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HHOACHUTEJIbBHAA 3AIINCKA
OO0mas xapakrepucTuka yued0Horo npeamera «VareMmaTukay

[Iporpamma yuebHOTrO mpeamera «MaremaTnka» pazpaboTaHa Ha ocHOBe DenepasbHOTO
rocy/lapCTBEHHOr0 00pa30BaTEIbHOIO CTaH/AapPTa OCHOBHOIO OOIIEro oOpa3oBaHUS C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEIBABISIEMBIX K MAaTEMaTHUUYECKOMY OOpa30oBaHUIO, U
TPaIUIMiA POCCHHUCKOTO 0O0pa3oBaHMs, KOTOPhIE OOECIEYMBAIOT OBJAJCHUE KIFOUYEBBIMH
KOMIETEHIUSIMHU, COCTABIISIOIIMMEI OCHOBY JUJIsl HEPEPHIBHOTO 0Opa30BaHUs M CAMOPA3BUTHSA, &
TaKK€ LEJOCTHOCTb OOIIEKYIbTYPHOTO, JIMYHOCTHOTO ¥ IO3HABaTEJIbHOTO pa3BUTHUS
oOyuarormuxcs. B mporpamme ydTeHBl WuAeM W TOJIOKeHHUS KOHIENIUU  pa3BUTHS
Maremarnueckoro oOpaszoBanusi B Poccuiickoit  @Degepanun. B smoxy  mudpoBoit
TpaHcopManuu Bcex cdep 4YeIoBeUeCKOM NEesTEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOl MaTeMaTWYeCKOW MOATOTOBKU. VY3Ke€ B IIKOJE
MaTeMaTHKa CIYKHUT OMNOPHBIM MPEAMETOM ISl M3YUYCHHMs] CMEXKHBIX IUCIMIUIMH, a TOCIe
IIKOJIbI peajbHOW HEOOXOJMMOCThIO CTAaHOBUTCS HENpEpbIBHOE 00pa3oBaHHE, 4TO TpedyeT
MOJTHOLIEHHOW 0a30BOi#l 00111€00pa30BaTEILHON MOATOTOBKHA, B TOM YHUCJIE U MaTeMaTUYECKOH.
D10 00YCIOBIEHO TE€M, 4YTO B HAllM JHU pacTeT 4YHUCIO TMpodeccuid, CBSA3aHHBIX C
HETIOCPEACTBEHHBIM TPUMEHEHHUEM MaTeMaTHKW: U B cdepe DKOHOMHUKH, U B OW3HEce, U B
TEXHOJIOTHYECKHX O00NacTaX, W Jaxe B TyMaHUTapHBIX cdepax. Taxum obOpazom, Kpyr
00yJaroIuXcsi, 711 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM TPEIMETOM, PACIIAPSIETCS.

[IpakTryeckas MoJIE3HOCTh MaTEMATUKKH O0YCIOBIIEHA TEM, YTO €€ MPEIMETOM SBIISIOTCS
dbyHIaMEHTANBHBIE CTPYKTYPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJWUYECTBEHHBIE
OTHOIIEHUSI OT TMPOCTEHIINX, YCBAaHMBAa€MbIX B HEMOCPEACTBEHHOM OIMbITE, A0 JIOCTATOYHO
CIIOXHBIX, HEOOXOTUMBIX JIi Pa3BUTUSA HAyYHBIX U NPUKIAIHBIX HAeH. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHUW 3aTPYyAHEHO MOHUMAaHHE MPUHIMUIIOB YCTPOWCTBA M HCHOJIB30BaHUS
COBPEMEHHOW TEXHHWKH, BOCIPHUATHEC W HMHTEPIPETAIUs Pa3HOOOpPa3HOW  COIMAIIBHOM,
HKOHOMMYECKOM, MOJUTHUYECKONH HHpOopMaIy, Masio 3(peKTHBHA MOBCEAHEBHAS MTPaKTUUYECKast
nesTenbHOCTh. KakqoMy uenoBeKy B CBOEH JKM3HM MPHUXOAUTCS BBIMOJHATH pacueThl U
COCTaBJIISATh AJITOPUTMBI, HAXOAUTh U MPUMEHITH POPMYJIbL, BIAJETh IPAKTUUECKUMU IPUEMaMU
reOMETPUYECKUX U3MEpPEHUIl U MOCTPOEHUH, YuTaTh HWH(OPMALMIO, MPEACTABICHHYIO B BUJIE
Tabiui, JAuarpaMM U TpaduUKOB, >KUTh B YCIOBUAX HEOIPEIEICHHOCTH M IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHH.

OpHoBpeMeHHO ¢ pacmupeHueM cdep NpUMEHEHUS MaTeMaTHUKH B COBPEMEHHOM
oOurecTBe Bce 0oJiee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUI CTHIIb MBILIUICHUS, TPOSBIISIOUIUICS
B OIIPE/ICIICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3ydyeHus MaTeMaTUKU B apceHall IPUeMOB
Y METOJIOB MBIIICHUS YEeJIOBEKA €CTECTBEHHBIM 00pa3oM BKIIFOUYAIOTCS MHAYKIUS U JCITYKIIHS,
0000IIeHNe W KOHKpETH3allus, aHalu3 M CHHTE3, KilaccuuKalus U CHCTeMaTH3alus,
abctparupoBanue u aHajorus. OOBEKTHI MaTEeMAaTUYECKUX YMO3aKIIOUEHHH, MpaBuia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE
yMeHust (OpMyIHUpOBaTh, OOOCHOBBIBaTh U JIOKAa3bIBaTh CYXACHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MbIIIeHre. Benaymias poib MpHHAUIEKUT MaTeMaTuke W B (HOPMHpPOBAHUH
QITOPUTMUYECKONW KOMIOHEHTHI MBIIIIEHUS ¥ BOCIIUTAHUHM YMEHUN JEMCTBOBAThH IO 33/JaHHBIM
aNropuTMaM, COBEpUIEHCTBOBATh M3BECTHbIE M KOHCTPYMPOBATH HOBBIE. B mpoliecce pemieHus
3alad — OCHOBOW y4eOHOH AeATeIbHOCTH Ha ypOKax MaTeMaTHKH — pPa3BUBAIOTCS TakKke
TBOpUYECKas U MPHUKIAIHAS CTOPOHBI MBIIIICHUSI.

OOydyeHne MaTeMaTHKE JaeT BO3MOXKHOCTH pa3BUBATh y OOYYAIOUIUXCS TOYHYIO,
paIoHaIbHYyI0 U HHPOPMATUBHYIO peub, yMEHUE OTOMpPATh Hanbosee MOIXOISIINE SI3bIKOBBIE,
CUMBOJIMYECKUE, TpadUuecKue CpeIcTBa s BBIPAKEHUS CYXKACHUH U HArIsSJIHOTO WX
MPEACTABJICHHUS.

Heo6xomuMbIM KOMIOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS
oOmiee 3HAKOMCTBO C METOJAMH TMO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTaBICHUE O MpeaMeTe U



METO/IaX MAaTeMAaTUKH, UX OTIMYUNA OT METOJOB JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK,
00 OCOOCHHOCTSX TPUMEHEHHUS MATEMAaTUKH IS PEIICHUS HAYYHBIX M TMPUKIAJIHBIX 3a/ad.
Takum oOpa3omM, mMareMaTndeckoe oOpa3oBaHWE BHOCHT CBOUM BKJIAJ B (popmupoBaHue oOmIei
KYJIBTYPBI YeJIOBEKA.

N3ydeHne MareMaTHKH TaKKe CIIOCOOCTBYET SCTETHYECKOMY BOCIIMTAHUIO YEIOBEKA,
MOHVUMAHWIO KPacoThl M  M3ANIECTBA MATEMAaTHYCCKUX  PACCYXKICHHHA, BOCIPHATHIO
reOMETPUYCCKUX POPM, YCBOCHHIO HJICH CUMMETPHH.

KoppekunonHno-pa3BuBaronuil moTeHan yaueonoro npeamera «MaTeMaTuka) COCTOUT
B 00CCIICYCHUH BO3MOXHOCTEH I MPEOJOJICHUS CICAYIOIHNX CHCHHPUICCKUX TPYTHOCTEH
CITA0OBUSIIUX O0YJAFOIIUXCS:

° (parMeHTapHOCTh WJIM WCKaKCHHOCTH TPEJICTABICHUH O PEalTbHBIX O0OBEKTaxX H
rporieccax;

° HEJ0CTaTOYHOCTh HEOOXOIMMBIX CBEIEHUN 00 OKpY:KaroIlleM MUPE;

° HEJIOCTATOYHOCTh COLMAJIBHOIO ONBITa MW, KAaK CIEICTBHE, HEBO3MOKHOCTH

YCHGIHHOFO q)OpMI/IpOBaHI/H[ psula HOHHTHﬁ, peHIeHI/ISI CIOKCTHBIX U HpaKTI/IKO 'OpI/IeHTI/II)OBaHHI)IX
3a/1a4;

° TPYAHOCTH BOCHpUATUS Tpaduueckoid HHGOPMAlMU M BBIIIOJHEHUS JHOOBIX
rpaduyeckux padboT, 3aMeAJIEHUE TEMIIa BBIMIOJIHEHUS TOCTPOCHHUIA;
o 3aMeJIeHHE TeMIIa U CHIKEHUE CKOPOCTHU BBIMOJIHEHUS MUCbMEHHBIX PalboT.

[Ipeononenne ykazaHHBIX TPYTHOCTEH JOJKHO OCYIIECTBIATHCS Ha KaXKIOM YpPOKE
YUHTEJIEeM B MpOIlecce CHEUATIbHO OPraHu30BaHHOM KOPPEKIIMOHHOM paboThl.

esn n3yvyenusi yueOHoro npeamera «MaremaTuka

[IpuopureTHpIMU TIETIMU OOYICHHS MaTEMaTHUKe B 5S—9 Kitaccax SIBIISIOTCS:

dbopMHpoBaHHE  IEHTPAJIbHBIX MaTeMaTHMUECKUX MOHATHH  (YKCHO, BEJIWYHHA,
reoMeTpuueckas  ¢urypa, TepeMEHHas, BEPOATHOCTh, (yHKIHS), 0OECNEeUYNBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHusl 00ydaroIInXCs;

nojBeneHne 0Oy4yaroIMXcs Ha JOCTYIMHOM JJIsl HUX YPOBHE K OCO3HAHHIO B3aWMOCBS3H
MaTeMaTHUKUd M OKpYXKAIOUIEro MUpa, MOHMMAaHHE MaTEeMaTHKU KaK 4acTH OOIed KyJIbTyphl
YeJI0BEYECTBA;

pa3BUTHE  UHTEJUIEKTYalbHBIX W  TBOPYECKMX  CIIOCOOHOCTEH  oOyuaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATENbCKIX YMEHHM, KPUTUYHOCTH MBIIIJICHHS], HHTEpeca
K U3Y4YCHHIO MAaTeMAaTHKH,

(dhopmupoBanue PyHKIIMOHATEHON MaTeMaTHYEeCKON I'PaMOTHOCTH: YMEHHsI pacliO3HABATh
MIPOSIBIIEHUSI MaTEMaTHUYECKUX TOHITHM, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyallUsiX M TpPU HU3YYECHUH JPYrUX YUEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyIUPOBATh UX HAa SA3BIKE MATEMAaTUKH M CO3JaBaTh MAaTeMAaTUYECKUE
MOJENU, TMPUMEHSATh OCBOCHHBI MaTeMaTW4eCKWil ammapar [uis pelieHuss MpPaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHbBIC PE3YJIbTATHI.

Koppekunonnsie 3anaun:

o PazButune 3puTeNbHOrO, 0CA3aTENbHO-3PUTEIILHOIO U CIIyXOBOTO BOCIPUSATHSL.

o Pa3BuTHe Npou3BOIBHOTO BHUMAHMUSL.

o Pa3Butre 1 KOppEeKIHs MaMATH.

o PazButre M KOpPpEKIHs JOrMYECKOTO MBIIUICHHUS, OCHOBHBIX MBICIUTEIBHBIX
OIepaLuu.

o [Ipeononenne MHEPTHOCTH MCUXUYECKUX TPOIIECCOB.

. Pa3Butune nuanornyeckoit © MOHOJIOTHYECKOM peuH.

o [Ipeononenue Bepbamu3ma.

. @®opMHpOBaHUE HABBIKOB 3PUTENIBHOTO, OCS3aTeNbHO-3pUTEIBHOTO U CIYXOBOTO
aHaJu3a.



o PazBuTre HaBBIKOB O0CSA3aTEIBbHO-3PUTENFHOIO OOCIEIOBAHUS M BOCHPUSATHS
[BETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIBIX) pelbe(HBIX H300paKeHUH MPEIMETOB, KOHTYPHBIX
n300pakeHN reoMeTpUIecKuX GUryp u T.11.

) dopMupoBaHWE yYMEHHUS BBITIONHATH TPU MOMOIIM YEPTEKHBIX WHCTPYMEHTOB
reOMETPUYECKHE MTOCTPOCHHUS, TOCTPOCHUE TpadUKOB (HYHKIIUI, THarpaMm U T.I1.

. dopmMupoBaHWE YMEHHS YWTaTh IBETHBIC (MM KOHTPACTHBIC, YEepHO-OEibIe)
penbedHbie TpaduKA AMEMEHTAPHBIX (DYHKITUH HA KOOPAWHATHOM IMJIOCKOCTH.

o OOyueHnue mpaBuiiaM 3aliCH MAaTEMaTHYECKUX (OPMYIT U CTICIUAIBHBIX 3HAKOB.

. OO6yuenue nmpueMaM MpeoOpa3oOBaHKs MATEMATUIECKUX BBIPAKEHUH.

° CoBepIlIeHCTBOBAaHUE CHEIUATBHBIX MPUEMOB OO0CIEIOBaHUS U U300paKeHUs
M3y4aeMbIX 0OBEKTOB.

. dopmupoBaHue, YTOYHCHHE WJIH KOPPEKIHUS TPEJACTABICHUN O MpeaMerax M
MPOLECCAX OKPYKAIOIIEH TEHCTBUTEIHHOCTH.

o dopmMupoBaHWE U COBEPIICHCTBOBAHWE YMEHHUS pPACIO3HABATH  CXOJHBIC

MPEAMETHI, HAXOIUTh CXOJIHbIE M OTJIMYUTEIbHBIEC TIPU3HAKH MPEIMETOB U SIBJICHUH, HCIIOIb3Ys
COXpaHHBIE aHAIU3ATOPHI.

o dopMHpPOBaHWE W  COBEPIICHCTBOBAHWE YMEHHMS HAXOIUTh MPUYUHHO-
CJIEICTBEHHBIE CBSI3H, BBIJCISITH TJIaBHOE, 0000IIaTh, AJIaTh BHIBOIBI.

CoBepllieHCTBOBaHUE HABBIKOB BepOaIbHOM KOMMYHHUKAIUH.
CoBepIlleHCTBOBaHNE YMEHUS IPUMEHSTHh HEBEPOATbHbBIE CIIOCOOBI OOIIIECHHMS.
Pa3BuTre MeNKOil MOTOPHUKHU U 3pUTEITBHO-MOTOPHON KOOPAHHAIUH.
CoBepIlIeHCTBOBAHKE YMEHUS 3pUTEITLHON OPUEHTUPOBKHA B MHUKPOIIPOCTPAHCTBE.

. dopMHUpOBaHUE PANMOHAIBLHOTO TOIX0Ja K PENIEHUI0 y4eOHBIX, OBITOBBIX W
npodeccroHabHBIX 3aj1a4, Pa3BUTHE AHATUTUKO-TIPOTHOCTUYECKUX YMEHHUM U HaBBIKOB.

Anrebpa sBIsSETCS OAHMM M3 OMOPHBIX KYPCOB OCHOBHOI IIKOJBI: OHA OOECrednBaeT
M3Yy4YEHUE JPYTrUX JAUCLHMIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'YMaHUTApHOTO LIMKJIOB, €€
OCBOEHHE HEOOXOAMMO JJIsl MPOJOJKEHUsI 00pa30BaHMs U B TIOBCEHEBHOM *u3HU. Pa3Butue y
oOyyarouuxcs HAaYYHBIX MPEACTaBICHUM O TMPOUCXOXKIACHUU U CYLIIHOCTH alreOpanyecKux
a0CTpakIuii, crocode OTPpaKeHHUsI MaTEeMAaTHUYECKOW HAYKOU SIBJICHUH M TIPOILIECCOB B IIPUPOJIE U
oOmiecTBe, poJIM MaTeMaTHYECKOro MOJEIMPOBAHUS B HAy4YHOM IO3HAHUU U B IPAKTHKE
croco6cTByeT OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUeCTB MBIILICHUS, HEOOXOIUMBIX
JUIA ajanTallid B COBPEMEHHOM ILH(poBoM oOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM
oOpa3om obecrieunBaeT pa3BUTHE YMEHHs HAOI0aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeUCTBUS U BBIBOJBI, GOpMYIHpoBaTh yrBepxacHus. OcBoeHHe Kypca anreOpbl obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBINIICHUS OOYYaloONIUXCsA: OHHM UCHOJB3YIOT JEAYKTUBHBIE H
WHIYKTUBHBIE PACCYXJCHHUS, 000OIIEHHEe U KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anreOpe MpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENILHOW NeATeIbHOCTU
oOyuaronuxcs, Mo3TOMy CaMOCTOSITEIbHOE PElIeHHe 33a/ad €CTeCTBEHHBIM 00pa3oM SIBIISIETCS
peanuzanueil JesTeIbHOCTHOTO PUHIIKIIA O0yYeHUSI.

B crpykType mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOM IIKOJBI OCHOBHOE
MECTO 3aHUMAKT COJAEPXKATEIbHO METOoAWYecKHe JIMHUM: «Yuciaa W BBIUYHUCICHUN;
«AnreOpanyeckue BhIpRXKEHUS»; « YpaBHEHHUS U HepaBeHCTBay; «DyHKium». Kaxngas uz sTux
COJIEpXKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBAETCS Ha NPOTSKEHUU YETHIPEX JIET WU3Y4YEHUS
Kypca, eCTeCTBEHHBIM 00pa3oM MeperieTasich U B3aUMOJICHCTBYS C APYTUMHU €ro JHUHUSIMH. B
XO0Jle W3YYEHHUs Kypca OOyYaromUMCS MPUXOIUTCS JIOTHYECKH pPacCyKIaTh, HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3u ¢ 3TUM LierecooOpa3HO BKIIOYUTH B MPOTPaMMy
HEKOTOPbIE€ OCHOBBI JIOTUKH, MPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ielibl MaTEMaTHYECKOTO
oOpa3oBaHUS M CIOCOOCTBYIOIIHME OBJIAQJCHUIO OOYYAIOIIMMUCA OCHOB YHHBEPCAIHHOTO
MaTeMaTH4ecKoro si3bika. Takum oOpa3oM, MOXKHO YTBEpKIaTh, UYTO COJAEPKATEIBHOU U
CTPYKTYPHOU 0COOEHHOCTBIO Kypca «ANredpay SBISIETCS €ro HMHTETPUPOBAHHBINA XapaKTep.



Conepxxkannie auHUU «YucClia ¥ BBIYUCICHUS» CIY)XUT OCHOBOM HJsi JajbHEUIIEro
M3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOUIUXCS JIOTHUECKOTO MBIIUICHHS,
(OpMUPOBAHUIO YMEHHS TOJIB30BAThCA AITOPUTMAMHU, a TAK)KE MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX JUJIsl TTOBCEAHEBHOM KM3HU. Pa3BUTHE MOHSTHS O 4YUCIIE B OCHOBHOM
IIKOJIC CBSI3aHO C DANMOHAIBHBIMH W HUPPANMOHATBHBIMU  YUCIAMH, (OPMUPOBAHHUEM
MIPEACTABICHUIN O JIEHCTBUTEILHOM YHKCIIe. 3aBEPIICHUE OCBOCHHS YMCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy 00111ero oopa3oBaHusL.

Conepxkanne JBYX aireOpanueckux JHHUNH — «AnreOpandyeckue BBIPAKECHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOy4arOMIHUXCS
MaTeMaTHYECKOro armapara, HEoOXOAMMOIo Uil pELIeHUs 3ajJad MaTeMaTHKH, CMEXHBIX
MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4. B OCHOBHOW MIKoJie Y4eOHBINH MaTepuan
TPYNIUPYETCS BOKPYr pallMOHAIBHBIX BBIpOKEHUU. Anrebpa JIEeMOHCTPUPYET 3HAauYEHUE
MAaTE€MAaTHKN KakK s3bIKa JUIS MMOCTPOCHMSI MAaTEMaTUYECKUX MOJEIICH, ONHCAaHUS MPOLECCOB H
SIBJICHUN peaslbHOTO MHpa. B 3amaunm oOyueHus anredpe BXOAAT TakKe JAajbHElIlee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJIEHHS, HEOOXOJUMOIro, B YaCTHOCTH, JJS OCBOGHMS Kypca
nHQOpMATUKH, W OBJAJACHUE HABBIKAMH JEAYKTUBHBIX paccyxaeHuii. [IpeoOpazoBanue
CUMBOJIBHBIX (OpPM BHOCUT CBOH creuupuyeckuii BKJIaJ B pPa3BUTHE BOOOpaKeHU,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxkanrie  (QyHKIIMOHATBHO-TpAQUUECKOW JIMHUM  HAIlEJIEHO Ha  TIOJIydeHHUe
00yJarOIMMUCS 3HaHUH O (QYHKIMAX KaK BaKHEHIICH MaTeMaTHYeCKOW MOJENH I OTIHMCaHUs
U HCCIEOBaHUS Pa3HOOOpa3HBIX NMPOIECCOB M SIBIEHHUI B mpupoje u obmiectBe. M3ydyenue
3TOr0 MarepHuajia CoCOOCTBYET Pa3BUTHIO y 0O0YYarOIIMXCSl YMEHHUS HUCIOIb30BaTh Pa3InyHbIE
BBIPA3UTENIbHbIE CPEACTBA S3bIKA MAaTEMaTHKU — CIIOBECHbIE, CUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (hopMHpOBaHUE MPEICTABICHUNA O POJIM MAaTEMaTUKH B Pa3BUTUU LIUBUIIN3ALUU
U KYJbTYpHI.

Crnenys mpencTaBlIieHHOW pabodei mporpaMme, HauWHAasi ¢ CEIbMOTO Kjlacca Ha ypoKax
reOMETpUH OO0YYaIOIUUCA YYWUTCS MPOBOJIUTH JOKa3aTeNbHbIE PpACCYXKAEHHUS, CTPOUTH
JIOTUYECKHE YMO3aKIOUEHUs, TOKa3bIBaTh ICTUHHBIE YTBEPKIACHUS U CTPOUTh KOHTPIIPUMEPHI K
JIO)KHBIM, TPOBOJIUTH PACCYKIEHHUSI «OT IMPOTHUBHOTO», OTJIMYATH CBOMCTBA OT IPU3HAKOB,
dbopmynupoBarb oOpartHble  yrBepxkAeHuA. OOydarolmuiicsi, OBJAAEBIIMH  HCKYCCTBOM
paccyxaarh, OyIeT MPUMEHSITh €r0 U B OKPYXKaIOUIEH KU3HU.

Lenpt0o H3yyeHHs TEOMETPUM SBISETCA HCIOJIb30BAHUME €€ KaK HMHCTPyMEHTa IIpH
pElIeHUN KaK MAaTeMaTH4eCKUX, TaK M NPAKTUYECKUX 3a7a4, BCTPEYAIOIIUXCA B pealbHOU
#u3HU. OKOHYMBIIUI Kypc T€OMETpUH 00YydarolUiCcs JOJDKEH ObITh B COCTOSIHUU ONPENEIHUTh
reoMeTpUUYecKylo (Urypy, OomucaTh CIOBaMHU JAaHHBIA YEpTEX WM PUCYHOK, HAWTH IUIOIIATh
3eMeNbHOTO YyYacTKa, pacCuYuTaTh HEOOXOIMMYI0 JIMHY OINTOBOJIOKOHHOTO KaOemnst Wiu
Tpebyemble pa3Mephl rapaxa i aBTOMOOHIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS
JIMHUS B U3yYEHUU T'€OMETPHUH B LIKOJIE.

Yuurento pexkoMeHAyeTcsl MOoAOUpaTh 3aJauyd  MPAKTUYECKOrO  XapakTepa s
paccMaTpuBaeMbIX TEM, YUUTh JI€TE€l CTPOUTh MAaTEMATUUYECKUE MOJEIIH pealbHbIX )KM3HEHHBIX
CUTYyallMil, IPOBOJUTH BBIUMCIEHUS U OLIEHUBAaTh AaJCKBATHOCTH IOJYYEHHOI'O pe3yibTaTa.
KpaiiHe Ba)XHO NOJUYEPKUBATH CBA3M TE€OMETPUU C JPYTUMHU NpPEAMETaAMH, MOTHUBHUPOBATH
WCIOJIb30BAaTh  OMNpEACTCHUS] TEeOMETPUYECKHX (UIryp U TMOHATUH, JEMOHCTPHUPOBATH
MPUMEHEHHE TIOMYYCHHBIX YMEHUU B (PU3UKE M TEXHUKE. DTH CBA3M Hambojee SPKO BUIHBI B
temax «Bekrope, «TpuroHomerpuueckue cCOOTHOLIEHUs», «Meroa koopauHat» u «Teopema
[Tudaropay.

B coBpemenHoM 1MhpoBOM MHPE BEPOATHOCTh U CTAaTHCTHKA MPHOOpPETAIOT BCe
OOJBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHYECKUX MPUIOKEHUH, TaK U HX POJIM B
o0pa3oBaHuM, HEOOXOJMMOM KaXJIOMy uenoBeKky. Bospacraer wuymcno mnpodeccuit, mnpu
OBJIAJICHUU KOTOPBIMHU TpeOyeTcst Xopoinas 0a3oBas MOATOTOBKA B OOJNACTH BEPOSITHOCTH U
CTaTHCTUKH, Takas MOATOTOBKA BaKHA Ui MPOJOJIKEHHS O00pa3oBaHUS W Ui YCIIEUTHOM
npoeccuOHaTbHON Kapbephl.



Kaxkplii 4enoBeK MOCTOSHHO MPHHUMAET PEHICHHS Ha OCHOBE HMEIOIIMXCS Y HEro
IaHHBIX. A JUIi 00OOCHOBAaHHOTO HPUHSITHS PEIICHUS B YCIOBHSX HENOCTaTKa WM M30BITKA
uHbopMaMM HEOOXOJAMMO B TOM YHCIE XOpOWmIO CHOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTHCTUYECKOE MBIIIUICHHE.

NMeHnHO mOATOMY OCTpPO BCTajga HEOOXOJMMOCTh CHOPMHPOBATH Yy OOYYaAIOIIUXCS
(GYHKIMOHATBHYIO TPaMOTHOCTb, BKJIOYAIONIYyI0 B ce0sf B KauecTBe HEOTHEMIIEMOM
COCTABIISIIOIICH yMEHHE BOCIPHHUMATh M KPUTHYECKHM aHAJIM3UPOBATh HMH(POPMAIHIO,
NpPE/ICTABICHHYI0O B pa3iM4HbIX (OpMax, I[OHUMATh BEPOSTHOCTHBIA XapakTep MHOTUX
pCaNbHBIX TPOLECCOB M 3aBUCHMOCTEH, MPOM3BOAUTH MPOCTCHIINE BEPOSITHOCTHBIC PACUETHI.
3HAKOMCTBO C OCHOBHBIMH NpUHIMIAMH cOOpa, aHauu3a W NPEACTABICHUS JAHHBIX W3
pa3nuuHbIX cep KU3HM 00IIeCTBa U TOCYAAPCTBA MPUOOIIAET 00YJAIONINXCS K OOIIECTBEHHBIM
uHTepecaM. V3yueHne OCHOB KOMOWHATOPUKH Pa3BUBAaeT HABBIKM OpraHH3aluu mepebopa u
MoJIcYeTa YUClia BapUAHTOB, B TOM 4YHCJE, B NMPUKIAIHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMH
Teopur TpadoB CO37aeT MaTeMaTHYeCKui (yHAaMEHT s (OPMUPOBAHUS KOMIECTCHIUN B
obsiacTi HHPOPMATHKU U TUPPOBBIX TEXHOJIOTHIA. [IOMUMO ATOTO, MIPH U3YYCHUU CTATUCTUKU U
BEPOSATHOCTH OOOTAMIAIOTCS TPEACTABICHUsI 00yJYarOIUXCs O COBPEMEHHON KapTWHE MUpa U
METO/IaX ero HCCIe0BaHus, (OPMUPYETCS MOHMMAHHWE POJM CTATUCTHKH KaK HCTOYHHKA
COIMATILHO 3HAYNMON MH(OPMAIIUH U 3aKJIaILIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHHSL.

B cooTBercTBMM ¢ JaHHBIMH IIETSIMA B CTPYKType MpOTrpaMMbl y4eOHOTO Kypca
«BeposITHOCTh M CTaTHCTUKa» OCHOBHOW INKOJIBI BBIICICHBI CIEIYIONINE COJEpKATeIbHO
meroanveckue JuHMU:  «[IpencraBieHue  JAHHBIX M ONHMCATENbHAs  CTATHCTHKAY,
«BeposTHOCTEY; «DeMeHThl KOMOMHATOPUKINY; «BBeneHue B Teoputo rpadosy.

Conepxanne ymHuM «[IpencraBneHne MaHHBIX W ONKCATENbHAS CTATHCTUKA» CIYXHT
OCHOBOH i1 (DOPMUPOBAHHS HABBIKOB pabOTHI ¢ MHPOPMALIUEH: OT YTEHUS M MHTEPIPETAIIUU
nHpopManuy, TPEACTAaBICHHOW B TabMWIax, Ha JuarpaMMmax © rpadukax g0 cOopa,
MPEJCTaBICHHS U aHAJN3a IaHHBIX C HCITOJIb30BAHHEM CTATUCTHUECKUX XapaKTEPUCTUK CPEIHUX
u paccenBanusi. PaboTas ¢ maHHBIMH, 0OyJalOUIUeCs y4aTrcs CUUTHIBATH U UHTEPIPETHPOBATH
TaHHBIC, BBIJIBUTaTh, apryMEHTHPOBATh W KPUTHKOBATh MPOCTEHINNE THIIOTE3bI, Pa3MBIIUIAThH
HaJ1 (haKTOpaMHU, BHI3BIBAIONIMMY U3MEHUNBOCTh, M OIICHUBATh WX BIIMSIHHE HA pacCMaTpUBacMble
BEJIMYUHBI M TTPOIIECCHI.

WHTyuTHBHOE  TIpENCTaBICHHE O  CIy4alWHOW  HM3MEHYMBOCTH,  HCCIICIOBaHHE
3aKOHOMEPHOCTEH W TEHJCHIMI CTAaHOBUTCS MOTHUBUPYIOIIECH OCHOBOHW JIJISl M3YYCHUS TEOPUHU
BEpOSATHOCTEH. Bombioe 3HaueHue 371eCh UMEIOT IPAKTUYECKUE 3aJIaHHsI, B YACTHOCTH OTIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJICIISIMU.

[TonsiTHe BEpOSATHOCTH BBOJMTCS KaK Mepa IMpaBJONoao0us ciydaitHoro coOwitusi. [lpu
W3YUEHHH Kypca OOydarommecs 3HaKOMSTCS C MPOCTCHITUMH METOJAMH  BBIYHCIICHHSI
BEPOSATHOCTEH B CIYy4allHBIX SKCIIEPUMEHTAaX C PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMH HCXOJIAMH,
BEPOSTHOCTHBIMH 3aKOHAMHM, IMO3BOJISIONIMMHU CTaBHTh M PeEIIaTh OoJiee CIOXHbIE 3amauu. B
KypC BXOJST HayalbHbIC MPEICTABICHHUS O CIyYallHBIX BEIMYMHAX W MX YHUCIOBBIX
XapaKTePUCTUKAX.

Takke B paMKax 3TOTO Kypca OCYIIECTBJIICTCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHO)KECTBAMU M OCHOBHBIMHU OTIEpallMsSIMU HaJ MHOXECTBAMH, PAaCCMATPHBAKOTCS MPUMEPHI
MPUMEHEHWUSI JUTSl PEIICHUS 3aj1ay, a TAK)KE UCTIOIBb30BaHUs B IPYrMX MaTeMAaTHYECKUX Kypcax U
y4eOHBIX TpeIMeTax.

Mecrto yuyeOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

VYuebHblil npeamer «MartemaTuka» SBJIsETCA 00s43aTeNbHBIM NPEAMETOM Ha JIAHHOM
ypoBHE oOpaszoBanus. B 5-9 wimaccax (Bapuant 1 AOOIlI OOO) y4eOHBINE mnpeaMeT
«MateMaTiKay TpaJulMOHHO W3y4aeTcs B paMKax CIEYIOIMMX yuyeOHBIX KypcoB: B 5-6 Kinaccax
— Kypca «MaremaTukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIIIOYas 3JI€MEHThl CTATUCTHKH
u Teopuu  BepositHocted) U «l'eomerpus». Hacrtosmeld — mporpaMMoil  BBOAMTCS
CaMOCTOSTENIbHBINA YUeOHBIN Kypc «BeposITHOCT U CTAaTUCTHUKAY.



B 5—10 xnaccax (Bapuant 2 AOOIl OOO) yueOHblii mnpeaMer «MareMaTuka»
TPaJIMLMOHHO M3y4yaeTcs B paMKax CJIEIyHIOIIMX Y4eOHbIX KypcoB: B 5-6 kjaccax — Kypca
«Marematukay, B 7—10 kimaccax — KypcoB «AureOpa» (BKIIOYas 3JIEMEHThl CTaTUCTUKU U
Teopuu BepositTHocTel) u «I eomerpusi». Hacroseit mporpaMmmMoil BBOJUTCS CaMOCTOSITEIIbHBIN
y4eOHbIi Kypc «BeposTHOCTh M CTaTHCTUKA.

Mecrto yueOHOro kypca «MaremaTtuka» B y4eOHOM ILIaHe.

CornacHo ydeOnomy miany (Bapuant 2 AOOIT OOO) B 5-6 kimaccax H3ydaercs
MHTETPUPOBAHHBIN NpenmeT «MaTteMaTHKay, KOTOPBIA BKIIOYAeT apu(METHUECKUI MaTepual u
HaTJISIHYIO TEOMETPHIO, A TAK)KE TIPOTIEICBTHYECKUE CBEIICHHS U3 aIreOphl, YIEMEHTHI JIOTHKHU H
HayaJla OIMCATEeNbHOW CTaTUCTUKUA. HacTosmmen nporpaMmMoin peaycMaTpuBaeTCsl BBIICICHUE B
y4eOHOM IUTaHe Ha M3y4YeHHE MAaTEeMaTHKHU B 5-6 Kjaccax 5 ydeOHBIX 4acOB B HEZIETIO B TCUCHUE
Ka)XJIOTO T0J1a OOy4eHHUsI.

Mecto yueOHOro Kypca «Ajaredpa» B y4eOHOM ILIaHe.

CornacHo yueOHomy Mmiany (BapuanT 2 AOOII OOO) B 7-10 kiaccax wu3ydaercs
yueOHBINH Kypc «Asredpa», KOTOpPbIA BKIIOYAET CIEAYIOLUIME OCHOBHBIE Pa3feibl COJACpKaHUS:
«Yucna M BBIUKCICHUS», «ANreOpandeckue BbIpaXEHUS», «YpaBHEHHUS U HEPaBEHCTBAY,
«Dynkmuuy. B cootBerctBHM ¢ yueOHBIM TutaHoMm (BapuanT 1 AOOII OOO) na u3yueHwue
yaeOHOTO0 Kypca «Anredpa» ¢ 7 mo 9 Kjaacc OTBOIUTCS HE MeHee 3 4acoB B HEJIENIO, BCETO 3a TPH
rosa ooydenus — 238 vacoB. YueOnslii ruian (Bapuant 2 AOOIT OOO) Ha uzydenue aareOpsl B
7 xmacce OTBOJIUT HE MeHee 3 yueOHBIX YacoB B Henednto, B 8, 9, 10 kiraccax He MmeHee 2 y4eOHBIX
4acoB B TEYEHHE KaXJOro Toja OOydeHHs, BCETO 3a 4YeThipe roja oOydeHus He meHee 306
yaeOnbIx yacoB. [Ipu peanmmzanuu Bapuanta 2 AOOIT OOO o6pazoBaTeNbHBIM OPTraHU3AIUSIM
pekomennayercs B 8-10 Kilaccax yBENIMYHMTH KOJMYECTBO YAaCOB, OTBOJMMBIX Ha H3y4CHHE
y4eOHOro Kypca «AunrebOpa» 0 Tpex YacOB B HEAENIO 3a CYET YacOB 4acTH, (popmupyeMoi
y4acTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHUH yueOHOTO IJIaHa.

Mecto yueoHoro kypca «I'eomeTpusi» B y4ueOHOM IIaHeE.

CornacHo yueOHomy mmiany (BapumanT 2 AOOII OOO) B 7-10 kimaccax wu3ydaercs
yueOHbIi Kypc «['eoMeTpus», KOTOPBIA BKIIIOUAET CIEAYIOLIME OCHOBHBIE pa3JieNbl CONEPIKaHuUs:
«['eomerpuueckue GUrypsl U ux cBoiicTBay, «V3mMepeHue reoMeTpuyeckiuX BEIHUUH», a TaKXKe
«/lexapToBbl KOOpPAMHATHI Ha TIJIOCKOCTH», «BekTopel», «JIBH)KEHHS IUIOCKOCTH» U
«IIpeobpazoBanus nmogoous». B coorBercTBHM ¢ yueOHBIM Tu1aHoM (BapuaHT 1 AOOIT OOO) Ha
uzyueHue yueOHoro kypca «I['eomerpusi» Ha 0a30BOM YpoBHE ¢ 7 mo 9 Kiacc OTBOJAUTCS HE
MEHEe 2 4acoB B HEJEII0, BCEro 3a TpH rojaa oOyueHust — 204 vaca.YueOHbIH 11aH (BapuaHT 2
AOOII O0O) na uzydyenue reomerpuu B 7-10 Kimaccax OTBOAWT HE MEHEe 2 y4eOHBIX YacoB B
HEZIeI0, BCETo 3a YeThIpe rojia o0ydeHusiHe MeHee 272 yueOHBIX 4acoB.

Mecto yueOHOro kKypca «BepoSiTHOCTh M CTATHCTHKA» B Y4eOHOM IJIaHe.

B ocHoBHOII mikone u3yyaetrcs Kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBIA BXOJAT
paznensl: «[IpeacraBnenue JaHHBIX U ONKCATENbHAS CTATUCTHKAY; «BeposTHOCTEY; «DneMeHTHI
KoMOuHaTOpuKN»; «BBenenue B Teoputo rpadosy». CoriacHo ydeOHOMY miaHy (Bapuant 1
AOOII O0OO) Ha uzydeHue TaHHOTO Kypca OTBOAUTCS 1 ydeOHBIN yac B Heneno B 7—9 kiaccax,
Bcero 102 yue6nbix yaca. CornacHo yuebHomy 1utany (Bapuant 2 AOOIT OOO) Ha u3ydeHue
JAHHOTO Kypca oTBoAUTCs 1 yueOHbIi yac B Hepemnto B 8—10 kiaccax, Bcero 102 yaeOHBIX Haca.

OcoOennocTn  pacnpeaeseHusi  y4eOHOro  marepuasga.  Y4yeOHbIH  KypcC
«MaremaTuka».

Pacnpenenenue mporpaMMHOro mMarepuana ydyebHoro kypca «Matemaruka» B AOOIIL
OO0 mexny nByms rogamu o0ydenus coorserctByeT [I0OOIT OOO.

OcoOenHocTH pacnpenejieHusi y4eOHOro Mmarepuajia. Y 4eOHbIN Kypc «AJredpay».

Pacnpenenenue mporpaMMHOTO Marepuaia yuebHoro kypca «Anredpa» B AOOII OO0
(BapuanT 1) cootBetcTByeT [IOOIT OOO.

[Iporpammublii Matepuan ydeOHoro kypca «Anredpa» B AOOII OOO (BapuaHT 2)
pacnpenensercs Ha 4 roma: 7, 8, 9, 10 xmaccel. Ilepepacnpenenenue conep:kaHusi yaeOHOTO
Kypca 00yCIIOBJIEHO MOTPEOHOCTHIO B JJOMOJHUTEIHHOM BPEMEHH, HEOOXOAUMOM JIsl U3y4YEHUS



MaTepHualia, BBI3BIBAIOIIETO Yy CJENbIX OOydJarommxcs ocoOble 3aTpyAHEHHs, a TaKkKe s
pa3BUTHS y HHUX KOMIIGHCATOPHBIX CIIOCOOOB JeHCTBMI M JaibHeWmero oOydeHHs UX
HCII0JIb30BAHUIO.

1. 7 xnacc: uzydyenne marepuana 7 kiacca [IOOIT OOO, u3 koroporo riaBa «CUCTeMbl
JMHENHBIX YpaBHEHUI» IEPEHOCUTCA B § Kilacc.

2. 8 Kjacc: W3y4YeHHEe TEepeHecCeHHOM u3 7 kiacca TyiaBbl «CHCTEMBl JIMHEMHBIX
ypaBHeHui» u Matepuana 8 kiacca [IOOII OOO, u3 xoroporo riaBel «KBaapaTHble
ypaBHeHUs», «HepaBeHcTBa», «CTeneHsp ¢ 1eJIbIM I0Ka3aTeeM» rnepeHocsaTces B 9 kiacc.

3. 9 kyjacc: u3yuyeHue INepeHeceHHBIX u3 &8 kiacca riaB «KBagpaTHble ypaBHEHUsD,
«HepasencrBay, «Ctenenb c 1elbIM TokazaTesnemM» u marepuana 9 kiacca [IOOIT OOO, u3
KoToporo riaBbl «KBaapatHbeiii TpexwieH. Ksaaparnunas ¢GyHKuus», «YpaBHEHUS W
HEpAaBEHCTBA C OJHOW MEepeMEeHHOW», «YpaBHEHUS U HEPAaBEHCTBA C ABYMs IEPEMEHHBIMUY,
«ApudmeTrnueckas 1 reoMeTpuuecKast mporpeccun» nepeHocurcs B 10 kiacc.

4. 10 xnacc: npoaomkeHue uzydenus matepuana 9 kmacca [TOOIT OOO; o6006meHue n
CUCTEeMAaTH3alusl 3HAaHUH 10 KypCy aJireOpbl OCHOBHOM IIKOJIBI.

OcobenHocTH pacnpeejieHusi yaeOHOro marepuaja. YueoHblii kype «I'eomerpus».

[Tporpammusblit Matepuan yue6HoTro Kypca «l'eomerpus» B AOOII OOO (Bapuant 2)
pacnipenensiercs Ha 4 roma: 7, 8, 9, 10 xmaccel. [lepepacnpenenenue coaepkaHus y4eOHOTO
Kypca 00yclIOBJI€HO OTPEOHOCTHIO B JOTIOJIHUTEIHHOM BPEMEHU, HEOOXOAUMOM JIJIsl U3yUECHHUSI
MaTepuasa, BBI3BIBAIOIIETO Y CIENbIX OOy4yaroumxcs ocoOble 3aTpyAHEHHS, a TaKkKe s
pa3BUTHUS y HUX KOMIIEHCATOPHBIX CIOCOOOB JEWCTBUH U JanbHeWliero oOydeHus ux
HCI0JIb30BAHHUIO.

1. 7 xmacc: oxoH4aHWe TeMbl «COOTHOIIEHUS MEXAY CTOPOHAMHM U  YIJIaMH
TpeyroipHuKka» (moarema «lloctpoenue TpeyroibHHUKa 1O TPEM 3JIEMEHTam») MEePEeHOCUTCS B 8
KJ1acc.

2. 8 xyacc: oxoH4aHue Tembl «llomoOHBIE TpeyronbHUKM» (moaTeMa «COOTHOIICHHUS
MEXYy CTOPOHAMU U YTiaMU IPSIMOYTOJIbHOTO TPEYTroJIbHUKA») MEPEeHOCUTCs B 9 Kitacc.

3. 9 knacc: tema «COOTHOWIEHUS MEXKAY CTOPOHAMU M YIVIAMU TPEYrOJbHHKA.
CkansipHO€ MPOM3BEICHUE BEKTOpOB»IIepeHocuTcs B 10 kiacc.

4. 10 knacc: mpoaopkenune uzydenue marepuana 9 kinacca [IOOIT OOO.

Oco0enHocTH pacnpeesieHusi y4ueOHOro Marepuasa. YueOHblid Kypce «BeposiTHOCTD
U CTATHCTHKA».

Pacnipenenenne mporpamMmmHOro marepuasnia yuyeOHoro Kypca «BeposiTHOCTH
cratuctuka» B AOOIT OOO cootserctByeT [IOOIT OOO, HO M3yYeHHE Kypca HAYMHAETCS HE C
7, a c 8 kiacca.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHHSA YYEBHOI'O TIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JInyHOCTHBIE Pe3yabTAThl

JIn4HOCTHBIE PE3YyNbTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpeamera «MareMaTuka»
XapaKTePU3YIOTCS CIEAYIOUIUM 00pa3oMm.

Ilampuomuueckoe 6ocnumawnue: TPOSIBICHUE HMHTEpeca K MPOIUIOMY M HACTOSIIEMY
POCCHICKON MaTEMAaTHKH, LIEHHOCTHOE OTHOILIEHUE K JTOCTH)KEHHUSAM POCCUHCKUX MaTEMATUKOB U
POCCHICKON MaTeMaTU4Ye€CKON IIKOJIBbI, K MCIIOJIb30BAaHUIO ITUX JOCTHKEHUI B IpYrMX HayKax U
MPUKIIAJHBIX cepax.

I'padsicoanckoe u O0yxX08HO-HpaABCMEeHHOe 60ChuUmMAHUe: TOTOBHOCTh K BBIIIOJHEHUIO
o0si3aHHOCTEH TpakJaHMHA M peajlu3allMd ero mpaB, MPEACTaBICHHE O MaTeMAaTUYECKUX
OCHOBaX (PyHKIMOHMPOBAHMS pA3IMUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TIpa’kIaHCKOTO
oOmectBa (BBIOOPHI, OMPOCHI W Tp.); TOTOBHOCTh K OOCYKICHHIO 3THYECKUX MpoOieM,
CBSA3aHHBIX C IIPAKTUYECKUM IPUMEHEHHEM JOCTHMKEHMM HAyKH, OCO3HAHHE BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTO.

Tpyoosoe 6ocnumaHue: yCTAaHOBKAa HAa AaKTUBHOE Y4YacTHE B PEIICHUH MPAKTHUECKUX
3aJja4 MaTeMaTU4YeCKON HalpaBIEHHOCTH, OCO3HaHUE Ba)KHOCTU MaTeMaTHYECKOro 00pa3oBaHUs
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Ha MPOTSDKEHUH BCEH KHU3HM IS YCHEIIHON MpOo(pEeCcCCHOHATBHON NEATETbHOCTH U Pa3BUTHE
HEOOXOJMMBIX yMEHHH; OCO3HAHHBIM BBHIOOP M IOCTPOCHHE HHIUBUAYAIHHONH TPAEKTOPUHU
o0pa3oBaHUs M JKM3HEHHBIX IUIAHOB C YY€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
noTpedHOCTEH.

Ocmemuueckoe ocnumaHue: CHOCOOHOCTh K S3MOIMOHAIBHOMY M 3CTETHUECKOMY
BOCIIPUATHIO MaT€MaTUYeCKMX OOBEKTOB, 3aJay, pEIICHUN, PACCYKICHHM; yMEHUE BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayuno2o nosnwanus: OpUEHTALMS B IEITEIBHOCTH HA COBPEMEHHYIO CUCTEMY
Hay4YHBIX HNpPEJCTaBICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUsI UYE€IOBEKa, MPUPOIbI U
oOmiecTBa, NMOHUMaHHE MAaTEMAaTHYECKONW HayKh Kak cdepbl YeloBEYeCKO AeATeNbHOCTH,
9TanoB €€ pa3BUTUS M 3HAYUMOCTU U1 Pa3BUTHUS [MBWIM3ALMU; OBJAJECHUE S3BIKOM
MaTeMaTUKd M MAaTeMaTH4YeCKOW KyJIbTypoll Kak CpeICTBOM IIO3HAHUS MHUPA; OBJIaJECHUE
MPOCTENIIMMH HaBbIKaMU MCCIEA0BATEIbCKOM NEATENbHOCTH.

Quszuueckoe eocnumanue, @GOpmMuposarue Kyibmypvl 300p06bs U IMOYUOHATLHOLO
O.21a20n0y4UsA; TOTOBHOCTD MIPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEPECax CBOETO 3/I0POBB,
BEJICHUE 37J0pOBOr0 00pa3a *U3HU (3I0pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U
OTIbIXa, peryinspHas (u3nueckas aKTUBHOCTB); C(HOPMHPOBAHHOCTb HaBblKa pediexcuu,
MIPU3HAHUE CBOETO IIpaBa Ha OMMOKY U TaKOTO ke IpaBa JIPyroro 4eioBeKa.

Oxonocuueckoe eocnumanue: OPUEHTALIMS HA IPUMEHEHHE MaTeMAaTUYECKUX 3HAHUHN AJis
pelieHns 3agad B 00JIaCTH COXPAHHOCTU OKpY)KAloIled cpelibl, IUIAHUPOBAHUS TOCTYIKOB U
OIICHKHM HUX BO3MOXHBIX IOCIEACTBUM JUIsI OKpY)Karolled cpeibl; OCO3HaHHE TI00albHOTO
XapakTepa dKOJOTUYECKUX Mpo0sieM U MyTel UX perieHusl.

Jluunocmuvie  pezynomamul,  obecneuugarowue — adanmayuro  00OyUarOWe20cs K
UBMEHAIOWUMCSL YCTIOBUAM COYUATILHOU U NPUPOOHOUL CPEOb.:

° TOTOBHOCTb K JICWCTBUSM B YCIOBMSIX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AEATENIbHOCTb, B TOM YUCIIE YMEHUE YUUTHCS Y
ApYrux JIIOJeH, HpUOOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIC 3HAHUS, HABBIKM U
KOMIIETEHIH U3 OTbITA APYIHX;

° HEO0O0X0IUMOCTh (POPMUPOBAHUS HOBBIX 3HAHUM, B TOM 4YHCIIe (HOPMYITHPOBAHUE
Ueu, TMOHSATUA, TMIOTEe3bl 00 OObEKTaX M SBIEHUAX, B TOM 4YUCJIE paHEe HE HU3BECTHBIX,
0CO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW, IIIAHHPOBAHHE CBOErO
pa3BUTHS;

° CIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CHUTYAlLMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOyIOLIUil KOHTpMEp, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U
NelcTBUs, GOPMYIUPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

CneuuajbHble JIMYHOCTHBIE Pe3yJIbTAThI:

° CIOCOOHOCTh K OCMBICIICHHIO U UG depeHIMaluy KapTHHbI MUPA, €€ BPEMEHHO -
IIPOCTPAHCTBEHHOM OpraHu3aIuiy;

° SMOLIMOHAIBHO-1IEHHOCTHOE OTHOIIEHUE K OKpYKarollel cpeze, Heo0X0IMMOCTH
€e COXpaHEHUs U PALlMOHAIBHOTO UCIOJIb30BAHNUS;

° yMmeHue (OpMUPOBaTh ACTETHUECKUE YYBCTBA, BIEUATIEHUS OT BOCHPUSATHS
IIPEIMETOB U SIBJICHUIN OKPY/KAIOILETO MUDA;

J TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JanbHeiIield mnpodeccnoHaabHON

TPACKTOPHUU B COOTBETCTBUU C COOCTBEHHBIMU HHTCpECaMU U BO3SMOXKXHOCTAMMU.

