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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma mo maremMaTtuke Juid OOYydalOIIMXCS C 3aJepKKOW IMCUXUYECKOTO
pasButus (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 001Iero 0Opa3oBaHUsl MOATOTOBJIEHA HA OCHOBE
denepanbHOrO rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTAHAApPTa OCHOBHOTO 00IIero oOpa3oBaHUs
(ITpuka3z Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC 0O0O0),
denepalibHON aIaNTHPOBAHHON 00Pa30BATENBHONM MPOTPaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUS
i 00ydYaroUIMXcsi ¢ OTPAHUYCHHBIMU BO3MOKHOCTSAMHU 3710poBbsi (IIpuka3z MuHmpocBenieHus
Poccun ot 24 Hos0ps 2022 r. Ne 1025), ®enepanbHoil paboueil mporpaMMbl OCHOBHOT'O OOILETr0
oOpa3oBaHus M0 ydyeOHOMY Mpenmery «Marematuka», DenepalbHON MPOrpaMMbl BOCIUTAHMUS, C
Y4eTOM pacHpeleIeHHbIX [0 KjaccaM TMpOBepsieMbIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS
@enepalibHOI aaNTUPOBAHHON 00pa30BaTENBHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3zoBaHUs
I 00YYaIOIIMXCsl € 3aJIep>KKON MICUXUYECKOro pa3ButTus. B paGouell mporpamme yuTeHbl UJEH U
nosioxkenus Konuenimu pa3sutus MatemaTiuaeckoro oopasosanus B Poccuiickoit denepanuu.

OO0mas xapakrepucTuka yueOHoro npeamera «MaremMaTuka»

VYuebublii npeamer «MaremaTuka» BXOOUT B IpeIMETHYI o0nacte «Marematuka u
uHpopmatuka»y. OH CHOCOOCTBYET PAa3BUTHIO BBIYUCIUTEIBHON KyJIbTYPHl U JIOTUYECKOTO
MBILIUIEHUS, (OPMUPOBAHUIO YMEHHUS I0Jb30BAaThCS AalrOpPUTMAMM, a TaKXkKe MPHOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCETHEBHOM >knM3HU oOyuaromuxcs ¢ 3[1P. YueOHbIit
OpeaMeT  pPa3BUBAE€T  MBIIUICHHE, IPOCTPAHCTBEHHOE  BOOOpaKeHHE, (YHKLHOHAIbHYIO
rpaMOTHOCTb, yYMEHHUS  BOCHPUHUMATh H  KPUTUYECKH  aHAJIU3UPOBATh  HMH(POPMALHIO,
IIPEJCTABICHHYIO B pa3IMUHbIX (popmax.

OOyueHune maTemaTuke JaET BO3MOXKHOCTH pa3BuBarTh y oOyuaromuxcst ¢ 3IIP tounyto,
palMoHaNbHYI0 U MH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Hambosee MOAXOISIIUE S3bIKOBBIC,
CUMBOJIMYECKUE, TIpauyecKue CpeAcTBa JJIs BBIPAKEHMS] CYXISGHHH W HarSAHOTO HX
IIPE/ICTaBICHHUS.

HeoOxouMbpIM KOMIIOHEHTOM 0O0IEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUM SIBISETCS
of1iee 3HAKOMCTBO C METOJAaMH IO3HaHUS AECUCTBUTEIBHOCTH, IMPEJICTABICHHE O NpeAMeTe U
METOJIaX MaTeMaTHKH, UX OTIMYMHA OT METOJIOB APYTUX €CTECTBEHHBIX M I'YMAHUTApPHBIX HAYK, 00
0COOEHHOCTSIX NMPUMEHEHHUs] MaTeMaTHKH JJIsl PELIeHHUs HAayYHBbIX U NPUKIAJHBIX 3a1ad. Takum
o0Opa3oM, MaTeMaTuyeckoe o0pa3oBaHME BHOCUT CBOM BKJIaJX B (hOpMHUpOBaHHE OOIIEH KYyJIbTYpbI
4eJI0BEKa.

W3ydyeHne MaTeMaTUKH TaKXe CHOCOOCTBYET ACTETHUYECKOMY BOCIUTAHHUIO 4YEJIOBEKa,
MTOHMMAHHIO KPacoThl M U3AILIECTBA MATEMATUYECKUX PACCYKIEHUHN, BOCIIPUATUIO T€OMETPUUECKHUX
($bopM, YCBOEHUIO UEH CUMMETPHH.

[Tporpamma oTpaxkaet cojiepxaHue o0ydeHHs npeaMery «MaremaThka» ¢ yu4eToM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEM oOydarommxcs ¢ 3[IP. OBnagenwe y4deOHBIM TPEIMETOM
«MaremaTKka» MpeNICTaBIsAET OMPENETICHHYIO CI0XHOCTh aJisi yuantuxcs ¢ 3[1P. ¥V oOydarommxcs
c 3IIP nauOonee BbIpa)k€Hbl OTCTABAHUS B PA3BUTUHU CIOBECHO-TOIMYECKMX (DOPM MBIIIICHHUS,
03TOMY aOCTpaKTHBIE W OTBJIEUEHHBIE KAaTErOpUHM MM TPYAHOAOCTYNHBI. B Toxe BpeMms mnpu
CIeLUaIbHOM OOy4YeHHH OOydarolmMecs MOTYT BBIIOJMHATH 3aJaHust Mo anroputmy. OHH
BOCIPUMMYHUBBI K IMOMOIIM, MOTYT BBIIIOJIHUTH NEPEHOC HA AHAJIOTMYHOE 33JJaHUE YCBOEHHOIO
crniocoba pemteHusi. CHUKEHUE Pa3BUTHS MBICIUTENbHBIX ONEpaluii U 3aMeIJICHHOE CTaHOBJICHUE
JIOTUYECKUX JIeUCTBUH MPHUBOIAT K HEIOCTATOYHOM OCMBICICHHOCTH COBEpIIAEMBIX YUYEOHBIX
neiicTBuil. Y oOydarommxcsi 3aTpyJHEHbl CUETHBIE BBIYMCIICHUS, INPOU3BOAMMbBIE B yme. B
MUMCBbMEHHBIX BBIYMCICHUSIX OHU MOTYT MPOIYCKaTh OJMH M3 MPOMEXYTOUHbIX I1aroB. [Ipu pabore
C YHMCIIOBBIMHM BBIPQKEHUSMH, BBIYMCIECHHUEM WX 3HAUYEHUS MOTYT HE YAEp)KMBaTh IPaBUIbHBII
nopsanok nevictuil. Ilpu ympouienun, npeodpazoBanuu BelpakeHuil ywamuecs ¢ 3[IP we moryr
CaMOCTOSITENILHO MPUHSATDH PELIEHUE O MOCJIE0BATEIbHOCTU BBINIOJHEHUS AelicTBUN. KOHKpETHOCTD



MBIIJICHHS OCIIOKHSAET YCBOCHHs HaBbIKa PEIICHUS YPABHEHUI, HEPABEHCTB, CUCTEMBI YPABHEHHU.
VM Majo0CTyITHO COBEpILIEHHE 0OPAaTUMBIX ONEPAITHii.

Huzkuii  ypoBeHb pa3BUTHS JIOTHYECKHUX OIMEpaluid, HEIOCTAaTOYHass OO0O0OIEHHOCTh
MBILIUICHUS 3aTPYIHSIOT H3y4YeHHe TeMbl «DYHKIUW»: TPH ONpeAeieHUH (yHKIMOHAIBHON
3aBUCUMOCTH, TIIpM  ONUCAaHMM TIpaUUYecKod  CHUTyallud, HUCHONb3ysd TIE€OMETPUYECKUH,
anreOpandyeckuii, (yHKIMOHANBHBIM S3bIKM. Hepenko ydammecs HE BHUAAT Pa3HUIBI MEXITY
obuacThio onpeneneHust GyHKIMHU U 00JIaCTbIO 3HAUYCHUH.

Pemenne 3amad compsikeHO € TPYAHOCTSIMHU OGOPMIICHUS KPATKOW 3alucCH, MPOBEICHUS
aHaJIM3a YCJIOBUS 3a/lauM, BblICNeHHs cylecTBeHHoro. OOyuaromuecs c¢ 3IIP 3aTpynusrorcs
ClleNaTh YMO3aK/IIOUeHHE OT OOIIEro K 4YacCTHOMY, HEPEIKO BBIOMPAIOT HEPALMOHAIBHBIE CIIOCOOBI
pELIeHNs, HHOTAA OTPaHUYMBAIOTCS MAHUITYJIALAAMH C YACTIAMM.

[Ipy wn3yuyeHuun reoMerpuueckoro marepuaia oOydarommecs ¢ 3IIP crankuBaroTcs ¢
TPYZHOCTBIO J€JIaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IOCIIENOBATEIbHbIE paccykaeHus. Hernpounsle
3HAHUS OCHOBHBIX TEOPEM I'€OMETPUU MPHUBOIUT K OMIMOKAM B PELIEHUH I'€OMETPUUYECKUX 3a]ad.
OOyuaronyecss MOTyT HOJIMEHUTh (OPMYIy, HENpaBWIBHO HNPUMEHHTh TeopeMy. K cepbe3HbIM
omunOKaM B pEUICHWH 337ad TNPUBOJAT HEJOCTATOYHO pa3BUTBHIE IMPOCTPAHCTBEHHBIC
npejcTaBiaeHus. MM CI0HO BBIIOJHUTH YEPTEX K YCIOBHMIO, B IHMCbMEHHBIX paboTax OHU HE
MOTYT NPUBECTH OOBSICHEHUE K YEPTEXKY.

To4YHOCTH 3alIOMUHAHMS U BOCHPOM3BEACHUS YUY€OHOTO MarepHuaja CHUXKEHbI [0 MPUYHMHE
c1abOCTH MHECTHYECKOW JNesATeNbHOCTH, CyXeHuss obObema mamsatu. OOyuarommmcs ¢ 3IIP
TpeOyercst Oouiblile BpEMEHM Ha 3aKpeIuIeHHe MaTepuana, akTyalu3alMs 3HaHUH 0 orope Npu
BOCIIPOM3BE/ICHUH.

Jns  mpeojoneHus TpyaHOCTeH B u3ydyeHMH YywyeOHoro mnpeamera «MaremaTuka»
HeoOXonuMMa ajmanTanusi o0beMa M xapakTepa y4yeOHOro MaTepuana K TI03HaBaTeIbHBIM
Bo3MoOkHOCTsIM yudamuxcst ¢ 3I[IP. Crnemyer yueOHbI MaTepuall NpPenoJHOCUTH HEOOJBLIIMMU
MOPIMSIMH, YCIOXHSS €ro IMOCTENEeHHO, W3bICKMBATh CIOCOOBI aJanTalud TPYIHBIX 3aJaHUH,
HEKOTOpBIE TEMBI 1aBaTh KAK 0O3HAKOMMTEJBHBIC; UCKIIIOUATh OTIE/IbHBIE TPYAHBIE 10KAa3aTEIbCTBA;
TEOPETUYECKUI MaTeprall peKOMEHYyeTCd M3ydaTh B IPOLIECCE MPAKTHUECKOH NEATENbHOCTH II0
pemeHnto 3ana4. OpraHu4ecKkoe eIUHCTBO MTPAKTUYECKON U YMCTBEHHOM JIEATENbHOCTH Y4aIUXCs
Ha YpOKax MaTeMaTHKH CIOCOOCTBYIOT MPOYHOMY W CO3HATEIHHOMY YCBOSHHIO Oa3MCHBIX
MaTeMaTUYECKUX 3HAaHUN U YMEHUM.

Henn u 3aga4n n3y4eHust yaeOHoro npeamera «MaremaTuka»
[IpuoputeTHbIME LIENAMU 00yUeHUsI MaTeMaTUKe B 5—9 Kilaccax sBISIOTCA:

- (opMHpOBaHHE LEHTPAIbHBIX MaTeMaTHYECKUX TMOHATHH  (YUCIO, BEIUYMHA,
reoMeTpuueckas  Qurypa, TIE€pEeMEHHas, BEpPOSATHOCTh, (YHKIHUA), 00ECIEeUNBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHuecKoro oopasoBanus ooyydaromuuxcs c 311P;

- noaseaeHue oOyuwaroumuxcs ¢ 3[IP Ha nmocTymHOM ajis HUX YpOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKHU U OKPYXAlOIero MHpa, NOHMMaHWE MaTeMaTHKH KaK 4yacTu oOIuei
KyJbTYpPBbI YEJIOBEUECTBA;

- pa3BUTHE MHTEJIEKTYalIbHbIX M TBOPYECKHX CcIOcOOHOCTel oOywaromuxcs c 3I1IP,
MIO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUM, KPUTUUHOCTH MBILUICHUS, UHTEpeca K
U3Y4YEHHUIO MATEMaTHKU;

- (popmupoBaHue QYHKIIMOHATBHON MaTeMaTHUYECKON IpaMOTHOCTU: YMEHHS paclio3HaBaTh
MPOSIBJICHUSI MaTeMaTHYeCKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pealibHBIX KHU3HEHHBIX
CUTyallUsiX WU TpPHU HU3YYEHUHM JAPYTUX Y4YeOHBIX TNPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYyJIHpOBaTh MX Ha S3bIKE MaTEeMaTUKU M CO37aBaTb MaTeMaTHYECKUe
MOJIETI, TMPHUMEHSTh OCBOEHHBIM MaTeMaTHMUecKUi amnmapaT JJjs pelleHus MpPaKTHKO-
OpPUEHTUPOBAHHBIX 33a4, MHTEPIIPETUPOBATH U OLIEHNUBATH IIOJYyUYEHHBIE PE3YJIbTATHI.

Joctuxenne 3Tux Lesei odecreynBaeTcsl perieHHeM CIeTyoNX 3a1au:



- popmupoBats y obydarommxcs ¢ 3[1P HaBbIkM y4eOHO-ITO3HABATEIHHOU NEATEILHOCTH:
IUIAHUPOBaHHE palOThl, TOWUCK pPALMOHAJIBHBIX MyTEH €€ BBIMOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

- CIIOCOOCTBOBATh MHTEIUICKTYAIbHOMY Pa3BUTHIO, (HOPMUPOBATH KauecTBa, HEOOXOAMMBbIE
YeJIOBEKY ISl MTOJIHOIICHHOW >KU3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MaTeMaTH4eCKON
JESITEIbHOCTH: SICHOCTU M TOYHOCTHU MBICIIM, WHTYWULUH, IPOCTPAHCTBEHHBIX IIPEICTaBICHUMH,
CHOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

- (QopMHpOBaTH KIIOYEBHIC KOMIIETCHIIMM YYalIMXCS B paMKax MPEeIMETHOH o0sacTu
«MaremaTKa U HHPOPMATHKAY;

- pa3BUBATh MOHATHIHOE MbIIUIeHUsT oOy4Jaromuxcs ¢ 311P;

- OCYHLIECTBIISITh KOPPEKIHUIO TO3HABATENbHBIX MpoieccoB oOyuatonxea ¢ 3IIP,
HEOOXOIUMBIX JUIsI OCBOSHHSI IPOrPAMMHOI'0 MaTepuaa o yueOHOMY MpPEeIMETY;

- IpeaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMH 00Pa30BaTeIbHBIX JE(PUIIMTOB B OCBOCHUU
IIPELIECTBYIOLIEr0 MpOrpaMMHOro Mmartepuana y oOydarommxcsi ¢ 3IIP m HemoctarkoB B HX
MaTEeMaTHYeCKOM Pa3BUTHH;

- c(OopMHUPOBATh YCTOWYMBBIA HHTEPEC YUALTUXCS K IPEAMETY;

BBISIBJISITH M Pa3BUBATh MaTeMaTHUYECKHUE U TBOPUYECKUE CIIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXKaHUS Kypca MareMaTuku B 5-9 knaccax: «Huciia u BIYUCICHUNY,
«Anredpa» («Anredpanyeckue BBIpAKECHHs», «YpaBHEHUS M HEPaBEHCTBa»), «DYHKINIY,
«l'eomerpusiy («['eomerpuueckue Gurypsl m uX CBOHCTBay, «l3MepeHHE TeoMeTpUYECKHX
BEJIMYUHY), «BepoaTHOCTh U cTaTucTUKa». J[aHHbIE TMHUU Pa3BUBAIOTCA MAPAIIIEIBbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOW JIOIMKOM, OJIHAKO HE HE3aBUCHMO OJHAa OT APYroid, a B TECHOM
KOHTaKTe MW B3auMojeiictBuu. Kpome »5Toro, ux oOBEAUHAET JOTHYECKas COCTaBIIAIOIIAS,
TPaJMLIMOHHO TMpHUCyLIass MaTeMaTHUKE U IPOHU3bIBAIOLIasi BCE MaTeMaTMYeCKUe Kypchl U
comepkatenbuble  auHUH.  ChopmynupoBanHoe B DegepanbHOM — TOCYJapCTBEHHOM
00pa3oBaTENIFHOM CTaHAAPTE OCHOBHOTO OOIIEro 00pa3oBaHUsS TpeOOBaHUE «yMETh ONEPUPOBATH
MOHATHUSIMH: OIpe/IeJIeHHe, aKCuoMa, Te0peMa, J10Ka3aTelbCTBO; YMEHUE PAaclio3HaBATh UCTUHHBIC U
JIO)KHBbIE BBICKAa3bIBaHMs, IPUBOJUTH HPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAaHUS U
OTPHUIIaHMs BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM Kypcam, a (JOpMUPOBAHUE JIOTMUECKUX YMEHUI
pacrpeensercs 1o BCeM rojiaMm 00ydeHus Ha ypOBHE OCHOBHOTO 0011Iero 00pa3oBaHUsI.

Copepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJibTaTaM OCBOCHUS
@enepanbHOil paboueill mporpaMMbl, pacHpefes€HHbIM MO rojaM oOydeHHus, CTPYKTypHpPOBAaHO
TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPHHLIUIIHAIBHBIM BOIpOCaM OOydarouecs
oOpalainich HEOJHOKPATHO, 4YTOObI OBJA/JCHHE MAaTEeMaTHUYECKUMHU MOHSTUSMM W HaBbIKaMHU
OCYLIECTBIISUIOCh ~ TIOCIIEAOBAaTeNIbHO M MOCTyNaTelbHO, C  COOJIOJEHHEM  IMpHUHIMIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMUS BKJIIOYAJINCh B OOILIyI0 CHCTEMY MaTeMaTHYECKHX
npencrapaeHuit  oOywaromuxcs ¢ 3IIP, pacumpsas u  yroy6ssas e€, oOpasys NpoyHble
MHOKE€CTBEHHBbIE CBs3M. OOmume nenu wu3ydeHuss ydeOHoro mpeamera «Marematuka»
npescrasieHsl B eepanbHoi paboyeil mporpaMMe OCHOBHOTO 001Iero 00pa3oBaHusl.

OcoGennocTu 0TOOpa ¥ aJanTalUK Y4e0HOT0 MaTepHuaJia N0 MATeMaTHKe

OOyuenue ydyeObHOMY TmpeameTry «MaTemMaTuka)y CTPOUTCS Ha CO3JaHUU ONTHUMATBHBIX
YCIOBUH /71 YCBOEHUS MporpaMMHOro marepuana ooydatrouumucs ¢ 3I1P. Bonbmioe BHMMaHue
yaensieTcss oTOopy y4eOHOro Marepuaja B COOTBETCTBUM C IPHHIIUIIOM JIOCTYITHOCTH TpHU
COXpaHeHHH o0IIero 06a30BOro ypOBHs, KOTOPBIM JOKEH MO COJEpKAHHUI0O U 00beMy OBITh
alanTHPOBaHHBIM /sl oOydarommxcst ¢ 3[IP B cooTBeTcTBHM ¢ MX OCOOBIMH 00pa3oBaTEILHBIMHU
notpeOHocTsiMU.  Crenyer OOJMeryuTh OBIAJAEHUE MaTepuasoM oOyvaromumucs ¢ 3I1P
MOCPENICTBOM €r0 JETaJbHOTO OOBSCHEHHS C CHCTEeMAaTHYEeCKHM IIOBTOPOM, MHOTOKPaTHOU
TPEHUPOBKM B MPUMEHEHMM 3HAHUM, WCHONb3ysd MPHUEMBbl aKTyalu3aluu (BU3yajbHas OIOpa,
MaMsTKa).



QenepasibHasg  TIporpamMma  IpeaycMaTpUBaeT BHECEHHE  HEKOTOPBIX  M3MEHEHUH:
YMEHBIIIEHHE 00heMa TEOPETHUECKUX CBEICHUM, BRIHECCHHE OTIIEIBHBIX TEM WIIU LIETBIX Pa3JeioB
B MaTepuabl 111 0030pHOT0, 03HAKOMUTEIIBHOTO U3yUEHUSI.

N3menenuss nporpamMmsbl B 5-9 kiaccax

Marematuka B S 1 6 kiaccax

B 03HaKOMUTEJIBHOM IUIAaHE PEKOMEHIYETCS H3ydaTb Clenyromme Tembl: «Pumckas
Hymepauus», «PaBHble ¢urype», «Uumuaap, xonyc, mapy, «Ky6», «IIpsMoyronbHbIi
napautenenunen», «llepemermenne no KOOpAMHATHOW HpsMon», «Moaynb yuciay, «duciaossie
MPOMEXYTKI»; «Macmrad» (u3yyaercs B Kypce «['eorpadus»); «M300pakeHne reoMeTpuyecKix
buryp Ha HEIMHOBAaHHOM Oymare C HCHOJb30BaHMEM IMPKYJIA, JIMHEHKH, YrOJIbHUKA,
TpaHcropTupa», «/lnuHa okpyxkHOCcTH», «Ilmomanes kpyra», «llapasienpHbie npsMbIe»,
«Ilepnenaukysspusle npsimbliey», «OceBas W LEHTpalbHas CUMMETpUN» (M3ydaeTcss B Kypce
reomeTpun); «beckoHeuHBIE TMEpPUOAWYECKHE AeCATHUHBIE Ipoou. JlecstuyHoe mnpuOIMKEHNE
OOBIKHOBEHHOU IPOOM» (M3ydaeTcs B Kypce ainreOpsl).

