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OenepanbHas pabouas mnporpamma Mo yueOHOMYy mpeametry «MaremaTuka
(6a30BbIl ypoBeHB) (npeameTHas obnacTh «Marematnka U MHGOpPMATHUKa») BKIIOYAET
MOSICHUTEIIBHYIO 3alTUCKY, COJepKaHuEe 00yUYEeHUsI, TUTAaHUPYEMbIE PE3yJbTaThl OCBOCHHUS
MpOrpaMMBbl 10 MaTeMaTHKe, TEMAaTHYECKOE TJIaHUPOBAHUE.

[TosicHuTENBHAS 3aMKUCKa OTpaKaeT OOIIUE IEIU U 3aa4M U3YyUYEHUs] MaTEMaTHKH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOChUIOK K €€ H3YUYEHUIO OO0ydJaroluduMMHCH,
MECTO B CTPYKType ydeOHOro IjlaHa, a TaKke MOIXO0JIbl K OTOOpY coaepkaHus, K
OMPEJIEIICHHIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue 0Oy4deHUsI pacKpbIBaeT COJEpKaTeIbHBIC JIMHUMU, KOTOPHIC
npearatoTcs A 0053aTeIbHOr0 U3yYeHUs B KaKIOM KJlacce Ha YPOBHE CPEHETO

o01iero oOpa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOEHUSI MPOTrpaMMbl MO MaTEMAaTUKE BKIIOYAIOT
JUYHOCTHBIC, METANpEIMETHBIC PE3yJbTaThl 3a BECh IMEpUOJ]] OOY4YCHHUS Ha YpPOBHE
cpenHero odiiero o0pa3oBaHus, a TAKKe MPEIMETHBIE TOCTHKEHUSI 00yJarolerocs 3a
KaX/]IbIH TOJT 00yUeHUs

IHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MaTeMaTHKE Ha YpPOBHE CpelHero ooOimero o00pa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEeIbABIAEMbIX K MaTeMaTH4YeCcKoMy OOpa3oBaHMIO, M TPAAMUIMA POCCHICKOTO
oOpa3zoBanusa. Peanmuzamnusi mporpaMmbl MO MaTeMaTHKE OOecTeurBaceT OBJIAJICHUE
KIIFOUEBBIMU  KOMIIETCHIIUSIMUA, COCTABIIIOIIMMU OCHOBY [JII CaMOpa3BUTHS U
HENPEPHIBHOTO  00pa30BaHMsI, IIEJOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHUS JUYHOCTH O0YUAIOIIHXCA.

B nporpamMe nmo mMareMmaTHKe YYTEHbI WJeU U MosoxeHus KoHuenuu pa3BuTus
MaTeMaTu4eckoro ooOpazoBanusi B Poccwuiickoit @Penepanuu. B coorBeTcTBUHM C
Ha3BaHUEM KOHUEMIHUHM, MaTeMaTUYeCKOoe O0Opa3oBaHHUE [JOJKHO, B YaCTHOCTH,
MPENOCTaBIATh KaXJAOMY OOydJaromeMmycsi BO3MOXXHOCTb JOCTHIXKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHHWH, HEOOXOIMMOTro i JaJbHEHINCH YCIEmHONW >XU3HH B
obmiectBe. MiIMeHHO Ha peIlIeHHe STOM 3aJayM HalleJIeHa MporpaMma Mo MaTeMaTHKe
6a30BOT0 YpOBHSI.

B smoxy nmdpoBoit TpanchopMamuu Bcex cdep UeTOBEUSCKOW JeSITeIIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  06a3oBou
MaTeMaTU4eCKOM MOATOTOBKH. YK€ B IIKOJIE MATEMATUKA CITY>KUT OMOPHBIM MPEIMETOM
JUIST U3Y4YeHUSI CMEXKHBIX JUCHUIUIMH, a B JKU3HM T1OCIE WIKOJbl peaIbHOMI
HEOOXOJMMOCTbIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHue, YTO TPEOYEeT MOJHOLEHHOM
0a30BoOi1 00I11€00pa30BaTEIbHON MOATOTOBKHA, B TOM YHCJIE M MaTeMaTH4YeCKOW. ITO
00yCJIOBJI€HO TE€M, YTO B HAIIM JTHU PACTET YUCIO CHEIHUATBbHOCTEH, CBS3aHHBIX C
HEMOCPEJCTBEHHBIM TPUMEHEHHEM MAaTEeMaTUKU: U B cepe SIKOHOMUKH, U B OU3HECE, U
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B TEXHOJIOTMYECKUX O0JACTAX, U Jake B ryMaHUTapHbIX chepax. Takum obpa3om, Kpyr
oOyyJaromuxcs, JJisi KOTOPBIX MaTeéMaTHKa CTaHOBHUTCS 3HAYUMBIM TMPEIMETOM,
CYILIECTBEHHO PaCHIUPSIETC.

[IpakTryeckasi MoJIE3HOCTh MaTEeMaTUKU OOYCIIOBJIEHAa TeM, 4YTO €€ MpeaMeToOM
SABJISIIOTCST DyHAAMEHTAJIbHBIE CTPYKTYPhI HAIIEro MUpa: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTEUIINX, YCBAaMBAa€MbIX B HEMOCPEICTBEHHOM
OmbITE€, JO JOCTATOYHO CJOXKHBIX, HEOOXOAMMBIX Il Pa3BUTHS HAyYHBIX W
TEXHOJIOTUYECKUX HUJIe. be3 KOHKPEeTHhIX MaTeMaTHYECKUX 3HAHUM 3aTpyJAHEHO
MOHUMAHHUE TPUHIUIIOB YCTPONCTBA U HCIOJIL30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W MHTEPOpETaIus Pa3HOOOpa3HOM  COLMAIBHOM, HKOHOMUYECKOM,
noJiuTudeckoil  mHopmanuu, ManodpdeKTHBHA  TOBCEAHEBHAs  IMpaKTHYECKas
NesaTeNbHOCTh. Kak1oMy 4eIoBEKY B CBOEH YKU3HU MPUXOIUTCS BBIMOIHATH JI0OCTATOYHO
CJIOKHBIE PACU€Thl U COCTABJISITH HECJIOKHBIE aJITOPUTMbI, HAXOAUTh HY)KHbIE (POPMYJIBI
U TPUMEHSTHb WX, BJIAJICTh NMPAKTUYCCKUMHU MPUEMAMU TCOMETPUUYECKUX U3MEPEHUN U
MOCTPOSHUM, YuTaTh WHGPOPMAIMIO, MPEJCTABICHHYIO B BUJY TaOJUWIl, AUArpaMM H
rpaduKOB, )KUTh B YCIOBUSAX HEOMPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIM XapaKTep
CITy4alHBIX COOBITHH.

OOHOBPEMEHHO € pacuiupeHreM chep MPUMEHEHUsI MAaTEMAaTHUKU B COBPEMEHHOM
oOmiectBe BcE Oosiee BaXXHBIM CTAaHOBUTCA MATEMATHUYECKUA CTUJIb MBIILJICHUS,
NPOSIBIISIIOIIMICS B ONpeNeIEHHBIX YMCTBEHHBIX HaBbIKaxXx. B mporecce wu3zydeHus
MaTEeMaTUKA B apceHal MPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJITIOUYAIOTCS MHAYKIUS U JICAYKIUSA, 0000IIeHNE U KOHKPETU3AIUS, aHAIN3 1
CUHTE3, KjaccuUKalus U cucreMarusainusi, abcrparupoBanue u ananorus. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUEHUN, TMpaBWia HMX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKMX  IOCTPOCHUH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHHS
dbopMynrpoBaTh, OOOCHOBBIBATh M JOKa3bIBATh CYXKICHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. MaTeMaThKe MPUHAICKUT BEAyIas posib B GOPMUPOBAHUU
ANTOPUTMHUYECKOW KOMITIOHEHTHI MBIIIUICHHS] ¥ BOCIIUTAHUW YMEHUH JCHCTBOBATH IO
3a/IaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh MU3BECTHBIE U KOHCTPYHPOBATH HOBBIE. B
Mpoliecce PENIeHHs 3a71a4 — OCHOBHOW y4eOHOM NeITeTbHOCTH Ha YPOKaX MaTeMaTUKH —
Pa3BHUBAIOTCS TBOPYECKAs U MIPHUKJIAHASI CTOPOHBI MBIIIIJICHUSI.

OOyyeHnue maTremMaTuKe AAaE€T BO3MOXKHOCTh Pa3BUBaTh y OOYYAaIOIIUXCS TOYHYIO,
panMoHabHYI0 U WHPOPMATUBHYIO pedb, YMEHUE OTOMpaTh Hambosee MOAXOMASIINES
S3BIKOBBIC, CHUMBOJUYECKHE, TPAPUUIECKUE CPEACTBA IS BBIPAKCHHS CYXKICHUU U
HaTJISTHOTO WX MPECTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KYyJbTYPbl B COBPEMEHHOM TOJIKOBAHUU
SBJISIETCS 00111€€ 3HAKOMCTBO C METOJIaMH MO3HAHUS JEUCTBUTEIILHOCTH, IPEACTaBICHUE
0 MpeaMeTe W METOJEe MaTeMaTUKH, €ro OTJIUYUs OT METOJO0B ECTECTBEHHBIX U
TYMaHUTAapHBIX HAyK, 00 OCOOCHHOCTSIX NPUMEHEHUS MATEMATHKU [Ji1 PEIICHUS



HAYYHBIX U MPUKJIAJHBIX 3a1a4. TakuM o0pa3oM, MaTeMaTH4Ieckoe 00pa3oBaHNe BHOCUT
CBOI BKJIaJ] B popMUpPOBaHUE OOIIEH KyIbTYphl YEIOBEKA.

W3ydyeHne MaTeMaTHKH CIIOCOOCTBYET SCTETHUECKOMY BOCIHTAHUIO YEIOBEKa,
MOHUMAaHWIO KPAacOThl M U3SIIECTBA MAaTEMaTHYECKUX PACCYKIEHUH, BOCHPHUITHIO
reoMeTpudecKux (pop™, YCBOCHUIO HIEH CUMMETPHUH.

[IpuoputeTHpiMu 1LEedsIMU 00yueHus matematuke B 10-11 kmaccax Ha 6a3zoBom
YPOBHE SIBIISTFOTCSI:

dbopMupoBaHuEe IEHTPATBbHBIX MATEeMAaTHYECKUX TMOHATHH (YKMCIIO, BEJIWYUHA,
reomeTpuueckas ¢Gurypa, mepeMeHHas, BEPOSTHOCTb, (QYHKIHS), OOECIEeYUBAIOIIUX
IPEEMCTBEHHOCTh M MEPCMEKTUBHOCTh MaTEMaTUUECKOT0 00pa30BaHUs 00y4aroNuXCs;
noJ/iBe/IcHNe O0yJaronuXcs Ha JTOCTYITHOM JIJIE HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTHUKA U OKPYXKAIOIIero MHupa, MOHMMaHWE MaTeMaTHUKU KaK 4YacTH oOuien
KyJIbTYpbl UEJIOBEUYECTBA;, PA3BUTHE WHTEIJICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcs, TMO3HABATEIIPHOM  AKTHUBHOCTHU,  MCCJICJOBATCIIbCKUX  YMEHH,
KPUTUYHOCTH MBINUICHUSI, HHTEpeca K W3YYEHHI0 MaTeMaTuku; (OpPMUPOBAHUE
(G yHKIIMOHAIPHOM MaTEMaTUUECKOM TPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTEMATHYECKUE ACMEKThl B PEAIbHBIX JKMU3HEHHBIX CUTYalUsIX W IMPHU
U3YYEHUU  JIPyTMX  Y4YeOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, GOpMyIUpoBaTh HX Ha SA3bIKE MaTEeMAaTHMKW U CO3/1aBaTh
MaTeMaTUYEeCKUE MOJEIU, MPUMEHSITh OCBOEHHBIM MaTeMaTUYECKUM amnmapar s
pelLlICHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPHPETUPOBATH U OIICHUBATH
MOJTyYE€HHBIE PE3YIbTATHI.

OCHOBHBIMU JIUHUSIMU cojepkaHus Marematuku B 10-11 kiaccax sBISIIOTCS:
«Hucna u BeIUHUCICHUSN», «Anredpa» («Anredpanyeckue BBIpaKEHUS», «YPAaBHCHUS H
HEpaBeHCTBay), «Hauana Marematuueckoro ananuzay, «I'eomerpusa» («I'eomeTpudeckue
burypsl U ux cBoicTBay, «l3MepeHne reoMeTpUUECKUX BEIHYHMHY), «BeposTHOCTD n
CTaTUCTUKa». [[aHHbIE JTMHUU PA3BUBAIOTCS MapaJIEIbHO, Ka)XJasi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJ[HA OT JIPYTOi, a B TECHOM KOHTAKTE U
B3aumojelicTBuu. Kpome »5Toro, ux 0OBEeIUWHAET JIOTHYECKas COCTaBISIOIIas,
TPaAUIIMOHHO MPUCYIIAs MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPChI U
coxepxkarenbubie TuHEH. ChopmynupoBanHoe B PI'OC COO TtpeboBaHNE «BIaJICHHE
METO/JaMH JIOKa3aTeJIbCTB, aNTOPUTMAMHU PEIICHHs 3a7a4, yMeHHe (OpMyIHpOBATH
OMpEeNIeNICHNUsl, aKCUOMbl W TEOPEMbl, MPUMEHATh WX, MPOBOJUTH JOKA3aTeJIbHBIC
pacCyKJeHusi B XOJ€ PpEIICHHs 3a7auy» OTHOCHTCS KO BCEM YYEOHBIM Kypcam, a
dbopMupoBaHUE JTOTMYECKUX YMEHHH pacrpeensiercs Mo BceM rojaMm oOydeHusi Ha
YPOBHE CpEIHEr0 00I1Iero 00pa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maTemaTHKa SBJSETCS 005S3aTEIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBanus. IIporpamMmoil mo MaremaTHKe HpeayCMaTpHUBAETCS
u3yueHue ydeOHoro mnpeamera «MaremaTukay B paMKax TpPEX Y4YEOHBIX KYypCOB:



«Anrebpa W Hauaima mareMaTudeckoro aHamuza», «l'eomerpus», «BeposTHOCTH u
cTatuctukay. @OpMHUpPOBAHUE JIOTUYECKUX YMEHUU OCYIIECTBIACTCA HA MPOTIKECHUU
BCEX JIET 00y4YeHHUsI Ha ypOBHE CPEAHET0o OO0IIero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJTIOUAIOTCS B COJIEP’)KaHUE BCEX HA3BaHHBIX BHIIIE yUCOHBIX KYPCOB.

O611ee yncIo YacoB, pEKOMEHIOBAaHHBIX JUIsl U3ydyeHUsl MaTeMaThKu — 340 yacos:

B 10 xmacce — 170 gacoB (5 wacoB B Heaento), B 11 kmacce — 170 gacoB (5 yacoB B
HEJICITIO).

IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TIPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUS

N3y4yeHne MaTeMaTHKU Ha ypOBHE OCHOBHOT'O 0011[er0 00pa30BaHUs HAIIPABIECHO Ha
JOCTIKEHUE OOYy4YalIUMHCS  JTUYHOCTHBIX, METAlpeJIMETHBIX U  MPEIMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB OCBOEHUS YUEOHOIO IpeAMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

B pesynbpTaTe nzydeHus MaTeMaTUKH Ha YPOBHE CpPEAHETo 0011ero oopa3oBaHust y
oOydvarorerocsi OyayT CGHOPMHUPOBAHBI CIEAYIONINE JIUYHOCTHBIC pe3ysibTaThl: 1)
rpakKAaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM IO3UIIMU OOYyYaIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHUHCKOTO OOINECTBA, MPEJCTABICHHE O MaTeMaTHYECKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUH, MIPOIIEAYP I'PAKIAHCKOTO
obmiecTBa (BBIOOPHI, OIIPOCHI M APYIO€), YMEHHUE B3aMMOJICHCTBOBATh C COIMAILHBIMH
WHCTUTYTaMU B COOTBETCTBUHM C MX (DYHKIIUSAMH U HAa3HAYCHUEM; 2) MATPHOTHYECKOTO
BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBaXKCHHUS K
[POLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMAaTHKH, LEHHOCTHOE OTHOLIEHHE K
JOCTVKEHUSIM POCCUMCKHX MATEMAaTHUKOB W POCCUMCKOM MaTEMaTUYECKOM IIKOJIBI,
MCITOJIb30BaHUE ITHX JOCTIKCHUN B IPYTUX HAyKaX, TEXHOJIOTHUAX, cpepax IKOHOMHKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, C(HOPMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMUS, 3THUYECKOIO IIOBEAECHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JIOCTH)KCHUW HAYKH U JESITEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOIO
BKJIa/Ia B TOCTPOCHHE YCTOMUYUBOrO OYyayiiero; 4) 3¢TeTH4eCKOro BOCIMTAHUSA:

3CTCTHYCCKOC OTHOLICHHUEC K MUPY, BKJIIO4asa 9CTCTUKY MAaTCMAaTHUICCKHUX



3aKOHOMEPHOCTEM, OOBEKTOB, 3aJlay, PELICHHM, PacCyX AEHHI, BOCOPUUMUYUBOCTh K
MaTeMaTH4YECKUM aCIEeKTaM pAa3jIu4HbIX BHUJAOB HCKYCCTBA; S) (PHU3HUYECKOro
BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTHUECKUE 3HAHUS B UHTEpEcax
310poBOoro M Oe3omacHoro oOpa3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
3I0pOBbIO  (3A0pOBOE MHUTAHHE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA W  OTIbIXA,
perynsipHast pu3ndeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03JOPOBUTEIILHON JIESITENBHOCTBIO; 6) TPYA0BOI0 BOCIIUTAHMSA

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIO0HUS, MHTEPEC K pa3InyHbIM
chepam mnpodecCHOHAIBHON JIeATeNbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€
NPWIOXKEHUSIMU, YMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oynyiiei mpodeccun U
peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA TPOTSIKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PELICHUU MPAKTUYECKUX 3a1a4 MaTeMaTUYECKOU
HaIIpaBJIICHHOCTH;

7) 3K0JI0OTHYeCKOr0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTb IKOJIOTHYECKON KYJIbTYpPhI, IOHUMAaHUE BIUSHUS COIIMATBHO -
PKOHOMUYECKHUX TPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COIMATILHON CPeIbl, OCOZHAHUE
I00aJBPHOTO XapakTepa JKOJIOTUYECKUX TMpoOJieM, OpHEHTalMs Ha TMPUMEHEHHE
MaTeMaTHYEeCKUX 3HAHUM JUIsI pelieHus 3aJad B O0JacTH OKPYXKaIoIIew Cpeibl,
IJTAHUPOBAHWE TIOCTYNKOB M OLICHKH WX BO3MOXHBIX MOCJICACTBUN IS OKPYKAIOIICH
cpelbl; 8) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(hOopMHUPOBAaHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTeMAaTHYECKON HAyKH Kak
chepbl 4eT0BEYSCKON JEATeIbHOCTH, TANOB €€ Pa3BUTH M 3HAYUMOCTH JUIS Pa3BUTHS
LUBUJIM3AIIUM, OBJIAJICHUE S3BIKOM MAaTE€MAaTHMKM U MaTEMaTHYECKOM KyJIbTypoM Kak
CPEJACTBOM  TIO3HAHUSI MHPA, TOTOBHOCTh  OCYIIECTBJISITh  MPOCKTHYIO u
HCCJIEIOBATEIBCKYIO IESTEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOeHUs MporpamMMBbl 0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o0mero obpazoBanus y oOyqaromierocst 0yayT copMupoBaHbl METAIIPEAMETHBIC
PE3YNIBTATHI, XapaKTEPU3YIOIMIHUECS OBIAJICHUEM YHHBEPCATLHBIMHU TTO3HABATEIILHBIMU
JEHUCTBUSMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMH  JICHCTBUSMHA u

YHHUBEPCAJIBHBIMU PETYJISITUBHBIMU JIEUCTBUSIMH.