MeTanpeaMeTHbIe pe3yabTaThl

MeranpeaqMmeTHble  pe3yibTaThl  OCBOGHUS  NpPOrpaMMbl  yd4eOHOTO  HIpeaMera
«MaTeMaTHKa»  XapaKTepU3yIOTCS  OBJIQJIGHUEM  YHUBEPCAIbHBIMHM  TO3HABATEIbHBIMU
NEUCTBUSIMH, YHUBEPCAIbHBIMM KOMMYHUKAaTHBHBIMU J€MCTBUSMU U  YHHUBEPCAJIbHBIMHU
PEryasSTUBHBIMU JICHCTBUAMMU.

VYHuBepcallbHbIE NMO3HABaTebHbIE JICHCTBUSA 0oOecreunBaroT (OpMHpOBaHUE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOY4JaOMIMXCsl (OCBOGHHE METOJIOB MO3HAHMS OKPYKAIOIIET0 MHUPa;



MPUMEHECHHE JIOTUYECKHX, HCCIIE0BATEIbCKIX OTIepaIuii, yMeHui padoTaTsk ¢ nHpOpMaImeii).
baszosvie nocuueckue oelicmeusi:

° BBISIBIISITh W XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMATUYECKUX
0OBEKTOB, MOHITHIA, OTHOIICHUH MEXIYy TMOHITHAMHE, (GOPMYIUPOBATH OMPEICICHUS TOHSITHI;
yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUS JUIsl 00OOLIeHUS U
CPaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

° BOCIIPUHUMATB, bopmynupoBaTh 51 peoOpa3oBbIBAThH CYXICHUS:
YTBEPAUTEIBHBIE U OTPULIATENIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHBIC;
° BBISIBJIATH MaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUYHs B

(baKTaX, JaHHBIX, Ha6JIIOIl€HI/I$IX U YTBCPXKIACHUAX; IMpCaIaratb KPUTCPpUH MJIS1 BBIABJICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

] JIeNaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKHM, JACIYKTUBHBIX U
VMHJYKTUBHBIX YMO3AaKIOYEHUH, YMO3aKIIOUYEHUH 110 AaHAJIOTUH;
° pa3buparh JOKa3aTeNbCTBA MAaTEMaTHYECKUX YTBEpPXKACHUN (MpsMble U OT

MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIHHO HECIOXKHBIC JIOKA3aTelbCTBA MaTEMaTHYCCKHX
(akToB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH MPUMEPHI M KOHTPIIPHMEPHI; 000CHOBHIBATH
CcOOCTBEHHBIE PaCCYKICHUS;

° BBIOMpATh CIIOCO0 perieHust yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBHIOMpaTh HamboJiee TMOAXOANIMK ¢ YY4ETOM CaMOCTOSTEIBLHO BBIJICIICHHBIX
KpUTEPUEB).

FBasosvie uccneoosamenvckue oeticmeusi:

° WCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATCIbCKHA HMHCTPYMEHT TIO3HAHHS,
(dbopMyTUpOBaTh BOMPOCH, (UKCHPYIOIIME MPOTHBOPEUHE, MPOOIEMYy, CaMOCTOSTEIEHO
YCTaHABJIMBATh HCKOMOE H JIaHHOE, (JOpMUPOBATh TUIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3HIIHIO,
MHEHHC;

° MPOBOJUTH MO  CAMOCTOSITEIbHO  COCTaBJICHHOMY  IUIAHY  HECIJIOKHBIN
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIIEAOBAHUE M0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoTro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

° CaMOCTOSITEIFHO (OPMYJIUPOBaTh OOOOIIECHUS U BBIBOJBI 1O pe3yJIbTaTam
MPOBEACHHOTO  HAOJIONCHUS, WCCIICAOBaHUS, OIICHUBATh JOCTOBEPHOCTh  IOJy4EHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

° IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TNpoIecca, a TakKe BBIJIBHTaTh
MIPEJIITOJI0KEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Paboma ¢ ungopmayueti:

° BBISIBJIISITH ~ HEJAOCTATOYHOCTh U W3OBITOYHOCTH  MHGOpMALUM,  JaHHBIX,
HEOOXOIUMBIX JJIsl PEIlIeHUs 3a]auu;

° BbIOMpaTh,  AHAIM3HPOBATh, CUCTEMATH3UpPOBaTh W  HHTEPIPETUPOBATH
nH(OPMALIHUIO PA3TUYHBIX BUJOB U (JOpM MpecTaBICHHUS;

° BbIOUpaTh (opMy IpeacTaBiIeHHs MHPOPMAIMN U WUIUTIOCTPUPOBATH pelIacMbie
3a/lauM CXeMaMH, JuarpaMMamMu, HHOM rpaduKoil U UX KOMOUHAIUS MU,

° OIICHUBATh HAAEKHOCTh MH(GOPMALIUU 110 KPUTEPHSIM, MPEATIOKEHHBIM YIUTEIEM

Wi cPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO

YHuBepcanbHble KOMMYHHMKATHBHBbIE JeWCTBUA oOecreynBaioT CHOPMUPOBAHHOCTD
COIMANIFHBIX HABBIKOB 00OYYaOIIUXCS.

Obwenue:

° BOCIIPUHUMATh U (DOPMYITUPOBATh CYXJCHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HeasiMU  OOIIEHUS; SCHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pPEHHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOAYy pEIIeHUs 3aJa4yd, KOMMEHTHpPOBATh
MOJTy4EHHBIH PE3yNbTaT;

° B XoJe OOCYXKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOIl TeMBl,
mpoOieMbl, pemaeMoil 3aJauyd, BBICKA3bIBaTh WJEH, HAICJICHHbIE HA TOUCK pEUICHUS;
COTIOCTABJISTh CBOM CYXKJEHHUS C CYXKICHUSMHU APYTUX YYaCTHUKOB TUANIOTA, OOHAPYKHUBATh
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pasnuyre W CXOJCTBO MO3UIMI; B KOPPEKTHOH (opme (GopMyarpoBaTh pa3HOTIIACHS, CBOH
BO3paXKECHMUS;

° MIPEICTABIATh PE3YNbTAThl PELIEHUS 3ajJaud, AKCIEPUMEHTA, HCCIICJOBAHMUS,
MIPOEKTA; CAMOCTOSTENIFHO BBHIOMPATh (POPMAT BHICTYIUICHHS C Y4E€TOM 3a7ad NPE3CHTAllUU U
0COOEHHOCTEH ayJUTOPUH.

COTPYJHHYECTBO:

° NOHMMATh W UCIHOJb30BaTh IMPEUMYLIECTBA KOMAHIHON U HWHIAUBUAYAJIbHOMN
paboOTBl TpM pemeHHH Y4YeOHBIX MaTeMaTHYeCKUX 3a/a4; IPUHUMATh LEeJIb COBMECTHOM
JEATeNbHOCTH, IJIAHWPOBATh OPraHU3aI[MI0 COBMECTHON pPabOTHI, pacrpenensTh BHIbI pador,
JOTOBApPHUBATHCS, OOCYXKAATh MPOIECC M pe3ylbTaT paboThl; 0000maTh MHEHHS HECKOJIBKHX
JTIIO/IEH

° y4acTBOBaTh B TpyNHOBBIX (opMmax paboTsl (0OCyxaeHus, oOMEH MHEHHSIMH,
MO3TOBbIE IITYPMBI U JIp.); BBIIOJHATH CBOIO YaCTh pabOTHl 1 KOOPAMHHUPOBATh CBOU JCHCTBUS C
JPYTMMH YI€HaMU KOMAaHJbI; OLIEHMBATh KAayecTBO CBOEro BKJIaJa B OOMMHA MPOIYKT IO
KpUTEpUIM, c(HOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBHUS.

VYHuBepcanbHble peryJassTUBHbIE JEHCTBHS 00ecneunBaoT (JOPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U )KM3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJlTOPUTM pelIeHus 3aJauu (WM €ro 4acTh),
BBIOMPATh CIOCOO pEHICHUsI ¢ y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaThb M KOPPEKTUPOBATh BapHaHThl pPEUICHUH ¢ y4€TOM HOBOW HH(pOpMAIHH
CaMOKOHTPOJIb!

° BJIQJIETh CHOCOOAMM CaMOIPOBEPKH, CaMOKOHTpPOJS TIpoliecca U pe3yibTara
pelIeHns MaTeMaTH4YeCKON 3a1auu;
° MpeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NpU pELUICHUH 3a/auH,

BHOCUTH KOPPEKTUBBI B JIETEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

° OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa MACATEIbHOCTH TIIOCTaBJICHHON Ienu u
YCIIOBUSAM, OOBSICHATH MPUYMHBI JOCTHXKEHUS WJIM HEAOCTMXKEHMsS eI, HaXOAWTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CrnenunajnbHble MeTanpeIMeTHbIE Pe3yJbTAThI:

° UCIIOJIb30BaTh COXPAHHBIC AHAIM3ATOPbl B PA3IMYHBIX BHIAX JEATCIBHOCTH
(y4eOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOM, TPYIOBOM);

° IPUMEHSTh COBPEMEHHBIC CPEJICTBA KOMMYHHKAIMM U TH(IOTEXHHYCCKUE
CpEeJICTBA;

° OCYIIECTBIISITh MPOCTPAHCTBEHHYIDO U  COIHAIBLHO-OBITOBYIO OPUEHTHPOBKY,
001a1aTh MOOMJIBHOCTEIO;

° NPUMEHSTh TMPUEMbl 0TOOpa M CHUCTEMAaTH3allMd MaTephajia Ha OIPEICICHHYIO
TEMY;

° BECTH CaAMOCTOSITEIbHBIN MOMCK HH(DOPMAIIHH;

° npeoOpa3oBbIBaTh, COXPAHATh M IMEpelaBaTh WHPOPMAIMUIO, TOIYUYCHHYIO B
pe3ynbTaTe YTEHUs WIH ayTUPOBAHMUS,

° NPUHUMAThH y4acTHE B PEYEBOM OOIIECHUH, COOMIOAast HOPMBI PEUEBOTO ITUKETA;

° a/IEKBaTHO HCIIOJIb30BATh KECThI, MUMUKY B MIPOLIECCE PEYEBOTO OOIIEHUS;

° OCYILIECTBIISITh PEYEBOM CAMOKOHTPOJb B Mpoliecce Y4eOHOW IS TeNbHOCTH U B
MTOBCETHEBHON KOMMYHUKAIINU;

° OIICHUBATh CBOIO PEUb C TOUKHU 3PEHUS €€ COJIEP>KaHusl, SI3bIKOBOTO 0(OPMIICHNUS;

° MJIAHUPOBATh, KOHTPOJIUPOBATH U OIICHUBATh YU€OHbIE EHCTBHS B COOTBETCTBHH

C ITOCTABJICHHOM 3a/1aueil U YCIOBUSIMU €€ pealln3aluu.
Conepxanue yueOHoro kypca «MaremaTuka
5 knace
HartypaabHbie ync/ia 1 HYJIb.
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Harypanbnoe uucno. Psn marypansabix ymcen. Yucno 0. M3o0pakeHne HaTypaabHBIX
qycell TOUKaMH Ha KOOPAMHATHOM (UMCIIOBOM) IIPSIMON.

[To3uunonHas cucrema cuucieHusd. PuMckas HyMepanusi Kak OpuMep HEMO3UIMOHHOU
CUCTEMBI cuMciieHus. [lecsiTuyHasi cCuCTeMa CUUCIICHUS.

CpaBHeHHME HATypajdbHBIX YMCEJ, CPAaBHEHHE HATypajbHbIX uucen ¢ HylIEéM. CrocoObl
cpaBHeHUs. OKpYTJIEHUE HATYPAJTbHBIX YHCETI.

CnoxeHue HaTypaJIbHBIX YHCEN; CBOWCTBO HYJA MPU CJIOXEHWU. Brerunranwe Kak
NeicTBUE, 00paTHOE CIIOXKEHUI0. Y MHOKEHUE HATYpPaJIbHBIX YHCEN; CBOMCTBA HYJS U €IUHUIIBI
IIpY YMHOXXEHUU. JleneHue Kak JedcTBUE, 00paTHOE YMHOKEeHHIO0. KOMIIOHEHTHI nelcTBUH,
cBsi3b Mexy HUMH. [IpoBepka pesynbrara apupmeTnueckoro neiictus. IlepemecturensHoe u
COUETATENIbHOE CBOWMCTBA (3aKOHBI) CIOXKEHHSI M YMHOKEHHUS, PACIPEAEIUTEILHOE CBOWCTBO
(3aKOH) YMHOKEHHSI.

Wcnonb3oBanue OykB Al 0003HAYEHMS] HEM3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOMCTB
apu(METUYECKUX JTCUCTBUH.

JlenuTenu M KpaTHbIE YKCIIA, pa3ioKeHHe Ha MHOXKHUTENU. [IpocThie U cocTaBHbIE Ynca.
[Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenenb ¢ HaTypalbHBIM IOKa3aTejdeM. 3aluch YHCIIa B BHUJIE CYMMBI pa3psaHBIX
ClIaraeMbIX.

UucnoBoe BbIpaKeHHE. BpIUKMCIIeHHE 3HAYEHWHM YHUCIOBBIX BBIPAKEHUHN; MOPSIOK
BBITIOJTHEHHUST  JeWcTBUi. Vcmonp30BaHWME TPH  BBIYHMCICHUSX TEPEMECTHUTEIHHOTO U
COUETATEeNIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXEHUS, pacHpelesIuTeIbHOr0 CBOICTBA
YMHOXEHUS.

Apoomn.

[IpencraBnenue o apodu Kak criocode 3anmucu 4acTu BeaudruHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHbBIE U HENMpaBUIbHBIE 1poOH. CMeranHas IpoOk; MpeICTaBIeHUe CMEIIaHHON IpoOu B
BUJIE HENpPaBWJIBHOM JApoOM W BbIJEICHHE IENOM YacTH 4ucia M3 HEMpaBHIBHON apoOu.
N3obpaxenune npodeit ToukamMmu Ha YMCI0BOM npsimoii. OCHOBHOE CBOMCTBO Jipodu. CokparieHne
npo6eit. [IpuBenenue apodu Kk HOBoMY 3HamMeHaTeno. CpaBHEHHE APOOCH.

CrnoxeHue W BbIYMTaHHE JpoOel. YMHOKEHHE U JeJieHue ApoOeid; B3auMHO-O0OpaTHBIC
npo6u. HaxoxaeHre 4acTu 1enoro U Leioro 1o ero YacTH.

JHecsatnunas 3anuck apobeid. [IpencraBieHue necATHYHOM ApOOH B BUIE OOBIKHOBEHHOM.
N3obpaxenne necATUYHBIX ApoOel TOYKaMu Ha YMCIOBOM mpsiMoil. CpaBHEHHME NECATHYHBIX
npoOei.

Apudmernueckue AEUCTBUS C JECATUYHBIMH ApoOsiMu. OKpyrieHHe IecSITUYHBIX
npoOei.

Penrenne TeKCcTOBBIX 3a/1a4.

Pemenune TekcToBBIX 3a7au apu@MeTHUECKUM criocoOoM. PeleHue nmormdeckux 3ajau.
Pemenue 3amau nepebopomM Bcex BO3ZMOXKHBIX BapHaHTOB. Vcmonbp3oBaHUe MPH PEIICHUU 33134
TaOJIMI] U CXEM.

Pewmenne 3amau, coaepxamux 3aBUCUMOCTH, CBS3BIBAIOLIME BEJIIMYUHBL: CKOPOCTD,
BpeMsi, PAacCTOSHUE; I[eHa, KOJIUYECTBO, CTOMMOCTb. EMMHUIBI HM3MepeHusi: Macchl, 00b&Ma,
LIEHBI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBsI3p MEXAY €IUHULAMH HW3MEpPEHUsl Kaxaou
BEJINYMHBI.

Pemienne ocCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenne qaHHBIX B BUE TaONHUII, CTOJIOYATHIX JHArPaMM.

Haruasanast reomerpus.

Harnsnueie npencraBnenus o (urypax Ha MIIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Jyd,
yroj, JIOMaHas, MHOTOYIOJIbHUK, OKPYXHOCTb, Kpyr. Yrou. IIpsamoi, ocTpelid, Tymou u
Pa3BEPHYTBIN YIJIBL.

JnuHa oOTpe3ka, METpPUYECKHE €IWHULIBI JUIMHBL. JlIMHAa JIOMaHOW, mepuMerp
MHOTOYTOJIbHUKA. MI3MepeHne u nocTpoeHue yrioB ¢ HOMOUIbI0 TPAHCIOPTUPA.

Harnsgaeie npencraBieHus o purypax Ha MIOCKOCTH: MHOTOYTOJIBHHK; TIPSIMOYTOJIBHHUK,
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KBaJ[paT; TPEYTOJIbHUK, O PABEHCTBE (QUTYD.

N3ob6paxxenue ¢uryp, B TOM 4ucie Ha Kieryatoil Oymare. [loctpoenue xkoHpuryparmii
U3 4YacTed MNpsIMOM, OKPYXKHOCTHM Ha HEJIMHOBAaHHOW M KieTyaTod Oymare. Mcnosb3oBaHue
CBOICTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa.

[Inomans NpsAMOYroabHIUKa U MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3 MIPSMOYTOJIbHUKOB, B
TOM uHciie GUryp, n300pakEHHBIX Ha KiIeTdaTol Oymare. EQMHUIBI M13MEpEHUS MII0MIA 1.

Harnsaneie mpeactaBieHuss O  IPOCTPAHCTBEHHBIX — (UTypax: MPsIMOYTOJBHBIN
napajuienenunesn, KyO, MHOTOrpaHHUKH. J3o0pakeHue mnpocTeWIIMX MHOIOIPAHHUKOB.
Pazeéptku kyba u mnapamenenunena. Co3maHue Mojelell MHOTOTPaHHUKOB (U3 Oymaru,
IIPOBOJIOKH, IUTACTUIIMHA U Ap.).

OO0BEM IPSIMOYroJIbHOTO Napajuienenunena, kyoa. Enununel namepenus oobéma.

6 k1acc

HarypajibHble ynciia.

ApudmMernueckre IEHCTBUS C MHOTO3HAYHBIMH HATypalbHBIMU uuciaamMu. YucioBbie
BBIpAKEHUS, TIOPSIOK JEUCTBUM, UCIOJIb30BaHUWE CKOOOK. M Crmonp30BaHMe TP BBIYUCICHUIX
MEPEMECTUTEIHLHOTO U COUETATETHLHOTO CBOMCTB CIIOKEHUSI U YMHOXEHUS, PacIpeaeIuTeILHOTO
CBOMCTBA YMHOXEHHs. OKpYIJIEHNE HATYpaJIbHBIX YHCEIL.

Jlenutenn W KpaTHBIC YWCIIA; HAWOOJBIIUN OOIIMU JENMUTENh W HaWMEHbIIee oO0Iee
KpatHoe. J[emuMOoCcTh CyMMBI U TIpou3BeieHus. [lenenne ¢ ocTaTKoM.

Apoomn.

OObIKHOBEHHAs! poOb, OCHOBHOE CBOMCTBO JApoOu, cokpaiieHue apodeit. CpaBHeHHE U
yrnopsijounBanue apooeii. Pemienue 3amau Ha HaXOKJI€HUE YacTH OT LIEJIOTO M ILIEJIOro MO €ro
gacTu. [[poOHOE YmCiIO Kak pe3yapTaT neieHus. [IpencraBineHue necaTMUHON NIpoOW B BHIE
OOBIKHOBEHHOM JpOoOM W BO3MOXKHOCTH TIPEJICTaBICHUS OOBIKHOBEHHOW JpoOW B BHUIE
necsaTudHoM. JlecsTuaHble IpoOu M MeTpudeckas cucrema mep. ApudmeTudyeckue NEeHCTBHS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

Otnomenue. JleneHue B JaHHOM oOTHOIICHWH. MacmTab, mpomnopuus. [IpumeHnenue
MPONOPIMI MTPU PEIICHUH 3a/ay.

[TonsiTe mponeHTa. Beiuncienue nporeHTa OT BEIMYUHbBI U BETUYUHBI 110 €€ MPOLICHTY.
BripakeHue mpoueHTOB AecATUYHBIMU JpoOsimu. Pemienue 3amad Ha mpoueHThl. BoipakeHue
OTHOIICHUS BETUYHH B MPOLIEHTAX.

[TonoxurensHble U OTPUIATEIBHBIC YK CIIA

[lonoxwurensHble W oTpulaTenbHble unciaa. Llenpie uucma. Monayns  yucna,
reoMeTpuueckas HHTeprnpeTanus Monayias uyucia. M3o0paxkeHue uucel Ha KOOPAMHATHOU
npsamoii. Ywucnosble mpoMexyTkd. CpaBHeHue uncen. Apudmerudyeckue ACUCTBUS C
MOJIOKUTETFHBIMU U OTPUIATEIFHBIMU YU CIIAMHU.

[IpsimoyromnpHas cucTeMa KOOPAWHAT HA TIOCKOCTU. KOOpAMHATHI TOUKH Ha TIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u Gpuryp Ha KOOPIUHATHOM MIOCKOCTH.

bykBeHHbIE BbIpaKeHH .

[Ipumenenne OykB AJIs 3aMMCH MAaTEeMAaTUYECKUX BBIPAKEHUH U TpeioxkeHuit. CBolicTBa
apudmeTnyeckux AeWcTBU. BykBEHHBIE BBIpAKEHHUS W YHUCIOBBIE TMOJCTAHOBKU. ByKBEeHHBIE
paBEHCTBA, HaXOXJIEHHWE HEU3BECTHOTO KOoMMOHeHTa. Dopmynbsl; (opmysbl mepumerpa u
TUIOIAIM MIPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapaienenumnena u Kyoa.

Pelenne TekcToBBIX 3a7a4.

Pemenne TekcToOBBIX 3a7au apu@MeTHUECKUM CrocoOoM. PelieHue nmormdeckux 3ajad.
Pemenue 3a1au nepe6opoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amau, conaepiKalMxX 3aBUCHUMOCTH, CBSI3BIBAIOIIUX BEIUYHUHBI: CKOPOCTD,
BpeMs, pPACCTOSIHHE; II€HA, KOJWYECTBO, CTOMMOCTH; MPOU3BOJAUTEIBHOCTh, BpeMs, OO0BEM
paboTel. ENWHUIBI U3MEpEeHHs: MacChl, CTOUMOCTHU; PACCTOSIHHS, BPEMEHH, CKOpOCTH. CBs3b
MEXy €IUHULIAMH U3MEPEHUS KaK/I0M BETMYHHBI.

Pemenne 3agady, CBSI3aHHBIX C OTHOIIEHHEM, MPONOPLHMOHAIBLHOCTHIO BEJIUYUH,
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MPOIIEHTaMU; pEIIeHNEe OCHOBHBIX 3a/1ad Ha IpOOH U TPOLIEHTHI.

OrneHka ¥ IPUKHUIKA, OKpyriieHue pesynbrata. CocraBieHne OyKBEHHBIX BBIPAKEHUHN 110
YCIIOBUIO 3aJ1a4H.

[IpencraBnenne MaHHBIX C MOMOIIBIO TaOnuI W auarpamMm. CrosOuaTblie AMarpaMMBbL:
YTEHUE U OCTpOeHHE. UTeHne KPyroBbIX JHATrPAMM.

Harasianasi reomerpusi.

Harnsannele npencrasiieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK, JIyd,
yTroJI, JIOMaHasi, MHOTOYT OJIbHUK, YE€THIPEXYTOJIbHHK, TPEYTOJIbHUK, OKPY)KHOCTbD, KPYT.

B3anMHOe pacnosioXeHHe JABYX TMpPSMBIX Ha IUIOCKOCTH, MapajliebHbIE MpsSMBIE,
NEepIeHINKYISIpHbIE TIpsiMble. V3MepeHue pacCcTOSHUN: MEXIY ABYMS TOYKAaMH, OT TOYKU IO
IPSIMO¥; [UTMHA MapIIpyTa Ha KBAIPaTHOM CeTKe.

N3mepenue u mocTpoeHue YIioB C MOMOIIbIO TpaHCHOPTHpA. Buabl TpeyroJbHUKOB:
OCTpPOYTOJIbHBIM, MPAMOYIOJIbHBIM, TYMOYrOJIbHBIM; paBHOOEIPEHHBIN, pPaBHOCTOPOHHUI.
YeThIpEXyrodbHUK, TPUMEPBI YETHIPEXYTOJILHUKOB. [IpsMOyronsHUK, KBaJpaT: MCIIOJIb30BaHIE
CBOICTB CTOpPOH, yIJIOB, AuaroHaneil. 3o0paxeHne reoMeTpuueckux (puryp Ha HEITMHOBAHHOM
Oymare C HCIOJb30BaHUEM IUPKYJs, JIMHEHKH, YrojbHUKA, TpaHcrnoptupa. [locTtpoeHus Ha
KJIeT4aToil Oymare.

[lepumerp wmHOTOyrompHUKA. [loHATHE TUTOmAMU (GUTYPHI; EAMHUIBI W3MEPEHUS
wiomaay. [Ipubnmwk€HHoe mM3MepeHHe MmiIomaa GUryp, B TOM YHCJI€ Ha KBaJpaTHOW CETKe.
[TpubmmkEHHOE N3MEpPEHNE JUITMHBI OKPYXHOCTH, TUIOIIAIU KpYyTa.

CummeTpusi: LEHTpalbHasi, oOceBas © 3€pKajbHas CcUMMeTpuH. [locTpoeHue
CUMMETPUYHBIX QUTYP.

Harnsgaeie mpencTaBieHUsT O TPOCTPAHCTBEHHBIX (UTypax: mapajuiesenunesn, Kyo,
Mpu3Ma, MUpaMuaa, KOHYC, IWIHHAD, map u cdepa. M3o0paxeHnne nMpoCcTpaHCTBEHHBIX (UTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPAaHHUKOB, MMWIMHApAa U KoHyca. Co3gaHue Mojelne
MPOCTPAHCTBEHHBIX (pUTYp (M3 OyMaru, MpoBOJIOKH, IIACTHUIIMHA H JIP.).

[Tonsatue o00bEMa; eauHUIBI w3MepeHuss o00béMa. OOBEM  MPSAMOYTrOIHLHOTO
napajuiesenumnesna, Kyoa.

Ilnanupyemble npeaMeTHbIe pe3yabTaThl 0CBOCHHUSA yueOHOro Kypca
«MaTeMaTHKa»

5 kaace

Yucna ¥ BEIYHUCIEHUS:

° MOHUMAaTh W TPABWIBHO YINOTPEOJSITh TEPMHUHBI, CBS3aHHBIC C HATYpaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMU;

° CpaBHHMBAaTh U YHOPSAJOUYMBATH HATYpaJIbHBIC UMCIA, CPABHUBATH B MPOCTEHUIINX
cllydasix OOBIKHOBEHHBIE APOOU, IeCATUUHBIE APOOU;

° COOTHOCHUTH TOYKY HAa KOOPIAMHATHOMN (UMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM
eil unciaoM u n300pakaTh HATypalbHbIE YUCIIa TOUKAMU HA KOOPAMHATHOM (YMCIOBOM) MPSIMOIi;

° BBIMIONHATh ~ apuMeTHyecKue JEHCTBUS C HATypalbHBIMU UYUCIAMH, C
OOBIKHOBEHHBIMHU APOOSIMHU B MIPOCTEHIINX CITydasix;

° BBITIOJIHATH IPOBEPKY, IPUKUIKY pPE3yIbTaTa BEIYMCICHMII;

° OKPYIJISITh HATypalbHbIEC YKCIIA.

Pemrenne TexcTOBBIX 3a7a4:

° pemiath TEKCTOBBIE 3aJauyd apu(PMETHUYECKUM CIOCOOOM M C TIOMOIIBIO
OpPraHU30BaHHOTO KOHEUHOTO mepedopa BCceX BO3MOKHBIX BAPHAHTOB;

° pemarh 3a/1a4M, CoJIepKalliie 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYUHBI: CKOPOCTb,
BpEMsl, paCCTOSTHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb;

° WCIOJIb30BaTh KPAaTKHE 3allMCH, CXEMBbI, TaOIUIbl, 0003HAYEHUS TIPU pPEIICHUH
3aj1a4;

° MOJIb30BATHCSI OCHOBHBIMU €IMHMIIAMH M3MEPEHHUs: II€HbI, MAacChl, pacCTOSIHHUS,

BpPEMCHHU, CKOPOCTHU; BbIpAXKAThb OAHH CAUHHUIBI BEJIMYUHBI YEPEC3 APYTHUC;
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° W3BJICKATh, aHAIM3UPOBATh, OICHWBATh WH(OPMALNIO, TPEICTABICHHYIO B
Tabnmuie, Ha Croi0Yaroi auarpamMme, HWHTEPIPETUPOBATH MPEICTABICHHBIE JaHHbIC,
KCIMOJIb30BATh IAHHBIE MIPU PELICHUU 3a/1a4.

Harnsannas reomerpus:

° MO0JIb30BAaThCSl T€OMETPUUYECKUMH TOHATHUSIMHU: TOYKA, MpsMas, OTPE30K, JIyd,
YI0JI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT;

° IPHUBOJUTL TPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpa, HUMEINMX (opmy
M3YYEHHBIX TEOMETPUUECKUX (PUryp;

° UCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YyIVIAMM: BEpIIMHA, CTOpPOHA; C
MHOTI'OYTOJIbHUKaMU: yroJl, BEPIINHA, CTOPOHA, JUArOHAJb; C OKPYXHOCTBIO: pPaanyc, TUaMETp,
LIEHTD;

° n3o0paxaTb M3y4EHHbIE TIeOMeTpuueckue (Urypsl Ha HEIMHOBAHHOM U
KJIeT4aTol Oymare ¢ MOMOIIbIO IUPKYJIS U JINHEUKH;

° HaxOJWUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C IIOMOIIBIO
JIMHEWKH, CTPOUTH OTPE3KH 33JaHHOM JJINHBI; CTPOUTH OKPYKHOCTB 3a/IaHHOTO paJnyca;

] HCIIOJIb30BAaTh CBOMCTBA CTOPOH M YIVIOB NIPSIMOYIOJIBHMKA, KBajapaTa Il HX
ITOCTPOEHHUS], BBIYMCIICHUS TUIOIAAN U IIEPUMETPA;

° BBIYMCIIATh TEPUMETp M IUIOINAAb KBajpara, MpsMOYroJbHUKa, QUryp,

COCTaBJIEHHBIX M3 MPSIMOYIOJbHUKOB, B TOM uHcle GUTYp, U300paxEHHBIX Ha KIIET4aToi
Oymare;

° MOJIb30BAaThCSI OCHOBHBIMH METPUYECKUMH €IUHUIIAMH HW3MEPCHUs JTHHBI,
TIJTOIA TN ; BRIpAXKaTh OJTHU €AMHUIIBI BEIMUYMHBI Yepe3 IPYTHeE;

° pacro3HaBaTh TMapajuieJienuIe];, Kyo, UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHHS; HAXOAUTh U3MEPEHHUS MapalieNienunesaa, Kyoa;

° BBIYHMCIATE O0BbEM KyOa, Mapajiesienuneaa IO 3aJaHHBIM  H3MEPEHUSM,
M0JIb30BaThCS EAMHUIIAMH U3MEpPEHHS 00bEMa;

° pelath HEeCIOXHbIE 33Jaydl Ha H3MEpPEHHE TEOMETPHUYECKUX BEJIIMYUH B

IMPAKTUYCCKUX CUTYyallUAX.

6 KJiacc
Yucna ¥ BEIYHUCIEHUS:
° 3HaTh M TIOHMMAaTh TEPMHUHBI, CBSI3aHHBIE C Pa3JIMYHBIMU BHUJAMHU YHCET U
croco0aMM WX 3aIMCH, MEPEXOJUTh (€CIM 3TO BO3MOYKHO) OT OJHOW (DOPMBI 3alKMCH 4YUCIa K

APYroi;

® CpaBHHUBATb W YHOPAAOYHMBATH LECJIBIC YHCIIa, OOBLIKHOBEHHEBIE U JCCATUYHBIC
I[pO6I/I, CpaBHUBATb YHCJIa OJHOI'O U PA3HBIX 3HAKOB,
® BBIIIOJIHATBL, COYU€Tad YCTHBIC U IMHMCbMCHHBIC HpI/IéMLI, apI/I(bMeTI/I‘{eCKI/Ie

JEUCTBUS C HATYypaJbHBIMU M LIEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMU M AECATHYHBIMU JIPOOSIMH,
IIOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YU CIIAMU;

° BBIYHCIIATh 3HAYEHUS YMCIOBBIX BBIPKCHWM, BBINOJHATH NPUKUAKY U OLIEHKY
pe3yibTaTta BBIYMCICHUN; BBINOJHATH MPeoOpa3oBaHMs YHCIOBBIX BBIPAKECHUM Ha OCHOBE
CBOMCTB apu(pMETUYECKUX JICHCTBUIA;

° COOTHOCUTbH TOUKY Ha KOOPJAMHATHON MPSIMOM C COOTBETCTBYIOIIUM €i UHCIIOM U
M300paxkaTh YMCiIa TOYKAMH Ha KOOPIAMHATHOM MPSMOM, HAXOJUTh MOAYJb YUCIA;

° COOTHOCUTH TOUKH B IIPSIMOYTOJIbHOM CHUCTEME KOOPAMHAT C KOOpAUHATAMU 3TOMN
TOYKH;

° OKPYTJISTH IENbIE YNCIa U JECITUYHBIE TPOOH, HAXOAUTh MPUOITHUKEHHS YUCEL.

UucnoBbie U OYKBEHHBIE BBIPAKCHUS:

° MOHUMATh W YIOTPEOISITh TEPMHHBI, CBS3aHHBIE C 3aMUCHIO CTENEHU YHUCIA,

HaXOJWTh KBaJpaT M KyO YHWCIa, BBIYHCISATH 3HAYCHHUS YHCIOBBIX BBIPAKEHHH, COIEpMKAIIUX
CTCIICHU,
° MOJIb30BaThCsl TIPU3HAKAMH JETMMOCTH, PaCKIaJbIBaTh HATypalbHBIE YHCIa Ha
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IIPOCTBIE MHOKUTEIIH;

L M0JIb30BAThCA MAcIITa0OM, COCTABJIATH MPOTIOPIIUH U OTHOLICHUS;

L UCIOJNBb30BaTh OYKBBI Ui OOO3HAYCHHs YUCEN NpPU 3alMCH MaTeMaTUYECKUX
BBIPQXKECHUH, COCTABIIATh OYKBEHHBIE BBIPAKECHUS U (POPMYJIbI, HAXOIUTH 3HAUCHHS OYKBEHHBIX
BBIPAKECHUH, OCYIIECTBIIASA HEOOX0AMMBIE MIOJICTAHOBKU M TPe0Opa30BaHus;

(] HAaXOOIUTb HGI/I3BCCTHBII>1 KOMIIOHCHT paBeHCTBa.

Pemenne TeKCTOBBIX 3a71a4:

° peliaTh MHOTOIIIAaroBbIe TEKCTOBBIE 33]a4K apu(PMETHUECKIM CrIOCO00M;

(] pGHIaTI) 3aJadyu, CBA3AaHHBIC C OTHOIIICHHEM, HpOHOpHI/IOHaJII)HOCTI)IO BCJINYHH,
HpOHeHTaMI/I; pemaTL TpI/I OCHOBHBIC 3a/1a4X Ha I[pO6I/I 158 HpOHeHTI)I;

. pelarh 3a1a4u, CoAepKalue 3aBUCUMOCTH, CBSI3bIBAIOIIUE BETUYUHBI: CKOPOCTbD,

BpeMs, pacCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb; MPOU3BOJUTENBLHOCTb, BpeMs, 00bEMa
paboTHI, UCTIOJIB3YST aprU(METUUECKHE IEUCTBHS, OLICHKY, TPUKUJIKY; TTOJIH30BATHCA €IUHUILIAMU
W3MEPEHHS] COOTBETCTBYIOIINX BEJIUYMH;

° COCTaBIISATh OYKBEHHBIE BBIPAKEHHUS M0 YCIOBUIO 33/]a4H;

° U3BJIEeKaTh HMH(OpMalMIO, TMPEACTaBIEHHYI0 B Tabmuuax, Ha JMHEWHOM,
CcTOJIOYATOW WJIM KPYrOBOM JMarpamMmax, HWHTEPIPETUPOBATh TMPEJACTaBICHHBIC JIaHHbBIC,
HCIOJI30BATh TAHHBIE MPH PEIICHUU 33]1a4;

° MpeCTaBIATh MHGOPMALMIO C TOMOIIBI0 TalNull, JTUHEHMHONW U cToJIOYaTOM
Jiarpamm.

Harnsannas reomerpus:

° MPUBOJIUTh TpPHUMEpPbl OOBEKTOB OKPYKAIOLIEro MHpa, HMeEUmMX (opmy

W3YYEHHBIX TE€OMETPUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (GUTYp, MPUMEPHl PaBHBIX U
CUMMETPUYHBIX QUTYP;

° M300pakaTh C MOMONIBIO ITUPKYJIS, TMHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aTol Oymare W3y4YeHHbIC IUIOCKHE TeoMeTpuueckre GUrypsl W KOHQUTYypalu,
CUMMETPHYHBIE (PUTYPHI;

° MOJIb30BaThCsl T€OMETPUUECKUMHU TOHATHUSAMU: PAaBEHCTBO (GUIYp, CUMMETpUS;
HCIO0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETpPHUEH: OCb CHUMMETPHHU, HEHTP CUMMETPUH;
° HaXOJWUTh BEJIMYMHBI YIJIOB U3MEPEHHEM C IMOMOIIBI0 TPAaHCHOPTHPA, CTPOUTH

YIbl 33JJaHHOM BEJIMYWHBI, IOJIb30BAThCA MPU PEIICHUWU 3aJad TpajyCHOH Mepoi YIJIOB;
pacro3HaBaTh Ha YEPTEKAX OCTPbIN, IPAMOM, Pa3BEPHYTHIN U TYIOU YIJIbI;

° BBIUUCIATh JUIMHY JIOMAHOW, TMEPUMETP MHOTOYTOJbHHMKA, I0JIb30BATHCA
€IMHULIAMU U3MEPEHUS JUTHHBI, BBIPAXXaTh OJIHU €IMHULIBI U3MEPEHUS JJIMHBI Yepe3 IpyTue;

° HaXOJMUTb, HUCMOJb3Ys YEepTEKHBbIE MHCTPYMEHTBI, PACCTOSHHS: MEXIY IBYMs
TOYKaMH, OT TOUKH JI0 MPSMOH, [UTMHY ITYTH Ha KBaIPATHOU CETKE;

° BBIUUCIIATH TUIOIMIAIL (DUTYP, COCTABICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJI30BaTh
paz0bueHre Ha MPSMOYIOJbHUKU, Ha pPaBHbIE (DUTYpHI, JOCTpaWBaHHWE [0 MPSIMOYrOJILHUKA,
MOJIb30BAThbCSl OCHOBHBIMHM EJIMHULIAMU M3MEPEHUs IUIOIIATN; BBIPAKATh OJHH EAMHMIIBI
M3MEepeHus TUIOIIAIU Yepe3 APYTue;

° pacro3HaBaTb Ha MOJENAX M H300paKeHUSIX NUpaMUAY, KOHYC, LWJIMHID,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKa,

° n300paXkaTh Ha KJIETYaTOM Oymare mpsMOYroJIbHBINA Mapaiesienune];

° BBIUUCIIATE OO0BEM MPSIMOYTOJBHOIO Mapajuleienunena, Kyba, I0JIb30BaThC

OCHOBHBIMH CJMHUIIAMH H3MEPEHUs 00bEMa; BBIpaXKaTh OJHHU CIMHHUIIBI U3MEpEHUs 00BEMa
4epes Ipyrue;

° pemaTh HECIOXKHBIC 3a/laud Ha HAXOXKICHUE TCOMETPUYECKUX BEIUYMH B
MPAKTUYCCKUX CUTYAIUSX.

CrnennanbHble pe3yibTaThl:
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° BJIAQJICHUE 3PUTEIBHO-OCS3AaTENbHBIM CIIOCOOOM OOCIEIOBAHUSI U BOCHPUATHSA
[BETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIbIX) pelabe(HBIX H300paKeHUH MPEIMETOB, KOHTYPHBIX
M300pakeHNI reoMeTpUIecKuX (GUryp u T.II.

° YMEHHE BBINOIHATh IPU MOMOIIM YEPTEHKHBIX MHCTPYMEHTOB I€OMETPHUYECKHE
MOCTPOEHHSI, HOCTPOCHHE TPaPuKOB (PYHKUUH, TUarpaMm M T.I1.

° YMEHHUE YUTATh [[BETHBIC (MM KOHTPACTHBIE, YepPHO-0enbIie) penbedHbie TpaduKu
JJIEMEHTApHBIX (PYHKIIUH HAa KOOPAMHATHOM TIOCKOCTH.

° BJIaJICHHE MIPABUIIAMHU 3aITUCH MAaTEMaTHIECKUX (POPMYJ M CIIEIIHMATIBHBIX 3HAKOB.

° BJIa/ICHUE IIPUEMaMU ITPe0Opa30BaHUsl MaTEMaTUYECKUX BbIPAKEHUI.
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TEMATHYECKOE IINTAHUPOBAHHME 110 YYEBHOMY KYPCY «MATEMATHUKA»

5 kanace
(5 yacoB B Henes0, Becero 170 yacon)

Ha3Baunmue

pasiena

(TeMBI) OcHOBHOE coiep:KaHue OcHoOBHBIE BH/IbI 1€SITEILHOCTH 00yYAIOIIMXCS

Kypca (4Huci10
4acoB)
HarypanbHsie HarypanbHoe uucno. Psa narypansHbix umcen. Ywucno 0. YATaATh, CPABHUBATE U YIIOPAIOYUBATH HATYPAIbHBIC YUCIIA,

qucila W HYJb.

(43 4.

N3obOpaxenne HaTypalbHBIX 4YWCEI TOYKAMH Ha KOOPJAMHATHOM
(4ncioBoi) MPSAMOH.

[To3unmonHas cucrteMa curcieHus. Pumckas Hymepanus Kaxk
npuMep HEMO3WIMOHHOW CHCTeMBbl CUHCIEHHs. JlecaTuuHas
CHCTEeMa CYUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX
yrcen ¢ Hyl1éM. CriocoObl cpaBHeHUs. OKpyriieHUe HaTypaJlbHbIX
YHCEe.

Cro)keHue HaTypaJlbHBIX YHCEN; CBOWCTBO HYNIS MpHU
CloXeHUH. BrplunTaHme kak JecTBHE, OOpaTHOE CIIOXKCHHIO.
YMHOKXEHHE HATypAJIbHBIX YKCEJT; CBOMCTBA HYJS U €IUHHUIIBI IIPU
yMHOXeHUH. JleneHne Kkak JeicTBHE, OOpaTHOE YMHOXKEHHUIO.
Kommonentsl  gedcTBui, CBsI3b Mexay HuMu. [IpoBepka
pesynbTaTa apudmMernueckoro neicTBus. llepemectutenbHoe u
COYETaTeIIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS M YMHOXEHUS,
pacrnpenenuTeIbHOe CBOMCTBO (3aKOH) YMHOXEHUSI.

Hcnonb3oBanue OykB it 0003HAYEHUS HEU3BECTHOIO
KOMIIOHECHTA M 3aITUCU CBOMCTB apu(METHUCCKUX JACHCTBUH.

JlenuTenu W KpaTHbIE YHCla, PA3I0KEHUE HAa MHOMKHUTEIH.
[Ipocteie u coctaBubie uncina. [Ipusnaku aenumoctu Ha 2, 5, 10, 3,
9. JleneHue ¢ OCTaTKOM.

Crenenb ¢ HaTypalbHBIM NOKa3aTeneM. 3alluCh YUCIIA B BUJIE
CYMMBI pa3ps/IHbIX CJIaraéMbiIX.

UucnoBoe BbIpakeHHE. BbluncieHue 3HAYEHUN YHCIIOBBIX
BBIPAKECHUIN; TOPSAAOK BBINOJHEHHUS JAeHCTBUM. lcnons3oBanue

n300pakaTb KOOPAMHATHYIO MPSMYIO, COOTHOCUTH TOUYKY)
Ha KOOPJAMHATHOU (4uncnoBoit) psAMOM C
COOTBETCTBYIOIIUM € YHUCIIOM; U300pakaTh HATypalbHbIE
yHuclla TOYKAMHM Ha KOOPJMHATHOM (YMCIIOBOM) MpsSMOi,
HAXOJUTb KOOPIMHATHI TOUKH;

HCCIIEIOBATh CBOMCTBA HaTypajabHOro psiaa, yucen 0 u 1
IIPU CJIOKEHUU U YMHOKEHUH;

MCII0JIb30BATh IIPABUJIO OKPYIJICHUS HATypaJIbHBIX YUCEIL;
BBINOJIHATh apU(MeTHUecKue NeHCTBUSA ¢ HATypaJbHBIMU
YHUCJIAMU, BBIYUCIIATH 3HAYCHHS] YMCIOBBIX BBIPAKEHUHN CO
CKOOKaMH H 0e3 CKOOOK;

3allAChIBAaTh IIPOM3BEIECHUE B BHJE CTENCHH, YUTaTh
CTENEHHU, MCIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHUE,
[I0Ka3aTesb), BBIYUCIATh 3HAUCHUS CTETIEHE];

BBIIIOJIHATh TNPUKHUIKY W OLIEHKY 3HAYEHHH YHCIIOBBIX
BBIPAKEHUH, ITPeUIaraTb U MPUMEHATh NPUEMBI IIPOBEPKU
BBIYHCIICHHI;

UCIIOJIb30BaTh IIPU BBIYUCIICHUAX IIEPEMECTUTEIBHOE U
COUYETATEIIBHOE CBOMCTBA CIIOXKEHHMS M YMHOJXKEHHS,
pacnpenenuTeNbHoe CBOMCTBO YMHOKEHMUS;
(dopMynupoBaTh U MPUMEHATH MpaBuiia MpeoOpa3oBaHUs
YHCIIOBBIX BBIPaXEHUI Ha OCHOBE CBONCTB
apudMeTHUeCKuX AeHCTBUI.

MOHUMATh U MPABUIIBHO YIOTPEOIATh TEPMHUHBI, CBA3aHHBIE
C HaTypaJbHBIMH YUCIIAMU;




MIPU BBIYMCIICHUSX MTEPEMECTUTEIBHOTO M COUYETATEeIHbHOIO CBOMCTB
(3aKOHOB)  CIIO)KEHHS M  YMHOXXEHHs, pacCHpeAeIUTEIbHOIO
CBOMCTBA YMHOKCHHSL.

® JICCIICI0BATh YMCJIIOBBIC 3aKOHOMCPHOCTH, BBIABHUIaTbhb U

000CHOBBIBATh THIOTE3BI, (hopMyarpoBaTh 0000IIEHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOTO UCCIICIOBAHMUS;
dbopmMyIMpoBaTh OMpENEICHUST JEIUTENE M KpaTHOro,
Ha3bIBaTh JCJIUTEINM W KpaTHbIE YKCIIA; PaClO3HaBaTh
NPOCTBIE W COCTaBHbIE dYHWCIA;, (QOPMYIHpPOBATH U
MPUMEHATHh TPU3HAKK JaenuMocTd Ha 2, 3, 5, 9, 10;
MPUMEHATh AJITOPUTM PA3JIOKEHUS YUCIAa HAa TMPOCTHIC
MHOKUTENH; HaXOJUTh OCTATKH OT JICJICHUS M HEIOJHOE
YacTHOE;

pacrio3HaBaTh HWCTHHHBIE M JIOKHBIE BBICKA3bIBAHUS O
HaTypaJdbHBIX  YHCIAX, MPUBOAUTH  TNPUMEPHl U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPUIIAHHS
BBICKA3bIBAaHN O CBOMCTBAX HATYPAJIbHBIX YUCE;
KOHCTPYUPOBAaTh  MaTeMaTHYECKHE  TPEIJIOKEHUS  C
ITOMOIIILIO CBS30K «W», «HIIN», «ECHH. .., TO...».

Hpobwu. (79 4.)

[IpencraBnenne o npobu Kak cmocoOe 3amucH YacTu
BennuuHbl. OOBIKHOBEHHBIE qpo0OH. [IpaBUIbHBIC U HETIPABUIILHBIC
npobu. CMemranHasi IpoOb; MPEACTABICHUE CMEIIAaHHOW IpOoOH B
BHJIC HEMIPABUJILHOW JpoOU W BBIJICIICHUE IIEJIOM YacTH YHUCIIa W3
HeNpaBWIbHON npobu. M300pakeHne JpoOeil TouykamMu Ha
yucinoBo mpsmoi. OcHOBHOE CBOMCTBO ApoOu. CokpareHue
npobeit. [IpuBenenue npodu Kk HOBoMy 3HaMeHartento. CpaBHEHHE
npoOei.

CrnoxxeHue W BBIUMTAHHE JPOOEH. YMHOXKEHHE U JICICHHUE
npoOeii; B3auMHO-00paTHbIe apoOu. HaxoaeHue yacTtu 1meaoro u
LIEJIOTO IO €T'0 YacTH.

Jlecsatnynas 3amuchk apoOeit. IlpeacraBneHue aecATUUHON
IpoOu B BUEC OOBIKHOBEHHOU. M300pakeHHE NEeCATUYHBIX APOOCH
TOYKaMH Ha YUCJIOBOM npsaMoii. CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernueckue AEUCTBHS C JECATUYHBIMU JAPOOSIMH.
OxpyriieHue AecATUYHBIX IpoOeii.

