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denepanbHass pabouas mporpamma (maiee Ilporpamma) mo ydeOHOMY
npeametry «Marematukay pazpadboranHa Ha ocHoBe PI'OC OO0, denepanbHoii
MIPOTrpaMMBbl BOCTIMTAHHS C y4ETOM pacHpenel€HHBIX MO KJaccaM MPOBEPSEMBIX
TpeOoBaHUIl K pe3yiabTaTaM ocBoeHusi OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI
OCHOBHOTO 00111ero 00pa3oBaHMUs.

HOACHUTEJBHASA 3AIINCKA

OO0was xapakrepucTuka yuyeoOHoro npeamera «Maremaruka»

®denepanbHas paboyasi mporpaMma MO MaTeMaTHKe Jid OOYyYaroluxcsi ¢
HOJA 5-10 kmaccoB pazpaborana Ha ocHoBe denepaibHOr0 rocyaapCTBEHHOTO
00pa3oBaTeIbLHOTO CTaHaapTa OCHOBHOTI'O o01iero
oOpa3oBaHus C Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBIIEMbIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, W TPAAUIMH POCCUICKOro oOpa3oBaHus,
KOTOpBIE 00ecreunBaoT OBJIaJICHUE KJIFOUEBBIMU KOMIIETEHIUAMH,
COCTABJISIIOIIIMMH OCHOBY JJIsl HEMPEPHIBHOTO 0OOpa30BaHHUS U CaMOpPa3BUTHUA, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJBTYPHOTO, JIMYHOCTHOIO M TO3HABAaTEIbHOIO
pa3BuTHs oOywaromuxcs. B paboueil mporpamMme y4YTE€Hbl WJEHM U TMOJOKECHHS
Konnenmuu pa3Butusi MaTemMaTudeckoro oopazoBanusi B Poccuiickoit @enepanuu.

B osmoxy umdpoBoit Tpanchopmanuu Bcex cdep  UeIOBEUECKOU
JeATEIbHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOM MaTEeMaTUYECKOW TMOATOTOBKU. YK€ B IIKOJE MAaTeMaTHUKa CIYKHUT
OTMOPHBIM TPEIMETOM [JI1 HM3YYEHUS CMEXHBIX HWCIUIUIMH, a IOCJE HIKOJIBI
peaabHON HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00I1Ie00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIE H
MaTeMaTU4ecKod. ODTO O0O0YyCIOBJIEHO TE€M, 4YTO B HAIlM JHH PACTET YHUCIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MAaTEMaTHUKH: U B
chepe PKOHOMHUKH, U B OH3HECE, M B TEXHOJIOTMYCCKHX OOJACTAX, M JaXe B
rYMaHUTapHBIX cdepax. Takum o00pa3oM, Kpyr oOydaromuxcs, sl KOTOPBIX
MaTeMaTHUKa MOXKET CTaTh 3HAYMMBIM MPEIMETOM, PACIITUPSIETCS.

[IpakTryeckass MOJE3HOCTh MAaTEMAaTUKH OOYyCIOBJIEHA TEeM, 4TOo €€
npeaMeToM  SBISAIOTCA  (yHIAMEHTAJIbHbIE  CTPYKTYpbl — HAIllero0  Mupa:
MPOCTPAHCTBEHHbIE (DOPMBI M KOJMYECTBEHHBIC OTHOIICHUS OT MPOCTEHIINX,
YCBaMBAaE€MbIX B  HEMOCPEJICTBEHHOM OMBIT€, IO JOCTaTOYHO CJIOXKHBIX,
HEOOXOJMMBIX JUISl Pa3BUTHS HAyYHBIX U TMPUKIAAHBIX ujel. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IMOHMMaHUE MPHUHILMIOB YCTPOWCTBA H
UCIIOJB30BAaHUSI  COBPEMEHHOM TEXHUKH, BOCIPUATHE M  HWHTEpIpETalUs
pa3HOOOpa3HOW COIMAIBHOM, SKOHOMHUYECKOW, MOJUTHYECKONW HuH(OpMaIuy,
ManodpdexkTuBHA TIOBCETHEBHASs TMPAKTUYECKas JeSITeNbHOCTh.  Kaxmomy
YEJIOBEKY B CBOEH JKU3HM MPUXOAUTCS BBINOJHATH PACUETBl M COCTABIISTH
QITOPUTMBI, HAXOJAWTh W TPUMEHSITH (POPMYJNBI, BIAAETh MPAKTUICCKUMU
npuéMaMu TEOMETPUUECKUX W3MEPEHUN M TOCTPOCHUM, YUTaTh HWHQPOPMAIIUIO,
MPECTABJICHHYIO B BUJI€ TAOJUII, JUarpaMM U IpauKOB, JKUTh B YCIOBUSIX
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HEONpeeIEHHOCTH Y TIOHUMATh BEPOATHOCTHBIN XapakTep CIy4alHbIX COOBITHMA.

OnHOBpEMEHHO C pacmupeHueM cdep TNPUMEHEHUsS MaTeMaTUKH B
COBPEMEHHOM 0011ecTBe BCE 0osiee BaXKHBIM CTAHOBUTCS MaTEMaTUYECKUN CTHUIIb
MBIIUICHUS, TPOSBISIIONIMNACA B ONpPENeNEHHBIX YMCTBEHHBIX HaBbIKax. B
Ipoliecce M3Y4eHUs: MaTEeMaTUKH B apceHan MPUEMOB M METOAOB MBIIUICHUS
YeJIoBeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIAYKLIMS W JACAYKIIHS,
00001IeHHe ¥ KOHKpETH3allMs, aHalu3 MW CHUHTe3, Kiaccupukamus u
cuctematusanmsi, abcrtparmpoBanue u aHamorus. OOBEKTHI MaTEeMAaTHUYECKHX
YMO3aKJIIOYeHUH, TpaBWia HMX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKHX TOCTPOEHUH, CIMOCOOCTBYIOT BBbIpaOOTKE yMEHHs (HOpPMYIHpPOBATH,
O00OCHOBBIBaTh M JOKa3bIBaTh CYXKJIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MBIIUICHWE. Benymias poib NpUHAIIEKUT MaTeMaThke U B (HOPMHPOBAHHUH
AITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS W BOCIIUTAaHUM YMEHHMH JEWCTBOBATH
[0 33aJaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATH H3BECTHbIE M KOHCTPYHPOBATH
HOBbIE. B mporiecce pemienus 3aa4 — OCHOBOM y4eOHOM JNEesATENIbHOCTH Ha ypoKax
MaTeMaTUKH — pPa3BUBAIOTCS TakKe TBOpYECKAas U TPUKIAAHAS CTOPOHBI
MBIIILJICHUS.

OOyueHne MareMaTuke Ja€T BO3MOXKHOCTb pa3BUBaTh y OOyYarolIuxcs
TOUHYIO0, pallMOHAJIbHYI0 U MH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hauboisee
HOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMYECKHE, TpapUUEecKUe CPEACTBA AJIs BhIPAXKECHUS
CYXJICHHI 1 HArJISTHOTO MX MPEICTABICHHUS.

HeoOxomumMbpiM ~ KOMIOHEHTOM  OOmIe  KyJabTypel B  COBPEMEHHOM
TOJNIKOBaHWW  SBIAETCA  OOIIee 3HAKOMCTBO C  METOAAaMH  TO3HAHHS
NEHCTBUTENLHOCTH, MPEACTABICHHE O TpEAMETe M METOJaX MAaTeMaTHUKH, WX
OTAMYMNA OT METOAOB JPYTrUX ECTECTBEHHBIX W TyMaHHUTapHBIX HaAyK, 00
OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTUKU JJIsl PEUICHHs] HAyYHBIX M MPHUKIATHBIX
3agad. Takum oOpa3zom, MaTemMaTHuecKoe 0Opa3oBaHHME BHOCUT CBOM BKJIAJ B
dbopmupoBaHue 001IeH KyIbTYPhI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU TakXe CIOCOOCTBYET 3CTETUUYECKOMY BOCIIUTAHUIO
YeJ0BeKa, MOHMMAaHHUIO KpacoThl M HU3SIIECTBA MaTEeMaTHMYECKUX PacCyKICHU,
BOCHIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

Hesan u3yuyenus ydeOHoro npeamera «MaremaTuka»
[IpuopureTHbIMU 1eISIMU O0ydeHHsI MaTemMaThKe B 5—10 kiaccax sBISIFOTCS:
(dopMHpOBaHKE LEHTPAIBHBIX MATEMATUYECKUX OHITHH (YMCII0, BETUYHMHA,

reoMeTpuiecKast durypa, NepeMeHHas, BEPOSITHOCTb, byHKIIHA),
00eCreunBaOIIUX IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTH MaTEeMaTHYEeCKOTO
o0Opa3oBaHus 00y4aIOLUXCS;

MOJIBE/ICHHE O0YYaIOIIMXCSl Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKU U OKPY>KAIOLIEro MUpa, MOHMMAaHHE MaTeMaTUKU Kak
4acTH 00IIel KyJIbTypbl 4YeJIOBEYECTRA;

pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH O0yyarommxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, MUCCIEN0BATEIBCKUX YMEHHM, KPUTUUHOCTH
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MBIIICHUS, UHTEPECA K U3YYEHHUIO0 MaTEMAaTUKH;

dopmupoBanre (QyHKIMOHATLHOM MAaTeMaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTb ~ IPOSBICHUS ~ MaTeMaTHYECKUX  IOHATHH,  OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJIbHBIX XU3HEHHBIX CUTyalUsX W IPU U3YYECHHM JIPYIUX
y4e€OHBIX MPEIMETOB, NPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh UX Ha SA3bIKE MAaTEMATUKU U CO37aBaTh MaTeMaTUUYECKHE MOJIEIH,
IIPUMEHATH OCBOCHHBI MaTEMaTUYECKUW anmapar Uil peleHUus IPaKTUKO-
OPUMEHTHUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLEHHUBATh IOJIYYEHHBIE
pPE3YJIbTATHI.

OCHOBHBIE JIMHUM COAEpk aHUs Kypca MmatemMaTuku B 5—10 kmaccax: «Hucna
U BBIUHCICHUD», «Anredpa» («AnreOpandeckue BBIPAKEHUSD», «YPABHEHHS H
HEpaBeHCTBA»), «DyHkium», «l'eometpus» («['eomerpuueckue QUrypbsl U ux
CBOMCTBa», «VI3MepeHrne TIeoMEeTpUYEeCKUX BeIuuyuH»), «BepodTtHocTs W
CTaTUCTHKa». J[aHHBIC JIMHUU PAa3BUBAIOTCS NApaJLIEIbHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOHM, OJJHAKO HE HE3aBUCUMO OJHAa OT APYroil, a B TECHOM
KOHTaKkTe M B3aumojeiictBuu. Kpome »3Toro, umx oOBEAMHSET JOrHYECKast
COCTaBJISIIOLIAs, TPAAUIMOHHO NpPUCyLIass MaTeMaTUKE W IPOHU3BIBAIOIIASL BCE
MaTeMaTHUYeCKUe Kypcbl U cojJepkarenbHble JUHUU. CQPopMyIupOBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapT€ OCHOBHOIO OOILEro
oOpa3oBaHMsl TpeOOBaHHE «YMEThb ONEPUPOBATH MOHATHAMH: OIpeAeIeHHE,
aKcHoMa, TeopemMa, J10Ka3aTeIbCTBO; YMEHUE PAClO3HABATh UCTHUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IPUBOJIUTH PUMEPHI M1 KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPULIAHUSA BBICKA3bIBAHMI» OTHOCUTCS KO BCEM KypcaM, a (OpMHpPOBaHUE
JOTUYECKUX YMEHHMM pacmpenenserca MO BCEM rojaM oO0y4YeHUsT Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Copnepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHust DenepanbHOil pabouell TpOrpamMMbl, pacHpenei€HHbIM TI0 T0JaM
o0y4eHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM OOydaroIIrecs: oOpaliajuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MAaTE€MaTUYECKHMMHM TOHATHAMM M HaBbIKAMU OCYLIECTBIISUIOCH
NOCNEAOBAaTEeAbHO M MOCTyHaTellbHO, €  COOJIIOJIGHMEM  NpUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHUS BKJIOYAJIUCh B OOIIYyI0 CHCTEMY
MaTeMaTUYECKUX MPEJCTaBICHUM OO0y4arolmuxcs, paciuupsiss U yriayomss eg,
o0Opa3ysl IpOYHbIE MHOKECTBEHHBIE CBA3H.

IpuHuunbl peanuzanuu padode
NPorpamMmsbl

[Ipn peammzanuu npuHnuna auddepeHIUuPOBAHHOTO (MHANBUIYATHEHOTO)
noaxoga B oOydyeHuu Marematuke oOydaromuxcs ¢ HOJA HeoOGxoaumo
YYUTBHIBATh YPOBEHb PA3BUTUSI Y HUX MaHyaJbHbIX HABBIKOB. YUHUTENh B MPOIECCE
oOy4yeHUs OmpeaessieT BO3MOXKHOCTH — YYaIllUXCSl  BBITIOJHATH NMHChbMEHHbBIC
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paboThl, TMONB30BATHCA MATEMATUYECKUMH HHCTPYMEHTaMH B  IpOIlEcce
MOCTPOEHUSI T€OMETpUUECKUX (UTyp M H3MEpUTENbHbIX omnepanuil. Tak ke B
mporecce O0OydeHHUsT MaTeMaTUKE, YUUTEII0 HEOOXOIUMO YYHTHIBATh YPOBEHb U
KAaueCTBO Pa3BUTHE YCTHOHN peun oOywaromuxcs. [Ipu HemocTaTouHOM ypOBHE €€
pa3BUTHS  HEOOXOAMMO  WCIIONB30BAaTh  TAKWE  METOJbI  TEKYIIETO W
MIPOMEKYTOUYHOTO KOHTPOJS 3HAHWW OOyYaronuxcsi, KOTOpble Obl OOBEKTUBHO
MOKa3bIBAIM PE3YJIbTATUBHOCTh HMX O0OydeHHs. BkirodeHus oOydaronmxcsi B
NPOEKTHYI0O U y4eOHO-UCCIIEOBATENbCKYI0  JESATENBHOCTh,  MPOBEACHUS
HAOJIOACHUM M SKCIEPUMEHTOB, B TOM UYHCJIE C HCIOJIb30BAHUEM Y4EeOHOTO
JabopatopHOro 000pyaoBaHUA, IU(PPOBOro (IJIEKTPOHHOIO) M TPATUIIMOHHOTO
U3MEpPEHUsI,  BKJIIOYAash  ONPEJCIICHHE  MECTOHAXOXIEHUs,  BUPTYaJbHBIX
7abopaTopui, BEHIECTBEHHBIX U BUPTYaJIbHO-HATJISAHBIX MOJIENEH, U KOJUICKIIHM
OCHOBHBIX MaTeMaTHUYECKUX OOBHEKTOB.

OOyuaromuecss C JBHTaTEIbHBIMH HApPYIICHUSIMH HCIBITHIBAIOT — PSI
TPYIHOCTEl B Tmporecce oOydeHUuss MareMmartuke. MOTOpHbIE HapyIICHUS
OTPaHUYMBAIOT  CIIOCOOHOCTh K  OCBOEHHUIO  MPEAMETHO  MPAKTHYECKOU
NEeATEILHOCTH. DTO MPUBOAUT K TOMY, YTO (POPMHUPYIOIIMECS 3HAHUA U HABBIKH
SIBJISFOTCSL HETIPOYHBIMU, TTOBEPXHOCTHBIMU, (PparMeHTapHBIMU, HE CBSI3aHHBIMU B
enuHytro  cucremy.  OOHapyXUBalOTCS  TPyAHOCTH B (OPMHPOBAHUU
MIPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEACTaBICHUHN, CUCTHBIX OIepalnid, paborte ¢
TETpaablo, YYEOHHKOM, CIOCO0aX 3alHuCH MPUMEPOB B CTOJIOMK, COOJIIOJIEHHEM
oporpaduueckoro pexuma.

Ha ypokax maremaruku, ooydatomuecss ¢ HOJIA ucnbIThiBat0oT 0COOECHHBIE
TPYAHOCTH TP BHITIOJTHEHUH PUCYHKOB, YEPTEIKEH, rpad)iKOB, TaK KaK UM TPYIHO
OJTHOBPEMEHHO JepXkaTh KapaHJall W JUHEHKY, I03TOMYy WM 00s3aTeabHO
TpedyeTcsi MOMOIIL B3pocioro (yuutens, accucrenra). Obyuatomemycs ¢ HOJIA
ObIBaET MPOIIEe HAXKATHEM KJIABUIIl BBHIOJIHUTH YEPTEXK HA KOMIBIOTEPE, YEM ITO
cAenaTh ¢ IOMOIIIBI0 KapaHama u nuHelku. Ooyyaromumes ¢ HOJIA moctaTouHo
TSDKEJI0O OCBaMBaTh BBOJ MAaTEMaTHYECKUX CHMBOJIOB, HAIPUMEDP, OOBIKHOBEHHBIX
TpoOeii.

Ecnu y obyyarorierocs ectb HapyiieHus PyHKIUN pyK, TO TEOMETPUIECKUH
MaTepuagl MOXHO pacCMaTpuBaTh O030PHO, 3a/layu, CBSA3aHHBIC C MOCTPOCHUEM,
MPOIMyCTUTh. BupTryanpHas mabopaTopus IO MaTeMaTHKEe, HalpuMep, Ha
miathopme MDOII (POII) nmaer oOydaromumcsi BO3MOXKHOCTH  BBITIOJHATH
MOCTPOCHNE TEOMETPUUECKHX (PUTYp Ha IITOCKOCTU M B MPOCTPAHCTBE, pabOTaTh C
KOOPJIMHATHOM TJIOCKOCThIO0. bosbiioe BHHMaHue HeE0OXoAMMO oOpamaTh Ha
MPAKTUYECKYIO HAINPaBJICHHOCTh O0YUYEHHUS MaTeMaTHKe, a UMEHHO: a) U3MEpPEHUE
MEPUMETPOB M IUIOMIaeH; O) BBIUMCIUTEIBHBIC HABBIKM, B TOM YHCIE U C
MOMOILBIO KaJIBKYJISITOPA.

Opnnoit u3 ocodeHHocTelt pabotel ¢ odoyuatomumucs ¢ HOA sBasercs To,
YTO UM HEO0OXOIUMO OOJIBITIE BPEMEHH JUIsl BHITIOJTHEHHS 3a7aHui, YeM 37J0POBBIM
OOyYaroIIMMCSI, TTOATOMY JUIsl KOHTPOJIS 3HAHUMN JIy4Ille MCTOJIb30BaTh 3a/la4il Ha
TOTOBBIX YEpTEXkKax, 3aJauyd, B KOTOPBHIX YK€ HaredaTaHO YCIIOBHEC W HAYallo
penieHus1, a 00yJaronMcst 0CTaéTcsl €ro TONbKO 3aKOHYUTH WIIM BBITIOJTHUTH



TECTOBbIC 3ajaHus. Ilepen KOHTPOJBHBIMH pabOTaMHU HEOOXOIMMO IPOBOIUTH
o0oOIIaronme ypokd mo Teme, Tak kak y ooOydarommxcsi ¢ HOJIA ormeuarorcs
HEJIOCTaTKU Pa3BUTHS MMaMiITH, OCOOEHHO KpaTkoBpeMmeHHou. (Oo6obrmaromnme
YPOKH JIalOT BO3MOXKHOCTh CKOHIICHTPUPOBATh BHHUMAaHUE Ha OCHOBHBIX
YIPaXHCHHSIX, BBEJCHHBIX B KOHTPOJIBHYIO PadoTy.

XapakTepucTHKa 0CO0bIX 00pa3oBaTeIbHBIX NOTPEOHOCTENH
odyuaromuxcs ¢ HOJA

Oco0nie 0Opa3oBaTeIbHbIE MOTPEOHOCTH Y O0YUYAIOIIUXCS ¢ HAPYIICHUSMU
OTIOPHO-ABUTATEILHOIO  almapara 3adaloTcs  CHerudUKON  JABUTATEIbHBIX
HapylIeHUH, a TakkKe CHeUU(PUKOM HAPYIICHUS TMCUXUYECKOTO pPa3BUTHUSA, H
OTIPENICIIAIOT 0COOYI0 JIOTHKY IOCTPOEHHUs ydeOHoro mporecca. Hapsay ¢ atum
MOXHO BBIJICJIUTh OCOOBIE IO CBOEMY XapakTepy HOTPeOHOCTH B OOYUYECHUH
MaTeMaTHKe, CBOMCTBeHHbIE BceM oOyyaromumes ¢ HOJIA:

— HEOOXOJMMO WCMOJIb30BAHUE CHEHUATbHBIX METO/JOB, MPUEMOB U
cpeacTB oOydeHHUs (B TOM YHCJIE CHEIUATM3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCHCTUBHBIX TEXHOJIOTHH), 00CCIEUMBAIOIINX PEATU3AMNI0 «OOXOIHBIX ITyTeH»
00yYeHHS; UCII0JIb30BAHUE BUPTYyAIbHON MaTeMaTHYECKOHN 1abopaToOpu.

— HAarJsaIHO-ACHCTBEHHBIN, IPEIMETHO-TIPAKTUYECKUN XapaKTep 00yUeHHS
MaTeMaTUKE U YIIPOIIECHUE CHUCTEMbl YueOHO-TTO3HABATEIbHBIX 3a/1a4, PeIllacMbIX B
nporiecce 00y4ueHus;

- CIICLIMAJIbHOE oOydeHue «TIEPEHOCY» c(hOpMHUPOBAHHBIX
MAaTEMATUYECKUX 3HAHWW M YMEHHH B HOBBIE CHTYAIlUd B3aUMOJCUCTBUS C
JICUCTBUTEIBLHOCTBIO;

— CIHelHaibHasi TIOMOIb B Pa3BUTUU BO3MOXKHOCTEM BepOallbHOW U
HeBepOaIbHOW KOMMYHHUKAITMY HAa YPOKaxX MaTeMaTHKH,

— KOpPpEKIUs TMPOU3HOCUTEIHLHON CTOPOHBI pPEYM; OCBOCHUE YMEHUS
HCIOJI30BaTh PEYb 110 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYaIIUH;

— obecrnieueHre 0CO000W MPOCTPAHCTBEHHOW U BPEMEHHOW OpTraHU3AINH
o0pa3oBaTeIbHOM CpeIbl;

— MaKCHUMaJIbHOE pAaCIIMPEHHE OO0pa3oBaTeIbHOTO  IPOCTpPAHCTBA  —
BBIXOJ 3a IIpefenbl  00pa30oBaTEIbHOTO  YUPEKICHHUS  TPH  PEIICHUH
MaTeMaTHYECKHX 3a7a4 M BBITIOJITHCHUH IIPOCKTHBIX padoT.

— HCIOJIb30BaTh AJITOPUTMBbl JIEUCTBUU MPU PEIICHUH OOYYaIOIIUMHU C
HOJIA ompeneneHHBIX THUIOB MAaTEMAaTHYECKUX 3a/lad, B TOM YHCIE B IPOLECCE
BBITIOJTHEHHUS CAMOCTOSITEIbHBIX pa0oT.

MecTo npeaMeTa B y4eOHOM IIaHe
B cootBerctBuM ¢ dDenepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM  OCHOBHOTO  OOIIero oOpa3oBaHUS  MaTeMaTWKa  SIBISACTCS
o0s3aTeNbHBIM TPEMETOM Ha JaHHOM ypoBHe oOpaszoBanms. B 5-10 kmaccax
y4eOHbIl TpenMeT «MareMaTrkay TPaauIMOHHO U3Y4YaeTCsl B paMKaX CJICTYIOITUX
y4eOHBIX KypCOB: B 5—6 KJlaccax — kypca «Martemartukay, B /—10 kiaccax —
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KypcoB «Anrebopa» u «['eomerpusi». Hacrosmei mnporpaMmoil BBOJUTCS
CaMOCTOATENbHBIN YueOHbIN Kypc «BEepOSATHOCTh M CTATUCTUKAY.

TemaTnyeckoe IUIAHUPOBAHHWE YYEOHBIX KypCOB M PEKOMEHAYEMOE
pacnpeneneHue  y4yeOHOro BpEMEHHM JUIsl  H3Yy4YEHHUsS  OTACJIBHBIX  TEM,
IIPEUIOKEHHBIE B HACTOAILIECH MPOTrpaMMme, HaJ0 pacCMaTpuBaTh KaK NMPUMEPHBIE
OpPUEHTHPHI B TIOMOIIIb COCTABHUTENIO0 aBTOPCKOM pabodeil mporpaMMbl U MPExe
BCEr0 YUYUTENI0. ABTOp paboyell mporpamMmsbl BOPABE YBEIUYUTh WIM YMEHBIINUTH
MPEIIOKEHHOE YHUCIIO YYEOHBIX YacOB HA TEMY, UTOOBI YIITyOUThCS B TEMATHKY, B
OOJIBIICH CTENEeHNU 3aMHTEPECOBABIIYIO O0YUYaIOIIUXCS, WM HAIIPaBUTh YCUIIUS HA
MIPEOJOJICHNE 3aTPYIHEHUI. J[OMyCTUMO TaKXe JIOKAIbHOE MEPEPACTIPEICIICHUE U
MEPECTaHOBKA 3JIEMEHTOB COAEPKaHUsI BHYTPH JAHHOTO KJIAcCa WM BHYTPHU BCETO
Kypca npu HeoOxoauMocTu. KoinyecTBo MpoBEepOUYHBbIX paboT (TeMaTHYECKU U
UTOTOBBI KOHTPOJIb KadecTBa YCBOEGHMS Yy4Ye€OHOro MaTepuaja) M HMX THI
(camocTOsITEIbHBIE M KOHTPOJBHBIE PA0OTHI, TECThI) OCTAIOTCA HAa YCMOTPEHHE
yunurtens. Takxke ydyuTedab BOpaBE YBEJIWYUTh WIM YMEHBLIUTh YHUCIO YYEOHBIX
yacoB, OTBeAEHHbIX B DenepanbHOl padouell mnporpamMmme Ha 00001IeHuE,
NOBTOPEHUE, CHCTEMATH3alMI0 3HAaHUW oOOydarmuxca. EIWHCTBEHHBIM, HO
NPUHIUIUAIBHO BAXKHBIM KPUTEPHUEM, SIBIIAECTCS JIOCTH)KEHHE pEe3ylbTaTOB
oOy4eHHMsI, YKa3aHHbIX B HACTOSILIEH MpOrpaMMe Ha KOHEI YPOBHS OCHOBHOIO
oO1iiero ooGpazoBaHusl.

Conmepxxanue ydeOHOro mnpenMera «MaremaTtuka», NpPEICTaBICHHOE B
denepanbHO amanTupoBaHHOM paboueilt nporpamme, coorBercTByer DPI'OC
000, ®PenepanbHON OCHOBHOM 00pa30BaTelbHON MPOrpaMMe OCHOBHOTO OOILETO
o0pa30BaHMsI C yUETOM MPOJIOHTAIUU HA OJIUH TO/I.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

OcBoenue yueOHoro mnpeamera «Maremarukay HOJKHO OO€CIeurBaTh
JOCTIDKEHHE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl  CIEIYIONIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE Pe3yJbTAThI

JIngHOCTHBIC pEe3yJbTaThl OCBOCHHUS IPOTpaMMbl y4eOHOro MpeaMera
«MaremaTuka» XapakTepUu3yrTCs:

ITaTpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpeca K NPOIUIOMY H HACTOSIIEMY POCCHMCKOU
MAaTEMaTUKH, IIEHHOCTHBIM OTHOIICHHWEM K  JOCTHXXCHHUSM  POCCUHCKHX
MAaTEMaTUKOB M POCCHMCKOM MAaTEMaTHUYECKOM WIKOJIbI, K HWCHOJIb30BAHUIO ATHX
JOCTIKCHUM B IPYTUX HayKaX W MPHUKJIAJAHBIX cdepax.

I'paxxpaHckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEN IpaXkJaHUHA U PeaIM3alliK ero
npaB, TMPEJICTABJICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS
PA3IMYHBIX CTPYKTYP, ABJICHUM, IPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
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OIIPOCHI U IIp.); TOTOBHOCTBIO K OOCYXJACHHUIO ITHUECKUX IPOOJIEM, CBS3aHHBIX C
IIPAKTUYECKUM IPUMEHEHHUEM JOCTWKCHHW HAyKH, OCO3HAHHUEM BaXXHOCTH
MOPAJTBHO-3THYECKUX MTPUHIUIIOB B ACSITEIBHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHHH MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTHYE€CKOro
oOpa3oBaHMsI Ha TPOTSIKEHUM BCEU KU3HU ANl YCHEHTHONW TNpo(dhecCHOHATbHON
JESITEIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH; OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTaHue:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3ICTETHYECKOMY BOCIPUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHUM, PacCyX ACHUW; YMEHHUIO BUIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTalUuel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHbBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKu Kak c(epbl 4YeloBEYeCKOn
JeATEIbHOCTH, TAaNoB €€ pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MATEMATHYECKOW KYJIbTypOW Kak CPEJICTBOM
NO3HAHUS MHpA; OBJAJACHHUEM MPOCTEHIIMMHU HaBbIKAMU HCCIEA0BATEIbCKOM
NEATEIBbHOCTH.

Pusznyeckoe BOCNHMTAHME, (POPMHUPOBAHHME KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JI1AT OOy Hs:

TOTOBHOCTBIO MPUMEHSATh MAaT€MAaTHYECKUE 3HAHUA B MHTEpPECax CBOETO
3I0pOBbsl, BEAEHMSI  3A0pOBOro  oOpa3a KU3HH  (3I0pOBOE  MUTAaHHE,
cCOQJIaHCUPOBAHHBIM pEXUM 3aHATHUH M OTAbIXA, peryispHas (unyeckas
aKTUBHOCTbB); C(OPMUPOBAHHOCTHIO HABBIKA pe(ieKCHM, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ IpaBa JPyroro 4eaoBeKa.

JIKOJIOrHYeCKOe BOCIIUTAHUE:

OpMEHTaluel Ha MPUMEHEHUE MaTEMaTUYECKUX 3HAHUH ISl peleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKPYKAIOIIEH Cpejbl, IJIaHUPOBAHUS IMOCTYNKOB U
OLICHKM WX BO3MOKHBIX MOCJEACTBUN MJIsi OKPY’KAIOIIEH cpeibl; OCO3HAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX POOJIEM U IMyTeH UX PEICHUS.

JINYHOCTHBIE pe3yJbTaThl, od0ecrneynBalonue aJanTanuio
o0yuyamomerocssi K H3MEHSIIOIUMCSI YCJOBHSIM COUMAJIBHOI W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSX HEOINPEIEIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y JPYrUX JIOAeH, mpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIBITA IPYTHX;

HEOOXOJUMOCThI0O B (OPMHpPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
(bopMynIupoBaTh UJIEU, TOHATHSA, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee He M3BECTHBIX, OCO3HABaTh JEUIUTHI COOCTBEHHBIX 3HAHUN U
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KOMITETEHTHOCTEH, MJIAHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYaIlMIO, BOCIHPHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pelIeHUs] U JeHCTBUA, (OPMYIUPOBATh W OILIEHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIIBIT.

MeTanpeameTHbie pe3yJbTaThl

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTrpaMMbl Y4EOHOIrO IMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM VHUBEPCANbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusmMu U YHUBEPCANbHLIMU PeYIAMUGHBIMU OeliCMBUIMU.

1)  Vuueepcanvuvie  no3nasamenvHvle  Oelicmsus  0becnedusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECcos obyuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYJCcarouwjeco  Mupd,  NpUMEHEeHUe  JI02UYECKUX,
uccne008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayuetl).

Ba3oBble Jjoruveckue aeicTBus:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKK MaTeMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWA MEXIy TOHATHIMH; (OPMYITHPOBATH
OTIpeICICHUS TTOHATHUH; yCTaHaBJIMBAThH CYIIIECTBCHHBIN MIPU3HAK
KJaccu(UKaluy, OCHOBaHUSA s OO0OOLIEHUS U CpaBHEHUSA, KpUTEpUHU
MIPOBOIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (HOpPMYyIUpOBaTh W  TIPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE M OTPHUIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE; YCIIOBHEIE;

BBISIBIISITh ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTtuBopedrs B ¢akTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKIACHUSIX; MpeJiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOABI C HUCIIOJIb30BAHMEM 3aKOHOB JIOTHKHU, JETYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

paz0OupaTh JI0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSIMbBIC U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIbHO  HECJOXKHBIE  JIOKa3aTelIbCTBA
MaTeMaTH4eCKnX (PaKTOB, BHICTPAUBaTh apTYMEHTAIIUIO, PUBOIUTH MPUMEPHI 1
KOHTPIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;

BBIOMpPATh CMOCO0 pemeHuss y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUS, BBHIOMpaTh HauWOoJiee TOAXOMANUNA ¢ y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciaenoBare/ibCKkue A1eHCTBHUSA:

HCIIOJIH30BaTh BOMPOCKHI KaK MCCIIENOBATEIHLCKUM WHCTPYMEHT IMO3HAHMUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpPEYHE, MPoOJIeMy,
CaMOCTOATENILHO YCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJUTH IO CAMOCTOSTEIBLHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOATENHEHO (POpMYyIHUPOBATH 00OOIIEHUS M BBIBOJBI TIO PE3yJIbTaTaM
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IPOBEAEHHOIO  HAONIOJEHUS, HCCIENOBaHUS, OLIEHUBAaTh JOCTOBEPHOCTb
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh

MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.
Pabora ¢ unpopmanmei:

BBISIBJISITH  HEJJOCTATOUYHOCTh U HM30BITOYHOCTh HH(OpPMAIUM, JaHHbBIX,
HEOOXOUMBIX JIJIsl pELICHMS 3a1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IUYHBIX BUAOB U (OPM NPEICTABICHUS;

BbIOUpaTh GOpMy TpEACTaBICHHUS HHPOPMAIMH M HLIIOCTPUPOBATH
peliaeMble  3aJayd  CXEMaMM, JAMarpaMMaMH, HMHOW Trpapukoil U HX
KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh HMH(MOpPMALMU IO KPUTEPUSIM, MNPEIIOKEHHBIM
YUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

2)  Vuusepcanvhvle KOMMyHUKamugHwle  Oelicmeusi  00ecnedusaom
CcPOPpMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYAIOUUXCHL.
OO0menne:

BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY
3p€HHUs B YCTHBIX (MpU HAIMYUU BO3MOKHOCTH) U MTUCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUSI 10 XOJy pelIeHUsd 3a7adyd, KOMMEHTHPOBATh  IOJTYYEHHBIH
pe3yibTart;

B X0JI€ 0OCY>KIEHU 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npo0yieMbl, peliaeMol 3alayd, BBICKa3blBaThb HJAEH, HALEJICHHBIE Ha IOMCK
PELICHMS; CONOCTABIATh CBOM CYXKJIEHHS C CYXICHUSMHU JPYTHX YYaCTHUKOB
nuanora, oOHapyXUBaTh PA3IMYUE M CXOJCTBO MO3MIIMI; B KOPPEKTHOU (popme
(bopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,;

OPENCTaBIATh  pPE3yJbTaTbl  PEIICHMS  3aJadd,  DKCIIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA; CAMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHUS C
y4€TOM 3a/ad Npe3eHTalud, OCOOEHHOCTEH ayJuTOpPUM WU WHIWBHIYaTbHBIX
BO3MO>KHOCTEMN.

CoTpyaHu4ecTBo:

NOHMMAaTh M HUCIOJB30BaTh  NPEUMYLIECTBA  KOMaHIHOM "
WHIUBUIYAIbHOM palbOThl NpH PEIIEHHMH Y4YeOHbIX MaTEeMaTUYECKHUX 3ajady;
NPUHUMATh 1I€JIb COBMECTHOM JIESTEIbHOCTH, IUIAHUPOBATh OPTraHHU3ALUIO
COBMECTHOM paboThl, paclpeAesarh BUAbl padOT, TOrOBAPUBATHCS, O0OCYKIATh
MIPOIIECC U pe3yNbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIFOCH;

y4yacTBOBaTh B TPyNmnoBbIX (opmax paboTsl (0OCyXaeHus, 0oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI M [Ip.); BBINOJHATH CBOIO YacTh pPabOThl U
KOOPJIMHUPOBATh CBOU JEUCTBHUS C JIPYTMMU YJIEHAMU KOMAaHJbl; OLIEHWBATh
KayeCTBO CBOETO BKJIaJa B OOILINI MPOAYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBUS.

3) Vuusepcanonuvie  pezynamuenwie oeticmauist obecneyusaiom
Gopmuposane cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
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Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIISITh TUIAH, QJITOPUTM PEIICHHS 3aJaud (WM €ro
4YacTh), BBIOMPATh CIOCOO peHieHUusT ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BapHAHTHI
pelieHui ¢ yaéToM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJ€Th CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca U
pe3yJibTara peleHnsl MaTEMaTUIECKOM 3a/1auu;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTHh IMpPH PpPELICHUU
3aJl1a4v, BHOCUTh KOPPEKTUBHI B I€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA JAEATEIBHOCTH MOCTABIECHHON LIETU
U YCIIOBUSIM, OOBSCHATh HPUYUHBI JOCTHIKEHUS WM HEIOCTHKEHUS LIEJu,
HaXOJUTh OIIMOKY, aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJibTATHI

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI paboyeil MporpamMMbl MO MaTeMaTHKe
MIPE/ICTABIICHBI 10 TOJlaM 00y4YeHHUs B CIEAYIONIUX pa3jieiaxX MporpaMMbl B paMKax
OTIIEJBHBIX KYpCOB: B 5—6 Kjaccax — kypca «Marematuka», B /—10 kmaccax —
KypcoB «Anrebpay, «['eomerpus», « BepoITHOCTh U CTATUCTUKAY.

Pa3BuTHe JIOrHYECKUX MPEICTABICHUI U HABBIKOB JIOTUYECKOTO MBIIIJICHUS
OCYILECTBIISIETCS HA MPOTSHKEHUHU BCEX JIET 00yUEHMsI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmonaraercsi, 4TO BBIMYCKHUK OCHOBHOM IIIKOJIbI
CMOXET CTPOUTh BBICKA3bIBAaHUS W OTPHUIIAHUS BBICKA3bIBaHWM, paclio3HaBaTh
WUCTUHHBIC W JIOKHBIC BBICKA3BIBAHWS, MPHBOJIUTH NMPUMEPHI M KOHTPIPUMEPHI,
OBJIaJICET TOHATUSIMU: ONpENENIEeHHuEe, aKkChuoMa, TeopeMa, JO0Ka3aTeIbCTBO — U
HAY4YUTCS UCTIONB30BATh UX MPHU BHITIOJIHEHUH YY€OHBIX U BHEYUEOHBIX 3a/1a4.

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5—6 KJIACCBbI

Lenu u3yveHusi yaeOHOro Kypca

[IpuopureTHbIMU 1ENSIMU OOyYEHHsI MaTeMaThKe B 5—6 Kilaccax SIBISIOTCS:

npoaoHkeHne (GOPMUPOBAHUS OCHOBHBIX MAaTEMATHYECKUX MOHATHH (UHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), 00OecrnedrBarOUIMX IMPEEMCTBEHHOCTh H
MEePCIIEKTUBHOCTh MAaTEMATUUECKOTO 00pa30BaHUs O0yUarOITUXCS;

pa3BUTHE MHTEIUIEKTYyaJbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHH, HHTEpeca K U3yUEHUIO
MaTeMaTHKHU;

NOJIBE/ICHHE O0YYarolUXCsl Ha JOCTYIMHOM JJIsi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY’KAIOIIEro MUPA;

dbopmupoBanre (HYHKIIMOHATLHOM MaTeMaTHYECKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTHUYECKHE OOBEKTHI B PEAbHBIX KU3HEHHBIX CHTYaIlUsX,
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IIPUMEHATh OCBOECHHBIE YMEHHUSI LISl PELICHUS TPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4,
MHTEPIPETUPOBATh IOIYYEHHBIE PE3YJIbTaThl U OLICHMBATh UX HAa COOTBETCTBHE
IIPAKTUYECKON CUTyallUU.

OCHOBHBIE JIMHUU COJAEPKaHHUA Kypca MaTeMaTWuKH B 5—6 Kiaccax —
apudmeTryeckass M TEOMETpPHUYECKas, KOTOPbIE pa3BHBAIOTCS MapalljieNIbHO,
KaXJ1as B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJHA OT
JIpYroM, a B TECHOM KOHTAaKT€ M B3aUMOJECUCTBUU. Takke B Kypce€ MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU alireOpbl U ONMKUCATEIbHON CTATUCTHKHU.

N3yyenue apudmeTndeckoro Mareprana HAaUMHAETCA CO CUCTEMATHU3alluu U
pPa3BUTHA 3HAHUM O HATYPAJIbHBIX YUCIAX, MOJYYEHHBIX B HA4aJIbHOW 1IKoJe. [Ipu
TOM COBEPIICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKH U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCA C PA3BUTHUEM BBIYMCIUTEIBHOM KYyJBTYPHI, B
YaCTHOCTH C 0Oy4YEHHEM MPOCTEUIIUM NMPUEMAM NPUKUAKUA U OLEHKH PE3YJIbTATOB
BbIUKcIeHU. WM3ydeHwe HaTypaimbHBIX 4YHCEN TMPOAOJDKAaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NOHATHUAMH TEOPHUH JIEIIMMOCTH.

Hpyroit KpymHbI OJIOK B coJepKaHUM apU(METUYECKOW JIMHUM — ITO
npoou. Havano n3ydeHus: OOBIKHOBEHHBIX M JIECATUYHBIX IpOOEil OTHECEHO K 5
KJ1acCy. DTO MEPBBIM 3Tan B OCBOEHUU Jpo0eH, Korjga MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, TIOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npobeil B MONHOM 00BbEME MPEAIIECTBYET M3YUEHHUIO JECATUYHBIX OpoOei, uTo
1eJIeco00pa3sHO C TOYKH 3pPEHUS] JIOTUKU H3JI0KEHHUS YHUCIOBOM JMHHMM, KOTJa
npaBuia JEUCTBUM C JI€CATHYHBIMU JAPOOSIMH MOXHO OOOCHOBAaThH YK€
W3BECTHBIMHM AJITOPUTMAMH BBITIOJIHEHUS ACHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH.
3HaKOMCTBO C JI€CATHUYHBIMU IPOOSMH PACIIMPUT BO3MOXKHOCTH ISl TOHUMAHUS
OOyYarOIIMMUCS TPUKIAJHOTO MPUMEHEHUS HOBOM 3allMCU NIPU U3YUYEHUU APYTHUX
MPEAMETOB U NPU IMPAKTHUYECKOM HCNOJb30BaHMHU. K 6 KilacCy OTHECEH BTOPOM
3Tal B M3YYEHUU JApoOeH, TIJe MPOUCXOAUT COBEPUICHCTBOBAHUE HABBIKOB
CpaBHEHUsI W TmpeoOpa3oBaHus Jpo0Oei, OCBOEHUE HOBBIX BBIYMCIUTEIbHBIX
aITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIYHUCICHUW, B TOM UHCJIE 3HAYCHUU
BBIPXEHU, COIepKaIUX U OOBIKHOBEHHBIE, U IECATUYHBIE APOOU, yCTaHOBJICHUE
CBSI3€M MEXAy HUMH, paCCMOTpPEHHE NPUEMOB pelIeHUs 3a7a4 Ha Apodu. B Hayane
6 KJ1acca MPOMCXOAMUT 3HAKOMCTBO C MOHATHEM MPOLEHTA.