Ilo3HaBaTe/ibHBIE YHUBEPCAJIBHDBIC yqeﬁnble I[eﬁCTBHH ba3oBble
JOru4yecKue JecTBHA:

BBISIBIISITh WM XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKA MaTeMaTHUYCCKUX
00BEKTOB, TOHATHH, OTHOIICHHH MEXIy TOHATHAMH, (POPMYIHPOBATH OMPEACICHUS
MOHATHH, yCTaHABIMBAThH CYIICCTBCHHBIM MPU3HAK KIACCH(PUKAIIMHA, OCHOBAHUS IS
0000IIeHNsT W CpaBHCHHS, KPHUTEPUU TIPOBOJAMMOIrO aHAjIW3a; BOCIPUHUMATH,
dbopMyIHpOBaTH U TPEOOPA30OBLIBATE CYKICHHUS: YTBEPAUTCIIbHBIC
U OTpUIATC/IbHBIC, C€AWHUYHBIC, YacCTHbIE W OOIIWEe, YCIOBHBIC; BBHISBISATH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NIPOTUBOpPeUHsl B (DaKkTaX, JaHHBIX,
HAOJIFOICHUSIX M YTBEPXKICHUAX, TMpejJiaraTh KPUTECPUHU JUISL  BBISBIICHUS
3aKOHOMEPHOCTEH W TPOTUBOPEUYWI; JIelaTh BBIBOABI C HCIIOJIH30BAHUEM 3aKOHOB
JIOTUKH, ISTYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJTIOUEHUH, YMO3aKITFOUCHHUH 110 aHAJIOTHH;

NPOBOJAUTL CAMOCTOSITCIBHO J0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPIKICHUM
(mpsiMble ¥ OT TPOTHBHOTO), BBICTPAWBATh ApryMCHTAIMIO, MPUBOJHWTH NPHUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBCHHBIC CYXKJICHUS W BBIBOJIBI, BRIOUPATh CITOCO0
pemieHuss yuyeOHOM 3aiaud (CpaBHUBATH HECKOJIBKO BApUAHTOB pEIICHHS, BHIOUpATH
HauboJee MOAXOASIINNA C yYETOM CaMOCTOATENBHO BbIIENIEHHBIX KpuTepueB). bazoBbie
uccJie0BaTe/IbCKue NeiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATEIIbCKUA HMHCTPYMEHT IO3HAHMUS,
dbopMyIHUpoBaTh BOMPOCH], (DHKCHUPYIONIME MPOTHBOpEUHne, MpodiieMy, yCTaHABIMBATH
MCKOMOE U JaHHOE, (POPMUPOBATH TUNIOTE3Y, ApPTYMEHTHUPOBATH CBOIO MO3HUINIO, MHEHHE;
IPOBOAUTH CAMOCTOSITEIBHO CINTAHUPOBAHHBIN KCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOro OOBEKTa, SIBICHH, Ipoliecca,
BBISIBJICHUIO  3aBUCHUMOCTEH  MEXIy  OOBEeKTaMH,  SBICHUSIMHU,  MPOIECCaAMU;
CaMOCTOATEIHHO (HOPMYTUPOBATH 000OIICHHS U BBIBOBI IO pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIOICHUS, UCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYYECHHBIX PE3YJIHTATOB,
BBIBOJIOB U 00OOIICHUWI; MPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE TPOIECCA, a TAKKE
BBIJIBUTATH

MPEANOJIOAKEHUS O €r0 Pa3BUTUU B HOBBIX ycioBUsIX. PaboTa
¢ uHpopMalLHen:

BBISIBIISITH JIe(OUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETAa HA BOIIPOC
W IS pEeIeHUs 3a7a4u; BRIOMpaTh WH(GOPMAINIO U3 MCTOYHUKOB PA3IUYHBIX THIIOB,
aHAM3UPOBATH,
CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUAOB W (GopM
MIPEICTABIICHUS;, CTPYKTYPHUPOBAaTh HH(POPMAIHIO, MPEACTABIATh €€ B Pa3INYHBIX
dbopmax,



WUIIOCTPUPOBaTh  TpaUyecKH;  OLEHHUBATh  HAAEKHOCTh  MHPOPMALMH IO
CaMOCTOSITEIBLHO CPOPMYIHMPOBAHHBIM
KpUTEPUSIM, CHOPMYITUPOBAHHBIM CaAMOCTOSITENBHO.

KomMMyHuKaTHBHBIC YHHMBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCHPUHHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSAMHU
U LEeIsIMU OOILEeHHUS, SICHO, TOYHO, TPaMOTHO BBbIPa)kaTh CBOIO TOUYKY 3pE€HHUS B YCTHBIX U
NUMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy PELICHHUs 3aJayd, KOMMEHTUPOBATH
NOJIYYEHHBIH pe3yabTaT; B XOJ€ OOCYXJIEHHs 3a/aBaThb BOIPOCHI IO CYIIECTBY
o0cyxJ1aeMOM TeMbl, MPOOJIEMBbI, pEIIaeMO 3a/1auH, BHICKA3bIBATh UJIEH, HAlIEJIEHHBIC Ha
NOMCK PEIICHUS, COMOCTABIIATh CBOM CYXXIEHHUSA C CYKICHUSAMHU JIPYTMX YyYaCTHUKOB
auanora, OOHapyXKMBaTh pa3jIMYUE W CXOJICTBO IMO3UIIMH, B KOPPEKTHOW Qopme
(bopMynHpoBaTh Pa3HOIIIACHS, CBOU BO3PAKEHUS; MPEJICTABIATh PE3YIbTAThl PEIICHUS
3a/layu, HKCIIEPUMEHTA, MCCJENOBaHUsA, MPOEKTa, CAMOCTOATEIHLHO BhIOMpaATh (popmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEHN ay TMTOPUU.

PeryJsiTUBHBbIC YHUBEPCAJIbHBIC y4eOHbIe eiicTBUSI CaMoopraHu3aiusi:

COCTaBJIATH TUIaH, aJITOPUTM PEIISHHs 3a1a4H, BEIOUPATh CIIOCO0 peIIeHUs ¢ YIETOM
UMEIOIIMXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEHW, apryMEHTHPOBAaTh W
KOPPEKTUPOBATh BapHAHTHI peIICHU ¢ yuéToM HOBOM mHpopManmu. CaMOKOHTPOJIb,
IMOIMOHATBLHBIA HHTE/JIEKT:

BJIaJICTh HaBBIKAaMU MMO3HABATEIbHON pe(ICKCHN KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBHM W MBICIUTEIBHBIX TPOIECCOB, HMX PE3yJbTaTOB, BIAACTh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIA Tpoliecca M pe3ylbTaTa PEIICHHS MaTeMaTHYeCKOU
3a/1a4M; TPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUU 3aJ1ayH,
BHOCHUTH KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HaWJICHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIICHHBATh COOTBETCTBUE pe3yjbTaTa
[EJIN W YCIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEIOCTHKEHHUS PE3yJIbTaTOB
JESTENBbHOCTH, HAXOAUTh OIMMUOKY, JaBaTh OIECHKY NPUOOPETEHHOMY  OIBITY.
CoBMecTHAs 1eATeNbHOCTH: TTOHUMATh U UCIIOIH30BATh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUIYATbHON paOOThI IPU PEIICHUH YUYEeOHBIX 3a/1a4, MPUHUMATH 11€7Tb COBMECTHOU
JESTENHHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PaOOTHI, PacTIpeeisTh BUIBI
paboT, TOroBapuBaThC, OOCYXKJIATh MPOIECC U PE3yIbTaT padOThI, 0000MAaTh MHCHHS
HECKOJIBKHX JIIOJICH; y4aCTBOBAaTh B TPYMIIOBHIX (hopMax paboThl (0OCyxkaeHMs, 0OMEH
MHEHUW, «MO3TOBBIC INTYPMbI» ¥ HWHBIC), BBIMOJHATH CBOI YacTh pabOTHl H
KOOPJIMHUPOBATh CBOW JIEUCTBUS C JPYTMMHU WICHAMH KOMAaHJBI, OIEHUBATh KAa4eCTBO
CBOETO BKJaJa B OOIMMN MPOIYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM yUaCTHUKAMU
B3aUMOJICCTBUSL.



NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yNbTaThl OCBOCHHUS MPOrpaMMbl [0 MaTeMaTUKE Ha 0a30BOM
YpOBHE Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHus MPeACTaBICHBI IO rojlaM OOy4YeHHs B
paMKax OTIENbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOLIMX pazfeiax MpOorpaMmbl IO
MaTeMaTHKe.

OEAEPAJIBHASA PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHbit Kypc «AnreOpa U Havaja MaTEMAaTUYECKOTO aHAIM3a» SBJISETCS OJHUM
u3 HanboJjee 3HAUMMBIX B MPOTrpaMMe CPEJHEro o0IIero oOpa3oBaHMs, MOCKOJBKY, C
OJIHOW CTOpPOHBI, OH OOecHeYMBaeT HHCTPYMEHTAJIbHYIO 0a3zy Il M3Yy4eHHUs BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHpPYET JIOTUYECKOE H
a0CTpaKTHOE MBIIUIEHHE OOYYaroIIMXCSd Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHUS
y4eOHBIX KypcOB MHGOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B pamkax
yueOHOro Kypca «Aniredpa M Hadaja MaTeMaTHYEeCKOro aHallh3ay oOyuwaroluecs
OBJIaJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpasi opMyJIUpyeT CBOU
JOCT)KEHUSI B MaTeMaTU4ecKon opme.

VY4eOHbIt Kypc anreOpbl U Ha4ajl MAaTEMAaTHYECKOTO aHajIn3a 3aKJIaJbIBAET OCHOBY
JUISL  YCTICUTHOTO OBJAJCHMUSI 3aKOHaMH (U3HKH, XUMHH, OWOJIOTHUH, TOHUMAaHUS
OCHOBHBIX  TEHJEHIMA DKOHOMHKM U  OOIIECTBEHHOW  JKMU3HM,  MO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh WX B IOBCEAHEBHOW >XU3HH. B ToXe Bpemsi OBIaJeHUE
a0CTPaKTHBIMU M JIOTHYECKH CTPOTMMHU MaTEMaTUYECKUMH KOHCTPYKIIMSIMU Pa3BHBAECT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEP)KICHUS,
UCIIOJIb30BaTh 0000IEeHne ¥ KOHKPETH3allni0, a0CTparupoBaHWE U aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTHIECKOE MBIIIUICHHE. B X0/1€ n3yuenus anreOpsl U Havas
MaTEeMaTHYeCKOTO aHaIW3a Ha YPOBHE CpEeAHETro oOImero o0pa3oBaHUs OOYyYaroIIHecs
MOJIy4YalOT HOBBIM OMBIT PEIICHUs] MPUKIAIHBIX 3a]1a4, CAMOCTOSTEIbHOIO MOCTPOEHUS
MaTeMaTU4YeCKUX MOJIeJIed peajbHbIX CUTyallud W WHTEPHPETAlUH TMOJYYEHHBIX
pelIeHni, 3HAaKOMSITCSl ¢ MpUMEpaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPO/IE,
HayKe U B UCKYCCTBE, C BBIJAIOIIUMUCS MAaTEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

VYueOHblil Kypc anreOpbl M HadaJl MaTEMAaTHYECKOTO aHaiu3a o0Jagaer
3HAUYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peanu3yeTcsi Kak uepe3
y4eOHBIM MaTepual, CrnocoOCTBYIOMNM (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TAK
u uyepe3 cnenupuky ydyeOHOM JeATeNbHOCTH, TpeOyloleld CcaMOCTOATEIbHOCTH,
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AKKypaTHOCTH, TPOJOJKUTEIIBHON KOHLEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32
IIOJIy4YEHHBIN pe3yJIbTaT.

B ocHoBe Metonuku oOydeHusi anreOpe M HayajiaM MaTEMaTUYECKOTO aHajau3a
JICKUT ACATETbHOCTHBIN MPUHIIUI 00yUEHHUSI.

B ctpykType nporpammel o anredpe 1 Hayajgam aHajdu3a BBIICSIOTCS CIIEAYIOIINE
CoJIepKaTelbHO-METOAUYECKHEe JUHUM: «Yuclia W BBIUHCICHUS», «DyHKIUU U
rpadukny, «YpaBHEHHST W HepaBeHCTBa», «Hawama maTeMaTHueckoro aHaliu3a,
«MHoOkecTBa ¥ JIOTMKa». Bce OCHOBHBIE COJIEpP)KATEIBbHO-METOJUYECKUE JIMHUU
U3Y4yaloTCsl Ha TMPOTSHKEHUM JBYX JIeT OOy4YeHHss Ha YpPOBHE CpEJHEro oOIero
0o0pa3oBaHus, €CTECTBEHHO JOMOJHSS APYr ApPyra U MOCTEIEHHO HACHIIIAsCh HOBBIMHU
TeMaMHu W pasjesiamu. J[aHHbIA yueOHBIH KypcC SIBJSICTCS MHTETPATUBHBIM, MOCKOJBKY
o0beUHIET B ce0e coiepiKaHhe HECKOJbKUX MAaTEeMaTUUECKUX JUCIUILIMH: anredpa,
TPUTOHOMETPHUS, MATEMATUYECKUI aHAIN3, TEOPHs MHOXKECTB U aApyrue. [1lo mepe Toro
KaK 00ydaroluecs OBJIaJIeBalOT BCE 0oJiee MIMPOKUM MATEMAaTUYECKUM alllapaTroM, Y
HUX TIOCJIEAOBATEIbHO (OPMUPYETCS UM COBEPIIEHCTBYETCS yMEHUE CTPOUTH
MaTeMaTHYECKYI0 MOJCNbh pPealbHON CHUTyalluu, MPUMEHSTb 3HAHUS, MOJYy4YCHHBIC B
ydeOHOM Kypce «Anredpa W Hayajga MaTeMaTHYECKOTO aHalau3a», I perieHUs
CaMOCTOSITEIbHO  COPMYJUPOBAHHOW  MaTreMaTHYeCKOW  3ajadd, a  3areM
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

ConepxarenbHO-MeTOAUYECKAasT JHUHUA «Yucina W BBIYMCICHUS» 3aBEpIIacT
¢bopMupoBaHUE HABBIKOB UCIIOJIH30BaHUS JIEHCTBUTEIHHBIX YUCEII, KOTOPOE ObLIO HAYaToO
Ha YpOBHE OCHOBHOTI'0 00111er0o 00pa3oBanus. Ha ypoBHe cpemaHero obimero oopa3oBaHus
oco0oe BHHUMaHHE yaensercs (pOpMHPOBAHHUIO MPOUYHBIX BBIUMCIHUTEIBHBIX HABBIKOB,
BKJIFOYAIOIINX B C€0s UCITOIB30BaHKE PA3IMUHBIX (DOPM 3aIMCH JICHCTBUTEIBHOTO YHCIIA,
YMEHHE pPAIlMOHAJILHO BBITIOJHATH JACUCTBUSI C HUMH, AEjaTh NPUKHUJIKY, OLICHUBATh
pesynbrar. OOydaromyecss TMOJY4YalOT HAaBBIKM MPUOTHKEHHBIX  BBIYHCIICHHMH,
BBITIOTHCHUS ~JEHCTBHM ¢ 4YHCJIaMH, 3allMCaHHBIMHM B CTaHJIApTHOH  Qopwme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUN.

ConepxaTtenbHasi JUHUS «YPAaBHEHHST M HEPABEHCTBA» PpEAIU3YETCs Ha
MPOTSHKEHUN BCETO O0YYEHHUS Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus, MOCKOJIbKY B
KXJIOM pa3fee MNporpaMMbl MPEAYCMOTPEHO pPEUIEHHWE COOTBETCTBYIOIIMX 3a]ad.
OOyuaroniuecs OBIAJEBAIOT Pa3IMUYHBIMUA METOJIAMH PEIICHUS LIEJIbIX, PAllMOHATIbHBIX,
UPPAlMOHANTBHBIX, TIMOKA3aTENbHBIX, JIOTAPUPMUUYECKUX ¢ TPUTOHOMETPUUYECKHUX
YpaBHEHHM, HEPABEHCTB M MX cucTeM. [lonyueHHble yMEHHUS HCMOJB3YIOTCA MpHU
uccie0BaHud (QYHKIMN C MOMOIIBIO MPOU3BOJHON, PEIICHUHM MPUKIATHBIX 33/1ady U
3a/lad HAa HaXOXJACHUE HauOOJbIIMX W HAUMEHBIIMX 3HaueHUW QyHkuuu. JlanHas
cojiepKaTeNibHasl JIMHUSI BKIIOYAET B ce0sl Takxke (GOPMUPOBAHWE YMEHUU BBITIOIHATH
pacuétel o (opMmynam, Npeodpa3zoBaHUs UEIbIX, PALIMOHAIBHBIX, UPPAIIMOHAIBHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHUN, a TaKKe BBIPAXKEHUH, COAEpXKAIIMX CTEINEHU HU
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norapudmbl. brarogaps U3y4eHHMIO alreOpanyeckoro marepuanga  [pPOUCXOJHT
JanbHeillee pa3BUTHE aJTOPUTMUYECKOr0 U a0CTPAKTHOTO MBIIIJIEHUSI 00y4arOIINXCS,
(OpMHUPYIOTCS HABBIKU J€AYKTUBHBIX PacCYKICHUM, paO0OThl C CHMBOJIBHBIMU (hOpMamH,
IIPEACTABICHNS 3aKOHOMEPHOCTEN M 3aBHCHMOCTEW B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa mnpennaraer 3(Q(QEeKTUBHbIE WHCTPYMEHTHI JUIsl PEIUEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/1a4, HATJIAIHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK S3bIKa
HayKH.

CopepxxarenbHo-MeToAnveckass  JuHUA  «DyHKUMM U TpaduKuU»  TECHO
NEPeIIeTaeTCsl ¢ APYTMMHU JIMHUSAMU YYEOHOI0 Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCIIEIOBATENIBHOCTh ~ M3Y4YEHUs ~ Marepuana. M3ydeHue  CTENeHHOW,
NOKa3aTeIbHOM, JIOrapu(MHUUECKOM U TPUTOHOMETPUUECKUX (PYHKIMH, UX CBOWCTB U
rpaduKoB, UCTIOJIb30BaHUE (DYHKIIMM AJIs1 pelIeHus 3a1a4 U3 APyruX y4eOHbIX IPEeIMETOB
U peaJIbHOM JKU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAJIU30M, TaK U C pELICHUEM
ypaBHeHHI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yAeusieTcss (pOpMUPOBAHUIO
YMEHHS BbIpaxaTh (GOpMyTaMH 3aBUCHMOCTH MEXIY pa3IUYHBIMH BEJIUYMHAMU,
UCCJIeIOBATh MOYyYeHHbIE (PYHKIUHU, CTPOUTH UX Tpaduku. MaTtepuan conepxaTeIbHON
JIMHUY HAaLlEJIEH HA pa3BUTHE YMEHUI U HaBBIKOB, MI03BOJISFOIIMX BBIPAXKaTh 3aBUCUMOCTH
MEX]ly BEIMUMHAMU B PA3JINYHON (opMe: aHATUTUUECKOH, rpa)uuecKoi U CIOBECHOM.
Ero u3yuenue cnocoO6CTBYET pa3BUTHUIO AITOPUTMUYECKOTO MBIIIEHUS, CHOCOOHOCTH K
00001IEHNIO U KOHKPETU3aLluH, UCTIOJIb30BAaHUIO AHAJIOTUI.

CopnepxarenpHass suHuUA «Hawama MaremMaTMdyeckoro aHanusa» I03BOJISET
CYLIECTBEHHO pPAaCIIMPUTh KPYr KakK MaTeMaTHYECKUX, TaK M NPHUKIAJHBIX 3aJ]ad,
JOCTYNHBIX O0YyYaromMMCs, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH MCCIEAOBAaTh U
CTpouTh Tpaduku GyHKIUN, ONpPENeNaTh WX HAWOOJBIIME W HaWMEHBIIHME 3HAYCHUS,
BBIYUCIIATh IJIOWAANM (QUIyp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH M YCKOPECHMS
npoueccoB. Coaep)karenpHasi JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHHS
MAaTeMaTU4YECKUX MOJIEIIEH PEAIbHBIX CUTYallMi, HAXOKICHHUs HAWITYYIlIEeTO PELICHUs B
NPUKJIAJHBIX, B TOM YHUCJE COLMAIBHO-D)KOHOMHYECKHUX, 3aJadaxX. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOr0 aHajlu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTUYECKOTO M KPEAaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHI
pacro3HaBaTh NPOSBICHUSA 3aKOHOB MAaTEMaTUKM B HAayKe, TEXHHKE M MCKYCCTBE.
OOyyaromuecss y3HAaIOT O BBIJAIOIIMXCS PE3yNbTAaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTe€MaTUKH KaK HayKH, U UX aBTOpax.

CopepxarenbHo-MeTOANMYECKass JIuHUSA «MHOXeCTBa M JIOTMKa» B OCHOBHOM
ITOCBAIIIEHA 2JIEMEHTAM TEOPUH MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE ITPECTABICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTMKM U HOpeaiararor Haubosee
YHUBEPCAJIbHBINA S3BIK, OOBEIUHSIIONIMNA BCE pa3/iesibl MaTEMAaTUKU U €€ MPUII0KEHUH,
OHM CBSI3BIBAIOT Pa3HbIE MATEMATUYECKNE TUCIUIUINHEI B eIMHOE 11enoe. [loaToMy BaxHO
JIaTh BO3MOXHOCTh OOYy4YalOIIEMYCS TMOHHUMATh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MAaTEMAaTUKH U UCIIOJIB30BATh €T0 JJISl BBIPAXKEHUS CBOUX MBICIIEH.
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B yueOHOM Kypce «Anrebpa U Hauajga MaTeMaTUYECKOrO aHAIU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTE€MaTUYECKOIO0 MOJICIUPOBAHUSI, KOTOPbIE MPU3BaHbI C(HOPMUPOBATH
HAaBBIKM MOCTPOCHUS MOJENEH peanbHBIX CUTyallui, UCCIIECIOBAHUS ATUX MOJENIEH C
MOMOIIBIO ammapara ainreOpbl W MaTeMaTH4YeCKOro aHalv3a W HWHTepIpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3amaHus BIUIETEHbI B KaXAbIA U3 Pa3eioB
MIpOrpaMMbl, TTOCKOJIBKY BECh Marepuall yueOHOro Kypca IIMPOKO HCIOIb3YyeTCs s
peleHrs TPUKIAIHBIX 3anad. l[lpu permieHun peanbHBIX MPAKTUYECKUX —3a7ay
oOyyJaroiuecs: pa3BUBAIOT HAOJIOATEbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HKCIOJB30BAaTh aAHAJIOTHIO, O0000IaTh U KOHKPETH3UPOBATH
npoOaemMy. JlesTenbHOCTh IO (POPMHUPOBAHUIO HABHIKOB PEIICHUS MPUKJIAIHBIX 3a7ad
OpraHU3yeTCsl B MPOIIECCE M3YUYEHHS BCEX TeM Y4eOHOro kypca «Ainrebpa W Hadala
MaTEeMaTHYECKOTO aHaI3a.

