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Pabouas nporpamma yue6Horo npeamera OVYII.04y Matemaruka paspaborana Ha
OCHOBE TPEOOBaHUIA:

deneparbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa CPEAHETO 00IIero
o0pa3oBaHMsi, YTBEPKACHHOIO MpUKa3oM MuHHCTEpCcTBA 00pa30oBaHUS M HAYKH
Poccuiickoii @enepanuu ot 17 mast 2012 r. Ne 413 (manee — ®I'OC COO);

dbeneparbHOTO  TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO  CTaHAApTa CPEIHETro
npodeccuoHanbHOr0 o0pa3zoBanuss mo mnpodeccuun 08.01.28 MacTtep OTIETOUYHBIX
CTPOUTENBHBIX M JCKOPATUBHBIX PabOT, YTBEPKICHHOTO NPHKA30M MUHHCTEpCTBA
npocsetienust Poccuiickoit ®enepanuu ot 18 mast 2022 r. N 340 (nanee — ®I'OC CI10),

¢ ydetoMm mosioxkeHuit denepasbHON 00pa30BaTEIBLHOM MPOTPAMMBI CPEIHETO
obmero oOpa3oBaHMs, YTBEPXKIEHHON TMpuKa3oM MMUHHCTEpCTBA MPOCBEIICHHUS
Poccuiickoit @eneparuu ot 18.05.2023r. Ne 371, ¢ yueroM norydaemoi npodeccum.
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IMossicHuTEIbHAS 3aNIUCKA

[Iporpamma 1o MareMaTuke Ha ypOBHE CpeJITHEro o01iero o0opasoBaHus pazpadboraHa
Ha ocHoBe PI'OC COO ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUM, TTPEBABISIEMBIX
K MaTeMaTU4YeCKOMYy 00pa30BaHuI0, U TPAIUIUI poccuiickoro oOpazoBanus. Peanuzanms
porpaMMbl IO MaTeMaTUKe OOECIEeYMBAET OBJIAJICHUE KIIOYEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOLIMMU  OCHOBY JIJIi  CaMOpPa3BUTHUSI M  HEMNPEPHIBHOTO 0Opa3oBaHMs,
1EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO U TTO3HABATEILHOIO Pa3BUTHUS JINYHOCTH
0o0yJarImxcs.

B mporpamme mo mareMaTtuke yYTEHbl HJIEH W MOJOXKeHUs KoHuenmuu pa3BuTHS
MareMaTudeckoro ooOpaszoBanusi B Poccuiickoit ®enepaunn. B cooTBeTcTBUH C
Ha3BaHUEM KOHIIEMIIMK, MaTeMaTU4Yeckoe oOpa3oBaHUE JOJKHO, B YaCTHOCTH,
MPENIOCTABIATh  KKIOMY OO0ydYaromeMycs BO3MOXKHOCTh JIOCTHXKEHHUS  YPOBHS
MaTEeMaTUYeCKUX 3HAHUN, HEOOXOJUMOTOo JUIsl JajbHEHIIeH YCHeNIHOW KU3HU B
obmiectBe. MIMeHHO Ha pelieHWe 3TOW 3a7auyd HaleJieHa IporpaMma Mo MaTeMaThKe
0a30BOT0 YPOBHSI.

B snoxy mudposoit Tpanchopmanuu Bcex cdep 4YeIOBEUECKOM JAeATEebHOCTU
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  ueJloBeKoM 0e3  0a30BoOl
MaTeMaTUYECKON MOJTOTOBKU. YK€ B IIKOJIE MATEMATHUKA CIY>KUT OMOPHBIM MTPEAMETOM
JUIS.  U3YUYEHMs] CMEXHBIX JHUCIUIUIMH, a B JKA3HU TIOCJE€ IIKOJbl peaibHOU
HEOOXOJIMMOCThIO CTAHOBUTCS HEMpPEPHIBHOE 00pa30BaHUE, UTO TPEOYET MOTHOIIEHHOMN
0a3oBoi 00111€00pa30BaTEILHON MOJATOTOBKH, B TOM YHCJIE M MaTEMaTHYEeCKOH. ITO
00yCJIOBJIEHO TE€M, YTO B HAllUM JIHM PACTET YUCIO CHEIUATbHOCTEH, CBS3aHHBIX C
HETMOCPECTBEHHBIM MPUMEHEHNEM MaTEeMaTUKH: U B chepe IKOHOMUKH, U B OU3HECE, U B
TEXHOJIOTUYECKUX 00JacTsIX, U Jaxe B I'yMaHUTapHbIX cepax. Takum oOpazoMm, Kpyr
oOyvarmuxcs, s KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYUMbBIM IPEIMETOM,
CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTrueckas TOJIE3HOCTh MaTeMaTHUKU OOYCIIOBJIEHA TEM, YTO €€ TpPEeIMETOM
SABJISIIOTCST (DYHJIaMEHTaIbHbIE CTPYKTYpPhI HAIIErO0 MUpPA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOILIECHHUS OT MPOCTEUINIHNX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM
OTbITE, JO JOCTaTOYHO CJIOKHBIX, HEOOXOJMMBIX [JiIi PAa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX HJEH. Dbe3 KOHKPETHBIX MAaTEMAaTHYECKUX 3HAHUW 3aTPYyIHEHO
NOHMMAHWE TMPUHIMIOB YCTPONCTBA W HCIOJIB30BAHHUS COBPEMEHHON TEXHHUKHU,
BOCIIPUATHE M HMHTEpPIpETalds pPa3sHOOOpPa3HOM  COLMATIbHOM, HSKOHOMHUYECKOM,
NOJIUTUYECKOW  HHPopMauuu, Malod(p(EeKTUBHA  TOBCEIHEBHAs  INpaKTUYecKas
JesITeIbHOCTh. Kaxk oMy 4eoBeKYy B CBOEH JKM3HM MIPUXOIUTCS BBIMOJHSITH TOCTaTOYHO
CJIO’KHBIE€ PACUEThl U COCTABJISATH HECIOXKHBIC AJITOPUTMBbI, HAXOAUThH HYKHbIE (HOPMYJIbI
Y MPUMEHATH WX, BIAJIETh MPAKTUYECKUMHU NMPUEMAMU T€OMETPUYECKUX HU3MEPEHHUN U
MOCTPOCHUH, YUTaTh WHGOPMAIIMIO, MPEJACTABICHHYIO B BHJY TaOJUWIl, JUarpaMM U
rpauKoOB, KUTh B YCIOBUAX HEONPEICTEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapakTep
CITyYalHBIX COOBITHM.

OIHOBPEMEHHO C paclidpeHueM cep MpUMEHEHUSI MaTEMAaTUKH B COBPEMEHHOM



oOmiectBe BCE 0Oojiee Ba)XXHbIM CTAaHOBUTCS MAaTEMaTUYECKUM CTHIIb MBIIUICHHUS,
NPOSIBIISIIOIIUICS B ONPEICIEHHBIX YMCTBEHHBIX HaBblKax. B mporecce u3ydeHus
MaTE€MaTUKU B apceHal MPUEMOB W METOJOB MBILIUICHHUS YENOBEKA €CTECTBEHHBIM
00pa3oM BKIJIIOYAIOTCA MHAYKLIUSA U JEeAyKIHs, 00001IeHINEe U KOHKPETU3allHs, aHAIU3 U
CUHTE3, KJIacCUPUKaLMs U cUCTeMaTh3alus, adcTparupoBaHue u aHaiorus. OObEeKTHI
MaTEMaTUYECKUX YMO3aKJIIOYEHUM, TMpaBWiia UX KOHCTPYUPOBAHUSI PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKHMX  IIOCTPOCHUH,  CIIOCOOCTBYIOT  BBIpaOOTKE  YMEHUs
dbopMynmpoBath, 00OCHOBBIBATH W JIOKa3bIBaTh CYXKIEHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOe MbIIUIeHne. MareMaTuke MpUHAIICKUT Berylas posib B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTBhI MBILIUICHUS W BOCIUTAHUU YMEHUH J1eHCTBOBAaTh IO
3aJlaHHBIM aJTOPUTMAaM, COBEPIIIEHCTBOBATh M3BECTHHIE M KOHCTPYHpOBATh HOBHIE. B
IPOLIECCE PELIEeHUs 3a/1a4y - OCHOBHOM yueOHO! /1eATEIbHOCTH Ha YPOKAaX MaTeMaTHKH -
Pa3BHUBAIOTCS TBOPYECKAs M MPHUKJIAIHAS CTOPOHBI MBIITUICHUS.

OOydenne MaTeMaTHKE AaéT BO3MOXKHOCTh Pa3BHBATh Y OOYYaIOIIUXCS TOYHYIO,
palMoHANbHYI0 M MH(POPMATUBHYIO pe€uYb, YMEHHE OTOMpaTh Haubojee MOIXOJISAIINe
SI3BIKOBBIC, CHUMBOJMYECKHE, TpadUdecKhue CpeACTBA JUIS BBIPAKCHUS CYXACHUNA U
HarJIsHOTO UX MPEACTaBICHUSI.

HeoOxoaumMbpIiM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUHU
SIBIISIETCS O0IIIee 3HAKOMCTBO C METOJ]aMH ITO3HAHUS JEHCTBUTENLHOCTH, TIPEICTABICHHE
O TIpeaMeTe M METOJe MAaTeMaTUKH, €ro OTJIMYUS OT METOJOB ECTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHs MaTeMAaTHKH I pEIIeHUs
HAyYHBIX U NPUKIAIHBIX 33/a4. TakuM 00pa3oM, MaTemMaTHuecKkoe 00pa30BaHUE BHOCUT
CBO BKJIaJ B (hOPMHUPOBAHUE OOIIIEH KyJIbTYphI YeJIOBEKA.

M3ydyeHne maTeMaTWKH CIOCOOCTBYET 3CTETHYECKOMY BOCIUTAHHUIO YEIOBEKa,
NOHMMAHUIO KpPAacoThl M U3SILIECTBA MaTEMaTHUECKUX PACCYKIEHUH, BOCIPHUSATHIO
reoMeTpuuecKux GopM, YCBOSHHUIO UIEU CHUMMETPHH.

[enstmu 00y4YeHMsI MATEMaTUKE SIBIISIOTCA:

(GopMHUpOBaHHE LEHTPAJIBHBIX MAaTEMaTHUYECKUX TOHATUN (YMUCIO, BEIUYMHA,
reoMeTpuyeckas ¢Gurypa, mnepeMeHHasi, BEpPOSTHOCTb, (YHKLHS), 0OECIEeUMBAIOLINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00Pa30BaHUsI 00yYaroINXCs;

NOJIBEIeHUE OOYy4YaloIIMXCsl Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HaHUIO
B3aMMOCBS3M MaTEeMAaTUKH M OKpPY)KAIOIIEero MHUpa, MOHUMaHWE MAaTEeMaTHKH KaK 4acTu
0O0IIeH KyJIbTYpHI YEJIOBEUECTBA;

pa3BUTHE WHTEIJICKTyallbHBIX H TBOPUYECKHUX CIHOCOOHOCTEH 0O0ydJaromuxcs,
MO3HABATEIBHON aKTHBHOCTH, MCCIIEIOBATENbCKUX YMEHHN, KPUTHUYHOCTH MBIIIICHHUS,
WHTEpeca K U3YYCHHIO MaTEeMaTHKH;

dbopMupoBaHre (QPYHKIMOHATHHOH MaTeMaTHYeCKOW T'PaMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTEeMAaTHUECKHUE ACTEKThl B PEANbHBIX JKU3HEHHBIX CHTYAIUsIX U TpH
W3YYCHUHU IPYTUX YYEOHBIX PEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
dbopMyMpoBaTh MX Ha S3BIKE MaTEMaTHKH W CO3/1aBaTb MaTeMAaTHYECKHWE MOJIEIH,
NPUMEHATh OCBOCHHBIM MaTEMaTHUECKWW amnmapaT [Js PEIIeHUs MPaKTHKO-



OpUEHTHUPOBAHHBIX 3a/1a4, HUHTEPIPETUPOBATH U OLIEHUBATDH MOTYUYEHHBIE PE3YIIbTaThI.

OCHOBHBIMM  JIMHUSIMM ~ COJIEpP)KaHMSI MaTeMaTUKU ABIsIOTCs: «Yucna
BBIUMCIICHUSY, «Anredpay  («AnreOpanyeckue  BBIPAKEHUSD», «YpaBHEHUS W
HepaBeHCTBa»), «Hayana Mmaremarnueckoro ananuza», «I eometpus» («I'eomeTpuueckue
burypsl u ux cBoiicTBay, «l3MepeHne reoMeTpuUYECKUX BEIMUYUHY), «BeposiTHOCTh U
CTaTUCTUKa». JlaHHBIE JHHUM Pa3BUBAIOTCA MapaJljIeNbHO, KaX/Jas B COOTBETCTBUU C
cOOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYroOM, a B TECHOM KOHTAKTe U
B3aumoneicteu. Kpome »Toro, wux oObEAMHSET JIOTMYECKash COCTaBIIAIOIIAs,
TPaJAMIIMOHHO MIPUCYIAs MaTEeMAaTUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHUE KYPChI U
conepxatenbHbie uHuA. ChopmynmupoBanHoe B PI'OC COO TtpeboBaHUEe «BIaJCHHUE
METOJIAaMH JI0Ka3aTeJIbCTB, aJrOpUTMaMHU pEHICHHS 3a/iad, yMeHHe (OpMyIupOoBaTh
ONPENCIICHUSI, aKCHOMbI W TEOPEMbI, MPUMEHATh WX, MPOBOJAUTH JOKA3aTEIbHBIE
paccyXJIeHUs B XOJI€ PCIICHUS 3aJa4» OTHOCUTCS KO BCEeM YYeOHBIM Kypcam, a
dbopMHpOBaHUE JIOTUYECKUX YMEHUW pachpeiensercs Mo BCeM TojaM OOydYeHus Ha
YPOBHE CpPEeAHEr0 00IIero 00pa3oBaHMs.

B cootBerctBum ¢ ®I'OC COO martemaTrka SBISETCS 00s13aTEIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHe oOpasoBanwus. [Iporpammoit mo maTeMarTuke MpeaycMaTpUBaeTCs
u3ydeHue yueOHoro mpenmera «MartemaTuka» B paMKax TpEX YUYEOHBIX KYpPCOB:
«Anrebpa W Hauajga MareMmaThueckoro aHamuza», «['eomerpus», «BepositHocTh u
crtaTucTuka». DopMUpPOBaHHE JIOTHUECKUX YMEHUN OCYIIECTBIISIETCS HA MHPOTKEHUU
BCEX JIET OOy4eHHsS Ha ypOBHE CpeaHEero ooOmiero oOpa3oBaHMs, a IJIEMEHTHI JIOTUKH
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

Hnsa mzyuyenust npeamera OVYIL. 04y Marematuka Ha yriayOGJI€HHOM YpOBHE
cpeaHero oémiero oOpa3oBaHUsi OTBOAUTCA 336 4YacoB, B TOM uucie 22 4Yaca Ha
podeCcCHOHATEHO-OPUEHTUPOBAHHOE COICPIKaHNE.

N3yuenne yuebHoro mpeamera OVYII. 04y Marematuka 3aBepiiaercs
MPOMEXKYTOUHOM aTTecTanued B ¢opMe MUCBMEHHOTO 3K3aMEHa B paMKax OCBOCHHS
[TITCC3 na 6a3e 0CHOBHOTO 0011IeTO 0Opa30BaHUA.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

M3y4eHrne MaTeMaTHKH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHMsI HAIIPABIICHO Ha
JNOCTHKCHHE OOYYarOIMMHUCS JIMYHOCTHBIX, METANpPEAMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB OCBOCHUS YIEOHOTO MTPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3syisbraTe u3yueHusi MaTEMaTHKU HA YPOBHE CPEIHEro OOIIero oOpa3oBaHus Y
obyuarorerocs 0y 1yt chOpMHUPOBAHBI CIICTYIOITNE JIMYHOCTHBIC PE3YIhTATHI:



1) rpakaaHcKoro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh T'PAXKAAHCKOW TO3UIMU OOYydYarolmerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHUUCKOTO OOIIecTBa, MPEACTABICHUE O MaTeMaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBJICHUH, MIPOIEAYP TPaKIAHCKOTO
obmiecTBa (BBIOOPHI, OIIPOCHI M JIPYroe), YMEHHE B3aUMOJICMCTBOBATh C COLMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAYCHHUEM;

2) NATPHOTHYECKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUHMCKOM TpakJAHCKOM WIEHTUYHOCTH, YBAXKEHUS K
OPOLUIOMY M HAacTOSLIEMY POCCHUMCKOW MAaT€MaTUKH, LIEHHOCTHOE OTHOLIEHHE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOW MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ITHX JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, cpepax SIKOHOMUKH;

3) XyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEW pPOCCUUCKOro Hapoaa, CchHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, AITHUYECKOTO TOBEACHUS, CBA3AHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUI HAayKU U JESITEIbHOCTHIO YUYEHOTO, OCO3HAHHE JUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO Oy IyIIETO;

4) 3CTeTH4YeCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOUYas HSCTETUKY MaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIIeHUH, PacCyX IACHUN, BOCIPUUMYHBOCTH K
MaTeMaTHYECKUM acIlieKTaM pa3InyHbIX BUOB UCKYCCTBA;

S) ¢u3uYecKoro BOCIUTAHUSA:

c()OPMHPOBAHHOCTh YMEHHUS MNPHUMEHITh MaT€MATUYECKHE 3HAHHMS B HHTEpPECcax
3I0pOBOTO U 0€30macHOro oOpas3a JKHU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH W OTHAbIXa,
peryisipHas (pu3HUecKasi akTUBHOCTD), (PU3MUYECKOE COBEPIIEHCTBOBAHUE NIPH 3aHATHUSAX
CIIOPTUBHO-O30OPOBUTEIIBHON EATEIBHOCTBIO;

6) TpyaoBOro BOCIMTAHMSA:

TOTOBHOCTh K TPYZIY, OCO3HAaHWE IIEHHOCTH TPYIONIOOWs, MHTEpEC K Pa3IuyHbIM
chepam npodecCHOHANbHOW JESATENbHOCTH, CBA3aHHBIM C MaTEeMaTUKOM M €€
NPUJIOKEHUSMH, YMEHHE COBEpIIAaTh OCO3HAaHHBIM BHIOOp Oynymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K
MaTeMaTUYeCKOMYy OOpa30BaHUI0 U CaMOOOpPA30BaHUIO Ha MPOTSKEHUM BCEU KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH;

7) 3KOJIOrMYECKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTH IKOJIOTMUYECKON KyIbTYpbl, TOHUMAHUE BIMSIHHUS COLIMATBHO-
DKOHOMMYECKHUX ITPOLIECCOB HA COCTOSHUE IPUPOJIHON U COLMAIBHOMN CPEAbI, OCOZHAHUE
rJ100aJbHOTO  XapakTepa 3KOJOTMYECKMX MpoOJeM, OpUEHTAalMs Ha NPUMEHEHUE
MaTEeMaTHUECKUX 3HAHWM s peHIeHHus 3a7ad B 00JIaCTH OKpYXKAIOUIeH Cpembl,
IUIAHUPOBAHKE ITOCTYNKOB M OLEHKU MX BO3MOXHBIX IOCIEIACTBUN Ul OKPY>KAFOLIEH



Cpesl;

8) HeHHOCTH HAYYHOI'0 NO3HAHUA:

c()OPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, IOHUMAaHUE MAaTEMAaTHYECKON HayKH Kak
cepbl UeT0BEUECKOM NIeATENBHOCTH, ITAOB €€ pa3BUTH U 3HAYUMOCTHU JJISL Pa3BUTHS
LIUBWIN3AL[MHM, OBJIAZICHUE S3BIKOM MaTEMaTUKU M MaTeMAaTHUYECKOM KyJIbTypoH Kak
CPEICTBOM  TMO3HaHUS  MHpaA, TOTOBHOCTh  OCYLIECTBJISITH  IPOEKTHYHO U
UCCJIEI0BATENbCKYIO IEITeIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cBOEHHUS MPOrpaMMBbI 0 MaTEMATHUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuaromierocss 0yayT copMupoBaHbl METanpeAMETHbIE PE3yJIbTaThI,
XapaKTEePHU3YIONIUECS OBJIAJICHUEM YHUBEPCAIbHBIMHU TO3HABATEIbHBIMHU JICUCTBUSIMU,
YHUBEPCATbHBIMH  KOMMYHUKATHUBHBIMH  JEUCTBHUSAMH W YHHUBEPCAJIbHBIMH
PETyIATUBHBIMU JCHCTBUSMH.

