KOHUYECKAs MOBEPXHOCTh, 00pa3yrouue KOHMYECKOM MOBEPXHOCTH, KOHYC,
chepuyeckas MOBEPXHOCTh; paclo3HaBaTh Tela BpaluleHUs (LUIMHAP, KOHYC, cpepa 1 map); 00bACHIATH CIIOCOOBI MOTYUYEHUS
TEJ BpAlLlCHHUS],;

KJIacCU(PHUIIMPOBATh B3aMMHOE PACHOJIOKEHUE C(epbl M IMIOCKOCTH; ONEPUPOBATH MOHSATUSMU: IIAPOBOM CETMEHT,
OCHOBAaHHME CETMEHTa, BhICOTA CETMEHTA, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM
CEKTOp; BBIUUCIATH 00OBEMBI U TUIONIA/IM TOBEPXHOCTEN TeJl BpallleHUs, TEOMETPUUECKUX
TeJ ¢ IpUMEHEeHHneM (HOopMyIT; ONIEPUPOBATh MOHITUSIMH: MHOTOTPAaHHUK, BIMCAHHBIN B c)epy U OIUCAHHbBIN
okosio cdepsl, chepa, BIUCaHHAE B MHOTOTPAHHUK WJIM TEJO BPAIEHUS; BBIYUCIATH COOTHOIICHUS MEXIY IJIOMaJsIMU

MOBEPXHOCTEH U 00bEMaMU
MTOJIOOHBIX TEJI;

M300paXkaTh u3ydyaemble (GUTYpPBI OT PYKH U C TPUMEHEHUEM MTPOCTHIX
YepTEKHBIX MHCTPYMEHTOB; BBITIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BUI cBEepXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPALCHNUS;
U3BJICKATh, UHTEPHPETUpOBaTh U NPeoOpa3oBBIBATH uH(pOopMaIHIO
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O IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUrypax, MPEACTABICHHYIO Ha YEPTEKaxX M PUCYHKAX; ONEPUPOBATh MOHITHEM
BEKTOp B IIPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS CI0KEHUs BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T; IPUMEHSITh [IPaBUIIO NapajuleIeUNea;

ONEPUPOBATH NMOHATHUAMU: JIEKAPTOBBI KOOPAUHATBHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAUHATBl BEKTOPA, YrOJ MEXKAY BEKTOPAMH, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEApPHBIC M KOMIUIAHAPHBIE
BEKTOPBI; HAXOAUTh CyMMY BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO0, YTOJI MEXAY BEKTOPAMHU, CKAJIIPHOE IIPOU3BEICHHUE,
pacKJIaabIBaTh BEKTOpP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM; 3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CHUCTEME
KOOPAMHAT; IPUMEHATh T€OMETPUUECKHUE (PAKTHI JJIs1 pEIIEHUSI CTEPEOMETPUUECKHX 3a]1ad,

MPEANOoNarallliuX HECKOJIbKO IIAaroB pEelICHUs, €CIIM yCIOBUA IPUMEHEHUS 3aJaHbl B ABHOM (hopme; pemarb IpocTerIme
TreOMETPUYECKHE 3a]1a4 Ha IPUMEHEHNE BEKTOPHO-

KOOPJAMHATHOTO METOJA; PEIIATh 3a/1a4M HA JOKAa3aTeJIbCTBO MATEMATUYECKNX OTHOLIEHNUN M HAXOKJIECHHE T€OMETPHUUECKHUX
BEJIMYMH 10 00pa3aM Win aIrTOPUTMaM, IPUMEHSISI U3BECTHBIE METO/IbI PY PEIIEHUH CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4;
[IPUMEHATh IPOCTEUIIME IIPOTPAMMHBIE CPEACTBA U DJIEKTPOHHOKOMMYHUKAI[MOHHBIE CHUCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX 3a7a4; MPUBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IMPUPOJIE U KU3HU,

pacIio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE; IIPUMEHATD I10JyYCHHBIE 3HAHKS Ha IIPAKTUKE: aHAJIIU3UPOBATh
peasbHble CUTYallud U IPUMEHSATh U3yUEHHBIE IOHATHUS B IIPOLIECCE MOUCKA PEIICHUS] MaTeMaTH4YeCKU ChOPMYIUPOBAHHOM
po0JIeMbl, MOACIIMPOBATh PEAIbHbIE CUTYaI[UH Ha SI3bIKE TE€OMETPHUH, UCCIIEN0BAThH MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM
reOMETPUYECKUX TMOHATUH M TEeopeM, amnmapara ajireOpbl, pelarbh MpakTUUYEeCKUe 3a7adyd, CBA3aHHbIE C HAXOXKIECHUEM
Tre€OMETPUYECKUX BEJIMUHH.

TEMATHYECKOE IINTAHUPOBAHHUE
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10 KJIACC

OcHoBHOE COACPIKAHUC

HanmenoBanue pasziena | KoauuecTBo OcCHOBHBIE BUBI ICATEIIBHOCTH
(Temnl) Kypca 4acoB o0y4Jaromuxcs
BBenenue B cTepeoMeTpuIo 10 OCHOBHBIE MIOHATHS CTEPEOMETPUH:

TOYKa, psiMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuna uzodpakeHus
Ha PUCYHKAaX: N300pakeHus
MJI0CKOCTEH, MapalyIeIbHBIX MPSIMBIX
(OTpe3KoB), CepeIUHBI OTPE3KA.
[TonaTHA: IepeceKarommecs
MJI0CKOCTH, MEPECEKAIONTUECS TIPSIMast
Y TUIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMH,
U300pa’keHNEe MHOTOTPAHHUKOB Ha
pPUCYHKAX, Ha MTPOEKIIMOHHBIX
yeprexxax. HayanbHble cBeeHUs 0
KyOe ¥ mupamMuie, uX pa3BEPTKU U
Moznend. CedeHrs MHOTOTPaHHUKOB.
[TonsiTrie 00 aKCMOMAaTUYECKOM
NOCTPOCHUH CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

AKTyaJIu3upoBaTh (HaKkThl U METOIbI
IJITAHUMETPHH, PEIICBAHTHBIE TEME.
IHonyuyaTs npeacTaBieHUs O
MPOCTPAHCTBEHHBIX (UTYypax,
pa3z0uparb NpoCTEHIINE MpaBHIIa
U300paKeHUs ITUX PUTYD.
HN300paxars NpsMyI0 U INIOCKOCTh Ha
PHUCYHKE.

Pacno3HaBars MHOTOTPAHHUKHU,
nupamMuay, KyO, Ha3bIBaTh HX
AIIEMEHTHI.

JesaTb pUCYHOK KyOa, MUpaMHU/IbI,
HAXOJIUTh OIIMOKU B HEBEPHBIX
M300paKeHUSX.

3HAKOMMTBLCSI C CEUCHUSIMHU, C
METOJIOM CJIEZIOB; UCTIOJIB30BaTh

JUIS1 TIOCTPOEHUS CEUCHHSI METO]T
CJI€/IOB, KPaTKO 3allMChIBATh IIaru
MOCTPOEHUSI CEUCHUSI.
Pacno3naBarhb BUJ] ceUeHUS
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Y OTHONICHUH, B KOTOPBIX CEYCHHE
JenuT pedpa Kyba, HAXOAUTh IOIA/lb
CEUCHHUSI.

Hcnoan3oBarh nogodue npu
pElIeHUH 3aa4 Ha TIOCTPOCHUE
CECUYCHHUM.

3HAKOMHTBLCH C AKCHOMATHYECKUM
IIOCTPOECHHUEM CTEPEOMETPHUH, C
AKCHOMaMH CTEPEOMETPUH U
CJIEJICTBUSIMHU U3 HUX.
HNinrocTpupoBarh akCHOMBI
PUCYHKaMH U IpUMEpPaMU U3
OKpYy>KaroIieit 00CTaHOBKHU

[IpsiMbIE U TITIOCKOCTH B
MIPOCTPAHCTBE.

[TapamienbHOCTh IPSIMBIX
U TUIOCKOCTEN

12

B3auMHOE pacronokxeHue MpsSMbIX
B IIPOCTPAHCTBE: NepeceKaromuecs,
NapajuieIbHbIE U CKPEIIMBAIOIIUECS
psIMbIE.

[TapannenbHOCTH MPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
rapajuieabHbIE IPSAMBIEC B
MPOCTPAHCTBE; NMAPAIIIETBHOCTD TPEX
MPSIMBIX; MAPAIIICIIBHOCTD MPSIMOU U
IJIOCKOCTH. YIJIBI C
COHAIIPABJIICHHBIMHA CTOPOHAMU; YTOJ
MEXAY NPSIMBIMH B ITPOCTPAHCTBE.