CnenyeT yMEHBIINTh KOJIMYECTBO 4acoB Ha cienyrouiue Tembl: «PemieHue soruueckuit
3amaw», «JlnuHa otpeska», «llkame»y, «PacnpenenuTenbHbIl 3aKOH YMHOXKEHHSD», «3aIluch
MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTENsIMIY», «[locTpoenune xkoHduUrypanuii U3 gacteil mpsMoid,
OKPY’KHOCTM Ha HEJIMHOBAHHOW U Kierdarol Oymare», «Jlemutenn u xkpartHble. [IpusHaku
aenuMocT», «Hanbonpmmii o0muii genuTens 1 HauMeHblee odmiee KpaTHoe. J{enMMOoCcTh CyMMBI
u npousseneHus». «lIpuBenenue qpodu K HOBOMY 3HaMeHaTemo», «HaxoxaeHue yacTu 1enoro u
[esoro mo ero yactmy». «OKpyTieHne AECATHYHBIX IpolOeit». «Pemenue 3amau mepebopoM Bcex
BO3MOXKHBIX BapuaHTOBY». «CocTaBieHHEe OyKBEHHBIX BBIPAKEHUH [0 YCIOBUIO 3aJjaumy.
BricBoOOAMBIIMECS Yachl MOXHO HMCIOJIb30BaTh HAa IMOBTOPEHHE (B Hadajle U KOHIE Yy4eOHOro
roja), Ha U3y4yeHue Hauboyiee TPYIHBIX U 3HAUMMBIX TeM: B V Kjlacce — Ha pelIeHue ypaBHEHUI,
NpUBEJCHUE JpOOM K HOBOMY 3HAMEHATENI0, YMHOXXEHHE W JIEJIEHHE MACCATUYHBIX JIPOOeH,
u3MepeHue yrios; B VI kiacce — IEHCTBUS C IOJIOKUTEIbHBIMU M OTPULATEIBHBIMM UYUCIIAMU,
pellleHre ypaBHEHUH, CII0)KEHHWE U BBIUUTAHUE YHCEJ, COAEpKAIUX LeyI0 U APOOHYIO 4YacTb, Ha
YMHOXXEHUE U JIeJIeHHE OOBIKHOBEHHBIX APOOEii.

Anareopa

B 03HakOMHTEIBPHOM IUTAHE PEKOMEHYETCS M3ydaTh ciieytomue TemMel: «MppanuoHaibHbIe
yucna. JlelictButensHple uyucna», «CpaBHEHHE JEHCTBUTENBHBIX 4YHCEN, apu(MeTHdecKue
NEeNCTBUS C EHCTBUTENIbHBIMHU UnciaMu», «Haxoxaenue npuOImKeHHbIX 3HAUEHUN KBaJIpaTHOTO
KopHs», «Teopema Buera», «PeleHns ypaBHEHUI TPETbe UM YETBEPTOU CTEIEHEHN Pa3I0KEHHEM

Ha MHOKHUTENn», «DyHKuua y =vX U ee rpaduk», «[IorpemHoCcTh 1 TOYHOCTh MPUOTHKEHHS,
«YerHble n HeueTHble PyHKIMMY», «DyHKIUA y=xn», «DyHKIMS y= ax2, ee rpa@uK U CBOWCTBA.
I'padpuxu pynkmmii y= ax2 + n u y=a(x-m)2, «YpaBHEeHHUE ¢ IByMs MEPEMEHHBIMU U €T0 Tpauk»,
«I'paduuecknii cnocod peleHus: CucTeMbl ypaBHEHU», «/300pakeHne 4ieHOB apupMETHUECKON
U TEOMETPUYECKOM IPOTrpecCUd TOYKAaMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIM W
AKCIIOHEHIMATIBHBIA pocT. CII0XKHbBIE TIPOLIEHTHI.

Crnenyer yMEHbIINTH KOJIMYECTBO 4acoB Ha u3yudeHue teM: «Dopmyns», «JlokazareabcTBo
TOXAECTBY, «JIuHEeHHOE ypaBHEHUE C JABYMS HEU3BECTHBIMUY, «I'paduK JTUHEHHOTO ypaBHEHUS C
IBYMsl TepeMeHHbIMN», «['paduueckoe pelieHne TUHEHHBIX YpPaBHEHHMM M CHUCTEM JIMHEHHBIX
ypaBHEHHUIT», «CBOWCTBA KBaAPATUYHOW QYHKIIUNY.

BricBoOOMBIIMECST Yachl PEKOMEHAYETCS UCIONb30BaTh: JUIA JIydlled MNpopaboTKu
HanOoyiee BaXXHBIX TeM Kypca: «Pemienwe ypaBHeHUi», «PemieHne cucteM ypaBHEHUI,
«CoBMecTHbIe JIeHCTBHA ¢ JpoOsmu», «IIpuMeHeHHe CBOMCTB apu(PMeTHUECKOro KBaJApPaTHOTO
KOpHsI»; Ha MOBTOPEHHE, pellleHue 3aay, Ipeodpa3oBaHue BhIPAXKEHHM, a TaKKe Ha 3aKperyieHue
M3Y4YEHHOI'0 MaTepuaa.



I'eomeTpust

Crnenyer OCHOBHOE BHUMaHME YAEINUTh IPAKTUUYECKON HAIIPABIEHHOCTH KypCa, UCKIIIOUUB U
YIOPOCTUB Haubosiee CIOXKHBINA I BOCHPUITUS TeopeTudeckuil marepuan. Ha ypokax reomerpun
HEO0X0/IMMO MaKCHUMAaJbHO HCIIOJb30BaTh HATJSAHBIE CpeACcTBa OOydeHUs, OOJblle MPOBOAUTH
MPAKTUYECKUX paboT C ydauumucs, pemaTh 3aaadu. CTpOUTh pellleHue 3a/ay MpU MOCTOSHHOM
OOpaIIeHN! K HATJIATHOCTH — PUCYHKaM M YepTEKaM.

O3HaKOMUTENBHO J1aTh TeMBbI: « TeopeMbl U A0Ka3aTeabCTBO. AKCHOMBIY, «JloKa3aTenbCcTBO
OT NPOTUBHOro», «CyIECTBOBAaHME M E€AMHCTBEHHOCTb NEPIEHIUKYJApa K mpsaMoi», «Metox
reoOMeTpuYecKuX Mecr», «Meron ynaBoenus wenuansl», «Teopema @aneca u Teopema o
IIPONOPLUMOHAIBHBIX OTpe3Kax», «LleHTp Macc TpeyroibHuKa», «3MeHeHrne TPUrOHOMETPUIECKUX
byHKIMI npu  Bo3pacTaHUU yriay, «QDopMyibl IS PaJdyCOB BIHCAHHBIX M OMUCAHHBIX
OKPY>KHOCTEH MpPaBUIIbHBIX MHOTOYTOJBHUKOBY, «YpaBHEHUE MPsAMOI», «JIBruxkenue», «CBoHCTBa
NBUKEHUs», «TeopeMa O MPOM3BENEHUM OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKyLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHONY.

CnenyeT yMEHBIIUTh KOJUYECTBO 4YacoB Ha u3ydyeHue tem: «CUMMETpUYHbIE (DUTYpHI.
OcHoBHbIE CBOMCTBAa oOceBOM cummerpun», «lleHTpanbHas cummerpus», «llapanenbHblil
nepenocy, «lloBopor», «lIpeobpazoBanue mnonodus. [lomobue CcOOTBETCTBEHHBIX AIIEMEHTOBY,
«OCHOBHBIE 3a/1a4l Ha [TOCTPOCHHUE C TIOMOIIbIO IIUPKYJS U JUHEHKN», «/leKapToBbl KOOPAHHATHI
Ha TUIOCKOCTHY, «Pemmenue TpeyronsHukoB», «Ilogodue dpurypy.

BricBOOOIMBIIMECS Yachl HCIIOJIB30BATh HA PEIICHHUE 3a/1a4 U TIOBTOPEHHE.

BeposiTHOCTH U CTATHCTHKA

B cBs3u ¢ TeM, 4TO JaHHBIN KypC BBI3BIBAET HAUOOJBIINE CIONKHOCTHU ISl 00YYAIOIINUXCS C
BHP, CBA3AaHHBIC CO CHMIKCHHBIM YPOBHEM pPAa3BUTHA CIIOBCCHO-JIOTHUYCCKOI'0 MbIIJICHHA, C€I0
U3Y4YCHHE TOJIKHO CTPOUTHCS Ha 0a30BOM YpPOBHE M JOCTYIHOM [UIsl YYEHHMKOB MaTepHale.
OcCHOBHOE BHHMMAaHHUE CJIEAYEeT YJEIUThb pa3/eiaM, CBSI3aHHBIMH C IOBTOPEHHEM IPONJAEHHOIO
MaTepuaia, yBEIWYUTh KOJMYECTBO YIOPAKHEHUH W 3aJaHUN, CBS3aHHBIX C MPAKTHUECKOMN
NESITEIbHOCThIO 00YUaIOLINXCS.

HeoOxoqumo mepecMOTpeTh CoAepKaHHEe TEOPETUYECKOTO MaTepuana M XapakTep ero
HU3JI0KCHUA: Teopeanecm/Iﬁ Marcepurajl NperioAHOCUTL B MPOUCCCC PCIICHMA 3aaa4 U BBIIIOJIHCHUA
3aJlaHu HaTJsIHO-MIPAKTHYECKOrO XapakTepa; He TpeOoBaTh BHIBOJA M 3alIOMHUHAHMS CIIOKHBIX
dbopmyn, pemieHusT HECTaHMAPTHBIX, TPYAOEMKUX 3alaHui. Psan Tem criemyer wu3ydarh B
03HAKOMMTEJIbHOM IIJIaHE.

®denepanpHas TporpaMMa NPENOCTaBIseT aBTOpy pabodeil mporpamMmbl CcBOOOIY B
pacmpeieieHny MaTepuana Mo 4eTBepTsaM (TpumecTpam). PacripeneneHne BpeMeHU HA W3YyYEeHHE
TE€M B TE€YEHHE yueOHOIro rojia CaMOCTOSITENIbHO OIpenesieTcsl 00pa3oBaTeIbHOW OpraHu3anueil u
3aBUCUT OT OCOOEHHOCTeH rpynmbl oOyuatomuxcs ¢ 3[IP m ux ocoObix oOpa3oBaTenbHBIX
noTpedHOoCTEH.

IMPUMEPHBIE BU/JbI JEATEJBHOCTHU OBYUYAIOIINXCHA C 3I1P,
OBYCJIOBJIEHHBIE OCOBbBIMH OBPA3OBATEJIBHBIMU ITIOTPEBHOCTAMMU U
OBECIHIEYUBAIOIIHUE OCMBICJIEHHOE OCBOEHHME COAEPKAHUH
OBPA3OBAHMUA 11O ITPEJIMETY «MATEMATHUKA»

Copnepxanne BHJIOB JesTenbHOCTH oOywaromuxcs ¢ 3[IP ompexpensiercs ux ocoObIMU
oOpa3zoBarenbHbIMU TIOTpeOHOCTSIMH. [loMuMo mmpoxo ucnoabszyembix B @AOIT OO0 obmux amns
BCeX 00yUaIOMIMXCs BUJIOB JIEATENBHOCTH CIENYeT YCUIUTh BUBI A€ATEIBHOCTH ClielU(UIHbIE JUIs
JAHHOM KaTeropuu Jerei, oOecrneynBaronMe OCMBICIEHHOE OCBOCHUE COJEp)KaHUs 00pa3oBaHUs
[0 NPEAMETY: YCHUJIIEHHE INPEAMETHO-NPAKTUUYECKON NEATENbHOCTH C AaKTMBHU3ALMEN CEHCOPHBIX
CUCTEM; YepelOBaHHE BHUJOB JESATENbHOCTH, 3aJ€HCTBYIOIIMX pa3IMYHbIE CEHCOPHBIE CHCTEMBI;
OCBOEHME MaTepuaja ¢ ONOpOM Ha alIrOpUTM; «IIOIIArOBOCTh» B H3YYEHUM MaTepuaa;
UCIOJIb30BaHUE JIOTIOJIHUTEIBHON BHM3yaJbHOM OMOpHI (CXeMbl, IIa0JOHBI, OMOpPHbIE TaOIHUIIBI);



pedyeBOil OTYET O MpoIecce M pe3ysbTaTe JCSTEIbHOCTH; BBIOJHEHUE CIICIHATIBHBIX 3aJaHui,
o0ecTeYnBaOIIUX KOPPEKLHUIO PETyJsIud y4yeOHO-ITO3HABATEIbHON AEATEIIBHOCTH W KOHTPOIb
COOCTBEHHOTO pe3yJbTaTa.
®enepasibHasg TeMaTHYECKasi U TEPMUHOJIOTHYEcKas jJekcuka cootBeTctByer @AOIT O0O0.

Jlnst obyuaromuxcs ¢ 3[1P cymecTBeHHBIM SBISIOTCS IPHEMBI PAOOTHI C IEKCUYECKUM MaTepHaIoM
no npeamery. [IpoBoauTcs crienmanbHas padoTa 1Mo BBEICHUIO B aKTUBHBIN CIIOBAPh 00YYaIOIINXCS
COOTBETCTBYIOLIEH TEPMHHOJIOTHH. V3ydaeMble TEpMHHBI BBOAATCS Ha IOJUCEHCOPHOW OCHOBE,
o0s3aTenbHa BU3yalbHAs MOJACPIKKA, AITOPUTMBI pabOThI ¢ ONpENETICHNEM, OTIOPHBIE CXEMBbI IS
aKTyaJIM3alii TEPMUHOJIOTUH.

MecTo yuyeOHOro npeamera «MaremaTuka» B y4eOHOM IIaHe

B cootBerctBuun ¢ @enepasibHBIM TOCYAAPCTBEHHBIM 00Pa30BaTENbHBIM CTAHAAPTOM
OCHOBHOro oO0miero oOpa3zoBaHusl ydeOHBbIH mnpeamer «MaTemaTHkay BXOAUT B IPEIMETHYIO
obnacth «Martematuka 1 HH(GOpPMaTHKa» U SBIAETCS 00s3aTeNbHBIM s u3ydeHus. B 5-9 kmaccax
yueOHbIi mpeamer «MareMaTuka» TPAIUIMOHHO M3Y4yaeTcsl B paMKax CIEQYIOIIUX Y4YeOHBIX
KypcoB: B 5-6 kiaccax — kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKiIrodas
AJIEMEHTBI CTATUCTUKU M TEOpUH BeposTHocTe) u «l'eomerpusi». Hacrosmeln mporpammoit
BBOJIUTCSI CAMOCTOSITEbHBINA yUeOHbIN Kypc «BeposTHOCTb U CTATUCTUKAY.

O611ee 9rcio 4acoB, PEKOMEHIOBAaHHBIX JJISl U3YYSHHs] MaTeMaTUKH (0a30BbIi YPOBEHb) Ha
YPOBHE OCHOBHOTO 00111er0 00pazoBanus, — 952 yaca: B 5 kiacce — 170 yacoB (5 4acoB B HEJENI0),
B 6 kitacce — 170 yacoB (5 yacoB B Heneno), B 7 kitacce — 204 yaca (6 4acoB B HEZICIIO), B 8 Kiacce
— 204 4gaca (6 yacoB B HeJen0), B 9 kitacce — 204 vaca (6 4acoB B HEJIEIIO).

[Lnanupyembie pe3yjbTaThl OCBOEHHUsI yueOHOro nmpeamera «MareMaTuka» Ha ypoBHe
OCHOBHOTI'0 00111er0 00pa30BaHUA

W3yueHne mareMaTHMKH Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HAlpaBJIICHO Ha
noctuxkeHre ooOywaromumucs ¢ 3[IP JIMYHOCTHBIX, MeETalpeIMETHBIX M  IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB OCBOCHHUS YUEOHOTO IIPEMETA.

JIn4HOCTHBIE Pe3yJbTAThl OCBOCHUS IIPOrPAMMBI I10 MATEMATUKE XapaKTePU3YIOTC:

NaTPUOTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K TMPONUIOMY U HACTOSALIEMY POCCHMCKONM MAaTeMaTHKH,
LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXEHHUSIM PpOCCHUCKHX MaTEMAaTHKOB U  POCCHICKON
MaTeMaTUYeCKOW IIKOJIbI, K UCHOJIb30BAHUIO ITHX JIOCTHKEHUN B APYrMX HayKax U MPHUKIATHBIX
chepax;

rPaXkJAAHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peau3alliid ero Ipas,
MPEJICTaBJICHUEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
MpOLEAYp TPakIaHCKOro oOuiecTBa (HalpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYXJIEHUIO
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM TOCTHIKEHHUI HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3aJlad MaTeMaTUYECKOH
HAIMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYEeCKOro O0pa30BaHMS Ha MPOTSIKEHHH BCei
KU3HH JUISI YCTICITHOW MPO(deCcCHOHATBHON ACATENHPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBEIOOPOM M MTOCTPOCHHEM WHAMBHIYATbHON TPACKTOPUH 0Opa30BaHUS U KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MMOTPEOHOCTEH;

3CTeTHYECKO0e BOCIIUTAHHE:

CITOCOOHOCTBIO K OSMOIMOHAIBPHOMY M O3CTETUYECKOMY BOCTIPHUSITHIO MaTEMaTHYECKUX
O00BEKTOB, 3a/la4, PEUICHHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;



LHEHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIlMe B JEATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX INpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOABl U OOIIECTBa, MOHUMAaHUEM
MaTEeMaTHYECKOH HayKh Kak CQepbl 4YeIIOBEYECKOW MAESITeIbHOCTH, O3TamoB € pa3BUTUS U
3HAYUMOCTHU JUIS Pa3BUTUS LUBUIIM3AIMH, OBJAJCHUEM S3bIKOM MAaTeMaTUKH U MaTeMaTHYeCKON
KyJIbTypOl Kak CpEICTBOM IIO3HAaHHWS MHpa, OBJAJCHHEM MPOCTEHIIMMHU  HaBBIKAMU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMupoBaHHE KYJbTYPbI 310POBbSI U 3MOLMOHAIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHUYeCKUe 3HAHHs B MHTEPECax CBOETO 3/I0POBbs, BEICHUS
3I0pOBOr0 00paza >KM3HH (30pOBOE NMHUTAHHME, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHAbIXA,
perynsipHasi (pusnueckasi aKTUBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBBIKA peQIEKCUH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

IK0JIOTHYecKoe BOCIIUTAHHUE:

OpUEHTaIlel Ha NMPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM Ui peuieHus 3ajad B o0jacTu
COXPAaHHOCTH OKPYXKAalOWIEH cpenpl, IUIAHUPOBAHMUSA MOCTYNKOB M OICHKH MX BO3MOXKHBIX
MOCIEACTBUM ISl OKpYXKalollel cpenbl, OCO3HAHMEM TIJI00AJbHOTO XapakTepa SKOJOTHYECKHX
po0JIeM U TyTel UX PEIICHUS;

ajanTauus K U3MEHSIIOIIHMMCS YCJIOBHSIM COLMATbHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSAX HEONPEICNEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JESATENIbHOCTh, B TOM YHCJIE YMEHHUE YUYHUTHCS Y JPYTHX
Jroel, mpuoOpeTaTh B COBMECTHOW JIEATENFHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIICTCHIIUU W3
OTIbITA JIPYTHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucCie (HOPMYIHPOBATH HJIEH,
MOHATHSI, TUIIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM YHCJIE paHEee HEe H3BECTHHIX, OCO3HABATh
neguIuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEeOYIOIMI KOHTPMEP, KOPPEKTHUPOBATH IPHHUMAEMbIE pEIIeHUS M JIEHCTBHA,
(dbopMynHUpOBaTh U OIICHUBATH PUCKU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

MeranpeaMeTHblie pe3yJbTAThI:

B pesynbpTaTe OCBOEHHS MpOTpaMMBI IO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanus y oOyuaromierocss ¢ 3[IP OynyT cdopmupoBaHbl MeTampeaMeTHbIe Pe3yJbTaThl,
XapaKkTepU3YIOIIHECS OBJIQJICHUEM  YHHUBEPCATbHBIMU MO3HABAaTENLHBEIMU  JICHCTBHUSMH,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JIEUCTBUSAMU M YHHUBEPCAIBHBIMU PETYJIATHUBHBIMU
JIEHCTBUSIMU.