Ilo3naBare/bHble YHUBEPCAJIbHbIE YUeOHbI€e IeMCTBHUA
ba3oBble J1ornyeckue AeicTBus:

BBISIBJISITh M XApaKTEPU30BaThb CYIIECTBEHHbIE NPU3HAKA MAaTEMaTUYECKHUX
00BEKTOB, TOHSTHI, OTHOIICHHN MEXTYy TMOHATUSIMH, (OPMYIHPOBATH OIPEACICHUS
NOHSTUH, yCTaHABJIMBATh CYUIECTBEHHBIM MPHU3HAK KIACCU(PUKALUMU, OCHOBAHUS MIJIs
00001IeHUs ¥ CPaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPHUHUMATH, (OPMYIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPIAUTEIHHBIC
U OTpHUIIATEIbHbIC, AMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IMPOTUBOPEUUS B
dakTax, TaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSIX, TIpeiaraTh KPUTEPHUH JIJIs1 BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIL;

JIeJaTh BBIBObI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€IYKTUBHBIX U UHYKTUBHBIX
YMO3AKJIFOUECHUH, YMO3AKJIFOUEHUN 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTENILHO JIOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUHN
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO0, MPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CY)KICHUS U BBIBOJIBI;

BBIOMPATH CIOCOO pelieHuss yueOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
penieHusi, BRIOUpaTh HanOOJee MOIXOIANINNA ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble nccienoBarTe/bCKHe AeiiCTBUSA:

UCITOJIB30BaTh  BOMPOCHI KaK MCCICIOBATEIbLCKMA WHCTPYMEHT ITO3HAHUS,
dhopMyJIHpPOBaTh BOMPOCH], (PHUKCHUPYIOIIHNE IMPOTHUBOPEYHE, MPOOJIeMy, YCTaHABINUBAThH
HUCKOMOE | JJaHHOE, (POpMUPOBATh TUITOTE3Y, APTYMEHTHPOBAThH CBOIO TIO3UITHIO0, MHCHHUE;

MPOBOJAUTH CAMOCTOSATEIIPHO CIIAHUPOBAHHBIA SKCIIEPUMEHT, HMCCICAOBAaHUE IO



YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro oOOBbeKTa, SBJCHUSA, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSMU, TTPOIIECCAMH;
CaMOCTOSITENIbHO  (hopMyJIMpoBaTh OOOOIICHUS W BBIBOJABI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOIOACHUS, UCCIEAOBAHUS, OIEHUBATH JOCTOBEPHOCTH IMOJTYUYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M OO0OIICHUI;
MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKe BBIJBUTATh
TIPEAIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISATH 1€(PUIIMTHI MH(POPMALIUU, TAHHBIX, HEOOXOUMBIX JJIsi OTBETAa Ha BOIPOC
U U1 pEUIeHUs 3a/1a4H;

BBIOMpPATh HMHGPOPMALMIO W3 HMCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO Pa3IMYHBIX BUAOB U (HOpM
MPE/ICTABJICHHUS;

CTPYKTYpUpPOBaTh WHGMOPMAIMIO, TMPEACTaBIATh €€ B pa3iuyHbIX ¢dopmax,
WJLTIOCTPUPOBATH Tpaprueck;

OLICHMBATh HAAEKHOCTh MHGOPMAIMHU 10 CAMOCTOATENIBHO CPOPMYIHPOBAHHBIM
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHS:

BOCIIPUHUMATL W (HOPMYJIUPOBATh CYXKICHHS B COOTBETCTBHH C YCIOBUSMH U
HEJISIMHA OOINEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a7a4d, KOMMEHTUPOBATH
TIOJTyYEHHBIA Pe3yIbTaT;

B XOJ€ OOCYXJECHMS 3a/aBaTb BONPOCHI IO CYIIECTBY OOCYKIAa€MOW TEMBI,
npoOJIeMbl, pelraeMoi 3aqavd, BBHICKA3bIBaTh WICH, HAIICJICHHBIC Ha TIOWCK PEIICHHUS,
COTOCTAaBIISATh CBOU CYXACHHUS C CYXICHUAMH JIPYyTUX YYaCTHUKOB JIMAJIOTa,
OoOHapy»XWBaTh pa3Inunie U CXOJICTBO MO3UIIUM, B KOPPEKTHOU dopme HOopMyIUpoBaTh
pa3HOTIIaCcHsl, CBOU BO3PAKEHUS;

NOpPEJCTaBIsATh PE3yJbTaThl pEIICHHUs 3aJaud, SKCIIEpUMEHTa, HCCIEIOBAHUA,
MIPOEKTa, CAMOCTOSITENILHO BEIOUpaTh (hopMaT BHICTYIUICHUS C YIETOM 33]1a4 MPE3CHTAIIUU
1 OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIE YHUBEpPCAJbHbIE YUeOHBIE 1eHCTBUS
Camoopranusanus:
COCTAaBJISTH ILJIaH, JITOPUTM PEIICHUS 3a/1a4u, BBIOUPATh CIIOCOO pelIeHuUs C yUETOM

UMEIOLINXCA PECypcoB U  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BapUAHTHI PELUICHUM ¢ yu€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJJIEKT:

BJIa/ICTh HaBBIKAMHU MO3HABATEIBHON peIIeKCHH KaK OCO3HAHMS COBEPIIAeMbIX
JNEHUCTBUM U MBICIUTENBHBIX MPOLECCOB, HUX pPe3yJbTaTOB, BJIAJETh CHOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3yJbTaTa pPEHICHUS MaTeMaTHYeCKON
3a/1a4u;



NPEABUNIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIPU PEIICHUU 3a/a4H,
BHOCUTb KOPPEKTHBBI B JCSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJIbTaTa LEIU U YCIOBHUSIM, OOBACHATH MPUUHHBI
JTOCTHKEHUSI UITM HEJIOCTUKEHUS PE3YJIbTATOB JAESTEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh
OIICHKY PUOOPETEHHOMY OTIBITY.

CoBMmecTHas1 1eATEJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW Y MHIMBUIYyaTIbHOU pabOThI
OpU pelleHud Y4eOHbIX 3a7ad, NpPUHUMATh 1eJb COBMECTHOM JEsTeNIbHOCTH,
IUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboThl, pacmpenessiTb BHABI PadoT,
JIOTOBapUBaThCsl, OOCYXKJaTh TPOIIECC U Ppe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TIpPYMNIOBbIX (opmax padoTel (0OCyXaeHHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJHATH CBOIO YACTh pa0OThl U KOOPAMHUPOBATH CBOU
NEHCTBUS C IPYTUMHU WIEHaMU KOMaH/Ibl, OLICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA
MPOIYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIe pe3yiabTaThl OCBOEHHUS MPOTrpaMMbI IO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEJIHEr0 00IIero o0pa3oBaHusl MPEICTABIEHBI MO rojlaM 00y4YeHus B
paMKax OTIENbHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3jiefiax MpPOrpaMMbl IO
MAaTEMATHUKE.
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PABOYAS NNPOI'PAMMA VYYEBHOI'O KYPCA VYK.01«<AJITEBPA M
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

IHosicHUuTeIbHAA 3aIIUCKA

VY4eOHblil Kypc «Anredpa u Hadajga MaTeMaTHYECKOTO aHAIM3a» SBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IpOrpamMMme CpeIHero oOuero oopa3zoBaHUs,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEUYMBAECT MHCTPYMEHTAJIbHYIO 0azy AJis
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIpYroil CTOpOHBI, (hopMHpYET
JIOTUYECKOE M a0CTPaKTHOE MBIIUICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIS OCBOEHHUSI YYE€OHBIX KypcOoB HH(GOpPMATUKH, OOILECTBO3HAHUS, HCTOPHH,
cioBecHOCTH. B pamkax y4eOHOTO Kypca «Anrebpa M Havaga MaTeMaTHYECKOTO
aHamM3a» OO0ydJaronIrecsl OBJAJCBAIOT YHHUBEPCATBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KoTopas (GOpMyIHpPYyeT CBOU JTOCTHKEHHUS B MaTEMaTHUECKON dopMe.

VYyeOHblli Kypc anreOpbl U Hayal MaTEMaTHYECKOTO aHalu3a 3aKJIaJbIBAcT
OCHOBY [UIsl YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3MKH, XUMHH, OHOJIOTHH,
MOHMMAaHUS OCHOBHBIX TEHJCHIINI YKOHOMUKH U 00IIIECTBEHHOM )KM3HU, TO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCIIOJIb30BaTh UX B MOBCEAHEBHOW XU3HU. B TOoXe Bpems oBlajeHHE
aOCTpakTHBIMU ¥ JIOTUYECKH CTPOTHMH MaTEeMaTHUYEeCKUMHU KOHCTPYKIUSIMHU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb
YTBEP)KJICHUSI, UCTIOJb30BaTh 0000IIEHNe U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHYECKOE MBITIUIEHUE. B X0/1e n3yueHus
anreOppl M HayaJdl MaTEeMaTHYEeCKOro aHaliu3a Ha YpPOBHE CPEAHEro O0OIIero
o0Opa3oBaHus 00yUarONIHeCs MOTYYar0T HOBBIHM OIBIT PEIICHUs MTPUKIAIHBIX 33124,
CaMOCTOSITEJIbHOTO MOCTPOSHHSI MaTEMaTHUECKUX MOJeNIel peanbHbIX CUTyalul U
UHTEpPIPETallUd  TOJYYEHHBIX  pPEIIEHWH, 3HAKOMATCS €  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B WpHpOJe, HAyKe U B HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc aiareOpsl M Hayajdl MaTeMaTHYeCcKOro aHaiu3a oO0JajgaeT
3HAYUTENbHBIM BOCITUTATENIbHBIM MMOTEHIIMAIOM, KOTOPBIA peau3yeTcsl Kak yepes
y4eOHBIN MaTepual, ClioCOOCTBYIOMINIA (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHMUS,
TaK u 4yepes crnenupuky yueOHO! AesTebHOCTH, TPEOYIoleld caMOCTOSITEIbHOCTH,
aKKypaTHOCTH, TPOJOKUTENbHON KOHILIEHTPAllMM BHUMAHUS U OTBETCTBEHHOCTH
3a MOJIy4YEHHBIN pe3ybTarT.

B ocHoBe MeToaKu 00yueHus anredpe 1 HauajgaMm MaTeMaTHIeCKOTro aHaln3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT O0yYESHHUSI.

B cTtpyktype mporpamMmbl mo anreOpe M HadalaM aHalli3a BbBLACSAIOTCS
CJIEIIOLIUE COJIePKATEIbHO-METOAMUECKHE JIMHUM: «YKcia W BBIYMCICHUSD,
«Dynkuun u rpapukn», «YpaBHeHUs U HepaBeHCTBa», «Hauana MmaTeMaTH4ecKOTo



aHanm3a», «MHOXECTBa U JIOTHKa». Bce OCHOBHBIE COEpKATEIHLHO-METOIUYECKHE
JVHUH U3y4al0TCs Ha MPOTSHKEHUU JIBYX JIET 00yUEHUs Ha YPOBHE CPEHETO0 O0IIEro
o0pa3oBaHuUs, €CTECTBEHHO [OMOJHASA JAPYr Jpyra W IOCTENEHHO HAaChIIIasCh
HOBBIMU T€MaMU U paszzesaMu. J[aHHbIN y4eOHbII Kypc ABIISETCS WHTETPATUBHBIM,
MIOCKOJIbKY 0OBeAuHsIeT B cebe cojepKaHue HECKOJBKHX MaTeMaTHYeCKIX
JTUCLUUIUIMH: ajaredpa, TPUrOHOMETPHsI, MaTeMaTUYECKUI aHaIN3, TEOPUSI MHOKECTB
u apyrue. Ilo mMepe Toro, kak oOywaronyecs OBJaJeBalOT BCE Oosiee MIMPOKUM
MaTeMaTHYECKUM anmapaToM, Yy HHUX TOCIEA0BaTeIbHO (OPMUPYETCS U
COBEpUICHCTBYETCS YMEHHUE CTPOUTh MaTeMaTHUYeCKyl0 MOJENb pPeaJbHOU
CUTYalluu, IPUMEHATh 3HAHUS, [TOJIyYeHHbIE B yUeOHOM Kypce «Anredpa u Havana
MaTEeMaTHYECKOTO aHaJIM3ay, JJIsl PEIICHUs] CaMOCTOATENhHO CHOpPMYTUPOBAHHOMN
MaTeMaTHYeCKOH 3a7auu, a 3aTeM UHTEPIPETUPOBAThH OTYUEHHBINA PE3yJIbTaT.

ConepxkarenpHO-MeTOIMYECKasT TUHUS «YuClia ¥ BBIUMCICHHUS» 3aBEPIIACT
(opMUpOBaHKE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIbHBIX YHCET, KOTOPOE ObLIO
HA4aTo Ha YpOBHE OCHOBHOTO 00111ero oopa3oBanus. Ha ypoBHe cpenHero oouiero
oOpazoBanusi 0co0O€ BHUMaHuE ynensercsi (OPMUPOBAHHIO  MPOYHBIX
BBIUMCIIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIMX B Cce0s HMCHOJIb30BAaHUE pPa3IMUHBIX
¢dbopM 3amucu AeWCTBUTEIHHOTO YMCIIA, YMEHUE PAIIHOHATBHO BBITIOIHATE IEHCTBUS
C HHUMH, JeJaTh NPUKUIKY, OIEHUBATh pe3ynpTaT. OOydaromuecs MOIydaroT
HaBbIKM MNPUOMMKEHHBIX BBIYMCICHUM, BBIMOJIHEHUSI JACUCTBUH C YHUCIAMH,
3aMMCaHHBIMH B CTAaHIAPTHON (hOpMe, NCIIOIb30BaHNS MATEMAaTHIECKIX KOHCTAHT,
OLICHUBAHHUS YMCIIOBBIX BBIPAKEHUM.

CopepxatenpHasi JUHHS «YpaBHEHHS W HEPABEHCTBa» peajn3yeTcs Ha
NPOTSHKEHWHM Bcero oOy4YeHHs Ha YpOBHE cpeaHero oOiiero o0pa3oBaHus,
NOCKOJIBKY B Ka&XIOM paslieie MporpaMMbl IMPEAYyCMOTPEHO  pelICHHE
COOTBETCTBYIOIMX 3anad. OOydaromuecs OBIAACBAIOT PA3NUYHBIMA METOJAMU
pelIeHusT  LeNbIX,  pPalMOHAIbHBIX,  HUPPAUUOHAIBHBIX,  I10Ka3aTEJbHBIX,
Jaorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHM, HEPABEHCTB U UX CHUCTEM.
[Tomy4eHnHble yMEHUSI MCHOJIB3YIOTCSA MPH UCCIEAOBAHMUA (PYHKIMHA C MOMOIIBIO
IPOM3BOJHOMN, PEILICHUH NPUKIIAIHBIX 3aa4 U 3a]1a4 Ha HAXOKJIEHUE HauOOJIbLINX
¥ HaUMEHbIINX 3HadeHu (QyHKuuu. [laHHas comepkarenpHas TUHUS BKIIOYAET B
cebs Takke (opMUpOBaHME YMEHUH BBIMOJHATH pacué€Tel 1Mo  (opMyiam,
npeoOpa3oBaHus IEJIBIX, palrOHATBHBIX, UppaOHATBHBIX u
TPUTOHOMETPUUYECKUX BBIPAKEHUH, & TAK)KE BBIPAKCHHUM, COAEPKAIINX CTEIICHU U
norapudmbel. brnaromapst u3yueHHIo anreOpanyecKkoro marepuaia MpPOHCXOIUT
JanbHEWIee pa3BUTHE  aNTOPUTMUYECKOTO W aOCTPaKTHOTO  MBIIUICHHUSA
oOydaromuxcsi, (OPMHUPYIOTCS HABBIKM JEAYKTUBHBIX PaCCY>KICHHM, pabOThI ¢
CHUMBOJIBHBIMH (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B
BUJIC PaBEHCTB M HEpaBEHCTB. Ajrebpa mpeanaraet 3pQeKTUBHbIE UHCTPYMEHTHI
JUI  pelIeHUs TPAKTHUYECKUX M eCTECTBEHHO-HAYYHBIX 3aJad, HarjsaHo
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuyeckass JnuHUS «DyHKIMM U TpapuKu» TECHO
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NeperuieTaeTcss ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEI0BATEIBHOCTh U3yUYCHHS MaTepuana. M3ydyeHue cTeneHHou,
MOKa3aTeJbHOMU, JTJOTapu(PMUUIECKON U TPUTOHOMETPUIECKUX (PYHKIIMM, X CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIs pElICHHUs 3a7ad U3 JPYruX y4eOHbIX
NPEIMETOB U PEANbHOW U3HHU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIIM30M,
TaK U C pEIIeHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipum »TOM OosbllIOE BHUMaHUE
yaensiercs: (OopMHpPOBAHUIO YMEHHUS BbIpaXaThb (OpMyJlaMU 3aBUCUMOCTH MEXTY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEOBAaTh MOJyYeHHbIe (YHKIMH, CTPOUTH HX
rpadguku. Matepuan coaep)KaTelbHON JIMHWU HAIleJeH Ha Pa3BUTHE yYMEHUH U
HaBBIKOB, MO3BOJISIIOIIMX BhIPAXKaTh 3aBUCUMOCTU MEXKAY BETUYMHAMHU B PA3IMYHON
dbopme: aHaTUTHYECKOU, rpaduyeckoii u cioBecHOi. Ero n3ydenue cnoco0CTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIIECHUI0 U
KOHKpETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHas JinHHAS «Havama mMaTeMaTH4eCKOro aHalM3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTEeMaTUYECKUX, TaK W MPUKIAIHBIX 3a/1ad,
JOCTYIHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSBISIETCS BO3MOXKHOCTh UCCIIE0BATh U
CTpOUTh rpaduku GyHKITUH, OTPEIETATh UX HANOOJIbIITNE U HAUMEHBIIINE 3HAYCHUS,
BBIUUCIIATH TUIOM@AAU GUIyp U OOBEMBI T, HAXOAUTb CKOPOCTH U YCKOPEHHUs
npotiecco. ConepkaTesibHas JUHUS OTKPBIBAET HOBbIE BO3MOKHOCTHU MTOCTPOCHUS
MaTeMaTUYECKUX MOJeNIed pealbHbIX CHUTYallMi, HaXOXJECHUS HAWITY4IlIEro
pelieHus B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-)KOHOMUYECKUX, 3a7aydax.
3HaKOMCTBO C OCHOBaMHM MAaT€MaTHYECKOTO0 aHallu3a CIOCOOCTBYET pa3BUTHUIO
abCcTpakTHOro,  (OPMANBHO-JOTUYECKOTO M KPEaTUBHOTO  MBIILJICHUS,
(bopMHPOBaHUIO YMEHUN pacno3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKU B HAYKe,
TEXHUKE M HucKyccTBe. OOywaromiyecs Y3HAIOT O BBIJAIOIIUXCSA pe3yJibTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHSI MATEMATHKN KaK HAYKH, U UX aBTOPAX.

ConepxkaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  DJJEMEHTAM  TEOPUUM  MHOXKECTB. [€OpETUKO-MHOKECTBEHHBIC
MPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJBHOM MATEMATUKHU W IPEIJIarator
HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIONIMNA BCE pa3/ielibl MaTeMaTHKUA U €€
MPUJIOKEHUIM, OHU CBSI3BIBAIOT Pa3Hble MAaTEMATHUYECKUE NHUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakHO AaTh BO3MOKHOCTb 00yUaroIeMycs IOHUMAaTh TEOPETHKO-
MHOKECTBEHHBII $I3bIK COBPEMEHHOM MAaTEMAaTUKH M UCIIOJIb30BAaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B yueOHOM Kypce «Anredpa W Hayajga MaTeMaTHYECKOrO aHaIU3a»
IPUCYTCTBYIOT TAaKX€ OCHOBBI MAaT€MAaTHYECKOIO MOJACIUPOBAHUS, KOTOPBIE
OpuU3BaHbl CPOPMUPOBATH HABBIKU MOCTPOEHUS MOJENEH peallbHbIX CHUTYyallHi,
UCCJIEIOBaHMSI 3TUX MOJIENIEN C MOMOIIBIO amnmapara ainredpbl 1 MaTeMaTH4eCKOro
aHaJu3a U UHTEPIPETALNU MTOJTYUYCHHBIX PE3YyJIbTAaTOB. Takue 3a1aHus BIUIETEHBI B
KKIBIA M3 pa3fesioB MPOrpamMMbl, MOCKOJIbKY BECh MaTepuai yd4eOHOro Kypca
LIMPOKO UCIIOJIB3YETCS U1l PELICHU IPUKIAAHBIX 3a1a4. [Ipy pemennn peaabHbIX
IPAKTUUECKUX 3a/ad OoOydYarolluecs pa3BUBAIOT HaOI0aTeNbHOCTh, YMEHHE

13



HaxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BaTh aAHAJIOTHIO,
000011aTh U KOHKPETU3UPOBaTh Mpodsemy. JlesaTenbHOCTh Mo (POPMUPOBAHUIO
HABBIKOB PEIIEHUS MPUKIATHBIX 337a4 OPraHU3yeTCsl B MPOIECCE M3YUEHUSI BCEX
TeM y4eOHOTro Kypca «Anredpa u Havyajla MAaTEMaTUYECKOTO aHaTN3ay.