OCOOEHHOCTBIO M3Y4YEHHUS] TIOJOKUTENIbHBIX W OTPULATENBHBIX YHUCEI
ABJISIETCA TO, YTO OHU TAaK)KE€ MOTYT PAaCCMATPUBATHCS B HECKOJIBKO ATAmoB. B 6
KJIacCe B Haudalie u3ydyeHus Tembl «llonoKuTenbHbIE M OTPULIATENIBHBIE YHUCIIA»
BbIesieTCa noarema «llemple 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULATEIIBHBIMA  YUCJIaMM W JCUCTBUAMU C  I[IOJIOXKUTEIBHBIMA U
OTPULIATENIBHBIMU YUCIAMHU IPOUCXOJUT HA OCHOBE COAEPIKATEIBHOTO IOAXOJA.
OTO MO3BOJISIET HA JOCTYIIHOM YPOBHE ITO3HAKOMMTH yYaIUXCSl NMPAKTHYECKH CO
BCEMHU OCHOBHBIMHM INOHATHSAMH TEMBI, B TOM YHUCJIE U C MPAaBUIaMU 3HAKOB IpU
BBITIOJIHCHUN apu(PMETHUEeCKuX AeUCTBUi. M3ydeHue parmoHAIbHBIX YHCENl Ha
3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJ0JIKEHO B Kypce anreOpsl 7 Kiacca, UTO CTaHET
CJIEAYIOIIMM MPOXOJOM BCEX MPUHUUIHAIBHBIX BOIIPOCOB, TEM CAMBIM
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paszeneHrne TpyAHOCTEN oOseryaer BOCHpUATHE MaTepuaia, a paclpeesieHue BO
BPEMEHHU CIIOCOOCTBYET IIPOYHOCTU NPUOOPETAEMBIX HAaBBIKOB.

[Tpu oOyueHuU pelieHHI0 TEKCTOBBIX 337ad B 5—6 Kjaccax HMCIONb3YIOTCS
apudmernyeckue TpuUEMBI perieHus. TeKCTOBbIE -3a7aud, pellaemble IpU
OTpa0OTKE BBIYMCIMTEIBHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMAaTPUBAIOTCS 3aJaud
CIIEYIOIIMX BHUJOB: -33Jja4d Ha JBW)KCHHE, HAa YacCTH, HA MOKYIKH, Ha paboTy U
IIPOU3BOJIUTENIBHOCTD, HA MPOLIEHTHI, HA OTHOLIEHU M mpornopuuu. Kpome toro,
oOyuJaroluecs: 3HaKOMATCA ¢ NpuéMaMu pellieHus 3a1a4d nepebopoM BO3MOKHBIX
BapHaHTOB, yyaTcs paboTarh ¢ UHGOpMaLUEH, MPeACTaBIEHHON B opme TaOIuI
WJIM TAarpamM.

B paboueli nporpaMmme npeaycMOTpeHO (pOPMUPOBAHUE MPONEIEBTUYECKUX
anreOpanvyeckux NpeAcTaBlIeHUNA. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIAa B
3aBUCHUMOCTH OT MaT€MAaTH4YE€CKOI'0 KOHTEKCTa BBOAMTCS IOCTENEHHO. byKBeHHas
CUMBOJIMIKAa UIMPOKO HCIHOJB3YEeTCS NPEXJIe BCEro s 3aluch  OOUIMX
YTBEPXKICHUM W TpEeMIoKEHUH, (POopMys, B YaCTHOCTH ISl BBIYHCICHHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuka» 5—6 KJIacCOB NMpEICTABICHA HATJIAIHAS T€OMETPHS,
HallpaBJ€HHAas Ha pa3BUTHE OOpPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUsl, M300pA3UTENbHBIX YMEHUH. OTO BaXHBIM 3Talm B HM3yYCHHH
F€OMETPUH, KOTOPBIM OCYIIECTBISETCS HA HArJISJHO-TIPAKTUYECKOM YpPOBHE,
ONMpaeTcsi Ha HarJAHO-00pa3HOe MblluIeHHEe oOydaromuxcs. bonbmiass posb
OTBOJMTCS IIPAKTUYECKON JEATEIIBHOCTH, OIIBITY, DKCIIEPUMEHTY,
MoieapoBaHuto. O0yyaroniecs: 3HaKOMATCA C T€OMETPUYECKUMU (UrypaMu Ha
IUIOCKOCTH U B TNPOCTPAHCTBE, C UX MNPOCTEUIIUMHU KOHQUTYpalMsIMH, ydaTcs
u300pakaTb MX Ha HEIMHOBAHHON M KieTyaToM Oymare, paccMaTpuBalOT HUX
MPOCTEUIINE CBOMCTBA. B mponecce W3ydeHUsl HArIAIHOM I€OMETPUM 3HAHMS,
MOJIy4YeHHbIE OOYy4YalOIIMMHUCS B HAYaJbHOM IIKOJE, CUCTEMATU3UPYIOTCA M
pPaCIIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ydeOHOMY TUIaHy B 5—6 Kjaccax HM3y4aeTcsi WHTETPUPOBAHHBIM
npeamer «MareMarrkay, KOTOPBIA BKJIIOYAeT apuMeTHUecKuil Marepuan u
HarJISIAHYI0 TEOMETPHIO, a TaKXe MPONEJACBTUYECKUE CBEICHUS W3 aireOphl,
AJIEMEHTHI JIOTUKHU Y HadaJla ONKUCATEIbHOW CTATUCTUKH.

YueOHbIl MJIaH HAa U3yYeHUE MAaTEMAaTHKU B 5—6 Kjaccax OTBOJUT HE MEHEE
5 y4eOHBIX YacOB B HEJCNIIO B TEUEHHUE KaXJOTO Irojila 00yUeHHs, BCEro He MEHee
340 y4yeOHBIX 4acoB.

Copepr«aHue yyebHoro kypca (no rogam obyueHus)
5 Ky1ace
Hamypanonuie uucna u nynsp
Hatypansnoe yucno. Psa natypansubix uncen. Yucno 0. M3o0paxenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOMA.
[lo3unmonHas cucrema cuuciieHus. Pumckas HyMmepanusi Kak IpUMeEp
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HETIO3UIIMOHHOW CUCTEMBI CUHCIieHus. [lecsaTuaHas cuctemMa CYuCIeHusI.

CpaBHEHHE HATYPAJIBHBIX YHCEI, CPABHEHUE HATYpPaJIbHBIX YHCET C HYJIEM.
Crioco0OsI cpaBHeHHSI. OKPYTIICHHE HATYpPAIbHBIX YHCEI.

CrnoxeHue HaTypalbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOXKEHUH. Brrauranue
KakK JIeliCTBHE, 0O0OpaTHOE CIOKEHHUIO. Y MHOKEHUE HATYypaJbHBIX YHCEN; CBOWCTBA
HyJIs W eOWHWIBI TpH yMHOXeHWHW. JlemeHwme Kak nedcTBue, oOpaTHOE
YMHOXeHUI0. KOMIIOHEHTHI IeiicTBHM, CBs3b MeX Ay HUMH. [IpoBepka pe3ynbTaTa
apuMeTHIecKoro neicTBusa. llepeMecTUTENTbHOE W COYETATEebHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHS, paCIpeeIUTEeIbHOE CBOMCTBO (3aKOH)
YMHOKCHHSI.

Hcnonb3oBanue OYKB Jisi 00O3HAYEHHUS HEU3BECTHOTO KOMIIOHEHTa U
3aMKMCH CBOMCTB apU(PMETUUECKUX TEHCTBUM.

Jlenmutenn W KpaTHBIE YHCIIA, Pa3IOKCHWE HAa MHOXUTENH. [IpocTeie u
coctaBHbIe uncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTkoM.

CreneHb C HaTypajJbHBIM I[IOKa3aTeJeM. 3aluCh 4YKCIa B BHJIE CYMMBbI
pa3psAIHBIX ClaraeMbiX.

UucnoBoe BbIpakeHHE. BbluMClieHHEe 3HAYEHHM YHCIOBBIX BBIPAKEHUU;
MOPSJIOK  BBIMIOJIHEHUsST  JieHcTBuid.  Mcmonb3oBaHue  TpU  BBIYMCIICHHSIX

MIEPEMECTUTEIIBHOTO u COYETATCIBHOTO CBOICTB
(3aKOHOB) CIIOKEHUS M YMHOXEHUS, PACTIPEACIIUTESILHOTO CBOMCTBA YMHOKCHHUS.
Jlpoou

[IpencraBiaenne o ApodM Kak crmocod0e 3alucud  4YacTh  BEJIUYMHBI.
OObikHOBeHHBIE nIpoOu. [IpaBunbHBIE W HempaBwibHBIE JapoOu. CMelaHHas
Ipo0b; TPEACTABICHHE CMEIIaHHOM ApoOM B BHUAE HENPABWIBHOW JpoOM M
BBIJICJICHUE 1IEJI0M YacTW 4YKClia U3 HEeNMpaBUIbHOU Npodu. M3obpaxkenue apoleit
TOYKaMH Ha 4uclIoBOM npsiMoii. OcHOBHOE cBOMCTBO apodu. CokpalieHue apooei.
[IpuBenenue n1podbu kK HOBOMY 3HaMeHartento. CpaBHEHHE IPOOEH.

CrnoxxeHue U BblYMTaHUE JIpoOei. YMHOXKEHUE U JeleHne qpo0eil; B3auMHO
oOpaTHbie 1pobu. HaxoxaeHue yacTu 1eaoro U Leaoro mo ero 4acTu.

Hecatuunas 3anuck ApoOei. IlpencraBienue aecsTUYHOM ApoOU B BHUIE
OObIKHOBEHHOH. M300pa’keHne IeCATUYHBIX ApoOeil TOYKaMH Ha YHCIOBOU
npsimoil. CpaBHEHHUE IECSITUUHBIX IpOOei.

ApudmMernueckre JEHCTBUA C JECATUYHBIMH JpoOsimu. OxpyrieHue
JECATUYHBIX APOOEH.

Pewienue mexcmoegwix 3adau

Pemenne TekCcTOBBIX 3ajady  apudMeTHYECKUM crnocoboM. Pemienue
JOTUYECKUX 3ajad. PemeHue 3amady nepeOOpoOM BCEX BO3MOXHBIX BapUAHTOB.
Hcnonb3oBaHue Mpy pelieHUu 3a7a4 TaOJUI] U CXEM.

Pemenue 3amau, comepkalMx 3aBUCHUMOCTH, CBSA3BIBAIOLIUME BEJIUYWHBIL:
CKOPOCTb, BpE€Ms, pPAaCCTOSIHHE; I€Ha, KOJIMYECTBO, CTOUMOCTb. EXMHUIIBI
U3MEpEHHs: Macchl, 00bEMa, ILIEHbI; PACCTOSHUS, BPEMEHH, CKOpPOCTH. CBs3b
MEXKly €IMHUIAMUA U3MEPEHUSI KaXKI0M BETUYUHBI.

Pemenrie 0CHOBHBIX 3a71a4 Ha IpoOH.

[IpencTaBnenre TaHHBIX B BUIE€ TAOJIUII, CTOJIOYATHIX UArPaMM.
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Haznaonaa zeomempus

Harnsinuele mpejactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, Jyd, yToJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yro. [Ipsamon,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METpUYECKUEe €IMHULBI JUIMHBL. [[JIMHA JIOMaHOW, IEPUMETP
MHOI'OYroJIbHUKA. MI3MepeHne U MoCTpOEHUE YIJIOB € IIOMOLIBIO TPAHCIOPTHPA.

Harmsimaple mpenctaBiaeHus o (Urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIEHUK, KBaJIpaT; TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B ToM yucie Ha kieryatoi Oymare. Iloctpoenue
KOH(UTYpalMii U3 YacTe MpsSMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare. Vcnionb30BaHie CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAJApATA.

[Inomanae MPSAMOYTOJbHHKA UM MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (GUryp, U300paKE€HHBIX Ha KIeT4aTou Oymare.
EnvHuner namepeHust miomaim.

Harnsannasie MIPECTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
OpsIMOYTOJIbHBIM  Tmapaienenunen, KyO0, MHororpaHHuku. 3o0paxxeHue
IPOCTEUIINX MHOrOrpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. CosnaHue
MoO/ieJield MHOTOIPaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJTACTUJIMHA H . ).

O0BEM TPSAMOYTOJLHOTO MNapajuienenumena, kyoda. EguHunbl uzmepeHus
o0BEMma.

6 ki1acc

Hamypanvnwie uucna

Apudmernueckre NEHCTBUS C MHOTO3HAYHBIMH HATYypaJbHBIMU YHCIIAMHU.
UucrnoBble  BBIpOKEHHs, TMOPSJOK  JEHCTBUW,  HCIOIB30BaHHUE  CKOOOK.
Hcnonb30BaHWE TpPU BBIUYHUCICHUAX MEPEMECTUTEIBLHOTO W COYETATEIIbHOTO
CBOWMCTB CJIOXKEHHSI M YMHOXECHHS, PaCHpEICIUTEIbHOTO CBOMCTBA YMHOMXKECHHS.
OKpyrieHue HaTypalbHBIX YHUCE.

JlenuTenu U KpaTHbIE YUCTIa; HAMOOJbIINKA OOIIMNA ACIUTENIb 1 HaUMEHbIIIEe
oO1wree kpaTHoe. JlenMMocTh CyMMBI U ITpou3BeieHus. JleneHne ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs1 ApOoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiiounBaHue 1pooeil. Pemienue 3a1a4 Ha HaXOXKJIEHUE YacTH OT
LEJIOr0o M WENOoro Mo ero vactud. JpoOHoe 4Mciio Kak pe3ysbTar JAeJICHHS.
[IpencraBienue AecATUUHON IpoOU B BUE OOBIKHOBEHHOM APOOU U BO3MOKHOCTD
IIPEICTABICHUS] OOBIKHOBEHHOU ApOoOU B BUAE AeCATUYHOM. JlecsaTuuHble ApodH 1
METpHUYECKasi cucreMa Mep. ApuMeTudecKkre AEHCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITHYHBIMU APOOSIMHU.

OtHomienne. JleneHne B MaHHOM OTHONICHHWH. Macmrad, TpOmopIus.
[IpumeHenune mponopuuy Mpy PEeIICeHUH 3a4ad.

[Tonarue mpoiieHTa. BriuncieHne mpoleHTa OT BEJIMYMHBI U BEJIMUUHBI 110
e€ mpolieHTy. BripakeHue mpoIeHTOB IeCATUUHBIMU apo0siMu. Pemenne 3ana4 Ha
MPOIEHTHI. BeIpaxkeHre OTHOIICHHS BETMYUH B MPOLEHTAX.

IHonosicumenvnovie u ompuyamesibHvle YUC1A

[TosnoxkurenbHble U OTpHULIATENbHBIE ynchaa. Llenbie yncna. Moayne yucia,

16



reoMeTpuyecKas MHTepHperanuss Moayis uucia. M3o0paxeHue uyucen Ha
KOOPJAMHATHOU MPSAMOM. UUCIIOBBIE TPOMEKYTKH.

CpaBHenue uymcen. ApupMeTHUYEeCKHe ICHCTBUS C MOJOXKUTEIbHBIMH U
OTPULIATENBHBIMHU YU CIIAMM.

[IpssMOyTOJIBHAS cHCTEMaA KOOPJAMHAT Ha IUIOCKOCTH. KoOpAMHATEI TOUKK Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek u Guryp Ha KOOpJAUHATHOMN
IIJIOCKOCTH.

bykeennuvie evipasrcenusn

[IpumeHnenne OykB [ 3al0UMCM  MAaT€MAaTHYECKHX  BBIPAXKEHUU U
npenioxeHnit. CBoiicTBa apudmernyeckux AeicTBuid. BykBeHHBIE BBIpaKEHUS U
YUCJIOBBIE IIOJCTAHOBKUA. DBYKBEHHBIE paBEHCTBA, HAXO0XKIACHUE HEHU3BECTHOIO
KOMIOHeHTa. Dopmynbl; (GopMysbl NMEpUMETpa U IUIOMIAAM HPSIMOYTOJIbHHKA,
KBaJipaTa, 00bEMa mapauienenumeaa u Kyoa.

Pewenue mexcmoguoix 3aoau

Pemenne TeKCTOBBIX 3ajad apupMETHYECKUM crnocoboM. Pemenue
JOTUYECKUX 3a1a4. Pemienue 3anay nepeObopoM Bcex BO3ZMOKHBIX BApUAHTOB.

Pemenne 3amay, copep:KamMxX 3aBUCHMOCTH, CBS3BIBAIOIINX BEIUYUHBI:
CKOPOCTBb, BpeMs, PacCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOAMTENILHOCTh, BpeMs, O00BEM paboThl. EAMHUIBI H3MEPEHHS: MaccChl,
CTOMMOCTH; pAacCTOSHMS, BpPEMEHH, CKOpOCTU. CBsA3b MEXAY €IAUMHULAMHU
U3MEPEHUs KaXI0W BEIIMYUHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOILICHUEM, IPOIOPLUOHAIBHOCTBIO
BEJIMYMH, IPOLIEHTaMU; PELICHUE OCHOBHBIX 33/a4 Ha JPOOH U MPOLEHTHI.

OneHka W NpUKHWIKA,  OKPYIVIEHHE  pe3ysbTara.

CocraBrneHne OyKBEeHHbBIX BbIPKEHUH M0 YCIOBUIO 3a/1a4U.

[TpencraBieHne NaHHBIX C MOMOIIBIO Tabnui U guarpamm. CronOuaTsie
JarpaMMBbl: YTEHHE U NTOCTpOeHUE. UTeHHe KPYroBbIX AUarpaMm.

Haznaonaa zeomempus

Harnsinaele mpeactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacnosioKeHHE ABYX NPSAMBIX Ha IUIOCKOCTH, IapajulesIbHbIE
IpsIMbIE, IEPIECHIUKYJISIPHbIE NpsMble. M3mepeHue pacCTOsHMI: MEXIy ABYyMs
TOYKaMH, OT TOYKH J0 NPAMOM; JJIMHA MapIIPyTa HAa KBaIPaTHOM CETKE.

M3mepeHne M IOCTpOEHME YIVIOB C IIOMOIIBIO TpaHCIOpPTUpA. Buuel
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSAMOYTOJIbHBIN, TYIIOYI'OJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUI. YeThIpEXYroabHUK, IIPUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTrONbHUK, KBAaApAT: UCIIOJIb30BAHNUE CBOMCTB CTOPOH,
yIioB, auaroHaiei. M3o0pakeHne TreoMeTpuyecKux (GUryp Ha HEITMHOBAHHOU
OymMare ¢ WCHOJb30BAHUEM IUPKYJIs, JUHEHKH, YTrOJIbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp ™HoroyrojpHuka. IloHaTHe mOWAAM (QUTYPBI; €IUHUILIBI
u3MepeHus miomaayu. [IpubnmxénHoe n3MepeHue miomaan Guryp, B TOM 4UCIe
Ha KBajapaTHOU cetke. [IpubmkéHHoe u3MepeHue AJMHBI OKPYKHOCTH, TUIOIIA N
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Kpyra.

CummMeTpusi: IIEHTpaibHasl, OceBas M 3epKanbHas cuMMmeTpuu. [locTpoenue
CUMMETPUIHBIX QUTYD.

Harnsgasie IpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiefienumnen, KyO, Mmpu3Ma, NMUpaMmuia, KOHyC, MIWJIMHAp, map u cdepa.
N300paxeHne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
MWIMHApa 1 KoHyca. Co3gaHue Mojeneld MpoCTPaHCTBeHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U JP.).

[Tonsitue o0BEMa; equHUITEI U3MepeHuss 00béMa. OOBEM TPSIMOYTOIBLHOTO
napajuienenunena, Kyoa.

MnaHupyembie npeaMeTHbIE pe3ysibTaTbl 0CBOEHUs1 paboueit
nporpamMmmbl kypca (no rogpam obyueHun)

OcBoenue yueOHOro Kypca «MaTteMatrka» B 5—6 Kjiaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CTeurBaTh JOCTHXKEHHUE CIIEIYIONIUX MPEIMETHBIX 00pa3oBaTEIbHbIX
pE3yNbTATOB:

5 KJIace

Yucna u éviuucienus

[lormmMaTe W TPaBWIBHO yNOTPEOJNATh TEPMHHBI, CBS3aHHBIC C
HaTypaJbHBIMHU YACIIaMH, OOBIKHOBEHHBIMU U JICCSITHIHBIMU APOOSIMHU.

CpaBHUBaTh ¥ yHOPSAJIOYMBATH HaTypajbHbIE 4YHUCIA, CpPaBHUBATH B
MPOCTEUIUX CITydasix OOBIKHOBEHHbBIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCHUTH TOYKY Ha  KOOPJAMHATHOM  (YUCJIOBOWM) MPAMOUA  C
COOTBETCTBYIOIIUM € YUCJIIOM M M300pa)kaTh HATypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

BoimonHaTh  apudMeTHyecKkue AEUCTBUS C HATypaJbHBIMU YHUCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMHU B IPOCTEUIIIUX CITydasiX.

BBITTOTHATE IPOBEPKY, MPUKUIKY PE3yJIbTaTa BEIYUCICHHM.

OKpyTrasTh HATypaJbHbIE YHUCTA.

Pewienue mexcmosuix 3a0au

Pemate TekcTOBBIE 3aauM apu(PMETHUECKUM CHOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, copepskamime 3aBUCUMOCTH, CBS3bIBAIOIINE BEITUYWHBI:
CKOPOCTb, BPEMSI, paCCTOSIHUE; 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaOJUIlbl, O0O3HAYEHUS TMPHU
pEIIeHUH 3a/1ad.

[Tonb30BaThCS OCHOBHBIMH  CIMHHMIIAMH  W3MEPCHHS: IICHBI, MAacChHI;
paccTOSTHUS, BPEMEHH, CKOPOCTH, BBIpaXaTh OJHHM CIWHUIIBI BEIUYMHBI Yepe3
TpyTHeE.

W3BnekaTh, aHAIM3UPOBaTh, OIEHUBATh MH(POPMAIIHIO, MPEACTABICHHYIO B
Tabnuie, Ha CTOJOYATOW JAMarpamMMme, HWHTEPIPETHPOBATH MPEICTABICHHBIE
JaHHBIE, UCTIOH30BATh JaHHBIC TP PEIICHUU 3a/1a4.

Haznaonasa zeomempus
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[Tonb30BaThCSA rEOMETPUUECKUMH MOHATUSIMU: TOUYKA, MPsIMast, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoAMTH TIPEMEPHI OOBEKTOB OKPYXKAIOMIETO MHUpPA, MUMEIONUX (opMy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIaMU: BEpILMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMAroHajdb;, C OKPYXHOCTBHIO:
panuyc, IuameTp, LEeHTp.

N306paxkarh U3ydeHHbIE TeoMeTpruueckue GUrypsl Ha HEJIMHOBAHHOU U
KJIeTYaToOl Oymare ¢ MOMOILBIO [IUPKYJIS U JIMHEUKHU (TPpU HaJTUYUKU BO3MOXKHOCTH).
Haxonuth IMHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHUEM C TTOMOIIBIO
JUHENKHU, CTPOUTH OTPE3KH 3aJlaHHOW NJIUHBI; CTPOUTH OKPY>KHOCThH 3aJaHHOTO
paauyca (Ipyu HATMYKUHA BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajapaTa JJis
WX IIOCTPOCHHUS, BRIYUCIICHHS TUIOIIAINA U TIEPUMETPA.

Boruucisate mepumeTp M IUIOMIA[AL KBajpara, MpSMOYTOJbHUKA, (GUryp,
COCTABJICHHBIX M3 MPSMOYTOJBHUKOB, B TOM 4YHCIEe (PUTyp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tob30BaTHCS OCHOBHBIMH METPUUYECKHMH CIUHUIIAMUA U3MEPEHUS JTNHBI,
TJIOMIAH; BEIPAKATh OJTHHA SIUHUIIEI BEJTMUUHEI 4epe3 IpyTHe.

Pacno3naBate mapamnenenunesi, KyO, MCHOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo TpaHb, W3MEPCHHS; HAXOAWTh HM3MEPCHHS Iapajuieienumesa,
KyOa.

Boraucisats 00bEM KyOa, mapajiiesienurneia mo 3aJaHHbIM U3MEPEHUSM,
M0JIb30BATHCS SAMHUIIAMU U3MEpEHUs 00bEMa.

PemaTe HecoXXHBIC 3a7]a4d HA U3MEPEHUE TEOMETPUUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYalUsiX (MIPU HATMYUU BO3ZMOKHOCTH).

6 kiace

Yucna u éviuucnenus

3HaTh ¥ NOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JMYHBIMU BHUJIAMHM YHCENl U
crocobamMu UX 3alUCH, MEPEXOJUTh (€CIM ATO BO3MOXKHO) OT OJHOM (OpMbI
3aIMCH YUCia K APYTrou.

CpaBHUBATh U yNOPSA0YUBATH 1I€JIbI€ YHCIa, OOBIKHOBEHHBIE U I€CATUYHBIC
IpoOu, CpaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbInonHATh, coyeTas yCTHbIE€ U MHUCbMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEUCTBUSL C HATypajJbHBIMH UM IEJbIMH YUCIaMH, OOBIKHOBEHHBIMU |
JECATUYHBIMU IPOOSMH, TTOJOKUTETBHBIMUA U OTPUIATEILHBIMU YU CIIAMHU.

BeluncnaTh 3HAYEHUST YUCIOBBIX BBIPAKEHUW, BBITONHATH NPUKHUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUH; BBIMOJHATh NPEOOpa30BaHUs UYMCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETUUECKUX JIEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPIWHATHOM MPSIMOM C COOTBETCTBYIOLIUM €W
YUCJIOM M HM300paXkaTh 4YHMCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAXOIMTH
MOZYJIb YHCJIA.

COOTHOCUTPH TOUKH B MPSIMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOpAUHATAMU
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OTOM TOYKH.

OxpyrasTh TeNble Yncia U ACCATUYHBIC NPOoOU, HAXOAUTh MPUOIMKCHUS
quced.

Yucnoewvie u 0yKeeHHbIE GBIPAINHCEHUA

[TornmaTh 1 ymoTpedIaTh TEPMHUHBI, CBSI3aHHBIC C 3aIMUCHIO CTETICHU YHCIIA,
HaXOJUTh KBaJApaT W KyO 4KCIA, BBIYMCISATH 3HAYEHUS YHUCIOBBIX BBIPAKECHUI,
CoJIepKallliX CTENEHHU.

[Tonb30BaThCSA MpU3HAKAMU JIETUMOCTH, PACKIAAbIBATh HATYPAJIbHBIE YUCIIA
Ha MIPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacIITAOOM, COCTABJIATh MPONOPLUHA U OTHOLIEHUSI.

Hcnonb3oBaTh OYyKBBI JJ1s1 0003HAYEHUS YUCEIT TIPU 3alTUCU MAaTEMaTUYECKHUX
BBIPKEHUI, COCTABISATh OYKBEHHbBIE BHIPAXKEHUS U (DOPMYJIIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIPDQKCHHM, OCYIIECTBISAS HEOOXOJUMBIE  IOJCTAHOBKU U
npeoOpa3zoBaHusl.

HaxoauTe HEM3BeCTHBINI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmosuwix 3a0au

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4l apU(PMETUIECKUM CIIOCOOOM.

Pemiate 3agaum, CBSI3aHHBIE C OTHOILICHHEM, MPOMOPIUOHATBHOCTHIO
BEJIMYMH, MPOIICHTaMU; PEIlIaTh TPU OCHOBHBIC 337a4U HA JPOOH U MPOIICHTHI.

Pemate 3amauu, coaepikalipe 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIHYHHBI:
CKOPOCTb, BpeMH, paccTosiHue, LIECHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa paldoThl, HCHOIB3YS apuMETHUUECKHE
JNEUCTBUSA, OIEHKY, MPUKUAKY; T[OJb30BaThCA  CAMHUIAMHU  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnsiTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 33/1a4u.

W3Bnekats uH(pOpManuio, MPEACTAaBICHHYIO B TaONWIaX, Ha JMHEHHOM,
CTOJIOUATON WJIM KPYrOBOM JuarpamMmax, WHTEPIPETUPOBATH MPEICTABICHHbBIC
JIAHHBIE; UCTIOJb30BaTh JAHHbIE TTPU PEIICHUH 3a]1ay.

[IpeacraBnsiT HHPOPMALIMIO C TOMOUIBIO TAOJIHULI, JIUHEWHONW U CTOI0YATOM
Jarpamm.

Haznaonaa zeomempusn

[IpuBoUTH TIpUMEPHI OOBEKTOB OKPYXAIOIIETO MHUpa, UMEHINX (opmy
M3YUYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300pakaTh ¢ TMOMONIBIO IUPKYJS, JUHEHKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM H KJIETYaTOM Oymare W3ydeHHbIE IUIOCKHE TE€OMETPUUYECKUE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE PUTYPHI (TPH HATUYUN BO3ZMOXKHOCTH).

[Tonp30BaThC ~ TEOMETPUUECKUMH  TIOHSTHSIMU:  PaBEHCTBO  UTryp,
CUMMETpHUSI; HCIOJIb30BATh TEPMHHOJIOTHIO, CBS3aHHYID C CHMMETPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

HaxoauTe BeIWYMHBI YIJIOB HW3MEPEHHUEM C TIOMOIIBI0 TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMYMHBI, TOJIb30BATHCS MPU PEIICHUH 3aJ1a4 TPayCHON
Mepo# yriioB (IPU HAJMYKMK BO3MOXHOCTH); Paclio3HaBaTh HA YE€pPTEKax OCTPHIH,
IIPSAMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.

20



Bbluucnare IMHY JOMaHOW, MEpPUMETP MHOTOYTOJbHHKA, MOJIb30BATHCS
eIMHUIIAMUA W3MEPEHHUs JUIMHBI, BBIPAXXaTh OJHH EIUHHIIBI H3MEPEHHs UIMHBI
qyepes JApyrue.

Haxoautb, HCHONB3ys YepTEXHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
IBYMSI TOUKAMH, OT TOYKH JI0 MPSIMOH, JUTMHY ITyTH Ha KBaJIPaTHOH ceTKe.

Bbruucnare  1wiomanas  ¢GUryp, COCTaBIEHHBIX M3 HIPSIMOYTOJIBHUKOB,
UCTONb30BaTh  pa3dueHue Ha NPSIMOYTOJIbHHUKH, Ha paBHbIe  (UTYDHI,
JOCTpauBaHUE JIO0 NPSAMOYTOJbHHUKA; TIOJH30BATHCS OCHOBHBIMU EIHMHULIAMH
U3MEpPEHUsl ITUIOLIAAM; BbIpAXKaTh OJHU EIUHHIIBI M3MEpPEHHs IJIOUIaTu 4epes3
IpyTHe.

Pacnio3naBaTh Ha MOAENAX M M300PAKEHUSX MUPAMHUAY, KOHYC, LIUJIUHID,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, I'paHb, OCHOBAaHHE, pa3BEPTKA.

N300paxxkarh Ha KjieT4aTol OyMare mpsIMOYTOJbHBIN Napasuienenunes (Ipu
HAJIMYUU BO3MOKHOCTH).

Brerancnsate 00bEM IpSIMOYTOJIBHOTO Tapajuiesienunena, Kyoa, mojib30BaTbes
OCHOBHBIMHM €IUHUIIAMH H3MEPEHUs O0O0bEMA; BBIpAXKATh OJHU  EIUHUIIBI
U3MepeHus 00bEMa uepes apyrue.

Pemarp HeciokHbIE 3a7jaud Ha HAXOXKJICHUE T'€OMETPUYECKUX BEJIUYUH B
IPAKTUYECKUX CUTYaIUsX.
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TemaTnueckoe IJIAHMPOBaAHME YUeOHOr0 Kypca (1o rogaM o0y4eHusi)
kJjacc (ne menee 170 u)

Ha3Banue
pa3naena (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00YyYAKOIINXCS

4acoB)
Harypaabubie |[lecstiuunas cucreMa |UATaTh, 3aMHCHLIBATH, CPABHHBATH HATYpAIbHbIC YWCIIA, MPENJIAraTtb H OOCYKIATh
E W ER cuucieHus. Ps HATypalbHBIX |CIOCOOBI YIIOPAI0YUBAHKS YUCEL.
HeiicTBust c[uncen. HarypanbHblii  psia. . .
M306pakaTh KOOPIMHATHYIO IPIMYIO, 0TMEYATh YKCIIa TOYKAMU HA KOOPAWHATHOM TIPSIMOH,
narypaababiMu [Uucio 0. Harypanbubie uncna
N . [HAXOAMTH KOOPMHATHI TOUKH.
YHCIAMH Ha KOODJMHATHOW IPAMOM.
(43 u) Cpasnenne, OKPYIVICHUC \[{ccenoBaTh CBOiiCTBA HATYpaIbHOTO psiia, unces 0 v 1 mpu CI0KEHUH U YMHOKEHHH.

HATYpPaJIbHBIX YUCCII.

ApudmeTrueckue IeHCTBUS C

HaTypaJbHBIMU YHUCIAMU.
CBoiicTBa HYJIS npu
CIOXXEHUW W  YMHOXEHUH,
CBOMCTBA  €IMHUIIBI  TpHU
YMHOKEHUH.

[lepemecTuTenbHOE u
COUYeTaTeIIbHOE CBOMCTBA
CIOXEHUS U  YMHOXEHUS,

PACTIPCACIIMTCIIBHOC CBOMCTBO
YMHOXKCHUS.

I[eJ'II/ITCJ'II/I U KpaTHBIC YHCJIA,

Hcnoib30BaTh NPaBUIIO OKPYTJICHUS HATYpaJIbHBIX YUCEI.

BoinoHATL apudMeTHyeckne JedCTBMA C HATypalbHBIMM YHUCIAMH, BBIYHCIATH
3HAYEHUS YMCIIOBBIX BBIPAXEHHUH cO CKOOKaMU U 6e3 CKOOOK.
3anucpiBaTh TIPOM3BENEHHE B BHJAE CTENEHH, YUTATh CTEICHH, HCHO0JIb30BaTh

TEPMHUHOJIOTHUIO (OCHOBaHI/Ie, HOKaSaTCHL), BBIYHMCJIATHh 3HAYEHUSI CTCIICHE.

BbInOIHATL NPUKHAKY M OLEHKY 3HAYEHUN 4YHCIOBBIX BBIPAXXCHUH, MNpeAaararb H
NPUMEHATh NPUEMBI IPOBEPKHU BBIUNCICHUMN.

HNcnoab30BaTh Npu  BbIYUCICHUAX TIEPEMECTUTCIIBHOC W COYETATCIIBHOC CBOICTBa
CJIOKCHUA W YMHOKCHUS, paCIIPCACIIUTCIIBHOC CBOICTBO YMHOXCHUS (l)OpMy.]'II/IpOBaTL Hu
NMPUMECHATDH IpaBUJja HpCO6p330BaHI/IH YHCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOICTB
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pa3IoKeHue yucia Ha
MHOXWTenH.  Jlemenune ¢
OCTaTKOM. IIpoctsie u

cocraBHble uucia. [IpusHaku
nenmumoctH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM

I10Ka3aTCJICM.

Hucnossle BBIPAYKEHUS,

MOPSIIOK JICHCTBHIA.

Perienrie TEKCTOBBIX 3aj1a4 Ha

BCE apupMeTHIECKIE
MEeMCTBUA, Ha [BIDKEHHE U
MOKYTIKU

apudmeTnyecKux IeHCTBUI.

HccnenoBaTh YWCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh W O00OCHOBBIBATH THIOTE3bI,
(¢opmysimpoBaTh 00001IeHUsI U BBIBOJABI 10 Pe3yJabTaTaM MPOBEAEHHOTO HWCCIICOBAHMS.
@opMyJIMPOBATH OMNpeIeJeHUs JCIUTENST U KPAaTHOTO, HA3bIBATH JICIUTEIN W KpPaTHBIC
4HClia; PAcMoO3HABATH TPOCTBIE M COCTaBHBIC 4Hcla; (OPMYJIHPOBATH U NPHUMEHSTH
npusHaku aemumoctd Ha 2, 3, 5, 9, 10; nmpuMeHSITh AJTOPUTM pa3JIOKCHHUS 4YKCIIa Ha
[POCTHIC MHOXKUTEIIH; HAXOAUTh OCTATKU OT JICJICHUS ¥ HEIIOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHHHBIC U JOXKHBIC BBICKA3BIBAHUS O HaTypaJbHBIX YHCJ]IaX, NMPUBOAUTDH
NpuMepbl U KOHTPHPUMEPLI, CTPOUTH BbICKA3bIBAHUHA H OTpHULIAHUA BBICKQ3bIBAaHUM O
CBOMCTBAX HaTypaJIbHBIX YUCCII.

KOHCprHpOBaTb MaATEMATH4YCCKHUE IIPCII0KCHUHA C IIOMOIIBIO CBA30K «H», «HUIIH»,
«CCIH..., TO...».

Pemath TEKCTOBBIE 3aJa4yu apI/I(I)MeTI/ILICCKI/IM CHOC06OM, HCIIOJIBb30BAaTh 3aBUCHUMOCTH
MCKAY BCIMYHUHAMU (CKOpOCTL, BpEM:, PACCTOSIHUC, I€HA, KOJIUYCCTBO, CTOUMOCTDL U I[p.):
AHAJIM3UPOBATDL U1 OCMBICJIUBATDL TCKCT 3a/1a4H, nepe(l)opMmepOBaTb YCJIOBHUEC, H3BJIEKATD
HGO6XOI[I/IMI>IG JAaHHBIC, YCTAHABJIIMBATL 3aBUCUMOCTH MCXKAY BCIMYUMHAMH, CTPOUTH

JTOrMYECKYIO HEMOYKY PaCCykKICHUI.

MOI[eJ'II/IPOBaTb XOJ peHICHUs 3aJauu € IMOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/II_[LI. HpI/IBO)_]I(ITb,
pa36upaTL, OLCHUBATD PA3JIMYHBIC PCIICHUS, 3allCH peHICHI/Iﬁ TCKCTOBBIX 3aJa4.

Kpnanecxn OIICHUBATDb HOJ'Iy‘-ICHHBIﬁ pe3yibTaT, OCYmEeCTBJAATbD CAMOKOHTPOJIb, ITPOBEPAL
OTBET Ha COOTBECTCTBUEC YCIOBUIO, HAXOAUTD OIITHNOKHU.

Pemath 3amaun ¢ moMoOIIpl0 Tiepedopa BCEX BO3MOXKHBIX BAPHUAHTOB. 3HAKOMHTBLCS C
ucropueii pa3BuTus apuMeTUKH
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Harasignas
reoMeTpusi.
70307071

miiockoctu (12 )

Ha

Touka, npsiMasi, OTPE30K, JyY.
Jlomanas. M3mepeHue IJIMHbBI
OTpe3Ka, METPUYECKUE
CIUHUIBI U3MEPEHUsl JTMHBI.

OKpy’>KHOCTb U KpYT.

[TpakTrueckast pabota

«ITocTpoenue y30pa u3

OKPYKHOCTEIN.

Yron.  Ilpsmo#,  ocTpbIi,
TYHOW U Pa3BEPHYTHIA YTJIbI.

3mepeHue yrios.

[IpakTrueckas
«IlocTpoenue yrios»

pabora

Pacno3naBate Ha qepTeiKax, PpHUCYHKAX, OINMUCHIBATD,

H300paxkaTh C MOMONIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HAUYUHU BO3MOXKHOCTH): TOUKY,

HUCIIOJIb3ysd TCPMHUHOJIOTHIO, H

PSIMYIO, OTPE30K, JIy4, YTOJl, IOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAMTH NPUMePbl OOBEKTOB pPEATBLHOTO MHpa, HUMEIOUMX (GopMy
W3Y4YCHHBIX (PUTYp, OLIEHUBATH UX JIMHEHHBIEC pa3MephbI.

Hcnonb30BaTh JIUMHENKY M TPAHCHOPTUP KaK MHCTPYMEHTHI Ul IIOCTPOEHUS U U3MEPEHMUSL:
U3MepsATh JJIMHY OTpe3Ka, BEJIUYMHY YIJa;, CTPOMTb OTPE30K 3aJaHHOM JJIMHBI, Yroll,
3aJaHHOI BEJIMYUHBI, OTKJAAbIBATBH ILMPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh
3aJlaHHOr0 paaumyca (IpU HAIMYUM  BO3MOXHOCTH). M3o00paxkars (IpM HaJIMYHH
BO3MOKHOCTH) KOHQUTYpAIlMM TEOMETPUYECKUX (UTYp M3 OTPE3KOB, OKPYKHOCTEH, HX
yacTell Ha HEJIMHOBAHHOM M KJeT4aToil Oymare; mpeajaratb, ONMHMCHIBATHL M 00CYKIaTh

€1oco0bl, AJITOPUTMBbI IOCTPOCHHUSL.

Pacno3HaBaTh M M300pazkaTh Ha HEJIMHOBAHHOM M KieTyaTod Oymare mpsMOi, OCTPBIH,
TYTIOH, pa3BEPHYTHIN YIUIbI; CPABHUBATH YIJIbI (MIPU HAJIUYUKM BO3MOYKHOCTH).

Buraucaarhb JJIMHBI OTPE3KOB, IOMAHBIX.

IlonuMaTe M HCHOB30BATH INPH pPELIEHUM 3a1a4 3aBHCHUMOCTH MEXIY €IUHULIAMHU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTbCH C HEMETPUUYECKUMHU CUCTEMAaMU MED; BbIPAKATH
JUIMHY B pa3M4yHbIX enuHunax wusmepenus. HMcciaepoBarbs Qurypsl M KoH(pUrypanuw,
MCII0JIBb3YS LIU(POBBIE PECYPCHI
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OO0BLIKHOBEHHEIE
napoou

(48 1)

J{poOb.
HETpaBUIIbHBIC

[IpaBuibHbIE u
poowu.
OCHOBHOE CBOWMCTBO JIpOOH.
CpaBHeHue 1po0eit.

CnokeHHe W BBIYATAHHE
OOBIKHOBEHHBIX Ipobeii.
Cwmernragyas JIPOOB.
YMHOKEHHE u JIeJICHUEC

0OBIKHOBEHHBIX npobeii;

B3aUMHO-O0paTHBIC IPOOH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAITNX Jpo0wu.
OCHOBHBIE 3371a4H Ha IPOOH.

[Ipumenenne  OykB JUTSt

3aIrncCHu MAaTEMAaTHUYCCKUX

BBIPAKECHUM U NIPEUI0KEHUN

MopenupoBath B rpaguueckoi, mpeaMeTHOW Gopme, ¢ MOMOIIbIO KOMIBIOTEpA MOHATUS U
CBOIICTBa, CBA3aHHBIEC C OOBIKHOBEHHOM IPOOKIO.

UuTaTh U 3aNMCHIBATh, CPABHUBATh OOBIKHOBEHHBIE IPpOOH, Mpeiararb, 000CHOBbIBATH
U 00CY:KIaTh COCOOBI YIIOPSIOYMBAHUS IPOOEH.

M300paxkaTb OOBIKHOBEHHBIE APOOM TOYKAaMHU HAa KOOPAMHATHOH MPSMOIi; HCNOJIb30BATh
KOOPAMHATHYIO MPSIMYIO JJIsl CPAaBHEHHUS APOOECH.

@opMyJIMPOBaTh, 3aNMHMCHIBATHL € MOMOIIbI0 OYKB OCHOBHOEC CBOWCTBO OOBIKHOBEHHOM
poOu; MCMOJIb30BaTh OCHOBHOE CBOMCTBO IpOoOM JJIsl COKpAIICHUs IpoOed W MpUBEACHUS
TpoOr K HOBOMY 3HAMEHATEJIIO.

[IpeacTaBasATh CMENIaHHYIO APOOb B BU/IE€ HEMIPABUIIBHOW M BBIIEISATH LENYIO0 YacTh YHCIa U3
HEIPaBUJILHOM IpooH.

BoinosiaTs, apudmernyeckue JelcTBHS C OOBIKHOBEHHBIMU JpOOSIMH; NPHMEHSITh
cBOICTBA apu(METHUECKUX JEHUCTBUM ISl paliMOHAIN3a[U1 BBIYMCICHUH.