OO611ee YuCiI0 YacoB, pEKOMEHIOBAaHHBIX ISl U3Y4YeHHUs yueOHOTO Kypca «Anredpa
¥ HayaJla MaTeMaTudeckoro ananauza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca B
Hegento), B 11 kmacce —102 vaca (3 yaca B Helelto).

COIAEPKXAHUE OBYUYEHUASA

10 KJIACC Ywucsa v BbIYHCICHUS

Pannonanpubie uncna. OOBIKHOBEHHbIE U J€CATUYHBIC JpOOU, TPOIEHTHI,
OecKOHEeUHbIe TIeproaudYecKue Ipodu. ApudMeTHuyecKue onepaluu ¢ parroHaIbHbBIMU
qucIaMu, IpeoOpa3oBaHus YMCIOBBIX BeIpakeHHH. [IpuMenenue npobeit u mpoleHToB
IUT pEIICHUS PUKIIAAHBIX 331a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEATIbHOW KU3HU.

JlelictBuTenbHblE  yucaa.  PanuoHanbHele M MPPALMOHAIBHBIE — YUCIIA.
Apudmernyeckue omepanuu ¢ JACHCTBUTENbHBIMH  uuciaamu. [IpuGnmxéHHbIC
BBIUNCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLEHKA PE3YyJIbTaTa BHIYMCICHUM.

CrernieHb ¢ 1ienbiM nokazatenem. CtanmaapTHas Gopma 3amucu AeHCTBUTEIEHOTO
grcna. Mcronp3oBanue noaxoasimend GopMbl 3aUCH TEUCTBUTEIBHBIX YUCENT IS
pELICHUS NMPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTnyeckuii KOpeHb HATYpalIbHOU cTeneHu. JelicTBus ¢ apupMeTHIECKUMHU
KOPHSIMH HaTypaJIbHOM CTENEHMU.

CuHyc, KOCMHYC M TAaHT€HC YHUCJIOBOIO apryMeHTra. ApKCUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxiecTBa U TOXKIE€CTBEHHbIE TPEOOpPa30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETPHUUECKHE POPMYITBI.

VYpaBHeHHe, KOpeHb ypaBHEeHHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
MHTEPBAJIOB.
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Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.
Pemienue nppaniioHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU .
IIprMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMYHbIX 00JacTel HAYKH U peaabHOM KU3HU.

DYyHKIUHA U TPaPUKHU

OyHkIus, cnocodsl 3aganus ¢yHkuuu. I'padux QyHkuuu. B3zaumHO oOparHbIE
byHKIUN.

OO6nactp omnpezaeneHds M MHOXKECTBO 3HaueHuWd QyHkuuu. Hymu ¢dyHkumm.
[IpoMesxyTku 3HAKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKLUU.

CrenenHas (yHKUMS C HaTypajlbHbIM U IEJIbIM MoKa3aTeneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpa@uK KOpHS N-Oi CTENEHHU.

Tpuronomerpuueckas OKpy>KHOCTb, OIIPE/IeICHUE TPUTOHOMETPUUECKUX (hYHKIIHI
YUCJIOBOTO apryMEHTA.

Havana maTeMaTH4ecKOro aHaJu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3afaHUs MOCJea0BaTeNbHOCTE. MOHOTOHHBIE
MOCIIEIOBATEIbHOCTH.

Apudmernyeckas u reoMeTpuyecKkas rnporpeccuu. beckoneuHno yosiBaromast
reoMmetpudeckas rnporpeccus. Cymma 6eCKOHEYHO yObIBAIOIIEH reOMEeTPUIECKOM
nporpeccun. GopmMyia cIoKHBIX MPOIEHTOB. Vcnonb30Banue mporpeccuu s
pEIICHHs pealbHBIX 33/1a4y MPUKIATHOTO XapaKTepa.

MHokecTBA M JIOTHKA
MHO0eCTBO, Olepald HaJ MHOXKECTBaAMH. JnarpaMmmbl
Oiinepa—Benna. [IpuMeHeHre TEOpPETHKO-MHOXKECTBEHHOrO —ammapara  Juis
ONKCAHUS PEAbHBIX MPOLIECCOB U SIBJICHUM, IIPU PEIICHUU 3a]1a4 U3 IPYTUX
y4eOHBIX TpeaMeToB. OrmpeaereHue, Teopema, CIeICTBUE, JOKa3aTeIbCTBO.

11 KJIACC Yucja 1 BbIYUCJICHUA
Harypanbnsbie u 1ienbie uncina. [[pu3Haku 1eTMMOCTH 1ENbIX YUCE.

CrermeHb ¢ paloHanbHBIM TIoKa3zateneM. CBoiicTBa crenenu. Jlorapudm
grcna. JleciTHaHbIe U HATypaTbHBIC JTOTAPU(PMBI.

YpaBHeHUS 1 HEPABEHCTBA

[IpeoOpazoBaHue BhIPAKEHUM, COEPKAIIUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHHI, COAEpKAIIUX CTENEHW C  pallOHAJIbHBIM
MOKa3aTeJIeM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarensHbIE YpaBHCHHA U HCPABCHCTBA.
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Jlorapudmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.
Cucrtembl JIMHEMHBIX YpaBHEHHMH. PeleHue MNpUKIANHBIX 33a1ad € IOMOUIBIO
CUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMBI M COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.
IIprMeHeHne ypaBHEHNM, CUCTEM U HEPABEHCTB K PELLICHUIO MaTEMAaTUYECKUX 3a1a4
M 3aJ1a4 U3 pa3jIu4HbIX 00J1acTell HAYKU U PealbHON KU3HU.

DYyHKIUHN U TPaPUKHU

Oyukius. [lepuonnueckue ¢yHkuud. I[IpoMeXyTKH MOHOTOHHOCTH (PYHKIUH.
MakcuMyMbl 1 MUHUMYMBbI QyHKIIMU. HanOounbliiee 1 HauMeHblee 3HaueHue QyHKIUN
Ha IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpadUKH.

[loka3zarenbHas u norapudmMuyeckasi yHKIIUU, UX CBONCTBA U TpaduKu.

Hcnonb3oBanue rpa@ukoB QyHKIUHN U1 peIIeHHs] yPAaBHEHUM U JIMHEWHBIX CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIMH [  UCCIEeIOBaHUA IIPOLIECCOB

¥ 3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEIICHUH 3a7a4 U3 IPYTUX YUYEOHBIX
IpPEAMETOB U peanbHOM kn3HU. Hauasia MaTeMaTH4ecKoro anajaimnsa

HenpeproiBHbie ¢pyHKIMKA. MeTo1 HHTEPBAIOB JIJISl PEIIeHNUs HEPABEHCTB.

[TpousBonnas pyuknuu. ['eomeTpuueckuii U PU3MUECKUN CMBICT TTPOU3BOTHOM.

[IpousBoaHbIe 3NMeMeHTapHBIX (QYHKIUN. DOpMysIbl HAXOXKACHHUS MPOU3BOAHOM
CYMMBbI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHne TPOM3BOJHON K HCCIECNOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoskaeHne HamOOJNBIIEro W HAaWMEHBIIEro 3Ha4YeHUs (PYHKIUU Ha
OTpE3KE.

[TpuMeHeHne MPOU3BOTHOM I HAXOXKICHUS HAWITYYIIETO PEIICHHS B IIPUKIIATHBIX
3a/1auax, JUisl ONPEAeIICHUs] CKOPOCTH MPOIIecca, 3aJaHHOTO (GOpMYIION WK TpaduKoMm.
[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reomeTpudeckuii 1 Gu3nvdeckuid CMbICI. Beruucienne naterpana mo
dbopmyne Hprorona—Jlefiouuma.

HNPEAMETHBIE PE3YJIBTATBI

K xonny oOydenust B 10 kj1acce oOy4aromuiicsi molyquT CleAYIONIUE MPEAMETHbIE
pe3ysbTaThl: Uncaa U BBIYMCJICHUSA:

OIICPHUPOBATDH INOHATHUAMU: PAalMOHAJIbHOC U HeﬁCTBHTeHBHOe 2 15() (0N OOBIKHOBECHHAS

U JecsITUYHasi JpoOb, TMPOIEHTHI; BBIMOIHATh apU(PMETHUYECKUE OMEepaluu C
palMOHATBHBIMU U ACUCTBUTEIbHBIMU

YuCJIaMH, BBIIIOJHATDH HpI/I6J'II/I)KéHHBIC BBIYMCIICHHA, UMCIIOJIB3YA ITPpaBUJIa OKPYIJICHUA,
ACIaTh
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MPUKUIKY W OICHKY pe3yibTaTa BBIYUCIICHHM; ONMEPUPOBATH MOHATHAMHU: CTETICHb C
IeJBIM TTOKa3aTelieM, CTaHAapTHas ¢GopMa 3almuch JCHCTBUTEIBHOTO YHCIIAa, KOPEHBb
HATypaJbHOW CTETICHH, MCIOJIb30BaTh MOAXOAAMIYI0 (hOpMY 3amuch JeHCTBUTEIBHBIX
quCeN IS PEIICHUS MPAKTUYECKUX 3a1ad M TPEJCTaBICHUS JTaHHBIX; OTNEPUPOBATH
MOHATUSAMU: CHHYC, KOCHHYC W TaHTE€HC TPOU3BOJHHOTO YTIJIa, HUCIIOIh30BATH 3aIUCh
MIPOU3BOJIBHOTO YIJIa Yyepe3 0OpaTHhIC TPUTOHOMETpUYCCKUE (PYHKIMU. YPaBHEHUS H
HepaBeHCTBA:

ONEepUPOBaTh TOHIATHUSAMHU: TOXKJIECTBO, YpPaBHCHHE, HEPABEHCTBO, IIEJIOC,
paloHaNbHOE, HWPpPAlMOHATFHOE YypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
YPaBHECHHE; BBIMOJIHATH TPEOOPA30BaHUs TPUTOHOMETPUUSCKUX BRIPAKCHHUIA U PEIIATh
TPUTOHOMETPUYCCKHE YPABHCHUS; BBIMOIHATh IPEOOPA30BAHUS IICIIBIX, PAITMOHATBHBIX
U UPPANMOHATBHBIX BBIPAYKEHUH M PEIIaTh OCHOBHBIC THUIIBI IEJBIX, PAIMOHAIBHBIX W
UppaIMOHAIBHBIX YPABHCHHH M HEPABCHCTB; MIPUMEHATh YPaBHCHUS U HEPABEHCTBA JIJIS
pEIICHHS MaTeMaTHYECKUX 3a/1a49 1
3aJ1ay U3 pas3IMYHBIX 00JIacTeld HAyKH M PEalbHOW >KM3HU; MOJCIHMPOBATH pPEabHBIC

CUTYaIlUH Ha SI3BbIKE aJIreOpPbI, COCTABIIATH BRIPAKCHHUS,
ypaBHEHHMsI, HEPABEHCTBA 10 YCIOBUIO 3aJlayH, UCCIEAOBATh MOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHKUEM ammapara aareophl.

DOyHKUNH U TPAPUKH:

OTIepUPOBATH MOHATUAMU: QYHKIIKSA, CIIOCOOBI 3aaHusl QYHKINUU, 00J1aCTh
OTpe/IeNICHUs] 1 MHOXKECTBO 3HAYeHUN (yHKIHH, TpaduK HYHKIIUH, B3AUMHO OOpaTHBIC
(GYHKIIMT; OTIEpUPOBATH TOHATHUAMU: YETHOCTh U HEYETHOCTDh (PYHKITNH, HYIH QYHKIIUH,
NPOMEXYTKM  3HAKOIOCTOSIHCTBA;  HWCIOJIb30BaTh  Tpaduku

GbyHKIMN U1 pellieHus] ypaBHEHUH;

CTPOUTH M YUTATh TpadUKU TUHEHHOU PYHKIIMH, KBaIpaTUUYHON ()YHKITUH,
CTeNeHHOW (DYHKIIMM C ILENBIM IMOKa3aTeJIeM; HCIOJIb30BaTh rpaduku (PyHKIHMA 1Iis
MCCJIEIOBAHUS TPOIIECCOB U 3aBUCUMOCTEH MpU PEIICHUH 3a/1ad U3 APYTUX y4eOHBIX
MPEeIMETOB M pEalbHOW JKW3HHU, BBIpaXaTh (OpMylTaMu 3aBHCHUMOCTH MEXIY
BenuunHamu. Havyajia MaTeMaTHyecKoro aHajamu3a:

OTepUpOBaTh  MOHATUSMH:  TOCJIENOBATEIBHOCTh,  apudMeThdecKkas |
T€OMETPUYECKasi TMPOTPECCUU; OMEPUPOBATH TOHITHAMHU: OECKOHEYHO YOBIBArOIIas

TeOMETPUIECKasi TPOTPECCHsI,
cyMMa 0€CKOHEUHO yOBIBAIOIEH TEOMETPUIECKOM MPOTPECCUH; 3a/1aBaTh

MOCJICTIOBATEIFHOCTH PA3TUYHBIMH CIIOCO0aMU;

HCMOJIb30BATh CBOMCTBA MOCIEA0BATEIILHOCTEW U TPOTPECCUM JJISl PELLICHUS

PCAJIbHBIX 3aJa4 IIPUKIaJHOI'O XapaKTepa.

MHoxkecTBA U JIOTHKA:
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ONEPUPOBATH  MOHATHSAMHU:  MHOXECTBO, OIEpAallMM  HAJ  MHOXKECTBAMHU;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar sl ONMCaHUs PEAIbHBIX
MPOLIECCOB U SIBJICHUHM, MpPU PELIEHUU 3aJady M3 JAPYTUX YYEOHBIX MPEIMETOB;
OIIEpUPOBATH MOHATUAMMU: ONIPEACIICHUE, TEOPEMA, CIEICTBUE, JOKA3ATENbCTBO.

K xoniy oO0ydenus B 11 kiiacce o0yyaromuiics MoxyyuT ClEAyIONINE IPeIMETHbIE
pe3yabpTaThl: UYncJia ¥ BBIYMCICHUSA:

ONICPUPOBATL MOHATHAMHA. HATYPAJIBHOC, HCIJIIOC YHCIIO, UCIIOJIb30BATb IMPU3HAKHU
ACIINUMOCTH TECJIBIX YUCCII, PA3JIOKCHUC YUCJIa Ha IPOCTBIC MHOKUTCIIN I pCIICHUA
3a1a4, OIICPUPOBATH IIOHATUCM : CTCIICHDb C paduOHAJIbHBIM

IIOKAa3aTCJICM,

OIICPUPOBATDH MOHATUAMMU norapn(l)M quciia, ACCATUYIHBIC 1 HATYPAJIbHBIC

JorapupMsl.

YpaBHeHUsI M1 HEPABEHCTBA:

NPUMCHSTh CBOMCTBA CTENEHU JUISI TpeoOpa3oBaHUs BBIPAKCHHIA, ONEPUPOBATH
HNOHSTHSIMU: TIOKa3aTeIbHOE YpaBHEHHWE M HEPABEHCTBO, PEIIaTh OCHOBHBIE THUIIbI
MOKa3aTeIbHbIX YPaBHEHUU W HEPABEHCTB; BBIMOJHATH NMPE0oOpa3OBaHUs BBIPAKEHUI,
coJiep Kallux Jiorapudmsl, oniepupoBaTh
HNOHSTUSIMU: JIOTapU(MUUYECKOE YpPaBHEHHE M HEPABEHCTBO, PEIIaTb OCHOBHBIE THUIIBI
norapuMUYECKUX YpPaBHEHWH ¢ HEPABEHCTB, HAXOJIUTh PEHICHUS MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATH MOHITHUSIMHU: CHUCTEMa JUHEHHBIX
YpPaBHEHUH U €€ pPEIICHUE,

UCIIOJIb30BaTh CHUCTEMY JIMHEHWHBIX YpaBHEHHM ISl pelIeHUs MPAKTUYECKUX 3a7ad;

HaXOAUTh PELICHUS MMPOCTEUIIINX CUCTEM M COBOKYITHOCTEH paliiOHaIbHBIX
yYpaBHEHUI W HEPABEHCTB; MOJEIUPOBATH PEAbHBbIC CHUTYyallMd Ha SI3bIKE anreOphl,
COCTaBIIATh BBIPAKCHUS, YpPaBHEHHUsS, HEPABEHCTBA M CUCTEMBI IO YCIOBUIO 3a/1auH,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIEH C UCTIOIb30BAHUEM armapara anreopbl. @yHKUMU U
rpapukm:

OTIEpUPOBATH MOHATUSAMH: TIEPUOANUECKAsT PYHKITUS, TIPOMEKYTKH MOHOTOHHOCTH
GYHKIIMK, TOYKM DKCTpeMyMma (GYHKIHMH, HAWOOJbIIEE W HAUMEHBIIEE 3HAYCHUS
GYHKIIMKM HA TPOMEXYTKE, MCTOIb30BaTh MX JJIA UCCIEAOBaHUS (YHKIIUU, 33IaHHON
rpadukom; orepupoBaTh MOHATUIMHE: TpadUKU TTOKa3aTeIBHOM, TIoTapuMIUIecKOn
U TPUTOHOMETPUYECKUX (YHKIHHA, M300pakaTh UX HA KOOPAMHATHOW IIJIOCKOCTH H
WCITIOJIB30BATh IS PEIICHUS YPaBHEHUN W HEPABEHCTB; M300pakaTh HA KOOPAMHATHOU
MJIOCKOCTHU TpapUKU JIMHEHHBIX YpaBHEHUI
M WUCTOJB30BaTh WX JUIA PEIICHHS CHCTEMbl JIMHCWHBIX YpPaBHEHUU; HCIOJH30BAThH

rpaduku GYHKIMHI I UCCIIEI0BAHUS MMPOLECCOB U 3aBUCUMOCTEM
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U3 Apyrux y4eoHsix qucuuiuivd. Havana
MaTeMaTH4YeCKOr0 AaHAJIU3A:

ONEepUPOBATh MOHATUSIMH: HeNpepbiBHASA (DYHKUMS, NPOU3BOJAHAS (DYHKIIHH,
MCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKHUI CMBICT IPOU3BOIHOM AJI pELIeHUS
3az1auy;

HaXOAUTh MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIMMA, BBIYUCISTH MIPOU3BOIHBIE
CYMMBbI, TPOMU3BEICHUS, YACTHOrO (YHKUMNA; MCHOJIB30BaTh MPOU3BOAHYIO IS

UccieI0BaHus (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, MPUMEHSATh pEe3yJbTaThl HMCCIEIOBAaHUS K MOCTPOEHUIO TIpaduKOB;

UCIIOJIb30BaTh IIPOU3BOAHYIO ISl HAXOXKACHUS HAWITYYIErO PELICHUs
B IIPUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKUX, 3a/1a4ax; OIEPUPOBATH

HNOHSTUSIMU: IEPBOOOPA3HAsI U UHTETPaJ, IOHUMATh TEOMETPUUECKUI

¥ (PU3NYECKUI CMBICI MHTErpaja; HaXOJAUTh MepBOOOPA3HbIE dJIEMEHTAPHBIX (PYHKIUHI,
BBIYHCIISITh HHTETpA

no ¢opmyne Heiorona—JleiiOHua; pemarb MNpPUKIAAHBIE 3a/adyd, B TOM YHCIE
COLIMAIIBHO-3KOHOMHYECKOI0 U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3a.
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TEMATHYECKOE
INIJTAHUPOBAHMUE

®denepanbHas padbouas mporpamma | Matemartuka. 10—11 knaccel (6a30BbIi ypOBEHbB)

10 KVIACC

HaumenoBanue pa3gena

(Tembl) Kypca

KomnnuecTBO
4acoB

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI AEATEIBHOCTH
oOy4Jaromuxcs
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denepanpHas padoyas nporpamma | Maremaruka. 10—11 kmaccsl (6a30BBIN YPOBEHD)

MHOX€ECTBAa pAlHOHAJIBHBIX U
NENCTBUTEIIBHBIX YUCET.
PanyoHanbHbIE YpaBHEHUS U
HEPABEHCTBA

14

MHoXkecTBO, Onepauuu Haja
MHO€eCTBaMu. JluarpaMmel
Oiinepa—BenHna.

PanmonanesHbie ynca.
OOGBIKHOBEHHBIE U JIECATUYHBIC IPOOH,
MPOIICHTHI, 0ECKOHEUHBIC
NePUOINYECKUE JTPOOH.
ApudmeTndyeckre ornepaiu C
palMoHaIbLHBIMU YUCIIAMH,
npeoOpa3oBaHUs YUCITOBBIX
BeIpakeHUH. [Ipumenenue apodeii u
MPOLICHTOB JJISI PELLICHUS IPUKIATHBIX
3a/a4 U3 Pa3IuYHbIX OTpACIIE 3HaHUI
Y PEATbHOU KU3HU.

JlecTBUTENBHBIC YHCIIA.
PanronanbHble ¥ HppallMOHAIIbHbBIE
yucia. ApupMeTudecKre onepanun ¢
JNEUCTBUTEIIbHBIMU YHUCIIAMU.
[TpubnmxEHHBIC BHIYUCIICHHUSI,
IIPaBWJIA OKPYTJICHUS, IPUKHUJIKA U
OLICHKA PEe3yJIbTaTa BHIYUCICHUN.