OO61ee 4KciIO 4YacoB, JJIS U3Y4YEHUs yuyeOHOro kypca «Anredpa u Hauaia
MaTEeMaTUYEeCKOro aHajan3ay, - 170 yacos.

COJAEPKXAHUE OBYYEHUA

Yucsia ¥ BIYMCICHUS

PanmonaneHpie uyucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEUYHBIE  TMEpUOAUYEcKHe  Apodu. ApudMeTrudyeckue oOmepanud ¢
palMOHAaIbHBIMU YUCIIaMHU, IPEOOPa30BaHMsI YUCIOBBIX BblpaxeHuil. [Ipumenenue
IpoOeil 1 MPOLEHTOB JJIsl PEIICHUs MPUKIAJAHBIX 337a4 U3 PAa3IMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JleiictBuTenpHple  4ucia. PanuMoHanpHBleE W MpPpALMOHAIBHBIE YHCIIA.
ApudmeTnueckue omnepandd ¢ ACHCTBUTENbHBIMU yHclIaMu. [lpulmmxéHHbie
BBIYMCIICHHUS], IPABUJIAa OKPYIJICHHS], IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ wnenslM nokaszareneM. CranmaptHas  ¢opMa  3amucu
NeHCTBUTENBHOTO 4yHcha. Mcmonp3oBaHue moaxoxasmied  (opmbl  3amucu
JEUCTBUTEIIBHBIX YMCENl JUIS PELICHUS NMPAKTUYECKUX 3a1ad U INPEICTaBICHUSA
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypajgbHOW  crtemeHu.  JledictBus ¢
apu(pMeTHYECKUMU KOPHSAMHU HaTypaJbHOMN CTETICHHU.

CuHHyC, KOCHHYC M TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

Harypanbablie u nensle uyncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCEL.

CrerneHb ¢ paMOHAIBHBIM NTOKa3aresieM. CBOMCTBa CTENEHH.
Jlorapudm uyucna. JleciTuuHble U HATYypaTbHBIE JIOTAPU(PMBI.

YpaBHeHus U HEPABEHCTBA

ToxzaecTBa U TOXKJIECTBEHHbIE IPEOOPA30BaAHUSI.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIC
TPUTOHOMETpHUUECKUE (HOPMYJIIBI.

YpaBHeHUE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTox
MHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-pallOHAIBHBIX YPaBHEHNUN U HEPABEHCTB.

Pemenne nppauMoHaIbHBIX YPABHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPABHEHUM.

[TpeoOpa3oBanue BbIpaX)eHH, COIEPIKALIUX JOTapru(MBbI.

[IpeoOpa3oBanue BBIpAXKEHHM, COJAEPXKAIIMX CTENEHU C PalMOHAIbHBIM
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MOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIC YPAaBHEHHS U1 HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucTteMbl TUHEWHBIX yYpaBHEHUH. PelieHue npukiagHbiX 3a1a4d ¢ IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucTeMbl M1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUW U HEPABEHCTB.

[IpuMeHeHnE ypaBHEHH M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a7a4 U
3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peajbHOM KU3HHU.

DyHKUMH U TPaPUKH

®Oynkuus, ciocoOsl 3aaanusa pynkuun. ['padux pynkmnuu. Bzanmuo obpaTabie
(GyHKLIHH.

OO6nacTh ompeneneHus © MHOKECTBO 3HaueHMi (yHKumu. Hymm QyHkomm.
[TpomexyTku 3HaKonocTossHCTBa. YETHBIE M HEeU€THBIE QyHKIMU. [lepnoanueckue
¢yskuun. IIpoMexxXyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢ynxuun. Hanbonpliiee 1 HauMeHblllee 3Ha4eHHE (PyHKIIMU Ha IPOMEKYTKE.

Crenennast pyHKIMS C HaTypaJdbHBIM M LIEJBIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0i CTENCHHU.

TpuroHomeTpuueckass OKpPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YMCIOBOTO apryMEeHTa.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[TokazatenbHas u morapudmuueckas GyHKIHUU, UX CBOMCTBA U rpadUKH.

Hcnonb3zoBanue rpadukoB GyHKIUNA IJIs pEeUIeHUs] YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Wcnonb3oBanue rpapukoB GYHKIUNA 11 KCCIAEAOBAHHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOPbIC BO3HMKAIOT IMPHU PEIIEHUU 337ad U3 JAPYTHX y4eOHBIX
MPEAMETOB U PEaTbHON KU3HHU.

Hauyana MmaTeMaTHYeCKOIro aHAJIN3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJlaHuA MIOCJIEIOBATEILHOCTEN.
MOHOTOHHBIC OCJICIOBATECIILHOCTH.

Apudmernueckas ¥ reoMeTpuUecKas nporpeccur. beckoHeuHo yObIBaroIas
reomeTpudeckas mnporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TreOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX MPOLIEHTOB. VcCroiab30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3aj/1au MPUKIIAIHOTO XapaKTepa.

HenpepoiBHable QyHKIMNA. MeTo ] HHTEPBAIIOB /ISl PEIICHUS HEPABEHCTB.

[IponsBonnas  dyukuu. ['eoMmerpuueckuii W (QU3MUYSCKUH  CMBICI
MIPOU3BOJHOM.

[IpousBogHbie  3yeMeHTApHbIX  (yHKIMA.  DopMysnbl  HAXOXKICHHS
MPOU3BOHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (yHKIIUH.

[IpumeHeHnre MPOM3BOTHON K MCCIIECTOBAHUIO (PYHKIIMA HAa MOHOTOHHOCTH H
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skcTpeMyMbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HaueHus (QYHKIMKU Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOJHOM JUIsI HAXOXKIACHUS HAWIY4YlIEro pEUICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPEACIICHUS CKOPOCTH Mpoliecca, 3aJaHHOIO
dbopmyIion uiu rpapuKoM.

[TepBoo6pa3zHas. Tabnuia neprooOpa3HbBIX.

HNuTterpan, ero reoMmeTpuueckuid W (U3WUYECKUH CMBICH. Beraucienue
uHTerpaia no gopmyne Herorona-Jleitonuna.

MHo:xecTBa M JIOTHKA
MHoxecTBO, omepanuud HaJ MHOXecTBamu. Jluarpammel Oinepa-Benna.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3aJ1a4 U3 IPYTUX YUYECOHBIX MPEIMETOB.
Ornpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO.

HPEAMETHBIE PE3YJIbTATBI

K xoniy oOydeHuss oOOydaromuiicsi TONYYHT CIEAYIOIINE TpPEeIMETHBIC
pe3yIbTaThl:

Yuciia 1 BBIYMCICHUSA:

ONEpUpPOBaTh TMOHATHUSMHU: pPALMOHAIBHOE U JICHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JIECATUYHAs OOk, IPOLEHTHI;

BBIIIOJIHATh ~ apu(PMETHYECKHE  ONepaldd €  PALMOHAJIBHBIMU U
JNENUCTBUTEILHBIMU YHUCIIAMU;

ONEepUpOBaTh TMOHATUSMHU: HATypajbHOE, LEJI0€ YHUCIO, MCIOJIb30BaTh
IPU3HAKHU JEJIMMOCTH LEJIbIX YUCEJN, PA3JIOKEHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUTSL peLIeHus 3a/1ay;

BBIMOJHATh NMPUOJIMKEHHBIE BBIUYMCIICHUS, UCIOIb3Yys MpaBuia OKPYTJICHHUS,
JienaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BIYMCIICHHI;

OIEpUpPOBaTh MOHATUSAMU: CTENEHb C LEJBIM I0Ka3aTeJIeM, CTaHAapTHas
dbopma 3amMcH JACUCTBUTENBHOTO YHCIA, KOPEHb HATypajbHOM CTEINEHH,
UCITIOJIb30BaTh MOAXOAAIIYI0 (hOpMY 3alUCU NEUCTBUTENIBHBIX YUCEIN JJIs pEeICHUs
IIPaKTUYECKUX 3a/1a4 U IPEICTABICHNS JAHHBIX; ONIEPUPOBATH MOHITHEM: CTEIIEHb
C pallMOHAJILHBIM [TOKA3aTeleM;

OIEpUPOBaTh MOHATUSAMM: CUHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YTJa,
MCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBLHOTO YIJIa Yepe3 00paTHble TPUTOHOMETPHUUECKHE

byHKIUY;

ONEpUPOBATh MOHATUSAMHM: JIOTAapUPM 4YHCIa, ACCATUYHBbIE U HATypajbHbIC
JaorapuMsl.

YpaBHeHUs U HEPABEHCTBA:
ONEPUPOBATH MOHATUSIMU: TOXKIECCTBO, YPABHEHHUE, HEPABEHCTBO, LIEJIOE,
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palMoHaNIbHOE, UPPALMOHATIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
yYpaBHEHHUE;

BBITIOJIHATH MPEe0Opa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUN W peliaTh
TPUTOHOMETPUUECKUE YPABHEHUS,

BBINIOJIHATh TPEOOpa3oBaHUsl IEJNIbIX, PAlUOHAIBHBIX M HPPAUOHATBHBIX
BBIPKEHUI U pPeliaTb OCHOBHBIC THUIIBI IIEJIBIX, PAIIMOHAIBHBIX U UPPALMOHATIBHBIX
ypaBHEHUH U HEPABEHCTB;

NPUMEHSATh  CBOWCTBA CTENEHM JUIA NPeoOpa3oBaHUs  BBIPAKEHUH,
OTEPUPOBATh TMOHATUSAMHU: TOKA3aTENIbHOE YpaBHEHHE W HEPAaBEHCTBO, pEIIaTh
OCHOBHBIE TUITBI IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB;

BBITMIOJHATh  MPEOOpPa30BaHMs  BBIPAXKEHHUH, COJEpXKalINX JIOTapu(pMBI,
OIEepUpPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YPAaBHEHHE U HEPABEHCTBO, PELIaTh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHHUI U HEPABCHCTB;

HAXOJIUTh PEIICHUS] MPOCTEHIIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEepUPOBATh TMOHITUSAMU: CUCTEMa JMHEHMHBIX YpaBHEHHH U €€ pelieHHue,
UCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUH ISl pEIICHUS] IPAKTUYECKUX 3a71aY;

HAXOAWTh PEIICHUs MPOCTEHIINX CHCTEM M COBOKYMHOCTEH pPalMOHAIBHBIX
YPABHEHUI U HEPABEHCTB;

NPUMEHSTh YPaBHEHUS M HEPABEHCTBA /IS PEIICHHSI MAaTEMaTHUECKUX 3a/1a4 U
3a/la4y U3 pa3au4HbIX 001acTel HAYKH U peanbHOW KU3HH;

MOJICTTUPOBATh pEANbHbIE CHUTyallMM Ha SI3bIKE anreOpbl, COCTaBIATH
BBIpXEHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadyd, WCCIEAOBAThH
MOCTPOCHHBIE MOJIENIN C MCTIOJIh30BAaHUEM arnapaTa aareOpsl.

DOyHKUUM U Tpaduku:

ONEpPUPOBATh MOHATUAMHU: (PYHKIHMS, CHOCOObI 3alaHusi (QYHKIHMH, 00IaCTh
OTpEeEICHUs U MHOXXECTBO 3HA4YCHHM (QyHKIMHU, Tpaduk (QYHKIMH, B3aUMHO
oOpaTHbIe (PYHKIUY;

OTIEpUPOBATH MOHATUSAMHU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJTU (DYHKITHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

OMEepUpOBaTh  MOHATHSAMHU:  Tepuoaudeckas  (QyHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKHA OHKCTpeMyMma (QYHKIUMU, Haubojbllee U
HavMEHbIlIee 3HaueHUs (QYHKIMH Ha TPOMEXKYTKE, HCIOJIb30BaTh WX IS
uccienoBanus QyHKINMHU, 3a]JaHHOM TpaduKoMm;

OTIepUPOBATH MOHITUSIMU: rpaduKy MoKa3aTeIbHOMU, JJOrapuPpMUIECKON
U TPUTOHOMETPUUYECKHUX (PYHKITHH, N300pakaTh X HA KOOPJMHATHOM TJIOCKOCTH U
MCIIOJIH30BATh JJIA PEIICHUS] YPABHEHU U HEPABEHCTB;

MCIIOJIh30BaTh Tpaduiku GYHKIMMA JIJIs1 pelIeHUs YpaBHEHUH;

CTpPOUTh W YUTaTh Tpaduku JTUHEHHOW (PYHKIUU, KBaAPATUIHOU (PYHKITUH,
CTETIEHHOMN (PYHKIIMH C LEJIBIM IOKa3aTeeM;

M300pakaTh Ha KOOPAMHATHOM MIOCKOCTH T'paUKy JIMHEHHBIX YpaBHEHUN U
MCIIOJIb30BaTh UX JUIS PEIICHUSI CUCTEMbI TMHEWHBIX YpaBHEHUH;

WCTIONIb30BaTh Tpagukyd (QYHKIMHA A7 HWCCICNOBAaHUS MPOIECCOB U
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3aBUCUMOCTEHN MpU pElIeHUH 3a/1a4d U3 JPYTrux y4eOHBIX MPEIMETOB U peaibHOU
YKU3HH, BbIpAXXaTh (OpMyIaMHu 32aBUCUMOCTH MEXK/y BEJIMUYUHAMHU.

Havyasna MmaTeMaTH4eCcKOro aHaJIm3a:

OIIEPUPOBATH ITOHATUSIMH: II0CJIEI0BATEIBHOCTD, apu(MeTHIECKas 1
reOMETPUYECKasl IPOTPECCUU;

ONEPUPOBATh IOHATUSAMHU: OECKOHEYHO YOBIBAaIOIIAass TI€OMETPHUUYECKas
nporpeccusi, cyMMa O€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON IIPOrPECCHH;

3aJ1aBaTh MOCJIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU;

MCIIOJIb30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEN U MIPOTPECCUM ISl PELICHHUS
peanpHbIX 3aJa4 IPUKIIAIHOIO XapakTepa.

ONEepUPOBATh MOHATUSMU: HEIMpepbIBHAS (YHKIMS, MPOU3BOAHAA (PYHKIIHUH,
UCIOJIb30BaTh FEOMETPUUECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM IJIs PEIICHUS
3a1ad;

HAXOAHUTh MPOU3BOIHBIEC AIEMEHTAPHBIX (DYHKUUN, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHII;

UCIOJIb30BaTh MPOU3BOIHYIO IJISl UCCIEA0BAaHUS (PYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHATH PE3yJIbTaThl UCCICTOBAHMS K TOCTPOCHUIO TPa(UKOB;

WCIIOJB30BaTh IIPOU3BOJIHYIO [UIl HAXOXKJICHUS HAWIY4IlIEero pELICHHS B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a/1a49aX;

ONEpUpOBaTh MNOHATUSMHU: IEpBOOOpa3Hasi W  MHTErpajg, [OHHMATh
reOMEeTpUUYECKUN U PU3NYECKUIN CMBICT UHTETrpaa,

HAXOAHUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKINN, BEIUUCISITH HHTETPa 110
dbopmyne Hetotona-JleiiOnwna,

pemarh NPUKIAIHbIE 33Ja4d, B TOM YHUCJIE COLUAIBHO-JKOHOMHYECKOTO M
(bU3MYECKOro Xapakrepa, CpeJICTBAMH MaTEMaTHYECKOTO aHAJIN3a.

MHosxecTBa H JIOTHKA:
ONIEPUPOBATH MOHATUSMU: MHO>KECTBO, ONEPALIUN HAJlT MHOXKECTBAMM;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ANIapaT IJIsl OMUCAHUS PEATbHBIX
MPOIIECCOB U ABJICHUH, TPU PEIICHUH 3aJ1a4y U3 IPYTUX YYECOHBIX MPEIMETOB;
ONEPUPOBATH MOHSTHUSIMU: ONpeAEIICHNE, Teopema, CJICJICTBUE,
JI0Ka3aTeJILCTBO.
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TEMATHYECKOE IINTAHUPOBAHHUE

1 kypc
HaunmenoBanue paznena | KonuuectBo OCHOBHOE coJIepKaHUE OcHOBHBIE BUIBI AEITEILHOCTH
(Tembl) Kypca 4acoB oOyyJaronuxcs
MHuoxecTBa 14 MHO0XeCTBO, onepanuy Haj Hcnoab3o0BaTh TEOPETUKO-

palMOHANIbHBIX U
JNEeUCTBUTEIBHBIX YHCEIL.
PannonanbHbie ypaBHEHUS
Y HEPaBEHCTBA

MHOKecTBamu. [[uarpammel Ditnepa-
Benmna.

PannonanbHble yncnia.
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIE
NEePUOIMYECKUE TPOOH.
ApudmeTnueckre oneparuu c
pallMOHAILHBIMU YHCIIAMH,
npeoOpa30BaHUs YUCIOBBIX
BhIpakeHui. [I[pumenenue apobeit u
MPOIIEHTOB ISl PEIICHUS TPUKIIATHBIX
3a71a4 U3 pa3JIMYHbIX OTPACICH 3HAHUN
Y peajbHOM KU3HHU. JIeHCTBUTEIIbHBIE
YyHuCIa.

PannonanbpHbIe ¥ UppallMOHATIbHbBIC
yucia. ApudMeTrndecKkue oneparuu ¢
JNEeWCTBUTEIbLHBIMU YUCIAMU.

[TpuOnmxkE€HHbBIE BHIYUCICHUS, IPAaBUIa
OKPYTJICHHUs], IPUKUJKA U OLICHKA

MHO>KECTBEHHBIN ammapar Jis
OTIMCAHUS XOJa PEIICHUS
MaTeMaTHYECKUX 3aJ1a4, a TaKKe
peaIbHBIX MPOIIECCOB U SABJICHUH, TIPH
pEIICHUH 3a7a4 U3 IPYTUX YUIeOHBIX
IPEIMETOB.

OnepupoBaTh NOHATUSIMMU:
paIMoHaIbHOE YHCIIO,
JIENCTBUTEIHLHOE YHUCIIO,
0OBIKHOBEHHAS IPOOb, ACCATUYHAS
pOoOk, TPOIIEHTHI. BHINOJIHATH
apu(pMETHIECKUE OTICPAITNH C
paIrMoHATBHBIMU U JCHCTBUTEIHLHBIMU
YUCJIaMH; TIPUOIMKEHHBIC
BBIYHCIICHHUS, UCIIOJIB3YS ITpaBuja
okpyrieHus. JesaTb npuKUaKY 1
OIIeHKY pe3yJbTaTa BBIUNUCICHUH.

OnepupoBaTh NOHATHAMMU:
TOJIECTBO, YpaBHEHHUE, HEPABEHCTRBO;
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pe3yJibTara BelunuciieHuil. ToxaecTsa u
TOK/I€CTBEHHbIE ITPEOOPa30BaHUS.
VYpaBHEHUsA, KOPEHb YPABHEHHS.
HepaBeHCTBO, pellleHHEe HEPABEHCTBA.
Meton nHTEpBANIOB. Pelienne uensix u
IpOOHO-pallMOHANIBHBIX YPAaBHEHUH U
HEPaBEHCTB.

LEJI0€ U PAllMOHAIIBHOE paBHEHUE,
HEPaBEHCTBO.

BoinoHATH npeodpa3oBaHus LEIbIX
Y PalMOHAJIBHBIX BbIpaKeHUN. Pemiatb
OCHOBHBIE THIIbI LENBIX
MppalOHaIbHbBIX YPABHEHUHN U
HEpPABEHCTB.

IIpuMeHATH palOHAIIbHBIE YPAaBHEHUS
Y HEPABEHCTBA ISl PELLICHUS
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
Pa3IMYHBIX 00JIaCTe HAYKU U peaTbHON
KU3HHU.

®OyHKIMY ¥ TpaduKy.
CrerneHs ¢ LETBIM
[0Ka3aTeIEM

DyHKIUS, CIOCOOBI 3aJaHMS
dbyukiuu. BzauMHo oOpaTHBIE
dbyukiuu. 'paduk pyHKIHUN.
OO6acTh onpeneneHrs 1 MHOKECTBO
3HayeHu Qpynkuuu. Hymu ¢pyHkimm.
[TpomexxyTkH 3HAKOTIOCTOSTHCTBA.
YETHbie 1 HEYETHBIE QYHKITUH.
CrerneHb ¢ UEeIbIM IMOKA3aTEIeM.
CrangapTtHas ¢popma 3anmucu
JIEVUCTBUTEIBLHOIO YUCIIA.