OBiaieHue YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /IHiCTBUSIMH

YCTaHABJIMBATh MPUYMHHO-CICJICTBEHHBIE CBSI3M B XOJI€ YCBOCHUS MaTEMaTHYE€CKOIO
Marepuaa;

BBISIBIIATH IEPUITUT TaHHBIX, HEOOXOIUMBIX VISl PEIICHUS IOCTABJICHHOM 3a/1a4H;

C TIOMOIUIBIO YYHTENS BBHIOMpATh CIMOCOO pElIeHUs MaTeMaTHUeCKOW 3aiadyu (CpaBHUBATH
BO3MOJKHBIE BaPUAHTHI PEIICHHUS);

MPUMEHSTh U TPE0OPa3OBhIBATh 3HAKW M CUMBOJIBI B XOJI€ PEIICHUS MaTeMaTHUYECKHX 3a]1a4;

YCTaHABJIMBATH UCKOMOE H IAHHOE MPH PEIICHUU MAaTeMaTUYECKOU 3a1auu;

MOHUMATh U UHTEPIIPETUPOBATH HH(OPMAIIMIO PA3IMYHBIX BUOB U (HOPM MPE/ICTABICHHUS,
WJUTFOCTPUPOBATH peIIaeMbIe 3a1a9i TPAPUICCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO;

MMOHUMAaTh W WCIIOJIB30BaTh MaTEMaTUYECKHE CPEACTBA HATJAIHOCTH (TpaduKH, JUarpamMMBbI,
TaOJIUIIBI, CXeMBI U JIP.) Ui WUTIOCTPAINH, HHTEPIIPETAIINH, apTyMEHTAIIUH.



OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU KOMMYHUKATHBHBIMH JACHCTBUAMM:

OpPraHU30BBIBaTh y4E€OHOE COTPYAHUYECTBO M COBMECTHYIO AEATENBHOCTb C YUYHTEIEM H
CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHICTBOBATh M HAXOJAUTH 00IIME CIOcO0Bl paboThl; padoTaTh B IpyIIe: HAXOAUTh
o01iee peleHue U pa3peniaTb KOH(MIUKTH HA OCHOBE COTJIACOBAaHUS MO3UIMKM U y4ETa UHTEPECOB;
cIymaTh naptuépa; GopMyIHpoOBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HATUYMU Pa3HbIX TOYEK 3pPEHUA U
paszpemate KOH(QJIUKTHI HA OCHOBE Y4ETa HHTEPECOB M MO3UIMK BCEX YYACTHUKOB,;

apryMEHTHPOBaTh CBOKO IO3ULHMI0 M KOOPAMHUPOBATH €€ C MO3ULMIMHU IAapTHEPOB B
COTPYAHUYECTBE NP BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM NESTEIHLHOCTH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTaTh KAYECTBEHHOI'O pe3yjibTaTa U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTMMH YJICHAMU KOMAH/IbI;

OLICHMBATh KaYeCTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU PeryisiTHBHBIMU /1€iCTBUSIMU:

CTaBUTH LIEJIH, BEIOUPATh M CO3/IaBaTh AITOPUTMBI JUIsI PEIICHUS] YIEOHBIX MaTEMaTHIECKIX
po0em;

IJIAHUPOBATh W  OCYIICCTBIISITH JI€ATEIbHOCTh, HAIIPABICHHYIO Ha pEIICHHE 3a]a4
UCCIIEIOBATENLCKOTO XapaKTepa,

bopMyIupOBaTh U yACPKUBATH YUEOHYIO 3a/1auy, COCTABJIATh TUIAH U TIOCIEI0BATEIHLHOCTD
JIEHCTBHI;

OCYIIECTBIISATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yueOHOM MaTEMaTHUECKOMN AeATeIbHOCTH;

aJICKBaTHO OIEHMBATh MPABWJIBHOCTD WJIM OIIMOOYHOCTH BBIMOJIHEHUs Yy4eOHOM 3amauu, e&
O0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHNUS;

CIIMYATh CIOCO0 JIEWCTBHS M €r0 Pe3yJIbTaT C 3aJIaHHBIM ATAJIOHOM C IEJIbI0 OOHAPYKEHUS
OTKJIOHEHHH U OTIMYHI OT STANOHA.

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOZHHKHYTH IIPU PEIICHUHU yueOHOU 3a1a4H;
MOHUMATh MPHYMHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar AesTeNbHOCTH,
OTIpE/ICIISATH IO3UTHBHBIC N3MEHEHUS M HAIIPABJICHUS, TPEOYIOIIHE JaTbHEHIICH paboThI;

PEryJIupoBaTh COCO0 BRIPAKEHUS YMOLIMA.

[IpeameTHBIE pe3yabTAaTHl OCBOCHHS MPOTpaMMBbI IO MaTEMaTHUKE MPEICTaBIIEHBI MO TOJaM
oOydeHHUsi B paMKax OTIENbHBIX Y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7-9
KJIaccax — KypcoB «Ainrebpay, «I'eomeTpusi», «BeposSTHOCTh U CTATUCTHKA.



PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHKA»
5-6 KJIACCBI

Ienn u3ydenusi yaeGHOro Kypca

IIpropuTeTHHIMU 1EJISAMHU 00yUEeHUSA MaTeMaTHKe B 5—6 Kjiaccax siBJISIOTCA:

- TIpojoIDKeHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATHH (YMCIO, BETMYMHA,
reomerpuueckas  ¢urypa), oOecCHeyMBalOIUX  IPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh
MaTEeMaTHYECKOro 00pa3oBaHus 00yYarOIIUXCS;

- DPa3BUTHE MHTEUIEKTYalbHbIX M TBOPYECKMX cIOcOOHOCTeH oOyuaromuxea c 3IIP,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHU, NHTEPECA K U3YUEHUIO MATEMATUKH;
nojseaeHue oOyuaromuxcd ¢ 3IIP Ha noCTymHOM A HMX ypOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTEMaTHKU U OKPY’KaIOLIET0 MUPA;

- (hopmupoBaHue (QYyHKIMOHAIBHOW MaTeMaTHUECKOW I'paMOTHOCTH: YMEHMsI paclio3HaBaTh
MaTeMaTHYeCKue OOBEKTHl B pPEalbHBIX JKU3HEHHBIX CHTYalMsSX, MPHUMEHSATh OCBOCHHBIC yMEHUS
IUIs PeLIeHUs] PAaKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, MHTEPIIPETUPOBATh MOJyUYEHHbIE PE3yJIbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUUYECKOMN CUTYyalUH.

OcCHOBHBIE JIMHUU COJEp:KaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoOMETpPHUECKasi, KOTOPbIe Pa3BUBAIOTCS MapaJlIeNIbHO, KaKAas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJIHAKO, HE HE3aBUCUMO OJHA OT APYroi, a B TECHOM KOHTaKTe M B3aUMOJEHCTBHH.
Taxoke B Kypce MpOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH alIreOpbl M OMUCATEIBHON CTAaTUCTHKH.

N3yuenne apu@MeTHyeckoro marepuaiga HadMHAeTCsl CO CHCTEMaTHU3allud U Pa3BUTHUS
3HAHUU O HaTypaJIbHbIX YKCIIaX, IOJIyYEHHbIX B HaualnbHOU 1IKoJie. [Ipu a3ToM coBepiiieHCTBOBaHUE
BBIUUCIIUTENIbHOW TEXHUKH U (POpMUPOBAaHME HOBBIX TEOPETUYECKUX 3HAHMHA cOueTaercss ¢
pa3BUTHEM BBIUMCIUTEIBHON KYyJIbTYpbl, B YacCTHOCTH C OOy4YEHHEM HpPOCTEHIINM NpuéMam
INPUKHUJKU U OLIEHKH Pe3yJIbTaTOB BBIYMCICHUH. M3yueHne HaTypallbHbIX YHUCeN MPOJI0JDKaeTCs B 6
KJIaCCE 3HAKOMCTBOM C HauyaJIbHbIMU NOHSITUSIMU TEOPUU JETUMOCTH.

Jpyroii kpymnHblii OJOK B COJep:KaHUU apuU(PMETHYECKOH JTUHMM — 3To Apobu. Hauano
M3Yy4YeHUs] OOBIKHOBEHHBIX M JIECATUYHBIX JpoOEil OTHECEHO K 5 Kkiaccy. DTO MEpBBIM 3Tal B
OCBOEGHUH JIpo0eii, KOraa NpOMCXOJUT 3HAKOMCTBO C OCHOBHBIMM HJIE€SIMH, ITOHATUAMHU TeMbl. [Ipu
3TOM pPacCMOTPEHUE OOBIKHOBEHHBIX Jpo0eil B MOJHOM O0BEME MpPENLIECTBYET H3YUEHHUIO
JECATUYHBIX Ipo0Oei, 4To 1es1eco00pa3HO ¢ TOUYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHMHU,
KOIJla IpaBWia JACUCTBUH C JAECATUYHBIMU JApOOSMU MOKHO OOOCHOBaTh YK€ H3BECTHBIMU
JITOPUTMAMH BBITIOJTHEHUS JIeHCTBUN ¢ OOBIKHOBEHHBIMHU JAPOOSMH. 3HAKOMCTBO C JECSITUYHBIMU
OpOOSIMM PACIIMPUT BO3MOXHOCTU JUUIsl TOHMMAHHS OOYYarOUMMUCS MPUKIATHOTO NPUMEHEHUs
HOBOM 3alMCH ITPU U3YUYEHUH IPYTUX MIPEIMETOB U IPU MPAKTHYECKOM HcTionb3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM 3Talml B H3Y4YEHMH JApoOeH, I/ie MNPOMCXOAUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHMsI M mpeoOpa3oBaHusi JApoOeil, OCBOCHME HOBBIX BBIYUCIUTENBHBIX aJITOPUTMOB,
OTTaYMBaHUE TEXHUKHU BBIYMCIEHUN, B TOM 4HCIE 3HAYEHUH BBIPAXXEHUH, cOAEpXKalluX U
OOBIKHOBEHHBIC, U JIECATUYHBIE JpOOM, YCTAaHOBJIIEHHE CBA3€H MEXIY HHMH, PAaCCMOTpEHHE
npu€MOB pelIeHus 3a7ad Ha Jpobu. B Hawane 6 kiacca IPOMCXOAUT 3HAKOMCTBO C TOHSATHEM
IIPOLIEHTA.

Oco0eHHOCThIO U3YUYEHHUSI MTOJIOKUTEIBHBIX U OTPUIATENbHBIX YHCEN SBISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpuBaTbCsi B HECKOJIBKO JTanoB. B 6 kiacce B Hayalle M3y4yeHHUS TEMBI
«IlonoxuTenpHble W OTpUILIATEIbHBIE YMCIa» BblIensercs noareMa «llenble uncna», B pamkax
KOTOpOM 3HAaKOMCTBO C OTpPHUUATEIbHBIMM YHCIAMM M JACUCTBUSIMM C IIOJOKUTEIbHBIMH U
OTpHUIATENIbHBIMH YHUCIaMH IIPOUCXOAUT Ha OCHOBE COJIEPKATEIbHOIO MOAX0/4a. DTO MO3BOJISET Ha
JIOCTYITHOM YPOBHE IMO3HAKOMHUTH yYaIIUXCsl IPAKTUUYECKH CO BCEMH OCHOBHBIMU IOHATHUSMHU TEMBI,
B TOM 4YHCII€ U C MpaBWIaMH 3HAKOB INPU BHINOJHEHUM apudmernyeckux nenctBuil. M3ydenue
palMoHaNBHBIX YHCET Ha 3TOM HE 3aKOHUYHUTCS, a OyAeT MPOJOIDKEHO B Kypce anreOpsl 7 Kiacca,
YTO CTaHEeT CJIEAYIOIIMM MPOXOJAOM BCEX MPHUHIMIHMAIBHBIX BOINPOCOB, TEM CAMBIM pa3ielieHue



TPyAHOCTEH oO0JieryaeT BOCHPUATHE MaTepuala, a paclpelesieHHe BO BPEMEHH CHOCOOCTBYET
MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHMHM pemieHWI0 TEKCTOBBIX 3a7ady B S5—6 Kiaccax HCHOJb3YHOTCS
apupmMeTnueckue TNpUEMBI pelieHus. TeKCToBble 3ajJaud, pellaeMble MpH  OTpaboTKe
BBIUHCIIUTENIbHBIX HAaBBIKOB B 5—6 KJlaccax, pacCMaTpUBAIOTCS 33a4M CIEAYIOUIMX BUIOB: 3a/la4u
Ha JIBIDKCHHME, Ha YacTH, Ha TOKYIKH, Ha paboTy M NPOM3BOIUTEIBHOCTb, HAa MPOIEHTHI, Ha
oTHOWEeHUs U nponopuuu. Kpome Toro, oOyuaronyecs 3HaKOMATCS ¢ NPUEMAMU pELIeHUs 3a/1ad
nepedopoM BO3MOXKHBIX BapHaHTOB, y4arcsi paboTark ¢ uH(popMalmei, npeacTaBieHHON B Gpopme
TaOJIUL] UIIH JUarpaMM.

B  paboueit  mporpamMMe = TPEeIyCMOTPEHO  (OPMUPOBAHHME  MPONEACBTHUECKUX
anreOpandyeckux mpeicTaBieHUd. bykBa Kak CHMBOJI HEKOTOPOIO 4YHCIA B 3aBUCHUMOCTH OT
MaTeMaTHYeCKOT0 KOHTEKCTa BBOAMTCSA IOCTENIEHHO. bByKBeHHass CHMBOJHMKA IIMPOKO
UCIOJb3YETCsl HPEeXAe BCEro Ul 3amucH OOIMMX YTBEPKACHUH W IpeluloKeHuH, (opmyi, B
YaCTHOCTH JUIS BBIYMCIICHUS] TEOMETPUYECKHUX BEIMUMH, B KAUECTBE «3aMECTUTEIISD) YHCTIA.

B kypce «Marematuku» 5—6 Kj1acCOB MpeACTaBIE€HA HAIVIAHAs T€OMETPHs, HalpaBIeHHAas
Ha pa3BUTHE OOPA3HOTO MBIIIICHUS, HPOCTPAHCTBEHHOTO BOOOpPaKEHUs, H300Pa3UTEIbHBIX
yMEHUH. DTO BaXHBIH 3Tall B HM3Y4YEHUU TE€OMETPUH, KOTOPBIH OCYILIECTBISIETCS HA HarjsiIHO-
MPAKTUYECKOM ypPOBHE, ONMMPAETCS Ha HArIsiIHO-0Opa3HOe MBIIUIEHHE O0ydJarommxcs. bosbras
pOJb OTBOJAUTCS MPAKTUYECKOM JIEATENIBHOCTH, OIBITY, O3KCIIEPUMEHTY, MOJEIUPOBAHMIO.
OOyuaromnmecs: 3HAKOMSATCS ¢ TEOMETPUIECKUMHU (PUTYpaMy Ha MJIOCKOCTH M B MPOCTPAHCTBE, C UX
IPOCTEHIIMMU KOH(UTYpaLusMu, ydaTcsl H300pakaTh X Ha HEJIMHOBAHHOM M KieT4aroil Oymare,
paccMaTpuBalOT MX MPOCTEUIINE CBOKCTBA. B mponecce n3ydeHus HarysiIHOW F€OMETPUM 3HAHUS,
MIOJIyYeHHbIE 00YUYaIOIIMMUCS B HAYaJIbHOMU IIKOJIE, CHCTEMATU3UPYIOTCS U PaCIIUPSIOTCS.

Mecto y4eOHOro Kypca B yueOHOM IJIaHE

CornacHo yueOHOMY IUIaHy B 5—0 KjaccaX HU3y4aeTcs HHTETPUPOBAHHBIA IpEAMET
«MatemaTuKkay, KOTOpBIH BKIIOYAaeT apu(METHUECKUl MaTepuana M HarjIsJHYyl0 TeOMEeTpHUlo, a
TaK)X€ IPOIEIEBTUUYECKUE CBEACHUS M3 aiureOpbl, AJIEMEHThl JIOTMKM M Hadajla ONHcaTeIbHOU
CTaTUCTUKH.
VY4eOHbI TIaH Ha M3YYCHHE MAaTeMaTHKU B 5—6 KiaccaXx OTBOJHWT HE MEHee 5 yueOHBIX 4acoB B
HEJIENI0 B TeYEHUE KaKJ0ro roja ooyyeHus, Bcero He MmeHee 340 yueOHbIX 4acoB.

Copepxanue yueoHoro kypca «MATEMATHUKA>» (o rogam ody4ueHnust)

5 knace

HartypajbHble 4yncIa U HYJIb

Harypanbaoe umcno. Psg marypanbnbix uucen. Yucno 0. M3oOpaxeHue HaTypadbHBIX
qrcell TOYKaMU Ha KOOPAMHATHOM (YHCI0BOM) MPsSMOH.

[To3unmonHas cuctema cumcieHus. *Pumckas HyMmepauus Kak OpUMEp HETO3ULMOHHON
cuctembl cuncnenus* 1. JlecaTnynas cucrema CUMCIEHHUS.

CpaBHeHuE HaTypaJlbHbIX 4YMCEJ, CpPaBHEHHE HATypaJlbHbIX uHcenl ¢ HyJaéM. CrocoObl
cpaBHeHHA. OKpyTJI€HHE HaTypalbHBIX YUCEIL.

CrnosxeHue HaTypalbHBIX YHCEN; CBOMCTBO HYJISI IPU CIIOKEHUU. Bbluntanue kak JeicTaue,
0o0paTHOE CIIOKEHUIO. YMHOXKEHHE HaTypajbHBIX YHCEN; CBOMCTBA HYNs W EIUHULBI TNPU
yMHOKeHuu. [lenenune kak JeiicTBUe, oOpaTHOEe YMHOXEHMIO. KOMITOHEHTHI neHCTBUM, CBS3b
Mexay HumH. IIpoBepka pesyibrata apudmernyeckoro aedctBus. IlepemecturensHoe u
COYETaTeIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHHs, *paclpeieluTelIbHOe CBOMCTBO
(3aKOH) YMHOXKEHUS*.

! BHGCL Hu gajice **0003HaUYEHBI TEMBbI, U3YUCHHC KOTOPLIX HPOBOAUTCA B O3HAKOMHUTEIILHOM IUIAHE. Hez[aror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



Hcnonb3oBanue OykB Uil 00O3HAUYEHUS HEM3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOMCTB
apu(pMETHYECKUX ACHCTBHIMA.

*JlenuTenan U KpaTHble 4yucia®, paznoxeHne Ha MHOKUTenu. [IpocTeie 1 cocTaBHbBIE YHCIIA.

*[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTkoMm.

CreneHb C HaTypaJbHbIM IIOKa3aTeJIeM. 3alMCh YWCIA B BUAE CYMMBl pa3psIHBIX
cllaraéMblX.

YucnoBoe BblpakeHHE. DBbluncieHne 3HAYEHMH UHUCIIOBBIX  BBIPAKEHHM; MOPSIOK
BBITNIOJIHEHUS AeHcTBUM. Mcnonb30BaHue py BHIYUCICHUSAX IEPEMECTUTEIBLHOTO U COUYETATEIIBHOTO
CBOMCTB (3aKOHOB) CJIO)KEHUS U YMHOXKEHUS, *pacipeeIUTeIbHOIO CBOWCTBA YMHOKEHUA ™.

Jpoou

[IpencraBiaenue o ApoOu Kak crocoOe 3amucu yacTu BeJMYMHbI. OOBIKHOBEHHBIE ApPOOH.
[TpaBusibHBIE W HEMpaBWIbHBIE ApoOu. CMerranHas apoOb; MpEeACTaBICHUE CMEIIAHHOW IpoOH B
BUJIE HENpPaBWIbHOW JpoOM M BbIAEICHHE LEJIOM YacTH YWCiIa W3 HENpaBWIBHOW JIPOOH.
N3o0paxenune apoOeil ToukamMu Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOMCTBO apobu. *CokpaiieHue
npobeit. [lpuBeaenue npodbu Kk HoBOMY 3HamMeHaTeno*. CpaBHeHHE TIPOOEH.

CrnoxeHue W BBIYMTAHUE JpoOei. YMHOXKEHHE U JIeJCHHE ApoOeil; B3aMMHO-O0O0paTHBIC
apoOu. *HaxokaeHne 4acTH LeJIOoro U LEeJIoro Mo ero 4acTu™.

Hecstnunas 3anuchk apodeit. [IpencraBieHue aAecsITUUHONW ApoOM B BUJIE OOBIKHOBEHHOM.
N300pakeHne NEeCATUYHBIX JApoOeil ToukaMu Ha 4ucloBOM mpsiMmod. CpaBHEHHE AECATUYHBIX
IpoOeit.

Apudmernueckne AEHCTBUS € AECATUYHBIMU ApoOsMu. *OKpyriieHHEe JEeCSITUYHBIX
npooeit™.

Penrenne TeKCcTOBBIX 3a7a4

Pemenne TekcToBBIX 3amad apupMETHYECKHM crocoOoM. *PemieHue orndeckux 3ajaad.

Pemenue 3amau nepeOopoM Bcex BO3MOXKHBIX BapHaHTOB*. Mcmonb3oBaHue MpHU pelIeHuU

3a/1a4 TaOJIUIL U CXEM.

Pemenue 3anau, cojxepkaliux 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIUYMHBI: CKOPOCTb, BpeMs,
paccTrosiHue; 1Le€Ha, KOJIMYECTBO, CTOMMOCTh. EJMHMIIBI M3MepeHMs: Macchl, 00bEMa, IIEHBI;
paccTosiHUsA, BpeMEeHH, CKOpOoCcTU. CBSA3b MEXIY €ANHULIAMU U3MEPEHUS KaXK0ON BEIIMYUHBI.

Pemenune ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne naHHBIX B BUJE TAOIULL, CTOIOYATHIX UATPAMM.

Harasignas reomerpust

Harnsaele npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYXHOCTb, Kpyr. Yroia. IIpsmoi, ocTpbiii, Tynmoil M pa3BEPHYTHIE
yTJIBI.