YUTaTh W 3alHChIBaTh, CPAaBHUBATh OOBIKHOBECHHBIC
npoOu, Tpenaratb, OOOCHOBBIBATH W  OOCYXKIaTh
CrocoObl yIOpsA0UYNBaHUS IPOOCH;

MOHUMATh W MPABUIIBHO YIIOTPEOJISATh TEPMUHBI, CBA3aHHBIC
C OOBIKHOBEHHBIMH M JICCITUYIHBIMH JIPOOSMU;
MOJICTIUPOBaTh B T'padHUUECKOM, HpeaMeTHOU ¢opme, ¢
MIOMOIIBI0 KOMITBIOTEPA IMOHATHS U CBOWCTBA, CBS3aHHBIC
¢ 0OBIKHOBEHHOM JIPOOBIO;

n300pakaTh  OOBIKHOBEHHBIE  JpOOM  TOYKaMHU  Ha
KOOPJIMHATHON TPSIMOMW; HCIIOJIb30BaTh KOOPMHATHYIO
NPSIMYEO JUISE CPABHEHUS IPOOCH;

(GopMyIIHPOBaTh, 3aNIKCHIBATH C TOMOIIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIPOOH; UCIIOIb30BaTh OCHOBHOE
CBOMCTBO JIpo0OH IUTsl COKpalleHus apo0Oeil U MpuBeaeHuUs
IpoOH K HOBOMY 3HAMEHATEIIO;

MPEJICTaBISITh CMEIIAHHYIO IpOo0bh B BUAE HEMPaBUIHHON
Y BBIJICJISITH 1IENYI0 YacTh YUCIIA U3 HETPaBUIBHON ApoOu;
BBLIIIOIHATH apudmMeTnyeckue JCHCTBUS c
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OOBIKHOBEHHBIMH M JECATUYHBIMHU JPOOSIMU; MPUMEHSTH
CBONCTBA apu(MeTHIECKIX JNEUCTBUN JUIst
paLMOHATN3AMY BEIYUCIICHUI;

BBITIOJTHATH IPUKUIKY U OIIEHKY pe3yJbTaTa BHIYUCICHUI;
npepjiaraTh M OPUMEHSATh  NPUEMBI  MPOBEPKHU
BBIYHCIICHHI,

MIPOBOJIUTH MCCIIEIOBAHUSI CBOMCTB IpoOel, onmupasch Ha
YUCJIOBBIE HKCIIEPUMEHTHI (B TOM 4YHCJIE C TOMOIIIBIO
KOMIIBIOTEPA);

pacrio3HaBaTh HMCTHHHBIE W JIO)KHBIE BBICKA3bIBAHUS O
IpoO0sX, MPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHU,

pemaTh TEKCTOBBIE 3a/layd, COJEpKalue ApOOHBIC
JaHHBIC, W 3aJa4yd Ha HAXO0XKJCHHE YacTH IEJIOT0 |
IIEJI0TO TI0 €T0 YaCTH; BBISBIIATh X CXOACTBA U PA3JINUNS,
MOJEIMPOBATh XOJ PEIICHHs 3aJa4ydl C TOMOIIBIO
PUCYHKA, CXEMBbI, TAOJIHIIBI;

MIPUBOJNTH, Pa30UpPaTh, ONICHUBATh PA3IMIHBIC PEIICHUS,
3aMyCH PEIICHNH TEKCTOBBIX 3a71a4;

KPUTUYECKH  OIICHWBATh  TIOJIYYCHHBIH  PE3yJbTar,
OCYHIIECTBIISAITh  CAaMOKOHTPOJIb, IIPOBEpsIi OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIITUOKH;
MIPEACTABISITH JCCATUIHYIO ApOOh B BUJIE OOBIKHOBEHHOM,
YUTaTh W 3alHCHIBaTh, CPABHUBATH JECATHUYHBIC IPOOH,
npemiaraTh, OOOCHOBBIBAaTH M OOCYXZAaTh CIIOCOOBI
VOOPSAOYUBAHUS  JIECATUYHBIX JApoOell. u300paxkarthb
JIECATUYHBIC IPOOH TOYKAMH Ha KOOPJAUHATHOMN TIPSIMOMA;
BBISBJISITh CXOJICTBA U PA3INYMs MTPaBUII apHU(PMETHICCKUX
NEHCTBUII C HATypalbHBIMU YHCIAMU U JCCATUYHBIMH
IpOoOsSIMH, OOBSICHATD UX;

BBITIONTHATH OKPYIJIEHUE JECSITUYHBIX ApO0eit;
OTepupoBaTh  JAPOOHBIMH  YHUCIAMH B  peallbHBIX
JKU3HEHHBIX CUTYaIIMSIX.
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Pemrenne Pemenne TekcTOBBIX 3agad apu(METHYECKHM CIIOCOOOM. | ® peliarh TEKCTOBBIC 3a1aud apu(METHUECKHM CIIOCOOOM,
TEKCTOBBIX Pemenune normveckmx 3amay. Pemenue 3amad mepebopom Bcex UCIIOJb30BAaTh  3aBUCHUMOCTH  MEXJIY  BeIUYMHAMU
3a1ad. (8 u.) BO3MOJKHBIX BapuaHTOB. Vcmosb3oBaHue NpH peHieHUuW 3az1ady (ckopocTh, BpeMs, pacCTOSIHUE; II€Ha, KOJIMYECTBO,
TaOJIUI] ¥ CXEM. CTOUMOCTh U JIpP): aHAJIU3UPOBATH U OCMBICIIMBATH TEKCT
Pemenne 3amau, comepikamux 3aBUCUMOCTH, CBSI3bIBAIOIINE 3amaun, 1nepedOpMyIUpOBaTh  YCIOBHE,  HW3BIICKATh
BEJIMYUHBI: CKOPOCTb, BpPEMs, PACCTOSHUE; II€HA, KOJIMYECTBO, HEOOXOJMMBbIC JaHHBIE, YCTaHABIMBATh 3aBUCHMOCTHU
CTOUMOCTh. EMWHUIBI U3MEpeHHs: Macchl, OOBEMA, IIEHBI; MEXIy BEIUYMHAMH, CTPOUTH JIOTUUECKYIO IETOYKY
paccTosiHus, BpeMeHH, CKOpocTdu. CBs3b MEXAYy €IUHHIIAMU pacCyxICHHUI;
WM3MEPEHUS KaKI0M BEJTMYUHBI. ® MOJECIHPOBATh XOJ PEIICHHS 3aJadyd C TOMOIIbIO
Pemnrenne ocHOBHBIX 3aa4 Ha JpOOH. PHUCYHKA, CXEMBI, TaOIHIIHI;
ITpencrapnenne JaHHBIX B BHJE TaONMI, CTOJIOYATBHIX | ® KPUTHYECKH  OIEHHMBATH  IOJYYCHHBIH  PE3YJIbTar,
JTUarpaMM. OCYIIECTBIISAITh  CAaMOKOHTpPOJb, TIPOBEpPSII OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OITHOKH;
® pemiath 3a3/1a4M C MOMOIIBI0 TIepedopa BCEX BO3MOMKHBIX
BAapUAHTOB;
® T0JIH30BaTHCSI OCHOBHBIMH €AMHHUIIAMHU U3MEPEHUS: IICHBI,
MAacChl; pacCTOSIHMSI, BpDEMEHHU, CKOPOCTH; BBIPAXKaTh OJHU
€IMHUILIBI BEJIMYUHBI Yepe3 Ipyrue;
® U3BJIEKaTh, AHAJIU3UPOBATh, OLIEHUBATH WH(OpPMAIHIO,
MIPEACTABJICHHYIO B TaOJIMIIe, HA CTOJOYATON AMarpaMme,
UHTEPIPETUPOBATH MIpe/ICTaBJICHHbIE JaHHbIE,
MCI0JIb30BAaTh JAHHBIC NIPU PEHICHUH 3a]1a4.
Harnsgnas Harnsanueie npencraBieHus o Gpurypax Ha MjIOCKOCTH: TOYKA, | ® II0JIb30BAThCS TI'€OMETPHUYCCKMMH  IMOHATHSAMH:  TOYKA,
reomerpus. (30 | mpsimasi, OTpe30K, Jy4, Yrojd, JioMaHas, MHOTOYIOJIbHUK, npsiMasi, OTpe30K, JIyd, yroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb,
q.) OKPYXHOCTb, Kpyr. Yroi. [IpsMoi, oCTpbIi, TyIIOM U pa3BEPHYTHIN KpYT;

YTJIBIL.
JlnuHa oOTpe3Ka, METpUYECKHe eIUHMIbI JIuHbL. J{anHa

J'IOMEIHOfI, NEpUMETP MHOI'OYI'OJIbHUKA. MSMepeHI/IC " IIOCTPOCHUEC
YIJIOB C IIOMOMIBIO TPAHCIIOPTHUPA.

Harnsangneie npeaACTaBJICHUA O (1)I/IpraX Ha IIITOCKOCTH:
MHOTOYTI'OJIbHUK; TMPAMOYTOJIbHHUK, KBaJApaT, TPCYroOJIbHHUK, O

® 1ICIIOJIb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C YIJIAMH:
BEpIIIMHA, CTOPOHA; C MHOTOYTOJIbHIUKAMU: YTOJI, BEPILHHA,
CTOpPOHA, JWAaroHajb; C OKPYKHOCTBIO: pajuyc, TUAMETP,
HEHTP;

® JICI0JIb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA,
KBaJpara ISl UX TMOCTPOCHHUS, BBIYHMCICHHS IUIOMIAIN U

paBeHCTBE GUryp. IIEpUMETPA;
N3o0paxkenue ¢uryp, B TOM 4YuciIe Ha KIeT4aTol Oymare. | e BBIUUCIATH nepuMeTp u IO A/Tb KBaJpara,
[TocTpoenne koHpurypamnuii u3 dacteil mMpsMOM, OKPYKHOCTH Ha MPSIMOYTOJIBHUKA, buryp, COCTaBJICHHBIX n3
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HEJIMHOBAHHOM M KieTyaToil Oymare. lcnonb3oBaHHME CBOWCTB
CTOPOH U YIJIOB IIPSIMOYrOJIbHUKA, KBaJpaTa.

[Tnomans MPSIMOYTOJIbHUKA u MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX U3 TPSAMOYIOJBHUKOB, B TOM 4YHCIE QUTYD,
n300paKEHHBIX Ha KieTdyaTod Oymare. EamHunbsl u3MepeHus
IUIOIIA/IH.

Harnsaneie npeacTaBieHusi 0 IPOCTPAHCTBEHHBIX (PUTypax:
NpSIMOYTOJIbHBIA ~ Mapajjienenumnesn, KyO,  MHOTOIPaHHUKH.
N300paxkenne mpocTelmx MHOTOTpaHHUKOB. Pa3BépTku kyba u
napajuienenunena. Co3gaHue Mojeneld MHOTOTPAaHHUKOB (U3
Oymaru, MpoBOJIOKH, IJIACTUIMHA U Jp.).

O06BEM TPSIMOYTOJILHOTO TIapayienenuneaa, kKyoa. Enquauibt
n3MepeHus o0bEma.

NPSMOYTOJIBHUKOB, B TOM 4HCie QUTYp, N300paKEHHBIX HA
KJIeT4aToi Oymare;
MOJIb30BATbCS OCHOBHBIMH METPUYECKHMH €IMHHUIIAMY]
U3MEPEHUs JUIMHBI, TUIOIIAN; BBIPAXAaTh OIHHU €IUHUIIB]
BEJIMYMHBI Uepe3 JApYyrue;
pacmo3HaBaTh — HapajUiesienunen, KyO, HCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHb, W3MEPECHHUS;
HaXOJWTh U3MEpPEHUs NapajuieNenunena, Kyoa;

BBIUUCIIATh 00BEM KyOa, Mapaiienenuresa Mo 3aJaHHbIM|

H3M€p€HI/I$IM, ITIOJIL30BATHCA CAINHHUIIaMU 1/13Mep CHUJ]
00BéMa;
periarhb HECJIOKHBIE 3a7a4u Ha HU3MEpeHUE]

TCOMETPUYCCKHUX BEJIMYUH B TIPAKTHUSCKUX CUTYAIIHSX.
WCII0JIL30BATh JIUHEHKY M TPAHCIIOPTUDP KaK HHCTPYMEHTBI
JUTSL TIOCTPOSHUS ¥ M3MEPCHUS: H3MEPATH JINHY OTpe3Ka,
BEJIMYHHY yIJIa; CTPOUTH OTPE30K 3aJIaHHOM JUTMHBI, YToJ,
3aJaHHOM BEJIMYMHBI; OTKJIAJbIBaTh LUPKYJIEM paBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTH 33/IaHHOTO Paanyca;
n300pakaTh KOH(UTypalluu TEOMETPUYECKUX (UTyp Ha
HEJTMHOBAHHOM u KJIETYaTOU Oymare (s
Ca0OBUSAIINX); Ipeasarath, OMNUCHIBAaTH U OOCYXKIATh
CIOCOOBI, AITOPUTMBI IOCTPOCHUS;

pacrno3HaBaTb M U300pakaTb Ha HEJIWHOBAHHOW U
KJIETYaTOW Oymare mpsMOM, OCTPBINA, TYIOH, pa3BEPHYTHINA
yrabl (A1 cnaboBUASIINX), (IS CIETBIX 00YJaronIuXcs
n300paxkaTh M3y4aemble Yribl B IpuOOpe i MUChMa 0
Opaiiiio); cpaBHUBATH YIJIbI;

NOHMMAaTh W UCHOJb30BaTh MPU pEUICHUH 3a7ad
3aBUCHUMOCTH MEX]y €IMHULIAMU METPUUYECKON CHCTEMBI
Mep; 3HAKOMHUTBCS C HEMETPUYECKMMH CUCTEMaMH MeEp;
BBIPAXKATh JJIMHY B PA3IMYHBIX €IMHUIIAX U3MEPEHUSI.
NPUBOJUTH TPUMEPHl OOBEKTOB PpEAIbHOTO MHPA,
UMeIoIuX (HopMy MHOTOYTOJBHHUKA, MPSIMOYrOJbHUKA,
KBaJlpaTa, TPEYrOJbHUKA, OIICHUBATh WX JIMHCIHBIC
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pasMephl.  BBIUMCIATH:  MEPUMETP  TPEYroJbHHKa,
IpSMOYTOJIbHHKA, MHOTOYT'OJIbHUKA; 1 (V116:51) 3
NpSMOYTOJIbHUKA, KBAIPaTa;

n300pakaTb ~ OCTPOYrOJbHBIE,  NPSAMOYTOJIbHBIE |
TYIOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOWTHh Ha HEJIMHOBAHHOW M KJIETYATOM Oymare KBajapar
U TPSIMOYTOJBHHUK C 33JaHHBIMH JUIMHAMH CTOPOH (VIS
CIabOBUASIINX ), (AJ1s CIENbIX 00OyUaroluXxcsa n300paxaTh
u3ydaeMble Urypsl B mpudope [uisi MuchbMa 1o Opailio).
MCCIIEIOBATh CBOMCTBA MPSIMOYTOJIbHHUKA, KBapaTa IMyTéM
IKCIIEPHMEHTA, HaOIro/IeH NS, W3MEpEeHus,
MOJICIUPOBaHMs; CPaBHHUBATh CBOWCTBA KBajpata W
PSIMOYTOJTbHHUKA

pacrio3HaBaTh WCTUHHBIE W JIOXKHBIE BBICKAa3BIBAHHS O
MHOTOYTOJIbHUKAX, MIPUBO/IUTH IPUMEPEI 17§
KOHTPIPUMEPHL. HUCCIIE0BATh 3aBUCHMOCTH IUIOIIA M
KBaJjpaTa OT JUIMHBI €0 CTOPOHBI;

BBIPA)KaTh BEJIMYMHY IUJIOLIAJM B PA3IUYHBIX €AMHUIAX
U3MEPEHUsT METPUUYECKONW CHCTEeMBI Mep, MOHMMaTh M
UCMOJb30BAaTh  3aBUCUMOCTH  MEXJYy METPUYECKUMHU
eIMHULIAMH U3MEPEHUs IUIOLIa IH;

3HAaKOMHUTbCA C IpUMEpaMH NPUMEHEHUS IUIOIAAU U
nepuMeTpa B MPAKTHUYECKUX CUTYallUsAX. pellaTh 3aJauu
U3 peaJbHOM )KU3HHU, IpeJIaraTh U 00CYKJaTh pa3IuyHble
crocoObl peleHus 3a1au.

IloBTOpeHne wu
00606menue. (10

9.)

[ToBTOpEHUE OCHOBHBIX TIOHATHI 1 METOJIOB Kypca 5 Kiacca,
000011eHE 3HAHUHA.

0000mmaTh W CHCTEMaTH3MPOBATH 3HAHHUS 10 KYpCY|
MaTeMaTHKH 5 Kiacca;

BBIUMCIIATh ~ 3HAYEHMs  BBIPDAKEHMH,  coJepiKaliux
HaTypalbHble 4YHCIA, OOBIKHOBEHHBIE M JECATHYHBIC
JpoOu, BBIIIOJIHATH IPe0Opa30BaHuUs YUCEI;

BbIOMpPaTh C€HOco0 CpaBHEHUS 4YMCEN, BBIYMCICHU,
OPUMEHATh CBOMCTBA apHU(PMETHUYECKUX ASUCTBUIM uIs
panroHaIN3aIH BEIYUCIICHHI;

OCYILIECTBIISATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEMCTBUI U
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CaMOIIPOBEPKY pe3y/bTaTa BHIYUCICHUII;

pemars 3aJayd U3 pEAIbHOM KU3HU, IPUMEHSATH
MaTeMaTUYeCKUe 3HAHMS Ul pELIeHUs 3ajad U3 JAPYrux
y4eOHBIX MPEAMETOB;

pemaTth 3amadd  pa3HbIMH  COCO0aMu, CpaBHUBAThH
CHOCOOBI pEelIeHMs] 3aJlauM, BbIOMpaTh palMOHAJIbHBIN
crnoco0.

6 Kkiaacc

(5 yacoB B Henean10, Beero 170 yacos)

Ha3Banmue
pa3aesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoA€cpiKaHue

OcHoBHbIE BHDBI JIeITEJILHOCTH oﬁyqamumxcﬂ

4acoB)
HarypansHbie Apudmernueckue NeNcTBUA c MHOTO3HaYHBIMU 3HaTh U IIOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU
gucna. (30 u.) HaTypaJbHbBIMH  4YHCIaMHA. UYHUCIOBBIE BBIPAKEHUS, MOPSAOK BUJAMHU 4YHCENl M CHOcO0aMM HX 3allUCH, NEPEXOJUTh
NeNcTBUM,  Hcmonb3oBaHWe  ckoOok.  Vcmonb3oBanwe — mpu (eci ATO BO3MOYKHO) OT OAHOU (DOPMBI 3aIMHUCH YKCIIa K

BBIYHMCIICHUSX TEPEMECTUTEILHOIO M COYETaTENbHOTO CBOMCTB
CIIOXKEHHS] M  YMHOXEHHUS, pacHpelesIuTeIbHOr0  CBOMCTBA
yMHOKeHusl. OKpyriieHue HaTypajgbHBIX YHCEl.

JlenuTenu v KpaTHbIE YKcia; HAaHOOIbIINN OOLIUI 1eTUTENh
W HauMeHblllee oOmee KpaTHoe. JlenMMOCTh CyMMBI U
npousBeieHus. JleneHne ¢ 0cTaTkoM.

Apyroiu;

CpaBHUBaTh W  YIOPSAIOYHBATH
OOBIKHOBEHHBIE M JICCATHYHBIE JPOOH,
YHCiia OJTHOTO W Pa3HBIX 3HAKOB;
BBITIOJTHATH, COYETasl YCTHBIC M IMHUCHbMEHHBIC MPHEMBI,
apudMeTHYECKHUE JACHCTBUS C HATYPAIbHBIMH U IEIBIMH
YUCIaMHu, OOBIKHOBEHHBIMH W JCCATHYHBIMU JPOOSIMHU,
MOJIOXKUTEILHBIMHU M OTPUIATEIbHBIMUA YN CIIAMHU;
BBIYUCIATH 3HAYECHUSA YHCIIOBBIX BBIPOKCHHM,
BBINIONHATH ~ TMPUKUAKY U OLEHKY  pe3yibTara
BBIYMCIICHUH; BBIMOJIHATh MPEOOPa30BaHUS YHCIOBBIX
BBIDQXCHU Ha OCHOBE CBOWCTB apuU(PMETHUECKHUX
JeNCTBUI;

COOTHOCHTh TOYKY Ha KOOPJIMHATHONH MpsSMOMl C
COOTBETCTBYIOIIUM €M YHCIOM U H300pa)kaTh 4YHCIa
TOYKaMH Ha KOOPIWHATHOW MPSMOU, HAXOAUTH MOIYINb
YHCia;

Lenple  Yucia,
CpaBHUBATH
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OKPYTJISAITH IENble 4YHCla U JIECATUYHBIE JIpo0w,
HAXOJWUTh MPUOIMKCHHSI YUCET,;

BBINOJIHSITH apudmernyeckue JICHCTBUS c
MHOTO3HAYHBIMU HATYPaJbHBIMH YHUCJIAMH, HAXOIHTh
3HAUEHUSl YHUCIIOBBIX BBIPAXEHUIl CO CKoOKamMu u 0e3
CKOOOK; BBIYHCIIITH 3HAYECHUS BBIPOKCHUH,
COJICpIKAIIUX CTEIICHH;

UCII0JIb30BaTh TPH BBIYUCIICHUSX TEPEMECTUTEIIEHOE U
COYETATCIILHOE CBOWMCTBA CIIOXKCHHSI W YMHOXCHHUS,
pactpeeuTebHOe CBOMCTBO YMHOXCHHUS
OTHOCHUTEIIEHO CJIOKCHHS, CBOWCTBA apHPMETHUSCKUX
JICVCTBUI;

UCCIICJIOBATh YHWCJIOBBIC 3aKOHOMEPHOCTH, IPOBOIUTH
YHUCIIOBBIC AKCIICPUMEHTHI, BBIJIBUTATh U OOOCHOBHIBATH
TUTIOTE3HI;

(bOopMyITUPOBAaTh OMPEICIICHUS JEIUTEIS W KPaTHOTO,
HAWOOJIBIIETO OOIIEro AEIUTENI W HaWMEHBIIErO
001ero KpaTHOTO, TMPOCTOTO M COCTAaBHOTO YHCEIT;
WCITOJIH30BaTh ATH TIOHATHS TIPH PEIICHUH 3a]1a4;
NPUMEHATh  AJITOPUTMBI  BBIYUCIICHHUS] HaWOOJBIIIETO
00IIero JeNUTeNss ¥ HAaUMEHBIIEro OOIIero KpaTHOTO
JBYX YHCEJ, AJITOPUTM Pa3JIOKCHHS YhCiIa Ha TPOCThIE
MHOKHUTEIH;

HCCIIEIOBaTh ~ CBOMCTBA  JIETUMOCTH  CYMMBI H
MIPOU3BEICHUS YNCET;

MPUBOJUTH MPUMEPHI YHUCEI C 3aJJaHHBIMH CBOWCTBAMH,
pacrmo3HaBaTh BEPHbIE U HEBEPHbIE YTBEPKICHUS O
CBOMCTBaX 4YMCel, OMPOBEPraTh HEBEPHbBIC YTBEPKIACHUS
C TIOMOIIIbIO KOHTPIIPUMEPOB;

KOHCTPYMpPOBaTh MaTEeMaTHUYECKUE MPEIJIOKEHHUS C
TTOMOIIBIO CBSI30K «H», «HIIHY, «ECIIH. .., TO...»,

pemath TEeKCTOBBIE 3aJlauM, BKIIOYAIOIIME TOHSATHUS
JENUMOCTH, apu(PMETHUECKUM CIIOCOO0M, UCIOIB30BATh
nepe0op BceX BO3MOXKHBIX BApUAHTOB;
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OpUBOAWUTH,  pa3duparh,  OIEHHMBATH  pa3IMYHBIC
pEeLIeHUs, 3alIUCH PEIICHUM TEKCTOBBIX 33/1a4;
KPUTUYECKH  OLICHMBATh  IOJYYEHHBIM  pe3yibTar,
HaxXOAUTh OIIMOKH, OCYIIECTBIATH CaMOKOHTpPOJIb,
IIPOBEPSISt OTBET HA COOTBETCTBHE YCIOBHIO.

Hpoo6u. (78 4.)

OObIKHOBEHHass ApoOb, OCHOBHOE CBOMCTBO  ApoOu,
cokpamenue apoOeil. CpaBHEHHE W YIOPSJIOYMBAHUE JPOOCH.
Pemenue 3a1ay Ha HaX0K/IEHUE YAaCTH OT LIEJIOTO U IEJIOT0 IO €ro
yacTu. J[poOHOe umciio Kak pesynbrar neieHus. [IpeacraBieHue
JECSITUYHOM ApoOu B BUJE OOBIKHOBEHHOW JpOOM U BO3MOXHOCTH
Mpe/ICTaBICHUs] OOBIKHOBEHHOM JpoOM B BHIE JAECATUYHOM.
JHecstuunpie  apoOM MU MeTpUYecKas  CHUCTeMa  Mep.
Apudmernueckue JAEHCTBHUA W YHUCIOBbIE  BBIPAXKEHHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

OtHomenue. Jlenenre B JaHHOM OTHOIIGHMH. Macmita,
nponopuus. [Ipumenenne nponopuui npyu penieHu  3a1ad.

[TonsiTre mponeHTa. Beruncienue nporeHTa OT BETUYUHbBI U
BEJIMYMHBI 10 €€ MPOLEHTY. BhipakeHne MpoueHTOB AeCATUYHBIMU
npobOsimu. Pemenue 3amau Ha mpoleHTH. BolpakeHue OTHOIIEHUS
BEJTMYMH B ITPOLIEHTAX.

[TonoxurensHble U OTPUIATEILHBIE YUCIIA

[TonoxwurensHble M OTpulATeNbHbIe YKcha. Llenbie yucna.
Monyne ymcna, TeoMeTpUyYecKass UHTEpIpeTalus MOAYIs dYHcia.
N3obOpaxenne uncen Ha KOOPAWHATHOW TpsAMoi. YwucioBbie
npomexxytku. CpaBHeHue uucen. ApudmeTudeckue IEHCTBUS C
MOJIOKUTETHHBIMU U OTPHUIATEILHBIMU YHCIIAMHU.

[IpsmoyronpHast cucTteMa KOOpPAMHAT HAa  IUIOCKOCTH.
KoopaunaTel TOYKM Ha TMJIOCKOCTH, aOclucca M OpAUHATA.
[TocTpoenue Touek u GUryp Ha KOOPIAUHATHOM MIIOCKOCTH.

CpPaBHHUBATh U YNOPSAOUYUBATH APOOH, BBIOUPATH CIIOCOO
CpaBHEHMUsI IpoOeii;

MPEJICTaBIISITh JECSITUUHBIE npobu B BUJIE
OOBIKHOBEHHBIX Jpo0eli U OOBIKHOBEHHBIE B BHJIC
JECSITUYHBIX, HCII0JIb30BATh SKBHUBAJICHTHbBIE
IpeJICTaBICHUs APOOHBIX YKCEN MPU UX CPAaBHEHUH, IPU
BBIYHCIICHUSX;

HCII0JIb30BaTh JECSTHUUHBIE IpOOU MpU NMpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOI cucTeMe Mep;

BBITTOJIHATh apudmeTnyeckue JIEUCTBHUS c
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMU;
BBIYHMCIIATh  3HAYCHUS  BBIPOKCHHUM,  COACPIKALIUX

OOBIKHOBEHHbIE U JECATUYHBIE JpOOU, BBHINOIHITH
npeoOpazoBaHus ApooOeid, BHIOUPATh CIIOCO0, MPUMEHSATH
CBOMCTBaA apuMeTHIECKUX NEUCTBUI I
paloHaIN3auy BHIYUCIICHU;

COCTaBIIATb OTHOLIEHUS U MPOMOPLHU, HAXOIUTH
OTHOIICHHE BEJIIMYMH, [EIUTh BEJIUYHUHY B JIAHHOM
OTHOLICHHH;

HAaXOJWTh OKCIEPUMEHTAIBHBIM  IYTEM
JUTMHBI OKPY>KHOCTH K €€ TMaMeTpy;
MHTEPIPETUPOBATh MACIITa0 KaK OTHOILIECHWE BEIUYUH,
HAaXOAWTh MacumTa® TIUIaHa, KapTbl M BBIYHUCIATH
paccTosiHusA, UCTIONB3Yys MacITao;

OOBSACHATH, UTO TAaKO€ MPOIEHT, YIMOTPEOIITh 000POTHI
peUu CO CIIOBOM «IIPOIICHTY;

BBIP2XKaTh MPOIEHTH B JApO0sX W JpoOU B MPOIICHTAX,
OTHOIICHHE JBYX BEJIMYUH B POICHTAX;

BBIYHCIISITH TPOIEHT OT YHCIIA M YUCIIO M0 €r0 MPOIICHTY.

OTHOIICHUEC
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OKPYIJISITh APOOH M MPOIEHTHI, HAXOIUTh MPUOIMUKEHUS
4HCell,

pemiaTh 3a7adyd Ha YacTH, MPOLIEHTHI, MPOIMOPIMH, Ha
HaxoXjaeHue JpoOu (IpoueHTa) OT BEJIWYMHBI WU
BEJTMYUHEI 10 e€ ApoOu (TpOIeHTY), IpoOu (MPOIeHTA),
KOTOPBIN COCTABIISIET OJIHA BEIUYMHA OT APYTOM;
MPUBOJAUTH IPUMEPHI UCTIOJIB30BaHUS B PEAIbHON JKU3HU
MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCENT;

n300pakarh  IeNble  YHWCHa,  TOJOKUTEIbHBIE U
OTpULATEIIbHBIE YHCJIa TOYKAMU HAa YUCIOBOW MPAMOW,
WCIIO0JIH30BATh YUCIIOBYIO MPSIMYIO JUIsl CDAaBHEHUS YUCEIT,
MPUMEHATH TIpaBUjIa CPABHEHUS, YIIOPSIOUYUBATH 1EIIbIC
YHUCia; HAaXOUTh MOIYJb YHCIIa;

bopmMyIHpOBaTh npaBuia BBIYMCIICHUS Cc
MOJIO)KUTEIBHBIMA W OTPUIATEIbHBIMU  YHUCJIAMHU,
HaXOJUTh 3HAYEHUS YUCTTOBBIX BBIPAKECHUM,

colepXKalux  JCHCTBUS C  TOJOXHUTEIbHBIMH U
OTPHIIATEIILHBIMU YHCIIAMH;

MPUMEHATh CBOWCTBA CIIOKCHHUS W YMHOXXCHHUS IS
npeoOpazoBaHus CYMM U MMPOU3BEICHUI;

MIPUBONTH, Pa30MPaTh, OLICHUBATH PA3JIMYHbIC PEIICHHUSI,
3aIKCH PEIICHNH TEKCTOBBIX 3a/1a4;

W3BJICKaTh HMHPOPMAIMIO W3 TaOJNMIl W JUarpaMm,
WHTEPIPETHPOBATh TaOJWYHBIC JaHHBIC, OMIPEACIAThH
HauOoJiplllee W HAWMMEHBIIEE U3 TMPEICTABICHHBIX
JaHHBIX;

O0OBSACHATH U WILTIOCTPUPOBATH MOHITHE MPSIMOYTOJILHOM
CHUCTEMBl KOOPJWHAT Ha IIOCKOCTH, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HA KOOPJIWHATHOHW IIOCKOCTH
TOYKH U (QUTYPHI 1O 33JaHHBIM KOOPAUHATAM, HaXOIHUTh
KOOPJMHATHI TOYEK.

bykBenHbIe
BBIPaKEHUSI.

9.)

(6

[Ipumenenne OykB A 3alUCH  MaTeMaTHMUYECKHX
BBIpaXXEHUH U mpemiokeHuidl. CBoicTBa  apudMeTHUECKUX
JNEUCTBUI. DyKBEHHBIE BBIDAKEHUS W YHCIOBBIE IIOJCTAaHOBKH.

HCIIOJIB30BaTh 6YKBLI HJIA 0003HaYCHHS quces, Ipu
3alluCul  MaTCMaTHUYCCKUX y’l“Bep)KI[eHHfI, COCTaBJIATH
6YKBGHHBIG BBIPAXXCHUA 10 YCIIOBUIO 3aJa1U;
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BykBeHHBIC paBEHCTBA, HAXOXICHHUE HEHM3BECTHOTO KOMIIOHEHTA.
@opmynsl; (HopMyasl TEepUMETpa M IUIOMIAAN MPSIMOYTOJbHHKA,
KBaJipaTa, 00bEéMa napasuieNienune1a u Kyoa.

UCCIIEI0BATh HECIIOKHBIE YHMCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 MX 3AIHCH;

BBIUHCIISITh YUCIIOBOE 3HAYEHNE OYKBEHHOI'O BBIPAXKEHUS
NIpY 33JJaHHBIX 3HAUYCHHX OYKB;

3amuceiBaTh  (GOpMysBI:  TepEUMeTpa M IUIOLIAIu
MMpAMOYT'OJIbHHKA, KBaapara, JJINHBI OKPYXHOCTH,
miomaan Kpyra;, BbBIIOJHATL BBIYHMCICHHA 110 3THM
dbopmymnam;

COCTaBJATh  (POPMYJBI, BBIPAKAIOIIME 3aBUCHMOCTH
MEXJy BEIWYMHAMH: CKOPOCTh, BPEMs, PACCTOSHWCE,

I[eHa, KOJIMYECTBO, CTOMMOCTH; MPOU3BOIUTEIHHOCTD,
BpeMsi, 00BEM pabOThI; BBITIONHATH BEIYUCICHUS 110 3TUM
dbopmymnam;
HaxXOJIUTh HEW3BECTHBIM KOMIOHEHT apu(METUYECKOTO
JIeHCTBHA.

Pemenne
TEKCTOBBIX 3ajady.

(8 4.)

Pemenne TeKCTOBBIX 3a7ad apuPMETHUECKUM CIIOCOOOM.
Pemenne normveckux 3amad. Pemenue 3amad mepebopoM Bcex
BO3MO>KHBIX BAPHUAHTOB.

Pemenne 3amau, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINX

BEIIMYUHBI: CKOPOCTb, BpEMs, pPACCTOSIHHE, II€Ha, KOJIMYECTBO,
CTOUMOCTh;  MPOU3BOJUTEIBLHOCTh, BpeMs, 0O0bEM  pabOTHI
EnuHunbl u3MepeHus: Macchl, CTOMMOCTH;, PAacCTOSIHUS, BPEMEHH,
ckopoctr. CBsI3pb MEXIy CIWHHUIIAMH HW3MEPEHUS  KaXIOu
BEJIUYHHEI.

Pemenne 3a1ad4, CBSI3aHHBIX c OTHOILIEHUEM,
MPOTIOPIIMOHATBHOCTBIO  BEJIMYMH, MPOIICHTAMH;  peIIeHUE

OCHOBHBIX 33J1a4 Ha JAPOOH U MPOIICHTHI.

OneHka U NpUKUIKA, OKpYTIeHue pe3yabTata. CocTaBieHue
OYKBEHHBIX BBIPQXKEHUHN O YCIOBUIO 33]a4U.

[IpencraBneHue NaHHBIX C TMOMOIIBIO TAOIHI] U JAHATPaAMM.
Cronbyarbie AUarpaMMbl: YTEHHUE U MTOCTpOeHHE. UTeHHEe KPYyroBbIX
Jarpamm.

peuiaTb MHOTOIIIaroBbIC TEKCTOBBIC 3agauyun
apuMETHIECKUM CTIOCOO00M;
pemarh ~ 3agadd,  CBsA3aHHBIE C  OTHOIICHHUEM,

MPONOPLUHUOHAIBHOCTBIO BEJIMYHMH, NMPOLIEHTAMU; peliaTh
TP OCHOBHBIE 33J[a4u Ha APOOH U MPOLICHTHI;

peliarb 3a/1auu, coJieprKaliue 3aBUCHUMOCTH,
CBS3BIBAIOILILE BEJIMYMHBI: CKOpOCTb, BpeMms,
paccrosiHue, 1eHa, KOJIMYECTBO, CTOUMOCTb;
MPOU3BOJUTEIILHOCTh,  BpeMsa, 00bEéMa  paboTHI,
UCIIOJIL3YSl  apudMeTHUYeCcKue  JICHCTBUS,  OLCHKY,
OPUKUAKY; TOJb30BaThCS  €IMHUIAMU  W3MEPEHHUS
COOTBETCTBYIOIIUX BEJINYMH;

COCTaBIIATh OYKBEHHbIE BBIPAKEHHS 10 YCJIOBHIO
3aJa4u;

U3BJIEKaTh UH(POPMALIMIO, IPEJCTABICHHYIO B TaOIMIIaX,
Ha JMHEWHOMH, cTOoN04YaToil MM KpyroBod JuarpaMmax,
UHTEPIPETUPOBATH IIPEACTABIICHHbBIE JaHHBIC;
UCIIOJIBb30BATh JaHHBIC IIPU PEILICHUU 3a1a4;

® TIPEJCTABJISITh MHGOPMAIIMIO C TOMOIIBIO Tabmui (s
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CJIETBIX W CIa0OBUMASINNX), JHHEWHOW M CTOIOYATOM
JarpaMM (Juis c1abOBHSIIINX).

Harnagnas
reoMeTpusl.

9.)

(38

Harnsansle mnpeacraBienuss o ¢urypax Ha IJIOCKOCTH:
TOYKa, IpsAMas, OTPEC30K, JIyd, yroJi, JOMaHas, MHOI'OYI'OJIbHHK,
YEeThIPEXYTOJIBHUK, TPEYIOJIBHUK, OKPYXKHOCTb, KPYT.

Bzanmnuoe PpacIioJIOKCHHUE ABYX IIPAMBIX Ha IIJIOCKOCTH,
NapajuleJbHbIe IPsMble, NEPHEHAMKYIApHbIE NpsMble. V3mepenue
PAcCCTOSTHUN: MEXKJy IBYMs TOYKAMM, OT TOYKH JO NPSMOM; JUTMHA
MapuIpyTa Ha KBaJIpaTHOM CETKE.

N3mepenne W NOCTpOEHHE  YIVIOB  C  ITOMOIIBIO
TPaHCIIOPTHPA. Bunbl TPEYIrOJIbHUKOB: OCTpPOYTOJIbHBIM,
MPSAMOYTOJIBHBIN, TYNOYTOJIBHBIN; paBHOOEIPEHHBIH,
PaBHOCTOPOHHHIA. YeThIpEXYroJIbHUK, IIPUMEPHI
YEeTBIPEXYTOJIBHUKOB. [IpsMOYroiapHUK, KBajapaT: HMCHOJIB30BAHUE
CBOICTB CTOPOH, YTJIOB, JIMaroHaJeu. N3obpaxenue
reoMerpuueckux  ¢GuUryp Ha  HEJIMHOBaHHOW  Oymare ¢

WCIOJIb30BAHUEM LIUPKYJS, JIMHEHKU, YroJIbHMKA, TPaHCHOPTHpA.
[TocTpoenuns Ha KieT4aToi Oymare.

[Tepumerp MHOTOyronpHUKa. [loHATHE MIomamu (GUrypsr;
€IMHULIBI u3MepeHus riomaad. I[lpubmmxkénHoe u3MepeHue
wiom@aau ¢uryp, B TOM 4YHClIE€ Ha KBaJpaTHON  ceTke.
[TpubmmkEHHOE U3MEPEHHE JUIUHBI OKPYXHOCTH, TUIOIIAIU KPYTa.

CumMmeTpusi:  LEHTpajibHas, oOceBas W  3epKajbHas
cummetpuu. [locTpoenne cuMMEeTpUYHBIX (UTYD.

Harnsgaeie npenctaBieHust 0 MPOCTPAHCTBEHHBIX (UTypax:
napajuienenunes, Kyo, npusma, nupaMuaa, KOHyC, HWIHHIAD, ap U
chepa. Hzobpaxenue mpocTpaHcTBeHHbIX ¢uryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, IWIMHApa U KoHyca. Co3maHue
MoJeNiell TpPOCTpaHCTBEHHBIX ¢uryp (u3 Oymaru, NpPOBOJIOKH,
MJIACTUIIUHA | . ).

[lonsitne o6bEMaA; enuHHUIBI U3MepeHUs 00bEéMa. OOBEM
NPSIMOYTOJIBHOTO Mapajuiesenumnesaa, Kyoa.

pacmo3HaBaTh Ha  4YEpPTEkKaxX, PUCYHKaX
B3aMMHOT'O PACIIOJIOKCHHS IBYX MPSIMBIX;
MU300paxkaTh C MOMOIIBI0 YESPTEKHBIX WHCTPYMEHTOB HA
HEJTMHOBAHHOMN u KJI€T4aTON Oymare JIBE
MEPECEKAOIINECs MPSMBIE, JBE MapaJljIelIbHbIC TPSIMEBIC,
CTPOUTH TMPSAMYI0, TEPICHIUKYIIPHYIO JTaHHOW (IS
c1a00BHIAIINX ), (s CJIeTIBIX 00yJaroIuXxCst
BBITIOJTHATH TOCTPOCHUE B TpuOOpe i THChbMa II0
Opaiiso);

IPUBONTH TIPUMEPBI MapajuIeIbHOCTH "
MEPIICHIUKYISIPHOCTH TIPSIMBIX B POCTPAHCTBE;
pacrio3HaBaTh B MHOTOYTOJIbHHKAX IEePICHIUKYISIPHBIC
Y TIapajuIeIbHbIe CTOPOHBI;
n300paxaTb  MHOTOYTOJIbHUKH  C
NEepIEHINKYISIPHBIMA CTOPOHAMU;
HAXOJIUTh PACCTOSIHUE MEXIY IBYMSI TOYKAMH, OT TOUKU
JI0 MPSMOM, UIMHY IMYTH Ha KBAaJpPAaTHOW CETKE, B TOM
YHCIIE UCTIOB3YS TU(PPOBBIE PECYPCHI;

n300pakaTh Ha HEJIMHOBAHHOW M KJIeT4aToOl Oymare (s

ciydau

mapaljICJIbHbIMU,

CIa0OBUSAIINX), C  HCIOJb30BAHHEM  YEPTEKHBIX
UHCTPYMEHTOB  YETBHIPEXYTOJBHUKM C  3aJaHHBIMU
CBOMCTBaMU: C MapaUleNIbHBIMH, MEPHEHAUKYISIPHBIMHU,
paBHBIMM  CTOPOHAMHM, NpPSIMBIMU yrilaMud U Jp,
paBHOOEPEHHBIN TPEYTOJIBHUK;

npemiaraTh M 00CYKIaTh  CIOCOOBI,  AITOPUTMBI

HOCTPOCHHUS;
UCCIIeI0BaTh, MWCIOJb3ysd SKCIEPUMEHT, HaOJI0JeHHUE,
MOJIeIMpOBaHMe, CBOMCTBA MPSMOYroJIbHUKA, KBaJpaTa,
pa3buBaTh Ha TPEYrOJIbHUKHY;

000CHOBBIBATH, OTIPOBEPraTh C MIOMOIIBIO
KOHTPIIPUMEPOB  YTBEPXKACHHUA O MPSIMOYTOJIbHHKE,
KBaJpaTe, paclno3HaBaTb BEPHbIE W HEBEPHBIC
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YTBEPKACHUS,
U3MEPATh U CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YIJIbI, B
TOM YHCJIE€ B MHOIOYTOJIbHUKE, CpPaBHUBATh YIJIbl,
pacno3HaBaTh OCTpbIE, MpsMbIE, TYIIbIE, pPa3BEPHYTHIE
YTJIBL;

pacro3HaBaTh, n300pakaTh OCTPOYTOJIbHBIH,
IPSIMOYTOJIbHBIM, — TYHNOYIOJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHM TPEYrOJIbHUKH;

BBIUMCIIATh MEPUMETP MHOTOYTOJbHHUKA, IUIOLIAMb
MHOTOYTOJIbHUKa pa3OMeHHEeM Ha NPSIMOYrOJIbHUKH, Ha
paBHbIE (PUTYpBI, UCIHOJIB30BATh METPUUECKHUE €IUHUIIBI
M3MEpEHUS JJTUHBI U IIOIA/IH;

UCIIOJIb30BaTh MPUONMKEHHOE H3MEpEeHue JUIMH |
wionanen, — OpuOMIKEHHOE  HM3MEPEeHHE  JJIMHBI
OKPY>KHOCTH, TIOIIAIN KPYTa;

pacrno3HaBaThb Ha  4epTexax U  H300pakeHMsIX,
n300pakarh OT PyKH (ISl CIA0OBUIAIINX), CTPOUTH C
MOMOIIbI0 HHCTPYMEHTOB (GUTYPY (OTPE30K, JOMaHYIO,
TPEYrOJbHUK, MPSIMOYTOJIbHUK, OKPYXHOCTb),
CHUMMETPUYHYIO JAHHOW OTHOCHUTEJIBHO MPSIMOM, TOUKH;
MPUBOJUTL MPUMEPHl OOBEKTOB OKPYXKAIOLIET0 MHpA,
UMeIoIUX GOpMy U3y4E€HHBIX T€OMETPUUYECKUX IIIOCKUX
U TPOCTPAHCTBEHHBIX (QUIYp. HAXOIAUTh HIPHUMEPHI
CUMMETPUHU B OKPYKAIOLEM MHpE. MOJEIUPOBATH U3
Oymaru naBe (Urypbl, CHUMMETPUYHBIE OTHOCHTEIHHO
PSIMOI; KOHCTPYMPOBATh reoMeTpHUYECKUe
KOH(MUTYpaluu, UCTIONIB3YsI CBOUCTBO CUMMETPUHU, B TOM
YHCIie C TIOMOIIBIO IU(POBBIX PECYPCOB;

UCCJIEIOBaTh CBOMCTBA M3YyYEHHBIX (DUTYp, CBSI3AHHBIC C
CUMMETpPUEH, HCIIONB3YSl OSKCIIEPUMEHT, HaOII0ICHHE,
MOJEITUPOBAHUE;

000CHOBBIBATH, OIIpOBEPraTh C MIOMOIIBIO
KOHTPIPUMEPOB YTBEPXKJICHUS O CUMMETPUU GUTYD;

® DpacCIlO3HaBaThb Ha 4YCPTECKaX, PHUCYHKaAX, OIIACHIBATh

30




MUPaMHy, TIPU3MY, [MIJIUHAP, KOHYC, Iap, U300paxarh
UX OT pyku (s CIa0OBHAAIIUX), MOJEIHPOBATH W3
Oymarw, IjIacTHIINHA, IIPOBOJIOKH U JIP;

MPUBOJUTL TPUMEPHl OOBEKTOB OKPYKAIOIIETO MHpA,
uMeronux (opMbI Ha3BaHHBIX TEIT;

MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, TPaHb,
OCHOBaHHE, BBICOTA, PAINYC U JUAMETP, Pa3BEPTKA;
U3y4arh, WCIOJNB3YyS OKCICPUMEHT, HaOIIoIeHuE,
HU3MEpeHue, MO/ICTTUPOBAHUE, B TOM  4YHCIE
KOMITBIOTEPHOE, M ONUCHIBATH CBOMCTBA Ha3BAHHBIX TEl,
BBISIBJISITH CXOJICTBA M PA3NIUYHS: MEKIY MUPAMHUION U
MIPU3MO¥; MEXY IHJIMHIPOM, KOHYCOM U IIIapOM;
pacrio3HaBaTh pa3BEPTKH  MapajUieNienunena, Kyoa,
MIPU3MBI, MU PAMH/IBI, KOHYCa, WINH/PA,
KOHCTPYHpPOBaTh JaHHBIC Tela M3 Pa3BEPTOK, CO3/1aBATh
UX MOJICITH;

CO3/IaBaTh MOJEIHM TPOCTPAHCTBEHHBIX Quryp (u3
OyMaru, MPOBOJIOKH, TIJIACTHIIMHA U JIP.);

U3MEpATh Ha MOJENSIX: AJUHBI pEOep MHOTOTPAHHHUKOB,
JIaMeTp I1apa;

BBIBOJUTH  (GopMyny  o0béMa  MOPSAMOYTOJBHOTO
napajuieNienunena;

BBIUUCIATH 1O (opmynam: 00bEM HPSIMOYTOJIBLHOTO
napajuiesenunena, Ky0a; HCIONb30BaThb  €AUHUIIBI
u3MepeHuss 00béMa;  BBIUMCIATH  OOBEMBI  Ted,
COCTaBIIEHHBIX M3 KyOOB, MapaijieNIeuIe/oB; penarh
3aJ]aui C peaJbHBIMH JTaHHBIMHU.

IToBTOpEHME
o0o0nIeHue.

9.)

u
(10

HOBTOpeHI/IC OCHOBHBIX IIOHATHH U MCTOHOB KYPCOB 5 m 6

KJI1aCCOB, O606H.I€HI/IC H CUCTCMaTHU3alus 3HAHUM.

L] 0606I_I_IaTB U CHCTCMATU3UPOBATH 3HAHHA II0 KYpPCY
MaTeMaTHUKH 5 U 6 KJIaCCOB,

® BBIYHCIATH 3HA4YCHUA BLIpa)KCHI/Iﬁ , COoZACpKAIUX

HaTypalbHble YHCIA, OOBIKHOBEHHBIE M JIECSTUYHBIE
npoOu,  BBIMOJHATH  NpeoOpa3oBaHUS  4YHUCel U
BBIPAKCHUI;

® BHIOMpaTh CIOCOO CpaBHEHUS YHCEN, BBIYHCICHUH,
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MPUMEHSTh CBOMCTBA apU(PMETUUCCKUX NEUCTBUU IS
palMOHAIN3ALMHU BEIYUCIICHUN;

OCYILECTBJISATh CAMOKOHTPOJIb BBINOJHAEMbIX AEHCTBUI
Y CaMOTNPOBEPKY pe3yJIbTaTa BHIYUCICHHUI;

peumarh 3aJayd U3 PEaJbHOM KU3HH, MPUMEHSTH
MAaTeMaTUYECKUE 3HAHUS U1 PELICHUS 3a7a4 U3 JPYrux
y4eOHBIX MPEIMETOB;

pemaTth 3a7adyd  pa3HbIMH  CIIOCOOAMH, CpPaBHUBATH
CcrocoObl pelieHus 3aJadd, BBIOMpaTh paIllHOHATBHBIN
CII0co0.
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Coaepikanue yueOHOro Kypca «AJaredpa»

7 kiace

Yuciia ¥ BbIYMCTICHUSA.

PannonanbeHbIe yncIIa.

JpoOu OOBIKHOBEHHBIE M JAECATHYHBIC, MEPEX0] OT OAHOH (opMbl 3amucu Apodel K
npyroii. IloHsTHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKUe JICHCTBHUS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
MIPaKTUKU Ha YacTH, HAPOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelIeM: OIpeJleieHue, IpeoOpa3oBaHre BHIPAKEHUN Ha
OCHOBE OIpeIeNICHUS, 3aIUCh OOJIBLINX YHCEI.

[IporneHThI, 3anKch TPOLIEHTOB B BUJE IpoOH U ApoOU B BUE MPOICHTOB. TpU OCHOBHBIE
3a/1auM Ha MPOLIEHTHI, pEeLIEHUE 3a/1a4 U3 PEeaIbHON MPAKTUKH.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Aaredpanyeckue BbIpakeHHS.

[IepeMeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAKEHUS C NEPEMEHHOW. JlomycTHMble 3HA4YECHMS
nepeMeHHbIX. [IpeicTraBieHue 3aBUCUMOCTH MEXIYy BEJIMYMHAMH B BHAE (POPMYIIBL
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWiIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacCKPbITUS CKOOOK U
MIpUBEACHUS MO0OHBIX ciaraeMbiX. CBOICTBA CTENEHH C HaTypaJlbHBIM MTOKa3aTesIeM.

OpHounenbl 1 MHOTOWIEHBI. CTeneHb MHOTOuWwIeHa. CloxeHHe, BBIYUTaHHE, YMHOKEHUE
MHOTOWIEHOB. DOPMyIbl COKpAIIEHHOTO YMHOKEHUS: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIH.

YpaBHeHus.

VYpaBHeHHEe, KOPEHb ypaBHEHUS, NMpaBUiIa IPeoOpa3oBaHusl YpaBHEHHUsI, PAaBHOCUIBLHOCTh
YpaBHEHUH.

JluHeitHOe ypaBHEHHE C OJHOW TEPEMEHHOM, YHMCIO KOpPHEW JIMHEHHOTO ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUU. CocTaBiieHME ypaBHEHHUM MO YCIOBHIO 3ajaud. PerieHue
TEKCTOBBIX 33/1a4 C IOMOULIBIO YPABHEHUM.

Koopaunartsl u rpadpuxku. @yHKumuu.

Koopaunara Toukum Ha mnpsMoi. PaccrosiHue Mexay AByMs TOYKaMH KOOPJAMHATHOMN
MPSAMOI.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. Alcmuicca W opauHaTa TOUYKH Ha
KOOpauHATHOU MiiockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UreHue rpadukos
peanbHbIX 3aBuUcuMoOcCTeil. [lonarue ynknun. I'padux dyakuun. CpoiicTBa (QYHKIUH.
Juneiinas ¢ynkuws, eé rpadux. I'padpuk dynakmun y=|x|..I'paduueckoe perieHne JTUHEHHBIX
YPaBHEHUH.

8 kiacc

Yuciaa 1 BbIYMCTIEHUS.

KBanparueiii kopeHb w3 uucia. [loHarme o0 uppamwoHadbHOM umcie. JlecaTuaHbie
MPUOIKEHUST UPPAMOHANBEHBIX uncen. CBoiicTBa apupMeTHYecKuX KBaJApPaTHBIX KOPHEH U UX
MIPUMEHEHHE K IPE0O0Pa30BaAHUIO YHCIIOBBIX BBIPAKEHHUH U BEIYUCICHUSIM.

JlericTBUTENIbHBIC YHCIIA.

PanmonaneHble yncla, UppallMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE NECSITHUHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN;, ICHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JIecsITUYHBIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEACTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHUE NEHCTBUTENBHBIX 4uCeN, apudMeTndyeckue IEHCTBUS C JEHCTBUTEIHHBIMU
YHUCIaMHU.

Auredpanyeckue BbIpPaKeHHs.



AnreOpandeckas 1poOb. OCHOBHOE CBOHCTBO anreOpamueckoit apoou. CroxeHwue,
BBIUMTaHHE, YMHOKCHHUE, JCJCHUE anreOpandeckux aApoOeil. PamnoHanbHbIe BBIpaKEHUS U UX
npeobpa3oBaHue.