BbINoIHATL NPUKUAKY M OLEHKY pe3ylbTaTa BBIYUCICHHUH; Npeljarartb M NPUMEHATH
NPUEMBI IPOBEPKHU BBIUNCIICHUN.

I[IpoBoauTHL HCCIEI0BAHNSI CBOMCTB ApOOEH, ONMUpPasiCh HA YUCIOBBIE IKCIIEPUMEHTHI (B TOM
YUCIIE C TIOMOIIIBIO KOMITBIOTEPA).

Pacno3naBaTh MCTHHHBIC U JIOKHBIE BBICKA3bIBAaHHS O ApPOOSX, MPHBOJAMTH NMpPHMeEpPbI U
KOHTPIPUMEPBI, CTPOUTH BbICKA3BIBAHUSA W OTPUIIAHUS BBICKA3bIBAaHUM.

PemiaTth TEKCTOBBIE 3aaa4u, coAcprKalue )IpO6HI)Ie JaHHBIC, U 3aa4Y1 Ha HaXO0XJICHHUEC YaCTH
LCJIOTO U LEJIOTO IO €TI0 YaCTHU,; BBIABJISAATD UX CXO0JACTBA U Ppa3/Indnsl.

MO}ICJII/IPOBaTb X0 p€HICHU 3a/la4r C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/IIH)I.
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[IpuBoaNTH, pa30MpaTh, OLIEHUBATH PA3JIMUHbIC PEIICHNUS, 3alIMCH PELIICHUI TEKCTOBBIX
3ajad.

KpurHyecku oueHMBATh NOJYyYEHHBIA PE3yJbTaT, OCYIIECTBISITH CAMOKOHTPOJb, IIPOBEPSs
OTBET Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIIHOKH.

3HAKOMHTBCSI ¢ HCTOPHUEH pa3BUTHS apu(DMETUKI

Harasignas
reoMeTpus.
MHOroyrojJbHuKH
(10 u)

MHOTOyroJIbHUKH.
HUeThIpEXYTroJIbHUK,
[IPSIMOYTOJIBHMK, KBaJIpar.

[IpakTuueckas paborta
«lTocTpoenue

[PSIMOYTOJIbHUKA c
3a/laHHBIMU ~ CTOPOHAaMU  Ha

HEJTMHOBAHHOMN Oymarey.

TpeyroiabHUK.

[1nomane u HIEPUMETP
[IPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3

IMPsAMOYT'OJIbHUKOB, CAMHUIBI
N3MCPCHUA IJIomamu.

[lepumeTp MHOTOYTOJILHUKA

OnuceIBaTh, UCHOIb3Ys TEPMUHOJIOTHUIO, M300paXkKaTh ¢ MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
U OT PyKH, MOJIEIUPOBATh U3 OymMaru MHOTOYTOJIbHUKY (TIpY HATMYUH BO3ZMOYKHOCTH).

[IpuBoauTH, TpUMEphl OOBEKTOB pEaTbHOIO0 MHUpPa, UMEIUMX (OpMYy MHOTOYTOJIbHHKA,
[PSIMOYTOJIbHMKA, KBaJpaTa, TPEYroJbHUKA, OLIEHUBATh UX JIMHEIHbIE pa3Mepbl. BoIUuCsaTh:
[EpUMETP TPEYroJbHUKA, MPSAMOYTOJbHUKA, MHOTOYTOJbHHMKA; IUIOIIAAb MPSIMOYIOJbHUKA,
KBaJipaTa.

M300pakaTh OCTPOYTOJIbHBIC, MPSMOYTOJILHBIC M TYIOYTOJIbHBIC TPEYTOJILHUKH (TIPH HATTHYHH
BO3MOYXHOCTH).

CTpouTh Ha HEIMHOBAHHOW M KieTyaToM Oymare KBaJpaT U MPSMOYTOJIbHUK C 33JaHHBIMU
JUIMHaMU CTOPOH (IIpU HaJIU4YMM BO3MOKHOCTH). MccnenoBaTh CBOICTBA MPSMOYTOJbHHKA,
KBajpaTa MYTEM OHKCIEPUMEHTAa, HAOJIO/IEHUs, W3MEpPEHUs, MOJEIMPOBAHMS; CPABHHUBATbH
CBOMCTBA KBaJparTa " MPsIMOYTOJIbHUKA.

KoncTpynpoBars MaTeMaTH4ecKHe NPEIJIOKEHHS] C IOMOLIBIO CBA30K «HEKOTOPBII»,
«1t000i1». Pacmo3dHaBaTh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBAaHMS O MHOTI'OYTOJbHHUKAX,
NPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPBL.

HccaenoBaTh 3aBUHCHMOCTD ILIOIIAIN KBaJpaTta OT JJIMHBI €0 CTOPOHBLIL.

Hcnonb3oBaTh cBoOiicTBAa KBAJpaTHOM CETKM JUIsl MOCTpoeHHsl (uryp; pa3ouBaTh

MPpsAMOYI'OJIbHUK Ha KBaApaTbl, TPCYTOJbHUKH; COCTABJ/IATH q)HprI)I U3 KBaJApaTroB H
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MPSIMOYTOJIBHUKOB M HAaXOAWTh MX IUJIOWIA/Ab, pa3OuBaTh (UIyphl HAa MPSMOYTOJIBHUKU U
KBaJIpaThl U HAXOAUTH UX IJIOLIAb.

Bpra)KaTb BCIIMYHHY ILJIOIIAIM B Pa3JIMYHBIX CANHUIIaX HU3MCPCHUA MeTqueCKOﬁ CHUCTCMBI
Mep,
I/I3MepeHI/I${ IIomaan.

IMNOHUMATh H HCH0Jb30BaTh 3aBHCHUMOCTH MCXAY MCTPUUCCKHMMHU CAUHHLIAMHU

3HAKOMHUTBCH C NpuMepaMu INMPUMEHECHUSA IUIOMAAW W IIEpUMETpa B HNPAaKTHUYCCKHUX
CUTyaluix. Pematns 3agaum u3 peanLHoﬁ KU3HHU, npeajaaratb 06cy>1c11aTL pPasju4vHbIC
CIoCco0ObI pPCUICHUA 3a1a4

JlecaTHUHBIE
Apoou

(38 u)

JlecsiTuuHas 3anuch ApoOeH.
CpaBHeHHe JECATUIHBIX

poOCii.

JleficTBUst C  JACCATUYHBIMU
pOoOsMU. Okpyrnenue

NECATHYHBIX APOOEH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAIINX poou.
OcHoBHBIE 337a4u Ha JIpoOHU

IIpencraBasaTh JeciATUUHYIO ApoOb B BUJE OOBIKHOBEHHON, YMTATh M 3alHCHIBATD,
CPAaBHUBATh JECATUYHBbIE ApoOU, MpeAararb, 000CHOBBIBATHL U 00CY:KIATh CHOCOOBI
YIOPSA0OYMBAHUS AECATUYHBIX IpOOEH.

M300paxkathb necaTUUHbIE TPOOU TOUKAMU Ha KOOPAMHATHOMN NPSMOI.

BbIAABIATHL €XOACTBA M Pa3IM4YMsA NPaBUI apu(PMETHUECKUX AEHCTBHH C HaTypalbHBIMU
YUCIAMU U JIECITUYHBIMU JIPOOSIMU, OOBSCHATH UX.

BoinoanaTs apudmernyeckue IeHCTBUS C JECATUYHBIMU IPOOSMU; BBIMOJIHATH MPUKUAKY
U OLIEHKY pe3yJIbTaTa BHIYMCICHUH.

I[IpumensTh cBoiicTBa apudMeTHYECKUX AEHCTBUM Ul pallMOHAIN3AllMH BEIUUCICHUH.

[IpumeHSTh NPaBWJIO OKPYIVIEHHSl JecATHUHBIX JpoOeil. IlpoBoauth wucciegoBaHusA
CBOICTB JI€CATUYHBIX JIpo0e€il, omupasch Ha YHCIOBBIE HKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIbIO0 KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOIUTH X 00OCHOBAHHUS.

Pacno3HaBaTh WCTHHHBIC U JIOJKHBIC BBICKA3BIBAHUS O JIpO6$IX, NPUBOJAUTL IPUMEPHLI U
KOHTPIIPUMEDPEI, CTPOUTDH BbICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBaHUIM.
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Pemiath TEKCTOBEIC 3a1a4u, COACpKalue I[pO6HI>Ie JaHHBIC, 1 HAa HAXOXKXJICHHUEC YaCcTH LCI0I0
M LCJIO0I0 110 €0 4aCTH; BBIABJIATDH HX CXO0ACTBA U pa3jan4vus.

MOI[EJII/IPOBZITL X0 p€HICHUA 3ajadr C ITOMOIIIbIO PUCYHKA, CXEMBI, Ta6J'II/IL[BI. HpI/IBOI[I(ITb,
piBﬁHpﬁTb, OLCHUBATDH PAa3JIMYHBIC PCHICHU A, 3allUCU peHIeHI/Iﬁ TCKCTOBBIX 3aJa4.

OHCpHpOBaTb I[pO6HBIMI/I quciaMu B pC€aJIbHBIX )KU3HCHHBIX CUTYallHUAX.

KpurHyeckn oneHMBaTh IOJYyYEHHBIH PE3YJbTAT, OCYLIECTBISITH CAMOKOHTPOJIb, [TPOBEPSs
OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOUTh OLIMOKH.

3HAKOMMTBCS € UCTOPUEH pa3BUTHS apUPMETUKH

Harnsanas
reomerpus. Teaa
u  ¢Gurypslt B

npocrpancrse (9

1)

MHOIrOrpaHHUKH.
N3o00paxxeHue

MHOTOTPaHHHUKOB.
[POCTPAHCTBEHHBIX TEJl.

[ IpssMOyTOJIbHBIN
napauleIeuIe,
Pa3BépTku KyoOa

[apajjicjacnuicaa.

[IpakTueckas
«Pa3BépTka Kybay.

O0BEM
PSMOYTOJIBHOTO
napaJuiesienuneaa

Monenn

KyO.
u

paborta

KyOa,

PacnozHaBaTh Ha u4epTexkax, PHCYHKaX, B OKpYXKalIieM MHpPe [PSIMOYroJbHbIN

napajjiCjaCurIica, K}’6, OINMUCBbIBATH, HCIIOJbB3YH

OLIEHMBATh JINHEITHBIE Pa3MEpHI.

MHOTI'OI'paHHUKH, TEPMHUHOJIOTUIO,

I[IpuBoanTL NpHMepbl OOBEKTOB PEATHHOIO MHpPA, HUMEIOIMUX (OpMY MHOTOTPAHHUKA,
PSMOYTOJIBHOTO Napajuleenunena, Kyoa.

M300paskath Ky0 Ha KieT4yaToi Oymare (Ipy HATMYUU BO3MOXKHOCTH).

HUccaenoBarh CBOMCTBA KY68., MMpAMOYTOJIBHOTO IHapaJurejiennuic/ia, MHOTI'OIPpaHHUKOB,

HCIIOJIB3Ys MOJCIIN.

Pacno3naBath U M300paxkaTh pa3BEPTKH Kyda W mapawienenunena. MoaeaupoBarb Kyd u
napajuieNienunes u3 OymMard ¥ Mpourux MaTepralioB, 00BSICHATH CIOCO0 MOIEIUPOBaHUS (TIPH
HATMYUU BO3MOKHOCTH).

Haxoauth n3MepeHus, BBIYUCIATH IJIOMAAb MOBEPXHOCTH; 00bEM Kyba, MPSMOYTOJIBLHOTO
napajuieJienumnesa; MCCaea0BaTh 3aBHCHUMOCTHL 00BEMa Kyba OT JOIuHBI ero peopa,

BbIIBUI'aTh " 000CHOBBLIBAThH TuIoTesy.
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Hao6J1101aTh ¥ IPOBOAUTH AHAJIOTUM MEXIY MOHATHSAMH IUIOMIATU U 00bEMa, IepuMeTpa u
oAl MOBEpXHOCTU. Pacmo3HaBaThb HCTUHHBIE U JIOKHBIE  BBICKA3bIBAHUS O
MHOTOTPAHHUKAX, NMPUBOAMTH NPUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3ZBIBAHUS U
OTpHULAHUS BbICKa3bIBaHUU. PemiaTs 3aga4u U3 peaibHON KU3HU

IloBTOpEHUE "
oooomenue (10 u)

[loBTOpEeHME OCHOBHBIX
MOHSATUH U METOJ0B Kypca 5
Kj1acca, 0000IIeHIEe 3HAHUIH

BoruncasaTh 3HaYCHUS BBIpa)KCHHfI, COACPIKAIIUX HATYPAJIbHBLIC YHUCJIA, OOBIKHOBEHHEBIE U
JCCATUYHBIC I[pO6I/I, BBIIIOJIHATDH Hp606pa30BaHH5{ YHUCCII.

Bb10upaTh cnocod cpaBHEHUs YHCET, BHIYHCICHUN, IPUMEHSITh CBOMCTBA apuU(PMETUUECKUX
NEWCTBUN U1 pallMOHAIIN3ALUH BBIYHCICHUH.

OcyuiecTBJAATh CAMOKOHTPOJIb  BBIMOJHAEMBIX JICUCTBUI M CAMOIIPOBEPKY Pe3yJsibTaTa
BBEIYMCIICHUM.

PemaTthb 3agaun u3 peaHLHOf/JI JKM3HU, NIPUMEHATbD MATEMATUYICCKUE 3HAHUSA [J1d PCUICHUA
3aa4 U3 Apyrux y‘le6HHX npeaAMCTOB.

Pemiath 3a1aun pa3sHBIMHU CIOCO0AMH, CPABHIBATH CMOCOOBI PEIICHUS 3a/1a4i, BHIOHPATh
PALMOHAJILHBIN CIIOCO0
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6 kiaace (He menee 170 u)
HasBanmue
pasaesia (TeMbl)
OcHoOBHOe coiep:KaHue OcHOBHBIE BUIbI J1€AITEJIbHOCTH 00YyYAKOIIMXCS
Kypca (4ucjio
4acoB)

HarypaiabHble Apudpmernueckue AecTBus ¢ |[BbINOMHATL apudmernyeckue JeficTBHA C MHOTO3HAUHBIMU HATypaJIbHBIMM YHCIaMH,

yHciIa MHOTO3HAaYHBIMU HAXOAUTh 3HAYEHHs] YNCIIOBBIX BBIPAKCHHH CO CKOOKaMH U 0e3 CKOOOK; BBIYMCJIATH
HaTypaJIbHBIMU quciIaMH. [3HAYEHHUS BBIPAXKCHUU, COACPKAIUX CTEICHU. BBINOIHATH NPUKUAKY U OLEHKY 3HAUCHUN

(30 ) Yucnossie BBIPQKCHMSI, |[UMCIIOBBIX BBIPA)KCHUI, NMPUMEHATH NPHEMBI NMPOBepKH pe3yibTrara. Mcemoab3oBaTh npu
MOPSAI0K NECUCTBUH, [BBIYMCJICHUSIX IIEPEMECTUTEIBHOE U COYETATEIbHOE CBOWCTBA CIIOKEHHUS U YMHOXKEHUS,
MCII0JIb30BaHUE CKOOOK. [paclpelleIUTeIbHOe  CBOMCTBO ~ YMHOXEHMsS  OTHOCHTEIBHO  CIIOKEHHs,  CBOMCTBa
OxpyrieHue  HaTypalbHbIX [ApU(PMETHUYECKUX JEHCTBUMA.
YUCEl.
Jlennrenn M KpaTHBIE YMCIIA;
HanOOJIBIITAI oomuit
nenuTenb M HauMEHbIIee
oO111ee KpaTHOE.
PasnoxeHne qucia Ha HMcciaenoBaTp YHCIOBBIE  3aKOHOMEPHOCTH, IPOBOJUTH  YHWCIIOBBIE  DKCIIEPUMEHTHI,
MPOCThIE MHOKUTEIIU. |BBIIBUTaTh M 000CHOBBIBATH I'MIIOTE3bI.
[lenumocTb CYMMBI u
mpomssencEma.  Jlencrme ¢ ®opMyIMpOBaTh ONpeeJeHUusl IeIUTENs] U KPaTHOrO, HauOOJBIIEero OOILIEro JNeIuTeNns U
OCTATKOM. HaMMEHBIIETO O0IIEro KpaTHOro, MPOCTOT0 U COCTABHOTO YMCEIT; UCIIOJIb30BaTh 3TU MOHITUS

Penrenue TeKCTOBEIX 3a1a4

I[IpU pCIICHUHA 3aJaY.

HpI/IMeHﬂTL AJATOPUTMbBI BbIYMCIICHU S HarOOJIBIIEr0 06LI_ICFO JACIUTCIIA W HAMMCHBIICTO
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00IIero KpaTHOTO JIBYX YHUCEl, AITOPUTM Pa3JI0KEHUS YMCIIa HA TIPOCTHIE MHOKHUTEIH.
HcciienoBath ycioBUs J1eIUMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:k1aTh, (GOPpMYJITUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[IPOU3BEICHUS: JBYX YETHBIX YUCEI, ABYX HEUETHBIX YHCIIC, YETHOIO U HEUETHOT'O YHCEIL.

HCCJIEZ[OB&TL CBOMCTBA ACIIUMOCTH CYMMBI U ITPOU3BCACHUS YUCCEII.

HpI/IBOI[I/ITb INpUMEPbI 4YHCCI C 3aJaHHbBIMH CBOﬁCTBaMH, paciio3HaBaTb BEpPHbLIC H
HEBEPHDBIC YTBEPXKICHUSA O CBOMCTBaX qucell, onmpoBepratrb HCBEPHLIC YTBEPKIACHHA C
IIOMOIIBIO KOHTPIIPUMEPOB.

KOHCprHpOBaTb MaTEMAaTHYCCKHUE MPEAJOKECHUA C IIOMOIIBIO CBA30K (U, «HUIJIHN», «CCIIH...,
TO...».

Pemiath TEKCTOBBIC 3aJa4d, BKJIIOYAOIMUE IIOHATHUA JCIUMOCTH, apI/I(l)MeTI/I‘ICCKI/IM

CHOCO6OM, HUCIIOJIB30BATh nepe60p BCC€X BO3MOIKHBIX BAPHUAHTOB.
MO}ICJ’IHpOBﬂTb X0 p€UICHUs 3a/la4 C IOMOIIBIO PUCYHKA, CXCMBbI, Ta6J'II/IHI>I.

IIpuBoanTh, pa3sdMpaTb, OLEHUBATH DPA3JINYHBIC PELICHUS, 3alMCH PEIIEHUN TEKCTOBBIX
3agady. KpuTHyeckH oleHUBATh MOJYYEHHBIM pPe3ysbTaT, HAXOAUTh OIIUOKH, OCYIIECTBIIATh
CaMOKOHTPOJIb, IPOBEPSASL OTBET Ha COOTBETCTBUE YCIOBHIO

Harasanas
reoMeTpus.
Ipsimbie
IJIOCKOCTH

(7 4)

Ha

[leprieHAUKYIIApHBIE TPSMBIE.
[lapannenbHble IpsSMBIE.

PaccrossHne Mexnay JIByMs
TOYKAMHM, OT TOYKH JIO
psIMOW, JJIMHA MyTH Ha

KBaJPATHON CETKE.

Pacno3HaBaTthb Ha YCPTECIKAX, pUCYHKAX CJIY4au B3aAUMHOI'O PACIIOJJIOKCHUA ABYX IIPSAMBIX.

MN300paxkarh ¢ NMOMOIILI0 YePTEKHBIX MHCTPYMEHTOB HAa HEIMHOBAHHOM M KJIIETYATOU
Oymare JBe TIepeceKaroluecs MNpsiMble, JIB€ MapajuleibHbIe MPsMblEe, CTPOUTH MPIMYIO,
MEePIEeHIUKYISIPHYIO TaHHOM.

HpI/IBOHI/ITb NpUMeEpPbI TapaJlICJIbHOCTH U NEPIEHIAUKYIIAPHOCTU NPAMBIX B IIPOCTPAHCTBE.

31




[Ipumepsl IPSIMBIX B (Pacmo3dHaBar, B MHOrOyrojbHUKax MEPHEHAUKYISPHbIE M IapauielbHbIE CTOPOHBI.
[IPOCTPAHCTBE N300paxaTb MHOTOYTOJIBHUKH C TAPAJLJIEIbHBIMU, IEPIEHANKYJISIPHBIMUA CTOPOHAMU.
Haxoauth paccTosiHUE MEXIy ABYMs TOYKAMH, OT TOYKU A0 MPSAMOH, [UIMHY MTyTH Ha
KBaJIpaTHOW CETKE, B TOM YHCJIe UCIIONb3Ys U(POBBIE PECypPCHI
Apodu (32 4) OObIKHOBEHHAs Ipo6b, |(CpaBHMBATH M YNOPSIA0UMBATH 1po0OU, BLIOUPATH c1OCO0 cpaBHEHUS IpoOeii.

OCHOBHOE CBOWMCTBO JIpOOH,
COKpaIlIeHHe Jpo0ei.
CpaBHeHue u

YIIOPSIIOYMBAHKE APOOEH.

JlecaTnunble npodu u

MCTPHUYCCKad CUCTCMaA MEP.

[IpencTaBasATh IECATUYHBIC IPOOH B BUIC OOBIKHOBCHHBIX Jp00Oei 1 OOBIKHOBCHHBIC B BUJIC
NECSITUYHBIX, MCMOJIb30BATh JKBHBAJIEHTHbIE NpeACTABJIEHHSl IPOOHBIX 4YMCEN MPHU HUX
CpPaBHEHUHU, IIPU BBIYUCIICHHUSIX.

Apudmernueckue IeHCTBHS C
0OBLIKHOBEHHBIMU u
NECSITHYHBIME JIPOOSMHU.

OtHomenune.  JlemeHue B

JJaHHOM OTHOIICHHUH.

Macitad, nmponopuus.

[lonsiTue MPOLICHTA.
Boluucienue mpoleHTta  oT
BEJTMYUHBI ¥ BEIMYUHBI 110 €€
MPOIICHTY.

Perenne TEKCTOBBIX 3a7ad,

coJIepKaIINX npobu )51

Hcnonb3oBath AecsTuuHbIe Apo0OU MpU MPeoOpa30BaHUM BEIMYUH B METPUUYECKON CUCTEME
Mmep.

BbInoHATH apnq)MeaneCKne JIEHCTBHSA C OOBIKHOBEHHBIMU U ACCATUYHBIMU I[pO65[MI/I.

BbIuucasTh 3HAUEHUS BBIPAKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE M JIECATHYHBIE JIPOOH,
BBIMOJIHATh ~ NpeoOpazoBaHus ApoOel, BbIOMPATH CHOCO0, NPUMEHATH CBOWCTBa
apupMeTHUYECKUX AeUCTBUI AJIs pallMOHAIN3AllMY BEIYUCICHUH.

CocTaBJSITh OTHOLIEHUS U MPONOPLUH, HAXOAUTH OTHOLICHHUE BEIWYUH, JEIUTh BEITUUYHUHY
B JaHHOM OTHOIICHUH. HaxoauTh JKCIEPUMEHTAIBHBIM IYTEM OTHOILICHHUE JJIMHBI
OKPYKHOCTH K €€ 1uaMerpy.

HNuTepnpernpoBarh MaciiTad Kak OTHOIIEHHE BEITMYHUH, HAXOAUTb MacIITal IIaHa, KapThl
U BBIYMCIISTH PACCTOSHUS, UCIIONB3YsI MACIITa0.

OO0BACHATB, UTO TAaKOE NPOLEHT, YNOTPEOJATh OOOPOTHI PEYM CO CIOBOM «IIPOLIEHT.
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[IPOLICHTHI.
[IpakTrueckas paborta
«OTHOLIEHNE JUTMHBI

OKPYKHOCTH K €€ TuaMeTpy»

Bbipaxkath NpoLeHTh B ApoOsSX U JApoOM B MPOLEHTaX, OTHOIIEHWE JBYX BEJIUYUH B
MPOLIEHTAX.

BbIuncasTh OPOIEHT OT YUCIIA U YUCIIO O ero NpoueHTy. OKpyriasith Jpodu U MPOLEHTHI,
HAXOJUTh MPUOIMKEHUS YU CETT.

Pemiath 3aga4u Ha 4acTH, MPOLEHTHI, MPOMOPIMH, HA HAXOXKJIEHHE ApoOu (TpOIEeHTa) OT
BEJIMYMHBI U BEJIMYUHBI TI0 €€ IpoOu (TIpOoIeHTY), Apodu (IPOIeHTa), KOTOPBI COCTaBISET
onHa BenmuuuHa OT apyroi. IlpmBoauTh, pa3dmparb, OLEHMBATH PA3IUYHBIC PEIICHUS,
3aMKCy PelIeHUI TeKCTOBBIX 3a/1a4.

N3Baexath uHGOPpMANMIO U3 TAOIHI] U JUarpaMM, HHTEPIIPETUPOBATh TAOJIUYHBIE JaHHbIE,
OTpeeNaTh HaubobIllee 1 HAUMEHBIIEE U3 MPEACTABICHHBIX TaHHBIX

Harnsanas OceBas cummertpus. |Pacnmo3HaBaTh Ha 4epTeKax UM M300paKEHUSAX, M300pPakaTh OT PYKHU, CTPOUTH C IIOMOILBIO
reomeTrpus. [{eHTpanbHas CUMMETPHUSL. WHCTPYMEHTOB (QUTypy (OTpe30K, JOMaHYIO, TPEYTOJIbHUK, MPSMOYTOIBHHUK, OKPYKHOCTB),
CummMmertpus CUMMETPUYHYIO JTaHHOW OTHOCUTENILHO MPSAMOM, TOUKHU (TIpY HAJIMYMH BO3MOXKHOCTH).
[locTpoeHne CUMMETPUYHBIX
(6 v) ¢buryp. Haxoauth npuMepbl CUMMETPUH B OKpyXkatouiem mupe. MoaeaupoBaTrs U3 Oymaru jBe
¢Gurypel, CHUMMETPUYHBIE OTHOCHUTEIBHO IMPSIMOH; KOHCTPYMPOBATh TI'€OMETPHYECKUE
[IpakTuueckas pabota .
KOH(UTypaluy, HUCHOJIb3ys CBOHCTBO CHMMETPUHM, B TOM YHCIE C MOMOIIBIO LH(POBBIX
«OceBasi CHMMETPHSI.
pecypcoB (IIpU HAIMYUK BO3MOXKHOCTH).
CuMMeTpHst B IPOCTPAHCTBE " .
HccaenoBarh CBOHCTBA M3YyYCHHBIX (UIYp, CBS3aHHbIE C CHMMETpPHUEH, MHCHOIb3YA
PKCIIEPUMEHT, HaOJI0/IeHIE, MOIETUPOBaHUE.
O00cHOBBIBATDH, ONPOBEPrarb C MOMOIIbIO KOHTPIPUMEPOB YTBEPKICHHUS O CUMMETPUU
duryp
Beipakenus [IpuMeHeHue OyKkB i (Menoab30BaTh OYKBbI /17151 0003HAUEHHUS YHCEI, IPU 3alIUCH MaTeMaTHYEeCKUX YTBEPKACHUH,
oykBamu (6 4) 3aIK1CH MaTEMaTHYECKUX |COCTABJIATh OYKBEHHBIE BBIPAKEHHSI 110 YCIOBHIO 3a/1aUH.

BBIPDAKCHUM U IIPEIIOKCHUN.
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bykBeHHbIE  BbIpaXKEHHUS U

YHCJIOBBIC IIOJJCTAaHOBKH.

bykBeHHbIe
HAXO0X/ICHUE
KOMITOHEHTa. DOpPMYIIbL.

PaBC€HCTBA,
HEHU3BCCTHOI'O

I/ICC.]'Ie)IOBaTL HCCJIOXKHBIC YU CJIOBBIC 3aKOHOMECPHOCTHU, UCITIO0JIB30BATh 6yKBBI JJIA UX 3aIllMCH.
BoIunciasaTh YUCI0BOE 3HAUCHHUE 6y1(BeHHOFO BBIPaXCHUA ITPU 3aJaHHBIX 3HAUYCHUAX 6yKB

3anuceiBaTh (OpMyJIBI: IIEpUMETpa W IUIOLIAAM MPSAMOYIOJIbHUKA, KBajapaTa; JJIMHBI
OKPY>KHOCTH, TUIOIIAZHN KPYTa; BHINOJHATH BbIYMCIeHUs 110 3TUM (opmyinaMm. CocTaBiasATh
(opmyJIbl, BbIpaxarolye 3aBUCUMOCTH MEXJy BEIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSHUE;
[IeHa, KOJMYECTBO, CTOMMOCTbB; IPOU3BOIAMTEIBHOCTb, BpeMs, OO0BEM pabOTHI; BBINOIHATH
BBIUMCIICHUS 110 3TUM (hopMysam.

Haxonutnb HEU3BECTHBIA KOMIIOHEHT apI/I(bMCTI/I‘ICCKOFO JIeHUCTBUS

Harasanas
reoMeTpus.

Durypsi

HAa IJIOCKOCTH
(14 v)

UeThIpEXYroJIbHUK, MPUMEpPHI

YEeTHIPEXYTOJbHUKOB.
[IpAMOYTOJIbHUK, KBaJapar:
CBOMCTBA  CTOPOH,  YIVIOB,
nuaroHaiei.

N3mepenne  yrioB.  Buasl
TPEYTrOJIbHUKOB.

[lepuMeTp MHOTOYrOJIbHUKA.
[Tnomans ¢urypsl. Popmysbl
nepuMerpa M IJIOIIAIU
MPSIMOYTOJIBHUKA.
[TpubmmxEHHOE

riomaau Guryp.

U3MEepeHHe

[IpakTrueckas
«ILimomans kpyra»

pabota

N300paxkarh Ha HEIMHOBAHHOM M KJETYaTOW OyMare C MHCIIOJIb30BAHUEM YEPTENKHBIX

HMHCTPYMCHTOB quBIpéXerHBHHKI/I C 3aJaHHBbIMHU CBOMCTBAMH:. C napaujiCJIbHbIMHU,

NEePIEeHIUKYJISIPHbIMYA, PABHBIMU CTOPOHAaMH, NPSAMBIMHU yIiaMu WU Jp., paBHOOEIPEHHBII
TpeyroiabHuK. Ilpeaaarars n 00cykaaTh c1oco0bl, AJITOPUTMBI [IOCTPOECHHUSL.

HccaenoBarh, UCHONB3YyS OKCIEPUMEHT, HAONIOJCHHE, MOJEIMPOBAaHUE, CBOWHCTBA
NpSMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh Ha TPEYrOJIbHHUKH.
O0ocHOBBIBATH, ONpOBepPrarb ¢ IOMOILIBIO  KOHTPIPUMEPOB  YTBEPKACHHUS O

[MPAMOYTOJIBHUKE, KBAaAPATE, pacnodHaBaTb BEPHLIC U HEBEPHLIC YTBEPIKACHUA.

HN3mepsTh U CTPOUTH C MOMOIIBK TPAHCIIOPTUPA YIJIBI, B TOM 4YHCIIE B MHOTOYTOJIbHUKE,
TyIIbIE, pAa3BEPHYTHIE YIJIbL.
IPSAMOYTOJIBHBIA,  TYIOYTOJIbHBIMH,

CpaBHUBATL YIJIBI; Ppacno3sHaBaTb OCTPBIC, IIPAMEIC,
PacnoznaBatb, H300pakaTh  OCTPOYTOJIbHBIH,

paBHOOEIPEHHBIN, PABHOCTOPOHHUM TPEYTrOJbHUKH.

BbluucasTh MEepUMETp MHOTOYTOJIBHMKA, IUIOIAJAb MHOTOYTOJIbHUKA pa30HeHueM Ha
MPsIMOYTOJIBHUKH, Ha paBHbIE (UIYpbI, HCIONb30BaTh METPUUYECKHE EIUHHULBI HU3MEPEHHUS
TUTMHBI U TIJI0IAIH.
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Hcnosb30BaTh NpUOJINKEHHOE U3MEPEHHe JUIMH M TUIONIAIeH Ha KieTyaTol Oymare,
npUOIMKEHHOE U3MEPEHUE ATTUHBI OKPYKHOCTH, IUIOIIAIN KpyTa

MosoxuTenbnbl |Llenbie uncaa. Moaynps uncia, [[IpMBOAMTL NPHMEPBI  HCHOJB30BAHHMS B  PEANbHOM JKM3HH  HOJOKHTEIBHBIX M
¢ M [[EOMETPHYECKAS OTPULIATEIBHBIX YHCEI.
OTpHUATEJbHbIE |[MHTEPIPETALS MOJLYJISL. _
M300pakaTh LeJIble YMCIIa, NOJ0KUTENBHBIE H OTPHIIATEILHBIE YMCIIA TOYKAMH Ha YHCIOBOM
LU (W HucnoBble IPOMEKYTKH. 3
PSMOM, MCIOJIb30BAThH YHUCIIOBYIO TIPAMYIO JUISl CDABHEHHS YHCEIL.
(40 9) [TonoxurenbHbIE u
[puUMeHsATHL NPABUJIA CPABHEHNS, YHOPSA0YHBATEH LEJIbIE YHCIIA; HAXOAUTH MOYJ/Ib YHCIIA.
OTpHULIATEIBHBIE gmcIa.
CpaBHeHHE NONOKHTEIBHBIX 1 |hopMy IHPOBATH MPABHIA BEMUCICHHS © TOIOKUTEIBHBIMU M OTPHLATEIbHBIMH YHCITAMI,
OTPHULATEIILHBIX HUCCIL.  gaxoauTh 3HAYEHHs] YHCIIOBBIX BBIPAKEHUM, COJAEPKAIIUX JEHCTBHS C IOJO0KUTEIbLHBIMU
ApHOMETHUECKHE JICHCTBUA C |y orhyiaTebHBIMU YHCIAMH.
T10JI0XKUTETHHBIMH u
OTPHLATEIBHBIMH YHCIIAMH. [pUMEHSATH CBOMCTBA CIIOXKEHHS U yMHOKEHHUS JUIS TIPE0OPa30BaHKs CyMM U POU3BENEHHIA
PellieHne TEKCTOBBIX 3a/1a4
Mpencrasienue [[[psaMoyronbHas cuctema |OOBACHATH M HWILIIOCTPHPOBATHL MOHSITHE MPSIMOYTOJBHONW CHCTEMBI KOOpIMHAT Ha
MAaHHBIX KOOpIMHAT Ha IUIOCKOCTH. |[LIOCKOCTH, MCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOMTH HA KOOPIMHATHOW IIOCKOCTH TOYKH M
6 KoopauHaTel ~ TOYKHM  Ha |(QUIypHI [0 33JaHHBIM KOOPJAWHATAM, HAXOAMTH KOOPIMHATHI TOYEK.
g
(6 ) [LUIOCKOCTH, abcimcca u
opuHaTa Yurarh cTONOYATEIE W KPYTOBBIE IMArPaMMbL; HMHTEPIPETHPOBAThL JIAHHBIE; CTPOMTh
CTOJI0YaThIE AUATPAMMBI.
CronGuaTtele M KPYTOBBIE
arpaMvbI M cnosib30BaTh MH(OPMALKIO, NIPEICTABICHHYIO B TablIMIaX, HA JUarpaMMax il pelIeHus
TEKCTOBBIX 3a/1a4 M 3a]1a4 U3 PEalbHOM JKU3HH
[TpakTrueckast paboTta
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((HOCTpOeHI/Ie AuarpaMmmy.

Pemenne TEKCTOBBIX 3ajad,
CoAEpKALINX
MPEJICTABICHHBIE B Ta0JIHIIAX

JTaHHEBIC,

W Ha Juarpammax

Harassgnas
reoMeTpus.

Durypsl

B IPOCTPaHCTBE
CAY)

[IpssMOYyTONIBHBIN
napasuiesienumne], KyoO,
npu3Ma, NHpamMHlia, KOHYC,
WIMHAP, Iap U cdepa.
M3o0paxeHune
MPOCTPAHCTBEHHBIX  (UTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, WIMHIPA U
KOHYcCa.

[IpakTyeckas pabota
«Co3nanne Mozelen

[IPOCTPAHCTBEHHBIX (DUTYDY.

[lonsatne o00BEMA; €IMHUIIBI
m3mMepeHuss o0néMa. O0BEM
MPSIMOYTOJIBHOTO

napajuiesienunesaa, KyoOa,

dhopmynsl 00bEMa

Pacno3HaBaTh Ha YepTEKax, PUCYHKAX, OMUCHIBATH MUPAMHUIY, PU3MY, IIWIHHIP, KOHYC,
1ap, U300paxaTh X OT PYKH, MOJEJTHPOBATH W3 OyMaru, IUIACTUJIMHA, ITPOBOJIOKU U JIp.
(Tpu HAJTMYMH BO3MOXKHOCTH).

[IpuBoANTH NPUMePBI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (hOPMBI HA3BAaHHBIX Tell.

Hcnonb30BaTh TEPMHHOJIOTHIO: BeplIMHA, peOpo, rpaHb, OCHOBAHUE, BBICOTA, PAANYC H
muameTp, pa3BEPTKa.

M3yuath, UCIoNb3ysl SKCIEPUMEHT, HaO/II0IEHNE, U3MEPEHUE, MOIETUPOBAHUE, B TOM YHCIIE
KOMIIBIOTEPHOE, U ONMCHIBATH CBOMCTBA HAa3BaHHBIX TeJ, BBIABJIATHL CXOACTBA H
Pa3IHYMA. MKy MUPAMUI0N U IPU3MOIL; MEX Ty IMIMHAPOM, KOHYCOM M LIAPOM.

Pacno3snaBaTh pa3BEPTKH Napajienenunesa, Kyoa, Ipu3Msl, IUPaMUIbl, KOHYCa, HUIUHIPA;
KOHCTPYMPOBATh JJaHHBIE TEJa U3 Pa3BEPTOK, CO3aBaTh UX MOJIEIH.

Co3aaBaTh MOJe/ U IPOCTPAHCTBEHHBIX GUTYp (U3 OymMaru, MpoBOJIOKH, IUTACTHIIMHA U JIP.)
M3mepsTh HA MOAEJIAX: JUIMHBI pEOep MHOTOTPAaHHUKOB, TUAMETp IIapa.
BoiBoauTh (hopmyry 00bEMa NPSAMOYTOJIEHOTO TapaljIeNenuIea.

Boruucasats mno  ¢opmyaam: 00bEM Ky0a;

HCII0JIb30BAaTh CJAWHHIBI N3MCPCHUS O6LéMa; BBIYHCIATh 00BEMBI TE€JI, COCTABJICHHBIX M3

IpsAMOYT'OJIbHOT'O napajjieacnuiicaa,

KyOOB, IMapajuIeNICIIUIICIOB; PelliaTh 3aa4M C PeaTbHBIMHU JTaHHBIMU
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[loBTOpEHHUE, [ToBTOpEHUE OCHOBHBIX |BBIYHCIATH 3HAUCHHS BBIPAKEHHH, COJACP)KAIINX HATypalbHBIC, ENbIe, TOI0KUTEIbHBIE U
MOHSATHH M METOJOB KypCOB 5 |[0TpHLIATEIbHBIC YMCIA, OOBIKHOBEHHBIC M JIECATHYHBIC APOOH, BBIIOIHATH MPEOOPa30BAHUS
00001IeHHE, o

u 6 KiaccoB, 00OOIIEHHE U [4MCEI M BBIPAKCHUH.

CUCTEMaTU3alus 3HAHUU
CHCTeMAaTH3alUsA .
1 BoiOupars cnocod cpaBHEHHMsS 4YMCEJ, BBIYUCIICHUH,

20 g . o o o
( ) MPUMEHSTH CBOMiCTBA apu(METHUCCKUX JACHCTBHI I PAllHOHAIN3AIIUN BEIYUCIICHHIA.

Pemath 3aga4uu U3 peanbHON KU3HU, NPUMEHSITh MaTeMAaTHYeCKHe 3HAHMSA JUUIS PELICHUS
3aJa4 U3 JpPYrux MpeIMETOB.

Pemiath 3a1a4u pa3HbIMHU CNIOCO0AMHU, CPABHUBATH, BLIOUPATH CIOCOOLI PEIICHUS 3a/1a4H.

OcyumiecTBJIATh CAMOKOHTPOJIb BBIOJIHAEMbBIX JEHCTBUH M CAaMOIPOBEPKY pe3yJibTara
BBLIYUCIICHUIN

[Ipu paspaborke pabodyeil MporpaMMbl B TEMAaTHYECKOM IUTaHMpOBaHWUU uia oOydwaromuxcs ¢ HOJIA nomkHBI OBITH yYTEHBI BO3MOXHOCTH
MCIOJIb30BAaHUS 3JEKTPOHHBIX (LM(POBBIX) 00pa30BaATENBHBIX PECYPCOB, SBISAIOLIMXCS Y4€OHO-METOAMUYECKUMH MaTepuaiaMu (MyJIbTHUMEIUHHbIE
MIPOrpaMMbl, JIEKTPOHHbIE YYEOHUKH W 3aJaYHUKH, DJIEKTPOHHBbIE OMOIMOTEKH, BUPTyallbHblE J1a00OpaTOpuy, UTPOBBIE MPOTPAMMBbI, KOJUIEKIIHMHU
U(POBBIX 00pa30BATENbHBIX PECYPCOB), MPEACTABICHHBIMUA B 3JEKTPOHHOM (LIM(PPOBOM) BUJE U pEATU3YIOIUMHU JUIAKTUYECKHE BO3MOXKHOCTU
HKT, conepkaHue KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUH.

37



OEJTEPAJIBHAS PABOYASA TIPOI'PAMMA
YUEBHOI'O KYPCA «AJITEBPA». 7—10 KJTACCbI

Lean u3yyeHusi yuedOHOro Kypca

AnreOpa sBIsSETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOHM IIIKOJIBI: OHA
obecrieunBaeT M3y4EHUE APYTUX IUCLIMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOKCHHS
00pa3oBaHUsI U B TOBCEIHEBHON >XHU3HU. Pa3BuTue y 0Oydaromuxcs Hay4dHbBIX
MPECTaBIICHUM 0 MPOUCXOKICHUN
U CYIIHOCTHU aJireOpanyeckux adCTpakluid, criocode OTpaXKeHUsl -MaTeMaTH4eCKOn
HAyKOM SIBICHUW W TPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MAaTEeMaTUYECKOIrO
MOJICIMPOBaHUSI B HAYyYHOM [IO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(GbOopMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajanTalid B COBPEMEHHOM IdpoBoM obOmiecTBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa3oM 00eCIIeUrBAET pa3BUTHE YMEHUS HAOII0aTh, CPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUJIEHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOW JEWUCTBHUS U BBIBOJIbI, (hOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHrEe Kypca anreOpbl 00ecleurBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOY4YalolIUXCA: OHU HCHOJIB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
pac-cyxjaeHusi, 0000IleHNEe U KOHKPETH3alluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeaAnojaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSITEIHHOM
NESATEIbHOCTH OOYyYaloIUXCs, IMOATOMY CaMOCTOSITEIbHOE pElIeHHe 3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS peailu3alnueid JAesTEIbHOCTHOTO MPUHIIMIA
00yueHus.

