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[HOACHUTEJIBHAS 3AIIMCKA

OO0mas xapakrepucTuka yuyeOHoro npeamera «MaremaTuka

IIpumepnass pabGouass TiporpamMma 0O MaTreMaTHKE IS
oOyuaromuxcss 5—9 kiaccoB pa3paboTaHa Ha  OCHOBE
denepanbHOTO rocy1apCTBEHHOI'O 00pa3oBaTEeIbHOIO
CTaHIapTa OCHOBHOTO oOOmero ooOpa3oBaHusi ¢ YIETOM |
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TNPEABSBISIEMBIX K
MareMaTH4eckoMy oOpa3oBaHHUIO, M TPAJUIHN POCCHHCKOTO
o0pazoBaHUs, KOTOPHIC OOECIICUMBAIOT OBJIAACHHE KITFOUYCBHIMH
KOMIIETEHIIMSIMH, COCTABIISTFOIMMH OCHOBY JJIsI HENPEPBIBHOTO
oOpa3oBaHHsi W  CaMOpa3BUTHs, a TaKXkKe LEJIOCTHOCTh
OOIIEKYyIbTYPHOI'O, JJUYHOCTHOTO U NO3HABATEIBHOIO Pa3BUTHS
obOyuaromuxcsi. B paboueli mnporpamme ydTeHBI HWIAEH U
TMOJIOKEHUS Kounenuun pa3BuTHS MaTeMaTHYEeCKOTO
obpazoBanus B Poccuiickoii dPexepanmu. B snoxy nudpoBoit
TpaHchopmarinin Bcex cdep UYeTOBEUSCKOH OeATCIILHOCTH
HEBO3MOKHO CTaThb OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
Oe3 0a30BOM MaTeMaTHYEeCKOW TMOATOTOBKH. YK€ B MIKOJIE
MareMaTHKa CIYy>KAT OHNOPHBIM MpeAMETOM IJIsI H3Yy4eHUs
CMEXHBIX  JIUCIUIUINH, a TIoclie  IIKONBI  peanbHOH
HEOOXOIMMOCTBIO CTAaHOBUTCSI HEIIPEPBIBHOE OOpa30BaHHE, UTO
Tpebyer THOJIHOLIEHHOM Oa3zoBOH 00meobpa3zoBaTeIbHOM
MOJATOTOBKA, B TOM YHCJI€e HW MaTeMaTH4YecKoi. ITo
0oOyCIIOBIIGHO TE€M, YTO B HAIIW JTHU PAcTET YHCIIO Tpodeccuii,
CBSI3aHHBIX C HENOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTHKU:
u B cdepe PKOHOMHUKH, U B OHM3HECE, U B TEXHOJIOTHMYECKHUX
obnacTsx, U Jake B TyMaHUTapHbIX cdepax. Takum oOpazom,
KpYT LIKOJBbHHUKOB, JJIsi KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAa4YMMBbIM

IPEAMETOM, PACHINPSACTCA.

IIpakTuyueckasi TOJIE3HOCTh MaTeMaTHKH OOYCJIOBJIEHA TEM,
qaT0 €€ TpEeIMETOM SIBISIIOTCS (QyHAaMEHTAJIbHBIE CTPYKTYPHI
HaIlleTO MHpa: IPOCTPAHCTBEHHbIE (OPMBI H KOJIUYSCTBCHHBIC
OTHOIICHHUS OT MPOCTEUINNX, YCBAUBAEMbIX B HEITOCPEACTBEHHOM
OombITe, A0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX IS Pa3sBUTHS
Hay4HBIX u OPUKIATHBIX naeu. bes KOHKPETHBIX
MaTeMaTU4YeCKUX 3HaHUW 3aTPyJHEHO NOHUMAaHWE NPHUHIUIIOB
YCTpPOWCTBA W HCIIOJIL30BaHHUS  COBPEMCHHOW  TEXHHUKH,
BOCHIpHUSITUE W MHTEpIpeTanus pa3sHOOOpa3HOH COLMAIBHOM,
3KOHOMHYECCKOMH, MOTUTHICCKON HH(popMaruu, MainodGhheKkTUBHA
MOBCEAHEBHAs MpaKTUYECKas AesTeILHOCTh. KaknoMy 4emoBeKy
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B CBOEH XWU3HU IIPUXOAUTCS BBINOJHATH PacUETBl U COCTABIISATh
QITOPUTMBI, HaxoAWUTh W HOPUMEHATH (POPMYJIBI, BIIALETh
ONPaKTUYECKUMHA NOpUEMAMH TE€OMETPUYECKHUX M3MEPEHUU WU
OOCTPOEHUN, 4YUTaTh HHQOpPMALHIO, IPEICTAaBICHHYIO B BHIC
Tabnung, JaumarpaMM W TpadHUKOB, >KUTh B  YCJIOBHAX
HEONpeAeaEHHOCTH M IIOHMMAaTh BEPOSITHOCTHBIM XapakTep
CIIy4alHBIX COOBITH.

OHOBpEMEHHO c pacmpeHueM cdep OpUMEHEHUS
MaTreMaTUKd B COBPEMEHHOM oOOmecTBe BcE OoJiee Ba)KHBIM
CTaHOBHUTCS MaTeMaTHYEeCKHUM CTHUIIb MBIIJICHUS,

OPOSIBIISIFOIIUNCS B OIPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
nporecce W3yYeHHsl MaTeMaTHKH B apceHall IPUEMOB U
METOJOB MBIIIUJICHUSI YeJIOBEeKa eCTECTBEHHBIM oOOpa3om
BKJIFOUAIOTCS  UHAYKIOUS W JACAyKIUs, O0O0O0OIIeHue U
KOHKpeTHU3alus, aHajlu3 W CHUHTe3, Kiaccudukamus U
cucreMaTrusanus, abcTtparupoBaHue u aHagorusi. OOBEKTHI

MaTeMaTHYIECKUX YMO3aKITIOUeHHUH, npaBuiIa ux
KOHCTPYHUPOBaHUS pacKpbIBaroOT MEXaHU3M JIOTMYECKUX
HOCTPOEHUH, CHOCOOCTBYIOT BBIpa0OTKE YMEHHUS

popmynmpoBaTh, 0OOCHOBBIBATH U JIOKA3bIBATh CYKIACHUS, TEM
caMbIM pa3BHBaIOT JIOTUYECKOE MbIILIeHHe. Benymias posb
OPUHAISKUAT MaTeMaTHhKe " B ¢dopmupoBaruH
aJITOPUTMHUYECKONW KOMMOHEHTHI MBIIUICHUS M BOCITUTAaHUH
YMEHUU JIeiicTBOBaTh mo 3aJJaHHBIM anropuTMam,
COBEpIIEHCTBOBATh HM3BECTHBIE M KOHCTPYyHUpPOBaTh HOBBIE. B
mpoliecce pemleHusl 3aJad — OCHOBOUW y4eOHOW NesiTeIbHOCTH
Ha ypOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaK)Ke TBOpPUECKasT U
OpUKIIagHasi CTOPOHBI MBIILIJICHUS.
OOyuyeHne MareMaTHKe JaéT BO3MOXKHOCTH pa3BHUBATh Yy
0o0yJaroImxcsi TOYHYIO, PAalMOHAIBHYIO U WH(POPMATHBHYIO
pedb, yMeHHE OTOWparh HaHWOOJiee NOIXOISIINES S3BIKOBEIC,
CUMBOJHWYECKHE, TpaduUyecKue CpeacTBa Jisi BBIPaYKEHUS
CYXIEHHUU U HaTJISJTHOTO UX ITPEACTaBICHHUS.
HeoO0xoauMbpIiM KOMIOHEHTOM OONIEeH KYyJILTYpbl B COBPEMEHHOM
TOJIKOBAHMH SIBJIsIETCA OOIIlee 3HAKOMCTBO C METOJIaMU MO3HAHUs
JICHUCTBUTEIIFHOCTH, TIPEJICTABIICHHUE O TIpeAMeTe HW MEeToaax
MaTeMaTHKH, UX OTIUYHNA OT METOJOB APYTUX €CTECTBEHHBIX H
TYMaHUTapHBIX  HayK, 00  OCOOCHHOCTSIX  TIIPUMCHCHHS
MaTeMaTUKU [ PELICHUs] HAyYHBIX U TPUKIAOHBIX 3ajad.
TakuMm oOpa3zoMm, mMaTeMaTHdeckoe OOpa3oBaHHE BHOCHUT CBOM
BKJIaZ B (popMupoBaHme OOIIel KyIbTyphl YEJIOBEKa.
N3yuyeHnne maTeMaTHKH TakXe€ CIIOCOOCTBYET 3CTETHUYECKOMY
BOCHUTAHUIO YEIOBEKa, MNOHUMAHUIO KpacoThl U U3SIICCTBA
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MaATEMATHUYCCKUX paccymﬂeﬂm‘i, BOCIIPpUATHUIO T'€OMCTPUUCCKUX
¢opM, YCBOEHHUIO UIIEN CHMMETPHH.

Hemn u ocoGennocTn u3ydyeHusi ydedHoro mnpeamera «MatemaTuka» 5-9
KJI1aCChI

IIpuopuTeTHBIMU TICIISIMH OOYYCHHS MaTeMaTHKe B 5—9 Kiraccax
SIBJISIFOTCS

(popmMupoBaHHEe IEHTPAITLHBIX MAaTEMAaTHUECKUX NOHSATHHI (4HCIIO,
BEIWYHWHA, TeoOMeTpudeckas ¢purypa, rmepeMeHHasi, BEpOsITHOCTb,

pyHKIIHA), obecrieunBaronInux PEeEeMCTBEHHOCTh u
MEePCIIEKTUBHOCTH MaTeMaTH4YeCKOTrO oOpa3oBaHUs
o0yJaronuxcs;

noaBEeAeHUE OOyYaroIUXCsl Ha JIOCTYITHOM TSI HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3U MaTE€MaTUKH U OKPY>Karollero Mupa,
MOHMMAaHWE MaTeMaTHKH KaK 4YacTu oOIed  KyJIbTyphl
4eJIOBEYECTBA;

pa3BUTHE WHTEIJIEKTYyaIbHBIX ¢ TBOPYECKHUX CHOCOOHOCTEH

obOyyarormmxcsi, MMO3HABATCILHOMU aKTHBHOCTH,
HUCCIIEIOBATSIILCKUX  YMEHHWM,  KPUTUYHOCTH  MBIIUICHUS,
WHTEpeca K M3YYSHHUIO MaTeMaTHUKH;

dopmupoBanue byHKIIMOHAIBHOMH MaTeMaTUIECKOMI
IPaMOTHOCTH: YMEHUS pacrio3HaBaTh MPOSIBJICHUS

MaTeMaTU4YEeCKUX MNOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX >KU3HEHHBIX CHUTyalMsIX W IPU U3YYEHHH APYTUX
Y4eOHBIX  TIPEAMETOB, IIPOSIBIICHUS  3aBUHCHUMOCTEH U
3aKOHOMEpPHOCTEH, (POPMYITHPOBATh UX Ha SI3bIKE MaTEMaTUKH
U cO37aBaTh MaT€MaTUUYECKUE MOJCIIH, IIPUMEHSITH OCBOCHHBIN
MaTeMaTHYEeCKUM  anmapar Uil pelIeHHus  IPaKTUKO-
OpPMEHTHUPOBAHHBIX 3aZlad, HWHTEpPHIpPETHUpPOBaTH M OILIEHUBATh
MOJIy4YEHHBIE PE3yJIbTaThI.

OcCHOBHBIE JIMHUM COAEpKaHUA Kypca MaTreMaTuKku B 5—9
KJIaccax: «Hwucna u BBIYHCIICHUS, «Anrebdpa»
(«Anredpanueckue BBIpQYKEHUSI, «YpaBHEHUS u
HepaBeHCTBa»), «DyHkunm», «l'eomerpus» («I'eomerpruueckue
duryper m wmx cBolicTBa», «lI3MepeHHE TreoMeTpHYECKUX
BEIUYUH»), «BepoaTHOCTP U cTaTHUCTUKa». JlaHHBIE IJTHMHUU
pa3BHUBAIOTCA  IapaJjuIeIbHO, KaXzaas B  COOTBETCTBHUU C
COOCTBEHHOU JIOTUKOW, OJJHAKO HE HE3aBUCHUMO OJIHA OT JPYTOi,
a B TECHOM KOHTaKTe U B3aumojeiictBuu. Kpome storo, mux
o0benuHsET  JIOTHYEecKas COCTaBJISIIOIIAs, TPaaAULIOHHO
OpUcymiasi MaTeMaTHKe 1 IIPOHU3BIBAIONIAs BCE MaTeMaTHIECKHE
Kypcbl ® coaepkarenbHble muHHUH. CdhopmynupoBaHHOES B
denepanbHOM TOCYJApCTBEHHOM 00pa3oBaTeIbHOM CTaHIIapTe
OCHOBHOTO  oOmiero  oOpa3oBaHHsA  TpeOOBaHHE  «YMETh
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omnepupoBaTh MNOHITUSIMU: OIIpeleJIeHne, aKcuoMa, TeopeMma,
JIOKa3aTenbCTBO; YMEHHE pacliO3HaBaTh HCTHUHHBIE W JIOXKHBIC
BBICKAa3bIBAaHUSI, IPUBOIUTh NPUMEPHI B KOHTPIIPUMEPHI, CTPOUTH
BBICKAa3bIBaHUsI W OTPHUIAHUS BBICKA3BIBAHUI» OTHOCHUTCS KO
BCeM KypcaMm, a (pOpMHpOBaHHWE JIOTHYECKHUX YyMEHHUH
pacopenensiercsi TO BceM ToaaM OOy4YeHHsI Ha YypOBHE
OCHOBHOro o01iero ooOpaszoBanus. CojepkaHue oOpa3oBaHUS,
COOTBETCTBYIOIIlEE  MPEAMETHBIM  pe3yJibTaTaM OCBOCHMUS
IlpumepHoOii paboueil mporpaMmsl, pacnpenenéHHbIM MO ToAam
o0Oy4YeHUsI, CTPYKTYPUPOBAHO TaKHM OOpa3oM, YTOObI KO BCEM
OCHOBHBIM,  TIPUHIHUIHAIBHBIM  BOIIpocaM  OOydJaromiuecs
obOparmammce HEOIHOKPATHO, 9TOOBI OBJIaJICHUE
MaTEeMaTHYECKUMH TOHSATUSAMH W HaBBIKAMH OCYIIECTBISIIIOCH
MMOCJICIOBATEIbHO M ITOCTYNATEILHO, C COOJIOICHUEM NMPUHLMIA
OPEEeMCTBEHHOCTH, @ HOBBIE 3HAaHWUS BKIIOYAJIMCH B OOIIYIO
CHUCTEMY MaTEeMaTHYEeCKHWX IIPEACTABICHUNH  OOYyYarolnuxcs,
pacmupss u yriayossist e€, oOpa3ysl IIPOYHBIE MHO>KECTBEHHBIE
CBSI3M.
Mecto yuebHOro npeamera «VMartemMaTHKa» B y4eOHOM ILIaHe.
B COOTBETCTBUH c denepanbHBIM rOoCyJapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTAHIAPTOM OCHOBHOI'O OOIIero oopa3zoBaHus
MaTeMaTuka SBIsIeTCs O00s3aTelbHBIM MPEeAMETOM Ha JaHHOM
ypoBHe oOpa3oBaHus. B 5—9 kiaccax y4eOHBIM TipegMmeT
«MaremMaTuka» TpagULIMOHHO HU3ydYaeTcs B paMKaXxX CIEHAYIOIINX
y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «MaremaTtuka», B 7
—9 Kkmaccax — KypcoB «Anrebpa» (BKIOYAs DIESMEHTHI
CTaTUCTUKH W TEOPHUU BeposiTHOCTEH) w  «leomMeTpus».
Hacrosiiett mporpaMmoii BBOAUTCSI CAMOCTOSITSIILHBIN yASOHBIN
Kypc «BeposiTHOCTh U CTaTUCTHUKA».
Hacrosimeir nporpaMMoi npeaycMaTpUBAETCs BBIICICHUE B
y4eOHOM IUIaHE Ha W3Yy4YeHHE MaTeMaTHKh B 5—6 kiaccax 5
Y4eOHBIX YacOB B HEACIIIO B TEUCHHUE KaXKJIOTO rojla OOydeHMs], B
7—9 knaccax 6 y4eOHBIX YaCOB B HEJIEIIO B T€YEHHE KaKIOTO
roga ooydeHus, Bcero 952 y4yeOGHbIX yaca.
Temarnueckoe MJIAaHUPOBAHUE y4eOHBIX KypCOB u
pexkoMeHayeMoe  pacrpeqielieHne y4YeOHOTO BpPEeMEHH  JUIS
U3YYCHUS OTACIbHBIX TEeM, MpPEeqJIOKEHHBbIE B HaCTOSIIEH
nporpaMMme, HaJl0 paccMaTpUBaTh Kak MpUMEpPHBIE OPUEHTUPHI B
HOMOIIb COCTaBHUTEIIO aBTOPCKOW paboueil nOporpamMmbel H
OpeXae BCEro yduTenro. ABTOp pabodell IporpaMMmbl BIpaBe
YBEJIMYUTh WIW YMEHBIIUTH MPEIIIOKEHHOE YHCIO YYeOHBIX
4acoB Ha TEMy, 4YTOOBl YIriIyOUTbCS B TEMaTUKy, OoJjee
3aMHTEPECOBABIIIYI0 YYCHHUKOB, WJIH HAIlPaBUTh YCHJIHUS Ha
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IpEONOJIECHUE 3aTpyAHEHUI. J[OyCTHMO TakXe JIOKAJIbHOE
nepepacnupeneneHue U NEPEeCTaHOBKA DJIIEMEHTOB COAEp KaHUs
BHYTpM JaHHOro kiacca. KomndecTBO mHOpoOBEpOUYHBIX padoT
(TemMaTU4ecKUii W WTOTOBBIII KOHTPOJIb KadyecTBA YCBOEHUS
ydeOHOro Martepuaiia) H WX THI (CaMOCTOSITENbHBIE |
KOHTPOJBHBIE pabOTBI, TECThI) OCTAIOTCSI Ha YCMOTpEHHE
yuntesnas. Taxkke yduTenb BIIpaBe yBEIWYWUTH HIIM YMEHBIIHUTH
qucia0 y4eOHBIX 4YacoB, OTBeAEHHBIX B IlpumepHoii paboueit
nmporpaMMe Ha o000OIIeHHe, ITOBTOPEHHE, CHCTEMaTH3aLHIO
3HaHW oOydarommxcsi. EIMHCTBEHHBIM, HO TIPUHIMIHAIBHO
BOXHBIM KPUTEpPUEM, SIBISIETCA JOCTHKECHHUE pe3yJIbTaTOB
oO0yueHUsl, yKa3aHHBIX B HACTOSIICH MporpaMMme.

IDTAHUPYEMBIE ~ PE3VJIBTATBI  OCBOEHMA  VUYEBHOI'O ITPEJIMETA
«MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHHSA

OcBoenue yueOHoro mnpeamera «MaremaTuka»  JOJDKHO
obecrieynBaTh JIOCTHI)KEHHE Ha YpPOBHE OCHOBHOIO OOIIEro
obOpa3oBaHUsl CIEAYIOIIUX JIMYHOCTHBIX, METANpEeIMETHBIX |
MIPEeIMETHBIX 00pa30BaTEILHBIX PE3yJIbTATOB!

JINYHOCTHBIE Pe3YIbTATDI

JInaHOCTHBIE PEe3yNbTaThl OCBOCHUSI MPOTpPaMMBbl Y4eOHOTO TIpe/
MeTa «MaTeMaTHuKa» XapaKTEepU3yIOTCs:

IlaTpuoTHyeckoe BOCHHTAHHE:

MpOSIBJICHWEM  HHTEpeca K IPOIUIOMY ¢  HACTOSIIEMY
poccuiickoii MaTeMaTUKH, UEHHOCTHBIM OTHOMICHHEM K
JOCTHKCHHUSIM POCCHHCKHUX MaTEeMaTUKOB MW POCCHUCKOM
MaTeMaTHYIEeCKOMN IITKOJTBI, K HUCIIOJT30BaHUIO ITUX
JOCTHKCHHUH B JIPYTUX HAYKaX U MPUKIQIHBIX cepax.
I'pazknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TIpaKJaHHMHA |
peanu3anyu ero Ipas, IPEJCTaBICHUEM O MaTeMaTHYECKUX
ocHoBax (yHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBICHUIA,
Oporeayp TpakIaHCKOTO oOImecTBa (BBIOOPHI, ONPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXJACHHIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX
C  OpakTHYECKMM  OpPUMEHEHHWEM  JIOCTHKEHWH  HayKH,
OCO3HAaHMEM BaKHOCTH MOPAIBHO-ITUYECKHUX IIPUHLHUIIOB B
OEATEITbHOCTHA YYEHOTO.

Tpynosoe BocnuTanue:

YCTaHOBKOH Ha aKTHBHOE YYacTHUE B PEHICHUM MNPaKTHUYECKUX
3a7a4 MaTeMaTUIECKOH HaIlpaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH
MaTeMaTH4eCcKOro oOpa3oBaHUs Ha MPOTSHKEHUH BCEU KU3HU JJTSI
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YCHEmHOW TpodecCHOHaTIbHON JESITEILHOCTA W pPa3BUTHEM
HEOOXO/IMMBIX YMEHHWI; OCO3HAHHBIM BBIOOPOM U ITOCTPOEHUEM
WHANBUAYAJFHOW TPaeKTOPHHU OOpa30oBaHUS W IKU3HEHHBIX
IJIAHOB C Y4YETOM JHUYHBIX WHTEPECOB UM OOIISCTBEHHBIX
MOTPEOHOCTEH.
JcTeTHYeCKOe BOCIUTAHHUE:
CIIOCOOHOCTBIO K  OMOIHOHAIBHOMY H  3CTETHUYECKOMY
BOCIIPHUSATHIO MaTEeMaTUYECKUX OOBEKTOB, 3aJilay, peIleHUuu,
paccyXaeHuii; YMEHHUFO BUETH MaTeMaTUYeCKHe
3aKOHOMEPHOCTH B UCKYCCTBE.
LennocTn HAYYHOT0 MO3HAHNA:
OpHWEeHTaIlMel B JeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY
HayYHBIX TIPEJICTABIIEHUHI OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHUA YCJIOBCKaA, IIpUPOALI M O6HICCTB3, IIOHMMAaHHUECM
MaTeMaTUISCKOU HayKH KakK cepsr 4eJI0BEUYECKOM
OeATeNbHOCTH, JTaroB e€ pa3BUTHSA W 3HAYUMOCTH IS
pa3dBUTHU HUBUWIN3allWH; OBJIAJACHUCM A3BIKOM MAaTCMaTUKH H
MaTeMaTU4YeCKON KyJIbTYpOW KaK CpEJICTBOM IO3HAHUS MHpPa;
OBJIAJICHUEM TIPOCTEUINIUMH HABBIKAMH WCCIEI0BaTEIILCKOMT
AeITEIbHOCTH.
®usuyeckoe BOCNUTaHUe, (opMHUPOBaHHE KYJbLTYPbl 3A0pPOBbA H
IMOLHOHAJIBHOTO 0JIATOTIOTYy YU :
TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUYeCKHe 3HaHUusI B
WHTEpEecax CBOETO 3J0POBbs, BEJCHHS 3JOPOBOr0 00pa3a KU3HU
(3mopoBoe TIMTaHHE, COATTAaHCHUPOBAHHBIM PEXHUM 3aHITHH U
OTHbIXa, perymnsipHas duznueckas AKTUBHOCTH);
chOpMUPOBAHHOCTHIO HaBBIKA pedJICKCUH, IIPU3HAHHUEM
CBOCTO TMpaBa Ha OIIMOKY W TaKOTO > MpaBa JIpyroro
4eJI0BEKa.
JKoJI0rHYecKoe BOCIUTAHHE:
OpHeHTaHHeﬁ Ha IIPpUMCHCHHUEC MAaTCMAaTHUYCCKHUX 3HAaHUHN JJIs1
pelieHus 3a7a4 B OOJIACTH COXPAHHOCTH OKPY’KalOIIEH Cpelbl,
IUTAHUPOBAHUS TNOCTYIMIKOB W OIIGHKH HWX BO3MOXHBIX
MOCIEACTBUM  JJIs OKpY>Xarolen  cpensbl; OCO3HaHUEM
TJI00aTBHOTO XapakTepa JKOJOTHYECKUX NpoOjeM U ITyTed ux
petieHUs.
JInyHOCTHBIE pe3yJbTaThl, O0ecleYUBAOLIME ATANTALMI0 00Y4YaIOIIErocs K
13- MEHSIIOIUMCS YCIOBUSAM COLUATBHONH M IPUPOIHOI cpebl:
TOTOBHOCTBIO K JEHCTBUSIM B YCHOBHUSX HEOIPEAEIEHHOCTH,
TOBBIIIICHUTIO YPOBHS cBOEi KOMITETEHTHOCTH qepes
IPaAKTUICCKYIO OCATCIIBHOCTH, B TOM YHCJIC YMCHHC YUYHUTHBCA Yy
JPYTUX IIOJIeH, IpU- OOpeTaTh B COBMECTHOW NESITSIILHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETSHIIUU U3 OIIBITA JIPYTUX;
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HEOOXOJMMOCTHIO B (DOPMHUPOBAHUN HOBBIX 3HAHUU, B TOM YHCIIC
¢dopmynupoBaTh HIAEH, NOHITHS, THUIIOTE3BI 00 OOBEKTax u
SIBJICHUSIX, B TOM YHCJIE paHee HEe H3BECTHBIX, OCO3HaBaTh
neunuThl  COOCTBEHHBIX 3HAHWHW W KOMIICTCHTHOCTEH,
IJIAHUPOBATh CBOE pPa3BUTHE;
CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAaITHIO,
BOCIIPUHHUMATh CTPECCOBYIO CUTYaIHIO KakK BBI3OB,
TpeOyromuii KOHTpPMEP, KOPPEKTUPOBATh HNPUHUMAESMBbIC
peuieHus U nelcTBUSA, POPMYIITUPOBATh U OIIEHUBATh PUCKH U
MOCJIEACTBUS, (POPMHUPOBATH ONBIT.
MeTtanpeiMeTHbI€ Pe3VJIbTATHI
MeranpeqMeTHBIE PE3yIbTaThl OCBOCHUS IIPOTrPaMMBl  Y4eOHOTO
npeaMera «MaremaTuka» XapaKTepu3yITCs OBIIAJICHUEM
VHUBEPCATILHLIMY HOZHAGAMEIbHBIMU OelCMBUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU Oelicmeusamu u VHUBEPCAIbHBIMU
DeYIAMUBHBIMU OeliCIEUMU.
YHueepcanvuvle  noznasamenwvnvie  Oeticmeus — obecneuusarom
Gdopmuposanue 6aA308blX KOSHUMUBHBIX HNPOYECCO8 00YUAOUWUXCS
(oceoenue Memooo8 NO3HAHUSL OKPYIICAOWE20 Mupd; NpUMeHeHUue
N02UYECKUX, UCCIed08aAMeNbCKUX onepayuli, yMeHuii pabomams C
unpopmayueti).
Bba3zoBblie Joruveckue eiicTBus:
BBISIBIISITH W XapaKTepHU30BaTh CYIIECTBEHHBIC IIPU3HAKHA
MaTeMaTUYECKUX OOBCKTOB, ITOHSITHH, OTHOUICHUN MEXKITY
HOHSATHUSIMU, dopmynupoBaTh OTIpE/ICIICHUS TMOHSITUM;
YyCTaHaBIUBAaTh CYINECTBEHHBIN TIPU3HAK KJIACCU(UKAIINH,
OCHOBaHHs i1 OOOOMIEHWsT W CPaBHEHHUs, KPUTEPUU
OPOBOJIUMOTO aHaJIN3a;
BOCIIPUHUMATH, ()OPMYIIUPOBATh U MTPEOOPa3ZOBBIBATH CYXKJICHUS:
YTBEPAUTCSIILHBIC W OTPHUIIATEIbHBIC, C€IMHUYHBIC, YacTHBIC U
o0mue; yCIOBHBIC,
BBISIBIISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3H U
npoTuBopeunss B  (¢akrax, JaHHBIX, HaOIMIOAEHUSIX U
YTBEPXKACHUSIX; MpeajiaraTb KPUTEPHUH JJIsl  BBISBJICHUS
3aKOHOMEPHOCTEN U NPOTUBOPECYUMUIL;
enaTh  BBIBOJBI C  HCIIOJIB30BAaHWUEM  3aKOHOB  JIOTHKH,
JIEeTyKTUBHBIX u HUHIYKTHUBHBIX YMO3aKIFOYSHHH,
YMO3AKJIIOUYEHUN IO aHAJIOTUH;
pa3bupark JOKa3zaTenbCTBA MaTEMAaTUYSCKUX YTBEPKICHUU
(opsiMple W OT TIPOTUBHOTO), MPOBOIUTH CaMOCTOSTEIHHO
HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTU4EeCKUX (akros,
BBICTpaMBaTh  apryMCHTAIIUIO, IPUBOJIUTH  TIPUMEPHl U
KOHTPIIPUMEPHEI; OOOCHOBHIBAaThH COOCTBEHHBIC PACCYKJICHUS;
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BBIOUpaTh croco0 perreHust ydyeOHOUW 3amadyu  (CpaBHUBATh

HECKOJIbKO  BapHaHTOB  pEIICHHS, BBIOMpaTh  Hauboee
OOAXOMSIIUKA ¢ y4ETOM  CaMOCTOSITEILHO  BBIJICICHHBIX
KPUTEPHUEB).

ba3oBbie nccienoBaTenbekue AefCTBHSA:
® HCIOJIL30BaTh BOIIPOCHI ~ KaK  HCCJIEHOBATEIBCKUU
UHCTPYMEHT II0- 3HaHWA; (PopmMyIMpoBaTh BOIPOCHI,

(pukcupyromme IPOTUBOpEUHE, npobiemy,
CaMOCTOATCIIBHO YCTaHaBJIMBAaTb HWCKOMOC W HaHHOC,
¢dopmupoBaTh  THUIIOTE3Yy, AapryMCHTHUPOBATh  CBOIO

TMO3UIHIO, MHCHHUE;

¢ [OPOBOJUTH MO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY
HECJIOXKHBIA KCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE MO
YCTaHOBJICHHUIO ocoOeHHOCTEH MaTeMaTHYSCKOTO
00BeKTa, 3aBUCUMOCTEH OOBEKTOB MEXY COOOI;

® CaMOCTOSITEIILHO (POPMYIIHPOBATH OOOOIICHHUS U BBIBOIBI
no pe3yibTaTam MPOBEAEHHOTO HaOJIIOICHU S,
WCCJICIOBAHUSI, OIEHUBATh JIOCTOBEPHOCTH ITOJYyYCHHBIX
pe3ynabpTaToOB, BBIBOIOB U OOOOIICHUI;

¢ [POTHO3UPOBATH BO3MOKHOE PA3BUTHE IIPOIIecca, a TAKKe
BbIABUTATH IMPCAIIOIOXKECHUA O €ro pa3sBUTHMU B HOBBIX

YCIJIOBUSAX.
PaGora ¢ nndopmanmueii:
® BBISBISITH HEJIOCTaTOYHOCTh u N30BITOYHOCTH
uHOpMaAIIUM, HAaHHBIX, HEOOXOAMMBIX [UISI PEIICHUSI
3a7a4u;
e BBIOMpATH, aHaJIN3UpPOBATh, CUCTEMATU3UPOBATL U

WHTEPOPETUPOBATh HH(OPMAIIHIO pPa3IUYHBIX BUIOB U
dop™m npencraBieHUS;

e BpIOUpaTh ¢GOpMy TIpeAcTaBieHUs HWHGOPMALUH U
WJUTIOCTPUPOBATh pemaemeble 3aga9u cxXemamH,
nuarpaMMamHu, THOM rpauKoi U UX KOMOHHAIIUSIMU;

® OICHUBATh HAAEKHOCTH HWHOOpPMAIMM IO KPUTEPHSIM,
MIPE/UIOKEHHBIM ~ yUYHUTEJIEM WIH  CHOPMYJIMPOBAHHBIM
CaMOCTOSITEIILHO.

Yuueepcanvnvie  KOMMyHuKamuenwvle Oelicmeus — obecneyusarom
CPOPMUPOBAHHOCTIb COYUATILHBIX HABBIKOS 0OVHAIOUWUXCAL.
OOuieHue:

e BOCOpMHUMATE HW  (OPMYJIMPOBATH  CYXJICHHS B
COOTBETCTBHUH C YCJIOBHSMH W MEIISIMH OOIIEHHS; SICHO,
TOYHO, TPaMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUsS MO
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XONy pelIeHMus 3aJadyd, KOMMEHTHPOBATh MOJIyYE€HHBIH
pe3yabTar;

B XoZe oOCyXIeHHs 3adaBaTh BOIIPOCHI IO CYLIECTBY
obOcyxxzmaeMoll TeMbl, NpoOJIeMBbl, pelIaeMol 3axadu,
BBICKA3bIBaTh HJEH, HalleJIEHHbIE Ha MOWCK PEIICHUS;
COTIOCTaBJISITh CBOU CY’KJICHUS C CYXICHUSIMH IPYTHUX
YYaCTHHUKOB JAuanora, oOOHapy»>XuBaTh pa3jndue U

CXOJICTBO TMO3UIIHH; B KOPPEKTHON dopme
(opmynupoBaTh pa3zHOIJIACHS, CBOH BO3PAKCHUS;
npeacCTaBJIATh PE3yIbTAThI PCIICHUS 3aga4y,

3KCIIEPUMEHTA, UCCJIEIOBAHUsI, IIPOEKTA; CAMOCTOSITEILHO
BbIOMpaTs ¢GopMaT BBICTYIUIEHHS C Y4ETOM 3adad
Ope3eHTalluy U OCOOCHHOCTEH ay TUTOPUH.

CoTpyIHUYECTBO:

MOHUMATh U HCIIOJB30BaTh MPEUMYyNISCTBA KOMaHIHOM!
W WHIWUBHUIYaJLHONH paboThl NPU PEHICHUU YYeOHBIX
MaTeMaTHUYEeCKUX 3aJay; NPUHUMATH [EeJIb COBMECTHOM
JIeSATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThI, pacmpenensiTb BHABI padoOT, IOTOBapUBATHCS,
o0cyx)aaTh TIPOIECC U pe3yJibTaT padoThl; 0000IIATH
MHEHHSI HECKOJIBKHX JIIOICH;

Y4acTBOBATh B IPYHIOBBIX opMax paboOThI (00CyKACHUS,
0OMEH MHEHHMSIMH, MO3TOBBIC IITYPMbI U JIP.); BBHIITOJHSTH
CBOIO YacTh paOOTHI U KOOPJIHHUPOBATH CBOM JICUCTBHS C
JPYTUMH YJIeHaMH KOMaHIbI; OIICHUBATh KAYeCTBO CBOErO
BKJIaJa B o0 MNPOAYKT  TIO KPUTEPHSIM,
chOpMyIITMPOBAaHHBIM yYaCTHUKAMHU B3aUMOICHCTBHS.

Yuusepcanvuvie pezyiamugHble Oeticmaust obecneuusarom
Gdopmuposanue CMbICIOBbIX YCIMAHOBOK U  ICUSHEHHLIX HABLIKOS
JUYHOCTU.

Camoopranu3anys:

CaMOCTOSITEJIFHO COCTaBJISITh IUJIAH, QJITOPUTM PEHICHUS
3aga4u (MJIM €ro YacTh), BBIOMpATh CHOCOO pEIIeHUs C
y4€TOM  HMEIOIIMXCS  PECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBaTh W KOPPEKTHPOBATH
BapHUaHTHI PEIICHUH ¢ yIETOM HOBOUW MH(MOPMAITHH.

CaMOKOHTPOJIb:

BJIAZIETh  CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJIS
mpollecca M pe3yjibTaTa pelmIeHus] MaTeMaTH4YecKOoM
3a7a4u;

OpEeaBUIETh TPYAHOCTH, KOTOPBhIE MOTYT BO3HUKHYTH NPU
peuleHnn 3ajladyi, BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTH
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Ha OCHOBE HOBBIX OOCTOSTCIBLCTB, HAHJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTCH;

e OIICHWBATh COOTBETCTBHUE pe3yJbTara JesATEIbHOCTH
MOCTABJICHHOU 1IEJIM U YCIIOBUSIM, OOBSICHATH MPUYUHBI
OOCTHIXKCHUSI HWJIM  HEJIOCTHMIKCHUS 1ICJIM, HaXOJUTh
omuroOKy, 1aBaTh OLICHKY NMTPUOOPETEHHOMY OIIBITY.

ITIPEAMETHBIE PE3VIJIBTATEI

IIpeameTHble pe3ynbTaThl oOcBOoeHUsI IlpumepHoill pabouei
OporpaMMbl IO MaTeMaTUKE MPEJICTaBICHBI 110 ToJlaM OO0y4YeHUs
B CHEOYIOIIMX paszlernax MOporpaMMBI B paMKaxX OTAEIbHBIX
KypcoB: B 5—6 kimaccax — Kypca «Maremartnka», B 7—9
KJlaccax — KypCOB

«Anrebpa», «I'eomerpusi», «BepoATHOCTE U CTATUCTHUKAY.
PaszBurue JIOTUYECKUX NpeaCTaBICHUN u HaBbIKOB
JIOTUYECKOTO MBIIIEHUS OCYIIECTBIISIETCS HAa NPOTSHKEHUN BCEX
jeT oOy4deHHsI B OCHOBHOM IMIKOJIE B paMKax BCE€X Ha3BaHHBIX
KypcoB. IIpenmnomnaraercsi, 94TO BBIMYCKHHUK OCHOBHOI IIIKOJIBI
CMOXKET CTPOUTH BBICKA3bIBAaHUS W OTPUIIAHHUS BBICKAa3bIBaHUH,
pacno3HaBaTh  HUCTHHHBIE MW JIOXKHBIE  BBICKA3bIBaHWUS,

OPUBOIUTH IpUMeEpPHI u KOHTPIIPUMEDHI, OoBJIaEEeT
OOHATHSIMHA: oTIpeJieneHue, akcmomMma, Teopema,
JOKa3aTelIbCTBO — U HAYYUTCS HMCIOJIbB30BaTh WX IPHU

BBITIOJTHEHUH yUeOHBIX U BHEYUYCOHBIX 3aj1ad.
[IPUMEPHASl PABOYAS TTPOTPAMMA YYEBHOI'O KYPCA

«MATEMATHKA». 5-6 KJIACCBI
LEJIM U3YYEHUA YUEBHOI'O KYPCA

IIpropuTeTHBIMU LIETISIMH OOyYEeHHS MaTeMaThke B 5—6 Kitaccax
SIBJISTFOTCSL:

® TOpPOJOJDKECHUE bopmupoBanus OCHOBHBIX
MaATEMATHUUYCCKHUX MMOHSATUMN (‘-II/ICJ'IO, BCJIMYHHA,
reoMeTpuIecKas ¢urypa), o0ecrIeunBarOIINX

MMPEEeMCTBEHHOCTh M IEPCIEKTHBHOCTH MaTEMaTHYECKOTO
obOpa3zoBaHUs 00yYAIOIIHUXCS;

° Pa3BUTHUC HUHTCIJIJICKTYaJIbHBIX nu TBOPYCCKHUX
CIIOCOOHOCTEH o0ydJaromuxcs, MO3HABATCIILHOMU
aKTHBHOCTH, HCCJICIOBATEIBCKUX YMEHHH, HHTEpeca K
U3YYCHUIO MaTeMaTHKU,

® TMOABEACHHUE OOydYaroIMuXCsi Ha JOCTYIMHOM JII HHX
YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MAaTEMaTHKH U
OKPY’KarolIero Mupa;
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e (dopmupoBaHue byHKITHOHATEHOM! MaTeMaTU4YEeCKOU
TPaMOTHOCTH: YMEHUsS paclo3HaBaTh MaTeMaTHYECKHE
OOBEKThl B  pEaJbHBIX JKU3HEHHBIX CUTYaIHUsIX,
OPUMEHSITh OCBOSCHHBIC YMEHUS JJIsl PELLICHUS TIPAKTHUKO-
OPHEHTHUPOBAHHBIX 3axad4, UHTEPHPETUPOBATH
NOJIydeHHbIE pe3yJibTaTbl MW  OI€HHWBAaTh WX Ha
COOTBETCTBHUE NPAKTUYECKOU CUTYyallUU.

OcCHOBHBIE JIMHUHM COAEpKaHHUS Kypca MaTeMaTHKH B 5—6
Kjlaccax — apudMeTHYecKasi M TIeOMeTpHUYecKasi, KOTOpbIe
pa3BUBAIOTCS  MapajUieIbHO, KakJas B COOTBETCTBUH C
COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT APYTOM,
a B TECHOM KOHTAaKT€ M B3auMoOJeMcTBUMU. Takke B Kypce
IIPOUCXOAUT  3HAKOMCTBO C  DJJ€MEHTaMH  ainrebpesl ©
OIMCATEJIbHONW CTAaTUCTHUKU.

N3ydenue apudMETHUECKOTO Marepuaia HadWHAETCsS CO
CUCTEeMaTH3allMd M Pa3BUTHSA 3HAHUHW O HaATypaJbHBIX YHCIAX,
HOJIY4YE€HHBIX B HavYaJbHOU IIKOJIE. Ilpu 3TOM
COBEPILICHCTBOBAHUE BBIUMCJIUTEIBHOM! TEXHUKH u
(opMupoBaHHE HOBBIX TEOPETHUYSCKHUX 3HAHUU COYETACTCSI C
pPa3BUTHEM BBIUUCIUTEIBHON KYJBTYpPhl, B YacTHOCTH C
oOydeHHeM TIpOCTEUNIUM TIpuEMaM TPUKUJIKA ¢  OIIEHKU
pPe3yJipTaTOB BBIYUCICHUNU. M3ydeHue HaTypaJibHBIX YMCEN
npoaoikaeTcs B 6 Kjacce 3HAKOMCTBOM € HadallbHBIMU
MOHATHUSIMH TEOPUU IEIUMOCTH.

Jpyroit KpynmHBIN OJ0K B coAeprkaHUM apU(PMEeTHIECKON JTMHUHU
— 910 Apobu. Hauano n3ydeHnss OOBIKHOBEHHBIX U JECITHUIHBIX
npoOell OTHEeCEeHO K 5 Kilaccy. DTO HEpPBBIA 3Tall B OCBOCHHUU
npoOeif, Korjla MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIIESIMHU,
MOHSATUSIMUA TeMbl. [IpH ATOM paccMOTpeHHE OOBIKHOBEHHBIX
apobeii B  OOMHOM  00BEME  OpeAUIecTBYeT  HU3YyYCHUIO
IECATHYHBIX Apo0Oeil, 4To MenecooOpa3sHO C TOYKUA 3pEHUS
JIOTUKH HU3JI0KCHUSI YUCIOBOU JIMHUU, KOTZla [IpaBuiia ICUCTBUU C
JIECSITUYHBIMHA NIPOOSIMM MOKHO OOOCHOBaTh Y>K€ H3BECTHBIMH
aJropuTMaMH  BBINOJIHEHUS JIEUCTBUH C OOBIKHOBEHHBIMU
OpoOsiMu. 3HAKOMCTBO C JACCATUYHBIMH JIPOOSIMH PACIITHPUT
BO3MOXXHOCTH ISl TIOHMMaHHUSI OOYYarOIIUMHUCS TPHUKIIATHOTO
MPUMEHEHUs] HOBOU 3aIlMCH NPHU U3YyYEHHUH JPYTrUX NPEaIMETOB U
Opy OpaKTUUECKOM Hcnoib3oBaHUU. K 6 ki1accy oTHECEH BTOpPOU
STar B M3YYEHHUH JPOOCH, rae MpOUCXOUT COBEPIICHCTBOBAHUC
HaBBIKOB CpaBHEHWsI W IIpeoOpa3oBaHHsT ApoOeill, OCBOEHHE
HOBBIX BBIYHUCIUTEIBHBIX AJITOPUTMOB, OTTAaYMBaHUE TEXHUKU
BBIUMCJICHUN, B TOM YHCJIC 3HAUYEHUH BBIPAXKEHUH, COAEpKalIUX
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1 OOBIKHOBEHHBIC, U JICCSITUYHBIC ApOOH, YyCTAHOBJIICHUE CBSI3CH
MEXIYy HUMH, PACCMOTPEHHUE IPUEMOB pELICHUS 3allad Ha ApOoOH.
B nauane 6 kiacca NPOHUCXOAUT 3HAKOMCTBO C IIOHSTHUEM
IpOLIEHTA.
OCOOGEHHOCTBIO H3YYCHUSI IOJIOKHUTEIBHBIX W OTPHULATEIBHBIX
qucen SBIISIETCS TO, YTO OHU Tak)X€ MOTYT pacCcMaTpUBaTHCS B
HECKOJBKO »JTanoB. B 6 Kilacce B Hayaje HW3YYE€HHUS TEMBI
«llomoxxuTenpHBIE W  OTPHULATENBHBIE YMCIa» BBIAEIACTCS
noareMa «lLlenele uncna», B pamMKax KOTOpPOH 3HAKOMCTBO C
OTPHULATEIBHBIMHU YHUCIAMH U JEHCTBUSIMHU C MOJIOKUTEIbHBIMU U
OTpULIATETbHBIMHU qucjIaMu MPOUCXOIUT Ha OCHOBE
CONEPKATENBHOIO MOAXOAa. OTO MO3BOJAECT Ha JOCTYITHOM
YPOBHE MO3HAaKOMHTh Y4YaIIMXCsl IPAKTHYECKH CO BCEMH
OCHOBHBIMH IOHATUSAMH TE€MBI, B TOM YHCJIE U C IIpaBUIIaMU
3HAKOB IIPHU BBIITOJHEHUH apu(PMETHUECKUX AercTBUi. M3yueHue
palMoOHaNBbHBIX 4YHCEJI Ha 3TOM HE 3aKOHYWUTCSA, a Oyner
MPOAOIDKEHO B Kypce anreOpsl 7 Kjtacca, YTO CTAaHET CIIEIYFOIIUM
MNpPOXOJIOM BCEX MNPUHIMIIHAIBHBIX BOMNPOCOB, TEM CaMbIM
paszeseHue TPYAHOCTEH OOJIerdyaeT BOCHPHUATHE MaTepHhaia, a
pacripezieieHue BO  BPEMEHH  CIIOCOOCTBYET  IIPOYHOCTH
MpuoOpeTaeMbIX HABBIKOB.
IIpu oOyueHMH pEIICHHUIO TEKCTOBBIX 3adad B 5—6 Kiaccax
HUCTHOJIB3YIOTCS apudMETHYECKUE NPUEMBI pelieHusl. TeKCTOBbIC
3a7a4u, peluraeMbple MpU OTPAOOTKE BHIUYUCIUTEIHFHBIX HABBIKOB B
5—6 kJjlaccax, paccMaTpUBAIOTCS 3aJlauM CJIEAYIOUIUX BHUIOB:
3a7a4yd Ha JBHM)KEHHME, Ha 4YacTH, Ha NOKYIIKM, Ha palboTy u
NPOU3BOIUTEIILHOCTh, Ha IPOLEHTHI, HAa OTHONIEHUA WU
nponopuuu. Kpome Toro, oOyuyarompecs 3HAKOMSITCS C
npuéMaMu peleHus 3a7ad nepedbopoM BO3MOKHBIX BapUaHTOB,
ydarcs padoTtark ¢ wWHpoOpMamueur, mpencTaBiIeHHOW B ¢opme
TaOJIUI] WIN JUarpaMM.
B IIpumepnoit padoueii nporpaMmme npeayCMOTPEHO
¢popmupoBanue OpPONEAEBTUUECKUX anreOpanvdecKux
OpeacTaBJICHUM. BbykBa kak CHMBOJ HEKOTOPOIO 4YHCIa B
3aBHUCUMOCTH OT MaTe€MaTH4YeCcKOro KOHTEKCTa BBOJUTCS
NOCTENEHHO. bBbyKBEHHass CHMBOJHMKA IIHPOKO MCIIOIb3yETCSA
OpeXxae BCEero Jjisl  3alucyd  Oo0ImMX  yTBEp)KIACHUH U
NpenjaoKeHnu, (opMys, B YaCTHOCTH JJs BBIYHUCICHHUS
T€OMETPHUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEJIS» YHCIIA.
B xypce «Marematukm» 5—6 KIJIaCCOB IpeacTaBJICHA HATJISIIHAS
TeOMEeTpHs, HampaBJIeHHasi Ha  pa3BUTHE  OOpa3HOro
MBIIJIIEHUS, OPOCTPAHCTBEHHOT'O BOOOpa>KeHUS,
H300pa3UTENILHBIX YMEHHNW. DTO BaXKHBIM 3Tan B H3YyUYCHUH
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T€OMETPHUU, KOTOPBIA  OCYHISCTBISICTCSI Ha  HarJIsgHO-
OPaKTUIECKOM YpOBHE, OIMpaeTcsl Ha HarjsigIHOOOpa3Hoe

MBIIIJIEHUE 00yJaronTXCcsI. Bomnbpmoias poJb OTBOJUTCS
OPaKTUIYECKON OesITEIIHbHOCTH, OTIBITY, IKCIICPUMEHTY,
MOJEJIMPOBAHUIO. OOyuJaromuecs 3HAKOMSITCS c

TeOMETPUYIECKUMHU (PpUTypaMu Ha MIIOCKOCTH U B POCTPAHCTBE,
C UX MPOCTECHIITUMH KOH(PUTYPAIUSIMH, yIaTCsI H300pakaTh UX
Ha HEJIMHOBAHHOW M KJIETYATOM Oymare, paccMaTpyUBarOT WX
npocTeiiimue cBoidicTBa. B mpouecce wu3ydyeHuss HarsiTHOU
TeOMETPUHU 3HAHUS, ITOIyUYEHHBIE OOYYarOIIMMHUCS B Ha4YaIbHOU
IIKOJI€, CHCTEMAaTU3UPYIOTCS U PACHIUPAIOTCS.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CoriracHo y4ueOHOMYy IJlaHy B 5—6 Kilaccax wu3ydaercs
UHTETPUPOBaHHBIA  mpeaMeT  «MaremaTuka»,  KOTOPBIH
BKJIIOYaeT apudMeTHHecKuid MaTepual W  HarsIIHYIO
TEOMETPHUIO, a TaKXKe TIIPOICJICBTUUYECKHUE CBEACHUS W3
anreOpel, DJIEMEHTHI JIOTMKM W Hadajla OIHCcaTeJIbHON
CTaTUCTHUKH.

Y4yeOHBIH TJIaH HA HW3YYCHHE MaTeMaTuku B 5—6 Kiaccax
OTBOAUT HE MeHee 5 ydeOHBIX YacoB B HEACNIO B TEUYCHUE
KaXJaoro roga oOydyeHusi, Bcero He meHee 340 y4eOHBIX YacoB.

COHEPXXAHUME YYEBHOI'O KYPCA (I10 TOOAM OBYUEHU )
5 knacc
HatypaneHble uncna U HyJb
Harypanpaoe wuwmcmo. Psag HarypamsHBIX 4YwHcel. Ywucmo O.
N300pakeHne HaTypaJIbHBIX YHCE]I TOYKAMU HAa KOOPIAWHATHOU
(4ucnoBOi) MPSIMOU.
HOSI/IHI/IOHHaH cCUCTEMAa cUHuclIeHHus. PumMmckas HyMEpanusi Kak
IIpumMep HCHOSHHHOHHOﬁ CUCTCMBbI CYHCJIICHUA. HeC}ITI/ILIHaSI
cHUcTeMa CUUCIICHUSI.
CpaBHEHHE HATypaJIbHBIX YUCEN, CPABHEHUE HATYPAJIbHBIX YUCEN
c HynéM. Crioco6bl cpaBHeHHs. OKpyTrJIeHHE HaTypajJbHBIX
quce.
CrnoxeHue HaTypalbHBIX YHUCEJI; CBOMCTBO HYJISI HPU CIIOKEHUH.
Brrauranme kak neWcTBHE, OOpaTHOE CIIOKEHUIO. Y MHOKCHHE
HaTypaJlbHBbIX HUCCII, CBOMCTBA HYJIS H CIANHUIIBI Ipun
YMHOXXeHUH. JlemeHue Kak AercTBHe, OOpaTHOE YMHOMKEHHIO.
KoMmnoneHnTsl geiicTBui, cBsI3b Mexay HumH. IIpoBepka
pesynbTara apudmerndeckoro Aeiicteusa. IlepemecturenpHoe U
COYeTaTeIILHOE CBOWCTBA (3aKOHBI) CIIOKCHHUS W YMHOXCHUS,
pacopenenuTesIbHOE CBOMCTBO (3aKOH) YMHOKESHUSI.

14



Hcnonp3oBanue OyKB AJis1 OOO3HAYEHUSI HEHU3BECTHOTO
KOMIIOHECHTA ¥ 3allUCH CBOWCTB apU(PMETHICCKHUX JICHCTBHM.
Jemurenn u KpaTHBIE YWCIa, Pa3jIoKeHWE Ha MHOXUTEIH.
ITpocTteie u cocraBHbie unciaa. [Ipu3Haku genumocTu Ha 2, S,
10, 3, 9. Jlenenue ¢ ocTaTKOM.
CrteneHb C HAaTypaJIbHBIM MOKa3aTejeM. 3alrch 9Uciia B BUJIC
CYMMBI Pa3psiAHBIX CJIara€MbIX.
UucioBoe BhIpakeHUE. BbIYHWCIICEHHWE 3HAYEHW YHCIOBBIX
BBIPAXKCHUU; OOPSIA0K BBITIOJIHEHUS AOeUCTBUH.
Hcnonp3oBaHne 0OpHU BBIYHUCICHUSAX MI€PEMECTUTEIBHOTO U
COYEeTaTeIbHOI'O CBOMCTB (3aKOHOB) CJIOKEHHS W YMHOXXEHWUS,
pacnpenenuTeIbHOTO CBOMCTBAa YMHOYXKEHHUS.
Hpobu
IIpencraBnenue o ApoOU Kak cnocoOe 3amyucy YacTH BEIWYUHBL.
OOwIkHOBeHHBIE npobOu. [IpaBuiIbHBIE W HEeNpaBUJIBHBIC APOOH.
CwmenragHass IpoOb;, MpEACTABICHUE CMEIaHHOW OpoOM B BHUIC
HETIpaBWJIBHOW JpoOW W BBIACICHHE IIeJIOM YacTH dYHclia U3
HENpaBWJIBbHON npoOu. M3o00pakeHne apoOeil TouykamMu Ha
quciaoBol mpsimor. OcHOBHOE cBoWcTBO Apobu. CokpaiieHue
npooOeit. IlpuBemenue apodbu K  HOBOMY 3HAMEHATEIIO.
CpaBHeHue apoOeii.
CrnoxxeHne U BbIYATaHUE NpoOei. YMHOXEHHE U [elICHUE
npobeit; B3anMHO-0OpaTHBIe Apodn. HaxorkaeHne d4acT IIeJI0TO
U LIEJIOTO TI0 €T0 YacTH.
Jecsatuunas 3anuck apoOeii. IlpencraBieHue ACCATHYHOMU
OpoOu B BHUAE OOBIKHOBEHHOH. M3oOpakeHHE IECATHIHBIX
apoOeit TouykaMH ~ Ha  YHCJIOBOM  mpsimoi.  CpaBHEHHE
JIECSITUYIHBIX APOOeii.
Apudmerndyeckue  JEUCTBUS C  JAECATUYHBIMH  NIPOOSMHU.
OKpyTJIECHUE NECATUYHBIX TPOOCH.
Pelrenrie TEKCTOBBIX 3aa4
Pentenne TeKCTOBBIX 3ajiad  apuUPMETHUYSCKUM CIIOCOOOM.
Pemrenune nornveckux 3asad. Penrenue 3aiad nepebopom Bcex
BO3MOJKHBIX BapuaHTOB. Vcnosib30BaHue IIpU pPEIIeHUH 3a7ad
TaOJINII U CXEM.
Pemrenue 3amad, cozepskamux 3aBHCHMOCTH, CBS3BIBAIOIINE
BEJIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; II€Ha, KOJMYECTBO,
CTOUMOCTH. EAQWHUWIIBI WU3MEpeHUus: Macchl, 00bEMa, LEHBI;
paccTositHUsI, BPEMEHH, CKOpocTH. CBsA3b MEXAYy €AWHHUIIAMU
U3MEPEeHUs KaXXKI0W BEITUINHEI.
Permmenne ocHOBHBIX 3amad Ha APOOH.
IlpencraBnenne JaHHBIX B BUJE TaOJNHUIl, CTOJOYATHIX
aUarpamMm.

15



HarnsgHas reomerpust
Harnsaasrie ipencraBneHns o purypax Ha IUIOCKOCTH: TOYKa,
nopsimMasi, OTpPE30K, JIy4, YyroJj, JIOMaHasl, MHOI'OYIrOJbHUK,
OKPY>XHOCTb, Kpyr. Yroiu. Ilpsamoii, ocTpelii, Tynoum u
Pa3BEPHYTHIN yIbI.
Jnuaa oTpe3ka, MeTpudYeckhe eIWHUIBI JIHHBL. JlnuHa
JIOMaHOM, IIEPUMETP MHOI'OYT'OJIBHUKA. N3mepenue U
NOCTPOCHHUE YIJIOB C IMIOMOILBIO TPAHCIIOPTHUPA.
Harnsaasie npencraBieHust o GUrypax Ha IDTOCKOCTH: MHOTO-
YTOJIBHUK;, MPSIMOYTOJbHUK, KBajJpaT, TpPEYrojJbHUK, O
paBeHcTBe QUTYP.
N3o0paxenne ¢uryp, B TOM YHCIIEe Ha KJeTdaToil Oymare.
IlocTpoenne koHpUTrypauii U3 gacTteil IpsAMOi, OKPY>KHOCTH
Ha HEJIWHOBaHHOW W KieTtdyaToil Oymare. Vcrmonb3oBaHue
CBOMCTB CTOPOH U YTJIOB ONPSIMOYTOJIBHUKA, KBaJgpara.
IInomane NpssMOyrolbHUKA U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX
U3 OIPSIMOYTOJIBHUKOB, B TOM 4YHCIIe (PUTyp, N300pakEHHBIX HA
KJieTyaroii Oymare. EnuHUIIBI U3MEpEHUS TUIOMIA IH.
Harnsimaele mpencraBieHWss O TIPOCTPAHCTBEHHBIX (UTypax:
OpPSIMOYTOJIFHBIM ~ TIapajuiejienuriesl, KyO, MHOTOTPaHHHUKH.
HN3obpakeHre MpOoCTEHINNX MHOTOTPaHHUKOB. Pa3BépTkm Kyba u
napamnenenumnena. Co3gaHue MoOJieJIel MHOTOTPAaHHUKOB (U3
Oymaru, IIpOBOJIOKH, TUIACTUJINHA U JIp.).
OO0BEM MNPSMOYTOJIBHOTO TapajuielienuIiesia, Kyoa. EauHUIIbI
U3MEepeHUsT 00BEMa.
6 Knacc
HarypansHbie uncina
ApudmMerndeckue JISHCTBUS C MHOTO3HAYHBIMU HATypPaIbHBIMHU
yuciaaMyd.  YHCJIOBBIE  BBIPAXEHUS, IMOPSJIOK  AEUCTBUH,
HWCTIOJIb30BaHUE CKOOOK. Mcronp3oBaHMe TOpH  BBIYHUCICHUSX
MIEePEMECTUTEIFHOTO W COYETATEJILHOTO CBOMCTB CIOXEHHUS U
YMHOXXEHHUSI, pPacCOpEICIUTEIILHOTO  CBOMCTBA  YMHOMKCHHUSI.
OkpyTrjeHue HaTypalbHbIX YHUCEII.
Jenurenu v KpaTHBIC YUCIa; HAUOOIBIINN OONINH NSTUTEIIb U
HanWMeHblllee oOmiee  KparHoe. JleduMOCTh CyMMBI U
npousBelieHus. JleneHue ¢ OCTaTKOM.
Hpobu
OOBIKHOBEHHAas1 JIPOOb, OCHOBHOE CBOWMCTBO JIpOOU, COKpaIleHHuE
npoOeii. CpaBHeHHE U yIopsinouynBaHWe ApooOei. Penrenne 3agaq
Ha HaXOXJEHHE YacTU OT LEeJOor0 M LEJOoro II0 €ro 4YacTH.
JlpobHoe 4mciao Kak pe3yiabTar geiieHus. llpencraBieHune
JeCATHYHOW JnpoObu B BUAEC OOBIKHOBEHHOW JpoOW U
BO3MOYHOCTh TIPEJICTABIICHUs OOBIKHOBEHHOW JpoOM B BUIE
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necsitnaHou. JlecsitTuuHble ApoOUM M MeTpudecKasi CUcTeMa Mep.
Apudmernyeckue OEHCTBUSA UM YHCIOBBIE BBIPAXXEHHUSI C
OOBIKHOBEHHBIMH M JECSITUUHBIMU APOOSIMU.