AKTyaJIu3upoBaThb (HaKkThl U METObI
TJIAHUMETPHUH, PEJICBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.
IlepeuncasiTb BO3MOXXHBIE CIIOCOOBI
PACIONIOKEHUS IBYX MIPSIMBIX B
MIPOCTPAHCTBE, HIUTFOCTPUPOBATH UX
Ha npuMepax. JlaBaTb onpeaenenne
CKPEITUBAIOIINXCS MPSMBIX,
dhopmynupoBaTh MPU3HAK
CKPENTUBAIOIINXCS TPSIMBIX U
MIPUMEHSTD €r0 TIPH PEIICHUN
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[TapannenbHOCTh IIIOCKOCTEN:
napajuieIbHbIE INIOCKOCTH; CBOMCTBA
NapaJuIeIbHBIX IIIOCKOCTEH.
[IpocTeiime NpoCcTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTHU: TETPAdIP, KyO,
napajuiejenunesa; NoCTpoOeHue
CEYECHUN

3az1a4.
Pacno3znaBarsb npusmy, Ha3bIBaTh €€
DIIEMEHTHI.

CrpouTh ceueHust IpU3Mbl Ha
TOTOBBIX YepTexKax.

IlepeuncasiTh BO3MOXKHBIE CIIOCOObI
B3aMMHOTO PAaCIIOJIOKEHHSI PSIMON
Y IUIOCKOCTH B ITPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATBbHON KU3HMU.
JlaBarb onpene/ieHue
NapaJuIeIbHOCTH NPSAMON U
IIJIOCKOCTH.

®opmMy/IMpPOBATh MPU3HAK
MapaJuIeIbHOCTH MIPSMOU U
IJIOCKOCTH, YTBEPKACHUE O IPSIMOI
MEPECEUYEHHUS] ABYX MIOCKOCTEM,
MIPOXOIALIMX Yepe3 MapajuleiIibHbIE
IpsIMBIE.

Pemarp nmpaktuyeckue 3aqadu Ha
MMOCTPOCHUE CEUEHUM
MHOT'OI'paHHHUKA.

OO0bsACHATH Cily4an B3aHMHOIO

PACTIOJIOKEHUS TIIIOCKOCTEM.

JlaBaTh onpenesieHre MapauieIbHBIX
TJIOCKOCTEMN; MPUBOAUTH IPUMEPHI
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U3 PEATbHOU JKU3HU U OKPYKAIOLIEH
00CTaHOBKH, WITIOCTPUPYIOIIKE
MapaAJUICIIbHOCTD MIOCKOCTEM.
Hcnmoab30Barh pu3HaK
MapasuieIbHOCTU ABYX IJIOCKOCTEH,
CBOMCTBA MapajuIeIbHbIX
MJIOCKOCTEHN MPHU PEIICHUU 3a/1a4 Ha
noctpoeHue. OO0bSACHATD, YTO
Ha3bIBACTCS MapaJIICIbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCSI IPOCKTUPOBAHUE
buryp Ha ruiockocTh. M300paxkarb
B MapasuieJbHON MPOEKIUH

pa3JIMYHbIE TEOMETPUUECKHE

¢burypsl.

MoaeaupoBarb peajibHbIE CUTYallMU
Ha $3bIKE T€OMETPHM, HCCIENOBATh
IMOCTPOEHHBIE MOJEIIN

C UCIIOJIb30BAHUEM TE€OMETPUUYECKUX
TTOHATHUU.

Hcnonb30Barh Mpy pelIeHUN 3a1a4
HA IOCTPOEHUE CEUCHUU MOHATUE
MapauieIbHOCTH, TPU3HAKHA U
CBOMCTBA IMapaJIJICIbHBIX MIPAMBIX
HA IJIOCKOCTH
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[leprieHIUKYIAPHOCTD
NPSIMBIX U IUIOCKOCTEN

12

[leprieHIUKYIAPHOCTD NPSMOU U
IUIOCKOCTH: NEPIEHIUKYISIPHBIC
IIPSIMBIE B IPOCTPAHCTBE, MPSIMbIE
IIapajulesIbHbIE U MEPIIEHANKYIISAPHBIE
K IJIOCKOCTH, IIPU3HAK
NEPIEHANKYISIPHOCTH NPSIMON U
IJIOCKOCTH, TEOpEMa O MPSAMOU
IIEPIICHIUKYIISIPHON IIOCKOCTH
IleprieHIUKYIAp U HAKJIOHHBIE:

paccTosiHUE OT TOYKHU JI0 TIOCKOCTH,
pPAcCTOSIHUE OT MPSAMOM A0 MJIOCKOCTH

AKTYyaJu3upoBaTh (PaKThl U METO/IBI
IJJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUU.

OO0BbACHATD, KAKOW yIroJI Ha3bIBAETCS
YIJIOM MEXAY MEPECEKAIOUMUCS
MPSAMBIMH, CKPEITUBAIOIINMUCS
IIpsAAMBIMU B IIpoCcTpaHcTBe. JdaBarb
onpeaeJeHue IEePICHIUKYIAPHBIX
IIPSAAMBIX U IIPSIMON,
IIEPIICHIUKYIISIPHON K IIJIOCKOCTH.
HaxoauTh yriel MEXay

CKPCIIUBAOIMUMUCH IIPAMBIMHA B I(Y6e )51

MIAPaAMHU/IE.

IIpuBoaAMTL NpUMeEPHI U3
pEaIbHON JKU3HU U OKPYKAOLIEN
00CTaHOBKH, WILTIOCTPUPYIOLLIKE
NEPHEHAUKYISIPHOCTD MPSMBIX B
IPOCTPAHCTBE

U IEPHEHAUKYISIPHOCTD MPSMOH K
IIJIOCKOCTH.

®opMyIMPOBATH PU3HAK
NEPHEHAUKYISIPHOCTH MPSMOM U
IUIOCKOCTH, IPUMEHSTH €r0 Ha
IPaKTHUKE: OOBICHITH
NEPIEHINKYISIPHOCTD pedpa Kyda u
JUaroHAJIM €T0 TPaHu, KOTOpas €ro
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HE COJICPKUT, HAXOJIUTH JIJIUHY
JTUaroHaau Ky0a. BEIYUCIISITE BBICOTY
IIPAaBWJIBHOW TPEYTOJIILHOU U
IIPABWJIBHOW YETBIPEXYTOIBHON
npamMu 1Mo JJinHaM peodep.

Pemarh 3a/1a4n Ha BEIYUCIICHUS,
CBSI3aHHBIE C MEPIECHIUKYIISIPHOCTHIO
MPSAMOM U TIOCKOCTH, C
WCIIOIb30BAHUEM IPU PELICHUN
IUTAHUMETPUYECKUX (PaKTOB U
METOJIOB.

OObACHATD, 4TOo Ha3bIBAIOT
MEPIECHIUKYJISIPOM U HAKJIOHHOW U3
TOYKM K TIUIOCKOCTH; MPOEKIUEH
HAKJIOHHOHM Ha MJI0CKOCTh. OOBICHATS,
YTO HAa3bIBACTCS PACCTOSTHUEM:  OT
TOYKH  JO  TUIOCKOCTH;  MEXIY
napasuieIbHBIMU IJIOCKOCTAMU; MEXKTY
npsAMOM M TApajuIeIbHOW  €i
MJIOCKOCTBIO; MEXTY
CKPEILUBAOIINMHUCS IPSIMBIMU.
HaxoauTh 3TH pacCTOAHUS B MPOCTHIX
ciiydasix B KybOe, mupamuie, MpusMe.
MogaeaupoBarb peajbHbIE CHTYyallMU
Ha SI3bIKE TEOMETPHUU, HCCIEA0BaTh
MOCTPOEHHBIE MOJIEIIH c
HCII0Ib30BAHUEM T€OMETPHUUECKHUX
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TTOHSATHM.

Hcnonb30BaTh Npy pELICHUN 337a4 HA
MIOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa PSIMOYTOIBHBIX
TPEYTOJIbHUKOB
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YIIIbl MEXy IPSIMBIMU U
IIJIOCKOCTSAMHU

10

VYIiibl B IPOCTPAHCTBE: YIOJl MEKIY
MPSIMOM U TTOCKOCTBIO; IBYTPAHHBIN
YIOJI, INHEWHBIN YIOJI IByTPAHHOTO
yrIia.