JlinHa OTpe3Kka, METPUYECKHe €AMHMIbI JIUHBL. [[nMHa joMaHON, mepuMeTp MHOTOYrOJbHUKA.
W3mepenune 1 NoCTPOCHKE YTII0B ¢ OMOLIBIO TPAHCIIOPTHUPA.

Harnsanuele npencraBieHuss o GUrypax Ha IJIOCKOCTH: MHOTOYTOJBHHK; HPSMOYTOJIbHUK,
KBaJ[paT; TPEYroJbHUK, *0 paBeHCTBE (Uryp*.

N3o6paxenue ¢puryp, B TOM yucie Ha kietdaroil Oymare. *Iloctpoenue koHpurypamuii u3
qacTeil mpsMoii, OKpYKHOCTH Ha HEJIMHOBAHHOM M Kierdyaroil Oymare*. Mcnosbp3oBaHuEe CBOMCTB
CTOPOH U YTJIOB IIPSIMOYTOJIbHUKA, KBajipaTa.

[Tnomanp mpsMOYroJdbHUKA U MHOTOYTOJIBHUKOB, COCTaBJIECHHBIX W3 MPSIMOYTOJIbHHUKOB, B
TOM uucie puryp, n300pak€HHBIX Ha KieTyaToi Oymare. EquHMIIBI M13MEpEeHUs MIIOMIAAN.

*HarnsiiHple  TpeACTaBICHHMS O  NPOCTPAHCTBEHHBIX  (urypax:  mpsMOYTOJIbHBIN
napajuienenunes, Kkyo, MHOrorpaHHuKHU. M300paxkeHne npocTelinX MHOTOrpaHHUKOB. Pa3BépTiku
Kyb6a u mnapamnenenunena. Co3gaHue Mojeneil MHOTOTPaHHUKOB (M3 Oymard, MpPOBOJIOKH,
TJIACTHIIMHA | JIp. )*.

*O0BEM NPAMOYTOIBFHOTO Napaiyienenunena, kyoa. Enquauiel namepenus oobéma™*.



6 x1acc

HarypanbHble ynciia

Apudmernueckne IeMCTBUS € MHOTO3HAYHBIMU HATypaJbHBIMM 4HCIaMU. YucioBble
BBIPQXEHUS, MOPSAOK JEHCTBUM, MCIONb30BaHHE CKOOOK. lcmosb3oBaHHE INpU BBIUMCIEHMSIX
[IEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOMCTB CIIOKEHMS M YMHOXEHMS, *pacrpeeuTebHOro
CBOWCTBa YMHOXEHHUs. * OKpyTJIeHUE HATypaTbHBIX YHCEI.

Jenutenun W KpaTHblE 4YMclia; *HAWOONMbIIWK OOUIMK JCNIUTENh W HauMEHbIee oOIee

KpatHoe. J[eTMMOCTh CyMMBI U TIpou3BeeHus *. JleJenne ¢ ocTaTkoMm.

Apodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO NpoOH, cokpamieHue apodeii. CpaBHEHHE U
yrnopsiiounBaHue apobeil. Pemienue 3ajad Ha HaxOXJEHUE YAacTH OT LEJIOr0 M LEJNOro IO €ro
gactu. J[poOHOE 4YmMCIO Kak pe3ynbraT neicHus. lIpeacraBieHue AECATUYHOW ApoOM B BHIE
OOBIKHOBEHHOH ApOoOU U BO3MOXKHOCTh IPECTABICHUSI OOBIKHOBEHHON JIpoOU B BUAE JIECATUYHOM.
JlecsaTuunbpie ApoOuW M MeTpuyeckas cuctema mep. ApudMmeTuyeckue NeHCTBHS U UYUCIIOBBIC
BBIP)XEHUS C OOBIKHOBEHHBIMHU M JJECATUYHBIMU APOOSMHU.

OtHomrenue. [leneHne B JaHHOM OTHOmIeHWH. *Macmrab*, npomopuus. Ilpumenenue
IPONOPLMI NP PEIICHUH 3a/1ay.

[TonsiTue mpoueHTa. BbluncieHue npoueHTa OT BEJIWYMHBI U BEJIMYUHBI MO €€ MPOLIEHTY.
BhipaxkeHue NpoLEHTOB JeCATHUYHBIMU JpoOsMu. Pemienue 3amad Ha mpoueHTHl. BeipaxeHue
OTHOIIEHUS BEJIMYMH B IPOLEHTAX.

IHon0:kuTeIbHBIE U OTPULIATEIbHBIE YHCIA

[TonoxurensHble W  OTpUIATeNbHBIE uymcia. lLlemsle uwmcma.  *Mopynpe  umcna,
reoMeTpruecKas HHTepIpeTanus MoayJisa ynucina®. M3o00paxeHue yncesl Ha KOOPAUMHATHON MPSIMOIA.
*UuCcoBble MPOMEKYTKU*.

CpaBHeHue uucen. ApupMeTHueckue AEHCTBHS C IMOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU
YU CIIaMU.

[IpsMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM Ha IIOCKOCTH,
abcmucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAMHATHOH IIIOCKOCTH.

BykBeHHbIe BbIpasKeHU s

[Tpumenenue OyKB JUIsl 3alIMCH MaTEMATUYECKUX BBIPAKEHUU M IpenoxeHuil. ColicTBa
apupMeTHyecKuX AeHCTBUM. *BykBeHHBIE BBIpa)K€HHS W UYUCIIOBBIE IMOACTAHOBKH.* ByKBeHHBbIE
paBeHCTBA, HAX0X/IEHNE HEU3BECTHOrO KOMIOHEHTa. DPopMyiibl; (HOpMyIIbl IEpUMETpPa U IUIOLIAIN
NpsIMOYTOJIbHUKA, KBajjpaTa, *00bEMa napasuienenumneaa u kyoa*.

Pemenne TekcTOBBIX 32124

Pemenue TekCTOBBIX 3aday apu(PMETHYECKUM crocoOoM. *PelneHne oruyeckux 3ajad.
Pemenue 3aa4y nepebopoM Bcex BOSMOMKHBIX BAPUAHTOB. *

Pemenne 3anad, comepKalux 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIWYHMHBI: CKOPOCTb, BPEMH,
paccrosiHue; I1eHa, KOJUYECTBO, CTOMMOCTb; IPOU3BOJIUTENBHOCTh, BpeMs, OOBEM padOTHI.
EnvHMIBI M3MEpEHMs: MacChl, CTOMMOCTH; DPACCTOSHUS, BPEMEHH, CKOPOCTH. CBSA3b MEXKAY
€IMHULIAMU U3MEPEHUS KaXK10M BETMUUHBI.

Pemenne 3amay, CBS3aHHBIX C OTHOIIEGHHEM, INPONOPLUUOHAIBHOCTHIO  BEJIWYMH,
MIPOLIEHTAaMU; PELIEHNE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

*OneHka U IpUKUIKa, OKPyTJIeHUEe pe3ybTaTa™.

*CocraBieHre OYKBEHHBIX BBIPAKEHUH 10 YCIIOBUIO 3aaun ™.

[IpencraBiaeHre AaHHBIX C MOMOINBIO Tabmun W auarpamm. CromOuaTble JuarpamMMbl:
YTeHHE U TIocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Haruasinnas reomerpust

Harnsgnele npencraBienus o Gurypax Ha IJIOCKOCTU: TOYKa, MpsAMas, OTPE30K, Jyd, yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTB, KPYT.



*B3auMHOE  pacloyIo)K€HHE JIByX MpsMBIX Ha  IUIOCKOCTH, IapajjlelibHble  IpPSMBIE,
NEepIeHANKYIApHBIE TpsMble™®. 3MepeHne pacCcTOSHUN: MEXAY ABYMs TOYKAMH, OT TOYKH IO
NPSAMOW; JJIMHA MapIIPyTa Ha KBAJAPATHOM CETKE.

W3mepeHne M NOCTPOEHHE YIJIOB C IOMOULIbK TpaHCIOPTHpa. BuIbl TpPEyroJbHUKOB:
OCTPOYTOJIbHBIM,  TPSIMOYTOJBHBIN,  TYNOYTOJbHBIH;  paBHOOEAPECHHBIH, PaBHOCTOPOHHHUMA.
YeThIpEXYroJbHUK, IPUMEPBl YETBIPEXYTOJIbHUKOB. [IpAMOYroapHUK, KBagpar: MCIOJIb30BaHUE
CBOWCTB CTOPOH, YIJIOB, IuaroHaneil. *M3o0paxxeHue reomMeTpuueckux (GUryp Ha HEJIMHOBAHHOMN
Oymare C HCIOJB30BaHMEM IMPKYJSA, JIMHEHKH, yrojibHUKa, TpaHcrmopTtupa®. IloctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp mHOroyroipHuka. [loHsTue ruomann GUrypsl; eIMHUIBI U3MEPEHHS TIJIOIA TH.
[TpubnnxEéHHOe U3MepeHue IIoIaau GUryp, B TOM 4ucie Ha KBajapaTHoil cetke.® IIpubnmkénnoe
M3MEpEeHHue JUTMHBI OKPY>KHOCTH, TUIOMIau Kpyra*.

*CuMmmMmeTpusi:  LIEHTpalbHas, oceBas U 3epkaipHas  cummerpuu. Iloctpoenue
CUMMETPUYHBIX (puryp*.

*HarnsiiHple NpencTaBI€HUs O MPOCTPAHCTBEHHBIX (UIypax: mapaiesnenunen, Kyo,
npu3Ma, MupaMuia, KOHyC, WWIMHApP, map u cpepa. M300pakeHue NpOCTPaHCTBEHHBIX (GUTYP.
IIpumepbl  pa3BEPTOK  MHOTOTPAHHUKOB, LwiIMHApa U  KoHyca. Co3maHue  Moxenen
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpOBOJIOKH, IUTACTHIINHA U JP.).

[Tonatue o6bEMa; enuHMLBI H3MepeHUs o0bEMa. OO0BEM NPSIMOYIOJBHOIO MapajulesenuIesna,
KyOa*.

Ilnanupyemsbie IlpenmerHble pe3yJabTaTbl OCBOeHHMsI padoueili mporpaMmbl Kypca
«MATEMATHKA».

OcBocnne yudeOHOTO Kypca «Martemarukay B 5—6 Kiaccax OCHOBHOW IIKOJBI JIOJDKHO
o0ecreunBaTh JOCTHKEHHUE CICAYIONINX MPEIMETHBIX 00pPa30BaTEeIbHBIX PE3yIbTATOB:

5 kuaace

Yuciia ¥ BLIYUCICHUSA

OpueHTupoBaThCcsl B MOHATUSAX M ONEpUpOBaTb Ha 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMU C HATYPaJbHBIMH YHCIaMH, OOBIKHOBEHHBIMH U €CATUUHBIMU IPOOSIMH.

CpaBHUBaTh U YIOPSJIOUYMBATh HATypaJIbHBIE YUCIA, CPABHUBATh B MPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE TPOOHU, IECATUYHBIE IPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJAUHATHON (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIIUM €1 YHCIOM
U U300paxaTh HaTypajbHbIE YKCIa TOUKAMU Ha KOOPAMHATHOM (YMCIOBOI) IPSAMOIA.

Boinonuate apudmernyeckue AEUCTBUA C HATypaJbHBIMH YHUCIaMH, C OOBIKHOBEHHBIMH
ApoOsSMU B IPOCTEHIINX CITydasiX.

BhInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

OKpyrsaTh HaTypaJlbHbIE YHUCIIA.

Pemenne TekcTOBBIX 32124

Pemate TekcToBBIE 337jaul apU(PMETHYECKUM CIIOCOOOM M C MOMOIIBIO OPraHU30BaHHOTO
KOHEYHOTo Iepedopa BCEX BO3MOXHBIX BapUaHTOB (IpU HEOOXOJUMOCTH C HaIpaBJIAIOIIEH
MOMOIIBIO).

Pemats 3amaum, copepxalire 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTb, BpEMs,
paccTosiHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD (IIPH HEOOXOAMMOCTH C UCIOJIIb30BAaHUEM CIPABOYHON
uH(popmManun).

Hcnonb30BaTh KpaTKue 3alMCH, CXEMBbI, TAOIUIIbI, 0003HAYEHUS MIPU PEIIeHUH 3a/1a4.

[Tonb30BaThCcs OCHOBHBIMHM €JUHHUIIAMHM HW3MEpPEHUs: II€Hbl, MacChl; pAcCTOSIHUSI, BPEMEHH,
CKOpOCTH; BBIPAXKaTh OJHU €IUHMIIBI BEIMUUHBI Uyepe3 JApyrue (Ipu HEoOXOIUMOCTH C ONOpPOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

W3Bnekats uH(OpMaIuio, NpeAcCTaBICHHYI0 B Talnuile, Ha CTOJIOYATOH Jauarpamme,
MHTEPIPETUPOBATH MPECTaBIEHHBIE JaHHbIE, UCTIONIb30BaTh JaHHBIE IPU PELICHUU 3ajau.



Harasinnas reomerpust

[Tonb30BaTbcs TeOMETPUYECKMMM TOHATUSAMHU: TOUKa, IpsAMas, OTPE30K, Jyd, Yrodi,
MHOT'OYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBoAUTE TpPUMEPHl OOBEKTOB OKPYKAIOMIETO MHpa, HUMEIOIMUX (HOpMy H3YHUEHHBIX
reoOMEeTpHUECKuX Quryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, P HEOOXOJUMOCTH 110 BU3YaJIbHOW OTOpPE, CBA3AHHYIO C
yrjiaMy: BeplIMHA, CTOPOHA; C MHOTOYIOJIbBHMKAaMH: YIoj, BepLIMHA, CTOPOHA, JUaroHajlb; C
OKpPY’KHOCTBIO: PainycC, TUaMeTp, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMETpUUECKHE (PUTYPbI HA HEIMHOBAHHOM U KJIeT4aTol Oymare ¢
IIOMOUIBIO HUPKYJIS U JIMHENKHU (TI0CJIE COBMECTHOI'O aHAIN3A).

HaxonuTh IAMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIbIO JIMHEHKH,
CTPOMUTH OTPE3KHU 3aJaHHOM JJIMHBL, CTPOUTH OKPYKHOCTh 33JJaHHOI'0 pajuyca.

Hcnonb30BaTh CBONWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBaJIparTa JJs UX MOCTPOCHUS,
BBIUHCIICHUS IUIOILAIN U IEPUMETPA.

Bbruucnare nepuMerp M IIJIOLIAAb KBajaparta, MpsIMOYrojbHHUKA, (GUIYp, COCTABICHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM 4Hcie (pUryp, n300pak€HHBIX Ha KJIETYaTOH Oymare.

[Tonp30BaTbcss OCHOBHBIMM METPUYECKUMH E€IUHMLIAMU H3MEPEHUs MJIUHBI, IUIOIIAJIN;
BBIp@XaTb OJHM €IUHUIBl BEIMYMHBI Yepe3 JApyrue (Ipu HEoOXOJUMOCTH C OHOpoM Ha
CIPaBOYHYIO HH(OPMALIUIO).

Pacno3naBare mapasurenenunen, KyO, HCIONB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo
rpaHb, U3MEPEHUs; HAXOJUTh U3MEPEHUs Mapajuleenumnesaa, Kyoa.

Boruncnare 00bEM KyOa, napajuienenunesna mo 3aJaHHbIM H3MEPEHUsM (C Omopod Ha
aJITOPUTM Y4eOHBIX JIeHCTBUI), [10JIB30BaThCs €AMHULIAMU U3MEPEHUs 00bEMA.

Pemate HecniokHbIE 3ajjaud Ha HU3MEPEHUE T'€OMETPUYECKUX BEJIMYMH B INPAKTUYECKUX
CUTyaluusx (IIpu HEOOXOUMOCTH C BU3yalIbHON OIOpOHA).

6 xk1acc

Yuciia ¥ BbIYMCICHHSA

OpueHTHpOBaTBCA B MOHATHAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE TEpPMHMHAMH,
CBSI3aHHBIMU C DPA3JIMYHBIMU BHMJIAMU YHCEJl U CIIOCOOAMHM MX 3alHUCH, MEPEXOAUTH (ECIH 3TO
BO3MOYKHO) OT OAHOH (POPMBI 3aIIKUCH YUCIIA K APYTOH.

CpaBHUBaTh M yHOPSAAOYMBATH Li€Jble 4KCIa, OOBIKHOBEHHBIE M JECSITHYHBIE ApOOH,
CpPaBHMBATh YUCJIa OJTHOTO U Pa3HBIX 3HAKOB.

Boimonuate  apudmMernyeckue JEHCTBUSL € HATypaJlbHBIMM W LIEJIBIMU  YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JAPOOSMH, TOJI0KHUTEIbHBIMUA U OTPULIATETILHBIMHU YUCIIAMH.

BoruncnaTh 3HaYSHUS] YMCIIOBBIX BbIPAXXEHUH, BHIIOIHATh MPUKHUIKY U OLEHKY pe3yjbTara
BBIUMCIICHUH; BBINOJHATH NPeoOpa3OBaHUS UYHUCIOBBIX BBIPQKEHWH Ha OCHOBE CBOWCTB
apuMETUYECKUX JCHCTBUMN.

COOTHOCUTH TOUYKY Ha KOOPJMHAaTHOW NPSAMOM C COOTBETCTBYIOLUIMM €M YHUCIOM U
n300paXxkaTh YMCIIa TOUKaMHM Ha KOOPAMHATHOHN MPSAMOi, HAXOIUTh MOJYJIb YHCIIA.

CoOOTHOCUTB TOUKH B MPSMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

OxkpyrisaTh Lienble 4uciaa U AecsITUYHble Apodu (mo oOpasily), HaXOAWThb NPHUOIMKEHUs
qucel.

YucioBble 1 OyKBeHHbIE BbIPAKEHUS

OpueHTHpOBAaTBCS B TMOHATHAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE TEpPMHMHAMH,
CBSI3aHHBIMH C 3allMChbIO CTENEHU 4YHCIa, HaXOOUTh KBaJpaT U KyO 4yMcia, BHIYMCIATH 3HAYCHHS
IIPOCTEMIINX YACTIOBBIX BBIPAKEHUH, COAEPKAILNX CTEIIECHU.

[Tonb30BaThcs MpHU3HAKAMU JETUMOCTH (TpU HEOOXOJMMOCTH C OMOpPOM Ha alropuT™M
IIpaBWJIa), pacKia/bIBaTh HATYPAJIbHBIE YMCIIA HA IPOCTHIE MHOXKHUTEIH.

*[lonp30BaTbcsa MacITAbOM™, COCTABIAThH MPOMOPIIMHU U OTHOIICHHUS.



Hcnonp3oBaTh OyKBbI Al 0003HAYEHUS YHCEN MPH 3alMCH MaTEeMAaTUYECKUX BBIPAXKECHHH,
HAaXOJUTh 3HAUCHUS OYKBCHHBIX BBIPAKEHUHN, OCYIIECTBISAS HEOOXOIUMBIC IOJACTAHOBKUA U
npeoOpa3zoBaHms (C ONOPOH HA AITOPUTM YUCOHBIX TCUCTBUN).

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenne TeKCcTOBBIX 32124

PemaTth MHOTOIIAroBbIe TEKCTOBBIC 33Maud apU(PMETHUYECKHM CIIOCOOOM C OIOpod Ha
BOIIPOCHBIH IIJIaH.

Pemiate npocteiiime 3a1auu, CBSI3aHHbBIE C OTHOIIEHUEM, MPOMOPLIMOHATIBHOCTHIO BEJIMYUH,
MPOLIEHTAaMU; peliaTh TPU OCHOBHBIE 33]aud Ha IPOOU U MPOLICHTHI.

Pemiate 3amauu, comepxaniye 3aBUCUMOCTH, CBSI3bIBAIOIINME BEJIMYUHBI: CKOPOCTh, BpeMs,
paccrosiHue, IieHa, KOJIMYECTBO, CTOUMOCTH; IPOU3BOJIUTEIBHOCTb, BpeMs, 00bEMa paboThI,
UCTIONB3Ys apuMeTnyeckue NeHCTBUS, OLEHKY, MIPUKUIKY; ITOIH30BATHCS SAMHUIIAMHA W3MEPEHUS
COOTBETCTBYIOIINX BEJINYHUH.

CocTtaBisaTh OyKBEHHbIE BRIPKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTO aHAIN3a.

W3Bnekaty uHpOpMalMio, MpeACcTaBIeHHYI0 B TaOJIuIaxX, Ha JIMHEHHOM, CTONOYaTON win
KpYroBOW JMarpamMmax, MHTePIPETUPOBATh MPEICTABICHHbBIE JaHHBIC, UCIOJIb30BaTh JaHHBIE MPU
peuieHuu 3a1ay.

[IpencraBisaTe HHGOPMAIHIO C TIOMOIIBIO TAONHUI, TUHEWHOU U CTOJIOUATON AUarpaMM.

Harasignas reomerpust

[TpuBoANTE mpUMEpPHl OOBEKTOB OKPYKAIOIIEIrO0 MHpa, HUMEIIUX (OpMYy H3YHYEHHBIX
TE€OMETPHUECKUX ITUIOCKHX M TPOCTPAHCTBEHHBIX (QHUTYp, NPUMEpPHI PABHBIX M CHMMETPUYHBIX
uryp.