OtHomenue. Jlenenne B AaHHOM OTHOIIEHMH. MacmTao,
nponopuus. [IpuMeHenne nponopuii Npu pelieHny 3aaad.
Ilousitne mponenra. BerumcieHue IPONCHTA OT BEJIUYUHBI U
BEJIMYMHBI 1O €€ [OpoLeHTYy. BrelpaxxeHne  INpOLIEHTOB
JECSITUYHBIMH ~ poOsimu. Pemenune 3agad  Ha OpPOLCHTHI.
BrIpakeHne OTHOIIEHUST BEIMYMH B MPOILEHTAX.

ITonoxuTenbHble U OTPULIATENBHBIE YHCIIA

IlonmoxurenbHble W OTpULATENbHBIE 4uciaa. lLlenble uymuca.
Monyne uymcna, TeoOMeTpudecKas HWHTEpHpeTanuss MOIYJIs
gucna. HM3o00pakeHHe YHCEl Ha KOOPAWHATHOW IIPSIMOM.
YHucioBble OPOMEKYTKH. CpaBHeHUE qucell.
Apudmernyeckue  AEHWCTBUS C  IOJIOXKUTEJIBHBIMH |
OTPHULIATENBHBIMH YHUCIAMM.

IIpssmMoyronpHast cucreMa  KOOpAMHAaT Ha  ILJIOCKOCTH.
KoopannaTtel TOYKM Ha IUIOCKOCTH, alOcuucca M OpAWHAaTa.
IToctpoenue Touek U GUTyp Ha KOOPAUHATHON TNIOCKOCTH.
BykBeHHBIE BBIpasKEeHUS

IIpumenenne OyKB IJIs1 3allMICH MaTE€MaTUYECKHUX BBIPAKEHUU
u  Tpenigoxenuit. CBoiicTBa apU(PMETHUECKUX  JISHCTBUH.
BykBeHHBIE BBIpA)KEHUSI W YHUCIIOBBIE NMOJACTAaHOBKH. byKBEeHHBIE

paBeHCTBa, Ha- XOXKJCHHE  HCHU3BECTHOTO  KOMIIOHCHTA.
Dopmynsbl; popmyibl epu- MeTpa u U101 aau
OpsIMOYTOJIbHHKA, KBajipara, oObéMa Tmapajieyienunesia |
KyOa.

Pelrenne TEeKCTOBBIX 3amay

Pentenue TEeKCTOBBIX 3ajiad  apUPMETHUYSCKUM CIIOCOOOM.

Pemenne nmoruvyeckux 3amaad. Penrenune 3agad mepedbopom Beex

BO3MOYKHBIX BapHAHTOB.

Pemenue 3azmau, coaepXkalqux 3aBUCUMOCTH, CBSI3bIBAIOIIUX

BEJIMYUHBI: CKOPOCTh, BpEeMsI, PACCTOSIHUE, II€Ha, KOJHUYECTBO,

CTOUMOCTb; IIPOU3BOJIMUTEIILHOCTb, BpeMs, O00BEM pabOThHI.

Enununer u3MEepeHWsl: MacChl, CTOHUMOCTH; PaCCTOSHUS,

BpeMeHH, CKOopocTu. CBs3b MEXIy €AUHUIAMH H3MEPEHUS

Ka)kJI0U BEJINYUHBI.

Pemenue 3agad, CBSI3aHHBIX c OTHOIIICHHUEM,

OPONOPLHUOHATBHOCTBIO  BEJIUYHMH, NOPOLEHTAMU; pEIICHUE

OCHOBHBIX 3aJ1a4 Ha JIPOOH U MPOICHTHI.

OueHKa W TIPUKHIKA, OKpyTJICHHE pe3yibrara. CocTraBlIcHHUE

OYKBEHHBIX BBIPYKCHUU ITO YCIOBHIO 3a[a4U.

IlpencraBnerne naHHBIX C IIOMOIIBIO TaONMWUII U JgUarpamMm.
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Cron0OuaTele AuarpaMMbl: YTEHHME W TMOCTpOoeHHe. YreHwue
KPYTOBBIX JHarpamMm.

Harnsingnast reometpust

Harnsimaesle npeacraBieHus: o GUTrypax Ha INIOCKOCTH: TOYKA,
nopsMasi, OTPE30K, JIy4d, YTroJ, JIOMaHasi, MHOTIOYTIOJIbHUK,
YeTBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPY>XHOCTB, KPYT.
BzammHoe pacnosio)keHHe JOBYX MPsIMBIX Ha IUIOCKOCTH,
napajjieIbHbIE  OpsAMBIE, MNEPHEHAUKYISIPHbIE  HOpsMBIE.
N3smepeHune paccTossHUN: MEXAy ABYMsI TOUYKaMH, OT TOUYKH IO
OpsAMOM; JIIMHA MapHaIpyTa Ha KBaJpaTHOM ceTke.

MN3mepeHrne u NOCTpOEHHE YIJIOB C ITIOMOUIBIO TpPaHCIIOPTHPA.
Buael TpeyronpHHUKOB:  OCTpPOYTOJIBHBIN, HPSMOYTOJBHBIM,
TYIOYTOJIbHBII; paBHOOCAPCHHBIM, PaBHOCTOPOHHUM.
YHeTbIpEXYTOJIBHUK, IIPUMEPBHI 4eTBIPEXYTOJIBHUKOB.
IIpsiMOoyrosnsHUK, KBagpaT: HCIIOJIb30BaHHE CBOMCTB CTOPOH,
yrJI0B, nuaroHaineii. M3o0pakeHHue TreoMeTpHUIecKuX (uryp Ha
HEJTMHOBAaHHOW OyMare ¢ HCHOJIb30BAaHHWEM IUPKYJSA, JIMHEHKH,
YToJbHHKA, TpaHcriopTupa. [loctpoenus Ha kieTyaTol Oymare.
Ilepumerp w™mHOTOyroasHuka. lloHsiTne 1uomanu GUrypsl;
CIMHUILIBI U3MEpeHUs ruioniaau. IIpuOnmxEHHOE HU3MEpPCHUEC
mwromanau (¢uryp, B TOM 4YHCIIE Ha KBaApaTHOW CETKe.
IIpnbOnanx€HHoEe HM3MEpPEeHUE INHBI OKPY>KHOCTH, IUIOLIAAH
KpyTa.

CummeTpus: HeHTpaJbHasd, oceBast u 3epKajibHasi
CUMMETpPHHU.

IToctpoenne cuMMeTpuUUYHBIX GUTYP.

Harnsguele npeacraBieHuss O IIPOCTPAHCTBEHHBIX (uUrypax:
napajuieJienuiiesl, Ky0, mpusma, nupaMuia, KOHYC, LHIIHHAP,
map u cdepa. HMzoOpakeHue TNPOCTPAHCTBEHHBIX (QHUTYDP.
IIpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LMWJIMHApPAa M KOHYcCA.
Co3nanve Mojelied NMPOCTpPaHCTBEHHBIX ¢uryp (M3 Oymarm,
OPOBOJIOKH, IUIACTWIMHA U JIp.).

IlousitTue o00BEMA; enuHUIBI u3MepeHUuss o0bEMa. OOBEM
OpsIMOYTOJILHOTO TTapajuiejienunena, Kyoa.

ITIJIAHUPYEMBIE I[MPEJIMETHBIE PE3VJIbTATBI OCBOEHUA
[IPUMEPHONI PABOYEN IIPOTPAMMBI KVYPCA (IT0 TOJAM
OBYYEHU)
OcBoeHue yuyeOHOro kKypca «MaremaTtuka» B 5—6 Kiaccax
OCHOBHOM  MIKOJIBI  JOJDKHO — oOecrieunmBaTh  JOCTIDKEHHE
CIEIYIOINX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:
5 kJacc
Yucia U BEIYUCICHUS
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Ilonumate W OpaBHIBHO  yHNOTPEOISITH  TEPMHHEI,
CBsI3aHHBIC C HATypaJIbHBIMHU YHCIIaMW, OOBIKHOBEHHBIMH
U JECSITUYHBIMU IPOOSIMMU.

CpaBHUBaTh W YHOOPSAJOYMBATH HATypaJIbHBIE YHCIIA,
CpaBHMBAaThb B MNOPOCTEHININX CIydasx OOBIKHOBEHHBIC
OpoOH, NeCATUIHBIEC IPOOH.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOU (YHUCIIOBOM) MPSIMOM
C COOTBETCTBYIOIIMM €l 4YHCIOM U H300paxarthb
HaTypaJibHble dYHCJIa TOYKaMM Ha  KOOpPAUHATHOH
(4ucnoBOI) MIPSIMOM.

Brimonusate apudmMeTrnyeckue AeHCTBUS C HATypaJlbHBIMHU
quciaamMu, ¢ OOBIKHOBEHHBIMH APOOSIMH B IPOCTEHIIIMX
ciaydJasx.

BrmmonssTh POBEPKY, OPUKUIKY pe3yibpTara
BBIYUCIICHUI.

OKpyrJIsiTh HaTypaldbHbIE YHCIIA.

Pemenne TEKCTOBBIX 3aga4

Pemats TekcToBBIE 3aMa9n apuPMETHICCKUM CIIOCOOOM H
C MOMOIIIO OPTraHU30BaHHOT'O KOHEYHOTO nepebdopa Bcex
BO3MOXHBIX BapHUaHTOB.
Pemartsn 3ajJ1a4H, coaeprkalme 3aBHCHUMOCTH,
CBA3bIBAIOIIIHUC BCJIINYHMHBI: CKOpPOCTB, BpcmMms,
paccrosinue; 1IeHa, KOJIUYEeCTBO, CTOUMOCTD.
HWcnonw3oBaTh KpaTKWE€ 3alHdCH, CXEMBI, TaOJUIIbI,
o003HaYeHUs TIPHU PEIIeHUH 3aj1ad.
ITonp30BaThbCsi OCHOBHBIMH €IUHUIIAMH U3MEPEHUS: [ICHBI,
MAaccChl; PaCCTOSIHUSI, BPEMEHHU, CKOPOCTH; BBIpaYKaTh OJIHHU
€JIMHUIIBI BETW YUHBI Yepe3 JApyrue.
W3Bnekats, aHaIU3UPOBaTh, OICHUBATH WHQOPMAIIHIO,
OpeICTaBJIEHHYIO B TaOIuIle, Ha CTOJIOYaTON guarpamMme,
UHTEPIPETUPOBATH IPENCTABICHHBIC JaHHBIE,
HUCTIOJIL30BaTh JaHHBIC IIPU PELISHUH 3a/1ad.
Harnmsnnas reomerpus Iloib30oBaThCs TE€OMETPUYECKUMU
MOHATHUSMHU: TOYKa, TpsMasi, OTPEe30K, Jyd, Yroi,
MHOTOYTOJBHHUK, OKPY>XHOCTH, KPYT.
IlpuBomuThs mOpHMeEpbl OOBEKTOB OKPYIKAIOIIEro MHpPA,
UMEIOIMX (popMy M3yUEHHBIX TE€OMETPUUECKUX (PUryp.
Hcnons30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YTJIAMU:
BEpIIMHA CTOpPOHA; C  MHOTOYTOJIBHUKaMH:  yTOJ,
BEpIINHA, CTOPOHA, JUAarOHAJIb, C OKPY>KHOCTBIO: pagnyc,
IUaMeTp, LIEHTP.
N300paxkaTh HW3yYeHHbIC TIeoOMeTpUYecKue (Urypsl Ha
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6 knace

HEJIMHOBAaHHOW W KJer4yaroii Oymare C T[OMOIIBIO
LUUPKYJISd U JIMHEUKU.

Haxonnts JUTAHBI OTpPE3KOB HETIOCPEJICTBEHHBIM
U3MEPEHUEM C TOMOIIBI0 IJIMHEWKHU, CTPOUTH OTPE3KU
3aJTaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO
panuyca.

Hcnons3oBath CBOMCTBa CTOPOH U YTJIOB
OpsIMOYTrOIbHHUKA, KBaJpaTra i UX [OCTPOCHUS,
BBIYMCIICHUSI IIOIIA/IU U IEpUMETpA.

Bpraucnate mepumerp W IUIOIAAb  KBajgpara,
OpAMOYTOJIIBHHKA, duryp, COCTaBJICHHBIX u3
OpSAMOYTOJIIBHHUKOB, B TOM 9gUCcIe uryp,
N300paKEHHBIX Ha KjeTdyaToi Oymare.

ITonp30BaThCsl OCHOBHBIMH METPUUYECKHMH €IUHUIIAMU
U3MEpEeHus1 JUIMHBI, IUIOMIAQJH;  BBIpaXXaTbh  OJHU
€IMHUIIBI BEJIMYHHEBI Yepe3 JApyTHe.

PacnosnaBare mnapamsienenunen, KyO, HCHOJB30BaTh
TEPMHHOJIOTHIO: BEpIINHA, peOdpo TIpaHb, HU3MEPEHHUS;
HaxXOJUTh U3MEPECHUs Napajuiesenurena, Kyoa.
Bpraucnate 00bEM  kyOa, mapajurenemnuriesia 1o
3aJaHHBIM W3MEPEHUSAM, II0Ib30BaThCSI E€AWHHUIIAMH
u3MepeHust oobEma.

Pemmatp HECJIOKHBIE 3a7a49u Ha U3MepeHue
T€OMETPHYECKHUX BEJIMUMH B MPAKTUUYECKUX CUTyaIUAX.

Yuncna 1 BEIYUCIEHUS

3HaTh W MOHUMAaTh TEPMHUHBI, CBA3aHHBIE C PAa3ITUIHBIMUA
BUAAaMH YHCEJI M CIOoCO0aMH WX 3allicH, MNePeXOIUTh
(eciit 3TO BO3MOYKHO) OT OJHON (OPMBI 3alUCH YHCIIA K
OpYTOM.

CpaBHUBATH u YIIOPSIIOYUBATH 1eabIe 4qucna,
OOBIKHOBEHHBIC U JIECSITUYHBIE NPOOU, CpaBHUBATH YHCIIA
OJHOTO U pa3HbIX 3HAKOB.

BeimonssTh, codeTast yCTHBIE U ITHUCBMEHHBIE PUEMBEI,
apudmMeTHdYecKrue AEHCTBUS C HATypPaJlbHBIMU U LEJIBIMHU
4UCIaMH, OOBIKHOBEHHBIMH H JICCATHYHBIMH APOOSIMHU,
HOJIOKUTEIBHBIMH U OTPULIATEIILHBIMU YHCIIAMH.
Beraucnsate 3HaA4YeHUA YUCJIOBBIX BBIpaKEHUM,
BBINOJIHATE  INPUKHUIAKY M OLEHKY  pe3yabTara
BBIYMCIICHUN; BBIMNOJHSTH IIPeoOpa3OBaHMUsI YHCIIOBBIX
BBIDQ)KCHUII Ha OCHOBE CBOWCTB apUPMETHUYESCKUX
JAEUCTBUN.
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COOTHOCHUTHP TOYKYy Ha KOOPAWHATHOW TIPSIMOH C
COOTBETCTBYIOIIMM €M 4YHMCIOM H H300pakaTh YucIIa
TOYKaMHM Ha KOOPAWHATHOM MNPAMOM, HaXOAUTh MOIYJIb
qucra.

CoOoTHOCUTHP TOYKM B  IIPSIMOYTOJIBHOM  cHUCTEME
KOOpAWHAT C KOOpAWHATAMH DTOU TOYKH.

OKpyrJIsTh LEJbIe YHUCIIa U AECITUYHbIE IPOOH, HAXOIUTh
OPUOTINKEHUS YHCEII.

UuncnoBble 1 OYKBEHHbIE BBIpaXKEHUS

Ilonumate u yHOTpPeONIATH TEPMHUHBI, CBS3aHHBIE C
3alChIO CTCIICHU YHCJIa, HAXOAUTH KBaapaT U Ky6 quciia,
BBIYUCIISTH 3HAYCHUS YHUCIIOBBIX BBIpKCHUH,
CoJZlepIKaIlluX CTETeHHU.

Ilonp30oBaThCcsi TpPHU3HAKaMHU JIEJIUMOCTH, pacKiIaJbIBaTh
HaTypaJbHBIE YHCJIa HA IIPOCTHIE MHOXXHUTEITH.
Ilonp3oBaThcsi MacmITaboOM, COCTaBIISITH IPOMOPIHUA U
OTHOIIICHUS.

Hcmonp3oBarth OYKBBI JJII OOO3HAYCHHUS YHUCEIT IIPU
3aIl1iucu MaATCEMATHUYCCKHUX BBIpa)KeHHﬁ, COCTAaBJIATH
OyKBEHHBIC BBIPXKCHHSI U (DOPMYJIbI, HAXOJIUTH 3HAYCHHUS
OYKBEHHBIX BBIPOKCHHUN, OCYIIECTBIISISI HEOOXOIUMBbIC
MOJICTAHOBKHU W TIPEe0Opa3OBaHUS.

HaxoauTes HEM3BECTHBI KOMIIOHEHT paBEHCTBA.

Pemenne TeKCTOBBIX 3amad

Pemats MHOTOIIIarOBEIE TEKCTOBBIC 3a/1a4uu
apudMeTHIEeCKUM CIOCOOOM.
Pemats 3aJ1a4y, CBSI3aHHBIC c OTHOIIIEHHUEM,

MPONOPIHUOHAITBHOCTBIO BEJIMYWUH, MPOICHTAMH, peliaTh
TPU OCHOBHBIC 3371a41 Ha JIPOOU U TIPOIICHTEI.
Pemartb 3aja4d, coaepKalue 3aBUCHUMOCTH,
CBSI3BIBAIOILINE BEIIMYHUHBI: CKOPOCTH, BPEMsI, pacCTOsIHUE,
eHa, KOJWYECTBO, CTOUMOCTbH; IIPOU3BOIUTEIHLHOCTD,
BpeMs, oOBEMa paboThl, HCIIOIB3Ys apupMETHICCKUC
JICUCTBUSI, OIEHKY, MPUKUJIKY; IMOJIL30BAThCS CIHHUIIAMH
W3MEPECHHSI COOTBETCTBYIOIINX BEIUYHH.
CocraBnsATb OyKBEHHBIE BBIPAXKCHUSI II0  YCIIOBHUIO
3aJ1a4uu.
W3Bnekars mHOpMAILMIO, NIPEICTaBICHHYIO B TaOJIMILaX,
Ha JUHEHWHOM, cTOoJ0YaTOW WM KpPYroBOH auarpamMmax,
WHTEPIPETHPOBATH peCTaBJICHHBIC JNaHHbBIE;
WCMOJIB30BaTh JaHHBIC IPH PEIICHUU 3ajad.
IlpencraBnsare wHOpMAIIUIO ¢ IIOMOINBIO  TaOIHIIL,
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JIMHEHWHOMW U CTOJIOYATOM JIMarpamm.

Harnsignas reometpust

IIpuBomuTe TpUMEpPBl OOBEKTOB OKPYKAIOLIETO MHUPa,
UMEIUX QOpMy H3YyUEHHBIX I'€OMETPHUYECKHUX ITOCKHX
W TOPOCTPAHCTBEHHBIX (QUrYyp, TPHUMEPHl paBHBIX U
CUMMETPHUYHBIX (QUTYP.

HN3obpaxats c MOMOIIIBIO UPKYJIS, JIMHENKH,
TpaHCHIOpTHpPa HA HEJIWHOBAaHHOW M KjeTyaTrou Oymare
U3yUYE€HHBIE IUIOCKHME TeoMeTpuueckue QUrypsl "
KOH(UTypallui, CHMMETPUYHBIE (PUTYPHI.

ITonp30BaTbCsl TEOMETPUUECKUMHU MOHATUAMHU: PaBEHCTBO
¢uryp, cummerpusi; HUCHOJB30BaTh TEPMHHOJIOTHIO,
CBSA3aHHYK C CHMMETPHENH: OCbhb CHMMETPUHU, LEHTP
CUMMETPUMU.

HaxonuTe BeIWYHWHBI YIJIOB HW3MEPEHHEM C IOMOIIBIO
TpaHCOOPTHUPA, CTPOUTH YTIJIBl 3aJaHHONW BEJIWYMUHEI,
HOJb30BaThCSI MOPHU PELICHUM 3a7ad I'paJgyCHOU Mepoii
YIJIOB; pacno3HaBaTb HA 4YepTeXax OCTPbIHA, IIPSIMOI,
Pa3BEPHYTHIA U TYIIOWU YTJIBI.

BrraucasaTe miMHy JJOMaHOM, IEPUMETP MHOTOYTIOJIbHUKA,
MOJIb30BAaThCS €IMHULIaMA U3MEPEHUS JJIUHEI,
BbIpa’kaTh OJHHM €IWHHUIBI H3MEPEHUsI UINHBI 4Yepe3
JApyrue.

Haxonure, wucnone3yss 4YepTEXHbIE HWHCTPYMEHTHI,
paccTosiHUs: MEXAY ABYMsI TOYKAaMH, OT TOYKH HO
OpsAMOH, NJINHY ITyTH Ha KBaJApaTHOM CETKE.
Beraucnaste miomank  QUryp, COCTaBICHHBIX U3
OpsIMOYTOJIBHUKOB,  HCIIOJIb30BaTh  pa3OHeHue Ha
OpPsIMOYTOJIBHUKH, Ha paBHble (UTryphl, JOCTpauBaHUE
A0  OpsSIMOYTOJbHHKA; IOJIB30BAaTbCsI  OCHOBHBIMH
€IMHHULIAMHU W3MEPEHUs IUIOIIAAM; BbIpaXkaTk OJHU
€MHULBI U3MEPEHUS ITUIOLAAN Yepe3 ApyTrHue.
PacnosnaBate Ha MoOZensAX M HM300paXKECHUSAX HUPaAMULY,
KOHYC, UIAHAD, HCIOJIB30BaTh TEPMHHOJIOTHIO:
BEpIINHA, pedpo, rpaHb, OCHOBAHHUE, pa3BEPTKA.
N3obpaxkare Ha KieT4aTod Oymare mnIpsIMOYTOJIBHBIN
napajuleJIenuIIe .

Beranciasite 066EM NPsIMOYTOJIBHOTIO NTapasljIeJIeNUIIe1a,
KyOa, NOJIb30BATHCS OCHOBHBIMHU €IMHUIIAMHU
U3MEpeHHusT 00BEMa; BBIpaXXaTb OAHU  COAUHULBI
U3MepeHust o0ObEMa yepes Apyrue.

Pemats HECJIOKHBIE 3a1a4u Ha HaXOXXJICHHE
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TCOMCTPHUUCCKHUX BCIIMYMH B IIPAKTHUYCCKHUX CUTYyaAllUAX.
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Temartnueckoe mTaHMpoBaHUe y4eOHOTO Kypca (110 rogaM o0ydeHus )
5 knacc (He meree 170 u)

Haszpanue

pa3nena (tembl) | OCHOBHOe cojep:KaHUe OcHOBHBbIE BH/BI /1eSITEILHOCTH 00YYalOmIMXCs

Kypca  (4UCJIO

4acoB)

HartypaabHbie Hecsitnunast cuctema | Uuratrh, 3anMChIBATh, CPAaBHMBATH HaTypaJibHblE 4YHUCJIA; MpeAararb M

qHucaa. CUHCIJICHHUS. Psin | obcy:kaaTh cmoco0bl YIIOPSIIOYMBAHUS YUCEIT.

HeiicrBust ¢ | HaTypaJbHbIX u4wHcels. | M300paxkaTh KOOPAMHATHYIO MPSIMYI0, OTMeYaTh 4YHCIa TOYKAMH Ha

HATYPaJbHBLIM HarypanpHblii  psAn. | KOOpAWHATHOH NPsIMOI, HAXOAMTH KOOPJAUHATHI TOUKHU.

U YUCJIAMH Yucno 0. | MccnenoBaTh cBOiiCTBa HaTypalabHOTO psina, ynucena 0 u 1 TIpu CIIOKEHUH U

(43 u) HarypanpHple uYHcIa | YMHOXXCHHHU.
Ha KoopanHaTHOHW | Mcnmoab30BaTh NPAaBUJIO OKPYTIICHUS HATYPAIBHBIX YHCET.
npsimoii. CpaBHeHHE, | BbImoaHATh apudmernyeckue AelCTBUSI C HATYPAIBHBIMH  YHCIIAMH,
OKpYyTJICHHUE BBIYMCJIATH 3HAYSHUS YHCJIOBBIX BBIPAKEHUH CO CKOOKaMHu 1 0e3 CKOOOK.
HaTypaJbHBIX YHCE. 3anuceIiBaTh IPOM3BENCHHWE B BHUAE CTCIIEHH, YHWTATh CTCICHH,
Apudmernyeckue HCIOJIB30BATh TEPMHMHOJIOTMIO (OCHOBaHHWE, II0Ka3aTeslb), BBIYHCIATH
NEeUCTBHS C | 3HAYeHHUN CTEICHEH.
HaTypaJlbHBIMH BpINOHATL NPUKHAKY H OLEHKY 3HAa4CHHUHW 4YHCIIOBBIX BBIPAKECHHH,
gucnamMu. CBoHcTBa | mpeasiaraTb M IPUMEHATH NPUEMBbI MPOBEPKHU BBIUNCICHUN.

HYJISI IIPU CJIO’KCHUU U
YMHO>KCHHWH, CBOMCTBa

Hcnoab3oBaTh Npd BbBIYUCJICHHUAX TICPEMECTUTECIBHOE ©W COYETATCIIBHOC
CBOMCTBa CJIOXKCHUA nu YMHOXCHUS, pacpeaAciIMTCIIbHOC CBOMCTBO

€IMHUIIBI pU | YMHOXKEHUsS; (POPMYJIMPOBATHL M NPHMEHSTH NpaBWJIa NIpeoOpazOBaHUS
YMHO>XEHUHU. YHCJIOBBIX BBIPAKEHUIH Ha OCHOBE CBOWCTB apH(METHUYECKUX JIEHCTBHII.

ITlepemecturensHoe u | McciegoBarh 4YHCIOBBIE 3aKOHOMEPHOCTH, BBIABMIaTh M O00OCHOBBIBATH
co4eTaTebHOe TUNOTE3bl, (OpMYyaMpPoBaTh 0000IIeHNS M BBIBOAbLI IO pe3yJjbTaTam
CBOMCTBa CIIOKEHUSI M | MPOBEAEHHOTO HccienoBaHus. PopMyIMpoOBATh ONpeAeIeHUsl ICIUTENI U
YMHOYECHHUS, KpaTHOT0, HA3bIBATh JCIUTENIM U KpaTHbIC UHCIIA; PACHO3HABATH NPOCTHIE U
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pacopenienuTeabHoe
CBOMCTBO YMHOYEHUSI.
Jenurenu u KpaTHbIE
4ucia, pas3ioKeHue
quciia Ha
MHOXUTeIu. Jlenenue
¢ ocratkoM. IIpocTrie
M COCTaBHBIC YHCIIA.
Ilpu3Haku neIMMOCTH
Ha 2, 5, 10, 3, 9.

cocTaBHbIEe unciia; (opMyJUPOBATH U NPUMEHSTH MPU3HAKHU JIEJIUMOCTH Ha
2, 3, 5, 9, 10; npuMeHAATh AJrOPUTM PA3JIOKECHUSI YHCIA Ha IPOCTHIE
MHOKHMTEJIN; HAXOAMUTh OCTAaTKH OT AEJICHUS M HEIMOJHOE YacTHOE.
Pacno3dHaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAaHHUSI O HATypaJIbHBIX
qHciax, NPUBOIUTH npuMepsbI " KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMSl ¥ OTPHUIIAHUS BBICKA3BIBAHHUN O CBOWCTBAX HATypPaJIbHBIX
YHCE.

KoncTtpynpoBath MaTeMaTH4YecKHE MNPEIJI0KEHHA C IIOMOIIBIO CBSI30K «ID»,
U, «ECHH..., TO...».

Pemath TEKCTOBBIC 3adayd apuU(METHYCCKUM CITOCOOOM, HCHMOJH30BATh

CrerneHn C | 3aBHCHMOCTHM MEXJy BeJIMYMHAMHU (CKOPOCTb, BpEMsl, PacCTOsSHHE; LIeHA,
HaTypaJIbHbIM KOJIMYECTBO, CTOMMOCTH W JIp.): aHAJIU3MPOBATH U OCMBICJUBATH TEKCT
rokKa3aTeJieM. 3a7a4d, nepedopMyJMpoOBaTH YCIOBHE, H3BJIEKATh HEOOXOIMMEBIC IaHHBIE,
YucnoBble YCTAHABJIMBATEL 3aBHUCHUMOCTH MEXIY BEIMYHMHAMH, CTPOMUTH JIOTHYECKYIO
BBIPAYKCHUST; TIOPSAOOK | LEHOYKY PACCyKIACHUM.
NeHCTBUIA. MoaeaupoBaTb XOJI PCELHICHHS 3aJadd C IOMOINBIO PHCYHKa, CXEMBI,
Pemenne TEeKCTOBBIX | TaOJIMILIBI.
3azaq Ha Bce | IIpuBoamTh, pa3dupaTb, ONEHUBATH pPA3JIMYHBIE PEHICHUS, 3aIllMCH
apudmMeTHnIecKue pelIeHui TEeKCTOBBIX 3ajad.
nercTBus, Ha | Kpurudyeckn oumeHHBaThL  TIOJIYyYEHHBIH  pe3yjbTaT, OCYHIECTBJSTH
JBIDKCHHE M | CaMOKOHTPOJb, IPOBEPssi OTBET Ha COOTBETCTBHE YCIJIOBHIO, HAXOAMTH
TOKYIIKHA OIINOKH.
PemaTp 3a/1a4u ¢ HOMOILIBIO ITepedopa BceX BO3MOYKHBIX BApUAHTOB.
3HAKOMHUTBCH C MCTOPHEH pa3BUTHS apu(METHK
Harnsignas Touka, npsimasi, | Pacmo3naBaTh Ha  dYepTekax, pHCyHKaX, ONHCBHIBATh, HCIOJIb3Ys
reoMeTpHsl. OTPE30K, JIy4d. | TEpPMUHOJIOTHIO, U M300pa’kaTh C MOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB!
Jluann Ha | Jlomanas. TOUYKY, IPSAMYIO, OTPE30K, JIyd, yToJl, JIOMaHyI0, OKPY>KHOCTb.
miockoetn (12 | Mismepenue  jutnHbl | Pacno3HaBaTh, IPpHBOANTH NMPHUMEPBI O0BEKTOB peajbHOI0 MHpA, MMEIOIIHMX
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4) oTpe3Ka, MeTpudeckue | Gopmy M3ydeHHBIX (PUTYP, OEeHUBATH UX JIMHEHHBIE pa3Mephl.
equHULBl u3MepeHus | Mcnmob3oBaTh JHMHENMKY UM TPAaHCHOPTHP KaK HWHCTPYMEHTBHI  OJIs
AnuHbBl.  OKpY’KHOCTB | HMOCTPOSHUS M HU3MEPEHHUs: M3MePATh JUIMHY OTpe3Ka, BEJIMYUHY YIJIa;
U KpYT. CTPOUTH OTPE30K 3aJaHHOW  JJIWHBI, Yyrojd, 3aJaHHOW BEJIIMYUHBI;
ITpakTiaeckass pabora | OTKJIAABIBATH HUPKYJIEM PABHBIE OTPE3KH, CTPOUTH OKPY’KHOCTh 3aJaHHOTO
«IToctpoenne y3opa | paguyca. MH300paxkars KOHOQUTypaIMM TeOMETPUYECKHX (uryp u3
U3 OKPY>XHOCTEN. OTPE3KOB, OKPYXXHOCTEM, HMX YacTeili Ha HEJIMHOBAaHHOM M KJIETYATOH
VYroa. Ipsmoii, | Oymare; mpeajiaraTtb, ONHCHIBATH M 00CYKIATH CHOCOOBI, AJITOPUTMBI
OCTpBIM, TYMOW W | HOCTPOEHUS.
pa3BEpHyThIH yrabl. | Pacmo3naBaTrh M M300pakaTh Ha HEJIWHOBAHHOM M KieT4aToil Oymare
Nsmepenue yrios. OpsIMOM, OCTPBIi, TyIIOU, pa3BEPHYTHIN YIJibl; CPABHUBATL YIJIbI.
ITpakTrueckast pabora | BeIYMCAATH AIUHBI OTPE3KOB, JIOMAHbIX.
«IToctpoenme yrimos» | IloHMMaTh M HCHOJIBL30BATH INPH pelIeHUM 3a/1a4 3aBHCHMMOCTH MEXIy
€IUHUIIAMH METPHUUYECKONH CHCTEMBI MEp; 3HAKOMHUTBLCSI C HEMETPUUIESCKUMH
CHCTEMaMH Mep; BBIPAXKATH JUIMHY B pa3IMYHBIX EIMHUIAX HW3MEpPEHMUSI.
HccaenoBarh Gurypsl 1 KOHQUIypaLHH, UCIIOJIb3Ys MU(POBBIE PECYpPCHI
Oo0bikHOBeHHBI | JIpoOb. IlpaBuibHbie | MomeaupoBaTb B rpaduyueckoil, npeamMeTHO ¢opme, ¢ ITOMOIIBIO
e 1podu u HENpaBWIbHbIE | KOMIBIOTEpA MOHSTHS U CBONCTBA, CBsI3aHHBIE C OOBIKHOBEHHOM JIPOOBIO.
(48 u) apoomu. OcHoBHOe | UuTaTh W 3anuchiBaTh, CPABHUBATh OOBIKHOBEHHBIC IPOOH, MpeniaraThb,
CBOWMCTBO ApoOH. | 00OCHOBBIBATHL H 00CYKAATH CIOCOOBI YIIOPSIOYUBAHUS IPOOCH.
CpaBHeHHE OpoOeii. HN300pakaTh OOBIKHOBEHHBIC APOOM TOYKAMH Ha KOOPIWHATHOHW MPSIMOM;
CrnoxxeHue U | MCHNOJIb30BAaTh KOOPAWHATHYIO NPSIMYIO IJIsI CPAaBHEHUS ApOOEH.
BEIYUTAHHC ®opMyJIHpPOBaTh, 3alUCBIBATHL C MOMOHILI0 OYKB OCHOBHOE CBOMICTBO
OOBIKHOBEHHBIX OOBIKHOBEHHOI JIpoOM; HCMOJb30BATh OCHOBHOE CBOWMCTBO JApoOM It
npoOeiti. CwmemraHHasl | COKpalleHus IpoOel u nmpuBeneHus ApoOH K HOBOMY 3HaMEHATEIIO.
npo0b. YMHOXeHue u | IIpeacTaBiasiTh cMmellaHHyio JIpoOb B BHAE HENPAaBUIBHOW M BBIICISTH
o JieJIeHue [EJTyI0 YacTh YHCJIa U3 HeIPaBMIJILHOM IpoOH.
° OOBIKHOBEHHbIX BoeinoJiHATL apudMeTHYecKHe JeHCTBUSl C OOBIKHOBEHHBIMHU JIPOOSIMH;
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apobeii; B3aUMHO-
obpaTHBIC ApOoOH.

NMPUMEHSATH CBOWCTBA apuU(PMETUUYESCKUX NCHCTBHH JUIS pallMOHATHU3ALNU
BBIYMCIICHHN.

Peumienye TEKCTOBBIX | BBINOJHATH NMPUKHIAKY M OUEHKY pe3yjbTaTa BBIUHMCIICHUI; NMpexjaratb U
3amad, coaep)KaluxX | MPUMEHSITh MPUEMBI MPOBEPKH BHIYHCICHUM.
apoOmu. Ocuosubie | [IpoBoaMTH MccIeI0BaHHMsSI CBOWCTB napoOeif, ommpasch Ha YHCIOBEBIC
3aJ1auv Ha JPOOH. SKCIIEPUMEHTHI (B TOM YHCJIC C TIOMONIIBIO KOMITHIOTEPA).
IIpumenenue OykB | Pacmo3dHaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAaHUS O IpOOsX, MPUBOAUTH
1St 3aIllCH | MPUMePbl W KOHTPIPHUMEDPHI, CTPOUTH BbICKA3bIBAHMS W OTPUIIAHUSI
MaTeMaTHYeCKHUX BBICKa3bIBaHUH.
BBIpaKCHUH u | PemaTh TEKCTOBBIE 3a/Ja4M, COAEp Kallye NpoOHbIE NaHHBIE, U 3aJadd Ha
OpeaJIOKEeHUN HaxXO0XXJE€HHE YacCTH LEJIOTrO U LEJIOrO [0 €ro YacTH; BbISIBJISITH UX CXO/ACTBA
M pasiudms.
MoaeaupoBaTh XOJ pEIICHHUSA 3aJadd C IIOMOIIBIO PHUCYHKa, CXEMBI,
TaOJIULIBL.
IIpuBoanTh, pa3dupaTb, OLEHHUBATH pPA3IMYHBIE PELIICHUS, 3aIllMCH
pelIeHni TeKCTOBBIX 3aJad.
KpuTtnyeckn oneHMBATHh  [IOJIYYCHHBIH  pe3yJibTaT, OCYILIECTBIISITH
CaMOKOHTpPOJIb, MPOBEPSIsi OTBET HAa COOTBETCTBHE YCJIOBHIO, HAXOAHUTH
OLIMOKH.
3HAKOMHTBCS ¢ MCTOpPHUeii pa3BUTUA apU(PMETUKH
Harnsignas MHOTOYTOIBHUKH. OnuceiBaTh, MHCHOJIB3Ysl TEPMHMHOJOTHIO, H300paxkaTh C IIOMOIIBIO
reomMeTpus. YeThIpEXyTronbHUK, 9epTEXHBIX HMHCTPYMEHTOB M OT PYyKH, MOJAEIHpOBaTh U3 Oymaru
MHOroyrojibHu | IIPSIMOYTOJILHHUK, MHOTOYTOJIBHHUKH.
ki (10 u) KBaJapar. IIpuBoanTs nNpHUMeEpPHI OOBEKTOB pEaJbHOrO MHpPA, HUMEHIMUX (HOpPMY
IIpakThueckass paboTra | MHOTOYTOJILHHKA, IpsIMOYTOJIbHHUKA, KBaJpara, TPEYTOJIbHUKA,
«I[TocTpoenue OlleHMBAaTh WX  JIMHEHHbIE  pa3Mepbl. BBIYMCIATB:  IIEPUMETP
OpsIMOYTOJIbHUKA  C | TPEyroJIbHUKA, MPsSIMOYTOJILHUKA, MHOTOYTOJILHUKA; IJIOIATh
3aJITaHHBIMH OpsIMOYTOJIbHUKA, KBaJApaTa.
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CTOPOHAMHU Ha
HEJIMHOBAaHHOM
Oymare».
TpeyronbHuk.
ITnomiaanb u
EepUMETP
OpsIMOYTOJIbBHUKA U
MHOIOYTOJIBHUKOB,
COCTaBJI€HHBIX us3
OpsAMOYTOJIBHUKOB,
€IUHHUIBI HU3MEPEHUS
miowmaau. Ilepumerp
MHOTI'O- YIrOJIbHHUKA

HN300pakaTh  OCTPOYIrOJIbHBIE, MNPAMOYIOJIBHBIE U  TYHNOYTOJIbHBIE
TPEYTOJIbHUKHU.
CTpouTh Ha HEJWHOBaHHOW W KJerdyaroW Oymare KBaapaT H

OpsIMOYTOJIBHUK C 3aJaHHBIMU JJMHaMu cTopoH. MccienoBarb cBOCTBa

NpSIMOYTOJIBHUKA,  KBajgpara NyTEM  OKCIIEPUMEHTA, HAOIIOJICHUS,
U3MEPEHMs, MOJCIMPOBAHUS; CpaBHHUBATh CBOMCTBA KBaJapara H
OpPsIMOYT OJIbHUKA.

KoncTrpynpoBath MaTeMaTH4YeCKHe TMpPeNJIOKeHHs C IOMOIIBIO  CBSI30K
«HEKOTOPHBII»,  «ioboi». Pacmo3HaBaTh  UCTHHHBIE UM JIOXKHBIE
BBICKa3bIBaHUSI O  MHOIOYTOJIbHUKAaX, MNPHUBOAUTL TMpPHMEpPbI U
KOHTPIIPHUMEPEIL.

HccenenoBarh 3aBHCHMMOCTS IUTOIIAAN KBaJgpaTa OT JJIUHBI €0 CTOPOHBI.
Hcnoab30BaTh CBOICTBA KBAaJIpaTHOW CETKH UL TOCTPOCHHA QUTYP;
pa3duBaTh NOPSAMOYTOJIBHHUK Ha KBaJpaThbl, TPEYTOJBHUKH; COCTABJATH
¢urypsl U3 KBaIpaTOoB W NPSIMOYTOJIBHHKOB W HAXOJUTh WX IUIOIIAAb,
pazouBaTh (GUTypHl Ha NPSIMOYTOJBHHUKH M KBaApaTbl U HAXOIUTH HX
MJIOIIAMb.

BeipaskaTe BeIWUMHY IUIOINIAAM B pPa3IUYHBIX E€IUHUIIAX H3MEPEHUS
METPUYECKOH CHCTEMBI Mep, MOHMMATh M MCHOJb30BATH 3aBHCHUMOCTH
MEXKAY METPUUYCCKUMU €IVMHUIIAMU U3MEPCHUS TIJIOMIaan.

3HAKOMHUTBCSI ¢ TIpUMepaMH NpPHMEHEHHMs IUIOIIAAM M TEpUMETpa B
MpakKTUYEeCKUX cuTyauusx. Pemarb 3aja4M U3 peajbHOW KU3HH,
npeaiaraTh U 00Cy:K1aTh Pa3juyHble CIOCO0BI pEIICHUs 3a1a4

JecsaTuunbie
apoou
(38 )

w
-

JecstuuHasi ~ 3aIlUCh
npobeit.  CpaBHeHue
JIECATUYHBIX APOOCH.
JeticTBus c
JCCATUYHBIMHA

IIpeacraBiasitb AECATUYHYIO ApoOb B BUIE OOBIKHOBEHHOH, 4HUTAThL H
3allUChIBATh, CPABHUBATDL JIECATHYHbIC IPOOH, NMpeIaraTb, 000CHOBBLIBATD H
00Ccy:K1aTh cNOCO0BI YIIOPSJOUUBAHUSA NECATUYHBIX IPOOEH.

HN306pakaTh necsITUYHBIC IPOOHU TOUYKAMH Ha KOOPJIMHATHOW MPSIMOIA.
BbIABJIATE CXOACTBA M PAa3jIMYUsl IPaBUI apU(METHUYECKUX NeHCTBHH C
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AOpoOsiMH.
OkpyrieHue
JECATUYHBIX OpoOei.
Pemienue TEKCTOBBIX
3a/1ad, CcoAeprKamux
apoou. OCHOBHEBIE
3amadu Ha JIpooH

HaTypadbHBIMU YHUCIIAMU U ACCATUYHBIMU IPOOSIMU, OOBSICHITH UX.
BeInmoaHATH apudMETHYCCKHUEC JCHCTBHUS C JCCATUYHBIMUA  JPOOSMU;
BBINOJIHATH NPUKHU/IKY U OLIEHKY pPe3yJbTaTa BbhIUMCICHUH.

IIpuMeHaTH cBoOWicTBAa apu(METHYCCKUX JCHUCTBUUN ISl pAllHOHATA3AINHU
BBIYHUCIICHHUM.

IIpuMeHsATH NPaBUJIO OKPYIJIeHHsl JeCATUYHBIX ApobGeii. IIpoBoauTh
HCCIe0BAHUS CBONCTB JCCATHYHBIX APOOEH, Ommpasch Ha  YHCIOBEIC
SKCHEpUMEHTHI (B TOM YHCJIE C IIOMOIINBI0O KOMIOBIOTEpPa), BHIABHIAThH
TUNOTE3bI U NIPUBOJIUTh UX 00OCHOBAHUS.

Pacno3zHaBaTh VUCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O NIPOOSIX, MPABOANTH
npuMepbl M KOHTPHPUMEPHI, CTPOUTH BBbICKA3bIBAHUA U OTPHUIIAHUS
BBICKA3bIBaHUM.

PemnaTh TEeKCTOBBIE 3aJadyd, CcoAep)Kallne IpOOHBIE [aHHBIC, U Ha
HaXO’KJICHWE YacTH IEJIOTO H IIeJOT0 II0 €ro 4YacTH, BBISABJIATH HX
CXO/JICTBA U pa3in4uus.

MoaeaupoBaThb XOJ pEUIeHHUs 3aJlayd C NOMOLIbIO pPHU- CYHKA, CXEMBI,
tabnuinel. I[lpuBoauTH, Ppa3doupaTh, ONEHUBATH pPA3JIUYHBIC PCIICHUS,
3aIlMCH PEIIeHNI TEKCTOBBIX 3ajiady.

OnepupoBaTh JPOOHBIMU YHUCJIAMHU B PEATbHBIX )KU3HEHHBIX CUTYAaITUsIX.
Kpurnueckn OLIEHUBATH MOJIYyYEHHBIA  pe3ynbTar, OCYLIECTBJIISITh
CaMOKOHTpPOJIb, IIPOBEPSIsI OTBET HA COOTBETCTBHUE YCJIOBHIO, HaXOIUTh
OIIIMOKH.

3HAKOMHUTBHCH C HCTOPHUEH pa3BUTHS apu(pMETHKH

Harnsanas MHOTrorpaHHUKH. Pacno3naBath Ha  ueprTexkax, PHCYHKAaX, B OKpY:KallleM MuUpe
reoMeTpHs. H306paxenue OpsAMOYTOJIBHBIM  MapajuleNienumen, Ky0, MHOTOIpDAaHHHUKU, ONHCHIBATD,
Tena u purypsl | MHOIOrpaHHHUKOB. HCIO0JIb3ysl TEPMHUHOJIOTHIO, OLICHUBATDL JIMHEHHBIE pa3MephI.
B IpocTpaHcTBe | Monenu IIpuBoauth mnpuMepbl O0BEKTOB pPEWIHLHOTO MHpa, HMEIOIUX (opmy
(CA)) IPOCTPAHCTBEHHBIX MHOI'OIpaHHHUKA, IPAMOYTOJIBHOTO Napajulesienuiena, Kyoa.
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TEJI.
IIpssmoyronbHbINA
napajuienernuIies,
KyO. Pa3Béptku kyOa
" HapaieJIenuIleia.

HN3o06paskaTh Ky0 Ha KileTyaTtoi Oymare.
HccaenoBars cBoiicTBa Ky0a, MpsSMOYTOJBHOTO
MHOT'OTPaHHUKOB, HCIIOIB3YSI MOJICIIH.
Pacno3naBate M u300paxkaTh pa3BEéPTKH KyOa U mapanieienuiena.
MopeaupoBaTte Ky0 U mapamienenunesn u3 OymMaru U IpoOYUX MaTEpPHAIIOB,

napajaiiaeiacnuricaa,

ITpakTuueckas O00BSICHATH CIIOCO0 MOJASITUPOBAHUS.
pabora «Pa3Béprka | HaxoamTh Hu3MepeHHs, BBIYHCIAATH IUIONIAJIb IIOBEPXHOCTH; OOBEM KyOa,
KyOa». MPSIMOYTOJIBHOTO  MapaJUIeNICIUIIe1a; HCCIeI0BaTh 3aBHCUMOCTh OO0BEMa
O06BEM Kyba, | Ky0a OT JUIMHEI ero pedpa, BLIABUIAaTHL H 000CHOBBIBATH T'MIIOTE3Y.
OPSIMOYTOJIBHOTO HadmronaTs M NPOBOAUTH AHAJIOIMU MEXIY IMOHATHSMHU IUIOIIAIN B 00bEMa,
napajuiesienuIena IepuMeTpa U IUIOIIAN HOBEPXHOCTH. Pacnio3HaBaTh UCTHHHBIEC U JIOXKHBIE
BBICKA3bIBaHHUSI O MHOTOTPAaHHHUKaX, MIPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI,
CTPONTH BBICKA3bIBAHUSA Y OTPUIIAHUS BBICKA3BIBAHUM.
Pemiare 3a1a4yM U3 peajbHOM JKU3HU
IoBTropenne mu | IToBTOpEeHUE BbeI4uciATh 3HAYEHUs BBIPAXKEHUI, COJEpXKaIllUX HaTypajbHbIE YHCIA,
o0oomenue (10 | OCHOBHBIX MOHSITHH M | OOBIKHOBEHHBIE U JIECSITUYHBIC IPOOH, BBHIIIOIHATH IIPEOOPA30OBAHUS YHCE.
4) METOJOB Kypca 5 | BeiOumpaTh cnmocod cpaBHEHUS 4YHCEJI, BBIYHUCICHUN, IPUMEHATh CBOHCTBA
KJjlacca, 0000mieHue | apupMETHYECKUX ASUCTBUM ISl pallMOHAIIM3AIUN BBIYUCIICHHUH.
3HAaHUU OcylecTBJIATL CAMOKOHTPOJIb BBIMTOIHSIEMBIX JEHCTBUI M CaMOIPOBEPKY

pe3yJjibTata BbIYMCICHUH.

Pemars 3aga4u U3 peabHON KHU3HU, IPUMEHAThL MaTeMaTH4YeCKHe 3HAHUSA
JUTA pEeUIeHUs 3a/1a49 U3 IPYTUX y9eOHBIX IIPEAMETOB.

Pemats 3apa4n pasHbIMH c1oco0aMu, CPAaBHMBATH CIOCOOBI PELICHUS 3a/1a4H,
BbIOMPATh PALMOHAJIBbHBIH CIOCO0
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6 ksacc (He meree 170 u)

HazBanmue

pa3nena (tembl) | OCHOBHOe cojepiKaHue OcHoOBHBbIE BH/bI J1eSITEIbHOCTH 00Yy4alommXxcsi

Kypca  (4MCJI0

4acoB)

HartypaabHbie Apudpmerudeckue BeinmoaHaTh apudMeTrnueckHe AEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH

qucaa e cTBUS C | 4YHWclIaMu, HAXOAWTH 3HAYEHHS] YHCJIOBBIX BBEIPAXXCHHUH CO CKOOKaMu Hu 0Oe3

(30 u) MHOTO3HAYHBIMHU CKOOOK; BBIYHCJIATH 3HAYEHHS BBIPAXKCHHUM, COJCpXKAIUX  CTCIICHH.
HaTypaJlbHBIMU BbINOJIHATE NPUKHUAKY M OLEHKY 3HAQUEHUM 4YHCJIOBBIX BBIPAXKECHHUI,
qyuciamMu. UYHUCIOBBIE | NMPUMEHSTHh NPUEMBI MPOBEPKHU pe3ynbTaTa. Mcnosib30BaTh NPU BHIYMCIEHUSIX

BBIP@XXCHUS, IOPSIIOK
JOCHUCTBUH,
HCIOOIB30BAHUE
ckoOok. OxpyriicHHe
HaTypaJbHBIX YHCEJ.
Jenutenu u KpaTHbIE
4yucia;, HauOOJILIIUKI
OOMIMIT JEeIUuTENh H
HaMMEHbIIIEE OOIIee
KpaTHOE.
Paznoskenune  umcia
Ha OpPOCTHIC
MHOXHUTEJH.
JenuMocTs CyMMBI U
HpOI/ISBeI[eHI/IH.
JleneHue ¢ ocTaTKoOM.
Pemenne TeKCTOBBIX
3amayd

NEPEMECTUTEIIBHOE MW COYCTATCIIBHOC CBOMCTBa CJIOXCHHUS U YMHOXECHUS,

pacupeneauTeNIbHOE  CBOMCTBO  YMHOXXEHHMS  OTHOCHUTEIBHO  CJIOXKCHHSI,
CBOICTBa apu(PMETHUCCKUX JICHCTBHIA.
Hccaenosarsh YHCIIOBBIE 3aKOHOMEPHOCTH, IIPOBOIUTH YHCIIOBBIE

9KCIIEPUMEHTHI, BBIABUIaTh U 000CHOBBIBATH T'MIIOTE3bI.

D opMyIHUPOBATH ONPENESIEHUS JICTUTENS U KPATHOTO, HAMOOIBIIET0 OOIIETO
JCIIUTEIISI W HaWUMEHBIIEro OOIIEero KpaTHOTO, IIPOCTOrO M COCTaBHOIO
YHUCCJI, UCITOJIb30BaTh 3TU ITOHATHUA HpI/I pemeHI/m 3aga4y.

IIpyuMeHATH AJTrOPUTMBI BBIYHCICHHS HaMOOJIBIIEro OOIMIEeTO AETUTENST U
HaMMEHBIIIEro O0MIero KpaTHOTO ABYX YHCEJI, aITOPUTM Pa3I0KCHHS JuCia
Ha OPOCTbhIE MHOYXKUTEIU.

HccnenoBarb ycnoBus aenumoctd Ha 4 u 6. HccaepoBarb, 00CyKAaTh,
¢dopmyaupoBarh H  O000CHOBBIBATH BBIBOJA O UYETHOCTU CYMMBI,
OpOU3BEACHUS: JIBYX YETHBIX YHCEJ, JBYX HEUETHBIX 4YHCIe, YETHOTO U
HEYETHOTO 4YHCeIl.

HccaenoBars cBoiicTBa JIEIMMOCTU CYMMblI U MPOU3BEAEHUS YUCEIL.
IlpuBoauTes npMMepbl 4YMCENl C 3aJaHHBIMH CBOMCTBaAaMH, PACIO3HABATH
BEPHbICe M HEBEpPHbIC YTBEPXKJICHUS O CBOMCTBaX 4YMCE]I, ONPOBEpPrarb
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HEBEPHBIC YTBEPIKICHHUS C IIOMOIIbIO KOHTPIIPUMEPOR.

KoncTpynpoBaTh MaTeMaTH4YeCKHe MPEIJI0MKEHUsI C IOMOIIBIO CBS30K I,
KU, «ECHH..., TO...».

Pemiate TEKCTOBBIC 3aJlayM, BKJIOYAKOIHE IIOHSTUSA  OEJIMMOCTH,
apu(PMETHIECKUM CITOCOOOM, HCIIOIB30BaTh IIepeOOp BCEX BO3MOYKHBIX
BapHUaHTOB.

MoneaupoBaTh XOJI PCIICHUS 3ajladd C IIOMOIINBID PHUCYHKA,
TaOIHIIBI.

IIpuBOANTH, Pa30UpPaTh, ONEHUBATH PA3JIMIHBIC PCIICHUS, 3aIIMCH PCIICHUN
TEKCTOBBIX 3a7a4.

KpuTHyecku OIEHHUBATH T[OJYYCHHBIH pe3yibTaT, HAXOJUTh OIIHOKH,
OCYIISCTBIISITh CAMOKOHTPOJIb, IIPOBEPSIsi OTBET HA COOTBETCTBUC YCIIOBHUIO

CXEMBI,

Harasanas IlepnennukynspHbIC PacniozHaBaTh Ha dyepTekax, pUCyHKax CiIydad B3aMMHOTO PACIIOJIOKEHUS
reoMeTpus. npsIMBIE. JABYX HPSIMBIX.

IIpsimbie Ha | IlapannenbHbie HN300paxkaTs ¢ NOMOWIBI0O YEePTEKHBIX MHCTPYMEHTOB Ha HEJIIMHOBAaHHOU H
miockocty (7 4) | TmIpsIMBIe. KJIeT4aTol OyMare [ABE II€pEeCEKaroIlMecsl IIpsIMbIE, [ABE IlapajjleiabHbIC
PaccTtossHMEe  MeEXIy | OpsMBbIe, CTPOUTH NPSIMYIO, TIIEPHCHINKYISIPHYIO JTaHHOM.

AByMsi Toukam#, OT | IIpuBOAMTH mMpUMepbI MapauIeIbHOCTH W MEPICHANKYIISIPHOCTH IIPSMBIX B

TOYKH JO HpsAMOM, | MPOCTPaHCTBE.

JIAHa oyTH Ha | PacnmosHaBare B MHOroyroilbHHKax NEPHEHIUKYISIPHbIE W MNapalIeIbHBIE

KBaJpaTHOM CETKe. CTOPOHBI. HN3o0paxaTh MHOTOYTOJILHUKH c napauleJIbHBIMH,

IIpumepsl HOpsIMBIX B | HNEPHEHIUKYJISIPHBIMH CTOPOHAMHU.

OPOCTPAHCTBE HaxoauTh paccTOsSHHE MEXIYy IOBYMsI TOYKaMH, OT TOYKH IO IIPSMOIA,
JUIMHY IIyTH Ha KBaJpaTHOW CeTKe, B TOM YHCJE HCHONb3ys Hu(pOBbIe
pecypchl

HApodu (32 u) OOBIKHOBEHHAasT CpaBHHMBATH M YNOPSITI0OYUBATH JIPOOH, BHIOUPATH CNOCO0 CPAaBHEHUS IPOOCH.
po0oB, ocHoBHoe | IIpeacraBiasiTh IecITHYHBIE IpoOM B BHJE OOBIKHOBEHHBIX ApoOeil u
CBOICTBO poOy, | OOBIKHOBEHHBIE B BHJIE JCCATUYHBIX, MCHOJIb30BaTh JIKBHBAJIEHTHBIE
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COKparieHue Japo0beit.

CpaBHeHHUE u
YIIOpsiTOYuBaHUE
IpoOcii.

HecsaTuyuable TpodOu u
METpHYCeCKast
cucrema Mep.
Apudmeruaeckmne
IEUCTBUS c
OOBIKHOBEHHBIMH u
JICCSITUIHBIMHU
IpOOsIMH.

OtHomenue. [enenue
B JAaHHOM OTHOIICHHUH.
Maciurab,

npeacraBjacHUsA )IpO6HI)IX HUCCJI IpU HUX CPpaBHCHHU, IIPU BBIYHUCIICHHUAX.
Hcnoab3oBaTh [ECATHYHBIE OpoOW TIpH nOpeoOpa3oBaHUM BEIUYUH B
METPHUYECKOU CHUCTEME MEDP.

BeimosHATL apudMeTniecKHe MeiCTBUSI C OOBIKHOBCHHBIMHA U JCCITUYHBIMHU
JIpOOSIMH.

BBIUHCAATE 3HAYCHUS BBIPAKCHHU, COJCpIKAIUX OOBIKHOBCHHBIC U
JIECSITUHYHBIE JpOoOM, BBIONHSATE IpeoOpa3oBaHusi ApoOeil, BHIOHPATH
Crocod, TNPUMEHATHL CcBoiicTBA apuMETHUYECKUX  OEWCTBUH  IJIsI
panmuvoHaInu3annu BBIYHCJICHUH.

CocTaBJsATh OTHOIICHUS W TPOIOPIHH, HAXOAUTH OTHOIICHHE BEJIHMYHH,
JISJINTH BEIUYUHY B JaHHOM OTHOIIeHHH. HaxoauTh 3KcHepHUMEHTAJIBHBIM
NMYTEéM OTHOLICHUE IJIUHBI OKPYKHOCTU K €€ IuaMeTpy.
HHTepnpeTHpoBaTh MacHITad Kak OTHOIICHHUE BEIIMYHH, HAXOAUTH MAacCIITad
IJjiaHa, KapTbl U BBIYUCIIATb PaCCTOAHMA, UCITOJIb3Y MaCHlTaG.