[leprieHIUKYIASIPHOCTD IJIOCKOCTEM:
IIPU3HAK MEPIICHINKYIIPHOCTU IBYX
mIockocren. Teopema o Tpéx
MEePIEHIUKYISIpax

AKTYyaJu3upoBaTh (PaKThl U METO/IBI
IJJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaTh onpeneseHue yria MexXIy
IIPSIMOM U IJIIOCKOCTBIO,
(bopMynupoBaTh TEOPEMY O TPEX
NEePHEHANKYISIpaxX U OOpaTHYIO K HEM.
Haxoaurs yroia Mexay npsiMou u
IJIOCKOCTBIO B MHOTOTPaHHUKE,
paccTosiHue OT TOYKHU 10 IIPSIMON Ha
IJIOCKOCTH, UCIIONB3Ysl TEOPEMY O
TpEX nepneHauKyisapax. [Iposonuts
Ha YepTeKe NEPIEHANKYISAP: U3 TOUKH
Ha [PSIMYIO; U3 TOYKHU HA IIOCKOCTb.
JlaBaThb onpeneeHue ABYrPaHHOIO
yIiia ¥ ero 351eMeHTOB. OObACHATD
PABEHCTBO BCEX JIMHENHBIX YITIOB
JBYTPAHHOIO YIJIA.

Haxoaurh Ha yepTexe ABYTPaHHBIN
yTOJI IpU peOpe MUPaMUIbI, TPU3MBI,
napasulesIenuneaa.
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JlaBaThb onpeaesieHue yria MExIy
IIOCKOCTSIMH. JlaBaTh
omnpenaesieHue v (popMyJIHPOBATH
NMPU3HAK B3aUMHO
MEePIEHIUKYIISIPHBIX TJI0OCKOCTEH.
HaxoauTh yriisl MeXAy IIIOCKOCTIMU
B KyOe U nmupamue.

HNcnonb30BaTh Npu pelieHU 3a1a4
OCHOBHBIE TEOPEMBI K METOIbI
TJIAHUMETPUH.

MogaeupoBaTh peajibHbIC CUTYallMU
Ha SI3bIKE TE€OMETPHUHU, MCCJIeA0BATH
MMOCTPOCHHBIE MOJICJIN

C UCIIOJIb30BAHUEM I€OMETPUUECKUX
MMOHSATHH.

Hcnonb30BaTh Npu pelieHUd 3a1a4
Ha MOCTPOEHUE CEUEHUN
COOTHOIIEHUS B MIPSAMOYTOJIbHOM
TPEYTOJIbHUKE
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MHOrorpaHHUKH

11

IToHsiITHE MHOTOTPaHHHUKA, OCHOBHBIE
AJIEMEHTBI MHOTOTPAaHHUKA,
BBIITYKJIbIE U HEBBIIYKJIbIE
MHOTOTPAaHHUKHU; pa3BEPTKA
MHOTOTPaHHUKA.

[Ipusma: n-yronbHasi mpu3Ma; rpaHu

AKTYyaJIu3upoBaTh (PaKThl U METOJIbI
IJIAHUMETPHUH, PEJICBAaHTHBIE TEMe,
NpoBOoAMTH aHajoruu. JlaBaTh
onpejaeieHue

napajuiesienuiesa, pacno3HaBaTb €ro
BHUJIbI U U3y4YaTh CBOMCTBA.

51




Y OCHOBAHUS MPU3MBI; TIpsAMas U
HAKJIOHHAs MIPU3MbI; OOKOBAs U
MOJTHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, OpssMOYTOJIbHBIN
napaJsuiesienuine]l 1 ero CBOMCTBA.
[Tupamuna: n-yrompHas mupaMua,
TpaHu ¥ OCHOBAHHE MTUPAMHU/IBI,
OOKOBas ¥ MOJIHASL TOBEPXHOCTD
MUPAMU/IBL;, IPABUIIbHAS U
yceuéHHas nupaMua.

DJeMEHTHI MPU3MBI U TTUPAMUIBI.
[IpaBuIBHBIE MHOTOTPAHHHKH:
TIOHATHE TIPABHIIBHOTO
MHOTOTpaHHWKA; MPaBHJIbHAS MTPU3Ma
W TIpaBUJIbHAS TUPAMUIA; PABHIIbHAS
TpEeyroibHas MUpaMuIa u
MPaBUJIBHBIN TETpadIp; KyO.
[IpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadIP, TOIEKAIP
Y UKOCaIP.

CumMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUKH,
MPSIMOM, TITIOCKOCTH. DIIEMEHTHI
CUMMETPHUH B TUpaMHUIax,
napasuiesienuneaax, NpaBmIbHbIX
MHOTOTpaHHUKAX.

JlaBaTh onpeelieHre TupaMu/Ibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
dhopmyanpoBarh cBolicTBa pEdep,
TpaHey Y BBICOTHI ITPABUILHOU
MAPAMHUIBI.

Haxoauth miomaas ojJHol u
OOKOBOM MOBEPXHOCTH MUPAMHUIBI.
/laBaThb onpeneneHue yCeYEHHOU
MMUPAMU/IbBI, HA3BIBATh €€ SJIEMEHTHI.
DopMyJIHPOBATH TEOPEMY O
IJI01a11 OOKOBOM MOBEPXHOCTH

IIPABWJIBHOW YCEYEHHOW ITUPAMHUIBI.

Pemarp 3a/1a4n Ha BEIYUCIICHUE,
CBSI3aHHBIE C MUPAMUJIAMH, a TAKKE
3a/1a4M Ha [MOCTPOEHUE CEUYEHU.
JlaBarh onpeaesieHue prusMsl,
pacmo3HaBaTh BUJbI IPU3M,
U300paxkaTh IPU3MbI HAa YEPTEKE.
HaxoauTs miomane MoJIHON WIIN
OOKOBOI1 MOBEPXHOCTH MPU3MBI.
M3yuars cooTHOmEHUS DMnepa
JUTs uncia pédep, rpaHeil U BepIIuH
MHOTOTpaHHUKA.

N3yuarh BUbI MPABUIBHBIX
MHOTOTPaHHUKOB, UX HA3BaHUS U
KOJIMYECTBO TpaHEH.
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Brruncienne JJIEMEHTOB
MHOTOTPAHHUKOB: pEOpa, AMAaroHas,
yribl. [1nomans 60koBOM MOBEPXHOCTH
U TIOJHOM TIOBEPXHOCTH IPSAMOU
IIPU3MBI, IUIOIIAb OCHOBaHM,
TeopeMa O OOKOBOW IOBEPXHOCTU
npsamMoil nmpusmel. [lmomans OoxoBoi
IIOBEPXHOCTHU " IIOBEPXHOCTHU
NpaBUIBHOM TNHpPaMUJbI, TEOpEMa O
wionaaM  OOKOBOM  MOBEPXHOCTU
YCEUEHHON NTUPAMH/IBI

H3yuyars cumMmMeTprIo
MHOTOI'paHHUKOB. OOBSICHATD, Kakue
TOYKH Ha3bIBAKOTCS CUMMETPUYHBIMU
OTHOCHUTENBHO TAHHOW TOYKH, ITPAMOU
WJIY TIJIOCKOCTH, YTO HA3bIBAOT
LIEHTPOM, OCBIO WIH ILUIOCKOCTBIO
CUMMETPUU (QUTYPBI.

IpuBoauTs NpuMepbI
CUMMETPHUYHBIX (PUTYpP B apXUTEKTYpE,
TEXHHKE, IPUPOJIE.

MoaeanpoBarh peaabHbIe CUTyaIluu
Ha S3BIKE TEOMETPUH, HCCIICA0BATh
MTOCTPOCHHBIC MOJIEITH c
HCIIOIb30BAHUEM  T€OMETPHUUYCCKUX
MMOHATUH, HCIIOJNL30BaTh IIOA00OHE
MHOTOTPAaHHHUKOB
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OOBEMBI MHOTOTPAaHHUKOB

[MToustre 00 00bEMe. OOBEM

IMUpaMUIbl, IIPU3MbI

AKTYyaJM3uPOBaTh (PAKTHI U METO/IBI
IUIAHUMETPUH, PEIICBAaHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIOTCS
00BEMBI TeJl, MPOBOAS AHAJIOTHUIO C
M3MEPECHUEM ILIOIIAJIECH
MHOTOYTOJIBHUKOB. POpMy/IMpoOBaTh
OCHOBHBIE CBOMCTBAa 0OBEMOB.
N3yuyars, BHIBOAUTH GOpPMYJIbI

o0béMa  MPSAMOYTOIBHOTO
napaJuieNienunesa, MPU3MbI

U TTUPaMUJIBI.