N300paxaTh ¢ MOMOLIbIO HUPKYJIS, IMHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAaHHOW U KJI€TYaTon
Oymare U3y4yeHHbIE IUIOCKUE FreoMeTpudecKkrue GUrypbl 1 KOHPUrypauuu, CHMMETPUYHbIE (DUTYPBI.

HMmeTh mpencTaBieHUuE O TE€OMETPUUYECKUX MOHATHUSIX: PABEHCTBO (UIYp, CUMMETpUS, OCh
CUMMETPHH, LICHTP CUMMETPHH.

HaxomuTe BenuMYMHBI YITIOB H3MEPEHUEM C IIOMOIIbIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJINYMHBI, II0JB30BaThCS MIPU PELICHUM 3a7ad I'paJyCHON MEPOH YIJIOB; paclo3HaBaTh
Ha 4epTe’kKax OCTPBIN, IPAMOM, pPa3BEPHYTHIA U TYIIOU YIJIBL.

BbluMcnaTe UIMHY JIOMaHOH, NEPUMETP MHOIOYIOJBbHUKA, II0JIb30BAaThbCA €IMHULIAMU
W3MEpEHUS AJINHBI, BBIPAXXaTh OJHU €UHUIIBI U3MEPEHUS [UIMHBI Uepe3 ApyTHe.

Haxoauts, ncnosb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS TOYKaMH, OT
TOYKH J0 NMPSAMOM, JUIMHY IIyTH HAa KBAJPATHON CETKE.

Bbruucnare  miomans  (GuUryp, COCTaBIEHHBIX W3 TNPSMOYTOJIBHUKOB, HCIIOJIb30BaTh
pazbueHne Ha NPSIMOYTOJbHUKHM, Ha paBHbIE (UIypbl, JOCTpauBaHUE O MPAMOYTOJbHUKA;
I10JIb30BATHCS OCHOBHBIMM €IMHUIIAMHU U3MEPEHHUS IUIOLIA/IN; BEIPAXKaTh OJHU €INHULIbI U3MEPEHUS
JI0IAIU Yepe3 Apyrue (Mpu HeoOXO0IMMOCTH C OTIOPOM Ha CIIPABOYHYIO MH(OPMAITHIO).

Pacrnio3HaBaTh Ha MOAEISAX W U300paKEHHUSIX MUPaMUAY, KOHYC, LMJIMHAP, HCIOJIB30BaTh
TEPMHUHOJIOTHIO: BEPILINMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aTol Oymare npsMOYToJIbHBINA Mapaiesenunes.

Boruncnate 00b€M NMpsAMOYTOJIBHOTO Mapajuielenunena, Kyoa, Mmoib30BaTbcsi OCHOBHBIMU
eMHUIIAMU M3MepeHusl 00bEMa; BhIpakaTh OJHU €IMHUIIBI MU3MEpeHHs o0béMa uepes Apyrue (c
OTIOPOi Ha CIPAaBOYHYIO HH(OPMAITHIO).

PemaTe HecioxHbIE 331aud Ha HAXOXKJIEHUE T'€OMETPUUYECKUX BEJIWYUH B NPAKTUYECKUX
CUTyalusx (Ipy HEOOXOIMMOCTHU € BU3YaJIbHOM OIOPOHN).



KAJIEHJIAPHO-TEMATUYECKOE IIJIAHUPOBAHUE 2025-2026 YYEBHBIN 'O /]
MATEMATHKA. 5-6 KJIACCBI (170 YACOB)

No KoanyecTBo yacoB DJIeKTPOHHBIE
HanmenoBanme pa3aenoB u (uudposbie)
KonTponbubie
TeM NMPOrpamMMbl Bcero [TpakTHueckne o0pa3oBaTe/bHbIE
paboTsl
paboTHI pecypcbl
1 | Harypanbubie uncia. JleficTBus 43 1 Bubmmorexa IIOK
C HATYPaAJIbHBIMH YHCJIAMH https://m.edsoo.ru/7f414736
2 Harnsanaas reomerpus. Jlnann 12 2 Bbubnnorexa [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f414736
3 Bbubnnorexa [JOK
ObpixHOBEHHbIE APOOH 48 ! https://m.edsoo.ru/7f414736
4 Harnsapgaas reomerpusi. 10 1 Bbubnnorexa [JOK
MHOTroyroJbHUKH https://m.edsoo.ru/7f414736
5 Bbubnnorexa [JOK
Jlecamutnbie Apodu 38 ! https://m.edsoo.ru/7f414736
6 | Harmsannas reomerpus. Tena u 9 1 bubanorexa [JOK
(Urypbl B IPOCTPAHCTBE https://m.edsoo.ru/7f414736
7 bubnnorexa [IOK
Tostopenne u 0bodmense 10 ! https://m.edsoo.ru/7f414736
Hroro: 170 4 4
6 KJIACC
KoauuyecTBo yacoB
Ne | HaumeHoBaHHepa3ae10B U DuiekTpoHHBIe (HU(ppOBLIE)
KontposbHsie
/N | TEMIPOTrPaMMbI Bcero IMpakTryeckne | oOpasoBaTe/IbHbIE
paboTsl
paboThI pecypcbl
bubanoreka [JOK
I | Harypamhsicuncra 30 ! https://m.edsoo.ru/7f414736
> Harnsannas reomerpus. Ipsamelie 7 Bubmmorexa [IOK
HA IJIOCKOCTH https://m.edsoo.ru/7f414736
Bubnuorexa I[JOK
3 Jlpodu 32 ! ! https://m.edsoo.ru/7f414736
4 Harnsnnasreomerpus. 6 1 Bubmmorexa IIOK
Cummerpust https://m.edsoo.ru/7f414736
Bbubnnoreka I[JOK
> | Boipaxenus c Gywpam 6 https://m.edsoo.ru/7f414736
6 Harnsannas reomerpust. @urypot 14 | 1 Bubmmorexa [IOK
HA IJIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxwutensHbIC U 40 1 bubnunoreka [JOK
OTpHIATeNIbHbIEUHCIIa https://m.edsoo.ru/7f414736
butnuoreka IIOK
8 | TpeACTaBICHHEAHHEIX 6 ! https://m.edsoo.1u/7f414736
9 Harnsannas reometpus. @urypsl B 9 1 Bubmmorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 060061IeHNE, 20 1 butnuoreka IIOK
CHCTEMaTH3alHs https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 170 5 5
IMPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE. 5 KJIACC

Ne | Homep | Temaypoka Hdara
YpPOKa B
pasneiie
1 Hartypajbnble yncaa. JlelicTBUS ¢ HATYPAJIbHBIMH YHCIAMHA

1 1.1 JlecaTuuHas cucTeMa cuucieHus. Pag HaTypalbHBIX 9Hce

2 1.2 JlecaTuuHas cucTeMa cuucieHus. Pag HaTypalbHBIX 9Hce

3 1.3 Hatypansaslii psa. Yucio 0

4 1.4 Hatypansaslii psa. Yucio 0

5 1.5 HarypanbHble uncaa Ha KOOpAUHATHOM IPsMOKI

6 1.6 HarypanbHble yncaa Ha KOOPAUHATHOU IPsIMOKI

7 1.7 HarypanbHble yncaa Ha KOOPAUHATHOU IPsIMOKI

8 1.8 CpaBHeHUe, OKPYTIJIEHUE HaTypaJIbHBIXUUCEI

9 1.9 CpaBHeHUe, OKPYTIJIEHUE HaTypaJIbHBIXUUCEI

10 1.10 CpaBHeHUe, OKPYTJI€HUE HaTypaJIbHBIXUUCEI

11 1.11 CpaBHeHUe, OKPYTJI€HUE HaTypaJIbHBIXUUCEI

12 1.12 CpaBHeHUe, OKPYTJI€HUE HaTypaJIbHBIXUUCEI

13 1.13 Apudmernyeckre 1eHCTBHS C HATYPAJIbHBIMH YUCIaMU

14 1.14 Apudmernyeckue IeiCTBYS C HATYPAIbHBIMH YHCJIAMH

15 1.15 Apudmernyeckue IeiCTBYS C HATYPAIbHBIMH YHCJIAMH

16 1.16 Apudmernyeckue IeiCTBYS C HATYPAIbHBIMH YHCJIAMH

17 1.17 Apudmernyeckue IeiCTBYS C HATYPAIbHBIMH YHCJIAMH

18 1.18 Apudmernyeckue IeiCTBYS C HATYPAIbHBIMH YHCJIAMH

19 1.19 Apudmernyeckue IeiCTBYS C HATYPAIbHBIMH YHCJIAMH

20 1.20 CBoiicTBa HyJIs IPU CIIOKEHUH U YMHOXEHUH, CBOMCTBA eIMHHUIIBI TPU
YMHOXKECHUU

71 121 CpoiicTBa HyJIs IPH CIIOKEHUH U YMHOXEHUH, CBOMCTBA €IUHULIBI IIPH
YMHOXKECHUU

2 122 IlepemecTuTensHOE U COYETaTeNbHOE CBOWCTBA CIIOXKEHHS U YMHOXKCEHUS,
paclpeienuTeNIbHOE CBOUCTBO YMHOKEHHS

3 123 IlepemecTutrensHOE U COYETaTeNbHOE CBOWCTBA CIIOXKEHHS U YMHOXKCHUS,
paclpenenuTeNIbHOE CBOWCTBO YMHOKEHHS

24 1.24 IlepemecTuTensHOE U COYETaTeNbHOE CBOWCTBA CIIOXKEHHS U YMHOXKCEHUS,
paclpeienuTeNIbHOE CBOUCTBO YMHOKEHHS

25 1.25 Jenurtenu u KpaTHbIE YKCIa, Pa3I0XKEHUE YUCIa HA MHOXKHUTEIN

26 1.26 Jenurtenu u KpaTHbIE YKCIa, Pa3I0XKEeHUE YUCIa HA MHOXKHUTEIN

27 1.27 Jenurtenu u KpaTHbIE YKCIa, Pa3I0XKEeHUE YUCIa HA MHOXKHUTEIN

28 1.28 JlemeHune ¢ ocTaTKOM

29 1.29 JlemeHune ¢ ocTaTKOM

30 1.30 [IpocThie U cocTaBHbIE YUCIIA

31 1.31 [IpocThie U cocTaBHbIE YUCIIA

32 1.32 [Ipuznaku genumoctu Ha 2, 5, 10, 3,9

33 1.33 [Ipuznaku genumoctu Ha 2, 5, 10, 3,9

34 1.34 UncnoBble BBIPAXKEHUS]; TOPSAOK NEHCTBUI

35 1.35 UncnoBble BBIPAXKEHUS]; TOPSAOK NEHCTBUI

36 1.36 UncnoBble BBIPAXKEHUS]; TOPSAOK NEHCTBUI

37 137 Pemenne TeKCTOBBIX 33/1a4 HAa BCe apuMETHUECKHE JICHCTBYS, Ha IBU)KEHHUE
MTOKYIIKH

38 138 Perrenne TeKCTOBBIX 3a7a4 Ha Bce apu(pMeTHUecKue NeiiCTBHSA, Ha ABIKEHHUE U
MTOKYIIKH

39 1.39 Perrenne TekCcTOBBIX 3a7a4 HA BCe apu(pMeTHUeCKue IeiCTBHSA, Ha ABIKEHHUE U
MTOKYIIKH

40 1.40 Perrenne TekCTOBBIX 3a7a4 HA BCe apu(pMeTHUecKue IeiCTBHSA, Ha ABIKEHHUE U
MTOKYIIKH

41 1.41 Perrenne TekCTOBBIX 3a7a4 HA BCe apu(pMeTHUeCKue IeiCTBHSA, Ha ABIKEHHUE U
MTOKYIIKH

4 1.42 Perrenne TekCTOBBIX 3a7a4 HA BCe apu(pMeTHUecKue IeiCTBHS, Ha ABIKEHHE U

NIOKYIKHU




43 1.43 KonrposnbHas padora no teme «HartypasbHble unciia U HYJIb»

2 Harasanas reomerpusi. JIMHNH HA IUIOCKOCTH
44 2.1 Touka, npsiMasi, 0Tpe30K, Jiyu. Jlomanas
45 2.2 W3MepeHue JUIMHBI OTPE3Ka, METPUUECKUE €IMHUIIbI U3MEPEHUS JUIMHEI
46 2.3 V3mepenue JUIMHBI 0Tpe3Ka, METPUUECKHE €JMHUIIEI H3MEPEHUS! JUIHHBI
47 2.4 OKpy»KHOCTb U KPYyT
48 2.5 OKpy»KHOCTb U KPYyT
49 2.6 [MpakTuyeckas padora o Teme «IlocTpoeHue y3opa U3 OKpyKHOCTEI»
50 2.7 Yroan. IIpsMoii, OCTPBIN, TYIIOI U Pa3BEPHYTHINA YIIIbI
51 2.8 VYroun. IIpssMoi, oCTpHIi, Tynoil u pa3BEpHYTHIHN yIIIbI
52 2.9 W3MepeHue yrios
53 2.10 H3MepeHue yrios
54 2.11 W3mepeHue yrios
55 2.12 [TpakTryeckas padora mo Teme «IlocTpoeHue yrios»

3 OO0ObIKHOBEHHBIE TPOOH
56 3.1 Jpo0b. IIpaBuibHble M HENPABHIbHEIE IpOOH
57 3.2 Jpo0b. IIpaBuibHble M HENPABHIbHEIE IpOOH
58 33 Jpo0b. IIpaBuibHble M HENPABHIbHEIE IpOOH
59 34 Jpo0b. IIpaBuibHble M HENPABHIbHEIE IpOOH
60 3.5 Jpo0b. [IpaBunbHble M HENPABHIbHEIE IpOOH
61 3.6 OCHOBHOE CBOWCTBO ApoOH
62 3.7 OCHOBHOE CBOKMCTBO ApodH
63 3.8 OCHOBHOE CBOWCTBO ApoOH
64 3.9 OCHOBHOE CBOWCTBO ApoOH
65 3.10 OCHOBHOE CBOWCTBO ApoOH
66 3.11 OCHOBHOE CBOWCTBO ApoOH
67 3.12 OCHOBHOE CBOWCTBO ApoOH
68 3.13 CpaBHeHue npodeii
69 3.14 CpaBHeHue npodeii
70 3.15 CpaBHeHue npodeii
71 3.16 CpaBHeHue npodeit
72 3.17 CJ10XeHHUE M BRIYUTAHUE OOBIKHOBEHHBIX Ipo0ei
73 3.18 CJ10XeHHUE M BRIYUTAHUE OOBIKHOBEHHBIX Ipo0ei
74 3.19 CJ10XeHHUE M BRIYUTAHUE OOBIKHOBEHHBIX qpo0ei
75 3.20 CJ10XeHHUE M BRIYUTAHUE OOBIKHOBEHHBIX qpo0ei
76 3.21 CrnoxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JPO0Oeii
77 322 CrnoxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JPO0Oeii
78 3.23 CrnoxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JPO0Oeii
79 3.24 CrnoxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JPO0Oeii
80 3.20 CwmemmanHast 1po0b
81 3.26 CwmemmanHast 1po0b
82 3.27 CwmemmanHast 1po0b
83 3.28 CwmemmanHast 1po0b
84 3.29 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
85 3.30 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
86 3.31 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
87 3.32 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
88 3.33 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
89 3.34 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
90 3.35 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
91 3.36 YMHOXKEHHE U AeJieHHe 0OBIKHOBEHHBIX JIpoOei; B3aMMHOOOpaTHBIE 1podH
92 3.37 Pemenne TEeKCTOBBIX 3aj1a4, coepkaniux Apoou. OCHOBHBIE 337291 Ha IPOOH
93 3.38 Pemenne TEeKCTOBBIX 3aj1a4, coepkaniux Apoou. OCHOBHBIE 337291 Ha IPOOH
94 3.39 Pemenne TEeKCTOBBIX 3aj1a4, coepkaniux Apoou. OCHOBHBIE 337291 Ha IPOOH
95 3.40 Pemenne TeKCTOBBIX 3aj1a4, coaepkaniux Apoou. OCHOBHBIE 337291 Ha IPOOH
96 3.41 Pemenne TeKCTOBBIX 3aj1a4, coaepkaniux Apoou. OCHOBHBIE 337291 Ha IPOOH
97 3.42 Pemenne TeKCTOBBIX 3aj1a4, coaepkaniux Apoou. OCHOBHBIE 337291 Ha IPOOH
98 343 Pemenne TeKCTOBBIX 3aj1a4, coaepkaniux Apoou. OCHOBHBIE 337291 Ha IPOOH
99 3.44 Pemenne TeKCTOBBIX 3aj1a4, coepkaniux Apoou. OCHOBHBIE 33791 Ha IPOOH




100 3.45 PemieHne TeKCTOBBIX 3a/1a4, cojiepKamux Apoou. OCHOBHbIE 331a4H Ha Ipodu
101 346 HpI/IMeHeHI/Ieu6yKB JUTS1 3aITMCH MaTEMATHUYECKHUX BhIpaXeHUH U
MIpeAI0KEeHUI
102 3.47 HpI/IMeHeHI/Iev6yKB JUIS 3aITUCH MaTeMaTHUECKUX BBIPAKEHUH 1
MIpeAIoKEeHUI
103 3.48 Kontposbnas padota no reMe « OOBIKHOBEHHBIC IpOOU»
4 Harasanas reomerpusi. MHOroyrojabHUKH
104 4.1 MHOroyrojapHukd. YeTbIpEXyronbHUK, IPSIMOYTOJIbHUK, KBaAPAT
105 4.2 MHOroyrojapHukd. YeTbIpEXyronbHUK, IPSIMOYTOJIbHUK, KBaAPAT
106 43 [paktuyeckas pabdora mo Teme «IlocTpocHHEe MPAMOYTOIFHUKA C
3aJJaHHBIMH CTOPOHAMU Ha HEJIMHOBAHHOW Oymarey
107 4.4 TpeyroasHuK
108 4.5 TpeyroasHuK
109 46 [Inomanp ¥ nepuMeTp NPSMOYTOJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3
MIPSIMOYTOJIHHUKOB, SIMHHAIIBI H3MEPEHUS IDIOMIA T
110 4.7 [Tnomans 1 mepuMeTp MPSIMOYTOIbHUKA M MHOTOYTOJIEHUKOB, COCTABICHHBIX U3
MIPSIMOYTOJIHHUKOB, SIMHAIIBI H3MEPEHUS IDIOIIA I
11 4.8 [Tnomans v mepuMeTp MPSIMOYTOIbHUKA M MHOTOYTOJIEHUKOB, COCTABICHHBIX U3
MIPSIMOYTOJIHHUKOB, SIMHAIIBI H3MEPEHUS IDIOMIA TN
112 4.9 IlepumeTp MHOTOYTOJIEHUKA
113 4.10 ITepuMeTp MHOTOYTOJIEHUKA
5 JecsiTuuHbIE TpOOH
114 5.1 JlecsTrmaHas 3amuch apodei
115 52 JlecsiTmaHas 3amuch apodei
116 53 JlecsiTmaHas 3amuch apodei
117 5.4 CpaBHEHHE TECATUIHBIX Ipo0eit
118 5.5 CpaBHEHHE TECATUIHBIX Ipo0eit
119 5.6 CpaBHEHHE TECATUIHBIX Ipo0eit
120 5.7 CpaBHEHHE TECATUIHBIX Ipo0eit
121 5.8 CpaBHEHHE TECATUIHBIX Ipo0eit
122 5.9 JICHCTBHS ¢ NECATUIHBIMH IPOOSIMHU
123 5.10 JICHCTBHS ¢ NECATUIHBIMH IPOOSIMHU
124 5.11 JICHCTBHS ¢ NECATUIHBIMH IPOOSIMHU
125 5.12 JICHCTBHS ¢ NECATUIHBIMH IPOOSIMHU
126 5.13 JICHCTBHS ¢ NECATUIHBIMH IPOOSIMHU
127 5.14 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
128 5.15 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
129 5.16 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
130 5.17 JelicTBUS ¢ AeCATUIHBIMHU APOOSIMH
131 5.18 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
132 5.19 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
133 5.20 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
134 5.21 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
135 5.22 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
136 5.23 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
137 5.24 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
138 5.20 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
139 5.26 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
140 5.27 JelicTBUS ¢ AeCATUIHBIMHA APOOSIMH
141 5.28 OKpyTIeHHe IeCATHIHBIX qpo0eit
142 5.29 OKpyTIeHHe IeCATHIHBIX qpo0eit
143 5.30 OkpyTrIIeHHe IeCITHYHBIX JIpoOeit
144 5.31 OkpyTrIIeHHe IeCITHYHBIX JIpoOeit
145 5.32 PemeHne TeKCTOBBIX 3a/1a4, cojiepKamux Apoou. OCHOBHbIE 331a4K Ha Ipodu
146 5.33 PemeHne TeKCTOBBIX 3a/1a4, cojiepKamux Apoou. OCHOBHbIE 331241 Ha Ipodu
147 5.34 PemeHne TeKCTOBBIX 3a/1a4, cojiepKamux Apoou. OCHOBHbIE 331241 Ha Ipodu
148 5.35 PemeHne TeKCTOBBIX 33/1a4, cojiepKamux Apoou. OCHOBHbIE 331241 Ha Ipodu
149 5.36 PemeHne TEKCTOBBIX 3a/1a4, cojiepKamux Apoou. OCHOBHbIE 331a4H Ha Ipodu
150 5.37 PemieHne TEKCTOBBIX 3a/1a4, cojiepKamux Apoou. OCHOBHbIE 331a41 Ha Ipodu