OOBSICHSATH, YTO TAaKOE NPOICHT, YIOTPEOIATH OOOPOTHI PEYH CO CIIOBOM

OPOTIOPIIHSL. «OpOUECHT». BbIpaskaTh IPOIIEHTHI B Apo0sSX W ApoOM B MOPOICHTAaX,
IToHsiTHe  MPOICHTA. | OTHOIICHUE IBYX BEJIWYUH B IMPOICHTAX.

Brruucnenune BbruncasTh MPOIEHT OT YHUCJIa B YUCIIO IO eT0 NpOoIeHTY. OKPYIraAThH Ipoonu
OpOIIeHTa OT | ¥ IPOIIEHTHI, HAXOIUTH NMIPUOMIHKCHUS YUCEI.

BCJTUYHUHBI u | PemraTh 3ajayM Ha 4acTH, OPOIICHTEI, IIPOTIOPIIUH, HA HAXOXKIACHUES ApOOU
BEJIMYHUHBI no e€ | (mpolleHTa) OT BEIWYHWHBI U BEJIUYHHBI O e€ npodu (OpoIreHTy), Ipodu
MPOLIEHTY. (mporeHTa), KOTOPBIH COCTAaBIISICT OJHA BelW4YnHA OT Apyroi. IlpuBoauTh,
PerteHne TEKCTOBBIX | pa30oMpaTh, OEHUBATH Pa3JIMUHBIC PCIIICHUS, 3aITUCH PEIIICHUN TEKCTOBBIX
3a/1ad, coIepyKammux | 3ajad.

ApOOH U MPOIECHTHI. H3BjaekaTh WHPOpMaNUI0 w3 TAOJHIl W AUarpaMM, HWHTEPIPETUPOBATH
IIpakTnueckas TaOIWYHBIC JaHHBIC, OINPEACISITH Hau- OOJbIIee W HaWMEHBIIee U3
padora «OTHOIICHHUE | TPEIACTABICHHBIX JTAHHBIX

JUTUHBI  OKPY>KHOCTH
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K €€ ruaMeTpy»

Harnaanas OceBast cummeTpusi. | PacnmodHaBaTh Ha dYepTeXxax M H300paKEHHAX, H300paxkaTb OT PYyKH,
reoMeTpus. IenTpanbHas CTPOUTH C TIOMONIBI0O HWHCTPYMEHTOB Urypy (OTpPE30K, JIOMaHYIo,
Cummerpust (6 | cummMmeTpus. TPEYTOJILHUK, NPSIMOYTOJIbHHUK, OKPYXXHOCTH), CHMMETPHYHYIO JaHHOI
q) IToctpoenue OTHOCHUTEJIBHO NPSAMOIl, TOUYKH.
CHUMMETPUYHBIX Haxoauts nmpuMepbl CUMMETPUH B OKpyXaromieM mupe. MoaeJaupoBars U3
¢uryp. Oymaru nBe durypsi, CUMMETPUYHBIC OTHOCHUTEIIHFHO PSIMOIA;
IIpakTnueckas KOHCTPYHPOBATh T'€OMETPHYECKHE KOH(PUTYpaIMH, HCIOJIb3ys CBOMCTBO
pabora «OceBast | CHMMETPHH, B TOM YHCJIE C ITOMOIIBIO0 MU(POBBIX PECYPCOB.
CHUMMETPHUSD. HccaenoBath CBOWCTBA W3YYEHHBIX (UTYp, CBA3aHHBIE C CHMMETPHEH,
Cummerpus B | MCHOJB3YS SKCIIEPUMEHT, HaOJI0IeHUE, MOASIIMPOBAaHHE.
OpPOCTPaHCTBE OO00CHOBBIBATDH, ONPOBEPrarb C MNOMOIIBIO KOHTPIPUMEPOB YTBEPKICHUS O
cuMMeTpuH puryp
Beipakenuss ¢ | IIpumenenune OykB | Mcnoab3oBaTh OyKBbBI [UIsi OOO3HA4YE€HHsI YHCEN, IIPU  3aIHCH
OyxBamu (6 4) JJIs1 3a0UCHU | MaTeMaTUYECKUX YTBEP)KJACHHUI, COCTABIISITh OyKBEHHBIC BBIPAXKCHUS MO
MaTeMaTH4YECKUX YCIOBHIO 3aJa4H.
BBIpAXKCHUU u | HcciexoBaTb HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HWCHOJIb30BaTh
NpeaJIOKEHUH. OYKBBI JUISI UX 3aITUCH.
BbykxBeHHBIE BBIYUCJIATH YUCIIOBOE 3HAaUCHHE OYKBEHHOTO BBIPKCHUSI NPH 3aJaHHBIX
BBIPa’KEHUSA U | 3HAYCHUSIX OYKB.
YHCJIOBEIC 3anuceIBaTh (GopMyJIBI: IEPUMETPA U IUIOMIAIN NPSIMOYTOJIBHUKA, KBAJIPaTa;
MOJACTaHOBKH. JIMHBI OKPYKHOCTH, INIOIIAAHM KPyra; BBINOJHATH BBIYHUCICHUSA I10 3TUM
BbykBeHnHble bopmynam.
paBeHCTBA, CocraBiasiTh (pOpMYJibl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXIY BEIIMUYHMHAMM:
HaXOXKICHUE CKOpPOCTb, BpE€Ms, pPACCTOSHHE; I1E€Ha, KOJMWYECTBO, CTOUMOCTB;
HEU3BECTHOI'O MIPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM PalbOThl; BBINOJIHITH BBIYHUCIICHUS 11O
KOMITOHEHTA. 3TUM GopMyJIaM.
DopmyJibl HaxoauTh HEM3BECTHBIM KOMIOHEHT apu(PMETHUECKOr0 NSUCTBHUS
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Harnsignas YHeThIpEXYTOJIbHUK, HN306pakaTh Ha HEJIMHOBAHHON W KJIETYATOW OyMare ¢ HCIOJIb30BaHHUEM
reoMeTpus. IpHUMEPBI 4epTEKHBIX HHCTPYMEHTOB YETBIPEX YTOJBHHUKHU C 3aJaHHBIMU CBONCTBAMMU:
Durypsl YeThIPEXYTOJIBHUKOB. | C MNapauleIbHBIMHU, NEPIIEHAUKYISIPHBIMHA, PaBHBIMA CTOPOHAMU, MPSIMBIMA
Ha mjIockoctn | ITpsiMOyroapHUK, yriiaMu U Ap., paBHOOeApeHHbIH TpeyrojpHHUK. Ilpemnarats M 00cyxaaTh
(14 4 KBaJpar: CBOICTBA | €MOCOOBI, AJITOPUTMBI IOCTPOCHUS.
CTOPOH, yrioB, | McciaenoBaTh, UCHOJNB3YysI DKCIIEPUMEHT, HaOJIOJACHUE, MOJICIUpPOBaHHUE,
JauaroHa’sei. cBOlicTBa TIPSIMOYTOJIbHMKA, KBajapara, pa3OMBaTh Ha TPEYrOJBHUKH.
Nsmepenue yrioB. | O00OCHOBBIBATH, ONPOBEPrarbk C IMOMOIBIO KOHTPIPUMEPOB yTBEPKIACHUS
Bunael TpeyroJIBHUKOB. | O TPSIMOYTOJBHHKE, KBajapaTe, pacno3HaBaThb BEpHbIE W HEBEPHBIC
Ilepumetp YTBEPKACHHUS.
MHOT'OYT'OJIbHUKA. H3mepsaATh M CTPOMTH C MNOMOIIBIO TPAHCIOPTHPA YIIIBL, B TOM 4YHCIE B
ITnomane  ¢GUrypbl. | MHOTOYrOJbHHUKE, CPABHUBATH YIJIbl; PACIO3HABATH OCTPHIC, IPSIMBIE, TyTHIE,
Dopmysl pa3BépHyThle yribl. PacmosHaBarbh, M300pakaTh OCTPOYTOJBHBINA, MPSIMO-
nepuMeTpa U | YTOJIBHBIN, TyHOYTOJbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUN
JIomaau TPEyrOJIbHUKH.
IpsAMOYTOJIbHUKA. BpluMcassiTe NEpUMETP MHOTOYrOJBHHKA, IUIOMIAAb MHOIOYTOJIbHUKA
TIpubmmxénnoe pazbueHueM Ha NPSIMOYTOJIbHUKH, Ha paBHbIe (UTYPBI, HCIIOJIb30BaTh
U3MEPEHHE IUUIOMIAAN | METPHUYECKHE ECAWHULBI U3MEPEHWs UIMHBI M Iwromanu. Mcmoab3oBarh
duryp. npuoJIMKEHHOE HM3MepeHHe [TMH W IUIom[ane Ha KieTtdatoi Oywmare,
ITpakTnueckas npuOMMKEHHOE N3MEPEHUE JJIMHBI OKPY>KHOCTH, IUIOIIAAd KpyTa
pab6ora «IInomans
Kpyra»
Monoxureabubl | Llenwie yucaa. | IlIpuBoauTh NpUMeEPHbI UCIIOJIB30BaHUS B peajbHON KHU3HHU ITOJIOKUTEIBHBIX
e u | Monyns qucia, | U OTPUIIATEIBHBIX YHCE.
OTpHLATE]IbHBIE | T€OMETpHUYECKasi HN3o00paxaTs LeEIble 4YMCIA, ITOJNOXKUTEIBHBIE W OTPHULATENBHBIE YHCIIA
yHucaa UHTEpHOpeTannus TOYKaMH Ha YHCIOBON MPsIMOM, HMCHOJb30BATh YHCIOBYIO IPSIMYIO IS
(40 u) Monayisi.  YucnoBbI€ | CpaBHEHUS YHUCEII.
POMEXYTKH. IIpyMeHA T, MPaBWJIA CPAaBHEHUS, YHOPSAAO0YMBATEL LICJIbIC UYNCIA; HAXOJAUTH
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ITonoxurenbHbIE u
OTpHULATEIbHBIE
qucia. CpaBHeHUE
MOJIOKU- TEIbHBIX U
OTpHUIATENBHBIX
qucell.
Apudmernueckue
JEUCTBUS c
MOJIOKUTEIBHBIMU 1
OTpHULATEIbHBIMH
9HCIIaMU.

Pemenne TeKCTOBBIX
3azau

MOIYJb YHCHA.

(DOPMyJ]HPOBaTb npasuJjia BBIYHCIICHUA C ITOJIOKHUTCIIbHBIMH "
OTPULATEIIBHBIMUA YHUCIIaMU, HAXOAUTDHb 3HAYCHUHA YHNCIIOBBIX BBIan(eHHﬁ,
coacpIKalmnux IleﬁCTBI/ISI C TMOJIOXKHUTCJIbHBIMU W  OTPHUUATCIBHBIMUH
qyuciaMu.

IlpuMeHATH CBOMCTBA CIIOKEHUSI YW YMHOXEHHUS JUIsl TNpeoOpa3oBaHUs
CYyMM U HpOU3BEACHUMN

IpeacraBienune | IlpssMoyrosybHas OObsICHATh M WUIIOCTPUMPOBATH MOHSTHE TPSMOYTOJLHOW  CHCTEMBI
JAAHHBIX cucTeMa KOOPJMHAT | KOOpAMHAT HA IJIOCKOCTH, HCIIOJNB30BaTh TEPMHHOJIOTHIO; CTPOMTBL Ha
(6 v) Ha IJIOCKOCTH. | KOOPJAWHATHOW IUIOCKOCTH TOYKH U (UTYpHI MO 33JlaHHBIM KOOpJIHHATaM,

KoopaunaTtel  TOYKHM | HAXOAMTh KOOPAMHATHI TOYCK.

Ha IUIOCKOCTH, | UuTaTh crojs04yaTele M KPYrOBBIE AUAarpaMMbl; HHTePNPeTHPOBATH IaHHBIC,

abcuucca U | CTPOUTH CTOJIOUATHIE TUATPAMMBI.

opaHnHAaTA. Hcnoas3oBars uHpOpMANuUIo, TMpEICTaBICHHYIO B  Tabiumax, Ha

CronGuatskie U | IuarpaMmax JUisi pelIeHUs] TEKCTOBBIX 3aJ1a4 U 3a7la4 M3 peajlbHOM KU3HU

KpYTOBBIE

JuarpaMMBbl.

IIpakTnueckast pabGora

«ITocTpoenue

JarpamMm).

Pemenne TEKCTOBBIX

3a71ad, coaep KamInx
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JaHHBIC, npeacTaB-
JICHHBIC B TAOIHLIAX U
Ha JuarpaMmmax

Harassnnan
reoMeTpusl.
Purypsl

B NPOCTPAHCTBE
(CR)

IIpssMmoyronsHbIN
napajuienenunen,
KyO, npu3Ma,
nupaMuaa, KOHYC,
OUINHApP, map ¢
cepa. M300paxeHne
IPOCTPAHCTBEHHBIX
duryp. ITpumepsl
Pa3BEPTOK
MHOTOTPaHHUKOB,
OUIWHApa U KOHYycCA.
IIpakTudeckas padora

Pacnmo3naBaTh Ha 4YepTeXkax, PUCYHKax, ONMUCHIBATH IHPaMHUIy, IPU3MY,
HUJINHAP, KOHYC, IIap, H300paxkaTh HX OT pPYKH, MOJEJHPOBATH U3
Oymaru, IUIaCTHUJIMHA, NPOBOJOKH M Ap. IIpuBoauTh mpuMepbl OOBEKTOB
OKpY>KaroIlllero Mupa, UMEIoNX (GOpMbI Ha3BaHHBIX TEJlL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHUE, BBICOTA,
pannyc ¥ guaMeTp, pa3BEpTKa.

HN3yuars, HACTIONB3YSI SKCIIEPUMEHT, HabroIeHne, H3MEpEHNE,
MOJEIUPOBAHUE, B TOM UYHCIE KOMIIBIOTEPHOE, U ONHNCHIBATH CBOHCTBa
Ha3BaHHBIX TEJ, BBIABJSATH CXOACTBA M Pa3JIUYUA: MEXKIY NUPAMHUIONH H
NPU3MON; MEXIYy LMIMHAPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEPTKH Napajulesienuiena, Kyoda, MpU3MBbl, MUPaMHIEL,
KOHycCa, LWJIHHApPa; KOHCTPYHPOBATh [aHHBIE Tejla U3 pa3BEPTOK,

«Co3nnanne Mozenel | cozmaBarh ux Moaesnu. Co3gaBaThb MOMEM TPOCTPAHCTBEHHBIX GuUryp (u3
MIPOCTPAHCTBEHHBIX Oymaru, MpOBOJIOKH, TUIACTHJIMHA U JP.)
duryp». HN3MepsTh HA MOJEJAX: JUTMHEI pEOEp MHOTOTPAaHHHUKOB, THAMETpP IIapa.
ITonsitue o6béMa; | BeiBoauThH (hOopMyITy 00BEMA IPSIMOYTOIBHOIO Mapajlie/ienUneaa.
COUHUILIBI W3MepeHHs: | Bblumeaars mo ¢opmynam: o0bEM NPSIMOYTOJBHOIO MapaJulesCUIIeaa,
00bEMa. O0BéM | KyOa; MCIIOJIB30BATh €AUHHILIBI U3MEPEHUSI 00bEMA; BHIUYMCISTH OOBEMEI TEll,
psiMO- YrOJBHOTO | COCTaBJICHHBIX W3 KyOOB, MapaUieICeIUICIOB; PellaTh 3aIa4l C pCabHbI- MU
napajuiesiernunena, TaHHBIMU
KyOa, dopmynbl
o6BéMa
IloBTOpEHHE, IToBTOpCHUE BbIuMCIATh 3HAYCHUs] BBIPAXKCHHUH, COIACpXKAIMX HATypaJibHBbIC, LEIbIC,
o0o0enue, OCHOBHBIX MOHSATHI HOJIOKUTEIBbHBIC U OTPHULIATSIILHBIC
cHcTeMaTu3al M METOJIOB KypCOB 5 M | uucia, OOBIKHOBCHHBIC U JIECSITHYHBIE  ApoOw, BBIITOJTHSITH
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nus
(20 1)

6 KJ1accoB,
00001IEHNE
CHCTEMAaTHU3allUs
3HaAHHUHN

npeoOpa3zoBaHUSI YHUCE U BBIPAXKSHUH.

BpiOMpath cnocod CpaBHEHUS 4uced, BBIYUCJIEHUH, NPUMEHSTH
cBolicTBa apu(PMETHIECKHUX OEUCTBUU IS PAITMOHAIN3AIINH BBIYHCIICHMIA.
Pemiarps 3aga4m U3 peajibHOM KU3HU, NPUMEHATHL MaTeMaTU4YeCKue 3HAHUS
JUISL peuleHusl 3ajad U3 APYrux NpeamMeToB.

Pemiate 3ajauyu pa3sHbIMH cHoco0amMH, CPaBHMBATh, BbIOMpPaTh CHOCOOBI
pelIeHus 3a1a4u.

OcyliecTBJIATL CAMOKOHTPOJb BBIIOJHAEMBIX JCHCTBUH M CaMONPOBEPKY
pe3yjbTara BRIUYHCICHUM

Ilpu paspaborke padoucit

IIporpamMmmbl B TEMAaTHYCCKOM IINITAaHUPOBAHHUU JOJDKHBI OLITH YUYTCHBI

BO3MOYKHOCTH HCITOJIb30BaHUS IJIEKTPOHHBIX (IIU(PPOBHIX) 00pa30BaTEILHBIX PECYPCOB, SBIISIOIINXCS
y4e0HO-METOANYECKUMH MaTephanamMu (MyJIbTHMEOUHHBIE MPOTPaMMBbI, SJICKTPOHHBIE YYSOHUKH U
3aJa4HUKH, OJICKTPOHHBIE OWOJMOTEKH, BHUPTyaldbHbIE JIA0OPATOPUH, UIPOBBIE IPOTPAMMEL,
KOJUJICKIIUU 1M (PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMbBIMH JJIsi OOYUYCHUS U BOCITUTAHHUS
Pa3sNmUYHBIX TPYNOIN TMOJB30BaTelIel, IIPEJICTABIIEHHBIMA B JJEKTPOHHOM (OUpPOBOM) BHUIAE U
peanusyromuMu  augaktudeckue Bo3MoxkHoctd HWKT, copepskaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 0Opa3oBaHUH.
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[TPUMEPHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-
9 KJTIACCbI

LEJN N3YUEHNWSA YYEBHOT'O KYPCA

AnreOpa sBAsS€TCS OJHHUM W3 OMNOPHBIX KypCOB OCHOBHOM
IIKOJIBI: OHa OOecIieYynBaeT U3yUYCHHE NPYruxX AUCHUIUINH, KaK
€CTECTBEHHO- HAay4dHOTO, TaK W TYMaHUTapHOTO IUKJIOB, €&
OCBOCHHME HEOOXOIMMO I TIPOJOJDKEHUS OOpa30oBaHUS W B
NOBCSAHCBHOM >XWU3HHU. PazBuTHe y OOYYarOIIUXCsS HayYHBIX
NpeacTaBJICHUN o MPOUCXOXKJICHUH u CYLIHOCTH
anredpanvecKux a0cTpakmnui, criocobe OTPaKCHUS
MaTeMaTUYECKOW HAyKOHW SIBJIEHUM M IMPOILIECCOB B NPHUPOJIE U
oOIIIecTBE, POJIM MAaTEMAaTHYECKOTO MOJASIUPOBAHUS B HAYYHOM
NO3HAaHWUW ¥ B TIPaKTHKE CIIOCOOCTBYeT (OPMHUPOBAHUIO
HAay4YHOTO  MHpPO- BO33pPEHHUSI W  KA4eCTB  MBIIUJICHHS,
HEOOXOIMMBIX JUIsl aJanTallid B COBPEMEHHOM HU(POBOM
obmectBe. HM3ydyenme anreOpbl €CTECTBEHHBIM 0OOpa3zom
obecnieynBaeT pa3BUTHE yMEHHsS HaOIogaTh, CpaBHUBATH,
HaXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIIICHUS,
CITOCOOHOCTH apryMEHTHPOBAaHO OOOCHOBBIBAaTH CBOW ACHCTBUS
U BBIBOABI, (GOpMyIIMpoOBaTh yTBepkIaeHus . OcBoeHHe Kypca
anreOphsl oOecrneynBaeT pPa3BUTHE JIOTHYECKOTO MBIIIIICHUS
OOy4Yaromuxcsi: OHU UCHOJIL3YIOT ASAYKTUBHBIC U WHIYKTUBHBIC
pac- CYKIOCHMUS, o06o01IeHue u KOHKPETHU3AIUIO,
a0cTparupoBaHue u aHaJIOTHIO. OG6yuenue anrebdpe
Ipeanojaraet 3HAYUTENbHBIN 00BEM CaMOCTOSATEIbHOM
NESITSIIbHOCTH ~ OOyYaromuXcsi, IMO3TOMY CaMOCTOSITEIbHOE
penleHne 3a1a4d eCTECTBEHHBIM 00pa30oM SIBIISIETCS pean3arnueit
JIESITETbHOCTHOTO MPHUHIIUIIA OOyYCHUSI.

B crpykrype mOporpamMmbl y4deOHOTO Kypca «Anredopa
OCHOBHOW IIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT COJIepP>KaTeIbHO-
METOOUYIECKHE JIMHAU: «Ywucna u BBIYHCIICHUSD;
«ANTeOpanvyecKue BBIPAKCHUS;

«YpaBHEHHUsS U HepaBeHCTBay»;, «DyHkmum». Kaxpgas wuz 3THUX
coZlepKATeIbHO-METOMUIYSCKUX  JIMHUW  pa3BHBaeTcsT  Ha
MPOTSDKSHUM TPEX JIET U3YUYCHUS Kypca, €CTECTBEHHBIM 00pa3oM
neperJieTasich 1 B3aUMOJEHCTBYS C JIDYTUMH €ro JUHUsMHA. B
X0Jie M3Y4YeHHUs Kypca OOydJaroImuMCs TPUXOIUTCS JTOTHYECKU
paccykaaTbh, WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK.
B cBs3um ¢ »THM 1enecooOpa3sHO BKIIOYUTH B MOPOTPaMMy
HEKOTOPHIE OCHOBBI JIOTHKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC
pa3zensl MaTeMaTH4ecKoro oOpa3oBaHUs W CHOCOOCTBYIOIIHE
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OBJIaICHUIO 00yYaronuMHucs OCHOB YHUBEPCAITHHOTO
MaTeMaTH4YeCKOTO sI3bIKa. TakuM oOpa3oM, MOXKHO yTBEpPKAATh,
9TO COAEPKATSIHbHOU U CTPYKTYPHOH OCOOEHHOCTBHIO Kypca
«AJTeOpa» SBIISISTCS €ro HHTETPUPOBAHHBIN XapakTep.
Conepxkanne nuHHUHU «YUucna W BBIYUCICHUSD  CIY>KHUT

OCHOBOU IS JTaJILHEUIIIETO U3YUYECHUsT MaTE€MaTHuKH,
CIIOCOOCTBYET Pa3BUTUIO Yy OOYYaIOIIUXCS  JOTHYECKOTO
MBIIIUICHUS, (popmupoBanuto YMEHUS MOJIL30BaThCS

aJropuTMaMH, a TakKXXe NPHUOOPETEeHHUIO ITPAKTHUYECKHUX
HaBBLIKOB, HEOOXOIMMEIX JIJIS HMOBCEIHEBHOM >KU3HH. Pa3Burue
OOHSITUSI O YWUCJIE B OCHOBHOW IIIKOJIE CBSI3aHO C
pammoHanbHBIMHA " HppauoOHAITBHBIMU qUCIIaMH,
dopMHpOBaHUEM TPEIACTABICHUN O ICHCTBUTESIHLHOM YHCIIC.
3aBeplI€eHHE OCBOCHUS YHCJIOBOM JIMHUM OTHECEHO K
cTapliemMy 3BeHYy OOIlero oopa3zoBaHUsI.

Coneprxanue OBYX anredOpandecKux JTAHUH —
«AnrebpandecKkue BBIPOKEHUSD U « Y paBHEHHUS U HEPaBEHCTBa»
CITOCOOCTBYET ¢popmupoBaHuto y oOydJarommuxcs

MaTeMaTU4YEeCKOro amnmnapara, HEOOXOAWMOTO MJIsI PEUICHUS
3a/lad  MaTeMaTHUK{W, CMEXHBIX MPEAMETOB UM IIPAKTHUKO-
OpPUCHTUPOBAHHBIX 3ajJad. B OCHOBHOW MIKOJIE Y4YeOHBIN
MaTepHual TPYNIIHPYETCSI BOKPYT pallMOHAJIBHBIX BBIPAYKEHHM.
Anredpa IeMOHCTPUPYET 3HAUCHHE MaTeMaTHKU KakK SI3bIKa
JJIsi  HOOCTPOEHUS  MaTeMaTU4YeCKUX  MOJEIEH, ONUCaHUs
MPOLECCOB U SIBJIECHUUW peajbHOTO MHpa. B 3agaum oOydeHUs
anreope BXOIST TaKxXe JalbHENIIee pa3BuTHE
AJITOPUTMHUYECKOIO MBIIUICHUSI, HEOOXOAMMOI'0, B YaCTHOCTH,
IJIs1 OCBOCHUSI Kypca MH(QOPMATHUKH, U OBJIAJICHUE HAaBBIKAMH
JNEeOyKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBaHue CHMBOJIBHBIX
¢opMm BHOCHUT CBOUW cnenupuUUIEecKHil BKJIAd B pa3BUTHE
BOOOpakeHus, criocoOHoOCTEeH K MaTeMaTUIEeCKOMY
TBOPYECTBY.

Coaepxanue (GyHKIUOHATBbHO-TPa(UUECKON JIMHUHU HAaLEJIEHO
Ha TIOJyYe€HHE IIKOJIbHUKAMH 3HaHHH O (QYHKUIMIX KakK
Ba)kHeWNIer MaTreMaTudecKoll MOJeIu JJIsI OIIMCaHus U
WCCICNOBAaHUsl Pa3HOOOpPa3HBIX MPOLECCOB U SIBJICHUH B

npupoae ©W  oOmiectBe. M3ydyeHme  OTOro  marepuania
CIIOCOOCTBYET Pa3BUTHIO y Oo0yJarouxcs YMEHUS
HUCIIOJb30BaTh pPa3JUYHBIC BEBIPA3UTEIBLHBIC CpPEACTBA s3bIKA
MaTeMaTUKd — CJIOBECHBIE, CHMBOJIMYECKHE, TpadudecKkue,

BHOCHUT BKJIaI B (opMHpOBaHHWE TIIPEJICTABICHUH O pPOJH
MaTEMaTHUKH B Pa3BUTHH LIMBUIIM3ALMU U KYJBTYpPBHI.
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MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJTAHE

CorracHo yueOHOMY MJIaHy B 7—9 Kilaccax U3ydvaeTcsl yuIeOHBIH
Kypc «Anrebpa», KOTOPBIM BKJIIOYAET CICAYIOIINE OCHOBHBIE
pa3zensl coliep KaHMs: «Hucna u BBIYHUCIICHUS,
«Anrebpanueckue BBIPQKCHUS, «YpaBHEHUS U
HepaBeHCTBa», «DyHKIINN.

V4eOHBI 1JIaH Ha wu3ydeHue anreOpel B 7—9 Kkiaccax
OTBOOUT HE MeHee 3 y4YeOHBIX 4YacOB B HEACHIO B TEUYCHHE
Ka)XJI0TO roga oOydeHHUs], BCETO 3a TpU roja oOydeHHUs] — HeE
MmeHee 306 yueOHBIX 9acoB.

COJEPXXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYUEHUN)

7 xnacc

Yucna u BEIYUCIICHUS

ParmonanbeHele yncna

Jpobu OOBIKHOBEHHBIE € OCCATUYHBIC, MEPEXOJ OT OMTHOU

dopmer 3ammcu npodert Kk apyrou. IlomsTHe pamuoHAIHLHOTO

4qucia, 3aluch, CPaBHEHHUE, YIOPSAOYMBAHUE PalMOHAITBHBIX

qucen. Apudmerndyeckue AEHWCTBUS €  palMOHAIBHBIMU

guciiamu. PeniteHue 3asay U3 peajbHONW MPAaKTUKKA HAa 4acTH, Ha

apobu.

CrerieHb C  HaTypaJdbHBIM IIOKa3aTeJieM: OIIpe/elieHue,

npeoOpa3oBaHWE BHIPAXXKCHUUW Ha OCHOBE OIIpEJIEJICHUS, 3aIThCh

OonbIMX uucel. [IporeHTsl, 3aruch MPOICHTOB B BUJIE ApOoOU U

apoObu B BHUJAE IIPO- IIEHTOB. TpH OCHOBHBIC 3aJlayM Ha

OPOIIEHTHI, PEIICHUEe 3aJad W3 pealbHOW NPaKTHUKH.

IlppmMeHeHne TOPU3HAKOB JOEIIUMOCTH, pPa3l0KeHHE Ha

MHOYXHUTE JIU HATypPalbHBIX YHUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIC TpsiMas u oOpaTHas

OPOIOPIIMOHAIBHOCTH.

Anrebpandeckne BBIPaKEHUS

ITepemeHHBIE, YHUCIIOBOE 3HAYCHHUE BBIPAXKEHUS C IIEPEMEHHOIA.

Jomyctumebie 3HAYCHUS epeMEHHBIX. IlpencraBnenune

3aBUCUMOCTH  MEXKJY BeJIMdMHaAaMU B  BuUae  (QOPMYJIBL.

Beraucienuss mo ¢opmynam. IIpeoOGpazoBanrne OyKBEHHBIX

BBIPXKEHUH, TOXIECTBEHHO paBHBIE BBIPAXKCHHS, NOpaBUia

npeoOpa3oBaHUS CyMM W NPOUW3BEACHHUU, IpaBUIa PaCKPBITHS

CKOOOK ¥ IPUBEJICHUS MOJOOHBIX ClaracMbIX.

CBoliCTBa CTEIICHU C HATYypPaJbHBIM MMOKa3aTEJICM.

OpHousieHbl 1 MHOTOWIEeHBI. CTeneHp MHOrOwWIeHa. CrokeHune,

BBIYUTAHHUE, YMHOKCHHE MHOT'OYJICHOB. Dopmy bl

COKpamIEHHOTO YMHOXEHUs: KBaJpaT CyMMBI U KBajpar

paszHoctu. ®opmyna pa3zHOCTH KBaapaTtoB. PaznoxeHue
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MHOTOYJIEHOB Ha MHOYUTEIIH.

VpaBHeHus

VYpaBHeHHE, KOpPE€Hb YpPaBHEHHUs, IIpaBWjia IIpeoOpa3oBaHUA
YpaBHEHHUS, PaBHOCUJIBHOCTh YpPaBHEHUM.

JInneliHOoe ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOpHEU
JJMHEMHOTO ypaBHEHUs, PCELUICHUE JHUHEHUHBIX YpPaBHEHUI.
CocraBieHne YypaBHEHHMM TIIO0 YCJIOBHIO 3amadu. Pemienue
TEKCTOBBIX 3a7a4 C IOMOIIBIO YPaBHEHUM.

JluHeiiHOe ypaBHEHHE C IBYMsI NIEPEMEHHBIMH U €ro rpadux.
Cucrema ABYX JIMHEHWHBIX YpPaBHEHHU C JByMs NEPEMEHHBIMHU.
Pemienne cucrtemM  ypaBHEHHU  CIIOCOOOM  ITOJCTAaHOBKH.
IIpumepsl pemreHusT TEKCTOBBIX 3aJad C IMOMOIIBIO CHCTEM
YpaBHEHUH.

Koopnunatel u rpaduku. OyHKIMH

Koopannara Toukm Ha npsaMod. YuciaoBble NPOMEXYTKH.
PaccrossHue Mex 1y JIByMs TOUKaMH KOOPJIUHATHOM MPSIMOI.
IlpssmoyronpHass cucremMa koopauHatr, ocu Ox wu Oy.
AOcuycca W opAuHaTa TOYKHM Ha KOOPJIMHATHON IUIOCKOCTH.
IIpumeps! rpadukoB, 3agaHHbIX popmynamu. UrteHue rpadgpukon
peabHbIX 3aBUCUMOCTEM.

IMonsitne ¢ynxkumn. [pabduxk ¢yakaoun. CBoiicTBa (YHKIIUIA.
Jlunetinas pyskuwms, e€ rpaduk. I'papuk pynkoum y = | x |.
I'padmueckoe pemieHne JUHEHHBIX  YpPaBHEHUH W CHUCTEM
JIMHEWHBIX YpaBHEHUM.

8 Kimacc

Yucna u BEIYUCIICHUS

KBaaparHsbiii KOPEHb U3 qyucia. ITonsitue 00
HppPanHOHAITHFHOM qHCIIe. JecaTuansie OPUOIIDKEHUS
UPPpaALIMOHATBHBIX qucel. CroiicTBa apudmMeTHIecKux

KBaJpaTHBIX KOPHEH W WX NMPUMEHCHHE K IpPeoOpa3zoBaHUIO
YHUCJIOBBIX BBIPAXXEHUW MW BBIYHCICHUSIM. JleMcTBUTENbHBIE
qucna.

CrteneHb Cc LEenbIM MokKazarejeM U e€ cBoiictBa. CranpapTHas
3a0UCh YUchaa.

Anrebpandeckue BBIpaKEHUS

KBanpaTtHblil TpEXUiieH; pa3jo’KeHHEe KBaJpaTHOro TpEXUIeHa
Ha MHOXHUTEJH.

Anrebpandeckas apods. OCHOBHOE CBOWCTBO ajlredpamdeckoit
apoou. CrnokeHue, BBIYHTAHHE, YMHOXKEHHE, JeJICHUE
anreOpanyeckux JpoOeii. PalnmoHalbHBIE BBIPAXKEHUS W HUX
npeoOpa3oBaHUe.

VYpaBHEHUS U HEpPaBEHCTBA
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KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaIpaTHOTO
ypaBHeHus. Teopema Buera. Penienue ypaBHEeHM, CBOASIIIUXCS
K JIMHEWHBIM W  KBagpaTtHbIM. IIpocreiimme  apoOHO-
palnvoHaJIbHbIE YPaBHEHUS.

I'padprueckas WHTEpHIpeTanus YpaBHEHUM c BYyMS
NepeMEeHHBIMH ¥ CHCTEM JWHEWHBIX ypaBHEHWH C AByMs
nepeMeHHbIMU. [Ipumepsr pemeHuss CHUCTeM HEeIWHEWHBIX
YpPaBHEHUII C ABYMs IIEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 3aay alreOpandecKuM CIOCOOOM.
YucioBble HEpABEHCTBA U UX CBOMcTBa. HepaBeHCTBO ¢ OJHON
IEPEMEHHOM. PaBHOCUIIBHOCTB HEPaBEHCTB. JInHeiinbie
HEpaBEHCTBa C OAHOW nepeMeHHOH. CucreMbl JIMHEUHBIX
HEPaBEHCTB C OJJHON MEPEMEHHOM.

DyHKUNU

I[Moastne ¢ynknuu. OOmacTe onpeneyieHus] U MHOXECTBO
3HaveHn pyHknu. CriocoOnl 3amaHust QYyHKITHHA.

I'paduk pysknuu. Urenmne cBoiicTB QyHKIINU 110 € TpaduKy.
[Ipumepsr rtpadukoB (QYHKIUH, OTpa’kalOIUX peajbHbIC

MPOLECCHI.
DyHKINH, OIHCHIBAIOIIINE MPSIMY 10 u o0paTHy1O0
MPONOPIMOHANIBHEIE  3aBUCUMOCTH, uX Trpaduku. DOyHKIHU
y=xJ, y=x,y= x, y=|x|. I'papuueckoe peueHue
YpPaBHEHUH U CHCTEM YPaBHEHUII.

9 knacc

Yucna 1 BBIYMCIICHUS

JeiicTBUTENBHBIE YHCTa

PannonaneHble yHcHa, UppALMOHAJBHBIE YHCJIA, KOHECYHBIE U
OeCKOHEUHEBIC ECSITUIHBIC apoowu. MHOXeCTBO
OEUCTBUTEIBHBIX  YHCEJ; OCWCTBUTENbHBIE  YHCJIa  Kak
OECKOHEUYHBIE JIECSTUYHBIE JpoOW. BzamMHO oIHO3HA4YHOE
COOTBETCTBHE MEXIY MHOKXECTBOM ACHCTBUTCIBHBIX YHCEI H
KOOPAMHATHON HPSIMOH.

CpaBHeHUE OEUCTBUTEIBHBIX 4qucell, apudmeTndecKue
AEHCTBUSA C NEUCTBUTEIBHBIMU YUCIAMU.

W3mepenust, mpuOImKeHus, ONEHKA

Pa3smepbl OOBEKTOB OKpY’KalOWIETO MHpA, JJIWATEIHHOCTH
OPOLIECCOB B OKPYKAKOILIEM MHPE.

IpubmnxEnaoe 3HaUYCHUE BEJIUYUHBI, TOYHOCTBH
npuonumxkenus. Oxkpyriaenue uwucel. lIlpukuaka W OlICHKA
PEe3yJIbLTATOB BHIYHUCICHUM.

VYpaBHEHUA W HEPaBEHCTBA

VYpaBHEHUS ¢ OHON NIEPEMEHHON
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JIuHeliHOe ypaBHeHHUeE. PenieHue ypaBHEHUN, CBOISIIMXCS K
JIUHEHHBIM.

KBanaparHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOJISIIIIUXCS K
KBaZlpaTHBIM. bukBaapatHoe ypaBHeHHUe. I[Ipumeps! pemeHus
YpaBHEHUII TpeTbel M 4YeTBEPTOH CTEINEHEH pa3loXEHUEM Ha
MHO>KUTEJH.

Pemenne npoOHO-palMOHAILHBIX YpaBHEHUIl. Pemienue
TEKCTOBBIX 3aJ1ad aJIreOpandecKuM METOOOM.

CucreMsl ypaBHEHUN

VpaBHeHHE C ABYyMs MEPEMEHHBIMH W ero rpadwuk. PernreHue
CHCTEM JBYX JHUHEWHBIX YpaBHEHHUU C JABYMS NEepPEMEHHBIMU.
Pemenne cucreM AByX ypaBHEHHN, OOHO U3 KOTOPBIX JIMHEWHOE,
a nmpyroe — BTOpoW crereHU. | paduueckass WHTEpIIpeTaIius
CHUCTEMBI YPAaBHEHUH C ABYMsI IIE€PEMEHHBIMU.

Penrtenne TEeKCTOBBIX 3a7ad aaredpandyeckKkuM CIOcOOOM.
Hepasenctpa

YHucinoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne naWHEWHBIX HEpPaBEHCTB C OJHOW HEpPEMEHHOU.
Pemenne cucreM NMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOM.
KBanpataele HepaBeHcTtBa. [paduueckasi HWHTEpHOpETAIIUS
HEpPaBEHCTB U CUCTEM HEPaBEHCTB C JIByMs II€PEMEHHBIMHU.

DyHKIUU

KBanparnunast ¢pyakmus, e€ rpaduk u cBoiicTBa. [lapaboira,
KOOpAWHATHI  BEpPHIMHBI  ITapaboibl, OChb CHMMETPHH
napadoJIbl.

k
I'paduxu ¢ynkumit: y=kx, y=kx+b, Y= y=x’, y=\x, y=|x| u ux

CBOMCTBA.
Ompenenenne U CIOCOOBI 3aIaHMS YHCIOBBIX MOCITIENOBATEIHLHOCTEH
IToustue YHUCJIOBOH IIOCJIENOBATEILHOCTH. 3amanue

MOCIEeNOBaTEIILHOCTH PEeKyppeHTHOH (opmyrioii u Qopmyrioi
n-TO 4YJIeHa.

Apudmerndeckas ¥ TreoMeTpuUecKasi MPOrPeccHu

Apudmerndeckas u reoMmeTpudeckas nporpeccuu. PopmyIibl 7-
ro wieHa apuMeTHUYeCKOM U TEeOMETPHUYECKOUW IIPOTPEeCcCHi,
CYMMBI IICPBBIX 71 YJICHOB.

HN3oOpaxkeHre 4YJIeHOB apU(PMETHUYECKOH H TIeOMETPUYECKOU
Oporpeccuii ToykaMmm Ha KOOPJMHATHOW IMJIOCKOCTH. JINHEWHBIN
¥ DKCHOHEHITNAITBHBINA pocT. CII0KHBIE TPOLECHTHI.
[UTAHUPYEMBIE [IPEAMETHBIE PE3VIJIBTATEHI OCBOEHUNA
IIPUMEPHOM PABOYEWM IIPOTPAMMBI KYPCA (II0 T'OJAM
OBYUEHUS)
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OcBoeHne yuyeOHOTO Kypca «AJredpa» Ha ypOBHE OCHOBHOTO
obmiero oOpa3oBaHHS JOJDKHO OOecIieunBaTh HJOCTH)KCHHE
CISTYIONINX TTPEMETHBIX 00pa3zoBaTEeNbHBIX PE3YJILTATOB:

7 xnacc

Yucna ¥ BEIYMCICHUS

BemmonHsaTh, codyeTast yCTHbIE U NUCbMEHHBIE IIPUEMEI,
apudmernyecknue  OEUCTBUST C  palMOHAIBHBIMH
YHUCIJIAMH.

HaxonauTs 3HaYeHUs] YHUCIOBBIX BBIPAKECHUH; IPUMEHSATH
pa3HoOOOpa3Hble CIIOCOOBI HW NPUEMBI  BBIYMCIICHUS
3HAUYEHUN IPOOHBIX BbIPa)KECHMUIA, coaep KaIux
OOBIKHOBEHHBIC U AECATUYHBIE IPOOH.

Ilepexonuts OT OmHOW (OPMBI 3alMCH YHCENT K OPYyrou
(mpeoOpa3oBBIBaTh  AECATUYHYIO poOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JICCITUIHYIO POOK).
CpaBHHUBaATh U YIIOPSAOYUBATh parlMOHAJIbHBIE YHCJIA.
OKpyTIIATh YHCIIA.

BemonuaTe OpUKUAKY U OLIEHKY  pe3yJlbTara
BBIYHCIICHUIA, OLIEHKY 3HAa4YCHUU 9HUCIJIOBBIX
BBIPpA’KECHUM.

BpImomHsATE AEHCTBUSI CO CTEIIEHSAMH C HaTypaJbHBIMH
MOKa3aTeasIMHU.

IlpyMeHsaTE NpPHU3HAKHA JOEIUMOCTH, pas3IOKEHHE Ha
MHO>KHUTEJIN HATyPaJIbHBIX YHCEII.

Pemrate nmpakTHUKO-OpUEHTUPOBAHHBIE 3a/1aUH, CBSI3aHHBIC
C  OTHOULIEHHEM  BEJIWYHUH, IPOMNOPIUOHAIBEHOCTHIO
BEJIWYHUH, NPOLIEHTaMU; WHTEPHPETUPOBATH PE3YJILTATHI
pemeHus 3a1a4d ¢ y4€TOM OTpaHWUYEHHUM, CBSA3aHHBIX CO
CBOICTBAaMH pacCMaTpHBAaE€MbIX OOBEKTOB.

AnreOpandeckue BBIPaKEHHUS

Hcnons3oBaTh  anreOpandeckyrd TEPMHHOJOTHIO H
CUMBOJIMKY, HOPUMEHATh €€ B MPOILECCE OCBOCHUS
y4eOHOro MaTtepuala.

Haxonute 3HadYeHWss OyKBEHHBIX BBIPAXKCHUH 0OpH
3aJ[aHHBIX 3HAUYCHUSIX IEPEMEHHBIX.

BeIimmonHsaTh  mpeoOpa3oBaHUsl  1IEJIOTO  BBIPAXKCHUS B
MHOTOYJICH TIPUBEJICHUEM  TOJAOOHBIX  ClIaracMbIX,
PacCKpBITHEM CKOOOK.

BrimmonsaTe YMHO>XCHHEC OJHOYJIICHA Ha MHOTI'OYJICH H
MHOIOYJIEHa Ha MHOTOWICH, IPUMEHSATH (OPMYJIbI
KBaJipaTa CyMMbI B KBaJpaTa pa3HOCTH.
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OcCy11eCTBIISITh pas3ioXeHue MHOTO4YJICHOB Ha
MHOYKHUTEIN C TTOMOIIBIO BBIHECEHUSI 32 CKOOKH OOIIEro
MHOX>UTEIs, TIPYNIUPOBKHU CJIAra€éMblX, HIPUMEHEHUS
(popmyI1 cCOKpamIEHHOTO YMHOXEHHUS.

IIpumensaTh npeoOpa3zoBaHUs MHOTOUYJICHOB IJIsI PELLICHUS
pa3IM4YHBIX 3a74a4 U3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB,
U3 peaJIbHOM MPaKTHKHU.

Hcnone3oBaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMU
MoKa3aTesIMH JUISI TPeoOpa30BaHUsT BBIPAYKCHUIA.

VpaBHEHUS U HEPaBEHCTBA

Pemate nuHeliHbIE ypaBHEHHsA C OJHOH HEpPEMEHHOM,
HpHUMEHsISI IpaBHUJla IIEpEXoaa OT UCXOAHOIO ypaBHEHUS K
paBHOCHJIBHOMY eMy. IIpoBepsATh, SBIAETCS JHU YHCIIO
KOpPHEM ypaBHEHUS.

IlpumensaTs rpaduyeckue MeToAbl [PpHU PEHICHUU
JIMHEWHBIX YPaBHEHUUN U UX CHUCTEM.

I[Monbupate nDpuUMepbl Tap  YWCEN,  SBISIONIUXCS
peuleHueM JIMHEWHOTO YpaBHEHHUS c ABYMSI
IepEeMEHHBIMHU.

CTpouTh B KOOPAUHATHON TNIOCKOCTH rpaduK JUHEHHOTO
YpaBHEHHUsI C  JABYMsI [EPEMEHHBIMH;  INOJIB3YSCh
rpa¢uKoM, MPUBOAUTH NIPUMEPHI PELICHUS yPAaBHECHUSI.
Pemare cucreMbl AByX JUHEHHBIX YPaBHEHUN C JIByMs
NIEpEMEHHBIMH, B TOM 4HCJI€ IpadUIECKU.

CocTraBiATh M pelaTe JHHEWHOE YpaBHEHUE WIIH
CHUCTEMY JMHEWHBIX YPaBHEHHM MO YCIOBHIO 3aJad4H,
UHTEpHpPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM
3a7a4y NOJIyUYEeHHBIH pe3yJibTarT.

Koopmuaater u rpaduku. OyHKITHH

HN3o0pakaTe Ha  KOOPAMHATHONH  MIPsIMOM  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaMm, JIy4YH,
OTpE3KH, WHTEpPBaJIbI; 3arMchIBaTh YHCIIOBBIE
MPOMEXYTKH Ha aareOpamdecKoM SI3BIKE.
OTMeuaTh B KOOPAWHATHOM TIOCKOCTH TOYKHU 1O 3aJaHHBIM
KOOpAWHATaM; CTPOWUTH TpadUKH JUHEHHBIX (QYyHKIWH.
Ctpouts rpaduk QyHKIHH ¥ = [ X |.
OnuceiBath Cc  TIOMOIBbIO  (PYHKUIMHA  H3BECTHBIC
3aBHCUMOCTH MEXJy BEJIWYHMHAMU: CKOPOCTbH, BpeMs,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOUMOCTSb;
HPOU3BOAUTEIILHOCTE, BpeMs, OOBEM padOTHI.
Haxonute 3Hadenue GyHKOUHU 10 3HAYCHHIO €&
apryMeHTa.
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8 kiacc

ITornmaTte Tpadudeckuii Crrocod TIPEACTABICHUS |
aHanmu3a uH(popManuu; U3BJICKATh W HHTEPIIPETHPOBATH
uHDOpMaNUIO W3 TpapUKOB peaNbHBIX IIPOIECCOB U
3aBHUCHUMOCTEM.

Yucnaa U BBIYUCIICHUS

Hcnonp30oBaTe HadaJbHBIE NIPEACTABICHUS O MHOYKECTBE
JENUCTBUTENBHBIX YMCEN IJIs CPAaBHEHHUS, OKPYTJIEHUS M
BBIUMCIICHUI; HM300pa)kaTh JCUCTBUTEIBHBIC  YHCIIA
TOYKaMH HA KOOPAUHATHOMN IPSIMOM.

I[IpuMmeHsaTh NOHSATHE apUPMETHYECKOIOo KBaJApaTHOI'O
KOpHs; HaXOJWUTh KBaJpaTHBbIE KOPHH, HCHOJIB3Yys IIPH
HE00XO0ITMMOCTH KaJIbKYJISITOD; BBITNTOJIHATH
npeodpa3zoBaHUs BRIPKEHHUN, COJIEpKaIIUX KBaJpaTHbBIE
KOPHH, HUCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonbs3oBaTh 3amydcyu OOJBIIMX W MaJIbIX YHCEN C
TOMOIIBIO JECATHIHBIX Apobeit u crerieHed unciaa 10.

AnreOpandeckue BBIPaKCHHUS

IlpyuMeHSATh IIOHATHE CTEIICHW C IISJIBIM MOKa3aTejeM,
BBIIIOJIHATH MPEOOpa3oBaHUsl BBIPAKCHUM, COIACpPIKAIIUX
CTEIICHH C I1ISJIBIM ITOKa3aTeJIeM.

BrImoaHsaTs TOJKJIE€CTBEHHEIE npeoOpa3zoBaHUs
palMOHABHBIX BBIPAXXEHUUW Ha OCHOBE ITPAaBUJI JACHUCTBUM
HaJ MHOTOWICHAMH U aJireOpanaeCKUMM OPOOSMHU.
PacknansiBaThk KBaApaTHBIM TPEXYIIEH HA MHOXKHUTEIH.
[MpumensaTe npeoOpa3oBaHUs BBIPAXKCHUHN JIST PEIICHUS
Pa3IUYHBIX 3aJl1a4 U3 MaT€MaTUKHU, CMEXKHBIX OIPEIMETOB,
U3 peaJIbHOM NPaKTUKHU.

VYpaBHEHUS U HEPaBEHCTBA

Pemare JMHENMHBIE, KBaJApaTHbIE YypaBHEHHUSA U
panuoHanbHBIE YpaBHEHMS, CBOJSIIHECS K HHUM,
CHUCTEMBI JBYX YPaBHEHHUHU C ABYMsI IEPEMEHHBIMU.
IIpoBoauThs TIpocTEHWIINE HCCIIETOBaHUS ypaBHCHUU H
CUCTEM YypaBHEHUIH, B TOM YHCJIE C NOpPHUMEHEHUEM
rpadudecKux mpeacTaBiIeHUN (yCTaHaBIHBaTh, UMEET
JU YypaBHEHHE WIM CHUCTEMa YpPaBHEHHUMN penieHus,
€CJIM UMEET, TO CKOJIBKO, H TIP.).

Ilepexoauth OT clioBecHOM (POPMYJIHPOBKH 3aJadyd K €&
anreOpandyeckol MOJEIIM C IIOMOIIBIO COCTaBJICHUS
YpaBHEHHS WJIN CUCTEMBI YpaBHEHHUH, HHTEPIIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJlauM MOJIyYeHHBIH
pe3ynbTar.
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IlpumMensiTb CcBOWCTBAa YHMCIOBBIX HEPABEHCTB JJIA
CpaBHEHUS, OLIEHKH; pellaTh JIMHEWHBbIE HEPaBEHCTBa C
OJHOU MEePEeMEHHON U UX CUCTEMEI; JaBaTh IpaUIECKYyIO
WLUTIOCTPALlUI0  MHOYKECTBAa  PEILICHUM  HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB.

DyHKUINU

9 kJacc

IlomumMaTte ©W  HCHOJB30BaTh  (PYHKUIHMOHAIBHBIC
OOHSITUA WU S3BIK  (TEPMUHBI,  CHMBOJIMYECKHUE
o0O3HauYeHHUs); OIpEeaeaTh 3HadeHue (PyHKIUU 10
3HAYEHUIO apryMEHTa; OIpeJIeisaTh CBOWCTBA (YHKIUU
no e€ rpaduky.

k

Ctpouts fpa(l)HKH 3JIeMEeHTapHbIX QYHKIWH BUAA Y = o

y=x, y = x>, y =/x, ¥y = |X|; OINUCHIBAThH

CBOWCTBA YHMCIOBON (DYHKIIUU IO e€ rpaduKy.

Yuciia U BEIYUCIEHUS

CpaBHHBaTh W YHOpPSOOYHWBATBH palMOHAIBHBIE WU
HppanHOHAIIBHBIC YHCIIA.

BrImionHsTh apudmMeTHIEeCKHe AercTBUs c
palMOHAJIBHBIMM  YHCJIAMH, COdYeTass yYCTHBIE U
IMHUCBMEHHBIC IPUEMBI, BBINOJHITL BBIUHUCICHUS C
HUppalMOHAJIBHBIMH YHCIIAMH.

Haxoautse 3HAYCHUA CTEIeHEeN c LEJIBIMU
nokKaszaTeasiMid M KOpPHEW; BBIYUCISATHL 3HAUYCHMUs
YU CJIOBBIX BBIPAYKEHUI.

OKpyrisiTh  IEUCTBUTEIILHBIC quCIa, BBITIOJIHATH
NPUKHUIKY pEe3yJIbTaTa BBIUMCICHUM, OLEHKY YHCIOBBIX
BbIPAYKECHUM.

ypaBHeHI/Iﬂ U HCPABCHCTBA

Pemate  nuHENMHBIE W KBaJpaTHBIE  ypaBHEHWS,
YpaBHEHUsI, CBOASIIMECS K HUM, MpOCTeHIIne ApOOHO-
panoHAJIBHBIE YPaBHECHUSI.

Pemare cucreMbl AByX JMHEHHBIX YPaBHEHUN C JABYMs
MEepEeMEHHBIMH U CUCTEMBI JIBYX yYPaBHEHHIH, B KOTOPBIX
OJIHO ypaBHEHHE HE SBJISICTCS JIMHEHHBIM.

Pemrath TekcTOBBIC 3a7a4u aJireOpandecKUM CIIOCOOOM C
MOMOIIIBIO COCTABJIECHUSI yPaBHEHUS MM CHUCTEMBI ABYX
YpPaBHEHUI C 1ByMs TIEPEMEHHBIMHU.

IIpoBoauThs mpocTEHIINE HUCCIENOBAHUS ypaBHEHUN M
CUCTEM YpaBHEHHI, B TOM 4YHCJIE C HOPHUMEHEHUEM
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rpaduyecKux rnpejacraBiicHuil (ycTaHaBJIUBaTh, UMEET
JU ypaBHEHHE WIHM CHCTEMa YPaBHCHUU pELIECHUS,
€CJIM UMEET, TO CKOJIbKO, U TIp.).

Pemars JINHEHHBbIE HEPaBEHCTBA, KBaJpaTHbIC
HEPaBEHCTBA; HW300paXaTh pCIICHWE HEPaBCHCTB Ha
YHUCJIOBOM MPSMON, 3a0UCHIBATH PEUICHHUE C MNOMOIBIO
CHMBOIJIOB.

Pemars cucremMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI
HEPABEHCTB, BKJIOYAIOIIME KBaJIpAaTHOE HEPaBEHCTBO;
H300pakaTh pelIeHHE CUCTEMbl HEPAaBECHCTB Ha YHUCJIIOBOM
OpsAMOU, 3aIllMChIBaTh PEIIEHHUE C MOMOIIBIO CUMBOJIOB.
Hcnionb3oBaTh HEpPaBEHCTBA MPU PELIECHUU Pa3JIMYHBIX
3aaad4.

DyHKINU

Pacnio3naBarh yHKOIMM M3y4deHHBIX BUAOB. [loka3kiBaTh
CXeMaTUYeCKH  pacIlOJIO)KeHHWe Ha  KOOpAWHATHOM
IJIOCKOCTH TpadUKOB

. . omlx. v=lxth, v k y=ax’*+bx+c,
pyukouit Buga: y=kx, y= Y= y=x, y=V X, y= x|
B 3aBUCHUMOCTHU OT 3Ha4YCHUH KO3 PULIMEHTOB;
ONMUCHIBATE CBOMCTBa (PYyHKIIHUN.
Crpoutp ® wW300paxkaTh CXeMaTU4YeCKH Tpaduku
KBaJIpaTUYHBIX  (PyHKIIMI, ONHUCHIBATh  CBOWCTBa
KBaZApaTUIHBIX QYHKIIUU MO UX rpaduKam.
Pacmio3naBaTh KBaJIpaTUIHYIO (PYHKITUIO TIO0 (hopmylie,
OPUBOJUTE IIPUMEPBl KBaJAPaTUYHBIX (QYHKIHH U3
peanbHOM XU3HH, (PU3UKHU, T€OMETPHUU.

ApudmeTrnyeckas U reoMeTpudecKas MpOrpeccHH

Pacno3naBarp apu(@METHUYECKYI0 U T'€OMETPHYECKYIO
NPOTrPECCHUM MIPH Pa3HBIX criocobax 3agaHusl.

BBIMOTHATE BBMHUCICHUSI C UCHOIb30BaHUEM (popMyn n-
ro 4ieHa apu(PMETHYEeCKO ¢  TIeoMeTpHYSCKOM
IIPOTPECCHI, CYMMBI IIEPBBIX 7 YICHOB.

HNzoOpaxkaTh YJICHBI MOCIIEIOBATEIBHOCTH TOYKAMH Ha
KOOPAUHATHOM IJIOCKOCTH.

PemaTe 3a1ayd, CBsI3aHHBIC c YHUCIIOBBIMU
IMOCJIEIOBATEIILHOCTSIMH, B TOM YHCJIE 3aJaddl U3
peabHONW KHU3HM (C HCIOJb30BAaHUEM KaJIbKYJIATOPA,
HU(GPOBBIX TEXHOJIOTHM).
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TEMATHUYECKOE ITJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO0 T'OJAM OBYYEHNA)
7 xnacc (ne menee 102 u)

HasBanue pasngena

(TembI) (uncsio | OcHOBHOe cojep:KaHue OcHOBHbIE BHJBI JIEATEILHOCTH 00YYaIOIMXCSI

4acoB)

Yucaa u | Ilonstue paunoHansHOTO | CHCTEMATH3MPOBATH M 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX W
BbIYHCJICHUS. qucIa. Apudmerndeckue | IECATHYHBIX APOOSX.

Paunonanbubie JEWCTBUSL € panroHanbHbIMU | CpaBHUBATHL W YNOPSAA0YMBATH JApPo6M, mnpeoOpa3oBbIBas IIpHU
yucJia yuciamMu.  CpaBHEHHE, | HCOOXOJIMMOCTH  JECSITUYHBIE JOpoOM B OOBIKHOBEHHHIC,
(25 v) yIOpsiIOYNBaHNE OOBIKHOBEHHBIE B JECSATHYHBIC, B YaCTHOCTH B OECKOHEUYHYIO

palMOHAJIBHBIX YHCEII.
CrenleHp €  HaTypaJlbHBIM
OKa3aTeJIeM.

Penrenne ocHOBHBIX 3anad

Ha JApoOH, TIPOUEHTHI U3
PEeaJIbHOM NIPAKTUKU.
ITpusnaku JOEIUMOCTH,

Pa3noXXeHusI Ha MHOXKHUTEIN
HaTypaJIbHBIX YHCEIl.
Peanbuble 3aBHCHMOCTH.
TIpsimast " obGparHas
MPONOPLUHOHAIBHOCTHA

AECATUYHYIO IPOOH.
IIpumeHsiTh pasHooOpasHble €NOCOObI M NPUEMBbI BbIYUCIEHUS
3HaYeHHil IPOOHBIX BbIPAKeHMIl, COICPKAIINX OOBIKHOBEHHBIC U

NecsITHYHBIE  IpoOu: 3aMEHsITb  OpH  HEoOXOAUMOCTH
OCCATUYHYKD OpoOb OOBIKHOBCHHOW U  OOBIKHOBCHHYIO
NEeCSITUMHOM, NPHUBOJWTH BBIpaXKEeHHE K (opme, HaumOoiiee
YIOOHOW s BBIYHCICHUM, IIpeoOpa3oBbIBATH JIPOOHBIE

BBIPKCHUSI HA YMHOXXCHUE U JICJICHUE JECATUYHBIX NPOOei K
HOENWCTBUSIM C IEJIBIMHA YHCIIAMH.