Boruucjasatb 006EM IPU3MBI U
MUpaMUIbI TIO UX AJIEMEHTAM.
I[pumeHsATH 00BEM IS pelIeHUs
CTEepEOMETPUUECKUX 3a/1ad U ISt
HaXOXKICHHSI TEOMETPHUECKUX
BEJIMYMH.

MopneaupoBarhb peajbHbIE CUTyalluU
Ha SI3bIKE TE€OMETPUU, HCCJIEeA0BATH
MOCTPOEHHBIE MOJIEIU

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
MOHSATHUH
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[loBTOpEHME: CEYECHUS, 4 TocTpoeHHe ceuerHuii
PACCTOSHHS H YIIbI CTpouTh CceYeHHE MHOTOIPaHHHKA
B MHOTOTPaHHHUKE. METOJIOM CIIE/IOB.
BhIunciieHue pacCTOSIHUN: MEKIY ) llaBaTe ONpENeNeHHE DACCTOSHHS
JIBYMSI TOYKaMH, OT TOYKH JIO0 TIPSIMOIA,
MEXy hUrypamu.
OT TOYKH JI0 TIOCKOCTH; MEXTY
CKPEIIMBAOIIUMHUCS MTPSIMBIMH. HaxonuTs paccTosHue Mexay
BEIUHCIIEHHE YITTOB: MY TapaIIeNEHBIMA TUIOCKOCTAMH, MEXIY
CKPEIIHBAFOIMUCS TIPAMBIMH, TIOCKOCTHIO M MapauenbHo eff
MEXTy TIPSIMOM U TUIOCKOCTBIO, TpAMOM, MEAKILY CKpCLIMBAIOHIIMHUCA
[BYIPAHHEIX YIJIOB, YITIOB MEXTY npssMbiMH. CTPOMTDH JTUHEHHBIH yro
10 CKOCTSIMIL JIBYTPAHHOTO yIJIa Ha YePTEIKE
MHOTOI'PaHHHUKA U HAXOIUTh €r0
BCJIMYHHY.
HaxoauTh yriibl MEXIY TUIOCKOCTIMH
B MHOTOTPaHHHKaX
OBLIEE  KOJIMYECTBO 68
YACOB I10 ITTPOI'PAMME
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11 KJIACC

OcHoOBHOE cofepKaHue

HanmenoBanue pasziena  |KomuuecTBo OCHOBHBIE BUBI IEATEIIBHOCTH
(TembI) Kypca 4acoB 00y4Jaronuxcs
Tena Bpaienus 12 Cdepa u map: ueHTp, paauyc,

JMaMeTp; IJIONIA b TOBEPXHOCTH
cdeprl. BzanMHoOe pacmonoxeHne
cdepbl ¥ IIIOCKOCTH; KacaTelIbHas
TUTOCKOCTH K cepe; TIIomaab
ctheprl. N3o0pakenue cdepsl, mapa
Ha Tuiockoctr. CedeHus mapa

AKTYyaJIU3UpoOBaTh (DAKThl U1 METO/IbI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
NMPOBOAUTH aHAJIOTHUH.

JaBartb onpenesaenus chepsl U mapa,
UX IIEHTpa, painyca, TMaMeTpa.
Onpenensitb chepy Kak Gurypy
BpalleHUs OKPYKHOCTH.
HccnexoBarsb B3aMMHOE
pacrosoxeHue cepsl U MIOCKOCTH,
IBYX cep, WIIIOCTPUPOBATH 3TO Ha
yepTekax U pUCyHKax.
DopMyJIMPOBATH ONIPEICIICHHUE
KacaTeJIbHOM IIOCKOCTH K cepe,
CBOWCTBO U MPU3HAK KACATEIbHOU
MJIOCKOCTH.

3HAKOMHTBCH C I€01€3NYECKUMHU
JUHUSIMU Ha cepe
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Hunusapuyeckas HOBEPXHOCTD,
00pazyrone MUINHIPUIECKON
MOBEPXHOCTH, OCh LIWJIMHIPUYECKON
NOBEpXHOCTHU. L{unmuHap: ocHOBaHUS
1 OOKOBAasi TOBEPXHOCTD,
oOpasytoliasi ¥ 0Ch; IUIOLIATh
OOKOBOM U MOJTHON MOBEPXHOCTH.
N3o00pakeHne numuHapa Ha
JI0CKOCTHU. Pa3BEépTka HMIMHpA.
Ceuenus unnuHApa (TUI0CKOCTHIO,
MapaJUICIIbHON UIIN
MEePHEHANKYISIPHOW OCU LIUJIMH/IPA)

OOBICHSATD, YTO HA3BIBAIOT
LIUJIMHIPOM, Ha3bIBaTh €r0 AJIEMEHTHI.
N3yuarp, 00bSICHATD, KaK OJIYYUTh
UUAJIMHIP MYyTEM BpalCHUS
MPSIMOYTOJIbHUKA.

BbIBOIMTH, HCI0JIb30BATH (POPMYJIBI
JUTSL BBIUMCTICHUS TUTOMIAA OOKOBOM
MMOBEPXHOCTHU LWJIMHAPA.

HN3y4yars, pacno3HaBaTb pa3BepTKy
HWINHAPA.

MN300paxkars HUIMHAP U €TO CEUYCHUS
IO CKOCTBIO, TPOXOJIAIIECH YEPE3 €T0
OCb, MMapalIeIbHON WUIN
MEPIIEHAUKYIISIPHON OCH.

HaxoauTh 1wiomaau dTHUX CEYCHHH.
MoaeaupoBarhb peajibHbIE CUTYallMU
Ha f3bIKE T€OMETPHUH, HCCJIeI0BATH
IIOCTPOEHHBIE MOJEIIN

C UCIIOJIb30BAHHEM T€OMETPUUECKUX
TTOHSATHMN
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Konunueckas moBepxHOCTb,
oOpa3yroniue KOHnYeCKOn
MOBEPXHOCTH, OCh U BEpILIMHA

KOHMYeCKoM moBepxHocTu. KoHnyc:

OCHOBAHHE W BEPIIMHA,
o0Opazyrolas ¥ 0Ch; IJIOMIAAb

OO0BACHATD, KAKOE TEJI0 HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
2JICMEHTHI.

N3y4arb, 00bACHATH, KaK MOJTYYHUTh
KOHYC IIyTEM BpalLlCHUA
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM M MOJTHON MOBEPXHOCTH.
Yceu€HHbll KOHYC: 00pa3yIonue u
BBICOTA; OCHOBaHUS U OOKOBas
ITIOBEPXHOCTb.

I/I306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3Béprka konyca.

Ceuenus koHyca (II0CKOCTBIO,
napasuielIbHOM OCHOBaHUIO, U
IUIOCKOCTBIO, POXOAAIIEN
Yyepe3 BEPIINHY)

MN300paxkaTh KOHYC U €r0 CEYEHUS
IIJIOCKOCTBIO, MPOXOSIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPIEHAUKYIIPHON K
OCH.

N3yuars, pacno3HaBaTrhb pa3BEPTKY
KOHYyca.

BbIBOAUTE, HCTIOJB30BATH (HOPMYITBI
JIJIS1 BBIYUCIICHUS TUIONIa OOKOBOM
IIOBEPXHOCTU KoHyca. HaxoauTnb
IUIOIIAAM CEYCHUH, ITPOXOISIIINX
yepes BEpIINHY KOHYyca Uin
MEPIEHIUKYISIPHBIX €r0 OCH.
OO0BACHATD, KaKOE TEJI0 HAa3BIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yuyarp, 00BSICHATH, KaK €r0
MOJIYYUTh IMyTEM BpaIllCHUS
MPSAMOYTOJIBHOW TpamneunH.
BoIBOIMTH, NPUMEHATH GOpMYITy st
BBIYHCIICHUS TUTOIIA/ I OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYCAa
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KoMOwuHalus Ten BpalieHus 1
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMICAaHHBIN OKOJIO cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIN B
TEJIO BpAIICHUS

AKTYyaJM3uPOBaTh (PAKTHI U METO/IBI

IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,

MPOBOAUTH AHAJIOTHH.
Pemarp crepeomeTpruyeckue
3aJ1a4u, CBSI3aHHBIE C TEJIAMHU
BpallleHUs1, IOCTPOCHUEM CEUEHUN
TEJ BpalleHUs, C KOMOMHALIUSAMHU TeNl
BpAIeHUs] 1 MHOTOTPAaHHUKOB Ha
HAXOXKJIEHUE T€OMETPUYECKHUX
BennuvH. Mcenosb3oBarh npu
pELIEHNHN CTEPEOMETPUUECKUX 3a7a4
IUTAaHUMETPUYECKUE (PaKThl U
METO/IbI 331a4M Ha BBIUMCIICHUE U
J0Ka3aTenbCTBO.
MopeaupoBarb peaibHbIE
CUTyallUH Ha $3bIKE TI'€OMETPHH,
HCCJIE0BATD IT0CTPOECHHBIE MOJIEIH

C UCTIOJIb30BAHUEM T€OMETPUUYECKUX
NOHATUU
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OO0BEMBI TENT

ITonsatue 06 06béMe. OCHOBHBIE
cBolicTBa 00bEMOB Tenn. O0BEM
IUJINHPA, KOHYyCA.