Hcnonp3oBanne moaxoasiiei popmel
3alUCH JeHUCTBUTECIBHBIX YHUCEIT IS
pelIeHUs MPAKTUYECKUX 3a/]1a4 U
MPE/ICTABICHUS JAHHBIX.

CrenenHas QpyHKIHS C HATypaIbHBIM
U 1LIeJIBIM IT0Ka3aTeneM. E€ cBolicTBa u

OnepupoBaTh NOHATHAMM:
byHKIMS, cr1oco0bI 3a1aHus QyHKIUH,
B3aMMHO OOpaTHble PyHKINUU, 007aCTh
OIpe/IeNICHUsI 1 MHOXKECTBO 3HAUEHU
byukIuy, rpa@uk GyHKIMA; YETHOCTh
¥ HEUETHOCTh (DYHKIUU, HYJIH
(GYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.
BbINnoJHATH Npeodpa3oBaHus
CTENEHEN C LEJIbIM MT0Ka3aTeeM.
Hcnonp30Bath cCTaHAapTHYIO hopmy
3aIliCHU ICUCTBUTEIBHOIO YHCIIA.
®opMyJIMPOBATH U UIJIIOCTPUPOBATH
rpau4ecKu CBOMCTBA CTEMEHHOM

(GyHKIUH.
Bbipaxats (popMyJIaMH 3aBUCUMOCTH
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rpaduk.

MEXy BETUYNHAMH.
Hcnonb3oBath HU(poBbIE pecypehl AJis
nocTpoeHus rpaduxkoB GpyHKINHA U
W3YYEHUsI UX CBOWCTB.

Apudmerrnuecknii KOpeHb 18 Apudmernueckuit KOpeHb D®opMyIHPOBaATH, 3ANIUCHIBATH B
1-OU CTEIICHMU. HATypaJbHOU CTENEHU. JIeUCTBUA C CUMBOJIMYeCKoO# popme U
HppannonanbHbie apu(pMeTUYECKUMU KOPHAMHU 1-0¥ WJIIOCTPUPOBATH IPUMEpPaMHU
YPaBHCHHA 1 HEPABCHCTBA CTETICHU. CBOMCTBA KOPHS 1-OW CTETICHH.
Peuienne nppanioHaIbHBIX BoinoaHaTh peoOpazoBaHus
YPaBHEHHI U HEPABEHCTB. UppaLMOHAIBHBIX BBIPAKECHUM.
CaoiicTBa U rpauK KOpHs 1n-01 Pemiatb OCHOBHBIE THUIIbI
CTCIICHU UppaLMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB.
IIpuMeHATH 1J151 peleHust
Pa3JIMYHBIX 32/1a4 UPPALHMOHAJIBHBIC
YpaBHEHUS U HEPABEHCTBA.
CtpouTh, YnTAThH TpadK KOPHS 11-0OU
CTEIIEHHU.
Hcnoas3oBath nugposbie pecypebl
JUTSl TOCTpOCHMSI TpadUKOB (PYHKITUN U
W3yYEHUSI UX CBOWCTB
DopmyJbl 22 CuHyC, KOCUHYC ¥ TAHT€HC YUCIOBOTO OnepupoBathb NOHATUSIMH: CUHYC,
TPUTOHOMETPHH. apryMeHTa. ApKCHHYC, apKKOCUHYC U KOCUHYC U TAaHT€HC IIPOM3BOJILHOIO
TpuronomeTrpuueckue ApPKTAHT€HC YHCIIOBOI'O APTyMEHTA. yria.
YpaBHEHUS Tpuronomerpruueckasi OKpy>KHOCTb, M cnoin30BaTh 3aich

oTpeieNieHue TPUTOHOMETPUIECKIX
(GYHKIMIA YUCIIOBOTO apTyYMEHTA.

POM3BOJIBLHOIO yTiIa uepe3 0OpaTHbIe
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OCHOBHBIE TPUTOHOMETPHUIECKHE
dhopmysl. [IpeodbpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemenne TpuroHoMeTpUYECKUX
YPaBHEHUI

TPUTOHOMETPHUUECKUE (PYHKIIUH.
BoinosHaTh npeodpaszoBanus
TPUTOHOMETPUYECKUX BBIPAKCHUMU.
PemaTh 0CHOBHBIC THUIIBI
TPUTOHOMETPUYECKUX YPABHEHUN

TpuronomeTpuyeckue
GyHKIUU U UX Tpaduku.
TpuronomeTrpuyeckue
HEPaBEHCTBA

Tpuronomerpuueckue GyHKINHN, UX
CBOWCTBA U Tpa(UKH.

[TpumMeps! TPUTOHOMETPHUECKUX
HEPaBEHCTB

OnepupoBath NOHATHEM
nepuoanyeckas pyHkius. CTpouThb,
aHAJIM3UPOBATH, CPABHUBATH
rpaduKu TPUTOHOMETPUYECKHUX
(byHKIHIA.
DopmMyaIMpPOBATH U
WLJIIOCTPUPOBATH rpadpuiecku
CBOMCTBA TPUTOHOMETPUUYECKUX
byHKIUH.
Pemarsb npocrenmme
TPUTOHOMETPUUECKHUE HEPABEHCTBA.
HUcnoab3oBath rpaguku 11
peleHrs TPUrOHOMETPUUECKHUX
HEPABEHCTB.
HUcnoab3oBath HU(pPOBLIE pecypehbl
JUTsl TOCTpOeHUsI TpadUKOB (PYHKITUN U
U3YYCHUS UX CBOMCTB

[TocnemoBaTenbsHOCTH U
IPOTPecCcUut

[TocienoBaTeILHOCTH, CIIOCOOBI
3aJaHHS [TOCIEN0BATEIILHOCTEMN.
MOHOTOHHBIE ITOCJIENOBATEILHOCTH.

OnepupoBaTh NOHATUSMMU:
MOCJIEA0BATEIbHOCTD,
apumeTnyecKas u reoMeTpuiecKas
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ApudmeTrnueckas U reoMeTpuyecKas
nporpeccun. beckoneuHo yosiBaromiast
reoMeTpHUUecKas IPorpeccusl.

Cymma O0ecKOHEYHO yObIBaroIie
r€OMETPUYECKON ITPOTPECCHH.
dopmyia CI0KHBIX MTPOLEHTOB.
Hcnonp30Banne nporpeccuu 1uist
pEIICHUs pealbHBIX 3314 MPHUKIAIHOTO
Xapakrepa

nporpeccur; 06CKOHEYHO YObIBarOIIas

reoMeTpuYecKasi Iporpeccus, CyMma

OeckoHeuHO yObIBaroIen

reOMETPUYECKON IPOTPECCUM.

3amaBaTh N10CJIEI0BATEIILHOCTH

Pa3IMYHBIMH CIIOCOOAMH.
IIpuMeHATH GOpMYJTy CJIOKHBIX
NMPOLEHTOB /IJIS pelleHus 3a7a4 U3
peanbHOM MPAKTUKH (C UCTIOJIb30BAHUEM
KaJbKyJIsiTopa). Mcmosib30BaTh
CBOJCTBA I0CJIEeI0BATEIILHOCTEN U
MPOTPECCU JIsl PEIIeHUs] peaTbHbIX
3a/1a4 MPUKIATHOTO XapaKTepa

[TponsBoaHas.
[Ipumenenue
MTPOU3BOJHOU
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HenpepwiBubie GyHKIMU. MeTos
WHTEPBAJIOB JUIS PELICHUS HEPABEHCTB.
[TpousBoHast PyHKIHH.
['eomeTpuueckuii u puznuecKuii
CMBICJI IPOU3BOTHOM.

[Ipon3BOAHBIE PTIEMEHTAPHBIX
dbynkuuii. [IponsBogHas CyMMBI,
IPOM3BENICHNUS, YaCTHOTO (PYHKIIHA.
[IprumeHeHune nNporu3BOIHON K
UCCJIEIOBaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBL.
Haxoxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHHS (PYHKITUU Ha

OnepupoBaTh NOHATHAMM:
HenpepbIBHAS (PYHKINS; TPOU3BOIHAS
byHKIUH.
Hcnonb3oBaTh reOMETPUIECKAN U
(buznyecKuit CMBICT MPOU3BOIHOM IS
peuieHus 3a1a4.
Haxoauthb 1mpousBoHbIE
DJIEMEHTApHBIX (PYHKUNN, BBIYHCIATH
IIPOU3BOHBIC CYMMBI, IPOU3BECHNU,
YacTHOTO (QYHKITHI.
Hcnoab3oBaTh NpON3BOIHYIO UL
UCCIIEJOBaHMsI (PYHKIIMU Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI,
NPUMEHATh Pe3yJIbTAThI
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OTpE3Ke.
[IpumeHenune mponu3BOIHON s
HaXO0/ICHUSI HAWJTYYILIETrO PEIICHUS B
MPUKIIAJIHBIX 3aJ1a4ax, JJis
OTIPEICJICHUS] CKOPOCTH IIpoliecca,
3a7aHHOTO (hopMyII0OM MK Tpad)uKOM

HCCJIeIOBAHMS K IOCTPOCHUIO
rpadukoB. [IpuMeHATH TPOU3BOAHYIO

AJI1 HaXOKACHUA HAWJTYIIICTO PCHICHUA

B IIPUKJIAIHBIX, B TOM UHCJIE
COLIMAJIbHO-D)KOHOMUYECKUX, 33Ja4ax.
3HAKOMUTBCS € UCTOPUEH pa3BUTHUSA
MaTEMaTUYECKOI0 aHAJIN3a

HNuTterpan u ero 9 TepBoobpasnas. Tabmuma OnepupoBaTh NOHATUSIMU:

pUMEHEHUs HEepPBOOGPA3HBIX. nepBooOpaszHas, uurerpain. Haxogqurb
MHTerpa, reoMeTpuaecKHii i epBOOOPaA3HBIE 3TIEMEHTAPHBIX
(U3MUECKHUI CMBICI HHTETpAIa. yHKIWMI; BBIYHCISTE HHTCTPAI 10
Brluncienue uHTErpana no Gopmyie ¢opmyae Herorona-JleiOnuna.
Herorona-Jleitbnuia 3HAKOMUTBCH € HCTOPUEH pa3BUTHUS

MaTEMaTUYECKOTO aHAIK13a
[ToBTOpenue, 06001IeHKE, 3 OcHOBHBIE OHATHSI Kypca anreOpsl U IIpumMeHsATH OCHOBHBIE MOHATUS Kypca

CHUCTEMATHU3al U 3HAHUU

Hayaj MaTeMaTuyeckoro agaausa 10
Kj1acca, 0000IIeHrEe U CUCTEMATH3alIHs
3HaHUU

anreOpsl U Ha4Yall MATEMaTUYECKOTO
aHanu3a Ui pelIeHUs 3a1a4 U3
pEeaIbHOM KU3HU U APYTUX MIKOJIbHBIX
U CHUTLINH

OBUIEE KOJIMYECTBO
YACOB I1O
[TPOIPAMME

110
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2 Kypc

HEPaBEHCTBA.
Jlorapudmuueckas GyHkIius, eé
CBOMCTBA U TpaduK.

HaumvenoBanune | KoandectBo OcHOBHOE coiep:KaHue OcHOBHBIE BH/BI 1eITEJILHOCTH
paszaesia (TemMbl) 4acoB o0y4yaromuxcs
Kypca
Crenens ¢ 12 CTeneHb ¢ PaLHOHAIBHBIM DopMyJIHUPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOI
PALOHATBHBIM noxasarenem. CBoicCTBa (¢opme 1 WILTIOCTPUPOBATH PUMEPAMH CBOKCTBA
IIOKa3aTesIeM. crenenu. [IpeobpaszoBanmue CTCIICHH.
[MokazaTeILHAS BBIP@KCHUIL, COLEPIKALLIX IIpuMeHsTH CBOMCTBA CTENICHU JJISI
byHKUHMS. PALOHAIIEHBIC CTETICHH. npeoOpa3zoBaHusl BHIPAKECHHI.
Iloxa3aTenpHbIC IToka3aTelbHBIE YPABHEHUS U ®opmyaHpoBaTh
YpaBHEHUA U HEPABEHCTBA. Y MWJUTIOCTPUPOBATH rpaMyecKu CBOMCTBA
HEPABEHCTBA TMokasaresnbHast GyHKLHS, €8 nokasareiabHON QyHKIUH. PemaTs OCHOBHBIE THIIBI
CBOMHCTBA M rpadHK. MOKA3aTeJIbHbIX YPABHEHUI U HEPABEHCTB.
Hcnonb3oBaTh HU(GPOBBIE pECYpPChI 1 MOCTPOEHUS
rpadpukoB GQyHKUUN M U3yYeHHs] UX CBOMCTB
Jlorapudmuueckas 12 Jlorapudm yucna. Jlecatnynbie u DopMyJIHPOBAThH, 3AlIUCHIBATH B CHMBOJIHYECKON
Gynkuus. HaTypaJibHbIE JIOTapU(MBI. ¢opMe 1 WILTIOCTPUPOBATH MPUMEPAMHU CBOIICTBA
Jlorapudmuueckue [IpeoOpa3oBanue BbIpaKeHU, norapudma.
YPaBHCHIA 1 COJIEPIKANIUX JIOTAPUPMBI. BLINOJHATE IPeoOPa30BaHUs BEIPAKECHHUH,
HEpPABEHCTBA JlorapudmMuueckne ypaBHEHUS U conepIKaIIIX JTorapudMbl. OPMYTHPOBATH H

WIJIIOCTPUPOBATH IPapUYecKu CBOKCTBA
norapupmuueckor GyHkuuu. Pemarb OCHOBHbIE
THUIIBI JIOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.
Hcnoab3oBars uudpoBbie pecypcehl 11
MOCTpoeHUs TpaPuKOB QYHKIMN U U3yUEHUS UX
CBONCTB.

3HAKOMUTBHCS ¢ MCTOPHUEH Pa3BUTUS MATEMAaTUKH
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Cucremsl 12 CHCTeMbI THHEHHBIX YPaBHEHHiL. OnepupoBarb NOHATUAMM: CHCTEMA JIMHENHBIX
YPaBHEHHUH PellieHne NPUKIAHBIX 33184 C ypaBHEHUU U €€ peuieHue. Uenmoib30BaTh CUCTEMY
ITOMOILIBEO CHCTEMBI JTHHEHHBIX JMHEWHBIX YPABHEHUN I PEMICHUS PAKTUYECKUX
YPaBHEHUI. salat. 5
CHCTeMbI M COBOKYTHOCTH TIETBIX, Haxoauts pelflemm IPOCTENIINX CI/ICTCN{' u
PAIMOHATBHBIX, COBOKYITHOCTEU pallMOHAJIBHBIX YPABHEHUN U
MPPALMOHAIIBHBIX, HCPABCHCTB.
[I0KA3aTe/TbHbIX, Hcnoab3oBaTh rpaguku GyHKIMHN I pelISHUs
norapu()MUYECKUX yPABHEHHH U ypaBHCHHH.
HepaBEHCTB. MoaeaupoBaTh peajabHbIE CUTYallUH HA SI3bIKE
Vcrionb3oBanue rpabuKos anreOpbl, COCTABIISITH BRIPAXKEHUS, yPAaBHCHHUS,
YHKLWMI U151 pelenns HEpPABEHCTBA U CHUCTEMBI 10 YCIOBHUIO 33]1a4H,
YPABHEHMI U CHCTEM. HCCJIeI0BATH MOCTPOEHHbIE MOJIEJH C
[Ipumenenue ypaBHEHH, CUCTEM MCIIOJIh30BAaHUEM allapara aireopbl
Y HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a7a4 U3
pPa3TUYHBIX 00JACTE HAYKHU U
peaJIbHOM )KU3HU
HarypanbHbie n 6 HarypanbHble u 1enpie yncia B OnepupoBath NOHATUAMM: HATYPAIBHOE YHUCIIO,
LEJIbIE YHCIIA 3a/1a4ax U3 peIbHOW KU3HU. nenoe unciio. Menosib30BaTh NpU3HAKU ACITMMOCTH
[Ipu3Haku IEIMMOCTH LIEJIBIX LEJIbIX YUCEIl, Pa3JI0KEHUE YUCIIa Ha IPOCThIE
qucesn MHOYHUTEIHU JUIsl pEIICHUS 3a/1a4
[ToBTOpEHME, 18 OcHOBHBIE IOHATHUS Kypca Pemiath npuKJIagHbie 3212494 U3 Pa3JINYHBIX
00001eHue, anreOpel U Haval o0acTeil HayKH U peanbHOM KU3HU C TOMOILBIO
CHUCTCMAaTH3alus MAaTCMaTHYCCKOI'O aHaJIn3a, OCHOBHBIX ITOHSITUH Kypca aHFC6pBI U Hayajl
3HaHUU 000011IeHIe U CUCTEeMaTH3aIHs

MaTeMaTU4YeCcKOoro aHainu3a. Belouparb
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3HAHUU

ONTHMAaJIbHbIE CLIOCOOBI BEIUNCICHUH.
Hcnonb3oBath Ajs pelieHus 3a1a4 ypaBHECHMUS,
HEPABEHCTBA U CUCTEMBbI YPAaBHEHUH, CBOKMCTBA
dbyHKImi 1 rpaduKoB

OBIIEE
KOJIMYECTBO
YACOB IO
[TPOTPAMME

60
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA YK. 02«I'EOMETPUS»

INOACHUTEJIbBHASA 3AIINCKA

BaxxrocTh yueOHOT0 Kypca reoMeTprH Ha YPOBHE CPETHEr0 00IIeTo 00pa3oBaHMs
00yCJIOBJIEHa MPaKTUYECKON3HAUMMOCTBIO METANPEIMETHBIX U
NPEAMETHBIX PE3yJbTaTOB OOY4Y€HHsS TE€OMETPUU B HAMNpPaBICHUH JIUYHOCTHOTO
pa3BUTHS 00yJarOIXCs, HOPMUPOBAHUS (YyHKIIMOHATHLHOW MaTeMaTHIEeCKOU
IPaMOTHOCTH, U3Y4YEHHUS JIPYTUX Y4eOHBIX AUCIUIUIMH. Pa3BuTue y oOyuaromuxcs
MPaBUJIBHBIX TIPEACTABICHUM O CYIIHOCTH W IMPOUCXOXKJICHUU T€OMETPUUECKUX
abcTpakiuii, COOTHOUICHHMH  PEAJIbHOTO M  HJCAIBHOI0, XapaKTepe OTPAKECHHUS
MaTEMaTUYECKON HAYKOU SBJICHUHM U IIPOLIECCOB PEATIBHOIO MUpPa, MECTE TEOMETPHUH B
CUCTEME HayK M POJM MaTeMaTUYECKOTO0 MOJICTUPOBAHMS B HAYYHOM TO3HAHWU U B
MPAaKTHKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHSI 00YUaIOIINXCS, a
TaK)Ke Ka4eCTB MBIIUICHUS, HEOOXOUMBIX JIJISl aIalTalli B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBAsIETCSI OTHUM U3 0A30BBIX MIPEIMETOB Ha YPOBHE CPETHETO 0OIIEro
oOpa3oBaHMs, TaK Kak OOECIeuMBaeT BO3MOKHOCTh H3yU€HHUS KaK JAUCIMILINH
€CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MbIIUIeHHE, (OPMUPYEMOE TPU HU3YYCHHH OOYyYaroIIUMUCS
MOHATUHHBIX OCHOB T€OMETPUH M IMOCTPOCHUH IETTOYKH JIOTHUYCCKUX YTBEPKICHUN B
X0/ pelIeHUsI TEOMETPUUECKUX 3aJ/1ad, YMEHHUE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HETMIOCPEACTBEHHO UCTIONIB3YIOTCS MIPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIHUKIIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTUpPOBaThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
o0NacTax JesATENbHOCTH 4enoBeka. OpHeHTanus YeloBeKa BO BpPEMEHH U
IPOCTPAHCTBE - HEOOXOAUMOE YCJIOBHE €0 COIMAIIbHOTO ObITHS, (popMa OTpakeHUs
OKpY>KaroIlIero MHpa, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTHBHOTO MpeoOpa3oBaHUs
nencTBUTENLHOCTH. OmnepupoBaHUE TMPOCTPAHCTBEHHBIMU oOOpa3zaMu OObEIHUHSET
pa3Hble BUABl Y4E€OHOM W TPYJOBOW JACATENHHOCTH, SBJISETCS OJIHUM U3
po(hecCHOHANFHO BAXKHBIX KAauyeCTB, MOATOMY aKTyajdbHa 3adada (OPMUPOBAHUSI Y
oOy4Jaronmxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KAaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIUJICHUST - CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTHUECKOMH
JIESITEIbHOCTH 110 MHOTHM HAIlPaBICHUSIM.