IIpuBOAUTL 4YHCJIOBbIEe M OYKBEHHbI€ MPUMEPbI CTCICHU C
HATypaJIbHBIM [MOKa3aTesjaeM, OOBSICHSISI 3HAYCHUST OCHOBAHUS
CTENEHHU U MOKa3aTejsl CTEIIEHH, HAaXOAUTh 3HAYECHUS CTEIICHEH
BUaa a" (a — nro00e parMoHaJIFHOE YHUCIIO, # — HaTypalbHOC
4HCIIO).

IToHMMATH CMBICT 3alHUCH OONBIINX YHCEI C MTOMOIIBIO
OECATUYHBIX npobei u creneHeil uncna 10, npuMeHATH UX B
pealbHBIX CUTYaIHUsIX.
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IIpuMeHATH TIPU3HAKU  JEJIUMOCTH,
MHOXXHTEJIN HAaTypPaJIbHBIX YHCEJI.
Pemiars 3agaum Ha 4YacTH, IMPOLEHTHI, IPOIOPLUUHU, Ha
HaXO0KJACHHUE IPOoOH (MPOIICHTA) OT BCIMYUHBI U BEJIUYHUHBI 110
e€ gpobu (mpomeHTty), Apodu (IPOIeHTa), KOTOPHI COCTaBIISIET
onHa BeJIMYMHA OT aApyroil. IIpuBoauTs, pa3douparb, OLEHNBATH
pa3iInYHbIC PEIICHUsI, 3aIIUCH PEIICHUN TEKCTOBBIX 3aJad.
Pacno3HaBaTh U O0BSICHATD, ONMHPASICh HA ONPEICICHUS, IPSIMO
MPOITOPLIHOHAJIbHBIE "u oOpaTtHO MPOITIOPIIOHATBHBIE
3aBHCHMOCTH MEXJy BEIWYMHAMHU; MPUBOJAUTH MPUMEPHI dTHX
3aBUCMMOCTEH W3 peajJbHOro Mupa, Hu3 JAPYrux Yy4eOHBIX
MPEIMETOB.

PemiaTh IpakTUKO-OPHEHTHPOBAaHHBIE 3ajadd Ha Jpodw,
MIPOLEHTHI, MPsIMyI0 U OOpaTHYIO HPOIOPIHUOHAIBHOCTH,
PONOPLIMHU

pa3noxeHusi  Ha

Auiredpanyeckue
BbIpAa’KeHUS
(27 v)

BykBenHsble BBIPaKCHUS.
Ilepemennsnie. JlomycTtumsbie
3HAYECHUS NepeMEHHBIX.
DOopMyIIBI.

TIpeoOpa3zoBanue

OyKBEHHBIX BBIPKECHUI,
packpeiTue CKOOOK u
IpUBeICHNE MOJ00HBIX
cllaraeMbIX.

CgoiicTBa CTENEHU c

HATypaJIbHBIM MOKAa3aTeJIeM.
MHOro4JeHbI. CnoxxeHnue,
BbIYUTAHUC, yMHO)KeHI/Ie

OBaagers anreOpandeckoidl TEPMHUHOJIOTHMEH W CHUMBOJIMKOM,
NMPUMEHATH €€ B IIPOIIECCE OCBOCHUS yYeOHOr0 MaTepHala.
HaxoauThs 3HadueHUs1 OYKBEHHBIX BBIPQKSHHNW HOpH 3a-
JaHHBIX 3HAYCHHUSIX OYKB; BBINOJHATE BBIYHUCICHUS IIO
dopmyiam.

BBINOJHATE  TIpeoOpa3oBaHUs  LEJIOTO  BBIPAKEHUSI B
MHOTOWIEH MPHUBEICHUEM MOAOOHBIX CJIaracMbIX, PACKPBITHEM
CKOOOK.

BBINOJHATE YMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH |
MHOTOYICHAa Ha MHOTOWICH, NMPUMEHATH (OpPMYJIbI KBagpara
CYMMBI U KBaJpaTa pa3HOCTH.

OcyimecTBAATH Pa3I0KEHUE MHOTOYICHOB Ha MHOXHWUTE- JIH
OyTEM BBIHECEHHSI 32 CKOOKH OOIIIero MHOXXUTEJNsSI, IIPUMEHEHHUS
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MHOT'OYWIEHOB. Dopmy bl
COKpaIIEHHOTO  YMHOYKEHUSI.
Pa3noxeHne MHOTOYJIEHOB Ha
MHOXHUTCIIN

popmynbsr  paszHOocTH
YMHOXEHHUS.
IlpumMensaTh npeoOpa3zoBaHWE MHOTOWICHOB JUISI PEIICHUS
pa3/INdHbIX 3aJad U3 MaTeMaTUKH, CMECXKHBIX IIPEAMCECTOB, H3
peajibHOI IIPAaKTUKU.

3HAKOMHTBCS ¢ MCTOPHMEH Pa3sBUTHS MaTEMAaTHKH

COKpAaIIEHHOTO

KBaJIpaToB, ¢GopMyII

YpaBuenus
U HepaBeHcTBa (20

)

VYpaBHeHue, npaBmiIa
npeodpa3oBaHUsI ypaBHEHMUS,
PaBHOCHUIJIBHOCTH YpPaBHEHUH.

JIuneiinoe YpaBHEHUE c
OJHOM IEPEMEHHOM, pElIeHUE
JIMHEUHBIX YPaBHEHUH.
Pemenne 3agau ¢ MIOMOMIBIO
YpPaBHEHU.

JIuneiinoe YpaBHEHHUE c
IBYyMsI IIEpEMEHHBIMHM H €ro
rpaduxk. Cucrema BYX
JIMHEHWHBIX YpaBHEHUN c
JIBYyMS epeMEHHBIMH.

Pemienue cucrem ypaBHEHUU
CItocoOOM  TOJCTAaHOBKHM W
CHOCOOOM CIIO>KEHHUS

PemaTte JHMHEHHOE ypaBHEHME C OJHOM MEPEMEHHOI,
NpUMeHsisi NpaBWJAa IIepexola OT HCXOJHOTO YPaBHEHHUSA K
paBHOCWIBHOMY eMmy Oonee mnpoctoro Buaa. IIpoBepsiTh,
SIBJISIETCS JIU KOHKPETHOE YHCJIO KOPHEM ypaBHEHUS.
IToa6upaTes npuMepbl Map YHCEN, SIBISIIONIUXCS PEIICHUEM
JIUHEHWHOTO ypaBHEHHUsI C AByMs NepeMeHHbIMH. CTPOUTH B
KOOPAWHATHON TIJIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHHUS C
ABYMsI TIEPEMEHHBIMH; MOJB3YysACh TIpaduKOM, HPHUBOAMTH
NpHUMepHbI PELICHUs] ypaBHEHUS.

Haxoauth penieHue CHUCTEMbl JABYX JIMHEWHBIX YpaBHEHHUU C
ABYMS MI€PEMEHHBIMU.

CocTaBJsITh M pellaThk YpaBHEHHUE WJIU CUCTEMY YpaBHEHUH MO
YCJIOBHIO 3aJadyd, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJadM IIOJIy4YEHHBIH pe3ybTar

Koopaunarsl "
rpapuku.
Dynkuuu (24 4)

Koopaunara TOYKH Ha
OpAMOIA. YucnaoBele
IIPOMEXKYTKH. Paccrosinue
MEXTy ABYMS TOYKaAMH
KOOpAWHATHOW MNPsSIMOM.

IIpssmoyronaeHas cucreMa

H300paxkaTh Ha KOOpAUHATHOM OpsMOn TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJAWHATaM, Jy4H, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATh UX Ha aNreOpandecKkoM si3bIKE.

OTMeyaTs B KOOPAWHATHON IJIOCKOCTH TOYKM 10 3aJaHHBIM
KOOpAWHATaM; CTPOUTh Tpa]UKH HECIOXXHBIX 3aBHCHMOCTEMH,
3aJIaHHBIX (OpMyJIaMH, B TOM HHCJE C IMOMOIIBIO IHU(POBBIX
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KOOpAMHAT Ha IUIOCKOCTH.
TIpumepsr rpadukoB,
3alaHHBIX  (Qopmyiia-  MH.
YreHue rpa@uKOB peaibHBIX
3aBUCHUMOCTEN.

Ilonsatne ¢yukumu. I['paduk
¢ysxkoun. CpoiicTBa (QyHKIUHN.

J1aGopaTopuii.

[IpuMeHsiTh, U3y4YaTh MNPEUMMYUIECTBA, WHTEPHPETHPOBATH
rpaduyeckuii criocod MpencTaBlICHUsT M aHalu3a Pa3HOOOpa3HOM
JKM3HEHHOW HH(}OpManuu.

OcBauBaTh NOHATHE (YHKIMH, OBJIaNeBaTh (PYHKIHOHAIBHON
TEPMHUHOJIOTHUEH.

Pacno3naBarp TUHEHHYIO PyHKIOUIO y = kx + b, omACHIBATH ¢

JInneitnas (yHKIIHA. | CBOMICTBA B 3aBUCUMOCTH OT 3Ha4YCHUM KO3(PGHUIIMEHTOB k U b.

IToctpoenue rpaduka | Ctpours rpadpukm JmHeiiHOW ¢yHKUMH, (YHKIUA

nuHelWHoW ¢yHkuu. I'paduk |y = [x].

bynkunm y =[x | Hcnoan3oBath HUpoBbIe pecypcehbl I TOCTPOCHUS
rpadpukoB GyHKIUH M H3y4deHUs: uxX cBoucTB. [IpuBoauThH
OPUMEpPHI JIMHEHHBIX 3aBUCHUMOCTEH B peaJIbHBIX ITpoIleccax
M SIBJICHUSIX

IloBTOpEHUE u | IloBTropeHue OCHOBHBIX | BbIOMpaTh, NPUMEHATH OLEHHBATH CHOCOOBLI CpPaBHEHMs YMHCEI,

o00o0menue (6 4)

HOHSITH U METOJIOB Kypca 7
KJ1acca, 0000ImeHne 3HaHui

BBIYHCIICHHUH, TpeoOpa30BaHNi BEIPAYKCHUH, PEIICHUST YPaBHEHHUIA.

OcyuiecTBJIATH CaMOKOHTPOJIb BBIINOJIHSIEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3yjibTaTa BBIYHUCICHUI, NOpeoOpa3oBaHUM,
MIOCTPOECHU M.
Pemiats  3agaum W3 peaJbHOM  JKHM3HH, NPUMEHSATH
MareMaTHdecKMe 3HAHUSl [UISL pELIeHUs 3aJady M3 JpYyrux
MPEIMETOB.

Pemiath TekcTOBBIE 3aJa4d, CPAaBHUBATbH, BbIOUPATH CHOCOOBI
pelieHus 3aga4u
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8 kmacc (He meree 102 )

HasBanue pasngena
(Tembl)

OcHoBHOE cojep:kaHHe

OcHOBHBbIE BHUbI /1eSAITEIbHOCTH 00Y4YaloINXCs

Kypca (4ucJio

4acoB)

Yucaa u | KagpatHbrit KOPEHBb n3 | DopMyJuUpoOBaThH OmpeaeleHNe KBAaJIpaTHOrO KOPHS M3 YHCIHIA,

BbIYHCJICHUS. quca. Ilousitne 00 | apudmMeTH4ecKOro KBaJIpaTHOTO KOPHSI.

KBaapatHble HppanroOHAIBEHOM qucie. | IIpUMeHsATh ONepalHio W3BJICYSCHUs] KBaApPAaTHOTO KOPHS U3

KOPHU JecsitTuaHbple  NPUOIMKEHUS | YHCIA, MCNOJb3Ysl IPH HEOOXOANMOCTH KAJbKYJISITOP.

(15 v) UppaMOHAIIBHBIX guces. | OueHUBaTh KBaJpaTHbIE KOPHU LEJAbIMH 4YHUCIaMU WU
JeilicTBuTENIHLHBIC qucia. | JAECATUYHBIMU IPOOSMH.
CpaBHeHHUe JeHCTBUTENbHBIX | CpaBHHUBATh " YHOpSIA0YMBAThH panuoHaIbHbIE u
qucell. Apudmerndeckuii | HppallMOHaJIbHBIE  YHCa,  3allMCaHHBIE C  [MOMOIIBIO
KBaJpaTHBIN KOPEHB. KBaJIpaTHBIX KOPHEM.
VpaBuenue Buma x> = a.| HWceaeaoBaTb ypaBHEHHME X° = @, HAXOIUTHL TOYHBIE U
CsaoiicTBa apupMEeTHIEeCKUX | TIPHONMKEHHBIC KOPHU TIpU a > 0.
KBaJIpaTHBIX kopHei. | HMcceaemoBarb cBoOMcTBAa  KBaJpaTHBIX KOpPHEHW, IIPOBOAS
ITpeobpaszoBanue YUCIOBBIX | YHCIIOBBIE DKCIEPUMEHTBHI C HCHOJB30BAHUEM KaJIBKYJSITOPA
BBIpQKEHHUH, CO- Jep)Xamux | (KoMmbroTepa).

KBaJApaTHbIC KOPHH

Joxka3pIBaTh cBOMCTBA apu(PMETHUYECKHX KBaJApaTHBIX KOPHEH;
MPUMEHSTh UX JUISI IpeoOpa3oBaHUsl BEIpAKEHUH
BbINOJHATL Npeo0pa3soBaHUA  BBEIPAKCHHH,
KBaJgpaTHbIE KOPHH. BripaxkaTts
TE€OMETPUYECKUX U (PU3MIecKux (popmy.
BbIunciasaTh 3HAYEHUS BBIPAXKECHUN, CONEP)KAIIUX KBaJpaTHbBIE
KOPHH, UCTOJIb3YSI IPH HEOOXOIMMOCTH KAJIBKYJIISITOP.
Hcnoab3oBaTh B XOJ€ PpEUICHUs 3a7ad dJIEMEHTapHbIE
IpeaCTaBJICHUS, CBsI3aHHBIE C OpUOIMKEHHBIMU

cozepKaImx
TIICPEMECHHBIC nu3
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3HAYCHUSIMHU BEIWYHH.
3HAKOMHMTBCH € MCTOPHEH Pa3sBUTHUS MaTEMaTHKHU

Yucaa "
BBIYMCJICHUS.
Crenennb

c HeJbIM

noka3arejiemM(7 4)

Crenedn c LIEIBIM
rokas3areJieM.

CrapmapTHas 3allMCh YHCIIA.
Pazmepsr OOBEKTOB
OKpY>Karoliero Mupa (ot
3JIEMEHTAapHBIX  YacTUIl 10
KOCMHUYECKHUX 0OBEKTOB),

JIATECIBHOCTD MIPOIISCCOB B
OKPY’KaIOIIeM MHUpPE.
CBolicTBa CTEIEHU C IICIBIM
HmoKa3zaTeleM

q)OpMyJ'lI/lPOBaTL onpeaejaeHue CTCIICHHU C O CJIBIM
II0Ka3aTcCJICM.
Hpen CTABJIATH 3aIMuCh OONBIIHX u MaJbIX YUCCII B

cranmaptHoM Buzae. CpaBHMBaTh 4YHCIIAa W BEJIMYHUHEL,
3alMCcaHHbIE C UCHOJb30BaHUeM cTteneHu 10.

Hcnonb3oBarTh 3anMch 4YUCEN B CTAaHAAPTHOM BUJIE IS
BBIPKCHUST pa3MeEpPOB OOBEKTOB, AJIUTEIILHOCTH MPOLIECCOB B
OKpY>KaroIieM MHpe.

®opMyIHpOBaTh, 3aNUCBIBATL B CHMBOJHYeCKOi d¢opme u
WTIOCTPUPOBATH NPUMEPAMHU CBOMCTBA CTEIICHU

C [eNbIM MMOKa3aTeJIEM.

IIpuMeHATH CBOMCTBa CTEIEHU IJIsI peoOpa3oBaHUs
BBIPAXXEHUM, COAEPIKAIIUX CTEIICHU C LEJIBIM I1OKa3aTeleM.
BbINOJHATHL AeHCTBUS C YHCJIaMHU, 3alIMCAHHBIMU B
CTaHJapTHOM BUJe (YMHOXXEHHUE, JeJIeHHEe, BO3BEICHUE

B CTEIIEHb)

Auaredpaunyeckue KBanparHsblii TpéxuiieH. | Pacnmo3HaBarb  KBaJpaTHbI  TpEX4WIEH, YCTaHABJIMUBATh

BbIpaKeHHUsI. Paznoxenue KBaZIPaTHOTO | BO3MOXXHOCTB €TI0 Pa3JIOKECHUS Ha MHOXKHUTEIH.

KsaapatHbrii Tpé€XdieHa Ha MHOXKUTEIN PackiaaapiBaTh HAa MHOXKMTEJIM KBaJpaTHBIH TPEXUICH C

TpéxuieH (5 4) HEOTPHULIATEIbHBIM JTUCKPUMHUHAHTOM

Auiredpanyeckue Anrebpanyeckas apoOb. | 3ammchIBaTh anreOpandeckue BhipakeHus. Haxoaurnb

BbIpaKeHHUsI. Jomyctumbie 3Ha4YeHHUs | 00JIacTh orpeieeHus! paunuoHAIILHOTO BBIPaXKCHUSI.

Adredpanyeckast MEPEMEHHBIX, BXOASIIMX B | BBINOJHATH YUCIIOBBIC MOJCTAHOBKH M BBIMUCJIATH 3HAUCHUE

apoosb (15 4) anreOpandyeckue  BBIPKCHUS. | ApOOM, B TOM YHCIEC C IIOMOINBIO  KaJdbKyJsITOpa.
OcHoBHOE CBOHCTBO | MDOpPMYJIHMPOBATH OCHOBHOE CBOMCTBO airebpamdeckoil aIpoon
anrebpangeckon IpoOH. | W MPHMMEHATH ero il nmpeobpa3zoBaHus apodeli. BbINOJHATH
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Coxkparrenue apo0Oeii.

CrnoxeHue, BBIYHTAHHE,
YMHOKCHHE u JIeJIeHue
anreOpandecKux po6eii.

I[IpeoOpa3oBaHue BBIpaXKCHUIA,
coJiepKalux ajareopandecKue
apoou

aeiictBust ¢ anreOpamyeckuMu  ipoOsimu.  [IpumeHsiTh
npeoOpa3oBaHUsI  BBIPAKEHUW  JUIsI  pelleHus  3aaad.
BbipaskaTe  nepeMeHHBbIe U3 hopmyn (pusnueckux,

TC€OMETPHUYCCKUX, OITNCHIBAIOIINX OLITOBEIE CI/ITyaI_lI/II/I)

YpaBHeHus KBangpatnoe ypaBHeHHe. | Pacno3HaBaTh KBaJpaTHBIE YPaBHEHUS.
" HepaBeHcTBa. | HemosHOe KBagpaTHoe | 3anmuchbiBaTh (opMyJy KOpHEH KBaJpaTHOrO YypaBHEHWHS,
KBagpartHsble ypaBHeHue. dopMyna KOpHEH | pellaTh KBaJpaTHbIe YPABHEHMSI — IIOJIHBIE U HE IIOJIHBIE.
YPaBHEHMA KBaJgpaTHOTO ypaBHeHus. | IlpoBoauTs npocreiimue HccIe0BAHUA KBaJpaTHBIX
(15 v) Teopema Buera. YpaBHEHH.
Pemenue ypaBHeHuH, | Pemiars ypaBHeHMsl, CBoOJsIIMecs K KBaJApaTHBIM, C
CBOIIINMXCSI K KBaJpaTHBIM. | HOMOMIBIO MpeoOpa3oBaHUN M 3aMEHOUW NMEepEeMEeHHOM.
IMpocreimue npo6HO- | Habaoaars m aHAIM3UPOBATH CBSI3b MEXKIAYy KOPHIMH H
paloHaJIbHBIE YPABHEHUS. ko3 pumeHTaMu KBaJApaTHOTO YpPaBHEHHSI.
Pemenue TekcToBBIX 3amau c | DopMmyaupoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO
no- MOIIBIO KBaJpaTHBIX | TEOpeMy, HIPUMEHSATH OTU TEOPEMBI JJIsI peLIeHUs 3aaad.
ypaBHEHHUN Pemiate TekCTOBBIE 3agadd anreOpandeckuM CIOCOOOM:
MEPEXOUTh OT CIIOBECHOW (POPMYJIMPOBKH YCIIOBHS 3a7la4u K
anreOpandeckol MOJEIM NOYyTEM COCTaBICHUS YypaBHEHUS,
pemars  COCTAaBIE€HHOE  ypPaBHEHHE; HWHTEPHIPETHUPOBATH
pe3yJbTar.
3HAKOMHTHCSI C HCTOPHMEH Pa3BUTHsL aIreOpbl
Ypasuenus JIuneiiHoe ypaBHEHUE c | Pacno3dHaBaTh JIMHEIHHBIC YPABHEHUS C ABYMs IIEPEMEHHBIMMU.
" HEPaBeHCTBA. | ABYMsI NIEpEeMEHHbIMH, ero | CrTpouThb rpaduku JIMHEHHBIX YpaBHEHHI, B TOM YHCIE
Cucremsl rpaduK, MNPUMEPHl PELICHUS | HCNOJb3ys NH(POBbIEe pecypchl.

ypaBHenmii (13 u)

YPAaBHEHUH B LI€JIbIX YHCJAX.

Pazauuarts HnHapaJuICJIbHBIE M TICPECCKAIOMINEC TIPSMBIC II0
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Pemenue cUCTEM ABYX
JIMHEWHBIX YpaBHEHUI C NByMs

IIEPEMEHHBIMH. IIpumepsl
pelIeHUsT CUCTEM HEJIMHEHHBIX
YpaBHEHU U c ABYMSI
EPEMEHHBIMH.

I'padmaeckast mHTEpHpeTanus
YpaBHEHHUS c JABYMsI
IEpEMEHHBIMU u cucTeM
YpaBHEHUU c ABYyMS
HepEeMEHHBIMH.

Pemenne TEKCTOBBIX 3azad C
0- MOIIBIO CUCTEM ypaBHEHHM

UX ypaBHEHUSIM.
Pemate cucteMsl AByX JIMHEHWHBIX YpPaBHEHUM C JOByMs
IEepEeMEHHBIMH MOJICTAHOBKOU U CJIOKEHHUEM.

Pemiate nOpocTeiliue CUCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUN HE SIBJISIETCS JIUHEHHBIM.

IIpuBoauTe rpaguyeckyio HHTEpPNpeTanuio pemeHus
YpaBHEHHUsI C ABYMs IIEPEMEHHBIMU U CHCTEM YpPaBHEHUN C
ABYMsI IEPEMEHHBIMMU.

Pemath TekcTOBBIE 3aa4H AIreOpadecKuM CliIocCOO0M

Ypasuenus YHucsioBble HEpaBEHCTBA U UX | DOpPMYJHMPOBATH cBOlicTBA YUCIJIOBBIX HEpPaBEHCTB,
" HEepPaBeHCTBa. | CBOIICTBA. WUTIOCTPUPOBATh MX HAa KOOPAWHATHON MOpPsSMOM, MOKa3bIBATH
HepaBencrBa (12 | HepaBencrTBo c OJTHOM | anreOpandecKH.
q) IEpEeMEHHOM. JIunetinsie | IIpuMeHATH CBOICTBA HEPABEHCTB B XOJ€ pEIICHUS 3ajad.
HEPAaBEHCTBA c onHoit | PemaTte JHMHENHBIE HEpaBEeHCTBA C OJHOH NEepeMEHHOM,
INEepeMEeHHOM MW UX pelIeHHEe. | H300pakaTh pelIeHue HEPaBEHCTBA HA YHCIIOBOM IPSIMOIA.
CucreMsl JIUHEeHHbIX | Pemiarb cucTeMBbl JIMHEHHBIX HEPaBEHCTB, HM300pakaTh
HEPABEHCTB c OIHOM | pelIeHHE CUCTEMbI HEPABEHCTB Ha YHUCIOBON MPSIMOM
NEPEMEHHOMN U UX PELICHUE.
Hzob6paxenne pelreHus
JIMHEWHOrO HEPAaBEHCTBA U HUX
CHUCTEM Ha UMCJIOBOU NpsAMOH
DyHKINH. ITonsiTue pyHKIIMH. Hcnoab3oBats  (QYHKIHOHAIBHYIO TePMHHOJIOTHIO "
OcCHOBHBIE OomnacTb orpenesieHus W | CHMBOJIMKY.
TMOHATHS MHO>ECTBO 3HauYcHU | BbIYHCAATH 3HAYeHUsA GYHKIHN, 3aJaHHBIX (HOpMYyIaMu
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S v ¢dyskmuu. Cnocob6wsl 3ananus | (pu HE0OXOIMMOCTH HUCMOJIB30BaTh KaJIBKYJIITOP);
byHKIIMH. I'paduk | cocraBasTh TadaMuUbl 3HAYEHUH (QyHKINN.
byHKIMH. CgoiictBa | CTpOUTH IO TOYKaM rpapuku QyHKIHIA.
dysHKOHHU, uXx oToOpaxkeHue | OnHUCHIBATH CBOWCTBA (QYHKIMH HAa OCHOBE e rpaduuecKoro
Ha rpaduke peaCTaBIICHUS.
Hcnoab3oBaTh (GQyHKIHOHAIBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.
HccnenoBars mnpuMepsl rpadHUKoOB, OTpaKalOMMX pealbHBIC
npoueccsl U siBieHusl. IIpuBOaUTH NMpPUMeEPHI IIPOIECCOB U
SIBJICHWM C 3aJJaHHBIMH CBOMCTBaMH.
Hcnoabs3oBaTh KOMIIbIOTEpPHBIE NMPorpamMmsl JUTSt
HOCTPOCHUSA IpadUKOB (PYHKIMI U H3yUEHUs] UX CBOUCTB
DyHKIMH. Yrenue u noctpoeHue | HaxoauTs ¢ momoiubio rpaguka GpyHKIINHA 3HAYCHUE OTHOU W3
YucJjioBbIe rpa¢uKOB ¢yHKOHUH. | paccMaTpHUBaeMbIX BEIWYWH MO 3HAUYEHHUIO IPYTOM.
bynkunn ITpumepsl rpadukoB | B HecCI0XHBIX ciydasx BbIpazkaTh (opmyJioii 3aBHCHMOCTDH
9 v dyHKOHH, OTpaXKAOMIMX | MEX/Jy BEIWYUHAMMU.
peajbHBIE MPOLIECCHI. OnuchiBaTh XapaKTep W3MEHEHUs] OJTHOW BEJIWYHUHBI B
dyukuwn, OIMCBHIBAIOIME | 3aBUCHUMOCTH OT HM3MEHEHUs APYyTOH.
MPsIMYIO " oOpathHyto | PacmoznaBarb BHABI Hu3y4daeMbix ¢GyHkuuii. I[loka3biBaTh
IPOHOPIIMOHATIbHBIE cXeMaTH4YeCKH TIOJ0XXEHHE Ha KOOPAMHATHOW IUIOCKOCTH
3aBUCUMOCTH, HX Tpaduku. | rpadukoB QyHKOHMHA BHAa: y = Xx°, y = x°,
l'unepOoma. I'paduk pyHKOHH | ¥y = X,y = [X].
y =x’. OyHKIMH ¥ = x°, ¥ =| Hcnonn3osars (pynkumnonaibHo-rpadpuyeckue
X7, npeaCcTaBJIEHHUs] JUTISI PEIICHNUSI ¥ MCCJIEJOBAaHUs YpaBHEHUH U
y = X, Yy = | X [5| cucrem ypaBHECHUU.
rpaduyeckoe peumienue | IpuMeHsTH MU(PPOBBIE pecypchl ISl NOCTPOEHUs! TpadrKOB
YpaBHEHUH U CUCTEM YPaBHEHUI bynsKIHi
IloBTOpeHue u | [ToBTOpenue OCHOBHBIX | BpIOMpaTh, NPUMEHATH, OLICHHBATh CIIOCOObLI CPAaBHEHUS YHCEI,
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06o0menue (6 1)

MOHSITUH ¥ METOJIOB KypCOB 7 U
8 kxi1accos, 0000IIIcHIE 3HAHUH

BBIYHCIICHUH, rnpeoOpa3oBaHui BBIPaYKEHUM, peureHus
YpaBHEHHI.
OcylecTBJIATh CAMOKOHTPOJIb  BBINOJHAEMBIX JCHCTBHH U
CaMONPOBEPKY pe3yJbTaTa BBIYHCICHUM, IpeoOpa3oBaHUiA,
HOCTPOECHUI.
Pemiate  3agaum M3 peajJibHOH  KM3HM, IPUMCHATH
MaTeMaTU4YeCcKHe 3HaHus U1 pelleHus 3ajad U3 Jpyrux
MPEeAMETOB.

Pemiarps TekcTOBBIE 3a1a4M, CPABHUBATh, BLIOUPATH COCOOBI
peuieHus 3agauu

9 knacc (ue menee 102 )

HasBanue pasngena
(Tembl)

OcHoBHOE coep:kaHue

OcHoBHbIE BHABI J1€ATEJHHOCTH 00Y4YaIOLIUXCS

Kypca (4ucio
4aC0B)
Yuciaa u | PartmonanbHbIC qucia, | PazBuBaTh npeacraBjieHUsi O YHcCJaxXx: OT MHOXECTBa
BBIYUCJICHUSA. UppaloHalIbHbIE 4yUcla, | HaTypajdbHBIX  YHCEl  JI0 MHOXECTBa  JIEMCTBUTEIHLHBIX
JlelicTBUTE/IbHbIE | KOHEYHBIC H qHCel.
qucaa OCCKOHECYHBIC aecsaTUYHbIC | O3HAKOMHUTHCSHA c BO3MOKHOCTBIO peJICTaBICHUS
9 v) OpoOwu. MHOXeCTBO | IeHCTBUTEIIFHOTO YHCJIa KaK OCCKOHEYHOM NEecITUIHON apodwu,
HOEUCTBUTEIILHBIX 9yCcell; | IPMMEHATh JASCATUYHBIC TIPUOIMIDKCHHUS pPaUOHAIBHBIX U
JOCUCTBUTECIIBHBIC UppalMOHAJIbHBIX YHUCEJI.
quciaa — Kak OeckoHeuHbIe | U300pakaTh NCHCTBUTEIILHBIC YHCIa TOYKAMH KOOPJIMHATHOM
AECITU3HAYHOE COOTBETCTBHE | IIPSIMOM.
MEXTY 3anucbiBaTh, CPABHUBATHL M YNOPSAJA0YMBATH JICHCTBUTEIbHBIC
MHO>KECTBOM qHCcaa.
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JeNCTBUTEIBHBIX
4HUCEJI M MHOXECTBOM TOYEK
KOOPAMHATHOM MPSIMOH.

CpaBHeHUE  JeWCTBUTEIBHBIX
qHCe, apudmMeTHIecKue
e CTBUS

C JICHCTBUTEIBHBIMH YHCIAMH.
[Mpubnmx&nHoe 3Ha4YCHHE
BEJIMYMHEI, TOYHOCTbH
OpUOIM>KEHUSI.

Oxpyrinenue uucen. [lpukuaka
u

BbINOJHATH, couyeTass YCTHbIE W IIHCbMEHHbIE
apudmMeTHyecKHe IeiiCTBUA C PAlMOHAJILHBIMU YHCIA-
MU; HAXOAMTDb 3HAUYCHHUs CTEIEHEH C IEIbIMH MOKa3aTeIsIMH U
KOPHEN; BBIYUCJIATH 3HAYEHUsS UHCIJIOBBIX BBIPAKEHUH.
IMosyuyurs mnpeacTaBjieHMe O 3HAYMMOCTH JIE€HCTBUTEINBHBIX
YHCeJ B IIPAKTUYECKOM JICATEJIbHOCTHU YEJIOBEKA.
AHAJIM3MPOBATh M [€JATh BBIBOABI O TOYHOCTH MPHUOIHIKCHUS
AEUCTBUTEJILHOIO YHcCia IPU PELIEHUH 3a7ad.

IpUEMBI,

OKpyriasite OEUCTBUTEIBHBIE YNCJIA, BBINOJHATL NPHKHAKY
pe3ysibTaTa  BBIUHMCICHUIN, OLEHKY 3HA4Y€HUM  YHUCIIOBBIX
BBIPA’KECHUM.

3HAKOMHTBLCS ¢ MCTOPUeEH Pa3BUTHUS MaTEeMaTHKHU

OLIEHKA pe3yIbTaToB

BBIYMCICHUN
YpaBHeHus Jluneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMHHATH W NPHMEHATH TIpaduveckne
U HEPaBEHCTBA. Pemenune YpPaBHEHUU, | METOABI IPU PELIEHUH YPaBHEHUI, HEPABEHCTB U UX CUCTEM.
YpaBHeHus CBOJSIIIIUXCST K JIMHEUHBIM. Pacno3naBaTh 11€51bI€ ¥ IpOOHBIC YPAaBHCHUSI.
¢ ofHOI KBanpatnoe ypaBHeHUe. | PemiaTe JMHeliHble M KBaJApaTHble YPaBHEHHs, YPaBHEHUS,
TepeMeHHOH Pemienue YpaBHEHUH, | CBOASAIIIMECS K HHUM, HOpocTedmmne apoOHO-paliMoHaIbHBIC
(14 v) CBOJSIIIIUXCST K KBaApaTHBIM. | ypaBHEHUSI.

bukBanpaTHble ypaBHEHUS.
IIpumepsl pelenust
ypaBHEHHUU TpeTben u
4eTBEPTON cTeneHen
pa3iaoXXKeHHEeM Ha MHOXXUTEIH.
Pemenue ApOOHO-
paloOHaIBHBIX YPaBHECHUM.
Pemienue  TEKCTOBBIX  3a4ay

IIpeanarath BO3MOXXHBIC CIIOCOOBI PEIICHUS TEKCTOBBIX

3a7a4, 00CYKAaTh MX M pelaTh TEKCTOBBIE 3aJaYd Pa3sHBIMH
cIrrocooamu.

3HAKOMUTBCH ¢ MCTOPHEI Pa3BUTUS MaTEMAaTHUKHU

60




anre6panqec1<HM METOOOM

YpaBuenus

W HEPaBEHCTBA.
Cucremsbl
YPaBHeHUit

(14 v)

JluneiiHoe  ypaBHEHUE c
IBYMsI TIEpEMEHHBIMH H €ro
rpaduk.

Cucrema IBYX
YpaBHEHU U c
NEpEMEHHBIMH HEE
Pemenue cucrem
ABYX YpaBHEHHI, OIHO U3
KOTOPBIX JHUHENHOe, a Apyroe
— BTOPOH CTEICHMU.
I'padmueckast nHTEpIIpETALINS
CHUCTEMBI YpaBHEHUU c
IBYMsI TIEPEMEHHBIMH.
Pemenne TexkcToBBIX 3amau
anreOpandecKkuM crrocooom

JTUHEHHBIX
ABYMS
peuleHue.

OcBauBaTh U MNPUMEHSTHh TPUEMBI PEUISHUSI CUCTEMBbI ABYX
JUHEWHBIX YypaBHEHHH C JByMsI TIEpPEMEHHBIMH U CHCTEMBI
JABYX YypaBHEHHH, B KOTOPBIX OJHO ypaBHEHHE HE SIBJISIETCS
JTMHCUHBIM.

Hcnoab3oBaTh QyHKIIMOHAIEHO-TPpaGUIECKHUE IIPEICTABICHUS
JUIsl pellleHUs1 M UCCJIeJOBAHUSI YPABHEHUM U CUCTEM.
AHAIM3MPOBATh TEKCTHI 3a/a4, pemiaTh HX alreOpandecKuM
CrocoooM: nepexoauTh OT CJIOBECHOM bopmymupoBKH
YCJIOBHUsS 3aJadyd K ajlreOpamdecKor MoJiend MOyTéM
COCTaBJIEHUSI CHCTEMbl YypaBHEHHUI; peluaTrb COCTaBJICHHYIO
CUCTEMY YPaBHECHUI; HHTEPNPETUPOBATH Pe3yJIbTaT.
3HAKOMHUTBCS € MCTOPUEH Pa3sBUTHS MaTEeMaTHKH

YpaBHeHust

H HEpaBE€HCTBA.

HepaBencrtBa

w)

(16

YHuciioBele HEpaBEHCTBA U HX
cBolicTBA.

JluneitHple =~ HepaBeHCTBAa  C
OJIHOM MNEepeMEeHHOW U  UuX
pereHue.

CucreMsl JIMHEWHBIX
HEPaBEHCTB c OJTHOU
NEepEMEHHOMN U UX pELICHHUE.
KsanpatHbeie HepaBeHCTBa U
UX pCIICHHUE.

I'padudeckasi wHTEpHOpETAHAS
HEpaBEHCTB " CHUCTEM

Yurarh, 3aNUChIBATD, MOHUMATb, MHTEePNPETUPOBATH
HEPaBEHCTBA; MCIIOJb30BaTh CHUMBOJIMKY W TEPMUHOJOTHUIO.
BbInoJiHATH TIpeoOpa3oBaHUsl HEPABEHCTB, HMCHOJb30BATh IS
npeoOpa3oBaHUs CBOMCTBA YUCITOBBIX HEPaBEHCTB.
Pacno3zHaBaTrh JHHEHHBIE W KBaJpaTHBIC HEPaBEHCTBA.
Pemiathe JIMHENWHBIE  HEPABEHCTBA, CHUCTEMBI JIMHEHWHBIX
HEPaABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUX KBaJpaTHOE
HEpPaBEHCTBO, M pelarh HUX; O00CYyKAaThb IOJYUYCHHBIC
peueHus.

HN3o0paxkars pellicHUe HepaBeHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOW MPsIMOM, 3alMCBIBATHL pPEIIEHHE C ITTOMOIIBIO0
CHUMBOJIOB.
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HEPaBEHCTB c nByms | PemraTs kBagpaTHble HEpaBEHCTBa, HWCHONB3Ysl TIpaduyecKue
IepeMEeHHBIMHU IpeJICTaBIICHHUSI.
OcBanBaTb W NPUMEHSTHL HEPABEHCTBA I[PU  PELICHUU
pa3IUYHBIX 33j1a4, B TOM YHCJI€ TPAKTHUKO-OPHEHTHPOBAHHBIX
®yukuuu (16 1) KBangparuunas ¢yukous, | PacnodnaBaTh BHUAB H3yYaeMBbIX (QYHKIWN; WIJIIOCTPUPOBATH
e€ rpadUK U CBOICTBA. | CXeMAaTH4YeCKH, OOBSICHATH pPACIIOI0KECHHE Ha KOOPIAHMHATHOM
[Tapaboua, KOOPJIMHATHI | INIOCKOCTH TpadukoB ¢GyHKOMW Bupa:y = kx, y = kx + b, y
BEpIINHBI  1apadoibl, OChb | k o, s
CHUMMETPHUH mapaGoner. | Y ¢V T 4x
CrerieHHbIE byHKIIIN c|™ "
HATYPAHEIME MOKA3ATE M y= Xx,y=Ix] 13 3aBHCHMOCTH OT 3Ha4deHHI K03(h(PHUIINEHTOB;
2 w 3, ux rpabukm u |CNUCHIBATE X CBOHCTBA.
CBOMCTBA. PacnoznaBaTth KBagpaTU4HYIO (YHKLHIO IIO (bovayJIe.
paduxn dyHKIMiA: y HpHBOI[IfTb npuMepbl  KBaJpaTUYHBIX 3aBUCUMOCTEH W3
= kx, peanbHOM XU3HU, (U3UKH, TSOMETPHH.
k BeIABIATH U 000011aTE OCOOCHHOCTH Ipadrka KBaaApaTUIHON
y=hkx+b y=", y=a, |pyakuuuy = ax> + bx + c.
X Ctpouth U M300pakaTh cXxeMaTHYeCKH TpadHUKH KBaJIpaTHIHBIX
y=ax’y= xy=Ix] (dbyHKUM, 3a0aHHBIX GOPMyJIaMU BUAA Y = ax’,y = ax* + q, y
=a(x + p),y =ax* + bx + c.
AHAJIU3UPOBATH M NMPUMEHATH CBOHCTBA H3YYCHHBIX (QYHKIUN
JUII UX TIOCTPOSHMS, B TOM 4YHCJIE C TNOMOIIBIO HHU(POBBIX
pecypcoB
Yucaosbie IMousitue yuciioBoil | OcBamBaTh W NMPHUMEHSITh HHJIGKCHbIE O0O3HAYEeHUs, CTPOUTH
NOoCJIe10BaTeJILHOC | [IOCIIEAOBATEIIHFHOCTH. peuyeBble BBICKA3BIBAHHMSI C HCIIOJIB30BAHUEM TEPMHUHOJIOTHH,
™ (15 u) 3a7aHue IIOCIIEIOBATEIHLHOCTH | CBA3aHHON C IMOHSITUEM II0CIIENOBATEILHOCTH.
peKyppeHTHOH  (opMysIol U | AHAIM3UPOBATH (POPMYITy #-TO UJIEHA ITOCIEIOBATEILHOCTH WIIH
& popmynoi n-To YieHa. PEKYPPEHTHYIO opmyiry " BBIYUCIATH YJICHBI
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Apudmernyeckast u

reomMeTpudeckasi HNpPOrPECCHUU.
DopMyJibl n-ro 4JIeHa
apudmMernyeckou u

T€OMETPUUECKON MpOrpeccuu,
CYMMBI IEPBBIX /7 YJICHOB.

Hzob6paxenne YJICHOB
apupMeTHIecKon u
reoOMeTpUUEecKOl  mporpeccui
TOUKAaMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

JInnenHbIN u

SKCHOHEHIUAJIbHBIN POCT.
Cno>XHBIE TIPOIEHTHI

MOCJIEIOBATEIILHOCTEH, 3aJITaHHBIX STUMHU (POPMYJIIaMH.
YcranaBiauBaTh 3aKOHOMEPHOCThH B TIOCTPOCHUH
MOCJIEIOBATEIILHOCTH, €CJIM BBIINHCAaHbl NEpPBbIE HECKOIBKO €&
YJICHOB.

PacnoznaBars apu(PpMETHIECKY IO u
MPOrPECCUN MPHU Pa3HBIX ciocobax 3aJaHusl.
Pemrars 3amaum ¢ wHcnonab3oBaHWEM (OPMYJd #-TO  YJI€HA

reOMETPUYECKYIO

apu(pMEeTHIecCKO W TEOMETPHYECKOH IIPOTPECCHii, CyMMBI
NEPBBIX 7 YJIECHOB.
HN300paxkaTs 4IeHbl NOCIEOOBAaTEIBHOCTH TOYKAaMHU Ha

KOOPJIMHATHOM IIJIOCKOCTH.
PaccmaTpuBaTrhs nmpumepsl NpoueccoB M SIBJIEHUH W3 pealbHOU
)KA3HH, WUIIOCTPUPYIOIINE HW3MEHEHHE B apHu(]pMeTHIeCKON

IPOrpeccur, B TE€OMETPUYECKON MPOTrpecCHH; H300pakaTh
COOTBETCTBYIOIIIHE 3aBUCUMOCTH rpaduuecku.

Pemarnb 3aaaydm, CBsI3aHHBIC C YUCIIOBBIMH
MOCJIEIOBATEIBHOCTSIMU, B TOM 4YHCJIE€ 3aJadyd W3 PEalbHOMI
JKU3HU C HUCIOJIb30BAHUEM 1uppOBBIX TEXHOJIOTHI

(PJIEKTPOHHBIX TAOJIMIL, IPaPUUIECKOro KaJIbKyJISITOpa U T.II.).
Pemiatb 3aJa4dr Ha CJIOXKHBIC IMPOICHTHI, B TOM YHUCJIC 3aJa4du
U3 peaNlbHOM NPaKTHUKHU (C UCIIOIB30BaHUEM KaJIBKYJISITOPA).
3HAKOMUTHCS C MCTOPHeli pa3sBUTHI MaTEeMaTHKH

IloBTOpEHUE,
00001meHue,
cUcTeMaTH3al U
3HAHMIT'

(18 v)

Yuciaa u BbIYMCIEHUA (3aIHCH,
CpaBHEHHE, neicTBHs c
JNEUCTBUTEIBLHBIMH  YHCJIAaMU,
qucioBasi npsimMasi; IPOLEHTHI,
OTHOIIICHHUSI, HPOTIOPIIUH;
OKpyIJIeHHE, NOpUOIHKEeHHE,

OnepupoBaTh  NOHATHSIMH:  MHOXECTBO, ITOJMHOXECTBO,
onepanuu HaJ MHOXECTBAMH; HMCHOJB30BaTh Trpaduaeckoe
IpEeACTaBICHUE MHOECTB JUIS OMMCAHUS pealIbHBIX MPOLIECCOB
U SBJIIEHUH, NpH pEHISHWH 3ajad W3 JApyrux y4eOHBIX
pPEeaMETOB.

AKTyaJ’ll/l3l/lp0BaTL TEPMHUHOJOTHIO M OCHOBHBIE HeﬁCTBHﬂ,
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OLICHKAa; PCIHICHUC TCKCTOBBIX

CBSI3aHHbIE € 4YHCJAMH: HaTypaJlbHOE€ YHCJO, MPOCTOE U
COCTaBHOE 4YHCIIA, NEIUMOCTh HATypPaJIbHBIX YHCEJ, IMPU3HAKHU
IEeIMMOCTH, IIeJI0€ YHCI0, MOJIYJb YMCIa, OOBIKHOBEHHAs M
JecsiITHYHAasl IpoOM, CTAaHMAPTHBIM BHZ YHCIA, apu(PMETHISCKUN
KBaJIpaTHbIA KOPEHb.

BeImonHATE NEMCTBUS, CpaBHHMBATh WU YHOPSAOYUBATH 4MCIIA,
IIPEACTABIISATh YHUCJIAa HAa KOOPAWHATHOM MPSIMOM, OKpPYIJIATH
4qHCIIa; BBITIOJIHSTh MPUKHAIKY U OLCHKY PE3yJIbTaTa BEIYUCICHHM.
PemaTe TexcToBBIe 3amaun apudMeTHISCKAM criocoboM. PemmaTs
MpaKTUUECKUE 3aaadd, COJAEpXKalllue MPOLEHTHI, I0JU, 4YacTH,
BBIpKAIOIINE 3aBUCHUMOCTH: CKOpOCTb — BpeMst —
paccTosHHe, LIeHa — KOJHMYECTBO — CTOMMOCTbH, OOBEM
paboThel — BpeMsi — MPOU3BOAUTEIILHOCTD TPy /a.

PaszbupaTe peanbHble )KU3HEHHBIE CHUTyalMH, (OPMYJIHPOBaTh WX
Ha SA3BIKEC MaT€MaTHuKH, HaXOIUThb peiIcHue, MNIPUMCHAA
MaTeMaTU4YEeCKUU annapar, MHTEpPIPETUPOBATh PE3YJIbTAT

3aga4d apupMETHICCKUM
CIIocooom)

AnrebGpandeckne BBIPAYKSHUSI
(peobpazoBanme

aﬂre6panqec1<1/1x BBIpa)KeHPIfI,
AOIMYCTUMBIC 3Ha‘ICHI/I${)

OmnepupoBaTh NOHATHUSAMH: CTEIIGHb C IEJBIM IIOKa3aTeleM,
apuMEeTHYCCKHII  KBaJApPAaTHBIH  KOPEHb,  MHOIO-  4YIEH,
anredpandeckast ApoOb, TOXKIECTBO.

BBINOMHATE OCHOBHBIC JICHCTBHS: BBINOJHATH pPAacdyéThl IO
dbopmymam, mnpeoOpa3oBBIBATH IIEbIC, JAPOOHO-pPAIMOHATLHBIC
BBIDQXKCHUSI U  BBIPQKCHUS C  KOPHSIMH, pEan30BbIBATH
pa3noKeHWe MHOro4wieHa Ha MHOXXHUTEIHW, B TOM 4YHCIIE C
MCIIOJIb30BaHuEM (POPMYJT PA3HOCTH KBAJIPATOB M KBAAPATa CYMMBI
W Pa3sHOCTH; HAXOAUTH IOIYCTUMBIC 3HAYCHUS IEPEMEHHBIX IS
IpOOHO-PAITHOHAIIFHBIX BEIPAKEHUM, KOPHEH.

MogaeaupoBaTe ¢ NOMOLIBIO (GOPMYJ peajbHBIC MPOLECCH H
SIBJICHUS
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DyHKIIHN (mocTpoeHue,
CBOMCTBa M3y4YEHHBIX (YHKIIWH;
rpadudeckoe peuieHue
YpaBHEHUIN U UX CUCTEM)

OnepupoBars NOHATHAMHU: GYHKOUSA, Tpadpuk Q(YHKIIAH,
HYJIN byuxunn, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA,
OPOMEXYTKH BO3pacTaHMsl, yOBIBaHUs, HaWOOJbIICE WU
HauMeHbIlIee 3HaUYeHUsI (PYHKITUH.

AHaJIM3MpPOBaTh, CPABHUBATH, 00CY)KIATh CBOWCTBa (PYHKITHH,
CTPOUTH UX rpaduKH.

OnepupoBaTh NOHATUSIMU: TIpsIMasl TIPONOPIIMOHATIBHOCTH,
oOpaTtHass  NPOMNOPIHUOHAIFHOCTb, JWHEWHas  (QyHKIHS,
KBaJIpaTH4Has (PpyHKOUs1, napadoiia, runepoosa.
Hcnoab3oBars rpadukm  Jis1  OONPEJCICHUSI CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEHN, JUI pelleHus 3a7ad U3 APYyrux
YYEOHBIX IPEAMETOB M peajlbHOW >KU3HU; MOJEJHPOBATH C
MOMOIIBIO TPa(pUKOB peaTbHbBIC MPOIECCHI U SIBICHUSA.

BeipaxkaTb GopMyJIaMu 3aBICHMOCTH MY BEITHUHHAMU
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[IPUMEPHASI PABOYAS TIPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCBHI

HEJIM U3YUYEHUA YUEBEHOI'O KYPCA

«MaremMarnuky y>Xe€ 3arTeM Yy4YuTb HaJI0, 4YTO OHa yM B
OOPSIIOK IIPUBOAUT», — IIHMCAJ BEJIUKHM PYCCKUI YYEHBIU
Muxaunn BacunseBrud JIoMOHOCOB. 1 B 3TOM COCTOUT OJHA U3
OBYX 1Ieyieii OoOydYeHHs] TeOMETPHH Kak COCTaBHOM dYacTH
MaTeMaTUKU B IIIKOJIE. OTOolf  1HeIu  COOTBETCTBYET
gokazaTenbHas JHHHS [OperioaBaHus reomeTpuu. Crnenys
Ope/CcTaBIICHHOW pabodell mporpamMme, HadWHAsI C CESAbMOTO
KJIacca Ha ypOKaX reOMETPUH OOyYarOIIUiiCs YUYUTCSI TIPOBOJIUTH

JOKa3aTelbHbIEC paccyxaeHus, CTPOUTH JIOTU4ECKUE
YMO3aKJIOYEHUs, JOKa3blBaThb WCTUHHBIC YTBEPXKICHUS U
CTPOUTH KOHTpHPUMEPHI K JIOKHBIM, NPOBOJAUTH

paccyXIeHus1 «OT HOPOTHUBHOIO», OTJIWYaTh CBOWCTBa OT
NPHU3HAKOB, (POPMYIMPOBATH OOpaTHbBIE YTBEPXKICHUs. Y YCHUK,
OBJIZICBIINI MCKYCCTBOM pacCyKJaTh, OyJIeT MPUMEHSTh €r0o U
B OKpy»karomient >xu3Hu. Kak mucan reomerp u nexaror Urops
denoposnu llapsiruH, «JIFOABMH, HOHUMAIOIIAMH, 9TO TAKOE

A0Ka3arciabCTBO, TPYAHO " JaxKe HCBO3MO>XHO
MaHUITYJINPOBATBH. 1 B TOM COCTOHUT Ba’XHOE€ BOCIHTATECIIBHOC
3HAQ4YCHUC HU3YUYCHUS reomMeTpuu, npucymiee HNMCHHO

OTEYECTBEHHOM MaTeMaThdeckoil mikojsie. Bwmecre ¢ Tem
aBTOPBI IPOTPaMMBI IPEAOCTEPETAIOT YUUTENSI OT U3IUIITHETO
popmanusma, 0COOEHHO B OTHOIICHWM Hadajl U OCHOBAaHUN
reomeTpur. Dpanuy3ckuii wmarematuk Kan JlbenonHe 0o
3TOMY MOBOJY BBICKa3ajicd Tak: «YTo KacaeTcs JIeITHUKaTHOMI
npoOJieMbl BBEACHUS «AaKCHOM», TO MHE KaXXETCs, 4TO Ha
IEPBBIX IIOpax HY>KHO BooOOIIe n3deratb NPOU3HOCHUTH CaMO
3TO ci0BO. C ApyroM ke CTOPOHBI, HE CJIEAYyEeT yHyCKaTb HHU
OHOM  BO3MOXXHOCTH  JaBaTh IIpUMEPHI  JIOTMYECKHUX
3aKJIIOYCHUM, KOTOpBIE KyZaa B OoJblIed Mepe, 4demM uaes
aKCHOM, SIBJISIFOTCSI HICTUHHBIMH U €JUHCTBEHHBIMU
ABUTATEIIIMHA MaT€MaTUYE€CKOTO MBIILIICHU D).

BTOpOﬁ OCIBIO HN3Yy4UCHUA reomMeTpun SABIIACTCsA
HCIIOJIb30BaHHE €€ Kak HHCTPYMCHTA IIpU PCHICHHUHU KakK
MaAaTECMAaTHUYCCKHUX, Tak %8 IIPaAKTUYCCKHUX 3aaa4,

BCTPEUYAIOIINXCSI B peajlbHOM >KH3HHU. OKOHYMUBHIIMN KypcC
reoMeTpUM IIKOJBHUK JOJKEH OBITh B COCTOSIHHUH
onpeneNuTh TeOMETpUYEcKyro (GUrypy, omnucarb CJIOBaMHu
JAHHBIM YEepTEX WM PUCYHOK, HAWTU IUIOLIAJb 3€MEJIBHOIO
ydacTKa, paccyuTaTb HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO

66



Ka0enst win TpeOyemMbie pasMephbl rapaka JJjis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpas, BBIUHUCIUTEIBHAs JIUHUSI B
U3YyUYE€HUH TIeoMEeTpuu B Ikojie. JlaHHasi mOpakTUudeckas
JUHUSI SIBJIIETCSI HE MEHEE Ba)XHOU, 4YemM mnepsasd. Emé
[TmaToH mpeanuceIBall, YTOObl «rpaxkaane [IpekpacHoro ropojaa
HU B KOEM cJiyda€ HE€ OCTaBJISLJIM TI'€OMETPHIO, BEJb
HEMaJIOBa&XXHO Jake MoO0OYHOe €€ NMPUMEHEHHE — B BOCHHOM
aene Ja, BOPOYEM, U BO BCEX HayKaxX — IJIs1 JY4YLIETO HX
YCBOGHHUSI: MBI BeIb 3HaeM, Kakasg OECKOHeYHas pa3HHUlia
CYILIECTBYET MEXIAY 4YEIOBEKOM IIPUYACTHBIM K T€OMETPUU U
HEeOpUYacTHbIM». JIJIs1  3TOro  y4yuTenr0  PEKOMEHIAYETCs

nooupaTh 3aaun OPaKTUIECKOTO XapakTepa ISt
paccMaTpuBaeMbIX T€M, YUYHUTH JIETE€H CTPOUTH MaTeMaTHUECKHEe
MOJEJIM  peaJbHBIX J>KU3HCHHBIX CHUTyallui, IIPOBOJIUTH

BBIUHCIIEHUS W  OLEHMBAaTh aJEKBAaTHOCTh IIOJyYEHHOI'O
pesyinbrara. KpailHe BaxXHO NOAYEPKUBATH CBSI3U T€OMETPUU C
ApyrumMu npeamMeramu, MOTHUBHUPOBATH HCIIOJIB30BAaTh
OIIpeneIeHUs TE€OMETPUYECKHUX puryp u TOHSITHH,
JIEMOHCTPHUPOBATh NPUMEHEHHUE MMOJTYUYEHHBIX YMEHUI B (PU3UKE
M TEXHUKE. IDTHU CBsI3U Haubojiee SAPKO BHIHBI B TEMax
«BekTope», «TpHUroHOMETpHUYECKHE COOTHOLIEHUs»,«Meton
koopauHaT» U «Teopema Iludaropar.

B 3akmroueHme comuiéMcs Ha BEJIMKOrO MaTeMaTHKa u
actponoMa HMoranna Kensepa, yToObl enié pa3 Noa4epKHYTh U
METANPECAMETHOC, MW BOCIHUTATCIIBHOC 3HAYCHHUEC TCOMCTPHU:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit

:991

imago Dei”".

MECTO YUYEBHOI'O KYPCA B YUEBHOM ILJTAHE

Cornacao ygyebHOMY TUIaHy B 7—9 Kilaccax m3ydaeTcsi y9eOHBIH
Kypc «['eomMeTpus», KOTOPBIM BKIIFOYACT CICIYIOIINE OCHOBHEIE
pasnensl  copepkaHus: «l'eomerpuueckme GUTYPBI W HUX
CBOMCTBa»,

«/3mMepeHne  TEOMETPHYSCKUX  BEJIHYUH», a  TaKKe
«JlekapTOBBI KOOpPAWHATHI Ha IUIOCKOCTH», «BeKTopb»,
«JBmxenust miockoctn» u «lIpeobpazoBaHust Togo0us».
V4eOHBI IJIaH NOpeaycMaTpuBaeT HW3yUYeHHE T'€OMETPUH Ha
0a30BOM YpOBHE, HUCXOAs M3 HE MeHee 68 ydeOHBIX 4YacoOB B
y4eOHOM TOJIy, BCEro 3a TpH Troma oOydeHuss — He MeHee 204
qacoB.
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COJEPXAHUME YYEBHOI'O KYPCA (I10 TOJAM OBYUEHUN)

KJ1acc

HauyanbHble NOHATUSI reoMeTpuu. Touka, mpsiMasi, OTPE3OK,
ayd. Yroa. Buasl yrioB. BepTukajabHbIE U CMEXHBIE YTJIBI.
Buccekrpuca yria. Jlomanas, MHOTOYTOJIbHUK.
[TapaneabHOCTh U IEPIIEHANKYIISIPHOCTD IIPSIMBIX.
Cummerpuunbie  urypel. OCHOBHBIE  CBOMCTBa  OCEBOH
cummMmeTpuu. IIpuMepsl cHMMETpUN B OKpPY KaroIllleM MUpE.
OCHOBHBIE TIOCTPOCHHUS C MTOMOINBIO HUPKYISI U JIMHEUKH.

TpeyrojasHUK. Bricora, MeauaHa, ouccekTpuca, ux
CBOMCTBA.
PaBHOOenpeHHBIH u PaBHOCTOPOHHMUIA TPEYTOJIbHUKHU.

HepaBeHCTBO TpeyroJjibHHUKA.

CBoiicTBa W OpPHU3HAKKM PaBHOOECAPEHHOTO TpPEyrojbHUKA.
Ilpu- 3HaKu paBeHCTBA TPEYTOJbHUKOB.

CgBolicTBa U NPU3HAKHU HapaUICIbHBIX NpAMbBIX. CyMMa yIrijioB
TpeyrojJbHUKa. BHENTHUE yTITbl TPEyTrOJIbHUKA.
IIpsiMOyTOJIBHBIN TpPEYTOJIbHUK. CBolicTBO MeIauaHbl
OPpAMOYTOJIBHOTO TPEYTOJIBHUKA, IIPOBEEHHON K TUIIOTEHY3E.
Ilpu3Hakn  paBeHCTBAa  OPSIMOYTOJIBHBIX  TPEYTOJIHHHUKOB.
[IpssMoyronpHbBIN TPEYTOJIBHUK C yriaoM B 30°.