YpaBHeHus.

JIluneliHOE ypaBHEHHE C JIByMs MEpPEMEHHBIMHU H ero rpaduk. Cucrema IBYX JTUHEHHBIX
YpaBHEHUH C JIByMSl IN€pEMEHHbIMHU. PelleHue cucteM ypaBHEHUH CIOCOOOM IOJCTaHOBKH.
[Tpumepsl permieHns TEKCTOBBIX 3a7a4 C MOMOILBIO CUCTEM JIMHEUHBIX YPABHEHHUM.

DyHKIUH.

I'padmyeckoe penieHne CUCTEM JIMHEHHBIX YPaBHCHHM.

. K .
I'paduxn QyHKMiAc y = oY= VX 1 ux cBoiicTBa.

9 kJacc

Yuca 4 BbIYUCTEHHSA.

Crenens ¢ 1eNbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Nsmepenust, npuOauxeHus, OIICHKH.

Pa3mepbl 00OBEKTOB OKpYKAIOLIETO0 MHpA, JAJIUTEIBHOCTh IPOLECCOB B OKPYKAIOLIEM
MHpeE.

[Ipubmmk€HHOE 3HAYCHHE BEIMYMUHBI, TOYHOCTh TpHOMMKeHus. OKpyriieHHue 4Yuce.
[Ipuknaka v OoLeHKa pe3yabTaTOB BEIYMCIICHUI.

YpaBHeHHUsI U HEPABEHCTBA.

KBanpatHoe ypaBHeHue, ¢opMmyna KopHeH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemienne  ypaBHeHWH, CBOISIIMXCS K JIMHEHHBIM W KBajgpaTHbIM. [Ipocreitmue
IpOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemienne  npoOHO-palMOHANIBHBIX  ypaBHEHU. Pemrenue  TEKCTOBEIX  3ajad
anreOpanvdeckKuM METOJIOM.

YucnoBble HEpaBEeHCTBA W HX CBOWCTBAa. HepaBeHCTBO ¢ OAHOM MEpEeMEHHOM.
PaBHOCHIBHOCTH HepaBeHCTB JIuHelHBbIE HEpaBeHCTBA € OJHOW miepeMeHHOW. CHcTembl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Koopaunartsl u rpadpuxu. @yHKumuu.

UucnoBeie npoMexyTku. M3o00pakeHne 4YHCIOBBIX MPOMEXKYTKOB Ha KOOPAMHATHOM
MPSAMOI.

[Honstne dpynkuu. O6nacTe onpeneiaeHusl 1 MHOKECTBO 3HaueHuM QyHKIuu. CrocoOsl
3aaHus QyHKITUH.

I'padux ¢ynknuu. UreHnue cBoiictB ¢GyHKIuU mo e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHHA, OTpaXKaloUINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONHMCHIBAIONINE IPSIMYI0 U OOpPaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH Y =

kx,y = %, uxrpauku u cBoiictBa. dymkmuny = kx + b,y = x2y=x3y = x, y=|x|,y = Vx, nx

rpad{;m/l U CBOICTBA.
I'padmyeckoe penieHre ypaBHEHH.

10 xnace

AuredpanyecKkue BbIPaKeHHS.

KBanpaTHblil TpEXUIIEH; pa3I0KEeHNE KBaJPATHOTO TPEXWIEHA HA MHOKUTEIIN.

IIpeobpa3oBaHue paliOHAIBHBIX BHIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA.

Pemenne ypaBHEHMi, CBOJSIIMXCA K KBaJpaTHOMY, OHKBAaJpaTHOMY YpaBHEHHIO.
IIpuMeps! pellleHHs YpaBHEHUN TPETbEU M YETBEPTOM CTENEHEU pa3loKEHUEM Ha MHOKHUTEIIH.
JIpoOHO-panvoHaIbHbIE YPABHEHHUS.

Cucrembl ypaBHEHUH.
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VYpaBHeHHE ¢ ABYMsS NEPEMEHHBIMH U ero rpaduk. PemeHue cuctem IBYX JTHHEWHBIX
YpPaBHEHUH C JBYMs IIEpEMEHHBIMU. PellleHHe cucreM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JINHEMHOE, a APYroe€ — BTOPOM CTEIICHH.

[IpuMepel pelieHuss CHUCTEM HEIMHEHHBIX YPaBHEHHM C JBYMS II€PEMEHHBIMM.
I'paduueckast MHTEPIIPETALUS CUCTEMBI YPaBHEHHH C ABYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOO0M.

KBagparHbsle HepaBeHCTBaA.

I'paduueckas mHTEpIIpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMHU.

Koopaunartsl u rpapuxku. ®yHKUHH.

KBangpatnunas ¢ynkuums, e€ rpaduk u cpoiictBa. [lapabGosia, KOOpIHHATHI BEPUIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1apaboJIbL.

I'padmueckoe perieHne ypaBHEHUN U CUCTEM ypaBHEHUH.

Yucii0BbIE 10CJI€10BATEIBHOCTH.

OmnpezeneHue U criocoObl 3alaHUs YUCIOBBIX OCIE0BATEIBHOCTEN.

[TonsiTHE YMCIOBOM MOCIEA0BATENBHOCTHU. 3a/laHue MOCIIEI0BATEIbHOCTH PEKYPPEHTHOM
dhopmyroit u GopMyIIol N-ro wieHa.

Apudmernueckas U reomerpuyeckas mporpeccud. PopMyasl  n-ro  4ieHa
apu(MeTHyecKoil ¥ reoOMeTPUUECKO MPOrpeccuii, CyMMBbI IIEPBBIX N YWICHOB.

N300paxkenue 4ieHOB apu(MeTHYecKol M TeoMeTpUYEecKOW Mporpeccuil ToukamHu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

IloBTOpEHUE M cucTeMaTH3alus U3Y4YeHHOro B 5-10 kiaccax.

IInanupyemMble npeaMeTHbIE Pe3y/JbTaThl 0OCBOCHHS YU4eOHOIo Kypca «AJredpay»

7 kaacc
Ypcia ¥ BEIYMCIICHUS
° BBITIOJTHATE, COYETash YCTHbIE U MHCbMEHHBICE NPHUEMBI, apuPpMETHICCKHE
JEHCTBUS C pallUOHATBHBIMH YHCIIAMU;
° HaxOJWUTh 3HAYCHMsI YHUCJIOBBIX BBIPAXKEHHH; TNPUMEHITh Pa3HOOOpa3HbIC

CTOcOOBI U PUEMBI BBIYMCIICHUS 3HAYCHUH IPOOHBIX BRIPAKEHUH, COepKamuX 0ObIKHOBEHHbBIE
U JIeCSTHYHBIC APOOH;

° NEepeXOJUTh OT OJHOW (OpMBI 3amucH 4YHcen K Apyroi (mpeoOpa3oBHIBATH
JIECATUYHYIO ApOoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU B
OCCKOHEYHYIO JIECATUYHYIO APOOB);

° CpPaBHUBATh M YIOPSIOYUBATH PAIMOHAIBHBIC YHCIIA;

° OKPYIJISATH YHCIIA;

° BBINIONHATh MPUKUAKY W OLEHKY pe3yibTaTa BBIYUCICHUN, OIICHKY 3HAYEHUN
YHUCJIOBBIX BBIPAKCHHUI;

° BBITIOJTHSATH IEUCTBUSA CO CTEIMEHSIMU C HaTypaJIbHBIMU MOKAa3aTENSIMH;

° OPUMEHSTh MPU3HAKK JEIMMOCTH, PA3JOKEHHE HAa MHOXKUTEIH HaTypaibHBIX
quceln;

° pemiath IPAKTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIE C OTHOIIECHUEM

BEJIMYUH, TPOMOPIHUOHAIBHOCTRIO BEJIMYHMH, TPOILECHTAMHU; HHTEPIPETUPOBATh PE3YJIbTaThl
pemieHusl 3ajad ¢ y4éTOM OTrPaHUYCHHWH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTpPHUBACMBIX
0OBEKTOB.

AJreOpandecKkue BhIpaKCHUS:

® HCIIOJIb30BaTh anre6pa1/1qe01<y10 TCPMHUHOJIOTHIO U CHUMBOJIUKY, IPUMCHATH e€ B
Imponecce 0CBOCHUA yqe6H0r0 MaTrepuralia,

® HaxoAuTb 3HAYCHUIA 6yKBCHHBIX BBIpa)KCHI/Iﬁ Opru 3aJaHHbIX 3HAUYCHUAX
MEPCMCHHBIX;

® BBITIOJIHATD HpeO6paBOBaHI/I}I OCJIOTO BBIPAKCHUA B MHOTOYICH IMPUBCACHUCM
HO,Z[O6HBIX CJIara€MbIX, paCKpbITHEM CKOGOK;

® BBIIIOJIHATE YMHOKCHUC OJJHOYJICHA HAa MHOT'OYWICH U MHOT'O4JICHA HAa MHOT'OYJICH,
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MPUMEHATH (POPMYJIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH;

° OCYILECTBIIATh PA3J0OKEHWE MHOIOWIEHOB HAa MHOXHUTEIU C IOMOUIBIO
BBIHECCHHS 32 CKOOKHM OOIIEr0 MHOXHUTEINS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHEHUs (opMyI
COKpAIIEHHOTO YMHOXEHUS;

® NPUMCHSATH HpeO6pa3OBaHI/ISI MHOT'OWICHOB JIs1 PCIICHUA PA3JIMYHBIX 3ada4 U3
MaTe€MaTUuKH, CMCKHBIX IPEAMETOB, U3 pCaHLHOﬁ IIPAaKTHUKH,
® HCIIOJIE30BaTh CBOMCTBA CTEICHEH C HaTypaJbHbIMU IIOKA3aTCIIAMU  [JIA

peoOpa30BaHMsI BRIPAKEHUH.
YpaBHEHHUS U HEPABEHCTBA:!

° pelmiaTh JIMHEWHBIE YPAaBHEHMS C OJHOM IIEpEMEHHOM, NPHUMEHsS IpaBwIa
IepexoJia OT HCXOJHOIO YPaBHEHUS K PABHOCHIIBHOMY €MY;

° MIPOBEPSTH, SIBISAETCA JIM YACIO KOPHEM YPaBHEHUS;

° MPUMEHSTH rpapuuecKre MeTO bl IPH PEIeHUH JTUHEWHBIX YpaBHEHUI;

] COCTaBJIITh M  pellaTh JIMHEHHOE€ ypaBHEHUE IO YCIOBHIO  3aJayH,

MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJy4YEHHBIN Pe3yJIbTar.
Koopaunats! u rpapuku. OyHkum:

° n300pakaTh Ha KOOPAWHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 33JaHHBIM
KOOpMHATAM;

° OTMEYaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH TI0 3aJaHHBIM KOOpAWHATAM;
CTPOUTH IpaQUKHU JIUHEWHBIX (YHKIIHIA;

° CTpouTh Tpaduk GpyHKIuu y =|x|;

° OTIMCBHIBATH C TIOMONIbIO (PYHKIMH M3BECTHBIC 3aBUCHMOCTH MEXKIY BEITHUNHAMH:

CKOPOCTh, BpEMs, PACCTOSIHUE; IIeHa, KOJIMYECTBO, CTOMMOCTbH; MPOU3BOIUTECIEHOCTh, BpEMS,
00BEM paboTHI;

° HaXOJHUTh 3HaUeHHE (QYHKIIMH 110 3HAYEHUIO €€ apryMeHTa;

° MOHMMAaTh TrpadUUYeCKuidl Crmocod TMpeACTaBICHUS W aHajdu3a WH(POpPMAaINU;
U3BJIEKaTh W HWHTEPIPETHPOBATH HMHPOpPMAIMIO M3 TpaduKOB peaJbHBIX MPOLECCOB U
3aBUCHMOCTEH.

8 kuace

Uucna u BRIYUCIICHUSA:

° UCIIOJIb30BaTh HavaJbHbIE MIPEJICTABICHUS O MHOXECTBE JIEHCTBUTENIbHBIX YHCEI
JUI CpPAaBHEHUS, OKPYTJICHUS U BBIYMCICHHI; N300paXkaTh JEHCTBUTENIbHBIE YHCIa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOiA;

° OPUMEHSTh TOHATHE apu(METHYECKOro KBAJIpPaTHOTO KOPHSA; HAXOAUTh
KBaJIpaTHbIE KOPHH, UCIIOJIB3YS IPU HEOOXOAUMOCTH KaIbKYJISTOP; BBIIOIHATH IPeoOpazoBaHus
BBIPKEHUH, COJepKAIUX KBAJApaTHbIE KOPHH, UCIOJIB3Ys CBOMCTBA KOPHEIA;

° CPaBHHMBATh U YIIOPSA0YMBATH PAllIOHATIbHBIC U HPPALIMOHAIBHBIE YUCIIA;

° BBITIONHATH apu(dMeTHYecKue ACHCTBUSA C PallMOHANBHBIMH YHCIaMH, COYeTas
YCTHbIE U TUCHMEHHBIC MPUEMBI, BBITIOIHATH BBIYMCIEHUS C HUPPALUOHAIBHBIMH YU CIaMHU,
OKPYTJISITh ACUCTBUTEIbHBIC YHCTIA.

AnrebpandecKkue BhIPaXKEHUS:

® BBITIOJIHATE TOXJICCTBCHHBIC npe06pa30BaHH;1 pairOHAJIbHBIX BLIpa)KCHI/Iﬁ Ha
OCHOBC ITPpaBUJI JENCTBUI HaJ MHOTOYICHAMH U aﬂre6paI/I‘{eCKI/IMI/I I[p065{MI/I;
® IIPUMCHATDH npeo6pa30BaHH;1 BBIpa)KeHI/Iﬁ AJIL peHICHUA PA3JIMYHBIX 3aJa4 U3

MaTeMaTUuKH, CMEKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPaKTHUKHU.

YPaBHeHI/IH 1 HECpPABCHCTBA:

® HO,Z[6I/IpaTL MPUMEPHEI ITap YUCCII, ABJIAOIUXCA PCHICHHUEM JINHEMHOIr 0O YpaBHCHHUA
C ABYMs IICPCMCHHBIMU,

® CTPOUTL B KOOp,Z[PIHElTHOﬁ IJIOCKOCTH Fpa(I)I/IK JIMHEMHOTO YpaBHCHUSA C ABYMSA
NEPCMCHHBIMU,; IMMOJIB3YACh Fpa(I)I/IKOM, NPUBOAUTH NPUMCPBI PCIICHUS YPABHCHUAA,

® peuiatb CUCTEMBI JIBYX JIMHENHBIX ypaBHCHI/II\/'I C AByMdA HNCPEMCHHBIMHU, B TOM
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qucie rpaduiaecku;

° MPUMEHSTH rpa@uuecKre METO IbI IPH PEIICHUH CUCTEM JTMHEHHBIX YPaBHEHU;

° COCTaBJISITh M pPELIaTh CHUCTEMY JIMHEHMHBIX YPAaBHEHUW [0 YCIOBHUIO 3aJayH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4M MOJIYYCHHBIN PE3YJIbTaT;

. pelaTh JIMHENHBIE YPABHEHUS U YPABHEHUSI, CBOASIIMECS K HUM;

[ MIPOBOJUTH MPOCTEUIIINE UCCIEAOBAHUSI YPABHEHU U CUCTEM YPaBHEHUM, B TOM

quclie ¢ IPUMEHEHUEM I'pauyecKuX MPeICTaBICHUH (yCcTaHaBIMBaTh, UMEET JIM YPaBHEHUE WU
CUCTEMa YPaBHEHUU pEILIEeHUs], €CJIU UMEET, TO CKOJIBKO, U TIP.);

° NePEXOIUTh OT CIOBECHOH (HOPMYITHPOBKH 3a/1aud K €€ anreOpandeckoil Moaenu
C IIOMOIIBIO COCTABJICHHUS YpPAaBHEHMsSI WJIM CHUCTEMBl YpPaBHEHHMM, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3yNbTar.

OyHKIUNU:

° MMOHMUMAaThb M HCIIOJIb30BAaTh (PYHKIMOHAJIbHBIE TOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHUs); OMPENEIATh 3HaueHHE (PYHKIIMU T10 3HAUYCHUIO apTryMeHTa;
OTIPEJIeNATh CBOMCTBA PYHKIIMU TIO ee TpaduKy;

o k o
° CTpOUTh TpadUKU ANEMEHTApHBIX PYHKUUHY = =,y = +/X; ONUCHIBaTh CBOWCTBA
X
yKa3aHHBIX QYyHKIUI M0 rpaduky.

9 kaacc

Ypcia 1 BEIYMCICHUS:

° WCTIOIH30BATh 3aITUCH OOJIBIITUX M MAJIBIX YHUCEN C TIOMOIIBIO IECATUYHBIX Ipo0eit
M CTEIICHEH JHCIIa;

° HAXOJUTh 3HAYEHMS CTEMEHEH C LEJIBIMA MOKa3aTeIsIMH U KOPHEW; BBIYUCISATH
3HAYEHUS YUCJIOBBIX BBIPAKECHHUI;

° BBITOJIHATH MIPUKHUAKY PE3yJIbTaTa BIYMCICHHH, OLIEHKY YHCIOBBIX BBIPAKCHUH.

YpaBHEHUS U HEPABEHCTBA:

° pelath JIMHEHHbIC W KBaJpaTHbIE YpPaBHEHHUs, YPAaBHEHHUS, CBOISALIMECS K HHM,
npocTeimme TpoOHO-pallMOHATBHBIC YPaBHEHNS,

° peniaTh TeKCTOBBIC 33J1a4M aareOpanvdecKuM CIIOCOOOM C IMOMOIIBIO COCTABIICHUS
YpaBHEHUS;

° MPOBOJIUTh MPOCTEUIIINE WCCIAEAOBAaHUS YpaBHEHUU (yCTaHABIMBATh, UMEET JIH
ypaBHEHHE KOPHH, €CJIH UMEET, TO CKOJIBKO, U TIP.);

° MIPUMEHSTh CBOMCTBA YKMCJIOBBIX HEPABEHCTB JUIsl CPABHEHHMS, OLCHKHU; pEIIaTh

JTUHEIHbIE HEpaBEHCTBA C OJHOW MEepeMEHHOW M UX CHCTEeMbl; JaBaTh IpadUuecKyro
WJUTIOCTPAIINIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB;

L] peumaTtb JIMHEHUHEBIE HCPABCHCTBA, I/I306pa)KaTB peICHUC HCPABCHCTB HA YHCIIOBOM
HpHMOﬁ, 3aIlIMChIBATh PCHICHUC C IIOMOIIbIO CUMBOJIOB,

® peiiatb CUCTCMbI JIMHEWHBIX HCPABCHCTB, I/1306pa)KaTL PCIICHUEC CUCTCMBbI
HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIllMCbIBATh PCUICHHUC C IOMOIIBbIO CMMBOJIOB,

® HCIIOJIb30BAaTh HCPABCHCTBA IIPH PCUHICHHUU PAa3JIMYHbIX 3a1a4.

Anre6panqec1<ne BbIPAKCHUS:

® IMPUMCHATDH IIOHATHC CTCIICHU C OCIJIbIM IIOKa3aTecjieM, BBITIOJIHATD

npeoOpa3oBaHus BhIpAKEHHH, COJEPKAIMX CTENEHH C IIeTIbIM MIOKa3aTeNeM;
Koopaunats! u rpaduku. OyHkuuu:

® I/1306pa}I(aTL Ha KOOpI[HHS.THOfI HpHMOﬁ JIy4d, OTPE3KU, UHTCPBAJIbI; 3alIMCHIBATH
YHUCJIOBBIC ITIPOMEIKYTKHU HA anre6pa1/1quKOM SA3BIKE,
® IIOHMMATh MW HCIIOJb30BaTb (I)YHKLII/IOHaJ]LHBIC INOHATHUA N A3BIK (TCpMI/IHBI,

CHUMBOJIMUECKHE O0003HAUEHUs); ONpENeNiaTh 3HaueHHWe (QYHKIMM [0 3HAYCHHMIO apryMeHTa;
OTIpeNieNATh CBOMCTBA (PYHKIIMHU MO ee rpaduky;

. K
° CTpOUTh TpaUKU dIEMEHTApHbIX (yHKUIMHA BHOa Yy = oY= xty=x3y=

Vx,y = |x|; onuceBath cBOiicTBa UMCIOBOI QYHKIMH 1O €& TpaduKy;
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° pacro3HaBaTh (PYHKIIMH W3YUYEHHBIX BUJIOB;

[ ] MOKa3bIBATb CXCMATHUUYCCKU PACIIOJIOXKCHUC Ha KOOpI[HHaTHOﬁ IIJIOCKOCTHU
rpaduKoB i .
.. k
byuxknuiit Buna: y = kx, y = kx + b, y = =’
RN _— L o
Yy=x",y = Jx, Yy =|x| B 3aBUCUMOCTH OT 3HAUEHHUI KO2PPUI[H-

€HTOB; OIIMCHIBATH CBOMcTBa (QDYyHKIIUIL.

10 kaace

AnreOpandecKue BIpaKCHUS:

° packiaapIBaTh KBaJAPATHBIN TPEXWICH Ha MHOKUTEIIH,

° peoOpa3oBHIBATH PAIIMOHATILHBIC BBIPAXKEHUSI.

VYpaBHEHHUs 1 HEPABEHCTBA:!

° pemaTh JUHEHHBIE U KBaJpaTHBIE YpaBHEHWUsS, YPAaBHEHHUS, CBOJSIINECS K HUM,
IpocTeiime JpoOHO-palliOHATIbHBIE YPABHEHUS;

° peniaTh CUCTEMBI IBYX JIMHEWHBIX YPABHEHHH C BYMS IEPEMEHHBIMU U CHCTEMBI
JIBYX YpaBHEHHUM, B KOTOPHIX OJIHO YPAaBHEHHE HE SIBISICTCS JIMHCHHBIM;

° peraTh TeKCTOBBIC 33/1a4M aaTreOpanvdecKuM CIIOCOOOM C MIOMOIIIBIO COCTABIICHUS
YpaBHEHUS UM CUCTEMBI JIByX YPaBHEHUM C IBYMs IEPEMEHHBIMU;

° MPOBOJIUTh MPOCTEUIINE UCCIETOBAHUS YPABHEHU U CHCTEM YpaBHEHHI, B TOM
YHUCJIEe C MPUMEHEHUEM TPpaPUIECKUX MpeCTaBIeHNH (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE HIIH
CHUCTEMa ypaBHEHUH PEIICHHUS, €CJTH UMEET, TO CKOJIBKO, U TIp.);

° pemaTh KBaJIpaTHbIE HEPABEHCTBA; HM300pa)kaTh peEIICeHWE HEPaBeHCTB Ha
YHCIIOBOH MPSIMOH, 3aIMCHIBATH PEHICHNE C TOMOIIBIO0 CHMBOJIOB;
° pemaTh CHCTEMBl HEPABEHCTB, BKJIIOYAIONIME KBaJApaTHOE HEPaBEHCTBO;

n300paxkaTh pEIICHHE CHUCTEMbl HEPABEHCTB HAa YHCIIOBOM MPSAMOM, 3aluChIBaTh pEIICHHUE C
MTOMOIIBI0 CUMBOJIOB;

° HCI0JIb30BaTh HEPABEHCTBA MPH PEIICHUN Pa3IMYHbIX 3a]a4.

Koopaunatse! 1 rpaduku. OyHKIUU:

° CTpOUTh M H300pa)kaTh CXEMaTHYECKH TpapuKd KBaIpaTUYHBIX (QYHKIIHIA,
OTHCHIBATh CBOMCTBA KBaIPAaTUUHBIX (DYHKIIHI 10 UX Tpadukam;

° pacrno3HaBaTh KBaJpaTUUHYIO GYHKIHIO M0 Gopmyle u no rpaduky, IpuBOIUTD

MIpUMeEPbI KBaAPATUUHBIX (QYHKIUN U3 peabHOM KU3HU, GUZUKH, TEOMETPHH.
Apudmernueckas v reoMeTpUUecKas MPOrpeccuu:

° pacro3HaBaTh apu(pMETHUECKYI0 M T€OMETPHUYECKYI0 MPOrPEeCCUU MPHU Pa3HbIX
croco0ax 3aaHus;

° BBITIONHATH ~ BBIYMCIIGHUS C  HCIOJIb30BaHMEeM  (GopMyl N-ro  ujeHa
apuMeTHyecKoil ¥ reOMeTPHUUECKON MPOTrPECCHii, CyMMBI IEPBHIX N YJICHOB;

° n300pakaTh YWICHBI MOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPAMHATHOM MIIOCKOCTH;

° peliaTth 3a/1a4uM, CBSI3aHHBIC C YMCIOBBIMH MOCJIEI0BATEIILHOCTSIMH, B TOM UYHUCIIE

3aJjaud U3 peaIbHOM KU3HM (C HCIOJIB30BAHNEM KAJIBKYIATOPA, LU(POBBIX TEXHOJIOTUM).
CrnenmnanbHble IPpeAMETHbIE Pe3yabTATHI:
° BJIAJICHUE 3PUTENILHO-0CA3aTEIbHBIM CIIOCOOOM OO0CIEI0BaHUS U BOCHPUSATHS
LBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0eINbIX) pelabe(HbIX M300paKeHUH MpeIMeTOB, KOHTYPHBIX
n300pakeHN reoMmeTpudeckux Guryp u T.1.

° YMEHHE BBINOIHATh IPU MOMOIIM YEPTENKHBIX MHCTPYMEHTOB I€OMETPHUECKHE
MOCTPOEHMS, OCTPOCHHE TpapuKoB PyHKUIUH, TUarpamMm u T.I1.

° YMEHHUE YUTATh [[BETHbIE (MM KOHTPACTHBIE, YepPHO-0enble) penbedHble TpaduKu
AJIEMEHTApHBIX (YHKUIUH Ha KOOPAMHATHOM TJIOCKOCTH.

° BJIaJICHHE MTPABUJIAMH 3aIIUCH MAaTeMAaTHYEeCKUX (POPMYI U CHIEIIMATIbHBIX 3HAKOB.

° BJIaJICHUEe  TIpUeMamMH  IpeoOpa3oBaHUS  MAaTEeMAaTUYECKUX  BBIPAKECHUH.
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TemaTn4yeckoe NJIAaHMPOBaHHUe MO y4eOHOMY Kypcy «AJredpa»

7 KJ1acc

(3 yaca B Heger0, Bcero 102 yaca)

Ha3zpanue
pasaesa (TeMbl)
(4uCJI0 YacoB)

OcHoBHOE€ CoacpiKaHuE

OcHoBHbIE BHDbI 1eITEJIbHOCTH oﬁyqamnmxcsl

BBoansle ypoku
" YPOKU
MMOBTOPEHHS.
Yucna u
BBIUYHCIICHUSL.
PanmonanbsHbie
gucna. (8 4.)

HcTtopust BOBHUKHOBEHUS anreOphl, MpeAMET H3y4YeHUs anreOphl.
Myxamen 6en Myca anb-Xope3mu. [loBTopeHue no temam Kypca
MaTeMaTHKU 5-6 KIaccoB: JIEHCTBUS C pallMOHAIbHBIMHM YUCIIAMH,

NpU3HAKKA ~ JCJIMMOCTH, TNPONOPLMH, HPOLEHTH. Pemenue
OCHOBHBIX 3aJjad Ha JpoOH, MPOLEHThl U3 PEaJIbHON NPAKTUKH.
Peanbuble 3aBUCUMOCTH. [Ipsimas 51 oOpartHas
MIPONOPIUOHATBHOCTH.

[0JIy4yaTh 3HaHUS 00 UCTOPUU BO3HUKHOBEHHS alreOpbl U
npeaMere uzydeHus anreOpsi, o Jnodante, o Myxamene
6en Myca anb-Xope3mu;
CUCTEeMaTU3upoBaTh U oloramarhb
OOBIKHOBEHHBIX U JCCATHYHBIX IPOOSIX;
CpaBHHMBAThb U YNOPSJIOUMBATH APoOU, MpeoOpa3zoBbIBas
npu HEOOXOIUMOCTH JeCITHIHBIE Ipoou B
OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B JICCATUYHBIC, B
YaCTHOCTU B OECKOHEUHYIO JAECATUYHYIO IpO0b;

NPUMEHITh  pa3HOOOpa3Hble  CIOCOObl U TPUEMBI
BBIUUCIICHUS 3HAYEHUH JTPOOHBIX BBIPAXKECHU,
colepKanux OOBIKHOBEHHBIC M JCCATHYHBIC JIPOOHU:
3aMEHATh TIPH  HEOOXOAMMOCTH JIECATUYHYIO JIpOOb
0OBIKHOBEHHOM u 0OBIKHOBEHHYIO JIECITUYHOM,
MIPUBOJUTH BhIpaKeHUE K (popme, Hanbosee yaoOHOU is
BBIYMCIICHUH, MpeoOpa3oBbIBaTh APOOHBIE BBIPAXKEHHS Ha
YMHO>KEHUE U JeNICHUE NECATHUUHBIX Apo0ei K NeHCTBUIM
C IIEJIBIMU YHCIIAMH;

OINepUpoOBaTh  MOHATHEM  '"4KMCIOBOE  BbIpaKeHUeE':
aHAJIM3UPOBATh  BBIPAKECHHS, pACHO3HABaThb UHCIIOBBIC
BBIPKEHUS; HAXOJUTh 3HAYCHUS YUCIIOBBIX BBIPAXKEHHUI C
YYETOM TIOPSAJIKA JICVCTBUN;

pemiath 3aJaud Ha 4YacTH, MPOLEHTHI, MPOIMOPLUHU, Ha
HaxoXJeHue ApoOu (IporeHTa) OT BEIWYUHBI U
BEIMYUHBI 10 €€ ApoOH (IpOLEHTY), Jpodu (MpoLeHTa),
KOTOPBI COCTABIIAET OJTHA BEIMYUHA OT JIPYTOif;
MIPUBOJIUTH, Pa30UpaTh, OLICHUBATH PA3INYHBIC PEIICHUS,
3aMKCH PelIeHU TEeKCTOBBIX 3a/1aY;

3HAHUA 00




pacrio3HaBaTh U OOBSICHATH, ONMHPAsICh HA OIpPEECIICHUS,
IIPSIMO IIPONIOPLUUOHAIIBHBIE u o0paTHO
IIPONOPLUMOHAIBHBIE 3aBUCUMOCTH MEXIY BEIMYHHAMU;
IIPUBOJUTH IIPUMEPBI dTUX 3aBUCUMOCTEN U3 PEaIbHOIO
MUpa, U3 IPYrux y4eOHbIX IIPEIMETOB;

pelarh NpakTUKO-OPUEHTUPOBAHHBIE 33Jaud Ha Jpoow,
IPOLEHTHI, NPSIMYI0 U OOpaTHYIO HPONOPLHUOHAIBHOCTH,
IIPONOPLMH.

AnreOpandeckue
BBIPpAKCHMUL.
ToxnectBa. (9

q.)

BykBeHHbIE BBIp@KEHUS WM BBIPAKEHUS C TEPEMEHHBIMH.
Jonyctumsle 3HAYCHUS [IEPEMEHHBIX. DopMyIIBIL.
[IpeoOpa3oBanrie OYKBEHHBIX BBIPAKEHHH, pacKpbITHE CKOOOK U
MIpUBEACHNE MOI0OHBIX ClIaraeMblX.

OBJIAZIETH anreOpanveckoit TEPMHHOJIOTUEN u
CUMBOJIMKOW, TPHMEHATh €€ B TMPOIECcCe OCBOCHUS
yueOHOro MaTepuaa;

HAaXOJWTh 3HAYCHHS OYKBCHHBIX BBIPAKCHHH TIpH
3aJIaHHBIX 3HAYEHUAX OYKB;

BBITIOJTHATH BBIYUCIICHUS 110 (opMyItam;

(bOopMyITUPOBAaTh CBOWCTBA CIIOKEHUS U YMHOXKCHUS YHCE]]
(TIepeMecTHTENIbHOE, COYeTATEeIIbHOE, paclpee/ITebHOE,
CBOMCTBA, CBSI3aHHBIE C HYIEM M €IWHUIEH), 3allHChIBATH)
ux B BUze GOpMyIt;

MPUMEHSTH (POPMYIIBI ISl pAllMOHAINU3AIMH BEIYUCICHHUI;
COCTaBIATH (opMydy dYETHOTO dHciIa U (hopmyay
HEYETHOTO YMCiIa, YUCIIa, KPATHOTO JaHHOMY;

00BSACHATH NOHATHE TOXKIECTBA;

BBINIOJIHATh ~ TOKJECTBEHHBbIE IPEOOpa3OBaHUsA  LIEJIBIX
BBIPAYKEHUI C IEpeMEHHBIMH Ha OCHOBE CBOMCTB CIOXKEHHUS]
U YMHOXEHHUS: TMPHUBOJUTH IMOJOOHBIE  Claraembie,
pacKpbIBaTh CKOOKH, Iepe]; KOTOPHIMU 3HAK «ILTKOCY, 3HAK
«MHHYC)», MHOKUTEJIb;
OPUMEHITh  TOXKJECTBEHHbIE  MpeoOpa3oBaHHUs Ul
VIPOIIEHUS BHIPAKEHUH C IEPEMEHHBIMH;
MIPOBOJNTH JI0Ka3aTeNbCTBO TOXKJIECTB pa3HbIMY|
crocobamu.
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VYpaBHenus. (8

9.)

VYpaBHEeHHE UM €ro KOpHHU. JIMHENHOE YypaBHEHHE C OJHOU
IepeMeHHOM. Penienue 3a1a4 ¢ MOMOIIbIO yPaBHEHUM.

OIIEPUPOBATH MMOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IEPEMEHHOW, KOPEHb YPABHEHUs, PaBHOCHIIBHOE
YpaBHEHUE;

IIPOBEPSTh, SBIAETCA JIM KOHKPETHOE YHUCIO KOpHEM
YpaBHEHUS; OOBACHATD, YTO 3HAUUT PEILUTh YPABHEHHUE;
(bopMynupoBaTh U IPUMEHSTH CBOMCTBA YPaBHEHUS;
OOBSACHATh, KaKO€ YypaBHEHHE HA3bIBACTCS JIMHEHHBIM;
pacno3HaBaThb  JIMHEMHOE  YpaBHEHHWE;  ONPENEIATh
KOJIMYECTBO KOpPHEH, crioco0 pelieHus;

peumiath  ypaBHEHHMsI BHAa ax=D mpu  pazauyHBIX
3HAQUEHHSX a M D, a Takke HECIOXKHbIC JIMHEHHbIC
YpaBHEHUSI C OJIHOW MEPEMEHHOW, CBOJALIMECS K HUM,
IIPUMEHSS NIPAaBHJIa IEPEXOAA OT UCXOJHOTO YPABHEHUS K
PaBHOCUIILHOMY €My 00Jjiee MPOCTOTo BUAA;

COCTaBJIATh M pellaTh YpPaBHEHHE IO YCIOBHUIO 3a]1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H
MOJTYYCHHBIN pe3yJbTar.

Oynkiuu. (14 4.)

Koopnuuara Ttoukum Ha mnpsaMoil. PaccTositHue Mexay IaByMms
TOYKAMU KOOpAMHATHOM mpsiMol. IIpsiMoyronpHass cuctema
KOOpAMHAT Ha IUIOCKOCTH. [loHsATHE (GYHKIMSA. BBIYHCICHUE
3HaueHn QyHkumii mo dopmyne. ['padux dynknuu. JlnHeiHas
¢bynkuus u e€ rpaduk. [Ipsmas mponoprmoHanbHOCTh. UTeHue
rpaMKOB peanbHbIX 3aBUCUMOCTEN. ['paduk GpyHkuuu y = |x|.

n3o0pakaTh ~ Ha  KOOPJAWHATHOM  TPSIMOM  TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOPIUHATAM;

ONCPUPOBATh TMOHATHSAMH: KOOPJWHATHAS IUIOCKOCTb,
NPsIMOYTOJIbHASI CHCTEMa KOOPIUHAT, KOOPIWHATHI TOUKH,
abcuucca, OpAMHATA;

OTMEYaTh B KOOPAMHATHOM MIIOCKOCTU TOYKH MO 33JaHHBIM|
KOOpJMHATaM; CTPOUTH rpaduxu HECJIOKHBIX|
3aBUCHUMOCTEH, 3alaHHBIX (OpMyIamH;

OTepUpOBaTh MOHATUSAMU: (QyHKIMSA, rpadux QyHKINY;
rpaduK 3aBUCHUMOCTH, apryMeHT (YHKIUU, 3HAUYCHUE
byHKIMH, 00MacTh ompeneneHus (PyHKIUU; OBIaAeBATh
(GYHKIMOHATBHOW TEPMHUHOJIOTHEIH;

paccMmarpuBath crnocoObl 3amanus (yHkiuu (hopmyna,
Tabnuna, rpaduk); NPUMEHITh, U3y4aTh MPEUMYIIECTBA,
WHTEPIPETHPOBAThH Tpadudeckuii cocod mpeacTaBIeHus
U aHallM3a pa3Hoo0pa3HO KU3HEHHOU HH(OpMAIIUY;
paboTath ¢ rpapUIecCKUMH H300paKECHUSAMHU, TaOJIUIIAMH,
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OCBaMBATh AITOPUTM BOCIPUATHS rpahuIecKux 0OBEKTOB;
COCTAaBJIATH TAOJIUIILI 3HAUCHUN (YHKITUI;

UCTIOJIb30BaTh HOBHIE TEPMHUHBI B MaTEMaTHYECKOH pedH U
(YHKIMOHAJIbHYIO CUMBOJIMKY JJIs 3alUCH (DAKTOB;
BBIUUCIIATH N0 opMylie 3HadeHHnEe QYHKINU 110 3aJaHHOMY|
apryMeHTy ¥ 3HAu€HHE apryMeHTa 10 3aJaHHOMY]
3HAYCHUIO QYHKIUH;

HAXOJIUTh 3HAYCHHE (QYHKIUH IO W3BECTHOMY 3HAYCHUIO
apryMeHTa M pemiatb OOpaTHYIO 3ajady 10 Tpaduky)|
byHKIIUY,

CTpOUTh rpapuKu QYHKIUI MO TOUKAM;

NPUMEHSTh TIOJIYdCHHBIE 3HAHWS Ui WHTEPHpPETAInA
rpaduIecKoro H300paKeHUs peaTbHBIX 3aBUCHMOCTEH;
ONEepUpOBaTh TIOHATHEM JIMHEHHass (QyHKIUSA, Trpaduk
JTUHEeHON QyHKIMH (TIpsimast);

pacno3HaBaTh JMHEWHY QyHkmmoo Yy = kX + b,
OIMCHIBATh €€ CBOWCTBA B 3aBHCHUMOCTH OT 3HA4YCHUU
ko3 duruentos K u b;

OTIEPUPOBATH TIOHSATHEM YIIOBOW KOI(DOUIIMEHT MPsSMON
(rpaduka TMHEWHON QyHKIUN);

CTPOUTH IpaMKH JIMHEHHON (yHKIUHU, PyHKIUHK Y = |x];
OPUBOAUTH  NPUMEPBl  JIMHEWHBIX  3aBUCUMOCTEH B
peanbHbIX MIPOLeccax U SIBICHUSX.

paccMaTpuBaTh YacTHbIE CIydau JIMHEHHON (QYHKIUHU U UX
rpaduku;

uccleloBaTh CBOWcTBAa (yHKUMH 10 (QopMmyne U IO
rpadukxy;

CTpOUTH IpaduKu JUHEHHBIX (QyHKIME Buaa y=KXx+b, y=b,
y=KkXx;

pacrio3HaBaTh NMPsIMYI0 MPONOPLHUOHATIBHOCTH 1O (GopmyIie
u rpaduKy;

OPUBOANUTH  TNPUMEPHl  JIMHEWHBIX  3aBHUCUMOCTEH B
peasbHBIX Mpoleccax U sIBICHUSX;

uccienoBaTh  Kak  Biuser  kKodddumment K Ha
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pacriosioxxenue rpaduka B KOOPJIMHATHON TUIOCKOCTH U HA|
B3aMMHOE TI0JIOKEHHUE JIBYX TPa(UKOB;

HaXOJMUTh TOYKY IE€peceueHusi ABYX I'paUKOB JIMHEHHBIX
(GyHKUIMM rpaguecKy U aHAIUTUYECKH.

Crenenn c
HATypaJIbHBIM

nokasareiieM |
eé¢ cpoiicta. (13

9.)

OmnpeneneHne CTENEHU C HATYPAJIbHBIM I10Ka3aTeNleM. Y MHOKEHHUE
U JCIICHHE CTEICHEW. BO3BEJICHHE B CTEICHb IIPOU3BEICHUSA U
creneHd. OJHOYJIEH M €ro CTaHAAPTHBIA BHI. YMHOXXEHUE
OJIHOUJIEHOB. BO3BEJEHHE OJHOUIEHA B CTENeHb. QDYHKIUH y=X2,
y=x® 1 ux rpaduxm.

IPUBOJIUTH YHUCIIOBbIE U OYKBEHHBIE NPUMEPHI CTEIIEHU C
HATYpaJIbHBIM  TIOKa3aTelieM, OOBSCHSS  3HAYCHHSA
OCHOBAaHHUS CTENEHM WU IOKa3aTelsl CTENEHU, HAaXOIUTh
3HAYCHUS CTerneHel Buma a"(a— maro0oe paloHAIbHOE
YUCJI0, N— HATypaJIbHOE YUCIIO);

BBIYMCIIAITh 3HAYCHUE BBIpKEHWH Buaa a", rae N -
HaTypaJIbHOE YHCJIO MIPH JIFOOBIX a;

HaXOJWTh 3HAUYEHUS BBIPAKEHUH, COAEpKALIUX CTENEHb C
HaTypaJbHBIM ITOKAa3aTelIeM, 10 MOPSAIKY AEUCTBUH;
dbopmyIHpoBaTh, 3alUCHIBATh B CHMBOJIMYECKOU (hopme H
000CHOBBIBATh CBOMCTBA CTENEHU (YMHOXEHHE U JeJIEHUE
CTENeHe, BO3BEJCHHE B CTENEHb IPOU3BEIACHUS U
CTEIEHN);

NPUMEHITh CBOMCTBA CTENEHU s MpeoOpa3oBaHus
BBIDQ)KEHUII W BBIYMCICHUM, Ul BBEICHUS IOHATUSA
HYJIEBOW CTETICHU YHUCIA;

OIIEPUPOBATH MOHATUEM «OJIHOWIECHY;

pacno3HaBaTh OJHOYIEH M OJHOWIEH CTAHJAPTHOTO BHUAA,
MIPUBOJUTH OJJHOWIEH K CTAaH/IapPTHOMY BU]LY;

BBIMIOJIHATh ~YMHOXXEHUE OJIHOWJIECHOB M  BO3BEICHHUE
OJHOYJIEHA B CTEIIEHB;

MPUMEHATh paHee I[OJYYCHHbIE 3HAHUA O CBOMCTBAX
CTEIEHHU.
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MHOTOYJIEHEI.
(394.)

MHorounieH U ero craHaapTHbli Buj. CIIO)KEHHE W BBIYMTAHUE
MHOTOWIECHOB. YMHOXEHHE OJJHOUWIEHA HA MHOTOWIEH. BHIHECEHHE
o0IIero MHOXXHTENS 3a CKOOKH. YMHOXXEHHE MHOTOWIEHa Ha
MHOTOWIEH. Pa3nojkeHne MHOTOWICHa Ha MHOXHTEIH CII0COO0M
TPYIIUPOBKH. BO3BEICHUE B KBAJpaT U B KyO CyMMBI U pPa3HOCTH
JIBYX BbIpaKeHUHM. PasnokeHne Ha MHOXHUTEIM C IOMOLIBIO
dbopmyn KBazpara CyMMBl M KBajpaTa pPa3HOCTH. YMHOXXEHHUE
Pa3HOCTH JIBYX BBIPD@)KEHMH Ha UX cymMy. PasioxxeHue pazHOCTH
KBaJIpaTOB Ha MHOXXMUTENH. Pa3nokeHne Ha MHOKUTEIN CYyMMbI U
pasHoctu kyoOoB. IIpeoOpazoBaHue T1€JOTO BBIPAKECHHUS B
MHoTowIeH. [IpuMeHeHne pa3Iu4HbIX COCO0O0B Ui Pa3sIoKEHUS
Ha MHOKUTEJIH.

pacrno3HaBaTb MHOTOWIEH M MHOTOWIEH CTaHIApTHOIO
BU/JIA;

IIPUBOJIUTH MHOTOWIEH K CTaHAAPTHOMY BH]Y;
ONPENENATh CTENIEHb MHOTOWIEHA;

BBIIIOJIHATh [IPEOOpPa30BaHUs IIEJIOTO  BBIPAXKEHUS B
MHOTOWIEH  TPUBEACHUEM  TOAOOHBIX  CIIAaraeMBbIX,
PaCKpBITHEM CKOOOK;

BBINIOJIHATh YMHOKEHHE OJHOWIEHAa Ha MHOIOWIEH U
MHOTOYJIEHA HAa MHOTOYJIEH, MPUMEHITh (POPMYIIbI
KBaJlpaTa CyMMBbI U KBaJipaTa pa3HOCTH;

UCIIOJIb30BaTh  TEPMHUH  "(OPMYNIBI  COKpAIIEHHOTO
YMHOXeHus"

OCYIIECTBIISITh Pa3JI0OKEHHE MHOTOYJICHOB Ha MHOXHUTENN
nyTéM BBIHECEHUS 3a CKOOKM OOIIero MHOXKHUTEIs,
NpUMeHEeHUsI (OPMYNIbI PAa3HOCTU KBAJApaToB, (GOpMyI
COKpAIEHHOTO YMHOXEHHUS, crioco0a rpynupOBKY;
MPUMEHSTh IPeoOpa3oBaHNEe MHOTOYJICHOB JJISi PELICHUS
pa3IMYHBIX 33a]a4 U3 MaTeMaTUKH, CMEXHBIX MPEIMETOB,
W3 peaibHOM MPaKTHKU;

3HAKOMUTBHCS C UICTOPHEH pa3BUTUSI MaTEMaTHKH.

[ToBropenne u | IloBTOpeHHEe OCHOBHBIX MOHITHM W METOJOB Kypca 7 Kiacca, BBIOMPATh, MPHUMEHSITH OLIEHUBATh CIOCOOBI CpPaBHEHUS
00o01IeHME. 0000111eHIE 3HAHUIA. YUCEN, BBIYUCICHUN, MpeoOpa3oBaHUl  BBIPAKCHHM,
(11a.) pelIeHus] ypaBHCHHI;

OCYIIECTBJIATH CAMOKOHTPOJIb BBITIOJIHACMBIX NCHCTBUH U
CaMOTIPOBEPKY pe3yiabTara BBIYKCIICHUHA,
npeoOpa3oBaHuii, TOCTPOCHHIA;

pemiath 3agayd W3 PEaJbHOW JKWU3HH, IPUMEHSATH
MaTeMaTHYeCKUE 3HAHUS Ui PELICHUS 3a7ad U3 IPYrHX
peMETOB;

pemiaTh TEKCTOBBIE 3ajJ[ayl, CpPaBHHBATh, BBIOMPAThH
CIocoOBI penIeHus 3a1a4u.

8 kaace

(2 yaca B HeleJI10, Bcero 68 yacon)
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Ha3zBpanue
pa3aeJia (TemMbl)
Kypca (4Huci10

OcHoBHoOe coepkaHue

OcHOBHBIE BH/IbI 1€ATCJIBHOCTH oﬁyqammnxca

4aCoB)
[ToBTOpEeHME Crenenb ¢ HaTypalbHBIM TOKa3aTreleM © €€ CBOMCTBA; aKTyaJIM3UpOBATh UMEIOIINECS 3HAHUS U YMEHUS;
Kypca ainreOpbl 7| mpeoOpa3oBaHHME LEJIBIX  BBIPOKEHHHA. peIIeHHE JIMHEHHBIX BBIIIOJIHATL TPEHUPOBOYHBIE 3aJaHusd, KOPPEKTHPOBATH

kiacca. (5 4.)

ypaBHeHUH. Penienue 3a1a4 npy oMOIIM JIMHEWHBIX YPAaBHEHUM.

CBOU 3HAHUA U YMCHUS;
OTBCYATb Ha HUTOTOBBIC BOIIPOCHI
JOCTHXXCHU.

U OIL€HuBaTh CBOHU

YpaBHeHust u
HEpPaBEHCTBA.
Cucremsl
JIMHEHHBIX
ypaBuenuit. (15

q.)

JluneiiHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU U €T0 rpaduK.
[loHATHE CUCTEMBI JIMHEHHBIX YPABHEHUN C JIBYMs NI€PEMEHHBIMHU.
Pemenune cucreM NMHEMHBIX ypaBHEHUH CHOCOOOM MOJICTAaHOBKH,
cmocobom cnoxxkeHus. ['paduueckwii MeTOJ pEIICHUS CUCTEM
JIMHEWHBIX YPAaBHEHUHN C JIByMs IEpEMEHHBIMH. Penienue 3amau ¢
ITOMOIIIBIO CUCTEM JIMHENHBIX YPAaBHEHHM.

10A0UpPAaTh MPUMEPHI AP YHUCE, SBJISIOIIUXCS PEIICHUEM
JIMHENHOTO YPaBHEHMS C IByMsI IEPEMEHHBIMY,
HAXOJMTH LIeJIbIEe PelIeHus MyTEM nepedopa;
BBIp@XXKaThb M3  JIMHEHHOIO  YpPaBHEHHsS C
IIEPEMEHHBIMU OJIHY IEPEMEHHYIO Yepe3 APYIyIo;
CTPOUTH B KOOPJIMHATHOM IUIOCKOCTH TrpaduK JTMHEHHOTO
YpaBHEHUsT €  JBYMS  IIEPEMEHHBIMHU;  IOJIb3YSCh
rpauKoM, IPUBOANUTE IPUMEPHI PELICHUS YPABHEHUS;
pa3nanyaTh NapajuIeIbHbIC U IEPECEKAOIINECS MPAMBIE 10
UX YPaBHCHUSM;

HCCIIEI0BATh BOIPOC O KOJUYECTBE PELICHUH CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHHH Ha OCHOBE (DYHKIHMOHAJIbHO-
rpau4ecKux MpeacTaBIeHUN ypaBHEHUS;

UCIOJIb30BATh TPapUUECKU METOJ sl PelIeHUs] CUCTEM
JUHEMHBIX  ypaBHEHUHM C  JABYMSA  IIEPEMEHHBIMH
(orpaHUYEHHO);

pelarb CUCTEMBI ABYX JMHEHHBIX YPaBHEHHH C JBYMs
IIEPEMEHHBIMU MOJCTAHOBKOM U CI0KEHUEM;

COCTaBJIAITb M  pelllaTb yPaBHEHHE WM  CUCTEMY
YPaBHEHUI IO YCIOBHUIO 3aJaud, HHTEPIPETHPOBAThH B

JBYMS

COOTBETCTBUM € KOHTEKCTOM 3a/Ja4d  IOJy4YEHHBIN
pe3yabTar.
AnreOpandeckue | PanmoHanbHble BeIpakeHUs. AnreOpandeckas 1poob. Jlomyctumsie 3aMMChIBATh alre0pandeckrue BhIpaKeHUS;
BBIPAXKECHUSI. 3HA4YEeHUsl TEPEMEHHBIX B JPOOHO-PALMOHAIBHBIX BBIPAKEHUSX. HaXO0JIUTh o0nactp JOIYCTHUMBIX 3HAYEHUN
AnreOpandeckass | OCHOBHOE CBOWCTBO JPOOH, COKpalleHHe aaredpandyeckux aApooei, palMOHAILHOTO BBIPAYKEHUS;
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Ipo0b. (22 1.)

npuBeIeHUE anreOpandeckux Ipobell K oOmeMy 3HaMeHaTelllo.
CrnoxeHue ¥ BRIYUTaHUE PoOE ¢ OTMHAKOBBIMHM 3HAMEHATEISMU;
CIIO)KEHHE M BBIUMTAHWE JApOOeH C pPa3HBIMH 3HAMEHATEJISIMH,
YMHOKEHUE ApoOeii; BO3BeACHHE JApoOU B CTENEHb; JIEJICHHE
IpOOeii. [IpeoOpazoBanue paroOHAIBHBIX BBIPKCHUI.
[ToncranoBka BeIpa)KE€HUN BMECTO IIEPEMEHHBIX.