151

5.38

KOHTpOJ’ILHaH pa60Ta 110 TCMC «I[eCHTI/I"IHLIG ,HpO6I/I»

6 Harasinnas reomerpus. Tesa u ¢gurypsl B IpocTpaHCTBe
152 6.1 Msuororpannuky. 1300paskeHne MHOrOrpaHHUKOB. Mojenu
IPOCTPAHCTBEHHBIX Tell
153 62 MsuororpanHuky. 1300paskeHne MHOTOTpaHHUKOB. Mojenu
) IIPOCTPAHCTBEHHBIX Tell
154 6.3 [IpsiMoyrospHBIN Mapaienenunes, Kyo. Pa3séprku Kyba u napaienenuneaa
155 6.4 [IpsiMoyrospHBIN Mapaienenunes, Kyo. Pa3séprku Kyba u napaienenuneaa
156 6.5 [TpakTuyeckas padora mo Teme "Pa3BépTka Kyba"
157 6.6 MsuororpanHuky. 1300paskeHne MHOTOTpaHHUKOB. Mojenu
) IIPOCTPAHCTBEHHBIX Tel
158 6.7 O0bEM KyOa, IPSIMOYTOJILHOTO NapaulesIeuIe1a
159 6.8 O0bEM KyOa, IPSIMOYTOJILHOTO NapaulesIeuIe1a
160 6.9 O0bEM KyOa, IPSIMOYTOJILHOTO NapaulesIeuIe1a
160 7 IloBTOpeHUEe U 060011IeHHE
167 7.1 [ToBTOpEHNE OCHOBHBIX IIOHATHH U METOJIOB Kypca 5 Kiacca, 000011eHre 3HaHUH
168 7.2 [ToBTOpEHNE OCHOBHBIX IIOHATHH U METOJIOB Kypca 5 Kiacca, 000011eHre 3HaHUH
169 7.3 [ToBTOpEHNE OCHOBHBIX IIOHATHH U METOJIOB Kypca 5 Kiacca, 000011eHre 3HaHUH
164 7.4 [ToBTOpEHNE OCHOBHBIX IIOHATHH U METOJIOB Kypca 5 Kiacca, 000011eHre 3HaHUH
165 7.5 [ToBTOpEHNE OCHOBHBIX IIOHATHH U METOJIOB Kypca 5 Kiacca, 000011eHre 3HaHuiH
166 7.6 IToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiiacca, 0000IeHHe 3HAHU]
167 7.7 Hrorosas KOHTpoOJIbHAs paboTa
168 7.8 IToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiiacca, 0000IeHHe 3HAHU]
169 7.9 IToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiiacca, 0000IeHHe 3HAHUI
170 7.10 IToBTOpEHNE OCHOBHBIX IMOHATHI M METOJIOB Kypca 5 Kiiacca, 0000IeHHe 3HaHUH
6 KJIACC
Ne | Nes Tema ypoka Hdara
n/n | pasgene
/Teme
1 HarypaJibHble uncia
1 1.1 ApupmMeTnieckue IeHCTBUSA ¢ MHOTO3HAYHBIMHA HATYPAJIbHBIMHU YHCIIAMH
2 1.2 ApupMeTnieckue IeHCTBUSA ¢ MHOTO3HAYHBIMH HATYPAJIbHBIMHU YHCIIAMH
3 1.3 Apudmernyeckre IeHCTBISI C MHOTO3HAUYHBIMU HATYPaJIbHBIMU YHCIAMH
4 1.4 Apudmerndeckue IeHCTBHI C MHOTO3HAYHBIMHU HATYPATbHBIMHU YHCIIAMH
5 1.5 Apudmernueckue ISHCTBISI C MHOTO3HAYHBIMU HATYPaJIbHBIMHU YHCIAMH
6 1.6 Apudmerndeckue NeHCTBHI C MHOTO3HAYHBIMHU HATYPATbHBIMHU YHCIIAMH
7 1.7 UncnoBbie BRIpAKEHUS, MOPSIIOK JSHCTBHIA, HCIIOIB30BaHUE CKOOOK
8 1.8 UwcioBbie BEIpaXKEHUsI, TOPSIOK ACHCTBHIA, HCIIOIB30BAHUE CKOOOK
9 1.9 UwcioBsie BEIpaXKEHUsI, TOPSIOK ACHCTBHIA, HCIIOIB30BAHIE CKOOOK
10 |1.10 UncioBble BEIpaKEeHUs, MOPSIOK ACHCTBHUN, HCIIOIB30BAHUE CKOOOK
11 1.11 UwcioBsie BEIpaXKEHUsI, TOPSIOK ACHCTBHIA, HCIIOIB30BAHIE CKOOOK
12 |1.12 OxkpyriieHHe HATypalIbHBIX YHCEl
13 |1.13 OxpyrieHue HaTypaJIbHbIX YHCEel
14 1.14 OkpyrieHne HaTypajlbHBIX YUCEI
15 | 1.15 Jlenureny u KpaTHBIE YUCIIa; HANOONBITNHA 00K IeIUTENb U HaUMEHblIIee olIee
KpaTHOE
16 1.16 Jlemuteny U KpaTHBIC YUCIIA; HANOONBITHA OOIINI ICTHUTENb U HAUMEHbIIIee olriee
KpaTHOE
17 1.17 Jenutenu v KpaTHBIE YKCIa; HAMOOBIITNI OOIINI AeTUTENb U HAaMMEHbIIee 00IIee
KpaTHOE
18 1.18 Jenmuteny U KpaTHBIC YUCIIA; HANOONBITHA OOIINI ICTHUTENb U HAUMEHbIIee olriee
KpaTHOE
19 |1.19 Jlenuteny u KpaTHBIE YUCIIA; HANOONBITHHA 00K IeTUTENNbh M HAUMEHbIIee olIiee




KpaTHoe

20 1.20 Jlenuteny U KpaTHBIC YUCIIA; HAMOONBIITNIA OOIIMI ICTHUTENIb U HAUMCHBIIee o0IIee
KpaTHOE

21 | 1.21 PaznioskeHne Ha MPOCThIE MHOKHUTEIH

22 11.22 PazniokeHne Ha MPOCThIE MHOKHUTEIH

23 |1.23 PasyiokeHre Ha IPOCTBIE MHOXKUTEIU

24 | 1.24 JlenmMMOCTh CYMMBI B TIPOU3BEICHUS

25 | 1.25 Jlenenue c ocratkom

26 1.26 Pemrenne TeKCTOBBIX 3a74a4

27 11.27 PemieHne TEeKCTOBBIX 3a/1a4

28 | 1.28 PemieHne TEKCTOBBIX 3a/1a4

29 1.29 Pemrenne TeKCTOBBIX 3a74a4

30 [1.30 KonrposnbHas padora no teme "HarypanbHble uncia”

2 Harasanas reomerpus. [Ipsimble Ha MIOCKOCTH

31 2.1 IlepneHAUKyISpHBIE NPSAMBIE

32 |22 [TepneHAUKYIISIPHBIC IPSMBIC

33 |23 [TapaynenbHbIC IPSMBIC

34 |24 [TapannenbHble OpsMble

35 |25 Paccrosinue Mexay AByMs TOUKaMHM, OT TOUKH JO MPSIMOM, AJIMHA MAapLIpyTa Ha
KBaJpaTHOH ceTke

36 |2.6 PaccTosHIE MEX Ty ABYMS TOUKaMH, OT TOYKH 10 NMPSIMOM, JJTMHA MapuIpyTa Ha
KBaJIpaTHOM ceTke

37 |27 Paccrosinue Mexay AByMs TOUKaMHM, OT TOUKH JO MPSIMOM, AJIMHA MAapIIPyTa Ha
KBaJ[paTHOH ceTkKe

3 Apoou

38 | 3.1 OOBIKHOBEHHAs Ap00b, OCHOBHOE CBOWCTBO JIPOOH, COKpalieHue apooeit

39 |32 OOBIKHOBEHHas IPOOb, OCHOBHOE CBOMCTBO APOOH, COKpalleHue apodei

40 |[3.3 OOBIKHOBEHHAs Ap00b, OCHOBHOE CBOWCTBO JIPOOH, COKpalieHue apodeit

41 |34 OOBIKHOBEHHAs! IpOOb, OCHOBHOE CBOMCTBO Ip00OH, COKpAICHUE Ipodei

42 |35 CpaBHeHHe 1 yHopsiAouMBaHue Ipodeit

43 3.6 CpaBHeHHE U YIIOPSIOYHBAHUE TpoOei

44 3.7 CpaBHeHHE U yIIOpsSA0YUBaHUE JIpobeit

45 |38 Jecatudaeie ApoOH W METPUUYECKAsi CHCTEMAa Mep

46 139 Jecatudnele ApoOH U METPHUECKasi CUCTEMa Mep

47 3.10 Apudmerndeckue NeHCTBHS ¢ OOBIKHOBEHHBIMU H JCCATUYHBIMH APOOSMH

48 3.11 Apudmerndeckue NeHCTBHS ¢ OOBIKHOBEHHBIMHU H JCCATHIHBIMH APOOSMH

49 13.12 Apudmerrueckue IeicTBUS ¢ 0OBIKHOBEHHBIMH U JICCATHYHBIMU IPOOSIMU

50 3.13 Apudmerndeckue NeHCTBHS ¢ OOBIKHOBEHHBIMU H JCCATUYHBIMH APOOSMH

51 [3.14 ApudmeTHuecKue IeicTBUS ¢ OOBIKHOBEHHBIMH U JICCATHYHBIMHU IPOOSIMU

52 |3.15 OrtHoleHue

53 [3.16 OrtHomeHue

54 13.17 JleneHue B JaHHOM OTHOIICHUU

55 3.18 JlemeHne B JaHHOM OTHOIIICHUH

56 [3.19 Macurtal, mponopuus

57 [3.20 Macrura0, nmpornopuus

58 [3.21 [TonsaTue mporeHTa

59 3.22 [TonsiTue npoueHTra

60 [3.23 Brruncienue mporeHTa OT BeITHYHUHBI M BETMYUHBI 110 €€ IPOICHTY

61 [3.24 BelunciieHue npoueHTa OT BEUYHUHBI MU BEIUYMHBI 110 €€ IPOLIEHTY

62 [3.25 Beluncnenue nponeHTa OT BEJIMUUHBl U BEITHYUHBI 10 €€ IPOLEHTY




63 [3.26 BrIdnciieHne mporenTa OT BETUYHHbI M BETUYHHEI 110 €€ MPOIEHTY

64 [3.27 Pemenne TEKCTOBBIX 33144, COJICPXKAIINX APOOH M POLEHTEI

65 [3.28 Pemenne TeKCTOBBIX 33144, COJIEPXKAIIMX APOOH M POLEHTEI

66 |3.29 Pemenune TEKCTOBBIX 3a1a4, COMECPIKANTIX APOOH U TPOIICHTHI

67 [3.30 PemieHne TEKCTOBBIX 33144, COJIEPKAIINX APOOH M MPOLEHTEI

68 |3.31 KoHTponpHast padoTa mo Teme "Apoou"

69 [3.32 [pakTryeckas padora mo TeMe "OTHOLIEHHE JIMHBI OKPY)KHOCTH K €€ aiuameTpy”
4 Harasianas reomerpusi. CumMmeTpust

70 4.1 OceBas cummeTpus. L{eHTpanpHas CHMMETpHs

71 142 OceBas cummetpusl. LleHTpanbHas cUMMeTpUs

72 |43 [TocTpoeHEe CHMMETPHYHBIX HUTYD

73 |44 [TocTpoeHne CHUMMETPUYHBIX (QHUTYD

74 4.5 [Ipaktudeckas padora o teme "OceBas cummeTpus”

75 4.6 CummeTpust B IpOCTPaHCTBE
5 Boipazkenusi ¢ OykBamMu

76 | 5.1 [TpumeHeHne OYKB IS 3aITMCH MAaTEeMATHICCKUX BBIPAKEHUH U MTPETI0KEHUH

77 52 byxBeHHbIE BBIpa)KEHUS U YHCIIOBBIE NIOICTAHOBKHU

78 |53 BykBeHHbBIE paBEeHCTBA, HAX0XK/ICHUE HEU3BECTHOTO KOMIIOHEHTA

79 |54 BykBeHHBIE paBEHCTBA, HAX0XK/IEHHE HEM3BECTHOTO KOMIIOHEHTA

80 |55 DopmyIibl

81 |5.6 DopmyIibl
6 Haraspanasi reomerpusi. @Urypbl Ha JIOCKOCTH

82 |6.1 UeThIpEXyTroabHUK, TPUMEPHI YETHIPEXYTOJIHLHUKOB

83 6.2 [IpsAMOyroJIbHUK, KBaJIpaT: CBOMCTBA CTOPOH, YIJIOB, AMAaroHajaen

84 163 [IpsAMOyroJibHUK, KBaJIpaT: CBOMCTBA CTOPOH, YIJIOB, AMaroHajaen

85 |64 M3mepenue yrinos. Buabl TpeyrojibHUKOB

86 6.5 M3mepenue yrinos. Buabl TpeyrojibHUKOB

87 6.6 ITepumeTp MHOTOYTOJIEHUKA

88 6.7 [lepuMeTp MHOTOYTOJIbHUKA

89 6.8 [Tnomans purypst

90 |6.9 [Tnomans hurypst

91 |6.10 DopMyJibl IEPUMETPA U IJIOLIAAH MPSIMOYTOJIbHHUKA

92 |6.11 DopMyJibl IEPUMETPA U IJIOLIAAH MPSIMOYTOJIbHHUKA

93 |6.12 [pubnmxEéHHOE N3MEpPEHHE TUIOMAAH GUTYP

94 |6.13 [Tpaktuueckas padbora no teme "Ilnomane kpyra'

95 [6.14 KontponsHas pabora no teme "BripaskeHust ¢ 6ykBamu. PUrypsl Ha IIIOCKOCTH"
7 HosoxkuTebHbIE H OTPULIATEIbHBIE YHCJIA

96 |7.1 Ilensie uncia

97 |72 Ilensie uncna

98 |73 Ilensie uncna

9 |74 Moynb yncia, TeOMeTpHyYecKasi HHTepIpeTanus MOIYJIS

100 | 7.5 Moynb yncia, TeOMeTpHyYecKasi HHTepIpeTanus MOIYJIS

101 | 7.6 Moynb yuciia, TeOMETPUIECKasi HHTEPIPETAIUs MO ISt

102 | 7.7 Moynb 9uciia, TeOMETpUIEeCKasi HHTEPIPETAIUS MOTY IS

103 | 7.8 Moaynb uncna, reoMeTpuyecKasi HHTepIpeTalus MOy s

104 [ 7.9 UuncnoBble IPOMEKYTKU

105 | 7.10 [osokuUTENBHBIE U OTPULATEIbHBIE YUCIIA

106 | 7.11 [TonokuTETHHBIEC U OTPHUIIATEIbHBIC YHCIIA

107 | 7.12 CpaBHEHHE MOJIOKUTEIHHBIX U OTPUIATENHHBIX YHCEI

108 | 7.13 CpaBHeHHE MTOJIOKUTEIBHBIX  OTPUIATENHHBIX YHCEI




109 | 7.14 CpaBHeHUE N0JIOKUTEIbHBIX U OTPULATENbHBIX YUCEN

110 | 7.15 CpaBHEHHE MOJIOXKHUTEIbHBIX U OTPHIIATEIHHBIX YUCEI

111 | 7.16 CpaBHEHHE TOJOXKHUTEIbHBIX U OTPHIIATEIHHBIX YHUCEI

112 | 7.17 ApudmMeTHIeCcKre NEHCTBHS C MOJOKHUTESILHBIMUA U OTPUIIATSILHBIMHA YUCIAMHU

113 | 7.18 Apudmerndeckue NeHCTBHS C MOJOKUTSILHBIMI M OTPHLATCIFHBIMU YHCIIAMHU

114 | 7.19 Apudpmernueckue ISHCTBUS C TI0JIOKHUTEILHBIMUA M OTPULATEILHBIMH YHUCIAMHU

115 [ 7.20 Apudmerndeckue NeHCTBHS C MOJOKUTSIHBIMU M OTPHLATCIFHBIMU YHCIAMHU

116 | 7.21 ApubdmMeTHIecKre NeHCTBHS C MOJOKHUTESILHBIMUA U OTPUIATSILHBIMHA YUCIAMHU

117 [ 7.22 Apudmerndeckue NeHCTBHS C MOJOKUTSIHBIMI M OTPHIATCILHBIMU YHCIAMHU

118 | 7.23 ApubdmMeTHIecKre NEHCTBHS C MOJOKUTESILHBIMUA U OTPUIATSILHBIMHA YUCIAMHU

119 | 7.24 Apudmerndeckue NeHCTBHS C MOJIOKUTSILHBIMU M OTPHIATCILHBIMU YHCIIAMHU

120 | 7.25 ApubdmMeTHIecKre NeHCTBHS C MOJIOKHUTESILHBIMHA U OTPUIIATSILHBIMHA YUCIAMHU

121 | 7.26 ApubdmMeTHIeCKre NEHCTBHS C MOJOKHUTESILHBIMUA U OTPUIATSILHBIMHA YUCIAMHU

122 | 7.27 Apudpmernueckue AHCTBUS C TI0JIOKHUTEILHBIMUA M OTPULATEILHBIMH YHUCIAMHU

123 | 7.28 ApudmMeTHIecKre NeHCTBHS C MOJOKHUTESILHBIMUA U OTPHUIIATSILHBIMHA YUCIAMHU

124 | 7.29 Apudpmernueckue ASHCTBUS C TIOJIOKHUTEILHBIMU M OTPULATEILHBIMH YHCIAMHU

125 | 7.30 ApupmMeTnieckue IeHCTBUS C MOJIO0XKUTESILHBIMHA U OTPUIIATESILHBIMHA YUCIAMHU

126 | 7.31 ApudmMeTHuecKue NeHCTBUS C MOJOKHUTEIBHBIME U OTPUIATEIbHBIMY YHCIAMU

127 | 7.32 ApudmMeTHuecKue NeHCTBUSA C MOJOKUTEIBHBIMHA U OTPUIATEIBHBIME YHCITAMU

128 | 7.33 ApudmMeTHuecKue NeHCTBUS C MOJOKHUTEIBHBIME U OTPUIATEIBHBIMY YHCIAMU

129 | 7.34 ApudmMernieckue IeHCTBUS C MOJIO0XKUTESILHBIMHA U OTPUIIATESILHBIMHA YUCIAMHU

130 | 7.35 ApupmMeTuieckue TSHCTBUS C MOJIO0XKUTESILHBIMHA U OTPUIATSILHBIMHA YUCIAMHU

131 | 7.36 PemeHne TeKCTOBBIX 33124

132 | 7.37 PerieHre TeKCTOBBIX 3a7a4

133 | 7.38 PelieHne TEKCTOBBIX 33124

134 | 7.39 PemeHne TeKCTOBBIX 33124

135 | 7.40 KontponsHas padora mo TemMaM "bykBeHHBIE BEIpakeHUs. [lomoxuTenpHbIe 1
OTpHIIATEJIbHBIC YUCTA"

8 IIpencraBieHue JaHHBIX

136 | 8.1 [IpsiMmoyronpHas cucTeMa KOOPAMHAT Ha TNIOCKOCTH

137 | 8.2 KoopauHaThl TOUKH Ha IDIOCKOCTH, a0CIHCCa U OPAWHATA

138 |83 Cronbuatble U KpyrOBbIE AUATPaMMBbI

139 | 8.4 [Ipaktrdeckas padora mo teMe "IlocTpoenne nuarpamm”

140 | 8.5 Perrenne TeKCTOBBIX 3aa4, COMIEPIKAIIUX JaHHBIC, IPECTABICHHBIC B TAOIUIIAX U HA
JriarpaMmmax

141 | 8.6 Perrenne TEKCTOBBIX 3aj1a4, COJIEPIKANIUX JaHHbBIC, IPECTABICHHbIC B TAOIMIIAX U HA
Jrarpammax

9 Harasanasi reomerpusi. Purypsl B IpoCTPAHCTBE

142 1 9.1 [psiMOYTOBHEIN TTapaUIeNIeHITe ], Ky0, Ipu3Ma, MUpaMuia, KOHYC, IHIHHID, Map U
ctepa

143 9.2 [psiIMOYTOJIBHBIN TTApaUICIICIHIIE], Ky0, IpU3Ma, MUPpaMuIa, KOHYC, [IHIHHID, Map U
chepa

144 193 W300pakeHHe MPOCTPaHCTBEHHBIX PUTYD

145 194 N300pakeHne MpOCTPaHCTBEHHBIX (PUTYD

146 |1 9.5 [Ipumeps! pa3BEPTOK MHOIOTPAHHUKOB, IIMJIMHAPA U KOHyCa

147 1 9.6 [pakTuyeckas padora o Teme "Co3anne MoJiesied IpOCTPaHCTBEHHbBIX Guryp"”

148 |1 9.7 [onsatue 00bEMa; eTMHUIIBI H3MepeHHs 00BEMa

149 9.8 O0BEM MPSIMOYTOIBHOTO MapauieNienunena, Kyoa, GopMysbsl 00bEMa

150 | 9.10 O0BEM IPSIMOYTOJIFHOTO TTapaulesenunesna, Kyoa, Gopmynsl 00bEMa




10 IloBTOpEeHUE, 00001IEHUE,CHCTEMATH3AIUS

151 | 10.1 [ToBTOpEHNE OCHOBHBIX MOHATHI H METOJIOB KypCOB 5 1 6 KlaccoB, 0000IIIeHUE 1
cUucTeMaTU3alus 3HaHUI