[lens ocBoeHus mporpammbl yueOHOTro Kypca «I'eomeTpus» Ha yriryOJIEHHOM
ypOBHE 00yuyeHusi - 0OIIeoOpa3oBaTeIbHOE U OOMIEKYJIbTYPHOE pPa3BHUTHE
oOyuaromuxcst yepe3 o0ecrnedeHre BO3MOKHOCTH MPUOOpPETEHUs] M UCMOJIb30BaHUS
CUCTEMATUYCCKUX TEOMETPUUYECKUX 3HAHUW W JACUCTBUH, CIEU(PUIHBIX TEOMETPHUH,
BO3MOXXHOCTH YCIEIIHOTO TPOJOJDKEHUST OO0pa3oBaHHs IO CHEIHATbHOCTAM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

3anmaun ocBoeHHsI yueOHOTO Kypca «['eomeTpumn» Kiaccax sBISIOTCS:

dbopMHpoBaHUE MPEJICTABICHUS O T€OMETPUU KaK YacTh MHUPOBOW KYJIBTYPhlI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;
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(opMUpOBaHKE MPEACTABICHUS O MHOIOIPAaHHUKAX W TeJlax BpallleHUs Kak O
BOKHEHIINX MAaTEMaTUYECKUX MOJIEIAX, IO3BOJIIOIIMX OMUCHIBATH U U3y4aTh Pa3HbIC
SIBJICHHSI OKPY KaIOIEro MUpa;

(opMHpOBaHNE YMEHUS PACIIO3HABATh HA UEPTEKAX, MOJIENSX U B peaIbHOM MHUpE
MHOTOI'PAHHMKH U TEJIa BPAILLCHUS;

OBJIQZICHME METOJaMH pELIEHUS 3a/Jad Ha IOCTPOCHHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

(dbopMupoBaHue yMEHUs OIEpUpPOBATh OCHOBHBIMHU HOHATUSMHA
O MHOTOTPaHHHUKAaX M TeJIaX BPAICHHUs] U X OCHOBHBIMU CBOMCTBAMY;

OBJIQJICHHE AJITOPUTMAMHU pPEIICHHUsS OCHOBHBIX THUIIOB 3ajJay, (popMHpOBaHHE
YMEHUSI TNPOBOAWTH HECIOXKHBIE JOKA3aTEIbHBIE PACCYXKICHUSA B XOJE PELICHHUS
CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM;

pa3BUTUE HUHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH OO0yuaromuxcs,
II03HABATEJIbHON aKTUBHOCTH, UCCJIEN0BATEIBCKUX YMEHUM, KpUTUYHOCTH MBIILIJICHUS;

¢dopMupoBaHue (QYHKIIMOHAJIBHOW TIPaMOTHOCTH, PEJIEBAHTHON TI'€OMETPHH:
YMEHHE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJBHBIX XU3HEHHBIX CUTyalUsX W NPU HU3yHYEHHH APYIUX
y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMynMpoBaTh MX Ha S3bIKE F€OMETPUH M CO3/1aBaTh I'€OMETPUYECKHE MOJEIH,
IPUMEHATH OCBOEHHBIM TE€OMETPUYECKMH ammapar g peleHus PaKTHKO-
OpPUEHTHPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH [TOJTYYEHHBIE PE3YIIbTATHI.

OTIUYNTENBbHON 0COOEHHOCTHIO MPOTPaAMMBbI I10 TEOMETPHHU SBJISIETCS BKIIIOUEHUE
B KypC CTEpEOMETPHMM B Hadalle €ro HM3y4YeHus 3a/ad, pPElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO TMO3HAHUs, M ONpeAeNEHHbIM 00pa3oM opraHu3oBaHHas paboTa Haj
HUMH, YTO COCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHHE WHTYUTHBHBIX IMPOLIECCOB, MOTHUBUPYET K AaJbHEHUIIEMY
W3YUYCHHUIO IIPEAMETA.

[Ipenmourenue OTHAETCSA HATNSIHO-KOHCTPYKTMBHOMY METONy OOYYEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTHb NPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEACTABICHUN Yy
oOyJaroumxcst B Kypce CTEpEOMETPHHM MPOBOAMUTCS 3a CYET pEelICHUs 3aJad Ha
CO3JaHUE€  MPOCTPAHCTBEHHBIX  O0pa3oB M 3aJad  Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU o0Opa3amu. Co3naHue o0pa3a MHPOBOAUTCA C ONOPOM Ha
HaIJISIHOCTh, @ ONEPUPOBAHUE 00Pa30M - B YCIOBUAX OTBJIEYECHHS OT HATJSAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 HCXOJHOTO CONEPKAHUS.

OCHOBHBIMHM COZIEpXKATENbHBIMA JIMHUAMH Yy4ueOHOro kypca «l'eomeTrpusi» B
ABIAOTCS: «MHororpanHukn», «lIpsMbele M MIOCKOCTM B mpocTpaHcTBe», «Tema
BpauleHus», « BEeKTOpbl 1 KOOPANMHATHI B MPOCTPAHCTBEN.
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PopMHUPOBaHUE JIOTUYECKUX YMEHUN PACIIPEAEISIETCS HE TOJBKO IO COAEPKATEIbHBIM
JIUHUSM, HO U 110 ToJaM OOy4eHHs Ha YPOBHE CPEIHEro 00I11ero o0pa3oBaHusl.

Conepxxanue 00Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJbTaTam
OCBOEHMSI TPOTPaMMBbI 10 TE€OMETPHUM, PACHpPENEIEHHBIM [0 TroJaM o0O0yuyeHwus,
CTPYKTYpUPOBAHO TaKMM 00pa3oM, YTOOBI OBJIAJICHUE T€OMETPUUECCKIUMHU MOHSATHIMHU
Y HaBBIKAMHU OCYIIECTBISIOCH MOCIEA0BATEIBHO U MOCTYMATENbHO, C COOIIOICHUEM
NPUHIMIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOUAJIUCH B OOIILYIO CUCTEMY
reOMETPUYECKUX MPEICTaBICHUNA 00yUaroluXCcsl, paciupsis U yriayomusis e€, o0pasys
IIPOYHBIC MHOKECTBEHHBIE CBSI3U.

O61iee ynco 4acoB, A U3y4eHus yaeoHoro kypca «I'eometpus» - 99.

COIEPKAHUE OBYUYEHUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUSL cTepeoMeTpun. Touka, mpsMasi, IIOCKOCThb, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU
Y CJIEJCTBHS U3 HUX.

B3auMHOe pacnonokeHue nOpsMBIX B IPOCTPAHCTBE: IEPECEKaroluecs,
ITapaJulesIbHBIE U CKpeIIUBaromuecs npsmele. [lapannenbHoCTs IPSMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: IapaJUICNIbHBIE MpPSAMBIE B IPOCTPAHCTBE, MAPALIEIBHOCTH TPEX
NPAMBIX, NAPAJUIEIBHOCTh IMPAMOM M IUIOCKOCTU. YTIIBI C COHAIIPABICHHBIMU
CTOPOHAMHM, YIrOJI MEXIY INpPsAMBIMHU B IpocTpaHCTBe. [lapannenbHOCTh MIIOCKOCTEN:
napajulejabHble TUIOCKOCTH, CBOMCTBA TNAPAJUICNIBHBIX IUIOCKOCTEU. IIpocrenmme
MPOCTPAHCTBEHHbIE (UTYpPhl HA TUIOCKOCTH: TeTpajap, KyO, mapajuieenurie],
IMOCTPOCHUE CEYCHUM.

[leprieHIUKYISAPHOCTh MPSAMOW M IUIOCKOCTH: IEPIECHIUKYJISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NIPSAMBIE NTapajuIe/IbHbIE U NIEPIECHINKYJIPHBIE K INIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJISIPHOCTU IIPSAMOMN U IJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHAUKYIISIPHON
IJIOCKOCTU. YTJIbI B POCTPAHCTBE: YTOJ MEKY MPSAMOU U IIJIOCKOCTHIO, ABYTPAHHBIN
YIOJI, IMHENHBIN yTOJ ABYTPAHHOIO yria. [lepnenauKkyisap 1 HakJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH, TPOEKIMS (PUTyphl Ha
IJIOCKOCTD. IIepreHIuKyIISIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYISIPHOCTH ABYX
ockocTer. Teopema o TpEX NEPIECHINKYISAPaAX.

MHororpaHHUKH

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOIOTPAHHUKA, BBIITYKJIBIE U
HEBBIIYKJIBIE MHOTOIPDAHHUKH, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosibHas
npu3Ma, IpaHd M OCHOBAaHHUS NPU3MBI, MpsiMasi M HAKJIOHHAs NPHU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH NpU3MBL. [lapautenenumen, npAMOyTrOJIbHBIN apauIeICIUIE] U
ero cporcraa. Ilupamunga: n-yrosbHas nupamMuaa, TpaHu U OCHOBAHWUE ITHPAMMIBI,
OOKOBasi W MOJHAs MOBEPXHOCTbh MUPAMMJIbI, NIPaBUIbHAS U yCEUEHHAs MHUPAMUJA.
OneMeHThl NOpu3Mbl W nUpamuzbl. [IpaBuiabHBIE MHOTOTPAHHHUKHW: TOHSITHE
[IPaBUJIBHOIO MHOTOIpaHHWKA, IIpaBUIbHAs IIpU3Ma U I[paBWIbHAs IUPAMULA,

MpaBUJIbHAS TPEYTOJIbHASI TMPAMHUJIA U IPABUIILHBIN TeTpadap, kyO. [Ipeacrasnenne o
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IMPpaBUJIbHBIX MHOT'OI'PaHHHUKAX: OKTadap, AOACKASAP U UKOCAdAP. Ceuenus IIPU3MBbI U
ImupamMu/ibl.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTU. DJIEMEHThl CHMMETPUHU B MHUpAMUJIAX, Mapajviejenuneaax, nIpaBuIbHbIX
MHOTOTPaHHHUKAX.

Brruucnenne 3meMeHTOB MHOTOTPAHHHUKOB: pEOpa, auaroHanu, yribl. [Lnomanm
OOKOBOI MOBEPXHOCTH Y MTOJIHOM MOBEPXHOCTH MPSMOM MTPU3MBI, IO OCHOBaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM Tipu3Mbl. [1nomaas 60k0BOM MOBEPXHOCTH
Y MMOBEPXHOCTH MPABWILHON MUPAMU/IBI, TEOPEMA O IJIOIIAN YCEYEHHOM MTUPAMUIBI.
[Tonsitue 06 06bEMe. OOBEM TUpPaMUIBI, TPU3MEI.

[TonoOnsie Tema B mpocTtpaHcTBe. (COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU MTOAOOHBIX TE.

TeJia BpaleHus

[unmuaapuyeckas TOBEPXHOCTh, 00pa3yroNue MUIHHAPUIECKON MOBEPXHOCTH,
OCh IIWJIMHJIPUIECKON TOBEpXHOCTH. [[mnmmHap: ocHOBaHUS W OOKOBasi MMOBEPXHOCTH,
o0Opasyrolias U 0Ch, IJI0IIAAb OOKOBOM M MOJHON MTOBEPXHOCTH.

Konunueckass moBepxHOCTb, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOUW moBepxHocTH. KOHyC: OCHOBaHME M BeplinHa, oOpasyromas u
0Ch, TJIOINIAIb OOKOBOW U MOJTHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIonme u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETpP, IUIOMIAJb MOBEPXHOCTU CQEphI.
B3aumHoe pacnonoxxeHue chepbl U IIOCKOCTU, KacaTelbHas IJIOCKOCTh K cdepe,
IJI0IIAAb CEpPHI.

N3o0pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MUIIMH/Ipa U KOHYCA.

KoMOvHanuu Ten BpamieHWss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMUCAHHBIHN
okoJ10 cepsl, chepa, BOucaHHasi B MHOTOTPAHHUK, WU TEJIO BPaIllCHHUS.

[Tonstue 06 o0béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienuneaa u cueAcTBus u3 He€. O0bEM MIMHIIpa, KOHYCA.
O0bEM mapa u wiomanb cepsl.

[Tonobusie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIASIMHU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TE.

Ceuenust muuHApa (MapauielibHO U NEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYycCa
(mapanienbHOe OCHOBAHUIO U IPOXOISIEe Yepe3 BEPIIUHY ), CEUCHHUS 1apa.
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)

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha muiockoctd U B npocTpaHcTBe. CII0OXKEHUE M BBIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpAa Ha 4YMCIO. Pa3iokeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno nmapamnenenunena. Pemenne 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIPaBWJI IEUCTBUM ¢ BeKTOpaMH. [IpsAMoyrosbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiiime 3agaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMM.
CkalsipHOE TNPOM3BENCHHE BEKTOPOB. BBIUMCIEHME YITIOB MEXIYy MNPSIMBIMUA U
IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ MPU PEIICHHWH TIE€OMETPUUYECKHUX
3a1ad.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydeHuss OOydJarOuuiicss TOJYYUT CICAYIOIUE MpPEeAMETHBIC
pe3ybTaThl:

ONEPUPOBATH MOHATUAMU: TOUKA, IPSIMAsi, INIOCKOCTH;

MPUMEHSITh AKCUOMBI CTEPEOMETPUM U CIICJICTBUS W3 HUX TIPU PEIICHUU
reOMETPUYECKHX 3a/1ay;

ONEPUPOBATh MOHATUSAMU: MAPALICTbHOCTh U NMEPHEHIUKYJISIPHOCTD MPSMbBIX U
IJIOCKOCTEH;

KIaccu(UIMpPOBaTh B3aMMHOE PACIOJIOKEHUE TMPAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE;

OTIEpUPOBATH MOHATUSIMU: JIBYTPAHHBIA YTOJI, TpaHU JBYIPAHHOTO yrja, pedpo
JIBYTPaHHOTO yTJIa, TUHEWHBIN YroJl JBYTPAHHOTO yTJia, TPayCHAasi Mepa ABYTPaHHOIO
yIiia;

ONEPUPOBATH MOHATUSIMU: MHOTOTPAaHHHK, BBITYKJIbIA U HEBBITYKJIbIA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK;

pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHHMKOB (MHUpaMujia, TpuU3Ma,
MPSIMOYTOJIBHBIN TIapaijiesienumne, Kyo);

KJIacCU(UIIMPOBATh MHOTOTPAHHUKH, BbIOMpas OCHOBaHUS JJIsi KjiaccuuKaiuu
(BBIIMYKJIbIE ¥ HEBBIMMYKJIbIE MHOTOTPAHHUKH, MPABUJIbHBIE MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIC MPU3MBI, HapaJUICICIUIIC/Ibl );

OTEpUPOBATH MOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSCHSATH MPUHIIUIIBI TOCTPOCHUS] CEUSHUM, UCTIONB3YST METO]T CIIE/IOB;

CTPOUTH CEYEHHUST MHOTOIPAHHUKOB METOJOM CJIEJIOB, BBIMOJHATH (BHIHOCHBIC)
MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3aJa4yd Ha HAXOXXJECHHE T'€OMETPUYECKUX BEJMYMH MO 00paslaM Wiu
aIropuT™MaM, TMPUMEHSISI M3BECTHBIE AHAIUTHUYECKUE METOJbl TMpU  PEIICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUA MEXIY ABYMs
TOYKAaMH, OT TOYKH JO MPSIMOM, OT TOUKH JI0 TJIOCKOCTH, MEK]Ty CKPEIIMBAIOIUMUCS
PSIMBIMU;

pelaTh 3a/layd Ha HaXOXKJICHHE TeOMETPUYECKUX BEIMYMH MO 00pa3laM Wiu
aIropuT™MaM, HPUMEHSISI HW3BECTHbIC AaHAJIUTHYECKHE METOAbl NIPU  PEHICHUU
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CTaHJAPTHBIX ~ MaTeMaTHMYECKUX  3aJad Ha  BBIYUCIEHHE  YIJIOB  MEXAY
CKPEIIUBAIOIIUMUCA MPSMBIMH, MEXAY MPSIMON U IJIOCKOCTHIO, MEXKIY MJIOCKOCTSMH,
IBYTPAaHHBIX YTJIOB;

BBIYUCIIATE OOBEMBI M IUIOLIAM IOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
NUpaMua) ¢ IpUMEHEHuEeM (opMyJ, BBIYUCIATH COOTHOIICHUS MEXIY IUIOIAIsIMU
MOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOIPAaHHUKOB,;

OTIEpUPOBATH MOHATUSAMHU: CHMMETpPHSI B IPOCTPAHCTBE, IICHTP, OCh U TIOCKOCTh
CUMMETPHH, IIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBHI;

U3BJIEKaTh, MpeoOpa3oBhIBATh U  HUHTEPIPETHPOBATH HH(pOpMamuio 0
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0 Ha dYeprexax |
PHUCYHKaX;

IPUMEHSATh TeOMeTpHUecKre (PakThl AJIA PEIIeHUs CTEPEOMETPUUYECKUX 3a/ad,
MPEIOJIarafoIINX HECKOJIBKO MIArOB PEIICHUs, €CM yCIOBUS MPUMEHEHHS 3aJaHbl B
sBHOMU (popme;

OPUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;

IPUBOJUTH MPUMEPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUH B MCKYCCTBE;

OPUMEHATHh TOJyUYEHHBbIE 3HAaHUS Ha MPaKTUKE: aHAJIM3UPOBATh peaybHbIC
CUTyallud W TMPUMEHITh H3yYEHHbIE TOHATUS B TIPOLECCE TOUCKA PEUICHHUS
MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEATbHBIC CHUTYAIUH
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJEIN C HCIOIh30BAaHUEM
reOMETPUYECKUX MOHATUI U TeopeMm, ammapara ajireOpbl, peuarb MNPaKTUYECKHe
3aJ1a4yM, CBSI3aHHbIC C HAXOKJCHUEM I€OMETPUUECKHUX BEIUUHNH;

OTIEpUPOBAThH OHITUSIMHU: UJIUHAPUYECKAs TOBEPXHOCTh, 00pa3yroIIue
ATUHAPUYECKON MMOBEPXHOCTH, IMUIMHAP, KOHUYECKasl TTOBEPXHOCTh, 00pa3yIome
KOHWYECKOW TTOBEPXHOCTH, KOHYC, c(heprudecKas MOBEPXHOCTD;

pacrno3HaBaTh Teja BpalieHus (UUIUHIP, KOHYC, cepa U map);

OOBSCHSATH CIIOCOOBI TTOJTYYSHUS TEJl BPAILICHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHUE C(hephl M TNIOCKOCTH;

OTIEpUpPOBATh TIOHATHSMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEeTMCHTa, MIAPOBOM CJIOW, OCHOBAHHE IAPOBOTO CJIOS, BBICOTA IIMAPOBOTO CIIOS,
LIapOBOU CEKTOP;

BBIYHCIIATh OOBEMBI U IUIONIAIA TIOBEPXHOCTEH TEJ BPAIICHUS, T€OMETPUUECKUX
TeJ ¢ IpuUMeHeHueM hpopMmy;

OTIepUPOBATH TIOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B Cepy W OMUCAHHBIN
okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BpAllleHUS;

BBIYHUCIIATh COOTHOIIEGHUS MEXIY IUIOMIAISIMH TOBEPXHOCTE M 00bEMamu
MTOJJOOHBIX TEJ;

M300pakaTh U3ydaembie PUTYPHI OT PYKU U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
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UHCTPYMEHTOB;

BBITNIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3y, CTPOUTH CEUEHHs TeJ BpallleHHS;

U3BJIEKAaTh, MHTEPIPETUPOBATH M  MpeoOpa3oBbIBaTh HMH(OpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEJCTABICHHYI0 Ha dYepTexax |
pHUCYHKaX;

OIIepUPOBAThH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH JEHCTBUS CJIOKEHUSI BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOKCHHSI
BEKTOpA Ha YHUCII0, OOBSICHATH, KAKUMU CBOMCTBAMH OHH 00JIaal0T;

IPUMEHATD MIPABUIIO MapalieNenuIesa;

OTIEpUPOBATh TMOHITHSIMH: JIEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOD,
MOJ1yJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIAUHATHI BEKTOPA, YTOJI MEK/Y BEKTOPaMH,
CKaJSIPHOE MPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE i KOMITJIAHAPHBIE BEKTOPBI;

HaXOAWTh CYMMYy BEKTOPOB M TMPOW3BEIECHHWE BEKTOpAa HA YHUCIO, YTOJ MEXIY
BEKTOpPAMH, CKaJISIPHOE TMPOU3BEIEHUE, PpACKIAJbIBaTh BEKTOp MO  JIBYM
HEKOJTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOI cUcTeMe KOOPAUHAT;

OPUMEHATh F€OMETpUYecKue (PaKThl AJi PEIIeHUs CTEPEOMETPUUYECKUX 3ajad,
MPE/INOJIararolInX HECKOJIBKO IIArOB PEIICHUs, €CH yCIOBUS MPUMEHEHHS 3a]aHbl B
sBHOMU (popme;

pemath MPOCTEHINEe TEeOMETPUYECKUE 3aJadl Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pelaTh 3a/1a4i Ha JOKa3aTeIbCTBO MaTEMaTHUYECKUX OTHOIICHUN U HAXO0XICHUE
T€OMETPUUECKUX BEIUYMH MO O0pa3llaM WM alTOpUTMaM, MPUMEHSS HU3BECTHHIC
METO/IbI TP PEIICHUN CTaHAAPTHBIX MATEMAaTUUYECKUX 33]1a4;

OPUMEHATH  MPOCTEHIINE  MPOTPaMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1aY;

IPUBOJUTH MPUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B IMPUPOJE U KU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE;

OPUMEHATHh TNOJyYEHHBbIE 3HAaHUS Ha IMPaAKTUKE: aHAIW3UPOBATh peEalbHbIC
CUTyalldd W TPHUMEHITh H3yYEHHBIE TOHATUS B TIPOIECCE TOUCKA PEHICHHS
MaTeMaTH4eCKd CPOPMYIMPOBAHHON MPOOIEMBI, MOJIETUPOBATh PeaIbHbIE CUTYaIluU
Ha S3bIKE TEOMETPHH, HCCIEeNOBAaTh IOCTPOCHHBIE MOJEIH C MCIIOJIb30BaHUEM
T€OMETPUUECKUX TOHATUH M TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKue
3aJa4u, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPHUECKUX BEJIHMUUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

1 kypc
HaunmenoBanue paznena | Konuuec OcHOBHOE cOJIepKaHue OcHOBHBIE BUJIbI ACSATEIBHOCTU
(TemnI) Kypca TBO 00yJarIMXCs
4acoB
BBenenue B 10 OCHOBHBIE TIOHSTHS CTEPEOMETPHH: AKTYaJau3upoBaTh (HaKThl 1 METObI
CTEPEOMETPHIO MUIAHUMETPHUH, PEJIEBAHTHBIE TEME.