HUcnoab3oBarh
TEOPETUKOMHOKECTBEHHBIN
ammapar JJisl OUCAaHUs X0J1a
pelIeHUs MaTeMaTUHYECKUX
3a/1a4, a TaKKe pealbHbIX
IIPOLIECCOB U SIBJICHUU, IIPU
pEIIeHNH 3a1a4 U3 JPYTrux
y4eOHBIX TTPEIMETOB.
OnepupoBaTh NOHATHSIMM:
palnoHaIbHOE YHUCIIO, TeHCTBUTEIHHOEC
YKCIJI0, OOBIKHOBEHHAsI IPOOD,
JecATUYHAs APOOb, MPOIICHTHI.
BbInoJHATH apuMeTHIecKue
OIEPALNH C PALIMOHAIBHBIMHU U
JEWCTBUTEIBHBIMU YUCIIAMU;
npuOIMKEHHBIC BHIYUCIICHHUSI,
UCIIOJb3Ys MpaBUiia OKPYTJIEHUS.
JeJiaTh NIPUKUAKY U OLEHKY
pe3yibTaTa BIYUCICHHI.

OnepupoBaTh NOHATHSIMH:
TOXJIECTBO, YPaBHEHHE, HEPABEHCTRBO;
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ToxnecTBa U TOXKIESCTBEHHBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HEpaBeHCTBA. MeTO1 HHTEPBAJIOB.
Pemienue nennix u
JTpOOHOpAIMOHATBHBIX YPAaBHEHUHN 1
HEpPABEHCTB

LIEJIOE U pallMOHAIBHOE ypaBHEHUE,
HEPaBEHCTBO.

BeinoHATH Npeodpa3oBaHus LETIX

" palOHAIbHBIX BBIPA)KEHU.
Pemiatb OCHOBHBIE THIIBI LEJNBIX
UPPALMOHAIIBHBIX ~ yYpaBHEHUW U

HEPaBEHCTB.

HpI/IMeHﬂTb pPaduOHAJIBHBIC
YPaBHCHUA U HCPABCHCTBA MJIA
peUICHUA MATCMATUYCCKUX 3a1a4 U
3a1a4 U3 Pa3JIMYHbIX obacTen HaYKHN
u pCaHBHOﬁ KU3HHU
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OyHkiuu 1 rpapuku. CTeneHpb
C LICJIBIM TOKa3aTesIeM

OyHKIIMA, CIOCOOBI 3aAaHus (DYHKITUU.
B3aumuo obpatabie pynkiuu. I'padux
byHKIUY.

O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexyTKH 3HAKOIIOCTOSIHCTBA.
UETtHbie 1 HEUETHBIC PYHKIIUH.

CrernieHb ¢ IEJIBIM ITOKa3aTeJIeM.
CranmaptHas ¢Qopma 3amnucu
JICUCTBUTEJILHOI'O YHCJIA.
Hcnonp3oBanue noaxoasIei
(bOpMBI 3aITUCH TEUCTBUTEIBHBIX
YuCceNl Ui PelICHUs MPAKTUYECKUX
3a71a4 ¥ MPEeJICTaBICHUS JaHHbIX.

OnepupoBaTh NOHATUSAMM: PYHKIUS,
croco0bI 3a1aHus PYHKIUHU, B3AUMHO
oOpatHble QyHKIUHU, 00JIaCTh
OTIpEIEICHHUS] © MHOYKECTBO 3HAUEHU I
byakuuu, rpadpux GyHKUKUN; YETHOCTD
U HEYETHOCTh (DYHKILIHUH, HYJIH
GyHKUIMH, TPOMEKYTKU
3HAKOMOCTOSHCTBA.

BhINOJIHATH npeodpa3oBanus
CTENEHEW C MLENbIM [OKAa3aTeJIEM.
Hcnonp30BaTh CTaHAAPTHYIO GOpMY
3allUCH  JIEWCTBUTEIBHOTO YHCIIA.
DopMyJIMPOBATH

U WITIOCTPUPOBATH rPaPUIECKu

CrenenHas QyHKIIUS ¢ HATypaJbHBIM
U eJbIM roka3areiieM. E€ cBoiicTBa 1

rpaduk

byHKIIH.
Bripaxats ¢popmyiamu 3aBUCUMOCTH

CBOMCTBA CTEIIEHHOU

MCIXKAY BCINYUMHAMMU.

HUcnoab3oBats nngposbie pecypesbl
JUTsl IocTpoeHust rpaduKoB (PyHKITUU
Y U3y4YE€HUS UX CBOMCTB

22



denepanpHas padoyas nporpamma | Maremaruka. 10—11 kmaccsl (6a30BBIN YPOBEHD)

ApudmeTrndyeckuii KOpeHb N—
O CTEICHU.
WppanunoHanbHble ypaBHEHHS

1 HEPABEHCTBA

18

Apudpmernyeckuii KOpeHb

HATYypAJIBHOU CTENEHU. JIeUCTBUSA C
apu(pMETHIECKUMU KOPHAMU N—OH
CTEIICHU.

Pemienne mppanlMOHAIBHBIX YpaBHEHHUM
Y HEPABEHCTB.

CaoiicTBa 1 rpaguk KOpHs N-0i
CTEIICHU

DopMyJIHPOBATH, 3alIMCHIBATH
B CUMBOJIMYECKOH popme u
WLIIOCTPUPOBATH IPUMEPaAMu
CBOMCTBA KOPHS N-OU CTEIECHU.
BeimonHaTh npeoOpazoBaHus
HMPPALMOHAIIBHBIX BBIPAXKEHUM.
Pemiatb  OCHOBHBIE  THIIBI
MPPALMOHAJIBHBIX YPABHEHUM
Y HEPABEHCTB.
IIpumeHATH IS peuieHust
Pa3IM4YHBbIX 32124 UPPALUOHAIbHBIE

YPaBHCHUA U HCPABCHCTBA.

CTpouTh, YMTATH rpaQuK KOpHS N-OU

CTEIEHHU.
HUcnoab3oBaTh HU(PPOBBIE pecypchl
JUISL TIOCTpOCHMS TpauKoB PyHKITHIMA
Y U3y4YE€HUS UX CBOMCTB
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DopmyIibl TPUTOHOMETPUHU.
TpuronometTpuyeckue

YpaBHEHUS

22

CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO
apryMmeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHT'€HC YUCIOBOTO apryMEHTa.
Tpuronomerpudeckasi OKpyKHOCTb,
oTpeieNieHue TPUTOHOMETPHUECKHUX
(YHKIHIA YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUIECKUX BBHIPAKEHUH.
Perenne TpUroHOMETPUYECKUX
YpaBHECHUH

OnepupoBath NOHATUSMM: CUHYC,

KOCHMHYC W TAHI'CHC IPOMU3BOJILHOTO

yria.
HUcnonb3oBars 3an1uch
MIPOM3BOJIBHOTO yTiia yepe3 00paTHbIe
TPUTOHOMETPUUYECKHE (PYHKIUU.
BeinoHATH Npeodpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI.
Pemiatb OCHOBHBIE THUIIBI
TPUTOHOMETPUUYECKUX YPABHEHUN
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[lociaenoBaTeNbHOCTH U
[POTrpeCCUn

ITocnegoBaTeIbHOCTH, CITOCOOBI
3a1aHuUs MOCIEA0BATENBHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
Apudmerrnyeckas U reoMeTpuyYecKast
nporpeccun. beckoHeuHo
yObIBaIoIasi reOMETPUYECKast
nporpeccus. CymMma 0€CKOHEYHO
yObIBaIOIIel F€OMETPUYECKOM
nporpeccun. GopMyna CI0XKHbBIX
npoueHToB. Vcnonb3zoBaHue
IIPOTPECCUU [JISl PELIEHUS PEATIbHBIX
3a/1a4 IIPUKIIAJHOIO Xapakrepa

OnepupoBatb NOHATUSIMM:
HOCJIEI0BATENBHOCTD,

apudmMeTHdecKas ¥ reoOMeTprIecKas
nporpeccun; 0ECKOHEYHO yObIBarouas
reoMeTpuiecKasl porpeccusi, CyMma
OeckoHEeUHO yObIBarOIICH
reOMETPUYECKON MPOTpeccuu.
3agaBaTh NOCIIEIOBATEILHOCTU
Pa3IUYHBIMU CIIOCOOAMU.
IIpuMeHATH GopMyJ1y CIO0KHBIX
NPOLEHTOB [JIsl pPelleHus 3a]a4
U3 peAbHON MPAKTUKU

(c MCIIONIB30BAHUEM KaJIbKYJIATOPA).

HUcnoas3oBarh
MOCJIEAOBATEIBHOCTEN U TTPOTPECCUI

CBOMCTBA

JJIA PCUICHUA PCaJIbHBIX 3aJad

MPUKIATHOTO XapaKTepa

[ToBTOpEeHUE, 00001ICHNE,
cUcTeMaTHh3alusa 3HaHUH

OcHOBHBIE TTOHATHUS Kypca anreOpsl u
Hayajl MaTEMaTHYECKOr0 aHaJn3a

10 xnacca, 00001IeHNE H
cucTeMaTHh3alus 3HaHUI

IIpyMeHATH OCHOBHBIE MTOHATHUS
Kypca anreOpbl 1 Hadam
MaTeMaTH4YEeCKOTO aHalu3a AJIs
penieHus 3a1a4 U3 peajibHOM KU3HU U
JPYTUX IIKOJIBHBIX JUCUUTLINH
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OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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11 KJIACC
HanmenoBanue pasaena  KoauyecTBo OCHOBHOE COAEPXKAHHE OCHOBHBIE BUJIbI I€SITETbHOCTH
(Tembl) Kypca 4acoB oOy4arommxcs
Crenens ¢ paloOHaIbHBIM 12 Crenensp ¢ pauMoOHaIbHBIM DopMyJIHPOBATH, 3alIMCHIBATH

ITIOKa3aTCJICM.

[lokazaTenpHas byHKIUS.
[loka3zarenbHble ypaBHEHUS

N HCPABCHCTBA

nokazateneM. CBOMCTBa CTETICHH.
[IpeobpazoBaHue BhIpaKECHU,
COJIEpIKaIINX paliOHATLHBIC
crenieHu. [loka3areapbHbIC YpaBHEHUS
Y HEPAaBCHCTRA.

[TokazarenpHast PyHKIHUSA, €€ CBOWCTBA
U rpaduk

B CUMBOJIMYECKOH popme u
WLJIIOCTPUPOBATH IPUMEPaAMHU
CBOMCTBA CTEIICHHU.

IIpyMeHATH CBOMCTBA CTEIICHU
JU1s1 TpeoOpa3oBaHUs BBIPAKEHUH.
DopMyJIHMPOBATH

Y WJJIIOCTPUPOBATH Ipapuyecku
CBOWCTBA I0KA3aTEIbHOU
dbyakuu. PemiaTh OCHOBHBIE
THUIIBI I0KA3aTEJIbHBIX YPABHEHUN U
HEPAaBEHCTB.

HUcnoab3oBats nngposbie pecypesbl
JUTsl IoCTpoeHust rpaduKoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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Jlorapugmuueckas (yHKLIHS.
Jlorapudgmuyeckue ypaBHEHHUS
1 HEpaBEHCTBA

12

Jlorapudm uncna. /lecsTuanbie
¥ HaTypajbHbIC JOTapru(MBbI.
[IpeobpazoBaHue BhIpaKEHUI,
coJiepKalluX Jorapu@msi.
JlorapupmMudeckue ypaBHEHHUsI
Y HEpaBEHCTBA.

®opMyIHpPOBATH, 3alIUCHIBATH B
CUMBOJIMYECKOH (popme u
WLITIOCTPUPOBATH IPUMepPaMHu
cBoiicTBa sorapudma. BeImoJHATH
npeoOpa3zoBaHus BEIPAKEHUH,
coJiepKallluX JIOrapu(mai.

dDopMyaHpoBaTh

Jlorapudgmuyeckas QyHkius, e€
CBOICTBa U Tpadux

U WLIKCTPUPOBATh rpaduyecKu
CBOICTBA JIorapuPMUIECKOM
byakuuu. PemiaTh OCHOBHBIE THUITBI
Jorapu(pMUYECKUX YPAaBHEHUN U
HEPaBEHCTB.

HUcnoab3oBaTh HU(PPOBBIE pecypchl
JUISL TTIOCTPOSHMS TpauKoB PyHKITHIA
Y U3YUYCHUS UX CBOMCTB.

3HAKOMHTBHCS ¢ UCTOPHUEN pa3BUTHS
MaTEeMaTUKU
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Tpuronomerpuyeckue
(GYHKIUU U UX TPAPUKH.
TpuronometTpuyeckue
HEpPaBEHCTBA

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBA U TpaUKH.

[IpuMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBathb NOHSAITHEM

nepuoanyeckas GyHkuus. CTpouTs,

aHAJIM3MPOBATH, CPABHUBATH
rpauKu TPUTOHOMETPUYECKUX
byskuuii. ®opMyaTHPOBATH

Y WITIOCTPUPOBATH rpaguuecKu
CBOMCTBA  TPUTOHOMETPUYECKUX
byHKIUH.

Pemare npocrenmune

TPUTOHOMCTPHUYCCKHUC HCPABCHCTBA.

HUcnoab3oBath rpapuku s
pelIeHUs: TPUTOHOMETPUUECKUX
HEPaBEHCTB.

HUcnoab3oBaTh HU(PPOBBIE pecypchl
JUTsl IOCTpoeHUsI TpaduKoB (PyHKITUI

Y U3y4YE€HUS UX CBOMCTB
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[IpousBonHas. IIpumenenue
[IPOU3BOAHOMN

24

HenpepsiBuble pyHkunu. Meton
VWHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB.
[IpousBoaHast GpyHKIHUU.
I'eomerpuueckuit u pusnuecKuit
CMBICJI ITIPOU3BOTHOM.

[Ipou3BoIHBIE PIEMEHTAPHBIX
¢byukuuit. [TponsBoaHast CyMMBI,
IPOU3BECHHUS, YACTHOTO () YHKIIUA.
[IpruMmeHenune npou3BOIHON K
UCCTIEOBAaHUIO QYHKIIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHnne HanOonbIero u
HalMEHbIIEro 3HaYeHUs! PYHKIUU

Ha OTpE3KE.

[IpumMeneHnne npou3BOAHON IS
HAaXO’KJICHMs HAaWIy4dllIero peleHus B
IPUKIIAIHBIX 3a0a4ax, s
OIPENEIICHNUs] CKOPOCTH IIpolecca,
3aJlaHHOTO (pOopMyIOH min rpadukom

OnepupoBarthb MOHATUAMM:

HernpepbIBHAs (DYHKIIMS; TPOU3BOIHAS
byHKIUU.

HUcnonb3oBaTh TEOMETPUYECKUN U
(buU3HYECKUI CMBICT IPOU3BOIHON

Ut perueHus 3aaa4. Haxoaursb
IIPOU3BOJHBIE

AIIEMEHTAPHBIX (YHKIHA, BHIYMCIAATH
MIPOU3BOJHBIE CYMMBbI, ITPOU3BE/ICHMUS,
YaCTHOTO (DYHKIIHA.

Hcnoab30BaTh IPOU3BOIHYIO IS
uccienoBanus QyHKIUNA Ha
MOHOTOHHOCTH U SKCTPEMYMBI,
NPUMEHSITH Pe3yJbTAThI
HCCJIe0BAHUS K IIOCTPOCHUIO
rpa¢ukoB. [IpumMeHsATH
MIPOU3BOIHYIO JUTSI HAXOXKICHHS
HAWTYYIIIETO PEIICHUs B IPUKIATHBIX,
B TOM YHCJIE COIMAIILHO-
HYKOHOMHYECKUX, 3a/1a9ax.
3HAKOMUTBHCS € UCTOPHEH Pa3BUTHUS
MaTEMaTHIECKOTO aHAIH3a
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MHTerpan u ero npuMeHeHus

[lepBooOpa3znas. Tabnuua
nepBOOOPA3HBIX.

HNHuTterpan, reoMeTpuyecKui u
(u3MUECKHl CMBICT UHTETpaIa.
Brruncnenue naterpana no gpopmyse

Herorona—JleitOuunia

OnepupoBarthb MOHATUSIMM:
nepBooOpaszHas, unterpai. Haxoauthb
nepBooOpa3HbIe AJIIEMEHTAPHBIX
GyHKIUN; BBIYHCASITH HMHTETpPAl MO
dopmysie Hrrorona—JlehiOnuia.
3HAKOMHUTBCS C HCTOPHEN pa3BUTHUS
MaTEMaTUYECKOT0 aHaIH13a
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CucremMbl ypaBHEHUM 12 CucreMbl JIMHENHBIX YPABHEHUM. OnepupoBaTh NOHATHUSIMHU: CUCTEMA
Pemenue npuknaaHbIX 3a1a4 C JIMHEVHBIX YPaBHEHUM U €€ peIICHUE.
IIOMOIIbI0 CUCTEMBI JINHEHHBIX Hcnoab30BaTh CUCTEMY JIMHEUMHBIX
YpPaBHEHUM. YpaBHEHUN TS pelIeHust
CucreMbl 1 COBOKYITHOCTH LEIBIX, MPAKTUYECKUX 3a/1a4.
paninOHAJIBHBIX, NPPpANMOHAIIbHBIX, HaxoauTh pelieHus mpoCTENIINX
MOKa3aTeIbHBIX, TOTapu(PMUIECKUX CHCTEM M COBOKYITHOCTEH
YPaBHEHHH ¥ HEPABCHCTB. palMOHANIbHBIX YPAaBHEHUHN U
Ucnonb3oBanue rpadukoB GyHKINHA HepaBEHCTB.
JUTA pEICHHA ypaBHeHHI:I 1 CHCTEM. Hcnoab3oBaTh rpaduku QyHKIUNA 15
[IpuMeHeHne ypaBHEHU, CUCTEM H .
HEPABEHCTB K PEIICHUIO PELICHIA ypaBHCHIH.
MaTeMaTHYECKUX 3a7a4 U 33129 U3 MonennpoBaTh peajibHEIC CHTYalluH
pasIHUHBIX 06JacTell HayKH 1 Ha S3bIKE  aIreOphl, COCTaBJIATH
peaTbHOI KM3HN BBIPAXKEHHUS, YPABHECHUS, HEPABCHCTBA
M CHCTEMbl MO YCIOBUIO 33J1ayH,
HCCJIEA0BATH MOCTPOCHHBbIE MOJAEJIH
C MCIIOJIb30BAaHUEM arIapara ajreopbl
Harypanbnbie u niensie yncia 6 HarypanbHble W 1eNible 4YuCla B

3aJlayax M3 peajbHOM  KWU3HU.
[Ipu3HaKku AETUMOCTH LETBIX YUCEIT

OnepupoBaTh NOHATHAMM:

HATypAIBHOE YHUCJIIO0, LIEJI0€ YUCIIO.
HNcnoab30BaTh NPU3HAKU JICIMMOCTH
LIEJIBIX YHUCEN, PA3JI0KEHHUE YUCIIa Ha
MPOCTHIE MHOYKUTEIHU JIJIS1 PEIICHUS
3aja4
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[loBTOpEHUE, 00001IEHHE,

CUCTEMaTHU3aNUs 3HAHUU

18

OCHOBHBIE MTOHATHSA Kypca anreopsl U
HavaJ MaTeEMaTHYECKOr0 aHaJIn3a,
000011IeHHE U CUCTEMATH3AIHS
3HAaHUU

Pemiath npuk/iagHbie 3a1a4u U3
pa3IUYHbIX 001acTeil HAYKH U
PEAIBHOU JKU3HU C TTIOMOILBIO
OCHOBHBIX MOHATUN Kypca anreopbl
Y HayaJ MaTeMaTH4ECKOTO
aHanu3a. BelOMpaTh onTUMAaIbHbBIE
CIIOCOOBI BHIYMCIICHUH.
HUcnonb3oBaTh 111 pelieHUs
3aJa4 ypaBHEHHUsI, HEPABEHCTBA U
CHUCTEMBI YPAaBHEHUM, CBOMCTBA

byHKIMi ¥ rpaduKoB

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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DOEJTEPAJTBHASN PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIINCKA

BaxHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeAHEro oOIIero
oOpa3zoBaHus OOYCIIOBJICHA TMPAKTHUYECKOW 3HAYUMOCTBIO METANpPeIMETHBIX |
NPEIMETHBIX pPE3yJbTaTOB OOYYCHHUS TE€OMETPUHM B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOydwaronmuxcsi, (opMUpoBaHHS (DYHKIMOHATBLHON MaTeMaTHYeCKOU
IPaMOTHOCTH, M3YYCHHUS JIPYTrUX YUEOHBIX TUCHUIUIMH. Pa3ButHe y 0O0ydaromuxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYIIHOCTH W MPOUCXOXKJICHUU TECOMETPUUCCKHUX
aOCTpaKIMii, COOTHOIICHWHM pEaJbHOTO M WJICAIBHOTO, XapaKTepe OTPaKCHUS
MaTEMaTUYCCKOW HAYKOH SIBJICHHUI U MPOIIECCOB peaIbHOr0 MUPa, MECTEC TCOMETPUH B
CUCTEME HAYK W POJIM MaTeMaTHYECKOT0 MOJICIIMPOBAHUS B HAyYHOM TO3HAHUHM U B
MpaKTHUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MHUPOBO33PECHUS 00yJarOIIUXCs, a
TaK)Ke KaYeCTB MBIIUICHUS, HCOOXOMMBIX JIJIS a/IalTAllik B COBPEMEHHOM OOIIECTBE.