152 110.2 [ToBTOpEeHNE OCHOBHBIX MOHSATHI K METOJIOB KYPCOB 5 U 6 KJIACCOB, 0000IIECHNE U
cUcTeMaTH3alus 3HaHUH

153 110.3 [ToBTOpEeHNEe OCHOBHBIX MOHSATHI K METOJIOB KYPCOB 5 U 6 KJIACCOB, 0000IICHNE U
cUCTeMaTH3alus 3HaHUH

154 | 10.4 [ToBTOpEHNE OCHOBHBIX MOHATHI K METOJIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIEe U
cUCTEMaTHU3alMsl 3HAaHUI

155 | 10.5 [ToBTOpEeHNE OCHOBHBIX MOHSATHI K METOJIOB KYPCOB 5 U 6 KJIACCOB, 0000IICHNE U
cUcTeMaTH3alus 3HaHUH

156 | 10.6 [ToBTOpEHNE OCHOBHBIX MOHATHI K METOIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIEe
CUCTEMaTHU3alMsl 3HAaHUI

157 110.7 [ToBTOpEeHNE OCHOBHBIX MOHSATHI K METOJIOB KYPCOB 5 U 6 KJIACCOB, 0000IIECHNE U
cUcTeMaTH3alus 3HaHUH

158 | 10.8 [ToBTOpEHNE OCHOBHBIX MOHATHI K METOIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIEe U
cUCTEMaTHU3alMsl 3HAaHUI

159 | 10.9 [ToBTOpEeHNE OCHOBHBIX MOHSATHUI K METOJIOB KYPCOB 5 U 6 KJIACCOB, 0000IIECHNE U
cUCTeMaTH3alusl 3HaHUU

160 | 10.10 [ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIE U
cHUCTeMaTH3alHs 3HAHUH

161 | 10.11 [ToBTOpEeHHE OCHOBHBIX MOHSATHI U METOJIOB KYPCOB 5 U 6 KJIaCCOB, 0000IICHHE U
cUCTeMaTH3alusl 3HaHUU

162 | 10.12 [ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIE U
cHUCTeMaTH3alHs 3HAHUH

163 | 10.13 [ToBTOpEeHHE OCHOBHBIX MOHATHI U METOJIOB KYPCOB 5 U 6 KJIaCCOB, 0000IICHNE U
cUcTeMaTH3alusl 3HaHUU

164 | 10.14 [ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIE U
cHUCTeMaTH3alus 3HAHUH

165 | 10.15 [ToBTOpEeHHE OCHOBHBIX MOHATHI U METOJIOB KYPCOB 5 U 6 KJIaCCOB, 0000IICHNE U
cUcTeMaTH3alusl 3HaHUU

166 | 10.16 [ToBTOpEeHHE OCHOBHBIX MOHSATHI K METOJIOB KYPCOB 5 U 6 KJIaCCOB, 0000IIICHNE U
cucTeMaTH3alusl 3HaHUU

167 |10.17 HroroBast KOHTpoOJbHas paboTa

168 | 10.18 [ToBTOpEHNE OCHOBHBIX MOHATHI K METOJIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIE U

CHUCTEMATU3aAIUA 3HAHUI

169 | 10.19 [NoBTOpEHNE OCHOBHBIX MOHATHI K METOJIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIE U
cUcTeMaTH3anus 3HAHUH

170 |10.20 [NoBTOpEHNE OCHOBHBIX MOHATHI K METOJIOB KYPCOB 5 U 6 KITaccoB, 0000IIeHIE U
CUCTEMaTU3aLMsl 3HAaHUIL

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka (B 2 yactsx), 5-6 knacc/ Bunenkun H. ., JKoxos B.U., UecnokoB A.C.,
Anekcanyaposa JILA., [lIBapuoypa C.U., Axunoneproe odmectBo «M3natenserBo «IIpocBenieHue,
2023r
METOJINYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

Onucanne MaTepuaibHO-TEXHMYECKOI0 obecnevyeHHs1 00Pa30BaTEIbHOIO Npolecca
OcHoBHasi iuTEpaTypa:



2.
3.
4.

Marematuka (B 2 wactsax), 5-6 kmacc/ Bunenkun H.S., Koxo B.U., Yecnokor A.C.,
AnexcangpoBa JLLA., IIBapudbypn C.M., Axuuoneproe oOmectBo «M3naTenbcTBO
«ITpocsemienner; 2023

Marematuka. KontponsHabsie paboTsl 5-6 kinacc/’Koxos B.U., Kpaitnesa JI.b.-M.:Muemo3uHa.
JlugakTrueckre MaTepuaisl o Mmatematuke s 6 kinacca/ A.C.Yecnokos, K.M. Hemkos.- M.
Maremarnueckue AUKTaHThI 11 5-9 kinaccoB/ E.B.Apytionsin -M.:IIpocBemienue

MyabTUMeIMHHbIE TOCOOHSI:

1. WuTepakTuBHAs MareMaTHKa 5-9 KiIacchl. DJIEKTPOHHOE MOCOOME JJIsi OCHOBHOM IIIKOJIBI
(Menuareka AJs IKOJIBHBIX IOMOB M UHTEPHATOB).

2. Maremaruka 5-11 kmaccel. Ilpaktukym. YueOHOe 3/I€eKTpOHHOE M3JaHUE (Meauareka Juis
LIKOJIbHBIX JOMOB U UHTEPHATOB).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

http://www.school.edu.ru/ -Poccuiickuii 00pa3oBaTenbHBIN TOPTAT;
http://www.1september.ru/ru/ - razera «IlepBoe ceHTIOps»;

http://all.edu.ru/ - Bece obpa3oBanue MuTepHeT;

www.rusedu.net - ceTeBoe coOOIIECTBO MEaroros;

www.rusedu.ru - apXuB y4eOHBIX IPOTPAMM H IIPE3CHTAIUH.

www.school. collection.edu.ru —katajior — g yuutenss — Marematuka, 5-6 kimace —
HMuuoBanmonnsle vuebHuble MaTepuaisl — «KomnereHtHocTh. Munimarusa. TBopuecTBOY -
«Matematuka 5-6» - «l{udpoBbie 00pa30BaTEIBLHBIC PECYPChD)

AP S



http://www.school.edu.ru/
http://www.1september.ru/ru/
http://all.edu.ru/
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI

Hesn u3yyenunsi yueOHOro Kypca

Anrebpa sBIseTCS OAHMM M3 OINOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHAa O0ECIeYHBACT
M3y4Y€HUE JAPYIMX AMCHUIUIMH, KAK €CTECTBEHHOHAYYHOTO, TaK M T'YMAaHMTAPHOIO LUKIIOB, €€
OCBOCHHE HEOOXOIUMO Uil MPOAOIDKEHHS 0Opa3oBaHUS M B MOBCEIHEBHOW XHU3HM. Pa3zButme y
oOyJaromuxcs HAy4HbIX MIpEACTABICHUI 0 IIPOUCXOKICHUH
U CYIIHOCTH aJIreOpandecKux a0CTpaKIIHid, CIIOCO0e OTPAKCHHSI MATEMATUYECKON HAYKOU SIBJICHUN
U TPOLIECCOB B MPHUPOAE U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJEIMPOBAHUS B HAy4YHOM
MO3HAHWU ¥ B TPAKTUKE CIOCOOCTBYET (OPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS M KAadyeCTB
MBIIUICHHS, HEOOXOIUMBIX HJIsl aJanTalid B COBpeMEHHOM IudpoBoM obmiectBe. M3yuenue
anreOpbl  €CTECTBEHHBIM 00pa3oM oOecreuuBaeT pa3BUTHE YMEHHs HaAOII0AaTh, CpPaBHHUBATH,
HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUHOCTU MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSL W BBIBOJBIL, (popmynupoBaTh yTBepkiaeHHs. OcBoeHHE Kypca
anreOppl  00ecrieurBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYalolUXCS: OHHM HCIOIb3YIOT
JEeTyKTHUBHBIC U WHAYKTUBHBIC PACCYXIEHUS, 0000IIEHHEe U KOHKPETU3AINIO, a0CTparupoBaHue u
aHanoruto. OOyyenuwe anrebpe mpeAnosaraeT 3HAUYUTEIbHBIH O0BEM  CaMOCTOSITENILHOM
JeSITEIbHOCTH 00y4aroluXcsl, IO3TOMY CaMOCTOSATEIbHOE PELIEHHE 3a/]au €CTECTBEHHBIM 00pa3oM
SBIIACTCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIUIA O0yYeHHUSI.

B crpykType mporpamMMbl y4eOHOTO Kypca «Anredpa» OCHOBHOW IITKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIePKaTENbHO-METOANYECKHe JUHUU: «Uucina v BBIUKCICHHS; «ANredpanyueckue
BBIDAKECHUS»; «YpaBHEHUS U HepaBeHCTBa»; «DyHkuum». Kaxnas w3 3THX copepKaTeiabHO-
METOANYECKUX JIMHUWA Pa3BUBAETCA HA NPOTKEHHHM TPEX JIET U3YUYEHHUS Kypca, €CTECTBEHHBIM
o0pa3oM MeperuieTasich M B3aMMOJACUCTBYS C JAPYTHMH €ro JIMHUSMH. B xone u3ydeHHs Kypca
00y4aromuMcsl MPUXOJUTCS JIOTHUYECKH PacCykAaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBA3M ¢ ATHM 1enecoo0pa3HO BKIIOYUTH B IPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIME BCE OCHOBHBIC pa3/elibl MAaTeMaTUYECKOro O0pa30BaHUS M CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOY4YalOIMMUCS OCHOB YHUBEPCAJIBHOI'O MAaTEMaTHMUYECKOIo s3blka. TakuMm 00pa3oM,
MOKHO YTBEp)KJIaTh, YTO COAEPKATEIBHOM U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «Amnredpay
SBJIIETCSL €r0 UHTETPUPOBAHHBIN XapaKTep.

Copaepxxanue TMHUN «Hucaa U BBIYUCIEHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHUILIEr0 U3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO y 00YYaIOIIMXCS JJOTMUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHsI TOJNb30BAThCSl aNTOPUTMaMU, a TakkKe MPHOOPETEHUI0 TPAKTHUYECKUX HAaBBIKOB,
HEO0OXOUMBIX ISl TOBCEIHEBHOM *U3HU. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM IIIKOJIE CBSI3aHO
C palUOHANBHBIMH ¥ HPPAIMOHATBHBIMU 4YHCIaMH, (QOPMUPOBAHUEM MPEJICTaBICHUNH O
NEHCTBUTENBHOM 4HMCiE. 3aBEplIEHNE OCBOEHHUS YHUCIIOBOM JIMHUM OTHECEHO K CTaplieMy 3BEHY
o011ero oopazoBaHusl.

Conepkanre JAByX anreOpanyeckux JUHUA — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CMOCOOCTBYET (hOPMUPOBAHHIO y OOyUaIOMIMXCS MaTeMaTHYeCKOro
anmnaparta, HeOOXOAMMOIO JUIsl pPEeUIeHHs 3aJad MaTeMaTHK{, CMEXHBIX MPEIMETOB M MPAKTHUKO-
OPMEHTUPOBAHHBIX 3a7ady. B OCHOBHOH mIKoJie y4eOHbI MaTepual TPYHNIHPYETCS BOKPYT
paloHaIbHBIX BbIpaKEHUN. AsnreOpa NEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak s3bIKa JUIs
IIOCTPOCHHSI MATEMaTU4YECKMX MOJEIEHN, ONUCAaHUS IPOLECCOB M SBJICHUN peanpHOro mupa. B
3aaul 00ydeHHUs anredpe BXOAAT TakKe JaibHelIee pa3BUTHE AITOPUTMUYECKOIO MBILIUICHHUS,
HEOO0XO/IMMOr0, B YACTHOCTH, JUI1 OCBOEHHUS Kypca WH(POPMATUKHU, W OBJIQJCHHE HaBBIKAMU
JNEAYKTUBHBIX paccykaeHuid. [IpeoOpa3zoBanne CHMBOJIBHBIX (POPM BHOCHT CBOM CHEIU(UUSCKHIA
BKJI4/1 B Pa3BUTHE BOOOpaKEHUs, CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Copepxanue pyHKIMOHAIBHO-TpapUUeCKON JTMHUM HALIEIEHO Ha MOJIy4YeHHEe HIKOJIbHUKAMU
3HaHUM 0 (PYHKIUAX KaK BaXHEUIIeH MaTeMaTHUeCKOW MOJENU JJIsl ONMHCAHUS M UCCIIEIOBAaHUS
pa3HO-00pa3HbIX MPOIIECCOB U SBIEHUI B mpupoae U obmectBe. M3ydeHue storo marepuana
CIOCOOCTBYET DPa3BUTHIO y OOYyYalOIIMXCS YMEHHUS MCIIONb30BaTh DPA3IUYHBIE BBIPA3UTEIbHbBIC



CpeICcTBa s3bIKa MAaTeMAaTUKH — CIIOBECHbIE, CUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B
(dbopMHpOBaHUE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU [IMBUIIM3AMU U KYJIbTYPBI.

MecT0 y4eOHOro Kypca B y4eOHOM IJIaHe

Cornacno yueObHoMy Iiany B 7-9 kimaccax u3y4aercs: yaeOHbIN Kypc «Anredpay», KOTOPBII
BKJIIOUAET CJEAYIOIIME OCHOBHBbIE pa3fenbl  coiepxaHus: «YUucima W BBIYUCICHUS,
«AnreOpanuecKre BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

VY4eOHbIN IJ1aH Ha U3yYeHHE alreOphl B 7—9 Kiaccax OTBOJUT HE MEHee 3 y4eOHBIX 4acoB B
HEJIENIO B TEYCHHE KaXKJIOT0 rojja 00ydeHusi, BCero 3a Tpu roaa oOyueHus: — He menee 306 yueOHbIX
4acoB.

Conep:xkanue yueoHoro kypca «AJI'EBPA) (o ronam o0y4uenmus)

7 kiaacce

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OAHOM (POPMBI 3amucu 1podeii K APyTou.
ITonsTHE paLiMOHANIBHOIO YHCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAA0YMBAHUE PALIMOHATIbHBIX YHCEIL.
Apudmernueckre ISHCTBH ¢ pallMOHAIBHBIMH YHCIaMU. PerieHne 3a1a4d U3 peaibHOM MPAaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEJIEM: OIIpe/ieIeHHEe, TPeoOpa3oBaHne BhIpaXKEHUN Ha
OCHOBE OIpE/IEeICHNUS, 3aHCh OOIBIINX YHUCEIL.

[TponeHTsI, 3aNMCh MPOLEHTOB B BUJIE IPOOH U IPOOH B BUJE MPOLEHTOB. TpH OCHOBHBIE
3a/la4M Ha IPOLIEHTBI, PELICHHE 3a/1a4 U3 PEeaIbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.
PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 0OpaTHas MPONOPLUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHUs

ITepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JloNyCTUMbIE 3HAYEHHUS
nepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEK/y BEIMUYMHAMU B BUJE popMyJibl. Berancnenus
o gpopmymnam.

[IpeoOpa3oBanue OYKBEHHBIX BBIPAKCHH, TOXKJECTBEHHO DPAaBHBIC BBIPAKEHUS, MPaBHUIIA
peoOpa3oBaHusl CyMM U IPOM3BEACHUI, MpaBUiIa PACKPBITUS CKOOOK M MPUBEACHUS MOAOOHBIX
CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

OpHowienbl U1 MHOroujeHsl. CreneHb MHOrowieHa. CiokeHue, BhIUMTAaHUE, YMHO)KEHUE

MHOTOWwIeHOB. DOpPMyJIbI COKPAIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBaJpaT pa3HOCTH.

dopmya pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHus

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBHJia IMpeoOpa3oBaHUS ypaBHEHUS, PAaBHOCHIBLHOCTb
YPaBHEHHUH.

JIuHeliHOe ypaBHEHHME C OJHOM INEPEMEHHOW, 4YHMCIIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelieHne JUHENHBIX ypaBHeHUH. CocTaBlI€HME YpaBHEHMII IO YCIOBHMIO 3anadyd. PemieHue
TEKCTOBBIX 33]1a4 C IOMOLIbIO YPABHEHUH.

*JIuHeltHOe ypaBHEHHE C JIBYMs MEPEeMEHHBIMU U ero rpapuk*2. Cucrema ABYX JTMHEHHBIX

ypaBHEHUH C JIBYMsI MIEPEMEHHBIMU. PelieHne cucteM ypaBHEHHI CIOCOOOM TMOJICTAHOBKH.

IIpuMepsl peleHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPAaBHEHU.

DOyHKIUUHA

Koopaunara Touku Ha mnpsmol. YuciioBele NpOMEXYTKH. PaccrosHme Mexay AByMs
TOYKaMH KOOPAVNHATHOW MPSMOM.

[TpsamoyronbHas cucrema koopauHat, ocd Ox u Oy. Abcuucca W opAMHATa TOYKU Ha
KOOpAMHATHOM IutockocTH. Ilpumepsl rpadukoB, 3agaHHBIX ¢GopMmynamMu. YUYrteHue rpapukoB
peanbHBIX 3aBUCUMOCTEM.

2 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHC KOTOPLIX HPOBOJAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. He)laror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



[Tonstne dynkuun. I'padpux ¢ynkiuu. CBoiictBa ¢GyHkumid. JluHeiHas ¢yHKIUsS, €
rpapuk. I'papux ¢pyskmuu y = kx + b. *I'paduyeckoe penieHne TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX ypaBHEHUI *.

8 ki1ace

Yuciia ¥ BBIYMCICHUSA

KBagpatHslii kopeHb u3 uucna. *Ilonstue 00 uppanMoHaIbHOM uyHcie. JlecsaTUuHbIE
NpUOIMKEHUST UppalMOHANbHBIX uncen®. CBoiicTBa apuMETHUECKUX KBAZApPAaTHBIX KOpHEH M HX
IPUMEHEHHE K IpeoOpa30BAHUIO YHCIOBBIX BBIPQKEHUH M BBIYMCICHUAM. *]leficTBUTENbHBIE
qucna*.

Crenessb ¢ 11e7bIM MOKa3atTesneM 1 e€ cBoiicTBa. CTaHAapTHAs 3allUCh YKCIIA.

Auredpanyeckue BbIpaKeHHUs

KBanpaTHblil TpEXuiieH; pa3ioKeHne KBaApaTHOTO TPEXUICHA Ha MHOKUTEIH.

Anrebpanueckast apoOb. OCHOBHOE CBOHCTBO anredpamueckoir npobu. CroxxeHue,
BbIUUTAHHUE, YMHOXKEHHE, AeJeHHE anredOpanueckux IpoOel. ParyoHaibHble BBIPRXKEHUS M MX
npeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, popmyrna kopHeil kBaapaTHoro ypaBHeHus. *Teopema Buera®.

Pemenue ypaBHeHMi, CBOAAIIMXCA K JIMHEHHBIM W KBaapaTHbIM. [Ipocreiimue npoGHO-

palMOHAJIbHbIE YPAaBHEHUS.

*['paduueckast MHTEpPHpETaLUs YPAaBHEHUH C JBYMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
ypaBHEHHH ¢ ABYMS iepeMeHHbIMU*. [IprMepsl penieHus: CHCTeM HeTMHEWHBIX YPaBHEHUH C IBYMS
[IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 33124 ATreOpandecKiuM CIocoOOM.

YucnoBele HepaBeHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ OJHOH IEepeMEHHOM.
PaBHOCMIIBHOCTH HEpPABEHCTB. JIMHElHbIE HEpABEHCTBA C OJIHOM NepeMeHHON. CHucTeMbl JIMHEHHBIX
HEPaBEHCTB C OJJTHON IIEPEMEHHOI.

DOyHKIUHA

[Tonstue ¢pynkumu. OOnacTh onpeneseHUuss U1 MHOXECTBO 3HaueHMH ¢(yHkiuu. CriocoObl
3aaHus QyHKITUH.

I'paduk ¢dynkuuu. Urenue cBoiicTB ¢yHkuuun mno e€ rpadukxy. Ilpumepst rpadukos
GyHKIUH, OTpaXkaroUIMX peaabHble IPOLECCHI.

@OyHKLIMHU, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYI0 HPONOPLHUOHATIBHBIE 3aBUCUMOCTH, HX

k .
rpaduku. Oyskuumn y = x2, y = x3, y = VX, y = o *['paduueckoe pelieHue ypaBHEHUH U
CHCTEM ypaBHEHUIT*.

9 kamacce

Yuciia 1 BBIYUCICHUSA

PanyionaneHele yncna, *UppannroHaIbHbIE YHMCa, KOHEYHbIe U OECKOHEUHbIE JIECATUYHBIE
npodu. MHOXKECTBO JEWCTBUTENbHBIX YHCEN; JIEHCTBUTENbHBIE 4YHCIa Kak OECKOHEUYHbIe
JecATUYHbIe IpoOH. B3auMHO 0HO3HAUYHOE COOTBETCTBHE MEXJY MHO)KECTBOM JIEHCTBUTEIBHBIX
YHUCeN U KOOPAVMHATHOW MPSMOM.

CpaBHEeHUE JEHCTBUTENBHBIX 4YHCEN, apuMeTHUecKue IeHCcTBUS C ACHCTBUTEIbHBIMU
qucaamu®.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEro MUPA, JTUTEITLHOCTh MPOLIECCOB B OKPYIKAIOIIEM MHPE.