TOYKa, MpsiMasi, IMITOCKOCTb,
npocTtpancTBo. [IpaBuina n3o0pakeHus
Ha PUCYHKaX: H300paKeHUS
MJIOCKOCTEH, MapajuieTbHbIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[ToHsTHS: TIEpECeKAIONTUECS TNIOCKOCTH,
NepeCeKaroIIMecs MpsiMasi | MI0CKOCTb.
3HaKOMCTBO C MHOTOTpaHHUKAMH,
n300paxeHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanpHble cBeieHUS 0 KyOe
U TUpaMujie, ux pa3BEPTKUA U MOJICIIH.
Ceuenus MHOTOTpaHHUKOB. [ToHsITHE 00
aKCMOMAaTUYECKOM MTOCTPOEHUHU
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHU
Y CJICICTBHS U3 HUX

IHoayuyaTs npexncrasieHus o
IPOCTPAaHCTBEHHBIX PUTYpaX,
pa30upath npocTeine npaBua
M300paxeHust 3TUX QUryp.
N300paxaTh NpsIMyIO U INIOCKOCTh Ha
PHUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH,
nupaMuy, KyO, Ha3bIBaTh UX
AJIEMEHTBI.

JleJiaTh pUCYHOK KyOa, MUpaMU/IbI,
HaxOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCHA C CCUCHUSIMH, C
METOJIOM CJIEA0B; UCIOIB30BATh JJIS
MOCTPOEHUS CEYEHUSI METO/I CIEOB,
KpAaTKO 3alMUChIBATh IIard OCTPOEHUS
CEYEHMUSI.

Pacno3HaBaThb BUJ CeUeHUS U
OTHOLUEHUH, B KOTOPBIX CEYEHUE ACIUT
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pebpa KyOa, HaXOIUTh IUIOIIAh
CEUEeHHs.
Hcnoan3oBath mogodue npu pemeHnn
3a/1a4 Ha TIOCTPOCHUE CCUCHHIM.
3HAKOMHUTHCA C AKCHOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH, C
aKCMOMaMHU CTEPEOMETPUU U
CIIEACTBUSIMU U3 HUX.

WnmrocTpupoBaTh aKCHOMbI PUCYHKAME

U IPpMMeEPaMHU M3 OKpY KaloLen
00CTAaHOBKH

[IpsiMble U MJIOCKOCTH B
POCTPAHCTBE.

[TapajieTIbHOCTD MPAMBIX
U TUIOCKOCTEN

12

B3anmHo€e pacnosiokeHue npsMbIX B
IPOCTPAHCTBE: NIEpPECEKAIOIINECS,
napasuieIbHbIe U CKPELMBAOLIUECS
psIMbIE.

[TapannenbHOCTh IPSAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE: NapajuIeIIbHbIE
NpsIMbIE B IPOCTPAHCTBE;
MapajyIeIbHOCTh TPEX NPAMBIX;
MapajyIeIbHOCTh MPSIMON U TIOCKOCTH.
VYTIIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMM;
YIOJI M1y IPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
MapajulesIbHbIE INIOCKOCTH; CBOMCTBA
MapajuIeNIbHBIX MJIOCKOCTEN.
[Ipocrelimme NpoCcTpaHCTBEHHBIE
(burypsl Ha IIIOCKOCTH: TETPASP, KYO,
napajuielenunea; NOCTPOCHUE CEYEHUI

AKTYaJTu3upoBaTh (PaKThl U METO/IbI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOJAMUTH AHAJIOTHH.

IlepeyucasiTb BO3MOXKHBIE CITOCOOBI
PAaCIOJIOKEHUS IBYX MPSIMBIX B
IIPOCTPAHCTBE, WIUTIOCTPUPOBATH UX HA
puMepax.

JlaBaThb onpenejieHue
CKPELIMBAIOIINXCS MPAMBIX,
(hopMyITUpOBATH MPU3HAK
CKPEILHUBAOIINXCS MPSIMBIX U
IPUMEHSTH €r0 MPU PELIEHUH 3a/1a4.
Pacno3naBathb nipu3my, Ha3bIBaTh €€
DJIEMEHTBL.

CTtpouts ceueHus NpU3Mbl Ha TOTOBBIX
yepTexKax.

Ilepeuncasitb BO3MOXKHBIE CIIOCOOBI

36




B3aUMHOTO PACIOJIOKEHHUS MPSIMON U
IJIOCKOCTH B MPOCTPAHCTBE, PUBOJUTH
COOTBETCTBYIOIIHE IPUMEPHI U3
pEabHOM KU3HH.

/laBaTh onpeaeeHue apajuieIbHOCTH
IIPSIMOU U TNTIOCKOCTH.
D®opMyJIHPOBATH IPU3HAK
NapajyieIbHOCTH MPSMOM U TUNIOCKOCTH,
YTBEPKJICHUE O MPSIMOU ITepeCeUCHU
JBYX INTIOCKOCTEM, MPOXOASALINX YEPE3
napaJiyIesIbHbIC IIPSIMBIE.

Pemath npakTudeckue 3aauu Ha
IIOCTPOECHUE CEYEHNN MHOTOTPAHHHKA.
OO0BSICHATH CiTydyad B3aUMHOTO
PacIoJIOKEHUS TUIOCKOCTEN.

JlaBaTh onpeencHue napaieJbHbIX
IUIOCKOCTEeH; MPUBOAUTH PUMepPbI U3
pEeaNbHOM KU3HHU U OKPYKAIOLIEH
00CTaHOBKH, HILTIOCTPUPYIOLLINE
[apaJJIeNbHOCTb INIOCKOCTEM.
Hcnoab3oBath npusHak
NapaJJIENIbHOCTH JBYX INIOCKOCTEM,
CBOKMCTBA NApaJUIEIbHBIX IIJIOCKOCTEN
P PELIEHUH 3a]1a4y Ha OCTPOCHHE.
OO0BSICHATH, UYTO HA3bIBACTCS
napaJyIeIbHbIM IPOEKTUPOBAHUEM U

KaK BBIIIOJHACTCS ITIPOCKTHUPOBAHUC
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¢buryp Ha MIOCKOCTb.

M300paxath B napajuieabHOM
MIPOEKUUH PA3TUYHBIE TEOMETPUUECKUE
burypsi.

MopenupoBaTh peajibHble CUTYalluu
Ha S13bIKE T€OMETPHUH, UCCIEN0BATh
MTOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM F€OMETPUYECKHUX
IIOHSATHH.

Hcnoab3oBaTh Npu pelieHUH 3a71a4 Ha
MOCTPOEHUE CEUCHUM MOHATHE
napajieIbHOCTH, TPU3HAKU U CBOMCTBA
napajuiesIbHbIX MPSMbIX Ha MIJIOCKOCTH.

[leprieHIUKYISPHOCTD
IPSAMBIX U TUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD NPSIMON U
IIJIOCKOCTU: MEPIICHINKYIJISIPHBIE IIPSMbIE
B IIPOCTPAHCTBE, NPSAMBIE MAPAIIIEIbHBIE
Y IIEPIICHIUKYJISIPHBIE K TUIOCKOCTH,
IIPU3HAK MEPIICHINKYISIPHOCTH HPSIMON U
TUIOCKOCTH, TEOPEMA O MPSIMOU
NEPIEHANKYJISIPHON TUIOCKOCTH
[leprieHIUKYISIp U HAKJIOHHBIE:
paccTOssHUE OT TOYKH JI0 TIOCKOCTH,
pPacCTOSHUE OT MPAMOMU 10 TIIIOCKOCTH.

AKTYaau3upoBaTh (HaKThl U METOJIBI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OO0BbsACHATB, KaKOW yroj Ha3bIBaeTCs
YIJIOM MEXKY NePEeCEKAIOIIUMUCS
MPAMBIMHA, CKPEIIUBAOIUMHUCS
MPSAMBIMA B TPOCTPAHCTBE.

JdaBaTb onpeaesieHue
MEPIEHAUKYJISIPHBIX OPSIMBIX U MIPSAMOH,
MEePIEHIUKYISIPHON K TIIIOCKOCTH.
Haxoaurtsb yribsl MEXITy
CKpENIMBAIOIIUMHUCS MPSIMBIMU B Ky0Oe U
MUPAMUJIE.

IIpuBoAMTH MPpUMEPHI U3 PEATBHOU
KU3HU U OKpY’Karoleid 00CTaHOBKH,
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WJUTIOCTPUPYIOIIHE
NEPNEHIUKYJIAPHOCTD MPSAMBIX B
IPOCTPAHCTBE U MEPIEHIUKYIISIPHOCTD
IIPSIMOU K TJIOCKOCTH.
DopMyJIHPOBATH NPUHAK
IIEPIICHIUKYJSIPHOCTH NPSIMON U
IJIOCKOCTH, IIPUMEHSTH €ro Ha
MpPaKTUKe: OOBSICHATD
NEePIEeHIUKYISIPHOCTD pedpa Kyba u
JaroHaIu €ro rpaHu, KOTOpasi €ro He
COJIEPKUT, HAXOAUTH JUIMHY JTAArOHAIN
KyOa. BeIYHMCIIATh BBICOTY MpaBUIbLHON
TPEYTOJILHOW U TIPABUIIBHOM
YETBIPEXYTOJIBHON NUPaMU 1O JUIMHAM
pé6ep. PemaTh 3a1aun Ha BHIYKCIICHUS,
CBSI3aHHBIE C MEPIICHANKYIIPHOCTHIO
MPAMOM U TIOCKOCTH, C
MCIIOJIb30BaHNUEM MPH PELICHUU
IUIAHUMETPUUECKHUX (PaKTOB U METOOB.
OO0BSICHATD, YTO HA3BIBAIOT
NEPIEHINKYJIIPOM U HAaKJIOHHOU M3
TOYKH K IJIOCKOCTH; ITPOEKIIUEN
HAKJIOHHOM Ha MI0CKOCTh. OOBACHSTD,
YTO HA3bIBAECTCS PACCTOSIHUEM: OT TOUYKHU
110 TUIOCKOCTH; MEXKy IapajuleIbHBIMU
IJIOCKOCTSIMU; MEXAY NPSIMOU U
MApAJUICIIBHOUN € TNIOCKOCTBHI0; MEXKTY
CKPEILUBAOIIUMUCS MTPSIMBIMH.
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Haxoaurb 3TH pacCTOSHUS B IPOCTBIX
ClIyyasix B KyOe, mUpaMuje, NpUu3Me.
MoaeaupoBaTh peanbHbIE CUTyalun
HAa S3bIKE T€OMETPUH, UCCIEN0BATD
IIOCTPOECHHBIE MOJIEIIH C
UCIIOJIb30BaHUEM I'€OMETPUYECKUX
ITOHATHUH.

Hcnoab30BaTh IIpu pEIICHUH 33/1a4 HA
IIOCTPOCHUE CEYEHUN TEOPEMY
[Tudaropa, cBoMCTBA TPSIMOYTOJIBHBIX
TPEYTOJbHUKOB

Yriasl MeXy IPSAMBIMA U
IIJIOCKOCTSAMU

10

YTIibl B IPOCTPAHCTBE: YTOJ MEXKAY
IPSAMOU U INIOCKOCTBIO; IBYTPaHHBIN

YIOJI, INHENHBIN YTOJI IByTPAHHOTO yIJIa.

[leprieHIUKYISPHOCTH INIOCKOCTEN:
MIPU3HAK MEPIIECHINKYIISIPHOCTH IBYX
TIocKocTer. Teopema o TpEx
NEPIEHINKYIISIpax

AKTYaJau3upoBaTh (HaKTbl 1 METObI

IJIAHUMETPUHU, PEIIEBAHTHBIE TEME,

IIPOBOJUTH AHAJIOTUU.
JlaBaThb onpeae/ieHue yria Mex1y
OPSIMOM U MJIOCKOCTHI0, POPMYITUPOBATD
TEOpPEMY O TPEX NMEPIEHAUKYIISIPaX U
oOpatHyto k Hell. HaxoauTs yron mexmy
NPSIMOU M THIOCKOCTBIO B
MHOT'OTPAHHMKE, PACCTOSTHUE OT TOUKHU
J10 MPSIMOM Ha TJIOCKOCTH, UCITONB3YS
TEOPEMY O TPEX MEPIEHAUKYIAPAX.
IIpoBOAUTE Ha YEPTEKE NEPIEHAUKYIIAP:
13 TOYKHU Ha NPSMYIO; U3 TOYKH HA
IJIOCKOCTH. JlaBaTh onpeacineHue
JIBYTPAHHOTO yTJIAa U €r0 3JIEMEHTOB.
OOBSACHITH PABEHCTBO BCEX JIMHEHHBIX
YIJIOB IBYTPAHHOIO yIJIA.

40



Haxoaurb Ha yepTexe AByTpPaHHBINA
YIoJl Ipy pedpe NupaMubl, IPU3MBI,
IapajulesIenunea.

JlaBaThb onpeae/ieHue yria Mex1y
IUIOCKOCTSAMM.

JlaBaTb onpenejieHue u
(opmy1MpoBaTh NPU3HAK B3aUMHO
NEPIEHANKYJISIPHBIX INIOCKOCTEN.
HaxoauTh yriisl MeX1y IUIOCKOCTSIMHU B
KyOe U nmupamue.

Hcnoab3oBaTh Ipy peLICHUH 33124
OCHOBHBIE TEOPEMBI U METOJIbI
IJIAHUMETPHH.

MoaenupoBaTh peajabHbIEe CUTYalluu Ha
A3bIKE TE€OMETPUU, HCCIEA0BATH
IIOCTPOEHHBIE MOJIEIIN C
HCIIOJIb30BaHUEM I€OMETPUYECKUX
TTOHSITUH.

Hcnonbs30BaTh NpuU pelieHUH 3a1a4 HA
MOCTPOEHUE CeYeHUd COOTHOLLICHHS B
NPSIMOYI0JIbHOM TPeyroJibHUKe

Bekrtopsel 1 koOpIMHATHI B
IIPOCTPAHCTBE

10

BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE.

CnoxeHune 1 BBIMUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOPA HA YHUCIIO.
Paznoxenue BekTopa 1o Tpém
HEKOMIUIaHAapHBIM BekTopam. [IpaBuio
napasuiesIeunesa.

Pemenue 3aay, cBsI3aHHBIX C
IIPUMEHEHUEM ITPABUJI JEUCTBUH C

AKTYaJau3upoBaTh (HaKThl 1 METO/IbI
IUIAHUMETPHH, PEIEBAaHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

OnepupoBaTh NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

D®opMyIHPOBATH ITPABUIIO
napaJuIeenuIeaa py CI0KEHUN
BEKTOPOB.
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BEKTOPAMH.

[IpssMmoyrosibHast cucTemMa KOOpAUHAT B
npoctpancTee. KoopauHaTtel BEKTOpA.
[Ipocrenmue 3ana4n B KOOpAUHATAX.
VYroa mexnay Bektopamu. CKasipHoe
IIPOU3BECHUE BEKTOPOB.

Brrunciienne yrioB Mexay NpsiMbIMU U
IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINA METOJ ITPU
pELIEHNH F€OMETPUYECKUX 3a/1a4.

CkiaaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKaTh BEKTOP Ha YUCJIO.
HN3yyaTh OCHOBHBIE CBOWCTBA dTUX
ornepanui.

JdaBaTh onpeneneHue npamMoyroJbHOU
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
BoIpa3suTh KOOpIMHATHI BEKTOPA Yepe3
KOOpJMHATHI €r0 KOHILIOB.

BoIBOAMTE, HCIIOJIB30BATH (POPMY.JTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKAMH.

BreIpamxaTh CKaIsIpHOE IPOU3BENCHUE
BEKTOPOB Y€pE3 UX KOOPIANHATHI,
BBIUUCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMH, ABYMsI IIPSIMBIMHU.
Haxoauthb yroy Mexay npsiMmou u
IIJIOCKOCTBIO, YTOJI MEXAY IBYMs
IJIOCKOCTSAMH aHATUTHYECKUMHU
METOJAMH.

BbIBOAMTB, HCTIONB30BATh POPMYITY
pacCTOSIHUS OT TOYKHU 10 INIOCKOCTH.

MHororpaHHUKH

11

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE
AJIEMEHTHl MHOTOTPAHHHUKA, BBITYKJIBIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA
MHOT'OI'PaHHHUKA.

[Ipu3ma: n- yrojipHas mpusma; rpaHu u
OCHOBaHUS MPU3MBI; IpsAMasi 1
HAKJIOHHAsl TPU3Mbl; OOKOBas ¥ MOJHAs

AKTYaJau3upoBaTh (HaKThl 1 METObI
MJIAHUMETPHUH, PEIEBAHTHBIE TEME,
NPOBOIMUTH AHAJIOTHH.

laBaTb onpenejieHue
napajuieNienuIe1a, paclo3HaBaTh €ro
BUJbI U U3y4aTh CBOWCTBA.

JlaBaTh onpeneneHne NTupaMu/Isl,

pacmo3HaBaTb BU/LI INpaMHI,
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NIOBEPXHOCTh pu3Mel. [lapamnenenumen,
IPSAAMOYTOJIBHBIN MTApAJUIENIETTUIIE] U €r0
ceouctBa. [lupamuna: n -yronpHas
nupamuza, FpaHud U OCHOBAaHUE
UpaMUJIbL; OOKOBAs U MOJIHAS
IIOBEPXHOCTb IUPAMUBL; IPAaBUIIbHAS U
yCceu€HHas MUpaMUIa.

DNEeMEHTHI PU3MBI U TUPaAMUBI.
[IpaBrIIbHBIE MHOTOTPAHHUKH: TIOHSTHE
IIPaBUIIBHOTO MHOTOTPAHHUKA,
IIpaBWJIbHAsS IIPU3Ma U IPABUJIbHAS
NIAPaMHIA; IPABUIIbHAS TPEYTrOJIbHAS
NUpaMU/a U PaBUIIbHBIN TETpa’ap; KyoO.
[IpencraBieHue 0 MpaBUIbHBIX
MHOT'OTPAaHHHUKAX: OKTadIp, NOJAEKadAp U
MUKOCadIP.

CumMmMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, IIPSIMOU,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B
NApaMUIAX, NTapajuielIenuneaax,
IIPAaBUJIBHBIX MHOI'OTPAHHUKAX.
Brrunciienue 35eMeHTOB
MHOTOTPaHHHUKOB: péOpa, IMaroHau,
yribl. [Tno1mans 60KOBOM MOBEPXHOCTH U
IIOJTHOW MOBEPXHOCTH MPSAMOU IPU3MBI,
IUIONIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBOM
IIOBEPXHOCTH IpsAMOM Ipu3msl. [Lnomans
OOKOBOI1 MOBEPXHOCTH U OBEPXHOCTHU

(opmyaupoBaTh CBOMCTBa PEOED,
rpaHe ¥ BBICOTHI PABUIILHON
MMAPAMUJBI.