B crpykType mporpammbl yueOHOTO Kypca «AjreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUM: «YHucina u
BBIYHCIICHUS; «ANTeOpanyecKue BBIPAKCHUS»; «YPABHEHHS W HEPABEHCTBAY;
«OyHKIUW». Kaxmas u3 3Tux coAepKareabHO-METOIMYECKUX JIMHUN Pa3BUBACTCSA
Ha TPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch
M B3aUMOJICUCTBYS C JPYTMMH €ro JuHUSIMU. B Xoje wusyudeHus Kypca
00yYaromuMcsl MPUXOAUTCS JIOTUYECKU PACCYKJaTh, HCIOJIB30BATh TEOPETHKO-
MHOKE€CTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM 11e71ec000pa3HO BKIIOYUTH B MPOTPaMMy
HEKOTOpPbIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC pPa3/ieiibl
MaTeMaTU4YeCKoro o0pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYarOIUMUCS
OCHOB YHHMBEPCAJIBHOTO MAaTEMaTHYECKOTO s3bIKa. Takum o00pa3oM, MOXKHO
YTBEPXK/IaTh, YTO COJAEPXKATEIHHOW ¥ CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue imHUM «YWclia W BBIYHCICHUS» CIY)KHUT OCHOBOW JIJIst
JTATbHEHIIIET0 M3yUYeHUsS] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyUYarOIIMXCS
JIOTUYECKOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOMUMBIX JIJIsi TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHITHUS O YUCJIE B OCHOBHOM IITKOJIE CBSI3aHO C palliOHaIbHBIMU
U UppalMOHAIBLHBIMU  4YHMCJIaMH, (OPMUPOBAHUEM  TMPEACTABICHUM O
NEeUCTBUTEIBLHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YUCIIOBOM JIMHUU OTHECEHO K
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cTapIiemMy 3BeHy 00111ero o0pa3oBaHusl.

ConepkaHue ABYyX — alreOpaWueckux JIMHAKM —  «AnreOpanmdeckue
BBIpQXKCHUS» U «YPaBHEHHUS M HEPABCHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy
00yJaromuXxcsi MaTeMaTHIECKOTO armapara, HeoOXOIUMOTO NI pelieHUs 3aaad
MaTEeMaTHKH, CMEXHBIX MPEAMETOB M MPaKTUKO-OPUCHTHPOBAHHBIX 3amad. B
OCHOBHOWM IIKOJE€ YYEeOHBI Marepual TPYNIHPYETCS BOKPYT pPalHMOHATBHBIX
BBIp@XCHHU. AnreOpa JAEMOHCTPHUPYET 3HAYCHHE MAaTeMaTHUKHA KakK s3bIKa JIIs
MOCTPOEHUS MaTEeMaTHYECKUX MOJENIeH, ONHUCAHUS TMPOIECCOB U  SBICHHM
peasibHOTO MHpa. B 3amaum oOydenus anredpe BXOIAT TaKxkKe JajbHeiiiee
pPa3BUTHE aJITOPUTMHYECKOTO MBINIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JIJIS
OCBOCHHS Kypca WHHOPMATHKH, W OBJQJCHHEC HAaBBIKAMU JICTyKTHUBHBIX
paccyxnenuii. [IpeoOpazoBanre CUMBOIBHBIX (H)OPM BHOCHUT CBOM CrieITU()UISCKHA
BKJIaJl B Pa3BUTHE BOOOPAKEHUS, CTIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUCCTBY.

Conepxanue  (QyHKIIMOHAIBHO-TpAQUUECKON  JIMHUM  HAIEJIEHO  Ha
MoJIydeHHe  OOydyalomuUMHCS  3HAHUW O  (QYHKIUAX  KaKk  BaKHEHIIeH
MaTEMaTUYECKOM MOJENU [IJIsi OMUCAaHUSI W HUCCIEOBaHUS Pa3HO-00pa3HbIX
IIPOLIECCOB W SABJIICHUM B MpuUpoae u odmiectBe. M3ydeHuwe 3Toro marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIC
BBIPA3UTEIIbHBIE CPEJCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE,
rpaguueckue, BHOCUT BKJaJd B (OpMUPOBAHHE TMPEJACTaBICHUH O POJH
MaTEeMAaTHUKH B Pa3BUTUHU ITUBWIN3AINH U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIAHE

CornacHo ywyebHomy miany B /—10 kiaccax u3ydaeTcsi Y4eOHBIM Kypc
«Anredpa», KOTOPBIH BKIIOYACT CJCAYIONINE OCHOBHBIE pa3leNbl COICPKAHUS:
«Uucnma ¥ BBMHCICHUS», «ANTeOpandecKue BBIPAKCHHUS», «YPaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

VY4eOHblll TUTaH HA U3ydeHue anreOpsl B 7—10 kiaccax oTBOIUT HE MeHee 3
y4eOHBIX YacOB B HEJACNIO B TEUYCHHE KaXKIOTo rojga oOydeHus, oOmuii oO0beM
yacoB - He meHee 408.

CopneprxaHue yuebHoro kypca (no ronpam obyueHums)

7 Kaacc

Yucna u eviuucnenusn

PauuonanbHblie yucaa

JlpoOu OOBIKHOBEHHBIC U JCCATHYHBIC, TIEPEXOJ OT OXHON (hOPMBI 3amucH
npobert k apyroi. [loHsTHe pamnMOHATBLHOTO 4YHWCJA, 3alHCh, CpPaBHEHUE,
VHOOPSAIOYMBAHUE  PAlMOHATBHBIX 4YHCell. ApudpmeTrhdeckue JACHCTBUA C
palMoHaIbHBIMM YHclIaMu. PelieHue 3a1ay U3 peajqbHOM MPaKTUKU HAa 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJIbHBIM T[OKa3aTeJIeM: OIpelesieHue, MpeoOpa3oBaHUe
BBIpQKEHUN Ha OCHOBE OMNPEACIICHUS, 3aMUCh OOJIBIIUX YUCE.

[IporeHThI, 3amuCh MPOIEHTOB B BUAC APOOH M APOOH B BHJIC IMPOIICHTOB.
Tpu OCHOBHBIE 3a7]a4M Ha MPOIIEHTHI, PEIICHUE 3a]1a4 U3 PeaTbHON MPAKTUKHU.
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[IpuMmeHeHne TMPU3HAKOB JIEIIUMOCTH, pPAa3JIOKEHHE Ha MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanbHple  3aBUCMMOCTH, B TOM 4HCIe mOpsMas ©  oOpaTHas
MPONOPIUOHATIBHOCTH.

Anzedpauueckue sviparxcenus

IIepemeHHBIE, UHCIOBOE 3HAUYEHUE BBIPAKEHUS € IEpeMEHHOM. JlommycTUMbIe
3Ha4YEHHUs NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEKy BEIMYMHAMH B BUE
dopmynel. Berancnenus mo popmynam.

[IpeoOpazoBanne OyKBEHHBIX  BBIPAXKCHUH, TOXICCTBEHHO  PaBHBIC
BBIPDAKEHMsI, MpaBWia MpeoOpa3oBaHMs CYMM M TNPOU3BEACHUM, NpaBUIIA
PacKpbITUSI CKOOOK U MPUBECHUS MOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAIbHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHbI. CTeneHb MHorousieHa. ClioKeHue, BBIYUTaHHe,
YMHOXEHHE MHOrOWIeHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHHS: KBaJpaT
CyMMbl W KBaapar pazHocTd. Dopmyna pazHOCcTHM KBajapaToB. PasznoxxeHue
MHOTOWICHOB Ha MHO>KHUTEIIN.

Ypasnenusn

VYpaBHEeHUE, KOpEHb ypaBHEHHUS, NpaBWia MNpPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JInHelHOE ypaBHEHHE C OJHOM IMEPEMEHHOM, YWCIO KOPHEW JMHEWHOIO
YPaBHEHMS, pCEUICHUE JIMHEMHBIX ypaBHEHUH. (COCTaBIIEHHE YpPAaBHEHUU IIO
YCIIOBHIO 3aJ1a4M. Pelienre TeKCTOBBIX 3a71a4 C MOMOIIbIO YPABHEHHI.

JIuHeliHOe ypaBHEHHUE ¢ IByMs IIEPEMEHHBIMU U ero rpadguk. Cucrema IByX
JUHEHHBIX YpAaBHEHUN C JBYMsS IIEPEMEHHBIMHU. PenieHue CUCTEM ypaBHEHMMU
crocoboM mojacTaHOBKU. [Ipumepbl peleHus TEKCTOBBIX 3aJady C  I[OMOILbIO
CHUCTEM YpPaBHEHUU.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Ttoukum Ha mnpsMon. YwucioBble NpOMEXKYTKH. PaccrosHue
MEKly IByMSI TOUKaMH KOOPJAWHATHOW MPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Alciucea u opAuHATa
TOYKHM Ha KOOPJIMHATHOM 1IockocTh. [IpumMepsl rpadukoB, 3aJaHHBIX (POPMYJIaMHU.
Urenue rpaMKoB peaabHbIX 3aBUCUMOCTEM.

[Tousitue ¢ynkmuu. I'paduk ¢ynxnuu. CpoiictBa (yHkiui. Jluneinas
byuknus, e€ rpaduk. ['paduk Gynkiuu y =|X|. ['paduueckoe pereHne TUHEHHBIX
YPaBHEHUW U CUCTEM JIMHEUHBIX YPABHECHUM.

8 ki1acc

Yucna u éviuucnenusn

KBagpatueiii xopenb u3 uymucna. [loHsitue 00 wupparmoHAILHOM YHCIIC.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANBHBIX ynces. CBolicTBa apuMeTHuyecKux
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOPa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYMCJIEHUSIM. J|eCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ 1eabIM MOKa3aTesneM u €€ ceoiicta. CTaHIapTHas 3alliCh YUCIA.

Anzedpauueckue sviparxcenus

KBagpaTHblii TpEXuieH; pa3iloKeHUWE KBAJAPATHOTO TpEXWIEHAa Ha
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MHOXHUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOWCTBO anreOpanyueckod apoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXKEHHE, JeJCHHE alreOpanyeckux ApoOei.
PannonanbHbie BRIpaXKEHUS U UX MTpeoOpa3oBaHue.

Ypasenenusa u nepasencmea

KBampatHoe ypaBHeHue, Qopmynaa KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimne qpoOHO-paOHAIBHBIE YPAaBHEHUS.

['paduueckas uHTEpHIpETAIIUsl YPABHEHUN C IBYMS IEPEMEHHBIMHU U CUCTEM
JUHEWHBIX YPAaBHEHHII C JABYyMs MEpEMEHHbIMU. [IpuMepbl pelieHuss CHCTEM
HEJIMHEWHBIX YPABHEHU C IBYMsI IEPEMEHHBIMH.

Peliennie TEKCTOBBIX 3a/1a4 alreOpanyecKuM CIiocoOOOM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NIEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEpPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

Dynkyuu

[Tonsatue ¢ynkuu. OOmacTh ONpPEACTICHUS U MHOXKECTBO 3HAYCHUU
¢ynkuuu. CiocoObl 3a1aHus PyHKIUH.

I'padux Pynxuuu. Yrenne cBoicTB QyHKuuu no e€ rpaduky. IIpumepsr
rpa@ukoB (PYHKIHA, OTPaXKAIOIIUX pPeaJTbHbIE MPOIIECCHI.

@OYHKIMY, ONHCHIBAIOIINE MPAMYIO M OOpaTHYIO MPONOPLIUOHAIBHBIE

3aBrcuMOCTH, uX Tpadukn. ®ymkmum y = X4, y = x5, y = Vx, y =[x
I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpPaBHEHUIA.
9 kaacc

Yucna u eviuucnenusn

JlecTBUTEIbHBIE YHCJIA

Panmonansubie uncna, pparmoHaIbHBIC YHCIIa, KOHEYHBIE U O€CKOHEUHBIE
JeCATUYHBIC ApoOr. MHOXECTBO NEUCTBUTEIBHBIX YUCEN; JEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIC JeCATHUYHbIC ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMOI.

CpaBHEeHHE JCUCTBUTENBHBIX 4YHUCEN, apuUPpMETUUYECKUe JEUCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

N3mepenusi, npuOIMKeHHsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXKAlOLIEro MHUPA, IUTEIHHOCTh MPOIIECCOB B
OKPYXaroUIeM MUpE.

[Ipubnmxk€éHHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPHUOJIMKCHHUS.
Oxkpyrnenue yucen. [Ipukuaka v OLleHKa PE3yIbTaTOB BHIUYMCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMeHHOH

JIuneliHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOASIIIUXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl permieHns ypaBHEHHM TPETbEH U YETBEPTOMN
CTENEHEN Pa3I0KEHNEM HA MHOKUTEIIH.

Pemiennie n1poOHO-paliMOHAIbHBIX YPABHEHUH.
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Perienue TeKCTOBBIX 3a/1a4 aireOpanyecKUM METOIOM.

Cucrembl ypaBHeHU I

VYpaBHeHue ¢ JByMsI MEPEeMEHHBIMU U ero rpaduk. Pemienue cucteM nByx
JIMHEWHBIX YPABHEHHI C ABYMS IEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHUI,
OJTHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil cremeHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyeckuM CIioCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMmeHHOM. KBaapaTHble HEpaBEeHCTBA.
I'paduueckass uHTEepHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU.

Dynkyuu

KBagpatnunas Qynkuus, e€ rpaduk u cpoiictBa. IlapaGomna, koopauHaThI
BEPILMHBI 1apado0Jibl, 0Ch CHMMETPUH Mapa0OoIbl.

I'papuxku  dymxmmii: Yy = ks, y=kx+b, y=ax’ y=axi
y = Vx, y =|x| u ux cBoiicTBa.

Yucnoewle nociedosamenvHocmu

OnpenesieHue  cnocoObI 32IaHUS YUCIOBBIX MOCJIEI0BATEIbHOCTEN

[ToHsiTHE YMCITOBOM MOCTEIOBATENBLHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTH
peKyppeHTHOM hopmyIioi u popmyIoi N-ro ueHa.

ApudmMeTndeckasi ¥ reoMeTpUUYECKas IPOrPecCcuu

Apudmernueckass U reomerpuueckas nporpeccur. @opmynsl N-TO YieHa
apu(PpMETUYECKON U r€OMETPUUECKON MPOrpeccCuii, CyYMMbI IEPBBIX N YIEHOB.

N3o00pakeHre 4ieHOB apu(METHUUECKOW M TeOMETPUYECKOM MpOorpeccuit
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEMHBIA M 3KCIOHEHIIMAIBbHBIA POCT.
CI1oXHbIE TPOLICHTBHI.

10 knacc

Yucna u eéviuucnenusn

IToBTOpEeHNEe MaTepuajia Kypca MaTeMaTHKH, ajaredpbl 5-9 Kiaccos.
HoaroroBka k OI'I u I'BD

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbie 4Kciia, UppalMoOHaIbHbIE YUCTIA, KOHEUHbIE U O€CKOHEUHbIC
JecATUYHbIC ApoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN; TEUCTBUTEIbHbIC YHUCIIA
Kak OECKOHEUYHbIE NeCSITHYHbIE NpoOu. B3amMHO OZHO3HAYHOE COOTBETCTBHE
MEXAY MHO>KECTBOM JIEMCTBUTEIIBHBIX YHCEN U KOOPAUHATHON MPSMOU.

CpaBHEHHME JCWCTBUTENBHBIX YHCEN, apuMeTHdecKue IeHCTBUS C
JNEUCTBUTEIBHBIMHA YHCIIAMH.

N3mepennsi, npudJInKeHusl, OeHKH

Pa3mepsl OOBEKTOB OKpYXKAIOMIETO0 MHUPA, IUTEIHHOCTh MPOIIECCOB B
OKPYXaroUIeM MUpE.

[Tpubnmxk€HHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOIMKCHHUS.
Oxkpyrnenue uucen. [Ipukuaka v olleHKa pe3yIbTaTOB BHIYUCICHUN.
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Ypasnenua u nepasencmea

YpaBHeHHs ¢ OJHOM IepeMEeHHOH

JInnerinoe ypaBHeHuE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOASIINUXCS K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemieHnss ypaBHEHUW TPETbEN U YETBEPTOU
CTEIEHEN Pa3I0KEHNEM HA MHOXKHUTEIIH.

Pemmenne npoO6HO-palinOHABHBIX YPaBHEHUH.

Pemenne TekcTOBBIX 3a7a4 alreOpandeckuM METOIOM.

CucreMbl ypaBHeHUI

VYpaBHeHHEe C ABYyMs NEPEMEHHBIMH U ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHHUU C ABYMs NIEPEMEHHBIMU. Pemenue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOpPBIX JIMHEWHOE, a JApyroe — BTOpoil cTemeHu. [paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUM C IBYMsI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

HepaBencrBa

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM INEpEeMEHHOM. PemieHne cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'padnyeckas WHTEpHpEeTallUs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMH.

Dynkuyuu

KBagparnunas Qynkuus, e€ rpadpuk u cpoiictBa. Ilapaboia, KoopauHATHI
BEPUIMHBI 1apadoJIbl, OCb CAMMETPHUH MapadoJIbI.

I'papuku dynxmmii: 'y = kx, y = kx + b, y = ax? + bx + ¢,
y=axd y=axdy=vx ,y= )KC ¥ X CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

Omnpenenenue ¥ crocoObl 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[IoHsATME YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE I0CIEA0BATEIBHOCTH
peKyppeHTHO# dhopmyIioit u popmyIoit N-ro uaeHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. @opmynsl N-TO wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHne 4aeHOB apu(dMETHUECKOW W TEOMETPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMWAJIbHBIA POCT.
CIioXHbIE TPOLICHTBHI.

MnaHupyeMbie NpeaMeTHbIe pe3ysibTaTbl 0CBOEHUs paboyeiinporpaMMmbl
Kypca (no rogam obyueHus)

OcBoeHune y4yeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI JIOJDKHO 0O0€CIeUnBaTh JIOCTHKCHHE CIEIYIONINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KkJaace

Yucna u viuucnenusn

BrImonHsTh, coueTass yCTHbIE M NMHChbMEHHBIE MPUEMBI, apr(PMETHIECKUE
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JNEUCTBUA C PALIMOHAIIBHBIMU YUCIIAMU.

HaxonuTh 3HaY€HUs YWCIOBBIX BBIPAXKEHUH; MPUMEHITh Pa3HOOOpa3HbIE
CHOCcOObI U MPUEMBI BBIYUCICHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COAep KalluX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTh OT OJHOM (POPMBI 3aIIUCH YMCET K IPYrod (IIpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECSITUYHYIO IpOOB).

CpaBHHBaTh M YIIOPSA0YMBATH PALlMOHAIBHBIC YUCIIA.

OKpyrasTh yKcia.

BpIMONMHATE DPUKUAKY W OLEHKY pe3yJibTaTa BBIYUCICHUW, OLEHKY
3HAYEHUMN YUCIIOBBIX BBIPAKECHUU.

BBINOMHATH IEUCTBUSA CO CTENEHIMU C HATYPAJIBbHBIMU MOKA3aTEISIMU.

[IpruMeHsATP NOpHU3HAKKM  JEIMMOCTH, PA3JIOKEHHE HAa  MHOKHUTENH
HaTypaJbHBIX YHCEIL.

Pemare npakTMKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU; WHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 3a4a4y ¢ y4ETOM OIPAaHMYEHHUH, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonb3o0BaTh aredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxomuTts 3HaueHus: OyKBEHHBIX BBIPRXKCHUN MpU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinonHsATe  mpeoOpa3oBaHUs  LENOrO  BBIPAXEHUS B MHOTOYJICH
IPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITUEM CKOOOK.

BpINONHATE YMHOXEHME OJHOYICHA HAa MHOIOYWIEH M MHOIOYIEHAa Ha
MHOT'OWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCylIeCTBIATh PA3JIOKEHUE MHOTOYICHOB HAa MHOXHUTEIW C IOMOLIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJlaraeMblx,
npuMeHeHus (POpMyJT COKPAIIEHHOTO YMHOKEHHS.

[IpuMeHATh peoOpa3zoBaHUsT MHOTOWIECHOB JIJISl PELIEHUS Pa3IMYHbIX 3a]a4
13 MAaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON IPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU ITOKA3aTEISIMU IS
npeoOpa3oBaHUs BEIPAKEHUH.

Ypasnenua u nepasencmea

Pematp nuHelHblE ypaBHEHHUsI C OJHOU IEPEMEHHOM, IPUMEHSS IpaBUIIaA
Nepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIIBHOMY emy. [IpoBepATs, ABnseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsATh rpaguueckue METOAbl IPHU PEUICHUH JIMHEWHBIX YpaBHEHUU U
UX CUCTEM.

[lonGupate mpuMepsl Map 4YHUCEN, SBISIOUIMXCA PEIICHUEM JMHEHHOTO
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpadUK JMHEHHOro ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; TOJIb3YyACh I'paUKOM, MPUBOAUTH HMPUMEPHI PELICHHUS
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YpaBHEHHUS.

Pemats crucrembl AByX JMHEHWHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMM, B
TOM YHCJIE TpaUUYECKU.

CocTaBiATh M pelaTh JIMHEHMHOE YpAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUH 10 YCIOBUIO 3a/auyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJIyYE€HHBIN PE3yJIbTaT.

Koopounamot u cpagpuxu. @ynkuyuu

N300paxxaTb Ha KOOPAWMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHUE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI; 3aIlMCHIBATh YHCIIOBBIC
IPOMEXYTKU Ha aJIreOpandeckoM SI3bIKE.

OtMeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IIO 33JJaHHBIM KOOPJMHATaM;
CTPOUTH TpaPUKH TUHEHHBIX (yHKINH. CTpouTh rpaduk GyHKIuu y =|X|.

OnucelBaTh € TIOMOIIbIO (PYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PAacCTOSHUE; LIE€HA, KOJWUYECTBO, CTOUMOCTE;
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonute 3HaueHre (yHKIMH 10 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MPenCcTaBICHUs U aHaIM3a UH(POPMALINH;
U3BJIEKATh U MHTEPIIPETUPOBATh MH(POpMALUIO U3 TPaMKOB pEAIbHBIX POLIECCOB
Y 3aBUCHUMOCTEM.

8 ki1acc

Yucna u éviuucnenus

Hcnonb30BaTh HayalbHBIE NPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX
quCell 11l CPAaBHEHUS, OKPYTJICHUs U BBIUYMCIICHUN; N300paxaTh JEHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPAUHATHOW MPSMOM.

[IpuMeHATh TOHATHE apU(PMETHYECKOrO KBAJIPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONB3YS NPH HEOOXOJUMOCTH KaJIbKYJSTOP; BBINOJHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEpKAIUX KBaJgpaTHble KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh 3anucy OONBIIMX W MaJIbIX YHUCEN C TMOMOUIBIO JI€CSITHYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasriceHus

[IpuMeHATh TOHSATHE CTENEHM C UEeNbIM IO0Ka3aTesieM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTENEHH C LETbIM IMOKa3aTeIeM.

BbINONMHATE TOXKIECTBEHHBIE MPE0Opa3OBaHusl pallMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI ACHCTBUM HaJl MHOTOWICHAMHU U alre0pandyecKUMHU JPOOsIMH.

PacxitanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKUTEIIHU.

[TpumensTh MpeoOpa3oBaHusl BBIPAKEHUH AJI pEIIeHUs Pa3IMyHbIX 3ajad
Y3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIBHON IPAKTUKH.

Ypasnenua u nepasencmea

PemaTe nuHelHbIe, KBaJpaTHbIE YpPaBHEHUS W PAllMOHAJIbHBIE YpaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTE NPOCTENIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyueCcKUX Mpe/ICTaBIEeHU (YCTaHABIMBATh, UMEET
JIM YpaBHEHHE UJIM CUCTEMA YPABHEHUM pEIeHUs], €CJIM UMEET, TO CKOJIBKO, U TIp.).
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[TepexoauTh OT clIOBeCHOM (HOPMYJIMPOBKH 3a7auu K €€ anreOpandecKoiu
MOJEIN C TIOMONIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHUSA, OLICHKH,

pelIaTh JTMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI; JaBaTh
rpauYecKyr0 HWJUTFOCTPAIMI0 MHOXKECTBA PEIICHWN HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynukyuu

[ToHuMaTh ¥ KCMONB30BaTh (PYHKIIMOHAIbHBIC TOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS); OMpPENesATh 3HaueHUWE (PYHKIUU MO 3HAYEHUIO
apryMeHTa; ONpeessTh CBOMCTBA GYHKIUU 110 €€ TpaduKy.

CTpouTh TpadMKK 3IeMEHTapHBIX QYHKIMI Buga ¥ = X2, ¥y = X3,y = Vx|
y=|X|; onrchIBaTh CBOMCTBA YNCIIOBOM (QYHKIMHU IO €€ rpaduKy.

9 kiace

Yucna u eviuucnenusn

CpaBHHBATh M yHOPSAOUYUBATH PATMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinmonuate apudmernyeckue JIEUCTBUS C PalMOHAIBHBIMU UYHCIAMU,
coyeTas YCTHbIE M TNHUCbMEHHBIE TPHUEMBI, BBINOJIHITH BBIYHACICHUSA C
MppalroOHaIbHBIMU YUCIIAMH.

Haxonute 3HaueHus cCreneHed C LEIbIMHA IIOKA3aTeIsIMU U KOPHEW;
BBIYUCIISATh 3HAUEHUST YUCIOBBIX BBIPAXKECHUI.

OKpyIJisiTh I€MCTBUTENIbHBIC YHCIA, BBIMOJHATH MNPHUKUIKY pe3yibTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenua u nepasencmea

Pemate nvHElHBbIE W KBAaJpATHBIE YPABHEHHUS, YPAaBHEHUSI, CBOJISIIMECT K
HUM, POCTEHIIIHE TPOOHO-PAIIMOHATIFHBIE YPABHEHUSI.

Pemats cuctembl IBYX JMHEMHBIX YpaBHEHUU C JABYMSI NEPEMEHHBIMH U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SIBIIICTCS JIMHENHBIM.

Pemate TekcTOBBIE 3adauM anreOpauvdecKuM CHOCOOOM €  TOMOIIBIO
COCTAaBJICHUS YPABHEHUS UJIM CUCTEMBI JBYX YPAaBHEHUM C IByMS IEPEMEHHBIMU.

[IpoBoauTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHNN U CUCTEM YPaBHEHUM, B
TOM YHUCJI€ C MPUMEHEHHEM IpapUUEeCKUX MPEACTaBICHUN (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WK CUCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHeiHbIE HEPABEHCTBA, KBaAPATHBIE HEPABEHCTBA;, M300pa)kaTh
pPEILICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMBbl JMHEHMHBIX  HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM NMPSMOM, 3alMChIBATH PEIIEHNE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 3a]1a4.

Dyukyuu

Pacno3naBath (pyHKIIMY M3yUeHHBIX BUJIOB. [I0Ka3pIBaTh CXeMaTHUECKU
pacIoyIoKEHUE Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB GyHKIMIA Buaa: Y = KX, Y

= kx + b,y = a2y = ax®,y = Vx, y=|x| B 3aBHCHMOCTH OT 3HAYECHHIA
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KO2(P(PHUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (DYHKITUHA.

Ctpouth U M300paxaTb CXEeMATUYECKU TpapUKu KBAIPATUIHBIX (DYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIIUH O UX Tpadukam.

Pacnio3naBaTh KBajgpaTHuHyI0 GYHKIHIO 110 opMyIie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PUBUKHU, TEOMETPHH.

Apugmemuueckan u ceomempuueckan npozpeccuu

Pacrio3naBaTe apuMeTHYECKyl0 M TEOMETPUYECKYIO MPOTPECCUU TMpH
Pa3HbIX CMIOCO0AX 3a/IaHuUs.

BoImonHAT,  BBIYMCIEHUS C HKCIHOJIb30BaHHEM (GopMyl N-TO  dJieHa
apu(pMETUIECKON U TeOMETPUUECKOM MPOTrpeccuit, CyMMbI IEPBBIX N UJICHOB.

N300pakaTh YjieHBl MOCIEAOBATEIIbBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemars 3amaun, cBSI3aHHBIE C YUCJIOBBIMHM IOCIEAOBATEIBHOCTSMH, B TOM
YHUCJIE 3a/1a4d U3 PEAIbHOM KM3HU (C UCTIOIB30BAHUEM KAJIbKYIATOPA, HU(PPOBBIX
TEXHOJIOTHH).

10 kace

Yucna u eviuucienus

BreinonuaTs, codeTas yCTHbIE MU MUCBMEHHBIE MPUEMBI, apuMeTHYecKue
NEUCTBUA C PALIMOHATILHBIMU YHCIIAMHU.

HaxoauTh 3HaueHMsS YWCIOBBIX BBIPAKEHUM; MPUMEHSATH Pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIUUCICHUSI 3HAYEHUN JNPOOHBIX BBIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexon oT 0AHOM (OPMBI 3aMKMCH YHCEN K APYroil (IpeoOdpa3oBbIBaHUE
JECATUYHOM JPOOU B OOBIKHOBEHHYIO, 0OBIKHOBEHHOMU B JIECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO JIPOOD).

OKpyrJIsTh 4ncaa.

[IpumeHATh TOHSATHE apUPMETHUECKOTO KBAIPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI MPU HEOOXOAMMOCTH KAJIbKYJSATODP; BBIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJpAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEMN.

BbINONHATH IEUCTBUSA CO CTENEHIMU C HATYPAIbHBIMU NTOKA3aTEISIMH.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3aJa4yM, CBA3AHHBIE C OTHOILLIECHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 337a4 C Y4ETOM OTPAaHUYECHHUH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Ypasnenus u nepagencmea

Pemate nMHElHbIE ypaBHEHUs C OJHOW MEPEMEHHOM, NMPUMEHSS IPaABUIIA
Mepexo/ia OT UCXOIHOTO YPABHEHUS K PABHOCUIILHOMY €My

Pemars cucremsl IByX JIMHEMHBIX YpaBHEHHUW C JBYMs IIEPEMEHHBIMM, B
TOM 4HuCIie TpahUIecKH.

Pemiats kBajipaTHbIC YpaBHEHUSI M PALIMOHAIBHBIC YPABHEHUS, CBOJISIIINECS
K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS ITEPEMEHHBIMHU.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OICHKH;
pelaTh JIMHEMHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; 1aBaTh
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rpadUyecKyr0 WIUIIOCTPALMI0 MHOXECTBA PEIICHUH HEPAaBEHCTBA, CUCTEMBbI
HEPABEHCTB.

Dynkyuu

Pacrio3naBate pyHKIMU HM3ydeHHBIX BUAOB. [loKa3pIBaTh cxeMaTHUECKU
pacmojoXeHne Ha KOOPAMHATHOM TUIOCKOCTH IpadukoB QyHKINN BUAA:

y=k,y=kx+b y=ax+bx+cy=ady=ady =vx Y=L B

3aBHCHMOCTH OT 3Ha4€HUH KO3(PPHUIIMEHTOB; OMMUCHIBATH CBOMCTBA (DYHKIIHIA.
Apugmemuueckas u ceomempuueckan npozpeccuu
BoImonHAT,  BBIYMCIEHUS C HKCIHOJIb30BaHHWEM (GopMyl N-TO  dJeHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTPECCHii, CyMMBI IIEPBBIX N UJICHOB.
N300paxaTh ujeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IUIOCKOCTH.
Pematp 3amauu, cBsI3aHHBIE C YHCIOBBIMU IOCJIEAOBATEIBHOCTSAMHU, B TOM
quCclie 337a4d U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJISTOpa, LU(POBBIX
TEXHOJIOTHH).
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TeMmaTuueckoe nyiaHMpoBaHue yuebHoro kypca (no rogam obyueHms)

7 kaacc (He menee 102 4)

Ha3Banue
pasaeina (TemMbl)
(4HCI10 YacoB)

OcHoBHoOe coep kaHue

OcHOBHbBIE BHUABbI JCATCJIBbHOCTH oﬁyqaloumxca

Yuciaa u
BBLIYMCJICHUA.

PannonajanHbI
€ Ynciaa

(25 u)

[lonsTue pPaLMOHAIILHOIO

YKClIa. Apudmernaeckue
NeicTBUS ¢ paliMOHAIbHBIMU
YMCITaMH. CpaBHenue,
YIOpSAOYNBAHUE

palOHAJIbHbIX YU CCII.

CreneHb C  HaTypaJlbHbIM

[1OKa3aTCJICM.

Perrenyie OCHOBHEIX 3a7a4 Ha

poou, MIPOLIEHTHI u3
peabHOM MPAKTUKH.
[Ipu3Haku JEITMMOCTH,

Pa3JIOKEHUSI HAa MHOXHUTEIH
HaTypaJbHBIX YNCEI.

PeannHble 3aBHCHUMOCTH.
[Ipsimas u oOpartHas
[MPONOPLIMOHATIBHOCTH

CucTeMaTH3UPOBATH U 000ramIaTh 3HAHUSI 00 OOBIKHOBCHHBIX U JACCATUYHBIX IPOOSX.

CpaBHUBAaTL M YHNOPS/A0UMMBATHL Jpo0H, mpeoOpa3oBbiBas MpPU HEOOXOAUMOCTH
NEeCSITHYHBIC APOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTU B

0ECKOHEUHYIO IECATUUHYIO JPOOb.

I[IpuMeHsITH pa3HooOpa3Hbie COCOObI U NMPUEMBI BbIYMCJIEHHUSI 3HAYEHUI IPOOHBIX
Bmpameﬂm‘/i, COZACPpIKAIINX OOBIKHOBEHHBIE U JACCATUYHBIC I[pOGI/II 3aMCHATL IIpU
HEOOXOIMMOCTH JECSTHYHYIO JIPOOh OOBIKHOBEHHOW W OOBIKHOBCHHYIO JCCSATUYHOM,
dbopwme, yao0HON ISt
peoOpa3oBbIBATH IPOOHBIC BHIPAKECHHS HA YMHOXKEHUE U JIEJICHUE JIECATUYHBIX ApoOeit

[IPUBOJUTh  BBIPAXKEHUE K HauOosee BBIYHCIICHHI,

K JIEMCTBUAM C IIEIBIMHU YUCIIAMU.

[IpuBoANTH YKMcI0BbIe U OyKBEHHbIE IPUMeEPbI CTEIICHU C HaTypaJbHbIM IIOKA3aTeNIeM,
00BSICHAS 3HAUEHUS OCHOBAHMs CTENEHU M TOKa3aTelsl CTENEHH, HaXOAWUTh 3HAYCHMS
crerneHell Bua a" (& — J000€e palnoHaTbHOE YUCII0, N — HATYPaIbHOE YHCIIO).

IMoHuMAaTh CMBICIH 3aIIMCH OOJBIINX YUCEIT C ITOMOIIBIO JECATHYHBIX }113066171 U CTEIICHEH
qucia 10, NPUMEHATDb UX B PECATIBHBIX CUTyalluAX.

HpI/IMeHﬂTb MPU3HAKH ACTITUMOCTH, PA3JIOKCHNA HAa MHOXKHUTCIIN HATYPAJIbHBIX YHUCCII.

PemiaTh 3a1a4u Ha 4acTH, MPOLIEHTHI, IPONOPIMHU, HA HAXOKAEHHE IPoOH (TIPOLIeHTa) OT
BEJTMUYMHBI U BEJIMYMHBI MO €€ Jpodu (MpoleHrty), Ipodu (MpoIeHTa),
COCTaBJIAET OJHA BeJIMUKMHA OT Apyroi. [IpuBoanTh, pa3douparTh, OLEHNBATH Pa3JINYHbIC

KOTOPBIN
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pELICHU, 3allUCU PEILICHUI TEKCTOBBIX 3a]a4.

PacniozHaBaTh U 00BSICHATH, ONUPASICh HA ONPEAEIEHUS, IPSAMO IIPOIOPLUOHAIBHBIE U
00paTHO MPONOPLHUOHATIBHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMYU; NPUBOJAUTH NMPHMeEPbI
ATUX 3aBUCUMOCTEH U3 peaslbHOro MUpPA, U3 APYrux y4eOHBIX MTPEeIMETOB.

PemiaTh TPaKTUKO-OPHEHTHUPOBAHHbIC 3a/aud Ha JpOOH, MPOLEHTHI, MNPIMYI0 H
00paTHYIO MPOMOPLUHUOHATEHOCTH, TPOIOPIIUU

Auredpanyeckn
€ BbIpaKeHHUsl

(27 v)

bykBeHHBIE BBIPAKCHMUS.
Ilepemennble.  JlomycTumeie
3HAYCHUS MEPEMEHHBIX.
DopmyJIbL.

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAKECHUH,
CKOOOK u

pacKpbITHE
MIpUBEICHUE
OJIOOHBIX CJIaraeMBbIX.

CBoiicTBa CTCIICHU C

HATYpaJbHbIM ITOKA3aTCJICM.

MHOTO4JIECHBI. Cnoxenue,
BBIYMTAHUE, YMHOKEHUE
MHOTOYJICHOB. DopmyIibl
COKPAILIEHHOIO  YMHOXEHHS.

PazioxeHrne MHOTOWIEHOB HA
MHOXHUTCIIN

OBJajners anredOpanvdeckoil TEPMUHOJIOTHEN M CHMBOJIMKOH, MPUMEHSITH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuara.

Haxoauth 3HaueHus OyKBEHHBIX BBIPQKECHHM TMpU 3aJaHHBIX 3HAYCHUAX OYKB;
BBITIOJIHSITH BBIUKCIICHUS 110 (hOpMYyIIam.

BbInoJHATH Hp606pa3OBaHI/I${ OeJI0oro BbIPpaXCHHUA B MHOI'OYWICH IMIPUBCACHHUCM

0/I00HBIX CIaraéMblX, paCKpbITHEM CKOOOK.

BbINOJHATL YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
NpUMeHSITh (OPMYIIbI KBaJIpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyuiecTBAATH Pa3jI0KeHUE MHOTOWICHOB HA MHOXKHUTEH MyTEM BBIHECEHHUS 32 CKOOKHU
o011ero (hopmyIibI bopmyn

COKPAILLIEHHOTO YMHOXEHHS.

MHOXUTECIIA, MMPUMCHCHUA pasHoCTU KBaaApaTos,

HpI/IMerITL Hpe06pa30BaHI/Ie MHOT'OWICHOB JUJId PCIICHHUA Ppa3JIMYHBIX 3aJad U3
MAaTEMAaTUKH, CMCKHBIX MIPEIMETOB, U3 peanLHoﬁ IMPAKTHUKH.

3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU
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YpaBHeHus

1 HEPABEHCTBA
(20 u)

YpaBHEHHE, IpaBuia
npeoOpa3oBaHusl ypaBHEHMUS,

PaBHOCUJILHOCTb YPaBHEHUH.

JIuneiliHoe  ypaBHEHHE c
OJHON NEPEMEHHOM, pelIeHre
JTMHEMHBIX YpaBHEHHUI.
Pemrenne 3agad ¢ MOMOLIBIO

YpaBHEHUM.

JluneliHoe  ypaBHeHHE  C

JABYMSA TICPEMCHHBIMU U €TI0

rpapuk.  Cucrema  JIBYX
JIMHEHNHBIX  yYpaBHEHMM ¢
TIBYMSI [IEPEMEHHBIMH.

Pemienue cuctem ypaBHEHUUH
CcIOCOOOM  IIOJICTAHOBKH U
CIIOCOOOM CJIOKEHUS

PemiaTe nMHENHHOE YpaBHEHHE C OJTHOM IIEPEMEHHOM, MPUMEHsAA NpaBuJia nepexoja or
MCXO/IHOTO YpaBHEHHMs K paBHOCHIbHOMY eMmy Oojee mnpocroro Buia. IIpoBepsiTs,
SBJIICTCS JIN KOHKPETHOE YHMCIIO KOPHEM YPAaBHEHHS.

ITonOupars nmpuMepsl nap 4Mces, SBISIOLMXCS PELICHUEM JMHEWMHOIO YpPaBHEHUS C
nByMsi TniepeMeHHbIMU. CTpPOMTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIUHEHHOTO
YpaBHEHUS C JBYMS IE€PEMEHHBIMH; MOJb3YSICh TpapuKoM, NPUBOAUTH MPUMeEPHI
pelleHUs] ypaBHEHUS.

Haxoauth pemeHue CUCTEMBI IBYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMMU.

CocTaBisgTh H pemiatb YpaBHCHUEC WM CUCTEMY ypaBHeHPIfI o YycCJOBUIO 3aJadvu,
HHTCPIIPCTHUPOBATL B COOTBCTCTBHH C KOHTCKCTOM 3a/1a4u HOHy‘ICHHHﬁ pe3yiabTar

KoopauHars! u
rpaguxu.

Koopaunara TOYKH Ha

IPSIMO. Yucnossie

MpOMEXYTKH. Paccrosinne

N300paxkarh Ha KOOpIMHATHOW TMpPSMOM TOYKH, COOTBETCTBYIOIINE

KOoOopJuHaTaM, JIyuu, OTPEC3KH, HMHTCPBAJIbI, 3alIMChIBATh UX Ha anre6pa1/1quK0M SA3BIKE.

3aJaHHBIM
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DOyukuuu (24 v)

MEKTY JBYMSI TOYKaMU

KOOPJMHATHOM MPSIMOIA.

[IpssMoyronbHas cucrema
KOOPAMHAT HA IUIOCKOCTH.
[ Ipumepsl rpauKoB,
3aJlaHHBIX bopmynamu.

UteHue rpaduKoB peaabHBIX
3aBHCUMOCTEH.

[lonstue @ynkuuu. ['padux

GbyHKIIH. CaolicTBa
(GyHKIHH. Jluneitnas
GbyHKIHSA. [Toctpoenue

rpadyka TUHEHHON (QYHKIUH.
['paduk byukiwmu y = [X|.

OTMeyaTh B KOOPAMHATHOMN IMJIOCKOCTH TOYKH IO 33/JIaHHBIM KOOpPJIUHATAM; CTPOUTH
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3aJlaHHBIX (OpMyJIlaMH, B TOM YHUCIIE C MOMOIIBIO
U (PPOBBIX JTAOOPATOPHIA.

[IpumeHsiTh, HM3y4YaTh NpPeHMYILIeCTBA, MHTEPNPeTHPOBATH TpaduvecKuili crnocod
[Ipe/ICTAaBJICHMS U aHAIN3a Pa3HOOOPa3HON KU3HEHHOU NH(OpMaLUK.

OcBauBaTh IIOHATHE (1)YHKI_II/II/I, OBJIAJICBATH Q)YHKHHOHaHLHOﬁ TepMHHOHOFHCﬁ.

PacnosnaBath auHelHy0 QyHKIHIO Y = KX + b, onuchIBaTh €€ CBOMCTBA B 3aBUCUMOCTH
oT 3HaueHuit Koadduirento K u b.

Crpourth rpadukm jmHelHOW (yHKUIUH, QyHKIHUY = [X|.

Hcnoab3oBath Hu(pPoOBbIe pecypebl Al MOCTPOCHUS rpa@uKoB GYHKIMN U HU3ydeHUS
X CBOMCTB. [IpBOIUTH MpUMEpPHI JTUHEHHBIX 3aBUCUMOCTEH B pealbHBIX Ipoleccax U
SIBIICHUSTX

IloBTOpPEHME M
00oomenue (6 1)

[loBTOpeHue OCHOBHBIX
[MOHATUH U METOHOB Kypca 7
Kacca, 0000IIeHHEe 3HAHUH

BbiOupars, NpPUMEHATH OLECHHMBATH CIOCOOBI

peoOpa3oBaHUi BBIPAKEHUH, PEIIEHUs] ypaBHEHUH.

CpaBHCHHS YHUCCII, BBI‘-II/ICJ'IGHI/II\/’I,

OcyliecTBAATh CAMOKOHTPOJIb BBIITOIHAEMBIX IEHCTBUM U CAMOIPOBEPKY PE3YJIbTaTa
BBIUMCIICHUH, TpeoOpa3oBaHui, TOCTPOEHUI.

PemaTep 3a1a4n 13 peanbHON KU3HH, IPUMEHATh MaTeMaTHYeCKUe 3HAHUS IS
penienus 3a1a4d u3 Apyrux NpeaIMeToB.