¢bynkims y = k/X (oOpatHasi mpomopIHOHATIBHOCTE) U €€ rpaduk
(runepOouia).

BBITIOJTHATh ~ YUCJIOBBIE TIOJICTAHOBKHM U BBIYHUCIATH
3Ha4YeHHe APOOH, B TOM YHCIIE C IIOMOIIBIO KAJbKYJISATOPA,;
dbopmMynMpoBaTh OCHOBHOE CBOWMCTBO allreOpanyecKou
IpoOM M TMPUMEHSTH €ro Jyisi MpeoOpa3oBaHUs JIpoOeii:
COKpaIaTh palMOHAIBHBIC JPOOU, TPUBOIUTH IPOOBL K
3aJaHHOMY 3HAMEHATEIIO;

BBITIOJTHSATH JICUCTBUS C aJITeOpandecKuMHU JPOOsIMH;
BBHITIOJTHATH CIIOKCHHE, BBIUMTAHUE, YMHOXXEHUE, JICIICHUC
U BO3BCJCHHEC B CTENEHb pAIMOHAIBHBIX Jpo0ed mpH
peoOpa3oBaHUN PAIMOHAIBHBIX BBIPAKCHUNW C YYETOM
MopsiJiKa ACMCTBUI;

JIOKa3bIBaTh TOXKIECTBA, COJCpIKAIINE pPAlMOHATBHEIC
npobu;

MPUMEHSTh TPeoOpa3oBaHUs BBIPAKEHUHN I peIIeHUs
3ajay;

BbIpaKaTh NepeMeHHble u3 dopmyn (duznyueckux,
F€OMETPUYECKUX, OMUCHIBAIOIINX ObITOBBIE CUTYAIIHH );
pacno3HaTh PyHKIHIO y=K/X U €€ rpaduk;

cTpouTh TpaduKk GYHKIIMK TIO TOYKAM, OIUCHIBATH
cBoiicTBa (GYHKIIMK (OTPaHUYCHHO); aHAIM3UPOBATh W
MOKAa3bIBAaTh CXEMaTUYECKH MOJIOKEHUE Ha KOOPAUHATHON
IUIOCKOCTH Tpaduka B 3aBUCUMOCTH OT 3HAYCHUS
kodddurmenTa.

Ywucia
BBIYHCJICHUS.
KBanpaTtHeie
KkopHH. (19 4.)

PaHI/IOHaJ'IBHBIe u HppaluOHAJIbHBIC qucia, MHOKCCTBO
palOHAJIbHBIX  YHCCII, CpaBHCHHE  pallMOHAJIBHBIX  YHCEII,
JnencTBus C paniuoHaJIbHBIMHA qucJjiaMu. HpeﬂCTaBHeHI/Ie
paluoOHAJIbHOI'O 4YHCJIa ﬂeCﬂTHQHOﬁ ,I[pO6BIO. Pacrnio3naBanue

HppaniOHaJIbHbIX YUCCII. I/IppaI_II/IOHaHBHOCTB qucia \/?
HGCHTI/I‘IHLIG HpI/I6J'II/I)KeHI/IH HppallMOHAJIbHBIX YHUCCII. CpaBHCHI/Ie
HUppaluOHAJIIbHBIX YHUCCII. Koneunble 1 OCCKOHEUHBIE JACCATUYHBIC
I[pO6I/I. MHOXECTBO AEHCTBUTEIBHBIX YHUCCII; JICHCTBUTEIbHBIE
qyucjla  Kak OCCKOHCYHBIC JACCATUYHBIC I[pO6I/I. B3aMMHO
OJHO3HAYHOC COOTBCTCTBHUC MCKIAY MHOXXCCTBOM
JICCTBUTEIIBPHBIX YHCEI M MHOXECTBOM TOYEK KOOp,Z[I/IHaTHOﬁ

pa3BUBaTh IIPEICTABICHHUS O 4YHUCIAX: OT MHOXECTBA
HATypaJIbHbIX YHUCEJ J0 MHOYKECTBA JCHCTBUTEIbHBIX
quCel;

O3HAKOMHUTBCS €  BO3MOXHOCTBIO  IIPEACTaBIICHUS
JIEUCTBUTENIHOTO YHCla KaK OECKOHEUHOW JeCATUYHOM
npodu, IIPUMEHATH JECSITUUHBIE IpUOIIKEHUS
palMOHAIBHBIX U UPPALIMOHAIBHBIX YHCEIL,

n300paxkaThb JNENCTBUTEIILHBIE qyucia TOYKaMU
KOOPAMHATHOU IIPSAMOI;

3aIUCBIBATH, CPaBHUBATH u YIOpSAI04YUBATh
JICHCTBUTEIIbHBIC YHCIIA;
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npsimoii. CpaBHEHHE ACHCTBUTEIBHBIX YHCEN, apu(METHUECKHE
JEUCTBHUS C IEUCTBUTEIIBHBIMU YUCIIAMH.

KBanparuble KopHHU; apudMeTnyecKuil KBaJpaTHbIH KOPEHb.
VpaBHEHHE BHA X° = a. HAXOK/JICHHE MPUOIMKEHHBIX 3HAYCHMIH
KBajpaTHOro KopHs. KBajapaTHbIi KOpeHb M3 NPOU3BEICHUS U
Npo0Ou; KBaApaTHbIM KOPEHb U3 CTENEHU; BHIHECEHHE MHOXKHUTEIS
U3-TI0J] 3HAaKa KOPHS; BHECEHHWE MHOXHUTENs I0J 3HaK KOPHSL.
[IpeoOpa3oBanue BbIpaKEHUH, COAEPKALNX KBAAPAaTHbIE KOPHH.

®ynxuus y=vxv=<+/x u ee rpaduk.
[pocreiime  WppandoHanbHble  ypaBHeHuHs 4/ [1([1) =
0,4/ 0(0) = 0(0).

BBITIONTHAT, COYETas YCTHbIE M IMHUCHMEHHBIC MPHUEMBI,
apudMeTHUeCKue JEHCTBHS C PAallMOHAIBHBIMH YHCIIAMH;
OpPEACTaBISATh  pAalMOHAIBHBIE  YHUCIA  JACCATHYHOU
IpoObI0;

MOJTyYHTh IpeACTaBICHUE 0 3HaYUMOCTH
JCCTBUTENFHBIX YUCENl B MPAKTUYECKOH NIeATETHbHOCTH
YeIIOBEKa,

(GopMynupoBaTh OIpenesieHue KBAJPaTHOTO KOPHS U3
qrcia, apu(pMeTHIeCKOTro KBaIPaTHOTO KOPHS;

NPUMEHSTH OTIEPAIHIO U3BJICYEHUS KBAAPATHOTO KOPHS U3
YrcIIa, UCIOJB3Ys MPU HEOOXOIUMOCTH KaJIbKYISATOP;
OIICHMBATh KBaJpaTHbIE KOPHU IIENBIMH YHCIAMH W
JECSITHYIHBIMU JIPOOSMU;

pacmo3HaBaTh GyHKIMIO y=+/x U Tpaduk QyHKINHM;
cTpouTh Tpaduk GYHKIIMA TIO TOYKaM, OIHKCHIBATH
CBO¥CTBa ¢byHKINH, MOKa3bIBATh CXEMaTHYEeCKH
M0JIO’KEeHHE TpaduKa Ha KOOPAMHATHOM IJIOCKOCTH;
CpaBHMBaTh U  YNOPAIOYMBATH  pPALUOHAIbHBIE U
UppalMOHANIbHBIE 4YMCJIa, 3aldCaHHBIE C IOMOUIBIO
KBaJIpaTHBIX KOPHEW;

HCCIIeI0BaTh ypaBHEHHE X2 = d, HAXOAWTh TOYHEIE U
npuOIKEHHBIE KOPHU ipu 8> 0;

UCCIIEIOBaTh CBOWCTBA KBAJApPATHBIX KOpPHEH, MPOBOJS
YHCIIOBbIE 9KCIIEPUMEHTHI c UCIOJIb30BAaHUEM
KaJIbKYJITOpa (KOMITBIOTEPA);

JOKa3bIBaTh CBOWCTBAa apu(METHUYECKHX KBaJPaTHBIX
KOpHE;

MPUMEHSITh UX JUIs peoOpa3oBaHus BBIPAKECHUN;
BBIHOCUTH MHOXHUTENb HW3-TI0J] 3HaKa KOPHS, BHOCHTH
MHOKHTEJb TO]] 3HaK KOPHS;

BBITIONHATH MPEOOPa30BaHUS BBIPAKEHHM, COJEpKAIIUX
KBaJIpaTHBIE KOPHU;

U3y4yaTh COCOObI OCBOOOXK/IEHUS OT UPPALMOHATIBHOCTH B
3HaMeHarese Ipoou;
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BBIPpAXKAaTh NEPEMCHHBLIC nu3 rCOMETPHUICCKUX u
buznueckux Gopmyn;
BBIYUCIIATH 3HAYCHUSA BBIpa)KeHI/Ifl, coACpiKamXx

KBaApaTHbIC KOPHH, HCIIOJIB3ydA IIpU HGO6XOIII/IMOCTI/I
T36HHHy KBaApaTOB HATYPAJIbHBIX YHUCCJI, KAJIBKYJIIATOP,
HCIIOJIb30BaTh B XOJA€ PCHICHUA 3aJad 3JICMCHTAPHBIC
MMpeaAcCTaBJICHUA, CBsA3aHHBIC C HpI/I6JII/I)KéHHI)IMI/I
3HAUYCHUSIMHU BCIINYUH,

3HAaKOMUTHBCA C I/ICTOpI/ICI\/JI Pa3BUTHA MAaTCMAaTUKU.

IToBTOpEHUE u
06o6mienue. (7 4.)

[ToBTOpEHNE OCHOBHBIX MOHSATUN U METOJIOB KypCOB 7 U 8 KJIaCCOB,

0000111eHE 3HAHUH.

BbIOMpATh, NMPUMEHSATh, OLIEHUBATh CHOCOOBI CpaBHEHUs
YyHhCesl, BBIUHUCICHHUM, MpeoOpa3oBaHUN  BbIpaXKEHU,
pelIeHus] ypaBHEHMI;

OCYILIECTBJISAITh CAMOKOHTPOJIb BBIIOJIHAEMBIX ACHCTBUN U
CaMOITPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeoOpa3oBaHUil, TOCTPOEHUI;

pemiate 3aJadyd W3 pEAIbHON JKHU3HM, NPUMEHSTH
MaTEMaTUYECKHAE 3HAHUS U PEIICHUS 3aJad U3 IPYrHx
IIPEIMETOB;

pelmaTb TEKCTOBBIE 3aJayd, CpPaBHMBATh, BBIOMPATbH
CrocoObI pelIeHus 3a1a4u.

9 kJacc

(2 yaca B HeJ1eJ110, Bcero 68 yacon)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uc10
4acoB)

OcHoOBHOE colep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCsl

[ToBTOpeHwue. (44.)

[IpeoOpa3oBanue panuMoOHANBHBIX BbIpaxkeHUil. I[IpeoOpa3zoBanue
BBIPOKEHUH, COAEpKAIMX KBaJpaTHble KOopHU. PemieHue cucrem

JIMHEWHBIX YPaBHEHUM.

AKTYAJIM3UPOBATb UMCIOIIUECCA 3HAHUA U YMCHUS
BBIINIOJIHATE TPCHUPOBOYHLIC 3aJdaHUsl, KOPPCKTUPOBATDH
CBOU 3HAHUA U YMCHUS;

OTBCYATb Ha MHTOI'OBBIC BOIIPOCBI MW OLCHHMBATH CBOH
JOCTHIKCHU.
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VYpaBHeHUs u | OnpeneneHne KBaJpaTHOTO YPaBHEHMs, HENOJHbIE KBaJpaTHbHIE | ® pACIIO3HABATH KBAJIPATHHIC YPABHCHUS;
HEPaBEHCTBA. ypaBHeHusa. KoauuecTBO KOpHEH KBaJpaTHOIO YpPaBHEHUS B | ® 3alUChIBaTh POPMYITY KOPHEH KBAJAPATHOTO YPABHEHUS;
KBanpatuslie 3aBHCUMOCTM OT €ro JHUCKpUMMHHAHTA. Pellenue KBaJpaTHBIX | @ pemiaTh KBaJApaTHbIC YPaBHEHHUS — ITOJIHBIC M HEIOJIHBIC,
ypaBHeHusA. (22 | ypaBHeHuii mo Qopmyne. PemeHue ypaBHEHHI, CBOJSIIMXCS K | @ MNPOBOAWTH MPOCTEHIIME HMCCIIEAOBAHMSA  KBaJPaTHHIX
q.) KBa/IpaTHbIM. Perienue 3a1a4 ¢ NOMOILbIO KBaJPaTHBIX ypaBHEHUH. ypaBHEHMUIA;
Teopema Buera. Ilon6op KOpHEH C MCHOIL30BAHMEM TEOPEMBI | @ pElIaTh YpPABHEHHs, CBOAAINMECS K KBAIAPAaTHBIM, C
Buera. KBanpaTHble ypaBHEHHS € TAPAMETPOM. MOMOIIIBIO TPE0OPa30BaAHUIA;
Pemenne npoOHO-palMOHANBHBIX ypaBHEHMH. Penienwe 3ama4 ¢ | @ HaOmIOAaTh M aHAIM3UPOBATH CBA3b MEXKIY KODHAMH M
MTOMOIIBIO PAllMOHATIBHBIX YPAaBHEHUU Ha JABW)KEHUE, COBMECTHYIO Kod(puImeHTaMu KBaJpaTHOTO YPaBHEHHUS;
paboTy U MOKYIIKHU. e (opMynupoBaTh TEOpPEMY BHETa, a TaKkKe OOpaTHYIO
TEOPEMY, IPUMEHSTH 3TU TEOPEMBI ISl PEILICHUs 3aay;
® pemiaTh TEKCTOBbIE 3aJauyd airedpanvdeckuM CcrocoOoMm:
NEPEeXOUTh OT CIOBECHOH (HOPMYIUPOBKU yCIOBUS
3aJaud K anreOpanyeckod MOJeNH IMyTEM COCTaBIICHUS
YpaBHEHUS;
® peulaTh COCTaBJICHHOE YPaBHEHHE;
® UHTEpPIPETHUPOBATH PE3YIIBTAT;
® 3HAKOMHTHCS C UCTOPUEH Pa3BUTHSI alTeOpBhI.
YpaBHeHust y YucnoBble HepaBeHCTBa U UX cBoiictBa. OObeauHeHue U | ® (HOPMYJIMpPOBaTh  CBOWCTBA  YHCJIOBBIX  HEPAaBCHCTB,
HEPaBEHCTBA. IIEPECEYCHUE YHUCIIOBBIX MHOXKECTB. UMCIIOBBIE TIPOMEXKYTKH. WUIFOCTPUPOBATh ~ UX HA  KOOPAMHATHOM  MPSAMOM,
HepasencrBa. (18 OObeauHeHne W MEpPECEYEHHE  YUCIOBBIX  MPOMEKYTKOB. JOKa3bIBaTh alreOpanyecKku;
9.) HEpaBEHCTBO C OJHON InepeMeHHOW. JIuHeilHble HepaBeHCTBA C | ® JOKa3blBaTh HEPABCHCTBA HA OCHOBE  OIPEICIICHHS
OIHOM mnepeMeHHOM U ux peuieHue. CHUCTEMBI JIMHEHHBIX YHCIIOBOTO HEPABEHCTBA;
HEPABEHCTB C OJHOW MEPEeMEHHOM M MX pelieHue. M300pakeHue | @ MpuMEHSTH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHHMS 3a/1a4; B
peuieHuss JIMHEWHOIO HEPAaBEeHCTBA M MX CHCTEM HA YHCIOBOU TOM YHCJIE JUISl OLIEHKU 3HAYEHUs BBIPAKECHUS;
IPSIMOM. ® OOBSCHSTH, YTO SABJIAETCS PEIICHHEM HEPAaBEHCTBA C OJHOU
MIEPEMEHHOM 1 YTO 3HAYUT PELIUTh HEPABEHCTBO;
® pelarh JMHEHHbIE HEPABEHCTBA C OJHON IEpPEeMEHHOM,
n300paxkaTh pelIeHne HEPABEHCTBA Ha YUCIIOBOM MPSMO;
® T[pUMEHATh NIPU  PELIEHUM  HEPAaBEHCTB  CBOWCTBA
HEPABEHCTB;
® pemaTth CHUCTEMBbl JIMHEHHBIX HEPaBEHCTB, M300paxarh
pEIIEHNE CUCTEMBI HEPABEHCTB HA YNCIIOBOM MPAMOIL;
® pelaTh JIBOMHBIE HEPABEHCTBA.
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Yucna y
BBIYMCIICHUS.
[Tpubnmxénnoe
3HaYEHUE
BEJIMYMHBIL. (2 4.)

[MpubnmxEéHHOoe 3HAYCHHWE BEIUYMHBI, TOYHOCTH TNPHUOIMIKEHHS.
Oxpyrnenne 4yucen. Ilpukuaka ©  OLEHKa  pe3yabTaTOB
BbluKcieHuil. [lorpemHocTs npubInKeHMs.

OOBSICHATh TOHATUS TNPHONMMKEHHOE 3HAUYEHHE M €ro
TOYHOCTB;

UCTOJIBb30BaTh pa3Hble (OPMBI 3alUCH  TPUOIKEHHBIX|
3HAYCHUU;

AQHAJIM3UpPOBAaTh M JeJaTb  BBIBOABL O  TOYHOCTH
OpUOIMKEHNs JIeHCTBUTENBHOTO 4YHCJAa IPU  PELICHUU
3a/1a4;

BBIYUCIISTH A0COIIOTHYIO U OTHOCUTENIbHYIO MOTPEIIHOCTH
NpUOIKEHNUS,

OKPYIJISTh JIEHCTBUTENIBHBIC YHCIIA, BBITOJHATh PUKUIKY
pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN YHCIIOBBIX
BBIPAKEHUI.

Ywucaa Y
BBIYHCIICHHS.
CrerieHp C IETBIM|
MOKa3aTeyieM.

(10 4.)

Crenenp c nensiM mokaszareneMm. CTaHzapTHas 3aluch YHCIA.
Pa3mepbl 00bEKTOB OKpYKarOIIEero Mupa (0T JIEMEHTAPHBIX YACTHI]
0 KOCMHUYECKHX OOBEKTOB), JUIUTEIHLHOCTh TPOIECCOB B
oKpyxaroieM Mupe. CBOMCTBA CTENEHU C LEJIBIM TOKA3aTEIEM.

dbopMynupoBaTh
MOKAa3aTeJIeEM;
HAxXOJIUTh 3HAYCHHS BBIPOKECHUH, COJEPKAIIUX CTETICHb C
[EJIBIM OTPHUIATETHHBIM MTOKA3aTENIEM;

MPEACTABISITH 3alMUCh OOJBIIMX W MaJbIX YHCEI B
CTaHJApPTHOM BH/JIC;

CpaBHUBAaTh 4YHCIAa W  BEJIUYHHBI,
HCIIOJIb30BaHueM cTeneHu 10;
WCIIOJIh30BaTh 3aIlMCh YHCEN B CTAHIAPTHOM BHUJIE IS
BBIpOXCHUS pa3MepOB 0OBEKTOB, JUIMTEIILHOCTH TIPOIIECCOB
B OKPYIKaIOIIeM MHDE;

dbopMyIMpoBaTh, 3alMChIBATh B CUMBOJWYECKON (GopMe U
WJUTFOCTPUPOBATh IIPUMEPAMH CBOMCTBA CTEIICHH C IIEJIBIM
MOKAa3aTeJIeEM;

MPUMEHATh CBOMCTBA CTENEHU JUIA IpeoOpa3oBaHUS
BBIPOXCHUH, COJIEPIKALIUX CTEIICHH C IIEJIBIM TTOKa3aTesIeM;
BBIIOJHATh JEHCTBHS € YHCJIAaMH, 3alMCAaHHBIMHA B
CTaHJapTHOM BHJE (YMHOXEHHE, JIeJeHHUEe, BO3BEJICHUE B
CTEIEHb ).

OINIPCIACIICHUC CTCIICHU C O EJIbIM|

3allTMCaHHBbIC C

OyHKIMY.
OCHOBHEBIE
MOHSTHS.

[onstnedynkiun.O0nacTs onpeaeaeHus U MHOXKECTBO 3HAUYEHUM
GbyHKIUH. CnocoOsl 3ajaHus byHKIUI. I'padux
¢ynkuuu.CpoiicTBa GyHKIMHU, UX OTOOpaKEHUE Ha TpaduKe.

ONEepPUPOBATH MOHATUAMU: (YHKIHS, 00JIACTh ONpeAeIeHUs
¢ynkiuyu, oOmacte 3HaYeHUH  (QyHKIMH, 3HAYCHHE
apryMeHTa, 3HaueHue QyHKIINH;
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YucioBble

¢bysakmumn. (7 4.)

Urenue u nocrpoenue rpapukoB ¢ynkuuid. [Ipumepsr rpadukos
GyHKIMH, OTpaXamIUX  pealbHble MpoLecchl.  (QyHKIHH,
ONMCBHIBAIOIIME TPSAMYIO M OOpaTHyl MPOMOPIHOHAIBHBIC

3aBHCHMOCTH, MX rpaduku. GyHkiuny=x2y=x, y=vx, y=K/X, y=|x|.

BBIUMCIIATh 3HAYCHUs (QYHKIMHA, 3aJaHHBIX (OpMyIaMu
(pu HEOOXOMMOCTH UCTIOTB30BATh KAIBKYJISATOP);
COCTaBJISITH TAOIHIIBI 3HAYCHUHN (PYHKIIHH;

CTPOMTH MO TOYKaM rpaduku GyHKIUIH (OrpaHUICHHO);
ONHCHIBATh  CBOWCTBAa  (PyHKIMM Ha  OCHOBE €&
rpau4IecKoro MpeICTaBICHUS;

ONHKCBHIBATH CBOWCTBA AJIEMEHTAPHBIX (DyHKIMiA: y=KX+Db,
y=x2y=x, y=vx, y=k/x, y=Ixl;

HaXOJMTh C MOMOIIBIO rpaduka PYHKIIUHA 3HAYEHUE OJTHOU
U3 pPacCMAaTPHBAEMBIX BEJIMYMH MO 3HAYEHHUIO JPYrou
(MpUOIU3UTENBHO);

B HECIIOXHBIX CITydasiX BBIpaKaTh (HOPMYIOH 3aBUCHMOCTD
MEX]Ty BETHIYNHAMU;

pacrio3HaBaTh BUbI M3y4aeMbIX (DYHKIIHHA, COTIOCTABIISITH)
CXEMaTHYEeCKH IIOJIO)KEHHE Ha KOOPIWHATHOW TUIOCKOCTH|
rpaduxoB dynximit Buga: y=kx+b,y=x2,y=x3, y=x, y=k/X,
y=|x| ¢ cooTBeTCTBYIOMLIEH (HOPMYIIOIL;
UCMOJb30BaTh  (YHKIHMOHAIBbHYIO
CHUMBOJIUKY;

UCCIIeI0BaTh IPUMEPHI IPa(UKOB, OTPAKAIOIIUX pealIbHbIE
IPOLIECCHI U SIBJICHUS;

IPUBOAUTE IPUMEPHI NPOLIECCOB U SIBIECHUH C 3aJaHHBIMU
CBOMCTBaMU,

3HAaKOMHUTbCS C IIOHATHEM HENpPEpBIBHOW (YHKLHUU;
paccMaTpuBaTh PUMEPB! KYCOUHO 3aJlaHHbIX (DYHKLUH;

TEPMHUHOJIOTUTIO 41

IToBTOpEHME
o0o0nIeHue.

9.)

u
(5

[ToBTOpEHHE OCHOBHBIX TOHSATHUH W METOJOB KypcoB 7, 8 u 9
KJIacCOB, 0000IIeHE 3HAHNH.

BbIOMpPATh, NPUMEHSTh, OLIEHUBATh CIIOCOOBI CpPaBHEHMS
qucen, BBIYMCICHMH, MpeoOpa3oBaHUil  BbIpaKEeHUIA,
pElLleHNs] ypaBHEHU;

OCYILIECTBIIAATh CAMOKOHTPOJIb BBINIOJHSAEMBIX ACUCTBUM U
CaMOITPOBEPKY pe3yibTaTa BHIYHUCICHUH, TpeoOpa3oBaHui,
MIOCTPOCHUN;

pemiatb  3aJa4yd U3 PEANBHOM KU3HHM, IPUMEHSAITH)
MaTeMaTHYECKUE 3HAHUA JUIA pElIeHUs 3a1ad U3 IPYrux
IIPEIMETOB;
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® pfmark TCKCTOBBIC 3aaadyd, CpaBHHUBATh, BLI6I/IpaTb

CIIOCOOBI pelIeHUs 3a1a4u.

10 xiaacc

(2 yaca B HejeJ110, Bcero 68 yacos)

Ha3Baunmue
pasnaesa (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOE CoaecpiKaHue

OcHoBHbIE BHIDBI JIeITEJIbHOCTH oﬁyqamumxcﬂ

[ToBTopenue. (3

q.)

Pemenue ypaBHeHuii u HepaBeHCTB. [IpeoOpazoBanue BeIpaXeHUI,
COJIEPKALIUX CTEIECHb C LENBIM IIOKA3aTEIIEM.

AKTYAJIM3UPOBATh UMCIOIIUCCA 3HAHUA U YMCHUA
BBIIIOJIHATE TPCHUPOBOYHBIC 3aJlaHUSA, KOPPCKTHUPOBATH
CBOU 3HAHHUA U YMCHUS,

OTBC€YATb Ha HUTOTOBLIC BOIIPOCHI W OLCHUBATH CBOU
JOCTHIXCHHA.

AnreOpandeckue
BBIPAYKEHUSI.
KBanpaTubiii
TpéxuneH.(3 4.)

KBagpatsslii TpéxuneH. Pa3znokeHne kBagpaTHOro TpEXUIeHa Ha
MHOKHUTEJIH.

pacro3HaBaTh KBaJpaTHBIA TPEXUWIEH, HAXOIUTb KOPHH
KBaJIpaTHOTO TPEXWIEHA, YCTAHABINBATH BO3MOXHOCTb €TI0
pa3I0KEeHUsI Ha MHOKHUTEIH;
packiaapiBaTh HAa MHOXKHMTEIM KBAApPAaTHBIM TPEXUWIEH C
HEOTPHUIATENbHBIM TUCKPUMUHAHTOM;
IPUMEHSTh PA3JI0KEHHE KBAJIPATHOTO TPEXWIEHA JUIs
npeoOpa3oBaHusl pallOHATIbHBIX BHIPAKEHUH.

OyHKIWH.
KBanpatuunas
dbyakuus (8 49.)

Ksanparnunas pynkmnus, e€ rpadux u croiicta. [lapadomna,
KOOPJMHATHI BEPILUHBI 1apaboJibl, OCb CAMMETPUH MapadOJIbL.
Crenennblie QyHKIIUU C HATYPAIbHBIMU MOKA3aTENAMHU 2 U 3, UX
rpaduku u cBoiicTBa. I'paduueckoe perieHre ypaBHEHUH.

pacrio3HaBaTh KBaJIpaTUYHYIO (QYHKIHIO 110 GOpMyJIe;
UCCIICIOBATh M ONMCHIBATh CBOMCTBA (PYHKIIMU y=ax? IIpH a
>0 u npu a < 0 u QyHKIK y=ax2+n u y=a(x-m)2;

CTpOWTh W  HW300pakaTh  CXEMaTHYeCKH  rpaduku
KBaJPaTHYHBIX (YHKIMH, 3aJaHHBIX (opMylaMu BHIQ
y=ax?, y=ax’+n, y=a(x-m)?, y=a(x-m)’>+Nn ¢ HOMONIKI)
m1abJI0HOB T1apaboJIbI;

BBIABISAITH W 0000mare  ocoOeHHOCTH  Tpaduka
KBaJpaTU4HOM GyHKIMHU Y = ax2 + bX + C;

ONpeseNsATh KOOPAWHATHI BEpIIMHBI MapaboJibl, OCh ee
CUMMETpPHH, HallpaBJieHHE BETBEH;

CTpOUTh TpapuK QYHKIHMH, 3aJaHHON (popMysoi Buaa y =
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ax2 + bx + c;

® T[PHUBOJIUTH MNPHUMEPHl KBAJPATHUYHBIX 3aBUCHUMOCTEH U3
peanbHOM KU3HH, (PU3UKH, TEOMETPHH;

® pacro3HaBaTh QYHKIHIO y=ax",

® OOBACHATH PACIOJIOKEHUE HAa KOOPIUHATHOM IIOCKOCTH
rpajduxka;

® JCIOJIb30BaTh (GyHKIMOHATBHO-TpapUUIECKIe
NpeJICTAaBJICHUS ISl PEIICHHUS M UCCIIEIOBAaHUS YpaBHEHUI,

® aHAIM3UpPOBATh W TIPUMEHATh CBOWCTBA H3YYEHHBIX

(GyHKUMM JUIs1 UX TOCTPOEHUS.

YpaBHeHust
HEpaBEHCTBA.
YpaBHeHust c
OJHOM
nepemMeHHoi. (8

q.)

JIuneiiHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJAIIHUXCH K
nuHerWHbIM.  KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUH,
CBOJSIIUXCA K KBaJpaTHbIM. bukBanpatueie ypaBHeHus. [Ipumepsl

peuieHuss  ypaBHEHUMM  TpeTbell U YEeTBEPTOM  CTENEHEeH
pa3joKeHueM Ha MHOKUTENH. PemieHue IpoOHO-palMOHATBHBIX
ypaBHeHUW. PermeHune  TEKCTOBBIX 3amady  aidreOpanvecKum
METOJIOM.

® OMpeeNsATh CTENEeHb LIEJI0r0 YpaBHEHUS;

® pacro3HaBaTh LENbIe U IpOOHbIE YPaBHEHUS;

® pemiath JUHEHHBIE W KBAJpPATHBIC YPAaBHEHUS, YPaBHEHUSI,
CBOJSIMECS K HUM, IpocTeiiue IpoOHO-palloOHATbHbIE
YpaBHEHUS;

® pemarb YPAaBHEHUS TPEThEH M UYETBEPTOM CTENEHH C
MOMOUIBI0 PA3JOKEHUST Ha MHOXHTEIU U BBEACHUS
BCIIOMOTATENIbHBIX ~ TEPEMEHHBIX  (METOJ  3aMEHBI
MEepEeMEHHO#), B YacCTHOCTH peliaTh OWKBaapaTHBIC
YpaBHEHUS;

® pemarh JPOOHO-pallMOHANIbHBIE ypaBHEHHS, CBOAS HX K
LIEJIBIM YPABHEHUSIM C MOCIIEIYIONIEH TPOBEPKOM KOPHEH;

® HaXoJWUTh 00JacTh JOMYCTUMBIX 3HAUCHUU MEpEeMEHHOU B
IPOOHO-PAllMOHANIBHOM YPAaBHEHHH, COTJIACOBBIBATH KOPHU
ypaBuenus ¢ O/13;

® TqpearaTb BO3MOXHBIE CHOCOOBI PEHICHUS TEKCTOBBIX
3ama4, OOCYXKIaTb HX M pelaTh TEKCTOBBIE 3a/auyd
pa3HbIMH CIIOCO0aMU;

® 3HAKOMUTHCA C UCTOPHEH pa3BUTUSI MAaTEMAaTHKH.

YpaBHeHUs u
HEPABEHCTBA.
KBanpatssle
HepaBeHcTBa. (6

9.)

KBaﬂpaTHLIe HEPAaBCHCTBA U UX PCHICHUC.
Pemenne HEPaBCHCTB MECTOJOM UHTCPBAJIOB.

® YHTaATh, 3aIIMChIBAaTh, IIOHUMAaTb, HHTCPNPETUPOBATDH
HEPAaBCHCTBA,; UCII0JIb30BATb CUMBOJIMKY H TCPMHUHOJIOTUIO;

® BBINIOJHATH HpeO6p330BaHI/I$I HCPAaBCHCTB, HCIIOJIb30BAaTh,
JJIAA Hp606pa3OBaHI/IH CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,

® pacro3HaBaThb JIMHEHHBIC U KBAaJAPATHBIC HCPABCHCTBA,

53



pemiars KBaJ[paTHBIC
rpaduueckre npeaCcTaBICHHUS,
pemiaTh KBaJgpaTHbIC HEPAaBEHCTBA M HEPaBEHCTBA OoJiee
BBICOKOU CTETICHH METOJ/IOM HHTEPBAJIOB;

pelaTh CUCTeMbl HEPaBEHCTB, BKIIOYAIOIINX KBaJPaTHOC
HEPaBEHCTBO;

OCBamMBaTh M NPHMCHATH HEPABCHCTBA MPH PEIICHUU
Pa3TUYIHBIX 3ama, B TOM qrcie
MIPAKTHUKO-OPHUCHTUPOBAHHBIX.

HCpaBCHCTBA, HCITOJIB3Y4

YpaBHeHust
HEpaBEHCTBA.
Cucremsl
ypaBHenuit. (6

9.)

VYpaBHeHUEe ¢ IByMs MEpeMEHHBIMH U ero rpaduk. Cucrema AByx
JIMHEWHBIX YpaBHEHUH C JIByMsI TEPEMEHHBIMU M €€ pEIICHHE.
Pemenue cucrem IByX ypaBHEHUH, OJIHO U3 KOTOPBIX JUHEWHOE, a
npyroe — BTOpoil cremeHu. ['paduueckas uHTepHpeTanus
CHUCTEMBI YPaBHEHHH C IBYMs NIEPEeMEHHBIMH. PernieHne TeKCTOBBIX
3a/1a4 anreOpandeckuM crocoOom.

OCBauBaTh U MPUMEHATh NPUEMBI PELICHUS] CUCTEMBI JIBYX
JMHENHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEMBI
JBYX YpaBHEHM, B KOTOPBHIX OJHO YpPaBHEHUE HE SIBISIETCS
JTIUHEHWHBIM;

UCII0JIb30BATh
byHKIMOHAIBHO-TpadUyecKuenpeCTaBIeHUS JULSy]
pellIeHns U UCCIIEIOBAHNS YPAaBHEHUHN U CUCTEM;
aHAIM3UPOBATH TEKCTHI 3ajay, pelaTh X alreOpanyecKkumM
crocoOoOM: TepeXOoauTh OT CIIOBECHOH (POpMYyIHPOBKH
yCIOBUS 3aJaud K anreOpanyeckod MoJenu MyTeéM
COCTAaBJICHUSI CCTEMbI YPAaBHEHUI; peliaTh COCTaBICHHYIO
CUCTEMY ypaBHEHUIl; HHTEPIPETUPOBATH PE3YJIbTAT;
3HAKOMUTHCS C UICTOPHEH Pa3BUTHUSI MATEMATHUKH

YpaBHeHust u

I'padmyeckas uHTEepnpeTanus HEPAaBEHCTB U CUCTEM HEPABEHCTB C

HMETH NPEACTAaBICHUC 00 I/I306pa}K€HI/II/I Ha KOOp,HHH&THOfI

HEPaBEHCTBA. JBYMsI IEPEMEHHBIMU. IUIOCKOCTH MHOKECTBA PEIICHHI HEPaBEHCTBA C JBYMs
HepaBencrBa ¢ NEPEMEHHBIMH € TIOMOIIBIO TMPUMEPOB HA TOTOBBIX]
JBYMSI PHUCYHKaX.
nepeMeHHbIMU (2
9.)
Yucioseie [Monsitne YHCIIOBOM MOCIIEI0BATEIHHOCTH. OCBaMBaTh W TMPUMEHSITh WMHJICKCHbIE O00O03HAYCHUS,
MocleIoBaTeNbH | 3a/laHuenocie0BaTeIbHOCTH PEKYpPPEHTHOM bopmynoitn CTPOUTh pEYEBbIE BBICKA3bIBAHUS C MCIOIH30BAHUEM
octu. (20 4.) dbopmynoit n-rouneHa. Apudmernyeckas U TeoMeTpHUEcKas TEPMHUHOJIOTHH, CBSI3aHHOM C MOHATHEM
nporpeccud.  ¢opMynsl  N-ro  uieHa apuPMETHUECKOH U MOCIIeJIOBATEIbHOCTH;
T€OMETPUUECKON TMpOrpeccuif, CyYMMBI TIE€pPBBIX N  YIICHOB. aHATU3UPOBATH bopmyny n-ro YrieHa

N300paxkxeHue uieHOB apu(METHYECKOW U TeOMETPUUYECKON

NOCJIEIOBATEIbHOCTH WIM PEKYPPEHTHYIO GopMyldy U
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MPOrPECCUM TOYKAMU HAa KOOPAMHATHOM IIOCKOCTU. JIMHEHHBIN U
AKCIIOHEHIMAIBHBINA POCT. CII0KHBIE TPOLICHTHI.

BBIUMCIIATh WIEHBl II0CJIEIOBATEIbHOCTEH, 3aJaHHbBIX
3TUMU (HOPMYIIaMU;

yCTaHaBIMBAaTh  3aKOHOMEPHOCTb B  IIOCTPOEHUU
IIOCJIEJIOBATEIbHOCTH,  €CIM  BBIIIMCAHbl  IIEPBbIE
HECKOJIBKO €€ YJICHOB;

pacro3HaBaTh apUPMETHYECKYI0 M TEOMETPHUYECKYIO
IPOTPECCUU TPH PA3HBIX CIIOCO0AX 3aJaHHUS;

pemarh 3aJa4u ¢ MCMOoJb30BaHHEM (opMysl N-ro uieHa
apu@MeTUyecKkoiliT U TEeOMETPUYECKOM  Iporpeccuii,
CYMMBI IIEPBBIX N YJICHOB;

n300pakaTh YJIEHBI MOCIEA0BATEIbHOCTH TOYKAMHU Ha
KOOPJIMHATHOM TUIOCKOCTH (OTPaHUUYEHHO);
paccMaTpuBaTh TMPUMEPHI TMPOIECCOB M SIBICHUN U3
peaslbHOM KW3HU, WUIIOCTPUPYIOIIUE H3MEHEHHE B
apuMETUYECKOW TMPOTPECCHH, B TEOMETPHUECKOU
IIPOrPECCU;

pemath 3a/1a4y, CBSI3aHHbIE c YU CJIOBBIMU
MOCJEIOBATEIBHOCTAMIA, B TOM 4YHUCIE 3aJadyud W3
peanbHOM KU3HH;

pemarh 3aJa4d Ha CJIOXHBIE MPOLEHThI, B TOM YHUCIE
3aJaud U3 peajbHOM MpakTHUKU (C HCHOJIb30BAaHUEM
KaJIbKYJISITOPA);

3HAKOMUTBCS C UCTOPUEN pa3BUTHSI MATEMATUKH.

[ToBTOpEHME,
000011IeHHE,
CUCTeMaTH3aIHs
3HaHuH. (12 4.)

Uucna u BBIYMCICHUS (3alMCh, CpaBHEHUE, JCHCTBUS C
NEUCTBUTENBPHBIMU  YHCIIAMHU, 4YHCIIOBash IMpsiMasi; MPOLICHTHI,
OTHOIICHUSI, MPOIMOPLHUHU; OKPYIJIEHHWEe, NPUOIIKEHUE, OLICHKA;
pelIeHrne TEKCTOBBIX 3a7a4d apu(PMETUYECKUM CIIOCOOOM).

ONEpUPOBATh MOHATUAMU: MHOXKECTBO, HNOJMHOKECTBO,
oIrepanuu HaJl MHOXKECTBaMH,

UCIOJIb30BaTh Ipauyeckoe MpeCTaBICHUE MHOXECTB
JUIL OIMCAaHUS pPEalbHbIX HPOLIECCOB M SIBICHHWH, NpU
peLIeHUH 3aJa4 U3 APYTUX YUeOHbIX IPEAMETOB;
aKTyaJIu3UupoBaTb  TEPMHMHOJIOTUIO U OCHOBHBIE
JEMCTBUS, CBSI3aHHBIE C YUCIIAMHU: HATYPaJIbHOE YMUCIIO,
IIPOCTOE€ U COCTABHOE YMCIIA, JEIMMOCTb HAaTypajabHBIX
qucell, NMPU3HAKU JAEIUMOCTH, LEJI0€ YUCIO0, MOIYINb
yuciaa, OOBIKHOBEHHass W JAeCATHYHAs  Jpoou,
CTaHJAPTHBIN BUJ YMCIa, apUPMETHIECKUN KBaIPaTHBIN
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KODEHb;
BBIIIOJIHATh JICHCTBUS, CPAaBHUBATH U YINOPSAAOYUBATh
4yyucia, IPEeACTaBIATh YUCIIa HA KOOPAWHATHOM NPSMOMH,
OKPYTJISITh YMCIIA;

BBIIOJIHATh  NPUKUIKY U OLEHKY  pe3yJibTara
BBIYHCIICHHI,

pelaTh TEKCTOBBIC 33/1a41 apU(PMETHIECKUM CIIOCOO0M;
pemath NpakTUYecKUe 3a7adu, COJIeprKallie MpPOLEHTHI,
JI0JIM, YacTH, BbIpa)arollle 3aBUCHUMOCTH: CKOPOCTb—
BpEMS—pAacCTOSHUE, [IeHa —KOJINYECTBO — CTOUMOCTb,
00BEM pabOThI — BpeMs — MPOU3BOUTENBHOCTD TPYAA;
pa3buparb peasibHbIe KU3HEHHBIE CUTYyallHH,
dbopMynupoBaTh MX Ha S3bIKE MAaTEMaTUKH, HAXOAWUThH
pelieHre, TNpUMEHss  MaTeMaTU4yecKui  ammapar,
UHTEPIPETUPOBATH PE3YJIbTAaT.

AnreOpanveckue BbIpaKeHHS (IpeoOpa3oBaHUE alreOpandecKux
BBIPKCHUH, TOMYCTUMBIC 3HAUYCHUS).

OIICpUPOBATH IIOHATUSAMMU: CTCIICHb C I CJIbIM
nmokaszaTeneM, apupMETHYECKU KBaJAPATHBIM KOPEHB,
MHOTOYJICH, aJireOpanyeckas 1po0Ob, TOKIAECTBO,
BBITNIOJIHATH OCHOBHBIE JEUCTBUSA: BBINOJHSITH PACUETHI
o dbopmymnam, npeoOpa3oBHIBATH 1eJbIe,
IPOOHO-PAallMOHANBHBIE BBIPAKEHUS U BBIPAKEHHS C
KOPHSIMH, PEaJM30BbIBATH Pa3lIoKEHWE MHOTOWICHA Ha
MHOKHUTEJIM, B TOM YHCJE C HCIOJIb30BaHHEM (POpPMYI
pPa3HOCTH KBaIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH;
HAaXOJWUThb JOMYCTUMBbIC 3HAUEHUS TMEPEMEHHBIX IS
JIPOOHO-PAIMOHANBHBIX BEIPAKEHU, KOPHEIl.

VYpaBHeHMs, HEpaBEHCTBA M HX CHUCTEMBbI (METOIbI pELICHHS,
pelIeHne 3a/1a4 Mpyu MOMOIIY YpaBHEHUIN U CUCTEM YpaBHEHMUIA)

ONEpUpPOBATh  MOHATUSIMH:  YpaBHEHHE,  KOPCHb
ypaBHEHHUSI, CTCIICHb ypaBHCHUS, JIMHEeHHOE
HEPAaBEHCTBO, KBAJpaTHOC HEPaBEHCTBO, CHUCTEMa
yYpaBHEHHi, CHCTEMa HEpPaBEHCTB, PaBHOCWIbHBIC
npeoOpa3oBaHus;

aKTyaJIU3UPOBAaTh  OCHOBHBIE  METOJABI  PEIICHUS
ypaBHEHHA, HEPABEHCTB U HX CUCTEM;

penaTh TEKCTOBBIC 33/1a41 alTe0pandeckuM CriocoOoM.
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@yHkuMM  (IIOCTPOEHME, CBOMCTBAa  M3YYEHHBIX
rpaduueckoe perieHne ypaBHeHUI U UX CUCTEM).

INZEINIVIZH

OTIEpUPOBATh MOHATUSAMH: (QYHKIHS, rpaduk QyHKIHH,
HyIM  (QYHKIOUH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,
POMEXYTKH BO3pacTaHusi, yObIBaHUS, HawOoJIbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKIIHH;

aHAM3UpOBaTh, CpPaBHUBATh, OIMCHIBATH CBOICTBA
(byHKIHU, CTPOUTH UX TpadUKH;

OTIEpHPOBATH HOHSATHSIMH: npsiMast
MPOTIOPIMOHAIIBHOCTH, 00paTHAasi MPOTIOPIUOHATBHOCT,
nuHeHas QyHKIMs, KBagpaTHuHas QyHKIM, napadoua,
runep0oJia;

UCTIOJIB30BaTh TpadUKu Ui ONpEACTICHUS CBOWCTB,
IPOLIECCOB M 3aBHCHMOCTEH, U pEIIeHHs 3a1ad W3
JPYTrUX Y4eOHBIX MPEIMETOB U PEATBHOM KU3HH,
MOJICIUPOBAaTh C TOMOIIBIO TpPaQuUKOB  pealbHBIC
MIPOIIECCHI U SIBJICHUS;

BBIpaXKaTh bopmynamu 3aBHCUMOCTH MEXITY
BEIMYMHAMHU.
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Coaepixkanue yueOHoro kypca «I'eomerpus»

7 kaace

Hauansnpie nonsatus reomerpun. Touka, mpsimasi, OTpPE30K, JIyd. YTOJ. Buael yrios.
Beprukanbhble U cMexHbIE YIUIbl. buccektpuca yria. [lapamienbHOCTs U NEPIEHIUKYIAPHOCTD
MIPSIMBIX.

OcCHOBHbBIE TIOCTPOEHMSI C INOMOUIbIO LUPKYJAS M JIMHEHKU. TpeyroiabHuK. Bbicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN 1 PABHOCTOPOHHUH TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W TpU3HAKKM PaBHOOEIPEHHOrO TpeyroibHHUKa. llpu3Haku paBeHCTBa
TPEyrOJIbHUKOB.

CpoiicTBa U NpU3HAKK NapauieiabHbIX NpsAMbIX. CyMMa YrioB TpeyrojibHUKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyronpHbIil TpeyroapbHUK. CBOMCTBO MeOUaHBl MPSIMOYTOJBHOIO TPEYroJIbHUKA,
MpOBEACHHOW K rumnoTteHy3e. lIpu3Haku paBeHCTBA MNPSAMOYIOJIBHBIX TPEYrOJbHUKOB.
IIpsMoyrombHEIH TpeyroabHuK ¢ yriaom 30°,

HepaBseHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0OJIbIIIEM YTiie U OOJBIIEH CTOPOHE TPEYTrOIbHUKA.

OKpyXHOCTB M KPYT, XOp/la U AMAMETP, UX CBOMCTBA.

8 kuace

[lepnienquKyIsip ¥ HAKJIOHHASL.

['eomeTprnueckoe MecTo Touek. bHccekTpuca yria W CepeIMHHBIA NEPHEHANKYISAp K
OTPE3KY KaKk T€OMETPHUIECKHE MECTa TOUEK.

Jlomanasi, MHOroyrosbHUK. YerbipéxyronpHuku. [lapamnenorpamm, €ro npu3HAKU U
cBoiicTBa. YacTHble ciydan nmapaienorpaMMoB (IPSMOYTroJIbHUK, pOMO, KBaJpar), X MpU3HAKU
u cBoicTtBa. Tpamenus, paBHOOOKas Tpamerus, €€ CBOWCTBa W TpHU3HAKU. [IpsMoyronpHas
Tpamneuus.

Merton yaBoeHus meauanbl. LleHTpanbHas CHMMETpPHSL.

Teopema @aneca U TeopeMa O MPOMOPIUOHAIBHBIX oOTpe3kax. [LleHTp wmacc
TPEYroJbHUKA.

CpoiicTBa miuomaneil reomerpuueckux guryp. GopMyibl Uil IUIOMIAAN TPEYroJbHUKA,
napajuienorpamma, pom0a u tpanenuu. OTHOILIEHHE IIoMael MoJ00HbIX Guryp.

Boruncnenue miomaseii TpeyrojbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. IlpumeHnenue Teopemsl Iludaropa mpu pemeHUH TPAKTHIECKUX
3aza4.

[IpeoOpazoBanue moaodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

[Togo6ue TpeyroibHUKOB, Kod(hduumeHT nogodus. [IpuzHaku nonoOus TpeyroabHUKOB
Cpennsas nuHus TpeyroyibHuka. [Ipumenenre nogoOus npu peleHny IpakTUIeCKUX 3a/1ad.

9 kaacc

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrila MPSMOYTOJBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. Tpuronomerpuueckue ¢pynxmuu yriaos 830°,45° n60°.

B3aumHoe pacnosioxkeHne OKpyKHOCTH W npsmoil. KacarenbHas u cekymas K
OKpYXHOCTH. OKpYyKHOCTb, BIHMCaHHasi B yroj. BmnucanHas W omnucaHHash OKPYXHOCTH
TPEYroJabHUKA.

Bnucanuble U HEHTpaJIbHBIE YIUIBI, YTOJl MEXAY KacaTelIbHOM W XOpAOU. YTIbl MEXIY
XOpJaMud U CEeKylIMMH. BrnucaHHble U ONUCaHHbIE YETHIPEXYTrOJbHUKHU. B3aumuoe
pacmoio’)keHue JABYX OKpyxkHocTel. Kacanme okpyxHoctel. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.

Teopema 0 mpoU3BEEHUN OTPE3KOB XOP, TEOPEMBI O TPOU3BEIECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTelbHOM.



Bexrop, anuHa (MOIynb) BEKTOpA, COHANPABICHHBIE BEKTOPbHI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUy HaJ
BekTopamu. CpenHsis JuHUSA Tpaneuuu.PasnoskeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunarsl BekTopa.

JlexapTOoBBl KOOpPAMHATBI HA IUIOCKOCTU. YPaBHEHMs IPSIMOM M OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPsAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHHE.

10 kaacc

Cunyc, kocuHyc, TamreHc yrioB oT 0 g0 180°.OcHoBHOE TpPHTOHOMETPHUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemrenne TpeyronpHHKOB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
MPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

CkansipHO€ MPOU3BEIECHNE BEKTOPOB, IPUMEHEHHUE JIJIsl HAXO0KJIEHUS IJIMH U YTJIOB.

[IpaBuibHBIE MHOTOYrOJIBHUKHM. [[nMHA OKpykHOCTH. I'pagycHas u paamaHHas Mepa
yIJia, BBIYUCIIEHUE JUIMH OyT OKpy:kHOCTel. [lmomanb kpyra, cekropa, CErMeHTa.

JIBuKeHHs  IUIOCKOCTM M BHYTPEHHHE CHUMMETpuM  ¢Guryp  (3JIeMeHTapHbIe
npencraienust). [lapamnensHeiii nepenoc. [1oBopoT.