O6bEM mapa u mIomas chepsl

AKTYaJM3uPOBATh (DAKTHI U METOJIBI
IUTAHUMETPHH, PEIIEBAHTHBIE TEME,
IPOBOJIUTH aHAJIOTUU.

BbiBoaUTH, HCII0JIB30BATH (OPMYITBI
00BEMOB: MTPU3MBL, LIJIMHAPA,
NIMPaMHUJIbI, KOHYCA; YCEUEHHOU
IIAPAMUJBI U YCEYEHHOTO KOHYCA.
Pemare cTepeoMeTpUUECKUE 3aa4H,
CBSI3aHHBIE C BHIYMCICHHEM OObEMOB.
DopMyJIHPOBATH OIIPEICIICHUE
IIapOBOI'0 CETMEHTA, IIapOBOI0 CJIOA,
1IapOBOIO CEKTOPA.

IIpumensTe GopmyIibl

JUISL HAXOXKJIECHUSI 00bEMOB IIAPOBOTO
CErMEHTa, AapOBOI0 CEKTOPa
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[TomoOHBIE TeIa B IPOCTPAHCTBE.
CoOTHOIICHUST MEX Y TIIOMAIMA
MMOBEPXHOCTEN, 00bEMaMH TTOT0OHBIX
Tl

Pemathb cTepeoMeTpUYECKHE 3a/1a4H,
CBSI3aHHbIE C O0O0BEMOM Iapa u
TIOMAABIO CHephI.

MoaeaupoBarh pealibHbIE CUTYalluU
Ha S3bIKE TE€OMETPHUH, HCCIEAOBATh
MOCTPOEHHBIE MOJIENN

C UCMOJIb30BAHUEM I'€OMETPUYECKUX
TTOHSITHH.

AKTYyaJM3upoBaTh (PakThl U METOJIbI
TUIAHUMETPUM, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

Pemars crepeoMeTpruUECKHE 3a/1a4H,
CBSI3aHHBIE C COOTHOIIEHHUEM 00BEMOB
U TTIOBEPXHOCTEH MOTOOHBIX TEII B
MIPOCTPAHCTBE.

MopaeaupoBarb peajbHbIC CUTYallMU
Ha SI3bIKE TEOMETPHUH, HCCIEI0BaTh
OCTPOEHHBIE MOJENH

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
OHITUH

BekTopbl 1 KOOpAMHATHI B
POCTPAHCTBE

10

Bektop Ha miIockoCTM W B
MPOCTPAHCTBE. CnoxeHue 151
BBIYMTAHHE BEKTOPOB. YMHOKEHUE

AKTyaJu3upoBaThb GHakThl U METOIBI
MJIAaHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.
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BEKTOpa Ha yucio. Paznoxenue
BEKTOPA 110 TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno
napaJuieNenuIea.
Pemenue 3amay, CBA3aHHBIX C
MIPUMEHEHUEM TPABUII ICUCTBUM C
BEKTOPaMH.

[IpsAmoyronbHas cucrema KOOpAUHAT

B InpocTpancTe. KoopauHarsl
BekTopa. [Ipocreiimue 3anaun B
KOOPAMHATAX. YTOJ MEKIY
BeKTOpaMu. CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB.
Beruucnenue ymioB Mexay NpsIMbBIMHU
U TUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOA TIpU
pELIEHUN T€OMETPUUECKUX 3a7a4

OnepupoBarb NOHATHEM BEKTOp B
MIPOCTPAHCTBE.

DopMyIMPOBATH IPABUIIO
MapaJUICIICIUIEA TPU CIIOKEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIMUTATH BEKTOPBHIL,
YMHOKAThb BEKTOp Ha  YHUCIIO.
MN3y4yars OCHOBHBIE CBOWCTBA ITHUX
omnepanui.

JlaBaThb onpeneseHue IpsiMOYrOJIbHON
CHUCTEMBI KOOPJIMHAT B MIPOCTPAHCTBE.
Bbipa3uTh KOOpAMHATEI BEKTOPA YEPE3
KOOPJAMHATHI €r0 KOHIIOB.

BoeiBOaUTH, HCII0JIB30BATH (OpMYyTy
JUTMHBI BEKTOPA U PACCTOSAHUS MEXKIY
TOYKaMH.

Bripakath cKajgsipHOE POU3BEICHUE
BEKTOPOB Yepe3 UX KOOPJAUHATHI,
BBIYUCIISATD YTOJ MEXKIY IBYMS
BEKTOpPAMH, JIByMsI IPSMBIMHU.
Haxoaurs yroa Mexay npsiMou u
TJIOCKOCTBIO, YTOJI MEXY ABYMS
TJIOCKOCTSIMH aHAJIUTUYECKUMHU
METOJaMH.

BbiBOAMTH, HUCHOJB30BATH (POPMYJITY
pacCTOSAHUS OT TOUKH JI0 TIJIOCKOCTH
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[ToBTOpEeHME, 0000IICHUE

U CUCTEMAaTU3aNus 3SHAHUN

OcHoBHbIE PUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIAaHUMETPUHN. 3a1a49u
IUTAHUMETPUH U METO/BI UX PELLICHUS.

OcHoBHbIE PUTYPBI, (PAKTHI, TEOPEMBI
Kypca CTepEeOMETPHUH. 3a1a4u
CTEPEOMETPUH U METO/IBI UX PELICHUS

Pemiarsb npocreiimme 3a1auu

Ha HaXOKJIEHUE JJIUH U yTIIOB B
TreOMETPUUYECKUX PUTYpax,
npuMeHsTh Teopemy Iludaropa,
TEOPEMBI CHHYCOB H

KOCHHYCOB.

HaxoauTp mionia b MHOTOYTOJIBLHUKA,
Kpyra.

Pacno3naBars 1ono6HbIe PUTYpHI,
HAXOJIUTh OTHOLICHUS JJIUH U
IUIOIIAIEN.

Hcnmoab30BaTh 1py pelIeHUN

CTEPEOMETPUICCKUX 3a7a4 (DAKTHI
Y METOJIbI TNTAHUMETPUHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

34
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PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA»

MNOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc «BeposSTHOCT M cTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCA
NPONODKEHHEM U Pa3BUTHUEM OJHOMMEHHOTO Yy4eOHOro Kypca ©0a30BOTO YpOBHS
OCHOBHOTO 00111er0 00pa3oBaHus. Y4eOHBIH Kypc MpeaHa3HadeH st GOpMUPOBAHUS Y
00y4arOIUXCs CTATUCTUYECKON KYJIBTYpPbI M IOHUMAaHUS POJIM TEOPUHU BEPOSTHOCTEH Kak
MaTeMaTU4YEeCKOI0 MHCTPYMEHTa JUIsl M3Y4YEHHs CIydyalHBIX COOBITHUM, BEJIWYUH U
nporeccoB. [lpu wum3yueHun y4yeOHOro Kypca 0OOTramarTcs MpeACTaBICHUS
00yYarommuxcsi 0 METOAAaX MCCIEAOBAaHUS U3MEHYMBOTO MHPA, PA3BUBACTCS TIOHUMAaHHE
3HAYMMOCTH U OOIHOCTH MaTeMaTHYeCKUX METOJJOB IO3HAHMSI KaK HEOThEMJIEMON YaCTH
COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO MUPOBO33PEHU.