PemaTth TeKCTOBBIE 3ajla4ui, CpPABHUBATD, BblﬁlflpaTb Cnocoobl pemiCHuA 3a1a4n
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8 kiacc (He meHee 102 u)

HasBanmue
pa3neJa (TeMbl)

Kypca (4ucjio

OcHOBHOe coep:kaHue

OcHOBHBIE BBl 1€ATEJBHOCTH 00Yy4aromuxcs

4acoB)
Uuciaa n [Ksagparueiii  kopeHb  u3 |[@OPMYJIHMPOBATHL ONpeNeIeHHe KBAJAPaTHOIO KOPHsS W3 4HCIa, apupMETHUYECKOrO
BbIYUCJIECHHS. qrcia. [TousTue 00 [KBaJpPaTHOIO KOPHSI.
KBaaparubie UpPALMOHAILHOM quce.
IIpUMEHSITH OIEPALUIO U3BICUEHHs KBAIPATHOTO KOPHS M3 YHCIIA, HCIOJb3Ysl IPH
KOpPHH JlecATUUHBIE  TPUOIMKEHUS
HEOOXOUMOCTH KAJIBKYJIATOP.
(15 MppaLMOHAIbHEIX qucen.
q .
JlericTBUTEIIbHBIC HUCTA. | OnenuBaTh KBaAPATHBIE KOPHHU LEIBIMU YUCIAMH M IECITUYHBIMU IPOOSMU.

CpaBHeHHE JEHCTBUTEIHHBIX
YHUCEL. Apudpmernueckuii

KBaJPAaTHBIA KOPEHb.

= a
apudMeTHIecKux
KOpHEH.
YHUCIIOBBIX
cozepaKaImx
KBaJpPAaTHbIE KOPHU

VpaBHeHWE BHIA X’
CaoiicTBa
KBaJPaTHBIX
[IpeoOpa3oBanue
BBIPAKCHMUI,

CpaBHUBATH U YHOPS/A0YMBAThH PAllMOHAIILHBIE U UPPALlOHATIbHBIC YHCIIa, 3alMCaHHbIE
C TIOMOIIBIO KBAIPaTHBIX KOPHEH.

Hccie1oBaTh ypaBHEHHE X = @, HAXOAUTh TOUHbIE U TIPHOIMKEHHBIE KOPHU TpH a > 0.

HUccaenoBarh cBOMCTBA KBaAPATHBIX KOpHCfI, IMPOBOJSI YU CJIIOBBIC SKCIICPUMCHTHI C
HCIIOJIb3OBAHUCM KAJILKYJIATOPA (KOMHBI—OTepa).

Jloka3bIBaTh CBOMCTBA apu(pMETUYECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX IS
npeoOpa3oBaHus BBIPAKEHHIH.

BepinoiHATL mpeo0pa3oBaHMs  BBIPAKEHUMN, COAEpPKALIUX

BBIpa)KaTL MNEPCMCHHBIC U3 TCOMCTPUUCCKHUX U (I)I/I3I/I‘-ICCKI/IX (I)OpMyJ'I.

KBaJ[paTHbIE KOPHHU.

BoIuucisiTh 3HaYUEeHHUs BRIPAXKCHUN, COICPIKAIINX KBAJAPATHBIC KOPHU, HCIIOIB3YsI IPH
HEO0OXOIUMOCTHU KaJIbKYIATOP.
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Hcnmob30BaTh B XOJC pCIICHHUA 3aaa4 3JICMCHTAPHBIC ITPCACTABJICHN A, CBA3AHHBIC C
l'IpI/I6J'II/I}KéHHBIMI/I 3HAYCHUAMU BCIIMYHMH.

3HAKOMHUTBHCS C ucropneifl Pa3BUTHA MATCMATUKU

Yuciaa u | Crenenpb c uensM ([POpPMYJIHMPOBATH ONPe/IeeHHe CTENEHH C LIEIbIM OKA3aTENEM.
BLIYMCJICHHS. HOKa3aTelEeM.
Crenenn IpeacTaBJIsATh 3aMCh GOJBIINX U MAJIBIX YUCE B CTAHIAPTHOM BHJIE.
CranjapTHas 3allUCh YUCIIa.
. — CpaBHHBATB YKCIIA ¥ BEIMYUHBIL, 3IIMCAHHBIE C UCTIOJb30BanueM crenenu 10.
HoKA3ATedeM Pasmepsl 00BEKTOB -
okpyxaiomero  mupa (o ACTOIB30BATE 3AMNUCH HHCEN B CTARIAPTHOM BHIE JUL BEIPDKCHIT PAsMepoB 00BEKTOB,
(7 v) SleMeHTapHbIX  uacTuy o [VIHTCABHOCTH MPOLICCCOB B OKPYIKAIOIICM MHPC.
KOCMIIECKNX OOBEKTOB), |PopMyAMpoOBaTh, 3aNHCHLIBATE B CHMBOJIHYECKOH (OpMe U HJLIIOCTPHPOBATH
AJTHATCIBHOCTD MPOUCCCOB B InpymepamMu CBOWCTBA CTEIIEHH C LIENIBIM OKA3aTENIEM.
OKPYKAIOIEM MHPE.
[IpumeHATH cBOMCTBA CTENIEHU AJIs MpeoOpa30BaHUs BHIPAKEHUH, COJIEPKALIUX CTETIEHU
CrolicTBa CTENICHM C EMBIM |, ooy okasaTesteM.
rokasaresem
BbINOJIHATE AECTBHS C YMCIIAMM, 3alIMCAHHBIMA B CTAHIAPTHOM BHJIE (YMHOKEHHE,
JlelieHre, BO3BEICHUE B CTEICHD)
Aunrebpanydeckne [KpagpaTHbIi TpéxwieH. [Pacmo3HaBaTh KBAJPATHINA TPEXUIEH, YCTAHABIMBATH BO3MOKHOCTD €TI0 PA3JIOKEHHs Ha
BLIPAKEH NS, Paznoxenne KBAJPATHOTO |[MHOMKHUTEIIH.
TPEXUIIEHA HA MHOKHTENH
KBaapaTHbiii PackyiaibiBaTh HA MHOMKHTEIM KBAJPATHBIA TPEXWIEH C HEOTPUIATEIbHBIM
TPEXUIIeH NIUCKPUMUHAHTOM
(59)
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Adaredopandeckn |AnreOpanueckas Ipo0b. (3amMchIBATH AJIreOpanvyecKue BhIPaKEHUsI.
€ BbIpaKeHHsl. Jlonyctumble 3HAYEHUS
Haxoauthb 0651acTh OIpeielieHHs paliOHAIbHOTO BBIPAKECHHUS.
[EPEeMEHHBIX, BXOJISIIIUX B
AJiredpanyecka 6 CCKIIe o
i APOGH QITCOPANHICCKUC  BBIPLKCHUSA. 'BrijoiusiTh 4MCIOBBIE NOJICTAHOBKY M BBIYMCIATH 3HAUYCHUE APOOM, B TOM YHUCIE C
OcHoBHOE CBOHCTBO |16 nompi0 KaTbKYIATOPA.
(15 u) anreOpanyeckon Ipodu. ) )
CoxkparieHue apooei. @opMyJIMPOBATHh OCHOBHOE CBOWCTBO alreOpandeckoi ApoOW W MPUMEHSTh €ro s
peoOpa3oBaHus JpooOeil.
CroxxeHue, BBIUHMTAHUE,
YMHOXKEHHE ¥ JeleHue |[BBINOJIHATDH JedcTBUs ¢ anreOpanyeckumu npodsamu. [Ipumensats npeobpasoBanus
aﬂre6paﬂqec]{ﬂx ﬂpoﬁeﬁ- BI)Ipa)KeHI/Iﬁ JUIsL peIICHM 3a1a4.
[IpeoOpa3zoBaHKEe BBIPAKECHUH,
Boipaxath nepemennble u3 Gopmyn (PpU3NUECKHX, TEOMETPHUUECKUX, OMUCHIBAOIINX
coJIeprKalIiX anredpanveckue
OBITOBBIE CUTYAIIHH)
npoou
YpaBHeHust KBanpaTtHoe ypaBHeHHE. |Pacmo3dHaBaTh KBaJIpaTHBIC YPABHCHHUS.
Henonxoe KBaJ[paTHOE 3 .
. . |3amucbiBaTh (OPMYJY KOpHEH KBaIpaTHOTO aBHEHUS; pelaTh KBaJpaTHbIE
1 HEPABEHCTBA. oy apHenne. DopMyna KopHeit (bopmy.ry p p M > P Ap
ABHEHHUSs] — TIOJIHBIC U HETIOJHBIC.
KBaapaTabic KBaJIPATHOTO YpaBHEHHUS. M
YPABHEHHUS . .
Teopema Buera. [IpoBoauTH NMpocTeiilue uccjieJ0BAHNS KBAJPATHBIX ypaBHEHUH.
(15) Pemenue YpaBHEHUH,

CBOZSIIMXCSL K KBaJPATHBIM.
[Tpocreiimme IpoOHO-
palMOHAIBHBIC YPaBHEHUS.

Penrenne TEKCTOBEIX 3a7a4 C
ITOMOIIIBIO KBallpaTHBIX

ypaBHEHUN

Pemats ypaBHeHuUsi, CBOJSIIMECS K KBaJApPaTHBIM, C MIOMOIIBIO NPeoOpa3oBaHUi 1
3aMEHOU ITEPEMEHHOM.

Habarogats M aHAIM3UPOBATBh CBSI3b  MEXKAY KOpPHAMH U KO3pUIMEeHTaMU

KBaJ[paTHOI'O YPAaBHEHUS.

®opmyaupoBatrh TeopeMy Buera, a Taxke OOpaTHYIO TeopeMy, NPUMEHSTh  OTH

TCOPEMBI IJId PCHICHUA 3a/1a4.

PemiaTh TeKCTOBBIE 3a/auyl ajireOpanuecKuM CIOCOOOM: IMEPEeXOJUTh OT CIIOBECHOM
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(GOPMYIMPOBKH YCIIOBUS 33/1a4M K aareOpandeckoi MoJIenu MyTEM COCTaBIICHUS
YpaBHEHHUS;, pelllaTh COCTABICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATh PE3YIIbTaT.

3HAKOMHTBCSI ¢ HCTOPHE pa3BUTHSI alTeOpbI

YpaBHeHMsI

U  HepPaBeHCTBA.
CucremMbl

YPaBHEHUi

(13 u)

JInneiinoe

IBYMSI
rpaduK, MPUMEPHl PEIICHHS

ypaBHEHUE
MIepeMEHHbBIMH,

C
€ro

YpPaBHEHUH B LIEJIBIX YHCIIAX.

Pemenne CUCTEM

JBYX

TMHEHHBIX C

IBYMSI
[IpuMmepsl pelIeHHusT CUCTEM
c

YpaBHEHUI
IIEPEMEHHBIMH.

HEJIMHEHHBIX YPaBHEHUU
IBYMsI IIEPEMEHHBIMU.

['paduueckas MHTEpHpeTaLUs

ypaBHEHUS c JIBYMSI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHU I c JBYMsI
[IEPEMEHHBIMU.

Penrenne TEKCTOBEIX 3a7a4 C
[MOMOLIBIO CUCTEM YpPaBHEHUH

Pacno3HaBaTh JIMHEVHBIC YPABHEHUS C IBYMs IEPEMEHHBIMU.
CTpounTh rpaguKy TMHEHHBIX YpaBHEHH, B TOM YHCIIC HCHOJb3YH HM(POBHIE pecypcehl.
PasimmuaTe napasuiesbHbIE U IIEPECEKAIOIINECS IPSMBIE 10 UX YPABHEHUSIM.

Pemats cuctemsl ABYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU HOHCTaHOBKOﬁ u
CJIOZKCHHUECM.

PemiaTe npocreinie CUCTEMBI, B KOTOPBIX OJHO U3 YPABHEHUN HE SIBIIACTCS JTUHEHHBIM.

IIpuBoaurs rpaguyeckyro c

[ICPCMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU.

HHTEPNPeTAUMIO DPELIECHUS ypaBHEHUS

JBYMsI

PemaTh TeKCTOBBIE 3aJa49H aHF€6paI/I‘IeCKI/IM crmocobom
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YpaBHeHusi u |UucinoBble HepaBeHCTBa M uX [(POpPMYJMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATh HMX Ha
HepaBeHCTBA. CBOMCTBA. KOOPJMHATHOH MPSIMOH, JOKA3BIBATH aJIreOpanyuecKu.
Hepasencrsa . .
(12 ) HepaBeHCcTBO c onHoY |IIpuMeHSITH CBOWCTBA HEPABCHCTB B XO/IC PEIICHUS 3a/1a4.
[MepEMEHHOM. JIuneiinbie . . .
HePABCHCTEA . P Pemiath nuHEHHBIC HevpaBeHCTjsa C OJHOM TEpeMEeHHOH, H300paxarh pelieHne
EPEMEHHOH H HX DeIICHEHC. HEpaBEHCTBA HA YUCIOBOW MPSMOI.
Crcrempr TIMHEHHBIX [PeyaTh crcTeMbl IMHEHHBIX HEPABEHCTB, H300pakaTh PEllleHHe CHCTEMbI HEPABEHCTB Ha
HEPaBEHCTB c OJIHOH |qyreroBoit TpsiMOi
MEPEMEHHON U UX pEIICHHE.
M300pakeHne pemieHus
JTMHEWHOTO HEPABEHCTBA U WX
CUCTEM Ha YHUCIIOBOU MPSIMOK
DyHKINH. [lonstue ¢ynkuuu. O6nacts [McmoJib30BaTh (YHKIHOHATHHYIO TEPMHUHOJIOTHIO M CUMBOJIHMKY.
OcHOBHbIE OTpeAeNieHus] U MHOXECTBO [BbIUMCASATh 3HAYeHUs: (QYHKIMHA, 3aZaHHBIX QopmynamMu (TIpU HEOOXOIUMOCTH
3HaueHUH (QyHKUIMU. CrocoObl [MCTONB30BaTh KAIBKYIISATOP); COCTABIATH TA0IMIbI 3HAYeHUH () YHKIINH.
[TOHSITHS 3ajaHus (DYHKIHHA.
(5 4) CrtpouTthb 1o Toukam rpapukun GyHKIUH.

['papux  ¢ynkuuu. CoiicTBa
(GyHKINH, UX OTOOpaKeHUE Ha

rpaduke

OnuckiBaTh cBOMCTBA (YHKIIMU Ha OCHOBE €€ rpapuuecKoro NpecTaBlIeHuUs.
Hcnoab30BaTh (YHKIMOHAIBHYIO TEPMUHOJOTHI0 M CHUMBOJIMKY.

HccaenoBarh mpuMepbl TpaQUKOB, OTPAKAIOUIMX peaJbHBIE MPOLECCHl U SBICHHUS.
IIpuBOAMTHL NPUMeEPBI IPOLIECCOB U SIBJICHUN C 3aJJaHHBIMH CBOMCTBaMHU.

Hcnonb3oBaTh KOMIBbIOTEPHBbIE MNPOrpaMMbl I IOCTPOEHUs rpapuKoB GHyHKIUI

1 U3YYECHUS UX CBOMCTB
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DyHKIUH. UreHue u noctpoenngHaxoauTh ¢ MOMOMIbIO rpaduKa QYHKIUY 3HAYEHHUE OJHON M3 PaCCMaTPUBAEMBIX
rpagukoB (GyHKuUA. [IpUMEPHIBETMYNH 110 3HAYECHHIO JPYTOii.
UmuciioBbIEe .
rpauKoB byHKIHH, .
B HECIIOKHBIX CITyJasx BhIPAKATh (OPMYJIOH 3aBHCHMOCTD MEK/Ty BETMINHAMH.
OTPaKAOIIHX peasbHbIe
GyHKun
©u) [IPOLICCCBI. OnuchIBATH XapaKTep U3MEHEHHs OJHOW BEIUYMHBI B 3aBUCHMOCTH OT M3MCHECHUSI
q 3
Oif.
DyHKIHH, onmceiBaouel PV
[IPAMYI0 U 00paTHYIOpacro3HaBaTh BHIbI M3ydaeMbiX QyHKIui. [I0Ka3bIBATL CXeMATHYECKH I0JI0KEHUE Ha
[IPOLOPLHOHATIBHBIC KOOPAMHATHOI MI0CKOCTH rpadukoB GyHKumil Buga: Yy = X%,y =x3,y = X, y =|x|.
3aBUCUMOCTH, WX Tpaduku.
umnep6ona. M Cnob30BaTh HKIMOHAJIbHO-TPapuyecKre  NPeACTABJIEHHS IS PEIICHUS U
p
MCCIIEI0BaHMsl YPAaBHEHUN U CHCTEM YPAaBHEHUI.
paduk  dynkmun y = X2
@dynxman Y = X2, y = x5, y = |[IppMenaTs uudposbie pecypesl 11 10CTpoeHus rpagukos GyHKimin
X, Yy = |[x|; rpaduueckoe
peleHue  ypaBHEHUH u
CUCTEM ypaBHEHUU
IMoBTopenne  u |[loBTOpEHNME OCHOBHBIX |BbLIOMpATh, NPHMEHSITH, ONEHHMBATH CHOCOOBI CPAaBHEHHS YKCEN, BHIYUCIICHHH,

o0o6menue (6 1)

MOHATUI U METOJIOB KYypcoB 7
u 8 xiaccoB, 0000IEeHNE
3HAHMI

npeoOpa3oBaHuil BEIPAXKEHUH, peIlIeHUs] ypaBHEHUH.

OcyecTBIATH CAMOKOHTPOJIb BBIIOJIHIEMbIX JIEHCTBUI U CAaMOINIPOBEPKY pe3yiIbTaTa
BBIYUCIICHUH, TpeoOpa30BaHuil, MOCTPOSCHUA.

Pemiate 3agaum M3 peajbHOM KM3HHU, IPUMEHATh MaTEMaTUYECKUE 3HAHUSA JIS
penIeHus 3a/1a4 U3 ApYrux MpeaIMeToB.

Pemath TeKCTOBbIE 3aJda4M, CPaBHUBATh, BI)IGI/IpaTb Cnocoobl peuiCHus 3a1a4un
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9 kiacc (He meHee 102 )

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHoOe coepsKaHue

OCcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqaloumxca

4ac0B)
Umncia u PannonansHble yrcina, [Pa3BUBaTh MpeACTABJEHMS O UHCIAaX: OT MHOXKECTBAa HATYpPAJIbHBIX YHCEN [0
BbIYHMCJICHHS. UppanroHaIbHbIC quciia, [MHOXKECTBA JICHCTBUTEIILHBIX YUCEIL.
JleficTBUTE/IbHBIE [KOHEUYHBIE U OECKOHEYHbIE .
O3HAKOMHUTBCSI C BO3MOXKHOCTBIO MPEACTABICHHUS JCHCTBUTENBHOTO YHCIA Kak
qucIa NECATUYHBIE JPOOH.

(ChY)

MHOKECTBO I[GIZCTBI/ITCJII:HI:IX

JHCCII, HeﬁCTBHTeHBHBIC
quciia KakK OCCKOHEUHBIE
JACCATHYHBIC ,[[pO6I/I. BzauMuo
OJHO3HAYHOC COOTBCTCTBHC
MCKIOY MHOXXECTBOM
I[GﬁCTBHTGJ'H:HLIX YHUCCJI n
MHOXCECTBOM TOYCK

KOOPJIMHATHON IIPSIMOA.

CpaBHEHHE JEHCTBUTEIBHBIX

qucen, apudmernyeckue

ENCTBUS C NEUCTBUTEILHBIMU

YHCIIaMU.
[TpubmmxEénHoe 3HAYCHHE
BEJIMYUHBI, TOYHOCTb
PUOIINKECHUS.

OCCKOHEYHOM  JECATUYHOW  JIpoOM, NPHUMEHSITh  JICCATHYHBIE  MPUOIMKCHUS

palMOHAIBHBIX U UPPALUOHAIBHBIX YUCETL.
N300paxaTh 1eiiCTBUTEIbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.
3anucbiBaTh, CPABHUBATH U YNOPSA0YUBATH JCHCTBUTEIHHBIC YHCTIA.
BbINOJHATH, cOYETast YCTHHIE U TUCbMEHHBIE TPUEMBI,
apudmernyeckre AeCTBUSA C pPALMOHAIBHBIMU YHUCJIAMU;

HAaXoAuThb 3HA4YCHHUA

CTENEHEH C LEeIbIMM II0KAa3aTeIsIMU WM KOpPHEH; BBIYHUCJIAATH 3HAYCHUS
BBIPAKCHUI.

YHCJIOBBIX

HOJIy‘II/ITb NnpeacraBjaeHue O 3HAYMMOCTH )IeﬁCTBHTeHBHLIX YHuCCJI B HpaKTquCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

AHaJII/I3]/lp0BaTI) M JeJaTb BbIBOAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I }IeﬁCTBHTeHBHOFO qucia
IIpHU pCIICHUU 3a/1a4.

OprFJIﬂTI) HGﬁCTBI/ITGJ’ILHBIG 4yucia, BBINMOJHATH NPUKHUIAKY pE3yJIbTaTa BLIHHCHCHHﬁ,
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Oxkpyrnenue uucen. [Ipukuaka

OLIEHKY 3HAYCHUI YHCIIOBBIX BBIPAXKCHUM.

1 OLEHKa pe3ynbTaToB .
. 3HAKOMMTBCS ¢ HCTOPUEH PAa3BUTHS MATEMATHKHU

BBIYMCIICHU
YpaBHeHus JIuneiinoe ypaBHeHue. (OcBanBaTh, 3alIOMUHATL M NPHMEHATh rpaduyeckre MeTOAbI MPU PEIICHUU

Pemenue YPaBHEHUM, [ypaBHCHUH, HEPABCHCTB U UX CHCTEM.
¢ oaHoH CBOJIALINXCS K IUHECUHBIM.

Pacno3HaBathb 1ebie U IpOOHBIE ypaBHEHUSI.
TEPEMEHHOM KsanpatHoe YpaBHEHHE. .
. (PemaTth JiMHeliHbIe M KBaJApaTHbIe YPABHEHUS, YPAaBHEHUS, CBOIALLINECS K HUM,

(14 u) Pemenne YPaBHEHHUI,

CBOJAIIMXCS K KBaJIpaTHBIM.
bukBagpaTHbIE ypaBHEHUS.

[IpumMepsl pelIeHus
ypaBHEHUI TpeTben 51
4ETBEPTOU cTeneHen

Pa3JI0KCHUECM Ha MHOKUTCIIN.

Pemienne  apoGHO-
palMOHABHBIX YPaBHEHUH.

Pemienrie TEKCTOBBIX 3aja4

aﬂre6paI/I‘-ICCKI/IM METOJ0OM

npocTeiiye ApoOHO-paliOHAIbHBIE YPAaBHEHUS.

HpezmaraTL BO3MOJKHEIE CIIOCOOBI peICHusA TCKCTOBBIX 3ajia4, 06cymaTb HX U
peliaTb TCKCTOBBIC 3aa4ld pa3HbIMU croco0aMu.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS MaTEMaTUKU
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OJTHOM IIEPEMEHHOM M HX
peLICHHE.

CucreMbl JIUHEHHBIX
HEPABEHCTB c OIHOM
[IEPEMEHHON U UX pELICHHE.

KBanpatHsie HEpaBEeHCTBA M

Cucrembl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JBYX JMHEMHBIX YpPaBHEHHI C
YPaBHeHHUit TIBYMsI JByMsI [IEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHMM, B KOTOPBIX OJJHO YPaBHEHHUE
(14 u) MEPEMEHHBIMH U €ro rpaduK. [HE SBISETCS JIMHEHHBIM.
Cucrema aByx  JuHelHbIX [Mcnmonb3oBaTh  (QyHKIMOHAIBHO-TpapUUeCKUe NPEACTABICHUS [yl PpelleHusl H
YpaBHEHUN c JIBYMS [MCCI€AOBAHUSA YPAaBHEHUU U CUCTEM.
[IEPEMEHHBIMU U €€ PELICHUE.
AHATU3NPOBATH TEKCTHI 32/1a4, peliaTh UX aareOpandyeckuM CIocoOOM: MepexoauTh
Pemenne CUCTEM JBYX
. OT CJIOBECHOM (POPMYIMPOBKM YCIOBHUS 3aJadyd K ainreOpanyeckoil MoAenu MyTEM
YPaBHEHUH, OJHO U3 KOTOPBIX (opmymp y A P & yr
. .. |COCTaBJIEHUSI CUCTEMBI aBHEHUI; pemIaThb COCTaBJIECHH CUCTEM aBHEHUI;
JIMHEHOE, a Ipyroe — BTOPOI M > P yio y yp ’
HHTEPIPETUPOBATH PE3YJIbTAT.
CTEIICHMU. pripeTup pesy
3HAKOMMTBCS C HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
['paduueckast UHTEpIIpETALHS P p
CHUCTEMBI ypaBHEHUI c
IBYyMSI IIEPEMEHHBIMH.
PemieHne TEKCTOBBIX  3a7a4
anredpandeckuM crocoOoM.
HepaBencTBa HucnoBsle HepaBeHCTBa U UX HuWTaTh, 3anMChIBATH, MOHUMATh, WHTEPNPETHPOBATH HEPABEHCTBA; HCIIOJIb30BATh
16 u) CBOMCTBA. CUMBOJIMKY ¥ TEPMHHOJOTHIO. BbINOJHATHL  npeoOpa3oBaHUs  HEPABEHCTB,
. MCII0JIb30BaTh Ui NMpeoOpa3oBaHUsl CBOMCTBA YHCIOBBIX HepaBeHCTB. Pacmo3HaBaTh
JI[nHeliHbIE HEepaBEeHCTBA C

MMHEHHBIE H KBaaApaTHBIC HCPABCHCTBA. Pemath IUHEHHEIC HCpPaBCHCTBA, CHUCTCMBbI
MMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOYAIOIINUX KBAAPATHOC HEPABCHCTBO, U
peliaTh UX; oﬁcymaTb TOJIYUYCHHBIC PCIICHUA.

N300paxaTh pellecHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBOW MPSMOMU,
BANMMCHIBATH PEIICHNE C TTIOMOIIHI0 CHMBOJIOB.

Pemartn KBaAPATHLIC HCPABCHCTBA, UCIIOJIb3Ys rpa(bnquKHe MMPpEaACTaBJICHU.
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UX pelICHHUE.

['paduueckass MHTEpHpETALUS

HCPAaBCHCTB u CHUCTEM
HCPaBCHCTB C JABYMA
IICPEMEHHBIMU

OcBauBaTh U NPUMEHSITh HEPABEHCTBA IIPU PELICHUM PA3IUYHBIX 3a/a4y, B TOM YHCIIE
PAKTUKO-OPUEHTHUPOBAHHBIX

DYyHKIUHA

(16 u)

KBanparnunas ¢yHKous, &
rpaduk u CBOMCTBA.
[Tapaboua, KOOPIUHATHI
BEPIIMHBI  Mapadoibl, OCh

apadoIIbL.
CreneHnple  QyHKOIMH  C
HaTypaJbHBIMH MTOKA3aTEeIISIMH

2 u 3, ux rpaduku

CUMMETPUU

CBOMCTBA.
['pacduxu GbyHKIU:

y=kx,y=kx+b, y=ax? y=
ax’, y=vx, y =X|

Pacno3HaBaTh BHIbI H3yYaeMbIX (YHKIUH; WLIIOCTPHPOBATH CXeMaTHYECKH,
00BSAICHATH PACIIONIOKCHIE HA KOOPAMHATHOM IJIOCKOCTH TpadukoB (QYHKIUN BHUIA:

y=kx, y =k« + b, y=ax} y=ad y=Vx, y =|x| B 3aBuCHMOCTH OT 3HAauEHHMIi
K09()(HUIIMEHTOB; OMKMCHIBATH X CBOWCTBA.

Pacno3naBarth kBajpaTHuHyto GyHKIHIO 110 hopmyie. [IpuBoauTh npuMepsbl
KBaJIpaTUYHBIX 3aBUCUMOCTEN U3 PEAIbHOU KU3HU, (PU3UKU, TEOMETPUU.
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YuciaoBbie
MOCJIe0BATE/Ib-
HOCTHU

(15 9)

[lonsarue YHCJIOBOU
[10CJIEOBATEIHHOCTH.

Samanue
[OCJIE0BATEIHLHOCTH
peKyppeHTHOU (popMyIion u
dbopMyI0ii N-TO YIeHA.

Apudmernueckas u
reoMeTpHUEcKasi MPOrPEeCcCHH.
Dopmyiisl n-ro qjieHa
apu(pMeTHIECKON u
r€OMETPUYECKON MPOrPECCHH,
CYMMBI IIEPBBIX N YJICHOB.

M300pakeHne YJICHOB
apudmeTnyeckoit u
[COMETPUYECKON IPOrpECCUi
TOYKaMM Ha KOOpAWHATHOU
[JIOCKOCTH.

JInHeHHbBIN u
SKCITOHEHIIMAIBHBIN POCT.

C0XHEIE IMPOLCHTHI

Pacno3snaBaTrh apuMETHUYECKYI0 M TE€OMETPUYECKYI0 MPOTPECCHU TPU  Pa3HBIX
crioco0ax 3aJaHMusl.

BbINOJHATL BHIYUCICHUS C UCIONb30BaHUEM (OpMyI N-TO wieHa apupMeTHYECKOU U
reOMEeTPUUYECKOI MPOrpeccuii, CyMMbI MEPBLIX N YJICHOB.

I/IsoﬁpamaTb YJICHBI ITIOCJICA0OBATCIIPHOCTH TOYKaMH Ha KOOp,HHHaTHOfI IIJIOCKOCTH.

Pemars 3a1a4u, CBS3aHHBIE C YUCIOBBIMU MOCIEA0BATEIBHOCTIIMHU, B TOM YHCIIE 3aa4H
U3 peasbHOM KU3HU (C UCIOJIb30BAHUEM KaJbKYIIATOPA, TU(PPOBBIX TEXHOJIOTHA).

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3auu
51 SHAHUH

Yucaa " BbIUHCJIECHUA
(3amuce, CpaBHEHHUE,
TeliCTBUS C
MeHCTBUTEIIFHBIMIA  YHCIIAMHU,
YUCIIOBas MpsiMast; MPOLIEHTHI,

OHepI/IpﬂBaTb NMOHATUAMMU: MHOXECTBO, ITIOAMHOXKECTBO, OII€pAlU HaJl MHOXECTBAMU,
HCII0Jb30BATh rpa(pnqecxoe MNpEACTAaBJICHUC MHOXCCTB J[JIsI OIIMCAHUSA PCAJIbHBIX
[MPOLCCCOB U HBHCHHﬁ, IIpU pCHICHUH 3aa4 U3 APYTrUx y‘-ICGHLIX npeaMceTOB.

AKTyaJII/l3I/Ip0BaTI) TEPMUHOJIOTHI0 U OCHOBHBIC HeﬁCTBHﬁ, CBSI3aHHbIE C YUCJIAMU.
HAaTypaJIbHOC YUCJIO, MPOCTOC U COCTABHOC 4YHCia, ACIIUMOCTb HATypaJIbHBIX YUCCII,
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(18 1)

OTHOILEHUS,
OKpYTJICHHE,

OLICHKA, PCHICHUC TCKCTOBBIX

3amad
CIIOCO0OM)

MIPOTIOPITUY;
MPUOIMKEHUE,

apupMETHICCKUM

MPU3HAKK JICJTMMOCTH, I[€J0€ YHUCJIO, MOAYJh 4YKCIa, OOBIKHOBEHHAs W JECATHYHAsS
poOK, CTaHIAPTHBIN BUJ YUCIIa, apu(METUYECKUI KBaPaTHBIN KOPEHb.

BbInoJHATH AelicTBHS, CPABHUBATH M YNOPSIA0YMBATH YUCIIA, [IPEICTABIAThH YHMCIIa Ha
KOOPJIMHATHOM MPSAMOI, OKPYIJIATH YKCIA; BBINOJHATHL TNPUKHAKY MW  OLEHKY
pe3ysbTaTa BIYUCICHUH.

Pemiath TekcTOBBIE 3a4a4u apupMeTHUYecKHUM crocoOoMm. Pemarh mnpakTuueckue
3a/1a4uM, COJeprKaIlIKUe MPOLEHTHI, OJU, YaCTH, BRIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh -
BpeMs - pacCTOSIHME, IIeHa - KOJHMYECTBO - CTOMMOCTh, OOBEM paboThl Bpems -
[IPOU3BOUTENIBHOCTD TPYAA.

Pa3ouparb peanbHble JKU3HEHHBIE cUTyauuu, (OpMYJTHPOBATHL UX Ha S3bIKE
MaTeMaTWK{,  HAXOAUTb  pEUIeHWEe, TPUMEHsII  MaTeMaTH4YeCKMW  ammapar,
HHTEPHPETHPOBATDH PE3yJbTaT
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AJiredpanyeckue
BBbIPAKeHUSs
(mpeobpazoBanue
areOpanvyecKux BbIPAKEHUM,
NTONYCTUMBbIE 3HAUECHHUS)

DyHKIUH (moctpoenue,
CBOICTBa M3YYEHHBIX
(G yHKITHI; rpaguyueckoe

peuieHue YpaBHEHHW U HX
CUCTEM)

Ol'[epI/IpOBaTb NMOHATHAMM. CTCIICHb C ILCJIBIM IIOKA3aTeIICM, apI/I(bMCTI/I‘-ICCKI/Iﬁ

KBaI[paTHHﬁ KOpE€Hb, MHOI'OYJICH, anre6pa1/1quKa;1 ,Z[pO6B, TOXICCTBO.

BbINOJHATL  OCHOBHBbIE  JlelicTBHA: pacuéTsl dopmynawm,
peoOpa3oBLIBATh LIEJIbIe, IPOOHO-PAIIIOHATbHBIC BHIPAKEHUS U BHIPAKEHUS C KOPHIMH,

PCAIN30BbIBATE  PA3JIOXKCHUC

BBIINIOJIHATDH 10

MHOTOYJeHa Ha MHOXHUTEIU, B TOM 4YHCIE C
MCIIOJIb30BaHNEM (OPMYIT Pa3HOCTH KBAJIPATOB U KBaJ[paTa CyMMbI U Pa3HOCTH; HAXOAHUTh

TOITYCTUMbIE 3HAUEHUSI IEPEMEHHBIX JUISl JPOOHO-PAaLlOHAJIBHBIX BbIPAXKEHUH, KOPHEH.
MopeaupoBaTh C IOMOLIbI0 (POPMYJI PeaIbHbIE IPOLIECCHI U SIBICHUS

OnepupoBath noHsiTusiMu: GyHKuus, rpaduk QyHKUUUA, HYTH GYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUsl, YObIBaHUS, HAHMOOJIbIIEe U HAUMEHbIIIEE
3HA4YCHUs QYHKIINU.

AHATU3HPOBATh, CPABHUBATD, 00CYKIATh CBOICTBA (DYHKIIMHA, CTPOMTDb UX IPpauKH.

OnepupoBatnb NOHATUSIMHU: npsimast MPOINOPLIMOHAIBHOCTb, oOpartHas
[IPOMOPLMOHANILHOCTh, JIMHEWHas (QyHKIUS, KBaapaTHuHas (QyHKUUsA, mapaboa,
runepOoa.

Hcnonb3oBaTh rpapuku 1Jis ONpPENETICHHs] CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEN, IS
pelieHus 3a7ad U3 JIpYrux y4eOHbIX MPEIMETOB M pPealbHOM KU3HU; MOJEJIHPOBAThH C
MOMOIIBIO TPAaHKOB peabHbIE MPOLECCH U SBICHHUS.

Beipa:xkath (popMy1aMM 3aBUCUMOCTH MEK]ly BEIMUNHAMHA
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10 knacc (ne menee 102 yv)

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHUABbI ACATCJIBbHOCTH oﬁyqaloumxca

4ac0B)
Yuciaau JleficTBUE C palMOHAJIBHBIMU [YTUIYOJATH IPEACTABICHUE O YHUCIE W YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
BBLIYMCJICHUA. YUCIIaMH, HPPAUHMOHAIBHBIMU |[AE€HCTBUTEIBHBIX YHCEN; O POJIM BEIYMCICHUN B YEJIOBEYECKON MTPAKTUKE.
JlelicTBUTEJIbHBIE | YACIIAMU, KOHEYHBIMU U .
— 3anuchIBaTh U BHITIOJIHATH ICUCTBUS C YMCIAMU B CTAHJAPTHOM BHJIE.

(Ch))

OCCKOHECYHBIMHU JCCATUIHBIMU
TPOOSMH B
BBIUUCIICHUS

rporiecce
3HAYCHUMN
anreOpanvecknx BBIPAXKECHUN
Y PEIICHUH TEKCTOBBIX 3a/ay.

3anuch yucaa B CTaHAAPTHOM
BUJle, NIEHCTBHUS C YHCIAMH,
3allMCaHHBIMU B CTaHAAPTHOM
BUJIE.

[IpumeHenne CpaBHEHUSA
JNEUCTBUTENBHBIX YUCEN IS
ONPEIEICHUN PACIIOJIOKECHUS

TOYEK Ha YHCIOBOW HPSIMOU

npu TFCOMETPHUECKON
HUHTEPIpETAINN pelIeHus
HCPaBCHCTB )51 CUCTEM
HEPaBEHCTB.

BpraH(aTb 4qHucCijla B 3KBHBAJICHTHBIX (1)OpMaX, BBI6I/Ipaﬂ Hauboee noAXOoJsIyr0 B
3aBUCHMMOCTH OT KOHerTHOﬁ CUTyalluu.

HpeI[CTaBJIHTB JEHCTBUTENIbHBIE 4YMCJAa Kak OCCKOHEUHBIE JACCATUYHBIC ,[[pO6I/I,
NPUMEHATDb JCCATUYIHBIC HpI/I6J'II/I)KeHI/I$[ palnOHAJIIBHBIX U UPPANUOHAIBbHBIX YUCCII.

MN300paxkarh 1elicTBUTENbHbBIE YNCIIA TOUKAMU KOOPAMHATHOM MPSAMOIA.

Hcnoab3oBaTh MNOHATUHS H YMCHHA, CBA3aHHBIC C MPONOPUHHOHAIBHOCTBIO BEJIIWYHH,
MMPOLCHTAMHU B XOA€ PCHICHUSA MATCMATHUYCCKUX 3aa4 U 3aJja4 U3 CMCKHBIX IMPEAMCTOB,
BBIITOJIHATD HCCJIOKHBIC TPAKTUYICCKNUEC PACUCTHI.

BbInoJHATBL, coderass YCTHbIE M NMUChbMEHHBbIE NMPUEMBI, apupMeTHUYeCcKhe ACHCTBUS C
palMOHAIBHBIMM YHCIIAMH; HAXOAUTh 3HAUYEHMs CTENEHEH C LEIbIMM IOKAa3aTelIMH U
KOpHEH; BBIYMCIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

AHAJIM3UPOBATH M /1€JIaTh BBIBOJbI O TOYHOCTU MPHUOIMKEHNS TeHCTBUTENLHOTO YHCia
[pU pEeIICHNH 3a]1a4.

Hcnonb3oBaTh MpUEMBI, PalMOHAIM3UPYIOIINE BBIYMCICHUS, MPHUOOPECTH MPHUBBIUKY
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[IpubnnxEéHHOE BBIYMCIECHUE
3HAYCHUN  MPPaLMOHAIBHBIX
qucell, TOYHOCTb
MPUOJIIKEHUS.

Pemienne TEKCTOBBIX 3amad C
MIPUMEHEHUEM OKpYTJICHUS
yuces, MPUKUJKA U OIEHKa
pe3yJIbTaTOB BBIYMCIICHUM.

KOHTPOJIMPOBATH BBIYMCIICHHS, BBIOMPAs MOAXOIAIIUHN ISl CUTYaIlMU CIIOCO0.

YpaBHeHus1
¢ OHOM
nepeMeHHOMH

(18 u)

[[pumenenne JIMHEUHBIX
YpPAaBHEHUH, CBOJALIUXCI K
JIMHENHBIM, KBaJPaTHBIX
YPAaBHEHUN IIpM  pPELICHUU
3a]a4 Ha COBMECTHYIO paboTy,
NBIJKEHHUIO [0 J0pOre M II0
peke, 3amgad  Ha  CIOXKHBIE
[IPOLICHTBI.

Pemenne YpaBHEHU,
CBOIALIMXCA K KBaJpPaTHBIM.
bukBapaTHbIE ypaBHEHUS.

YpaBHEHUS TpeTben 5
4eTBEPTOU CTEIIECHEM,
pa3I0KEeHNE HA MHOKHUTEIH.

Pemenne  apoOHO-
palMOHAIBHBIX YPABHEHUH.

PemaTs nuHeliHbIE U KBaipaTHbIE YPABHEHUS, yPAaBHEHUS, CBOJSIINECS K HUM,
npocTelme ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

[IpencTaBasATh CBSA3b MEXKY aHATUTHYSCKOM 3aMChI0 YPABHEHHSI U €T0 rpaduiecKoi
WHTEpIpETALUEH.

Baaners pa3nuuHbBIMU CIOCOOAMU PEIICHUS TEKCTOBBIX
3aay, MPUMEHsIS 1J1s1 UX PEIICHUs] ypaBHEHM ], HEPABEHCTBA, CUCTEMbl YPABHEHUH.

3HAKOMMTBCS C HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
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Cucrembl Cucrema JByX JMHEWHbIX | Baagers, mnpuémamu pelieHUs CHCTEMbl JBYX JIMHEHHBIX YPaBHEHUHW C JABYMs
ypaBHeHMii ypaBHEHUH c JBYMs [IEPEMEHHBIMU U CHCTEMBI JABYX YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBIISETCS
g [EePEMEHHBIMU U €€ pEeLICHME. TMHEHHBIM
18 4
(18 ) VccnenoBanue pa3IUYHbIX -
. CI0JIb30BaTh KIMOHAJBHO-Tpapuyeckre TpEeACTaBICHUS [UIS PpPelleHdusl Mo
bu3nyeckux  sABJICHUH c ymicu . pag pedl a P
. Hcc1eJOBAHMS YPAaBHEHUH U CHUCTEM.
PUMEHEHUEM JMHEHHBIX
YPaBHCHIN C BYMA [puMeHsITh YpaBHEHHE KaK BAKHEHIIYI0 MAaTeMAaTHYECKYI0 MOJENb JUIS OIHCAHUS U
U3y4yeHHs Pa3sHOOOPA3HBIX  pPEAIbHBIX  CUTYyalui elaTh TEKCTOBbIE  3a7aud
[CPEMCHHBIMH 1 HX IPadUKOB. |7 ° p P p yauuu, - p A
aIreOpandecKuM METOJIO0M.
Pemenue CHUCTEM  JIBYX . .
. IlepexoanTh OT coBeCHON (HOPMYIUPOBKHU YCIOBHUS 33[a4u K ajaredpandeckoi Mojaenu
YPaBHEHM, OJTHO U3 KOTOPBIX - B 3
. .. [MyTEM COCTaBJICHUS CUCTEMbl YPAaBHEHUH; pelllaTh COCTABIECHHYIO CUCTEMY YPaBHEHUH.
TMHEWHOE, a IPYyroe — BTOPOH
CTCICHH. VICronb30BaHUE 3y akomuThes ¢ MCTOPHel Pa3BUTHS MATeMATHKHY
rpadu4ecKoil MHTEepIpeTauu
CHUCTEMBI YpaBHEHUH c
NByMsi ~ HEPEeMEHHBIMH  JUIs
oTpesieeHus KOJINYECTBa
pelLeHui CHCTEMBI U
NPEBApUTELHOTO  PEIICHUs
TEKCTOBBIX 3a7ad.
PerieHne TEKCTOBBIX — 3a7ay
areOpanyeckuM crnocooom
HepaBeHcTBa, Cucremsl nuHeHHBIX ([IpUMEHsITH anmapaT HepaBEeHCTB JUIS PEIICHUS 3a/1a4 U3 PA3IMYHBIX pa3esioB Kypca
CHUCTEMBI HEPaBEHCTB c OJTHOM MaTeMaTHKH.
HepPaBEeHCTB MIEPEMEHHOM 1 MX pElICHHUE. . . .
Hcnoab30BaTh CBOMCTBA (DYHKITMIA TS pEIICHHUS KBAIPATHBIX M JTMHEHHBIX HEPABEHCTB.
(22 9) KBaapaTHble HEpaBEeHCTBA U UX

BbinoaHATL Ipeobpa3oBaHusl HEPABEHCTB, MCMOJIb30BATh JIJIs Pe00pa3oBaHUs
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pelleHueE.