IliianupyeMble mpeAMeTHbIE Pe3yJbTaThl 0CBOeHHUS Y4eOHOro kypca «I'eomerpusn»
7 kaacc
o Pacrio3naBath n3ydeHHbIE reoMeTpudeckhe (Urypbl, ONpeaeisTh UX B3aUMHOE
pacrojio’)keHue, n300pakaTb TeoMEeTpudeckhe (UTYphl; BBINOIHITH YEPTEKU IO YCIOBHUIO
3aJa4u;

° W3MEPSATH JIMHEWHBIE U YIIIOBbIE BEJIMYUHBL;
° pelaTh 3a/1a4 Ha BHIYMCIICHHUE UIMH OTPE3KOB U BEJIMUYUH YIJIOB;
° JieNaTh rpyOyI0 OLEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B pPeaslbHOM

KU3HU, pa3MEpoB MPUPOIHBIX OOBEKTOB; pa3inyaTh pa3Mepbl 3TUX OOBEKTOB MO MOPAIKY
BEJTUYMHBI;

° CTPOUTH YEPTEKU K TEOMETPUUYECKUM 3aauaM;

° M0JIb30BAThCS MPU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BaTh MPU3HAKU
U CBOIICTBa paBHOOEPEHHBIX TPEYrOJIbHUKOB IIPHU PEIICHUU 33]1a4;

° IPOBOAUTH JIOTUYECKHE PACCYXKICHHUS C KCIOJIb30BAaHUEM TIE€OMETPUUYECKHUX
TEOpeM;

° MO0JIb30BAaThCA  NPU3HAKAMH  PABEHCTBA MPAMOYIOJBHBIX  TPEYrOJIbHUKOB,

CBOMCTBOM MCAUAHBI, HpOBCI[éHHOﬁ K THIIOTCHY3€ IPAMOYIOJbHOI'0 TPEYrojbHUKA, B PCIICHUU
ICOMCTPUYCCKUX 3a1a4,

® ONpCACIIATh MAapaJUICJIBHOCTD HPAMBIX € IIOMOIIBKO YIJIOB, KOTOPBIC o6pa3yeT C
HHUMHU CCKYIasi;

® peiaTsb 3aaa4r Ha KJIeTYaToOM 6YM8.F€;

® IMPOBOAWTL BBIYMCJICHHA U HAXOJUTH YHUCIIOBLIC U 6y1(BeHHLIe 3HA4YCHUA YIJIOB B

reOMETPUYECKUX 3a/la4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYroJbHHKOB, CBOWMCTB YIJIOB,
00pa30BaHHbBIX [IPU NEPECEUCHUHN JBYX MapajlIeNIbHbIX MPSAMBIX CEKYyILEH;

° pelaTh NPaKTUYECKUE 3a1a4H Ha HaX0KJIEHUE YIIIOB;

° (bopMynupoBaTh OIpeNeNieHUs] OKPY)KHOCTHM UM Kpyra, XOpJIbl W Juamerpa
OKPY’KHOCTH, TOJIb30BAaTbCS MX CBONCTBAMH; YMETb IPHUMEHATb OTH CBOMCTBA IPH PELICHUH
3ajay;

° II0JIb30BAThCSl MMPOCTEUIIMMHU T'€OMETPUUYECKUMU HEPABEHCTBAMM, ITOHUMATh MX
MPAKTUYECKUN CMBICIT;

° MPOBOJUTH OCHOBHBIE T'€OMETPHUUYECKHUE IOCTPOEHUSI C TMOMOIIBIO LHUPKYIS M
JIMHEHWKH.

59



8 kiaace

° Onpenenars napauleabHOCTh HPSIMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJHOM IIPSMOM 10 TOYEK APYroul MpsIMOU;

° BJIQJIETh NNOHATHUEM F€OMETPHUUECKOI0 MECTa TOYEK;

° YMETh OIPEJENATh OMCCEKTPHUCY YIila U CEpeAUHHBIA NEPIEHIUKYISP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK;

° pacno3HaBaTb  OCHOBHbIE  BHUJABl  YETBIPEXYTOJIBHUKOB, HX  3JIEMEHTHI,
10JIb30BaThCS UX CBOMCTBAMU IIPU PEILIEHUU M'€OMETPUUECKUX 3a7ay;

° MPUMEHATH CBOMCTBA TOUKH MEPECEUEHUs MEMAH TPEYroabHUKa (LIEHTpa Macc) B
pELICHNH 3a]1a4;

° BJIQ/IETh MOHATHEM CPEIHEN JUHUU TPEYroJbHHUKA, IPUMEHATh €€ CBOWCTBO MpHU
pEeLIeHNH TeOMETPUUYECKUX 3a/1ay;

° MOJIb30BaThCsl TeopeMoil daneca U TEOPEMO O MPOMOPUUOHAIBHBIX OTPE3Kax,
MPUMEHSTh UX JJIS1 PeLIEeHUS MPAaKTUYECKUX 3a/1a4;

° MPUMEHSTh TMPU3HAKU MOJ00US TPEYrOJIbHUKOB B PEIIEHWH TE€OMETPUUYECKUX
3azay;

° nosnb3oBarbecst  Teopemod Iludaropa pans  pemieHus TEOMETPUYECKHX U
MPAKTUYECKUX 33/1a4;

° CTPOUTh MAaTEMaTHYECKYI0 MOJElb B IMPAKTHUECKUX 3aJadyaX, CaMOCTOATEIbHO
JieNaTh 4YepTEX U HAXOAUTh COOTBETCTBYIONINE AJIUHBI;

° BBIYMCIATh (pa3MMYHBIMH CHOoco0aMi) IUIOIIAh TPEYroJibHUKa M IJIOUIaau
MHOTOYTOJIHBIX GUTYp (IOJIB3YSCh, II€ HEOOXO0AUMO, KAIBKYIISITOPOM);

° BJIQJIETh TOHATHUAMHU INpeoOpa3oBaHUsl MOJO0OUsS, COOTBETCTBEHHBIX 3JEMEHTOB
o00HBIX (puryp;

U M0JIb30BaThCS CBOWCTBAMM NOJOOMSI IPOM3BOJBHBIX (GUIYp, YMETh BBIUUCIATH
JUTUHBI U HAXOJUTH YIJIbl Yy OJO0OHBIX (GUTYD;

U IIPUMEHSATh CBOMCTBA NOJOOMS B IPAKTUUYECKHX 3a/1a4aX;

U YMETb IPUBOJUTH IPUMEPBI OJOOHBIX QUTYP B OKPYXKAIOLIEM MHPE;

U IIPUMEHSATH ITOYYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax;

° IPUMEHATH IIOJIyYECHHBIC 3HAHMS Ha INPAKTUKE — CTPOUTh MAaTEMaTUYECKHE

MOACIIM I 3aJad peaﬂbHOﬁ KNU3HU HW TIIPOBOAHUTH COOTBETCTBYIOIIHME BBIYUCICHUA C
IIPUMCHCHUCM HO,HO6I/I$I.

9 kJaacc
° Brnagets TmoHATHMSMH ~CHHyCa, KOCHMHYCa W TaHT'€HCAa OCTpPOro  yria
MPSIMOYTOJIBHOTO TPEYroJIbHUKA; MOJIb30BATHCA ATUMH MOHATUSIMHU JJISl PEeHICHUS MPAKTHYECKUX
3a1a4;

L] I1O0JIb30BATLC OCHOBHBIM TPHUIOHOMCTPHYCCKHM TOXIACCTBOM I HAXOXKIACHUA
COOTHOIIECHU I MCKAY TPUTOHOMCTPUYICCKUMU BCIIMYNHAMU,

® BJIaACTh ITOHATHEM KacaTeJIbHOM K OKPY’XHOCTH, II0JIb30BATbHCA TeopeMoﬁ (6]
NEPpNCHAUKYIIAPHOCTU KacaTeJIbHOH 1 paauyca, HpOBeI[éHHOl"O K TOYKC KaCaHHI,

® IMOJIb30BATBCA TCOpPEMAMHU O MPOU3IBECACHHU OTPE3KOB XOpA, O IMPOHU3BCACHUU
OTPE3KOB CCKYIIINX, O KBAApaTe KacaTeanoﬁ;

L] BJIAZAICTh NMOHATHUAMH BIIMCAHHOT'O W HCHTPAJIBHOTO YIJId, UCIIOJIb30BATh TCOPCMBI

O BIIMCAHHBIX YIJIaX, yrijlax MEKAYy XOopAaMUu (CeKyH_II/IMI/I) " YTJIC MCKAY KacaTeJIbHOU U XOp,[[OfI
IIpU pCHICHUH I'COMCTPUUCCKUX 3a1aY;

® BIAJETh IIOHATHEM OIMCAHHOM OKOJO TPEYroJIbHUKAa OKPYXHOCTH, YMCTb
HaxXOIUTh €€ LHCHTP,
® IIOJIb30BAaThCA (I)aKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICBI YIJI0B TPCYroJIbHUKaA

MEPCCCKAOTCSA B OJTHOM TOYKE, U O TOM, YTO CCPCAMHHBLIC ICPIICHAUKYIISIPBI K CTOPOHaAM
TPEYroJIbHUKA MEPCCCKAOTC B OJIHOH TOYKCE,
® BJIaJCTh IIOHATUCM OIIMCAHHOTI'O ‘-ICTBIpéXYI‘OHBHI/IKa, OPpUMCHATH CBOMCTBa
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ONMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELLIEHUH 3a/1a4;

° M0JIb30BAThCA BEKTOPAMHU, MIOHUMATh UX T€OMETPUIECKUN M (PU3NUECKUN CMBICT,
MPUMEHSATH UX B PEIICHHH T€OMETPHUCCKUX U (PU3HMUECKUX 3a7ay;

° BJIAJICTh TOHATUEM CPEAHEH JIMHUM TpAallCLUH, NPUMEHATh €€ CBOMCTBO IIpU
pELIEHNH T€OMETPUUECKUX 3a/1aY;

° OPUMEHSTH IIOJyYE€HHbIE 3HAHUS Ha IMPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJENU Uil 3aJad pPEaJbHOM JKU3HM M IMPOBOJUTH COOTBETCTBYIOIIME BBIYUCIECHUS C
IpPUMEHEHHEM TOA00HMs W TPUTOHOMETPHUYECKHX (YHKIUH (MOJB3ysACh, TA€ HE00X0IUMO,
KQJIbKYJISITOPOM).

10 kaacc
° 3HaTh TPUTOHOMETPHUUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUThH C UX MOMOIIbIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrOJbHUKAa  («pElIeHHE  MIPSIMOYrOJIbHBIX
TPEYrOJILHUKOBY);

® HAaXOIUThb (C IIOMOIIBIO KaanynslTopa) JJIMHBL W YIUIbL IS HGT&6J'[I/I‘-IHBIX
3HAYCHUM;
® HCII0JB30BaTh TCOPEMbI CHMHYCOB H KOCHUHYCOB [JISI HAXOXACHHUA Pa3JIMYHBIX

AJIEMEHTOB TPEYroJIbHUKA («pelIeHHue TPEyroJbHUKOB»), MNPUMEHITh WX TMpPH pelIeHUun
F€OMETPUUYECKHX 3a/1a4;

® MMPHUMCHATH CKAIIAPHOC IMPOU3BEACHHUEC BEKTOPOB IJISI HAXOXKACHUSA JJIMH U YIJIOB,

® IIOJIb30BAaTbCA METOJAOM KOOpJAWHAT Ha IJIIOCKOCTH, NMPUMCHATH €ro B PCIICHUU
TCOMETPHUUCCKUX U TPAKTUYCCKHUX 3a1a4,

® BJIAJICTE MOHATHAMUA IIPABUJIBHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPYXHOCTHU, JJIMHBI

IOYrd OKPYXHOCTHU M PaJiMaHHOW MEpHI yria, yMeTh BBIUMCISTH IUIOIIA[b Kpyra M €ro yacTei
MIPUMEHSTH MOTyY€HHbIE YMEHHS B IPAKTHUECKUX 3a/1a4ax;

° HaxOJUTh OCH (WJU TICHTPHI) CHUMMETpUHM (GUTYyp, TPUMEHATH JIBUKCHUS
TUTOCKOCTH B MPOCTEHIIINX CITydasiX;
° MPUMEHSAThH TIOJIYYCHHbIC 3HAHWS Ha TPAKTHKE — CTPOUTh MaTeMaTHYeCKHE

MOJENU Uil 3aJad peajbHOM JKM3HM M TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C
MIPUMEHEHHEM TPUTOHOMETPUUYECKUX (PYHKUUHN (TIONB3YSCh, IJIe HEOOXO0IUMO, KaJIbKYJISITOPOM).
CrnenuanbHble NpeAMeTHbIE Pe3yabTaThI:
° BJIQJICHUE 3PUTEIbHO-0CS3aTENIbHBIM CHOoco00M 0O0CIeIoOBaHUS U BOCHPUSATHUS
LBETHBIX (UJIU KOHTPACTHBIX, YePHO-0€IbIX) pelabePHbIX N300paKEeHUI MPEAMETOB, KOHTYPHBIX
M300paxKeHNi reOMeTpUIeCKUX GUTyp U T.II.

° YMEHHUE BBIMOJIHATh MPU MOMOIIM YEPTEIKHBIX MHCTPYMEHTOB T'€OMETPHYCCKUE
MOCTPOCHHMSI, TOCTPOCHHE TPaPUKOB (QDYHKIUH, THarpaMMm M T.I1.

° YMEHHE YHTATh LIBETHbIC (UJIU KOHTPACTHBIE, YUepPHO-0elbie) penbedHbie rpaduku
AIIEMEHTAPHBIX (YHKIUH Ha KOOPJMHATHOMN TIOCKOCTH.

° BJIaJICHHE MIPABUJIAMHU 3aITUCH MATEMaTUYECKUX (DOPMYJ M CHICIIMATIBHBIX 3HAKOB.

° BJIaJICHHE TIPUEMaMH ITPeoOpa30BaHUsl MATEMATHYECKUX BBIPAKCHHI.
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TemaTnuyeckoe nJIaHNpoBaHue M0 yyeOHOMY Kypcey «I'eomeTpus»

7 KJ1acc

(2 yaca B Hej1eJ110, Bcero 68 yacos)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxm

4acoB)
Havanbnsie [Ipocreiimue reoMmerprueckne 0ObEKThI: TOUKA, PsMasi, OTPE30K, (bopMynupOBaTh OCHOBHBIE MIOHATHUS U ONIPENIEICHHUS,
TEOMETPUUECKHE | JIyY, YTOJl, MHOTOYT'OJIbHUK, JIOMaHasl. pacro3HaBaTh, H300paXkaTh 1 0003HAYATh U3yYCHHBIC

cBenenus. (14
4acoB)

PaBencTBO reoMeTpudeckux Quryp.

CpaBHEHHE OTPE3KOB U YTJIOB.

N3mepenne oTpe3KoB: JJIMHA OTPE3Ka, AMHUIIBI H3MEPEHUS,
HU3MEPUTCIIbHBIC NHCTPYMCHTEIL.

W3mepeHune yrioB: rpaaycHast Mepa yriia, i3MepeHHe yriioB Ha
MECTHOCTH.

HepHeH,}II/IKy.]'IHpHBIe MMPAMBIC. CMECKHBIC U BEPTUKAJIIBHBIC YI'JIBI,
MEPIICHANKYIISPHBIE TIPSIMbIE, TOCTPOCHUE MPSIMBIX YTIIOB HA
MECTHOCTH.

PaboTa ¢ mpocTelmumMu 4yepTexamu.

[IpakTuyeckue 3aqaHus U 3a0a4H.

reoMeTpudeckre GUrypsbl, ONPeaesaTh UX B3aUMHOE
pacmoJioKeHue,

BBITIOJTHATH YEPTEXK 1O YCIOBUIO 33]1a4H;

MIPOBOJIUTH MPOCTEHIIIHE MOCTPOCHHSI C TIOMOTIIBHIO
JUHEWKH,

WU3MEPSITH JIMHEWHBIE U YTIIOBBIC BETUYUHBI
TEOMETPUUECKHUX U MPAKTUUECKUX 0OBEKTOB C IIOMOIIIBIO
U3MEpUTENIbHBIX HHCTPYMEHTOB (JIMHEHKa, MacIITaOHast
JUHEWKa, pyJeTKa, TPAHCIIOPTHD, YEPTEIKHBIN YTOJbHHK);
OTIPEIEIIATD «HA IJ1a3)» pa3Mephl pealbHbIX 00BEKTOB,
MPOBOAUTH IPYyOYIO OIICHKY UX Pa3MEPOB;

peuaTh 3aJJa4i Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB;

pemarh 3aJja4i Ha B3aUMHOE PacCIOJIOKEHHE
FEOMETPUYECKUX PUTYp;

MPOBOAMTH KJIACCU(UKALIUIO YTIIOB, BEIYUCISAThH
JMHENHBIE U YIJIOBbIE BEIMYMHBI, IPOBOIUTH
HE0OXO0IUMBIE JJOKa3aTEeNIbHbBIE PACCYXKICHNUS;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS T€OMETPHUU.

TpeyrojabHUKH.
(22 gaca)

TPGYFOJ'ILHI/IK H €ro 3JICMCHTHI.

Ilonstue o PaBHBIX TPEYT'OJIbHUKAX U ICPBUYHBIC ITPEACTABIICHUSA O

paBHBIX (KOHTPYIHTHBIX) (UTypax.

Tpu npuzHaka paBeHCTBA TPEYrOJIbHUKOB.
[lepnieHquKyIIAp K NPAMOMA.

Menuana, GucceKTpuca 1 BbICOTa TPEYTOJIbHUKA.

pacrio3HaBaTh Ha TOTOBBIX YEPTEKaX TPEYTrOJIbHUKH, ITapbl
PaBHBIX TPEYTOJbHUKOB (C yKa3aHHEM MPU3HAKOB);
BBITIOJIHATH KPATKYIO 3alMCh U YEPTEXK 10 YCIOBUIO
3aJauu;

BBIBOJUTD CJIEJICTBUS (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYrOJILHUKOB;




PaBHOOEIpEHHBIN TPEYTOJBHUK U €r0 CBOMCTBAa. PaBHOCTOpOHHUI
TPEYrOJIbHUK.

OKpYyXHOCTb.

[TocTpoeHnus HUPKyIEM U JIMHENKOM.

[Ipumepsl 3aa4 Ha TOCTPOEHHUE.

(dbopMynHUpOBaTh OMpEaeICHHs: OCTPOYTOJILHOTO,
TYIOYTOJIBHOTO, MPSIMOYTOJIBHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEJITUAHBI TPEYTOJIbHUKA; CEPEIUHHOTO
NEePIEeHIUKYIIsIpa OTPE3Ka; IEPUMETPA TPEYroJIbHUKA;
U3y4aTh AJITOPUTM MOCTPOCHUS MEAMAHBI, OMCCEKTPHUCHI U
BBICOTHI TPEYT'OJIbHHUKA;

dbopmMyIMpoBaTh CBOMCTBA U IPU3HAKH PAaBHOOEAPEHHOTO
TPEYroJIbHUKA,

aHAJIM3UPOBATh PUCYHKH M PEIIaTh 3aJa4d MO0 TOTOBBIM
YepTeKaM;

MIPUMEHATH U3YYECHHYIO TEPMUHOJIOTHIO M CUMBOJIMKY TIPH
3alMCH PELICHNN;

CTPOHTH YEPTEKH, PEIIaTh 3aJ]a49H C IIOMOIIIHIO
HAXOXKJICHUS PAaBHBIX TPEYTrOJIHHUKOB;

pacro3HaBaTh Ha YepTeKax U U300pakaTh OKPYKHOCTh U
€€ DJIEMEHTBHI;

peliaTh OCHOBHBIE 3a/1a4H Ha MOCTPOEHHE: yrila, paBHOTO
JTAHHOMY; CEpEAMHHOTO NEPIIeHIUKYIspa TaHHOTO
OTpE3Ka; NPAMOM, MPOXOAAIIEH Yepe3 TaHHYIO0 TOUKY U
MEePIEHANKYIIPHON TaHHOU MPSMOIA; OMCCEKTPUCHI
JAHHOTO yTJia;

MCII0JIb30BaTh U(GPOBBIE PECYPCHI AJIsl UCCIEIOBAHUS
CBOMCTB M3y4aeMbIX QUTYp;

3HAKOMUTHCS C UICTOPHEH pa3BUTHUSI TEOMETPUH.

ITapannensHbie
npsimble. (14
4acoB)

Ornpenenenue napajuieIbHbIX MPSIMBIX.

Hakpect nexariyie, COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YIJIbI
(oOpazoBaHHBIC ITPH MEPECCUCHUH MTAPAIUICTBHBIX MPSMBIX
CeKyIIeil).

[Ipu3Haku nmapamienbHOCTH ABYX MPSMBIX.

[IpakTrdeckue crocoObl MOCTPOCSHHUS MAPAIEIbHBIX MPSIMBIX.
[IsaTeiit moctynar EBkinaa.

Teopembl 00 yriax, 00pa30BaHHBIX ABYMs MapaielbHbBIMU
MPSAMBIMH U CEKYLIEH.

(bopMynHpOBaTh OIIpeeNICHHE apaIeIbHbIX MPSAMBIX,
IIPUBOIUTH MPAKTUYECKUE TIPUMEPBI NTAPAJUIEIBHBIX
IPSIMBIX;

U3y4yaTh CBOMCTBA yIJIOB, 00pa30BaHHBIX MPU
[IEPECCUCHNUH MapAIUICIIbHBIX IPIMBIX CEKYILEH;
OOBSICHATD, UTO TAKOE CIIEACTBUE;

IIPUMEHSATH IIPU JOKA3aTeIbCTBE METO OT IIPOTUBHOIO;
U3y4yaTh MPUHLIUI KOHCTPYHPOBAHUS 0OPaTHBIX
YTBEPKICHUH;
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VYTIIIBI ¢ COOTBETCTBEHHO MMAPAJUIEIBHBIMU UIIU
NEPIEHIUKYJIAPHBIMUA CTOPOHAMH.

[Ipu3Hak napajuieIbHOCTH NPSAMBIX YE€PE3 PABEHCTBO PACCTOSIHUN
OT TOYEK OJHOU IIPSMOM 10 BTOPOM MPSMOM.

[IepBble NOHATHSA O TOKA3ATENBCTBAX B TEOMETPHH.

IIPOBOJMTD JIOKA3aTENIbCTBA APAIUIEIBHOCTH IBYX
IPSMBIX C IOMOIIBIO YIIIOB, 00pa30BaHHBIX IPU
IIEPECEUECHHUH 3TUX IPSIMBIX TPETHEN IPSIMO;
AQHAJIM3UPOBATh PUCYHKH M PEIIATh 3a/1a4M 110 TOTOBBIM
yepTeKaM;

BBIIIOJIHATH IOCTPOCHUS NAPAILIIEIBbHBIX IPSIMBIX;
IIPUMEHATH U3YYEHHYI0 TEPMUHOJIOTMIO U CUMBOJIMKY IIpU
3aIIUCH PELICHUN;

pemaTh 3a/1a4 Ha 10Ka3aTeabCTBO U BBIYHUCIICHHUS,
UCIIOJIb3Ysl U3YUYECHHBIC ITOHSATHUS;

3HAKOMUTBCSI C UICTOPUEN pa3BUTHUSI TEOMETPHUN.

CooTHomieHus Teopema o cymMme yriioB TpeyrojibHuKa. BHemHuii yrou BBIYHCIISITE CYMMY YIJIOB TPEYrOJIbHUKA,
MEXIY TPEYTrOJIbHUKA. HAXOJMUTh YUCIIOBbIE U OYKBEHHbIE 3HAUECHUS YTJIOB B
CTOPOHAMHU U OcCTpOyroJbHBIN, NPSIMOYTOJIBHBIN U TYIIO YT OJIbHBIN FeOMETPUUYECKUX 3a/1a4ax C UCIIOJIBb30BAHUEM TEOPEM O
yrilaMu TPEYTOJIbHUKH. CYMME€ YIJIOB TPEYTOJIbHHUKA;
TPEeYroJbHUKA. Teopema 0 COOTHOLIEHUSAX MEXAY CTOPOHAMU H YIIIaMu AHAIM3UPOBATH TPEYTOJbHUKH C Pa3HBIMU JAHHBIMH,
(14 49.) TPEYroJIbHUKA U €€ CIICACTBUSI. MIPOBOJIUTH HAOIOJACHUS, JCNIaTh BHIBO/IBI;
[IpocTeimrie HepaBeHCTBA B TEOMETPHUN. bopMynupoBaTh U JOKa3bIBaTh TEOPEMBI O CBOMCTBAX
HepaseHnctBa TpeyrojapHuKa. MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
HexoTopsie cBOiCTBa MPSIMOYTOJIBHBIX TPEYTOJILHUKOB. pacrio3HaBaTh Ha TOTOBBIX YEPTEKAX Maphl paBHBIX
IIpu3Haky paBeHCTBA NPSMOYIOJIBHBIX TPEYTOJIBHUKOB. IPSAMOYIOJIBHBIX TPEYrOJIBHUKOB (C yKa3aHHEM
CBOMCTBO MeIMaHBbl IPSAMOYTOJIBHOTO TPEYTOJIbHHKA. IPU3HAKOB);
CTPOUTH YEPTEKHU, PELIaTh 3a1a4K C IOMOIIBIO
HAaXO0XICHUS PaBHBIX NPSMOYIOJIbHBIX TPEYrOJIbHUKOB;
IIPUMEHSTHh CBOMCTBO MEIUaHbI IIPSIMOYTOJIBHOTO
TPEYTrOJbHUKA IIPU PELLICHUU 3a7ay;
3HAKOMHUTBCS ¢ UICTOPHEN Pa3BUTHUS TEOMETPHH.
[ToBTOpEHUE. [ToBTOpeHue u 0000IIEHHE OCHOBHBIX MOHATUH U METOJIOB Kypca peliaTth 3aJjaui Ha IOBTOPEHUE, MILTIOCTPUPYIOIIUE CBS3H
O60061eHue reoMeTpuu 7 Kiacca. MEXy Pa3JIuyHbIMHU YaCTAMHU Kypca.
3HAHUU U

ymeHuid. (4 gaca)

8 kaace

(2 yaca B HeleJI10, Bcero 68 yacon)
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HasBanmue

pasaeJa
(Tembl)
Kypea OcHoBHOE conepxaHue OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00yYaI0IMXCS
(umcJiio
4aCoB)
CootHomieHus [Iepnenaukynsp u HakIOHHAs. PaccTossHME OT TOYKH 10 IPSIMOMA. pacro3HaBaTh 1 U300pakaTh HA PUCYHKE TIEPIICHIUKYIISIP U
MEXKIY Paccrosnne Mex 1ty napajuieaIbHbIMU MPSMBIMHU. HAaKJIOHHYIO, IIPOBE/ICHHBIE U3 TOYKH K MPSAMOH;
CTOPOHAMU U I'eomerpuueckoe mecto Touek (I'MT). CpPaBHUBATH UX JUJIUHBI;
yIiIlaMH [TocTpoenue TpeyroiabHUKa 10 TPEM JIEMEHTAM. (bopMynupoBaTh ONPEENICHUSI PACCTOSHUS OT TOUKH /10
TPEyroJabHUKA IPSIMOM M PACCTOSHUS MEKTy ITapaJuIEIbHBIMU MIPSIMBIMH,

(oxonuanwue). (9
4acoB)

WJUTFOCTPUPOBATH 3TH TIOHSTHS;
pemiaTh 3aJ1a4i Ha BRIYMCIICHUE U JI0KA3aTeIbCTBO,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXTy CTOPOHAMH | YTJIAMH
TPEYroJbHUKA, PACCTOSIHUEM MEXITy MapaieIbHBIMH
MPSIMBIMH, PACCTOSIHUE OT TOYKHU JI0 TPSIMOM;
MOJIETTUPOBAThH YCIOBHE 3a/1a4M ¢ TOMOUIbIO YepTeka UITU
PHUCYHKa, TPOBOJAT JOTIOJTHUTEIbHBIE IOCTPOCHUS B XOJI€
peleHus;

OTIPENeNATh OMCCEKTPUCY yIla U CepeIMHHBIHI
NEPIEeHIUKYISAP K OTPE3Ky KaK FT€OMETPUUYECKHE MecTa
TOYEK;

peliaTh OCHOBHBIE 3a/1a4H HA MOCTPOCHUE TPEYTrOJIbHUKOB
[0 PA3JIMYHBIM 3JIEMEHTaM;

3HAKOMUTHCS C UICTOPHEH pa3BUTHS T€OMETPHH.

YeTbIpexyroyibH
ukH. (24 gaca)

MHOroyrojipHUK. BbInykiiblii MHOrOyroiabHHUK. YeTbIpexXyroiabHHUK.

[Tapannenorpamm, ero Npu3Haku U cBoWcTBa. YacTHbIE ciiydan
napasiesorpaMMoB (TIPsIMOYTOJIbHUK, pOMO, KBapaT), UX
IIPU3HAKK U cBOMcTBaA. Tpanenus. PaBHOOOKas U NpsiMOYyroJibHast
tpaneuuu. Teopema Paneca.

VY aBoenue meauanbl. OceBasi U HEHTPAJIbHAsi CAMMETPHH.

n300paXkaTh U Paclo3HaBaTh Ha YepTeKax
4eThIPEXYrOJIbHUKHU Pa3HBIX BUJIOB U UX 3JIEMEHTHI;
(bopMynHupoBaTh ONpeeNeHHs: TapajuleIorpamMma,
OpSAMOYTOJIbHUKA, poMOa, KBajiparta, TpaneLuy,
pPaBHOOOKOI Tparnenuu, IpSMOYTOJIbHOM Tpamneuu;
JIOKa3bIBaTh U UCIIOJIb30BATh IIPU PEILICHUH 3a7a4
NPU3HAKY U CBOWCTBA: Mapajuienorpamma,
npsAMOYTOJIbHHKA, poMOa, KBajiparta, Tpanenuy,
pPaBHOOOKOI Tparnenuu, IpsSMOYroJIbHOM Tpamneuy;
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IIPOBOJMTH ITOCTPOEHMSI C IOMOLIBIO HUPKYIISl U IMHEUKHU
C HCIIOJIb30BaHKE TEOPEeMBI (ajieca;

IPUMEHSITh METO/1 YIBOCHUS ME/IMaHbl TPEYTOJIbHUKA IPU
pelIeHnH 3a/1ay;

MPUBOIUTH TIPUMEPHI HUTYP, 00IaTAFONTUX OCEBOU H
LEHTPAJIbHOW CUMMETPHEH, & TAK)KE ITIPUMEPBI OCEBON U
LEHTPaJIbHOU CUMMETPUHU B OKPYKatolllell 00CTaHOBKE;
CTPOUTh CUMMETPUYHBIE (PUTYPHI;

UCII0JIb30BaTh HU(POBBIE PECYPCHI AJIsl UCCIEOBAHUS
CBOMCTB M3y4aeMbIX QUIYp;

3HAKOMMTHCSI C UCTOPUEH pa3BUTUSI T€OMETPUH.

[Tnomane.
Teopema
[Mudaropa. (13
4acoB)

[Tonsatue 06 00IICH TEOPUH TUIOIITAIH.

[Tnommaae MHOTOYTOJIBHUKA, TTapaJuIeiorpaMMa, TpeyroJbHIKa,
TpAIeINH.

OTHONICHUE TUIOIA/ICH TPEYrOJIHbHUKOB C OOIITUM OCHOBAaHUEM WITH
00111e1 BBICOTOM.

Brruucnenue miomaaeit ciioxxHeix GUryp uepes pazoueHue Ha
Y4acTU U JOCTPOEHHUE.

[Tmomamu puryp Ha kimerdaToit Oymare.

Teopema IIudaropa, e€ 10ka3aTeIHCTBO U MPUMEHEHHE.

O6parnas Teopema [Iudaropa.

dbopMUPOBATH MEPBUYHBIE TIPEICTABICHUSIMH 00 OO0IIIeH
TEOpHUH IUIOIIAIU (Mephl), GOPMYIUPOBATH CBOICTBA
TUTONIA/IN, BBISICHATD X HATJISTHBIN CMBICIT;

BBIBOJIUTH (DOPMYJIBI ILTOMIAH ITapaIeiorpaMma,
TPEYroJbHUKA, TPATISITUH 13 (GOPMYITBI TUIOIAIN
MpSIMOYTOJIbHUKA (KBaJpara);

BBIYUCIIITH (Pa3IMYHBIMU CIIOCO0aMM) TUIOIIA/Ib
TPEYroJbHUKA U TUIOIIAH MHOTOYTOJIbHBIX (pUTyp;
HaXOJIUTh IUIOMAU (HUTYp, U300pKEHHBIX HA
KJIeT4aToil Oymare, UCIOJIb30BaTh pa30MEHNE Ha YacTH U
JOCTPOCHUE;

pa3dupaTh IpUMeEphl UCII0JIL30BAHUS BCIIOMOTaTeIbHOM
IUTOUIA/IU JUIS PEIICHUsI TEOMETPUUYECKUX 3a/1a4;
OTIMPAsCh HA JIaHHBIE YCIOBUS 334, HAXOAUTh
BO3MOYKHOCTH MPUMEHEHHUS He0OX0AUMBIX (hopMyI u
CBOMCTB ILIOIIAH, TPEOOPa30BbIBATH (DOPMYIIBI;
BBIYHCIISATH IIOMIAN PA3TUYHBIX MHOTOYTOJIBHBIX
uryp;

JIOKa3bIBaTh TeOpeMy mudaropa, UCIOIL30BaTh €€ B
MPAKTHYECKUX BBIYUCIICHUSX;

MPUMEHSITH MMOJyY€HHBIC 3HAHUS U YMEHUS MIPU PEIICHUH
MPAKTHYECKUX 3a7a4;

3HAKOMHTHCS C UCTOPHEH pa3BUTHSI TEOMETPUH.
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ITogo6ubIE
TPEYrOJbHUKH.
(18 gacos)

[IponopuroHanbHbIE OTPE3KHU.

[Too6ue TpeyrobHUKOB, KOAPPHUIUEHT TOA00US.

[Ipu3Haku nogo6Ust TPEYrOJIbHUKOB.

CpenHsist TMHUS TPEYrOJIbHUKOB.

[Ipumenenue nogooust pM pelieHuy 3aaad. Teopema o TOUke
MIepeCceyeHMs] MEIMaH TPEYroJbHUKA.

[IponopuroHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYT OJIbHUKE.

[IpakTryeckue NpUIIOKEHUsI 1000 TPEYTOJIbHUKOB.

00BSCHATH IOHSTHE TPOMIOPIIUOHATEHOCTH OTPE3KOB;
MCCJICIOBATh BOIIPOCHI O TPOMIOPIIUOHATIFHOCTH OTPE3KOB,
Ha KOTOPBIE OMCCEKTPHUCA JISITUT CTOPOHY TPEYroJIbHHUKA,
MPHJICKAIIUM CTOPOHAM TPEYTOJIbHHKA;

(bopMyITUpPOBaTh OMpEIeIICHNE TI0I0OHBIX TPEYTOJIbHUKOB;
HAXOJWTh MOJ0OHBIC TPEYTrOJIEHUKH Ha TOTOBBIX
YyepTexax ¢ yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB
oJ00uS;

penraTh 3a/1a4¥ Ha MOI00HBIE TPEYTOJLHUKH C TIOMOIIIBIO
CaMOCTOSITEIBHOTO TIOCTPOCHUS YePTSKEN U
HAXO0XJICHUS MTOT00HBIX TPEYTOJIHHUKOB;
(bopMyITUpPOBATh U JOKA3BIBATH TEOPEMY 00 OTHOIIICHUN
TJI0MIA e TTOTOOHBIX TPEYTOJILHUKOB;

MIPOBOJIMTH JIOKA3aTEIbCTBA C UCIOJIb30BAHUEM
MPU3HAKOB MOJ00US;

JIOKa3bIBaTh TPH TMPU3HAKA ITOA00US TPEYrOJILHUKOB;
HaXOJIUTh TJIOMIAIU TTO00HBIX QUTYD;

bopMyIHpOBaTh ONPEICIICHUE CPEIHEN JTMHUU
TPEYroJbHUKA,

MIPOBOJIUTD JI0OKA3AaTEIIbCTBO TOTO, YTO MEIHUAHBI
TPEYroJbHUKA ITEPECEKAOTCS B OAHOU TOYKE, U
HaxOJIUTh CBS3b C LIEHTPOM MAaccC, HAXOUTh OTHOIIICHHE,
B KOTOPOM MEJIUAHBI ACTATCS TOYKON UX IMePeCceUCHU;
MCCJIEI0BATh BOMIPOC O MPOTIOPIIMOHATBHBIX OTPE3Kax
MPSIMOYT'OJIBHOTO TPEYroJIbHUKA, PEIIaTh
COOTBETCTBYIOIIIME 33/Ia4l Ha BBIUMCIICHHE;
paccMaTpuBaTh MPUMEHEHHE METOIa 10I00MS B 33a4ax
Ha MOCTPOEHUE;

00BACHATH, KaK MOKHO HCIOJIBL30BaTh CBOMCTBA
MOI00HBIX TPEYTOILHUKOB B U3MEPUTEIBHBIX paboTax Ha
MECTHOCTH;

peliaTh reoOMeTpUUYECKUE 3a]]aU U 3a7]a4i U3 peaslbHOM
YKU3HHU C UCTIOIH30BAHUEM MOJOOHBIX TPEYTOJbHUKOB.
3HAKOMHTHCS C UCTOPHEH pa3BUTHS T€OMETPHH.
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[ToBTOpEHME,
00o0meHne u
CUCTEMaTHU3AIUS
3HaHuM.(4 yaca)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KJIaCCOB,
00o01IeHne 3HaHUH.

peuiaTs 3aa4y Ha [IOBTOPEHUE, WIIIOCTPUPYIOILHE CBA3H
MEXy Pa3IuYHbIMU YaCTIMHU Kypca;

IIPUMEHSATH [10JyYEHHBIE 3HAHUS IIPU PELLICHUU
IIPAaKTUYECKUX 3a]1a4.

9 kJacc
(2 yaca B HejeJ110, Bcero 68 yacos)
Ha3Banmue
pasaeJa
(Tembl)
Kypea OcHoBHoOE coep:kaHue OcHOBHBIE BU/IBI 1eITeIbHOCTH 00y4aromXxcsi
(umcJiio
4acoB)
[Tomo6nbBIE CuHyC, KOCHHYC, TAHT€HC OCTPOTO yriia IPsIMOYTr0OJILHOTO bopMyITHPOBaTh ONPEACIICHHS] TPUTOHOMETPUUECKUX
TPEYrOIBHUKH TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. (GYHKIIUNA OCTPOTO YTJIa, TPOBEPSITH X KOPPEKTHOCTH;

(oxonuanwme). (6
4acoB)

Tpuronomerpudeckue ¢pyaxmun yraos 30°, 45° u 60°.

BBIBOJJUTH TPUTOHOMETPHUICCKHUE COOTHOIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

HCCJIEIOBATh COOTHOIICHUS MEX1Yy CTOPOHAMU B
MPSMOYTOJIBHBIX TPEYTOJbHUKAX C yriaMu B 45° u 45°;
30° u 60°;

UCIO0JIb30BaTh (hOPMYJIbI IPUBEIACHUSI 1 OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECCTBO JJIsl HAXOXKICHUS
COOTHOILIEHUHN MEXTy TPUTOHOMETPUUECKUMU
GYHKUMSIMH pa3IUYHBIX OCTPBIX YIJIOB;

IPUMEHSITH [TOJIyY€HHBIC 3HAHUS U YMEHUS [IPU PELICHUH
MPAKTHYECKUX 3a/a4;

3HAKOMUTBHCS C UICTOPHEH pa3BUTHUSI TEOMETPUH.

OxpyxHOCTb. (18
4acoB)

B3aumHoe pacnonoxeHre OKpyXKHOCTH U npsaMoil. KacarenbHas u
CeKyIasi K OKPYXHOCTH.

BnucanHubie 1 IEHTpaJIbHBIE YTIIbI, YTOJ MEXIY KacaTeJIbHOW U
XOPJIOH.

Vribl MeXIy XOpAaMHu U CEKYIIHMHU.

Teopema 0 IpoU3BEEHUN OTPE3KOB XOPA, TEOPEMBI O
MIPOU3BEICHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBapaTe

(bopMynHUpOBaTh ONPEAEIECHHs: OKPY>KHOCTH, XOP/IbI,
JMaMeTpa U KacaTelbHOM K OKPY)KHOCTH; U3y4aTh UX
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKH;

(bopMynHupoBaTh U I0Ka3bIBaTh TEOPEMBI: O CBOMCTBE
KacaTeJIbHOM, O MPU3HAKe KacaTelbHOM, 00 oTpe3Kkax
KacaTeJIbHOM, IIPOBEACHHBIX U3 OJHOM TOYKHU;
(bopMynHUpOBaTh NOHATHS TYyI'H OKPY)KHOCTH U TPagyCHON

68




KacaTeJbHOM.

buccekrpuca u cepelMHHBINA EPIECHANKYISP KaK T€OMETPUUECKUE
MECTa TOUEK.

OKpyXHOCTb, BIIICaHHAas B yroJj. Brimcannas u onucanHas
OKPYKHOCTH TPEYIr'OJbHHUKA.

BrucanHbie ¥ OITMCaHHBIE YETHIPEXYTOJIbHUKH.

MEpBI IyTU OKPY>KHOCTH;
dbopMynUpPOBaTh OMpeeNIeHUs IIEHTPATBLHOTO U
BIIMCAHHOTO yIJa;

pacro3HaBaTh Ha YepTexax U u300paxaTh [EHTPATIbHBIE U
BIMICAHHBIE YTJIbI;

bopMyIMpOBaTh U I0Ka3bIBATh TEOPEMBI O BIIUCAHHOM
yrie, 00 0Tpe3Kax MepeceKaroMnXCsl XOPI;
(bopMyITHpPOBaTh U TI0KA3bIBATh CJIEJICTBUS U3 TEOPEMBI O
BIIMCAaHHOM YTJI€;

HCII0JIb30BAaTh METOJI TMT AJIsl JOKa3aTeJIbCTBA TEOPEM O
NepeceueHnH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEePEeIMHHBIX TIEPIICHIUKYISIPOB K CTOPOHAM TPEYTOJTbHUKA;
bopMyITHpPOBaTh ONPECIICHHE OKPYKHOCTH, BIIMCAHHOU B
MHOTOYTOJILHUK, U OKPYXHOCTH, OTTMCAHHOUW OKOJIO
MHOTOYTOJIbHUKA;

bopMyIHpOBaTh M TI0KAa3bIBATh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAHHOM B TPEYrOJIbHUK, 00 OKPY>KHOCTH, OTTICAHHOM
OKOJIO TPEYr0JIbHUKA, O CBOMCTBaX CTOPOH OMMCAHHOTO
YEeTBIPEXYTOJIBHUKA, O CBOMCTBE YIJIOB BIUCAHHOTO
YeTBIPEXYTOJTBHUKA;

UCCJIEIOBATh, B TOM YHUCJIE C IOMOIIbIO IIHU(PPOBBIX
pECypCOB, BIMCAHHBIE U OMMCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOJIUTH UX CBOMCTBA U MPU3HAKY;

MPUMEHSATH [TOJTYYEHHbIE 3HAHUS U YMEHUS IPU PEUICHUU
MIPaKTUYECKUX 3a]aY;

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPUU.

Bexkropsrl. (16
4acoB)

[Tonsitue BexTopa. [Inuna (Moaynb) BekTopa. PaBeHCTBO
BeKTOpoB. OTKJIaibIBaHNE BEKTOPA OT JaHHOU TOUuKU. ClIoXKeHue U
BBIYMTAHNE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO.
[IpuMeHeHne BEKTOPOB K petieHuto 3aaad. CpenHss TuHUs
Tpaneuuu.

(GopMyYIIHPOBATH ONIPEICIICHHS U WILTIOCTPUPOBATH MMOHSITHS
BEKTOPA, €ro JUTMHBI (MOJIyJIs), COHAIIPABICHHBIX U
TIPOTHBOIIOJIOKHO HANPABJICHHBIX BEKTOPOB,
KOJUIMHEAPHBIX U PABHBIX BEKTOPOB, HYJIEBOTO BEKTOPA;
HCIIOJIb30BaTh BEKTOPHI KaK HANIPABIIEHHBIE OTPE3KH,
UCCIIeIOBATh T€OMETPUIECKH (TIepeMeleHre) U
dbuznyeckuit (cuiia) CMBICIBI BEKTOPOB;

n300paxaTh BEKTOPHI 3aIaHHON JUIMHBI, 3aJaHHOTO
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HAaIpaBJIeHUs, N300paXal0T COHAIIPABIEHHBIE,
IIPOTUBOIIOJIOKHO HAIIPaBJICHHbIC, KOJUIMHEAPHBIE U
paBHBIE BEKTOPHI;

3HATh ONPEJEICHUS CyMMBbI U PA3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpA Ha YHCJIO; UCCIIEI0BATh, B TOM YUCIIE
C TIOMOIIBIO H(POBBIX PECYpPCOB, FTEOMETPUIECCKUN U
(u3NYECKUI CMBICIIBI ATUX OIIEepaluii;
(GbopMynupoBaTh U JOKA3bIBATH C IOMOIIIBIO BEKTOPOB
TEOpPEMY O CPEIHEH JIMHUU TPAIeLuu;

pelaTh 3a1a4 Ha JOKa3aTeIbCTBO U IIOCTPOCHHUE,
WCIIOJIb3Ysl U3YYECHHBIEC YTBEPKICHUS U MIPABUIIA;
3HAKOMUTBCS C UCTOPHEN pa3BUTHUS TEOMETPHUN.

Meron
KoopauHart. (22
gaca)

PaznoxxeHne BekTOpa TO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTOpa.

CBs13b MEXIy KOOpAMHATAMHU BEKTOpPA U KOOPAMHATAMH €ro KOHI[a
Y Havasa.

[Ipocreiimne 3aauu B KOOpIMHATAX.

YpaBHEHUE OKPYKHOCTH U TIPSIMOM.

B3anmHoe pacnosiockeHne — IBYX  OKpykHocteil.  Kacanwue
okpyxHocTel. O0Iume KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

Meronq KOOpAMHAT TPU PELIEHHMH TE€OMETPUYECKUX 3ajad.
Hcnonp3oBanne MeToJa KOOPIMHAT B IPAKTUYECKUX 3aa4ax.

pacKiaabiBaTb BEKTOP IO JIBYM HEKOJUIMHCAPHBIM
BEKTOpaM,;

OOBSICHATE U HUIUTIOCTPUPOBATD MMOHATHA pr[MOyFOJ'II:HOfI
CHUCTEMBI KOOPAWHAT, KOOPAWHAT TOUYKHU, KOOPJAWHATHBIX
BEKTOPOB U KOOPJHMHAT BEKTOPA;

pelaTh 3a1a4y Ha ACUCTBHS C BEKTOPAMH B KOOPIMHATAX;
BBIBOJUTH U IPUMEHATH MPU PEIIEHUH 3a1a4 (HOpMYIIbI
KOOpJMHAT CEPEINHBI OTPE3Ka, PACCTOSHUSA MEXAY IBYMS
TOYKaMH, JUIMHBI BEKTOPA;

BBIBOJIUTH YPABHEHUE NPSMON U OKPYKHOCTH;

BBIICIIATH NIOJHBIA KBAaIpaT U HAXOKICHUS LIEHTPA U
paznnyca OKpYKHOCTH IIO €€ ypaBHEHHUIO;

pelaTh 3a1a4d Ha HaXO0KJICHUE TOYEK IepeCeUCHUs
IPSIMBIX U OKPYKHOCTEH € IIOMOILBIO METOAAa KOOPAMHAT;
UCII0JIb30BaTh CBOMCTBA YIJIOBOrO KO3 duLneHTa
IPSIMOW IIPU PELLIEHNN 3aJad, AJIs ONPEIeICHUs
PacIoJIO0KEHUs IPIMO;

UCCIIEI0BaTh, B TOM YHCIIE C TIOMOIIbIO IH(POBBIX
pecypcoB, ciay4au B3aUMHOI'O PACIOJIOKEHUS IBYX
OKPYKHOCTEH;

peuiaTs 3aa4u, CBA3aHHbIE C TIOCTPOCHUEM OKPYKHOCTEN
Y KacaTeJIbHbIX K HUM;
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IPUMEHSTh KOOPAUHATHI IIPU PELLICHUU T€OMETPUIECKUX
Y IPAKTHUYECKUX 3a/1a4, JUIsl IOCTPOEHUSI MaTEMAaTUYECKUX
MoJieJIell peanbHbIX 3a/1a4 («METOJ] KOOPAUHATY);
10JIb30BATHCA 111 IOCTPOCHUS U UCCIIEA0BAHUN
U(PPOBBIMU PECYpCaMHu;

3HAKOMMTHCS C UCTOPUEN pa3BUTHUSI TEOMETPUH.

[ToBTOpEHME,
00001IeHNE U
CUCTEMaTH3AITUS
3HaHUH. (4 yaca)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METO/I0B KypcOB 8 U 9 Ki1accos,
0000111eHNE 3HAHU.

pemaTh 3a/1a4u Ha IIOBTOPEHUE, NILTIOCTPUPYIOIIUE CBSA3U
MEXy Pa3JIMYHbIMHU YaCTAMU Kypca;

IIPUMEHSATH [TOJTYYEHHBIE 3HAHUS [IPU PELLICHUH
IIPAaKTUYECKUX 3a]1a4.

10 kaacc

(2 yaca B HeleJ10, Bcero 68 yacos)

Ha3zBanue
pasaena
(Tembl)
Kypca
(uuciao
4acoB)

OcHOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00y4AK0IIHUXCS
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CooTHotieHust
MEXTY
CTOPOHAMH U
yriaamu
TPEYroJbHUKA.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOpOB. (24
yaca)

OrnpesieieHne TPUroHOMeTpHYeckux Gynkimii yrios ot 0° 1o
180°. Kocunyc u cuHyc psIMOTO ¥ Tyroro yria. Teopema
KocuHycoB. (O000mEnHas) TeopeMa CHHYCOB (C pailiycoM
OTNIMCAaHHOM OKpYXHOCTH). HaxokeHue JUIMH CTOPOH U BEJTMYUH
YIJI0B TPEYrojbHUKOB. DopMyia IIOMAAu TPEYTOJIbHUKA Yepes
JIB€ CTOPOHBI U YroJl Mexay HUMH. PopMmyra MmIommain
YeThIPEXYTOJIbHUKA YEPE3 €ro TMAarOHAIN U YroJl MEKy HUMHU.
[IpakTueckoe mprUMeHEHNE JOKa3aHHBIX TEOPEM.

CkansipHO€ MPOU3BEIEHUE BEKTOPOB, €T0 MPUMEHEHUE IS
HaX0XJACHUS JUIMH U YIJIOB.

Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.

[IpumeHeHne BEKTOPOB ISl pellieHus 3aja4 KHHEMaTUKU U
MEXaHUKH.

(bopMynupoBaTh ONpeaeeHHIs] TPUTOHOMETPHYECKIX
(GyHKIUI TYBIX ¥ IPSMBIX YTJIOB;

BBIBOJIUTH TEOPEMY KOCUHYCOB U TEOPEMY CHUHYCOB (C
paanycoM ONMCaHHON OKPYKHOCTH);

pemaTh TpeYroJIbHUKY;

pemaTh IpakTUYECKUE 3a1a4u, CBOASIIMNECS K
HAaXOKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYT OJIbHUKA;
HCII0JIb30BATh CKAIIPHOE IIPOU3BEICHUE BEKTOPOB,
BBIBOJIUTH €I0 OCHOBHBIE CBOWCTBA;

BBIYUCIISITE CYMMY, Pa3HOCTh U CKaJIsIPHOE IPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX;

IIPUMEHSATH CKAJIIPHOE IPOU3BEIACHUE JJIsT HAXOKICHUS
JUIVH U YIJIOB;

IIPUMEHATH BEKTOPBI JAJIs PEIICHUS 33/1a4 KWHEMATHKHU U
MEXaHUKU.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSA T€OMETPHUN.

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Jnuna
OKPY>KHOCTHU

Y TUIOIIA/Ib Kpyra.
(20 gacos)

[IpaBunbHBIE MHOTOYTOJIBHUKH, BHIYUCIIEHUE UX DJIEMEHTOB.
OKpyXHOCTb, OMIMCAHHAS OKOJIO MPABUIHLHOIO MHOTOYT OJIbHHKA.
OKpyXHOCTb, BIIUCAaHHAsl B IPABUJIbHBI MHOTOYTOJIbHUK.
[TocTpoenue npaBuIbHBIX MHOTOYTOJIEHUKOB.