['eomeTpus sIBISETCS OJHUM U3 0A30BBIX MIPEIMETOB Ha YPOBHE CPETHETO OOIIETro
oOpa3oBaHHs, TaK KaK OOECIIEYMBACT BO3MOXKHOCTh H3yUCHHUS KaK IUCIUTUINH
€CTECTBEHHO-HAyYHO! HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIIIeHHE, (HOpMHUpPYEeMOe TPH HM3YYCHHH OOyJarOUTUMUCS
HOHATUHHBIX OCHOB T€OMETPUHU U TIOCTPOSHUH IICTIOYKH JIOTHUECKUX YTBEPKICHUN B
XO0JI€ pelICHHs TEOMETPUICCKUX 3a/1a4, YMCHHUE BBIABUTATh U ONPOBEPTaTh TUIIOTE3BI
HETIOCPEICTBEHHO UCIIONB3YIOTCS TIPH PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO ITHKJIA,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsaX JedaTeNbHOCTH dYenoBeka. OpueHTanus dYeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOUMOE YCIOBHUE €r0 COLUATBLHOTO OBITHS, (hopMa OTpaKeHUs
OKPYXAIOIEro MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHMs
neicTBuTenbHOCTU. OmnepupoBaHUEe MTPOCTPAHCTBEHHBIMU 00OpazamMu OOBEAUHSET
pa3Hble BUIB Y4YEOHOW W TPYIOBOM JCSATEIBHOCTH, SBIACTCS OJHUM U3
mpo(ecCHOHaTbHO BaXHBIX Ka4eCTB, MOATOMY aKTyajbHa 3amada (OpPMHPOBAHUSA Y
OOy4JarommXcs TPOCTPAHCTBEHHOTO MBINUICHUS KaK pPa3sHOBUIAHOCTH OOpa3HOTO
MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJATOTOBKE K MPAKTHYECKOU
JESTETPHOCTH TI0 MHOTUM HaIPaBICHUSIM.

[lens ocBoeHMsT mporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE
o0ydyeHuss — 001eo0pa3oBaTeNibHOE U OOLIEKYJIBTYPHOE Pa3BUTHE OOYyYarOIIUXCS
gepe3  o0ecreyeHWe  BO3MOXKHOCTH ~ MPUOOPETEHUS W HWCIOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPHUECKUX 3HAHUN U JACHCTBUH, CIEIUPUIHBIX T€OMETPHH,

34



®denepanbHas padouas nmporpamma | Maremaruka. 10—11 kimaccel (0a30BbIN yPOBEHB)

BO3MOKHOCTH YCIIEUIHOTO MPOJIODKEHUsT 00pa3oBaHUsl IO CHEHUATBHOCTAM, HE
CBSI3aHHBIM C MPUKJIAIHBIM HUCIIOJIb30BAHUEM I'€OMETPUH.

[IpuopuTeTHRIMU 3a1auaM¥ OCBOEHHUS yueOHOT0 Kypca «I 'eoMeTpun» Ha 6a30BOM

ypoBHe B 10—11 kmaccax siBIstOTCS:
dbopmupoBaHue MPeACTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOM KYJBTYPHI U
OCO3HAHHUE €€ B3aMMOCBS3U C OKPYKAIOIIUM MUPOM; (OPMUPOBAHUE MPEICTABICHUS

0 MHOTOTPaHHUKAX U TeJax BpallCHUS Kak
0 BAXHEWIIMX MaTEMAaTHUYECKUX MOJENAX, MO3BOJISIONIMX OMHUCHIBATH M M3Yy4aTh
pa3HbIe SBJICHUSI OKpYKalollero Mupa; (popMHUpOBaHHE yMEHUS paclo3HaBaTh Ha
yepTexax, MOJIeNIX U B pealbHOM

MHUpE MHOTOTPAHHUKH U Tejla BPAILCHUS, OBJIAJCHHE METOJaMU PEUICHUS 3a/1a4 Ha
MOCTPOCHUSI Ha N300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHUE yMEHHUS  ONEPUPOBATH  OCHOBHBIMH  TOHSTHSMHU 0
MHOTOTpAaHHUKAX M TeJlaX BpallCHHS M MX OCHOBHBIMU CBOWCTBAMH; OBJIQJCHUE
AITOpUTMaMHM PEIICHHs] OCHOBHBIX THUIIOB 3a/1a4, (OpMHUPOBAHUE YMEHHUS MTPOBOIUTH
HECJIOKHBIE JTOKA3aTEIbHBIE PACCYKIEHUS B XOJE€ PEIIEHUS CTEPEOMETPUUYECKUX
3aJa4 U 3aJa4 C MPaKTHYECKUM COAEPKAHHEM; DPa3BUTHE HWHTEIUIEKTYyalbHBIX H
TBOPUECKHX  CHOCOOHOCTEM  oOydaromuxcs, TO3HABATEIbHOM  AKTHUBHOCTH,
UCCJIEIOBATEIbCKUX  yYMEHUH,  KPUTUYHOCTH  MBIIUICHHUS;  (OpMHUpPOBaHUE
(GYHKIIMOHAIBHOW TPaMOTHOCTH, PEIEBAaHTHOM T€OMETPUHU: YMEHHE paclo3HaBaTh
NPOSIBIICHUS T€OMETPUYECKUX TMOHSITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX
KU3HEHHBIX CUTYaAllUSAX W MPH U3YYCHUH JPYTUX y4EOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3BIKE T'€OMETPUU U
CO3/1aBaTb TI'E€OMETPUYECKHE MOJEIU, IPUMEHATH OCBOCHHBIM TI'€OMETPUYECKUMN
amnrmapar Uil PelieHds NPaKTUKOOPUEHTHUPOBAHHBIX 3a1ay, WHTEPIPETUPOBATH M
OLICHHUBATH MOJIYYCHHBIE PE3YJIbTATHI.

OTnUuuTeTbHOM OCOOCHHOCTHIO MPOTPAaMMBI  TI0 TE€OMETPUU  SBISCTCS
BKJIIOUEHUE B KypC CTEPEOMETPUM B HAdale €ro M3y4deHus 3aJad, PElIaeMbIX Ha
YpOBHE MHTYUTHBHOTO TTO3HAHWSI, U ONIPEACIEHHBIM 00pa30M OpraHn30BaHHas paboTa
HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHHS, CTUMYJUPYET NMPOTEKAHHE WHTYWTHUBHBIX IMPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUEHUIO ITPEIMETA.

[Ipeanourenue OTAAETCA HATJIAAHO-KOHCTPYKTUBHOMY METOJy OOY4Y€HHs, TO
€CTb TEOPETHYECKHE 3HAHUA HMEIT B CBOCM OCHOBE YYBCTBEHHOCTH
MPEIMETHONPAKTUYECKOMN JEATENBHOCTH. PazButue MPOCTPAHCTBEHHBIX
MpEeACTaBICHUN Yy OOydYalluxcss B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET
pelIeHus 3a7ja4 Ha CO3JJaHue IPOCTPAHCTBEHHBIX 00pa30B U 3a/1ay Ha ONEPUPOBAHUE
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pOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpa3za MPOBOJUTCSA C OMNOpPOM  Ha
HaIJIAIHOCTh, a OIIEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBJICUYECHMS OT HArJsJHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIepKAHUSI.

OCHOBHBIMH COJEPKATEIbHBIMU JIUHUSAMU yueOHOro Kypca «['eomerpusi» B 10—
11 xnaccax sBnstoTCS: «MHOTOrpaHHUKNY, «[IpsiMble U TNIOCKOCTH B IPOCTPAHCTBE,
«Tena Bpaenus», «BeKTOpbl U KOOPIAUHATHI B IPOCTPAHCTBE.
dopMUpOBaHUE JTOTUYECKUX YMEHHUM pacpeesieTcsl He TOJIBKO MO COAEPKaTeIbHbIM
JUHUSAM, HO U 110 ToJjaM 0Oy4YeHHUs Ha YPOBHE cpeHero ooiero oopa3oBaHus.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysbTaTam
OCBOCHHSI TPOrpaMMbl IO TE€OMETPUU, PACHPENENEHHBIM IO ToJaM o0y4YeHus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIaICHHE T€OMETPUUYECKUMU MOHATUIMHU
M HaBBIKAMU OCYHIIECTBIISIOCH TOCIE0BATENBHO U MOCTYNATENbHO, C COOIIOCHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN 00yJaromuXxcsi, pacuupsst U yriayosss e€, oOpasys
IPOYHbIE MHOKECTBEHHBIE CBSI3H.

OO6miee uYMCIO 4YacoB, PEKOMEHJOBAaHHBIX [JI1 M3Y4YeHHUS Y4eOHOro Kypca
«I"'eomerpus» — 102 gaca: B 10 kimacce — 68 gacoB (2 yaca B Heaeno), B 11 kimacce —
34 yaca (1 gac B Hefieni0).

COJEPKXAHUE OBYUYEHUA

10 KJIACC IIpsimble ¥ INIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE TIOHATUS CTEpeOMETpUU. Touka, mpsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TonsiTne 006 aKCMOMATHYECKOM MOCTPOCHUHU CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU
U CIICJICTBUS U3 HUX.

B3anmHOe pacnosoxkeHne nOpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs,
NapajijIeIbHbIC U CKpEIUBaOIIecs npamele. [lapaiiesbHOCTh OPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: MapajuIeJIbHBIE MNPSIMbIE B MNPOCTPAHCTBE, MAPaJUIEIBHOCTh TPEX
NPSAMBIX, MMAPAJLICIBHOCTh MPAMOM U IUIOCKOCTH. YIJIBl C COHAIPABICHHBIMU
CTOPOHAMH, Yrojl MEXIAY NPSMBIMU B MPOCTpaHCTBE. [lapannenpHOCTh IUIOCKOCTEN:
NapajyieJIbHbIE IIOCKOCTH, CBOMCTBA NapasuIeNbHBIX IUIOCKOCTEW. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpa’ap, KyO, mMapaienenune,
MOCTPOCHUE CEUCHUH.

[TeprieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: NMEPIECHAUKYJSPHBIE MPSMBIE B
MPOCTPAHCTBE, NPSIMbIEC NAPAJUIEIbHbBIE U MEPIICHINKYISPHBIE K TUIOCKOCTH, MTPU3HAK
MEPIEHANKYIAPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O MPSAMON MEPIECHANKYIISIPHO U
IJTIOCKOCTH. YTJIbI B TPOCTPAHCTBE: YIOJI MEKy ITPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, TMHEWHBIN YroJ IBYTPaHHOTO yria. [lepneHauKyIisip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH /IO TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TWIOCKOCTH, MPOEKIUS (PUTYpPHI Ha
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IJIOCKOCTh. [lepneHauKynsIpHOCTh MIIIOCKOCTEN: MPU3HAK NEPICHANKYIIPHOCTH BYX
IIockocTe. Teopema 0 TpEX NEPIEHAUKYIIAPax.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAaHHHMKA, OCHOBHBIC AJIEMEHTHI MHOTOTPAHHHMKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
Mpu3Ma, TpaHd M OCHOBaHMS TMPU3MBI, MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas U
MOJIHAs MOBEPXHOCTh NpU3MbIL. [lapannenenunesn, mpsMOYroJbHbBIN MapaleIenune,
u ero cpoicrtra. [lupamuaa: n-yrojapHasi nupamMujia, rpaHd U OCHOBAHUE MUPAMU/IBI,
OOKOBasi W TOJIHASI TTOBEPXHOCTh MUPAMUJIbI, TPABUJIbLHAS U yCEUEHHAs MUpaMHJA.
OneMeHThl TpU3Mbl W TUpaMuibl. [IpaBuUIbHBIE MHOTOTPaHHUKHU: TIOHSTHE
NPaBUJIBHOIO MHOTOTPAaHHHMKA, TMpaBWIbHAs TpU3Ma W TMpaBWIbHAs MHUPaAMUJA,
paBUJIbHAS TPEYTOJIbHAS TMPaMUJIa U IPABUIIBHBIN TeTpasap, kyO. [Ipencrapienue o
MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadJIp, TOAEKa’Ap U ukocasip. CeyeHus MpU3Mbl U
UpaMU/IbI.

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, TMPSIMOM,
IJIOCKOCTH. DJIEMEHThl CUMMETPUH B MUPAMUIAX, NapajuleNeNuIenax, MpaBuIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne neMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOM TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSIMON MPU3MBI, ILUIOMIAIb
OCHOBaHHUM, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsSMOM Mpu3Msbl. [Lomans 60koBoH
NOBEPXHOCTH W TMOBEPXHOCTH NPABUJIBHOW NHUpaMUIbl, TEOpeMa O IUIOIIAAH
yceuéHnHoi nupamubl. [lonstre 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOWIGHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

11 KJIACC Teaa
BpalleHust

[unuaapruyeckas MOBEPXHOCTh, 00Pa3yrONIUe MIJIMHAPHYECKOW TTOBEPXHOCTH,
OCh LIWIMHAPUYECKON MmoBepXHOCTU. [{UunuHIp: ocCHOBaHUSA U OOKOBasi MOBEPXHOCTb,
oOpasyromias u 0Ch, IIOIMIAb OOKOBOW U MOJIHON TTOBEPXHOCTH.

Konnyeckas moBepXHOCTh, 00pa3yromue KOHUYECKOH IMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOI nmoBepxHOcTU. KOHyC: OCHOBaHWE U BeplInHA, 00pa3yrolias u
OCh, TIJIOIIaAb OOKOBOW U TMOJHON MOBEPXHOCTH. Y CEYEHHBIM KOHYC: 00pa3yromue u
BBICOTAa, OCHOBaHUS U OOKOBAasi MOBEPXHOCTh.

Chepa m map: ueHtp, paauyc, AUaMeTp, IUIOIIAJb MOBEPXHOCTU Chepshl.
B3aumHoe pacnonoxenue chepbl U MIOCKOCTH, KacaTesbHasl MJIOCKOCTh K cdepe,
IJI0Iab Cephl.

N3o00paxenue Ten BpallleHHs Ha TUIOCKOCTU. Pa3BEépTKa MIMHAPA U KOHYCA.
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KomOunaruu Ten BpallleHHs] 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJio cepsl, chepa, BucaHHAsE B MHOTOTPaHHUK, WA TEJIO BpaIllCHUsI.

[Tonsitue 06 o0nEMe. OcHOBHBIE CBOMcTBAa 00BEMOB Tell. TeopemMa 006 00bEME
MPSIMOYTOJILHOTO TIapajuiesienunena u ciaeAcTBusa u3 He€. O0BEM UIUHIpPA, KOHYCA.
O06BEM mapa u miomaab chepsol.

[logoOubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

Ceuenns mwiMHApa (MapajjiedbHO U NEPHEHAUKYISIPHO OCH), CEUCHUs] KOHYCa
(mapaJieTbHOE OCHOBAHUIO M IIPOXOJISIIEE Yepe3 BEPIIUHY), CEUCHHUS IIapa.
BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha mimockoctd u B mpoctpaHcTBe. Cl0KeHUE M BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucjo. PasioxxeHne BekTopa Mo TpEéM HEKOMIUTAaHAPHBIM
BekTopam. [IpaBunio mapannenenunena. Pemenue 3amad, cBI3aHHBIX C IPUMEHEHUEM
paBuJI JeHCTBU ¢ BekTopaMu. [IpsiMmoyrosbHas cucTeMa KOOPJUHAT B TPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreime 3a1aun B KOOPAUHATAX. Y TOJ MEXKY BEKTOPAMHU.
CkansipHoe TpOU3BEJCHUE BEKTOPOB. BbIumClieHHE YIIIOB MEXIy NPSIMBIMH U
iockocTssMU. KoopAMHATHO-BEKTOPHBIM METOJ TpHU PEHIeHUH TeOMETPHUYECKHX
3a/ady.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 Kkjacce o0Oy4YarOIIMICSA TOJYYHUT CIETYIOIINE
IPEIMETHBIE PE3yTbTATHI:

OTIEpUPOBATH MOHATUSIMU: TOUYKA, MPSIMas, MIIOCKOCTD;

IPUMEHATh aKCHOMbI CTEPEOMETPHUU U CIEACTBUS U3 HUX MIPU PEIICHUU

TeOMETPUYECKUX  3a]a4y;  OMNEepUpoBaTh  TMOHATUSMU:  MAPAJUICTBHOCTh U

MEPIEHANKYISIPHOCTD MPSMBIX
MJIOCKOCTEN; KIIacCU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE; OMEPUPOBATH MOHATHUSMH: JBYTPAHHBIA YTOJ, TPAaHHU JBYTPAHHOTO
yria, pedpo ABYrpaHHOTO yria, TMHEHHBIA YroJl IBYTPAHHOTO yIJia, TpaaycHas Mepa
JBYTPaAHHOTO YTJIa;

OTEepUPOBAaTh TOHATUSIMH: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBIMYKJIBIN
MHOTOTPAaHHHUK,  DJJEMEHThl  MHOTOTPDAaHHUKA, TPaBWIbHBIA  MHOTOTPAHHHK;

pacrno3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MTUpamMua, mpru3ma,
NpSIMOYTOJBHBIM  Tapajienenunen, Ky0); KiaccupUUIUpPOBaTh MHOTOTPAHHUKH,
BEIOWpass  OCHOBaHWS I Kiaccuukamuu  (BBIMYKJIBIE W HEBBIMYKIBIC
MHOTOTPAaHHUKH, TPABWIbHBIC MHOTOTPAHHWKH, TMPSMbIE W HAKIOHHBIC TPU3MBI,
napajuielienune/ibl); ONEpPUPOBATh TOHSITUSMH: CEKYyIIas IUIOCKOCTh, CEUCHHE

MHOI'OT'PAaHHHUKOB, OOBSICHSATH IMPUHOUIIBI ITOCTPOCHUA CC‘-IGHHfI, HCIIOJIB3Yysd MCETOA
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CJIEJIOB; CTPOUTH CEYEHHSI MHOTOI'PaHHUKOB METO/I0M CJIEJIOB, BBIMOJIHATh (BHIHOCHBIE)
IUIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UIYp: BUJ CBEPXY, COOKY,
CHU3Y; pellaTh 3aJa4d Ha HaX0KJIECHHE F€OMETPUUYECKUX BEJIMYMH MO 00pa3laM Wiu
aIropuT™MaM, TPUMEHSASI M3BECTHbIE AHAJUTHUYECKME METOAbl IMPU  PELIEeHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJa4 Ha BBIYHMCIECHUE DPACCTOSHUNA MEXKIY ABYMS
TOYKAMH, OT TOUKHU JIO MPSIMOI, OT TOUKHU JI0 TUIOCKOCTH, MEKY CKPEIINBAIOIIMMUCS
NPSIMBIMH; PEIIATh 3a/1a4d HA HAXOXKJIEHUE F€OMETPUUYECKUX BEIMYMH MO 00pasiam
WIM alropuTMaM, NPUMEHsSSI W3BECTHbIC AHATUMTUYECKUE METOJbl NpPHU pElIeHUHU
CTaHJAPTHBIX  MaTeMaTHMYeCKMX  3aJa4y Ha  BBIYUCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOUIMMUCS MPSMBIMHU, MEXKAY IPSIMON U MIOCKOCTBIO, MEKY IJIOCKOCTSIMH,
JBYTPaHHBIX YTJIOB; BEIYUCIATH 00BEMBI U TUIOLIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma,
NUpaMuaa) ¢ TpuMeHeHHneM (GOpPMYII, BBIYUCISATh COOTHOIICHUS MEXKY IUIOMIaAsIMU
MOBEPXHOCTEH, 00bEMaMH TOJIOOHBIX MHOTOIPAHHHUKOB; ONEPUPOBATH MOHATUIMMU:
CUMMETpPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPHUH, LIEHTP, OCh M TIUIOCKOCTh CUMMETPUU (UTYpHI, U3BJIEKATh,

peoOpa3oBeIBaTh U HHTEPIIPETUPOBATH UHPOPMALIHIO
O IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, IPEICTABICHHYIO Ha YepTekax U
PUCYHKaX; IPUMEHSATh T€OMETPUUYECKUE (PaKThI I PEIICHUsI CTEPEOMETPUIECKUX
3ajad,
IpEeIOoaraouX HECKOIbKO 1IaroB PEILEHNUs, €CJIN YCIOBUS IPUMEHEHNUS 3a/laHbl B
SIBHOU (hopme;

OPUMEHATh  IPOCTEHIIME  MPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHUX 3a/1a4; IPUBOJUTH

IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE; IPUMEHATH [TOJIyYCHHbIE
3HAHMS HA MIPAKTUKE: aHAJM3UPOBATh PEAIbHBIE CUTYAallUd U MPUMEHITh U3yUYECHHbIE
MOHATHS B IMPOLECCe TOUCKAa pEeIIeHUs MaTeMaTH4ecKu CGHOpMYyIUPOBAHHON
npo6sieMbl, MOJICIMPOBATh pealbHbIC CUTYallUH Ha S3bIKE T'€OMETPHUH, UCCIIEAOBAThH
IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHHEM TIE€OMETPHUECKHX IOHSATUH U TEOpEM,
anmapara ajareOpbl, pemarb MPAaKTUYECKHE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM
r€OMETPUUECKUX BEIHYMH.