HepaBencTBa B TeOMETpHUHM: HEPAaBEHCTBO TPEYTOJIbHHUKA,
HEPaBEHCTBO O JJIMHE JJOMaHOM, TeopemMa O OoyblIeM yTIJe U
OoipIIeld CTOpOHE TpeyrojdbHUukKa. llepneHaukynsip ©
HaKJIOHHasl.

I'eomeTpuueckoe MecTo TO4YeK. buccekrtpuca yrjia U
CepeaWHHBIN NEPHEHAUKYISIP K OTPE3KY KaK I€OMEeTpUUECKHUEe
MecCTa TOYEK.

OKpy>KHOCTP H Kpyr, XOopAa W JAUaMeTp, HX CBOMCTBa.
BzanmHOE  pacmojoKeHHEe  OKPYXHOCTH W IIPSIMOM.
KacarenmpHast m cekymas K OKpY>XHOCTH. OKpy>XHOCTB,
BIIMCaHHAas B yroJj. BhnucaHHas W omnucaHHas OKPY’KHOCTH

TpEeyroJIbHUKA.
KJ1ace

YereipéxyroabHuku. IlapannenorpamMm, e€ro mnOpuU3HAKU U
CBOMCTBA. YacTtHble ciy4yau napauieIorpaMMOB

(OIpsIMOYTONIBHUK, pOMO, KBaApaT), UX MPU3HAKHU U CBOWCTBA.
Tpaneuusi, paBHOOOKasi Tpaneuusi, e€ CBOMCTBa M IPU3HAKU.
IIpssmMoyronbHas Tpamnenusi.
Meton  yaBoeHuss MenuaHbl. lleHTpanbHass CUMMETpPHUS.
Teopema daneca u TeopeMa 0 HPOMOPIIMOHATIBHBIX OTPE3Kax.
Cpennue JUMHUU TpEyrojbHUKAa H Tpaneuuu. LleHTp wMacc
TPEYTrOJbHUKA.
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I[MonoGue TpeyromsHUKOB, KodddunueHT nomoodwus. [IpuzHaku
nonoOusi TpeyrojdbHUKOB. lIpuMeHeHne nogodus nNpu pemeHun
MPaKTUYECKUX 3a7ad.

CaoiicTBa miomaaei reoMmerpudeckux Guryp. @opmMynnbl Ajist
JIoagu TPEYroJibHUKA, IlapajjiejiorpamMma, poMmda U
Tpanenuu. OTHOMICHUE TIIONIAZICH TTOAOOHBIX (GUTyp.
Brraucienune miomniazei TpeyroibHUKOB B MHOTOYTOJJbHHUKOB Ha
KJieTyaToil Oymare.

Teopema Iludaropa. Ilpumenenue teopemnl [ludaropa npu
peueHuy NpakTUYeCcKHuX 3aJad.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOTro YyrIjla HOpsSMOYTOJBHOTO
TpeyrojipbHuka. OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKAESCTBO.
Tpuronomerpuueckue GpyHKnuu yriioB B 30°, 45° u 60°.
BrnucanHbie U LIeHTpalbHBIE YIJIBI, YTOJI MEXAY KacaTelabHON
U XOpaoM. YIibl MEXIy XOpJaMH MU CeKylIIMMH. BrucaHHbIE
U OIIMCaHHbIE YEeThIPEXYTOJbHUKN. B3anMHOE pacriojoxeHue

OByx  okpyxkHocteit. Kacaame  okpyxnHocter.  OOmiue
KacaTeJIbHbIC K JBYM OKPY>KHOCTSIM.
9 knacc

Cunyc, kocuHyc, TaHresc yrioB ot 0 mgo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKASCTBO. DOPMYIIBI IPUBEICHHUSI.
Pemenne TtpeyronsHuUKoB. Teopema KOCHHYCOB H Teopema
CHUHYCOB. PellleHne npakTHYECKHX 3aJad C MCHOJIb30BAaHUEM
TEOpEMBI KOCHHYCOB U T€OPEMBI CUHYCOB.

I[Mpeo6pazoBanue  mnomoOus. I[logoOue  COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema ©O TmIpPOU3BEAECHUM OTPE3KOB XOpA, TEOPEMBI O
OpPOU3BEAEHUN OTPE3KOB CEKyLIMX, TeopemMa O KBaapaTe
KacaTeJbHOM.

Bekxtop, ammuHa (MOIynlb) BEKTOpa, COHaNpaBJICHHBIE

BCKTOPHI, IIPOTHUBOITIOJIOKHO HaIrrpaBJICHHLBIC BCKTOPHGI,
KOJINTMHCAPHOCTBL BCKTOPOB, PaBCHCTBO BCKTOPOB, OIICpalvuHv
Hazng BCKTOpamMHU. PaznoxeHue BCKTOpa 10 ABYM
HCKOJUIMHCAPHBIM BCKTOpaMm. KOOpIII/IHaTBI BCKTOpa.

CkansipHoe€ TIPOU3BEACHHUE BEKTOPOB, IIPUMEHCHHUE IS

HaXOXXJAESHUS JIJTMH U yTJIOB.

JlekapToBbl KOOpAUHATHI Ha ITUJIOCKOCTH. Y paBHEHUS IIPIMON

U OKPY>XHOCTH B KOOpAHMHATAX, IIEPECEUCHUE OKPY>KHOCTEH U

npsMbIX. MeToa KOOPAWHAT U €ro IPpUMEHEHUE.

IIpaBuiasHBIE MHOTOYTOJIBbHUKH. Jnnua OKPY>KHOCTH.

I'panycHas n paauaHHass Mepa yrja, BBIUHUCIEHHE JUIMH OYT

okpy>xxHoctel. [lnomane kpyra, CEeKTopa, CErMeHTa.

JBI>KEeHHUsT TJIOCKOCTH W BHYTPEHHHE CHUMMETpUH (Quryp
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(pmeMeHTapHBIE TIpeAcTaBlicHUs). llapannensHBIM TIEepeHoC.
IToBoporT.

[IJIAHUPYEMBIE [IPEAMETHBIE PE3VIJIBTATEHI OCBOEHUNA
IIPUMEPHOM PABOYENM IIPOTPAMMBI KYPCA (II0 T'OJAM
OBYUEHUS)

OcBoenue yuebHOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO
oOmero oOpa3oBaHUs JIOJDKHO OO€cHedYyWBaTh JIOCTHKEHUE
CIEeAYIOIINX TIPEeAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 xnacc

e Pacno3naBaTh HW3yYEHHBIE TEOMETpHUYECKHE (UTYPHI,
OTIpENIeIIsITh UX B3aWMHOE PacIloJIOKEHHE, N300pakaTh
reoMeTpudeckue (QUrypbl; BBINOJHITH YEPTEkKHU I10
yciaoBuIO 3agaud. UW3mepsATs JUHEHHBIE U YIJIOBBIE
BE€JIMYMHBI. Pemare 3ajadn Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

e JlemaTh rpyOyr0 OLICHKY JUHEHHBIX M YTJIOBBIX BECIWYUH
NpEeIMETOB B peajJbHOM >XMU3HH, Pa3MEpPOB MNPHUPOIHBIX
o0bekToB. Pasznmuuate pasMepsl 3THX OOBEKTOB IIO
HOPSIIKY BEITUYIHHBI.

e CTpouTh YEpPTEKU K F€OMETPUYECKUM 3adadaM.

e Ilomp30BaThCsa MOpU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB,
HUCIIONB30BaTh IIPU3HAKW U CBOWCTBA pPaBHOOSIPEHHBIX
TPEYTOJIBHUKOB IIPU PELUICHUH 3a4a4.

e IlpoBoauts JIOTU4YECKHUE paccyxaeHust c
HUCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

e Jlonp30BaTbCs NpHU3HAKaMH PAaBEHCTBA MNPSAMOYIOJBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIHaHbl, MPOBEIEHHON K
TUIIOTEHY3€ MPSIMOYTIOJIBHOIO TPEYTrOJIbHUKA, B PEILLICHUH
reOMETPHUYECKUX 3aj1ay.

e OrmpenensiTh MNapajUIeAIbHOCTh MHOPSIMBIX C IIOMOIIBIO
YTJIOB, KOTOpbIe 00pa3zyeT ¢ HUMHU cekymas. OnpenensTb
NapajuIeJIbHOCTh  IIPSIMBIX C  IIOMOILIBIO pPaBEHCTBaA
pacCTOsIHUH OT TOYEK OOHOU MIpsi- MOM OO TOYEK APYTrou
OpsIMOU.

e Pemiate 3agaumn Ha KJIeT4aTol Oymare.

e IIpoBOIWUTH BBIYUCICHUS W HAXOAUTh UYHCIIOBBIE U
OyKBEHHBIE 3HAYECHHUs yIJIOB B T€OMETPHUUYECKHUX 3ajIadax
C HCHOOJB30BAaHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB, OOpa3OBaHHBIX IIPHU
MEepPECeYeHUN JBYX IlapaJUICIbHBIX TIPSMBIX CEKYIIEH.
Pemiates npakTudeckue 3aj1aqyd Ha HaXOXJICHUE YTJIOB.
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8 Kk1acce

BrnageTrp TIOHSATHEM TE€OMETPHUYECKOTO MeECTa TOUYeK.
VYMeTs omnpenensars OWUCCEeKTPHUCY yIjla W CEpeIMHHBIN
HEPIIEHAUKYJAP K OTPE3KYy KaK I'€OMETPUYECKHE MECTa
TOYEK.

DopMyIHpOBaTE ONPENEIICHUST OKPYKHOCTH W Kpyra,
XOpABl W OuaMeTpa OKpPY>KHOCTH, IIOJIb30BAaThCS HX
CBOMCTBaMH. YMETh INPHUMEHSITH OTH CBOMCTBAa NOpHU
peueHuu 3aaad4.

Brnagers NOHSITMEM OIMCAaHHONM OKOJIO TPEYTrOJIbBHUKA
OKpY>KHOCTH, YMETh HaxXoOUTh eé LEHTp.
ITonp30BaTbecsa (¢akTraMH O TOM, YTO OHCCEKTPHUCHI
YTJIOB TPEYTOJIBHHUKA IIEPECEKAIOTCSI B OAHOW TOYKE, U
O TOM, YTO CEpEAUHHBIE NEPIECHAUKYJIIAPHI K CTOPOHAM
TpEYTroJIbHUKAa NEPECEKAIOTCS B OJHOM TOUYKE.

Bragers mnoHsTHEM KacaTe€abHOW K OKpPY>KHOCTH,
NOJB30BAaThBCA  TEOPEMOM O  MEPHEHAUKYISIPHOCTH
KacaTeIIbHOM W paauyca, IPOBEOIEHHOIO K TOYKE
KacaHMUsl.

ITonb30BaTbCs OpPOCTEUIITNMH T€OMETPUIECKUMU
HEepaBEHCTBaMH, IMTOHUMATh UX HNPAKTHUYECKUH CMBICII.
I[IpoBOIMTE OCHOBHBIE T€OMETPUYECKHE MOCTPOECHHUS C
MOMOIIBIO IMPKYJISI U JTUHEUKU.

PacriozHaBaTh OCHOBHBIE BUIBI YETHIPEXYTOIBHUKOB, UX
SJEMEHTBI, IIOJIB30BaThbCs UX CBOWCTBAMH  OpH
pElleHuN reOMEeTPUUIECKUX 3ajiad.

IlpumMensiTb CcBOWCTBAa TOYKHM TII€PECEUECHUS MeJauaH
TpeyTrojJbHUKa (IICHTpa MacC) B peOIeHUU 3a1ad.
Branerp noHsiTHEM CpeIHEW JMHUU TPEYTOJbHUKA U
Tparenum, MPUMEHSTh HX CBOMCTBA NOpHU PEIICHUU
r€OMETPUUYECKUX  3aJad. Ilone3oBaTeCcst  TeopeMoi
daneca U TeopeMoil O MPONMOPLUHUOHAIBHBIX OTpPE3Kax,
OPUMEHSITH UX JJISI PEIICHUS TIPAKTUICCKUX 3aJ1a4.
I[IpumenssTp mnOpu3HaAKUW NOAOOUS TPEYTOJIBHUKOB B
pelIeHUN T€OMETPHUYECKUX 3a/1ad.

ITonb3oBarbest  Teopemoit Iludaropa s pemreHus
TEOMETPUUIECKNX ™ TIpakTHdeCKuX 3anad. CTpouTh
MaTeMaTUYECKYI0 MOJEeJb B MPAKTHYECKHUX 3ajadax,
CaMOCTOSTEIBHO aenaTh qepTEKX u HAXOIUTh
COOTBETCTBYIOIIUE JIIUHBI.

Bnagerp NDOHATHUSIMH CHHYCa, KOCHMHYCa W TaHI€Hca
OCTpOTO yria OPSIMOYTOJIBHOTO TpEyroJjibHHUKA.
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I[Tonb3oBaTbCcsi OTUMM  TIOHSATUSIMH  JUIS  PCIICHUS
OPAKTHYCCKUX 3a7ad.

e Brruuciaarte (pa3TUYHBIMU crrocobamMm) IUIOLIAb
TPEYTroJbHUKA U [UJIOMIAAH MHOTOYTrOJbHBIX (uUryp

(momnp3ysce, rae HEeo0X0IMMO, KaIbKYJISITOPOM).
I[IpumMeHsATH TIOTy4YE€HHBIE YMEHHsI B MOPaKTHUYECKUX
3a7avax.

e Brianers NOHATHUSMH BIHMCAHHOTO M LEHTPAJIBHOTO yTJa,
HWCHOJIB30BaTh TEOPEMBI O BIMCAHHBIX YIJax, yrijax
MEXAy xXopaamMu (CeKymMMH) €  yIiie  MEeXIy
KacaTeJbHONU M XOpJAOM IpPHU PELICHUU TI'€OMETPUUYECKHUX
3a7ad.

e Brianers MNOHSITHEM OIHUCAHHOTO YETHIPEXYTOJBbHUKA,
NPUMEHSITH CBOWMCTBAa OIMMCAHHOTO YETHIPEXYTOJIEHUKA
OpHU peIlIeHur 3ajiad.

e JlpuMeHsTH MNOJy4YEHHbIE 3HAHUS Ha IMPAKTUKE —
CTPOUTH MaTeMaTHYECKHE MOJIEIH Ul 3adad peajbHOM
)KM3HHU U NPOBOJUTH COOTBETCTBYIOIIWE BBIUYMCICHUS C
NpUMEHEHHUEM TMOJO0OUS U TPUTOHOMETPpUM (MOIb3YSCh,
e HeOOX0aUMO, KAIIBKYJIATOPOM).

9 kiacc

e 3HaTh TPUTOHOMETpUYECKHE (PYHKIHHU OCTPBIX YTJIOB,
HaxXxoJIUTh C UWX IIOMOULIBIO pAa3JIUYHBIE 3JIEMEHTHI
NPSIMOYTOJIEHOTO TpEeyroJIbHUKA («pemeHue
NPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB»). Haxomute (c
IIOMOILUBIO  KaJIbKyJIsITOpa) JJIWHBI W yIJIBI  JJIs
HETaOJIMYHBIX 3HAYCHUM.

e Jlonb3oBaThbest (popMyslaMH TIPUBEICHUSI W OCHOBHBIM
TPUTOHOMETPHUYECKUM TOXXJIECTBOM JUI HaXOKIEHUs
COOTHOLICHUH MEXIY TPUTOHOMETPUUIECKUMU
BEJIMYMHAMU.

e lcmonbp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB IS
HaxXxOXJIEHUs Ppa3IMdHBIX DJJEMEHTOB TPEYyTOJIbHUKA
(«pemienne TpPEYroJIBHUKOBY»), TIPUMEHATH UX [P
pELIEeHNH T€OMETPUUYECKHUX 3alad.

e Brnangers  HOOHATHUSIMM  OpeoOpa3oBaHUs  MOAOOMs,
COOTBETCTBEHHBIX  JJEMEHTOB  MNOJOOHBIX  (UTYp.
ITonb3oBaTbCcst cBOMCTBaAMH TOAOOWS TPOU3BOJBHBIX
¢puryp, yMeTh BBIYUCIATH JUTMHBI U HaXOJUTh YIJBl Y
nonobHeix ¢uryp. IlpuMmenste cBolicTBa mogoOus B
NPaKTUYECKUX 3aZadyax. YMEThb IPUBOAUTH IPHUMEPHI
nomoOHBIX GUTYP B OKPYKaroIlleM MHpE.
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ITonb30oBaTbCst TeopemMaMu O TIPOU3BEACHHUU OTPE3KOB
XOpHd, O NPOM3BEJICHNN OTPE3KOB CEKYIINX, O KBaJpaTe
KacaTeIbHOM.

ITonb3oBaTbCs BEKTOpaMH, NOHUMATH ux
TeOMEeTPUYECKUN U (PU3NUECKUN CMBICII, IPUMEHSITh UX B
pEeLlIeHNH T'E€OMETPUUYECKUX U  (PU3MYECcKuX 3ajad.
IIpuMeHsATh CcKalsIpHOE NPOU3BEICHHE BEK- TOPOB IS
HaXO0XJICHUsI JJIMH U YTJIOB.

I[Tonp3oBaTbCcsi METOAOM KOOpJMHAT Ha IIJIOCKOCTH,
OPUMEHSITh €ro B PpPENIEeHHH TE€OMETPUUYECKUX U
MPaKTUYECKUX 3aaad.

Bnanerp NMOHATHSIMM OPaBUIJIBHOTO MHOTOYT'OJIBHHKA,
IJIUHBl OKPY)XHOCTH, UIMHBI OYyTHM OKPYXHOCTU U
paguaHHONW Mephl yIja, YMETh BBIUHCIATH IJIOMIAJTb
Kpyra u ero dacreil. IIpuMeHsATs MoJlydeHHbIE YMEHUS
B NIPaKTUYECKHUX 3aJadax.

Haxonute ocu (WiIM UEHTPBI) CHUMMETpUU QUTYD,
OPUMEHSTh JABWKCHHUSI IUIOCKOCTH B  HOPOCTEHIINX
cirydasix.

I[IpuMeHsATh IIOJy4Y€HHBIE 3HaHUSI Ha IIPaKTUKE —
CTPOUTH MaTeMaTHUECKHE MOJIEIH Ul 3adad peajbHOM
)KM3HH U NPOBOJAUTH COOTBETCTBYIOIIHWE BBIUMCICHUS C
NpUMEHEHHEM  MOAOOMsI W TPUTOHOMETPHUYECKHUX
bysRIUIH (momB3ysich, rae HEO0OXOauMO,
KAITBKYJIITOPOM).
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TEMATUYECKOE TUTAHUPOBAHUE YUEBHOI'O KYPCA (ITO TOJJAM OBYYEHU )
7 knacc (He MeHee 68 1)

Ha3zsannme paspgenaa OcHoOBHBIE BH/IbI 1eSITEILHOCTH 00Y4aI0IIUXCSI
(Tembl) OcHOBHOE cojep:kaHue
Kypca (yucao
4acoB)
Ipocreiimmue IIpocTreitmue reoMeTpudeckue | PopmMyJaUpOBATE OCHOBHBIE MOHSITHUSA U ONPEACICHUS.
reoMeTpu4YecKHe OOBEKTHI: TOYKH, npsimelie, | PacmodHaBaTh U3y4Ye€HHBIE TE€OMETpPUYECKHE (UTYPBI,
$urypsi Iydu H omnpeaeJsiTb WX B3aUMHOE PACIIOJIOKCHUE, BbINMOJIHATH
H UX CBoOiicTBa. YIJIBI, MHOTOYTOJIBHUK, JIOMaHas. |4epTEX MO YCIOBUIO 3aauH.
H3mepenne CMexHEBIe u BepTuKaabHbIE |[IpoBOAMTE TIIpOCTEHMIINE TMOCTPOECHHUS C MOMOIIBIO
reoMeTpruYecKUux YTJIIBL. OUPKYJIS U JIUHEHKH.
BeJINYNH Pabora c npocreiimumu | U3MepsaATh  JIMHEHHBIE u YTJ1OBBIE BEJINYUHBI
(14 v) qgepTerKaMu. TE€OMETPUUIECKUX U MIPAKTUIECKHUX OOBEKTOB.
N3mepenune JIMHEUHBIX u |Onpeneasitb «Ha TIJa3» pa3Mepbl PEAIbHBIX OOBEKTOB,
YTIIOBBIX MPOBOANUTH I'PyOyIO OLIEHKY UX Pa3MepOB.
BE€JIWYHWH, BBIUYMCIEHHE OTpe3KoB |Pemiare 3amaum Ha BBIYNCICHHWE [JJIWH OTPE3KOB U
U YTJIOB. BEJIMYUH YyTJIOB.
ITepumerp m nmomans ¢uryp, | Pemnars 3a7a4u Ha B3auUMHOE pacrnonaoXXeHue
COCTaBJIEHHBIX U3 |reoMeTpUYecKux puryp.
OpsIMOYTOJIBHUKOB MpoBoautrs  KiIaccUPUKALHIO YIJIOB, BBIYUCJIATH
JIMHEHHBIE " YTIJIOBBIE BEJIMYUHHBI, NpPOBOJIUTH
HEOoOXOAMUMBbIE OKa3aTEIbHBIE PACCy’KICHUS.
3HAKOMHTBHCS C MCTOPHEi Pa3BUTHS T'€OMETPUHU
TpeyronsHuku (22 |IlonsaTue o paBHEIX | PacniozdHaBaTh mapbsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX

1)

TPCYTOJbHHUKAaX 141 IICPBUYIHBIC

gepTerkax (C yKazaHHMEeM HNPHU3HAKOB).
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peacTaBICHUS o paBHBIX
(KOHTPYAHTHBIX) ¢durypax. Tpu
pU3HaKa paBeHCTBa
TPEYTOJILHUKOB.

ITpusznaku paBeHCTBa

OpsIMOYTOJBHBIX TPEYTOJIbHUKOB.
CBOWCTBO MeauaHbI
OPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOOGenpeHHbBIE u
PaBHOCTOPOHHHE  TPEYTOJIBHUKH.
IIpu3naku u CBOWCTB
paBHOOEIPEHHOTO TPEYTOJILHUKA.

IIpotus Oompmiei CTOPOHBI
TPEYTrOJIbHUKA JISKUT OOJBIINH
yroa. IIpocreiinine HepaBeHCTBa B

TE€OMETPUU. HepasencrtBo
TpEYyroJbHUKA. HepaBeHctBo
JIOMaHOM.

IIpAMOYTOJIBHBIA TpPEYIrOJbHUK C
yriaom B 30°.

BeiBOoauTh cnenctBusi (PaBEHCTB  COOTBETCTBYIOIIHMX
SJIEMEHTOB) M3 PaBEHCTB TPEYTOJIBHUKOB.

PopMyIHPOBATH OIlpe/IeIICHUS: OCTPOYTOJIBHOTO,
TYIIOYTOJIBHOTO,  HOPSMOYTOJIBHOIO,  PpaBHOOEIPEHHOTO,

PaBHOCTOPOHHEIr0 TPEYTOJIBHHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeAuaHbl TPEYroJIbHUKA; CEPEAUHHOIO IEepHEeHIUKYISApa
OTpe3Ka; IIepuMeTpa TPEyTOIbHUKA.

@DopmMyIMpPOBATH CBOWCTBA M MPU3HAKA PABHOOEIPEHHOTO
TpeyroJjbHUKA.

CTpouTh dYepTeXH, pellaTh 3aJa4M C I[IOMOIIBIO Ha-
XOXJICHUSI PaBHBIX TPEYTOJILHUKOB.
IlpumMeHsiTh  TIPU3HAKK  pPaBEHCTBA
TPEYTrOJILHUKOB B 3aJa4ax.
Hcnoas3oBaths 1HMQpPOBBIE pecypchl
CBOICTB M3y4aeMbIX (QHUTYD.
3HAKOMHTBCH ¢ MCTOPUEH Pa3BUTHUS T€OMETPUU

OPSAMOYTOJIBHBIX

IJIsl  HMCCJIeOBaHUS

IlepBrie HOHSITHUS o
J0Ka3aTeIbCTBAX B F€OMETPUH
IMapastenbHblie ITapannensHble  OpsAMbIe, UX |PopMyJHMpPOBATh  NOHATHE  NapajUIebHBIX  MPSIMBIX,
npsaMele, CyMMa |CBOICTBa, IIaTeii IIOCTYJIAT | HAXOAUTHL IPAKTUYECKUE IIPUMEPHI.
yrioB TpeyroiabHuka |EBximna. Haxkpect nexamue, | MU3ydars CBOICTBa YTJIOB, 00pa3zoBaHHBIX npu
(14 yv) COOTBETCTBCHHBIC U |IepeceueHNH IapayIeIbHBIX IIPSIMBIX CEKYIIEH.
OJHOCTOPOHHHE yrabl | IIpoBOAMTH I0KAa3aTeJbCTBA [MAPATIICITHFHOCTH ABYX MPSIMBIX

(o6pa3oBaHHBIC TP TIEPECEUCHUN

C IOMOIIBIO YTJIOB, O6pa3OBaHHBIX Opu IIEPECCUECHUHN DTUX
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napauieJIbHBIX
CeKyIICH).
Ilpuznak napajuieJIbHOCTH
HPSIMBIX qepes paBeHCTBO
paccTossHUM OT TOYEK OJHOU
OpsIMOM 10 BTOPO Ipsi- MOH.
CymMMa VIJIOB TpEyroJibHUKa W
MHOTOYTOJIbHUKA.

BHeninue yriabel TpeyroJibHUKA

IPSAMBIX

OpsIMBIX TPETbeM MNPsAMONW. BBIYHCIAATB CYMMY YIJIOB
TPEYTrOJIbHUKA U MHOT'OYT'OJIbHUKA.

Haxoauth uynciaoBble M OyKBEHHBIE 3HAYEHUsI YIJIOB B
TE€OMETPUUYECKUX 3alladyax C MCIIOIb30BAaHUEM TEOPEM O
CyMME€ YTJIOB TPE€YTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCSH C HCTOPHeEl Pa3BUTHS T€OMETPUU

OKpyKHOCTH
KpYT.
I'eomeTpuueckne
MOCTPOEeHUsI

(14 4)

OKpy>KHOCTb, XOPAbI u
AuaMeTphbl, ux CBOMCTBA.
KacarenpHass K  OKpPY’>KHOCTH.

OKpy>KHOCTH, BOUCAaHHAasl B yroJl.
Ilousatue o I'MT, npumeHeHue B
3aJa4ax. Buccexrpuca u
CEepEeIUHHBINA NEePHEeHAUKYJIIAP KakK
reoMeTpUUecKHe MecTa TOUYCK.

OKpy>XHOCTh, OINHUCaHHAas OKOJIO

TpeyroidbHHUKa. BrmicanHas B
TPEYTOJIBHUK OKPY>KHOCTE.
ITpocreitmune 3aga4u Ha
TIOCTPOCHUEC

®opmMyUPOBATH  ONpeJeIeHUs OKPY>KHOCTH,  XOpPJIbl,
AUaMeTpa M KacaTeJbHOM K OKpyxXHocTH. M3yyaTrh wux
CBOMCTBa, IPU3HAKH, CTPOUTHL udeprexu. UccaenoBarb, B TOM
4HCclie  HCHOJIb3Yysl HU(PpPOBBIE Ppecypchbl: OKPYXHOCTb,
BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH, BIIMCAHHOH B YIOJI;
PaBEHCTBO OTpE3- KOB KacaTeJbHbIX.

HUcnoab3zoBars mMetroa I'MT misi nokazarenbcTBa TEOPEM O
HePEeCCUYCHUH  OHCCEKTPHUC  yIJIOB  TPEyrojibHUKa U
CCPCANHHBIX MEPICHAUKYIIAPOB K CTOPOHAM TPCYTroJIbHUKaA
¢ nomonipro I'MT. OBiaageBarr NOHATHUAMM BIIMCAHHOU U
ONMCAaHHOM  OKpPY>XHOCTEH  TpEyroJbHHUKA, HaXOAMTh
LEHTPBI TUX OKPYKHOCTEH.

Pemiare OCHOBHBIE 3aJa4uM HA NMOCTPOEHMeE: yIJa, PaBHOTO
JaHHOMY CepeaAUHHOTO NepHeHauKyJisipa  JaHHOTO
OTpe3Ka; OpsSMON, NPOXOISIIEH 4Yepe3 JaHHYI0 TOYKY U
OSPIICHANKYISIPHOM  HAaHHOW  MPsAMOI;  OHCCEKTPHUCHI
JaHHOTO yria; TPEYTrOJbHUKOB no Pa3sIu4YHBIM
3JIEMEHTaM.

3HAKOMHTBCH C MCTOPHEH Pa3BUTHS T€OMETPHUHU
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IToBTOpEHuUe, IToBTOpeHue wu o0oOmeHue |Pemiare 3agaum  Ha TOBTOPEHHUE, WIUIIOCTPUPYIOIIHE
00o01menue OCHOBHBIX IOHSITUH M METOJOB |CBSI3U MEXIY Pa3JIMYHBIMU YacTsIMH Kypca

3HAHUI Kypca 7 Kjacca

(C))

8 kacc (He meHee 68 )

Ha3zpanue paspena OcHOBHBIC BU/IbI 1eSITEILHOCTH 00y4aI0IINXCS

(Tembl) OcHOBHOE cojep:kaHue

Kypca (4mnciao

4acoB)

Yerpipéxyroabauku |([Tapamnenorpamm, ero npusHaku | M3o0pakaTb M HAXOAUThb Ha 4YepTekKax UETBIPEX-

(12 g) U cBoiMcTBa. YacTHble ciy4dad | YTOJBHUKH Pa3HbIX BUAOB U UX IJIEMEHTHI.
napasieJIorpaMMOB DopMyJIHPOBATH omnpeeacHNUs: napajuiesiorpaMma,
(IpsIMOYTONBHUIK, pomO, | TpSMOYTOJBHUKA, pomMmbOa, KBajgpara, Tpamneuuy,
KBajgpar), X IIPpU3HAKH U | paBHOOOKOW Tpamneuuu, IpsIMOYTIOJIbHOW  Tparenuu.

cBoiictBa. Tpanenus. PaBHOOOKast
U OpSIMOYTOJIBHAsI TPareuy.

VY nBoeHnue MEJIHaHbI.
LeuTpanbHass CHMMETpPHS

Jloka3bIBaTh M MCHOJIL30BATH NPHU PelIeHNH 3a1a4 IPU3HAKHU
M CBOMCTBA: mapajiiesorpamma, IpsiMoyrojbHHUKa, poMoa,
KBajgpara, Tpareln, paBHOOOKOM TparenuH,
IPAMOYTOJIBHON TpaIleInu.

IIpuMeHATH MeTO/l YIBOCHUS MEINAaHbI TPEYTOJIbHUKA.
Hcenoan3oBaTth MUGPOBBIE PECYPCHl IUISI WCCIIEAOBAHUS
CBOMCTB M3y4YaeMbIX QUryp.

3HAKOMMTBLCS ¢ MCTOPHEH Pa3BUTHs T€OMETPUHU

Teopema asieca u
Teopema 0
NMPONOPUHOHAIBHBIX
0Tpe3Kax, Moa00HbIe

Teopema daneca u Teopema O
IIPOIIOPIIMOHAJIBHBIX OTPE3Kax.
Cpenusisi TUHHUS TPEYroJbHHUKA.
Tpanenwusi, €€ cpeaHsisi JIUHUSL.

IIpoBoaUTH MOCTPOEHHUSI C IIOMOIIBIO LIUPKYJIS U JIMHEUKHU
C WHCIIoIb30BaHHE TeopeMbl Pajeca M TEOPEMBI O
OPOTIOPIIHOHANBHBIX  OTpPE3KaX, CTPOMTH YETBEPTHIU
OPpONOPUMOHAJIBHBIA OTPE3OK.
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TpeyroJbHUKHA IIponnopunonanbHbIe orpe3ku, | IIpoBoaurs jgOKa3aTeJbCTBO TOrO, YTO  MEAHUaHBI
(15 v) MOCTPOCHHE 4eTBEPTOTO | TPEYTOJBHHUKA MEPECEKaIOTCs B OJHOM TOYKE, 1 HAXOAUTh
OPONOPIIMOHAIIEHOTO OTpE3Ka. CBSA3b C IIEHTPOM MacC, HaXOAUTh OTHOIIECHHE, B KOTOPOM
CsoiicTBa eHTpa Macc B | MeOWaHBI ACIISITCS TOYKOW UX MepeCceUCHUsI.
TpPEeyTOJIbHUKE. Haxoautes m1OXOOHBIE TPEYrOJIFHUKH HA TOTOBBIX
[Tomo6HbIe TpeyrogsbHUKH. Tpu | YepTekax C yKa3aHHMEM COOTBETCTBYIOIIHX IIPU3HAKOB
OpHU3HaKa nmomoOusa | momoOus.
TPEyroJILHUKOB. ITpakTnueckoe | Pemarh 3agaum Ha 1MOIOOHBIE TPEYTOIBHHUKH C TT0- MOIIBIO
HpUMEHEHUE CaMOCTOSITEJIBHOT'O ITOCTPOEHMUSI UEPTEKEN U HAXOXKICHUS
HOJTOOHBIX TPEYTOJILHUKOB.
IIpoBoauTts J0Ka3aTeJIbCTBA c HCIIOJIb30BaHUEM
TIPU3HAKOB TTOIOOHS.
Joka3bIBaTh TPH IPU3HAKaA ITOAO0US TPEYTOIHHHUKOB.
IIpuMeHATHL TNOJXY4YEHHBIE 3HAHUSA TIPU  PELICHUU
TECOMETPUUECKUX U IPAKTUISCKUX 3a7ad.
3HAKOMHTBLCS ¢ MCTOPHEH Pa3BUTUsI T€OMETPUU
Ilnomans. ITonsitne 00 oOmeilr Teopuu | OBiageBaTh NEePBHYHBIMH NpPeEACTABJIEHUMAMH 00 oOmIeit
Haxoxnenne IO AJTH. TeOpuu 1omaau (Mepol), (POpPMYJHMPOBATH CBOICTBa
nJiomageii DopmyITer IJTST TUTOMIAIM | TUIOIIAIH, BRISICHITh WX HATJSIHBIA CMBICI.
TPeyroJbHUKOB TPEYTrOJIBLHHUKA, BeiBoauTh  QopmynBl  IUIOMIAAM  TApauIeIorpaMma,
W  MHOTOYroJbHBIX |TTapajuiesorpamMmma. OTHOIIEHHWE | TPEyroJbHHKa, Tpaneuun w3 (GOpPMYJIbl IUIOMIAIN
¢uryp. [nomanu |[TUTOIaneld  TPEYTrOJIBHUKOB  C | NPAMOYTOJILHUKA (KBaJlIpaTa).

noao0HbIX ¢uryp (14
)

OOIIMM OCHOBAHUEM WJIN OOICH
BBICOTOM.

Brrauciaenue miomanei CiI0KHBIX
¢uryp uepes pazbueHne Ha yacTu
H JIOCTPOCHHUE.

ITnomann ¢duryp Ha KiIeTdaTou

BeiBoguTh GOpMyNBl  IUIOMIAAM  BBITYKJIOTO YETBIPEX-
YrojJbHHKA 4Yepe3 AUaroHaJu U YTOJ MeXIy HUMH.
Haxoauts mwionaau ¢Guryp, uH300pakEHHBIX Ha
KJIeT4aTol Oymare, MCHOJIb30BaTh pa3OHEHHE Ha 4acTHU
U TOCTPOECHHUE.

Pa30upaTrs mpuMepsl HCIIOJH30BAaHUA BCIIOMOTATEIbHOM
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Oywmare.

Iiomaiau 4jist peuI€eHusA reOMETPUYCCKUX 3a1a4.

ITnomann MMOIO00OHBIX buryp. | Haxoaurh 1uiom@agd NOMAOOHBIX GUTYp. BbIYMCIATH
Beruucnenue ruriomanei. 3agayu ¢ | IUIOMIAAM Pa3jIMYHBIX MHOTOYTOJIBHBIX (HUTYD.
OPaKTHIECKUM comepxaHrueM. | PemaTs 3amaym  Ha IUIONIAOh C OPAKTHUYCCKUM
Pemrenne 3amay ¢ TOMOIIBIO | COAEpKaHUEM
MeToaa BCIIOMOTATEIbHOMU
TJTONIA U

Teopema IMudaropa |Teopema ITudaropa, e€ | [oxka3piBaTh Teopemy I[ludaropa, mcmosib30BaTh

)/ § HavyaJjia

J0Ka3aTCJIbCTBO W TIPUMCHCHHUC.

€€ B IIPaKTUYECKHUX BBIYUCICHUAX. DopmMyIupoBaTh

TPUTOHOMETPHUH OoOparHas Teopema [Tudaropa. OIpEJICJICHUs] TPUTOHOMETPUYECKUX (YHKLUHUU OCTPOro
(10 u) OnpenencHue yria, HPOBePATh UX KOPPEKTHOCTb.
TpUroHoMeTprudeckux  ¢GyHKUMH | BBIBOAUTH  TPUTOHOMETPHUYECKHE COOTHOILICHHUS B
OCTpOTO yria, | OpsIMOYTOJIBHOM TPEYTOJIbHHKE.
TPUTOHOMETPHUYECKHE HccnenoBars  COOTHOIIGHHMS  MEXIy CTOpOHaMH B
COOTHOIIECHUS B OpsIMO- | TPSIMOYTOJIBHBIX TPEYroJbHUKaAX ¢ yriaamu B 45° u 45°; 30°
YTOJIBHOM TpeyrojpHUKe. | u 60°.
OcHoBHOe TpuroHoMmerpudeckoe | Mcmoab3oBarbh (OpMydabl MPUBEACHHUS HM  OCHOBHOE
TOXZeCTBO. COOTHONIICHUSI MEXIAY | TPUTOHOMETPUYECKOE TOXXIECTBO JJIsI  HAXOXKJICHUS
CTOpPOHAMH B MPSAMOYTOJIBHBIX | COOTHOIICHHI MEXIy TPUTOHOMETPHUIECKUMU
TPEYTOJIbHUKAX C yryiaMu B 45° um | (QyHKOUAMH pa3IUdIHBIX OCTPBIX YTJIOB.
45°; 30° u 60° IIpyuMeHATH NOJy4YE€HHBIE 3HAHUSA W YMEHHUS IIpU
peureHn NpakTUYECKUX 3a1ad.
3HAKOMHTBLCS ¢ MCTOPHEH Pa3BUTUsI T€OMETPUU
Yrasl B |Broucannpie u  neHTpaibHBICE | DOPMYJHMPOBATH OCHOBHBIC OIpEIENICHUs, CBA3aHHBIC C
OKPYKHOCTH. YTIIBI, yrimaMm B Kpyre (BOWCaHHBIN yroJjl, ILEHTpaJIbHBIN
Bnucannbie YyroJl MEXIy KacaTenbHOW ¥ | yTOm).
U ONHCAHHBIE XOPAOH. HaxoauThk BHOHCaHHBIC YTIJIBI, OIMPAIOIIUECS HA OJHY
YETBIPEXYrOJNbHUKH. |YTIJIbl  MEXAY  XOpJaMHU U | AYry, BBIYHCJIATB VYINbl  C  HNOMOLIBIO TEOPEMBL O
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KacartenbHbIe CeKyIlHu- BIIHCAHHBIX yriax, TEOPEMBI o BIIMCAaHHOM
i OKPY’KHOCTH. MHU. YeThIPEXYTOJIBHUKE, TEOPEMBI O IICHTPAJIbHOM YyTJIE.
Kacanmue Bnucanusie u onucanHble | HceenoBarb, B TOM 4HUCIIE C TOMOUIBIO TU(PPOBBIX
OKpY KHOCTeil 9eTBIPEXYTOIBHUKH, UX | pecypcoB, BIHCAaHHBIE W OINHMCAaHHBIC YETHIPEX-
(13 v) IpU3HAKU u CBOMCTBA. | YIOJIbHUKH, BBIBOJAMTb HUX CBOMCTBA U IPU3HAKHU.
IIpumeHneHne >TUX CBOICTB Hcnoub30BaTh 5TH CBOWCTBA M NMPU3HAKU OPHU PEIICHUU
OpU pPEHIeHUH T'€OMETPUYECKHX | 3aaad
3azad.
B3aumnoe pacrojoXeHue
OByX OKpyxHocTtel. Kacanue
OKPY>XHOCTEM
IloBTOpEHUE, IloBTOpEeHNE OCHOBHBIX INOHATHUH | Pemiars 3agaum Ha OOBTOPEHUE, WILUIIOCTPUPYIOLIHE
00o0menune U METOAOB KypcoB 7 u 8 | CBS3M MEXAY pa3IUYHBIMH 4acTSIMH Kypca
3HAHUM KJIaCCOB, 0000IIeHNEe 3HAHUN
(C))

9 xiacc (He MeHe

e 68 u)

HasBanue pa3gena OcHoOBHbIE BU/IbI 1eSITeILHOCTH 00y4aK0LIUXCS

(Tembl) OcHoBHoOe coaep:kaHue

Kypca (umnciao

4acoB)

TpuroHomerpusi. Onpenenenne @opMyJIHPOBATH  ONpeaeeHUs TPUTOHOMETPUISCKUX

TeopeMbl KOCUHY-

TPUTOHOMETPUYECKUX

(GYHKIMIA TYIBIX U OPSIMBIX YTIJIOB.

COB M CHHYCOB. ¢yakmuit yrmoB ot 0°  go | BeIBoauTH TeopeMy KOCHHYCOB M TEOPEMY CHHYCOB

Pemenne 180°. (c panmycoM OIHMCaHHON OKPY>XHOCTH).

TPeyroJbHUKOB Kocunyc u cuHyc mnpsimoro u | Pemats TpeyroJibHUKH.

(16 4) TYTIIOTO yria. Teopema | Pematnb TMPaKTUYECKUE 3a7a4, CBOSIIIIECS K
KOCHHYCOB. (O600uIEHHAas1) | HAXOXKIACHUIO PA3JIMYHBIX SJIEMEHTOB TPEYTrOJbHUKA
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TeopemMa CHHYCOB (C paJInycoMm
ONHMCAaHHOM OKPY>KHOCTH).
Haxoxnaenuwe JIUH CTOPOH U
BCIIMYUH yTJ'IOB TpeyFOHBHI/IKOB.

Ddopmyna ILIOIIAIN
TpEeyronbHHUKA qepes3 nBe
CTOPOHBI U YTOJ MEXAY HUMH.
dopmyna ILIOMIAIU

4eTBIPEXYIrOJIbHUKA Yepe3 €ro

JUaroHaJIM M YTroJl  MEeXIy
HUMHU.
IIpakTuyeckoe IIPUMEHEHHUE
JIOKa3aHHBIX TEOPEM
IIpeoGpa3zoBanue IToustTme o 1peobpazoBannu | OcBamBaTh NOHATHE ITIpeoOpa3oOBaHUS OO0,
nogoous. noxoous. HccienoBaTh OTHOLICHHUE JIMHEMHBIX 3JIEMEHTOB
Metpunueckue COOTBETCTBEHHBIE 3JIEMEHTHI | (uryp npu npeodpazoBanuu noaoodous. Haxoaurs
COOTHOLIIEHHUS MoAO0OHBIX (QUTYDP. MPUMEpPHI TTOA00USI B OKPY Kalollei J1eHCTBUTEILHOCTH.
B OKPY’KHOCTH Teopema o npousBecHUN | BbIBOOUTH MeTpUUYECKHe COOTHOIICHUSA MEXITy
(10 v) OTPE3KOB XOpZ, TeopeMa O | OTpe3KaMH XOpJ, CEeKyIIMX ¢  KacaTelbHBIX C
MPOU3BEICHUN OTPE3KOB | HMCHOJBb30BAHMEM BIIMCAHHBIX YIJIOB M  IOJOOHBIX
CeKyIlMX, TeopemMa O KBaJpare | TPEeyroJbHHUKOB.

kacarenbHoOU. [IpumeHenue B

Pemiarn T€OMETPUYICCKHUE 3a1a9i U 3aJa4u U3 peaanoﬁ

peuieHun TEOMETPHYECKUX | >KU3HH C UCHOJIB30BAaHUEM MOJOOHBIX TPEYTOJILHUKOB
3aga4
BexTtops! (12 4) Omnpenenenue BEKTOpPOB, | HMcmoab30BaTe BEKTOpbl KaK HAIPABIEHHBIE OTPE3KH,

CJIOKEHHUE W Pa3HOCTh BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO.
DusmyecKuit u

HCCJIeA0BATh reOMETPUYECKUMN (mepemenieHue) u
¢u3mgeckuii (cuia) CMBICIIBEI BEKTOPOB.
3HaTh omnpejeleHUss CyYMMBI M Pa3HOCTH BEKTOPOB,
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Tre€OMETPUYECKUMI
BEKTOPOB.
Pasznoxxenue BekTOpa IO IBYM
HCKOJIJIMHCAPHBIM BCKTOpaMm.
Koopaunate! BekTopa.
CxarsipHOEe IpPOU3BEACHUC
BEKTOPOB, €ro MNpUMEHEHUE IS
HaXO0XXIAE€HUS AJIMH U YTJOB.

CMBICJI

Penienue 3agad ¢ momMolibrO
BEKTOPOB.
IIpumeHneHue BEKTOPOB IS

peuICHusA 3aJa4 KUHCMaTHUKH U
MCEXAaHHUKHN

YMHOXKCHUSA BCKTOpa Ha qucCIIo, ucciaeaoBsaTrb
FeOMeTpI/IquKI/Iﬁ n (1)I/I3I/I'{eCKI/Iﬁ CMBICJIBI OTHUX OHepaHHﬁ.
Pemiarn TCOMECTPHUUYCCKHUE 3aladyr C HCITIOJIb30BAHHUEM

BEKTOPOB.
PackaaapiBaTh BEKTOp IO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaIsIpHOE TMPOU3BEICHUE BEKTOPOB,

BBIBOJAMTHL €TI0 OCHOBHBIEC CBOMCTBA.
Beruucasartsb CyMMY, pa3HOCTh "
MpPOU3BEJICHUE BEKTOPOB B KOOPINHATAaX.
IIpuMeHSITH CKAISIPHOE MPOU3BEIACHUE IJISI HAXOXKIACHUS
JJIMH U YI'JIOB

CKaISIPHOE

JexapToBbl
KOOPJANHATHI
miockocTH (9 )

Ha

JlexapToBBI KOOPAMHATHI TOYEK
Ha IJIOCKOCTH.

VYpaBHeHUe TIpsiMOIl. YTIOBOU
K03$GUIMEHT, TaHIeHC yriia
HaKJIOHA, HapajuleJIbHBIE U
MEPHNECHINKYISIPHBIEC TIPSIMBIE.
YpaBHeHUue OKPY>XHOCTH.
HaxoxneHnrne kKoopawHAT TOYEK

OcBauBarthb TMOHATHE MIPSIMOYTOJIBHOM CHCTEMBI
KOOpAUHAT, N€KapTOBBIX KOOPAWHAT TOYKH.

BeIBOAUTE ypaBHEHHE MNPSIMOM U OKPYKHOCTU. BeigesiTh
OOJHBIA KBaJpaT JJIsl HaXOXIAEHUS LEHTpa W paauyca
OKPY>XKHOCTH II0 €€ yPaBHEHHUIO.

Pemiarp 3aja4yM Ha HaAXOXXIECHHE TOYEK IEPECEUCHUS
OPSAMBIX U OKPY>KHOCTEH C MOMOIIBIO METO/Ia KOOPANHAT.

Hcnoab30BaTh CBOMCTBA YIIIOBOTO KO3 PHUIIMCHTA TIPSIMOTH

MIEepECEeYCHHUsI OKPYKHOCTH U | MNPHU PELICHUH 3a7ad, JJIsI ONpPENeJCHUS PaCIOJIOKEHUS
OpPsIMOM. OpsIMOM.

Meton KOOpAUHAT npu | IIpuMeHAITB KOOPAMHATHI NPU PELIEHUU T'€OMETPUYECKUX
peleHun T€OMETPHUYECKHUX | H OpaKTHYECKUX 3ajad, IS HOCTPOECHUSA
3a7ad4. MaTeMaTUYECKUX MOJelel pealbHBIX 3alad («MeToxq
Hcnons3oBanue MEeToZa | KOOPAHUHAT»).

koopauHaT B mpaktudeckux | Iloab3oBaThCsl Ul TOCTPOSHUsI M MCCIEIOBaHUM
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3agadax

(G pPOBBEIMU peCypCcCamH.
3HAKOMHTBHCS C MCTOPHEN Pa3BUTHSI T€OMETPUH

IIpaBuibHBIE
MHOI'0Yr0JIbHUKH.
JlJIMHa OKPY:KHOCTH

IIpaBUIIBHBIEMHOTOYTOJIBHUKH,
BBIUHUCIIEHUE WX 3JIEMEHTOB.
Yucino © U UIMHA OKPY>KHOCTH.

DopMyJIUPOBATH OIpeIeTICHNE MIPaBUIIBHBIX
MHOTOYT'OJIbHUKOB, HAXOAUTh UX 3JI€MEHTBHI.
INoab30BaThCsl TOHATHEM JJIMHBI OKPY>KHOCTH,

U ILUIOIAAb Kpyra. JdnanHa  gyru OKPY>XHOCTH. | BBEAEHHBIM C NOMOIIBIO MTPAaBUIBHBIX MHOTOYTOJIbHUKOB,
Beruncienne Pagunannast mepa yrna. omnpeaeasiTb 4YUCIO T, JUIMHY AYTM U pagUuaHHYIO Mepy
IJI0IIAAeH ITnomans kpyra u €ro | yria.
8 v 3JI€MEHTOB (cexTopa u | IIpoBoauTh nmepexoa OT paauaHHOMN MepHI yria K
CEerMEHTA). Breruncienue | rpaayCHOW U HA0OOPOT.
Ioaneu duryp, | OnpeaeasiTe Iwomanab Kpyra.
BKJIFOYAOIUX 3JIEMEHTHI Kpyra BeiBoauTh ¢gopmyasbl (B TpaXlyCHOH M paguaHHOU Mepe)
Aas JUIMH OyT, IUIOMIaJed CEKTOPOB UM CETMEHTOB.
BeryucasaTs miomany (GUryp, BKIIOYAOIINX 3JI€MEHTHI
OKPY>KHOCTH (Kpyra).
HaxoauTes niomany B 3afladyax peajlbHOU KU3HU
JBu:KkeHUsA ITonsaTne o ABv>keHnU | Pa3déupats 1npuMepsl, HWUIIOCTPUPYIOIINE  ITOHSITHS
IUVIOCKOCTH IJIOCKOCTH. ITapajuienbHBId | ABHUXKEHUS, IEHTPOB U OCEH CUMMETPHUHU.
(6 v) NEPEHOC, TOBOPOT U CUMMETPUs1. | DopMyJMpPOBaTh ONPEACIICHUS NapajUIEIbHOIO IEPEHOCA,
OcH ¥ IEHTPBI CHMMETPHH. OBOPOTA U OCEBOM CHUMMETPUU. BBIBOAMTB UX CBOMCTBA,
IlpocTeiimne mnpUMEHEHHUsI B | HAXOAUThb HEMOABH)KHBIE TOYKU.
pelieHuu 3anaq HaxoauTes ULEHTPI U OCH CHMMETPUIl MOPOCTEHUINMUX
¢uryp.
IIpuMeHATHs NapajuleIbHBIA NEePEeHOC U CUMMETPUIO IIPU
peueHnn reoMeTpUIeCcKUX 3a7a4 (pa3oupaTh IIPUMEPHI).
Hcnoan30oBark Uil NOCTPOSHUS U HCCIENOBaHUU
nudpoBBIC PeCYPChI
IloBTOpEHUeE, IToBTOpEHUE OCHOBHBIX | OmnepupoBaTh NOHATHAMHU: GUTYpa, TOUYKa, NIPsS- Mas,
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0000menue,
cUCTEMATH3AMUSA
3Hanui (7 4)

HOHSITUH M METOJOB KypcoB 7—9

KJIACCOB, 0b6o0nIeHne u
cucTeMaTHu3anuus 3HAHMUH.
IIpocreiiline  reomeTpuUYecKue
purypsr u ux CBOMCTBA.
N3mepenne T€OMETPUUECKUX
BEJIUYUH.

TpeyroabHUKH.

ITapannenpHbIe Hu
NePHEeHAUKYJISIPHBIE PsIMBIE.
OXpy>XHOCTb " KpYT.
I'eomeTrpuueckue IOCTPOCHUS.
Yrast B OKPY>KHOCTH.
Brmicannsie " OIIMICAaHHBIC
OKPY>XXHOCTHU

MHOTI'OYT'OJIBHUKOB.

IIpsimast 1 OKPY>KHOCTb.
YHeThIpEXYTOJIbHUKHU.
BrnucanHbIe U OIMCaHHBIE

9eTBIPEXYTOJIbHUKH.
Teopema Iludaropa m Hauama
TPUTOHOMETPHUH. Pemmenne

O0ImUX TPEYTOIIHbHUKOB.
HpaBI/IHLHLIe MHOFO}/I‘OJ'II)HI/IKI/I.
IIpeoGpa3zoBaHUS TNIOCKOCTH.
Jsmxenus. [Toogodue.
Cummertpus. [Inomans.
Brraucienue mioniaaei.
TTmontaam mogoOHBIX GUTYD.

yroJ, MHOT'OYT'OJIBHUK, paBHOOEAPEHHBIHI Hu
PaBHOCTOPOHHUM TPEYTOJILHUKH, MPSIMOYTOJIbHBIHA
TPEeyrojIbHUK, MeJHuaHa, OHCCeKTpuca W  BBICOTa
TPEYTroJbHHUKA, napajuiejiorpaMmm, pomoO,
OpsSIMOYTOJIBHHUK, KBaJpaT, Tpaneuus; OKPYKHOCTb,
KacaTelbHasl; paBeHCTBO ®W  momoOme duryp,
TPEYrOJILHUKOB; napauieJIbHOCTh Hu

NEePHEeHIUKYIISIPHOCTD IIPSIMBIX, YTOJ MEXKy NPSIMBIMH,
CHUMMETpHUsI OTHOCHUTEJIIBHO TOYKH U TIPSAMOI; AJHHAa,
paccTosiHue, BeIMYUHA yIJla, IUIoAAb, IEPUMETP.

Hcnonp3oBath (GOpMyJIBl: TEpUMETpa U IUIOIIAAU
MHOIOYTOJIBHUKOB, JJHWHBI OKPY)XHOCTM W MJIOMIAAU
Kpyra, 00béMa NpsIMOYTOJILHOTO MapaJuIeIICTIUIIeAa.
OnepupoBaTh MNOHATHUSAMH: MOPSIMOYTOJbHasg CHCTEMa
KOOpAMHAT, BEKTOP; HCIOJB30BaTh OTH MOHATUS IJIA
OpeACTaBIICHUS JAHHBIX U PEIICHUs 3a- a4, B TOM YHCIIE
U3 Jpyrux y4deOHBIX IipeaMeroB. Pemate 3amaun Ha
HOBTOPEHHE OCHOBHBIX ITOHSITUN, MILUTIOCTPALMIO CBsI3€H
MEXIY pa3IMdHbIMU 4HacTsIMH Kypca. BreiOuparts mMeTon
JJ1s pellieHus 3aJa4u.

Pemiate 3aga4n U3 NOBCETHEBHOM YKU3HU
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JlekapTOBBI KOOPJIWHATEI Ha
TLJIOCKOCTH.
BekTopsl Ha NJIOCKOCTH
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[IPUMEPHASI PABOYAS TIPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHKA». 7-9 KJIACCBI

HEJN U3YYEHMSA YUEBHOI'O KYPCA

B coBpeMeHHOM HHU(PPOBOM MHpPE BEPOSITHOCTH M CTATHUCTHKA
npuobOpeTaroT BCE OONBIIYIO 3HAYMMOCTb, KaK C TOYKH 3PEHUS
OpaKTHYECKUX NPWIIOKEHUI, TaK U WX poJim B OOpa3oBaHUMU,
HEOoOXOIMMOM  KaXXJIOMy  4YeJIoBeKy. Bozpacraer  4wHcIo
npodeccuii, TpH OBJAJIECHUH KOTOPBIMHU TpebyeTrcsi Xoporuas
OazoBas TOATOTOBKAa B OOJACTH BEPOSATHOCTH W CTATHUCTHKH,
Takasi TOATOTOBKAa Ba)KHA JUTS TIPOJIOJDKEHUSI 0Opa3oBaHUS U TS
YCHENTHOHW MPpo(eCCHUOHAIILHOW Kaphephl.

Kaxnplii yenoBeK IMOCTOSIHHO HNPUHHUMAET PELICHUSI Ha OCHOBE
WMEIOINXCS Y HEro JaHHBIX. A JJis1 0O0OCHOBAaHHOTO TIPUHSTHS
pelIeHrs] B YCIIOBUSX HEJIOCTaTKa WJIM HU30bITKa WHGOpPMAIIUHA
HEOOXOIMMO B TOM 4YHCJIEe Xopomio chopMHUpPOBaHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIILICHHUE.

HMeHHO mO3TOMYy OCTPO BCTajla HEOOXOIUMOCTh C(hOpMHUPOBATH
y oOyyarommxcst (pyHKUIHOHATBEHYIO TPaMOTHOCTb,
BKIIOUAIONIyl0 B cebf B  KadecTBE  HEOThEeMIIEMOM
COCTaBISIONIEH yMEHHE BOCIPUHUMATh W  KPUTHYECKHU
aHaIM3UPOBaTh MHPOPMALMIO, MPEACTABICHHYIO B Pa3IWnYHBIX
opmax, TIOHUMaATh BEPOATHOCTHBIA  XapakKTe€p  MHOTHUX
peaJbHBIX  MOPOIIECCOB HW  3aBHCHMOCTEH, NOPOU3BOIUTH
OpOCTEHUIIIME  BEPOSTHOCTHBIE  pacy€Trbl. 3HAKOMCTBO C
OCHOBHBIMHM IPUHLMIOAMU cOopa, aHaidu3a M NPEACTaBIICHUS
NaHHBIX U3 Pa3JIUYHBIX cdep XU3HU OOIIecTBa W rocyaapcTBa
npuolOmaeT oOydYarolmuxcsi K OOIMIECTBEHHBIM HWHTEpPECaM.
N3yyenne  OCHOB  KOMOMHATOPHUKH  pa3BUBACT  HAaBBIKU
opraHmzanuu nepedopa W TMojcY€Ta YHcia BapUaHTOB, B TOM
qHCcIie, B MIPUKJIAIHBIX 33/1adax. 3HAKOMCTBO C OCHOBaMHU TEOPHUH
rpagos co31aéT MaTeMaTHYeCKUMN ¢dynnameHnt JUTST
(opmupoBanusT KOMOETEHUMH B o00JacTu HHOOPMATHKHA U
mudpoBeIx TexHoJorui. I[lomMuMoO »TOrO, NpPU HIYUYECHUHU
CTaTUCTHKA W BEPOSITHOCTH OOOramaroTcsd MOpeacTaBICHUS
yYalMxcsi O COBPEMEHHOM KapTHHE MHpa WU METoJax €ro
ncciaenoBaHus, GOpMHUPYETCS HOHUMAaHHUE POJIM CTATUCTHKU KakK
HCTOYHHUKA COILIMAJIBHO 3HAa4YNMOH nHbOpMaTHA u
3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJIEHUS.

B cooTBeTrcTBHM C NaHHBIMH HEISIMH B CTPYKTYpE IPOTrPamMMBbl
y4ueOHOro Kypca «BeposSTHOCTH W CTaTHUCTHKa» OCHOBHOU
IITKOJTBI
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BBIJICJICHBI cienyromme conepKaTeIbHO-METOJUIECKUE
JIMHUH:

«IIpencraBneHre pOaHHBIX ¢ ONHKCATENbHAsi CTaTUCTHUKA»;
«BeposiTHOCTEY»; «DneMeHThl KOMOMHATOpUKN»; «BBeaenue B
Teopuio rpadoBy.