Coneprxkanue yuyeOHOTO Kypca HampaBiIeHO Ha 3aKperieHHue 3HAHUH, MOTyYeHHBIX
OpU W3YYEHHH Kypca Ha yYpOBHE OCHOBHOIO 0OIIero oOpa3oBaHus, U HAa pa3BUTHE
IPECTaBICHUN O CIy4yaillHbIX BEJIMYMHAX U B3aUMOCBA3SX MEXAY HUMHU Ha Ba)KHBIX
npuMepax, CIKEThl KOTOPHIX MOYEPIHYTHI M3 OKPYXKAromero mupa. B pesynprare y
00yJaronuxcs JOMHKHO CPOPMHUPOBATHCS MPEACTABICHUE O Hanbosee ymoTpeOUTEIbHBIX
U o0muX  MareMaTHMYeCKHMX  MOJENSAX,  MCIONb3YyeMbIX  JUJIsI  OMNHMCAHMUS
AHTPOTIOMETPUUYECKUX U JEMOTpapUUeCKUX BETUUHH, TOTPEIIHOCTEN B pa3IMuHOro poja
U3MEPEHMSIX, JUTUTENIbHOCTH  O€30TKa3HON  paboThl TEXHMYECKHX  YCTPOWCTB,
XapaKTEepPUCTUK MAaCCOBBIX SIBJICHUN U TIPOIIECCOB B 00IIIECTRE.

B cooTBeTcTBHM C yKa3aHHBIMH IIEIIMH B CTPYKType Y4YeOHOro Kypca
«BeposATHOCTh U CTaTUCTHUKA» ISl YPOBHS CPEAHEro o01ero oopa3oBaHus Ha Oa30BOM
YPOBHE BBIJICJIEHBI CIEAYIOIIME OCHOBHBIE coAepKaTeNbHble JHUHUU: «CiydaiiHble
COOBITHS U BEPOATHOCTHY, «CiTydaiiHble BETUYMHBI M 3aKOH OOJIBIITUX YHCEID.

Baxnyio wyacTh yueOHOro Kypca 3aHMMAaeT M3YYeHHE TI€OMETPUYECKOro U
OMHOMHAIIEHOTO PAaCHpeeeHnd W 3HAKOMCTBO C WX HEMPEpPhIBHBIMU aHAJOraMH —
MOKa3aTebHBIM U HOPMAJIBHBIM PaCIpeIeICHUSIMH.

Coneprxanne muann «CiaydaitHple COOBITHS U BEPOSATHOCTHY CIY)KHT OCHOBOW ISt
dbopMupoBaHUs MPEACTABICHUN O PACIPENEICHHH BEPOSATHOCTEH MEXAy 3HAUCHUSIMU
CIIy4aiiHbIX BEJIMYMH, a TAKXKe 3Ta JIMHUS HEeoOXoAuMa Kak 0a3a i U3yuyeHHUs 3aKOHa
OonpIux yrcen — GyHIaMEHTATBHOTO 3aKOHA, JICHCTBYIOIIETO B MPHUPOJIE U OOIIECTBE U
UMEIOILEr0 MaTeMaTniecKyto Gpopmanu3zaiuo. Cam 3akoH OOJBIINX YHCEN IpeAiaraeTcs
B O3HAaKOMUTEJIBbHOM (opMe C MHHUMAJIbHBIM HCIOJB30BAaHUEM MaTEeMaTHYeCKOro
dbopmanuzma.
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Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMU BEJIIMYMHAMU, AKIEHTUPYIOT
BHUMAaHHE OOyYaloMMXCAd HAa OMUCAHUM M U3YUYEHUU CIIyYaWHBIX SIBICHUM C MTOMOIIBIO
HEeMpepbIBHBIX  (GyHKIMHA. OCHOBHOE BHHUMAHHME VICTSACTCA IOKA3aTeIbHOMY W
HOPMaJILHOMY paCTpPEACIICHUSIM, TTPU STOM IPE/IOJIaraeTcsi 03HAKOMUTEIbHOE U3YUCHUE
MaTepuaia 6e3 JoKa3aTesbCTB MPUMEHSIEMBIX (haKTOB.

OOmiee uYMCIO 4YacoB, PEKOMEHAOBAaHHBIX JJs MU3ydeHUs Y4yeOHOro Kypca
«BeposTHOCTD U cTaTuCcTUKA» — 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hegento), B 11
Kiacce — 34 gaca (1 yac B Hezelo).

COAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBieHne JaHHBIX C TOMOIIbIO Tabmuu W jamarpamm. CpenHee
apumMeTnyecKoe, Me/InaHa, HanOoJIbIIEE U HAUMEHbIIIEE 3HAYEHUs, pa3Max, TUCIIepCUs
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBIThI) W ClydallHble COOBITHSA. DJIEMEHTAapHbIC
coObITust  (UcXopl). BeposSTHOCTH clydaiiHOTO COOBITHS. bBiM30CTh 4YacTOTHl U
BEpPOATHOCTU COObITHH. Ciy4ailHble OMNBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObITUSIMU. BeposITHOCTH COOBITUI B ONBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Omneparuu  Haj COOBITUSIMU: TIEpeceueHue, OObEIUHEHUE, IMPOTUBOIIOIOKHBIC
coObITus. Jlnarpammer Ditiepa. @opmyrna CIOKEHUS BEPOSITHOCTEH.

VYcnoBHas BEpPOSITHOCTb. YMHOXKEHUE BEpPOSTHOCTEH. JlepeBo  cilyyalHOro
skcniepumenTa. @opmyia noaHol BeposTHOCTU. He3zaBucuMbie COOBITHS.

KomOunaropuoe mnpaBuio ymHoxkeHus. llepectanoBku u (daktopuan. Yucmno
coueranuid. Tpeyronbuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapubiii crmydaliHbI ONBIT (MCHBITaHKWE), yCmeX W Heynada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 MEPBOTO ycrexa. Cepus HE3aBUCUMBIX
WCTIBITAHUN bepHyruin.

Cnyuaitnasg BenuurHa. Pacnpenenenue BeposiTHocTel. Jlnarpamma pacnpeeneHus.
[Tpumepsl pacpeneneHuii, B TOM 4nciie, TeOMETPUUECKOE U OMHOMHUAIILHOE.

11 KJIACC

UucnoBple XapaKTEpUCTHKW CIyYalHBIX BEJIWYMH: MAaTEMaTUYECKOE OXKHIAHHE,
JOUCIIEpCHS] M CTAHJAPTHOE OTKIOHEHHE. lIpuMeppl nmpUMEHEHUsT MaTeMaTH4eCKOTO
O’KHMJIaHM, B TOM YHCJIE B 3a/1a4aX U3 ITIOBCEIHEBHOM KU3HU. MaTreMaTnyecKoe OKUIaHne
OMHapHOW Ciy4ailHOM BeNIMYMHBL. MaTeMaTH4ecKoe OXHUAAHHWE CYMMBI CIydalHBIX
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BEJIMYMH. MaTreMaTu4yecKoe 0XKHUIaHUE U TUCTIEPCHSI TEOMETPUIECKOTO K ONHOMHUAIIEHOTO
pacnpeiesICHU M.

3akoH OONBIINX YKCET M €r0 poJib B HayKe, MpUpojAe u obiiecTBe. BriGopouHbIii
METO]I MCCIITIOBAHUH.

[Ipumepbl HENpepbIBHBIX  CIOy4aHbIX BedWyuH. [loOHSATHE O IUIOTHOCTH
pacnpezneneHus. 3agadu, MPUBOAAIINE K HOpMaJIbHOMY pactpeneneHuto. [lonstue o
HOPMAaJIbHOM paclpeiesIeHUH.

MNPEIMETHBIE PE3VYJIBTATBI

K xoniy oOyuenus B 10 kiacce 00y4aroniuiicss moJyduT CIAEAYIOIINE MPEAMETHBIC
pe3yabTaThl:
YUTaTh U CTPOUTH TaOIUIBI U JUATPAMMBI;