Pemenue JIMHENHBIX

u
KBaJPAaTHBIX  HEPABEHCTB C
MCIIOJIb30BAaHUEM CBOWCTB H
rpauKoB JIMHENHOMN u
KBaJ[paTUYHON GYHKITUH.

['padmyeckas MHTEpIIpeTALUS

CBOICTBA YMCJIOBBIX HEPABEHCTB. PemiaTh JIMHEHbIE HEPABEHCTBA, CUCTEMBI JINHENHBIX
HEpPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIMX KBAJpPaTHOE HEPABEHCTBO, U pPeIlaTh
1X; 00CYKIaTh MTOJYYCHHBIC PEIICHHUS.

[IpencTaBasiTh CBSA3b MEX/y aHATUTUYECKOM 3aMKMChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
1 uX rpadUuecKOr HHTEPIPETAIUCH.

M300paxkaTh pelieHre HepaBeHCTBA U MX CHUCTEM Ha YHCIIOBOW MpPSIMOM, 3alMUCHIBATH
pelieHre ¢ MOMOIIbI0 CUMBOJIOB.

HEPaBEHCTB u CHCTEM
HCPABCHCTB ¢ ABYMA \PemiaTh KBaApaTHbIC HEPABEHCTBA, UCIIONb3Ys rpad)MIeCKUe IIPEICTABICHUS.
HepeMEHHBIMU
[IpuMeHATH HEPaBEHCTBA MPH PEIICHUH PA3JIMYHBIX 3214, B TOM YHCIIE TPAKTHKO-
OPHEHTHPOBAHHBIX
DyHKIUH HccnenoBanue nuHeHHOH, (CTPOMTh CXeMaTH4ecKoe U300paKeHne rpaKoB Pa3IUuHbIX (YHKIHH, pAaclO3HABATH
KBaJpaTUYHOW,  KyOWYeCKOH [BHIBI M3y4aeMbIX (QYHKIHMHA 1Mo ¢opmynam, rpadukam; OObSCHATH PACIONOXKEHUE Ha
(20 ) byHKLIUH, 00paTHOii [KOOpAMHATHOI MTocKOCTH rpadukoB (QyHKuuit Buaa: y = kX, y =kx + b,
NPOMOPIHMHK 1O X (HopMylIam ) K ) 3 .
y=ax“+bx+c,y=_y=ax,y=ax’,y =J/X B  3aBUCHMOCTH OT 3HAuYCHHil
u  rpajpuxy. Iloctpoenue .

rpadukoB QpyHKIMA, 00TaCTh

OITPCACIICHUA KOTOPBIX

OTPaHUYEHHOE  MHOXKECTBO.
['eomeTpuyeckoe
npeoOpa3oBaHue rpauKoB
byHKUINH.

['paduku byHKIMI:

y =kx,y =kx + D,

y = ax> + bx + ¢

K02 (UILIMEHTOB; ONKMCHIBATh UX CBOICTBA.

Pacno3snaBaTh KBagpaTHUHYIO QYHKIUIO 110 GOpMyJie, BBIAGIATH KBaIpaT ABYUIEHA U3
KBaJJPaTHOT'O TPEXUWIECHA; pAaCKJIaJIbIBaTh TPEXWIECH Ha MHOXKHUTEIH, €CIIH €CTh KOPHH;
cXeMaTHYeCKH H300paxaTh rpaduk Gy y=x" mpu pa3nHyHbIX 11 1 OMKCHIBATH
CBOICTBa; BHIYMCIIATH 3HAUCHHE KOPHS N-0M CTENEHH; YIPOIIATh BHIPAKEHUS CO
CTETICHSIMH.

[IpuBoANTH NPpUMePHI KBAAPATUUHBIX 3aBUCUMOCTEH U3 peanbHOM KU3HH, PU3UKH,
FEOMETPHH.

CTpouthb u u300paKkaTh cxeMaTHyeckH rpadyKyi KBaJIpaTUUYHBIX (YHKIUH, 3aaHHBIX
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2 — 3

y = ax“,y = ax’,
k
y =Vx ,y=
X
['padpuxu byHKIUA B
OINHCAHUH pa3IMYHBIX

MIPOLIECCOB B (PU3UKE.

dopmymamu Bumay = ax?, y=ax’+q,y=a(x + p)’, y=ax® + bx +c.

AHAJTU3MPOBATH M MPUMEHSITH CBOIMCTBA M3y4EHHBIX (QDYHKIMU JJIS UX MOCTPOCHHUS, B
TOM YHCJIE C OMOLIbIO IU(POBBIX PECYPCOB

YuciaoBbie
MOCJIeI0BATE/Ib-
HOCTH

(159)

Apudmerndeckas u
reOMETPUYECKasi IPOTPECCHH.
3amaun U3 peabHOM KU3HU Ha

BBIYVCIICHHE CJIOKHBIX
[IPOLIEHTOB. IIpumeHenune
POrpeccCuii B CMEXKHBIX

Haykax. DopMynbl N-TO 4ieHa
apuMeTHUIeCcKoi u
F€OMETPUUYECKON TPOrpECCUi,
CYMMBI ITEPBBIX N YICHOB.

300paxkeHue
aprdMeTHIeCcKon "
FEOMETPUYECKON IMPOTrpeccui
TOYKaMH Ha KOOPJAMHATHOU

YJICHOB

IIJIOCKOCTH.

JInaeliHbIi u
DKCIIOHEHIMAIBHBIN POCT.

AHaau3upoBaTh (GopMydy N-TO UieHA MOCIEAOBATEILHOCTH WU PEKYPPEHTHYIO
(dbopMyITy H BBIYMCIASATH WICHBI ITOCIIEA0BATEIILHOCTEH, 3a/IaHHBIX TUMH (POPMYITaMH.

[IpumeHsiTh CcBOiicTBa apu(METUUYECKOW U TEOMETPUYECKOW Mporpeccuid s
HAXO0X/ICHUS HEU3BECTHBIX YJICHOB MOCJIEI0BATEIILHOCTEH.
YcTaHaBJIMBATH 3aKOHOMEPHOCTH B TOCTPOSHUHM  MOCIEAOBATEIBHOCTH,  €CIU

BBITIMCAaHbI IIEPBbIC HCCKOJIBKO €€ 4JICHOB.

Pemate 3amaun ¢ ucnonb3oBaHueM ¢GopMyd N-ro  wieHa apuMeTHYeCKOW W
reOMETPUUYECKOM MPOTrPECCUI, CyMMBI MIEPBBIX N YJIECHOB.

I/I305pa)KaTb YICHBI IMOCJICAOBATCIIbHOCTH TOYKAaMH1 Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH.

PaccmaTpuBarh mnpuMepbl NPOLECCOB W SIBJEHMHA W3  pealbHOM  JKU3HH,
WUTFOCTPUPYIONNE HW3MEHEHHE B apU(PMETHYECKOH MPOTPECCHH, B TE€OMETPHYECKOU

IpOrpeccuu; N300paxarb COOTBETCTBYIOIIUE 3aBUCUMOCTHU T'papUUECKy.

PemiaTes 3a1a4u, CBA3aHHBIE C YMCIOBBIMHU MOCIEN0BATENBHOCTSAMH, B TOM YHCIIE 3a/1a4U
U3 peaNbHOM XKU3HU C HCIOJIb30BAHUEM LHU(POBBIX TEXHOJOTUN (IJIEKTPOHHBIX TaOJIHII,
rpaduueckoro KajabKyasaTopa u T.IL.).

Pemath 3a7aun Ha CJIOXKHBIC MPOIEHTHI, B TOM YKCIIE 33JIa4M U3 PeaIbHOM MPaKTUKH (C
MCIIOJIb30BaHUEM KaJIbKyJIATOPA).
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3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKU

[Ipu pazpabotke paboueil mporpaMMbl B TEMATUYECKOM IUIAHHUPOBAHUHM JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTH
UCIIOJIb30BAaHUSl  DJIEKTPOHHBIX  (IU(PPOBBIX) 00pa30BATEIbHBIX PECYpPCOB, SBISIOLIUXCS  y4€OHO-METOIUYECKHUMHU
MaTepuagamMu (MyJIbTUMEAMMHBIE MPOTPAMMBI, JJCKTPOHHBIE YUYECOHMKHM W 3aJaYHUKH, OJJIEKTPOHHBbIE OHUOIMOTEKH,
BUPTYyaJlbHbIE J1a0OpAaTOPUU, UTPOBBIE IMPOrPaMMBbl, KOJUIEKIMHA LU(POBBIX 00pa30BATEIbHBIX PECYPCOB), UCIIOJIB3YEMbBIMU
st o0yueHus W BocnuTaHusi oOydarommxcs ¢ HOJIA, npenctaBieHHbBIMM B 3JEKTPOHHOM (UM(pPOBOM) BHIE U
peanusyromuMu  quaaktudeckue Bo3MoxkHocTH WKT, copepikaHume KOTOpPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00
00pa3oBaHUMU.
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OEJTEPAJIBHASA PABOYASA TIPOI'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUSA». 7-10 KJIIACCBI

Ienu n3yyeHusi yaeOHOro Kypca

«MaremaTHuKy yKe 3aT€M YYUThb HAJl0, YTO OHA YM B IOPSIOK IPUBOINATY, —
IACAJI BEIUMKUN pyCcCKMM ydeHbli Muxann BacuibeBuu JlomonocoB. I B 3TOM
COCTOMT OJIHA M3 JBYX Lelell OOydeHHs TIeOMETpUH KaK COCTAaBHOM YacTH
MareMaTHKd B IIKOJE. OTOM LEeIM COOTBETCTBYET JOKa3aTelbHas JIMHUS
npenonaBanus reomerpun. Crenys npencrasieHHoil Ilporpamme, ¢ ceabmoro
KJIacca Ha ypoKax I'€OMETpUU OOYyYaroIIHUKCS YYUTCS MPOBOJUTH JOKAa3aTeIbHbIC
pacCyXIeHusl, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUs, JOKa3blBaThb HNCTUHHBIE
YTBEPKJCHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJUTE PACCYKIAEHUS «OT
IPOTUBHOIO», OTJIMYaThb CBOMCTBAa OT HPU3HAKOB, (OPMYJIHMPOBATH OOpPATHBIE
yrBepxaAcHUs. OOydaroluiicsi, OBJIAJEBIIMM MCKYCCTBOM pacCyXnaarb, OyaeT
OPUMEHATH €r0 U B OKpyXkaromen xnu3Hu. Kak nucan reomerp u negaror Mrope
®enoposuu IlapeirvH, «Ir0AbMH, MOHUMAIOIIMMU, YTO TAaKOE JOKAa3aTeNIbCTBO,
TPYZHO U Ja)XX€ HEBO3MOXHO MAaHMIYJUpOBaTh». M B 3TOM COCTOUT Ba)XHOE
BOCIIUTATENBHOE  3HAYEHUE  M3YYEHUs TEOMETPHUM, MPUCYIIEE HMEHHO
OTEYECTBEHHOW MATEMATUYECKON MIKOJIE.

Bwmecre ¢ TeM aBTOpBI IpOrpaMMBI PEIOCTEPETAIOT YUUTENSA OT U3JIUIIHETO
dbopmanuzmMa, OCOOCHHO B OTHOIICHUMM HadaJl U OCHOBAHUN TE€OMETpPUH.
O®paHiy3ckuid MmaremaTuk JKaH /(b€ JOHHE MO0 3TOMY MTOBOJIY BBICKA3AJICS TaK:
«YTo Kacaercs AENUKATHON MPOOIEMBbl BBEICHHS «aKCHUOM», TO MHE KaXETCs, YTO
Ha TEPBBIX MOpPAaX HYKHO BOOOIIE M30eraTb MPOU3HOCUTH CaMoO 3TO cioBo. C
IPYrof e CTOPOHBI, HE CJEAyeT YIyCKaTb HU OJHOW BO3MOXKHOCTH JaBaTh
OpUMEpPHI JOTHUECKHUX 3aKJIIOUEHUH, KOTOpble KyJa B OOJbllIel Mepe, 4yem ujies
aKCHOM,  SIBJIFOTCSI ~ WMCTUHHBIMM M €JUHCTBEHHBIMHU JBUTATEIISIMU
MaTEMaTUYECKOTIO MBIIIICHUSD.

Bropoii nenbr0 u3ydeHuss T€OMETPUM SIBJSIETCS MCIIOJIB30BAHME €€ Kak
MHCTPYMEHTA NPHU PEIIECHUM KaK MAaTEMaTUYECKHX, TaK M IMPAKTUYECKHUX 3a1ad,
BCTPEYAIOIIMXCSI B  peabHOM KHM3HW. OKOHUMBIIMH KypC  T'€OMETPHUH
oOy4Jaronuxcsi JOJKeH ObITh B COCTOSIHUM OIPEAEIUTh T€OMETPUIECKYIO PUTypy,
ONMUCATh CJIOBAMH JAHHBIA YEPTEXK WIM PUCYHOK, HAWTH IUIOIIANb 3E€MEJIBHOTO
y4acTKa, paccyuTaTb HEOOXOAMMYIO [UIMHY OINTOBOJOKOHHOIO KaOens Wiu
TpeOyeMble pa3Mephl rapaxa sl aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUM B IIKOJIE. /[aHHAs mpakThdeckas
JIMHUS SABJIAETCS HE MEHEE BaxHOW, yeM niepBas. Emé€ I[lnatoH mpenmuceiBal,
yTo0Bl «rpakgaHe IIpekpacHoro ropoja HM B KOEM Cily4dae HE OCTaBIISLIM
re€OMETPUIO, BEllb HEMAJIOBAXKHO Ja)xe MOOOYHOE €€ MPUMEHEHHWE — B BOCHHOM
Jiesie 1a, BIPOYEM, U BO BCEX HAYKax — JJIS JIYUILETO X YCBOCHUS: Mbl BEb 3HAEM,
Kakash OCECKOHEYHas pa3HUIa CYLIECTBYET MEXIy YEJOBEKOM MPUYACTHBIM K
rE€OMETPUM U HEMPHUYaCTHBIM». {7 3TOro y4uTenro peKOMEHIyeTcs MoaOuparhb
3a/layd  MPAKTUYECKOro  XapakTepa JUIsl paccMaTpUBaeMbIX TEM, YYHTh
oOydJaronmxcst CTPOUTh MAaTEMAaTHYECKHE MOJENU pEAlbHBIX HKU3HEHHbIX
CUTyalllid, MPOBOJWUTH BBIYKMCIECHUS WU OLIEHUBATH aJEKBATHOCTbH IOJYYEHHOTO
pesyabprara. KpaliHe Ba)KHO MOIUYEPKHUBATH CBA3U N'€OMETPUU C APYTUMH
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npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh ONMPEICICHUs] T€OMETPUUECKUX PUryp
U TIOHSATHUM, JIEMOHCTPUPOBATH NMPUMEHEHHE TMOJIYYCHHBIX YMEHUU B (PU3UKE U
TEXHUKE. JTU CBSI3M HauOoJiee APKO BUAHBI B TeMax «BekTtopni»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHar» u «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyebHomy miany B /—10 kjaccax u3ywaeTrcsi y4eOHBIM Kypc
«I"eoMeTpus», KOTOPBII BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3JIeibl CONECPKAHMUS:
«I'eomeTpuueckue QuUrypel W UX CBOWCTBay, «l/3MepeHHEe TIe€OMETPUUYECKUX
BEIIMYMH», a Takxke «JlekapToBbl KOOpPAMHATHI HAa IUIOCKOCTW», «BeKTophI»,
«/IBmxenust mnockoct» u «lIIpeodpazoBaHus Hog00Us.

VY4eOHbIl TUIaH MpeaycMaTpUBAeT HM3yYEHHE TEeOMETPUM Ha 0a30BOM
YPOBHE, UCXOJIs U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM roay. Bcero 272 daca
3a YeThIpe rojia OOy4YeHHs.

Copep)xaHue yuyebHoro kypca (no ropam obyueHums)

7 KJj1ace

HavaneHble moHATHA reomerpuu. Touka, npsmas, OTPE3OK, Jy4. YTOI.
Buzael yrios. BeprukanpHble U CMexXHBIE YIvibl. buccekrpuca yria. JlomaHnas,
MHOI'OYyroJIbHUK. [TapaninenbHOCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummetpuunbie ¢Gurypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHUHU.
IIprMepbl CUMMETPHUM B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHHUS ¢ TOMOILBIO IUPKYJIS U JIMHEUKHU.

Tpeyronsauk.  BpicoTra, MenmaHa, OuWCCeKTpuca, HUX  CBOMCTBa.
PaBHOOEIpeHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepasencTtso
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKKM pPaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CBoicTBA ¥ TNpPU3HAKKM TMApauleNbHBIX MNpsAMbX. Cymma  yrioB
TPEYTOJbHUKA. BHEIIHNE YIIIbl TPEYTOJBHUKA.

[IpsmoyrosbHblid  TpeyroapHUK. (CBOWCTBO MENHMAHBI MPSMOYTOJBHOTO
TPEyroJIbHUKA,  MPOBEAEHHOM K  rumnorenyse. [IpusHaku paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [IpsSMOYTroabHbINA TpeyronbHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOojbIIeM yriie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpruueckoe wmecTo TOYeK. buccekrpuca yriia W CEpeaAMHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpAa MW JuaMeTp, HX cBoilcTBa. B3aumHoe
PaCIIOIOKEHUE OKPYKHOCTU U IpsAMou. KacarenbHas U ceKylias K OKPY»KHOCTH.
Okpy>XHOCTb, BHOHMCaHHas B yroj. BrnucaHHas W ONHCAHHAs OKPYXHOCTH
TPEYrOJIbHUKA.

8 ky1ace
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YeroipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cllydau MapajijiesiorpaMMOoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), WX MpPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €& CBOWCTBA M MPHU3HAKM.
IIpssmoyrosibHas Tpanenus.

Meron yaBoenus meauansl. LleHTpanpHas cHiMMeETpus.

Teopema daneca u Teopema O MPOMOPIUOHANBHBIX OTpe3kax. CpenHue
JIMHUH TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroJbHUKA.

[Tomobue TpeyronpbHUKOB, K03 duimeHtT mnomodus. I[lpusHaku mnomoOus
TpPEeyroJbHUKOB. [I[puMeHeHne nogo0us npu petieHn: MPaKTHIECKUX 3a/ad.

CaoiicTBa muiomanaeit reomerpuyeckux ¢uryp. dopmysasl i IOMAANA
TPEYroJIbHUKA, Mapaienorpamma, pomOa u Tpaneuuu. OTHOIIEHHE IUIOIAAEH
noI00HBIX uryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu permeHun
OPAKTUYECKUX 3a/]a4.

CHHyC, KOCHHYC, TaHT'€HC OCTPOTO YIJIa IPSIMOYTOJIBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMeTpuyecKkue QyHKIHUU
yriioB B 30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIE YIJIbI, YrOJI MEXKIY KacaTelIbHOW U XOpIOM.
Yriel  MexIy XopJaMH M CEeKyIIMMH. BhucaHHble UM ONUCaHHBIE
YETBIPEXYTOJBHUKNA. B3auMHOE pacmoyiokKeHHne IBYX OKpyxkHocTen. Kacanwme
OKpykHOCTeH. OOIIMe KacaTeIbHbIEC K IBYM OKPY>KHOCTSIM.

9 kiace

Cunyc, xocunyc, Ttanrenc yrmoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIbI IPUBEICHHUS.

Pemienne tpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpeEMa CHHYCOB.
Pemienne mnpakThyeckux 3aJad C HCHOJIB30BAHMEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue moaoous. [lomo6re COOTBETCTBEHHBIX IJICMEHTOB.

Teopema O NpPOW3BENEHHH OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, gmmHa  (MOAYJb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HANPABJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpallMM HAJ BEKTOpaMH. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE JUISl HAXO0KICHUS UIUH U YTJIOB.

10 kaace.

JIekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PAaBHEHHUS MPSIMOM M OKPYKHOCTHU
B KOOPJMHATAX, IEPECEUCHHE OKPYKHOCTEW M MPSMBIX. METOI KOOPAHHAT U €ro
IIPUMEHEHUE.

IIpaBuibHBIE MHOrOYroJibHUKH. JlimHa OKpykHOCTH. I'pagycHas w
paauaHHas Mepa yria, BBIUMCIEHUE JUIMH AYr OKpyXHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.
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JIBI)KEHUST IUIOCKOCTH U BHYTPEHHHE CUMMETPUU ¢buryp
(aneMeHnTapHbie npeActasienus). [lapamnensuelit nepenoc. [loBopor.

IToBTOpenne Marepuasa kypca reomerpuu 7-9. IloaroroBka k caaue
I'BD u OI'D.

TpeyroneHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOMCTBA.
PaBHOOEpEHHBIN M paBHOCTOPOHHUN TPEYTOJIbHUKHU.

CBoiicTBa 1 MPU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA.

[Ipu3HaKku paBeHCTBA TPEYTOJBHUKOB.

CBoiiCTBa U MPU3HAKH MAPAIIIETBHBIX MPAMBIX.

CyMMma yrioB TpeyroJibHuKa. BHENIHUE yTibl TpEYyroJbHUKA.

[IpsAsMoOyrosibHBIM TpeyroidpHUK. I[IpH3HaKuM paBeHCTBAa NPSAMOYTOJIBHBIX
TPEeYroJIbHUKOB. [IpsiMOyroabHBIN TpeyroiabHuk ¢ yriom B 30°.

CpenHne TMHAN TPEYTOJIbHNUKA U TPATIELUH.

[Togobue TpeyroabHUKOB, KO3 duiueHT noaodus. Ilpusznaku nogodus
TPEYTOJIBLHUKOB.

@opMynbl Uil TUIOMIAAW TPEYTOJIbHHUKA, NapajiesiorpaMma, pombda Hu
Tpareuu.

Brruncnenue mmomanei TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema [Tudaropa.

CuHyc, KOCMHYC, TaHT€HC OCTPOrO yrja IMPsSMOYTOJBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHoMerpuueckue Q(yHKIUA
yrioB B 30°, 45° 1 60°.

BrincanHble U LEHTpalbHBIE YIVIBL, YIOJI MEXIAY KacaTeJIbHOW U XOPIOM.
Yrael  Mexay XopaaMH M CEKyIIMMH. BnucaHHble UM OIMCAHHBIE
YETBIPEXYTOJIbHUKU.

Pemenune TpeyronbHUKOB. Teopema KOCHHYCOB M TEOPEMA CUHYCOB.

MnaHnpyemble NnpeaMeTHblIe pe3y/ibTaTbl OCBOEHUS pabouennporpamMmmbl
Kypca (no rogam obyueHus)

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUsl JOJKHO OOecHeYnBaTh JOCTIKEHHUE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTENbHbIX PE3YJIBTATOB:

7 kyace

Pacrio3naBaTh W3y4YeHHBIE TE€OMETPUYECKHE (UTYPBI, OMPEHeIsITh HUX
B3aMMHOE PpAaCIIOIOKEHUE, M300pakaTh T€OMETPUUYECKHE (PUTYpPBI; BBIIOIHIThH
YepTeKH MO YCIOBHIO 3amaud. VI3MepsTh JHMHEWHbIE W YIJIOBBIC BEIWYUHBI.
Pemmath 3a1aun Ha BEIUMCIICHUE JUTMH OTPE3KOB U BEJIMYUH YTIIOB.

Jlenate TpyOyrO OILIGHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TPEIMETOB B
peasibHOM >KM3HH, pa3MepoB MPUPOIHBIX 00BEKTOB. Paznmuuarh pazMepsl 3TUX
OOBEKTOB IO MOPSIAKY BETHUNHBI.

CTpouTh 4epPTEKU K TEOMETPUUECKUM 3aJjauaM.

[Tonp30BaTbcs MpU3HAKaMU PaBEHCTBA TPEYTrOJIBHUKOB, HCIIOJIb30BAThH
PU3HAKU M CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPY PEIICHUH 3a/1a4.
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[IpoBOAUTH JIOTUYECKHUE paccy X IaeHus c UCIIOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIHaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MOPSMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU FT€OMETPUUECKHX 3a]1a4.

OnpenensiTh NapaUIeIbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIC
oOpasyeT ¢ HUMHU cekymas. OnpeaensTh NapaIeTbHOCTD MPSMBIX C TIOMOIIBIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM JI0 TOUYEK APYTrOM MPSIMOU.

PemaTe 3aaun Ha KiieTyaToi Oymare.

[IpoBOIUTH BBIYMCIICHUS W HaXOIUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHX 3a/adyaX C HCIHOJIb30BAHHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB ¥ MHOTOYT'OJIbHUKOB, CBOWCTB VTJIOB, OOpa30BaHHBIX IMpHU
[IEPECECYCHUN ABYX IApAJUICIbHBIX NPSAMBIX CEKylleW. Pemars npaktuueckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHSATH
OMCCEeKTpUCY yria ¢ CEpPEIUWHHBIA TNEPHEHIUKYJISAP K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

DopMyIMpPOBaTh ONPEAECICHUSI OKPYKHOCTH U KPyTa, XOpJbl U AUAMETPA
OKPYXKHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh NMPUMEHATH 3TU CBOKCTBA
[IpY PEIICHUY 3a7a4.

BrnageTrs MoHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lonbp3oBaThes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEpPEIAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJJHOU TOUKE.

BrnageTs moHATHEM KacaTelbHOM K OKPYXKHOCTH, MOJIb30BaThCSI TEOPEMOMN
O TMEPNEHAUKYJSIPHOCTA KAacaTeJIbHOM M pajguyca, NPOBEIEHHOTO K TOYKE
KacCaHMsl.

[Tonp30BaTbCd  OPOCTEHIIMMU  TEOMETPUUYECKHMMU  HEPABEHCTBAMHU,
MOHUMATh UX NPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYIIS
Y JIMHEUKHU.

8 kyacc

Pacnio3zHaBaTh OCHOBHBIE BHUIbBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTBHI,
II0JIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECECUCHUsT MEUaH TPEeYyrobHUKA (IeHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnagete TmOHATMEM CpEIHENM JIMHUM TPEYrOJIbHUKA W Tpalleluu,
MPUMEHATh UX CBOMCTBA IPU PELIEHUM FeOMETpUYECKUX 3anad. [lomp3oBaThes
Teopemont daneca U TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KaX, NPUMEHSITh UX
JUISL PELICHUS ITPAKTUYECKUX -3a7a4.

[IpumensaTh  Tpu3HAKM  MOJAOOWMS  TPEYTOJbHUKOB B pEIICHUU
r€OMETPUYECKHUX 3a]1a4.

[Tonp3oBaTeess Teopemoit Iludaropa s pemieHUss TEOMETPUUYECKUX U
MpakTudecKux 3aaad. CTpOUTh MAaTEeMaTUYECKYIO MOJIENb B MPAKTUYECKHUX
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3a/1a4ax, CAMOCTOSITENBHO JeNaTh YEpPTEX W HAXOAUTh COOTBETCTBYIOIIHE
JUTUHBI.

Brnagete MNOHATUSMH CHHyCA, KOCHMHyCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyrojibHUKa. [10J1630BaThCS TUMU MTOHATUSIMU JIJIS1 PEIICHUS
PaKTUYECKUX 3a/]a4.

Boruncnars  (paznuyHbIMH - crioco0amu) IUIONMIAAb TPEYTOJbHUKA U
IUIOIIaId ~ MHOTOYTOJbHBIX  ¢uryp  (monue3ysick, TJAe  HEOOXOAMMO,
KaJIbKYJISITOpOM). [IpUMeHSITh MOydYeHHbIE YMEHUSI B MPAKTUYECKUX 3a7a4ax.

Branerp MOHATUSMH BOMCAHHOTO M ILIEHTPAJIBHOTO YIJa, MCIOJIb30BATh
TEOpEMbl O BIMCAHHBIX YIJaX, yriax MexAy XopJaMu (CEeKylIIUMH) U yrie
ME¥K]ly KacaTeJIbHOW U XOPJIOM TP PEIICHUU TEOMETPUUECKUX 3a]1a4.

Brnanerp MOHATHEM  ONHMCAHHOTO  YETBIPEXYTOJbHHUKA,  MNPHUMEHATH
CBOMCTBA OMKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpuMEHSATH MOTyYECHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJAENW JJIA 3aJad pealbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCJICHUS C MPUMEHEHUEM TMOJ00US U TPUTOHOMETpUM (TOJIB3YSACh, TJIE
HEO0O0XO0IMMO, KAIbKYJISITOPOM).

9 kiace

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBHIX YIJIOB, HAaXOJUTh C HX
MOMOIIBIO PA3JIUYHbIE 3JEMEHTHl MPSAMOYTOJIBLHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB»). HaxomuTe (C TOMOIIBIO KaIbKYJISTOPA)
JUTUHBI U YTJIBI JIJ1S1 HETaOJUYHBIX 3HAYEHUH.

[Tonmp30BaThCA dbopmynamu MIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JIJII HAXOXIEHUS COOTHOIICHUW MEXIY
TPUTOHOMETPUUECKUMH BETMYUHAMH.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB I HAaXOXKIEHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY ), MPUMEHSTh
WX TPU PEIICHUH T€OMETPUUYECKUX 3aj1ay.

Brnanets moHsTHSMH TpeoOpa3oBaHUsA MMOAO00OWSA, COOTBETCTBEHHBIX
JIeMEeHTOB  moAoOHBIX  ¢uryp. Ilomp3oBaTthcsi  cBOMCTBaAMU  MOJ00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJUTh YTJIBI ¥ MOJOOHBIX
¢uryp. IlpumeHsTh CcBOWCTBa MMOAOOMS B MPAKTHYECKUX 3a1adax. YMeTb
MPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIIEM MUDPE.

[Tonb30BaTbCs TEOpeMamMu O IPOU3BEACHUM OTPE3KOB XOpA, O
MPOU3BEIECHUU OTPE3KOB CEKYIIMX, O KBAAPATE KaCaTEIbHOM.

[Tonb30oBaThCA BEKTOpaMU, TOHUMATh UX T€OMETPUUYECKUN U (HU3UUECKUI

CMBICJI, TPUMEHSATh UX B PEIICHUM T€OMETPUUECKUX U (PUIMYECKUX 3a]ad.
[TpuMeHsTh CKasIpHOE MPOU3BEICHUE BEKTOPOB JIs1 HAXOXKACHUS JJIMH U YIJIOB.

[Tonb30oBaThCA METOAOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B
pEUIEHNH TEOMETPUUYECKUX U MPAKTUUECKHUX 3a/ad.

10 knacc

Bnaners NOHATHUAMY TPaBUILHOTO MHOTOYTOJBHUKA, JUTMHBI OKPY>KHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaJMaHHON MEpbI yIiia, YMETh BBIYUCISATH IJIOIMIA b
Kpyra u ero yacteil. [I[puMeHsITh oJlydeHHbIE YMEHHUS B MPAKTUYECKUX 3aja4ax.
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Haxonute ocu (MM LIEHTPhI) CUMMETPUU (PUTYDP, IPUMEHATH JBUKEHUS
IJIOCKOCTHU B MPOCTEUIIINX CITy4dasiX.

[IpuMeHsTh MoNMy4YeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJAENW JJIA 3aJad pealbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBEIYHCIICHUSI C TPUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYCCKUX (DyHKITHI
(TTOTB3YSACh, T/I€ HEOOXOIUMO, KATBKYIJIITOPOM).

[Tonb30oBaThCA NpU3HAKAMH PABEHCTBA TPEYTOJBHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEJAPEHHBIX TPEYTOJIBHUKOB P PELICHUH 3a1a4.

[IpoBOAUTH JIOTUYECKHUE paccy X IeHus c UCIIOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd NMPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIWaHbl, NPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4.

Onpenensaty MNapajuieIbHOCTh MPSMBIX C IOMOIIBIO YIJOB, KOTOPbIE
o0pasyeT ¢ HUMU CEKyIlas.

Pemate 3aaun Ha KieTyaToi Oymare.

[IpoBOINTH BBIYMCIECHUSA U HAXOAUTh YUCIOBbIE U OYKBEHHBIE 3HAYEHUS
yIJOB B TE€OMETPUYECKHX 33Ja4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYI'OJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUH JIBYX NapaJyIeNbHBIX NPSIMBIX CeKylled. Pemare mpakTuyeckue
3aJlayd Ha HAXOKJI€HHUE YTJIOB.

Brnanerp mNOHATHEM CpEIHEW JMHUM TPEYroJdbHUKA W  TpaleluH,
MIPUMEHSTh UX CBOICTBA MPU PEUICHUN F€OMETPUUECKHX 3a1ay.

[IpumeHsaTh  mpU3HAKK  MOAOOWS  TPEYrOJbHUKOB B pEHICHUU
r€OMETPUYECKUX 3a]ay.

[Tonb3oBaTecs Teopemoit Iludaropa st pemieHuss TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete mNOHATUSIMH CHHyCA, KOCHMHyCa M TaHI€Hca OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10J1630BaThCSl ATUMU MOHATUSAMU TSI PELLIEHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars  (pazauyHbIMH  clOCOOaMM) IUIOMIAJb TPEYrojdbHUKA W
IUIOIAAM  MHOTOYroibHBIX  (uryp  (monb3ysich, TI€  HEOOXOIUMO,
KIbKYJISTOPOM). [I[pUMEHSTh OJTy4YEHHbIE YMEHUS B PAKTUYECKUX 3aJa4ax.

Brnaners MOHATUSIMU BIUCAHHOTO W LIEHTPAJIBHOTO YIJIa, HCIOJIB30BAThH
TE€OPEMBI O BOMCAHHBIX yIjax.

[Tonb3oBaThCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUII HAXOXKIEHUS COOTHOUIEHUN MEXIY
TPUTOHOMETPUUECKUMU BETMUYNHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUII HAaxOXKICHUS
Pa3IMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA («PEUICHUE TPEYTOJIbHUKOBY), TPUMEHSTh
UX MPU PEIICeHUH FT€OMETPUUYECKHX 3a/1ay.
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TemaTnueckoe nJiaHMpoBaHue yuye6Horo kypca

(ITO TOJIAM OBYYEHUST)

7 kjiacc (He MeHee 68 1)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uci10

OcHoOBHOEe co/iep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIUXCH

BCJIIMYMH, BBIYHUCJICHHUC OTPC3KOB
u

YTJIOB.

[lepumerp u muomaab ¢uryp,
COCTaBJIEHHBIX u3
IPSIMOYTOJIbHUKOB

4acoB)
[Ipocreiimmue [Ipocreiine  reomerpuueckue [@OPMyIHPOBATH OCHOBHBIE IIOHATHUS U OIIPEIEICHHUS.
OOBEKThI:  TOYKH,  IPSMBIE,
reoMeTpu4ecKue PacnozHaBaTh H3y4yeHHbIE T'€OMETpUUYECKUE (PUTYphl, OMpeNeasAiTb HX B3aUMHOE
p Jy4yd U YIJIB, MHOTIOYTOJIbHUK, ya Tp" (urypsi, ompen
pacrojoKeHUe, BBIMOJHATH 4YepTEX M0 YCIOBUIO 3afaud (IIpM HaJIMYUU
durypni JIOMaHasl.
BO3MOXKHOCTH).
. CMexHble M BEpTUKAJIbHBIE
U UX CBOICTBA. " .
cBOHCTEA - [IpoBoauTh mpoCTEHIME NOCTPOCHUS C IOMOIIBIO LUPKYIS W JIMHEHKH (Ipu
W3mepenmue HAJIMYUU BO3MOKHOCTH).
Pabota c MIPOCTEUILINMU
reOMETPHUECKHX | 4epTeRamm, M3MepATh JIMHENHHBIE U YIVIOBBIE BEIMYMHBI T'€OMETPUYECKUX M IMPAKTUYECKHX
00BEKTOB.
BEJIHYHH N3mepenue JIMHENHBIX U
YTTOBBIX OnpenensiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB, IPOBOAUTH IPYOYI0 OLIEHKY
(14 9) 1IX pa3MepOB.

Pemath 3a7aun Ha BBIYHMCIICHUE JUTMH OTPE3KOB U BEJIMYUH YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIONIOKEHNE TeOMEeTpUYecKuX huryp.
BBIYMCIATh JIMHEHHBIE U

I[IpoBoauTh KIacCU(UKAIIUIO  YIIIOB, YTJIOBBIE

BCJIMYMHEI, TIPOBOAUTD HCO6XOZ[I/IMBIC JAOKa3aTCIIbHBIC pACCYKIACHUA.

3HAKOMMTBCS ¢ HCTOPUEH PAa3BUTHS TE€OMETPUH
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TpeyrojibsHuku

(22 v)

[TonsTue 0 paBHBIX
TPEYrOJIbHUKAaX W IIEPBUYHBIC
[IPEICTaBICHUA 0 PaBHBIX

(xoHTpy’HTHBIX) ¢urypax. Tpu

[IpU3HaKa paBeHCTBa
TPEYTOJIbHUKOB.

[Tpu3znaku paBeHCTBa
[IPSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CaoiicTBO
MeaHaHbl IPSIMOYTOJIBHOTO
TPEYrOJbHUKA.

PaBHOOE/1peHHbIE u

PAaBHOCTOPOHHHUE TPEYTOJIbHUKU.

[Tpu3znaku u CBOHCTBa
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

[IpotuB  OojbiIel  CTOPOHBI

TpEYroJbHUKa JEXHUT OONbIINI
yroa. IIpocrenmue HepaBeHCTBA

B reoMmerpuu. HepaBeHCTBO
TPEYrOJIbHUKA. HepaBenctBo
JIOMaHOM.

[IpsAMOYTONIBHBIN TPEYTOJIBHUK C
yriiom B 30°.

HCpBBIe TIOHATHA 0

J0Ka3aTeJIbCTBax B rCOMCTPUA

PacnozHaBaTh napbl paBHBIX TPEYrOJbHUKOB HAa TOTOBBIX uepTexax (C yKazaHUEM

[IPU3HAKOB).
BbIBoANTH  clenCTBUS  (PAaBEHCTB  COOTBETCTBYIOIIMX —3JEMEHTOB) M3  PAaBEHCTB
TPEYrOJIbHUKOB.

@opMyJIMPOBATh OIPEACICHUS: OCTPOYTOJbHOTO, TYMOYrOJbHOTO, MPSIMOYTOJIBHOIO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEIUAHbI
TPEYroJbHUKA; CEPEIUHHOIO MEPIEHINKYIISIpa OTPE3Ka; IEPUMETPA TPEYroOJIbHUKA.

®opMyJIMPOBATH CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYTOJIbHUKA.

Crpoutb deprexxu (IIPpU HAIMYUU BO3MOXKHOCTH), pemiaTh 3aJa4M C IOMOUIbIO
HAXO0X/IEHUS PaBHBIX TPEYTOJbHUKOB.

[IpuMeHSTH IPU3HAKK PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB B 33/1a4ax.
HcnoJib30BaTh HUPPOBBIE PECYPCHI AJIA HCCJIE0BAHUS CBONCTB HU3Y4aeMBbIX (UTYD.

3HAKOMMTBCS € MCTOPHUEN Pa3BUTHUS TEOMETPUN
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[MapaJieJbHbIE [MTapamtensHple  npsMble, ux |(POPMYJHPOBATH MOHATHE MAPAUICTbHBIX MPSIMBIX, HAXOAUTh MPAKTHUCCKHE TPUMEPHI.
npsiMble,  cymma [CBOMCTBa, IlaTelii  mocryiar .
M3yuaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX IMPU MEPECEYECHHH MAPAIICIBHBIX IPSIMBIX
yrjioB Esxnupa. Haxpecr nexamue, .
CEKYIIIEiA.
TPEyroJibHUKA COOTBETCTBEHHBIC u
(14 v) OMHOCTOPOHHHE YUIBL [[TpoBoauTh [J0KA3aTEILCTBA [APAIUIEIBHOCTH [BYX MPAMBIX C IIOMOIIBIO YIJIOB,
(06pasoBanmbie IPH |oGpa3oBaHHBIX NPH MEPECEUEHUH ITUX TPIMBIX TPETHEH NPIMON. BBIUHCAATH CymMMy
TiepeceaeHn TTApaICIbHbIX o TpeyronsHIKA 1 MHOTOYTOJIBHHKA.
MPSIMBIX CEKYIIEH).
HaxoauTh 4KciiOBble ¥ OYKBEHHbIE 3HAYEHUS YIJIOB B TEOMETPUUECKUX 3aj1auax C
IIpusHax TApaICILHOCTH i erionp30BaHMEM TEOPEM O CyMME YTTIOB TPEYTOJIbHEKA U MHOTOYTOJIbHHKA.
OpSIMBIX ~ 4Yepe3  PaBEHCTBO
DACCTOSIHMH OT TOYEK OfHON (SHAKOMHTLCSI ¢ HCTOPHeli pa3sBUTHS F€OMETPHH
MPSMOM 10 BTOPO# IIPSIMOM.
CymMa yIJioB TPEyroibHHUKA U
MHOTOYTOJIbHHKA.
BHerHye yribl TpeyroibHuKa
OKpYKHOCTD 1 (OKPYKHOCTb, XOPJIBI U |[@opMyIMpPOBATHL ONpPeNdeJeHHs: OKPYXKHOCTH, XOpJbl, JHaMeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |[OKPY>KHOCTH.
KacarenbHass K  OKPYKHOCTH. .
I'eomeTpuUecKue M3yuyaTh WX CBOWCTBA, NPH3HAKH, CTPOMTH YepPTEK(MPU HAIUYHHA BO3MOKHOCTH).
OKpy’>KHOCTb, BIIUCAHHAs B yIroJl.
MOCTPOEHHUS Monstie 0 TMT, nprveHerue B HccienoBaTh, B TOM YKCIIE HCMOJb3Ys HH(POBBIE PECYPChI: OKPYKHOCTh, BIMCAHHYIO B
> v
OJI; LIEHTP OKPYKHOCTH, BIIMCAHHOMN B YTOJI; PABEHCTBO OTPE3KOB KAacaTebHBIX.
(14 1) 3aJa4dax. buccekrpuca p O HEHIP OKRpYXK ’ yroi p p
CCPCAIMHHBIM  TICPHUCHAUKYID | emonb3oBaTs MeTox I'MT s qOKa3aTesbCcTBA TEOPEM O ITEPECCUCHUHM OUCCEKTPHC
KaK — TCOMCTPUICCKUC  MECTA \yrjop TpeyroNibHUKA W CEPEJMHHBIX TEPIEHIUKYISIPOB K CTOPOHAM TPEYrOJbHHKA C
TOYEK.

OKpy»XHOCTb, OIMCAHHAasl OKOJIO
TpEyroJibHUKa. BrnucaHHas B
TPEYTOJIBHUK OKPY’KHOCTb.

nomolbsio [ MT.

OB.]'IaZ[eBaTb NOHSITUSIMH BIIMCAaHHONM M OIIMCAaHHOM Opr)KHOCTCﬁ TPCYroJIbHHUKa,
HaXO0AUTb HEHTPHI OTUX Opr'}KHOCTCI\/'I.