Conepxxanue nmuaumn «lIpeacraBieHne MaHHBIX U ONHUCATCIbHAS
CTaTUCTUKA» CIIy)KUT OCHOBOUW 11 (OPMHPOBAHHUS HABBIKOB
paboTtel ¢ wuHbopMauued: OT YTEHUs] W HHTEpHpeTaluu
nHGOpMaIlMH, NPEACTAaBICHHONW B TaOMIax, HA AUarpaMmax M
rpajpukax g0 cOopa, OPEACTaBICHHUS M aHalau3a JaHHBIX C
HWCHOJIb30BAaHMEM CTAaTHCTHYECKHUX XapaKTEPUCTUK CPEOAHUX U
paccenBanus. Paborass ¢ maHHBIMH, OOydYarompecs ydaTcs
CUUTHhIBaTh H HUHTCPIPECTUPOBATH JaHHBIC, BbIABUI'ATh,
apryMeHTHUPOBaTh HM KPUTHUKOBAaTh MPOCTEHIINE THIIOTE3HI,
pa3MBILUIATE Hal (pakTOpaMu, BBI3BIBAIOIIMMH U3MEHYHUBOCTh, U
OLICHMBAaTh HUX BJIMUIAHHUEC Ha paccMaTpuBacMbI€C BCINYUHBI H
MPOLIECCHI.

HNHTYHNTHBHOE MOpEeACTaBICHUE O CIIy4ailHOH H3MEHYHBOCTH,
HUCCJIEJOBAHME 3aKOHOMEPHOCTEM M TEHAEHIMU CTaHOBUTCS
MOTUBUPYIOILIEH OCHOBOU JUIA U3Y4YEHUSI TEOPUU BEPOSITHOCTEM.
Bonbmoe 3HaueHwe 34eCh MMEIOT IIPAaKTHYECKHE 3aJaHusl, B
YaCTHOCTH  OMNBITBI C  KJIACCUYECKHMH  BEPOSITHOCTHBIMHU
MOJICIISIMHU.

[MoHsiTHE BEPOSTHOCTH BBOAWUTCS KaK Mepa IPaBIONOI00HUS
ciaydaitHOro coOwiTus. llpm wm3yueHunm Kkypca oOydarormecs
3HAKOMSITCS C  HOPOCTEHINIMMHM  METOAAaMHU  BBIYHCIICHUA
BEPOSATHOCTEU B CITyYaiHBIX SKCIIEPUMEHTaX C
PaBHOBO3MOXXHBIMU 3JIeMEHTapHBIMU HCXOOaMU,
BEPOATHOCTHBIMH 3aKOHaMH, TIIO3BOJIAOIITNMHU CTaBUTh H
pemate OoJiee CIIOXKHBIE 3ajadu. B Kypc BXOISAT HadallbHBIC
NPEACTaBJICHUSI O CIy4YalHBIX BEJIMYMHAX M HMX YHCJIOBBIX
XapaKTepHUCTUKAX.

Takke B paMKax 3TOTO Kypca OCYMIECTBIISICTCS 3HAKOMCTBO
O6y‘{aIOHII/IXCﬂ C MHOXECTBaAMM U OCHOBHBLIMHU OIICpallusIMU Hall
MHOXECTBaMH, PacCMaTpUBAaIOTCA INPUMEPbl NPUMEHEHUS IS
pelieHysi 3amad, a TakXke HCIIOJb30BaHUSI B  APYIUX
MaTeMaTHYEeCKUX Kypcax U Y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJTAHE

B 7—9 «kiaccax wm3ydaerca Kypc «BepositHocTh U

CTAaTUCTHUKA», B KOTOpPBIA BxXxoAAT paszaensl: «lIpencraBnenue

JaHHBIX W ONHcaTeJIbHasi CTaTUCTHUKa»; «BeposTHOCTB»;
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«DneMeHThl KOMOMHATOPUKN»; «BBeaeHne B TeopHio rpadoBy.
Ha wusydyenme manHOrO Kypca OTBOAWT 1 ydeOHBI dYac B
HEIEeJI0 B TEYEHHE KaKIoro roma oOydeHws, Bcero 102
y4eOHBIX Yaca.

COAEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBFYUEHU )

7 KI1acc

IlpeacraBnenue maHHBIX B Buae TabiIuL, aguUarpamm,
rpadpukoB. 3anosHeHHE TabIMI, YTEHHWE ¢ MOCTPOCHHE
auarpaMm (CTOJIOMKOBEIX (CTOJIOUATHIX) M KPYTroOBBIX). UTeHHE
rpaMKOB peaJibHBIX MpPOIlecCOB. M3BnedueHue uHpOpMAIIUU U3
auarpaMM M TaOJHl, HCIIOJB30BAaHME UM HHTEPIpETanus
JaHHBIX.

OmnucarenbHas CTaTHUCTUKA: cpenHee apupMeTHYECKOE,
MeauaHa, pa3Max, HauOOJIbIlIee W HaUMCHbINICEC 3HAYCHUS
Habopa YUCJIOBBIX JaHHBIX. ITpumepsnl cirydaillHOM
N3MCHYHMBOCTHU.

CnyyailHBIH BSKCIIEpUMEHT (OmbIT) H ciay4dailHOe COOBITHE.
BepositHocTs M yacToTa. POjb MalOBEpOSITHBIX M MIPAKTHYECKHA
JOCTOBEPHBIX COOBITHMHM B NpHUpoOAE M B oOllecTBe. MoHeTa u
UTpaJIbHAsI KOCTh B TEOPHUU BEPOSITHOCTEH.

I'pad, BepmuHa, pedOpo. Crenens BepmnuHbl. Yucio p&bep u
cyMMapHasi CTENeHb BepIIMH. llpencraBieHue O CBSI3HOCTH
rpada. llenmu u muknel. [Tytu B rpadax. O0xoxa rpada (3ineposn

nyTth). I[lpencraBienue 00 OPUECHTUPOBAHHOM rpade.
Pemenne 3amad ¢ moMomipio rpad)oB.
8 Kmacce

I[IpencraBineHue OaHHBIX B BUJC  TaOJNMUIl, JgUarpamm,
rpadukoB. MHOECTBO, DJIEMEHT MHOXECTBa, MOJIMHOMECTBO.
Oneparnuu HaJl MHOXECTBaMU: OOBEIWHEHHE, IIEPECCUCHUE,
norionHenue. CBoiicTBa  onepauuii  HaJ ~ MHOXXECTBaMH:
epeMeCTUTEIbHOE, codeTraTelbHOe, pacrnpenenuTeIbHOe,
BKJIrOUeHUs. Mcnonb3oBanue TpadUUEecKOro IMPEACTABICHUS
MHOJKECTB JIJIsl OITHMCAHUS peajibHBIX
OPOIIECCOB U SIBJICHUHN, MPU PEIICHUH 3aj1ad4.
HM3Mmepenune paccenBaHus JaHHBIX. Jl[Ucriepcus U cTaHIapTHOES
OTKJIOHEHHUE YHCIIOBBIX HAOOpOB. /lmarpamMmma pacceuBaHHSI.
OneMeHTapHbIle COOBITHS ciydaiiHOro omnbita. CrydaiiHbie
coOnITus. BepositHocTH cOOBITHI. OTBITHI C PABHOBO3MO>KHBIMHU
AJIEMEHTApPHBIMU COOBITHSIMH. CiTydaifHBIN BEIOOP. CBs3b MEXKIY
MaJIOBEPOSITHBIMUA U NPAKTUYSCKHU JOCTOBEPHBIMU COOBITHUSIMU B
npupoje, OOIIeCTBE U HayKe.
JepeBo. CpoilicTBa  AepeBBEB:  CIWHCTBEHHOCTb  MYyTH,
89



CyLIECTBOBAaHHWE BHCAYEH BEPIIWHBI, CBA3b MEXIY YHCIOM
BepminH U uYucioMm pébep. llpaBuio ymHOXXeHHs. Pernenue
3aad ¢ moMomipio TpadoB. [IpOTHBOIIOIIOKHBIE COOBITHS.
Huarpamma Diinepa. OO0beguHEHHE U NEepecedyeHHEe COOBITHIA.
HecoBmecTHble cOOBbITHS. DOpMysa CIOXEHHUS BEPOSITHOCTEH.
YcnoBHasa BeposATHOCTb. IIpaBuino ymHokeHusi. HezaBucumbie
coOmiTusi.  llpencraBinenne  3KCIIEpUMEHTAa B BHJE [A€peBa.
Pemenne 3agad Ha HaxXOXJIEHHE BEPOSITHOCTEM C IOMOIIBIO
JepeBa CIy4dalHOTO 3KCIIEpUMEHTa, auarpamm Oiiyepa.

9 kacc

IlpencraBnenye JaHHBIX B BHAE TaOIUL, AUarpamm,
rpauKoOB, HHTEpHOpeTanusl AJaHHBIX. UTEeHHE H IIOCTPOCHHE
TaOJINII, TUarpaMmM, TpadUKOB IO PeaTbHBIM JaHHBIM.
IMTepecranoBku u dakropuan. CoyeTaHUs] U YUCIO COYCTAHUI.
Tpeyronpuuk Ilackans. Pemlenue 3amad ¢ HMCHOJIB30BaHHUEM
KOMOWHATOPHUKH.

I'eomerpudeckas BepoaTHOCTH. CiydallHBIIA BBIOOP TOYKH U3
(purypbI Ha IIITOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTHU.
Hcneitanne. Yenex n Heynada. Cepus UCIIBITAaHUM 1O NEPBOIO
ycnexa. Cepust ucneiTanuii bepuynnu. BeposstTHocTn coObITH B
cepuun ucneiTanu bepHyiun.

CnyuyaiiHass BeJWYMHA W pacHpenesieHHE BEpPOSITHOCTEH.
MaremaTtuueckoe  OXHUAaHue W aucnepcus.  llpumeps!
MaTeMaTHYeCKOTO OXXHUJAaHUsI KaK TEOPETHUECKOIO CpeIHEero
3Ha4YeHUs BEJIMUYMHBL. MaTeMaTH4ecKoe OXXHUJaHUE U JUCIIEPCHUs
CIIy4YallHOU BEJIIWYUHBI «YHCJIO YCHEXOB B CEPUMU HCIIBITAHUU
Bepnymnn».

ITonstue o 3aKOHE OOJIBIIINX qucel. N3mepenue
BEPOSITHOCTEN C TOMOIIBIO HacTOT. Ponp M 3HaueHue 3aKoHa
OONBIIINX YHCEN B TIPHUPOJIE U OOIIECTBE.

[UTAHUPYEMBIE [TPEJIMETHBIE PE3YJIbTATHI OCBOEHUA
[MPUMEPHOM PABOYEM IIPOTPAMMBI KYPCA (II0 TOJAM
OBYYEHU)
IlpenmerHble pe3yibTaTbl OCBOEHHUsI Kypca «BeposiTHOCTh U
CTaTUCTHKa» B 7—9 Kjaccax XapaKTepU3yIOTCS CIEHYIOIIUMH
YMEHHUSIMH.
7 xknacc
e Ywurars nHDOpMaANHIO, MPEACTABICHHYIO B TaOJIUIAaX, Ha
JauarpaMmax; TPeJICTaBIsTh JaHHbIE B BHJIE TaOJHIIL,
CTPOUTHh JuarpaMMbl (CTOJIOMKOBEIE (cTONOYaThie) U
KPYTOBBIE) TI0 MaCCUBaM 3HAUECHUIA.
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8 K1acce

9 kJacc

OnuceiBaTh M HHTEPNPETUPOBATH pEalbHBIE YHCIIOBBHIE
JaHHbIe, IpeJACTaBJIeHHbIE B TaOnWIlax, Ha AHarpaMMmax,
rpadukax.

Hcnone3oBaTrh 1JIsi ONMCAHUS HAHHBIX CTaTUCTUYECKUE
XapaKTepUCTHUKU: cpeaHee apudmeTrnyeckoe, MeauaHa,
HanOoJpllIee 1 HANMEHBIIIEE 3HAa4YCHUsI, pa3Max.

HNmers mpencTaBiaeHHe O CIIydyalWHON H3MEHYHMBOCTH Ha
npuMepax LIEH, (pu3nuecknx BEJINYWH,
AHTPONOMETPUYECKUX JHAHHBIX; UMETh NPEIACTABICHUE O
CTaTUCTUYECKON yCTOMYUBOCTH.

N3Baekarpb u npeoOpa3oBHIBATh uH(popMmamuro,
MpEeNCTaBJIEHHYIO B BUJIE TaOJHI, AuarpaMmm, rpaduKoB;
OpEe/CTABIISITh JaHHBIE B BHUAE TaOIHUIl, IUarpamm,
rpadukos.

OnucelBaTh OaHHBIC C ITIOMOIIBIO CTAaTUCTHYCCKHX
MoKas3aTeje: CpeITHUX 3HA4YCHUUN U MEp pacCCUuBaHUS
(pa3max, qUCHepCHsi U CTaHIAPTHOE OTKJIOHCHHUE).
HaxommTes Y9acToOThl YHCIOBBIX 3HAUEHHWNW W YacTOTHI
COOBITHI, B TOM YHCJE II0 pe3yJibTaTaM H3MEpPEeHU H
HaOJIIOICHUHA.

HaxomuTthk BEpOsSITHOCTH CIIydYalHBIX COOBITHN B ONBITAX,
3HAsI BEPOSITHOCTHU DJICMEHTApPHBIX COOBITHI, B TOM

4quciie B onpITax C  PaBHOBO3MOXKHBIMHU
3JIEMEHTApPHBIMU COOBITHSIMU.
Hcnons3oBath rpaduaeckue MOJIEJIH: JIEPEBO

CIIydallHOrO DJKCHEpHMEHTa, JuarpaMmbel  Oiinepa,
qucIIoBas OpsiMas.

OnepupoBaTh HNOHSATUSIMU: MHO>KECTBO, IIOJMHOXXECTBO;
BBIIOJIHATH ONEPalliy HaJl MHOXXECTBAMU: OObEIUHEHHUE,
nepeceyeHue, AOMOJHEHUE; IMEPEUUCIATh 3JIEMEHTHI
MHOYKECTB; IPUMEHSTh CBOMCTBA MHOYXECTB.
Hcnons3oBaTh rpadguyeckoe MpeacTaBiICHUE MHOXECTB
U CBSI3€H MEXIAY HHUMH UIS OMNHCAHUS IIPOLIECCOB U
SIBJICHUH, B TOM YHCJI€ IIPU PELICHUH 3aaad U3 APYyTrux
Y4EeOHBIX MPEIMETOB U KYypPCOB.

W3Bnekath u npeoOpa3oBLIBAThH uH(popManuto,
MPEACTABJICHHYO B PA3JIMYHBIX HCTOYHHKAX B BHJC
Tabnun, quarpaMm, rpaukoB; NPEACTABIISITh JAHHBIC B
BUJIC TAOJIUI], quarpamMm, rpagukos.

Perratn 3a/1auu OpTraHU30BaHHBIM nepedopomMm
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BApUAHTOB, a TaKXKe c HUCIIOJIb30BAHUEM
KOMOWHATOPHBIX MPAaBUJI U METOIOB.

Hcnone3oBaTe oOmnHcaTeJIbHBIE XapaKTEPUCTUKH IS
MaCCHBOB YHCJIOBBIX JaHHBIX, B TOM YHCJE CpPEIHUE
3HA4YE€HUs U MEPbl paCCEUBaHUSL.

HaxomuTe 9acTOThl 3HAYEHHUI W YaCTOTHI COOBITHS, B
TOM YHCJE€ MOJb3YSCh pE3yJdbTaTaMU HNPOBEAEHHBIX
U3MEPCHUN U HAOIIOICHUN.

HaxoauTh  BEpOSITHOCTH  CIIy4yalWHBIX  COOBITHH B
U3YYEHHBIX OIIbITaX, B TOM 4YHCJIE€ B ONbITax C
PaBHOBO3MOXKHBIMU DJIEMEHTApHBI- MH COOBITHSIMH, B
CepUsIX HCOBITAHUNA [0 MNEPBOrO YycHOexa, B CEpHUsixX
UCIIBITaHUM bepHyu.

HNmMmerp npencraBileHUE O CIIy4yalHOM BeEJIMYWHE U O
pacupenesieHu BEPOSITHOCTEN.

HNmerp mpencTaBieHHE O 3aKOHE OOJIBIIMX YHCEN KaK O
POSIBIICHUU 3aKOHOMEPHOCTHU B clIydaliHOM
W3MEHYMBOCTH M O POJIM 3a- KOHA OOJIBLIMX YHCEN B
npupoJie 1 odmiecTBe.
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TEMATUYECKOE TUIAHUPOBAHUE YYEBHOI'O KYPCA (ITO T'OJAM OBYYEHU )
7 knacc (He menee 34 9)

Ha3Banue pasaena | OcHOBHOe cofep:KaHHe XapakTepuCcTHKAa AeATEJBHOCTH 00y4Yal0LIUXCH
(Tembl) (HHCJI0 YACOB)
IIpeacraBienne IIpencraBienue JAaHHBIX B | OcBanBaTh CHoco0bl NPEICTABICHUS CTAaTUCTHYECKHX
JaHHBIX TabIMIax. IIpakTHueckne | TaHHBIX M YHMCIOBBIX MAacCCHBOB C MOMOIIBIO TAaOJMIl U
(7 9) BBIUMCICHUSI 1O  TaOJWYHBIM | JHAarpaMMm C MCHOJIb30BAaHHUEM aKTyaJIbHBIX U Ba>KHBIX
JaHHBIM. HN3Bneuenue U | naHHBIX (memorpaduyueckue TaHHBIE, ITPOU3BOJCTBO
HHTEpIpeTaus TaOJIMYHBIX | MPOMBIIIJICHHON u CEJIbCKOXO03SIMCTBEHHOM
naHHbIX. [IpakTuueckass padorta OPOJIYKIINH, OOIIIECTBEHHBIEC U TIPU- POJTHBIC SIBICHUA).
«Tabmunbns. H3yuyarb MeToabl paboThl ¢  TaOJMYHBIMHU  H
I'pacdpuaeckoe MIpEACTaBICHUE | rpaUiIecCKUMH  TPEACTABICHUSIMH  JAHHBIX  C
JAaHHBIX B  BHIE  KPYIOBBIX, | TOMOULIBIO o poBEIX pecypcos B xoJie
CTOJIOMKOBBIX (cTon0UaThIX) | MpaKTHUYECKUX padoT
nauarpamMM. UTeHue M IIOCTpOEHHE
JuarpaMmm. ITpumepsr
neMorpaduIecKux JauarpaMM.
ITpakTruueckas pabora
«JIlnarpamMmbD»
OnucarejJbHas Yucnoseie  HabGoprel. Cpenuee | OcBamBaTh NOHATHA: YHCIOBOW HaOOp, Mepa IIeH-
CTATHCTHKA apudmeTnyeckoe. TpaJIbHOW TeHJAEHIIMM (Mepa IIeHTpa), B TOM HYHCIIEe
@8 v Menuana YUCIIOBOrO Habopa. | cpemHee apudpMeTHIESCKOE, MEeaUaHa.
YCcTOMYUBOCTE MEIUAHBI. OnuceIBaAaTh CTAaTUCTUYECKHE JAaHHBIE C IIOMOIIBIO
IIpakTnueckas pabora | cpenHero apudMeTHYECKOro HW MeauaHbl. Pemiatb
«CpenHue 3HaUYCHUS». 3a7a4u.
Haubonsniee u HauMmeHbllee | U3ydyaTs cBOMCTBaA CpeIHHUX, B TOM YHCJIE C
3HAQYECHUsI YHUCIIOBOTO Habopa. | MOMOIIBIO ¢ poOBBIX pecypcos, B xoJe
Pasmax OpaKkTUIESCKUX padoT.
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Ha3Banmue pasjaena
(TeMbl) (YHCJI0 YACOB)

OcHOBHOe conep:kaHue

XapakTepucTHKa AesITEJbHOCTH 00y4YarolIuXxcs

OcBanBarb MNOHATHA: HaAUOOJBIIECE W HAUMCHbBIICE
3HAYCHUST YHUCIIOBOTO MacCHBa, pa3Max.

PeumiaTp 3a5a4u Ha BRIOOp crioco0a OMUCAHUS HaH HBIX
B COOTBETCTBUU C MPHUPOJAON MAaHHBIX H MEJsl- MH
HCCIIECJOBAHUS

Cayuaiinas
H3MEHYHBOCTH
69

Cnyu4aitHas U3MEHYUBOCTH
(mpumepsr). HacTtora 3Ha4YeHUN B
MacCHBE JaHHBIX. | pynmupoBka.
I'ucrorpammsl.

ITpakTrueckas pabora
«Ciy4galiHasi HI3MEHINBOCTH)

OcBanBaThb NOHSATHSI: YacTOTa 3HAYCHHUN B MacCCHUBE
JaHHBIX, TPYNIUPOBKA JAaHHBIX, THCTOrpamMMa.
CTpouth ¥ aHAJU3MPOBATH THCTOTPaMMbI, MOAOHMPATH
HOAXOMSIIIMN 1Al TPYHIIMPOBKH.

OcBauBarp TpaduUUESCKHUE TIPEICTABICHUS pPa3HBIX
BHUJIOB CJIIlydallHOM H3MEHYMBOCTH, B TOM YHCIE C
MOMOIIBI0 MU(PPOBBIX PECYPCOB, B XOAC MPAKTHICCKOMN
padoTh!

BBenenue B Teopurio

rpagos
4w

I'pad, BEpIINHA, peopo.
IIpencrasienue 3aga49u C
TMTOMOII[bIO rpada. CrerneHn
(BaIGCHTHOCTB) BEpIIUHBI. YHCIIO
pé€bep wm cymMmapHass CTEHCHB
BepminH. llens u nuxia. Ilyte B
rpade. IIpencraBnenue o

cesizHocTu rpada. OO6xom rpada
(pitmepoB myTh). [lpencraBncHue
00 OpUEeHTUPOBAHHBIX T'padax

OcBauBarth noHsATHs: Tpad, BepmnHa rpada, pedpo
rpada, creneHb (BaJIECHTHOCTH BEPINWHBI), II€Nb U
IIUKJI.

OcBauBaTh NOHATHS: IIyTb B rpade, diIepoB IyTh,
ob6xo1 rpada, OpUEeHTUPOBAHHEIN Tpad.

PemraTte 3agaum Ha MOVCK CyMMEI CTEIIEHEH Bep- IINH
rpada, Ha Tomck ob6xoxa rpada, Ha MOMCK MyTeH B
OPHEHTHUPOBaHHBIX rpadax.

OcBauBaTh cnocoObl MPEACTABJICHUS 3aJad W3 Kypca
anrebpnl, TEOMETPUN, TEOPUU BEPOATHOCTEH, APYTrHX
MpeIMETOB ¢ roMoIibio rpadoB (KapThl,
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CXEMbI, DJJICKTPUYCCKUC 1ICIIN, (byHKLII/IOHaJ'II)HI)Ie

COOTBETCTBUSI) Ha IpHUMEpPax

BeposiTHOCTH "
yacTrora cJy4aiiHoro
co0bITHA

4w

CnyualiHbI ONBIT M ClIy4dailiHOe
coObITHE. BepositHocTh "
gacTtoTa COOBITHSI. Poms
MaJIOBEPOSITHBIX M NPAaKTHYECKU
JOCTOBEPHBIX COOBITHI B
npuposie U B oOmiectBe. MoHeTa
M urpajgbHasi KOCTbh B TEOpPHHU
BEpPOSITHOCTEM.

IIpakTnueckast pabora «Yacrora
BBITIAJICHUST OPJIa

OcBauBaTh NOHATHSA: CIy4YalHBIH ONBIT U Cly4dailHOe
coObITHE, MaJIOBEpPOSITHOE u pPaKTUIECKHA
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HAYMMOCTH MAaJIOBEPOSITHBIX COOBITHII B

OpUpoZIE ¢ OOMmMIECTBE Ha Ba)XHBIX IIpHUMeEpax
(aBapwum, HECUYaCTHBIEC clly4au, 3ammTa
nepcoHAIBHON HH(}poOpManmy, rnepeaada JaHHbBIX ).
H3yyaTre  poib  KJIACCHUYECKHUX  BEPOSITHOCTHBIX
mozened (MOHeTa, WrpalibHass KOCTb) B TEOpPHUM
BEPOSITHOCTEH.

Hao0aopath U M3y4yaTh 4YacTOTY COOBITHII B MPOCTBIX
3KCIIEPUMEHTaXx, B TOM YHCJIE C [IOMOIIBIO
O POBBIX PECYPCOB, B XO4€ MPAKTHISCKONU PabOTHI

O00011eHUE, KOHTPOJIb
S v

IIpencraBnenue JAHHBIX.
OnucarenbHas CTaTUCTHUKA.
BepostHocTh ciy4aiHOTO
COOBITUS

IToBTOPATH H3YyYEHHOE W BbICTPAUBATB CHCTEMY
3HaHUM.

Pemrate 3agaum Ha IIpeACTaBI€HHE U OIHCAHUE
JaHHBIX C TIIOMOIIBIO HM3YYCHHBIX XapaKTCPHCTHUK.
OO6cy:xxnaTh npuMepbI CITyYalHBIX COOBITHH,
MaJOBEPOATHBIX W  MPAKTHYECKH  JOCTOBEPHBIX
CIIyJYalHBIX COOBITHI, X POJH B OPHUPOJAEC U KU3IHHU
4eJio- BeKa

95




8 kiacc (He Menee 34 4)

HasBanue pasaena | OcHOBHoe colep:kaHue XapakTepucTUKA AeAITEILHOCTH 00y4YaloLIUXCH
(TeMbl) (YUCJI0 YACOB)
IloBTOpEHUE kypca | IlpencraBnenue naHHbIX. | IIoBTOpATH UH3yuyeHHOE U BBICTPAUBATH CHCTEMY
7 kaacca OnucartenbHas CTaTHUCTHUKA. | 3HAHWUH.
4 v) Cnyu4aitHas U3MEeH4YUBOCTh. | Pemiarp 3agaum Ha 0OpeACTaBI€HHUE U OIMCaHUE
CpeaHue 4uciioBoro Hadopa. JaHHBIX C TIOMOIIBIO M3YYEHHBIX XapaKTECPUCTHUK.
CirygaiiHbre coObrTusA. | PemiaTs 3ajayd Ha MOPEICTABICHHE TPYNIIUPOBAHHBIX
BepositHoCcTH " 4acTOThI. | JAaHHBIX U ONUCAHUE CIIyYalHO U3MEHUYHBOCTH.
Knaccuueckue wmoaenu Tteopuu | Pemars 3agaum Ha onpelieieHUE YAacTOThl CIy4YalHBIX
BEPOSITHOCTEM: MOHETAa U | coOmITHiA, OOCYXXIEHHWEe  NOPUMEpPOB  CIIyYaifHBIX
urpanbHasi KOCTh COOBITHH, MaJIOBEPOSITHBIX u NpakTUYECKHU
JJOCTOBEPHBIX CIy4YalHBIX COOBITHH, WX pOJU B
OpUPOAE U KU3HU YeJIOBEeKa
OnucarenbHasi OTKIJIOHEHUSI. Hucnepcusa | OcBauBaTb MNOHATHMS: JHCIEpPCHs U CTaHIApTHOE
CTATHCTHKA. gucsioBoro Habopa. CraHAapTHOE | OTKJIOHEHHE, HCIIOJIb30BaTh OTH XapaKTEPUCTHUKH
PaccenBanue OTKJIOHEHHE YHCJIOBOTO Habopa. | IS OIMCaHUs pacCEeHuBaHUS JTaHHBIX.
JaHHBbIX JnarpamMmbl paccerBaHUs BbiaBuraths rumore3bl 00 OTCYTCTBHHM WA HAJIUIHUH
4 v) CBSI3U 110 JUarpaMMaM pacCEerBaHUs.

CTpOl/ITb AuarpaMmbl pacCCuBaAHUs IO HMMCIOLINMCH
JAaHHbIM, B TOM YHCJIC C TIOMOIIIBIO KOMIIBIOTCpA

MHo:xecTBa (4 4) MHoxecTBO, noJaMHOXKecTBO. | OcBauBaTh MOHSATHUSA: MHOYKECTBO, BJIEMEHT
Onepauun HaJl MHOXECTBaMH: | MHOXECTBA, TOJMHOYECTBO.
obbenuHEeHME, nepecedeHre, | BbINOJHATH onepanuun Hax MHO>KECTBaMH:
JOTIOJTHECHHUE. o0BeqUHEHHE, TIepeceueHe, TOIOJTHEHHUE.
CaoiicTBa onepauui Han | Hcnoab3oBarhb CBOMCTBA: IIEPEMECTUTEIIBHOE,
MHOXECTBAMU: COYETATEJIbHOE, PpacHpENeIMTEIbHOE,  BKJIFOUEHUS.
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HepEMECTUTEINIBHOE, Hcnoab3oBaTh rpadguyeckoe mpeacTaBiIeHHEe MHOXKECTB
codeTaTesIbHOE, IpH ONHWCAaHUM pPealbHBIX IIPOILIECCOB U SBJICHUH,
pacnpeneanTesIbHOE, BKIFOUCHHUS. MpU pEUIeHUH 3ahad U3 APYTUX YYeOHBIX MPEIMETOB
I'pacduuaeckoe NpEeACTaBIIEHUE | U KypCOB
MHO>KECTB
BeposiTHOCTB OneMeHTapHbIe cobOpiThsi. | OcBamBaThL  NOHSATHSI:  DJIEMEHTapHOE  COOBITHE,
CIIy4aiHOro coOBITHA Crydaiinblie coOBITHS. | ciydaiiHOoe coObITHE Kak COBOKYMHOCTB
(6 9) BnaronpusitcTByromue OJIaroNpUSITCTBYIOIINX  DJIEMEHTApHBIX  COOBITHH,
3JIEMEHTapHbIE COOBITHSI. | PaBHOBO3MOYKHBIE 3JIEMEHTapHbIE COOBITHSI.
BepositHocTn coObiTuii. OnbiThl ¢ | Pemiars 3agayM Ha  BBIYHCIIEHHE  BEPOSATHOCTEH
paBHO- BO3MOYHBIMHU | COOBITHH IO BEPOSTHOCTSIM BJIEMEHTAPHBIX COOBITHH
3JIEMEHTapPHBIMHU COOBITHSAMH. | CIIy9aifHOTO OIIBITA.

CiryuaifHBI BBIOOD.
ITpaktuueckast padora «OnBITEI C
PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMI

Pemnats 3amauM Ha  BBIYHCIIEHHE  BEPOSATHOCTEH
COOBITHH B OIIBITax c PaBHOBO3MO>XHBIMA
SIEMEHTAPHBIMU COOBITHSIMH, B TOM UHCIE C

MOMOUIBIO KOMITBIOTEPA.
IIpoBoanTh M HM3y4YaTh ONBITBI C PaBHOBO3MOXXHBIMU
3JIEMEHTApPHBIMH  COOBITUSIMU  (C  HCHOJb30BaHUEM
MOHET, UTpaJIbHBIX KOCTEH, APYTHX MoOAeJei) B Xoze
OpaKTHIECKOH paboThI

BBenenne B TeOpMIO

rpagos
49

Hepeso. CaoiicTBa Jepesa:
€IMHCTBEHHOCTH yTH,
CyILIIECTBOBaHUE BUCSTYEH
BEPIIMHBI, CBS3b MEXIY YHCIIOM
BEPIIUH U guciiom  pébdep.

IIpaBuno yMHOXeEHUs

OcBanBaTh NOHSATHS: JepeBO Kak rpad Oe3 mukia,
BHUCsSYasi BepmIMHA (JIMCT), BETBh J€peBa, NyTh B
JepeBe, JUaMeTp JiepeBa.

H3ydaTh cBolicTBa JAepeBa: CyIIECTBOBAaHUE BHUCSYEH

BCPIINHBI, CANHCTBCHHOCTbH IIyTH MCXKIAY ABYMs
BEplHIMHaAMH, CBA3b MCKIAY YHMCJIOM BCPUIIMH U YUCIIOM
p&bdep.

Pemiatph 3aauM Ha NOMCK U NEPEUYUCICHUE NYyTEH B
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JIepeBe, OmpeleicHUe 4Yucia BepluuH win pedbep B
JepeBe, 00XO0J OWMHApPHOrO JepeBa, B TOM YHCIIE C
MMPUMEHEHUEM ITPABUIIA YMHOXKXEHHUS

Cayuaiinble cOObITUS
@)

ITpoTuBOMIOTIOXHOE coObITHE.
Juarpamma Ditepa.
OO0bpenHEHUE W TIepecedcHHue
COOBITHIA. HecoBmecTtHbIe
cobriTsi.  PopMyna  CIOXKEHHS
BEPOSITHOCTEU. IIpaBuio
YMHOXKEHHSI BEPOSITHOCTEH.
YcnoBHast BEPOSITHOCTbh.
HezaBucumserie COOBITHSI.
IlpencraBnenue ciy4yailHOTO

SKCIIEpUMEHTa B BHUJC AcpeBa

OcBanBaTh NMOHATHSA: B3aMMHO NPOTHUBOIIOJIOXKHBIE COOBITHS,
onepauuu Haja COOBITHAMHM, OOBEOUHEHHE U NEpECcedYcHHUE
coOBITHH, auarpamMmma Diinepa (Oitnepa—BenHa),
COBMECTHBIC 1 HECOBMECTHBIC COOBITHS.

H3yuyaTe TeopeMBI O BEpOSITHOCTH OOBENMHEHUS JBYX
COOBITHI ((OPMYIIBI CIIOKEHUS BEPOSITHOCTEH).

Pemrate 3amaum, B TOM 4YHCJIE€ TEKCTOBBIE 3aJadd Ha
ONpEACIICHUE BEPOSTHOCTEH OOBCAUHCHUS U IEPECCUCHUS
COOBITHH C TOMOIIBIO YHCIOBOU MPsIMOM, IHarpamMm Diiepa,
(opmynbl ciI0KeHUsI BEpOSATHOCTEH.

OcBauBaTh NOHSITHSA: TPABHUIIO YMHOXEHHSI BEPOSITHOCTEH,
YCJIOBHAsE BEPOSITHOCTh, HE3aBHUCHMBIC COOBITHS JEpPEBO
CIIy4allHOT'O OIIbITa.

H3yuaTs cBoiicTBa (onpeneseHns) He3aBUCHMBIX COOBITHIA.
Pemiath 3agauyMm  Ha OINpeleieHWEe W HCIOJb30BaHHE
HE3aBUCHMBIX COOBITHIA.
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PemraTh 3ajauM Ha NOUCK BEPOSITHOCTEN, B TOM UMCIIE
YCJIIOBHBIX, C HWCIIOJIB30BAaHUEM JIEpEBa CIIy4allHOTO
OIIbITa

O6001eHME,
KOHTPOJb
4 v)

IlpencraBnenue TaHHBIX.
OmnucarenpHas CTaTHUCTHKA.
I'padsl. BepositHOCTh city4aifHOTO
COOBITHS. DIIeMEeHTBI
KOMOWHATOPHUKH

IToBTOpPATH H3y4YEHHOE U BBICTPAMBATBL CHCTEMY
3HAHUU.

Pemrate 3agaum Ha I@IpEeaCTaBICHHE U OMNHCAHUE
JAaHHBIX C MOMOINBIO U3YYEHHBIX XapaKTECPUCTHUK.
PemraTte 3amaum c npuMeHeHHeEM rpados.

Pemiare 3agauMm  Ha  HaxoXJEHHE  BEPOSITHOCTU
CIIy4alHOI'O COOBITHSA o BEPOSITHOCTSIM
3JIEMEHTAapHBIX COOBITHMH, B TOM YHCJIE€ B ONbITax
PaBHOBO3MOXKHBIMHU 3JIE€MEHTAPHBIMH COOBITHSIMH.
Pemiate 3amaum Ha HaXOXJCHUE BEPOSITHOCTEU
OOBEIMHEHUSI U TIEPECEUYCHUsI COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C HCHOJB30BaHUEM TIpaduuecKux
MpeACTaBJICHUI U JiepeBa CIy4ailHOro OIbITa.
Pemrare 3agaum Ha mepedyucieHHe KOMOMHaIWMI
(uucna HOepecTaHOBOK, YHCJIa COYEeTaHWil), Ha
HaX0XXJCHHE BEPOSATHOCTEH COOBITHM C NPUMEHEHHEM
KOMOMHATOPUKH, B TOM 4YHCIIE C HCIOJIb30BAHUEM
TpeyroabHuka Ilackans
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9 knacc (ue menee 34 4)

Ha3Banmue pasaena
(Tembl) (YUCJI0 YACOB)

OcHoBHoOe coaep;kaHue

XapakTepucTHKa AeATEeJbHOCTH 00Yy4YaroLINXCs

IloBTOopenue kypca 8 | IlpencraBieHue AaHHbIX. | IIOBTOPATH H3YyYEHHOE M BBICTPAMBATH CHCTEMY
KJacca OnucarensHast CTAaTUCTHKA. | 3HAHWH.
4 v) Onepauun HaJ coOprTusiMi. | PemiaTs 3agaum Ha TIPEJICTaBICHHUE W OIHMCAHUC
HezaBucumocTtb coObITHH JAaHHBIX.
Pemrate 3agauM Ha HaxXxO0XJCHHE BEPOSITHOCTEH
OoOBeTMHEHNsT U TIepeCceYCHUs] COOBITHI, B TOM YHCJIE
HE3aBUCHMBIX, C HCIIOJb30BaHHEM TIpadHUUIECKUX
MpEACTaBIICHUN U IepeBa CIIy4alWHOTrO ONBITA.
Pemrates 3amayd Ha IIEpeYHCIIEHHE KOMOWHAITHN
(uncrma TIEpecTaHOBOK, YHCIIa COYETaHWi), Ha Ha-
XOXJIEHHE BEPOSATHOCTEH COOBITHII C NPHUMEHEHHEM
KOMOWHATOPHUKH, B TOM YHCJIE C HCIIOJIb30BaHUEM
TpeyronbHuka Ilackais
DJIeMEHTBI Komb6unaTopHoe npaBmwyio | OcBauBaTh MNOHATHA: KOMOHWHATOPHOE IIPABHUIIO
KOMOWHATOPUKH YMHOXEHHSI. ITepecTaHOBKH. | yMHOXEHHUS, yIHopsiioueHHast napa, TpoOHKa
4 ) ®dakropmnan. CodyeTaHHs M YHUCIO | OOBEKTOB, IIEPECTAaHOBKA, (¢aKkTopuajl  dYHCIa,
COYeTaHUU. TpeyronpHUK | codeTaHHE, YHUCIO  COYETaHUM, TPEYTrOJbHUK
IMackams. Ilpaktnaeckas paOora | IMTackas.

«Bpruucinenue BEpPOATHOCTEM C
HCHOJIb30BAaHUEM KOMOWHATOPHBIX
(pyHKIIMI 2IEKTPOHHBIX TaOIHI»

PemraTp 3aa4um Ha nepevynciiCHUE YIIOPSIOUYCHHBIX T1ap,
TPOCK, NEPEYHCIICHUE TEePECTaHOBOK U COYCTaHWM
3JIEMEHTOB PA3JIMYHBIX MHOXECTB.

Pemiarp 3ajayM Ha IIPUMEHEHUE YMCJIA COUETAaHUU B
anrebpe (cokpaménnoe YMHOKCHHE, OuHOM
HrroToHa).
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Pemiare, npuMeHsii KOMOMHATOpPWKY, 3aJadd Ha
BBIYHMCJIIEHHUE BEpPOATHOCTEH, B TOM HYHCIE C
TTOMOIIIBIO 3JEKTPOHHBIX TabIMI B xoJie

OPaKTHYIECKON padoThI

I'eomeTpuyeckas T'eomeTpuueckas BEPOSITHOCTH. | OcBaMBaTh NOHSTHE TEOMETPUYECKON BEPOSITHOCTH.
BEPOSITHOCTH CinyuabiHplii BbBIOOp TOYkM w3 | Pemiarh 3ajauM Ha HaXOXJICHUE BEPOSITHOCTEU B
4 v) ¢uryppl Ha IUIOCKOCTH, W3 | ONBITax, MNPEIACTAaBUMBIX Kak BBIOOp TOYEeK U3
OTpe3Ka, U3 JIyTU OKPY>KHOCTH MHOTOYTOJIbHUKA, Kpyra, OTpe3ka HWId JOyTH

OKPY’>KHOCTH, YHCJIOBOTO IIPOMEKYTKa
HUcnpiTanust HcneiTanue. Ycnex W Heydada. | OcBauBarh NOHATHMS: HUCOBITAaHUE, DJJE€MEHTapHOE

Bepuyaau (6 1)

Cepust ucCHOBITAaHHUH OO IIEPBOro
ycnexa. HMcneitanus beprynnu.
BepositHocTH CcOObBITHI B cepuu
HCTIBITAHUN bepnymnu.
IIpakTnueckas padora
«Hcneitanus beprynnm»

coOpITHE B HWCOBITaHWU (ycOoeX W HeyJada), cepus
HUCHOBITaHUM, HACTYIUICHUE MEepBOTO ycrexa (Heyaadn),
cepus UcnbelTaHUuil beprysm.

Pemrare 3amayM Ha  HaxXOXJICHUE  BEPOSITHOCTEU
COOBITHI B CEpHUHM HCIBITAHHUM O MEPBOTO ycrexa, B
TOM YHCJIE C TPUMEHEHHEM (POPMYyIIBI CyMMBI
TE€OMETPUUYECKON MPOTPECCHUH.
Pemiate 3agaum Ha HaxXOXICHHUE
3JIEMEHTApHBIX COOBITHM B CEpUM  HCIBITAHWUMI
bepnynu, Ha HaXOXJCHUE BEPOSITHOCTHU
onpenenEéHHOro 4uciaa yCHeXOB B CEPUU HCIBITAHUN
bepaynnu. A3y4yaTth B X0j1€ NPaKTUYEeCKOil padoThl, B

BEPOSITHOCTEN

TOM 4YHCJIE C IIOMOIIbIO IH(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTM B  CEpHUM  MUCIIBITAaHUU
Bbepuyin

CayuyaiiHas BeJIH4YHMHA
69

CiyyaiiHas BEJIMUMHA u
pachopejieieHue BEPOSITHOCTEM.
MaremaTHdeckoe OXXHJIaHHE MU

OcBOUTH MOHSITHA: CIly4ailHas BEJINYWHA, 3HAYCHUE
cllydyaliHOM BEJIUYUHBI, pacIpeeIeHUe BEPOsITHOCTEMN.
H3ydyaTh HM 00CYsKAAaTh NOpPUMEPbl JUCKPETHBIX M HE
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AUCTIEpPCUs CIIydYallHOW BEJIMYUHBI.
IIpumepsl MaTEMaTHYECKOTO
OXMJIaHUSI KaK TEOPETUYECKOTO
CpeaHEero 3HaueHUsl BEJIUYUHBI.
IMorssTHe © 3akOHE OOJBIITUX
gucen. M3mepeHue BepOSITHOCTEN
¢ moMmomiblo yacToT. [Ipumenenue
3aKkoHa OOJIBIINX YHCEIT

MPEPBIBHBIX CIIy4aWHBIX BEIWYHUH (POCT, BEC YEeJo
BE€Ka, YHUCJIECHHOCTh HACCIECHUsI, IPYTUE€ U3MECHYUBBIE

BEJIINYUHBI, paccMaTpUBaBIIHAECS B Kypce
CTaTUCTHUKH), MOJCIIBHBIX CIIy4dalHBIX BEJIINYWH,
CBSI3aHHBIX CO CJIy4YailHBIMH onbITaMu (OpocaHue
MOHETBI, UIPaJIbHOHM  KOCTH, CO  Clly4daillHbIM
BBIOOPOM U T. II.).

OcBanBaTh NOHSATHS: MaTEMaTHYECKOE OXXHIAHHE

ClIy4daillHONl BEJIMYHUHBI KaK TEOPETHUECKOE CpeliHEe
3HaUCHHWE, MOHUCHEpPCHsl CIydalWHOW BEJIWYMHBI Kak
aHAJIOT AUCIIEPCHH YHUCIIOBOTO Habopa.

Pemrats 3agauM Ha BBIYHCICHHE MAaTeMaTHYECKOTO
OXHUJAHUA W JUCIEPCUM JUCKPETHOM CIydallHOU
BEJIMYMHBI MO 3aJaHHOMY pacOpeleleHUI0, B TOM
4qucie 3aJad, CBSA3aHHBIX CO CTpaxOBaHWUEM U JOTe-
pesmu.

3HAKOMUTBCA C MaTEeMaTUYECKUM OXHUJAaHUEM U
IUcTiepcued HEKOTOPBIX PACIIPEIeICHNU, B TOM YHCIIe
pacopeneneHus CiydallHOW BEJIMYUHBI

«YHCJIO YCHEXOB» B CEpHUH HCHOBITaHUN bepHyiu.
HN3yuyars dYacTtoTy COOBITHSI B  TOBTOPSIIOIIMXCS
Clly4daMHBIX OIBbITaxX KaK CIIy4YalHYIO BEJIINYHHY.
3HAKOMHMTBLCH C 3aKOHOM OoJbIIHX 4Yucen (B ¢opme
Bepaymmm): mpu OGONBOIOM YHCIE OIIBITOB YacToTa
COOBITHSI OJIM3Ka K €ro BEPOSITHOCTH.
Pemats, 3agaum  Ha HU3MEpeHHUE
TIOMOIIBIO JaCTOT.

BEpPOSITHOCTEN C
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OOcy:xaaTs  poJib  3aKOHAa  OONBIIAX  YHCET B
00OCHOBAaHMHM  YacTOTHOIO  METoJa  H3MEpEHUsS
BEPOSITHOCTEM.

OOcy:kaaTh 3aKOH OOJIBIINX YHCEN KaK IMPOSBIICHHUE
CTaTUCTUYECKOW  YCTOMYMBOCTH B  H3MEHYHUBBIX
SIBJICHHUAX, POJIb 3aKOHA 6OJ'IBI_HI/IX HUCCJI B MIpUpOAC U
B JKH3HU 4YEJIOBEKa

O0600611eHMe, ITpencraBinenue naHHbIX. | IIOBTOPATH H3YYEHHOE U BBICTPAMBATH CHCTEMY
KOHTPOoJb (10 1) OmnwucarenbHas CTAaTUCTHUKA. | 3HAHHM.
BeposaTaocTs cnyuaiHoro | Pemare 3amauM Ha IMpEeACTaBI€HHE U OMNHUCAHUE
COOBITHSI. OneMeHThl | JaHHBIX.
KOMOWHATOPHUKH. Cnyuaiinple | Pemiate 3agaym Ha  HaxXxOXJIEHHE  BEpPOSTHOCTEH
BEJIM- YMHBI U pacIpecIeHUs COOBITHH, B TOM YHCJIE B OIBITaX C PABHOBO3MOXHBIMH
S3IIEMEHTAPHBIMHA COOBITHSIMH, BEPOSTHOCTEH

OOBECOUHEHHUSI U IICPECCUYCHHUS] COOBITHN, BBIYUCIISTH
BEPOSITHOCTH B OIBITaX C CEPUSIMH CIYYalHBIX
HCIIBITAHUN

Ilpu paszpabGotke paboueil TporpaMmbl B TEMAaTHYESCKOM ILUIAHUPOBAHWU IOJDKHBI OBITH yUTECHBI
BO3MO>KHOCTH HCITOJIb30BaHUsI JICKTPOHHBIX (HU(PPOBBHIX) 00pa30oBaTEILHBIX PECYPCOB, SBIISTIOIIUXCS
y4eOHO-METOOAUYECKUMH MarepuajiaMu (MYJIbTUMEIUHUHEBIC TPOrPaMMbl, 3JICKTPOHHBIC YUYCOHUKH U
3aJadHUKH, DJJEKTPOHHBIE OHMOINOTEKH, BHUPTyaJlbHBIE IJ1adOpaTOpPHUH, HTIPOBBIE NOPOTPAMMEL,
KOJUICKITUN MU(PPOBBIX 00pa30BaATECIBHBIX PECYPCOB), UCIIOJIL3YEMBIMH JIUISI OOYYIEHUS W BOCITUTAHUS
Pa3sUYHBIX TPYON TMOJB30BaTeICH, IIPEJICTABIICHHBIMU B JSJIEKTPOHHOM (IUPPOBOM) BHUIEC U
peanusyromuMu  aunaktudeckue Bo3MokHoctad UWKT, conpepskaHue KOTOPBIX COOTBETCTBYET
3aKOHOAATEeNbCTBY 00 0Opa3oBaHUU.
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TemaTuueckoe NJAHUPOBAHUE.
MaremaTnka 5 kjiacc

Ne n/m Tema ypoxka KonnuecTtBo yacos Bunpl, popmsr
BCETO | KOHTPOJIbHBIE | MIPAKTUYCCKUE | KOHTPOJIA
paboTH paboTh
Pasnen 1. Hatypanbehsie uncna. Jle#icTBUs ¢ HaTypaibHBIME YciaMiu. (43 Jaca)
1. Hecatuunas cucrema 1 VYerubiii onpoc
CUHCTICHHS
2. Psin HaTypanbHBIX YnCen 1 YcTHBIM onpoc
3. HatypanbHblii psg 1 YcTHBINM onpoc
4. Uucino 0 1 YcTHBIN 0npoc
5. HarypanbeHbie yucna Ha 1 YcTHBIN onpoc
KOOPJAMHATHOMN NpsiMOM
6. N3o0pakeHne HaTypaIbHBIX 1 [TucemenHbIi
YHUCEN TOUKaMH Ha KOHTPOJIIb
KOOPJAMHATHOMN NpsiMOH
7. CpaBHEHHE HATYypaJIbHBIX ymcen | 1 YcTHBIM onpoc
8. OkpyrieHne HaTypadbHBIX 1 [TucemenHbIN
qrcen KOHTPOJIb
9. Clio)keHIE HaTypaabHBIX grcenr | 1 Y cTHBIN onpoc
10. | BrlunTaHue HaTypaJbHBIX 1 YcTHbIN onpoc
qrcen
11. | YMHOXeHHE HaTypalIbHbBIX 1 VYcerHBI onpoc
qrcen
12. | JeneHue HaTypaJIbHBIX YUCET 1 Y cTHBIN onpoc
13. | Apudmeruueckue ASHCTBUSA C 1 ITuceMennbIi
HaTypaJbHBIMH YUCIAMHU KOHTPOJIb
14. | CBoiicTBa HYJISl IPU CIOKEHUU 1 VYerHbIi onpoc
1 YMHOXKEHUH
15. | CoiicTBa CAMHUIIBI TIPH 1 VYcTHbIN onpoc
YMHOXKCHHUH
16. | IlepemectuTensHOE U 1 [TucemennsIit
coUeTaTeIbHOE CBOWCTBO KOHTPOITb
CIIOXKEHHUS
17. | IlepemecTuTensHOE, 1 YcTHbIH onpoc
coueTareabHOe U
pacmpenenuTensHOe CBOWCTBA
YMHOXKEHHSI
18. | KonrponwsHas pabota Nel 1 1 Kontponbshas
pabora
19. | JlemmTenu umucia 1 YcTHBIH ompoc
20. | KpaTHsle uncna 1 YcTHBIM onpoc
21. | HaxoxxneHue nenurelieii u 1 VYcrHbll onpoc
KpaTHBIX YHCIa
22. | PaznoxeHnue yucia Ha 1 YcTHbIN onpoc
MHOXXHTEIHU
23. | llpumenenue anropuTMa 1 [TuceMenHbIi
pa3ioXeHne Yrcia Ha IPOCThIe KOHTPOITb
MHOKHUTEIN
24. | JleneHue c OCTaTKOM 1 YcrHbIi onpoc
25. | HaxoxxaeHue ocTaTKOB OT 1 IIncrmennsbIin
JISICHHUS. M HEMTOJTHOTO YaCTHOTO KOHTPOJIIb
26. | Ilpoctble uncia 1 Y cTHBIN onpoc
27. | CocraBHbIEC YyuCIa 1 YcTHBI onpoc
28. | IlpocTeie U cocTaBHBIC YHCIIA 1 [TucemeHHbBIN
KOHTPOJITb
29. | Tlpu3Hak AeIUMOCTH Ha 2 1 YcTHBIN onpoc
30. | Ilpu3Hak genuMOCTH Ha 5 1 YcrHBIH ompoc
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31. | Ilpm3nHak genmuMocTH Ha 10 1 YcrHBIH onpoc

32. | Ilpu3Hak gequMOCTH Ha 3 1 YcTHBIH onpoc

33. | IlpusHak genuMocTH Ha 9 1 [TucemenHbIN

KOHTPOJIb

34. | Crenenb ¢ HATypaIbHBIM 1 YcTHBIN onpoc
MOKa3aTesieM

35. | Bpluucnenue creneHeu 1 YcTHBINM onpoc

36. | Beruncnenue 3HaUCHUS 1 [TucemenHbIN
BBIPXCHHH, COIEPIKAITNX KOHTPOITb
CTETeHb

37. | YucnoBsle BEIpaXEHUS 1 YcTHBIM onpoc

38. | Ilopsaok neiicTBuii B UUCHOBBIX | 1 VYcerHBI onpoc
BBIPAKCHHAX

39. | BrluncneHue 3HaUCHUS 1 ITucemenHbIi
YHCIIOBBIX BBIpaXKEHUH KOHTPOJIb

40. | Pemenue TEKCTOBBIX 3ajau 1 YcTHBIM onpoc

41. | Pemrenue TEKCTOBBIX 3a1a4d Ha 1 VYerHbIi onpoc
JIBIKCHHE

42. | Pemenne TEKCTOBBIX 3a7a4 Ha 1 VYcTHbIN onpoc
MTOKYTIKH

43. | KonTponpsHas pabora Ne2 1 1 Kontponrshas

pabora
Pazgen 2. Harnsinnas reomerpust. Jluauu Ha tiockocTu. (12 gacoB)

44. | Touka, npsiMasi, OTPE30K, JIyH. 1 YcTHBIM onpoc

45. | Jlomanas 1 YcTHBIM onpoc

46. | V3MepeHue AIuHBI OTpE3Ka 1 YcTHbI onpoc

47. | MeTtpudecKue eqMHALBI 1 VYerHBIi onpoc
M3MEPEeHHUS JUTHHBI

48. | OKpYy>XKHOCTb 1 YcrHbIi onpoc

49. | Kpyr 1 YcrHbIl onpoc

50. | IIpaktrueckas pabota Nel 1 [IpakTrueckas
«IlocTpoenue y3opa u3 pabota
OKPYKHOCTEI

51. | Yroxn 1 YcTHBIN onpoc

52. | IlpsMoii, ocTpbIi, TyTIOH 1 1 VYerHbIi onpoc
Pa3BEPHYTHIN YTIJIbI

53. | M3Mmepenue yrios 1 YcrHbIi onmpoc

54. | IlocTpoeHue yrioB ¢ 3aJaHHOU 1 YcTHBIH onpoc
rpajyCHOM Mepou

55. | IIpaktrueckas pabora Ne2 1 ITpakTuyeckas
«IlocTpoeHnue yriosy» pabota

Paznen 3. OGbIKHOBEHHBIC IPOOH (48 JacoB)

56. | Jpobw 1 YcrHBIH onpoc

57. | OOGbIKHOBEHHAs APOOH 1 YcTHBIH onpoc

58. | [IpaBuibHBIE ApOOH 1 YcTHBIM onpoc

59. | HenpasunbHble 1pobu 1 YcTHBIH onpoc

60. | IIpaBuibHBIEC U HEMIPaBUIbHBIC 1 [TucemennsIit
Ipodu KOHTPOJTb

61. | OcHOBHOE CBOMCTBO Jipobu 1 YcTHBIH onpoc

62. | Cokpamienue qpo0eit 1 YcTHBIH ompoc

63. | [IpuBenenue npoOeit kK HOBOMY 1 YcTHbIl onmpoc
3HaMEHATEeIo

64. | Mcnonp3oBaHne OCHOBHOTO 1 [MucemeHHBIH
CBOHCTBa ApoOH KOHTPOJIb

65. | CpaBHenue apoOeit 1 YcTHBIM onpoc

66. | Uzo0OpaxkeHne 0OBIKHOBEHHBIX 1 YcTHbIl onmpoc
Ipo0Oeii TouKaMu Ha
KOOPAMHATHOM NpsIMOM

67. | Ucnonp3oBaHue KOOPAMHATHON 1 IIuceMeHHbIit
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TIPSIMOM IIJIs1 CpaBHEHMSI TpoOei

KOHTPOJIb

68. | Cnoxenue npobeii ¢ 1 YerHbIH ompoc
0JINHAKOBBIMU 3HAMCHATEIISIMH
69. | Borunrtanue npobeii ¢ 1 VYcrHBIM onpoc
OJIMHAKOBBIMHU 3HAMEHATEISIMH
70. | Cnoxenue u BeIauTaHue npodeit | 1 YerHbIi ompoc
C OJTMHAKOBBIMHU
3HaMEHATEISIMU
71. | Cnoxenue npobeli ¢ pa3HBIMH 1 [TuceMeHHBIH
3HaMEHaTesIMU KOHTPOJIb
72. | Beruntanue apo0eii ¢ pazHeimu | 1 VYcrHBIM onpoc
3HaMEHATEISIMU
73. | Cnoxenue u BeauTanue npoodeit | 1 YerHbIi ompoc
C pa3HBIMH 3HAMEHATEISIMHU
74. | PemeHue ypaBHeHUH Ha 1 VYcrHBIM onpoc
CJIOCHHE U BBIYUTAHUE IPOOCH
75. | Pemenue 3amay Ha cnoxxeane n | 1 IIncemenHsIit
BBIYMTAHKE Jpo0ei KOHTPOJIb
76. | CmemanHas qpo0b 1 YcTHBIN onpoc
77. | llepeBon cMemaHHbIX Apoderi B | 1 YcTHBIM onpoc
HEIpaBUJIbHBIC IPOOH
78. | IlepeBoa HeTPaBHIBLHBIX 1 YerHbIi ompoc
JIpobeil B cMelaHHble ApooH
79. | KonrponpHas padbora Ne3 1 1 Kontponbshas
pabora
80. | YMHOXeHHEe npobeit 1 YcrHBIH onpoc
81. | YMHOXeHHE cMemaHHbIX yucen | 1 [TucemenHbIN
KOHTPOJIb
82. | B3zanMHO-00paTHBIE ApodH 1 YcTHBIM onpoc
83. | Jenenne npobeit 1 YcTHBIHM onpoc
84. | JleneHue cMemaHHBIX Ipobei 1 YcTHBIH onpoc
85. | YMHoxeHue u nenenne apodeit | 1 [TucemeHHbBIN
KOHTPOJITb
86. | PemieHnue ypaBHeHU Ha 1 VYerHbIi onpoc
YMHOXKEHHE U JielieHHe Apodei
87. | Pemenue TeKCTOBBIX 3aj1a4, 1 YcerHBI onpoc
coJleprKaIInX IPooH
88. | Pemenmne TeKkCTOBEIX 3ajad, 1 VYerHbIi onpoc
COJICpIKAIIUX JIPOOHBIC JTAHHBIC
89. | Pemrenue TeKCTOBBIX 3a/1a4 Ha 1 YcTHBIH onpoc
JIBIKCHHE
90. | Pemenne TeKCTOBBIX 3aJ1a4 Ha 1 VYerHbIi onpoc
MTOKYTIKH
91. | PemeHue TEKCTOBBIX 3a/1a4 Ha 1 VYcTHbIN onpoc
paboty
92. | Pemrenue TeKCTOBEIX 3a1a4 1 YcTHBIN onpoc
93. | PemeHnue TEKCTOBBIX 33/1a4 C 1 [TucemeHHBIN
HCIIOJIb30BaHUEM KOHTPOJIb
apu(MeTHIecKux AeHCTBUI C
JIPOOSMH
94. | OcHOBHBIC 33J1a4¥ Ha JIPOOH 1 YcTHBI onpoc
95. | Pemenue 3amay Ha HaxoxaeHue | 1 VYerHbIi ompoc
9acTH OT YHCIa
96. | Pemenune 3amay HaX0XaeHUE 1 VYerHbIi onpoc
LIEJIOTO 110 er0 YacTH
97. | Pemenue 3anay Ha HaxoxaeHue | 1 VYerHbIi ompoc
9acTH OT IEJIOTO U IEJIOTO 110
€r0 YacTH
98. | Pemenue 3aa4, CBSI3aHHBIX C 1 ITnceMeHHBIN
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OTHOIICHHUEM

KOHTPOJIb

99. | Pemenne 3ama4 Ha npodu 1 YcTHBIH onpoc
100. | Pemmenne 0CHOBHBIX 3a7a4 Ha 1 YerHbIit ompoc
Japobu
101. | [IpumeneHwre OYKB IS 3aITHCH 1 YcTHBIN onpoc
MaTeMaTHYEeCKIX BhIPAKCHUH
102. | [lpumeHeHnue OYKB IS 3aIMCH 1 VYerHBI onpoc
MaTeMaTUYECKUX MPEJIOKEHUI
103. | KoarponbHas padora Ned 1 1 KonTponbsHas
pabora
Paznen 4. Harnsanast reometpus. MHoroyroasHuKH (10 yacoB)
104. | MHOTrOyroJbHUKH 1 YcTHBINM onpoc
105. | YeThlpexyTroJabpHUK 1 YcTHBIN onpoc
106. | IIpaMOyTroJbHUK 1 YcTHBIN onpoc
107. | KBagpar 1 YcTHBIH onpoc
108. | [IpakTuyeckas padota Ne3 1 [pakTrueckas
«ITocTpoenne mpAMOYTOIBFHIKA pabota
C 33JJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAHHOM Oymare»
109. | TpeyroapHHUK 1 YcTHBIM onpoc
110. | Buasl TpeyrojJbHUKOB 1 YcTHbI onpoc
111. | IInomans u nepuMeTp 1 YcTHbIl onmpoc
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOIEHUKOB, €IMHAIIBI
W3MEpEeHHUs TIIOIIA N
112. | IlepumeTp MHOTOYTOJIBHUKA 1 YcTHBINM onpoc
113. | KonrponrsHas pabora Ne5 1 1 Kontponrshas
pabora
Paznen 5. ecaruunsie npobu. (38 yacos)
114. | JlecaTuuHas 3ammuch Ipooeii 1 YcTHBIN 0npoc
115. | TlepeBox OOBIKHOBEHHBIX 1 YcTHbIl onmpoc
IpoOelt B AeCSITHYHBIC TPOOH
116. | U3o0paskeHne NeCATUIHBIX 1 VYerHBI onpoc
Jpo0Oeii ToukaMu KOOPIMHATHOMN
NpsSMOH
117. | IlpaBuiio cpaBHEHUS 1 VYerHbIi onpoc
JIECATUYHBIX Jpo0eit
118. | CpaBHeHHUE neCATUYHBIX Apodei | 1 IIncrmennbiin
KOHTPOJITb
119. | CnoxeHue AeCITHIHBIX Apoder | 1 YcTHBIN onpoc
120. | Beruuranue AeCSITHYIHBIX 1 VYcrHbIl onpoc
npobeit
121. | CnoxeHue U BEIYUTAHHE 1 YcTHbIl onmpoc
JIECATHYHBIX IPO0ei
122. | Pemenue 3ama4 Ha cnoxkenne | 1 VYcrHbll onpoc
BBIYUTAHUE JICCITUIHBIX IpoOeit
123. | Pemienue ypaBHeHU HA 1 [TucemennsIit
CJIO)KEHUE ¥ BBIYUTAHUE KOHTPOITb
JIECATUYHBIX Jpo0eit
124. | YMHOXEHUE NECATUYHBIX 1 VYcTHbIN onpoc
Jipo0eii Ha HaTypaJbHbIE YHclia
125. | YMHOXEeHNE OECATUYHBIX 1 VYerHbIi onpoc
npobeit
126. | YMHOXEHUE NECATUYHBIX 1 VYcTHbIN onpoc
npobett Ha 10, 100, 1000...
127. | YMHOXeHUE OECITUYHBIX 1 IIuceMeHHbIi
npobeii Ha 0,1; 0,01; 0,001... KOHTPOJIb
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128. | JleneHue necATHYHBIX APOOCH 1 YerHbIi ompoc
Ha HAaTypaJbHbIE YUCIa

129. | JleneHue aecITUYHBIX qpoOei 1 VYcrHbIl onpoc
Ha 10,100,1000...