OIepUPOBATh MOHATUSAMHU: CpEAHEE apUPMETHUECKOE, MEUaHa, HAaNOObIIIEE,
HaMMEHbIIIEe 3HAUCHUE, Pa3Max MacCHBA YHCIIOBBIX JAHHBIX; ONEPUPOBATH MOHATUSIMU:
CIIy4alHbII JKCIEPUMEHT (ONBIT) U Ciy4ailHOE COOBITHE, AJIEMEHTapHOE COOBITHE
(9MeMeHTapHBIA MCXO/) CIy4allHOTO OIbITa, HAaXOAUTh BEPOSITHOCTH B ONbBITAX C
PAaBHOBO3MOXKHBIMU CIIYYallHBIMUA COOBITHSIMU, HAXOAUTh W CPAaBHHUBATH BEPOSATHOCTHU
COOBITUM B HM3YYEHHBIX CIyYalHBIX HKCIEPUMEHTAX; HaXOAuTh U (HOPMYIUPOBATH
COOBITHS: TIEpEceUeHUe U OObEIMHEHNE JaHHBIX COOBITUH, COOBITHE, IPOTUBOIOJIOKHOE
JAHHOMY COOBITHIO, MOJIb30BaThCs AMarpaMmamu Oisiepa U (HOPMYJIOH CIOXKEHUS
BEPOATHOCTEW MPU PELICHUH 33/a4; ONEepUPOBATh MOHITUSAMU: YCIOBHAsI BEPOSITHOCTD,
HE3aBUCUMBIE COOBITHS, HAXOAUTh BEPOATHOCTU C MOMOUIBIO MPaBUJia YMHOXKECHHUS, C
MIOMOIIIBIO IEpeBa CIIy4ailHOTO OMbITa; MPUMEHSTh KOMOMHATOPHOE MPaBUIIO YMHOXKEHHUS
IIPYU PELICHHUH 33]1a4; ONIEpUPOBATh NOHATUSAMHU: UCIBITAHUE, HE3ABUCUMBIE HCIIBITAaHUS,
cepusi HCNbITAHUW, YCIEX W HeyJauya, HaXOOUTh BEPOSTHOCTU COOBITH B CEpHUH
HE3aBUCUMBIX UCIIBITAHUH JI0 IEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTU COOBITUI B CEPUU

UCOBITAHUU
bepnymnu; ONECpUPOBATh MOHATUAMU: CiIydyalHas BEJIWYMHA, PAaCIpPEICICHUE
BEPOSITHOCTEN,

JTuarpaMMa pacrpeneyeHusl.

K xoHiy oOyuenus B 11 kjaacce 00ydaromuiicss NOMYyUUT CIAEAYIOIINUE MPEAMETHBIC
pe3yJIbTATHhI:

CpPaBHUBATh BEPOSTHOCTH 3HAUCHUH CIIy4YalHOW BEJIMYMHBI [10 PACIIPEICIICHUIO WU
C TMOMOIIBK JHarpaMM; OIEPUPOBATh IOHATHEM MATEMaTUYECKOIO OXKWJAHUS,
IMPUBOAUTL TPUMEPHI, KaK IPUMEHSACTCS MaTeMaTHYECKOE OKHUIAHUE CIIy4yalHOU
BEJINYMHBI HAXOAUTh
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MAaT€MaTH4YCCKOC OXHUAAHHUC 110 JaHHOMY pacClpCACICHHIO,
HUMCTb NPEACTABJICHUC O 3aKOHC OOJNBIITNX YUCCJI, UMCTb
MMPCACTABICHUC O HOPMAJIbHOM PACIIPCACICHNN.
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TEMATUYECKOE IIVTIAHUPOBAHHUE

10 KJIACC
HaunmenoBanue pasnena  |KonuuectBo OcHOBHOE conepKaHue OcHOBHBIE BUBI IEATEIIBHOCTH
(TeMbI) Kypca 4acoB 00yJaronuxcs
[IpencraBneHre AaHHBIX H 4 [IpeacraBneHne TaHHBIX C TOMOIIBIO N3Baexkars undopmanuio U3 TadbIuIl
onucarcyibHas CTaTUCTHUKA Ta6J'II/II_I " JuarpaMm. Cpe):[Hee U JuarpamMm, UCIoJib30BaTrhb Ta6J'II/II_[BI
apudmeTHyecKoe, MeMaHa, U THarpaMMBbl TSl IPEACTaBICHHS
HauOOoJIbIIIEE U HAUMEHbIIICE 3HAYCHUS, e T—— © PY oy —
pa3max, JUCIIepCHUsl, CTAaHAAPTHOE
ONUCATEIbHBIE XapPAKTEPUCTUKH
OTKJIOHEHUE YHCIIOBBIX HAOOPOB
JTAHHBIX.
BolaBUraTh, KPUTHKOBATH THIIOTE3bI
0 XapakTepe CIIy4aHOW U3MEHYUBOCTHU
U onpenensonmx e€ pakropax
Cny4daitnbie OTIBITHI u 3 CrydaitHble SKCIIEpUMEHTHI (ONBITHI) U | BbIAeJsiTh HA MpUMepax clIyJdaiiHbIe

CTy4aliHbIe COOBITHS, OTIBITHI
C PaBHOBO3MOKHBIMH

QJICMCHTAPHBIMHU UCXOJaMHA

CITy4aiiHbIe COOBITHS.

DOnemeHTapHbIe COOBITUS (MCXOIBI).
BeposATHOCTB Ciiy4aliHOTO
coOpITHs. BeposSTHOCTH COOBITHIA B
OTBITaX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.
[IpakTrueckas pabora

COOBITHSI B OIMKMCAHHOM CIIy4alilHOM
OIBITE.

D opMyIMPOBATH YCIIOBUS NMPOBEACHUS
CJIy4alHOrO OIIbITA.

HaxoauThb BEpOSITHOCTH COOBITHIA

B OMNBITaX C PABHOBO3MOXXHBIMHU
HCXOOaMHM.

MoaeaupoBarb OIIBITHI Cc
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
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HCxXoaaMu B XOJ€C HpaKTHqCCKOﬁ pa6OTBI

Omnepanuu HaJ COOBITUSIMH,
CJI0’)KEHHUE BEPOATHOCTEH

Omneparu Hax COOBITUSMH:
nepeceycHue, 00beIMHEHUE COOBITHH,
MIPOTHUBOIIOJIOKHBIC COOBITHS.
Juarpammel Ditnepa. @opmyna
CJIOKEHHS BEPOSATHOCTEN

Hcnoab30BaTh quarpamMmel Juiiepa u
CJIOBECHOE€ ONMCAaHUE COOBITUN IS
hOpMYITUPOBKH M M300paKCHUS
0OBETMHEHUSI U TIEpECcEeUEHUsI COOBITHH.
Pemars 3a1a4u ¢ UCIIOIB30BAaHUEM
(bOpMyIIBI CIIOKEHUSI BEPOSITHOCTEH

YcnoBHasA BEPOATHOCTb,
JIEPEBO CIIyYalHOIO
ombITa, (hopMysia MOJIHOMN
BEPOSITHOCTHU U
HE3aBUCUMOCTbH COOBITUI

YcnoBHas BEPOATHOCTh. YMHOKEHHE
BEPOSATHOCTEN. JlepeBo ciaydanHOro
skcnepuMmenTa. GopMyiia moJIHOU
BeposTHOCTU. He3zaBucuMbie coOBITHS

Pemiats 3amaum Ha HaXO0XJICHHUE
BEPOSTHOCTEH COOBITHH, B TOM YHCIIC
YCIIOBHBIX C TOMOIIBIO  JIEpEBA
CIIy4alHOTO OIIBITA.

OnpenensiTb HE3aBUCUMOCTh COOBITUI
mo ¢opMmyle W TI0 OpraHu3aIuu
CJIy4ailHOTO OIbITA

DneMeHThl KOMOMHATOPUKHU

KombunaropHoe mpaBuio
yMHOXkeHHUs. [lepecTaHOBKH 1
daxTopuain. Yuciio coueTaHui.
Tpeyronpnauk [lackans. @opmyna
o6unoma HrroToHa

HUcnonb30Barh MpaBuiio yMHOXKEHUS
JUISL TIEPEUMCIICHUS] COOBITUM B
cinyyariHoM onbite. Ilosib3oBaTrbes
dhopmyroi U TpEeyroabHUKOM
[Tackans miis onmpeneneHus uyncia
COYETAHUM
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CepHH IO CJICAOBATCIIbHBIX

UCOBITAHUN

bunapHbIi City4aliHbINA ONIBIT

(ucnpiTaHue), ycmex ¢ Heyaaya.
HeszaBucumbie wucnbiTanuss. Cepus
HE3aBUCUMBIX UCTIBITAHUH J0 MEPBOTrO

Pa3ouBarh ClI0)KHBIC OKCIICPUMCHTBI

Ha OTACJIbHBIC UCIIbITAHMA. OcBauBarthb

IMOHATHUSA: UCIILITAHUC, CCPUS
HE3aBUCUMBIX WCIBITAaHUH.

ycnexa. Cepus HE3aBUCUMBIX
ycnblTaHui bepHyiuiu.
[Ipaktryeckas pabora ¢

U CIIOJIb30BAHUEM DIIEKTPOHHBIX
TaOJIuIL

IpuBoauTs NpuUMepsI cepuit
HE3aBUCHUMBIX UCITBITAHUMU.
Pemiare 3a1a4m Ha MOMCK
BEPOSITHOCTEH COOBITUI B CEpUU
VCTIBITAHUN J10 TIEPBOTO yCIIEXa U B
CEpUsIX UCIBITAaHUN bepHyIm.
N3y4yars B X0[€ NPAKTUYECKOU
padoThI C UCTIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIUIl BEPOSITHOCTH
COOBITHI B CEPUSX HE3ABUCUMBIX
VCTIBITAaHUN
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Crny4daitHble BETUYUHBI

H paCIIpCaACICHUA

CiyvaiiHas BEJIMYMHA.
Pacnipenenenue BeposiTHOCTEN.
JuarpamMma pacripegenenusi. Cymma u
IIPOU3BE/ICHHUE CIIyYalHBIX BEIUYHH.
[Ipumepsl pactipeneneHnii, B TOM
YHUCJIE TEOMETPUIECKOE U
OMHOMHUAIIEHOE

OcBauBaTh NOHATHSA: ClTydaliHas
BEJIMYMHA, paclpeeieHue, Taduuia
pacnpeneseHus, 1uarpamma
pacnpeneseHus.