HaxoauThb 1uiomaas moiaHoi 1 O0OKOBOM
MIOBEPXHOCTHU NupaMuibl. JlaBaTh
omnpeaesieHMe YCEYEHHON MUPaMUIbI,
HA3bIBaTh €€ DJIEMEHTHI.
DopMyJIHPOBATH TEOPEMY O ILIOLIAIH
OOKOBOM TTOBEPXHOCTH MPaBUIILHOU
yCEUEHHOM nTupamMuibl. Pemars 3anadn
Ha BBIYMCIIEHUE, CBA3AHHBIC C
MMAPAMUJIAMH, a TAKXKE 3a7a4U Ha
MIOCTPOCHUE ceueHuil. JlaBaTh
onpeje/ieHre MPU3Mbl, PACNIO3HABATD
BHUJIbI IPU3M, H300PakKaTh NMPU3MbI HA
yeprexe. HaxoauTs ruiomans moJiHOM
i OOKOBOM TTOBEPXHOCTH TPU3MBI.
HN3yuath cooTHOLIEHUS Ditnepa 1
yucia pédep, rpaHeil U BepLInH
MHOTOIPaHHHKA.

N3yuaTh BUABI IPABUIIBHBIX
MHOTOTPaHHHMKOB, X Ha3BaHUS U
KOJIMYECTBO IPaHEM.

HN3yuyaTh cCHMMETPHUIO MHOTOTPAHHUKOB.
OO0bACHATDH, KAKUE TOUYKU HA3BIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEIIBHO JAHHOU
TOYKH, IPSIMOU WJIU TIJIOCKOCTH, YTO
HAa3bIBAIOT LICHTPOM, OCBIO UJIU
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IIPaBUJIBHOM MMPAMHU/IbI, TEOPEMA O
II01aa OOKOBOM MTOBEPXHOCTH
YCE€UYEHHOM NTUPAMHU/IBI.

IUIOCKOCTBIO CUMMETPHUH (PUTYPBHI.
IIpuBoauTH NPUMEPBI CUMMETPUYHBIX
buryp B apXuTEKType, TEXHHKE,
pUpoIe.

MopaeanpoBaThb peajibHbIE CUTYallMH Ha
A3BIKE TEOMETPHUH, HCCIIE0BATh
ITOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM F€OMETPUYECKHUX
MOHSTUH, UCTIOJIB30BATh MOJ00ME
MHOTOT'PaHHUKOB.

OO0bEMBI MHOTOTPAHHUKOB

[Tonsarue 00 06bEMe. OOBEM TUpPaMUIBL,
TIPU3MBI

AKTYaaIu3upoBaTh (GaKkThl U METOJIBI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BSICHATD, KaK U3MEPSIOTCS 00BEMBI
TEJI, IPOBO/ISI aHAJIOTHIO C U3MEPEHUEM
IJIOMIAJE MHOTOYTOJIbBHUKOB.
®opMyJIHPOBATH OCHOBHBIE CBOKCTBA
00BEMOB.

HN3yyars, BLIBOAUTH opMYJabl 00bEMa
IPSAMOYTOJIBHOTO MapaJijieenuIie1a,
MPU3MbI U TUPAMU/IBI.

BbruncasaTb 00bEM NpU3MbI U
MMAPAMUJIBI 10 UX DJIEMEHTAM.
IIpuMeHATH 00BEM TSI pEILICHUS
CTEPEOMETPUYECKHX 3a4a4 U JIJIs
HAaXO0KJEHUS FEOMETPUYECKHUX BEJTUUMH.

MopeanpoBaTh peajibHbIE CUTYallUH Ha
A3BIKE TEOMETPUH, UCCIeI0BATH
MTOCTPOEHHBIE MOJIETH C
MCI0JIb30BAHUEM T'€OMETPUUYECKUX
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MOHITHUMH.

[ToBTOpEHME: ceueHus, 4 [Toctpoenue ceuennit B MHOTOrpaHHuke. | CTPOMTH CEYEHHE MHOTOTPAaHHUKA
PACCTOSIHUSI U YTJIbI BorunciieHue pacCTOSHUNA: MEXAY ABYMS | METOIOM CJIEIOB.
TOYKAMH, OT TOUYKH JI0 IPSAMON, OT TOUKH | J[agaTh onmpeeTeHHe PaCCTOSHHUS
JI0 TTIOCKOCTH; MEXKIY MesKTy bHTypamu.
CKPEUIUBAIOIIUMHUCS MPSIMBIMHU. HAaxouTh PACCTOSHHE MEXILY
Boruncienue yriioB: MexIy
CKPEIMBAIOIMUCS TIPAMBIMH, ML napajyieIbHbIMU HJIOCKOCT}IMUI/I,UMC}K,Z[y
NPSIMOM U TIJTIOCKOCTBIO, IBYTPAHHBIX HHOCKOUCTHO ¥ HapaJlle/IbHOM en
YIJIOB, YIJIOB MEXKIY IIOCKOCTSIMU HPAMOH, MEXKAY CKPCHIMBAIOIIIMMUCAH
MPSMBIMH.
CTpouTh JIMHEHHBIN YIoJ1 IBYTPAHHOIO
yIJia HAa YyepTeske MHOTOIPAHHUKA U
HaXOJUTh €r0 BEJIUYHUHY.
HaxoauTh yriibl MEX]y MIOCKOCTSMHU B
MHOTOTPaHHHUKaX
OBHIIEE KOJIMYECTBO 78
YACOB I10
[TPOTPAMME
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aBnp
2 Kypc¢

HaumenoBanue pazzena (Temsbl) Kypca

KomnuuectBo
4acoB

OcHoBHOE COACPIKAaHHUC

OCHOBHBEIE BUJIBI
JEeATEIIbHOCTH 00yJaroluXxcs

Tena BpameHus

12

Cdepa u map: nentp,
paanyc, IuameTp; MIoIIa b
MOBEPXHOCTH ChEpHI.
B3aumHoe pacmonoxeHue
cepsl U MI0CKOCTH;
KacaTellbHas INIOCKOCTh K
cdhepe; momaas chepsl.
N3obpaxkenue chepsl, mapa
Ha TUIOCKOCTH.

Cedenus mapa.

AKTYaJIu3upoOBaTh PaKThl U
METO/Ibl IUIAHUMETPUH,
pENeBaHTHBIE TEME,
NPOBOJMTH AHAJIOTHUHU.
JlaBaThb onpejaesieHust chepsl
Y 11apa, uX LEeHTpa, pajnyca,
nuametrpa. OnpeneasTtb
cdepy kak Gurypy BpalieHUs
OKPY>KHOCTH.

HccaenoBaThb B3aMHOE
pacnojoxxeHue cepsl u
IJIOCKOCTH, IBYX cep,
WLITKOCTPUPOBATH 3TO HA
YyepTekax U pUCyHKax.
DopMyJIHpPOBATH
OIPEICJICHUE KacaTEIbHON
IJIOCKOCTH K cdepe, CBOKMCTBO
Y IIPU3HAK KaCaTEIbHOU
MJIOCKOCTH.

3HAKOMHUTHCH C
reoIe3NYEeCKUMHU JIMHUAMHY Ha

ctepe.

wimanpryeckas
MOBEPXHOCTh, 00pa3yIone
UWIMHAPUYECKON
OBEPXHOCTH, OCh

OO0bSICHATH, UTO Ha3LIBAIOT
LWJIMH]IPOM, Ha3bIBaTh €r0
aneMeHThl. U3ydarsh,
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UWJIMHIPUYECKON
noBEepXHOCTH. [nnuuap:
OCHOBaHMs U OOKOBast
MMOBEPXHOCTh, 00pa3yrolias
M OCh; IIOMIa b OOKOBOM U
IIOJIHOM ITOBEPXHOCTH.
N300paxkenne nuiauHapa Ha
mrockoctu. Pa3zBépTka
nmwmHapa. CedeHus
HWIMHApPA (TIJIOCKOCTBIO,
MapaAJUICIIbHON WU
MEPIIEHAUKYIJISIPHON OCU
HAJIMH]IpA

00BSICHATD, KaK NIOJIyYUTh
UUJIUHIP MyTEM BpalICHHUS
MPSIMOYTOJIbHHKA.
BbIBOAMTH, HCIIOJIB30BATH
(hOpPMYIIBI 7151 BEIYUCTICHUS
TJI01a 1 OOKOBOM
ITOBEPXHOCTHU LUJIMHJPA.
H3y4yars, pacno3HaBarhb
pa3BepTKy LWJIMHJPA.
N3o00paxaTh HUIMHAP U €TO
CEUYCHMUS TIOCKOCTHIO,
MPOXOISIIENA YEPES ETO OCh,
MapaJUICIIbHON WU
MEPIIEHAUKYJISIPHON OCH.
Haxoaurts riomaam 3Tux
ceueHuil. MoaeaupoBarhb
peabHbIE CUTYalluH Ha SI3bIKE
r€OMETPHH, UCCIIEI0BATh
IIOCTPOCHHBIE MOJEIIH C
HCIOJIb30BaHUEM
F€OMETPUYECCKUX TTOHSITHM.

Konunueckast noBepXHOCTb,
oOpa3syromye KOHnIeCKOn
IOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOU
noeepxHocTu. Konyc:
OCHOBAHUE U BEPUINHA,
oOpa3ytomas 1 OCh;

MN300paxaTh KOHYC U €T0
CEYECHMS TUIOCKOCTHIO,
MPOXOASIIEN Yepe3 OCh, U
IIJIOCKOCTBIO,
NEPIEHANKYJISIPHON K OCH.
HN3yuyars, pacno3HaBarhb
pa3BEPTKY KOHYcCA.
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iomaas O0KOBOM 1
MOJIHOM TTIOBEPXHOCTH.

Y ceu€HHBIN KOHYC:
o0Opa3yrolye U BbICOTA;
OCHOBaHUS ¥ OOKOBas
MMOBEPXHOCTb.
N3o00paxkeHune koHyca Ha
rockoctu. Pa3zBéprtka
KOHYyca.

Ceuenust kKoHyca
(TII0CKOCTEIO,
MapaJIeIbHOM OCHOBAHUIO,
U TJIOCKOCTBHIO,
MPOXOASLIEH Uyepe3
BEPILIKHY)

BbIBOAMTDL, HCIIOJIL30BATH
hopMyJIBl JJIs1 BEIYUCIICHUS
IIomaau OOKOBOM
MMOBEPXHOCTHU KOHYCA.
Haxoauthb mionaau
CEUCHUU, TPOXOISIINX YEPE3
BEPIINHY KOHYCA WU
MEPIIEHAUKYJISIPHBIX €70 OCH.
OO0bsICHATH, KaKOE TEJIO
Ha3bIBACTCS YCEUCHHBIM
KOHYCOM.

N3yuaTthb, 00BIACHATD, KaK
€ro MOJIyYUTh IIyTEM
BpAILICHUS MPSIMOYTOJIbHOM
Tpaneuuu.

BuIBOAUTH, NPUMEHSATH
bopMymy 711 BEIYACTICHUS
[UI0IIa I OOKOBOI
MOBEPXHOCTU YCEUEHHOTO
KOHYcCa

KomOuHanus ten BpaieHus
Y MHOTOTPaHHUKOB.
MHororpaHHUK, OITUCAHHBIN
okoJ10 cdepsr; chepa,
BIIMCAaHHAsI B MHOTOTPAHHUK
WJIU B TEJIO BpalleHus

AKTYyaJau3upoBaThb (HakThl U
METO/bl IUITAHUMETPUH,
pEJIEBaHTHBIEC TEME,
IIPOBOJUTH AHAJIOTUU.
Pemarsb crepeomerpuyeckue
3a/1a4y, CBSA3aHHBIC C TEIAMU
BpAILEHUs], IOCTPOCHUEM
CEUCHUI TEJ BpAllICHHUS, C
KOMOMHALIUAMHU Te
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BpALLCHUS U
MHOTOT'PaHHUKOB Ha
HAXO0X/ICHUE
reOMETPHUYECKUX BEIMUUH.
Hcnoab3zoBath npu
pelieHnn
CTEPEOMETPUYECKHX 3a/1a4
IJIAaHUMETpUYecKHe (PaKkThl U
METOABI 33/1a4H Ha
BBIUHCJICHHUE U
JI0Ka3aTeIbCTBO.

MopeaupoBaTh peajibHbIC
CUTYyalllU HA SI3bIKE
r€OMETPUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJEIIH C
HCTOJIb30BaHUEM
F€OMETPUYECCKUX TTOHITHI

OO0BEMBI TEN

[MTousitue 00 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB TEIL.

O0BEM UIIMHJIpa, KOHYCA.

OO0bBEM mapa ¥ mIonab
cdepsl

AKTYyaJau3upoBaTh (HakThl U
METO/bI INIAHUMETPUH,
peJieBaHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.
BbIBOAMTH, HCII0JIB30BATH
bopmyJibl 00bEMOB: TIPU3MBI,
UUJIMH]pa, TUPaAMU/IbI,
KOHYCa; YCEUEHHON
IIAPAMUJBI U YCEYEHHOTO
KoHyca. Pemiarp
CTEPEOMETPUYECKHE 3a1a4H,
CBSA3aHHBIE C BBIYUCICHUEM
00bEMOB. POPMYITUPOBATH
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oTIpe/IeJICHUE IIIApOBOTO
CerMeHTa, MapoBOTO CIIOS,
IIapOBOT'0 CEKTOpa.
IpumeHATH GOPMYITBI
JUTST HaXOXKIEHUSI 00BEMOB
IIapOBOTO CETMEHTA,
IIIApOBOTO CEKTOpa

[TogoOHbIE TENA B
MPOCTPAHCTBE.
COOTHOIIEHUS MEKTY
TUTOMIAASIMHU TTIOBEPXHOCTEH,
00BbéMaMU TTOT00HBIX TEI

Pemath crepeomeTprdeckue
3a/lauu, CBA3aHHbBIE C
00BEMOM TI1apa U TIIOMIAIBIO
cthepnl.

MopenupoBaTh peajibHbIC
CUTYaIlNH Ha SI3bIKE
re€OMETpPHUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIIH C
HCITOJIH30BaHUEM
r€OMETPUUYECKUX TOHSITHM.
AKTYaau3upoBaThb GakThl U
METO/IbI TIIAHUMETPHH,
peJeBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.
Pematp crepeomerprueckue
3aJ1a4uM, CBA3AHHbIE C
COOTHOIIIEHHEM O0BEMOB U
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MOBEPXHOCTEN MOJOOHBIX

TE€J B IIPOCTPAHCTBE.
MoaenaupoBarhb peanbHbIe
CUTYyalllX HA SI3bIKE
reOMETPHUH, UCCIEN0BATh
IIOCTPOEHHBIE MOJIEIHN C
UCIIOJIb30BAaHUEM
Ir€OMETPUYECKUX OHATHH

[ToBTOpEHUE, 0000IICHNE U CHUCTEMATU3AIUS 7 OcHoBHbIe Qurypsl, ¢aktel, | Pemars npocteiiime 3aaauu
3HAHUM TEOPEMBI Kypca Ha HaXO0XACHUEC JIJINH U yIJIOB
TJIAHUMETPUH. 3a1a4n B TEOMETPUYECKUX (PUTYypax,
IUTAHUMETPUU U METO/Ibl UX | TIPUMEHSTh TEOpEMY
penieHus. [Tudaropa, Teopembl CUHYCOB
OcHoBHbIe Gurypsl, GakTel, | ¥ KocuHycoB. HaxoauTtp
TEOpEeMBI Kypca TJIOMIAh MHOTOYTOJIbHHKA,
CTEpeoOMETpHUH. 3a1aun KpyTa.
CTCPCOMCTPHH U METOABI UX | Pgceppo3naBaTh 1oJ00HbBIC
PCILICHHA (burypsl, HAX0IUTh
OTHOIIEHUS JUTHH U
IJIOIIAIEH.
Hcnoan3oBath npu pelieHUH
CTEPEOMETPUYECKUX 3a1a4
(baKkThl U METO/IbI
IJIAaHUMETPUH
OBIIEE KOJIMYECTBO 21maum 99

YACOB I1O ITPOI PAMME
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PABOYASA ITPOTPAMMA YUYUEBHOI'O KYPCA YK. 03 «BEPOJTHOCTH U
CTATUCTUKA»

HHOACHUTEJIBHASA 3AIIMCKA

VY4uebupli Kypc «BeposSTHOCTP M CTAaTUCTHUKA» 0a30BOTO YpPOBHS SIBIISECTCS
NPOJOKEHHUEM M Pa3BUTHEM OIHOMMEHHOTO YydeOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOT'0 00111ero o0pa3oBaHus. Y4eOHbIH Kypc MpeaHa3HaueH JUisi OPMUPOBAHUS Y
00y4Jaroumxcsi CTaTUCTUYECKOHN KyJIbTYpbl U TOHUMAHUS POJIM TEOPUU BEPOSITHOCTEN KaK
MaTeMaTUYeCKOr0 HMHCTPYMEHTA JUIsi M3Yy4YCeHHsS CIIy4alHBIX COOBITUN, BEIWYUH U
mporeccoB. [lpu wu3ydeHuum ydeOHOro Kypca oOoramarTcs MpeACTaBICHUS
00ydJaronmxcsi 0 METOAaX MCCIACAOBAHMS M3MEHUYNBOTO MHpPA, Pa3BUBACTCS IIOHUMAaHHE
3HAYUMOCTH 1 OOLITHOCTH MaTeMAaTUYECKUX METOJIOB MMO3HAHUS KaK HEOThEMJIEMOMN YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSI.

Conepxanue y4eOHOTO Kypca HaIlpaBJICHO Ha 3aKpeIICHUE 3HAHWM, MOTYyYEeHHBIX
Py U3YYEHUU Kypca Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, U Ha pa3BUTHUE
MPEACTABICHAH O CIIy4ailHBIX BEJIIMYMHAX W B3aWMOCBS3SX MEXIYy HUMH Ha BaKHBIX
puUMepax, CIOKEThl KOTOPBIX MOYEPITHYTHI M3 OKPYKAIOIIero Mupa. B pesynbsrare y
o0ydJaronmxcst J0JDKHO CPOPMUPOBATHCS MIPEICTABIICHNE O Han0oJiee yIoTPEeONTEbHBIX
u  o0mux  MaTeMaTHYECKUX  MOJENSAX,  HCIOJAB3YEeMbIX  JUJIi  OMHCAHUS
AHTPOIIOMETPUYECKHUX U IeMOrpadUIECKUX BEIMYMH, TIOTPEITHOCTEN B pa3IMuHOTO poja
U3MEPCHMSX, JUINTEILHOCTH  O€30TKa3HOM  paboThl  TEXHHYECKHX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SBJICHUH U MTPOIIECCOB B OOIIIECTRE.

B cooTBeTcTBMM C yKa3aHHBIMH I€JIIMH B CTPYKType Y4eOHOTO Kypca
«BeposaTHOCTh U CTAaTUCTUKA» JJIA YPOBHSI CpeHEero obiiero oopasoBaHusi Ha 6a30BOM
YPOBHE BBIJICTICHBI CIICAYIOIINE OCHOBHBIC COJEpXKaTenbHbIC JUHUU: «CiydaiiHbie
COOBITHS U BEPOITHOCTIY, « CITydaitHbIe BETMYMHBI U 3aKOH OOJBIIINX YHCEID».

Baxxkayto yacTh y4eOHOro Kypca 3aHMMAeT HW3YYEHHE TEOMETPHUYECKOTO M
OMHOMMAJIBHOTO PACTIPEJEICHU U 3HAaKOMCTBO C HMX HEMPEPHIBHBIMU aHAJIOTaMH -
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacTpe/ICIICHUSIMU.

Conepxanue nuHun «CiaydailHble COOBITHSI U BEPOSITHOCTHY CIY>KUT OCHOBOM IS
(dhopMHUpOBaHUS TPEICTABICHUN O pacTpeeiICHUN BEPOSITHOCTCH MEXITy 3HAUYCHUSIMH
CIIy4allHBIX BEJIMYWH, a TAKXKE 9Ta JMHUS HEoOXoauMa Kak 0aza I M3y4YeHHUs 3aKOHa
OoNBIIMX YKcen - (GyHAaMEHTAIBHOTO 3aKOHA, IEHCTBYIOIIETO B IPUPOIE U OOIIECTBE U
MMEIOIIET0 MaTeMaTuiecKyto popmanu3zaiunto. Cam 3aK0H OOJIBIITUX YUCEN MTPEAIaracTcs
B O3HAKOMHUTENIBHOW (opMe ¢ MHHHMAIbHBIM HCIIOJIH30BAHUEM MaTEeMaTHYECKOTO
dhopmanusma.

Tembl, CBsA3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMU BEJIUYMHAMH, AKIIEHTHPYIOT
BHUMAaHHE OOYYarONIMXCS Ha OMUCAaHUU W U3YUECHUU CIIyYAWHBIX SBJICHHUM C TTOMOIIBIO
HETpepbIBHBIX QPYHKIUN. OCHOBHOE BHUMAHUE YJIECSETCS TOKA3aTeIbHOMY
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HOPMaJIBHOMY paclpeaesICHUsIM, IIPH ATOM MPEANOoIaraeTcsi 03HaKOMUTEIHHOE U3yUEHHE
Marepualia 0e3 J10Ka3aTesIbCTB IPUMEHSIEMBIX (PaKTOB.