130. | Jlenenune necATHYHBIX APOOECH 1 YcTHBIM onpoc

131. | JleneHune necATHYHBIX APOOCH 1 YerHbIi ompoc
Ha 0,1; 0,01; 0,001...

132. | YMHOX€eHUE U JeIeHUE 1 IIncrmennbIin
JIECSITHIHBIX IpO0ei KOHTPOJIb

133. | Pemrenne 3amady Ha ymMHOKeHHE | 1 YerHbIH ompoc
u JieneHue aApodei

134. | Pemenue ypaBHeHui Ha 1 VYcrHBIM onpoc
YMHOKCHHE U AeJICHHEe Apo0eii

135. | JleficTBHSA ¢ AECATUIHBIMU 1 YerHbIH ompoc
JIPOOSIMH

136. | KontponbHas padota Ne6 1 1 Kontponshas

pabora

137. | OxpyrieHHe OeCATUIHBIX 1 YerHbIiH ompoc
apobeit

138. | IIpaBuna okpyryieHus 1 YcTHBIM onpoc
JIECATUIHBIX ApOOei

139. | IlpumeHeHHE TIpaBMIIA 1 YerHbIi ompoc
OKPYTJICHUSI IECATHYHBIX
Jipolei

140. | IlpuOGnmkeHHbIE 3HAYCHIS 1 YerHbIiH ompoc
qrcen

141. | IIpukunaka pe3yabTaToB 1 ITncemennslit
JielcTBHS KOHTPOJIb

142. | Penrenne TeKCTOBBIX 3a/1ad, 1 YerHbIi ompoc
cojepKaiux JpoOHbIE
BBIPAXKCHHS

143. | PemieHue TEKCTOBBIX 3a/1a4 Ha 1 VYerubiii onmpoc
JIBUKEHHE, COIEPIKAIIUX
JIPOOHBIC BBIPAKSHHS

144. | PemieHue TEKCTOBBIX 3a/1a4 Ha 1 VYerubiii onmpoc
MOKYTIKH, COJIEPIKAIIUX
JIPOOHBIC BHIPAKSHHS

145. | Pemenne TEKCTOBBIX 3a/1a4 Ha 1 YcTHbIN onpoc
paborty, cogepkamux ApoOHbIe
BBIPAXKECHHS

146. | Pemenue TeKCTOBBIX 3a71a4 1 IIncrMeHHbIn
MPAKTHYECKOTO COMEPIKaHuUs, KOHTPOJIb
colleprKaIux IpoOHbBIE
BBIPAKCHHS

147. | OcHOBHBIE 3a]]a4¥ HAa TPOOH 1 YcTHBIH ompoc

148. | HaxoxxaeHue pobu OT enoro 1 YcTHBIH onpoc

149. | HaxoxneHue 1enoro mno ero 1 VYerHbliii onpoc
Ipobu

150. | Pemenue 3amxay Ha Apodu 1 YcTHBIH onpoc

151. | KonrponbHas pabora No7 1 1 Kontponpnas

paboTa
Paznen 6. Harnsanas reometpus. Tena u durypsl B mpoctpanctse. (9 yacos)

152. | MHOTOTpaHHHUKHI 1 YcTHBIM onpoc

153. | N300pakenne MHOTOTpaHHUKOB | 1 YcTHBIH ompoc

154. | Moaenu npocTpaHCTBEHHBIX Ten | | YcTHBIN onpoc

155. | IIpsmMoyronpHBIN 1 VYcrHBIM onpoc
TapaJuIeIenunes

156. | Kyb 1 YcrHBIH onpoc

157. | Pa3BepTku kyba u 1 YcTHBIH onpoc
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napauICICnnncaa

158. | IlpakTrdeckas pabora Ned 1 1 [IpaxTrueckas
«Pa3BepTka Kyba» pabota
159. | O6bem KyOa, IpSIMOYTOILHOTO 1 VYcrHBIM onpoc
napaJuresenueaa
160. | KoatponbHas pabota Ne§ 1 1 KoHnTpombsHas
pabota
Paznen 7. [loBTopenue u 0606menue (10 yacon)
161. | HelicTBUA ¢ HATypaibHBIMU 1 YcTHbIN onpoc
YHCIIAMH
162. | JluHuK HA TIIOCKOCTH 1 YcTHBIN 0npoc
163. | OObIKHOBEHHBIE poOH 1 YcTHbIH onpoc
164. | leticTBusi ¢ OOBIKHOBEHHBIMH 1 VYerHbIil onpoc
JIPOOSMH
165. | MHOTOYTOJIBHUKH 1 YcTHBIM onpoc
166. | Jlecatuunble qpoou 1 YcTHBIN 0npoc
167. | JlelicTBus C JECITHUYHBIMU 1 YcTHbIl onmpoc
JIPOOSMH
168. | JleWicTBus ¢ Ipo0siMu 1 YcTHBIN 0npoc
169. | Tena u dpurypsl B mpoctpanctee | 1 YcTHBIM onpoc
170. | KontponwsHas pabota Ne9 1 1 Kontponbshas
pabora
HUroro 170 9 4
MartemaTnka 6 kiacc
Ne n/mt Tema ypoxka KonunuecTBo yacos Bunpl, hopmbl
BCEro | KOHTPOJbHBIE | MPAKTUYECKHE | KOHTPOIS
paboThl paboThI
Pasnen 1. HatypanbsHbie uncna. [eiicTBus ¢ HaTypanbHbIME ynciamu. (30 gacos)
1. Cro>keHre U BEIYATAHHE 1 YcTHBIM onpoc
MHOTO3HAYHBIX HAaTypaIbHBIX
yHCceln
2. YMHOXKEHHUE U JICTICHUE 1 VYeTHbI onmpoc
MHOTO3HAYHBIX HAaTypPaIbHBIX
YHCeN
3. Apudmernyeckue qeicTBUS C 1 [MucemeHHbIN
MHOTO3HAYHBIMU KOHTPOITb
HaTYpaJbHBIMU YHCIAMHU
4. HucCioBbIE BRIPAKEHUS 1 YcTHBII onpoc
5. Ilopsiaok neficTBUid B YMCIOBBIX | 1 YeTHbIi onpoc
BBIPQKCHUAX
6. Tlopsanok nelicTBuii B 1 YcTHBIM onpoc
BBIPAXKEHHUAX, COJIEPKAIINX
CTeTeHb
7. OrneHka 3HaYE€HUH YUCITOBBIX 1 YcTHbIM onpoc
BBIPAKECHUI
8. Breruncnenus 3HaueHunit 1 [TuceMeHHbIN
YHUCIIOBBIX BBIPAYKEHHH KOHTPOITb
9. OxpyryieHue HaTypalbHbIX 1 YcTHbIM onpoc
YHCeN
10. | IlpaBuio okpyriaeHus 1 VYerHbli onpoc
HATYPaJIbHBIX YUCEI
11. | Ilpukuaka u oLeHKa 3HAaYEHUI 1 YcTHbIM onpoc
YUCJIOBBIX BBIPAXKECHUM
12. | KonrponbHas pabota Nel 1 1 KontponpHas
pabora
13. | Jleautenu u KpaTHbIC YKCIIa 1 YcTHBIM onpoc
14. | IlpocThle u cocTaBHBIE YHCTA 1 YcTHBI o1poc
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15. | HaubGonpmmii obmuii genurens | 1 YcTHEI ompoc
16. | Hammensmiee obiee kpaTHOE 1 [TuceMeHHBIH
KOHTPOJTb
17. | Paznoxenue uncen Ha npocTeie | 1 YcTHBIM onpoc
MHOKHUTEIH
18. | HaxokmeHne HanOOIBIIETO 1 YcTHEII ompoc
00ILIero JemuTes
19. | HaxoxxneHnne HaMMEHBIIIETO 1 IInceMeHHbIN
00111er0 KpaTHOTO KOHTPOJTh
20. | JlemruMOCTh CYMMBI 1 YcTHEII ompoc
21. | JlenumMoCTh MPOU3BECHUS 1 YcTHBIN onpoc
22. | JemuMOCTh CYMMEBI U 1 [TuceMeHHbIN
MIPOU3BEICHUS KOHTPOITb
23. | JleneHue ¢ oCTaTKOM 1 YcTHBIM onpoc
24. | HaxoxaeHue JeIuMOoro mpu 1 YcTHBIM onpoc
JICJICHUH C OCTaTKOM
25. | llpumeHeHHe OeneHus ¢ 1 [IuceMeHHEbIN
OCTaTKOM IIPH PEIICHUH 33,124 KOHTPOITb
26. | Pemenne TeKCTOBBIX 33124 1 YcTHBIM onpoc
27. | Pemienne TEKCTOBBIX 3a/1a4, 1 YcTHBIM onpoc
BKITIOYAIOIIHX TTOHSATHS
JISITAMOCTH
28. | Pemenne TeKCTOBBIX 3a/1a4 1 YcTHBIM onpoc
apu(MEeTHIECKUM criocoboM
29. | Perrenue TeKCTOBBIX 3a/1a4 C 1 VYeTHbI onpoc
WCTIOJIh30BaHUEM TIepedopaBcex
BO3MOYKHBIX BAPHAHTOB
30. | KonrponbHas pabora Ne2 1 1 KonTponbHas
pabora
Paznen 2. Harnsnaas reometpus. IpsiMple Ha TUIOCKOCTH. (7 9acoB)
31. | llepneHauKynsipHbIE IpsSMBbIE 1 YcTHBII onpoc
32. | IlocTpoenue 1 YceTHBIH onpoc
MEPIICHANKYISIPHBIX TPSAMBIX
33. | ITapanienbHble IPIMbIC 1 YcTHBIN onpoc
34. | IlocTpoeHne mapaienbHbIX 1 YceTHbIi onpoc
MPSIMBIX
35. | PaccrosiHue Mexny IByMst 1 YcTHbIM onpoc
TOYKaMH, OT TOYKH JI0 MIPSIMOH,
JUTMHA ITyTH Ha KBaJPaTHOM
CEeTKe
36. | Ilpumepsl IpsIMBIX B 1 VYeTHbIM onpoc
MIPOCTPAHCTBE
37. | Kourponbnas pabora Ne3 1 1 Koutponsuas
pabota
Paznmen 3. Apo6u. (32 gaca)
38. | OOpIKHOBEHHAS Opo0h 1 YcTHBIN onpoc
39. | OcHOBHOE CBOMCTBO po0H, 1 YcTHEI ompoc
COKpalieHue apooei
40. | Cpasuenue apobeit 1 YcTHBIM onpoc
41. | YnopsnounBanue apodeit 1 [MucemenHbIN
KOHTPOJTb
42. | decartudHble qpodu u 1 YcTHBIM onpoc
MeTpUYecKasi CHCTeMa Mep.
43. | IlpencraBineHue NeCATUYHBIX 1 VYceTHbIl onpoc
JpoOeli B BUie OOBIKHOBEHHBIX
Jpo0Oeii 1 OOBIKHOBCHHBIX B
BUJIE JIECATHIHBIX
44. | Vcnonb30BaHUE IECITUYHBIX 1 [IuceMeHHbIN
Jipoleii mpu mpeoOpa3oBaHUU KOHTPOJTb
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BEJIMYMH B METPUYECKOMN
CHCTEME Mep

45. | CnoxxeHue U BBIYUTAHUE 1 YcTHbIi onpoc
OOBIKHOBEHHBIX U JICCSITHYHBIX
Jpobei

46. | YMHOXEHME U JIJICHNE 1 YcTHEI ompoc
OOBIKHOBEHHBIX U JICCITHYHBIX
Jipobeii

47. | Beluncnenne 3Ha4eHUI 1 YeTHBI ompoc
BBIPAKECHUH, COJIEPIKALLUX
OOBIKHOBEHHBIC U JICCATUYHBIC
JIpooHu

48. | Apudmerrueckue ISHCTBHUS C 1 YeTHBI orpoc
OOBIKHOBEHHBIMU U
JIECSITHYHBIMU IPOOSIMHU

49. | KontpomnbHas padota Ne4 1 1 KonTponpHas

pabota

50. | OtHoOmmIEeHHE 1 YcTHBIH onpoc

51. | HaxoxneHue OTHOIIEHUS 1 VYerHbIi onpoc
BEJTMYUH

52. | Jlenenue B JaHHOM OTHOIICHMH | 1 YcTHBIM onpoc

53. | Jlenenue BenWYHH B JTaHHOM 1 YerHBI orpoc
OTHOLICHUH

54. | CocraBieHrue OTHOUICHUI 1 [MucemeHHbIN

KOHTPOJIb

55. | Ilponopuus 1 YcTHBI o1poc

56. | OcHOBHOE CBOMCTBO mponopiuu | 1 YcTHBIN onpoc

57. | Macmirab 1 YcTHbI onpoc

58. | Haxoxnenne macmraba 1 [MucsmeHHbII

KOHTPOJIIb

59. | IloHsTHe mpoLeHTa 1 YcTHbIM onpoc

60. | Belpaxxenue npoueHTa B 1podax | 1 YcTHbIi onpoc
1 ApoOeil B MPOIEHTAX

61. | Beruucienue npomenTa oT 1 YcTHBIM onpoc
BEJIMYUHBI

62. | BeruucneHue BeTUYUHBI 10 €€ 1 YcTHbIit onmpoc
MIPOIICHTY

63. | OTHOIICHHE MBYX BEIMYNH B 1 YcTHEII ompoc
MPOLICHTaX

64. | BeluucneHue npoueHTa oT 1 YcTHbIi onpoc
BEJIMYUHBI ¥ BEIMIHUHEI 110 €€
MPOIIEHTY.

65. Pemenue 3a1ay Ha TPOLIEHTHI 1 IInceMeHHbBIN

KOHTPOJIb

66. | PemreHne TEKCTOBBIX 3aj1ad, 1 YcTHEII ompoc
CoJiepKaIux apoou

67. | PemeHue TeKCTOBBIX 3a/1a4, 1 YcTHbIi onpoc
COJIepIKaIlMX MPOLEHTHI.

68. | PemreHne TEKCTOBBIX 3ajad, 1 YcTHEIH ompoc
cojepkamux apoou u
TIPOLIEHTEHI.

69. | Ilpaktuyeckas padbota Nel 1 [IpakTnueckas
«OTHOILIIEHNE [UTHHBI pabora
OKPY’KHOCTH K €€ JuaMeTpy»

Paznen 4. Harnsanaas reomerpus. CumMerpust (6 9acoB)

70. | OceBas cumMmeTpus 1 YcTHbIi onpoc

71. | llenTpanbHasi CUMMETpHS 1 YcTHBIM onpoc

72. | IlocTpoeHne CHMMETPUIHBIX 1 YcTHBIM onpoc

duryp
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73.

IIpaktrueckas padora Ne2.
«OceBasg cuMMeTpHsI»

[TpakTuueckas
pabora

74. | CummMmeTpus BOPOCTPAHCTBE 1 YcTHBIM onpoc
75. | UccnenoBaHue CBONCTB 1 VYcrHbIl onpoc
U3yUYCHHBIX (PUTYD, CBSI3aHHBIX C
CUMMETpHEN
Paznen 5. Beipaxkenus ¢ OykBamu (6 4acoB)
76. | [Ipumenenue OyKB IJIs1 3aUCH 1 YcTHBIM onpoc
MaTeMaTUYeCKUX BBIPAKEHUH U
MPEI0KEHUN
77. | byxkBeHHBIE BBIpaXKECHUS U 1 YcTHBIM onpoc
YHCJIOBBIE TIOJICTAHOBKU
78. | Haxoxxmenue 3HaYCHUS 1 YcTHBIM onpoc
OYKBEHHBIX BBIpAKCHUH
79. | bykBeHHBIE paBEHCTBa, 1 YcTHBIM onpoc
HaX0kJICHHE HEU3BECTHOTO
KOMIIOHEHTa
80. | ®opmymbl 1 YcTHBIH ompoc
81. | Konrponbhas pabora Ne5 1 1 KouTtponshas
pabota
Paznen 6. Harnsimaas reomerpusi. @urypsl Ha miockocTH. (14 qacoB)
82. | YUeTbIpexXyTONBHAK, IIPUMEPHI 1 YcTHEIH ompoc
YeThIPEXYTOJIbHUKOB
83. | IIpsMoyronbHUK, KBaparT, 1 YcTHBIM onpoc
CBOICTBa CTOPOH, YTJIOB,
JuaroHaien
84. | V3smepenue yrios 1 YcTHBIM onpoc
85. | [locTpoenue yrioB ¢ 3a1aHHOM 1 [TuceMenHbIN
rpajaycHOM Mepoi KOHTPOJIb
86. | Buapl TpeyTroapHIKOB 1 YcTHEIHM ompoc
87. | IlepumeTp MHOTOYTOJbHUKA 1 YcTHBIM onpoc
88. | Haxoxnenue nepumerpa 1 YcTHbIl onpoc
MHOT'OYT'OJIbHUKA
89. | [Imomans GUTYpHI 1 YcTHBIN onpoc
90. | Beruucnenne mmomaneit puryp | 1 YceTHBI# onpoc
Ha KJICTYaTOM Oymare
91. | ®opmynsl nepuMeTpa U 1 VYeTHBIM onpoc
IUIOLIA/IU NIPSIMOYTOJIbHUKA
92. | Beruucienue nepumMerpa u 1 [TuceMeHHbIN
TUIOIIAIU IPSIMOYTOJIbHUKA KOHTPOJIb
93. | llpubnmxeHHOE H3MEpPEHHE 1 VYeTHbIM onpoc
miomaan Guryp
94. | [IpubnmwxEHHOE H3MEpEeHUE 1 VYerHbli onpoc
JUTMHBI OKPYKHOCTH, TIIOIIATU
Kpyra
95. | Ilpaktrueckas pabora 1 [IpakTuyeckas
«[Inomans kpyra» pabora
Paznen 7. [lonoxwurenpHble B oTpHLIATEIbHBIE yncna (40 yacoB)
96. | llenble uncia 1 YcTHBIN onpoc
97. | IlonoxuTensHbIE U 1 VYeTHbIM onpoc
OTpHIaTEIbHBIE YHCIIA B
pEaJIbHON JKU3HU
98. | Moaynb uncia 1 YcTHBIN onpoc
99. | HU3o0pakeHue ETBIX YHCET 1 VYeTHbIM onpoc
TOYKaMH Ha KOOPJIMHATHOU
PSIMOM
100. | I'eomeTpuueckas 1 [MucemeHHbIN
MHTEPIIPETaLMsl MOAYJISI YUCIa KOHTPOJIb

101.

UunciioBble MPOMEKYTKU

YcTHBII onpoc
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102.

TIpumenenue npaBui
CpaBHCHU:, YIOPAOOYHNBaAHUSA
LEIBIX YHUCET

YcTHBIM onpoc

103. | ITocTpoeHune YNCIOBBIX YcTHBIN onpoc
MTPOMEIKYTKOB

104. | Pabora ¢ 9nCIOBBIMU [TuceMeHHBIIH
MIPOMEKYTKAMU KOHTPOJIb

105. | IlonoxuTtensHbIEC U YcerHbIiit onpoc
OTpHIIATEIbHBIE YHCIIA

106. | PaboTa ¢ MOIOKUTEITHHBIMU U YcTHEI ompoc
OTpULIATEIHHBIMU YUCIAMHU

107. | CpaBHEHHE OJIOKHUTENBHBIX U YcTHBIN onpoc
OTPHUIIATEIHHBIX YHUCETT

108. | CpaBHeHHE ABYX YcTHbIi onpoc
OTpULIATEIBHBIX YHUCET

109. | IlpumeHenne npaBuia YcTHBIN onpoc
CpaBHEHHS

110. | YmopsimounBaHUeE IENIBIX YUCEI YcTHBIM onpoc

111. | KonrponbHas pabora Ne6 KonTponpnas

pabota

112. | CnoxeHnue 9uces Ipu MOMOIITH YcTHEII ompoc
KOOPAMHATHOM IpsiMOM

113. | Cnoxenue oTpUIIATENbHBIX YcTHBIM onpoc
quCcen

114. | Cnoxenue gnces ¢ pa3HbIMU YcTHEII ompoc
3HaKaMU

115. | CnoxeHue NOJ0KUTEIBHBIX U YcrHbIl onpoc
OTpULIATEIBHBIX YHUCET

116. | Berunranue YcTHEII ompoc

117. | BeiuuTaHue NOJ0KUTENBHBIX U YcTHBIM onpoc
OTpHULIATEIHHBIX YHUCET

118. | CnoxeHue U BEIYUTaAHUE [TuceMeHHbIN
TOJIOKUTENBHBIX U KOHTPOITh
OTPHUIIATEIHHBIX YHUCETT

119. | YMHOXEHUE YcTHBIN 0npoc

120. | YMHOXEHUE TOTOKUTEIBHBIX U VYcrHbIl onpoc
OTPHUIIATEIHHBIX YHCET

121. | Jleneume YcTHEII ompoc

122. | JleneHue MOIOKUTEIBHBIX U YcrHbIl onpoc
OTpULIATEIHHBIX YHUCET

123. | YMHOXEHHE U JIeJICHHUE YcTHBIM onpoc
MOJIOKUTENBHBIX
OTpHULIATEIHHBIX YHUCET

124. | IlpuMeHeHHE CBOMCTB YcTHBIM onpoc
CIIOK€HUS U YMHOKEHHS JIIS
peoOpa3oBaHUs CYMM H
MIPOU3BEACHUH

125. | HaxoxneHnue 3HaueHUs VYerHbiit onpoc
YUCJIOBBIX BBIPAKCHHIM,

COJIepIKaIlUX JEHCTBUS C
MOJIOKUTENbHBIMU U
OTPUIIATEIHHBIMHU YUCIAMHU.

126. | Apudmerndeckue AeUCTBUS C [TuceMeHHbIN
MOJIOKUTEIEHBIMU U KOHTPOJIb
OTPUIIATEIHHBIMHU YUCIAMHU.

127. | BelmoiHeHUE OEUCTBUH C VYceTHbI onpoc
MOJIOKUTEIEHBIMU U
OTpHULIATEIHFHBIMHA YUCJIAMHU

128. | PemeHune TeKCTOBEIX 3a4a4 HA YcTHBIN onpoc
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JIBIDKEHNE

129. | PemreHne TEKCTOBBIX 3a/1a4 HA 1 YcTHEII ompoc
MTOKYTIKH

130. | PemieHue TEKCTOBBIX 3a/1a4 HA 1 YcTHbIit onmpoc
paboty

131. | PemreHre TEKCTOBBIX 3a11ad 1 YcTHEII ompoc
apu(MEeTHIECKUM criocoOoM

132. | PemieHue TEKCTOBBIX 33184 1 YcTHbIi onpoc
Pa3TUIHBIMU CIOCO0aMHU

133. | PemmeHne TEKCTOBBIX 3a11a4 1 YcTHEII ompoc

134. | Pemenue pa3auyuHbIX 1 YcTHBIM onpoc
TEKCTOBBIX 3314

135. | Korrponbnas padora Ne7 1 1 KonTtponbsHas

pabora
Paznen 8. [IpencraBienue naHHBIX. (6 YacoB

136. | IlpamoyronbpHast cuctema 1 YcrHBIM onpoc
KOOPAMHAT Ha TNIOCKOCTH

137. | KoopauHaThl TOUKH Ha 1 YcTHBIM onpoc
IJIOCKOCTH, abcIiucca u
OpJMHATa

138. | CronmbuaTsie 1 KPyTOBBIC 1 YcTHEII ompoc
JUarpaMMbl

139. | Ilpaktuyeckas padborta Ned 1 [IpakTrueckas
«IlocTpoeHne aAuarpaMm) pabota

140. | PelieHue TEKCTOBBIX 3aj1a4, 1 YcTHBIM onpoc
coJleprKallnX JTaHHbIE,
MIPEJICTABJICHHBIE B TA0JIMIAX

141. | PenieHue TeKCTOBBIX 3a/1ady, 1 YcrHbIit onmpoc
coJleprKallnX JTaHHbIE,
MIpeCTaBIICHHBIE HA
JiarpaMMax

Pasnen 9. Harnsigaas reometpusi. @urypsl B mpoctpancTse. (9 yacoB)

142. | IIpsaMoyToNbHBIN 1 YcTHEIH ompoc
napasuienenumnen, Kyo, mprusma,
nUpaMua, KOHYC, [IAITHHIID,
map u cepa

143. | U300paxkenune 1 YceTHbIi onpoc
POCTPAHCTBEHHBIX UTyp

144. | Ilpumep pa3BepToK 1
MHOTOTPaHHUKOB, [IWJIMH/PA U
KOHyca

145. | Ilpaktuueckas padora Ne5 1 [IpakTrueckas
«Co3nmanue Moneaen pabota
MTPOCTPAHCTBEHHBIX UTYP»

146. | IloHusaTue o0beMa 1 YcTHEI ompoc

147. | Enunuiisl u3MepeHus o0bema 1 YcTHBIM onpoc

148. | O0beM NpsIMOYTOIBHOTO 1 YcTHBIN onpoc
napasuiesenumeaa

149. | O6wem Kyba 1 YcTHBIH ompoc

150. | ®opmysl 06beMa 1 YcTHBIH ompoc

Pasnen 10. [ToBropenue, 00o0uieHne, cucremaTu3aius (20 4acoB)

151. | HeiicTBus c HaTypaJbHBIMU 1 YcTHbIi onpoc
YUCIaMHU

152. | Jlenmutenu u KpaTHBIC. 1 YcTHBIM onpoc
Haunbonbmmii o0Imuil 1eIuTenn,
HauMEHBIIIee 00IIee KpaTHOS

153. | IlapamrensHBIC U 1 YcTHEII ompoc
MEPIICHAMKYJ/ISIPHBIC MTPSIMbIE

154. | Ipobu 1 YcTHBIH onpoc
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155. | HdeticTBusi ¢ OOBIKHOBEHHBIMU 1 | 1 [TucemeHHbBII
JIECSITHYHBIMHU IPOOSIMHU KOHTPOJIIb
156. | OTHOIIEHUS ¥ IPOTIOPLIUHU 1 YcTHBIM onpoc
157. | Tlponent. 3agauu Ha OporeHTH | 1 YcTHBIN 0npoc
158. | Cummerpust 1 YcTHEI ompoc
159. | BykBeHHbIE€ BBIpAYKEHUSI 1 YcTHBIM onpoc
160. | durypsl Ha MIOCKOCTH 1 YcTHBII onpoc
161. | Ilenbie uyncna 1 YcTHBI ompoc
162. | CpaBHEHHE IOJIOKHUTENBHBIX U 1 YcTHbIM onpoc
OTPHUIIATEIHHBIX YHCET
163. | CnoxeHue u BEIYUTaHUE 1 YcTHBIM onpoc
MOJIOKUTENBHBIX U
OTPHUIIATEIHHBIX YHCET
164. | YMHOXEHHE U OEJICHUE 1 VYeTHbIM onpoc
MOJIOKUTENBHBIX U
OTPHUIIATEIbHBIX YHCET
165. | Apudmerndeckrie necTBUS C 1 [MucemeHHbIN
MOJIOKUTENTEHBIMA U KOHTPOITb
OTPHUIATEIbHBIMHI YUCIAMHU
166. | PemeHre TEKCTOBBIX 331184 1 YcTHBIN 0npoc
167. | IlpsimoyroibsHas cuctema 1 VYeTHbIM onpoc
KOOPAMHAT Ha TNIOCKOCTH
168. | JluarpamMmbl 1 YcTHBIM onpoc
169. | durypsl B IpOCTPaHCTBE 1 YcTHBII onpoc
170. | Kontposabnas padota Ne§ 1 1 KonTponpHas
pabora
Hroro 170 8 5
Aunreodpa 7 kiaacc
Ne n/m Tema ypoxka KonnuecTtBo yacoB Buner, hopmer
BCEro | KOHTPOJbHBIE | MPAKTUYECKHE | KOHTPOIS
paboThI paboTHI
Pasnen 1. Yncna u Beruncienus. PanmonasnpHble ynca. (25 4acoB)
1. IlonsTue paunoHansHoro yucna | 1 YcTHbIM onpoc
2. O06o00mmenne u cucremarusanus | 1 YcTHEI ompoc
3HaHUN 00 OOBIKHOBEHHBIX U
JECATUYHBIX Opo0sixX
3. Apudmernyeckue 1eHCTBHUS C 1 YcTHBIM onpoc
paIOHANBHBIMH YHCIIAMHU
4. Breruncnenne 3HaueHuit 1 YcTHBIM onpoc
BBIPAXXEHUH, COAEPIKALUX
OOBIKHOBEHHBIE U JIECATUYHEIC
Japobu
5. IIpumenenue cnoco6oB u 1 YceTHbIi onpoc
MPUEMOB TIPUBEICHUS
BEIpakeHHE K opme, Hanboee
YI0OHO# JIJIsl BEIYMCIICHUN
6. [IpeobpazoBanue APOOHBIX 1 [MucemeHHBIH
BBIpQXECHUN HA YMHOXEHHE U KOHTPOITh
JISIEHUE IECATUIHBIX IPO0ei K
JICHCTBHSIM C IIEJIBIMU YHCIaMH.
7. CpaBHEHME paLMOHATIBHBIX 1 YcTHBIM onpoc
qucen
8. YnopsaounBaHue 1 YcTHBIM onpoc
PaIMOHAIBHBIX YHCE
9. CpaBHeHue, yopsii0uYnBaHue 1 [MucemeHHbIH
paIMOHABHBIX YHCEI KOHTPOITb
10. | Crenens ¢ HaTypaIbHBIM 1 YcTHBIM onpoc

IIOKa3aTCJICM
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11.

Brrancienne 3HaueHNH
YUCJIIOBBIX U 6YKB6HHLIX
BBIPAKEHUHU, COJIEPIKALIUX
CTCIICHD

YcTHBIM onpoc

12. | KonrponsHas pabota Nel 1 KoHTponpHas
paboTa
13. | Pemenne 3ajad Ha HaxoskaeHHe | 1 VYerHbiit onpoc
JIpOOH OT YHCIIa
14. | Pemenne 3ama4d Ha HaxoxaeHue | 1 YcTHBIM onpoc
YHUCIIA 110 €T0 ApodH
15. | PemieHue OCHOBHBIX 3334 Ha 1 YerHbiit onpoc
Jipodu
16. | IIporeHTHI U3 peabHOMH 1 [TuceMeHHBIIH
MIPAKTHKH KOHTPOJIb
17. | Ilpu3Haku AETUMOCTH 1 YcTHbI onpoc
18. | Pa3noskeHue Ha MHOXKUTEIU 1 YerHbiit onpoc
HATypaJbHBIX YHCET
19. | Ilpu3Haku AeTUMOCTH, 1 IInceMeHHbIN
pa3ioKeHUsI HA MHOKHUTENN KOHTpPOJIb
HATYPaJIbHBIX YUCEIL
20. | Pemenwne 3a1a4d Ha 4acTH 1 YcTHEI omipoc
21. | Pemenwne 3a1a4q Ha MPOTICHTHI 1 YcTHBIM onpoc
22. | Pemenue 3aia4 Ha apobu 1 YcTHbIM onmpoc
23. | Ilpsimast u obpaTHast 1 YcTHbli onpoc
MTPONOPIOHAIBHOCTD
24. | Pemenwne 3a1a4d Ha IPSIMYIO U 1 YcTHEII ompoc
o0paTHYI0
MPONOPIMOHAIBHOCTD
25. | KontponbHas pabota Ne2 1 KoHTponsHas
pabora
Paznen 2. AnreOpanueckue BoipaxkeHus (27 yacoB)
26. | bykBeHHBIE BbIpaXKeHHs 1 YcTHBIM onpoc
27. | TlepemeHHBIE 1 YcTHBIM onpoc
28. | HomycTuMble 3HaYEHUS 1 VYerTHBI onpoc
MEePEeMEHHBIX
29. | HaxoxmeHue 3HAUCHUS 1 YcTHbIN onpoc
OYKBEHHBIX BBIPRXXEHUH TPU
3a/laHHOM 3HAaYeHHUU
MIEPEMEHHONU
30. | Beruucnenus no ¢popmynam 1 [TuceMenHbIN
KOHTPOITb
31. | BeruucieHue 3HaUCHHMA 1 YcTHBIM onpoc
OYKBEHHBIX BBIPAKCHUN
32. | PackpeiTue ckobok, npuBenenue | 1 YcTHbli onpoc
MOTOOHBIX CIIaraeMbIX
33. | IIpeoOpazoBanne OyKBEHHBIX 1 [TuceMeHHBIH
BBIpKCHUN KOHTPOJIb
34. | YMHOXEHHE U JIeNeHne 1 YcTHbIi onpoc
cTeneHei
35. | Bo3Benenue B CTeTICHD 1 YcTHBIM onpoc
TIPOU3BEIICHNS U CTETIEHU
36. | Hcnonb3oBaHue CBONCTB 1 YcTHbIi onpoc
CTEIEHU JIJIs1 IPE0Opa30BAHIS
BBIPAKECHUI
37. | KonrponbHas padoTa Ne3 1 KouTtponshas
pabota
38. | MHOTOWICHBI 1 YcTHEI ompoc
39. | CnoxeHue MHOTOUYJICHOB 1 YcTHEI ompoc
40. | BplunTaHue MHOTOUYICHOB 1 YcTHBIM onpoc
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41.

YMHOXXEHUE OTJHOYICHA Ha
MHOTOWIEH

YcTHBIM onpoc

42. | YMHOXeHuEe MHOTOUJICHA Ha 1 YcrHbIl onpoc
MHOTOWIEH
43, | JleWicTBUS ¢ MHOT'OUJICHAMH 1 [TuchrMeHHBIH
KOHTPOJIIb
44. | ®opMysl COKpAIIEHHOTO 1 YcTHBIM onpoc
YMHOXKEHHUS
45. | ®opmyiel KBagpaTa CyMMBI U 1 YcTHBIM onpoc
KBaJIpaTa pa3HOCTH
46. | IIpeoOpasoBaHue BEIpasKeHUN 1 YcTHBIM onpoc
npu oMoy GopMyJ1 KBaapara
CYMMBI M KBaJIpaTa Pa3HOCTH
47. | ®opmyiia pa3HOCTH KBaJAPATOB 1 YcTHBIM onpoc
48. | IIpeoOpa3zoBaHHEe BEIpAKCHUN 1 [TuceMenHbIN
NIPY TIOMOIIX (OPMYJIBI KOHTPOJIb
pa3HOCTH KBaJpaTOB
49. | PaznmoxeHHe MHOTOWICHOB Ha 1 YcTHEI ompoc
MHOKUTEINH TPU TOMOIIU
BBIHECECHUSI O0ILET0 MHOKHTEIIS
50. | Pa3noxeHne MHOTOUJICHOB HA 1 YcTHBIM onpoc
MHOKUTEIH TIPU TTOMOIITI
croco0a rpyniMpoBKH
51. | Pa3noxkeHue MHOTOUJICHOB HA 1 VYeTHbI onmpoc
MHOKUTEIN (POPMYJT
COKPAIIEHHOTO YMHOKEHHS
52. | KonrponbHas padota Ned 1 Koutponshas
pabora
Paznen 3. YpaBuenus u HepaseHcTa (20 gyacoB)
53. | YpaBHeHwus, mpaBuia 1 YerHBIi orpoc
npeoOpazoBaHus ypaBHEHUN
54. | PaBHOCHJIBHOCTb YpaBHEHUH 1 YcTHbIM onpoc
55. | JIunelHOE ypaBHEHUE C OJTHOU 1 YcTHBIM onpoc
NepEMEHHON
56. | Kopens nuHEIHOTO ypaBHEHUS 1 YcTHBIN onpoc
C OJIHOM mepeMeHHOM
57. | Peuienue nuHeHBIX ypaBHeHU | 1 [TucsMeHHbIN
KOHTPOJIb
58. | Pemenue 3ama4 npu nomMoIu 1 YcTHBIN onpoc
ypaBHEHUI
59. | Pemenue 3amad Ha IBMKECHUE 1 YcTHBIM onpoc
IIPYU [IOMOIIM YPABHEHUI
60. | Pemenue paznuuHbIX 3a7a4 npu | 1 YcTHBIN onpoc
TIOMOIIIM YpaBHEHUH
61. | Kourponbnas padora Ne5 1 KoHnTponsHas
pabota
62. | JIuHeitHOe ypaBHEHHE C IByMs 1 YcTHBIN onpoc
NEPEMEHHBIMU
63. | I'padux nmuueitHoTrO YypaBHenus | 1 VYeTHBI ompoc
C IByMS IEpEMEHHBIMHU
64. | Cucrema nByX JIMHEHHBIX 1 YcTHBIN onpoc
YPaBHEHUH C JBYMsI
nepeMeHHBIMU
65. | I'paduueckuii cioco6 perienus | 1 [TuceMeHHBIH
CHUCTEM JABYX JIMHEMHBIX KOHTPOJIb
ypaBHEHUH C IBYMSI
nepeMeHHBIMU
66. | OcobeHHOCTH pemieHus cucteM | 1 YcTHEI ompoc

YpaBHEHUH METOI0M
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IMOACTaHOBKHU

67. | Pemenne cuctem ypaBHEHUH 1 YcTHBIM onpoc
CHoco0OM MOICTAHOBKH
68. | Ilpumenenwue crocoda 1 [MucemeHHbIN
MTOCTAHOBKH K PEIICHUIO CHCTEM KOHTPOITh
YpaBHEHUI
69. | Ocobennoctu pemeHus cuctem | 1 YcrHbIit onmpoc
YpaBHEHUI METOAOM CIOKEHHSI
70. | Pemenne cuctem ypaBHEHUH 1 YcTHBIM onpoc
CrocoO0M CIIOKEHUS
71. | [lpumenenue cnocoba 1 YcTHbli onpoc
CIIO’KEHHS K PELICHUIO CUCTEM
YpaBHEHUI
72. | Kourponbnas padora Ne6 1 KoHnTponsHas
pabota
Pasnen 4. Koopaunate! u rpaduku. Oyskuuu. (24 gaca)
73. | KoopauHaTa TOYKHM HA IPSMO 1 YcTHBIM onpoc
74. | UncnoBble MPOMEKYTKH 1 YcTHBIM onpoc
75. | Pabota ¢ uncnoBbIMH 1 YcTHBIM onpoc
MIPOMEKYTKAMHU
76. | PaccrosiHue Mexay ABYMsI 1 VYcrTHBI onpoc
TOYKaMH KOOPJIMHATHOU
IPSIMOW
77. | IlpamoyronbHas cucreMa 1 YcTHbli onpoc
KOOPAMHAT Ha TNIOCKOCTH
78. | Ilpumepsl rpadukoB, 3agaHHBIX | 1 YcTHEII ompoc
dhopmynamu
79. | Hocrpoenue rpadukos 1 YcTHbIi onpoc
3aIaHHBIX (hopMyaMu
80. | Ucmonp3oBanue GhopMyIT s 1 YcTHEII ompoc
3asiaHus rpadukoB
81. | Urenue rpauKoB peasbHBIX 1 YcTHbIi onpoc
3aBUCUMOCTEN
82. | I'padprraeckmii crrocod 1 YcTHEII ompoc
NpeACTaBICHUS U aHAIN3a
Ppa3HO00pa3HOI JKU3HEHHOU
nHGbOpMAITHIH.
83. | KonrpompsHas pabota Ne7 1 KoHnTponsHas
pabota
84. | lloustue pyHkImu 1 YcrHbI onpoc
85. | I'paduk dbyHKITMH 1 YcTHEIHM ompoc
86. | IlocTpoenue rpadukoB 1 YcTHEII ompoc
dyHKIIH
87. | Pabota c rpadukamu pyHKIHI 1 [MucemenHbIN
KOHTPOITb
88. | CroiicTBa QyHKITHIT 1 YcTHEI ompoc
89. | Onpenenenue cBoricTB pynkuuun | 1 YcTHbIl onpoc
1o rpaduky
90. | Ucnons3oBaHue rpaduKoOB IS 1 [TucesMeHHbIN
OTIpe/ieTICHHs CBOMCTB (DYHKITHH KOHTPOITb
91. | JluneitHas GpyHKIHS 1 YcTHBIM onpoc
92. | CpoiicTBa IMHeliHON yHKIMH B | 1 YcTHBIM onpoc
3aBUCUMOCTH OT 3HAYEHUI
kodhpunmenTtosB k u b.
93. | [ocrpoenue rpaduka TuHEHHOH | 1 YcTHbIl onpoc
dyHKIIH
94. | OcobeHHOCTH TTOCTPOCHUE 1 [TuceMeHHBIH
rpaduka TMHEHHON OYHKITHN KOHTPOJTh
95. | I'paduk dynkuum y= Ixl 1 YcTHBIM onpoc
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96. | Korarponbnas padora Ne8 1 1 KoHTponsHas
pabora
Pasnen 5. [loBTopenue u 006001eHue. (6 4acoB)
97. | Unucna u BIUKCICHUS 1 YcTHbIM onpoc
98. | AnrebpandecKue BhIpaKESHUS 1 YcTHBIM onpoc
99. | YpaBHeHus 1 YcTHBIM onpoc
100. | Cuctemsl ypaBHEeHUH 1 YcTHBII onpoc
101. | dyHKUMHM 1 YcTHBII onpoc
102. | KonrponbHas padora Ne9 1 1 KonTponpHas
pabora
Hroro 102 9
Aunreopa 8 kiace.
Ne n/mt Tema ypoxka KonmuecTBo yacoB Bugpl, hopmbl
BCEro | KOHTPOJbHBIE | MPAKTUYECKHE | KOHTPOISL
paboThI paboTHI
Paznen 1. Yncna u Beruucinenns. KBagparaeie kopHU. (15 gacoB)
1. KBanpartHblil KOpEHb U3 Yucia 1 YcTHBI o1poc
2. [MonsTHE 00 MPPATOHATTEHOM 1 YcerHBI ompoc
RV OIE
3. JecsiTuuHble TPUOTMKEHUS 1 YeTHbI onpoc
MppaIOHAIBHBIX YHCE
4. [IpubmkeHHbIC 3HAYCHHUS 1 [TuceMeHHbIN
UppaLUOHANbHBIX YHUCET KOHTPOJIb
5. JelcTBuTENbHBIC YKCIIA 1 YcTHbIM onpoc
6. CpaBHEeHHE JeHCTBUTENBHBIX 1 VYeTHBI orpoc
qucen
7. Apudmernyeckuii KBaapaTHeld | 1 YcTHBIN onpoc
KOPEHb
8. OrieanBanue 1 [TuceMeHHbIH
KBaJIPAaTHBIXKOPHEH EITBIMU KOHTPOJITb
YUCJIAMU U JECATUUHBIMU
JIPOOSIMHU
9. VpaBHeHue Buja X°=a 1 YcTHBI o1poc
10. | CeoiicTBa apupMETHIECKUX 1 YerHBIi orpoc
KBaJIPATHBIX KOpHEH
11. | BeiuucieHue 3HaUCHHI 1 [MucemeHHbIN
BBIPAXKCHNH, COAEPIKAIIUX KOHTPOJITb
KBaJIpaTHbIE KOPHU
12. | BriHeceHHe MHOXKUTENS 3a 3HAK | 1 YeTHbIi onpoc
KOPHSA
13. | Buecenue MHOXUTES IO 3HAK | 1 YcTHBIM onpoc
KOPHSA
14. | IIpeoOpa3oBaHHEe YUCIOBBIX 1 YcTHbIM onpoc
BEIPKECHUH, COIEPIKAIIUX
KBaJIpaTHbIE KOPHU
15. | KonrposanHas padota Nel 1 1 KonTtponsuas
pabora
Paznen 2. Yncna u Beruncienus. CTeneHs ¢ IenbIM mokasareneM. (7 9acoB)
16. | Crenens c menabIM mokazarenem | 1 YcTHEII ompoc
17. | CranmapTHas 3a1MCh YMCIA 1 YcTHBIH ompoc
18. | 3amuce yncna B CTaHIaPTHOM 1 [TucemenHsIi
BUJIE KOHTPOJIb
19. | Pazmepsl 00BEKTOB 1 VYeTHBI ompoc

OKpY Karomero Mupa (0T
3JIEMEHTAPHBIX YaCTHII 10
KOCMHYECKHUX 0OBEKTOR),
JUIMTEIIbHOCTD TIPOLIECCOB B
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OKpYIKaroIleM MHUpe.

20. | CpoticTBa CTENICHH C IIEITBIM 1 YcTHEII ompoc
nokaszaTesieM

21. | IlpumeHeHHEe CBOICTB CTENEHU 1 YcTHBIM onpoc
JUTST
peoOpa3zoBaHUSBEIPAKEHUH,

COJIEpIKAIINX CTENEHH C IIENBIM
MIOKa3aTeleM.
22. | KontponpsHas pabora Ne2 1 1 KoHnTponpHas
pabota
Pasnen 3. Anrebpandeckue BeipakeHus. KBagpaTasril TpexuiieH. (5 yacos)

23. | KBanpaTHslil TpexusieH 1 YcTHbI onpoc

24. | KopHu kBagpaTHOTO TpexwieHa | 1 YcTHEIHM ompoc

25. | PasznmoskeHHne KBaapaTHOTO 1 YcTHBIM onpoc
TpexwieHa Ha MHOKUTEIH

26. | PaznoxeHue kBagpaTHOTO 1 YcTHBIM onpoc
TpexwieHa Ha MHOXHTEIH T10
dhopmyme

27. | Ucnonp3oBanue pa3ioxeHus Ha | 1 [TuceMenHbIN
MHOKHTEIHN JUIS KOHTPOJIb
peoOpa3oBaHus BEIpAKESHUH

Paznen 4. Anrebpandeckue BelpakeHus. Anredpandeckas 1po0s. (15 gacos)

28. | Anrebpamnyeckas ApoOb 1 YcTHBIM onpoc

29. | Anrebpanyeckue BbIpaKESHUs 1 YcTHBIM onpoc

30. | HomyctuMmble 3HaYEHUS 1 VYerHBI onpoc
TIepEMEHHBIX, BXOJSIINX B
anreOpandecKue BhIpaKEeHHS

31. | Obnactp onpenencHus 1 ITuceMenHbI
PaIMOHAIEHOTO BBIPAXKECHHS KOHTPOITb

32. | OcHOBHOE CBOMCTBO IpoOH 1 YcTHEIHM ompoc

33. | IlpuMeHeHHEe OCHOBHOTO 1 YcTHbI onpoc
CBOHCTBa alIreOpandecKon
JIpoOH I TIpeoOpa3oBaHMs
Jpobei

34. | Coxkpamienue apobei 1 YcTHbIM onpoc

35. | Ilpumenenue cokpaimenuss amsa | 1 [TuceMenHbIN
peoOpa3oBaHus IPoOei KOHTPOJTh

36. | Cnoxenue anredpandecKux 1 YcTHEII ompoc
JIpoOei.

37. | Beluutanue anreObpandeckux 1 YcTHBIM onpoc
Jpo0eii.

38. | YMHOXeHHE anreOpandecKux 1 YcTHEII ompoc
JIpoOei.

39. | Hdenenue anredbpandeckux 1 YcTHbli onpoc
Jpo0eii.

40. | IlpeoOpa3oBaHme BEIpAKCHHIA, 1 [TuceMeHHBIH
coJeprKalux anreOpandeckue KOHTPOJIb
JIpoou

41. | IlpumensITH MpeoOpa3oBaHUS 1 YcTHEIH ompoc
BBIPKCHUH /TS pEIICHUS
3a/1a4.

42. | KontponbsHas padorta Ne3 1 1 Koutponshas

pabora
Paznen 5. YpaBuenus u HepasencTBa. KBagpatasle ypaBHeHus. (15 gacoB)

43. | KBagpatHoe ypaBHEHHE 1 YcTHBIM onpoc

44. | HenonHoe kBagpaTHOE 1 YcTHBIM onpoc
ypaBHEHHE

45. | ®opmyrna KOopHEH kBaagpaTtHoro | 1 YcTHBIM onpoc

ypaBHEHHUS
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46.

Pemenue kBagpaTHbIxX
YpaBHEHUH IIPU MOMOILU
KOpHeil

YcTHBIM onpoc

47. | PemeHne kBaJpaTHBIX 1 [TucemenHsIi
ypaBHEHHII CO BTOPHIM YETHBIM KOHTPOITh
ko3 dunrienTOM

48. | Teopema Buera 1 YcTHbI onpoc

49. | Teopema, oOpaTHas TeopeMe 1 YcTHBIN onpoc
Bueta

50. | Pemenue ypaBHEHUH, 1 YeTHBI opoc
CBOJISLINXCS K KBaJJPaTHBIM

51. | Pemienue ypaBHEHHUI, 1 [MucemeHHbIN
CBOJAIINECA K KBaJIpaTHBIM, C KOHTPOITb
MIOMOIIBIO TPe0Opa3oBaHuil U
3aMEHOU MepeMeHHOU

52. | lpocreiimue qpoOHO- 1 YcTHbIM onpoc
palioHaIbHbIE YPaBHEHUS

53. | Peurenue npocreimux apooHo- | 1 [TuceMeHHBIH
palMOHAJIBHBIX YPaBHEHUH KOHTPOJIb

54. | PelieHue TEKCTOBBIX 3a/1a4 C 1 YeTHbIi onpoc
MOMOIIBIO KBaIPATHBIX
YpaBHEHUI

55. | PelieHue TEKCTOBBIX 3a/1a4 C 1 YeTHbI onpoc
TeOMETPUYECKHM CMBICIIOM

56. | Pemenue pa3iarmdHBIX 1 YeTHBIi orpoc
TEKCTOBBIX 33]1a4 C TIOMOIIBIO
KBaJpaTHBIX YpPaBHEHUH

57. | KonrponbHas padora Ned 1 1 KonTponpHas

pabota
Paznen 6. YpaBHenus u HepaBeHcTBa. Cuctemsl ypaBHeHui (13 gacoB)

58. | JIuneitHOe ypaBHEHHE C IByMs 1 YcTHbIM onpoc
NEepPEMEHHBIMH, €ro rpaduk

59. | llpumeps! pemienns ypaBHeHnin | 1 YerHBI orpoc
B IEJIBIX YHCTaX

60. | Pemenue cucrem nByx 1 YcTHbIl onpoc
JIMHEHHBIX YPABHEHUH C IBYMS
NepEeMEHHBIMU CITOCOOOM
MIOJICTAHOBKH.

61. | [Ipumenenue cnocoba 1 YcTHBIM onpoc
MOJCTAaHOBKHU K PEIICHHIO
CHUCTEM JIBYX JIMHEHHBIX
YpPaBHEHUH C ABYMS
HEePEeMEHHBIMHU.

62. | Pemenue cucrem AByX 1 VYerTHBI onpoc
JIMHENHBIX YPAaBHEHUN C IBYMs
NepEeMEHHBIMU CIIOCOOOM
CJIOKCHHS.

63. | IlpumeHneHune crocoba 1 [TuceMeHHBIIH
CJIOKEHHUS K PELIEHUIO CHCTEM KOHTPOJIb
JIBYX JINHEHHBIX ypaBHEHUI ¢
JIByMsI TIEPEMEHHBIMH.

64. | OcobeHHOCTH pelICHUS 1 YcTHEI ompoc
HEJIMHENHBIX YpaBHEHUI ¢
JIByMsI IEPEMEHHBIMU

65. | llpumeps! permeHus 1 VYeTHBI ompoc
HEJIVHEWHBIX YPaBHEHUH C
JIByMsI IEPEMEHHBIMU

66. | I'paduueckas uaTepnperanms 1 YcTHbIM onpoc

YpPaBHEHMUS C ABYyMS
MIEPEMEHHBIMU U CUCTEM
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YpaBHEHUH C IBYyMS
nepeMeHHBIMH.
67. | Iocrpoenuerpaduros 1 [MucemenHbIH
JMHEHHBIX YpaBHEHUN KOHTPOJIb
68. | PemeHne TEKCTOBBIX 3a11ad C 1 YcTHEII ompoc
ITOMOIIBIO CHCTEM YPaBHEHHU
69. | PemeHue pa3auuHbIX 1 YcTHBIM onpoc
TEKCTOBBIX 33]1a4 C TOMOIIBIO
CUCTEM YpaBHEHUH
70. | Korrponbnas padora Ne5 1 KoHnTponsHas
pabota
Pasnen 7. YpaBuenus u HepaBenctBa. Hepasencrsa. (12 yacoB)
71. | YucioBble HEpaBEeHCTBA 1 YcTHBIM onpoc
72. | CBoiicTBa YHCTIOBBIX 1 YcTHEII ompoc
HEPaBEHCTB
73. | HepaBeHnctBo ¢ oHOM 1 YcrHbIit onmpoc
MepEMEHHOU
74. | Jlunetinpie HepaBEHCTBA C 1 YcTHBIM onpoc
OJIHOU IIEPEMEHHOMI
75. | Uzo0Opaxenue pemeHus 1 YcTHBIM onpoc
HEPaBEHCTB Ha YMCJIOBOU
IPSIMOIA.
76. | Pemenue nuHEMHBIX 1 YcTHBIM onpoc
HEPaBEHCTB C OAHOMN
MIepEMEHHON
77. | OcobeHHOCTH pelIeHUS 1 [TuceMeHHBIH
HEPaBEHCTB C OAHOMN KOHTPOJIb
MIepEMEHHOU
78. | Cuctemsl IMHEHHBIX 1 YeTHBI ompoc
HEPABEHCTB C OJIHOU
NIEPEMEHHON U MX pelICHUE.
79. | Uzo0paxeHnue pemeHus 1 YcTHbIl onpoc
CHCTEMBI HEPaBEHCTB Ha
YHCIIOBOM NIPsIMOM
80. | Pemenue cuctem JUHEHHBIX 1 [MucemeHHbIN
HEPaBEHCTB KOHTPOITb
81. | M3oOpaxeHne pemeHus 1 YcTHbI# ompoc
JIMHEHHOTO HEPABEHCTBA U UX
CHCTEM Ha YUCIOBOU MPsIMOU
82. | KonrponbHas pabora Ne6 1 KonTponpHas
pabota
Paznen 8. ®ynakiuu. OCHOBHBIE TOHSTHSI. (5 4aCOB)
83. | llonstue pyHkImu 1 YcTHbIM onpoc
84. | Obnacth onpeneneHus u 1 YcTHbIl onpoc
MHOYKECTBO 3HAYCHUH (YHKIHH.
85. | CrocoOblI 3amanusi pyHKIMN 1 YcTHBIH ompoc
86. | I'paduk pyukimum 1 YcTHbIi onpoc
87. | CroiicTBa (hyHKIHMH, UX 1 [MucemeHHbIN
0oTOOpakeHne Ha TpaduKe KOHTPOJTh
Paznen 9. @ynkunu. Yncnossle pyHknuu. (9 yacos)
88. | UreHue u nmocTpoeHue 1 YcTHbIi onpoc
rpadukoB QYHKIHH
89. | IIpumepsl rpaduKoB QYHKITHI 1 YcTHEI ompoc
90. | I'paduku pyHKIHA, 1 YcTHEII ompoc
OTpaXKaIOLIUX peabHbIe
TPOIIECCHI
91. | OyHKINH, OIMCHIBAIOIINE 1 YcTHBIM onpoc
MPSIMYIO ¥ O0paTHYIO
PONOPIMOHAJIEHEIE
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3aBUCUMOCTH, WX TpaduKu

92. | I'nnepboia 1 YcTHEIHM ompoc
93. | IlocTpoeHue runepooIIbI 1 YcTHBIM onpoc
94. | I'paduk dpyukimu y=x> 1 YcTHBIM onpoc
95. | dynkmmy=x, y=x’,y=y x,y=x, | 1 VeTHsli ompoc
rpaduuecKoe peleHne
YPaBHEHUH U CUCTEM
YpaBHEHUI
96. | KonrpomsHas pabora Ne7 1 1 KouTtponpnas
paboTa
Pazgen 10. [ToBTopenue u 06o6uieHue. (6 4acoB)
97. | KBagpatHble KOpHU 1 YcTHBIM onpoc
98. | AnreOpamueckue 1poou 1 YcTHBIM onpoc
99. | KBagparHble ypaBHEHHS 1 YcTHBI o1poc
100. | Cuctemsl ypaBHEHHH 1 YcTHBI o1poc
101. | JIuneliHple HEpaBEHCTBA 1 YcTHbI onpoc
102. | KonrponbHast paboTa Ne8 1 1 Koutponshas
pabora
Htoro 102 8

Auredpa 9 kiacc.