Yucrno m ¥ AnuHa OKpYKHOCTU. JlJTMHA OKPYKHOCTU U JyTH
oKpyxHOCTH. [I1o1maas Kpyra u ero 3JieMeHTOB (CEeKTopa U
cerMenTa). Beruucnenue miomasneit ¢Gpuryp, BKIOYAIONINX
AJIEMEHTHI KpyTa.

(bopMyIHpOBATH ONpEeNICHHE TPaBIIBHBIX
MHOTOYTOJIbHUKOB, HAXOIUTh UX 3JICMEHTHI;
HI0JIb30BAThCS TIOHSTHEM JUTHHBI OKPYKHOCTH,
BBEIEHHBIM C TIOMOIIBIO MPABUIBHBIX MHOTOYT OJIEHIKOB,
OTIPENENATh YHUCIIO T, JUTMHY AYTH ¥ PaJIiaHHyI0 Mepy
yriaa;

penIaTh 3a/1a4u Ha IIOCTPOCHHE MTPABUIIBHBIX
MHOTOYTOJIFHHKOB, B TOM YHCJI€ C TIOMOIIBIO IIH(POBBIX
pecypcos;

OTIPENENATh IUIONIa b KPYra;

BBIBOIUTH (hOPMYJIBI (B IpaJyCHON M paJaHHON Mepe)
JUISL JUTAH JTyT, TUTOIAJIeH CeKTOPOB U CETMEHTOB;
BBIYHCIISTH IO (GUTYp, BKIFOYAFOLINX SIEMEHTHI
OKPYXKHOCTH (Kpyra);

HaXOJUTh IJIOIIAIN B 3a/la4ax pealbHOM KU3HHU;
3HAKOMUTbHCS C HICTOPUEH Pa3BUTHSI T€OMETPHUH.
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JBro>xeHust
TJIOCKOCTH. (8
4acoB)

[TonsiTue 0 ABMKEHUH TIOCKOCTH. [lapannenbHblil nepeHoc,
1oBopoT u cummeTpud. Ocu u nueHTpsl cummerpuu. [Ipocreiinme
IIPUMEHEHHS IBM)KEHHUM B PELICHNH 3a/1a4.

pa3dupaTh NPUMEpPHI, WILTIOCTPUPYIOLINE TOHITHS
JBUKEHMSI, LICHTPOB U OCEY CUMMETPHH;

(dopMynupoBaTh ONpEeNIEHUs TapauIEIbHOTO NIEPEHOCA,
MIOBOPOTA U OCEBOM CUMMETPHUH; BBIBOJUTH UX CBOMCTBA,
HaxOJIUTh HEIIOBWKHBIE TOUYKH;

HaXOJMTb LIEHTPbl U OCU CUMMETPUI IpocTeNuX puryp;
IIPUMEHSATH [TapaJUICIbHBIN IEPEHOC U CUMMETPHIO IIPU
pelIeHnH TeOMETPUUECKUX 3a/1a4 (pa3Ouparb NpUMepsl);
WCIIOJIb30BATh JUIsl IOCTPOCHUS U UCCIIEIOBAHUI

1 (poBbIE PECYPCHI.

[ToBTOpEHME,
00o001enue,
CUCTEMaTH3AITUS
3HAHUM.

(16 gacos)

[ToBTOpEHNE OCHOBHBIX TOHATHH W METOJNOB KypcoB 7—9
KJlaccoB, 00oOIIeHre u cuctemaruzanus 3HaHui. [Ipocreiimue
reoMerpuueckue (Gurypsl U UX cBoicTBa. 3mepenue
reoMeTpHYecKux BenuuuH. TpeyronpHuku. IlapannenbHble u
MEePIEeHIUKYIIIPHBIE MpsIMBIE. OKpy>XHOCTb u KpYT.
I'eomerpuueckue nmocTpoeHus. YTibl B OKPYKHOCTH. BrncanHbie
U OIHCaHHBIE OKPYKHOCTHM MHOTOYrojdbHUKOB. [Ipsmas u
OKPY’KHOCTb. YeThIpEXyrojapbHUKU. BnucaHHele W ONUCaHHBIE
YEThIPEXYTOJIbHUKH. Teopema [Tudaropa u Hayasna
TpUrOHOMETpUHU. Pemienne oOmux TpeyrosbHUKOB. [IpaBuiibHBIE
MHOroyroyibHuku. [IpeoOpa3oBaHus MJIOCKOCTH. JIBHXKEHMSL.
[Togooue. Cummerpus. I[lmomans. BeruncneHue mIomanei.
[Tnomamm mnonoOHbIX Quryp. JlexkapToBel KOOpAMHATBI Ha
IJIOCKOCTU. BEKTOpBI Ha MJIOCKOCTH.

OTepUpPOBATh NOHATUSIMHU: (pUTypa, TOUKa, psMasi, yroJi,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 paBHOCTOPOHHUI
TPEYrOJIbHUKH, TPAMOYIOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OucceKTpuca U BBICOTAa TPEYTOJIBHUKA, ITapajljiesiorpamMm,
pOMO, IPSMOYTOJIbHUK, KBaJIpaT, Tpareuus; OKpyKHOCTb,
KacaTeJIbHas, paBEHCTBO U Moaooue duryp,
TPEYrOJIbHUKOB; APAJUIEIbHOCTD U MIEPIEHAUKYISIPHOCTD
IPSIMBIX, YTOJI MEXAY NPAMBIMU, CHMMETPHS
OTHOCHUTEIIBHO TOYKH U NPSIMOM; JUIMHA, PACCTOSIHHE,
BEJIMYMHA yIJIa, IUI0NIab, IEPUMETD;

UCIOJIb30BATh (POPMYJIBL: IEPUMETPA U MJIOLIAU
MHOTOYI'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U IIJIOIIAAN
Kpyra, 00béMa IpsIMOYTOJIBHOTO NapajulesenuIesa;
OIIEpUPOBATH NOHATHUIAMMU: NIPMOYTOJIbHAs CUCTEMA
KOOpJMHAT, BEKTOP; UCIIOJIb30BATh 3TU MOHATUSA IS
IIPEJICTaBJICHNSI JaHHBIX U PELICHU 33/1a4, B TOM YHCIIE
U3 APYrux y4eOHbIX IPEIMETOB;

pelaTh 3aja4y Ha IOBTOPEHNE OCHOBHBIX IIOHATHUH,
WUTIOCTPALIMIO CBSI3€H MEXy Pa3IM4YHbIMHU YacTAMU
Kypca;

BBIOMPATh METOJI JJIS pEIICHNUs 33/1a4H;

penaTh 3aa4y U3 NOBCEAHEBHOM JKU3HU.
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Copep:xaHue yued0HOro kypca «BeposiTHOCTb M CTATHCTHKA»
8 ki1acc

[IpencraBnenue naHHBIX B BHJE Tabiui, auarpamm, rpadukos. 3amonHeHue TaOmwil,
YTEHUE U TMOCTPOCHUE JHarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTrOBBIX). UTeHue rpadukon
peanbHBIX TporeccoB. M3BiedeHne MHGOPMALMU U3 JUarpaMM M TaOJUI], HCIOJIb30BAaHHE H
WHTEePIpPETAIHs JaHHBIX.

OnucarenpHas CTaTUCTHKA: CpefHee aprupMETHYECKOe, MeIMaHa, pa3Max, HauOoJIbIlIee 1
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX AaHHBIX. [IprMepsl ciryqaliHOM H3MEHYHBOCTH.

CrydaiiHblii SKcTIepUMEHT (OIIBIT) U ciydaiiHoe coObITHe. BepostHocTh 1 yactoTa. Posb
MaJIOBEPOSITHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITHI B mpupoje W B obOmectBe.MoHeTa u
UTpaIbHAsi KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas CTENeHb
BepunH.IIpeacrapnenne o cszHocturpada. llenu u numkiel. Ilytu B rpadax. O6xon rpada
(ottmepoB  myTh). [IpencraBienueobopueHTUpoBaHHOMIrpade.Pemenne3anay ¢ MOMOIIBIO

rpados.

9 kJacc

[IpencraBnenue JaHHBIX B BUAE TAONWII, auarpamMm, rpadukoB. MHOXKECTBO, JJEMEHT
MHOECTBa, MOJMHOXeCTBO. Omepamuu HaJ MHOXECTBaMHU: OOBEIWHEHUE, TepeceucHue,
nonoHeHue. CBOMCTBa omepanuid HajJ MHOXKECTBAMH: IEPEMECTUTENIBHOE, COYETATENIbHOE,
pacrmpenenuTeabHoe, BKIOUeHUs. lVcmosb3oBaHue Tpaduyueckoro MpeACTaBICHUS MHOXKECTB
JUTSI OTIMCAHMS PEATbHBIX MPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a/1a4.

N3mepenue paccemBanmsi JaHHBIX. [[ucmepcusi U CTaHAapTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. /luarpamma paccerBaHHUsL.

DneMeHTapHbIe COOBITHSA Ciy4aiiHOTO ombiTa. CrydaiiHble coObITHS. BepositTHOCTH
coObITHH. ONBITEI C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHSMHU. CiydailHBI BBIOOD.
CBsi3b MEXIy MAaJOBEpPOSITHBIMU U MPAKTHUUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHUPOJIE,
00111eCTBE U HayKe.

HepeBo. CBoiicTBa JEpEeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYECH
BEPIIMHBI, CBSA3b MEXIY YUCIOM BepHIMH W uucioMm pédep. IIpaBuino ymHokeHus. Perienue
3a1a4 ¢ nomoinbio rpados. [IpoTuBononoxusie coObiTHs. Juarpamma Diinepa. O0beTMHEHUE U
nepeceyeHne coopiTuii. HecoBmectHbie coObITHS. DOpMyIia CI0KEHUSI BEPOITHOCTEH. Y ClIoOBHAs
BeposTHOCTh. llpaBuiio ymHokenus.HeszaBucumbiecoObiTus. [IpencraBienueskcnepuMenta B
BUJIE JiepeBa. Pelienue 3aay Ha HAXOXJACHUE BEPOSITHOCTEH C MOMOUIBIO JIepeBa CIy4aiHOTO
SKCIEPUMEHTA, IMarpamMm JDitsiepa.

10 kiace

[IpencraBnenue JaHHBIX B BUAE TAOIULl, AUarpamm, rpaukoB, HHTEPIPETALUs JaHHbIX.
UreHue 1 nocTpoeHue TadIuL, JuarpaMm, rpaMKoB 10 peaabHbIM JIaHHBIM.

Ilepe6op BapuantoB. IlepecranoBku u Qakropuan. CoyeTaHuss M UYUCIO COYETAHHM.
Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCN0JIb30BaHUEM KOMOUHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CilydaifHbI BHIOOp TOUYKHM U3 (DUTYpHI Ha MIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTH.

Hcneitanne. Ycenmex m Heymaya. Cepust ucnbITaHud a0 nepBoro ycnexa. Cepus
ucnsiTauuii bepHymum. BepostTHocTH cOOBITHI B cepuu ucnibITaHU bepHyim.

CnyvaiiHas BeIMYMHA U PacHpeElieICHUE BEPOATHOCTEH. MareMaTH4ecKoe OXUIAHUE U
mucnepcus. IIpuMepsl MaTeEMaTHYECKOTO OXKUAAHUSA KaK TEOPETUYECKOTO CPEIHETO 3HAYEHUS
BEJIMYMHBL. MaTeMaTHu4ecKoe OKUJaHUuEe U JUCIIEPCHS CIIyYalHOW BEIUYUHBI «UUCIIO YCIIEXOB B
cepuu UcIbITaHui bepHymm.

[TonsiTue o 3akoHe OoJbIIMX yucen. M3MepeHne BeposTHOCTEH ¢ MOMOIIbI0 YacToT. Pob
Y 3HAYEHHUE 3aKOHA OOJIBIINX YKCeN B MPUPOJIE U 00IIeCTBE.



I[Inannpyemble nmpeAMeTHBIE Pe3yJbTAThl OCBOEHUsSI YU4eOHOro Kypca «BeposiTHOCTB

U CTATHCTHKA»
8 ki1acc

° yuTaTh MHQOpPMAIMIO, TPEACTABICHHYIO B TaONUIaXx, Ha JUarpaMmax;
MPEJICTaBIATh JIAaHHBIC B BUJE TAONUIl, CTPOUTH JUArPAMMEI (CTOJIOMKOBBIC (CTONOUYATHIC) M
KpYroBbI€) IO MacCUBaM 3HA4YEHMUI;

° OTIMCBHIBATh U UHTEPIPETUPOBATH PEAIbHBIC YHUCIIOBBIE JaHHBIC, MTPEICTABICHHbBIC
B Ta0JMIIax, HA TUarpaMMax, rpapukax;

° UCIIOJIb30BAaTh ISl ONUCAHUS JaHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKH: CpEIHEE
apupmMeTHIecKoe, MeIiana, HanOOoJIbIlIee U HANMEHBIIIEe 3HAYCHUS, pa3Max;

° UMETh IIPEJCTaBJICHUE O CIy4allHOW M3MEHYMBOCTHM Ha IIpUMeEpax LIEH,
(u3NYECKUX BEIIMYNH, aHTPOTIOMETPUUYECKUX JTAHHBIX; UMETh MPEJICTABICHUE O CTATUCTUYECKON
YCTOWYHBOCTH.

9 kJacc

° U3BJIEKaTh U NMPeoOpa3oBbIBaTh MH(GOPMALINIO, MIPEJICTABICHHYIO B BHUJIE TaOIuLl,
yarpamm, rpauKoB; NPEACTaBIATh JaHHbBIE B BUJIE TaOMUL, AUarpaMM, TpauKoB;

° OTHCHIBATh JIaHHBIE C TIOMOIIBIO CTATUCTHYECKUX I[IOKa3aTeneil: CpeaHux
3HaYEHUH U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIapTHOE OTKJIOHEHHUE);

° HaXOJHUTh YaCTOTHl YMCJIOBBIX 3HAYEHUH M YacTOTHI COOBITUH, B TOM YHUCIE IO
pe3ynbTaTaM U3MEPEeHU U HaOTIOACHM;

° HaXxOOUTh  BEPOSITHOCTH  CIydyalHBIX  COOBITUH B OMNbITaX, 3Had
BEPOSITHOCTUAJIEMEHTAPHBIXCOOBITHH, BTOMYHCJIEBOIIBITaX c PaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUIMH;

° HCIOJIb30BaTh Trpaduyeckue MOJENH: JepeBO CIYy4aHOrO OSKCIIEpUMEHTa,
JarpaMMbl Dijepa, YuciioBas mpsMas;

° OTIEpUPOBATh TMOHATHSMH: MHOKECTBO, MOJMHOXECTBO; BBINOJHATH OMNEPALUU
HaJ MHOXXECTBaMHU: OOBEIUHEHHE, IIepeceueHue, JOMOJHEHUE; MEePEeYUCHIATh DIEMEHTHI
MHO>KECTB; IPUMEHSITH CBOMCTBAa MHOKECTB;

° UCIIOJIb30BaTh Ipaduyeckoe MPeICTaBICHUE MHOXXECTB M CBSI3eH MEXIy HUMU
JUIS OMKMCAHUS MPOLECCOB U SBJICHUHM, B TOM 4YHCJE MPH PEIICHUU 3a/ad U3 JPYTruX y4eOHBIX
MIPEIMETOB U KYPCOB.

10 xaacc
° W3BJICKaTh U TPeoOpa3oBbIBaTh MHGOPMAIHMIO, MPEACTABICHHYIO B Pa3IUYHBIX
HMCTOYHMKAX B BHjE TaOIHI, AuUarpaMm, rpadukoB; MHPEJICTaBIATH JaHHBIC B BHUAC TaOJWII,
aUarpaMm, rpaukoB;

° pewmaTb 3aJjayd OpPraHU30BaHHBIM IepeOOpPOM BapHaHTOB, a TaKXke C
UCIOJIb30BAHNEM KOMOMHATOPHBIX IPABUII U METO/I0B;

° UCII0JIb30BaTh ONUCATEIbHbIE XapaKTEPUCTHKH /111 MACCUBOB YMCIIOBBIX JAHHBIX,
B TOM YHCJIE€ CPEJHUE 3HAUEHUS U MEPbl paCCEUBAHMS;

° HAXOJUTh YaCTOThl 3HAYEHUN M YacCTOThl COOBITHS, B TOM YHCIE IMOJB3YyACh
pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHUH 1 HaOII0IeHHIA;

° HaXOJIUTh BEPOSITHOCTH CIyYalHBIX COOBITUH B M3yYEHHBIX OIBITAX, B TOM YHUCIIE

B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTapPHBIMU COOBITUSAMH, B CEPHUSIX UCIBITAHUNA IO IEPBOTO
ycrexa, B cepHusxX UcnbITaHuil beprymny;

° UMETh IMPEACTABICHUE O CIYy4alHOW BEJIMYMHE W O pPacIpelueIcHUuu
BEPOSITHOCTEM;
° UMETh TMpEeJCTaBICHHE O 3aKOHE OOJBIIMX YHCEl KaK O IMpPOSBICHUU

3aKOHOMEPHOCTH B CIy4alilHOM M3MEHUMBOCTH W O POJIM 3aKOHa OOJIBIIMX YUCEN B MPHUPOJC U
oO1ecTBe.
CnenuajibHbIe IPeIMeTHbIE Pe3yJIbTaThI:
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° BJIAQJICHUE 3PUTEIBHO-OCS3AaTENbHBIM CIIOCOOOM OOCIEIOBAHUSI U BOCHPUATHSA
LBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIbIX) perabeHBIX H300paKeHU MPEIMETOB, KOHTYPHBIX
n300pakeH reoMeTpUIecKuX GUryp M T.11.

° YMEHHE BBINOIHATh IPU MOMOIIM YEPTEHKHBIX MHCTPYMEHTOB I€OMETPHUYECKHE
MOCTPOEHHSI, HOCTPOCHHE TPaPuKOB (PYHKUUH, TUarpaMm M T.I1.

° YMEHHUE YUTATh [[BETHBIC (MM KOHTPACTHBIE, YepPHO-0enbIie) penbedHbie TpaduKu
AJIEMEHTAPHBIX (PYHKIIMH HA KOOPAMHATHOW IIOCKOCTH.

° BJIaJICHHE MIPABUIIAMHU 3aITUCH MAaTEMaTHIECKUX (POPMYJ M CIIEIIHMATIBHBIX 3HAKOB.

° BJIa/ICHUE IIPUEMaMU ITPe0Opa30BaHUsl MaTEMaTUYECKUX BbIPAKEHUI.
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TemaTn4eckoe IJIAHUPOBAHUE 11O y‘leﬁHOMy KYpcy «BQPOHTHOCTL H CTATUCTHKA»

8 kiaace

(1 yac B Heneo0, 34 yaca)

Ha3Baunmue
pasaeJa
(Tembl)

(4uci10 4acoB)

OcHoBHOE€ CoacpiKaHue

OcHoOBHBIE BH/IBI JeSITEJIbHOCTH oﬁyqamumxca

[IpencraBnenue

naHHbIX. (7 4.)

[IpencraBnenne NaHHBIX B BHAE TaONUI], AWAarpamMm, TpaduKoB.
3anonHeHue  TaOnMI, YTEHHWE M TOCTPOEHHE  JAMarpamm
(cTonOuKOBBIX (CTOJIOUATHIX) U KpPYroBbiX). UTeHue rpadukoB
peanbHBIX TporeccoB. V3BneueHne wHGOpMAMKM W3 AWArpaMM H
TaOJIMII, UCTIOIF30BaHUE W MHTEPIIPETANUS NaHHBIX. [IpakTudeckas
pabota «Tabmump». [IpakTrdeckas padora «JIuarpammeny.

OCBauBaTh CIIOCOOBI TMPEICTABIEHUSI CTATUCTHUYECKUX
JAHHBIX M YHMCIOBBIX MAacCHBOB C IMOMOIUIbIO TaOIHIl U
qyarpaMM C HCIHOJIb30BAHUEM aKTYaJIbHBIX M BaXKHBIX
JaHHBIX  (JAeMorpaduyeckue JJaHHBIC, TMPOU3BOJCTBO
MIPOMBIIUIEHHOW M CEJIIbCKOXO3SIMCTBEHHON NPOLYKIUH,
0O1IECTBEHHBIE U IPUPOHbBIE SBICHMUS);

M3y4aTh METO/bI Pa0OTHI C TAOIMYHBIMU U IpapUuecKuMu
MPEJICTABICHUSMH JIaHHBIX B XOJ€ MPAaKTUYECKUX padboT
(cocraBnenne TabnMIl M TOCTPOEHHE  JUArpamm
OTPaHUYEHHO).

OnucarenpHas
CTATUCTHKA.

9.)

(8

OnucarenpHasi CTaTHCTHUKA: cpefHee apupMeTHYecKoe, MeIuaHa,
pa3Max, HauOoJplllee W HaUMEHblee 3HAUCHHUS Habopa YHUCIIOBBIX
naHHbIX. [IpuMepwl ciydaitHOM wu3MeHuuBOCTU. [lpakTmyeckas]
pabora «CpeaHue 3HaUCHUSD.

OCBaMBaTh MOHATHUS: YACIOBOW HAOOP, Mepa IEHTPATbHON
TeHJEHIIMU (Mepa IIeHTpa), B TOM 4YHUCJIE CpEIHee
apudmMeTnIecKoe, MeraHa;

ONHCHIBaTh  CTATUCTUYECKHWE JaHHbIE C  IOMOIIBIO
CpeIHEro apu(PMETUUECKOTO U MEUAHbI; PeIIaTh 3a1a4u;
M3y4aTh CBOMCTBA CPEAHUX B XOJ€ MPAKTUUECKUX PabOT
OCBauBaTh TIOHATUSA: HauOOJblllee W HAaUMEHbIIEe
3HAYEHUS YHUCIOBOTO MaccHBa, pa3Max;

paboTaTh ¢ HE3HAKOMBIMU CIOBaMH U TEPMHHAMH,
MoJIy4yaTh JOTIOJHHUTEIbHBIE CBEIEHUS 00 OKpY)Kaloulem|
MUDE;

UHTEPIPETHPOBATh MOJYYCHHBIE B XOJ€ PEIICHUs 3a7auy]
JaHHbBIE;

MPUMEHSTHh TOJYYeHHbIE 3HAHUS JJIS OTMMCAHUS U aHATN3a
00BEKTOB U SIBJICHUN OKPYKAIOIIEr0 MUPA;

pemiath 3a7aud Ha BBIOOp crmoco0a OmucaHus AAHHBIX B
COOTBETCTBUM C TPUPOJONM JAaHHBIX U  IEIsIMHU
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HCCICA0BaHUs.

Crnyuaiinas
W3MCHUYUBOCTb.

(64.)

CnyuaiiHass UW3MEHYMBOCTH (mpuMepsl). Yactora 3HAYeHUH B
MacCHBE JaHHBIX. ['pynnupoBka. I'mcrorpammsel. IIpakTudeckas
pabora «CnyuyaiiHasi U3MEHYUBOCTD.

OCBaMBaTh IIOHATHA: YacTOTAa 3HAYCHWM B MacCUBE
JAHHBIX, TPYIIIMPOBKA JaHHBIX, THCTOIPAMMa;

YUTaTh M AHAJIW3UPOBATh THUCTOTPAMMBL, I0A0MPATH
HNOAXOJAIIMN 1Iar TPYNIUPOBKU Ui INPEACTaBICHUS
JTAHHBIX;

OCBauBaTh BOCIpPHUSATHE T'papUUECKOro MpeACcTaBICHUs
pa3HBIX BHUAOB CIy4YalHOM M3MEHYMBOCTH B XOJE
MPAKTHYECKON pabOThI.

Brenenne B
Teoputo Trpados.

(44.)

Cny4aiiHplii  5KciepuMEHT (OMBIT) M CIydailHOE COOBITHE.
BepositHocTe M yactoTa. Posib ManoBEpOATHBIX M IMPaKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpupojge U B oOmectBe.MoHera u
urpajgbHas KOCTb B TeopuH BeposiTHocTel. IlpakTtuueckas paboTa
«YacToTa BBINAAECHUS OpJIay.

ocBauBaTh MOHATHS: Tpad, BepInHa rpada, pedpo rpada,
CTENeHb (BaJICHTHOCTh BEPILIUHBI), LIETIb U UK,
OCBaMBaTh TOHATHS: MyTh B Tpade, dIEpoB MyTh, 00X0
rpada, opueHTUPOBaHHBIN Tpad;

pemarh 3aJaud Ha TIOMCK CYMMBI CTENEHEeH BepIInH
rpada, Ha mouck oOxona rpada, Ha MOUCK IMyTeH B
OPHEHTHPOBAHHBIX rpadax;

OCBaMBaTh CIIOCOOBI MPEICTABICHUSA 3aJad U3 Kypca
anreOpbl, T€OMETPUH, TEOPUM BEPOATHOCTEH, APYyrux
NpeAMETOB ¢ TMoMoOIIblo rpadoB  (KapThl, CXEMBbI,
UIEKTPUUYECKUE LENH, (YHKIUOHAIbHBIE COOTBETCTBUSA)
Ha NpUMepax Mo TOTOBBIM PUCYHKAM.

BepositHocTh
yacToTa
CIIy4aliHOTO
coObITHS. (4 4.)

U

I'pad, Bepmmna, pedpo. Crenmenb BepmuHBL. Ywucimo pédep u
cymMMapHasi creneHb BepiiuH.lIpencraBienue o cBsi3HOCTH rpada.
Hermn m mukiel. [lyrn B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBnenne 00 opueHTHpOBaHHOM Tpade. Pemienue 3amau c
MTOMOIIIBIO TPadoB.

OCBaWBaTh TMOHATHUSA: CIy4allHBIA ONBIT W CIy4ailHOE
coObITHE, MAJIOBEPOSATHOEC M TMPAKTHYECKH JTOCTOBEPHOE
coObITHE;

U3y4aTh 3HAUYMMOCTh MAJIOBEPOSTHBIX COOBITUH B
pUpoJie M OOIIECTBE HAa BAXKHBIX INpUMepax (aBapuw,
HECYACTHBIE ciydau, 3aIuTa MePCOHATILHOM
uH(popMaruu, nepeaaya JaHHbIX);

U3y4aTh POJIb KIACCHYECKUX BEPOSTHOCTHBIX MOJIENen
(MoHeTa, UrpaiibHasi KOCTh) B TEOPUHU BEPOSTHOCTEH;
HAOMIOJaTh M W3Yy4aTh YacTOTy COOBITHII B MPOCTHIX
HKCIIEPUMEHTAX B X0JI€ IPAKTHUUECKON pabOTHI.
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O0001menue,
KOHTpOJIb. (5 4.)

[IpencraBnenue naHHbIx. OnucaTtenbHas CTaTUCTUKA. BeposTHOCTL | @
CIIy9aifHOTO COOBITHSL. °

IIOBTOPSITh U3YYEHHOE U BBICTPAaUBaTh CUCTEMY 3HAHUN;
pelars 3a4a4y Ha IIPEACTABICHUE U ONMCAHUE JTAHHBIX C
IIOMOILIBIO U3YYEHHBIX XapaKTEPUCTHK;

00CyX1aTh MIPUMEPHI CITy4alHbIX COOBITHUH,
MaJIOBEPOSITHBIX " IIPAKTUYECKH JIOCTOBEPHBIX
CIIy4allHbIX COOBITMM, MX pOJIM B MPHUPOAEC U KU3HU
YEJI0BEKA.

9 kJacc
(1 yac B Heneuto0, 34 yaca)

Ha3Banmue
pasaeJa
(Tembl) OcHOBHOE coep:KaHue OcHOBHBIE BU/bI 1eITEJIbHOCTH 00y4A0IIHUXCH
(umcJiio
4acoB)
[ToBTOpEHME [IpencraBienue naHHBIX B BUE TaONUL, AUarpaMm, rpapuKoB. ® [IOBTOPSTh U3YUYEHHOE U BBICTPAaUBaTh CUCTEMY 3HAHUN;
Kypca 8 Kiacca. ® pemarh 33Ja4M Ha IPEICTAaBICHUE U ONMCAHUE JTAHHBIX C
(44.) MTOMOIIIbIO U3YUYCHHBIX XapaKTEPUCTHK;
® pemarb 33Ja4d  Ha MPEACTABICHUE TIPYNIUPOBAHHBIX
JAHHBIX U OIIMCAHUE CIy4ailHON N3MEHUYNBOCTH;
® pemarh 33Ja4d Ha OMNpPEACNICHHE YaCTOThl CIy4alHBIX
COOBITUH, TPUBOAWTH MPHUMEPHI CIYYaHHBIX COOBITHIA,
MaJIOBEPOSITHBIX u MPaKTUYECKU JIOCTOBEPHBIX
CIIy4allHbIX COOBITHH, MX pOJIM B MPHUPOAEC U KU3ZHU
YeJIOBEKa.
OnucarenpHas N3mepenue paccemBaHusi JaHHBIX. Jlucmepcus W CTaHIApTHOE | ® OCBaWBaTh  IMOHATHSA:  JUCIEPCHS W CTaHJIAPTHOE
CTaTHCTHUKA. OTKJIOHEHHUE YUCIIOBBIX HaOOpoB. JlnarpaMmma paccerBaHHUs. OTKJIOHEHHUE, HCIOIb30BaTh OSTU XapPaKTEPUCTUKHU IS
PacceuBanue OIMCAHUsl PACCEUBAHMUS ITAHHBIX;

JTaHHBIX. (4 4.)

BBIIBUT'aTh I'MIIOTC3bI 00 OTCYTCTBHUU WJIM HAJIUYHUU CBA3U
o JuarpamMmam pacCCuBaHUA;

paccMaTpuBaTh IMPUMCPHIL AuarpaMmm paccenuBanusl,
IMNOCTPOCHHBIX IO UMCIOIIUMCA JTaHHBIM.
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MmuoxecTtBa. (4

q.)

MHO0k€ecTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXKeCTBO. Onepanuu Haj
MHOXKECTBAMU:  OOBEIUHEHHE, IIE€PEeceucHue,  JONOJIHCHHUE.
CpoiicTBa omnepauuii HaJ MHOXECTBAMHU: IEPEMECTUTEIBHOE,
COYETATEIILHOE, PACIPEACIIUTENBHOE, BKIOYEeHH. Mcnobp30Banue

OCBaMBaTh IOHATHA: MHOKECTBO, DJIEMEHT MHOXKECTBA,
IIOJIMHOYECTBO;

BBITIOJTHATH OTEPAIlii HAJl MHOXECTBAMH: OOBCIUHCHHE,
nepeceducHme, TOTIOTHCHUE;

rpadU4ecKoro  MPEACTABICHHUS  MHOXECTB Ui OINUCAHUSA UCII0JIb30BAThH CBOMCTBA: [IEPEMECTUTENBHOE,
peanbHBIX IPOLECCOB U SBJICHUH, IPU PEIIECHUH 3a1a4. COYCTaTEIbHOC, pacpeaACIUTCIIbHOC, BKIIIOUCHUA,
UCTIOJIb30BaTh Tpaduyeckoe TpeICTaBICHUE MHOXKECTB
IpU OMHCAHMM pPEANbHBIX IMPOIECCOB U SIBICHUHU, MpHU
pelieHnH 3aJad U3 JIPYTUX Y4eOHBIX MpPEIMETOB H
KYpPCOB.
BepositHoCcTh DOneMeHTapHble  COOBITHS  ciydailHoro omnbita.  CrydaiiHble OCBaMBaTh MOHATHUS: DJIEMEHTAPHOE COOBITHE, CIydallHOE
CIIy4aitHOTO coObITus. BepositHocTi coObITif. ONBITEI ¢ PaBHOBO3MOKHBIMHU coObITHE KaKk COBOKYIMHOCTb OJarompusTCTBYIOIIHUX
coObITHs. (6 4.) aneMeHTapHbIMH COObITHsAMU. CrydyaiiHbiii BBIOOp. CBSI3b MEXIy 3JIEMEHTapPHBIX COOBITHH, PaBHOBO3MOKHbBIE

MaJIOBEPOATHBIMU W MNPAKTHYCCKHU JOCTOBCPHBIMU COOBITUSIMHA B
npupoje, obmectse U Hayke. [Ipaktuueckass padora «OmbITHI ¢
PaBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU COOBITHUSIMI.

dJIeMEHTapHbBIC COOBITHS,

pemaTh 3a/Ja4yu Ha BBIYUCIICHHE BEPOSTHOCTEH COOBITHUI
M0 BEPOSTHOCTSAM 3JIEMEHTApHBIX COOBITHH CIy4ailiHOTO
OIIBITA;

pemiaTh 3a/1a4i Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHI B
ONBITAX  C  PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHUCJIE C IOMOIIbIO KOMITBIOTEPA;
MIPOBOJIUTh M H3y4aTb OIBITBI C PaBHOBO3MOKHBIMU
3JIEMEHTAapPHBIMU COOBITUSAMHU (C HCIIOJIb30BAHUEM MOHET,
UTpajJbHBIX  KOCTEH, Jpyrux Mojeneid) B  XoJe
MPAKTHYECKON pabOTHI.

BBenenue B
Teoputo TpadoB.
(44.)

Hepeso. CBoiicTBa  JEpEBbHEB: €IMHCTBEHHOCTh  IIyTH,
CYILLECTBOBAaHUE BUCAYEH BEPLIMHBI, CBSI3b MEXK/1y UUCIOM BEPIINH
u uuciaom pédep. IlpaBuno ymHOXeHus. Pemenue 3amau ¢
MTOMOIIIBIO TPadoB.

OCBauBaTh MOHATHUA: JIEPEeBO Kak rpad Oe3 1uKia, BUCSIYas
BepIIMHA (JIHCT), BETBb JIEPEBa, MyTh B JEpEBE, TUAMETP
JepeBa;

HU3ydaTb CBOMCTBA ACpEBa: CYHICCTBOBAHUC BUCSUCH

BCPIINHEI, CIAUHCTBCHHOCTH nyTH MCKAY ABYMsI
BCpIINHAMH, CBsA3b MCKAY UYHUCIOM BEpPIIMH W YHUCIOM
p&bep;

pelmars 3aJadyd Ha IIOMCK M IIEPEUYUCIICHHE IIyTed B
JiepeBe, ONpeiesieHUe Yrcia BepIIuH Wi pédep B Jepese,
00x0/1 OMHApHOrO JAepeBa, B TOM YHUCIIE C NMPUMEHECHHEM
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IIpaBUJIa YMHOKEHHSL.

Crnyuaiinbie
coObITHS. (8 4.)

[MpotuBomnonoxueie codbrTrs. uarpamma Diinepa. OO0beAnHEeHNE
u mepeceueHue cooObiTuil. HecoBmectHbie coObiTus. Dopmyna
CIIOKEHHsI BEpOSITHOCTEM. YCioBHas BepoATHOCTh. IIpaBuio
YMHOXCHUS. HesaBucumele COOBITHSL. [IpencraBnenue
JKCIIEPUMEHTa B BHJE jAepeBa. PeleHue 3anauy Ha HaxOXKIEHHE
BEPOSITHOCTEN C IMOMOIIBIO JEpeBa CIy4alHOrO0 SKCIEPUMEHTA,
auarpamMm Disepa.

OCBauBaThb  IOHATHS:  B3aUMHO  IIPOTUBOIOJIOXKHBIE
COOBITHSA, OIepaluu HaJ COOBITUAMH, OOBEAUHEHHE U
nepecedyeHre CoOBITUIM, auarpamma OJiinepa (Dunepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHS;

U3y4aTb TEOPEMBI O BEPOSTHOCTU OOBEIUHEHMS IBYX
coObITH ((hOpMYITBI CIIOKEHUS BEPOATHOCTEH );

pemath 3agadd, B TOM YHCJIE TEKCTOBBIE 3aJaydl Ha
ompeieNieHre BEpOSATHOCTEN OOBEMHEHUS U TIEPECCUCHUS
COOBITHII C TOMOUIBIO YHMCIOBOM MpPSAMOM, Auarpamm
Ditnepa, GOpMYIIBI CIOKEHUSI BEPOATHOCTEH;

OCBauBaTh MOHATHS: MPABUIIO YMHOXKEHUS BEPOSTHOCTEH,
yCIIOBHAsl BEpPOSITHOCTh, HE3aBHCHUMBIE COOBITHS JIEPEBO
CIIy4allHOTO OIIBITA;
u3y4yaTb  CBOWCTBA
COOBITHI;

pemiath 3aJaud Ha OMpeIeNieHue U HCIO0JIb30BAHUE
HE3aBUCHUMBIX COOBITHIA;

peliarh 3aJaud Ha IOHCK BEPOSATHOCTEW, B TOM 4YHUCIE
YCIOBHBIX, C HCIOJb30BAaHUEM JIepeBa CIy4ailHOro
OTIbITA.

(ompenenenusi)  HE3aBUCHUMBIX

O0o01menue,
KOHTPOJIb. (4 4.)

[IpencraBnenne panHbiX. OmnucarenbHas craTucTUka ['padwl.
BeposTHOCTB city4aitHOTO COOBITHSI.

MOBTOPSTh U3yYCHHOE U BBICTpAaUBaTh CUCTEMY 3HAHMIA;
peliaTth 3a7jauu Ha MpeICTaBICHUE U OMMCAaHUE JaHHBIX C
MOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK;

peliaTth 3aJa4u ¢ IpUMEHEeHUueM rpagos

peliaTth 3a/1a4i Ha HaXO0KJIEHUE BEPOATHOCTU CIy4YailHOTO
COOBITHS TIO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI, B

TOM qucCJie B OIIbITax C PaBHOBO3MOKXHBIMHA
QJICMCHTAPHbBIMHU CO6LITI/I${MI/I;
peuiaTtb 3agaquu Ha HaXO0XJICHUC BCPOHTHOCTGIZ

O6T>€I[I/IHCHI/I$I U TCPEeCCUCHUA CO6I>ITPII>1, B TOM 4YHCIIC
HC3aBUCHUMBIX, C HCIIOJIB30BaAHUEM Fpa(bI/I‘-ICCKI/IX
Hpe,I[CTaBHeHI/Iﬁ " ICpCBa CHy‘lElfIHOFO OIIbITA.
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10 kaace

(1 yac B Hene10, 34 yaca)

Ha3zBanue
pasaesia (TeMbl)
(4uci10 4acoB)

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxm

IToBTOpEHUE
Kypca 9 kmacca.
(44.)

[IpencraBieHre MaHHBIX B BHUJjE TaOMUI], auarpamm, rpadukos,
WHTEpIpeTais JaHHBIX. UTeHHWEe | TMOCTpOeHHEe TabmuIl,
TUarpaMm, rpauKoB 10 PEATbHBIM JaHHBIM.

MOBTOPSITh U3YUYEHHOE U BBHICTPAUBATh CUCTEMY 3HAHUIA;
pemaTh 3a/1a4u Ha MPEJICTABIICHUE U OTIMCAHUE JAHHBIX;
pemaTh  3aJaud  HAa  HAXOXJICHHE  BEPOSTHOCTEH
00BbEIMHEHUSI U TIEPECEUYCHHsS] COOBITUH, B TOM YHCIE
HE3aBUCHUMEIX, C  HUCIOJB30BaHMEM  Tpaduueckux
MPEJCTABICHUI U JEPEBA CIYYAHOTO OIbITA.

DIIeMEHTHI
KOMOMHATOPUKHU

.(74)

[TepeGop BapmanToB. IlepectanoBku u (aktopuan. CoueraHus u
yucino coderanuil. TpeyronbHuk Ilackams. Pemenwe 3amau ¢
WCII0JIb30BAaHNEM KOMOMHATOPUKH.

pemarp 3a/1aui nepedopoM BapHaHTOB;

OCBaMBaTh TIOHSATHS: KOMOWHATOPHOE  TPaBHIIO
YMHOXCHUsI, YIOPSIOUYEHHAs Tapa, Tpoidka OOBEKTOB,
NEepeCcTaHoOBKa, (hakTopual 4YHcia, COYeTaHHe, YHUCIIO
COYeTaHMi, TpeyronbHuk [lackans;

pemiarh 3aJa4d Ha IEpPEeUUCIICHHE YMOPAIO0YEHHBIX Map,
TPOEK, TMEpeunucIeHHe TepecTaHOBOK M  COYETaHUU
3JIEMEHTOB PAa3IMYHBIX MHOXECTB;

pemiath 3aJayd Ha MPUMEHEHHWE YHCIa COYETaHUW B
anredpe (cokpaméHHoe yMHOXeHne, onHoM HproToHa);,
pemiatb, HOpUMEHssT KOMOMHATOPWUKY, 3aJadyd  Ha
BBIYHCIICHHE BEPOSITHOCTEN.

I'eomerpuuecka
s BEPOSTHOCTb.

(3 4)

I'eomeTrpuueckass BeposTHOCTh. CilydallHBIA BBIOOP TOYKH W3
(burypsl Ha TIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH.

OCBauBaTh IOHATHUEC reOMeTqueCKOﬁ BEPOATHOCTH,
pe€uiaTh 3aJa4 Ha HaXOXJICHUC BCPOHTHOCTCP'I B OIIbITAx,
MMpCACTAaBUMBIX KakK BLI60p TOYCK M3 MHOTI'OYI'OJIbHUKA,
Kpyra, OTpe3ka WIH AyI'd OKPYXHOCTH, UYHUCIOBOI'O
IMTPOMCIKYTKaA.

HcnprTanus
bepuymmu. (6
9.)

Hcneitanne. Yenex m Heynada. Cepusi MCHBITaHMM O IIEPBOTO
ycnexa. Mcnbitanus beprymim. BepostHocTtu coObiTuii B cepun
ucnbiTanuii  bepnymmu. Ilpaktudeckas paborta «McnblTaHus
bepuymm».

OCBaMBaTh MOHATUS: UCIBITAHUE, FIIEMEHTAPHOE COOBITHE
B UCHbITaHUM (YCHeX M Heyjada), cepusi HUCHbITaHUH,
HACTyIJICHME TepBOro  ycmexa (Heydauw), cepus
ucneITaHui bepuyinu;

pelaTh 3a/1a4 Ha HaX0KJICHHE BEpOATHOCTEH COObITUH B
CEepUM WCIBITAHWHA 1O INEPBOTO yCIlexa, B TOM YHCIIE C
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npuMEHeHHEM  (OpMYNIBI  CYMMBl  T'€OMETPHUYECKOU
IIPOTPECCUU;
pemate  3aJa4d = HAa  HAXOXKJIEHHME  BEPOSATHOCTEHN

AJIEMEHTApHBIX COOBITUI B cepuu UcCHbITaHUI bepHymu,
Ha HAaxO0XJCHHUE BEPOSATHOCTU ONIPEIACIEHHOIO 4YHCIa
YCIIEXOB B CEpPHUH UCIIBITAHUN bepHyiu;

u3ydyaTb B XOJ€ NPAaKTUYECKOH pabOThl CBOMCTBA
BEpPOSITHOCTH B CEPUM UCTIbITAaHUN bepHyium.
Cnyyvaitnas CnyyaiiHas ~ BelMYMHAa W pACHpelieieHHE  BEpPOSITHOCTEM. OCBOMTH TOHATHS: CiydailHas BeJIMYMHA, 3HAUYEHUE
BenuuuHa. (6 4.) | Matemaruueckoe 0XKUJaHUE 51 JIACTIEPCHSL. [Tpumepsr CIy4ailHOM BEJIMYMHBI, PACIIPEJEIIEHNE BEPOSITHOCTEN;

MaTeMaTHYECKOI0 OXHJAaHUA KaK TEOPETHUECKOI0 CpPEIHEro
3HAUEHUS BEIMYMHBI. MaTemaTHueckoe OXXHJIaHUE M AUCIIEPCHS
CIIy4ailHOM BEIWYMHBI «YHCIIO YCIIEXOB B CEPUU HCIIBITAHUU
beprymm.

[Tonsatue o 3akoHe OosbImx yucen. M3mMepeHne BEpOSITHOCTEH C
MOMOIIBI0 4YacTOT. Posib M 3HaueHue 3aKOHa OOJIBIIMX YHCEN B
MpUPO/Ie U OOIIECTBE.

u3ydaTb U OOCYXJaTh TPUMEpPHl JUCKPETHBIX U
HEMPEPHIBHBIX CIYYAMHBIX BEIMYUH (POCT, BEC UEIOBEKA,
YUCJICHHOCTh HACEJICHHUS, IPYyTrie U3MEHUYNBHIC BETUINHBI,
paccMaTpUBaBIIMECS B Kypc€ CTATUCTHUKH), MOJEIBHBIX
CIy4allHBIX BEIWYWH, CBSI3aHHBIX CO CIy4aWHBIMU
omblTaMu (OpocaHue MOHETBI, WIpPAJBHOW KOCTH, CO
CIIy4ailHIM BBHIOOPOM H T. 11.);

OCBauBaTh  TOHATHUS:  MaTeMaTHYecKoe  OXHJaHue
CIIy4alHOM BEJIWYMHBI KaK TEOPETUYECKOE CpeaHee
3HAYEHUE, TUCIEPCHUS CIIyYalHOW BEJIMYMHBI KaK aHajIor
JMCTIEPCUU YUCIIOBOTO HAbOpa;

pemiath 3aJayd  HAa BBIYMCICHHE MAaTEMaTH4eCKOIro
OXUJAHUSI W  JUCHEPCUM  JUCKPETHOW  CllydallHOU
BEJIMYMHBI 110 33JIaHHOMY pacIpelle]ieHHI0, B TOM YHUCIIe
3a[a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU;
3HAKOMUTBCA C MaTeMaTHUYeCKUM  OXUJAaHUEeM U
JUCTiepcueil HEKOTOPBIX paclpelielieHuid, B TOM 4YHUCIe
pacrpefiefieHus] ClydailHON BENTUYMHBI «YHUCIIO YCIIEXOB)
B CepuM UcnbITaHui bepnyiy;

U3y4aTh YACTOTY COOBITHS B MOBTOPSIOUIUXCS CIy4alHBIX
ONBITAX KaK CIy4YaiHYIO BEIIMUUHY;

3HAKOMHUTBCS C 3aKOHOM Oouspimux uucen (B dopme
bepnymin): mnpu OONBIIOM 4YHCIE OMBITOB YacToTa
coOBITH OIHM3Ka K €0 BEPOSITHOCTH;
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pelarh 3a7auyd Ha U3MEPEHUE BEPOSITHOCTEHN C IMOMOIIBIO
4acToT;

00CyX/1aTh pOJIb 3aKOHA OOJBIINX YHCENT B 0O0OCHOBAHUH
YaCTOTHOTO METOJA U3MEPEHUS BEPOSTHOCTEH;
o0CyX/1aTh 3aKOH OOJIPIIMX 4YHCENl KaK IPOSBICHHE
CTaTUCTUYECKOHN yCTOMYMBOCTU B U3MEHUYMBBIX SIBJICHUSIX,
poJIb 3aKOHa OOJBIIMX YHUCEN B IMPUPOJE U B KU3HU
YeJIOBEKA.

O0o06111EHNE,

KOHTPOJIb. (8 4.)

CrnyyaiiHble BETUYHUHBI U paclpeeseHus!.

[Ipencrasnenue JTAHHBIX. OnucarenbHas CTaTUCTHUKA.
BeposaTHOCTh ciy4aifHOTO COOBITHS. DJIeMEHThl KOMOMHATOPHUKHU.

MOBTOPATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM;
peuIaTh 3a/1a4M Ha MPEJICTABICHUE U ONTMCAHUE JAHHBIX;
pemaTth 3a7a4d Ha HaXOXKJIEHHWE BEPOSITHOCTEW COOBITHA,
B TOM YHCJI€ B OIBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMU COOBITHAMH, BEPOATHOCTEMN
OObEIMHEHHUsI W TepecedeHus: COOBITHH, BBIUUCIATH
BEPOSITHOCTH B ONBITaX C CEPUSAMH  CIyYalHBIX
HACITBITAaHUH.