PemiaTh OCHOBHBIE 3aJa4yd Ha MNOOCTPOCHHE. yIjla, PAaBHOI0O OAHHOMY, CCPCAMHHOIO
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[Ipocreiimue

3aJa4uyu Ha

[EPIEHINKYJIApa JAHHOIO OTpe3Ka; NpsAMOM, NPOXOASIIEH dYepe3 OaHHYI0 TOYKYy H

[HOCTPOCHHE NEPIECHUKYJIAPHOM JaHHOW HpPsSMON; OMCCEKTPUCHI JAHHOIO YIJa; TPEYrOJbHUKOB IIO
Pa3IMYHBIM 2JIEMEHTAM.
3HAKOMHTLCH ¢ HCTOPHEl Pa3BUTUS T€OMETPUN
IloBTOpEHue, [loBropenue u 00o6menre PemaTh 3a1a4n Ha IOBTOPEHUE, WILUIIOCTPUPYIOLINE CBA3H MEXKAY Pa3IHMYHBIMU YacCTIMU
0000menue OCHOBHBIX IIOHATHH U METOJOB  [Kypca
Kypca
3HAHUH
7 xiacca
(4 )
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8 KJ1acc (He MeHee 68 4)

Ha3Banue pa3nena
(Tembl) Kypca
(4mncy10 YacoB)

OcHoOBHOE co/iep:KaHue

OcHoOBHbIE BU/IbI 1€ATEIbHOCTH 00y4aI0IIUXCS

YeTbIpEéXyroabHM-
KH

(12 u)

[TapannenorpamMm, ero Npu3Haku

u cBoicTBa. YacTHble ciyyau

napajieIorpaMMOB
(IpAAMOYTOJIbHUK, pomo,
KBaJpaT), WX TpHU3HAKK U

cBoiictBa. Tpaneuus. PaBHoOokast
U IIPSIMOYTOJIbHAS TPaIlCIUH.

VaBoenue MEIUAHEL.

IleHTpanbHas CUMMETpUs

MN300paxkaTh M HAXOAMTBL Ha 4YepTekaxX 4YETHIPEXYTOJIBHUKM pa3HbIX BUAOB M HX
SJIEMEHTHI.

@opMyJIMPOBATH ONpeAeeHHs: TTapajuieiorpaMmma, IpsiMOyTroJibHUKA, poM0a, KBajpaTa,
Tparennu, paBHOOOKOH Tpaneuu, NpsiMOyToJIbHON Tparenuu.

I[OKa3blBaTb H HMCIHOJb30BATh MNPH PEIICHHMM 3a4a4 IIPpU3HAKK U CBOMCTBA:

napajJiesIorpaMMa, IpsIMOyroJIbHUKa, poM0a, KBaapaTa, Tpaleuy, paBHOOOKOH Tpanenum,
[IPSIMOYTOJIBHOM TPAIlCLH.

IIpuMeHATH MeTO yIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Hcnoab30BaTh U(POBBIE PECYPCHI JIJIST UCCIIEIOBAHUS CBOMCTB U3ydaeMbIX (UTYD.

3HAKOMHTBLCS C HCTOPHEH Pa3BUTHS FEOMETPUH

Teopema Paseca
U TeopemMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
MoA00HbIE

TpeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsis JIMHUS TPEYTroJbHUKA.
Tpaneuus, e€ cpeaHss JIUHUS.

[IponnopumoHaibHBIE OTpPE3KH,

[IOCTPOCHUE 4ETBEPTOrO

[IPOMMOPLHUOHAJIBHOT'O OTPE3KaA.

CBoiicTBa  IIEHTpa  Macc B

TPEYrOJIbHUKE.

IIpoBoANTE MOCTPOCHUSI C NMOMOUIBIO LUPKYJIS U JUHEWKU C MCIOJIb30BAaHUE TEOPEMBI
daneca TEOpPEMBl O  IPONOPLHOHAIBHBIX CTPOMTb  YETBEPTHIN
PONOPIHMOHAIBHBIN OTPE30K (MPH HATUYMHU BO3MOYKHOCTH).

u OTpPE3KaX,

IIpoBOoAMTH 10KA3aTEJBLCTBO TOTO, YTO MEIWAHBI TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM
TOYKE, 1 HAXOAMTh CBSI3b C LIEHTPOM MacC, HAXOAUThb OTHOLIECHHUE, B KOTOPOM MEIUAaHbI
JIETATCS] TOUKOM UX MEPE CEUECHUS.

Haxoautsb HOIIO6HBIC TPCYTrOJIbHUKU Ha T'OTOBBIX qCpTeiKax C YKa3aHHueM

COOTBCTCTBYIOIIHX IIPU3HAKOB HOHO6I/I$I.

Pemarthb 3aJa4M Ha H0}106HBIC TPEYTOJbHUKH C ITIOMOIIBIO CaMOCTOATCIBbHOI'O ITIOCTPOCHU A
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[TomoOHBIE TpeyroabHUKH. Tpu [UepTexei (IpU HAINYUK BO3MOXHOCTH) M HAXOKJCHUS MOJOOHBIX TPEYroJIbHHUKOB.

[pU3HaKa noxoous

[IpoBoaUTH 10KA3aTEIBCTBA C UCIIOJIH30BAHNEM IIPU3HAKOB MOIO0USI.
TPEYroJbHUKOB.  IIpakTudeckoe
[PUMCHCHHC Jloka3pIBaTh TpU NpHU3HAKA MTOA00HUS TPEYTOJIbHUKOB.

IIpyMeHATH [10Jy4EHHBIE 3HAaHUS IIPU PELICHUU T'€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPHeEN Pa3BUTHUS TEOMETPUN

IL1omans.
Haxoxnenue
10 ei
TPEYTroJbHHUKOB H
MHOT0YT0JIbHBIX
¢uryp. Inomaau
MoA00HbIX (uryp

(14 v)

[lonsatne 00 oOmell Teopuu
TUIOIIIA/IH.

DopmyJIbl JUTS TUIOIIAIA
TPEYTOJIHHUKA,

napauienorpamma. OTHOIIEHHE
ionaaed  TPeyrojJbHUKOB ¢
00IIMM OCHOBAHUEM WU OOIIEH

BBLICOTOM.

Brraucnenue i nehE
CIIOKHBIX buryp yepes
pa3zbueHue Ha  4acTu H
JTOCTPOCHHUE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[Tnomanu TOMOOHBIX  UTYD.
Brruncinenue IJIOIIAIEH.

OBiageBaTh NePBHYHBIMHU TPeJCTaBJIeHUsIMU 00 o0miel Teopuu Iuiomanud (Mepsl),
¢opmyMpoBaTH CBOMCTBA IUIOLIAN, BBIACHATh MX HATJISAIHBIA CMBICIL.

BoiBoauTH (hOpMYITBI TUIOIIAIU TTApAUIETIOrPaMMa, TPEYTOIBHIKA, TPATICIIUH 13 (POPMYJIbI
[JI0111a] T TIPSIMOYTOJIbHUKA (KBaJipaTa).

BoiBoauTh (GOpMYIIBI IUIOMIAIN BBITYKIOIO YETHIPEX YTOJbHHUKA Yepe3 AUArOHAIU U Yrojl
MEXKy HUMH.

Haxonuth momann ¢uryp, u300pak€HHBIX Ha KieTyaTod Oymare, HCIOJb30BaTh
pa3bueHne Ha 4acTu U JOCTPOEHUE (MpU HAJIMYMH BO3ZMOYKHOCTH).

Pa36npaTb NpuMeEpbI  KUCIIOJIB30BaHUSA BCIIOMOIaTeIbHON IUIOMIAAX  JJIS peaicHus

TCOMETPHUCCKUX 3aj1ad.
HaxoauTth momaan mogo0HsIX Guryp.
BoiuncasTh I0MIaIU PA3IMYHBIX MHOTOYTONBHBIX (DUTYD.

Pemathb 3a/1a4M Ha 1iomaab € MPaKTUYICCKUM COACPIKAHUEM
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3anaun c IIPAaKTUYECKUM
cogep:kanueM. Penienue 3anad ¢
[TOMOLIbIO METO/A

BCIIOMOTaTEJIbHOU IIJIOIIAIN

Teopema
ITugaropa
HELENE]
TPUTOHOMETPUH

(10 v)

Hu

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPHMCHEHHE.

Ob6parnas Teopema [Tudaropa.

Onpenenenue
TPUTOHOMETPUYECKUX  (DYHKIUI
OCTpPOTO yria,
TPUTOHOMETPUYECKHUE

COOTHOLIEHUSI B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHo1IEHNs MEXAY CTOPOHAMU
B IIPSIMOYTOJIBHBIX
TPEYroJbHUKAX C yriiaMu B 45° u

45°; 30° n 60°

Jloka3zbiBaTh Teopemy [Iudaropa, mcnoab3oBaTh €€ B MPaKTUUECKUX BBIYUCICHUSX.

®opMyJIMpOBaTh  ONpEeNICHUs
NPOBEPATH UX KOPPEKTHOCTD.

TPUT'OHOMETPUICCKHUX

GyHKIMA  OCTPOTO

yria,

BoiBoauTH TPUTOHOMCTPUYICCKHUEC COOTHOILICHUS B IPSAMOYT'OJIBHOM TPCYT'OJIbHUKE.

HccnenoBaTh COOTHOUICHUS MEKAY CTOPOHAMH B TIPSIMOYTOJIBHBIX TpPEYrOJIBHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnonb3oBaTh GopMysibl IPUBEAECHNS U OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO JJIS
HAaXOXJ/IECHHUS COOTHOIIEHUH MEXIy TPUTOHOMETPUUYECKMMH (QYHKIUSAMH Pa3IUYHBIX
OCTPBIX YIJIOB.

IIpuMeHSATH [TOy4YeHHbIE 3HAaHUS U YMEHHUS IPU PEIICHUH TPAKTHYECKUX 33]1a4.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPUN
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YTIJIbI
OKPY’KHOCTH.
Bnucannrnie

U OIIMCAHHBbIEC

YETbIPEXYT0JIbHU-
KH.

KacaregnHblIe

K OKPYKHOCTH.

BrnucanHele W LIEHTpaJIbHbIE
YTJIBL,

YIOJl MEXIYy KacarelbHOM U
XOPJIOH.

Yriel  MeXay ~— XOpAaMH U
CEKYILINMU.

Bnucanusie u ONMCaHHbIE

YETBIPEXYTOJIBHUKH, UX IIPU3HAKU
n cBoiicTBa. [IpuMeHeHHMe 3THX

®opMyJIMPOBaTh OCHOBHBIE OIPEAEICHUS, CBA3aHHBIE C yIJaMH B Kpyre (BIHCAaHHBIN
YroJl, LEHTPAIbHbBIN yrod).

HaxoauTtp BriucaHHbIE yIJiibl, ONMPAIOLIUECS HA OAHY AYTY, BBIYMCIAATH YIJIbl C IOMOIIBIO
TEOPEMbl O BIIMCAHHBIX YIJaX, TEOPEMbl O BIIMCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O
LEHTPAJIbHOM YTJIE.

HccaenoBarb, B TOM YHCIE€ C TIOMONIBI0 IM(PPOBBIX PECYpCOB, BIHCAHHBIE H

OINMCAaHHBIC ‘ICTBIpéXYFOJ'IBHI/IKI/I, BbIBOJAUTDb UX CBOMCTBA U IIPpU3HAKU.

Hcnmoan30BaTh 3TH CBOMCTBA U IIPU3HAKU IIPU pCIICHUU 3aaa4

Kacanmne CBOICTB
OKpYKHOCTEH [P pELIEHUH T'€OMETPUUECKUX
(13 '—[) 3a1a4.
B3anMHOE pacnosiokeHue IByX
OKPY’KHOCTEM. Kacanmue
OKPY>KHOCTEHN
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH (PemaTh 3aa4M Ha NOBTOPEHUE, WIIIIOCTPUPYIOIINE CBSI3U MEXY Pa3IMUYHBIMH YacTSIMHU

00001IeH e 3HAHNI

(4 9)

17
METOJIOB KypcoB 7 W 8 KIIaccos,

0000111eHNE 3HAHUT

Kypca
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9 KJjacc (He MeHee 68 1)

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4aI0IIUXCSA

4acoB)
Tpuronomerpusi. [[londatue  cuHyca, KocuHyca,POpMyJMpoOBaTh ONpefeJIeHMs  TPUTOHOMETPUUYECKUX (PYHKIUI TYIBIX U MPSIMbIX
TaHreHCca OCTPOro yria, (pOpMyJIblyIiioB.
Cunyc, KOCHHYC,

TaHreHce yriaos ot 0

[IPUBCACHUA.

Haxoaurthb CHHYC, KOCUHYC, TAHI'CHC YIJIOB TPCYIrOJIbHUKA I10 Ta6JII/IIIaM " 4epe3

no 180 rpaaycoB.Onpenencnue COOTHOILCHUSI CTOPOH B TPEYTOJIbHHKE.
DopMyJIbI TPUTOHOMETPHUYCCKUX 3
S — McnoJib30BaTh (POPMYITbI TPUBEACHHS ISl BHIYMCIICHHUS TPUTOHOMETPUUYCCKUX (DYHKIHI
¢yukuuil yrnmos ot 0° mo 180°. [TymbIX yrios.
(16 )
Permenne Haxox/IeHHe JUIMH CTOPOH W [BBIBOAMTH TeOpeMy KOCHHYCOB H TEOPEMY CHHYCOB (C panycoM OIHCAHHOH OKPYKHOCTH).
TPEYroJbHUKOB.  [BSJIHUYHMH YIJIOB TPEYTOJHHUKOB.
Teopembr HaxoauThb CHHYC, KOCHHYC, TAHICHC YIJIOB TPEYTOJbHUKA M CTOPOHBI TPEYrOJIbHUKA Yepes3
KocuHyc u CHHYC IPSIMOTO U TPUTOHOMETPUYECKHE PYHKIUH YIIIOB.
KOCHHYCOB 7 y yenp p p (pynm yr
TYIIOTO yria. Teopema 5
CHHYCOB. , Pemath TpeyroJabHUK, UCTIONB3YS ONpPENeNICHHS TPUTOHOMETPUYECKUX (YHKIHIA OCTPOTO
KOCHUHYCOB(000011IEHHAS)
714, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C paJnycom yIi1a, TCOpeMy CHHYy y

OTIMCAaHHOW OKPY>KHOCTH).

Dopmyna
TpEyTroJbHUKA

IJIOIAIA
yepes IBE
CTOPOHBI M YrOJI MEXIYy HUMH.
Dopmyna
YETBIPEXYTOJIbHUKA

TUTOLIATH
qepes
TMarOHAIH U YTOJI MEXy HAMH.

€ro

PemaTts HecTaHJapTHBIE NIPAKTUYECKUE 3a7aul, CBOAAIIMECS K HAXOXKACHHUIO Pa3IMYHbIX
HJIEMEHTOB TPEYroJIbHUKA

87




[IpakTueckoe [IPUMEHEHUE
TTOKa3aHHBIX TEOPEM
IIpeoopaszoBanue [[lonstue o  npeobpazoBannnOCBaMBAThL MOHATHE IPEOOPa3OBaHMs MOAOOUS.
moao0us. og00usl. .
HccnenoBatb OTHOUICHHE JIMHEHHBIX 3JEMEHTOB (UIYp MpU NMpeoOpa3oBaHUM MOJ00US.
(8 ) CoOTBETCTBEHHBIE aneMeHThHaXoquTh MpuMephl MOA00HS B OKPYKAIOMICH JEHCTBUTSIIEHOCTH.
Mo100HBIX uryp.
Pemiath reomMeTpuyueckue 3aJaud U 3aJaYd U3 PEANbHON JKU3HH C HCIOJb30BAHHEM
MPU3HAKOB MOJOOHBIX TPEYTOJILHUKOB.
MeTtpuueckue Teopema 0 Mpou3BeieHNH [ BBIBOAUTH METpHUUECKHE COOTHOIIECHUS MEXKIY OTPE3KaMH XOpJ, CEKYIIUX U KacaTelbHbIX
COOTHOIIIEHHUSI B [OTPE3KOB  XOpJ, TeopeMa O [C UCIIOJIB30BAHNEM BITUCAHHBIX YIJIOB W TOJOOHBIX TPEYrOJbHUKOB.
OKPYKHOCTH. [TPOU3BEICHNUN OTPE3KOB .
Hcnoab30BaTh TEOPEMBI O MPOU3BEIEHUU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHOMN
CeKyIIUX, TeopeMa O KBaJpaTe B
(8 ) [pH PEIICHUH 3a]a4, TOCTPOCHUHU YePTEKEN Ha MPAKTUUYECKUX 3aHATHIX

kacareqbHOW. [IpuMeHeHne B

PCHICHUU I'COMCTPUICCKHUX 3aJiaYd

BexTopbi (12 )

Onpenenenne BEKTOPOB,
CJIO)KEHHE U PA3HOCTb BEKTOPOB,

YMHO>KCHUC BCKTOPA HA YUCJIO.

DuU3N4eCKul U IeOMETPUUYECKUI
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHI KaK HAIlPaBJICHHbBIE OTPE3KH, MCCJIeI0BAaTh I€OMETPHUYECKUM
(nepemerienne) U GU3NUYECKHil (CUIa) CMBICIBI BEKTOPOB.

3HaTh OnpeeeHusl CyYMMBl W Pa3sHOCTH BEKTOpPOB, YMHOJKEHHsS BEKTOpa Ha YHCIIO,
HCCJIe0BATH FEOMETPUUECKUN U PU3NYECKHUIT CMBICIIBI TUX OMepaluil.

PemaTthb TCOMETPHUUYCCKHUE 3a1a4r C UCIIOJIb30BAHUEM BEKTOPOB.

PasnoxxeHne BeKTOpa IO JBYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

KoopauHartsl BEKTOpAa.

CkansipHoe IIPOU3BECHHE
BCKTOPOB, €ro0 IMPUMCHCHUC JIA

HaXOXICHUA JJIUH U YIJIOB.

Pemenue 3a7ay ¢ IIOMOIIBIO

BCKTOPOB.

IS
pelieHnsT 3a7a4 KUHEMATHKH |
Meton

[IpuMeHEeHHE  BEKTOpPOB

MEXaHUKHU. KOOpAMHAT
[PU  PEIICHHH T€OMETPHUYECCKUX
3a/1a4.

cnonk30Banue MeETOoJIa
KOOpJIMHAT B

3agadax

MMPaAKTUYCCKUX

PackaaapIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKalIIpHOE POU3BE/ICHUE BEKTOPOB, BBIBOAUTH €TI0 OCHOBHBIE CBOMCTBA.
BoiuncasTs cyMMYy, pa3HOCTh M CKaJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
I[IpuMeHSATH CKaISIPHOE MPOU3BEACHHUE JIJIsl HAXOXKICHUS JJIUH U YTIJIOB.

Hcnonb3oBaTh CBOWCTBA YIVIOBOrO Ko3(d@uirenta npsMon Npu peleHny 3aaad, Jis
OIpeieNICHUs PACIIOJIOKEHUS MTPSIMOU.

HpI/IMeHﬂTb KOOPAUHATLI IIpHU PCHICHUH I'COMCTPUUCCKUX U ITPAKTHUYCCKHUX 3aaad, IJIA
IIOCTPOCHUA MAaTCMATHUYCCKUX MoJieNnen pCaIbHbIX 3a/1a4 («MeTO,I[ KOOp,Z[I/IHaT»).

[losib30BaTHCS1 A7 TOCTPOCHUS U HCCIE0BaHUN [TU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHUS T€OMETPUH

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3alus
3HAHMIT?

(10 v)

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH

u  MeTogoB  kypco  7—10
KJ1aCCOB, 0000111eHNE 51
CHCTEMATHU3aIIH 3HAHHUH.
[Ipocreliline  reoMeTpuyecKue
¢urypsl W WX  CBOICTBa.
3mepenue TE€OMETPUUYECKUX
BEJIUYHH.

TpeyroapHUKH.
[TapannensHble u

MePIECHIUKYIIIPHBIE TIPSIMBIE.

OnepupoBartb NOHATHSIMU:  QUrypa, yrou,
paBHOOEPEHHBII W PpPaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJbHBIM TpPEyroibHUK,

TOYKa, MpsMasd, MHOTOYTOJIbHHUK,
Me/iMaHa, OMCCEKTpUCca U BbICOTA TPEYrojbHHUKA, apalljienorpaMM, poMO, MpsIMOYTOJIbHHUK,
paBeHCTBO U mopobue  uryp,

TPCYT'OJIbHUKOB,; MAapaJIJICJIbHOCTD U ICPIICHAUKYIAPHOCTD MPAMBIX, YI'OJI MCXKAY IIPAMBIMU,

KBaJAparT, Tparenud; OKpPYKHOCTb, KacCaTClIbHas;
CUMMCTpPUA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; AJInHa, paCCTOAHUC, BEJIMYHMHA YyIJia, IJI0MaAb,

[EPUMETP.

Hcnosb3oBath GopMyJibl: IEpUMETPa U IUIOMAIN MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH
1 TUIOIIAIU KpyTa, 00bEMa MPsIMOYTOJIbHOTO Napasuieenunesia.

OﬂepI/IPOBaTb NMOHATHAMM: MPAMOYIOJIbHasd CUCTEMA KOOpPJAWHAT, BEKTOP, UCIOJILB30BaTh
OTU IOHATUA I NPCACTABJICHUA OAaHHBIX W PCIICHHA 3aJad4, B TOM YHCIIC M3 JPYIrHUX

89




OKpYy>KHOCTb u KpYT. |[y4eOHBIX MPEIMETOB.
[‘eomeTpuyeckue  MOCTPOCHUS.

Pemiate 3aa4yu Ha IIOBTOPEHUE OCHOBHBIX IOHATHH, WUIIOCTPALMIO CBSA3EH MEXIY
VY riel B OKPY>KHOCTH.

BicagHEIe " OIIMCAHHEIE Pa3JIMIHBIMU YaCTsAMU KypcCa.

OKPY’KHOCTH MHOT'OYTOJIbHUKOB. |BriGuparh METOA 1J1s PEIICHHS 3aJa4H.
[Ipsamas 51 OKPY’KHOCTb.

YeThlpéXyronsHuky. Bricannsie (PelIaTh 3a1a4u U3 OBCCAHECBHOM KU3HN
151 OIMCaHHbIC
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u nHauana
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTrOJbHUKOB.

HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus IJIOCKOCTH.
J[BrOKEHUS. [TonoGwue.
Cummerpus.

IIontans. Briancnenue

iomaneii. [lnomanyu moaoOHBIX
buryp.

I[eKapTOBI)I KOOpAWHAThI Ha
IIJIOCKOCTH.

BekTopbl Ha INTIOCKOCTH

2 371ech TIpeCTaBIeHBI dIEeMEHTH CONEpKaHUs Kypca, M3ydaBIIHecs B 5—8 KiaccaX M TpeOyrolIue MOBTOPEHHs, 000OIIeH s W CHCTEMATH3AIH.
OO6pararbest K TOMY MaTeprally MOXHO B BHJIE€ aKIIEHTa Ha 3aBEpIIAOIIEM dTare U3ydeHus Kypca 9 kiacca WM pacrpenessTh 0 COOTBETCTBYIOIINM
TEMaTHYECKHUM pa3JieliaM, U3ydaeMbIM B T€UCHHE Y4eOHOTO rojia.
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10 kJacc (He meHee 68 1)

Ha3zpanue
pasaesa (Tembl)

Kypca (4ucJjio
4ac0B)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJIbHOCTH 00y4al0IIUXCS

JlekapTOBBI
KOOPAMHATHI
IJIOCKOCTH

Ha

(16 )

HeKapTOBBI KOOpAUHATbl TOYCK
Ha IIJIOCKOCTH.

YrinoBoii

yria
u

YpaBHEHHE IIPSIMOM.
Kod(puIueHT,
napasuieJbHbIe

TaHT'CHC
HAaKJIOHA,
TICPIICHAUKYIISIPHBIC IIPAMBIC.

YpaBHEeHHE OKPYXHOCTH.
HaxoxaeHne KOOpAMHAT TOYEK
repecedeHust U

[IPSIMOM.

OKPYKHOCTH

MeTtoa KOOpAUHAT IPU PELICHUHN
reoMeTpPUUYECKUX 3ajau.

cnonk30Banue METOoJIa

KOOpAUHAaT B MPAKTUICCKUX

3agadax

OcBauBaTh NOHATHE HpHMOYFOHBHOfI CUCTEMBI KOOpAMWHAT, NCKAPTOBBIX KOOpAHWHAT
TOYKH.

BBIBOAUTH ypaBHEHUE NPSAMOW U OKPYKHOCTH. BbIAEIATH MOJIHBIM KBajgpar Uit
HAaXO0XACHUS LIEHTPA U pauyca OKPY>KHOCTH 110 €€ YPaBHEHHUIO.

Pemath 3agauMm Ha HAXOXXJIEHUE TOYEK IEPECEUCHHUS MPSIMBIX U OKPYKHOCTEU C
[MOMOIIBIO0 METO/Ia KOOPAUHAT.

Hcnoab30BaTh CBOICTBA YIiI0BOro Ko dulMeHTa MpsSMOM MpH pelIeHud 3ajad, AJis
ONPEACIICHUS PACIION0KEHUS MPSIMOIA.

IIpyMeHATh KOOPAMHATHI IPU PELICHUN TEOMETPUYECKUX M MPAKTUYECKUX 3a1ad, Ui
MOCTPOSHHSI MAaTEMAaTHUYECKUX MOJIEIeH peanbHbIX 3a1ay («METOJl KOOPIUHATY).

[losib30BaTHCS A1 TOCTPOCHUS U HCCIET0BaHUHN IIU(PPOBBIMHU PECYPCAMH.

3HAKOMHMTBCS ¢ MICTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuiabHbIE
MHOI'0YI'0JIbHUKH.

JlJInHa OKpYKHOCTH

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH,

BBIYMCIICHUEC nux

Uucno m W JUIMHA OKPYXHOCTH.

JITuHA TyTH OKPYXHOCTH.

OJICMCHTOB.

q)OpMyJ'II/IPOBaTL OIpCACIICHUE ITPABUIIBHBIX MHOT'OYT'OJIbHUKOB, HAXOAUTD UX 3JICMCHTHI.

Iloab30BaThCA IIOHATHEM JJIUHBI OKPY>XKXHOCTH, BBe)IéHHI)IM C MOMOMIBIO MPaBUJIbHBIX
MHOT'OYI'OJIbHUKOB, ONIPEACJIATb YUCJIO T, JJIMHY YT U paJuaHHYIO MEPY YyTIJia.

IIpoBoaMTH Mepexoj OT PaIMaHHONW MEPHI yTJIa K TPayCHON U HA00OPOT.
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U II0IIAAb Kpyra.

Pannannas mepa yria.

OnpeaensiTh IIOMIAAL KpyTa.

BoruncieHue [Inomans kpyra u ero 3JeMeHTOB BbIBOAUTH GopMy.abl (B TpaayCHOW U paiaHHOW Mepe) Ui JUIUH AYT, MIoMaaen
riomanei CEKTOPOB M CETMEHTOB.
(cexTopa u CEerMEHTA).
(16 u) Breruncnenne momaneii  puryp,BelaucasThb miomaan GUryp, BKIIOYAIONIIUX 3JI€MEHTHI OKPYKHOCTHU (KpyTa).
BKJTFOUYAIOIIUX JIEMEHTHI Kpyra
HaxoauTh miomaay B 3aa4ax peajibHOW KU3HU
J[BUzKeHU S [lonsitue 0 nBUKeHNH |Pa30upaTh TPUMEpHI, WUIIOCTPUPYIONIUE TMOHATHS JIBUXKCHHS, IICHTPOB U OCEH
MJIOCKOCTH [UIOCKOCTH. [TapannenpHbI |[CHUMMETPUMU.
[EPEHOC, MOBOPOT U CUMMETPHSL. .
(10 v) OCH 1 LIGHTPbI CHMMETPHIL. @opMyJIMPOBATh ONpEICICHUS MapajuIeIbHOTO IMEepeHoca, IOBOpOTa U OCEBOM
cuMMeTpud. BBIBOAUTD UX CBOMCTBA, HAXOAUTH HEMOIBUYKHBIE TOUKH.
[IpocTeiimne  ONpuUMEHEHHUS B . .
. HaxoauTh EHTPBI M OCU CHMMETPHI MMPOCTEHIIHX QUTYP.
[IpumeHsITH MapaieNbHBINA IEPEHOC U CHMMETPHIO TIPU PEIICHUU T€OMETPUUYECKUX 3a7au
(pa3bupaTh MpUMEpHI).
Hcnoab30BaTh 715 TOCTPOCHHUS M UCCIIEIOBaHUM 1TU(POBBIE PECypPCHI
[MoBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHH |OnmepupoBaTh MOHATHSIMU: Qurypa, TOdYKa, TNpsMas, Yrojl, MHOTOYTOJbHUK,
000011IeHHE, n  MeTooB KypcoB 7—10 |paBHOOCIPEHHBI W PaBHOCTOPOHHUH TPEYrOJIBHUKHU, MPSMOYTOIbHBIA TPEYrOJbHUK,
CHCTEeMATH3aIUsl  |KJIACCOB, 000011eHNe W |[MenuaHa, OMCCEKTpPHUCa M BBICOTA TPEYTOJIbHUKA, TTapalIeJIorpaMM, POMO, IPSIMOYTOIBHUK,
3HAHUI’ CUCTEMAaTH3AIIHS 3HAHWH. [KBaJpar, Tpamenusi; OKPYKHOCThb, KacaTellbHas, pPaBEHCTBO © Tmoxodue ¢uryp,
[Ipocreiile  reoMeTpUYecKue [TPEYroJbHUKOB; TNapajuieIbHOCTh U MEPHeHIUKYISIPHOCTh TPSIMBIX, Yrol  MEeXIy
(26 1) ¢uryppl W  HUX  CBOWCTBA. [IPAMBIMHU, CUMMETPHS OTHOCHUTEIBHO TOYKH U TMPSAMOM; JUIMHA, PACCTOSHUE, BETUYHHA
3mepenue TEOMETPHYECKUX |yTJIa, TUIOIIAh, IEPUMETP.
BEJTMYMH.
Hcnoab3oBath (opMyJibl: TiepUMeTpa ¢ IUIOMIAAd MHOTOYTOJBHUKOB, JJIMHBI
TpeyrosbHHUKH. OKPYKHOCTH | ILJIOMIAAH Kpyra, 00bEMa MPsIMOYTOIHHOTO MapaJuieNenune/ia.
[TapamiensHbIe u |OnepupoBaTh NOHSATHSMM: IIPSIMOYTOJIbHASI CHCTEMA KOOPIMHAT, BEKTOP; UCMOJIb30BaTh

OTU TOHATHUA OJId MPCACTABIICHHA OAHHBIX W PCHICHUA 3aJad, B TOM YHUCIC U3 APYIHUX
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MePIEeHIUKYIIAPHBIE TIPSIMBbIE. yaeOHBIX TIpeaMeToB. PemiaTh 3a1aum Ha MOBTOPEHUE OCHOBHBIX MOHATUH, HIUTFOCTPAIIUIO

CBsI3€M MEXy pa3Iu4HbIMU YacTsAMU Kypca. BelOMpaTh MeToa 1715 penieHus 3a1a4u.
OKpy’>KHOCTb 51 KpYT.

['eomerpuueckue mnoctpoeHus. [Pemarb 3aJa4u U3 OBCEIHEBHOU KU3HMU.
Y Iuibl B OKPY>KHOCTH.
Brimcannbie n OIMMCaHHBIC
OKPY>KHOCTH MHOT'OYT'OJIbHUKOB.

[Ipsamas 51 OKPY’KHOCTb.
UeTbIpE€XyrosbHUKHU. Bricanubie
151 OIMCaHHbIE
YETBIPEXYTOJIbHUKU.

Teopema Iludaropa u Havama
TPUTOHOMETPUHU. Pewenue
OOIINX TPEYTrOJILHUKOB.

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH

[Ipeobpa3oBanus IIOCKOCTH|
JIBYOKEHUS. [TonoGwue.
Cummerpust.

[Imomans. Brruncnenue

mromaneii. Ilnomaan moxo0HBIX
¢buryp.

I[eKapTOBLI KOOPAWHATHBI Ha
TIJIOCKOCTH.

BCKTOpBI Ha IIJTOCKOCTH

2 351ech MPECTAaBIEHBI DIEMEHTHI COMEpKaHMs Kypca, u3ydaBmuecs B 5—10 kmaccax u TpeOyromue MOBTOPEHHs, 000OIIEHNS ¥ CHCTEMATH3AIIHH.
OOparmaTbcst K 3TOMY MaTepualy MOKHO B BHJE aKIEHTa Ha 3aBeplIalolieM dsTare u3ydeHus kypca 10 kiacca wim pacmpenensits o
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COOTBCTCTBYIOIIIUM TCMATUYCCKUM pa3aciiaM, U3y4acMbIM B TCUCHUC yqe6H0ro roaa.

[Tpu pazpaboTke pabodeit mporpaMMbl B TEMAaTUYECKOM IIJIAHUPOBAHUH JOJDKHBI OBITh YITEHBI BO3MOKHOCTH MCTIOJE30BaHUS
ANEKTPOHHBIX (IIMGPOBBIX) 00pa30BATEIbHBIX PECYPCOB, SBISIIONIMXCS Y4eOHO-METOJAMYECKMMHU MarepuaiaMu (MyJIbTUMEIUIHBIC
POrpaMMBbl, JIEKTPOHHbIC YUEOHUKU U 3a/Ia4HUKH, DJIEKTPOHHbIE OUOIMOTEKH, BUPTYaJIbHbIE Ja0OPATOPUHU, UTPOBBIE MTPOTrPAMMBI,
KOJUIEKIIUU LHUQPPOBBIX 00pa30BaTENbHBIX PECYPCOB), MCIOJb3YEeMbIMU MJisi OOydeHuss W BocnuTanus oOydarouquxcs ¢ HOJIA,
MPE/ICTaBICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJE U peau3yIOIMMH auaaktuyeckue BosMoxuHoct UKT, conepxanue KOTOpbIX
COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00pa30BaHUU.
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKAN».
8—10 KJIACCBI

Henan uzyyeHusi yueOHOro Kypca

B coBpemMeHHOM 1IU(PPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTUYECKUX MPUIIOKEHUMN, TaK
U UX pOJIM B 00pa30BaHUHU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacraer umncio
npodeccuii, mpu OBIAACHUN KOTOPHIMHU TpeOyeTcs Xopoias 6a30Basi MOArOTOBKA
B 00JIaCTH BEpPOSTHOCTH W CTATUCTUKHM, TakKas IOATOTOBKAa BaXXHA IS
MPOAOHKEHNUS 00pa30BaHUs U I YCTIEIIHOM MPo(hecCnOHAIBHON Kapbephl.

Kaxxnprit 9emoBek MOCTOSTHHO NMPUHUMAET PEIICHHUS] Ha OCHOBE MMEIOIINXCS
y HEro JaHHBIX. A i1 OOOCHOBAaHHOTO TPUHSATHS PEIICHUS B  YCIOBHSIX
HeJocTaTka WM W30bITKa HHGOpMAlMK HEOOXOJUMO, B TOM YHCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO T1O03TOMYy OCTpO BCTaja HEOOXOJUMOCTh c(opmMupoBaTh y
oOy4aroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B Ce0sl B KaUueCTBE
HEOTHEMJIEMON  COCTABJISIIOIIEH  YMEHHME  BOCIPUHUMATh U  KPUTUYECKH
aHAJIM3UPOBaTh MH(OPMAIUIO, IPEJCTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX pPEAIbHBIX TMPOIECCOB M 3aBUCUMOCTEM,
MIPOU3BOANTH TPOCTEHIIINE BEPOSTHOCTHBIC PAaCcUYEThl. 3HAKOMCTBO C OCHOBHBIMU
npuHIHUIaMd cOopa, aHanmu3a W TPEJCTaBICHHS MaHHBIX W3 Pa3lIu4YHBIX cdep
KU3HU OOIIECTBA M TOCYJapCTBa MPHOOIIAET 00ydYaronuXcsi K OOLIECTBEHHBIM
uHTepecaM. M3ydeHne OCHOB KOMOWHATOPWKM Pa3BUBACT HABBIKM OPTaHU3AINU
nepebopa M mojcuéra Ynucia BapUaHTOB, B TOM YHUCIE, B MPUKIATHBIX 3a7adax.
3HAaKOMCTBO C OCHOBaMHU TE€OpUHU TpadoB cO3MaET MareMaTUUYECKUil (yHIaMEHT
st OpMHUPOBAHUS KOMIETEHIIMM B 00sacT WHDOpMATHKA U HHUQPPOBBIX
TexHojoruid. [lomMuMoO 93TOro, mNpu UBYYECHUH CTATUCTUKA U BEPOSTHOCTH
o0OoramarTcs TPEACTABICHUS YyYalluXcsli O COBPEMEHHOW KapTHHE MHUpa H
METOJIaX €ro HCCIeNOoBaHUs, (POPMUPYETCS MOHWMAHHWE POJU CTATUCTUKU Kak
UCTOYHUKA COIMAIBHO 3HAYMMON HHQPOpPMAIMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM C MaHHBIMH IEISIMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOW IIKOJBI BBIJCICHBI CIEIYIOIINE
coJiepKaTenbHO-MeToAuueckue TuHun: «[IpencraBieHne JaHHBIX U ONKCATENbHAS
CTaTHCTUKa»; «BepoATHOCTHY; «DJEeMEHTHl KOMOMHATOpUKH»; «BBemenue B
Teopuio rpadoBy.

Copmepxxanne nuHuM «lIpeacraBieHne JaHHBIX HW  OMUcCaTelbHAs
CTaTHCTUKA» CIYXKHUT OCHOBOW Ui (OpPMHpPOBAHHS HABBIKOB pabOTHI ¢
uH(opMaIMen: OT YTEHUS M HMHTEPIpETaruu WHGOPMAIINH, MPEACTaBICHHONW B
TaONMIax, Ha auarpaMmax u rpadukax g0 cbopa, TMPEACTABICHUS W aHAIU3a
JAHHBIX C UCIOJIb30BAaHUEM CTATHCTHUUYECKHX XapaKTEPUCTUK CPEIHHX W
pacceuBanus. Pabotass ¢ JaHHBIMH, OOydYarolmMecs Y4aTCs CUUTHIBATh W
WHTEPIPETUPOBATh JIaHHBIE, BBIJBUTATh, APTYMEHTUPOBATh M KPUTHUKOBATH
MPOCTEUIIINE TUTIOTE3bI, PA3MBIILIATh HAJ (PaKTOpaMu, BBHI3BIBAIOITUMU
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U3MEHUYMBOCTh, M OLEHMBATh WX BIMSHUE HA PACCMaTPUBAEMBbIC BEJIMYUHBI U
IIPOLIECCHI.

NHTYynTHBHOE NpENCTaBIEHUE O CIy4YalHOW M3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEpPHOCTEM W TEHACHUUW CTAaHOBUTCS MOTHMBHUPYIOIIEHM OCHOBOM IS
M3Y4YEHHS TEOPUU BEPOSATHOCTEU. bObIIoe 3HaYEHNE 31€Ch UMEIOT NTPAKTUYECKHE
3a1aHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMU.

[loHsiTHE BEpOATHOCTH BBOJIUTCS KaKk Mepa MpaBAONoao0us CIydyailHOTO
coOpiTuda. [lpym m3ydeHum Kypca oOydaromuecs 3HAKOMSTCS C IMPOCTEUIIMMU
METOJaMHM  BBIYMCIICHHS BEpPOSITHOCTEH B  CIyYalHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMHM 3JIEMEHTAapHBIMA HCXOJAMH, BEPOATHOCTHBIMHM 3aKOHAMH,
MO3BOJIIIOIIMMHU CTaBUTh M pelIaTh Oojee ClOoXHbIE 3afadud. B Kypc BXoasr
Ha4yaJIbHbIC IIPEICTABICHHUS O CIy4YalHBIX BEJIMYMHAX M HX YHUCIOBBIX
XapaKTEpUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISETCS 3HAKOMCTBO O0YUaIOIIUXCs €
MHOKECTBAMU M OCHOBHBIMH ONEPALUSMH HAJ MHOKECTBAMH, PACCMATPUBAKOTCSA
IIPUMEPHI NTPUMEHEHUS Ul PELICHHs 3a/1ad, a TAKKE MCIOJIb30BAHUS B JIPYTHX
MaTeMaTUYECKHUX KypcaxX U yYeOHBIX NMpEeAMETaX.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 knaccax uzyuaercs Kypc «BeposTHOCTh U CTaTHCTHKa», B KOTOPBIH
BXOIAT pasgensl: «lIpeacraBmeHne NaHHBIX W ONMCATENbHAs CTATHCTHKAR;
«BepogaTtHocTh»; «neMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.
Ha u3ydenue nanHoro kypca oTBoAUT 1 ydeOHBIN yac B HEENO B TEUCHHE
Ka)k70ro roja ooy4yenus, Bcero 102 yuebHbIX yaca.

CopneprxaHue yuebHoro kypca (no ronpam obyueHums)

8 kiacc

[IpeacraBnenre JaHHBIX B BUJIE TAOJIUII, AUarpaMM, rpaduKoB. 3arnoaTHeHUE
TaOJIMIl, YTEHHE U TIOCTPOEHUE JauarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) W
KpYyroBbIX). UTeHne rpauKkoB peabHBIX MpolieccoB. M3pneuenue nndopmaim us3
JUarpaMM U TaOJINIL, UCTIOIH30BAHNE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHee apupMeTHYecKoe, MeIHuaHa, pa3Max,
HauOoJiplllee M HauMMEHbIIEe 3HAYeHUs Habopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH.

Cny4aiiHbIii SKCIEpUMEHT (ONBIT) U Cily4yaiiHoe coObiTHe. BeposiTHOCTH U
gacTtoTa. Poilb MamoBEpOSITHBIX M IPAKTHUECKU TOCTOBEPHBIX COOBITHIA B TIPUPOJIE
U B oO1ecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Yuciao pédep um cymmapHas
creneHb BepiuH. IIpencraBnenue o cBs3HocTH rpada. -Lenu u umkmisl. [lytu B
rpadax. Ob6xon rpada (ditnepoB myTh). llpencraBienne 006 OpUEHTUPOBAHHOM
rpade. Pemenune 3a/1a4
C TIOMOIIIBIO TPadOB.

9 kanace

[IpencraBnenne qaHHBIX B BUJIE TA0JIUII, AUATpaMM, TpaduKoB.
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MHOXECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepauuu Haf
MHOXXECTBaMU: 00ObeIMHEHUE, TepecedueHue, nomnoiaHeHue. CBoWcTBa omneparuii
HaJl MHOXKECTBAMHU: IIEPEMECTUTENIBHOE, COYETATENIbHOE, pPaClpeaeInuTEIbHOE,
BKIItoueHus. Mcmonb3oBaHue TpadUyecKOro MPEACTAaBICHUS MHOXKECTB IS
ONMCAHUs PEABHBIX IIPOLIECCOB U SIBJICHUM, IIPY PELICHUHN 3a4a4.

N3mepenne paccemBaHus NaHHBIX. /(ucriepcust U CTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble COObITHUA ciaydailHoro ombita. CrydaiiHble COOBITHS.
BepositHoct  coObituii.  OmNBITBI  C  PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMH
coOprTusaMu. CrydaitHbiit BEIOOp. CBSA3b MEXKIY MAJIOBEPOATHBIMHU U TMPAKTHUECKU
JOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOILIECTBE U HAYKE.

Hepeo. CBolicTBa JA€peBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
BHUCSIYEH BEpUIMHBI, CBA3b MEXKIY YHUCIOM BEPIIMH M 4yucioM pédep. [IpaBuio
yMHOXeHHUs. Pemienue 3aaa4 ¢ nomoipko rpados.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObeAMHEHHE W
nepeceyenre coObiTuii. HecoBmectHpie  coObiTus. Dopmyna  ClIOXKEHHUs
BEPOATHOCTEH. YCIIOBHAs BepoOATHOCTh. [IpaBmino yMHOxeHus. HesaBucumele
cobwiTusa. IlpencraBneHue skcrepuMeHTa B BUAE JepeBa. Pemienue 3amau Ha
HaxXO0XKJICHUE BEPOSATHOCTEH C IOMOINBI JEpeBa CIIy4alHOI'O DSKCIIEpUMEHTA,
nyarpamm Jitepa.