Ne i/m Tema ypoxka KonuuectBo yacos Buner, hopmer
BCErO | KOHTPOJIbHBIC | MPaKTUYECKHE | KOHTPOIA
paboThI paboThI
Paznmen 1. Yncna u Beruncienwns. JeiicTButenpHble uncia. (9 9acoB)
1. PanmonansHble uyncina, 1 YcTHBIM onpoc
UppalrdOHANbHBIC YHCIIA,
KOHEYHbIE 1 OECKOHEUHBIE
JIECSITHYHBIE IPOOH
2. MHOXeCTBO 1eUCTBUTEIBHBIX 1 YcTHBIM onpoc
YHUCel, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHBIC AECATHYHbIC
Jpobu
3. B3anMuO oHO3HAYHOE 1 YcTHEI ompoc
COOTBETCTBHUE MEXKTY
MHOKECTBOM JEHCTBUTEIBHBIX
YHCeNl © MHOKECTBOM TOYEK
KOOPAMHATHOM NIPsIMOM
4. CpaBHEHHE JEWCTBUTENBHBIX 1 YcTHbIM onpoc
qucen
5. ApudmeTnyeckue NeiCcTBUs C 1 [TuceMeHHbIN
JIEHCTBUTEIHHBIMHA YUCTAMHU KOHTPOJIb
6. [IpubnmxeHHoe 3HaUEHUE 1 YcTHbIM onpoc
BEJIMYUHBI, TOYHOCTH
NpUOIIKEHHS
7. OkpyTieHue yncen 1 YcTHBIM onpoc
8. IIpukunaka u oneHka 1 VYceTHbI onpoc
PE3yIBTATOB BEIYUCICHUI
9. KonTponbHas pabora Nel 1 1 KonTtponbsHas
paboTa
Paznen 2. YpaBHEHUs M HepaBeHCTBA. Y paBHEHMsI ¢ 0/iHOM nepeMeHHoH (14 gacoB)
10. | JluneliHOoe ypaBHEHHE 1 YcTHBIM onpoc
11. | Pemenune ypaBHeHHUH, 1 YerHBI orpoc
CBOJISIIIMXCS K TMHEHHBIM
12. | KBagpatHoe ypaBHEHUE 1 YcTHbIM onpoc
13. | Henonxele kBagpaTHBIE 1 YcTHbIM onpoc
ypaBHEHUs
14. | PemeHne KBaJpaTHBIX 1 IInceMeHHbIN
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YpaBHEHUI

KOHTPOITb

15.

Pemienue ypaBHeHUH, 1
CBOJISIIMXCS K KBAPATHBIM

YcTHBIM onpoc

16.

Pemenne kBagpaTHBIX 1
YpaBHEHUH METOJIOM 3aMEHBI
MepeMEeHHBIX

IInceMeHHbBIN
KOHTPOJIb

17.

BukBagpaTHble ypaBHEHUS 1

YcTHBIM onpoc

18.

Pewenne ypaBHeHui, 1
CBOJSIIIMMCSL K OMKBaPaTHBIM

YcTHBIM onpoc

19.

IIpumepsl perienus ypaBuenuii | 1
TPETbEU U YETBEPTON CTETIEHU
pa3JIOKEHHEM Ha MHOKHTEIIN

ITuceMeHHbBIH
KOHTPOJIb

20.

JpoGHo-parmoHaasHbIC 1
YpaBHEHUSA

YcTHBIM onpoc

21.

Pemenne apoOHO- 1
paIlMOHAIbHBIX YPAaBHCHHM

YcTHBIM onpoc

22.

Pemenne TekCTOBBIX 32724 1
anre0pandecKuM METOI0M

YcTHBIM onpoc

23.

Kontponbnas padora Ne2 1 1

KonTponpnas
pabota

Paspgen 3.

Ypasuenus n HepaBeHcTBa. Cuctemsl ypaBHeHHH (14 9acoB)

24,

JIuHeitHOE ypaBHEHUE C IBYMS 1
ePeMEHHBIMU

YcTHBIM onpoc

25.

JIuneiinoe ypaBHEeHHE € IByMS 1
MIEPEeMEHHBIMHA U €T0 TpaduK

YcTHBIM onpoc

26.

CucreMa IByX JTUHEHHBIX 1
ypaBHEHUI ¢ TByMS
TIEPEMCHHBIMU M €€ PEIIICHHUE.

YcTHBIM onpoc

27.

Pemenue cucrem 1Byx 1
JIMHEHHBIX YPAaBHEHUH C IBYyMs
NepEMEHHBIMU IrpadUIeCKUM
crnocoooM

YcTHBIM onpoc

28.

Pewrenune cucrem nByx 1
JIMHEHHBIX YPAaBHEHUN C IBYyMs
NEpEMEHHBIMH CIIOCOOOM
MOJICTAHOBKH

VYeTHBI ompoc

29.

Pewrenune cucrem nByx 1
JIMHENHBIX YPAaBHEHUN C IByMs
NEPEMEHHBIMH CIIOCOOOM
CIIOKEHHUs

IInceMeHHbIN
KOHTPOJIb

30.

Cucremsbl ABYX ypaBHEHUH, 1
OJIHO U3 KOTOPBIX JUHEMHOE, a
Jpyroe — BTOPOH CTENEHU

VYerHbI onpoc

31.

Pewrenue cuctem nByx 1
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a JPYro€ — BTOPOU
CTENEeHU

VYeTHBIM onpoc

32.

TIpumenenue npuémoB pemenust | 1
CHCTEMBI JIByX

JIMHENHBIX YPABHEHUN C IBYMs
MIEPEMEHHBIMHU M CUCTEMBI IBYX
ypaBHEHUi1, B KOTOPBIX OJHO
YpaBHEHUE HE ABISETCA
JIMHEHHBIM

ITuceMeHHbBIH
KOHTPOJIb

33.

I'padmaeckas naTepIIpeTAIUSL 1
CUCTEMBbI YPaBHEHUH C IBYyMS
NEPEMEHHBIMU

VYeTHBI ompoc

34.

Hcnons3oBanne 1
(yHKIMOHANEHO-TpadUIecKnx
NPEACTABICHUN [JIsl pEIIEHUS U

YcTHbIM onpoc
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WCCIIEZIOBaHUS YPaBHEHUN U
CHUCTEM

35. | PemeHue TeKCTOBBIX 3a/1a4 1 YcTHBIM onpoc
anredpandecKkuM crnocoOom

36. | PemeHne TEKCTOBBIX 3a/1ad C 1 YcTHEII ompoc
ITOMOIIBIO CHCTEM YPaBHEHHU

37. | KonrponbHas pabota Ne3 1 1 KouTtponshas

pabota
Paznen 4. YpaBuenus u HepaBeHcTBa. HepasencTna. (16 Jacon)

38. | UncnoBble HEpAaBEHCTBA 1 YcTHEII ompoc

39. | YucnoBsle HEPAaBEHCTBA U UX 1 YcTHbIl onpoc
CBOICTBa

40. | JIuHeiiHbIe HEpABEHCTBA C 1 YcTHBIM onpoc
OJHOM MepeMEeHHOMN

41. | JIuneliHble HEpABEHCTBA C 1 YcTHBIM onpoc
OJIHOM IIEPEMEHHOH U UX
peleHus

42. | Pemenne muHEHHBIX 1 [MucsmeHHbII
HEPaBEHCTB C OAHOM KOHTPOJIb
TIepEMEHHOU

43. | CucreMbl THHEHHBIX 1 YcTHEII ompoc
HEPABEHCTB C OJIHOU
TIepEMEHHOMN

44. | Cucremsbl TMHEHHBIX 1 YcTHBIN onpoc
HEPaBEHCTB C OJIHOU
IIEPEMEHHON U UX PELICHHE

45. | Cucremsbl TMHEHHBIX 1 YcTHBIN onpoc
HEPaBEHCTB, BKJIFOYAIOLINX
KBaJIpaTHOE HEPABEHCTBO

46. | Pemenne cucrem JIMHEIHBIX 1 [TucsMeHHbIN
HEPaBEHCTB C OAHOMN KOHTPOJIb
MIepEMEHHOU

47. | KBampatHble HEpaBEHCTBA 1 YcTHBII o1poc

48. | KamparHble HepaBeHCTBAa M UX | 1 YerHBIi orpoc
pemeHue

49. | PemeHne kBagpaTHBIX 1 YcTHbIM onpoc
HEPaBEHCTB, UCIIOIB3YS
rpaduyYecKUe MpeICTaBICHUS

50. | Pemenune kBagpaTHBIX 1 [IucemenHsIi
HEPaBEHCTB METOJIOM KOHTPOJIb
WHTEpBAJIOB

51. | I'paduueckas uaTepperanyus 1 VYerHbli onpoc
HEpPaBEHCTB U CHCTEM
HEPaBEHCTB C ABYMsI
nepeMeHHBIMU

52. | Pemenue HepaBeHCTB U cucteM | 1 VYerHbli onpoc
HEPaBEHCTB C ABYMsI
HEPEMEHHBIMH € IIOMOLIBIO
rpadMuecKOr HHTepIpeTauu

53. | KonrponbHas padora Ned 1 1 KonTtponbHas

pabora
Paznmen 5. ®ynkmun. (16 gacos)

54. | Keagpatnunas GyHKUus 1 YcTHBII onpoc

55. | 'paduk kBagpaTHuHOMH 1 VYerHbli onpoc
hyHKIHH

56. | KBagparuunas GhyHKIHA, e€ 1 VYeTHbIM onpoc
rpad¥K B CBOKCTBA

57. | lapabona 1 YcTHBIH ompoc

58. | KoopauHathl BEpIIUHbL 1 YcTHBIM onpoc
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mapaboIIsl

59. | Och cuMMeTpHH TTapadOIIbI 1 YcTHEIHM ompoc

60. | Ocobennoctu rpaguka 1 [MucemeHHbIH
KBaJPaTHYHON PYHKIUH y = ax’ KOHTPOJIb
+bx+c

61. | Crenennasle GyHKINA C 1 YcTHEII ompoc
HATYypaJLHBIM TIOKA3aTeleM 2,
ee rpadMK M CBOWCTBA

62. | Crenennasle GyHKINA C 1 YcTHEII ompoc
HATypaJbHBIM IIOKa3aTeeM 3,
ee rpadMK M CBOWCTBA

63. | Crenennble GpyHKIUH C 1 [MucemeHHbIN
HATypPAIbHBIMU MTOKA3ATEISIMU 2 KOHTPOJIb
U 3, X rpadMKH U CBOMCTBA

64. | I'paduxu ¢pynkunity=kx, 1 YcTHBIN onpoc
y=kx+b

65. . 1 YcTHEI ompoc
I'padukn (l)yHKI_II/II/Iy:;

66. | I'paduku pynkmmity=ax’,y=ax’ | 1 VcTHBII onpoc

67. | T'paduku pyHKImi y=y/ x 1 YcTHbIi onpoc

68. | I'paduku dynkumit y= Ixl 1 YcTHbIH onpoc

69. | KonrponpHas pabota Ne5 1 KouTtponpnas

pabora
Paznen 6. Yncnosele mocnepoBaTenbHOCTH. (15 yacoB

70. | IloHsATHE YKCIOBOM 1 VYerHbli onpoc
MOCTIeI0BATEILHOCTH

71. | 3aganue mociaea0BaTEIbHOCTH 1 VYeTHbI onpoc
PEKYppEHTHO (hOopMYIIOi U
(dhopMyIIoii n—To YieHa

72. | Apudmerndeckas u 1 VYeTHbIM onpoc
reoMeTpruYecKasi MPOTPECCHH

73. | ®opmyna n-ro 4wieHa 1 YcTHBI ompoc
apu(METHIECKOH POTrPECCHU

74. | ®opmyrna CyMMBI EPBBIX N 1 VYeTHbI onpoc
YJICHOB apU(METHICCKOM
IIpOrpeccuu

75. | Pewienue 3aga4y npy NOMoIH 1 [TuceMeHHbIN
thopmyi apuhMeTHIecKoit KOHTPOJTb
MIPOTPECCHHU

76. | ®opmyna n-ro 4ieHa 1 YcTHbI onpoc
reOMETPHUYECKOH MPOrpeccuu

77. | ®opmyna n WICHOB 1 YcTHBIM onpoc
TeOMETPHUIECKON POTpecCcun

78. | Pemienue 3ama4 npu MOMOIITH 1 [TuceMeHHbIN
(hopMyn reoMeTpUIecKom KOHTPOJIb
MIPOTPECCHHU

79. | N3obpaxeHue 4IeHOB 1 YcTHEII ompoc
apu(pMeTHIECKON porpeccuit
TOYKaMH Ha KOOPAWHATHON
TJIOCKOCTH

80. | N3oOpakeHne WICHOB 1 YcTHEI ompoc
reoMeTpUYeCcKOl porpeccuit
TOYKaMH Ha KOOPAWHATHON
TJIOCKOCTH

81. | JlmuneitHbIii pocT 1 YcTHBI o1poc

82. | DKCnOHEHIMATBHBIN pocT 1 YcTHbI onpoc

83. | CnoxxHble IPOLEHTHI 1 YcTHbI onpoc

84. | KontpompsHas pabota Ne6 1 KoHTponsHas

pabora
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Paznen 7. I[loBTopenune, 00001IeHNEe, ccTeMaTH3aIusl JaHHbIX (18 gacoB)

85. | CpaBHEHHE IEHCTBUTEITHHBIX 1 YcTHEII ompoc
qucen

86. | HeicTBus ¢ AEHCTBUTENBHBIMU 1 YcTHbIi onpoc
YKcIaMu

87. | Pemenue 3a7a9 Ha IPOIIEHTHI 1 YcTHBIM onpoc

88. | OTHomIEeHus, IPOTIOPLUHU 1 YcTHBIM onpoc

89. | Oxpyriaenue, npubIKEHHE, 1 YcTHbIM onpoc
OLICHKA

90. | PemeHue TEKCTOBBIX 3a1a4 1 ITucemeHHBIN
apudMeTnIecKkuM crocooom KOHTPOJIb

91. | JluneiiHble ypaBHEHHUS 1 YcTHBIM onpoc

92. | KBagpaTHble ypaBHEHUS 1 YcTHBIN onpoc

93. | JpoGHO-pannoHaIbHBIE 1 VYeTHbIM onpoc
ypaBHEHUs

94. | Cuctemsl ypaBHEeHUH 1 YcTHBII onpoc

95. | AnreOpanueckue BRIpaKEHUS 1 YcTHBIM onpoc

96. | IlpeobOpa3oBanue 1 [MucemenHbIN
anredpanyecKrx BHIPAKEHHHA KOHTPOJIb

97. | ®ynkuuu 1 YcTHBII onpoc

98. | I'paduxu pyHKIMit 1 YcTHbIM onpoc

99. | CroiicTBa n3y4eHHbIX GyHKmid | 1 YcTHbIM onpoc

100. | I'padprueckoe pemenue 1 YceTHbIi onpoc
YpaBHEHUI

101. | I'paduueckoe pemenne cuctem | 1 YcTHBIN onpoc
ypaBHEHUI

102. | KonrponsHas paborta Ne7 1 1 KontponpsHas

pabota

Hroro 102 7

I'eomerpus 7 kaacc.

Ne i/m Tema ypoxka KonuuectBo yacos Buner, hopmer
BCErO | KOHTPOJbHBIC | MPAaKTUYECKHE | KOHTPOIA
paboTsl paboTHI
Pazmen 1. Ilpoctefimme reomeTpudeckne GUTYPHI U X CBOMCTBA. M3MEpeHHE TeOMETPUUIECKUX BEITUIHH.
(14 gacoB)
1. [Ipocreiimme reomerpuueckue 1 YcTHBIN onpoc
00BEKTHI TOUKH, TIPSAMBIC, JTYIH
U YTIIBI
2. MHOroyroisHUK 1 YcTHbI onpoc
3. Jlomanas 1 YcTHBIN onpoc
4. CMeXHBIE M BEpTUKAITEHEIE 1 YcTHEIH ompoc
YTIIBI
5. Permrenue 3agad mo reme 1 IInceMeHHbBIN
«CMexXHbIe U BEpTUKAJIbHBIC KOHTpPOJIb
YTIIBI»)
6. PaGora ¢ mpocreitmmmu 1 YceTHbIi onpoc
yepTeKaMu
7. ITocTpoeHue uepTexeit 1 YcTHbI onpoc
8. TlocTpoenus npu noMouiu 1 YcTHBIM onpoc
LUPKYJI U TUHEUKH
9. IIpocreitiue 3agaun Ha 1 IInceMeHHbBIN
MIOCTPOEHHE KOHTPOJIb
10. | M3Mmepenne TUHEHHBIX BeTUInH | 1 YcTHBIM onpoc
11. | 3mepeHue yriioBbIX BEITUYUH 1 YcTHBIM onpoc
12. | Beruucnenue oTpe3koB U yriaos | 1 [TuceMeHHbIN
KOHTPOJIb
13. | IlepuMetp ® momangs GUTyp, 1 YcTHBIM onpoc
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COCTaBJICHHBIX U3
MHOT'OYT'OJIbHUKOB

14. | KonrponwHas pabota Nel 1 KouTtponshas
pabota
Paznmen 2. Tpeyronpauku. (22 daca)
15. | Ilonarue o paBHBIX 1 YcTHBIM onpoc
TPEYTroNbHHUKAX U IEPBUYHBIC
MIPEJCTABIEHUS O PaBHBIX
(KOHTPY?HTHBIX) QHUTypax
16. | IlepBbrit mpu3HAK paBEeHCTBA 1 YeTHBI opoc
TPEYTOIbHHUKOB
17. | Pemienue 3ama4 Ha nepBbIi 1 ITuceMenHbIH
MIPHU3HAK PaBEHCTBA KOHTPOITb
TPEYTOJIHHUKOB
18. | Bropoii mpu3HaK paBeHCTBA 1 YcTHBIN onpoc
TPEYTOIBHHUKOB
19. | Pemenue 3ama4y Ha BTOPOM 1 [TuceMeHHBIIH
MIPU3HAK PaBEHCTBA KOHTPOJTb
TPEYTOIBHHUKOB
20. | Tperuil npu3HaK paBeHCTBA 1 YcTHbIM onpoc
TPEYTOJIHHUKOB
21. | Pemenue 3ama4 Ha TpeTUi 1 YerHBI orpoc
MIPU3HAK PaBEHCTBA
TPEYroJIbHUKOB
22. | Pemenwne 3ama4 Ha MPU3HAKA 1 IInceMeHHbIN
paBEHCTBA TPEYTOJIbHUKOB KOHTPOJIb
23. | Ilpu3Haku paBeHCTBA 1 YcTHbIM onpoc
IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB
24. | Pemienwue 3a1a4 Ha MPU3HAKU 1 IInceMeHHbIN
PaBEeHCTBA NPSAMOYTOJIBHBIX KOHTPOJIb
TPEYTOJIbHUKOB
25. | CBo#cTBO MEAMAHBI 1 YcTHBIM onpoc
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
26. | Kontponbnas pabota Ne2 1 KonTponpHas
pabora
27. | PaBHOOeaApeHHBIH U 1 VYerHbI onpoc
PaBHOCTOPOHHUI TPEYTOJIBHUK
28. | IlpusHaku paBHOOEIPEHHOTO 1 YcTHBIM onpoc
TPEyroJbHUKA
29. | CgoiicTBa paBHOOEIPEHHOTO 1 YceTHbIi onpoc
TpEyroJbHHUKA
30. | IlpoTtuB GombIel CTOPOHBI 1 [MucemeHHbIN
TPEYTOJIbHUKA JIEKUT OOJIBIINI KOHTPOJIb
yroiu
31. | Ilpocreiinne HepaBeHCTBA B 1 VYerHbli onpoc
reoMeTpUn
32. | HepaBeHCTBO TpeyrojibHUKa 1 YcTHBIN onpoc
33. | HepaBenctBo 10MaHO# 1 [TuceMeHHBIH
KOHTPOJIb
34. | IlpaMoyronbpHbI€ TPEYTONBHUK C | 1 YcTHbIM onpoc
yriom B 30°
35. | llepBble moHSATHA O 1 VYeTHbI onpoc
JI0Ka3aTeJIbCTBaX B TEOMETPHH
36. | Konrponbhas pabora Ne3 1 KonTponpHas
pabora
Paznen 3. [lapamiensHble IpsiMble, CYMMa YIJI0B TpeyroibHuKa. (14 yacos)
37. | lapannenbHble MpsIMbIe 1 YcTHBII onpoc
38. | CpoiicTBa napauieabHbIX 1 YcTHbIM onpoc
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MIPSIMBIX

39. | Ilareii moctynar EBkimma 1 YcTHEIHM ompoc
40. | IlpusHaku napajyuieabHOCTH 1 YcrHBIM onpoc
TPSIMBIX
41. | IlpusHaku napauieIbHOCTU 1 YcTHBIM onpoc
MPSIMBIX TTPH TTOMOIIX yTIIOB
00pa30BaHHBIX MPH
MepeCceYeHNH MapalIeTIbHBIX
MIPSIMBIX CEKYIIEH.
42. | Pemenwue 3ama4 Ha MPU3HAKA 1 IInceMeHHbIN
NapajIeNIbHOCTH MPSIMBIX KOHTPOJIb
43. | Ilpu3Hak nmapayieabHOCTH 1 YcTHBIN onpoc
MIPSIMBIX Yepe3 PaBEHCTBO
paccTosgHUI OT TOYEK OJJHOM
MPsIMOM 10 BTOPOM MpsiMOit
44. | Pemenue 3aaa4 Ha 1 YcTHbIM onpoc
JIOKa3aTeIbCTBO
MapaJIeTbHOCTH MPSIMBIX
45. | KontponbsHas padota Ned 1 Koutponpshas
pabora
46. | Cymma yriioB TpeyroJIbHHKA 1 YcTHBIH ompoc
47. | Cymma yriioB MHOTOyTOJbHHEKA | 1 YcTHBII o1poc
48. | Pemenue 3amay Ha cymMMy yriioB | 1 [MucemeHHbIN
KOHTPOJIb
49. | BHemHue yribl TPEYroJbHUKA 1 YcTHBII onpoc
50. | Pemrenue 3amad mo teme 1 YcTHBIM onpoc
«BnemHue yrisl
TPEYTOIBHUKA»
Paznen 4. OxpykHOCTB M KpyT. I'eomerprueckue noctpoerns. (14 vacos)
51. | OxpyXHOCTb 1 YcTHBII onpoc
52. | Xopaa, nuameTtp, kacatenpHas 1 | 1 YcTHbli onpoc
UX CBOMCTBa
53. | KacaTenbHas K OKpY>KHOCTH 1 YcTHBIM onpoc
54. | CBoiicTBO KacaTeIbHOMH K 1 ITucpMeHHBIH
OKPYKHOCTH KOHTPOJIb
55. | OkpyXHOCTb, BIMcaHHas B yroa | 1 YcTHBIM onpoc
56. | CBo#CTBO OKpPY>KHOCTH, 1 YcTHBIM onpoc
BIMCAHHOM B yToJ
57. | lousarue o 'MT, npumenenue B | 1 YcTHBIM onpoc
3aa4ax
58. | buccekrpuca u cepeTMHHBIN 1 YcTHBIM onpoc
MIEPIICHANKYJIISIP KaK
TeOMEeTPUYECKHE MECTa TOUEeK
59. | OkpyXHOCTB, OnMicaHHas okono | 1 YcTHbli onpoc
TPEYTOJIbHHAKA
60. | CBOHCTBO OKpPYKHOCTH, 1 [TuceMeHHBIH
OMHCAaHHON OKOJIO KOHTPOJIb
TPEYTrONbHHUKA
61. | BrimcanHas B TpeyTroOIbHUK 1 YcTHBIM onpoc
OKPY)KHOCTb
62. | CBoOICTBO BIMCAHHOH B 1 YcTHbIit onmpoc
TPEYTONBHUK OKPYKHOCTH
63. | IIpocteitmue 3amaun Ha 1 YcTHEII ompoc
MOCTPOEHHE
64. | KonrponbHas pabota Ne5 1 KouTtponshas
pabota
Paznen 5. I[loBTopenne u 0000meHne 3HaHuM. (4 qaca
65. | TpeyroibHUKH 1 YcTHBIM onpoc
66. | IlapannenbHble NpsiMble 1 YcTHBIM onpoc
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67.

OKpY>KHOCTB U KPYyT

YcTHBIM onpoc

68.

KontponbHas padota Ne6

Kontponbshas
pabora

Hroro

68 6

I'eomeTpus 8 kiaacc.

Ne n/mt Tema ypoxka KonnuecTBo yacoB Bunpl, hopmbl
BCEr0 | KOHTPOJIbHBIE | IIPAKTUYECKUE | KOHTPOJISA
paboThI paboTHI
Paznen 1. YersipexyronpHuku. (12 gacoB)
1. [Tapannenorpamm u ero 1 YcTHbIl onpoc
CBOMCTBa
2. TIpu3Haku napajuiesorpamMma 1 YcTHBIM onpoc
3. IIpsAMOYTrOJIBHUK H €ro 1 VYerHbli onpoc
CBONCTBA
4. PoM©0 1 ero cBoiicTBa 1 YcTHBIN onpoc
5. KBagpart u ero cBoiicTBa 1 YcTHBIN onpoc
6. Pemenue 3agau o Teme 1 [MucemenHsIi
«Tapannemorpamm u ero KOHTpPOJIb
YacTHBIC CIy4an»
7. Tpanenus 1 YcTHBIN onpoc
8. CaoiicTBa Tpaneuuu 1 YcTHBIH onpoc
9. PaBHOGOKas U IpAMOYTOIbHAS 1 VYerHbli onpoc
Tpamnenus
10. | YaBoeHue MequaHbI 1 [TuceMmeHHbI
KOHTPOJIb
11. | llenTpasipHasi CHMMETpHS 1 YcTHBII onpoc
12. | Konrponbnas pabota Nel 1 1 KonTponpnas
pabora
Paznen 2. Teopema Paieca u Teopema 0 IPONOPIHOHATBHBIX OTPE3Kax, MOJOOHbBIC TPEYToOIbHUKH. (15
gaca)
13. | Teopema daneca 1 YcTHbIM onpoc
14. | Teopema o mponoproHanbHbIX | 1 YcTHbIl onpoc
OTpe3Kax
15. | Cpennsis nuHUS TpEyroapHUKOB | 1 YcTHBI opoc
16. | Pemenue 3a1a4 Ha CpEHIONO 1 [TucemenHsIi
JIMHUIO TPEYTOJIbHUKA KOHTPOJIb
17. | Tpanenus, ee cpeaHss JIUHUS 1 YcTHBII onpoc
18. | CBoiicTBO cpeaHel TUHUU 1 YeTHBI ompoc
Tpanenun
19. | IlponopryioHaNbHbBIE OTPE3KH, 1 YcTHBIN onpoc
MOCTPOEHHNE YETBEPTOTO
MIPONOPIOHAIBHOTO OTpe3Ka
20. | CBo¥cTBO LIEHTpa Macc B 1 YcTHBIN onpoc
TPEYTOJbHUKE
21. | IlomoOHBIE TPEYTOIBHUKH 1 YcTHBII onpoc
22. | Ilepsslit mpu3HaK mo100uUs 1 VYeTHBI ompoc
TPEYTOIbHHUKOB
23. | Bropoii npu3Hak mogoous 1 YcTHBIN onpoc
TPEYTOJIHHHUKOB
24. | Tperuit npu3HAK MOTO00MS 1 [TucsMeHHbIN
TPEYTOIbHHUKOB KOHTPOJIb
25. | IlpakTudeckoe MpUMEHEHUE 1 YcTHbIi onpoc
26. | Pemenwne 3amau 1 YcTHEI ompoc
27. | KontponbHas pabora Ne2 1 1 KoHTponsHas
pabora

Paznen 3. [Inomans. Haxoxaenue miomianei TpeyroabHUKOB U MHOTOYTONIBHBIX (uryp. [lnomanu
mog00HBIX Guryp. (14 gacoB)
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28. | Ilonsrue 06 obmieit Teopuu 1 YcTHEII ompoc
TUTOIIA I

29. | ®opmysl AN TIOMAAN 1 YcTHBIM onpoc
TPEYTOJbHUKA

30. | ®opMymBI TS TLTOTIATH 1 [TuceMeHHbI
napajuienorpaMmma KOHTPOJIIb

31. | OrHomeHue mIomanei 1 YcrHbIl onpoc
TPEYTOJIBLHUKOB C O0IIUM
OCHOBaHHMEM WJIH 00IIIei
BBICOTOM

32. | Beiuucnenue miomaneit 1 YerHbiit onpoc
CIIOKHBIX (UTYp uepes
pa30MeHMEe Ha YacTH

33. | Beraucienue miomauei 1 [TuceMeHHbIi
CIIOKHBIX (QUTYp uepes KOHTPOJIb
JIOCTPOEHHE

34. | llnomanu puryp Ha knetdyatod | 1 YerHBIi orpoc
Oymare

35. | Haxoxnenwue riomaneit puryp | 1 [MucemeHHbIN
Ha KJIETYaToi Oymare KOHTPOITb

36. | [nomaan nogoOHBIX QUTYp 1 YcTHBIH ompoc

37. | HaxoxxneHue 1uiomaaei 1 YcTHEI ompoc
0TI00OHBIX GUTYD

38. | Beuucnenue miomaned puryp | 1 YcTHbIM onpoc

39. | 3agaum ¢ IPAKTUICCKUM 1 [TuceMeHHbIH
coJiep’KaHNeM KOHTPOJIb

40. | Pemenwue 3a1a4 ¢ ITOMOIIBIO 1 VYerHbiit onpoc
METOJia BCIIOMOTaTeIbHON
TUTOIIA I

41. | KontpomnpHas pabora Ne3 1 KonTtponsHas

pabota
Paznen 4. Teopema [udaropa u Havana tpuronomerpun. (10 wacos)

42. | Teopema Ilucdaropa, ee 1 YceTHbli onpoc
JIOKa3aTeIbCTBO

43. | IIpumeHeHNE TEOPEMBI 1 YcTHBIN onpoc
[Tudaropa

44. | Obpatnas Teopema Iludaropa 1 YcTHEII omipoc

45. | llpumenenne oOpaTHOM 1 [TucsMeHHbIN
teopemsl [Tudaropa KOHTPOJIb

46. | Onpenenenue 1 VYerHbiit onpoc
TPUTOHOMETPUUECKUX (DYHKITAH
OCTPOTrO yria

47. | TpuroHOMeTpHUYECKUE 1 YcTHBIN onpoc
COOTHOUIECHHS B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

48. | OcHOBHOE TpUTrOHOMETpUYecKoe | 1 YcTHBIH ompoc
TOXIECTBO

49. | IlpumeHeHHE OCHOBHOTO 1 [MucemeHHbIN
TPUTOHOMETPHUIECKOTO KOHTPOJITb
TOXKJIECTBA

50. | CooTHOLIEHN MEXITY 1 YcTHbIM onpoc
CTOPOHAMU B MPSIMOYTOJIBHOM
TPEyroJbHUKE C yriiamu 45
‘u45°,30°u60”’

51. | KourponbHas padoTa Ned 1 KouTtponsaas

paboTa

Pazpen 5. Yrubl B okpy:kHOCTU. BricanHble 1 ONUCaHHbIE YETHIPEXYToabHUKU. KacaTeabHbie k
okpykHOoCTH. Kacanme okpykHOCTH. (13 9acoB)

52. | BnucanHble U HEHTpAJIbHBIE | 1 | | | YcTHBII onpoc
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YTJIBI

53. | Yrox Mexmy KacaTelIbHOU 1 1 [TucsMeHHbIN
XOpJAOoH KOHTPOJIb

54. | Yriasl MexIy XopJaMu U 1 YcTHbIi onpoc
CEKYLIMMHU

55. | HaxoxaeHue yrioB Mex1y 1 YcTHBIM onpoc
XOpAAMHU U CEKYIIMMH

56. | Briucannsle 1 YcTHbIi onpoc
YeThIPEXYTOJIbHUKH, UX
IIPU3HAKH U CBOMCTBA

57. | OnucanHbIe 1 [TuceMeHHbIN
YETBIPEXYTOJIBHUKH, UX KOHTPOJIb
IIPU3HAKH U CBOMCTBA

58. | Pemenue 3ama4 Ha Briucanneie u | 1 VYeTHBI ompoc
LEHTPAJIbHBIE YTIIbI

59. | Pemenue 3ama4 Ha yron mexay | 1 YcTHBIN onpoc
KACcaTeJbHOM M XOpaoH

60. | Pemenwne 3a1a4 Ha BIUCAHHBIE 1 YcTHEI ompoc
YETBIPEXYTOIbHUKH

61. | Pemenue 3amad Ha OIMMCAHHEIE 1 ITuceMenHbIH
YETHIPEXYTOIBHUKHI KOHTPOJITb

62. | B3aumHoe pacmonoxxenue npyx | 1 YceTHbli onpoc
OKPYKHOCTEH

63. | Kacanue okpy>xHOoCTeH 1 YcTHbI onpoc

64. | Korrponbnas padora Ne5 1 1 KoHTpomsHas

pabora
Pazgnen 6. [loBropenue, o6001menue 3HaHuid. (4 yaca)

65. | YeTslpexyroJpHUKH, JIOLIA/b 1 YcTHBIM onpoc

66. | Teopema daneca, TeopeMa 1 YcTHBIM onpoc
IIndaropa n Hawama
TPUTOHOMETPUH

67. | Yrisl B OKpY>KHOCTH 1 YcTHBIM onpoc

68. | Konrponbnas padora Ne6 1 1 KonTtponrHas

pabora

Hroro 68 6

I'eomeTpus 9 kaacc.

Ne n/mt Tema ypoxka KonnuecTBo yacoB Bugpl, hopmbl
BCEr0 | KOHTPOJIbHBIC | MPAaKTUYECKHE | KOHTPOIA
paboThI paboTHI
Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Permenne TpeyroiabHUKOB. (16 JacoB)

1. Onpenenenue 1 YceTHBI# onpoc
TPUTOHOMETPHUYECKUX (PYHKIHN
yrioB ot 0° mo 180°

2. Brruncienne 1 YcTHBIM onpoc
TPUTOHOMETPHUYECKUX (PYHKIHN
yraoB ot 0° no 180°

3. Kocunyc u cunyc npsimoro u 1 VYcrTHBI onpoc
TYTIOTO yIJia

4. Brruncienne kocunyca u 1 [TuceMeHHbIN
CUHYCA MPSMOTO U TYIIOTO yria KOHTPOJTb

5. Teopema KOCUHYCOB 1 YcTHBIM onpoc

6. O600menHas TeopeMa cuHycoB | 1 YcTHEI ompoc
(c panuycom ornmucaHHOM
OKPY>KHOCTH)

7. Haxoxnenue JIMH CTOpOH 1 1 YcTHBIM onpoc
BEJIMYWH YTIJIOB TPEYTOJIHHHUKA

8. Pemienue tpeyroibHuKa 1 [TucbMeHHbBIN
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KOHTPOITb

9. ®opmynia miIomaau 1 YcTHBIM onpoc
TpeyroJibHHKa Yepe3 JBe
CTOPOHBI U YTOJI MEXAY HUMU

10. | Breraucienue mwiomagm 1 ITuceMeHHEbIN
TPEYTOJIbHHUKA KOHTPOJIIb

11. | ®opmyna ruiomagn 1 YcTHBIM onpoc
YETBIPEXYTOJIBbHUKA YEPE3 ET0
JIMArOHAIN U YTOJl MEXKIY HUMH

12. | Beraucienue mwiomamgm 1 IInceMeHHbIN
YETHIPEXYTOJIbHUKA KOHTPOJIb

13. | Pemenue 3anay Ha Beluucienue | 1 VYerHbiit onpoc
3JIEMEHTOB TPEYTOJIHHHUKOB

14. | Pemenue 3ama4 Ha BeIYUCIHCHHE | 1 YcTHBIM onpoc
TJIOLIAAN TPEYTOJIbHHUKA

15. | Pemenue 3anay Ha Beluucienue | 1 YerHbiit onpoc
TUTOIIA M YETHIPEXYTOIbHUKA

16. | Konurponbnas padora Nel 1 1 KoHnTponsHas

pabota
Paznen 2. [IpeoOpazoBanue nogodusi. MeTprueckie cooTHOLIEeHUs B oKpy>kHocTH. (10 gacoB)

17. | Ilonsarue o npeoOpazoBaHUU 1 YcrHbli onpoc
no1o0ust

18. | COOTBETCTBEHHBIE JIEMEHTHI 1 YcrHbIl onpoc
10TI0OHBIX GUTYD

19. | HaxoxmeHne COOTBETCTBEHHBIX | 1 YcTHBIM onpoc
3JIEMEHTOB MOA0OHBIX HUTYD

20. | Teopema o Mpou3BeIEHUN 1 YcTHbli onpoc
OTPE3KOB XOPJ

21. | Teopema o IpoU3BEACHUH 1 YcTHBIM onpoc
OTPE3KOB CEKYIIHX

22. | Teopema o xBampaTe 1 [TuceMenHbIN
KacaTeJabHOU KOHTPOJIb

23. | Pemenne 3ama4 Ha HaxoxaeHue | 1 YcTHEIH ompoc
COOTBETCTBEHHBIX 3JIEMEHTOB
10TI0OHBIX GUTYD

24. | Pemenue 3agau Ha mpuMeHeHue | 1 YcTHBIN onpoc
TEOpPEMBI O MTPON3BEICHUH
OTPE3KOB XOPJI

25. | Pemenue 3agauna npumenenue | 1 YcTHBIN onpoc
TEOpPEMBI O ITPOU3BEICHUH
OTPE3KOB CEKYIIIUX U TEOPEMBI O
KBaJIpaTe KacaTeabHOU

26. | Kontponbnas pabota Ne2 1 1 KonTponpnas

pabora
Paznen 3. Bekropsl. (12 gacos)

27. | OnpeneneHue BEKTOPOB 1 YcTHBIH ompoc

28. | CnoxeHue U pa3HOCTb 1 YcTHBIN onpoc
BEKTOPOB, YMHOXEHHE BEKTOpa
Ha YHCIIO

29. | ®usnveckuil ¥ reomeTpuueckuii | 1 YerHBI orpoc
CMBICJ BEKTOPOB

30. | Pa3nosxeHue BEKTOpOB 1o ABYM | 1 [MucemeHHbIN
HEKOJUITMHEAPHBIM BEKTOpPaM KOHTPOJIb

31. | KoopauHaTsl BeKTOpa 1 YcTHBI o1poc

32. | HaxoxneHue koopauHaT 1 YerHbiit onpoc
BEKTOpa

33. | CkamspHOe IpOoU3BEACHNE 1 YcTHEI ompoc
BEKTOPOB

34. | IlpuMeHeHHUE CKAIIPHOTO 1 [TrchMeHHBIN
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MIPOM3BEACHIS ITHAXOXKICHHEC
JUTVH | YTJIOB

KOHTPOITh

35. | Pemenue 3a1a4 ¢ TOMOIILIO 1 YcTHbIi onmpoc
BEKTOPOB
36. | [IpumMeHeHrE BEKTOPOB IS 1 YcTHEII ompoc
pemeHus 3a/1a4 KHHEMaTHKH
37. | llpuMeHeHNE BEKTOPOB AN 1 YcTHbli onpoc
pelIeHus 3a1a4 MEXaHUKU
38. | KorarponbHas pabora Ne3 1 KoHTponsHas
pabora
Paznen 4. lekapToBbl KOOPAMHATHI HA INIOCKOCTH. (9 yacoB)
39. | JlekapToBHI KOOpAUHATHI TOYeK | 1 YcTHbli onpoc
Ha TUTOCKOCTH
40. | YpaBHEHHE IPSIMOI 1 YcTHEI ompoc
41. | YrnoBoii koaddunueHt, 1 YcTHbIM onpoc
TaHT€HC YyIJIa HaKJIOHa,
napasuieTbHbBIE U
MEePIEHANKYJISIPHOE MIPSIMBbIE
42. | YpaBHEHUE OKPYXKHOCTH 1 YcTHBIM onpoc
43. | Haxoxnenue koopauHatr Touek | 1 YcTHbli onpoc
TepeceveHunsi OKPY>KHOCTH U
PSIMOM
44. | Metoa KOOpAWHAT IpU 1 YcTHbli onpoc
PeLIEHNN TFeOMETPUUECKUX
3a/1aq
45. | Ilpumenenue Merona 1 YeTHBI ompoc
KOOpAMHAT K PEIICHUI0 3aJa4
46. | Ucnonws3oBaHue MeTOaA 1 YcTHBIN onpoc
KOOPAMHAT B MIPAKTHIECKUX
HEJIAX
47. | KontponbsHas padota Ned 1 Koutponshas
pabota
Paznen 5. [IpaBuiibHbIE MHOTOYTOJIBHUKH. J{JTMHA OKPYKHOCTH U TUIOLIAb Kpyra. Beraucienue miomaaeu.
(8 gacoB)
48. | IlpaBuyibHBIC MHOTOYTOJIBHUKH 1 YcTHbI onpoc
49. | BeruncneHune 31€MEHTOB 1 YcTHBIN onpoc
MIPaBUIBHBIX MHOTOYTOJILHIKOB
50. | Yucno m, ;ymmHa OKPY>KHOCTH 1 [TucsMeHHbIN
KOHTPOJIb
51. | JIauHa TyTu OKPY>KHOCTH 1 YcrHbI onpoc
52. | Pagmannas mepa yriia 1 YcTHBIM onpoc
53. | Ilmomrame kpyra u ero 1 YcTHBIM onpoc
3JIEMEHTOB (CEKTOpa U
CETMCHTA)
54. | Beruucnenwue miomanei puryp | 1 YcTHEII ompoc
BKJTIOYAIOIINX 3JEMEHTHI Kpyra
55. | KonrponbHas pabota Ne5 1 KouTtponshas
pabota
Pazpmen 6. JIBHKEHUS TIOCKOCTH. (6 9acoB)
56. | IloHATHe 0 MBWKEHUN 1 YcTHBIM onpoc
TJIOCKOCTH
57. | IapamienpHblil EpeHOC 1 YcTHBIM onpoc
58. | IToBopoT U cumMeTpus 1 [TucrMeHHbIN
KOHTPOITb
59. | Ocu U EHTp CUMMETPUHU 1 YcTHBIM onpoc
60. | Ilpocreiimue mpuMeHEHUS B 1 YcTHBIM onpoc
pelIeHnN 3a1a9
61. | Korrponbnas pabora Ne6 1 KonTtponrHas
pabota
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Paznen 7. I[loBTopenune, 00001eHNe, cucTeMaTn3aliis 3Hanui. (7 9acoB)

62. | IloBTOpEHHNE OCHOBHBIX 1
MOHATUH ¥ METOJIOB KYpcOB7-9
KJIaCCOB 0000IIeHHE U
CUCTEMAaTH3anus 3HaAaHUH.

YcTHBIM onpoc

63. | llpocreiimme reoMmeTpuIecKie 1
(urypsI 1 X CBOWCTBA.
U3mepenne reoMeTpu4ecKux
BEJIMYMH. TpEeyroJpHUKH.
ITapannensHble U
NepHeHIUKYISIPHbIE MTPSMBIE.

VYeTHBI orpoc

64. | OKpyXHOCTb H KpYT. 1
T'eomeTpuyeckue NOCTPOCHHUS.
VYTInbl B OKPYKHOCTH.
Brucannble 1 onMcaHHBIE
OKPY>KHOCTH MHOTOYTOJIbBHHKOB.
IIpsiMast 1 OKPY>KHOCTb.

YcTHbIM onpoc

65. | UeTbIpexyroJbHUKH. 1
BrimcanHble 1 onrcaHHBIC
Y4eTHIPEeXyroNbHUKH. Teopema
[Mudaropa n Hayana
TpuroHomeTpuu. Pemenne
TpeyroilbHHUKOB. [IpaBuiIbHbIC
MHOTOYT'OJIBHUKH

YcrHBIM onpoc

66. | Ilmomans. Beruncnenue 1
mwiomagen. Ilnomanu
0JJOOHBIX QHTYD.

YcTHBIN onpoc

67. | IlpeobpazoBaHus MITOCKOCTH. 1
Jwxenus. [logobue.
Cummetpus. JlekapToBbI
KOOPJIUHATHI Ha TUIOCKOCTH.
BekTops! Ha IJIOCKOCTH.

YeTHBI ompoc

68. | Konrponbnas pabora Ne7 1 1

KouTtponpsnas
pabora

HUrtoro 68 7

BepositHOCTD M cTaTHCTHKA 7 KJIacc.

Ne n/mt Tema ypoxka KonmuecTBo yacoB Bugpl, hopmbl
BCETr0 | KOHTPOJBHBIC | MPaKTUYECKHUE | KOHTPOJIA
paboThI paboTHI
Paznen 1. IlpencraBienre faHHBIX (7 9acoB)
1. IlpencraBnenune 1aHHBIX B 1 YcTHBIM onpoc
tabnunax. [Ipaktuueckue
BBIYMCIICHUS TI0 TaOITHYHBIM
JTAHHBIM.
2. M3BnedeHne u uHTEpHIpETALUSL 1 VYerHbI onpoc
Ta0JIMYHBIX JAHHBIX
3. [Ipaktuueckas padora Nel 1 1 [IpakTrueckas
«Tabmuuem» pabora
4. I'paduueckoe npencrasienue 1 YceTHbIi onpoc

JIAHHBIX B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)

JUarpaMM.

5. UreHne U MOCTPOEHUE 1 VYerHbli onpoc
JuarpamMm

6. [Tpumeps! geMorpadraeckux 1 VYeTHbIM onpoc
JUarpaMm

7. [TpakTuyeckas paborta No2 1 1 [TpakTnueckas
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| «JlnarpamMmbD»

| pabora

Paznmen 2. OnmucarenpHas CTaTHCTHKA. (8 9acOB)

8. Yucnosbie HAOOPHI 1 YcTHBIM onpoc

9. CpenHee apuMETHUECKOES 1 YcTHBIH onpoc

10. | MennaHna yucioBOro Habopa 1 [IuceMeHHbIN
KOHTPOJIb

11. | YcroitunBOCTh METUAHBI 1 YcTHBIM onpoc

12. | Ilpaktuyeckas pab6ota Ne3 1 ITpaktrueckas
«CpenHue 3HaYECHUSD) pabora

13. | Haubomnpmiee 3HaueHmE 1 VYeTHbI onpoc
YHUCIIOBOTO Habopa

14. | Haumenbiiee 3HaUCHUS 1 YcTHBIM onpoc
YHCII0BOro Habopa

15. | Pasmax 1 [MuceMeHHbIN

KOHTPOJIb
Paznen 3. CnyyaiiHast ©3MEHYHBOCTb. (6 yacoB)

16. | CnayuaiiHasg H3MEHYMBOCTh 1 YcTHbIM onpoc
(IpuMepHI)

17. | YacToTa 3HaYeHUI B MAaCCUBE 1 YcTHBIM onpoc
JTAHHBIX

18. | I'pynnupoBka 1 ITucemenHbIf

KOHTPOJIb

19. | I'mctorpamma 1 YcTHBII onpoc

20. | IlocTpoeHue rucTrorpaMmm 1 YcTHBII onpoc

21. | Ilpakruueckas pabota Ned 1 [IpakTrueckas
«CrnyyaifHasi ©”3MEHUYHUBOCTBY pabora

Pasnen 4. Beenenue B Teoputo rpados. (4 vaca)

22. | I'pad, Bepmmna, pedpo. 1 YeTHBI ompoc
IIpencraBnenue 3agauu ¢
TTOMOIIBI0 Trpada.

23. | Crenens (BaJeHTHOCTD) 1 YerHBIi orpoc
BepuuHbL Yucio pedep u
CyMMapHasl CTeTleHb BEPILIHH.

24. | Uens u uka. [1yTe B rpade. 1 [MucemenHbIN
[IpencraBnenue o CBI3HOCTH KOHTPOJIb
rpada.

25. | O6xox rpada (siIepoB myTh). 1 YcTHbIM onpoc
[IpencraBnenue 06
OpPHEHTHPOBAHHBIX Ipadax.

Pasnen 5. BeposTHOCTB W unCcTOTA CITydaiiHOTO coOBITHS. (4 yaca)

26. | CmyuaiiHbIM ONIIBIT U ciy4aiiHoe | 1 YcTHbIM onpoc
cobsITHE. BeposTHocTs 1
4acTora cOOBITHSI.

27. | Ponb MaJIOBEpOSTHBIX U 1 VYerHbli onpoc
MPAaKTHYECKH TOCTOBEPHBIX
COOBITHIT B TIPUPOJIC U B
o01ecTBe

28. | MoHera u urpanbHas KOCTb B 1 YcTHBIM onpoc
TEOPUHU BEPOSTHOCTEH

29. | IlpakTudeckas pabora Ne5 1 [IpakTuyeckas
«HacTtoTa BbIIaJIcHUsI opaa» pabora

Pazgen 6. O6006uIeHNE, KOHTPOIB. (5 4acoB)

30. | IlpencraBiieHre TaHHBIX 1 YcTHBIN onpoc

31. | OnucartenbHasi CTATUCTUKA 1 YcTHBIN onpoc

32. | HaxoxmeHnue CTaTUCTHYECKUX 1 YcTHBIM onpoc
BEJIMYUH

33. | BeposTHOCTB ciTydaifHOrO 1 YcTHbIM onpoc
coOBITHS

34. | KonrposbHas padboTa 1 1 KonTposbHas
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pabora

HUroro 34 1 5
BepositHocTh M cTaTHCTHKA 8 KJ1acc.
Ne i/t Tema ypoxka KonmdecTBo gacos Bunsl, popmbr
BCEr0 | KOHTPOJIbHBIC | MPAaKTUYECKHE | KOHTPOIA
paboThI paboThI
Pasznmen 1. I[ToBTopenune kypca 7 kiacca. (4 Jaca)

1. TIpencrapienue naHHBIX. 1 YcTHBIM onpoc
OnucaTtenbHasi CTATUCTUKA.

2. CrnyuaiiHas HU3MEHYHBOCTb. 1 YcTHBIM onpoc
Cpemaue 9ncaoBoro Habopa.

3. CryuaitHbie COOBITHSL. 1 YcTHbIi ompoc
BeposiTHOCTH M 4acTOTBHL.

4. Knaccuueckue Mmoaenu Teopuu 1 [MucemeHHbIH
BEPOSATHOCTEH: MOHETA U KOHTPOITb
WTpaIbHAs KOCTb.

Pasnen 2. OnucarenbHast craTiucTuka. PaccenBanue nanHbIX. (4 yaca)

5. Otkionenus. [Jucnepcust 1 YcTHBIM onpoc
YUCIIOBOTO HAabopa.

6. CranmapTHOE OTKJIIOHCHHE 1 YcTHBIM onpoc
YKCIIOBOTO Habopa.

7. JnarpaMMsbl pacceuBaHus 1 YcTHBIM onpoc

8. KonTtponpnas padora Nel 1 1 KouTtponpsnas

pabora
Paznen 3. MuoxkectBa. (4 gaca)

9. MHOK€eCTBO M OJJMHOXECTBO. 1 YcTHBIM onpoc

10. | Onepauuu HaJg MHOXKECTBAMU: 1 VYceTHbI onpoc
o0BeIMHEeHNe, TIepeceveHue,

JIOTIOJIHEHHE.

11. | CgoiicTBa omeparuii Haj 1 YcTHBIM onpoc

MHOKECTBAMH:
MepeMEeCTHTEIHHOE,
coueTaTenbHoe,
pacmpenenuTenabHoe,

BKJTIOUCHHS

12. | I'paduaeckoe mpeacraBiieHe 1 [TuceMeHHBIH
MHOKECTB KOHTPOJIb

Paznen 4. BeposiTHOCTD city4yaifHOTO COOBITHSA. (6 YacoB)

13. | DnemeHTapHBIE COOBITHS. 1 YcTHEI ompoc
CiryqaifHple COOBITHSI.

14. | bnaronpusTcTBYIOLIHE 1 YcTHBIM onpoc
JJIeMEHTapHBIE COOBITHSI.

15. | BeposTHOCTH COOBITHH. 1 [TucsMeHHbIN

KOHTPOITb

16. | OnbITE C paBHOBO3MOKHBIMU 1 YcTHBIM onpoc
3JIEMEHTaPHBIMU COOBITUIMU

17. | Cny4aitHslii BEIOOD 1 YcTHEI ompoc

18. | Ilpaktrueckas padora Nel 1 1 [IpakTuyeckas
«OMBITBI C PABHOBO3MOKHBIMH pabora
3JIEMEHTAPHBIMH COOBITUSIMIY)

Paznen 5. Beenenwne B Teopuro rpados. (4 gaca)
19. | Hepeso 1 YcTHBIM onpoc
20. | CaoiicTBa epeBa: 1 YceTHbIi onpoc

CANMHCTBCHHOCTD ITYTH,
CyILIECTBOBAaHUE BUCAYEH
BEPLINHBIL, CBSI3b MEXIY YHCIIOM

BEPILIUH W YHCIOM pedep
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21.

TIpaBujio yMHOXEHUS

YcTHBIM onpoc

22. | KontponbHas pabota Ne2 1 1 KoHTponsHas
pabora
Paznen 6. Cinyyaiinble coObiTus. (8 yacoB)
23. | IIpoTHBOMIOJIOKHOE COOBITHE. 1 YcTHBIM onpoc
24. | JImarpamma Ditnepa. 1 YcTHEII ompoc
OObennHeHue 1 nepeceueHue
COOBITHH.
25. | HecoBmecTHbIE COOBITHS. 1 ITucemeHHBIN
KOHTPOJIb
26. | ®opmyna clIOKEHUS 1 YcTHbIl onpoc
BEPOSATHOCTEU
27. | IlpaBuiio yMHOXEHUS 1 YcTHBIM onpoc
BEpPOSTHOCTEN
28. | YcioBHas BEpOSITHOCTD 1 YcTHbIM onpoc
29. | He3aBucumbie COOBITUS 1 YcTHBIN onpoc
30. | IlpencraBienue caydyaiiHOTO 1 [MucemeHHbIN
9KCIEPUMEHTA B BUJIE IepeBa KOHTPOJIb
Pasnen 7. O600611eH1e, KOHTPOJIb. (4 Yaca)
31. | IlpencraBienue qaHHBIX. 1 YcTHBIM onpoc
OnwucaTenbHas CTaTUCTUKA.
32. | I'padsl. BeposTHOCTH 1 VYeTHbIM onpoc
CITy4aifHOTO COOBITHSIL.
33. | DneMeHTHl KOMOWHATOPUKH 1 YcTHBII onpoc
34. | KonrponbHas padora Ne3 1 1 KonTponpHas
pabora
Hroro 34 3 1

BepositHOCTB M cTaTHCTHKA 9 KJ1acc.

Ne n/mt Tema ypoxka KonmuecTBo yacoB Bugpl, hopmbl
BCEro | KOHTPOJbHBIE | MPAKTUYECKHE | KOHTPOISL
paboThI paboTHI
Paznen 1. I[ToBTopenue kypca 8 kiacca. (4 Jaca)
1. IIpencraBieHue JaHHBIX 1 YcTHBIM onpoc
2. OnucarenpHasi CTATHCTHKA 1 YcTHBIM onpoc
3. Omnepaiuu HaJ| COOBITHSIMH 1 YcTHbI onpoc
4. HesaBucumocTtsb coObITHI 1 [MucemeHHbIN
KOHTPOJIIb
Paznen 2. DnmeMenTsl KOMOWHATOPUKH (4 Haca)
5. KombunaropHoe npaBuiio 1 YcTHbli onpoc
YMHOXKEHHUS
6. TlepectanoBku. ®akTopuall. 1 YcTHBIM onpoc
CoueraHus ¥ YUCII0 COUSTAHHH.
7. Tpeyronpnuk [Tackais. 1 YcTHBIM onpoc
8. IIpakTuueckas pabora Nel 1 1 [IpakTnueckas
«BbluncieHne BEpoATHOCTEN € pabora
WCTIOJIH30BaHUEM
KOMOMHATOPHBIX (DYHKIHUH
AJIEKTPOHHBIX TAOJIHID)
Paznmen 3. 'eoMeTpudeckast BEpOATHOCTS. (4 Jaca)
9. I'eomeTpuyeckasl BEpOSITHOCTb. 1 YcTHBII onpoc
10. | HaxoxxneHue reoMeTpu4ecKoi 1 YcTHbIi onpoc
BEPOSTHOCTH
11. | CygaitHbIif BEIOOP TOUKH U3 1 YcTHEII ompoc
(hurypsl Ha TUIOCKOCTH, U3
OTpE3Ka, U3 IYTH OKPYKHOCTH
12. | OcyuiecTBieHHE CITy4afHOTO 1 [MucemeHHbIN
BbIOOpAa TOYKH U3 PUTYpHI HA KOHTPOJIb
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IJIOCKOCTH, U3 OTpE3Ka, U3 AyrH
OKPY)KHOCTH

Paznen 4. Ucneitanus bepaymnnu. (6 yacos)
13. | McnblTanue 1 YcTHbIM onpoc
14. | Ycnex u Heyjaya 1 YcTHBIM onpoc
15. | Cepwust HCTIBITAaHU# 10 TIEPBOTO 1 YcTHBIM onpoc
ycnexa
16. | Ucneitanus bepuynu 1 YcTHBIM onpoc
17. | BeposarHocTb coOBITHI B 1 VYeTHBIM onpoc
ucnblTannu bepHysm
18. | Ilpaktuueckast pabota Ne2 1 [IpakTrueckas
«HMcnpiTanus bepaymmim pabora
Paznen 5. CirydaiiHas BepOosITHOCTD. (6 9acoB
19. | Cayuaiinas BeIM4MHA U 1 VYeTHbIM onpoc
pacnpeieieHne BEpOATHOCTEN
20. | Marematuueckoe OXKUJaHUE U 1 YcTHBIM onpoc
JUCIIEpCHsl CITydaiHOM
BeJU4YMHBI. [Ipumepnl
MaTeMAaTUYECKOTO OKUAAHUA
KaK TEOPETHUYECKOr0 CPEHETO
3HAYEHUSI BETMIHHBI
21. | IloHstue o 3aKOHE OOIBIIHX 1 YcTHEIH ompoc
qucen
22. | U3mepenue BeposTHOCTEH ¢ 1 YcTHbli onpoc
MTOMOIIBIO YacTOT
23. | Ilpumenenne 3aK0HA OONBITAX 1 YcTHEII ompoc
qucen
24. | KontponbHas pabora Nel 1 KouTtponshas
pabora
Pazmen 6. O600menne, KoHTpoIb. (10 YacoB
25. | llpencraBieHue NaHHBIX 1 YcTHBIN 0npoc
26. | Paznuunbie criocoObl 1 YcTHbI onpoc
MIPECTABICHUS TAHHBIX
27. | OnmcatenpHas CTAaTUCTHKA. 1 YcTHBIN onpoc
28. | BenuuuHbl onucaTeabHOM 1 YcTHBIM onpoc
CTaTHCTUKHU
29. | BeposTHOCTH Ciiy4aitHOro 1 [MucemeHHbIN
COOBITHS KOHTPOJTb
30. | BeruucneHnue BEpOSITHOCTH 1 VYerHbli onpoc
CITy4aliHOTO COOBITHS
31. | DneMeHTH KOMOMHATOPHKHU 1 YcTHBIN onpoc
32. | BeiuncieHue BEpOITHOCTEH 1 YcTHBIN onpoc
33. | CayyaiiHble BETHYMHBI U 1 VYeTHbI onpoc
pacnpeaeneHus
34. | KonrponbHas pabora Ne2 1 KonTponsHas
pabora
Hroro 34
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