IIpuBoauTH NpUMeEpPHI
pacrnpenesieHui, B TOM YUCIIE
Tr€OMETPUUECKOTO 1 OMHOMHAIHHOTO.
CpaBHuBaTh pacrpeeeHus
ciay4arHbiX BeqnunH Haxonurs
3HAYEHUS] CYMMBbI U MPOU3BEACHUS
Cly4dailHbIX BeJUurH. CTPOUTH U
pacno3HaBaTh I€OMETPUUECKOE U
OMHOMHATIBLHOE pPacIpeie/ICHHE

[ToBTOpeHnue, 06001IEHNE, 5 OmucarensHas CTATHCTHKA. IToBTOPATH U3YYCHHOE
crucTeMaTn3alys 3HaHUH CityyaiiHbI€ OTIBITHI U BEPOSITHOCTH U BBICTPAMBATh CUCTEMY 3HAHUM
CIy4alHBIX cOOBITHH. Oneparuy Ha
COOBITUSIMH. DJIEMEHTBI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
HUCHBITAHUN
OBIIEE  KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

Haumenosanue pasnena  |KommuecTtBo OCHOBHOE cofiepaHHUe OcHOBHBIE BUBI AEATEIBHOCTH
(Temsl) Kypca 4acoB 00yYaronmxcs
Maremarnueckoe OKUIaHNE 4 [Ipumepsnl IIPUMEHEHUS

CIIy4allHOW BEJIUYMHBI

MAaTeMaTUYECKOrO0 0XKUIAHUS
(cTpaxoBaHue, JoTepes).
MaremaTnyeckoe 0XUJaHUE CYMMBI
CIIy4alHBIX BEJIMYHMH.
Maremarnueckoe OKUJIaHUE
reOMETPUYECKOT0 1 OMHOMHAIBHOTO
pacnpeneneHun

OcBauBarTpb NOHATUE MATEMATUYECKOTO
O’KUJIaHMUSL.

IIpuBoauTH U 00CYKAATH TPUMEPHI
MPUMEHEHUSI MaTEMaTUY€CKOTO
OKUJIaHUS. BBIYUCIATh MaTeMaTUUECKOE
oxxunanve. Mcnosab3oBaTh MOHSITHE
MaTEeMaTU4YECKOTO OXKUIaHUS U €r0
CBOMCTBA MPU PEILICHUU 3a]1a4.
Haxoauthb 1o u3BecTHBIM dhopMyiiaM
MaTEMaTUYECKOE 0XKUIAHUE CYMMBI
CJIyYalHBIX BEJIMYMH.

HaxoauTsb 1o u3BeCTHBIM (OpMysiam
MaTEMaTUYECKUE OKUIAHUS CITydYalHbIX

BCJIMYMWH, UMCIOINNX I'COMETPUICCKOC U
OMHOMHAJILHOE pacupeaciCHuA
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Jlucniepcrst ¥ cTaHAApPTHOE
OTKJIOHEHHE  CIIyYalHOU
BEJINYNHBI

Jlucriepcns U CTaHAApPTHOE
OTKJIOHEHUE. Jlucnepcun
Te€OMETPUIECKOTO U OMHOMHAIBHOTO
pacnpenenenus. [Ipakrnueckas
paboTa ¢ UCIOJIb30BaHUEM
ANEKTPOHHBIX TAOIHI]

OcBauBarp TMOHATHUS: JAUCHEPCUS,
CTaHJIapTHOE OTKJIOHEHUE CIIyYalHOU
BEJINYMHBI.

Haxoaurs 1ucnepcuro 1o
pacupeeseHuIO.

HaxoauTp 10 u3BeCTHBIM QopMysiam
JUCIIEPCHUIO TEOMETPUYECKOTO U
OMHOMUAJILHOTO pacIpe/iesieHus, B
TOM YHCJIE B XOJI€ MPAKTUYECKON
paboThI ¢ UCTIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIHUII

3aKoH OOJIBIINX YHCE

3akoH O6oabIMX yucen. Beioopounsiit
METOJI UCCIIENOBAHUIA.

[IpakTrueckas pabora ¢
UCITIOJTb30BAHUEM 3JICKTPOHHBIX
Ta0IUIY

3HAKOMMTBCSA C BHIOOPOYHBIM METOJIOM
UCCIIE0BAHNUs COBOKYITHOCTH JIaHHBIX.
N3yuarsb B X0/1€ MPaKTUYECKON pabOThI
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOIHUIL
IpUMEHEHHE BEIOOPOYHOr0 METoa
UCCIIEI0OBaHUs

HenpepriBHbIE citydaiiHbie
BEJIMYMHBI (pacTpeesieHHs])

[Iprmepbl HENMPEPBIBHBIX CIIyYalHbIX
BelIMUMH. DyHKIUA  [UIOTHOCTH
pacnpeneneHus. PaBHOMeEpHOE
pacnpenesieHue U €ro CBOMCTBa

OcBauBaTh MOHATHS: HEMPEPLIBHAS
CilyJaiiHasi BeTUYHHA, HETIPEPHIBHOE
pacnpeneneHue, GyHKIUS MIIOTHOCTH
BEPOSTHOCTH.

IIpuBoauTh, NpUMEPHI HEMPEPBIBHBIX
CIIyYallHBIX BEJIUYMH.
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HaxoauTth BEpOSATHOCTH COOBITHI 110
JTAHHOU (PYHKITUH TIJIOTHOCTH, B TOM
YHCJIe PABHOMEPHOIO paclpeieieHUs

HopmanbHoe pacnpeseneHue

3agauu, IPUBOASIINE K HOPMAJILHOMY
pacnpeneneHno. OyHKIUS IOTHOCTU
Y CBOMCTBA HOPMAJIBHOTO
pacnpenenenus. [Ipakrnueckas
paboTa ¢ KCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHI

OcBauBaTh NOHSTHS: HOPMAJIbHOE
pacnpeneneHue.

BoigeasiTh 110 ONMKCAHUIO CITyYaiiHbIE
BEJIMYUHBI, PACTIPEACIEHHBIE TI0
HOpMaJibHOMY 3aKkoHy. IlpuBoAUTH
NpuMepbI 337134, IPUBOIAIIUX K
HOPMaJIbHOMY PaclpeeIeHUIO.
HaxonuTth 4nciaoBbIe XapaKTEPUCTUKH
HOPMAaJIBHOTO PacIpeeIeHus 10
U3BECTHBIM (pOpMyJiaMm.

Pematnb 3a1aum, CBSI3aHHBIC C
MIPUMEHEHUEM CBOMCTB HOPMAJIHLHOTO
pacnpeneseHui, B TOM YHCJIE C
HCITOIb30BAHUEM DIICKTPOHHBIX TAOJHIT
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[ToBrOopenue, 06o01IeHNE 19 [loBTOpSAT M3yYEHHOE W BBICTPAUBATh

[IpencraBieHre TaHHBIX C TOMOIIBIO
TaOJIMII ¥ THarpamMm, OmucaTeIbHast CHCTEMY 3HAaHHH
CTAaTHCTUKA, OIIBITHI C
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMHU
COOBITUSIMU, BEIYHCIICHUE
BEPOSTHOCTEH COOBITHI

U CUCTEMAaTU3alus 3SHAHUN

C IpuMeHeHueM GopMya U
rpaguuecKux METOJOB
(koopaMHaTHas psiMasi, 1EPEBO,
nuarpamma Jitepa), ciiydaiHbie
BEJIMYMHBI U PACTIPEICIICHMS],
MaTeMaTH4eCKOe OKUJaHUE
CIIy4allHOW BEJIMYUHBI

OBIIEE  KOJIWYECTBO %

YACOB I10 [TPOT'PAMME
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