Oo11ee uncIo 4yacoB, sl U3yUeHHUs! yueOHOTo Kypca « BeposiTHOCTh M CTaTUCTHKA
- 59.

COIEPKAHUE OBYYEHUSA

[IpencraBinenre JaHHBIX € MOMOINBIO Tabmuun u  guarpamm.  Cpennee
apudmeTrnyeckoe, MeInaHa, HaubobIlIee U HaMMEHbIIIee 3HAaUCHU, pa3Max, AUCIIEPCHs
Y CTaHJIaPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyuaiiHble SKCHEpUMEHTHI (OMBITBI) U Cy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITust  (Mcxozpl). BeposTHOCTH ciydailHOTO CcOOBITHA. binM30cTh 4acToThl U
BEPOATHOCTH COObITHI. CilydailHble ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITUAMU. BeposTHOCTH COOBITHUI B OMBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Onepauuu Haj COOBITUAMHM: TEepecedyeHrue, OOBEAMHEHHE, MPOTHUBOMOJIOKHBIC
coObrTus. Jlmarpammer Diinepa. @opMyiia CIIOKEHHS BEPOSITHOCTEH.

YcnoBHAsE BEpPOSITHOCTh.  YMHOXKEHHE BEpPOATHOCTEW. JlepeBo  ciaydaiiHOro
skcniepuMenTa. @opmyiia nojaHoN BeposiTHOCTU. He3zaBucuMblie COOBITHS.

KombOunaropaoe mpaBmio ymHoxenus. I[lepectaHoBku u ¢akropuan. Yucno
couetanuii. Tpeyronpauk [lackans. ®opmyna 6uaoma HeioToHa.

bunapHbIil ciydaiiHbI ONBIT (MCHBITAHKE), ycleX W Heyaada. HeszaBucumsle
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUN 10 IepBoro ycnexa. Ceprst HE3aBUCHUMBIX
UCIIBITaHUN bepHyun.

Cnyuaiinaa BennunHa. Pactipenenenue BepostHocTel. JluarpaMma pacnpeeseHus.
[Ipumepsl pacnipesiesieHui, B TOM YUCIIE, TEOMETPUUECKOE U OMHOMHAJIBHOE.

UucnoBele XapaKTEPUCTUKHU CIyYalHBIX BEJIWYMH: MATEMaTUYECKOE OXHUAaHUE,
JUCIEPCUS W CTAaHJAPTHOE OTKIOHEHWE. lIpumepsl nmpuMEHEHHsT MaTeMaTUYeCKOTO
0>KUJIaHHKs, B TOM YHCJIE B 33/1a4aX U3 IOBCEIHEBHOM KU3HU. MaTeMaTHueCcKoe 0K IaHNE
OuMHApHOW CciydyallHON BENWYMHBI. MareMaTH4ecKoe OXKUIAaHUE CYMMBI CIIyYailHBIX
BEIIMUMH. MareMaTtuyeckoe OXHUJAaHUE U JUCHEPCUS  T€OMETPUYECKOro U
OMHOMMAJIBHOTO pacIpeieICHUN.

3akoH OOJBIIMX YKCET U €ro poJib B HayKe, MpUpoje 1 obmectBe. BribopouHsIii
METOJI UCCIIEIOBAHUMN.

[Ipumeppl  HenpepbIBHBIX  Clay4yanHbIX BeanuuH. [loHsATHE O TJIOTHOCTH
pacrpeneneHus. 3ajadd, NPUBOJAIINE K HOpMallbHOMY pacmnpeneienuto. [lonsitue o
HOPMAJIBHOM PaCIpPEICIICHUU.
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IHPEAMETHBIE PE3YJIBTATDBI

K koHIy 00y4ueHus1 00y4aronuiics MOIyYHT CIEIYIONIHE TPEAMETHbIE PE3yIbTaThI:

YUTaTh U CTPOUTH TAOJIHUIIbI U IUarpaMMBbIL;

OMepUpoOBaTh MOHATUSIMU: CpefHee apupMeThyecKoe, MeauaHa, HauOoJjblee,
HavMEHbIIIEE 3HAYEHHE, Pa3MaxX MaCCHUBA YUCJIOBBIX JAHHBIX;

OMepUpPOBaATh MOHITUSIMU: CIIyHYailHbI SKCTIIEPUMEHT (OIIbIT) U CIy4YallHOE COOBITHE,
DIIEMEHTAapHOE COOBITHE (PJIEMEHTApHBIM MCXOM) CIIy4alHOTO OIbITa, HAXOIUTh
BEPOSITHOCTA B OMbBITAX C PABHOBO3MOXKHBIMU CIyYalHBIMU COOBITUSMH, HAXOAWUTHh U
CpPaBHUBATH BEPOSITHOCTH COOBITUI B U3yUEHHBIX CITyYalHbIX KCIIEPUMEHTAX;

HAaXOAUTh W (POPMYJIUPOBATH COOBITUA: TEpecedeHHEe U OObEIUHEHUE TaHHBIX
cOOBITHH, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO, ITOJIb30BAThHCS TMarpaMMamMu
Diinepa u GopMyIIOH CIOKEHUS BEPOSTHOCTEH MPHU PEIICHUH 3a/1a4;

ONEepUpPOBATh TMOHATHSAMHU: YCIOBHAs BEpPOSITHOCTh, HE3aBHUCUMBIE COOBITHS,
HaxOJIUTh BEPOSTHOCTH C TIOMOIIBIO TpaBUjia YMHOMKEHHUS, C TOMOINbIO JepeBa
CIIy4alHOrO OIIbITA;

IPUMEHATH KOMOMHATOPHOE PABUIIO YMHOKEHHUS MPU PEILICHUU 3a/1a4;

ONEpUPOBATH NOHATUAMU: WCIIBITAaHUE, HE3aBUCHUMBbIE UCIIBITAHMS, CEPUS
UCIBITAaHUH, yCIeX U HeyJaua, HAXOIUTh BEPOSITHOCTU COOBITHI B CEpUU HE3aBUCHUMBbIX
UCIIBITaHUI 10 TIEPBOrO yCIieXxa, HAXOAUTh BEPOATHOCTU COOBITHI B CEpUU HCIIBITAHUI
bepnymnu;

ONepupoBaTh MOHATHIMU: CllydailHash BEJIMYMHA, PACIPEICICHHE BEPOSTHOCTEM,
qyarpamMMma pacrpeeieHus;

CpPaBHUBATh BEPOSITHOCTH 3HAUYCHUM CITyYaHHOW BEJIMUYMHBI [10 PACHPEACICHUIO WU
C MTOMOIIBIO TUATPAMM;

ONIEPUPOBATH TOHATHEM MATEMATHYECKOTO OXXKUAAHUS, MPUBOAUTH MPUMEPHI, KaAK
IPUMEHSAECTCS  MATEMaTUYECKOE  OXHUJAAHUWE  CIYyYalHOM  BEJIWYMHBI  HAaXOIUTh
MAaTeMaTUYECKOE 0XKUJAHUE 110 JAHHOMY PaclpeAcIICHUIO;

UMETh MIPEICTABICHNUE O 3aKOHE OOJIBIIIUX YHUCETT;

HMMETH MPEICTABICHUE O HOPMAIIBHOM PaCIpeICICHUN.
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TEMATHYECKOE IINTAHUPOBAHUE

1 kypc
HaumenoBanue pasgena  (KomuuecTso OcrosHoe conepiarue OCHOBHBIE BUIBI IEATENLHOCTH
(Tembl) Kypca 4acoB oOydJaronuxcs
[IpencraBieHyne JaHHBIX U 4 ITpencraBieHre JaHHBIX C TIOMOIIBIO H3BaekaTh HH(OPMAUIO U3 TaOJIHI U
onucareabHasi CTATUCTHKA Tabnun u nuarpamMm. Cpennee JHarpaMM, UCIoJab30BaTh Ta0IHUIILI U
apu(meTnyeckoe, MeAMAHA, JUarpamMmbl Ui [IpeICTaBICHHS
HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHUS, | CTATHCTHYSCKUX JAHHBIX.
pa3Mmax, JUCrepcusi, CTaHJapTHOE Haxoautp onucarensHbIe
OTKJIOHEHHE YUCIIOBBIX HAOOPOB XapaKTEPUCTUKHU JAHHBIX.
Bb1iBHraTh, KPUTHKOBATH THIIOTE3bI O
XapakTepe Clly4alHOW N3MEHYMBOCTH U
onpezaensomux e€ pakropax
Ciy4JaifHbl€ OTIBITHI U 3 Cny4aiiHble SKCIIEPUMEHTHI (OIBITHI) U

CﬂyqaﬁHBIC CO6BITI/I}I, OIIBITHI C
PaBHOBO3MOKHBIMHA
QJICMCHTAPHBIMU UCXOAaMHA

CITy4alHbIE COOBITHSI.
DyieMeHTapHbIe COOBITUS (MCXO/bI).
BeposiTHOCTB CitydyaliHOTO COOBITHS.
BepositTHOCTH COOBITHIT B OTIBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coowrTusiMu. [IpakTuueckas padota

BolaeasaTe Ha IpUMepax Ciy4aHble
COOBITHSI B OITMCAHHOM CITy4YaiiHOM
OIBITE.

@opmyaMpoOBaTh YCIOBUS IPOBEACHUS
CJIyYalHOTO OIIBITA.

HaxoauThb BEpOSTHOCTH COOBITHIA B
OIBITaX C PABHOBO3MOKHBIMU UCXOJAMH.
MoaeaupoBaTh OIBITHI

C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU
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HCXodaMHU B XOJ€ HpaKTPI‘ICCKOﬁ pa6OTBI

Omneparu HaJ COOBITUSMY,
CJIOKCHHE BEPOSITHOCTEH

Omnepanuu Hax COOBITUSIMHA:
nepeceveHne, 00beIMHEHNE COOBITHH,
MPOTUBOIIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEN

Hcnoas3oBath nuarpammel Jitnepa u
CJIOBECHOE€ OIUCAHUE COOBITUH /1JIsi
(bOpMYTUPOBKHU U N300paKESHUS
00BbEeIMHEHUS U MEPECCUCHUST COOBITUM.
PemaTp 3a1aum C UCOJIB30BaHUEM
(bOpMyJIBI CTIOKEHUS BEPOSTHOCTEHN

Y ci10BHast BEPOSITHOCTD,
NIEPEBO CIIYYANHOTO OIbITA,
dhopMyIa moJHOM
BEPOSITHOCTU U
HE3aBUCUMOCTE COOBITHI

YcnoBHas BEPOATHOCTb. Y MHOKEHUE
BEPOSATHOCTEN. [[epeBo ciydaitHOrO
aKcriepuMeHTa. GopMyJia MOJTHOU
BeposiTHOCTU. He3aBucrumble coObITHS

Pemars 3aga4m Ha HaX0XKICHUE
BEPOATHOCTEN COOBITHIA, B TOM YHUCIIE
YCJIOBHBIX C IIOMOILIBIO JA€pEBa
CIIy4alHOrO OMBITA.

Onpenensitb HE3aBUCUMOCThH COOBITHIMA
1o ¢hopmyJie U 1O OpraHU3alUU
CIIy4alHOTO ONbITa

J7eMeHThl KOMOMHATOPUKH

KoMOnHaTopHOE TPaBUIIO YMHOKEHUS.

[lepecranoBku u pakropuan. Yucmuo
coueranuil. TpeyronpHuk Ilackams.
dopmyna ounoma Herotona

Hcnonb3oBaTh NpaBUiIo YMHOKEHUS
JUISL IEPEUNCIIEHHSI COOBITHI B
CJIy4aillHOM OIIBITE.

IHoab3oBaTbest popMyIioit u
TpeyroJbHUKOM [lackans s
OIPEAECIICHHS YUCIIa COYCTAaHU M

Cepuun noclie10BaTeNIbHbIX
WCIBITAaHUMN

bunapHbIi cityyaliHBIA ONIBIT
(ucnipITaHuUE), yCeX U Hey/1aua.
HesaBucnumeblie ucneiranus. Cepust
HE3aBUCUMBIX UCIIBITAHUH 10 IEPBOTO

Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI Ha
OT/I€JIbHBIE UCTIBITAHUS.

OcBauBaTh NOHATHSA: UCIIBITAHKE,
CepHUsl HE3aBUCUMBIX UCIIBITAHUM.
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ycnexa. Cepusi HE3aBUCUMBbIX
ucnblTanni bepnyiun. [Ipaktnyeckas
pabota

C UCIIOJIb30BAaHUEM DIIEKTPOHHBIX
TaOJINII

IIpuBoaAUTH MPpUMeEPBI CEPUIA
HE3aBUCHUMBIX HCIbITaHui. PemiaTh
3a/1a44 Ha [IOMCK BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUM J10
IIEPBOTO YCIIEXA U B CEPUSIX UCIIBITAHUN
bepnymum. U3yyars B xo1e
MPAKTHYECKOI padoThI C
WCITOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHII
BEPOSITHOCTU COOBITUH B CEpUSIX
HE3aBUCHUMBIX HCIIBITAHUI

CinyyaiiHble BETMYUHBI U
pacrpeneneHus

Cnyudaiinas BenuuuHa. Pactipenenenue
BeposiTHOCTEW. Jlnarpamma
pacnpenenenus. Cymma u
IIPOU3BEJCHUE CIIyYailHbIX BEJTUYHH.
[Ipumepsl pacripeiesieHnil, B TOM YHCIE
reOMEeTPUUECKOE 1 OMHOMUATILHOE

OcBayuBaTh NOHATHA: CiIydaiiHas
BEJIMYMHA, pacipeenenye, Tadbaumna
pacnpeneneHus, AuarpaMmma
pacrpeneseHusl.

IIpuBoaUTH NPUMeEPHI pACIPEIEIICHNN,
B TOM YHCJIE TEOMETPUUYECKOTO U
OonHomuanbHOoro. CpaBHMBATh
pacnpeneneHus CIy4yaiHbIX BEIMYUH
HaxoauTh 3Ha4eHHS] CYMMBI U
IPOU3BEICHUS CIIyYalHbIX BEJIMYUH.
CTpouTthb U pacno3HaBaTh
F€OMETPUYECKOE U OMHOMHAIIBHOE
pacnpeneneHue
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[ToBTOpeHue, 0600I1IeHKE,
cUCTeMaTHu3aIusl 3HaHUM

OmmcarennbHas CTAaTUCTHKA.
CityyaiiHbl€ ONBITHI U BEPOSATHOCTH
CIy4yalHbIX coObITHI. Onieparuu Haj
COOBITUSIMH. DJIEMEHTHI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
HWCOBITAaHUHN

IHoBTOPATH N3y4YeHHOE
Y BbICTPAUBATh CUCTEMY 3HAHUU

OBLIEE KOJIMYECTBO
UACOB I1O I[TIPOITPAMME

33
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2 KYPC

MaremaTn4eckoe 0OXKuIaHue
CIIly4YaliHOM BEJIMYHMHBI

[Ipumepsl npuMEHEHU
MaTEMaTUYECKOIO 0KMIAHHUS
(cTtpaxoBanue, JIoTEpES).
MareMaTtnyeckoe 0KHIaHHE CYMMBI
CIIy4allHbIX BEJINYMH.
MareMaTtrnyeckoe 0KHUIaHne
r€OMETPUYECKOr0 U OMHOMHAIIBHOTO
pacpeneneHumn

OcBauBaTh MOHSTHE
MaTEMaTUYECKOTO 0KHUIaHUS.
IIpuBoaUTH U 00CYKIATH TPUMEPHI
NPUMEHEHUSI MATEMaTUYECKOTrO
okujanus. Beraucnsath
MaTEeMaTUYECKOEe OKUJIaHuE.
HUcnoiab30BaTh NOHIATHE
MaTEMaTUYECKOTO OKHIAHUS B €TO
CBOMCTBA IPH PEIICHUH 3a]1a4.
HaxoauTsb 110 n3BeCTHBIM (hopMyJiaM
MaTEMaTUYECKOEe OKUIAHNE CyMMBI
CITy4alHBIX BEJTMYMH.

HaxoauTsb 110 n3BeCTHBIM (hopMyJiaM
MaTEMaTUYECKHUE OXKUITAHUS
CITy4alHBIX BEJTMYNH, HMEIOTUX
reOMEeTpPUUECKOe 1 OMHOMUATILHOE
pacnpeeneHus

Jlucriepcrst M CTaHAAPTHOE
OTKJIOHCHUE CIIy4YanHOU
BEJIMYMHBI

Jucniepcusi M CTaHJAPTHOE
OTKJIOHEHUE. Jlucnepcun
reOMETPUUYECKOTO 1 OMHOMHAIIBHOTO
pacnpe/eseHus.

[IpakTuueckas pabora c
MCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJIHI]

OcBauBaTh NOHATHS: TUCIIEPCHS,
CTaHJAPTHOE OTKJIOHECHUE CIIy4YalHOU
BEJINYUHBI.

Haxoauthb qucnepcuto no
pacIpeIeNICHHUIO.

HaxoanTsh 1o u3BecTHbIM (HopMysiaM
TUCIIEPCUI0 TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacipeieNieHus, B
TOM YHUCJIE B XOJI€ IPAKTUYECKOU
paboThI C UCTIOJIb30BAHUEM
AIEKTPOHHBIX TAOJIHUI]
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3aK0H OOJBIINX YHUCE

3akoH O0oJbIIMX yKces. BeIOOpOoUYHbIi
METO/] KICCIIEIOBAHUH.
[IpakTuueckas pabota c
UCTIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIL

3HAKOMHUTBCS C BHIOOPOUYHBIM
METOJIOM HCCJIEIOBAHMS
COBOKYITHOCTH JJAHHBIX.

M3y4yarb B X01€ IPaKTHYECKON
paboThI C UCIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIUL TPUMEHEHUE
BbIOOPOYHOI'0 METOAA UCCIIEAOBAHUS

HenpepoiBHbIE CiiydaliHbie
BEJIMYMHBI (pacipeereHus)

[IpuMepbl HEMPEPBIBHBIX CIIy4YailHbIX
BeJIMYUH. OYHKIHUS TNIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpenesieHue U €ro CBOMCTBA

OcBanBaTh MOHTHUA: HENIPEPHIBHAS
Cly4aiiHasi BEJINYMHA, HEMPEPHIBHOE
pacripenenenue, GyHKIUS ITIOTHOCTH
BEPOSITHOCTH.

IIpuBoaAMTH TPUMEPHI HEMPEPBIBHBIX
CIIy4alHbIX BEJIMYMH.

HaxoanTh BEpOSATHOCTH COOBITHIA 110
JaHHOU (DYHKIIUU IUIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOTO PaCIpeIeIICHUS

HopmaisHoe pacrnipenenenue

3agauu, OpUBOASIINE K
HOPMAJIBHOMY PaCIpPEICIICHUIO.
OyHKIMA IIOTHOCTU U CBOMCTBA
HOPMAJIBHOTO PaCIpE/ICIICHUS.
[IpakTrueckas pabora
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
TaOIUIL

OcBauBaTh NOHATHUS: HOPMAJIbHOE
pacrpeeneHue.
Boigeasitb 10 ONUCAHUIO CIIyYalHbIC
BEJIMYUHBI, PACIIPEICIEHHBIE 110
HOPMAJIBHOMY 3aKOHY.
IIpuBoauTh NpuMepsI 33124,
MPUBOJAIINX K HOPMAJIbHOMY
pacnpenenenuro. Haxoauts uncnoBbie
XapaKTEPUCTUKH HOPMAIbHOTO
pacupeaenaeHus o U3BECTHBIM
dbopmynam.
Pemarsb 3a1aun, CBI3aHHBIE C
MIPUMEHECHUEM CBOMCTB HOPMAJILHOTO
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pacnpeneneHuii, B TOM YUCTIE C
WCITOJIb30BaHUEM DJICKTPOHHBIX
TaOIUIL

[ToBTOpenme, 0600IICHIE U
cucTeMaTH3allus 3HaHUH

11

[IpencraBnenue JaHHBIX C TOMOIIBIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OTIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH
COOBITUSIMU, BEIYHCIICHUE
BEPOSITHOCTEH COOBITUH C
npuMeHeHueM GopMyI1 U rpapuaecKux
METOJ0B (KOOpAMHATHAs MpsAMas,
JIepeBO, AMarpamma Jiliiepa),
CIIy4YaliHbIC BEJIMYUHBI U
pacrnpeeneHus, MaTeMaTUYeCKoe
0XHUJIAHUE CITYYaUHON BEJTUYUHBI

[TOBTOPSATH N3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUM

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

26 59
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