K xoniy oOydenus B 11 kiacce oOyJaronuicst HAyIUuTCS
ONEpUPOBATh MOHATHUSIMHU: IMWIMHIAPUYECKAs IMOBEPXHOCTh, O0Opa3yroIue
WIHHAPUYECKON MOBEPXHOCTH, IUIUHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yIoIue
KOHUYECKOM TMOBEPXHOCTH, KOHYC, cepruyeckas MOBEPXHOCTh, paclo3HaBaTh Teia
BpaueHus (IUIMHAP, KOHYC, cepa u map); 0ObSICHATH CIOCOOBI MOJYYEHUS Te
BpaIllCHUS,
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KJIacCU(UIIUPOBATH B3AaUMHOE PACIOJIOKEHUE C(PEPBI U MITIOCKOCTH; OTIEPUPOBATH
MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBaHHME CETMEHTa, BHICOTA CETMEHTa, IIapOBOMU
CJIOM, OCHOBaHHME IIIAPOBOrO CJIOS, BBICOTA MIAPOBOTO CJOS, IIAPOBOM CEKTOP;
BBIYUCIISTH 00BEMBI U TUIOIIAIY TOBEPXHOCTEN TEJ BpAIlCHUS, TEOMETPUUECKUX
TeJ ¢ mMpUuMeHeHrueM (HOopMyIl; ONIEPUPOBATh MOHITUSIMHU: MHOTOTPAHHUK, BITMUCAHHBIN

B cpepy 1 ONUCaHHBIN
okoJio cepsl, chepa, BnrcaHHASS B MHOTOTPAHHUK WJIU TEJIO BPAILCHUS; BEIYUCIISITh

COOTHONIEHHUS MEXY IJIOMIAAsIMU MOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n300paxaTh u3ydaeMbie PUTYPBI OT PYKH U ¢ IPUMEHEHUEM MPOCTHIX
YePTEKHBIX MHCTPYMEHTOB; BBIMOJIHATH (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB

POCTHIX OOBEMHBIX
dburyp: Buja cBepxy, COOKy, CHU3Y, CTPOUThH CEUEHUS TEJl BPAILICHHUS;

U3BJICKATD, UHTEPIPETUPOBATH u npeoOpa3oBbIBATH uHpopMaImo
0 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX; ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSIT JEHCTBHS CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKCHUS
BEKTOpa Ha YHCII0, OOBACHATH, KAKUMH CBOMCTBAMH OHM 00J1aaI0T; MPUMEHSTh

IPaBUJIO MapalIeIeIUuIe 1a;

OTICPHPOBATh TOHATHUAMH: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YIOJl MEXIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEJCHHNE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUTAHAPHBIC
BEKTOPHI; HAXOJIUTh CYMMY BEKTOPOB M IMPOU3BEACHUE BEKTOPA Ha YHCIIO, YTOJ MEXTY
BEKTOpaMH, CKaJSIPHOEC TIPOU3BENICHHE, pacKJIaIblBaTh BEKTOp 10  JABYM
HEKOJUIMHEAPHBIM BEKTOpaM; 3a1aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKApTOBOM CHCTEME
KOOPJWHAT; MPUMEHSATh T€OMETPHUCCKHE (DAKThI JUIS PEHICHUS CTEPEOMETPUUICCKUX
3ajad,

MpEINoJaralonux HEeCKOJIbKO 11aroB PelIeHuUs, €CJIM YCIOBUS TPUMEHEHUS 3a/1aHbl B
SBHOM (opMe; pemath NPOCTEHINHE TCOMETPUYECKHE 3aJadyd Ha TPHUMEHCHHE
BEKTOPHO-

KOOPJMHATHOTO METOJa; peliaTh 3aJadyd Ha J10Ka3aTeIbCTBO MaTEeMaTHYECKUX
OTHOIIICHUH U HAXOXKJICHHE T€OMETPUUICCKHUX BEIIMYMH 10 00pa3IiaM WiId alrOPUTMaM,
MIPUMEHSSI U3BECTHBIE METOJIBI MPU PEIICHUM CTAHIAPTHBIX MAaTEeMAaTHUYECKUX 3a7ad;
MIPUMEHSATH MTPOCTEUIIINE TPOTPAMMHBIEC CPEJCTBA U AJICKTPOHHOKOMMYHHUKAITMOHHBIC
CHCTEMBl TPU PEIICHUM CTEPEOMETPUUECKHUX 3ajJlady; IPUBOJIUTH MPHUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPO/IC U KU3HH,

pacrno3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE; TPUMEHSThH MOJTyYCHHBIC
3HaHUS HA MPAKTHUKE: aHAJM3UPOBATh PeaIbHbIE CUTYAIlMU U MPUMEHSATh U3yUYCHHbBIC
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®depnepanpHas padouas nporpamma | Maremaruka. 10—11 kimaccel (0a30BbIi YpOBEHD)

MOHATHUS B TMPOIECCEe TMOHUCKAa pElIeHUs MareMaTH4ecku CchOpMyIUpPOBAHHOU
po0JieMbl, MOJICIUPOBATh PEaIbHbIC CUTYaAllMU Ha SI3bIKE T€OMETPHUU, UCCIIEIOBAThH
MOCTPOEHHBIE MOJEIU C MCIIOJIb30BAHHUEM TE€OMETPUYECKUX MOHSATHH U TEOPEM,
amnmaparta anreOpbl, pemaTth NPaKTUYECKUEe 3a7add, CBA3aHHBIE C HaXOXIECHUEM
r€OMETPUUYECKUX BEJTUYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumenoBanue pa3gena

(Tembl) Kypca

KonnuecTBO
4acoB

OcHOBHOE COACPKAHUC

OCHOBHBIE BUJIBI AEATEIBHOCTH
oOy4Jaromuxcs
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Beenenue B ctepeoMeTpurio

10

OCHOBHBIE TOHSITUSI CTEPEOMETPHH:
TOYKa, IpAMasi, MIOCKOCTb,
npocTpancTBo. [IpaBuiia n300paxeHus
Ha PUCYHKaX: U300paKeHUsI
TUIOCKOCTEH, TTapajlieIbHBIX MPSMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka.
[TousaTHA: nEepecekaromuecs
TUTOCKOCTH, TIEPECEKAIOIINECS TIPSIMast
¥ TUTOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
N300paKeHNE MHOTOIPAaHHUKOB Ha
PUCYHKaX, Ha MMPOCKIIMOHHBIX
yeprexax. HauaabHbIe CBEICHHS O
KyOe ¥ mupaMue, X Pa3BEPTKH U
moenu. CedeHuss MHOTOI'PaHHHUKOB.
Ilonarue 06 akCHOMAaTHYESCKOM
IIOCTPOCHHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHH M CIICACTBUS U3 HAX

AKTYyaJTu3upoBaTh QaKTHl U
METO/IbI TUTAHUMETPHUH, PEIICBAHTHBIE
teme. [loyuaTs npencTaBaeHus O
MIPOCTPAHCTBEHHBIX (pHUTypax,
pa3dupaTh MpOCTEUIITNE MpaBUIa
U300paKEHUS dTUX PUTYD.
N300pakaTh NpsIMYIO U IJIOCKOCTh Ha
PHUCYHKE.

Pacno3naBaTh MHOTOI'PAaHHHKH,
nupaMuay, KyO, Ha3bIBaTh HUX
DJIEMEHTHI.

JlenaThb pUCYHOK KyOa, MUPaMHUIbI,
HAXOJWUThH OIMMNOKN B HEBEPHBIX
HN300paXKeHUsX.

3HAKOMUTBLCS C CCUCHUSIMH, C
METOJOM CJIE0B; UCITOJIb30BaTh
JUJIS1 TIOCTPOCHUS CEUCHUST METO/T
CJIEZIOB, KPaTKO 3aIllMChIBaTh
IIary MOCTPOEHUS CEUCHMUS.
Pacno3naBaTh BuJ ceUCHUSA
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Y OTHOILICHUM, B KOTOPBIX CEYCHUE
JenuT pedbpa Ky0a, HAXOAUTH TUIOIIA b
CCUCHUSI.

Hcnons3oBaTh nogodue npu
pElIeHUH 3a/1a4 Ha MIOCTPOCHUE
CECUCHUU.

3HAKOMUTHCS C
aKCHOMATHYECKUM TMOCTPOCHUEM
CTEPEOMETPUH, C AKCHOMAMHU
CTEPCOMETPUH U CJICICTBUSIMU U3
HuX. L1i0cTpupoBaTh aKCHOMBI
PUCYHKAMH U IpUMEPAMU U3
OKpykaromiei 00CTaHOBKH

[IpsiMbI€ U TITTIOCKOCTH B
IPOCTPAHCTBE.

[TapannenbHOCTh NPSAMBIX
U IUIOCKOCTEN

12

B3aumHoe pacmnoniokeHue MpsiMbIX
B IIPOCTPAHCTBE: MepeceKaronuecs,
napaiyiesIbHbIE U CKPEIIUBAIOIINECS
npsiMbIE.

[TapayienbHOCTD MPSIMBIX U
IJTIOCKOCTEW B MPOCTPAHCTBE:
MapaJuIeIbHbIC NPSIMbIEC B
MIPOCTPAHCTBE; NAPAIICIBHOCTh TPEX
MPAMBIX; MTAPAUIEIbHOCTh MPSIMOM 1
IUIOCKOCTHU. YTIBI C
COHANPABJICHHBIMUA CTOPOHAMM; YT OJI
MEXIy IPSMBIMH B MIPOCTPAHCTBE.

AKTYaJIu3upoBaTh PaKThl U METOBI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

IMepeuncasiTb BO3MOXKHBIE CITOCOOBI
PACIIOJIOKEHHUS JBYX IIPSMBIX B
MIPOCTPAHCTBE, WITIOCTPUPOBATH UX
Ha npumepax. JlaBaTeb onpeaesieHue
CKPEIIMBAOIIAXCS TPSMBIX,
bopmMyIUpOBaTh MPU3HAK
CKPEIIMBAIOIIAXCS TPSAMBIX U
MIPUMEHSATH €r0 MPU PEIIEHUN
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[TapannenbHOCTh MIIOCKOCTEN:
napasieabHbIe INIOCKOCTH; CBOMCTBA
NapaieIbHbIX MIJIOCKOCTEM.
[Ipocreiimne MpoCcTpaHCTBEHHbBIE
(burypsl Ha TIIOCKOCTHU: TETPadAp, KyO,
napajuieNIeuIe 1, IOCTPOEHNE
CEUCHUN

3a/1a4.

Pacno3naBaThs npusmy, Ha3bIBaTh €€
DIIEMEHTHI.

CTtpouTh ceyeHus IPU3Mbl Ha
TOTOBBIX UEPTE)KAX.

IlepeuncjATH BO3MOXKHbIE
CIIOCOOBI B3aUMHOTO PACTIONOKEHUS
MPSMO U TIJIOCKOCTH B
MPOCTPAHCTBE, MPUBOIUTH
COOTBETCTBYIOIIUE ITPUMEPHI U3
peabHOM XU3HU. /JlaBaTh
omnpejaeieHle MapauIeIbHOCTH
NPSAMOW M IJIOCKOCTH.
DopMyJIHPOBATH MPU3HAK
MAPALIETBHOCTH MPSIMOU U
IJIOCKOCTH, YTBEPKIACHUE O IPSIMOU
IepeceveHus IByX INIOCKOCTEN,
MIPOXOISIINX YEPE3 MapajlIeIIbHbIE
MPSIMBIE.

Pemats npakTuueckue 3agadu

Ha MOCTPOCHUE CEUYCHUI
MHOTOI'PaHHHUKA.
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OO0BACHATH CiIydan B3aHMHOTO
PACIIONOKEHUS TUNIOCKOCTEN.

/laBaTh omnpejae/ieHne napauieIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IIPUMEPBI
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U3 peaJbHOM KU3HU U OKpYXKaroLen
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
MAPALIETBHOCTD TIOCKOCTEM.
HUcnonb3oBaTh Npu3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBONMCTBA IMAPAJIICIIBHBIX
IJIOCKOCTEN NIPU PEIICHUU 3a/1a4 Ha
noctpoeHue. OObACHATD, YTO
Ha3bIBAECTCS MapajuieIbHbIM
IIPOEKTUPOBAHUEM U KaK
BBITIOJIHAETCS IPOCKTUPOBAHUE
¢buryp Ha miockocts. M300paxkaTh
B [MApAJUICIIBHOMN IIPOEKIIUU
pa3IMYHbIE TEOMETPUUECKUE
burypsl.

MopeaupoBaTh peajibHbIC CUTYAIUN
Ha S3BIKE TI'E€OMETPUM, HCCIENO0BATh
IIOCTPOCHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM I€OMETPUYECKUX
MTOHATHM.

HUcnonb3oBaTh Npu pelICHUN
3a/1a4 Ha IIOCTPOCHUE CEYEHUN

MOHATHE NAapAJUICIILHOCTH,
MPU3HAKHU U CBOMCTBA
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NnapaJuICIbHBIX IIPSAMbBIX Ha
IINTIOCKOCTH

49



[IeprieBAUKYISIPHOCTD
[IPSAMBIX U INIOCKOCTEN

12

[TepnieBAUKYIJIAPHOCTD NPAMON U
IIJIOCKOCTH: NIEPIIECHAUKYJIIIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSMBbIE
napajuielIbHbIE U
NIEPIICHAUKYJIISPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHINKYISAPHOCTH
IIPSIMOU U IIJIOCKOCTH, TEOPEMA O
IIPSIMOU NEPIECHIUKYIIAPHOU
110ckocty IleprienauKyisp u
HAaKJIOHHBIE:

PaCCTOAHUC OT TOYKH O IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

AKTYaau3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHUHU, PEIICBAHTHBIEC TEME,
MPOBOJAUTH AHAJIOTHH.
OO0BbACHATDH, KAKOW yroJ
Ha3bIBAETCS YTJIOM MEKIY
MEPECEKAIOIIUMUCS MPSIMBIMH,
CKPEIIMBAIOIIUMUCS NPSIMBIMH B
npocrpaHcTee. JJaBaTh
omnpejesieHHe NMEPIEHINKYISIPHBIX
MPSIMBIX U MPSIMOH,
MEPIICHAUKYJIIIPHON K INIOCKOCTH.
HaxoauTth yribel Mexay
CKPEIIMBAIOITUMUCS MPSIMBIMU B KyOe
Y IUpAMULE.

IIpuBoauTH IPUMEPHI U3
pEaNbHOM )KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WIUTIOCTPUPYIOIIUE
MEPIICHAUKYIIIPHOCTD NIPSMBIX B
IIPOCTPAHCTBE

Y NIEPIIEHAUKYJIIPHOCTD MTPSIMOU K
IIJIOCKOCTH.

DopMyIHpPOBATH PU3HAK
MEPIICHAUKYJIAPHOCTH MIPSMOU U

MIJIOCKOCTH, TPUMEHSTh €r0 Ha
MPaKTUKE: OOBACHATH
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NEePHEeHAUKYIAPHOCTh pedpa Ky0da u
JMaroHalld €ro TpaHu, KOTopas ero
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HE COAEPKUT, HAXOAUTH JUIMHY
JnuaroHanu Kyoa. Beraucists
BBICOTY IIPABUJIBHOW TPEYTOJILHOU U
IIPABUWIBHOM YETBIPEXYTOJIBHON
MpaMuU/I 1o JyTuHaM pedep.
Pemathb 3a/1a4n Ha BBIYNCIICHHUS,
CBSA3aHHBIE C MEPIIEHIUKYJIIPHOCTHIO
IIPSIMOU U IIJIOCKOCTH, C
WCIIOJIb30BAHUEM IIPU PEILICHUU
TUTAHUMETPUUYECKHUX (HaKTOB U
METOOB.

OO0bsACHATD, 4TO Ha3BIBAIOT
NEePHEHIUKYIIPOM M HAKJIOHHOW W3
TOYKH K TUIOCKOCTH; IPOCKIHEH
HaKJIOHHOH Ha IIOCKOCTh. OOBSICHSTD,
YTO HA3bIBACTCS PACCTOSHUEM:  OT
TOYKM  JO  IUIOCKOCTH;  MEXIY

NapajijieIbHbBIMU IJIOCKOCTSIMH;
MEXIYy OPSMOW W TapajyIeIbHOU e
IJIOCKOCTBIO; MEXITY
CKPEIIMBAIOIAMUCS IPSMBIMHU.

HaxoauTthb 3TH paccTosiHUSA B MIPOCTHIX
ciydasix B KyOe, mupamMmmujie, Mpu3Me.
MogeaupoBath pealibHbIE CUTYalUU
Ha $3bIKE T€OMETPHUM, HCCIIEIOBATh
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IMOCTPOCHHBIC MOACIN
HCII0JIBb30BaHNEM I'€COMCTPUICCKUX
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MOHSITHUM.

Hcnosab30BaTh Npy pELICHUN 33134
Ha [IOCTPOCHUE CEUEHUN TEOPEMY
[Tudaropa, cBoiicTBa IPSIMOYTOJBHBIX
TPEYTOJIbHUKOB
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YTl MEKY IPSIMBIMU U
[JIOCKOCTSIMH

10

VYIuibl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSIMOU U IIJIOCKOCTBIO; ABYI'DaHHbIN
yTOJl, JUHEUHBIN yTOJI ABYTPAHHOTO
yria.

[TeprieHAUKYIISIPHOCTD INIOCKOCTEH :
IIPU3HAK NEPIECHAUKYIISIPHOCTH JBYX
miockocreit. Teopema o Tpéx
NEPIICHAUKYJIIAPAX

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
IIPOBOJAUTH AHAJIOTHUM.

JlaBaTh omnpejaejeHue yria Mexay
IIPSIMOM U IIJIOCKOCTBIO,

bopMyITUpOBaTh TEOPEMY O TPEX

NEePHEeHAUKYJIsIpax U 0OPaTHYIO K HEM.

HaxoauTh yroa Mexay npssMou u
MJIOCKOCTBIO B MHOTOTPAaHHUKE,
paccTosiHUE OT TOYKH A0 MPAMON Ha
IJIOCKOCTH, UCIIOJIB3Ys TEOPEMY O
TpEX neprneauKkyisapax. [lposoaure
Ha YepTekKe NEPIEHIUKYIISIP: U3
TOYKH Ha MPSAMYIO; U3 TOYKHU Ha
IJIOCKOCTh. JlaBaTh onpeaeneHue
JIBYTPAHHOTO yTJIa U €r0 3JIEMEHTOB.
OOBSICHATH PaBEHCTBO BCEX
JIMHEWHBIX YIJI0B ABYI'PAHHOIO yIJia.
HaxoauTthb Ha yepTexe NBYTpPaHHBIN
yroJi npu pedpe nupamuibl, IpU3MBI,
napajuIeIIeIuIe1a.
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/laBaTh onpeaesieHne yria MexXay
wiockoctamu. JlaBathb
onpejejenue u GpopMyaupoBaTh
NMPU3HAK B3aUMHO
MEePIEHAUKYIAPHBIX NIOCKOCTEM.
HaxoauThb yriibl MEXAy MIOCKOCTIMU
B KyOe U nmupamuze.

HNcnonb30BaTh Ipu pEUICHUM 33124
OCHOBHBIE€ TEOPEMBI U METO/IbI
MIJIAHUMETPHUH.

MopeaupoBaTh peajabHbIE CUTYAIUH
Ha S3bIKE TEOMETPUHU, MCCIAE0BATH
MTOCTPOCHHBIE MOJEIIH

C UCTIOJIb30BAHUEM F€OMETPUUECKUX
TIOHSITUH.

Hcnoab30BaTh NpH pELICHUH 33724
Ha MOCTPOCHUE CEUYCHU I
COOTHOILIEHUS B IIPSMOYTOJIbHOM
TPEYTrOJIbHUKE
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MHOrorpaHHUKU

11

[ToHATHE MHOTOIPAaHHHUKA, OCHOBHBIE
3JIEMEHTHI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOT'OI'PAaHHUKH; pa3BEPTKA
MHOT'OI'PaHHUKA.

[Ipu3ma: N-yronpHas npusma; rpaHu

AKTYyaJIu3upoBaTh (PakThl U METOABI
IUIAHUMETPUH, PEJIIEBAHTHBIE TEME,
npoBoAuTL aHajdoruu. JlaBathb
onpejaeeHne

napaJuiCjiCnuIiic/ia, pacnmosHaBaTtb €ro
BHU/JbI U U3YYaThb CBOMCTBA.
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Y OCHOBAHUS NPU3MBI; IpsIMas U
HAKJIOHHAsI IPU3MbI; OOKOBast U
IIOJIHAS] TOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsaMOyroJabHbIN
napaJijiesIeuIe] U ero CBONCTBA.
[Iupamupa: N-yrojgpHas nupaMua,
IPaHU U OCHOBaHUE MTUPAMHU/IBI;
OOKOBasl U MOJHAs TOBEPXHOCTh
NMpaMU/Ibl; IpaBUJIbHAS U
yceu€HHas MUpaMHuaa.

OneMeHTHI IPU3MBI U TUPAMUJIBIL.

HpaBI/IJIBHBIG MHOT'OI'PAaHHHUKH
IMOHATHUC IIPABUIIBHOTO

MHOTOTPaHHUKA; MPaBUIIbHAS TIPU3Ma
U TIpaBUJIbHASI MTUPAMUJIA; TTPaBUIIbHAS
TpeyroJjibHas MUpaMuaa u
MPABWIBHBINA TETPAdIP; KYO.
[IpencraBrnenue o MPaBUIBHBIX
MHOTOTPaHHUKAX: OKTadIp,
JOJIEKa’Ip U UKOCadIp.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIHHO TOYKH,

MPAMOU, MIIOCKOCTH. DIEMEHTHI
CUMMETpPHUH B MTUPAMUJIAX,

JlaBaTh onpeeneHue MupaMu/Ibl,
pPacmo3HaBaTh BUJIbI IUPaMUL,
¢hopmyaupoBaTh cBolicTBa pEdED,
I'PaHel U BBICOTHI IPABUIIBHOMN
MAPaMU/JIBI.

Haxoautp miomaab NOJHON U
OOKOBOM MOBEPXHOCTH MUPAMHUIBI.
JlaBaTh onpeaesieHne yCeUEHHOU
MMPaMU/JIbl, HA3bIBATh €€ DIIEMEHTHI.
D®opmMyJHpPOBATH TEOPEMY O

101311 OOKOBOM IMOBEPXHOCTH

MPABUIIBHON YCEUEHHOMN IMTUPAMHUJIBI.