IHOYPOYHOE IINTAHUPOBAHHE

5 KIIACC
Kommriecreo acos JIeKTPOHHbIE HU(PPOBbIE
Ne n/m | Tema ypoxka Beero Konrtponsubie | Tpakruueckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypcebl
1 JlecaTuyuHas cucTeMa cuucieHus. Psn 1 bubnuoreka [JOK
HATYpaJIbHBIX YHCEI https://m.edsoo.ru/f2a0ccOc
5 JlecsaTuuHas cucteMa cuucienus. Py 1
HaTypaJbHbBIX YUCET
3 Harypanbhnsii pan. Yucio 0 1 Bu6nuoreka [JOK
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https://m.edsoo.ru/f2a0cc0c

https://m.edsoo.ru/f2a0cafe

4 Harypainbhsiii paa. Yucio 0
5 HatypaibHble uncna Ha KOOpAUHATHON bubnuorexa [JOK

npsMOi https://m.edsoo.ru/f2a0e0fc
5 HatypainbHble uncia Ha KOOpIUHATHON bubnuorexa [JOK

npsSIMOi https://m.edsoo.ru/f2a0e2a0
; HarypanbsHblie uriciia Ha KOOPAMHATHON bubnuorexa [JOK

npsSIMOi https://m.edsoo.ru/f2a0e426
5 CpaBHeHHE, OKpYIJIEHNE HAaTypajJbHbIX bubmuorexa [JOK

qucen https://m.edsoo.ru/f2a0ce32
9 CpaBHeHHeE, OKPYIJIEHUE HATYpPaIbHbBIX bubmuorexa [JOK

quce https://m.edsoo.ru/f2a0cf54
10 CpaBHeHHeE, OKPYIJIEHUE HATYpaIbHbBIX bubmuorexa [JOK

qyce https://m.edsoo.ru/f2a0d300
11 CpaBHeHUeE, OKPYIJICHHE HAaTypaIbHbIX bubnmuorexka [JOK

qucen https://m.edsoo.ru/f2a0d440
12 CpaBHeHuEe, OKpYIJIEHHE HATypallbHbIX

qucen
13 ApudmMeTrnueckue TeUCTBUS C bubnunoreka [JOK

HATypaIbHBIMH YKCIaAMHU https://m.edsoo.ru/f2a0eaca
14 Apugpmernueckue neicTBus ¢ bubnuoreka [IOK

HaTypaJIbHBIMHU YHCIIAMU https://m.edsoo.ru/f2a0f5ba
15

Apugpmernueckue neicTBus ¢

bubmuoreka [JOK
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https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba

HaTypaJlbHbIMU YU CJIaMU

https://m.edsoo.ru/f2a0f704

Apudpmernueckue 1eicTBUS C

bubmmorexa [{OK

16
HATypaJIbHBIMH YHCIAMHU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue ASHUCTBUS C bubnuorexa [JOK
HATYpaJbHBIMHU YHCIIAMHU https://m.edsoo.ru/f2a1015e
18 Apudmernueckue AeMCTBUS C bubnuorexa [JOK
HATYpaJbHBIMHU YHCIIAMHU https://m.edsoo.ru/f2a10c3a
19 Apudmernueckue AeMCTBUS C bubnnorexa [JOK
HATypaJTbHBIMH YHCIAMHU https://m.edsoo.ru/f2al10da2
CBoiicTBa HYJIS TP CIIOXKEHNU U
o bubmuorexa [JOK
20 YMHOKEHUH, CBOWCTBA SIMHUIIBI TIPU .
MHOKeHHII https://m.edsoo.ru/f2al04ec
CBolicTBa HYJIS MPU CIIOKEHUH U
21 YMHOXEHHWH, CBOMUCTBA €MHUIIBI TIPH
YMHOXCHHU
[lepemecTuTENBHOE U COYETATEIILHOEC BuGnorexa LIOK
22 CBOMCTBA CIIOKCHHSI 1 YMHOKCHUS
y ’ https://m.edsoo.ru/f2a0ef3e
pacrpeneMTeIbHOe CBOMCTBO YMHOKCHUS .
[lepemecTUTENBHOE U COYETATEIILHOE
23 CBOMCTBA CIIOKEHUSI 1 YMHOXKEHUS,
pacrpeeNTeIbHOE CBOMCTBO YMHOKCHUS
[lepemecTuTenbHOE U COYETATENILHOE
24 CBOMCTBA CJIOKEHUS U YMHOKEHUH,

pacnupeaciIuTCIbHOC CBOMCTBO YMHOXCHUA
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https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

HGHI/ITGHI/I W KpaTHBIC YK CJia, Ppa3JIOKCHUC

25
4yciIa Ha MHOXKUATEIN
26 Jlenutenu U KpaTHBIE YKCIIA, PA3JI0KEHNE bubnuorexa [JOK
YHCIIa HA MHOKATEIHN https://m.edsoo.ru/f2al116b2
27 Jlenutenu U KpaTHBIE YKCIIA, PA3JI0KEHNE
4HciIa Ha MHOKUATEIN
bubmmoreka [{OK
28 Jlenenue ¢ octaTkom https://m.edsoo.ru/f2a1116¢
bubmoreka [IOK
29 Jlenienue ¢ ocTaTkom https://m.edsoo.ru/f2all4fa
30 IIpocTeie ¥ cCOCTaBHBIE YKCIA bubmorexa ITOK
p https://m.edsoo.ru/f2a11a90
31 IIpocTeie 1 cocTaBHBIE YKCIIa bubmorexa IOK
p https://m.edsoo.ru/f2allbb2
bu6mmoreka [JOK
32 [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9 https://m.eds0o.ru/f2a11806
bu6mmoreka [JOK
33 [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9 https://m.eds0o.ru/f2al 196e
34 YucaoBbIe BEIPAXKEHUS, HOPANOK IEHCTBUN bubmorexa [IOK
p » TOPAAOK A https://m.edsoo.ru/f2a11f18
35 YucnoBble BEIpaKeHUS, HOPAIOK JIeHCTBUNA bubmorexa [IOK
p » MOPAAOK A https://m.edsoo.ru/f2a12080
36 HucnoBble BEIPAXKEHUS; TOPAIOK ACHCTBUN

bu6mmoreka [JOK
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https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080

https://m.edsoo.ru/f2al23fa

Pemiennie TeKCTOBBIX 327124 Ha BCE

bubmmorexa [{OK

; .
3 apudmeTHuecKue AeUCTBHS, HA JIBIDKCHUE U https://m.eds0o.ru/f2a0f894
MTOKYITKH
38 zeII/IH;;ZITeHT:;:f;: H;‘ﬁiiii‘;f‘z; CleapDKeHHe u bubmuotexa LIOK
P A e https://m.edsoo.ru/f2a0f9fc
MTOKYITKH
39 EGII/III;;ZI:HTLIG;:(;T;: H;(ﬁgciii}lz; cle?.I/DKeHI/Ie u bubmuotexa LIOK
P A e https://m.edsoo.ru/f2al21a2
MTOKYITKH
40 Eeslgﬁjfnie;:f;: H;(I‘/'Igciii{HIi; cle31/I)I<eHI/Ie u bubmmorexa LIOK
P A e https://m.edsoo.ru/f2a12558
MTOKYTIKH
41 zefgﬁgjnie;:f;: H:flgce}rf;IHi; CIGSI/DKGHI/IG u Bubmmorexa [IOK
P A e https://m.edsoo.ru/f2a12832
MTOKYTIKH
PP AR — buaotexa LIOK
P A e https://m.edsoo.ru/f2a12990
MTOKYTIKH
43 KonTtponbHas paboTa o tTeme bubnunoreka [JOK
"HarypaibHble Yrcia U Hy/Ib" https://m.edsoo.ru/f2al2cba
bubnuoreka [JOK
44 Touka, npsimMasi, 0Tpe30K, Jiyd. Jlomanas https://m.edsoo.ru/f2a0d54e
45 W3mepenue AMUHBI OTpe3Ka, METPHUUECKUe bubnunoreka [JOK

CANHUIBI U3MCPCHUS JJINHBI

https://m.edsoo.ru/f2a0daee
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https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee

W3mepenue nnuHbl 0Tpe3Ka, METPUUECKHE

bubmuoreka [JOK

46 CIMHUIIBI U3MEPEHUS TUHBI https://m.edsoo.ru/f2a0df3a
bu6mmoreka [{OK
41 OKpYKHOCTS i Kpyr https://m.edsoo.ru/f2a0d684
48 OKpYXHOCTH U KPYT
49 [IpakTnueckas pabora o treme bubnuorexa [JOK
"TlocTpoenue y3o0pa 13 OKpyKHOCTEH" https://m.edsoo.ru/f2a0d7e2
50 VYron. [IpsMoi, oCTpblii, Tynou u bubnuoreka [JOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. [IpsMoit, oCTpBIi, TyIIOW 1
Pa3BEPHYTHIN yIIIbI
bu6mmoreka [IOK
52 Hsmepertie yrios https://m.edsoo.ru/f2a1319c
bu6mmoreka [IOK
>3 Hsmepertne yriios https://m.edsoo.ru/f2a132fa
bu6mmoreka [JOK
>4 Hsmepertne yriios https://m.edsoo.ru/f2a13476
55 [IpakTrueckas paboTa o Teme bubnnorexa [JOK
"TlocTpoenue yrios" https://m.edsoo.ru/f2a13606
56 HpoOs. [IpaBuiabHBIC U HETPABUIILHBIE bubnunoreka [JOK
apooH https://m.edsoo.ru/f2a13764
57 JpoOb. [IpaBuiibHbIE U HETIPABUIIbHBIE bubnuoreka [IOK

npodu

https://m.edsoo.ru/f2al13c8c
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https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c

58

Hpo6b. [IpaBuiibHBIE U HETTPABUIILHBIC

bubmuoreka [JOK

npoou https://m.edsoo.ru/f2a14146
59 Hpo6b. [IpaBuiibHBIC U HETIPABUIIEHBIC bubnuorexa [JOK

apoou https://m.edsoo.ru/f2a153f2
60 HpoOb. [IpaBuiibHBIE U HETIPABUIILHBIC bubnuorexa [JOK

apoou https://m.edso0.ru/f2a15582
. bubnuorexa [JOK

61 OcHoBHoe cBOFCTBO ApOGH https://m.edsoo.ru/f2al43e4
. bubmuorexa [JOK

62 OcHoBroe cofCTBO ApOGH https://m.edsoo.ru/f2al451a
. bubmuorexa [JOK

63 OcHoBroe cOFCTBO ApOGH https://m.edsoo.ru/f2a1463c
. bu6mmoreka [IOK

o4 OcHoBroe cBofCTBO ApOGH https://m.edsoo.ru/f2al475e
. bu6mmoreka [JOK

05 OcroBroe cOfCTBO ApOGH https://m.edsoo.ru/f2a14c90
. bu6mmoreka [JOK

06 OcroBroe cOFCTBO ApOGH https://m.edsoo.ru/f2al4de4

67 OCHOBHOE CBOMCTBO ApoOH

. bubnuoreka [JOK

68 Cpasnenie apodeit https://m.edsoo.ru/f2al4f74
69 CpaBuenue apo0eit bubmorexa LHOK

https://m.edsoo.ru/f2al51f4
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https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4

70

CpaBuenue npobeit

71 CpaBHenue npo0Oeit
79 CrnoxeHue ¥ BBIYUTaHUE 0OBIKHOBEHHBIX bubnuorexa [JOK

npooeit https://m.edsoo.ru/f2al7cc4
73 CrnoxeHue ¥ BBIYUTaHHE 0OBIKHOBEHHBIX bubnuoreka [JOK

npooeit https://m.edsoo.ru/f2al7e54
74 CrnoxeHue ¥ BBIYUTaHUE 0OBIKHOBEHHBIX bubnuorexa [JOK

npooeit https://m.edsoo.ru/f2a1802a
75 CrnoxeHue ¥ BEIYUTaHUE 0OBIKHOBEHHBIX bubmuorexa [JOK

npooeit https://m.edsoo.ru/f2al81ce
76 CI10)KeHHUE ¥ BEIYUTAaHUE OOBIKHOBECHHBIX bu6mmoreka [IOK

npobei https://m.edsoo.ru/f2a1835e
77 CrnosxeHue U BBIYUTaHHE OOBIKHOBEHHBIX

npooei
78 CrnosxeHue ¥ BbIYUTaHHE OOBIKHOBEHHBIX

npooei
79 CrnosxeHue ¥ BbIYUTaHHE OOBIKHOBEHHBIX

npooOei

bubmuoreka [JOK
80 Cuewarnas 1pods https://m.edsoo.ru/f2a1592e
bu6mmoreka [JOK

81 Cuemaras 1pods https://m.edsoo.ru/f2al5a5a
82 CwmerianHas 1po0b

bu6mmoreka [JOK
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https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a

https://m.edsoo.ru/f2a15h68

bubmmorexa [{OK
83 Cuewannas Apode https://m.edsoo.ru/f2al5e2e

84 YMHOXEHUE U JeJIeHHe 0OBIKHOBEHHBIX bubnuorexa [JOK
Ipo0eit; B3aMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2al184e4

85 YMHOXeEHUE U JeJIeHHe 0OBIKHOBEHHBIX bubnuorexa [JOK
Jpo0eii; B3BaMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a18692

86 YMHOXeEHUE U JeJIeHHe 0OBIKHOBEHHBIX bubnuoreka [JOK
Ipo0eii; B3BaMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a18a20

87 VYMHOKEHNE U AeIeHne OOBIKHOBEHHBIX bu6moreka [IOK
Ipo0eii; B3BaMMHOOOpaTHBIE APOOH https://m.edsoo.ru/f2a18b56

88 VYMHOKEHUE U [ejieHne OOBIKHOBEHHBIX bu6mmoreka [IOK
npo0Oeii; B3BaMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a19088

89 VYMHOKEHNE U [ejIeHne OOBIKHOBEHHBIX bu6mmoreka [IOK
npo0Oeii; B3BaMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a19560

90 VMHOKEHUE U AejieHre OOBIKHOBEHHBIX bu6mmoreka [JOK
npo0Oeii; B3aMMHOOOpaTHbIE APOOH https://m.edsoo.ru/f2a196a0

91 YMHOXKEHUE U JeJIEHHE OOBIKHOBEHHBIX bu6mmoreka [JOK
Ipo0Oeii; B3aMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a198da

92 Pemienune TeKCTOBBIX 33124, COIEPIKALINX bubnunoreka [JOK
npoou. OCHOBHBIE 3aJ1a4X Ha JIpoOH https://m.edsoo.ru/f2al181ce

93 Pemienune TeKCTOBBIX 33724, COIEPIKALINX bubnunoreka [JOK

npo6u. OCHOBHBIE 3a/1a4u Ha Ipoou

https://m.edsoo.ru/f2a1835e
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https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e

Penienne T€KCTOBBIX 3aaa4, CoACprKalnx

bubmuoreka [JOK

4

o napo6u. OCHOBHBIE 33/1a4U Ha APOOH https://m.edsoo.ru/f2al18c5a
95 Pemenne TeKCTOBBIX 3a7a4, COIEPIKALNX bubnuorexa [JOK

npoou. OCHOBHBIE 3a/1a4X Ha IpoOH https://m.edsoo.ru/f2a18e76
96 Pemenue TeKCTOBBIX 3a7a4, COIEPIKALNX bubnuorexa [JOK

napoou. OCHOBHBIE 3a/1a4X Ha JIpoou https://m.edsoo.ru/f2a18f7a
97 Perrenne TeKCTOBBIX 3aj1a4, COAEPKALTUX bubmmoreka [{OK

npoou. OCHOBHBIE 3a/1a4X Ha IpoOH https://m.edso0.ru/f2a199f2
98 Pemenne TeKCTOBBIX 3a7a4, COACPKAIINX bubmoreka [IOK

npoou. OCHOBHBIE 3a/1a4X Ha IpoOH https://m.edsoo.ru/f2al9c2c
99 Pemenne TeKCTOBBIX 3a7a4, COACPKAIINX bu6moreka [IOK

npoou. OCHOBHBIE 3a/1a4X Ha Ipoou https://m.edsoo.ru/f2alald6
100 Pemenne TekCTOBBIX 3a7a4, COACPKAIINX bu6mmoreka [IOK

npoou. OCHOBHBIE 3a/1a4X Ha IpoOH https://m.edsoo.ru/f2ala2ee
100 | warewemmscosan sopamenmi 1 buGmorera LIOK

. P https://m.edsoo.ru/f2ala3fc

MpeI0KeHui

[Ipumenenue OykB AJIs 3aMIUCU
102 MaTeMaTHYEeCKUX BBIPAKCHUHN U

NpeI0KEHUN
103 KonTtponbHas padoTa o teme bubnnoreka [JOK

"OOBIKHOBEHHBIE poou" https://m.edsoo.ru/f2ala5le
104 MHoroyroiasHuUkH. YeTbIpEXYroJIbHIUK, bubnuoreka [IOK

IpsAMOYT'OJIbHHUK, KBaJApaT

https://m.edsoo.ru/f2al6ae0
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https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0

MHoroyrosasHUKH. YeTbIpEXYTroJIbHUK,

bubmuoreka [JOK

1
05 PSIMOYTOJIbHUK, KBaJIPaT https://m.edsoo.ru/f2al6c7a
[IpakTuyeckas pabora o Teme
"[locTpoenue NpsMOYroJIbHHUKA C bubnuorexa [JOK
106 . .
3aJJaHHBIMH CTOPOHAMH Ha HEJTMHOBAHHOMN https://m.edsoo.ru/f2al6ele
Oymare"
bubmmoreka [{OK
107 T
0 PEYTOIIBHIE https://m.edsoo.ru/f2a16194
108 TpeyronsHHUK
[Tnomane 1 nepuMeTp MPSIMOYTOJIEHUKA U
MHOT'OYT'OJIBHUKOB, COCTAaBJIICHHBIX U3 bubnuoreka [IOK
109 .
NPSMOYTOJIbHUKOB, €ANHHIIBI U3MEPEHHUS https://m.edsoo.ru/f2al16fe0
TUTOTIATH
[Tnomane u nepuMeTp MPSIMOYTOJIbHUKA U
110 MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 bubmuorexa [JOK
[PSIMOYTOJIbHUKOB, ¢IUHHUIIBI H3MEPCHHSI https://m.edsoo.ru/f2a17184
TUTOIIA M
[Tnomane u nepuMeTp MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 bubmuoreka [JOK
111
PSMOYTOJbHUKOB, €ANHHIIBI H3MEPEHHUS https://m.edsoo.ru/f2a17328
TUTOIIA M
bubmuoreka [JOK
112 Hepmmetp mioroyrobHitia https://m.edsoo.ru/f2a1691e
113 IlepumeTp MHOTOYroNIbHHUKA
114 JlecsaTuuHas 3anmuch Ipooeit

bu6mmoreka [JOK
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https://m.edsoo.ru/f2a16c7a
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https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
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https://m.edsoo.ru/f2a17328
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https://m.edsoo.ru/f2alb55e

115 HecsaTianas 3amuce apooeit ﬁﬁﬁ/ﬁﬁiiﬂﬁﬁzﬂ b87e
116 | Jlcmnmmas samncs aposei oS edsoo, 1 Zalbefe

117 CpaBHEHHE NECATUYHBIX TpoOei Eggg?;;;;ﬁii?lj/fzﬂﬂga
118 CpaBHEHHE TECATUYHBIX TpoOei Eggg?;;:;ﬁii?lj/fzalcwe
119 CpaBHEHHE NECATUYHBIX TpoOei ﬁgggjl/(gziiﬂﬁ/fzalcboz
120 CpaBHEHHE TECATUYHBIX Ipobei ﬁgggjl/?;zii(iﬁ/fgalccze
121 CpaBHEHHE TECATUYHBIX Ipobei

122 JleficTBHSI C TECATUYHBIMU APOOSIMU ﬁgggj/?;.eelaasilorﬁ/malcﬂa
123 JleficTBHS C TECATUYHBIMU APOOIMU Eggg?;:;iligﬁﬁ/fzﬂcfez

124 JleHCTBHSA ¢ IECATHIHBIMU APOOIMH ESS::7/(;;ZI;Z£?I§/fZa1d174
125 JleicTBHS ¢ NECATUUHBIME IPOOSIMU ﬁgggl;l/?;:;ii?ﬁ/fzﬂdma
126 JleicTBUS ¢ NECATUUHBIME IPOOSIMU

bubmuoreka [JOK
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https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516

https://m.edsoo.ru/f2ald64c

127 JleficTBUSI C IECATUYHBIMU APOOSIMU ﬁggg?/ﬁiﬁiiﬂﬁ/f2a1d75o
128 JICHCTBYS C IECATUIHBIMH IPOOSMU ﬁggi?lﬁzzz(i?ﬁ/fzaldg%
129 JleficTBUSI C IECATUYHBIMU APOOSIMU E;ISgT/(;:ZI;Zi?I:/fZaldQGZ
130 JleficTBUSI C TECATUYHBIMU APOOSIMU Eggg?;;:leeliﬁﬁl:/fzaldﬂa
131 JleficTBUSI C NECATUYHBIMU APOOSIMU ﬁ;lgg?/cgzliﬁﬁﬁ/fzaldbgg
132 JleficTBUSI C NECATUYHBIMU APOOSIMU ﬁggg:?/?;iﬁsgﬁlj/fgalema
133 JleficTBHSI C TECATUYHBIMU APOOSIMU ﬁgggjl/?;.eeliiﬂlj/fzﬂeﬁo
134 JleiicTByS ¢ NECATUIHBIME JPOOAMH lr?tPtISJSI:I;I/(r)rTLeeIng;}).OrIS/fZa18268
135 JleficTBHSI C TECATUYHBIMU APOOSIMU ﬁgg:j;;;;%iiﬂlj/fzﬂewa
136 JleficTBHSI C TECATUYHBIMU APOOSIMU ﬁggg?;;ﬁ;%iilorﬁ/fzﬂeﬁz
137 JlelicTBUS C NECATUYHBIMU APOOSIMU buomorera HOK

https://m.edsoo.ru/f2ale4f2
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https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2

bubmuoreka [JOK

138 JIeicTBUS C IECATUYHBIME IPOOSIMU https://m.edsoo.ru/f2ale5f6
. bubnuorexa [JOK
139 JICHCTBYS C IECATUYIHBIMH IPOOSIMU https://m.edsoo. ru/f2ale704
140 JleficTBUSI C IECATUYHBIMU APOOSIMU
. bubnuorexa [JOK
141 OKpyriiesme necaTuHbIX pobei https://m.edsoo.ru/f2a1e826
. bubnuoreka [JOK
142 OKpYIICHHE ICCATHHEIX ApOGeii https://m.edsoo.ru/f2aleb50
. bubmuorexa [JOK
143 OKpYIICHHE ICCATHHEIX ApOGeii https://m.edsoo.ru/f2alec68
144 OxkpyriieHne JecATUIHBIX ApoOeit
145 Pemenne TeKCTOBBIX 33714, COACPKAIINX bu6mmoreka [IOK
npoou. OCHOBHBIE 3a/1a4X Ha IpoOH https://m.edsoo.ru/f2aled8a
146 Pemienne TekCcTOBBIX 3a71a4, COACPKAIINX bu6mmoreka [JOK
napoou. OCHOBHBIE 3a/1a4X Ha Ipoou https://m.edsoo.ru/f2alefl0
147 Pemienne TekCcTOBBIX 3a71a4, COACPKAIINX bu6mmoreka [JOK
npo6u. OCHOBHBIC 33/1a4X Ha APOOH https://m.edsoo.ru/f2a1f028
148 Pemrenne TeKCTOBBIX 3a71a4, COACPIKALTUX bu6mmoreka [JOK
npo6u. OCHOBHBIE 33/1a4X Ha ApoOH https://m.edsoo.ru/f2a1f136
Pemenne TeKCTOBBIX 3a7a4, COIEPIKALIIX
149
npoou. OCHOBHBIE 3a/1a4X Ha JIpoou
150

PelieHne TEKCTOBBIX 3aaa4, CoACprKalnux
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https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136

npo6u. OCHOBHBIE 3a/1a4X Ha Ipoou

KonTtposnsHas paboTa o teme

bubmmorexa [{OK

151
> "JlecaTuunbie qpoodu" https://m.edsoo.ru/f2a1f23a
P e https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEI
P e https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEI
154 [IpsimoyronbpHBIN Napasuienenunen, Kyo. bubnuoreka [IOK
Pa3BépTku Ky0a U mapauenenumnena https://m.edsoo.ru/f2a1a802
155 [IpsiMOyTOIBHBIN MapasuIeNenue, Kyo. bubnuorexa [JOK
Pa3BépTku KyOa 1 mapaienenuneaa https://m.edsoo.ru/f2ala924
156 [IpakTrueckas padota o teme "Pa3BépTka bubnuorexa [JOK
Kyoa" https://m.edsoo.ru/f2alaef6
157 O06bEM Kyda, MPSIMOYTOIBLHOTO bubmuoreka [JOK
napauie/ieuIe a https://m.edsoo.ru/f2a1b09a
158 O06BEM KyOa, IPSIMOYTOJIBHOTO bubnuoreka [IOK
napauie/ieuIea https://m.edsoo.ru/f2a1b248
159 O0BEM KyOa, IPSIMOYTOJIBHOTO
napauiesienumne1a
160 O06BEM KyOa, MPSIMOYTOJIBHOTO

apajuiejcnuiecaa
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https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248

[ToBTOpEHNE OCHOBHBIX NOHATUN U

161 METOJIOB Kypca 5 Kiacca, 0000menue bubnmoreka [JOK
3HaHwuii / Beepoccuiickas mpoBepovHas https://m.edsoo.ru/f2alf76c¢
pabora
162 HroroBas kKoHTpOJbHAS padoTa / bubnuorexa [JOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/f2a1f924
i 10K
o P foracea, - https://m.edsoo.ru/f2alfaaa
3HAHUN
| pme—— e 0K
o P ’ - https://m.edsoo.ru/f2al1fc08
3HAHUN
165 | soroms mypon § cnaous, eGoGmene Bumorexa L{OK
Hv P ’ H https://m.edsoo.ru/f2alfeec
3HAaHUN
166 | oroms mypos § cnsous, eGoGmene BuGmorexa LIOK
HOBIOP ’ H https://m.edsoo.ru/f2a200a4
3HAHUN
[ToBTOpEHME OCHOBHBIX MOHATUN U
167 METOJIOB Kypca 5 Kiacca, 00001enue
3HAHUH
165 | oronen xypen § cnaces, eGoGmene Bumorexa LIOK
ﬂv P ’ H https://m.edsoo.ru/f2a201f8
3HAHUN
169 [ToBTOpEHUE OCHOBHBIX MOHATUN U Bubmmorexa [IOK

METO/JIOB Kypca 5 Kkiacca, 06001ieH1e

https://m.edsoo.ru/f2a20388
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3HAHUI

[ToBTOpEHNE OCHOBHBIX NOHATUN U

170 5 606 1 bubmmorexa [{OK
MCTOJIOB Kypea o Kilacca, 0000IICHHE https://m.edso0.ru/f2a2069e
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 170

[TPOTPAMME
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https://m.edsoo.ru/f2a2069e

6 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIe

Nen/m | Tema ypoka Beero Koutposbusie | Tpaktiyeckue odpa3oBaTejibHbIE
padoTsbI padoTsbI pecypeel
1 Apudmernueckue AeMCTBUS C 1 bubnnorexa [JOK
MHOTO3HAYHBIMH HATypaJbHBIMH YHACIIAMH https://m.edsoo.ru/f2a208ec
2 Apudmernueckue AeMCTBUS C 1 bubnuoreka [IOK
MHOTO3HAYHBIMH HATypPaJbHBIMH YHACIIAMH https://m.edsoo.ru/f2a20aea
Apudmernueckue AeMCTBUS C bubnuoreka [IOK
3 1
MHOTO3HAYHBIMH HATypPaJbHBIMU YHACIIAMH https://m.edsoo.ru/f2a2140e
ApubmMeTrnueckue TeUCTBUS C bubmuorexa [JOK
4 1
MHOTO3HAYHBIMH HATYPaIbHBIMHU YHUCIIAMHU https://m.edsoo.ru/f2a21580
5 ApubdmMernueckue IeUCTBUS C 1 bubnuoreka [JOK
MHOTO3HAYHBIMH HATYPaIbHBIMHU YHCIIAMHU https://m.edsoo.ru/f2a216de
ApubdmMernueckue IeUCTBUS C bubmuoreka [JOK
6 1 )
MHOTO3HAYHBIMH HATYPaIbHBIMHU YHCIIAMHU https://m.edsoo.ru/f2a2180a
7 YucnoBble BbIpaXEHUs, TOPSIAOK JCHCTBUMA, 1 bu6mmoreka [JOK
HCII0JIb30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
3 YucnoBble BbIpaXEHUs, MOPSIIOK JACHUCTBUM, 1 bu6mmoreka [JOK
UCIIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20d6a
9 HucnoBble BBIpaXEHUs, NOPSIOK JIEUCTBHM, 1

HUCIOJIE30BaHUE CKOOOK
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Hucnossle BEIpAKEHUS, OPSAIOK ACUCTBUN,

10
HCIIOJIL30BAHNE CKOOOK
11 HucnoBble BBIpAXKEHHUS, OPSIOK JICHCTBHIA,
HCIIOJIE30BaHNE CKOOOK
bubanorexa IHIOK
12 OxpyriieHrne HaTypaJlbHbIX YHCEN 1
https://m.edsoo.ru/f2a21274
13 OxpyriieHne HATypaTbHBIX YHCEIT
14 OxpyriieHrne HaTypaJlbHbIX YHCEN
Jlenutenu U KpaTHBIE YKCIIa; HAUOOIbITUN
. bubanorexa IIOK
15 oOIMi1 IenuTeNh 1 HauMEHBIIIEE 00IIee 1
KpaTHoe https://m.edsoo.ru/f2a22a3e
Jlenutenu U KpaTHbBIE YHCIIa; HAUOOIbITAN
’ bubnuorexa [JOK
16 0oOIMi1 IenuTeNh 1 HauMEHBIIIEE 00IIee
Kp:iHoeH B https://m.edsoo.ru/f2a22b9c
Jlenutenu U KpaTHBIE YKCIIa; HAUOOJIbIIUN
’ bubnuoreka [JOK
17 0oO0IMi1 enuTeh 1 HauMEHBIIIEe 00I1ee
Kp:iHoeH B https://m.edsoo.ru/f2a2340c
Jlenutenu U KpaTHBIE YHCIIA; HAnOOIbIINN
18 0oO01Hi1 1enuTeh 1 HauMEHbIIIee 0011ee
KpaTHOE
Jlenutenu U KpaTHBIE YKHCIIA; HAnOOIbIIAN
19 0oOIIMI IEeNUTENL U HAUMEHBIIIEE 001IIEe
KpaTHOE
20 JlenuTenu U KpaTHBIE YHCIIa; HAUOOJIBIITHIA

0oOIIMI IeUTENh U HAaUMEHBIIIEE 0011IEe
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KpaTHOE

21 JIenuMOCTh CYMMBI U ITPOU3BEACHUS bubnmorexa [TOK
m P A https://m.edsoo.ru/f2a22d2c
22 JlenuMoCTh CyMMBI U TTPOU3BEICHUS bubmmorexa HOK
1 ™ P A https://m.edso0.ru/f2a23254
23 JleneHue ¢ 0CTaTKOM
bubmmoreka [{OK
24 Jlenenue ¢ octaTkom https://m.edsoo.ru/f2a24104
25 Pemrenne TeKCTOBBIX 3a1a4 bubmorexa ITOK
a https://m.edsoo.ru/f2a21e90
26 Pemenue TekcTo 3a1a bubmorexa LIOK
THICHHE TERCTOBRIX 32,24 https://m.edsoo.ru/f2a2226e
97 p bu6mmoreka [IOK
CILICHHC TCKCTOBBIX 3a/1a1 https://m.edsoo.ru/f2a22412
28 Permrenue TekcTOBBIX 3a1a4 bubmorexa [IOK
g https://m.edsoo.ru/f2a226e2
29 Pemrenue TekCcTOBBIX 3a1a4 bubmorexa [IOK
A https://m.edsoo.ru/f2a228a4
30 KonTtponbHas padoTa o teme bubnunoreka [JOK
"HarypanbHbie yrcia” https://m.edsoo.ru/f2a242a8
31 [leprieHIUKYIAPHBIE IPSAMBL bubmiorexa [IOK
CPTICHMIYIAPHBIC TP ¢ https://m.edsoo.ru/f2a24442
32 [lepnieniuKysspHBIE MIPSIMBIE

bu6mmoreka [JOK
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https://m.edsoo.ru/f2a24596

33 ITapamnensHble IpsIMBIE bubnmorexa [TOK
P p https://m.edsoo.ru/f2a248d4
bubmmoreka [{OK
34 Hapasiesbibic npsmere https://m.edsoo.ru/f2a24a32
| e s B 10K
Ao TP e Prpyt https://m.edsoo.ru/f2a24776
KBaJIPAaTHOU CETKE
PaccrostHue Mex Iy IByMsl TOUKAMH, OT
36 TOYKH JI0 IPSMOM, JUITMHA MapuIpyTa Ha
KBaJpPaTHOU CETKE
| rmms ey s o B 10K
Ao TP - pHIpyT https://m.edsoo.ru/f2a24eh0
KBaJPaTHOM CETKE
38 OObIKHOBEHHAs IPpOoOb, OCHOBHOE CBOWCTBO bu6mmoreka [IOK
JIpoOu, CoKpaleHne Apooeit https://m.edsoo.ru/f2a261fc
39 OObIKHOBEHHAs IpOoOb, OCHOBHOE CBOWCTBO bu6mmoreka [JOK
IpoOu, CoKpaleHne Apooeit https://m.edso0.ru/f2a26670
40 OObIKHOBEHHAs APOOb, OCHOBHOE CBOHCTBO bubnnoreka [JOK
IpoOu, CoKpaleHue Apooeit https://m.edso0.ru/f2a26936
a1 OObIKHOBEHHAs POOb, OCHOBHOE CBOWCTBO bubnnoreka [JOK
IpoOu, cokpaleHne Apooeit https://m.edsoo.ru/f2a26ab2
42 CpaBHeHUE U yrops10uuBaHue ApoOeit Bubmorexa LIOK

https://m.edsoo.ru/f2a2721e
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bubmuoreka [JOK

43 Cpasuieiie 1 ynopsjiouusaiie 1podei https://m.edsoo.ru/f2a2749e
44 CpaBHEHHE U YIIOPSAIOUYUBaAHHE Ipo0eH bubmorexa HOK
p yHopaz P https://m.edsoo.ru/f2a275ac
45 JecsitTuunbie IPOOH U METpHUUYECKast bubnuorexa [JOK
cucTeMa Mep https://m.edsoo.ru/f2a2638c
46 JlecsiTuuHbie POOH U METpHUUYECKast
cUCTeMa Mep
47 ApubdmMernueckue TeUCTBUS C bubmuorexa [JOK
OOBIKHOBEHHBIMH M JCCATHUYHBIMHU JAPOOSIMH https://m.edsoo.ru/f2a276c4
48 Apudmernueckue AeMCTBUS C bubnuoreka [IOK
OOBIKHOBEHHBIMH M JECATHUYHBIMU JAPOOSIMH https://m.edsoo.ru/f2a277dc
49 Apubmernueckue TeUCTBUS C bubnuorexa [JOK
OOBIKHOBEHHBIMH M JECATHUHBIMU JAPOOSIMH https://m.edsoo.ru/f2a27d40
50 ApubdmMernueckue IeUCTBUS C bubmuoreka [JOK
OOBIKHOBEHHBIMH M JECATHYHBIMU APOOSIMH https://m.edsoo.ru/f2a27ec6
51 ApubdmMernueckue IeUCTBUS C bubmuoreka [JOK
OOBIKHOBEHHBIMH M JECATHUYHBIMU APOOSIMH https://m.edsoo.ru/f2a27c00
bubnuoreka [JOK
52 Oromenne https://m.edsoo.ru/f2a282c2
53 OTHoleHne
54 Jlenenue B JaHHOM OTHOILICHUH bubmorexa LIOK

https://m.edsoo.ru/f2a28448
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55

JleneHue B JaHHOM OTHOILLICHUU

bubmmorexa [{OK
M
% acual, nponopus https://m.edsoo.ru/f2a28a7e
bubmmoreka [{OK
> Macurrad, nporopuns https://m.edsoo.ru/f2a28c22
bubmmoreka [{OK
58 Honsrite npouerta https://m.edsoo.ru/f2a28d76
bubmmoreka [{OK
59 Honsite npouena https://m.edsoo.ru/f2a28efc
60 Beruncnenue npoueHTa OT BEJIMYNUHBI U bubnuoreka [IOK
BEJIMYMHBI TI0 €€ TIPOLICHTY https://m.edsoo.ru/f2a29064
61 Brrunciienue npoueHTa OT BEJIMYMHBI U bubmuorexa [JOK
BEJIMYUHBI 110 €€ MIPOIICHTY https://m.edsoo.ru/f2a291e0
62 Brruncnenue nporeHTa oT BEIUYUHBI U
BEJIMYMHBI 110 €€ MPOIIEHTY
63 Boruncnenue nporeHTa ot BEIUYUHbI U
BEJIMYMHBI 10 €€ MPOLICHTY
64 Pemenue TeKCTOBBIX 337124, COIEPIKALINX bubnnorexa [JOK
JIPOOU U MPOICHTHI https://m.edsoo.ru/f2a26512
65 Pemenune TeKCTOBBIX 33124, COIEPIKALINX bubnunoreka [JOK
JIpOOU M MIPOIEHTHI https://m.edsoo.ru/f2a2818c
66 Perrenne TeKCTOBBIX 3a7a4, COAEPKALIUX bubnunoreka [JOK

JIpOoOH U TPOLIEHTHI

https://m.edsoo.ru/f2a29546
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https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546

Penienne TeKCTOBBIX 3aaa4, coacpKalux

bubmuoreka [JOK

67 JPOOU U MPOICHTBI https://m.edsoo.ru/f2a29a46
68 Pemenune TeKCTOBBIX 3a7a4, COIEPIKALNX bubnuorexa [JOK
JPOOH U MPOICHTBI https://m.edsoo.ru/f2a29bea
" " bubnuorexa [JOK
69 Konrpossras pabora no reme */lpoou https://m.edsoo.ru/f2a29d34
70 OceBast cummetpus. LlenTpanshas bubnuorexa [JOK
CUMMETPHSI https://m.edsoo.ru/f2a2509a
71 OceBast cummetpus. LlenTpanbhas bubmuorexa [JOK
CUMMETPHSI https://m.edsoo.ru/f2a25428
bu6moreka [IOK
72 [TocTpoenne cuMMETpHYHBIX (PHUTYP https://m.edsoo.ru/f2a252ca
bu6mmoreka [IOK
73 [TocTpoenne cuMMeTpUUHBIX GUTYD https://m.edsoo.ru/f2a257fc
7 [IpakTrueckas padota o teme "OceBast bubmuoreka [JOK
cumMmeTpus” https://m.edsoo.ru/f2a2598c
75 CuMMeTpHs B IPOCTPAHCTBE Bubmmorexa LIOK
P pocip https://m.edsoo.ru/f2a25ae0
15| urewanmacesin muporent buGaotexa LIOK
. P https://m.edsoo.ru/f2a2b274
MpEeAJIOKEHUN
77 bykBeHHBIE BBIPAKEHUS U YUCIIOBbIE bubnuoreka [IOK

IOACTaHOBKH

https://m.edsoo.ru/f2a2h972
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BykBeHHbIE paBEHCTBA, HAX0XK/IEHUE

bubmuoreka [JOK

8 HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 BbykBeHHbIE paBEeHCTBA, HAXOXK/ICHUE bubnuorexa [JOK
HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubmmoreka [{OK
80 Dopmystsl https://m.edsoo.ru/f2a2bd14
bubmmoreka [{OK
81 Dopmysts! https://m.edsoo.ru/f2a2be40
82 YeThIpEXYyroJIbHUK, IPUMEPBI bubnuoreka [IOK
YeThIPEXYTOJLHIKOB https://m.edsoo.ru/f2a2al9e
83 [IpssMOyroapHUK, KBagpatT: CBOMCTBA bubnuoreka [IOK
CTOPOH, YIJIOB, IHArOHaJCH https://m.edsoo.ru/f2a2a2f2
84 [IpsimoyronpHUK, KBagpaT: CBOKMCTBA
CTOPOH, YIJIOB, AMAroHaJIeH
85 H3mepenue yrioB. Buasl TpeyroibHUKOB bubmmorexa [TOK
P YIIOB. BIIBLIPEYT https://m.edsoo.ru/f2a2a75c
86 H3mepenue yrioB. Buasl TpeyroibHUKOB bubmmorexa [TOK
P YIIOB. BIIBLIPEYT https://m.edsoo.ru/f2a2ab94
87 [IepumeTp MHOTOYTOJIBHUKA bubmmorexa [TOK
P P 4 https://m.edsoo.ru/f2a29eb0
88 IlepumeTp MHOTOYroNIbHHUKA
89 [Tnomans Guryps
90 [Tnomans Guryps
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@opMyIibl IIepUMETpa U IIIOLIAAN

91
MPSIMOYTOJIbHUKA
92 @opMyIibl IepUMeETpa U IIOLIAAN
MPSIMOYTOJIbHUKA
93 [TpubmmkEHHOE N3MEPEHHE TUIONIAIN
uryp
94 [IpakTnueckas padota no teme "Ilnomane bubnuorexa [JOK
Kkpyra" https://m.edsoo.ru/f2a2ae8c
KonTpomnbHas pabota o teme
95 "Boipaxkenus ¢ OykBamu. Ourypsl Ha
miIockocTH"
bu6mmoreka [IOK
% Herre ancia https://m.edsoo.ru/f2a2bféc
bu6moreka [IOK
7 Hereie ancia https://m.edsoo.ru/f2a2c07a
bu6mmoreka [JOK
% Herere ancia https://m.edsoo.ru/f2a2cl7e
99 Moy unciia, reoMeTpudecKas bu6mmoreka [JOK
HHTEPIIPETAIHs MO https://m.edsoo.ru/f2a2c886
Moayinb unciia, reoMeTpudecKas bu6mmoreka [JOK
100
HUHTEPIIPETAIHs MO https://m.edsoo.ru/f2a2ca3e
101 Moy uncna, reoMeTpruIecKas bubnunoreka [JOK

HUHTCpHIpCTaAllvus MOIYIISL

https://m.edsoo.ru/f2a2chab
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https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6

MOHYHB qucia, rcoMeTpuicCKas

102
WHTEPIPETAINS MO
103 Monyib grciia, TeoMeTpruIecKast
WHTEPIPETAIIS MOy
104 YucnoBble IPOMEXYTKU
105 [TonoxxutenpHbIE U OTPULIATEIBHBIEC YHCIIA
106 [TonoxurenpHble U OTPUIATENBHBIEC YHCIIA
107 CpaBHEHHE TOJIOKUTEIIBHBIX U bubmuorexa [JOK
OTPHIIATEIbHBIX YHCEIT https://m.edsoo.ru/f2a2ce30
CpaBHEHHE TOJIOKUTEIIBHBIX U bubmuorexa [JOK
108 .
OTPHIIATEILHBIX YHCEIT https://m.edsoo.ru/f2a2cf48
109 CpaBHeHUE MOJIOKUTEIbHBIX U
OTpULIATENbHBIX YHCET
110 CpaBHeHUE MOJOKUTEIBHBIX U
OTpULIATENIbHBIX YHCET
111 CpaBHeHUE MOJIOKUTEIBHBIX U
OTpULIATENIbHBIX YHCET
ApubdmMeTnueckue TeHCTBUS C
112 MOJIOKUTETFHBIMU U OTPHUIATEIbHBIMU Bubmorexa LIOK
putt https://m.edsoo.ru/f2a2d830
qyclaMu
Apudmernueckue AeHCTBUS C
pud g bubmuoreka [JOK
113 MOJIOKUTEIBHBIMU U OTPULATEIBHBIMU

qucjiaMnu

https://m.edsoo.ru/f2a2d984
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https://m.edsoo.ru/f2a2d984

Apudpmernueckue neicTBUS ¢

114 HOJOKUTENLHBIMUA U OTPULATEIHLHBIMHU buGmuorexa [IOK
put https://m.edsoo.ru/f2a2dab0
YHCIaMU
Apudpmernueckue qeicTBUA ¢
115 HOJOKUTEILHBIMUA U OTPULIATEIHLHBIMUA bubnmorexa LHOK
pun https://m.edsoo.ru/f2a2ddee
YHUCIaMU
Apudmernueckue AeMCTBUS C
116 HOJOKUTEILHBIMUA U OTPULATEIHLHBIMUA bubmorexa [TOK
pun https://m.edsoo.ru/f2a2defc
YHUCIaMU
Apudmernueckue AeMCTBUS C
117 NOJIOKUTEIBHBIMUA U OTPULATEIHLHBIMUA bubmorexa HOK
pun https://m.edsoo.ru/f2a2e384
YHUCIaMU
ApubmMernueckue TeUCTBUS C
118 MOJIOKUTEIHHBIMU U OTPULIATEIEHBIMHI bubmorexa ITOK
pHl https://m.edsoo.ru/f2a2e5f0
qyuciIaMu
ApubdmMernueckue IeUCTBUS C
119 OJIOKUTEIFHBIMU U OTPULIATEIEHBIMHI bubmorexa [IOK
pHl https://m.edsoo.ru/f2a2e762
quciIaMu
ApubdmMernueckue TeUCTBUS C
120 HOJIOKUTEIBHBIMU U OTPULIATEIEHBIMHI bubmorexa [IOK
pHll https://m.edsoo.ru/f2a2eb90
qyciIaMu
ApubdmMeTnueckue TeHCTBUS C
121 HOJIOKUTEIBLHBIMUA U OTPULIATEIbHBIMU bubmorexa [IOK
pH https://m.edsoo.ru/f2a2ecf8
quciIaMu
122 Apudmernieckue AeiHCTBHS C Bubnmorexa IIOK

MOJIOKUTCIIBHBIMU U OTPULATCIIbBHBIMHA

https://m.edsoo.ru/f2a2eel0
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https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
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qucjiaMu

123

Apudmernueckue ASHCTBUS C
MOJIOKUTEITLHBIMA U OTPHUIATSILHBIMU
qHCIIaMU

bubmmorexa [{OK
https://m.edsoo.ru/f2a2{248

124

Apudmernueckue ASHUCTBUS C
MTOJIOKUTEITFHBIMA U OTPHUIIATSILHBIMA
qHCIIaMHU

125

Apubdmernueckue IeUCTBUS C
MOJIOKUTETFHBIMU M OTPUIIATETHHBIMH
YUCIIAMH

126

ApubdmMernueckue TeUCTBUS C
MOJIOKUTETFHBIMU U OTPUIIATETHHBIMH
qyuclaMu

127

ApubmMernueckue TeUCTBUS C
MOJIOKUTEITFHBIMHU U O TPHIIATEIIEHBIMU
YHCIIaMH

128

ApubdmMeTnueckne TeUCTBUS C
MOJIOKUTETbHBIMU U OTPHUIATEIbHBIMU
qHclaMu

129

ApudmMeTrnueckue IeHCTBUS C
MOJIOKUTETFHBIMU U OTPHUIATEIbHBIMU
qyclaMu

130

Apugpmernueckue neicTBus ¢
MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU
qHUCcIaMH
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https://m.edsoo.ru/f2a2f248

bubmuoreka [JOK

131 Perierue TeKCToBbIX 33121 https://m.edsoo.ru/f2a3035a
bu6mmoreka [{OK
132 Peruenue TeKCToBLIX 38121 https://m.edsoo.ru/f2a304c2
bubmmoreka [{OK
133 Peruenue TeKkCToBLIX 38121 https://m.edsoo.ru/f2a305e4
bubmmoreka [{OK
134 Peruenue TekeToBLIX 38121 https://m.edsoo.ru/f2a30706
KonTtponsHas pabota no remam
135 "BykBeHHbIE BhIpakeHUs. [100KUTENBHBIE
Y OTpHULIATENIbHbIC Yyncia
136 [IpsimoyronpHasi cucTeMa KOOpJIMHAT Ha bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopanHatsl TOUKH Ha TJIIOCKOCTH, bu6moreka [IOK
abcicca U opanHaTa https://m.edsoo.ru/f2a311d8
bu6mmoreka [JOK
138 Cronbuatbie ¥ KPyroBbI€ IHarpaMMbI https://m.eds0o. ru/f2a3178¢
139 [IpakTrueckas paboTa o Teme bubnunoreka [JOK
"IToctpoenwue quarpamm” https://m.edsoo.ru/f2a318ae
Penienue TeKCTOBBIX 3314, COACPKAIINX
140 JaHHBIC, MPE/ICTABJICHHBIC B TAOIUIIAX M HA
JuarpaMmmax
141 Perrenne TeKCTOBBIX 3a7a4, COAEPKALIUX

JaHHBbIC, IPCACTABJICHHBIC B Ta6J'II/II_IaX H Ha
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https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
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JarpaMmmax

[IpsimoyromnbpHbIN Napaienenumnen, Kyo,

142 Npu3Ma, NUpaMuaa, KOHYC, HUIUHIP, 11 Bubnuotexa LIOK
P > [TUPAMHAR, KOHYC, IRLIHIAP, Map https://m.edsoo.ru/f2a319c6
u cdepa
v | e, o5, B 0K
P > [IUPAMILAA, KOHYC, IRLTHIAD, ap https://m.edsoo.ru/f2a31afc
u chepa
bubmmoreka [{OK
144 N300pakeHne npocTpaHCTBEHHBIX QUTYP https://m.edsoo.ru/f2a3206a
145 N300pakeHne npocTpaHCTBEHHBIX QUTYP
146 [Tpumepb! pa3BEPTOK MHOTOTPAHHUKOB,
UWIMHpA U KOHYyca
147 [Ipaktuueckas padota o teme "Co3aanue bubnuorexa [JOK
MojIejiel IPOCTPaHCTBEHHBIX (uryp" https://m.edsoo.ru/f2a3252e
148 [Tonsatue 00bEMa; €TUHULIBI U3MEPECHHS bu6mmoreka [JOK
o0béMa https://m.edsoo.ru/f2a321c8
149 O06BEM IPSIMOYTOJILHOTO bubmuoreka [JOK
napauiesienuresa, Kyoa, Gopmyssl 00bEMa https://m.edsoo.ru/f2a3234e
O0BEM MIPAMOYTOIBHOTO
150 .
napajuienenumnenaa, kyoa, hopMmynsl 00bEmMa
[ToBTOpEHNE OCHOBHBIX MOHSATUH U BuGmorexa LIOK
151 METOJIOB KypCOB 5 M 6 KJ1accoB,

000011IeHrEe U CUCTEMATH3AaLMs 3HAHUI

https://m.edsoo.ru/f2a32818
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmuoreka [JOK

152 METOJ0B KypPCOB 5 1 6 KJIacCOB,
HOB KYP . https://m.edsoo.ru/f2a32a9c
000011IEHrEe U cCUCTEMAaTU3AlAA 3HAHUI
TToBTOpPEHME OCHOBHBIX ITIOHATUH U
153 METO (I))B KYpCOB 5 1 6 K1accoB bubmorexa [TOK
/OB KYp ’ 5 https://m.edsoo.ru/f2a32bd2
0000111eHE U CUCTEMATH3AIMs 3HAHUH
TToBTOpPEHME OCHOBHBIX ITOHATUH U
154 METO CI;)B KYpCOB 5 1 6 Kj1accoB bubmorexa HOK
JIOB KYP ’ 5 https://m.edsoo.ru/f2a3312¢
0000111eHE U CUCTEMATH3AIMs 3HAHUH
TToBTOPEHME OCHOBHBIX TTOHATUH U
155 METO (I))B KYPCOB 5 1 6 KJ1acCcoB bubmorexa ITOK
JIOB KYP ’ 3 https://m.edso0.ru/f2a33352
0000111eHE U CUCTEMATH3AaIMsI 3HAHUH
TloBTOpEHNE OCHOBHBIX HOHATHH U
156 METO SB KYPCOB 5 1 6 Kj1accoB bubmorexa ITOK
/OB KYP ’ . https://m.edso0.ru/f2a33596
000011IeHE U CUCTEMATH3aIMsI 3HAHUN
TToBTOpEHNE OCHOBHBIX HOHATHH U
157 METO (E)B KYPCOB 5 1 6 Kj1accoB bubmorexa [IOK
FIOB KYP ’ . https://m.edsoo.ru/f2a33780
0000111eHrEe U cUCTEMATH3aIMsl 3HAHUHA
TloBTOpEHNE OCHOBHBIX HOHATHH U
158 METO (I))B KYPCOB 5 1 6 KJ1accoB bubmorexa [IOK
FIOB KYP ’ . https://m.edsoo.ru/f2a338h6
000011EeHNe U CUCTEMATU3ALAA 3HAHUI
IToBTOpPEHNE OCHOBHBIX MOHATUN U
159 METO (I)DB KYpPCOB 5 1 6 KJ1acCOB bubmorexa [IOK
JIOB KYP ’ . https://m.edsoo.ru/f2a339ce
000011IeHrE U CUCTEMATH3AaLMs 3HAHUI
160 [ToBTOpEHKE OCHOBHBIX TIOHATHI U Bubnmorexa IIOK

METOJIOB KYpCOB 5 H 6 KJIaccoB,

https://m.edsoo.ru/f2a33ad2
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00001IIeHNE U CUCTEMATH3AIUS 3HAHUM /
Bcepoccuiickas mpoBepouHas pabota

HroroBas koHTpOJbHAS padoTa /

bu6mmoreka [{OK

161 .
Bcepoccuiickas mpoBepouHas paboTta https://m.edsoo.ru/f2a33bd6
IToBTOpPEHNE OCHOBHBIX IMOHATHNA U
162 METO (I))B KYpPCOB 5 1 6 Ki1accoB bubmorexa [TOK
JIOB KYP ’ 5 https://m.edsoo.ru/f2a33f46
000011IeHE U CUCTEMATH3AIMS 3HAHUN
IToBTOpPEHNE OCHOBHBIX IMOHATHIA U
163 METO (I:B KYPCOB 5 1 6 KJ1accoB bubmorexa [TOK
JIOB KYP ’ 5 https://m.edso0.ru/f2a340b8
000011IeHE U cCUCTEMATH3aIMsI 3HAHUH
IToBTOpPEHNE OCHOBHBIX IMOHATHNA U
164 METO (I))B KYPCOB 5 1 6 KJ1acCcoB bubmorexa ITOK
/OB KYP ’ . https://m.edsoo.ru/f2a3420c
000011IeHE U CUCTEMATH3aLMs] 3HAHUN
TloBTOpEHME OCHOBHBIX HOHATHI U
165 METO SB KYPCOB 5 1 6 KJ1accoB bubmorexa IOK
/OB KYP ’ . https://m.edsoo.ru/f2a3432e
0000111eHE U cCUCTEMATH3aLMs] 3HAHUN
TloBTOpEHNE OCHOBHBIX HOHATUH U
166 METO (E)B KYPCOB 5 1 6 Kj1accoB bubmorexa [IOK
FIOB KYP ’ . https://m.edsoo.ru/f2a34478
000011IeHE U cUCTEMATH3aLMs] 3HAHUN
IToBTOpEHHE OCHOBHBIX MOHSATHH H
167 METO/I0OB KypCcOB 5 U 6 KIJIacCOB,
000011eHNEe U cUCTEMATU3ALMS 3HAHUMI
[ToBTOpPEHNE OCHOBHBIX MOHATHH U
p bu6mmoreka [JOK
168 METOJIOB KypCOB 5 U 6 KJ1accoB,

000011IeHrEe U CUCTEMATH3AaLMs 3HAHUI

https://m.edsoo.ru/f2a3482e

116



https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bu6mmoreka [IOK
169 5u6 1
METOJIOB KyPEOB > 11 b KIACCOB, . https://m.edsoo.ru/f2a34950
00001IEHNE U CUCTEMATHU3ALMS 3HAHUN
n N
| e 1 B 10K
P ’ . https://m.edsoo.ru/f2a34d2e
00001IIeHNE U CUCTEMATU3AINS 3HAHUI
OBIIEE KOJJMYECTBO YACOB I10 170

[TPOTPAMME
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