10 kaacc

[IpeacraBinenre JaHHBIX B BUAE Ta0nul, JAuarpamMMm, TpauUKOB,
UHTEpIpeTanus JaHHBIX. YTeHHe U nmoctpoeHue Tabiull, nuarpamm, rpadukoB 1o
peaIbHbIM JAHHBIM.

[TepectanoBku u dakropuan. CoueTanust M YUCIO codeTaHuil. TpeyroabHuK
[Tackains. Pemenue 3a1au ¢ HICOIB30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposiTHOCTh. CiydaiiHbIA BBIOOp TOUKH U3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanne. Ycnex m Heynada. Cepusi MCHBITAHUM 1O IEPBOrO ycrexa.
Cepuss ucnbiTanuid bepHymiu. BeposiTHocTH COOBITHII B CepUM HCHBITAHUN
bepnysm.

CiyyaiiHass BEJIMYMHA U PACOPEACICHUE BEPOSTHOCTEM. MaremaTthueckoe
oxuaanue U gucnepcus. [lpumepsl  MaremMaTH4YeCcKOro  OXKHIAHHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUs BENMYMHBL. MaTeMaTH4eCKOe OKHIAHUE U
JOUCIEPCUS CIyYalHOW BEJIMYUHBI «UHUCJIO YCIEXOB B CEPUU UCIBITAHUMU
bepnymm».

ITonsarue o 3akoHe O0IBIIUX Yncel. M3mMepeHrne BepOosSTHOCTEH ¢ TTOMOIIBIO
qyacToT. Posib 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B MPUPOJE U OOIIECTBE.

NMnaHmpyembie npegMeTHbIe pe3ysibTaTbl 0cBoeHus Mporpammel (Mo rogam
06yueHusn)

[IpenmeTHbIe pe3yibTaThl OCBOCHUS Kypca «BeposTHOCTh M CTaTUCTHUKA» B
8—-10 kaccax XxapakTepU3yIOTCs CAEAYIOUUMHA YMEHUSMU.
8 ki1acc

97



Uutath uH(OpMaLuUIo, MPEACTAaBICHHYIO B TabiuLax, Ha JuarpaMmmax;
MPEACTaBIATh JIaHHbIE B BHJI€ TaOJHI], CTPOUTH AUATPaMMBbl (CTOJIOUKOBBIC
(cTronbuatkie) ¥ KpyTroBbIe) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh W MHTEPIPETUPOBATh pPEAJBHBIE YHCIOBBIE JTAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IMarpaMmax, rpaukax.

Hcnonb30BaTh 11 ONMCAHUS JAHHBIX CTaTUCTUYECKHUE XapaKTEPUCTUKMU:
cpenHee apudmernueckoe, MeauaHa, HauOoJblllee W HAaUMEHBIIEE 3HAYCHUS,
pasMax.

HNmMeTp mpeacraBieHUE O CIAy4alHOM WM3MEHUMBOCTH Ha INpUMEpax LEH,
bu3MYeCcKuX BEIMYMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTUYECKOU YCTOMUYNBOCTH.

9 kiace

W3Bnekats U mpeoOpazoBbIBaTh MHPOPMAIIMIO, NPEACTABICHHYIO B BHUJIE
TabJIUL, 1UarpaMM, rpauKoB; MIPEICTAaBIATh JaHHbIE B BUJIE TaOJIMII, JUarpamm,
rpaduKoB.

OnuceIBaTh JaHHBIE ¢ MOMOIIBIO CTATUCTHYECKUX MMOKA3ATENE: CPEIHUX
3HaYEHUI U Mep paccerBaHus (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).

HaxomuTh 4YacTOTBl YHCIOBBIX 3HAQYEHHMW W  YacTOTBI COOBITHH,
B TOM YHCJI€ 110 Pe3yJIbTaTaM U3MEPEHUN U HAOII0ICHUH.

HaxoauTth BepoOATHOCTH cCHOy4yalHBIX COOBITMM B ONbITaX, 3Has
BEPOSITHOCTH  DJIEMEHTApHbIX  COOBITUH, B TOM 4HCI€ B  OMbITax
C pPaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckre MOAENIU: AEPEBO CIYyYalHOrO 3KCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATHSIMHU: MHOMXECTBO, IOJAMHOKECTBO; BBIIIOJHATH
ornepalyyd HaJl MHOXECTBaMH: OOBEIUHEHUE, IEePECeUYCHUEe, JIONOJIHEHUE;
IIEPEYUCIIATD FJIEMEHTHI MHOXECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe MpeAcTaBlIeHUe MHOXKECTB U CBSI3EH MEXIY
HUMM JJIs OIIMCAHUs IPOLIECCOB U ABJICHUM, B TOM YMCIIE IIPU PELICHUN 3a1a4 U3
JPYTUX Y4EOHBIX MPEIMETOB U KYpPCOB.

10 knacc

M3Bnekat M mpeoOpa3oBbIBaTh HMHPOPMALIUIO, MPEACTABICHHYIO B
pa3NUYHBIX MCTOYHMKAX B BHUJE TaONMuUL, AUarpaMM, rpaukoB; MpPe/ICTABISATH
JaHHBIE B BUJE TaOJIML], 1Uarpamm, rpa)ukoB.

PemaTte 3agaud OpraHU30BaHHBIM IE€PEOOPOM BAPUAHTOB, a TAKKE C
UCI0JIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU [JII MAaCCUBOB YHMCIIOBBIX
JIAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPbI PACCEUBAHMS.

Haxoauth YacToThl 3HAYEHM W YACTOThI COOBITHS, B TOM YHUCIE
MOJIB3YSCh pe3yJbTaTaMu MPOBEAEHHBIX U3MEPECHUN 1 HAOTIOICHUH.

HaxoauTb BepOATHOCTH CIydyalHBIX COOBITHII B M3yYEHHBIX OMbITaX, B
TOM YHUCJE€ B OINbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B
CepUsAX UCIBITAHUM 10 IIEPBOTO YCIIEXa, B CEPUAX UCIIbITAHUN bepHyIu.

NmeTp mpencTaBieHUE O CIy4YallHOM BEJIMYMHE W O PACHpEIeIICHUU
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BEPOSATHOCTEM.

NmMeTs mpenctaBieHue O 3aKOHE OOJBIIMX YKCENT Kak O MPOSIBJICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYHMBOCTH M O POJIM 3aKOHA OOJIBIIINX YHCEI
B IIPUPOJIC U OOIIECTBE.
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TeMmaTnueckoe nJiaHMpoBaHue yuebHoro kypca (no ropam obyueHms)

8 kiacc (He MeHee 34 1)

HaszBanue
pasaesa (TemMbl)
(4mnci10 YacoB)

OcHoBHOe co/iep:KaHue

XapakTepucTHKA JeATeJIbHOCTH 00yYAOIINXCS

'Y CTOMYHBOCTh MEIUAHBI.

IIpencrasiienue [IpeacraBinenre  gaHHBIX B [OCBaMBaTh CHOCOOBI NPEJCTABICHUS CTATUCTUYECKUX JAHHBIX U YMCJIOBBIX MAaCCHUBOB C
[IaHHBIX TadInIax. [IpakTHueckre [MOMOIIBIO TAaONMIl U JUarpaMM C HCIIOJIb30BAHMEM aKTYaJIbHBIX M BAXKHBIX JaHHbBIX

BBIUMCICHHUSI 110 TaOJIM4YHBIM ((IemMorpaduyecKkrue AaHHbIe, MPOU3BOJCTBO MPOMBIIUIEHHON M CEIbCKOXO03SHCTBEHHOU
(7 TTAaHHBIM. W3Bneyenue U |[OpOAYKIIHUU, OOLIECTBEHHBIE U IPUPOIHBIC SBICHHS).

WHTEPIIpETALNS TaOJIUYHBIX

nanmsx. TIpaxTHueckas pabota M3yuyats MeToabl paboThl ¢ TAOIMYHBIMU U I'pa)UUECKUMU NPEICTABICHUSIMU JaHHBIX C

MOMOIIBIO IIU(POBBIX PECYPCOB B XOJI€ MPAKTUYECKUX padbOT

«Ta0auiey.

['paduueckoe  mpeacraBieHUE

AaHHBIX B BHUJE KpPYIOBBIX,

CTOTOMKOBBIX (cTon04aThIX)

(MarpaMM. Urenue U

[OCTPOEHUE Jarpamm.

[Ipumepst nemMorpaduueckux

(MarpaMM. [IpaxTrueckas

pabota «Jlmarpammbi»
OnucarejbHast YucnoBele  Habopel.  CpeaneeOcBamBaTh MOHATHSA. YMCIOBOM HaOOp, Mepa LEHTPaJIbHOW TEHJCHLIMHU (Mepa LIeHTpa), B
CTATHCTHKA apudmeTuyecKoe. TOM YHCJIe CpefHee apudMeTHueckoe, MeinaHa.
(8 u) Menuana  yucinoBoro  Habopa.OnuchbIBaTh CTATUCTHUECKHE JaHHBIE C ITOMOILBIO CPEAHEr0 apu(METHIECKOTo U

MeauaHbl. PemraTe 3agaun.

H3yuath cBoiicTBa CpelHHUX, B TOM 4YHCIE C MOMOIIBI0O IUGPOBBIX PECYpCOB, B XOJe€

[IpakTuueckas pabora «CpemHue
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SHAUYCHU ).

HaubOoubiiee u
3HAYCHUSA YHUCIIOBOI'O

Pazmax.

HaNMCHBIIICEC
Habopa

MPAaKTUYECKUX paboT.

OcBauBaTh MOHATHS. HaUOOJbIICC U HAUMEHbBINIEE 3HAYCHHUS YHCIOBOIO MAaCCHUBA,
pa3Max.

Pemarthb 3aJavYM Ha BI)I60p crocoda OImMcaHus JaHHBIX B COOTBCTCTBHHU C l'IpPIpOI[Oﬁ
JaHHBIX W LCJIAMU UCCICIOBaHU

Cayuaiinas
U3MEHYHBOCTh

(6w

Cnyyaiinas U3MEHUYHUBOCTh
(npumepsl). YactoTa 3HaUYCHUN B
MaccuBe JaHHBIX. [ pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabora

«CnyqaﬁHa;I HU3MCHYHNBOCTB»

OcBauBaTh NOHATHA. YaCTOTa 3HAUCHUN B MacCUBE JaHHBIX, I'PYHIIMPOBKA JaHHbIX,
rucrorpaMmma.

CTpouThb U aHATU3HUPOBATH TUCTOTPAMMBI, MOAOMPATDH MOIXOISAIINN AT TPYIITUPOBKH.

OcBauBaTh rpaduyeckue MpercTaBIeHHUs] Pa3HbIX BHUJOB CIy4alHOM M3MEHUUBOCTH, B
TOM YHUCJIE C IOMOILBIO [IUPPOBBIX PECYPCOB, B XO/1€ MPAKTUUECKON pabOThI

BBenenue
Teopuio rpagos

(4 9)

['pad,
[IpencraBnenue

moMoIp0  rpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIIINHA, pebpo.
3a1aun c

Crereun

pébep M CcyMMmapHas CTENeHb
BepunH. Llens u nukn. Ilyrs B
rpade. ITpencrasienue 0
cBsi3HOCTH Tpada. O6xon rpada
(oiinepoB myTh). I[IpencraBnenue
00 OpUEHTHPOBAHHBIX rpadax

OcBauBath mnousiTus. rpad, BepmumHa rpada, pedpo rTpada, cTemeHb (BAICHTHOCTbH
BEPILNHBI), IENb U LUKIL.

OcBauBaTh NOHATHA: NyTh B Tpade, diliepoB myTh, 00Xoxa rpada, OpHEeHTHUPOBAHHBIN
rpad.

Pemath 3a1aum Ha TIOMCK CyMMBI CTeTleHEN BepiuH rpada, Ha mouck odoxoxa rpada, Ha
MOWCK MyTeil B OPHEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bl TMPEACTAaBICHUS 3a7au U3 Kypca aiareOpbl, TeOMETpPUH, TEOpUU
BEPOSITHOCTEH, NPYTrUX MPEAMETOB C MOMOIILI0 rpadoB (KapThl, CXEMBI, DJIEKTPHUECKHE
1en, QyHKIIMOHATBHBIE COOTBETCTBHUS) HA IPUMEPAX
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BepositHOCTH CrnyyaitHplii OombIT U ciydaiiHoe |(OcBaMBaTh TOHSITUSI: CIy4yallHBIM ONBIT W cly4yailHOe cOObITHE, MajOBEPOSTHOE U
yacTrora cobsiTe.  BepostHoCTb U |[IPaKTUYECKHU JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT 0 4acToTa COOBITHS. Ponb .
M3yyaTh 3HaYMMOCTb MaJOBEPOSTHBIX COOBITMH B INpHpPOJE U OOIIECTBE HAa BaKHBIX
coOBITHA MaJIOBEPOSITHBIX U TPAKTHUECKU N
. npuMepax (aBapuM, HECUACTHBIE CIy4yaW, 3allUTa MEePCOHATBHON MH(pOpPMaLUK, Ieperada
JTOCTOBEPHBIX COOBITHIA p | PMEP (asapuu, yHam, sat P (opmarwi, niepen
(49) TaHHBIX).
npupoje u B obmecTBe. Monera
1 UTPaIbHAs  KOCTb B TCOPUH P[3yyaTh pojib KJIACCHYECKUX BEPOSTHOCTHBIX MOJeed (MOHeTa, WrpajbHas KOCThb) B
BCPOATHOCTCH. TEOPHUHU BEPOSTHOCTEHA.
[Ipaxtiieckas pabota «4acToTa |agponate 1 M3yuaTh 4acTOTy COOHITHiT B TPOCTBIX SKCTIEDHMEHTAX, B TOM HHCIE C
BLITAZICHIA OpJ1a» OMOMIBIO IIU(POBBIX PECYPCOB, B XOJI€ NPAKTUYECKON PabOThI
O060061eHue, [IpencraBnenue naHHbIX. ([IOBTOPATH U3YyYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
KOHTPOJIb OmnwucarenpHas CTaTUCTHKA.
. PemiaTh 3aga4ym Ha MNpeACTaBIEHUE W ONMCAHUWE [AHHBIX C IOMOIIBIO HM3YYEHHBIX
BepositHOCTB CIIy4alHOTO N .
59) COBLITIS xapakTepucTuk. OO0cy:KaaTh NpPUMepPbl CIIy4allHbIX COOBITHH, MaJOBEPOSITHBIX U

[PAKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITHI, X POJIU B MPUPOJIE U KHU3HU YeIOBEKa
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9 kuacc (He meHee 34 4)

Ha3Banmue
pa3zaesa (Tembl)
(4HCI10 YacoB)

OcHoBHoOe coep kaHue

XapaKTepncTHKa JCATCJIBbHOCTH oﬁyqammnxcﬂ

IMoBTOpEHHE [IpescraBieHue naHHBIX. [IOBTOPSATHL U3Y4EHHOE U BHICTPAMBATH CHCTEMY 3HAHMIA.
Kypca 8 kJjacca OnucarenbHas CTaTUCTHUKA.
. Pemiath 3aJa4Y¥ Ha NPEJCTABICHME M OINUCAHME JAHHBIX C MOMOIIBI0 H3yYEHHBIX
4 CrnyuaitHas U3MEHYUBOCTD.
q XapaKTEepUCTHK. PemiaTh 3aJauM HA [PEACTABICHHE TPYINUPOBAHHBIX JAHHBIX U
(44) Cpennue 4uciioBoro Habopa. P p o A pea PyIp a
OIMCAaHKE CAy4aiiHON NU3MEHYMBOCTH.
Crnydaiinbie COOBITHS. 5 5
Pemiath 3a1a4M Ha OMpECICHUE YAaCTOThI CIyUaliHBIX COOBITHN, OOCYXICHHE MTPUMEPOB
BepostHoCcTH u YaCTOTBI. e pea yd ’ YA PUMEp
CIIyYaMHBIX COOBITHI, MAJIOBEPOATHBIX M MPAKTUUYECKH JOCTOBEPHBIX  CIIYYANHBIX
Kiaccuueckue wmojaenu Teopuu %’q B ’ p p A p ¥
. COOBITHII, UX POJH B IPUPOJIC U JKU3HU YSIOBEKA
BEPOATHOCTEN: MOHETa u X P PUpOXL
UrpaabHas KOCTh
OnucareabHast OTKJIOHEHUH. JHucnepcus |OcBaMBAThL MOHATHS: JUCIEPCHS U CTAHAAPTHOE OTKIOHEHHUE, HCIONIB30BaTh STH
CTATHCTHKA. YHCIOBOTO Habopa. |[XapaKTEPHCTUKHM JUIS ONIMCAHUS PACCEUBAHUS TAHHBIX.
PaccenBanmne CrangapTHOE OTKJIOHEHHE
BbIABHraTh THIOTE3bI 00 OTCYTCTBUM MJIM HAIMYHUY CBA3H 110 JUArPAMMaM PacCEMBaHMs.
MaHHBIX 4rCIOBOro HaGopa. Jlmarpammbl
(4 4) pacceHBaHm CTpOMTH IUarpaMMbl PACCEMBAHUS 110 UMEIOLIIMMCS JAHHBIM, B TOM YHUCJIE C MOMOIIBIO
KOMITBIOTEPA
MHoKecTBa MHOK€ECTBO, MOJIMHOKECTBO. |OCBAUBATH MOHSITHS. MHOKECTBO, JIEMEHT MHOKECTBA, TOIMHOKECTBO.
Onepauuy HaJ MHOKECTBAMH:
(4 ) BbINOJIHATH ONEPAIMH HaJl MHOKECTBAMU: 00bEIUHEHNE, TIEPECEUEHHUE, JOTIOTHEHHE.
00beMHEHNE, nepeceyYeHue,
AOMOTHCHHCE. Mcnosib30BaTh CBOMCTBA: [EPEMECTUTENLHOE, COYETATENBHOE, PACIPENEIUTENLHOE,
. . BKITIOUYCHUS.
CBoiicTBa onepanui HaJ
MHOKCCTBAMH. Hcnoab30BaTh rpaduueckoe MpeCTaBIEHHE MHOKECTB MPH ONUCAHUU PealbHbIX
TICPEMECTHTEIILHOC, IPOLIECCOB U SABJIEHUH, TP PEIICHUH 3a/1a4 U3 JIPYTHX y4eOHBIX PEIMETOB U KypPCOB
COYEeTaTeNbHOE,
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pacIpeeuTeIbHOE,

BKJTFOUCHHSI.
['padmyeckoe  mpeacTaBiICHUE
MHOYECTB.
BeposiTHOCTH JJIeMeHTapHBIC coObITHs. |(OcBaMBaTh MOHSITHS. DJIEMEHTAPHOE COOBITHE, CIIy4allHOE COOBITHE KaK COBOKYITHOCTH
CJIy4aliHOrO Cory4aiiHbie COOBITHS. [OJIATOTMPHUSITCTBYIOIIUX — 3JCMEHTAPHBIX  COOBITHI, PABHOBO3MOXKHBIC 3JCMEHTAPHBIC
cOOBITHA briaronpusTCTByIOIINE COOBITHS.
HJIEMEHTapHbIC COOBITHSL. . .
(6 9) Pemath, 3agaum  Ha BBIYHCICHHUE BEPOSTHOCTEH COOBITHI 10  BEPOSTHOCTSIM

BepositHocTi coObITHIA. OTBITHI
C PaBHOBO3MOKHBIMH
DIEMEHTApPHBIMA  COOBITHSIMHU.

CiyyaliHblii BEIOOD.

[IpakTnyeckas pabora «OmBITHI
c PaBHOBO3MO>KHBIMU
HIIEMEHTAPHBIMH COOBITUSIMI

JJICMCHTAPHBIX COOBITUH CHy‘I&ﬁHOFO OIIBbITA.

Pematn 3aJaYM Ha BbIYMCIICHUC BepOHTHOCTCﬁ COOBITUH B OIBITAX C PaBHOBO3MOXHBIMU
2JICMCHTApHBIMU CO6I)ITI/I$IMI/I, B TOM YHUCJIC C TIOMOIIBIO KOMITIBIOTCPA.

[IpoBoaNTh, M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITHSIMH (C
MCIIOJIb30BAHUEM MOHET, UTpPAlbHBIX KOCTEH, APYTrUX MOJelell) B XOJe MPaKTUYECKOU
paboThHI

BBenenue B Teopuio
rpagos

(4 4)

JlepeBo.  CpolicTBa  JepeBa:
€/IMHCTBEHHOCTb yTH,
CYILIECTBOBAHHE BUCSTYEHN

BCPIIMHBI, CBA3b MCKIY YHCIIOM

BEpIIMH HW  4uciIoM  péoep.

[IpaBHUIO0 YMHOXKEHUS.

OcBauBaTh NOHATHSA. JepeBO Kak rpad Oe3 HMKIa, BUCAYas BeplIMHA (JIUCT), BETBb
nepeBa, yTh B IEpPEBE, AMAMETP JIepeBa.

MN3yuyaTs cBOiCTBa JIepeBa: CYIIECTBOBAHUE BHUCSYEHW BEPIIMHBI, €IMHCTBEHHOCTh IIyTH
MEX1y IBYMS BEpIIMHAMHU, CBSI3b MEX/1y YMCIIOM BEPIINH U YUCIOM pEGED.

PemiaTh 3a7a4u Ha TIOUCK U MEPEUMCIICHUE MyTeH B JAepeBe, ONpPE/IeIeHNEe YUCa BEPIIUH
unu pédep B nepeBe, 00xoa OMHAPHOTO JepeBa, B TOM YHCIE C MPUMEHEHUEM IpaBUiIa
YMHOXKEHHS
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Cuaryyaiinble
coObITHUSI

(8 4)

HpOTI/IBOHOJ'IO}KHOC COOBITHE.

J{narpamma Ditnepa.
OObenuHEHUE U IEepeceUeHUe
COOBITHH. HecoBmectHbie

coObiTust. Dopmyna CIHOKEHUS

BEPOSITHOCTEH. [IpaBuno
YMHOXCHUS BEPOSATHOCTEH.
VYcnoBHas BEPOSATHOCTb.
HezaBucumelie COOBITHSL.
[IpencraBnenue CIIy4aliHOT O

OKCIICPUMCHTA B BUAC ACPECBA

OcBauBaTh NOHATHUSA: B3aMMHO IIPOTHUBOIIOJIOKHBIC CO6BITI/IH, orcpanrun Hall CO6BITI/IHMI/I,

o0beIMHEHNE W TIepeceueHHre COOBITHH, nuarpamma Oinepa (Dinepa—BeHnHa),

COBMECTHBIC M1 HECOBMECTHBIC COOBITHS.

M3yuyaTth TeopeMbl O BEpOATHOCTH OOBEIMHEHHS JBYX COOBITHI ((HOPMYIBI CIOKEHUS
BEPOSTHOCTEM).

Pemath 3a1a4yu, B TOM 4YHCIIE TEKCTOBBIC 3a7aud Ha OIpPEACIICHUE BEPOSTHOCTEH
00BbEIMHEHHUS U TTIePEeCeYCHUsI COOBITHI C TTOMOIIBIO YMCIOBOM MPSMOH, Truarpamm Diijiepa,
(hOpMyIIBI CIIOKEHUSI BEPOATHOCTEH.

OcBauBaTh TOHAITHUSI. IPAaBWJIO YMHOXKEHUS BEpOSITHOCTEH, YCIIOBHAsi BEPOSTHOCTD,
HE3aBHCUMBbIE COOBITHUS IEPEBO CIYyYatHOTO OIIBITA.

M3yuarh cBolicTBa (ONpeieeHus) HE3aBUCUMbIX COOBITHI.
PemaTs 3a1a4m Ha onpeieeHue U UCTIOJIb30BaHNE HE3aBUCHUMBIX COOBITHIA.

PemaTe 3a1a4um Ha NOMCK BEPOSTHOCTEH, B TOM YHCJE YCIOBHBIX, C HCIIOJIb30BAHUEM
JIepeBa CIIy4alHOTO OIbITA
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O0o001IeHne,
KOHTPOJIb

(4 9)

[IpencraBnenue
OnucarenpHas

['padsr.
CIIy4alHOTO

JTAHHBIX.
CTaTHCTHUKA.
BeposrHocTtb
COOBITHSI.

eMeHThl KOMOMHATOPUKH

HOBTOpﬂTL HU3YUCHHOC 1 BBICTPAUBAThL CUCTEMY 3HAHUH.

Pemiats 3agauum Ha MpeACTaBiICHHE W OINMCAHUE JAHHBIX C MOMOUIbIO HM3yYEHHBIX
XapaKTepucTHK. PemiaTe 3aga4m c npuMeHeHueM rpagos.

PemiaTh 3aauM Ha HAXOXKJICHHE BEPOATHOCTH CIy4alHOTO COOBITHSI TIO BEPOSTHOCTSIM
9JICMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIBITaX ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSAMU.

Pemath 3aga4n Ha HaX0XK/I€HUE BEPOSITHOCTEN OOBEAMHEHUS U IIEpeceUeHUs] COOBITHIM, B
TOM 4YMCJE€ HE3aBHCHUMBIX, C HCHOJb30BAaHUEM TIpaUuecKuX IpeJCTaBIeHUN U JepeBa
CJIy4ailHOT O OIbITA.

Pemats 3a1aum Ha nepedrciaeHre KOMOMHAIMM (YKciia IepPEeCTaHOBOK, YUCIIa COUYETaHUI),
Ha HaxOXJIeHHE BEPOSTHOCTEH COOBITHH C MPUMEHEHHEM KOMOMHATOPUKHU, B TOM YHUCIIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans
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10 KJjacc (He MeHee 34 )

Ha3zpanue
pa3zaesa (Tembl)
(4HC10 YacoB)

OcHoBHoOe coep kaHue

XapaKTepI/ICTHKa JACATCJIbHOCTH oﬁyqammnxcﬂ

IloBTOpEHUE [IpencrasieHue naHHbIX. ([IOBTOPATH N3yUYE€HHOE U BHICTPANBATh CHCTEMY
Kypca 9 kJjacca OnucarenpHas CTaTUCTHKA. 5
3HAHUU.
" Onepauuu  Hajg  COOBITHSMHU.
q) .
HesapucumocTh coObITHI PemiaTh 3a1a4M Ha [IPEJICTABIECHHUE U OMUCAHUE JAHHBIX.
Pemath 3a1a4M Ha HAXOXKJIEHUE BEPOATHOCTEH OOBEAUHEHNUS U TIEpEeCceUeHUs COOBITUH, B
TOM YHCJIE€ HE3aBHCHUMBIX, C HCIOJb30BAHMEM TrpadHuuecKuX MpeACTaBICHUNA U AepeBa
CIIy4aliHOTO OIIBITA.
Pemathb 3aqaun Ha nepeynciIeHre KOMOMHALMN (YKcia IepecTaHOBOK, YUCIIa COYETaHUl),
Ha HAXO0KJIEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMeHEHnEeM KOMOMHATOPUKH, B TOM YHUCIIE C
MICII0JIb30BaHNEM TpeyroyibHUKa [lackans
DJIeMeHTbI KomOnHaTopHOe npaswio |OcBauBaTh MOHATHSA. KOMOMHATOPHOE IPAaBUJIO YMHOXKEHHs, YIOpPsJA04YEHHas Tapa,
KOMOUHATOPMKHM  [yMHOXCHHS. IlepecTaHoBKH. [Tpoiika OOBEKTOB, IE€PECTAHOBKA, (PaKTOpHAl YHUCIA, COYETaHHE, YUCIO COYETaHWMH,
" @daxTtopuan. Codyeranus U 4ucio [TpeyroiabHuk Ilackas.
4)

COUYETaHUM. TpeyronpHuk
[lackans. Ilpaktudeckas pabota
«Bprancienue BEposSTHOCTEN C

VCIIOJIb30BAaHUEM
KOMOWHATOPHBIX byHKIUI

DIICKTPOHHBIX TAOJIUII»

Pemathb 3ala4M  Ha TCPCUHHUCIICHHUE YIHOPAAOUCHHBIX TI1ap, TPOCK, TMCPEUHUCICHUC

MEPECTAaHOBOK U COUYETaHUU DIEMEHTOB PA3IMIHBIX MHOXKCCTB.

PemaTh 3a1a4u Ha IPUMEHEHHE YUCIIA COYETaHUN B anredpe (COKpanéHHOe YMHOXKEHHE,
OouHOM HbIOoTOHA).

Pemiath, npuMeHsist KOMOMHATOPUKY, 3a/1a4l HA BBIYMCICHUE BEPOSITHOCTEH, B TOM YHCIIe
C IIOMOIIIBIO 3JIEKTPOHHBIX TAOJIHI] B X0J1€ MPAKTUYECKON paboThI

107




I'eomerpuueckass [[‘eomerpuueckas BeposATHOCTh. [(OcCBaMBaTh NMOHSATHE I€OMETPUYECKON BEPOATHOCTH. PemiaTe 3aga4m Ha HAXOXICHHUE
BEPOATHOCTH CiayvaiiHplii BBIOOpP TOYKM M3 [BEPOATHOCTEH B ONbITax, NMPEICTABUMBIX KakK BbIOOp TOYEK M3 MHOIOYTOJIbHUKA, Kpyra,
4 ¢urypel Ha IUIOCKOCTH, M3 |[0TpE€3Ka WU JAYTH OKPYXHOCTH, YHUCIOBOTO MMPOMEXKYTKA
q
(4 ) OTpe3Ka, U3 Jyrd OKPYKHOCTH
HcnbiTanus VcnpiTanue. Ycrnex u Heynada. [(OcBaMBaTh NOHSATHA. WCIBITAaHHE, DJIEMEHTAPHOE COOBITHE B HCHBITAaHUM (yclieX H
bepnyJiun Cepust MCHBITAaHUM 110 NEPBOro [HEyjAaya), CEpUsl UCIBITAHUM, HACTYIIEHUE NIEPBOro ycrexa (Heyaauu), Cepusi HCIbITaHuI
6 ycriexa. Mcneitanus bepnymiu. |bepHysuid.
q .
(6w BeposiTHOCTH COOBITHI B cepun . . .
. Pemath 3a1aumM Ha HaX0X/IEHNE BEPOSITHOCTEN COOBITUI B CEPUU UCIIBITAHUH 10 IIEPBOTO
VICIIBITAaHUI bepnymmn. 5
criexa, B TOM 4HUCJIE C IPUMEHEHHEM (DOPMYJIBI CYMMBI T€OMETPUUYECKOM ITPOTrPECCHUH.
[IpakTyeckas pabora Y ’ p (bopmy y P porp
PemiaTh 3aa4M Ha HaXOXXICHHUE BEPOSITHOCTEH HIIEMEHTApPHBIX COOBITUH B CEpUU
«Mcnprranus beprymimn» B )
HCIbITaHUN BepHyuIM, Ha HaXOXKIEHUE BEPOSTHOCTH ONPENEIEHHOTO YHMCIIA YCIIEXOB B
cepun ucnbiTaHuid beprynnu. M3ydyaTe B Xo04e NMPaKTH4YeCKO padoThl, B TOM YHCIE C
[TOMOILBIO IIU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B CEPUU UCTIBITAHUIN bepHyin
Cayuaiinas Cnyyaitnas BEJIMYMHA n |(OCBOMTH MOHATHA. ClIydailHas BEJIWYWHA, 3HAYEHHE CIy4YallHOW  BEJIMYMHBI,
BeJIMYNHA pacmpenesieHe  BEPOSATHOCTEH. [paclpefesIeHUE BEPOATHOCTEN.
6 MareMaThyecKkoe OXKHUJIaHUE | " 5 .
q . . [A3y4yaTh M 00CY:KIaTh NPHUMEPHl AUCKPETHBIX W HENPEPBIBHBIX CIyYaWHBIX BEIUYMH
(6w criepeus CIIly4aitHOU y yaa PHMEPBIL JICKD bep ya
(poct, Bec YeJIOBEKa, YHUCICHHOCTb HACEJIEHMs, JIpyrue HW3MEHUYMBBIE BEJINYHHBI,
BEJINYHHBI. ITpumepst

MATEMATHYCCKOI'O OKHUJaHUA KaK
TCOPETUYICCKOTO CpE€aHEero

3HAUYCHUS BECIIMYUHEIL.

[lonatne o 3akoHe OOJBIINX
quCell. N3mepenne
BEPOSITHOCTEM  C  TIOMOIIBIO

yacToT. [IpumeHeHune 3akoHa

paccMaTpUBaBIIUECS B Kypce CTATUCTHKH), MOJEIBHBIX CITy4ailHBIX BEIMYUH, CBSI3aHHBIX
CO cIy4yailHBIMU OTbITaMU (OpOcaHre MOHETHI, HTPAIbHON KOCTH, CO CIydaifHbIM BBIOOPOM
U T. 1.).

OcBauBaThb TMOHSITHSI. MaTEMaTHYCCKOC OXXHIaHUC CJ'Iy‘-I&fIHOfI BCIIMYHUHBI  KaK

TEOPETHUYECKOE CpEIHEE 3HAYEHWEe, [HUCIEepCUs CIIy4YalHOM BEJIMYMHBI KaK aHaJor

TMCTIEPCUU YHUCIOBOTr0 Habopa.

Pemathb 3a/1a4YM Ha BBIYMCICHUC MATEMATUYCCKOTO OKHUIAHHUA U JUCIICPCUU )IPICKpGTHOfI
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0O0JIBLINX YUCEN

CHy‘IﬂﬁHOﬁ BCJIMYHHBI 110 3aJaHHOMY pacClpEaCICHUIO, B TOM YHMCJIC 3a/lad, CBA3aHHBIX CO
CTPaxXOBaHHUEM U JIOTCPCAMU.

3HAKOMHTBCS C MATEMAaTUYECKUM OXKHUJIAHUEM U JIUCIIEPCUEN HEKOTOPBIX paclpeleleHU,
B TOM UYHUCJIE pacHpeAeIeHHsl ClIy4aiiHOW BEITMYMHbI

«UHCIIO YCIIEXOB» B CEPUU UCHBITaHUM bepHyrum.

M3y4aTh 4acToTy COOBITHS B MOBTOPSIOIIMXCS CIyYalHBIX ONBITAX KaK CIy4alHYIO
BEIINYHHY.

3HAKOMHUTBLCSI C 3aKOHOM Oonbiiux uucen (B popme bepHymnu): mpu OGonbpIioM yuciie
OINBITOB YacTOTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemats 3aja4m Ha HU3MCPCHHUC BCpOﬂTHOCTeﬁ C IIOMOIIBIO YaCTOT.

OO0cy:k1aTh POJIb 3aKOHA OOJIBIIUX YKCed B 000CHOBAHUU YACTOTHOTO METOJa U3MEPEHUS
BEPOATHOCTEM.

OﬁcymaTb 3aKOH OOJIBIIMX YHCEI Kak IMPOSBJICHUC CTaTUCTUYECKOU YCTOI\/'I‘II/IBOCTI/I B
M3MCHYUBEBIX SABJICHUAX, POJIb 3aKOHA OOJIBIINX YKCEel B Mpupoac 1 B )KU3HU YCITIOBCKA

O0001I€HHE,
KOHTPOJIb

(10 v)

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTaTUCTHUKA.
BeposTHOCTB CIIy4aitHOT O
COOBITHSI. DNIeMEHTBI
KOMOMHATOPHKHU. Cryuaiinbie

BCJIIMYNHBI U paCIPCACIICHUS

HOBTOpﬂTI) HN3YUCHHOC U BBICTPAUBATHL CUCTEMY 3HAHHM.
Pemarthb 3ala4M Ha NpCACTABJICHUC U OITMCAHUEC TaHHBIX.

PemiaTh 3agaum Ha HaxOXICHHE BEPOSTHOCTEH COOBITHIA, B TOM 4YHCIIE€ B OIBITaX C
PAaBHOBO3MOXKHBIMH ~ DJICMEHTAPHBIMU ~ COOBITHUSIMH, BEPOSTHOCTEH OOBEIUHEHUS W
repecevyeHus COOBITUH, BBIYHUCIATH BEPOSTHOCTH B ONBITaX C CEPUSIMHU CIy4alHBIX
MCITBITAaHUH

[Ipu paszpaboTke paboueil MPOTrpaMMBI

B TCMATHYCCKOM IINTAHUPOBAHHWH JOJIKHBI OBITH YYTCHBI BO3MOKHOCTH
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UCIIOJIb30BAHUS AJIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, ABISIONIMXCS Y4EOHO-METOUYECKUMH MaTepHuaiaMu
(MyJIbTUMEIUHHBIE IPOTPAMMBI, DJIEKTPOHHBIE YYCOHUKHU U 3a/Ia4HUKH, SJICKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE J1a00paTOpHH,
WUTPOBBIE MPOTPAMMBI, KOJUICKIIMK HU(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB), MUCIOJIB3YEMBIMH JJII OOYYCHHS W BOCTHTAHUS
oOyuaromuxcst ¢ HOJIA, mnpencraBieHHBIMH B SJEKTPOHHOM (LM(PPOBOM) BHUJE U PEATM3YIONIMMHU  JAUIAKTHYECKUE
Bo3moxkHOCTH KT, conepkanne KOTOPhIX COOTBETCTBYET 3aKOHOJIaTENILCTBY 00 00pa30BaHUU.
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IMOoAXOAbl K OHEHUBAHUIO ITVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHUA

OCHOBHBIMH METOJJaMU TPOBEPKH 3HAHUN M yMEHUH OOydarouuxcs 1o
MaTEeMaTUKe SIBJISIOTCS YCTHBIA ONPOC M MUCBbMEHHbIE paboThl. K mMuChMEHHBIM
dbopMaM KOHTPOJSI OTHOCSITCS: MATEeMATHMYECKHE JUKTAHTBI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0OThI, TECTOBBIC 33JIaHUS U TECTHI.

OcHOBHBIE BHJIbI TPOBEPKU 3HAHUN — TeKyllas W HTOromas. Tekymias
MIPOBEPKA MPOBOJUTCS CUCTEMATUYECKH K3 YpPOKa B YpOK, a WUTOroBas — IIO
3aBEpIIEHUHU TeMbI (pa3jiena), MKOJIbHOTO Kypca.

[Ipy oleHMBaHMM IUTAHUPYEMBIX pE3YyJIbTaTOB OOyUYEHHUS MAaTeMaThKe
oOyuaronuxcss ¢ HOJIA HeoOX0OuMO yYHUTHIBaTH TaKUE€ WHIWBHIyaJlbHbIC
OCOOEHHOCTH HX pPa3BUTHs, KaK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQZICHUSI YCTHOM peublo, 3HepreTuueckue pecypebl ooydarommxces ¢ HOJA. s
KaX/10r0 00y4arouierocsi yuuTeinb NoJ0MpaeT HHAUBUAYAIbHbIE (POPMBI KOHTPOJIS
pe3yJIbTaTOB 00YUYEHHS] MATEMATHUKE.

Hna oOyuatomuxes ¢ HOJIA HeoOXxoaumo yBenuueHUE BpeMs AJis
BBINIOJIHEHHSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX Pa0oT.

KoHnTponbHble, caMOCTOATENbHBIE M  IMPAaKTUYECKHE pabOThl  MpH
HEO0OXOAMMOCTH MOTYT MpPEIaraTbCsi C HMCMIOJIb30BAHHEM 3JIEKTPOHHBIX CHUCTEM
TECTUPOBAHUS, HMHOIO MPOTrPAMMHOrO OOecredeHusl, OO0eCHneYUBAKIUNA TpH
HE0OXOAMMOCTH MOKHO MCIOJIB30BaTh TEKCThI C KPYMHBIM HIPUPTOM; TPUMEHSATH
KOHTPOJIHBIE U3MEPUTENN C OTACIBbHBIMU AJIEMEHTAMHU PELICHUS; HCIOJIb30BaTh
AITOPUTMBI IIPU PEIICHUHA YPABHEHU U HEPABEHCTB, KOHTPOJIbHBIE U3MEPUTENIH C
roTOoBbIMU rpadukamMu (QYHKUMHA M JuUarpaMMmamH; HCIOJb30BaTh OHJIANH
TECTUPOBAHUE C BLIOOPOM OTBETOB.

Texymwmit KOHTPOJIL B HhOpME YCTHOTO OMPOCa MPU HU3KOM KauyeCTBE YCTHOM
HKCIIPECCUBHOM peyd OOydaroIuXCcsi HEOOXOAWMO 3aMEHSTh IMHUChMEHHBIMU
dbopmamu.

Hampumep, ¢ 3TOMl LEIBI0O MOTYT HCIIOJNB30BAaThCA TECTBI MU TECTOBBIE
3amanus w3 bubmmorexku MO (POIIl) na mobGom srtame ypoka. C MOMOIIBIO
TaKUX 3aJaHuil M BOMPOCOB 3HAYUTENHHO Mpolle MNoxo0paTh MaTepuan JJis
KOHKPETHOTI'O Kjacca, 00y4arolierocsi, COOTBETCTBYIOIINI YPOBHIO €r0 pa3BUTHUS U
BO3PACTHBIX OCOOCHHOCTEH.

CIIEHUAJIBHBIE YCJIIOBUS PEAJIM3ALINN JUCHUTIJINHBI

B cnydae HeoOxommmocTh (BBIpaKEHHBIC IABUTATEIBHBIC PACCTPOKCTBA,
TSOKENIOe TOpaXeHHe pYK, MPEMsITCTBYOIee (OPMUPOBAHUIO TPpadOMOTOPHBIX
HaBBIKOB) paboyee mecto oOywatouierocs ¢ HOJA momxHO OBITH CHEUaNIbHO
OpPraHW30BaHO B COOTBETCTBHUU C OCOOCHHOCTSIMH OTPAaHUYCHHH €T0 3T0POBBS.
HeoOxomumMo  mpeaycMOTpeTh  HalW4Me  MEPCOHAIBHBIX  KOMITBIOTEPOB,
TEXHUYECKUX TMPUCIIOCOONICHNH (ClienuanbHas KiaBuaTypa, pPa3IMyHOrO BHUIA
KOHTaKTOpbI, 3aMEHSIONINE  MbIllb, JUKOWCTHUKH, TPEKOOJbI, CEHCOpPHBIE
MIJIAHIIETHI).

JlomKHBI OBITH CO3JaHbl YCIOBHS ISl (DYHKIIMOHHUPOBAHUS COBPEMEHHOM
nH(})OPMAITMOHHO-00pa30BaTEILHON CPEIbl, BKIIFOUAIOIIICH
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AJIIEKTPOHHBIE WH(OPMAIMOHHBIE PECYpChl, JJIEKTPOHHBIE O00pa3oBaTeIbHBIC
pecypebl,  COBOKYITHOCTH MH()OPMAIMOHHBIX, TEXHOJIOT U,
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIONINX TEXHUUYECKHUX CPEJCTB U
TEXHOJOTHM (B TOM umcie, ¢iem-TpeHaxepos, nactpymentoB Wiki, nudpossix
BUJICO MAaTEpPHAIOB, BUPTYaJbHBIX Jla0opaTopwii M Jp.), OOECIECUMBAIOIINX
TocTUxkeHre KaxapiM oOyvaromumcsi ¢ HOJIA MakcuManbHO BO3MOXKHBIX JIJI HETO
pe3yIbTaToB oOydJeHwUs. Hampuwmep, HCITOJIP30BAHUE COBPEMECHHOMU
oOpa3oBarenbHON cpefoii B oOyueHmn matematuke neteit ¢ HOJIA sBisroTcs
pecypebl obmauHoil uHTepHeT- mnatdopmbel MO (POII), koTopeie copepkat
HeoOXoauMble 00pa3oBaTeIbHbIE MaTepUalibl, HUHCTPYMEHTHI JJI UX CO3JaHUsl U
peaaKkTUPOBaHUs, BUPTYaJbHBIE JIA0OPATOPHH.
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