Pemathb 3a1aun Ha BBIUHCIICHHE,
CBA3aHHBIE C MUPAMUJIAMHU, & TAKKE
3a/1a4d Ha MOCTPOEHUE CEUEHUH.
JlaBaTh onpenesgeHue MPU3MBI,
PACMO3HABATDH BUJIbI IPU3M,
U300pakaTh IPU3MbI HA YEPTEKE.
Haxoauthb 1uiomanas NOJTHON WA
OOKOBOU MOBEPXHOCTH MPU3MBI.
N3yuath cooTHOLIEHUS Diiiepa
JU1s1 ynciia pédep, TpaHeil U BepIIH

MHOI'OT'paHHHKaA.
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napaJuiCJICnmIiciax, rnmpaBuJIbHbIX
MHOT'OI'paHHUKAX.

N3yyaTh BUIbI IPABUIBHBIX
MHOTOTPAHHUKOB, UX Ha3BaHUSA
Y KOJIMYECTBO IPaHEM.

60



Berauciieaune JIEMEHTOB
MHOTOTPaHHUKOB: pEOpa, AHaroHasu,

YTJIBL. [Tnomanm OOKOBOM
MOBEPXHOCTH U TOJHOW MOBEPXHOCTHU
npsiMoi PU3MBI, IJI0IA/Tb
OCHOBaHUMW, TeopeMa O OOKOBOU
MOBEPXHOCTH OpsIMOM  TPU3MBIL.

[Tnomans OOKOBOM TMOBEPXHOCTH U
TIOBEPXHOCTH MPaBUILHOW MTUPAMUIBI,
TeopeMa O  TIUIOIIaJAu  OOKOBOW
MTOBEPXHOCTH YCEUEHHOU MUPAMU/TBI

N3yyaTs cuMMeETpuIO
MHOT'OTpaHHUKOB. Q0BICHATDH, KaKHE
TOYKH Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO TaHHOW TOYKH,
NPSIMOM WJIU TIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCHIO WIIH
IUIOCKOCTBIO CUMMETPUH (PUTYPBI.

IIpuBOAMTH NIPpUMeEPHI
CUMMETPHUUYHBIX (UTYp B apXUTEKTYpE,
TEXHUKE, [IPUPOJE.

MopaeaupoBaTh peajibHbIE CUTYaIIUU
Ha S3bIKE TEOMETPUU, HCCIIEIOBAThH

MMOCTPOCHHBIE MOJICTIN c
HCTIOJIb30BAHUEM  T'€OMETPUYECKUX
MOHSATHH, MCIIOJL30BaTh I10J00HE
MHOTOTPAaHHUKOB
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O0BEMBI MHOTOTPAHHUKOB

ITousatue 00 00bEME. OOBEM

NIMPaMU/JIbI, TPU3MBbI

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME.
OO0BACHATD, KaK U3MEPSIIOTCA
00BEMBI TEJI, TPOBO/ISI AHATIOTHUIO C
M3MEPEHUEM IUIOLIAEH
MHOT'OYT'OJIbHUKOB.
®opmMyJIMPOBATH OCHOBHBIE
cBoiicTBa 00bEMOB. M3yuars,
BBIBOJAUTH (DOPMY.JIbI

00BbéMa MPSMOYTOJIBHOTO
napasuiesIeTuIe /1a, MPU3MBbI

U TIHPaAMUJIBIL.

Bb1yucasaTh 00bEM PU3MEBI U
MUPAMUJIBI IO UX SJICMEHTAM.
IIpumeHsITH 00BEM TSI pEIICHUS
CTEpEOMETPHUCSCKHX 3a7a9 U JIJIst
HaXO0KJICHUSI TEOMETPUYECKUX
BEJIMYUH.

MopnenupoBath peajibHbIE CUTYaALlUH
Ha s3bIKE T€OMETPHUH, HCCJIed0BATH
MOCTPOEHHBIE MOJIECTU

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATHI

62



[lopTopenue: CCUCHMA, 4 TlocTpoeHNe ceueHuit Ctpouth ceucHHE MHOIOTPAHHHKA
PACCTOTHIL 1 YTIH B MHOTOI'PaHHUKE. METOIOM CIICNIOB.
Brluncnenne paccTOSHMIN: MEXITY JlaBaTh omnpejaeneHHe pPacCTOSHHS
JIBYMsI TOUKAMH, OT TOYKH JI0 MPAMOH, | MeXAy (UTypaMHU.
OT TOYKH 110 INIOCKOCTH, MEXKIY HaxoauTh paccTosTHUE MEXKITY
CKPCINBAIOIUMHCA IIPAMBIMH. NapaJljIeIbHBIMU IIJIOCKOCTSIMH,
Beraucienune yriuos: Mex1y MEXy INIOCKOCTBIO U MAPAIIICIbHON
CKPEIIMBAIOLIUMHUCS MPSMbBIMHU, eif IPSIMOIA, MEKTy
MEX]Ty TIPAMOM U TLIOCKOCTBIO, CKPEIIMBAOIIUMUCS MPSIMBIMH.
ABYT'DAHHBIX YIJIOB, yIJIOB MCXIY CTpoutb NTMHENHHBIN yron
INTOCKOCTAMH JIBYTPAHHOI'O yIJia HA YEPTEKE
MHOTOI'PaHHHKA Y HAXOIHTH €r0
BEIINYMHY.
HaxoauTsh yriel MEX1y INIOCKOCTAMU
B MHOTOI'DaHHHKaX
OBLIEE  KOJMYECTBO 68

YACOB I10 ITPOTPAMME
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11 KVIACC

OCHOBHOE COEPKAHNE

HanmenoBanue pasfena  |KoiauyecTBo OCHOBHBIE BUJIbI I€SITETbHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Tena Bpaienus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh (HaKThl U1 METO/IbI

JaMeTp; TUIOIIA b TOBEPXHOCTH
cdepsl. BzaumHoe pacronoxxeHue
cdepsl U IIOCKOCTH; KacaTesIbHas
IUIOCKOCTH K cepe; miomais
cteprl. U3o6pakenue cdepsl, mapa
Ha miockoctu. CeueHus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOAMTH AHAJIOTUU.

JlaBaTh onpeaenaenus chepsl u
miapa, ux 1eHTpa, pajauyca, 1uaMmeTpa.
Onpepenstb chepy kak purypy
BpalIEHUS OKPYKHOCTH.
HccaenoBaTh B3aMHOE
pacnojiokeHue cepbl U MIOCKOCTH,
IBYX chep, WITIOCTPUPOBATH 3TO Ha
YepTekax U PUCYHKAX.
®opmMyJIMPOBATH ONPEICIICHHUE
KacaTeJIbHOM TUIOCKOCTH K cdepe,
CBOWCTBO U MPU3HAK KacaTEJIbHOMN
IUIOCKOCTH.

3HAKOMHUTBCS C T€OAC3NYCCKUMHU
JUHUSIMH Ha chepe
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[Hunuaapuyeckast MOBEPXHOCTh,
oOpasyroIue HUINHIPUIECKON
TTOBEPXHOCTH, OCh ITUIMHAPUYCCKON
noBepXHOCTH. [{MIuHp: OCHOBAaHUS
1 OOKOBasi TOBEPXHOCTb,
oOpa3yromias U 0Ch; TUIOIIA b
OOKOBOH M TIOJTHO# TIOBEPXHOCTH.
N3o0paxenue mwiMHApa Ha
iockocty. PasBéprka mumuHpa.
Ceuenus uuHApPa (MIOCKOCTHIO,
napaiyIeIbHOW HITH
NEPICHIUKYIAPHON OCH ITUIHH/IPA)

OO0BSCHSATH, YTO HA3BIBAIOT
HWJIAHAPOM, Ha3bIBaTh €0 3JIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK NIOJTYYHUTh
UAJIAHAP MYTEM BpaILCHUS
MPSMOYTOJIbHUKA.

BbIBOAMTH, HCMOJIB30BATH (OPMYJIIBI
JUUIS. BBIYMCIICHUS TUIOIIA I OOKOBOM
MOBEPXHOCTH IIUJIMHJIPA.

N3yuaTh, pacno3HaBaTh pa3BePTKY
HAJIAHPA.

N300paxkaTh UWIMHIP U €TO CEUCHUS
IIJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, NapaAJIJICTbHON WIIH
MEPHEHINKYIIAPHON OCH.

HaxoauTp miomaay 3TUX CEUEHUM.
MopeaupoBaTh peajbHbIC CUTYAIUN
Ha S3bIKE TEOMETPUHU, MCCIAE0BATH
MMOCTPOCHHBIE MOJECITH

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
HNOHATHI
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Konnueckas moBepXHOCTb,
o0Opazyrolue KOHUIEeCKOM
IIOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW NTOBEPXHOCTH.
Konyc: ocHOBaHME U BeplIMHA,
oOpa3yrolas u oCh; MIOIIA/Ib

OO0bsACHATH, KAKOE TEJI0 HAa3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €r0
3JIEMEHTHI.

N3yuaTh, 00bACHATH, KaK TIOJIYYUTh
KOHYC MyTEM BpaIllCHUS
MPSMOYTOJIBHOIO TPEYTOJbHUKA.
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OOKOBOM M MOJTHOI MOBEPXHOCTH.
VYceu€Hnslii KOHYC: 0Opa3yrolue
¥ BBICOTA; OCHOBAaHUA U OOKOBas
TIOBEPXHOCTb.

H306pa}K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3BépTrka koHyca.

Ceuenus koHyca
(IJIOCKOCTBIO, MapajuieIbHON
OCHOBAaHMIO, U IIJIOCKOCTBIO,
NPOXOJIAIIEH Yepe3 BEepIINHY)

HN300paxaTh KOHYC U €r0 CEUCHUS
TUIOCKOCTBI0, TPOXOASAIIEN yepes
OCb, U TIJIOCKOCTBIO,
MIEPIICHAUKYIIAPHOU K OCH.

N3yuars, pacno3zHaBaTh pa3BEPTKY
KOHYCa.

BuiBOAMTH, HCITOJIB30BATDH
(bopMyJIBI 1JISI BEBIYMCIICHUS TIIOIA TN
OOKOBOI TTOBEPXHOCTH KOHYCA.
HaxoauThb 110111211 CEUYCHUM,
IIPOXOISIINX YePE3 BEPIIMHY KOHYCa
WJIY TIEPIIEHAUKYIISIPHBIX €70 OCH.
OO0BbACHATDH, KAKOE TEJIO HA3bIBAETCS
YCEYEHHBIM KOHYCOM.

N3yuath, 00bSICHATH, KaK €ro
IIOJIYYUTh ITYTEM BpaLLCHUS
MPSIMOYT'OJIbHOW TPAIeUH.
BoiBoAUTDH, NpUMEHATH QPOpMYITy
JUTSI BBIYMCIICHUS TUTOIaan OOKOBOM
IIOBEPXHOCTHU YCEUYEHHOI'O KOHYCa
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KomOunanms ten BpamieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIN 0KO0JIO chepsl; chepa,
BIIMCaHHAsi B MHOTOT'PAaHHUK WM B
TEJIO BpAICHHUS

AKTYyaJIu3upoBaTh (PakThl U METOABI
IIJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

PemaTh crepeoMeTpUyYECKHE 3a0a4H,
CBSA3aHHBIE C TE€JAMHU BpAILICHMUS,
IIOCTPOCHHUEM CEYEHUM TEN BpalEHUs,

C KOMOMHAIMSMHU TEJ BpalleHUs U
MHOTOT'PAaHHUKOB Ha HAXO0XK/ICHUE
r€OMETPUUYECKUX BEJIMYMH.
Hcnoab30BaTh NpH peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
TUTAaHUMETPUUYECKHE PaKThl U METOIbI
3a/1a4d HA BBIYUCIICHUE U
JI0Ka3aTEIbCTBO.

MopeaupoBaTh peajabHbIE CUTYAIUN
Ha SI3bIKE T€OMETPUH, MCCJIEA0BATH
MIOCTPOEHHBIE MOJEIHU

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATHI
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O0BEMBI TET

[Torstre 006 00bEMe. OCHOBHBIC
cBoiicTBa 006EMOB Tel. OO0BEM
IIWIAH]IPA, KOHYCA.

O0bEM 1mapa u mwionaab chepol

AKTYyaJIu3upoBaTh (PakThl U METOABI
IJIJAHUMETPUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH AHAJIOTHUU.

BbIBOANTH, HCTIOIB30BATH (POPMYIIBI
00BEMOB: IPU3MBI, LIMIIUH]PA,
IIAPaMU/bl, KOHYCa; YCEUEHHOU
NMPaMUJIbl U YCEUEHHOTO KOHYCA.
Pemate crepeoMeTpUyYECKHE 3a0a4H,
CBSI3aHHBIE C BHIYHMCIICHUEM 00BEMOB.
PopMyIHPOBATH ONPEACIICHUE
LIAPOBOT0 CErMEHTA, IIAPOBOro CJIO0S,
LIapOBOT'O CEKTOPA.

IpumeHnsiTh GopMyIbl
JUTSL HAXO0XKJICHUsT 00BEMOB IIAPOBOTO
CeTMEHTa, MAapPOBOTO CEKTOpa
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[lonoGHbIE TENa B IPOCTPAHCTBE.
CooTHomIEHUS MEXTY TIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX
TN

Pematp crepeoMeTprueckue 3a1au,
CBA3aHHBIE C O00BEMOM MIapa U
JI0IAIbI0 C(EepHI.

MoaeaupoBaTh peajabHbIE CUTYaIUN
Ha S3bIKE TE€OMETPUHU, HCCIEI0BATH
MIOCTPOECHHBIE MOJIENN

C MCTIOJIb30BAHUEM I'€OMETPUUYECKHUX
MMOHATHH.

AKTYaJIu3uPoOBaTh (PaKThl K METOBI
IUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

PemaTth cTepeoMeTprUieCcKHe 3a1a4Hu,
CBSI3aHHBIE C COOTHOIIIEHUEM
00BEMOB M TIOBEPXHOCTEH MOIOOHBIX
TeJ B IPOCTPAHCTRBE.

MoaeaupoBaTh peajibHbIE CUTYAI[UN
Ha S3bIKE T€OMETPUHU, HCCIENOBATH
IIOCTPOEHHBIE MOJEIHU

C UCTIIOJIb30BAHUEM F€OMETPUUECKUX
HNOHATHI

BGKTOpBI N KOOPAWHATEI B

MPOCTPAHCTBE

10

Bektop Ha miIockocTH W B
MPOCTPAHCTBRE. Cnoxenue 51
BBIYMTAHUE BEKTOPOB. Y MHOKEHUE

AKTYaJIU3UpPoOBaTh (PAKTHI U METOBI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.
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BEKTOpa Ha yuciio. Pazimoxenue
BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipasuiio
napajulelIeIuIe1a.
Pemienne 3agay, CBsA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACHCTBUN C
BEKTOpPaMH.

[IpssmoyronpHas cucrema

KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa. IIpocrenimume
3a1a44 B KOOPJAMHATAX. YTOJI MEXKIY
BeKkTopamu. CKaysipHOe
IIPOU3BEICHUE BEKTOPOB.
BeluncneHnue yrioB Mexay IpsIMBIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METOJT MPU
pEeLIEHNN FeOMETPUYECKUX 3a1a4

OnepupoBaThb NOHATHEM BEKTOP B
MIPOCTPAHCTBE.

DopMyIHpPOBATH [IPABUIIO
MapAJUIENENNANIENA TIPU CIIOKEHUN
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOpP Ha  YHCIIO.
HN3yyarh OCHOBHBIE CBOMCTBA 3TUX
OTepaIvi.

JaBaTh onpeaesieHue npsMOYyroJibHOM
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
Bripa3urh KOOpMHATHI BEKTOpA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAMTH, HCI0JIB30BATH (GOPMYJLY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXKY
TOYKAMMU.

BripaxaTtsb ckansipHoe

IIPOU3BEACHUE BEKTOPOB YEPE3 UX
KOOPAWHATBI, BBIYUCIATH YTOJI MEXIY
JIBYMsI BEKTOPaMH, ABYMsI IPSIMBIMH.
HaxoauTth yron Mexay npssMou u
IJIOCKOCTBIO, YTOJI MEXY ABYMS
IJIOCKOCTSIMHA aHAJTUTUYECKUMU

MCTOOdaMHM.
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BuiBoAUTH, HCHOJB30BaTHL (Popmy.ry
paccTOsIHUA OT TOYKH J0 TJIOCKOCTH
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[loBTOpeHnue, 06001IeHNE 7 OcHoBHbIe Urypsl, GpakTel, TeOpeMbl | PemaTh npocreiiiime 3a1auu
U cUCTeMaTHh3alus 3HAaHUN Kypca IUIaHUMETpUHU. 3aauu Ha HaXOXKJICHHE JJIUH U YTJIOB B
MJIAHUMETPUU U METOJIBI UX reOMETPUUECKUX Urypax,
pelieHus. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIe QUrypsl, HaKTbl, TEOPEMBI | TEOPEMbI CHHYCOB U
Kypca CTepeoMEeTpUH. 3a/1auu KOCHHYCOB.
CTEPEOMETPUH 1 METO/B! X PEIIEHUS | oy onuT miomas MHOTOYFOTbHHKA,
Kpyra.
Pacno3naBaTthb 110100HBIE
(burypsl, HAXOIUTh OTHOILLICHHUS
JUIMH U IUIONIAIeH.
Hcnoab30BaTh NpH peLICHUN
CTEpEOMETPHUECKHUX 3a1a4 (DaKThI
Y METOJbI INIAHUMETPUU
34

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VYueOHbiii kypc «BepoATHOCTP U CTaTUCTHKa» 0a30BOr0 YPOBHS SBISIETCS
OPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro kKkypca 0a30BOro YpOBHS
OCHOBHOTO 00111er0 00pa3oBaHus. YUeOHbIM Kypc NMpeaHazHayeH A1k GOPMUPOBAHUS Y
00y4YaromMXcs CTaTUCTUYECKON KyJIbTypbl M MOHMMAHHS POJIM TEOPUU BEPOSITHOCTEU
KaK MaTeMaTH4eCKOro MHCTPYMEHTa Il U3YYEHMs CIy4alHbIX COOBITUH, BEJIUYUH U
npoueccoB. [lpu wu3ydyeHun ydyeOHOro Kypca oOoOramarTcs Mpe/ICTaBIeHUs
0oOy4Jaromuxcs 0 METo/IaX MCCIEOBaHUS U3MEHUMBOIO MUPA, Pa3BUBAETCS MOHUMAHUE
3HAYMMOCTH ¥ OOIIHOCTH MAaTEMaTUYECKMX METOAOB IMO3HAHUS KaK HEOThEMJIEMOU
YaCTHU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PECHHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO HAa 3aKperyieHuEe 3HAHUM, OJTYYeHHBIX
Opy M3yYEeHHWH Kypca Ha YpPOBHE OCHOBHOTO oO0IIero oOpa3oBaHHs, U Ha pa3BUTHE
IIPEACTABICHUNA O CIIyYalHBIX BEJIIMUYMHAX U B3aUMOCBA3SAX MEXKIY HUMH Ha BaXKHBIX
IPUMEPAX, CHOKEThI KOTOPBIX MOYEPIHYTHI U3 OKpYyXarouero mupa. B pesynprare y
00y4aromuxcs J0HKHO cPOPMUPOBATHCS MPEACTABICHNE O Hanboiee yrmoTpeOUTeIbHbIX
M Oo0mMX  MaTeMaTHYeCKHX  MOJENSAX,  HUCIOJBb3YyeMbIX  JUIsl  ONHCAHUs
AHTPOMOMETPUUYECKUX U AeMOTpaduIeCKUX BETUYHH, IOTPEIIHOCTEHN B pa3IMYHOTO PO/Ia
U3MEpPEHUsAX, JJINTEIbHOCTH O0€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIIECTBE.

B cooTrBercTBMM ¢ yKa3aHHBIMH 1IEJIAIMH B CTPYKType Y4eOHOTO Kypca
«BeposTHOCTh M CTATUCTUKA» NIJIST YPOBHS CpeiHero oliiero ooOpa3oBaHus Ha 0a30BOM
YPOBHE BBIICJIICHBI CJEAYIONIME OCHOBHBIE coOJepkKaTelabHble JTUHUM: «CiydaiiHble
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJTMYUHBI M 3aKOH OOJBIITUX YHCET.

Baxnyio dactp y4eOHOro Kypca 3aHUMaeT H3YyYECHHE TE€OMETPUYECKOTO U
OMHOMMAIILHOTO PACTIpPEEICHIN M 3HAKOMCTBO C WX HEMPEPHIBHBIMHU aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMaJIbHBIM pacpeaeICHUSIMHU.

Conepsxanue nuHUN «CirydailHbIe COOBITHS M BEPOSTHOCTHY CIYKUT OCHOBOM JIJIst
dbopMHUpOBaHUS TPENCTABIECHUN O PACHpPEICTICHUN BEPOSTHOCTEH MEXKTY 3HAYCHUSIMHU
CIy4YallHBIX BEJIWYHWH, a TAKXKE dTa JUHHUSA HE0O0XoauMa Kak 0aza Il M3YYeHHS 3aKOHa
OoJbIIMX Yuces — (YHIaMEHTAIBHOTO 3aKOHA, JEUCTBYIOIIETO B MPHUPOJE U OOIIECTBE
U UMEIoIIEero MaTremMaTudeckyro QopManuzanuioo. Cam 3aKOH OOJBLIMX YHUCEN
npejJiaraercsi B O3HAKOMUTENIbHOM (opMe C MHUHHUMAIbHBIM HCIOJIB30BAHUEM
MareMaTH4eckoro gopmanusma.
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Tembl, cBSI3aHHBIE C HEMPEPHIBHBIMU CIyYallHBIMH BEJTUYMHAMH, AKIICHTUPYIOT
BHUMAaHHE OOYYaIOIIMXCS HA OMHCAHUU M M3YYCHHH CIYYaWHBIX SIBICHUH C TTOMOIIBIO
HenpepbIBHBIX  (QyHKIMA. OCHOBHOEC BHHMAaHUE YIEIAETCA IMOKA3aTeIbHOMY W
HOPMAJILHOMY  PAclpeleiCHUsIM, TPH OTOM TNPEAIOIaraeTcs O3HAKOMHUTEIBHOE
H3ydeHHE MaTepraja 0e3 JoKa3aTeabCTB MPUMEHIEMBIX (DaKTOB.

OO6miee 4YMCIO YacoB, PEKOMEHAOBAHHBIX [JII M3YYEHHS Y4YEOHOro Kypca
«BeposTHOCTB U cTaTuCTUKaY» — 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henento), B 11
kinacce — 34 Jaca (1 Jac B HeZelo).

COIAEPKXAHUE OBYUYEHUASA

10 KJIACC

[IpencraBnenne JMaHHBIX C TOMOIIbIO Tabnaun u  auarpamm.  CpenHee
apudMeTHIeCcKOe, MeJIaHa, HanOoJbIIIee U HAaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIICPCUS
U CTaHJAPTHOE OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

CnydaliHble SKCIIEpUMEHTHI (OMBITHI) M ClOy4yalHble COOBITHS. DJIEMEHTapHBIE
coObITHsl  (Mcxonbl). BeposiTHOCTH ciayyallHOTO COOBITHS. bBAM30CTH YacTOTHI H
BEPOATHOCTU COOBbITHI. CiydaliHblE OIBITBI C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHII B OMBITaX ¢ PaBHOBO3MOKHBIMHU 3JI€MEHTApPHBIMU
COOBITHSIMHU.

Omnepan Hajg COOBITHSIMHU: TIEpECEUEHHE, OOBEAMHEHHE, MPOTUBOIOIOKHEIC
cobpIThs. JInarpammel Ditnepa. Dopmyiia cli0KEHUS BEPOITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEN. JlepeBO  CiaydamHOro
skcriepuMenTa. @opmyria MOTHOM BEposITHOCTH. HezaBucuMbIe COOBITHS.

KomOunaropaoe mpaBwino ymHoxeHus. llepecranoBku u (dakxtopuan. Yucio
couetanuii. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapubiii cinydaliHbld OMNBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumble
ucnbiTanusg. Cepusi HE3aBUCUMBIX UCTIBITAHU 10 nepBoro ycnexa. Cepusi He3aBUCUMbBIX
ucnblTaHui beprymm.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposTHocTel. JluarpaMmma pacnpeeaeHus.
[Ipumeps! pacnpenesieHnii, B TOM YKCIie, TEOMETPUUIECKOE U OMHOMHUAJIBHOE.

11 KVIACC

HucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXHUIAHUE,
OUCTEPCUsT M CTaHAAPTHOE OTKIOHEeHWE. [IpuMmepsl MpUMEHEHHsT MaTEMATUYECKOTO
OXHMJAHHS, B TOM YHCJIE B 3a/la4aX W3 NOBCEIHEBHOW XHU3HU. MaTeMaTudeckoe
OXXKHMJIaHWEe OWHApHOW clydyailHOM BelW4uHBL. MartemaTuyeckoe OXHUAaHUE CYMMBI
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CIIy4alHBIX BEIWYMH. MaremMaTH4ecKoe OXUIAAHWE W JUCHEPCUS F€OMETPUYECKOIO
OMHOMHAIILHOTO PACTIPECICHUI.

3akoH OONBIIKMX YHCENl U €ro posib B HayKe, NpUpoae U oluiecTBe. BrIOOpOUHBIit
METOJ UCCIECAOBAHUN.

IIpuMepsl  HEmpepbIBHBIX  Ciy4auHbIX BenuuuH. [loHdATHE 0 I1II0THOCTH
pacrpeneneHus. 3aaauM, NMPUBOJAILINE K HOPMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PACHpPEIEICHNH.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenust B 10 kiacce oOyqaroniuiics mogyduT CIEAyIONHEe MPEeIMETHbIC
pe3yJIbTaThl:
YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBI;

OTIEPUPOBATH MOHATUSAMHU: CpeaHEe apudMEeTHIECKOE, MeIaHa, HanboJbIIIee,
HAaNMMEHBIIIEE 3HAYCHUE, Pa3MaX MACCHUBA YHCIIOBBIX JAHHBIX; ONIEPUPOBATH MTOHITUIMU:
CIIy4alHBIH SKCIEPUMEHT (OMBIT) U ClIydalHOE COOBITHE, AJIEMEHTApHOE COOBITHE
(37IeMEeHTapHBIM MCXOJ) CIYyYaHOTO OIbITA, HAXOJIUTh BEPOSTHOCTH B OMBITaX C
PaBHOBO3MOXXHBIMH CIIYYalHBIMU COOBITUSIMH, HaXOJWTh M CPAaBHUBATH BEPOSITHOCTH
COOBITHII B M3YUYEHHBIX CIy4allHBIX IKCIIEPUMEHTAX; HAXOIUTh U (POPMYIHPOBATH
COOBITHS: TIEpeceueHre U 00beIMHEHNE JaHHBIX COOBITHI, COOBITHE, TPOTUBOIOJIOKHOE
JAHHOMY COOBITHIO, TIOJIL30BAaThCA JUarpaMmamMu Ouiepa u (QopmMylol CloxXeHus
BEPOSATHOCTEN IPU PELICHUM 3aJa4; OIECPUPOBATH MOHATUSAMMU: YCIOBHAsI BEPOSTHOCTD,
HE3aBHCHMbIC COOBITHS, HAXOAUTh BEPOSATHOCTH C MOMOIIBIO MPAaBUJIA YMHOXKEHHUS, C
IIOMOLIBIO JIEpEeBa CIYYaWHOI'O OIIBITA; NPUMEHSITh KOMOWHATOPHOE TPABHIIO
YMHOXE€HUS IIPU PELICHUN 3a/1a4; ONEPUPOBATh NOHATUSIMHU: UCIIBITAHUE, HE3aBUCHUMBIE
UCTIBITAHUSA, CepUs UCIBITAHUM, YCIIEX U HeyJada, HaXOAUTh BEPOSITHOCTU COOBITHI B
CepHH HE3aBUCUMBIX MCIIBITAHUHN JI0 TIEPBOTO YCIeXa, HAXOAUTh BEPOSTHOCTH COOBITUI
B CEPUU UCIIBITAHUI
bepnyinu; ONEPUPOBATh MOHATHUSAMHU: CIIydyalHass BEJIHWYMHA, pACIpPEACICHUE

BEPOSITHOCTEM,

auarpaMMa pacrpeiesieHusl.

K xoniy o0yuenus B 11 kiacce oOydaroniuiics NoayduT cleayIOIKe MPEeIMETHbIE
pe3yJIbTaThI:
CPaBHUBATh BEPOATHOCTH 3HAYEHHUM CIyYaWHOW BEJIMYMHBI IO PACIPEICICHUIO WIIH

C TMOMOIIBI0 JAuarpaMM; OIEPUPOBATH TMOHSATHEM MAaTEMAaTUYECKOTO OXXUIAHHS,
MPUBOJINTh NPUMEPBI, KAK TPUMEHSIETCS MaTeMaTUYECKOE OXHUIAAHHUE CIIy4YalHOUN
BEJIMYMHBI HAXOAUTh
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MAaTCMAaTUUYCCKOC OKUIAAHUC 10 JaHHOMY PACIIPCACICHUIO,
HMCTb TMPCACTABJIICHUC O 3dKOHC 0OJBIINX YHUCCII,
HMCTDb MPCACTABJICHUC O HOPMAJIbHOM PACIIPCACICHNH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaumenoBanue paznena  |KonuuecTBo OCHOBHOE cOnepKaHUE OcHOBHbIE BUJIBI JIEATEILHOCTH
(TeMBI) Kypca 4acoB oOy4Jaromuxcs
[IpencraBnenne AaHHBIX U 4 [IpencraBnenne TaHHBIX C TTOMOIIIBIO N3Baekats uHpopManmnio us3
ornucarTtciibHadad CTaTUCTUKA Ta6J'II/III H JuarpamMm. CpClIHCC Ta6_]11/1u U IuarpamMm, HCNoJib30BaTh
apumMeTHyeCcKOe, MeuaHna, TAOJIMIIBI ¥ THArPaMMBI JIJIS
HauOoJIbIlIee M HAUMEHBIIIEE 3HAUCHUS, [pECTARICHNS CTATHCTHUECKHX
pa3Max, JMCTCPCHA, CTaHIapTHOC nanuelX. HaxoauTh ommMcaTelIibHEIE
OTKJIOHEHHE YUCJIOBBIX HA0OPOB
XapaKTEPUCTUKH JTaHHBIX.
BoelaBUraTh, KpUTHKOBATH FHNOTE3bI
0 XapakTepe CIy4YalHON U3MEHYUBOCTHU
1 onpeaestonux e€ hakropax
Cityuaiinbie OTIBITHI u 3 CityyaiiHble SKCIEPUMEHTHI (OTBITH) 1 | BhlaeasiTb Ha MpUMepax CllydyailHbie

CIly4ailHble COOBITHSI, OTIBITHI
C PaBHOBO3MOKHBIMU

QJICMCHTAPHBIMH HCXOJaMHU

CIy4aliHbIe COOBITHSI.

DOnemeHTapHbIe COOBITUS (MCXOBI).
BeposiTHOCTB CiydaitHOTO
cobOpITHs. BeposiTHOCTH COOBITHI B
OMBITaX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTrueckas pabota

COOBITHSI B ONHCAaHHOM CIy4aHOM
OTIBITE.

D®opmMyJHMpPOBATH YCIOBUS IPOBEACHUS
CJIy4alHOTO OIIBITA.

Haxoautb BepOsSITHOCTH COOBITHIA

B ONBITaX C PaBHOBO3MO>KHBIMU
HCXOJIaMH.

MOI[CJIHpOBaTb OIIBITBI C
PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHU
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UCXOJaMU B X0/ TTPAKTUICCKOMN
paboThHI

Omnepanuu HaJl COOBITUSIMU,

CJI0’KEHUE BEPOSITHOCTEN

Onepanuu HaJ COOBITUSIMU:
nepeceueHue, 00beIuHEHne COObITHH,
IPOTUBOIOJIOKHBIE COOBITHUS.
Huarpammel Ditniepa. @opmyiia
CJIO’KEHUSI BEPOSTHOCTEN

Hcnoab3oBaTh 1uarpaMMsl Jiliepa v
CJIOBECHOE ONMCAHUE COOBITUN NIJIs
(bOpMyYITHUPOBKHU M M300paxKeHUsS

O6’BCI[I/IHCHI/I$I U IICpECCUCHU A COOBITHH.

PemaTp 3a1a4um ¢ UCTIOJIL30BAaHUEM
(hOopMYJIBI CIIOKEHHS BEPOSTHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEPEBO CITy4aitHOTO
ombITa, GopMyra MOJTHOU
BEPOSITHOCTH U
HE3aBHUCUMOCTDH COOBITHI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEpOSITHOCTEU. JlepeBo ciydailHOro
sKcrepuMenTa. @opmyrsa moJHON
BeposTHOCTU. HezaBucumbie coObITHS

Pemratr 3agaum Ha HaXO0XACHUC
BCpOHTHOCTCﬁ CO6BITPII>1, B TOM YHCJIC
YCJIOBHBIX C IIOMOIIBKO  IOCPCBA
cnyqaﬁﬂoro OIIbITA.

OnpeneasiTh HE3aBUCUMOCTh COOBITHI
mo d¢opMmysie W TI0 OpraHU3aIuu
CJIy4alHOTO OIbITa

DneMeHTbl KOMOMHATOPUKHU

KomMOunaTopHoe npaBmiio
yMHOXkeHUs. [lepecTaHOBKH 1
dakropuan. Yucno coueTaHmii.
Tpeyroneuuk Ilackas.
dopmyna 6mHoma HeroToHa

HUcnoab3oBaTh npaBuiio
YMHOKEHUS I IEPEUUCITIEHUS
COOBITHI B CIIy4aifHOM OTIBITE.
IHoab3oBaTbes GopMynoil u
TpeyroiabHukoM llackans nms
ONPEICIICHUS YUCIIa COUETAHUIN
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Cepuu nocne10BaTeNbHbBIX

UCIILITAHU N

buHapHbIi Cily4yalHbIN| ONBIT

(ucmpiTaHWe), ycmex H Heyjaya.
HeszaBucumbie wucnbiTanus. Cepus
HE3aBUCHUMBIX UCITBITAHUN 10 IEPBOTO

Pa30uBaTh CI0KHBIE DKCIIEPUMEHTHI
Ha OT/AEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHS: HUCIIBITAHUE,
CEpHs HE3aBUCHMBIX UCIIBITAHUMN.

ycnexa. Cepusi He3aBUCUMBIX
vcneiTanni bepryiu.
[Ipaktuueckas pabora ¢
UCIIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJIHI]

IIpuBoaAMTEH IPpUMeEPHI CEpUi
HE3aBUCHMBIX UCIIBITAHUM.
PemaTe 3a1a4m Ha noucCk
BEPOSITHOCTEN COOBITUH B CEpPUU
WCIIBITAHU 10 IEPBOTO yCcIexa U B
cepusix ucneiTaHui bepHyuim.
HN3yuyath B X0/1€ IPAKTUYECKOM
PadoOThI C UCIIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIUIL
BEPOSITHOCTU COOBITUH B CEPUSIX
HE3aBUCUMBIX UCTIBITAHUN
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CityuaiiHble BETMYHUHBI

U pacrpeiecHus

CiyyaiiHasi BEJIMYMHA.
Pacnipenenenue BeposATHOCTEN.
Juarpamma pacnpenenenus. Cymma u
IIPOU3BE/ICHHUE CIIyYalHBIX BEJIUYHUH.
[Ipumepsl pacupeneneHmii, B TOM
YUCJIE TEOMETPUUECKOE U
OMHOMUAIBHOE

OcBauBaTh NOHATHS: ClIydaiiHas
BEJIMYMHA, pacrpeaeseHue, Tadbauua
pacrpenenesus, [uarpamma
paclnpenesneHus.

IIpuBoaAuTH IpUMeEPHI
pacrpeneneHuii, B TOM YUCIIe
reOMETPUYECKOro 1 OMHOMHUAILHOTO.
CpaBHuUBaTh pacnpeaeneHus
ciay4darHbiX BenqnuuH Haxoautsb
3HAYEHUS] CYMMBbI U IPOU3BEICHUS
Cily4aiiHbIX BelnM4uH. CTPOUTH M
pacrno3HaBaTh reOMETPUIECKOE U
OMHOMHAJIBHOE pacIpe/iesieHne

[ToBTOpeHue, 06001IIEeH e,
cUcTeMaTHh3alusa 3HaHUH

OmnmcarellbHas CTaTUCTHKA.
CityyaiiHbl€ OMBITHI U BEPOSITHOCTH
CiIy4aitHbIX coObITHI. Onepanuu HaJ
COOBITHSIMH. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3aBUCHMBIX
HUCIBITAaHUMN

IToBTOpPATH H3yUYECHHOE

U BBICTPAMBATh CUCTEMY 3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KVIACC

HaumenoBanue pa3nena  |KomudectBo OcHOBHOE COJIEpI)KaHNE OCHOBHBIE BUJIBI JEATEIBHOCTH
(TeMBI) Kypca 4acoB oOy4Jaromuxcs
MareMaTndeckoe OKUIaHUE 4 [Tpumepsr PUMCHCHUS OcBauBaTh MMOHIATHE MATEMATUYECKOTO

CIIy4alHOM BEJIMYHHBI

MaTEMaTHICCKOTO OXKHUIaHUS
(ctpaxoBaHue, 10TEPES).
MarteMaTH4ecKoe OXKUIaHUE CYMMBI
CITy4aiHbIX BCJIMYHH.
MareMaTudeckoe OKHJIaHUE
reOMEeTPUIECKOT0 U OMHOMHUATBLHOTO
pacrpeeneHuin

OKHJIaHMUS.
IIpuBOAMTH U 00CYKAATH IPUMEPHI
MIPUMEHEHHS] MaTEMAaTHYECKOT O

OXHIaHUA. Breruucaste MaTeMaTHYECKOE

oxuaanue. Mcnob30BaTh NOHSATHE
MaTeMaTH4YECKOTO 0KUIAHUS H €T0
CBOMCTBA MPH PELICHUHU 3a]aY.
HaxoauTsh 110 U3BECTHBIM (hopMyIamMm
MaTeMaTH4YEeCKOE 0KUJIAHUE CYMMBI
CJIy4aWlHbIX BEJIUYMH.

HaxoauTh 110 U3BECTHBIM (hOpMYyIIamMm
MaTEeMaTUYECKUE OKUIaHUS
CIIy9aitHBIX BEJIMYHMH, UMEIOIIHNX
reOMETPUIECKOE U OMHOMHUATHHOE
pacmnpeneneHus
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Jlucniepcus u cTaHIapTHOE
OTKJIOHEHHE  CIIy4allHOMN

BCIINYHHBI

Jucnepcus u ctaHgapTHOE
OTKJIOHeHue. [lucniepcun
F€OMETPUYECKOT0 1 OMHOMUAIIBHOTO
pacupenenenus. [Ipaktnueckas
paboTa ¢ UCIOJIb30BAaHUEM
AJIEKTPOHHBIX TaOJUIL

OcBauBaTh TMOHATHUA: JHCIEPCUS,
CTaHJIAPTHOE OTKJIOHEHUE CIIy4YalHOU
BEJINYMHBI.

HaxoauTtes nucrepcuro 1o
pacipeeIeHuIO.

Haxoauth 110 U3BECTHBIM

(dopMynaM IUCHIEPCHIO
reOMETPUIECKOro 1 OMHOMHUAIBLHOTO
pacrpeieNieHus, B TOM YUCJIE B XOJI€
MPAKTUYECKON pabOTHI €
MCIIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIHL]

3aKoH OOJBIIMX YHCET

3aK0H OOIBIINX YHCEI.
Br16opouHbIit MEeTO UCCIEOBAHUM.
[TpakTrdeckas padota ¢
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINL]

3HAKOMUTBCH C BELIOOPOYHBIM METOIOM
MCCIIEJOBAHUS COBOKYITHOCTH JaHHBIX.
N3yuyaTh B X0/1¢ IPAKTUYECKON pabOTHI
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IUI] TPUMEHEHHE BEIOOPOYHOTO
METOJa UCCIEIOBAHNUS

HenpepsiBHBIE cityyalinbie

BEJINYUHBI (pacupeiesIeHUs])

[IpuMepsl HENPEPBIBHBIX CIIyYalHbBIX
BeJIMUMH. DyHKIUSA  IUIOTHOCTH
pacnpeneneHus. PaBHOMepHOE
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHASA
Clly4ailHas BEJIMYMHA, HEITPEPBIBHOE
pacnpeneneHue, GyHKIUS IIOTHOCTH
BEPOATHOCTH.

IIpuBoauThs mNpHUMEPHI HENPEPBIBHBIX

CJ'Iy‘-IElfIHBIX BCJINYHH.
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Haxoautb BepOSTHOCTU COOBITHI MO
JaHHOW (DYHKIIUU TJIOTHOCTH, B TOM
YUCJIE PABHOMEPHOI'O pacpeaesICHUs

HOpMaJIBHOC pacipecaciicHue

3ajaun, MPUBOJIAIINE K HOPMATBLHOMY
pactpeneneHuto. OyHKIUS MI0OTHOCTH
U CBOMCTBA HOPMAJIBHOTO
pacnpenenenus. IlpakTuueckas
paboTa C UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHIL

OcBauBaTh NOHSTHS: HOPMAJILHOEC
pacmpeeneHue.

BoiessiTh 110 ONTUCAHUIO CTyYaliHbIC
BCJIMYMHBI, pacTpe/IcICHHBIC 110
HOpMaJIbHOMY 3aKkoHy. IIpumBOAMTH
npuMepHhI 3a71a4, MIPUBOJISIINX K
HOPMaJILHOMY pacIpeiesieHUIO.
HaxoauTp 9rcioBbIe XapaKTePUCTHKH
HOPMAJIBHOTO PacIpe/IeICHUS 10
H3BECTHBIM (hopMyIIam.

PemaTtnb 3a1aun, CBsI3aHHBIC C
MIPUMEHEHHUEM CBOMCTB HOPMAaJIbHOIO
paclpenesneHui, B TOM YUCJE ¢
HCITOIb30BaHUEM DJICKTPOHHBIX TaOJIHIT
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[loBTOpEHUE, 0000IIEHNE

W cUCTeMaTu3alus 3HaHUI

19

[IpencraBrneHne TaHHBIX C TIOMOIIBIO
Ta0IUI] U AUarpamm, onucaTeabHas
CTaTUCTUKA, OTIBITHI C
PAaBHOBO3MOHBIMU 3JI€EMEHTAPHBIMU
COOBITUSIMU, BBEIYUCIICHHE
BEPOSTHOCTEN COOBITUIA

HOBTOpHTB N3YUCHHOC H BBLICTPAaMBATb

CUCTEMY 3HAaHUU

¢ IpuMeHeHneM (HopMyll U
rpaduueCcKUX METOJIOB
(KkoopAMHATHAS TIpsAMas, IEPEBoO,
nuarpamma Jitsiepa), cirydaiiHble
BEJIMYMHBI U pacIpeaescHus,
MaTeMaTH4YEeCKOE 0KUIaHUE
CIIy4alHOM BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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