[TpuOmmk€HHOE 3HAUYEHHWE BETUYMHBI, TOYHOCTh NpuHOMKeHus. OKpyIrJeHHe 4YHCell.

IIpukuaka v OLlEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHHUsI M HEPaABEHCTBA

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM.



KBanpatHoe ypaBHeHue. Penmienue ypaBHeHUH, CBOIAIIMXCA K KBaJApaTHbIM. bukBagpaTHoe
ypaBHeHHe. *IIpumepsl perieHusi ypaBHEHHH TpeTbeld W 4eTBEPTOM CTENEHEH pas3lioKeHHEeM Ha
MHOKUTEIH ™.

Pemenne npoOHO-paliMOHAIBHBIX YPABHEHUH.

Perienue TekcToBbIX 3a7a4 alreOpandeckuM METOOM.

VYpaBHeHUe C IByMsl TMEPEMEHHBIMH U ero rpaduk. PemeHue cucrtem ABYX JTHMHEHHBIX
YPaBHEHHMH C JBYMs II€pEeMEHHBIMU. PemieHue cuCTeM [ByX YpPaBHEHHUH, OIHO U3 KOTOPBIX
JMHEWHOe, a JAPYroe — BTOpOW cTemeHu. I 'paduueckas MHTEpIpETaLUsi CUCTEMbl ypaBHEHHH ¢
IBYMsI IEPEMECHHBIMU.

Pemienne TeKCTOBBIX 33724 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenue cucreM JIMHENHBIX
HEpaBEeHCTB C OJHOW mnepeMeHHOW. KBanaparHele HepaBeHcTBa. ['paduueckass uHTEpnperaunus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢ynknus, e€ rpapuk u cBoiictBa. [lapabona, KOOpAMHATHI BEPUIMHBI
napaboIibl, 0Cb CHMMETPHH 11apadoJIbl.

['paduku byHKIHA: y = kx, y = kx + b, y = x2,
y =Vx,y = SI/I UX CBOMCTBA.

Hucnossle OCIIE0BATEIBHOCTH U IPOIPECCUA

[TonsiTE YMCIIOBON NOCIENOBATEIBHOCTH. 3aJaHME IOCIEN0BAaTEIBHOCTH PEKYyPPEHTHOU
dbopMyIt0it ¥ POpPMYIIOif N-TO WICHA.

Apudmernueckas u reomerpuueckas nporpeccud. ®opmMyiel n-ro uieHa apupmMeTuyecKon
Y TEOMETPUYECKON IIPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

*N300pakeHre 4JICHOB apu(METHYECKOW M TI'€OMETPHUYECKOW MIpOrpeccuil TOYKaMu Ha
KOOPAWHATHOH MJIOCKOCTU. JIMHEHHBIH 1 9KCIIOHEHIMAIBHBINA POCT. CI0KHBIE TPOIEHTHI*.

IInanupyemsbie IIpenMeTHble pe3yJbTaThl OCBOEHHS pabdodveil mporpaMmbl Kypca
«AJITEBPA»

OcBocHme yueOHOTO Kypca « Anredpa» Ha YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUs JOJIKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 knace

Yuciia v BbIYHMCIEHUSA

BeimonHATe, coderas ycTHble M NHUCBMEHHbIE NPUEMBI, apupMETHYECKHe JEHCTBHS C
palOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMsI YHCIOBBIX BBIPAKEHUH; MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI M
NpUEMBbl  BBIUMCIICHHUS 3HAUYE€HUM JApPOOHBIX BBIPAXKEHHM, COAEpXKAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE ApoOu.

[lepexonuTh OT OJHOM (OpPMBI 3aIIUCH YKMCEN K JAPYroi (mpeoOpa3oBBIBATH JECATUUHYIO
apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JIECSITUYHYIO, B YACTHOCTU B OECKOHEUYHYIO NECATHUYHYIO Apo0b). CpaBHUBATh U yHOPSAJOYUBATH
paloHaIbHbIE YHCIA.

OkpyriasTh yncna.

BBINONHATE NPUKHUIKY W OLIEHKY pe3yjbTaTa BBIYUCIICHUMN, OLIEHKY 3HAYEHWH YHCIIOBBIX
BBIPQ)KCHU.

BbIonHATE EHCTBHA €O CTENEHSAMHM C HAaTypalbHBIMU IOKa3aTelsiMH (C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

[TpyuMeHsTh NPU3HAKU JEITUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.



Pemate mpocreiimmye NpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPIMOHAIFHOCTBIO BEIMYUH, MPOLEHTAMH; HWHTEPIPETUPOBATh PE3YJIbTAThI
peleHus 3a1a4 ¢ y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

OpueHTHpOBaTbCA B MOHATHAX M ONEpUPOBaTH Ha 0a30BOM YpOBHE alre0pandeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 3aaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

Bemonsate nmpeoOpa3oBaHus 1€7I0T0 BBIPAKEHUS B MHOTOWIEH NMPHUBEACHUEM IOJI00HBIX
CJIaraeMblIX, PaCKpbITHEM CKOOOK.

BBINOAHATE yMHOXKEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOrOWIEHa Ha MHOTOYIEH,
OpUMEHATh (HOPMyJIBl KBajpaTa CyMMbl W KBajJpaTa pPa3HOCTH (C OMOPOH Ha CIPaBOYHYIO
UH(OPMAIIHIO).

OcymiecTBIATh Pa3oKEHHE MHOIOWIEHOB HAa MHOXHTEIM C IOMOLIbIO BBIHECEHHS 3a
CKOOKM OOIIEr0 MHOXMTENS, TPYINIUPOBKU CIAraeMbIX, HMPUMEHEHUs (OPMYJT COKPALIEHHOTO
YMHOKEHHS (C OITOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpumensaTp npeoOpa3oBaHHMsl MHOTOWICHOB JUIS PpEIICHUS PA3IMYHBIX 3a1ad U3
MaTeMaTHKHU, CMEXXHBIX IIPEAMETOB, U3 PEaTbHOMN MPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HAaTypalbHBIMU TOKA3aTeSIMU Il TPeoOpa3oBaHUs
BBIp@XEHUI (C OMOPOH Ha CIIPaBOUHYIO HH(POPMAITHUIO).

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHelHblEe ypaBHEHMs C OJHOM NEPEMEHHOW, MPUMEHssI MpaBuja IMepexoja OT
MCXOJIHOTO YPaBHEHHSI K PAaBHOCHIEHOMY eMy. [IpoBepsTh, SIBISETCS 1 YKCIO KOPHEM YPaBHEHUSI.

Nmets npeacraBieHue o rpauyeckux MeToax MpHU PelieHUH JIMHEHHBIX YpaBHEHUHN U UX
CHUCTEM.

[Tonbupars mpuMepsl nap 4Yucen, ABISAIOINXCS PELICHUEM JIMHEHHOTO ypaBHEHUSI C IByMs
MEPEMEHHBIMH.

Crpoutb B KOOpPAMHAaTHOM IJIOCKOCTH TpaQuK JUHEHHOrO0 ypaBHEHHs C JIByMs
MIEPEMEHHBIMH; MOJIB3YSICh IPauKOM, IPUBOAUTE IIPUMEPHI PELICHUS yPaBHEHHUS.

Pemate cuctembl JBYX JIMHEHHBIX ypaBHEHHUH C JABYMs MEPEMEHHBIMHU, B TOM 4YHCIE

rpaduvecky (C Omopoi Ha aNTOPUTM YUEOHBIX JCHCTBUI).

CoctaBnaTh (1MOC/IEe COBMECTHOIO aHaIM3a) U pellaTh JIMHEHHOe ypaBHEHHE WM CUCTEMY
JMHEWHBIX ypaBHEHHWU IO YCJIOBHIO 33/Ja4H, MHTEPIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM
3aJ]auyl MOJy4YEeHHBIN pe3yJbTarT.

Koopannartel u rpadpuxu. ®yHkuun

N300paxkaTb Ha  KOOPJAMHATHOW MPSAMONW  TOYKH, COOTBETCTBYIOIIME  3aJlaHHBIM
KOOp/AWHATaM, JIy4d, OTPE3KH, WHTEPBAJbI, 3alHCHIBATh YHCIOBBIE TPOMEXYTKH Ha
alreOpandeckoM si3bIKe.

OTmeyarh B KOOPJMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAWHATaM; CTPOUTh
rpaduku JuHeHHbIX GyHKUMUN. CTpouts rpaduk GyHkun y = kx +b.

OnwuceBaTh ¢ MOMOMIBIO (DYHKIMIA HM3BECTHBIE 3aBUCHMOCTH MEXAY BEIWYMHAMH (I10
AITOPUTMY Y4EeOHBIX JEHCTBHI): CKOPOCTb, BpEMsl, pacCTOSIHUE; 1I€HAa, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOIUTENILHOCTD, BpEMsI, 00BEM PabOTHI.

Haxonuth 3HaueHune (GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii coco0 TpenCTaBlICeHUs M aHamu3a WH(OpMAIlMU; W3BJIEKaTh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kaace

Yucsia v BbIYUCICHUSA

Hcrnonb30BaTh HayalbHbIE INPEICTABICHUS O MHOXECTBE JICUCTBUTENBHBIX YHCEN JUIA
CpPaBHEHHUS, OKpYIJIEHHs W BBIYMCICHHUM; H300paxkaTh JAEWCTBUTEIbHBbIE 4YHCIIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOIA.



[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBaPATHOTO KOPHSI; HAXOAUTh KBaApaTHbIE KOPHH,
UCTIONB3Ysl TPU HEOOXOAMMOCTH KAalbKYJISITOP;, BBHIIOMHATH MPOCTEHIHE TpeoOpazoBaHuUs
BBIPAYKEHHI, COJIEpKAIMX KBAJIpaTHbIE KOPHU, UCMOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucH OOJBIIMX M MAJBIX YHCET C MOMOINBIO JCCSITHYHBIX JIPOOeH u
creneHel yucina 10.

AuredpanyecKkue BbIpasKeHUs

[IpuMeHsSTh TOHSTHE CTENEHU C IeNbIM IO0Ka3aTejeM, BBIIOJIHATh MpeodpazoBaHUs
BBIPOKEHHM, CcoJepXkalluX CTENeHU C IeJIbIM IOoKa3aTeiaeM (C HCIOJIb30BaHUEM CIPABOYHOU
nHpopManun).

BEIMIONTHATE HECTIOKHBIE TOXKIACCTBEHHBIE MPEOOPa30BaHUS PANMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE MPaBUJI AICUCTBUN HAJ MHOTOWICHAMH U aNreOpanyecKuMu APOOSIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

[TpumeHsTh peoOpa3oBaHUs BBIPAXKEHUH ISl pEIICHUs PAa3IMYHBIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX MTPEIMETOB, U3 PEATbHOMN IIPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemath MHelHBIC, KBaIpaTHBIE YPaBHEHUS (C HCIIOIH30BAHUEM CIIPABOYHON HH(OPMAITHIH )
U palMOHAJbHBIE YpPAaBHEHMS, CBOJSAIIMECS K HHMM, CHUCTEMbl JBYX YPAaBHEHHH C JIByMsd
MepEMEHHBIMHU.

[IpoBoauTh mpocTElIlIe UCCIEI0BAaHUSA YPAaBHEHUN U CUCTEM YPAaBHEHM, B TOM YHCIE C
MPUMEHEHHEM TpaUUecKuX MPeICTaBICHUN (yCTaHABIMBATh, UMECT JIU ypaBHEHUE WIIM CHCTEMa
ypaBHEHUH pelIeHUs], €CTIM UMEET, TO CKOJIBKO, U TIp.) C OMIOPOX Ha allTOPUTM Y4€OHBIX JICHCTBUU.

[lepexomuTs OT croBecHOW (POPMYIMPOBKH 3adaud K €€ anredpandyecko MO ¢
IIOMOIIIbIO COCTABJICHHSI YPAaBHEHUS WU CUCTEMbl YPaBHEHUH, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4i TOJIyYCHHBIN pe3ysIbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLEHKH; peulaTh JIMHEWHbIE
HEPAaBCHCTBA C OJHOW TMEPEMEHHOHW M WX CHCTEMBI, JaBaTh TIpaQUUeCKyl0 HILTIOCTPAIHIO
MHOECTBA PEILICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

OnepupoBaTh Ha 0a30BOM ypOBHE (PYHKIMOHAJIbHBIE TOHATUA M SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O0O3HAUCHMsI); OMNpEeAeNiATh 3HadyeHHWE (YHKIUH IO 3HAYCHHIO apryMEHTa;

OTIpeENATh CBOMCTBA (DYHKIIMU 10 e€ rpaduKy.

. k
CTpouTh TpaduKky dMeMeHTapHBIX (yHKIM Buga , y = X2,y = X3,y =Vx , y= ~ OIHCBHIBATH

CBOMCTBA YMCIOBOM (QYHKLNU 1O €€ rpaduKy (Ipu HEOOXOJUMOCTH C HANPABISAIOLIEH TOMOIIBIO).

9 k1acc

Yucja ¥ BBIYUHCIEHHUSA

CpaBHUBATH ¥ yIOPSAA0YMBATH PAIOHATIBHBIC U HPPALMOHAIBHBIC YHCIA.

BrimmomaaTe apI/I(l)MCTI/I'-IeCKI/IC I[eﬁCTBHH C paliMOHaJIbHBIMU YHCJIaMH, COUCTasd YCTHBIC U
MUCbMEHHBIE IPUEMBI, BHITIOHATH BEIYMCIICHUS C UPPALUOHATBHBIMH YHCIIAMH.

HaXOI[I/ITB 3HAUEHHS CTEIeHEH ¢ OEJIBIMU ITOKAa3aTCIsIMU U KOpHCfI; BBIYUCIIATH 3HAUYCHUA
YHCIIOBBIX BBIPAKECHUH.

OprrJ’IHTI) ﬂeﬁCTBHTGHBHBIe 4yucia, BBIIOJHATL IPUKUIAKY pPE3YJIbTaTa BI)ILII/ICJ'ICHI/II\/’I,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHelHbIE M KBaIpaTHbIE YpaBHEHUs, YpaBHEHUs, CBOAALINECS K HUM, pocTeine
IpOOHO-pallOHANIbHBIE YPABHEHHUS.

Pemate mpocTteiine cucTeMbl ABYX JIMHEHHBIX YPaBHEHUH C ABYMS INEpPEMEHHBIMH U
CUCTEMBI JBYX ypaBHEHHUH, B KOTOPHIX OJHO ypaBHEHHUE HE SIBISETCS JIMHEHHBIM (110 BU3YyalbHOMN
orope).

Pemrate mpocreiiiine TEKCTOBBIE 3aJa4ll  alreOpandecKuM CIIOCOOOM C  MTOMOIIBIO
COCTaBJICHUS YPaBHEHUS UM CUCTEMBI IBYX YPaBHEHUH C ABYMS NIEpEMEHHBIMU.



[IpoBOaUTH MpOCTEHIIIE UCCIECAOBAHNUS YPABHEHUM W CUCTEM YpPaBHEHUH, B TOM YHCIIE C
MPUMEHEHHEM TpaUuecKuX MpeICTaBICHH (yCTaHABIMBATh, UMEET JTU YpaBHEHUE WM CHCTEMa
YpaBHEHUI pellIeHusl, €ClIU UMEET, TO CKOJIBbKO, U TIp.).

Pemate nMHelHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb peELICHHE
HEPaBEHCTB HA YUCJIOBOU MPSAMOM, 3aIMCHIBATH PEHIEHUE C TOMOUIBI0 CUMBOJIOB.

Pemats cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOLIUE KBAJAPAaTHOE
HEPaBEHCTBO; M300pakaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB Ha YHWCJIOBOM MPSMOMW, 3alKChIBATh
peLIeHNE C IOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUUHA

Pacno3naBath (yHKIIUM M3y4eHHBIX BUJOB. [I0Ka3bIBaTh CXeMAaTUYECKU PACIIONIOKEHHE Ha
KOOpAMHATHOH 1utockocTH rpadukoB pynkmmii Buga: y = kx, y =kx +b, , y = ax2 + bx +c, y = x3,

K . . .
y =Vx,y= ~ B 3aBUCHMOCTH OT 3HAYCHHH KO3 (QHIIMEHTOB; ONMCHIBATH CBOUCTBA (DYHKITHIA.

Crpouth ¥ u300pakaTb CXEMAaTUYECKH TpadUKH KBAJAPATHYHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKLIUN MO UX rpaduKam.

PacrioznaBath KBagpaTHYHYIO (QYHKIHUIO 110 (hOpMYyIie, MPUBOAUTH MPUMEPHI KBAAPATUIHBIX
byHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe NMOCJIE10BATEIbHOCTH M NPOrPeCcCUH

Pacno3naBaTh apuMETHUECKYI0O M T€OMETPUUYECKYIO MPOTPECCUU MPHU Pa3HBIX CIoco0ax
3a/1aHUS.

BBINONMHATE BBIYUCICHUS C HCIOJIb30BaHUEM (QOpPMYT n-ro uieHa apudmernyeckol u
TC€OMETPHUYECKOH MPOTPECCHIA, CYMMBI TIEPBBIX N YWICHOB (C OMOPOH HA CIIPABOYHYIO HH(POPMAIIHIO).

Pewate 3a1aum, CBsI3aHHbBIE C YUCJIOBBIMU MOCIIEIOBATEIBHOCTSMU, B TOM YHCJIE 33J1a4l U3
peaTbHOM JKHU3HM (C UCTIONB30BAHUEM KAIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHH).



KAJIEHJIAPHO-TEMATHUYECKOE IJIAHUPOBAHUE 2025-2026 YYEBHBIN 'O /]
AJITEBPA 7-9 KJTACCBbI

7 KJIACC (102 YACA)
Ne KoanyecTBo yacoB JneKTpoHHbIE
HaumeHoBaHHe pa3aesioB U TeM (mudposrie)
NpOrpaMMbl Bcero Konrpomensie | TIpaxtiieckne o0pa3oBaTebHbIE
pa60TLI paGQT],I pecypebl

1 Yucna v BEIYUCICHHUS. 25 | Bubnuorexa I[IOK
PanmoHnaybHBIC YnCTa https://m.edsoo.ru/7f415b90

2 AnrebpandecKue BEIPaKCHHUS 27 | E;SS?/ﬁeeliiorIsﬁ 415690

3 Bbubnuorexa [JOK
VPABHEHI 1 HEPABCHCTEA 20 ! hitps://m.eds0o.ru/7f415b90

4 Bbubnuorexa I[IOK
Koopunaret u rpaguic. Dynxum | 24 ! hitps://m.eds0o.ru/7f415b90

5 Butnuorexa [IOK
Tosroperne 1 0bobmenme 6 ! https://m.edsoo.ru/7f415b90
Hroro: 102 5 0

8 KJIACC (102 YACA)

Ne KosnyecTBo 4acoB D IeKTPOHHLIE
HaumeHnoBaHue pa3jesnoB u TeM (uudposbie)
MPOrpaMMblI Bcero Konrpomsueie | Tpaxtieckue o0pa3oBaTebHbIE

paboTsl paboTs! pecypesi

1 q K Bbubnuorexa [JOK

HCJ1a W BBITHCIICHUA. B BAJPATHBIC 15 https://m.edsoo.ru/7t417at8
KOPHHU

2 | Yucna u Berancienus. CTeneHs ¢ 7 bubanoreka [JOK
1IEJIBIM TIOKa3aTelleM https://m.edsoo.ru/7f417af8

3 | AnrebGpanyeckue BBIPAKECHHUS. 5 1 Bubnmorexa [IOK
KBanpatsblii TpéXusieH https://m.edsoo.ru/7f417af8

4 | AnreGpanueckue BbIpaKeHUSI. 15 1 Bubnmorexa [IOK
Anrebpanueckas qpoob https://m.edsoo.ru/7f417af8

5 | YpaBHEHHS U HEPABEHCTBA. 15 1 bubnmnoreka [JOK
KBajpaTHble ypaBHEHHS https://m.edsoo.ru/7f417af8

6 | YpaBHeHUs U HEPABEHCTBA. 13 bubnunoreka [JOK
CucTeMbl ypaBHEHUH https://m.edsoo.ru/7f417af8

7 | YpaBHeHUs U HEPABEHCTBA. 12 1 bubnunoreka [JOK
HepaBeHncta https://m.edsoo.ru/7f417af8

8 butnuoreka IIOK
Dyniiu. OCHOBHbIC HOHATH > https://m.edscl)lo.ru/7f4 17af8

9 bubnuoreka IIOK
R A i https://m.edscl)lo.ru/7f4 17af8

1 bubnunoreka [JOK

0 [osropenne i 06obmienne 6 ! https://m.edsoo.ru/7f417af8
Hroro: 102 5 0

9 KJIIACC (102 YACA)

Ne KosauyecTBo yacoB JneKTpoHHbIE
HaumeHoBaHue pa3aesioB M TeM (undposbie)

NMPOrpaMMbl Bcero Kontponbibie | TMpaxriieckie o0pa3oBaTe/ibHbIE
paboTHI padoThI pecypebi

1 Uwcna v BEIYUCIICHUS. 9 bubnunoreka [JOK
JleficTBUTEIbHBIC YHCIIa https://m.edsoo.ru/7f419d08

2 | YpaBHEHHUS N HEPAaBEHCTRA. 14 1 Bbubimoreka IIOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

VYpaBHEHHS C 0JTHOH NepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHEeHHS U HEPABEHCTBA. 14 Bubmmorexa [IOK
CucTeMbl ypaBHEHHIHA https://m.edsoo.ru/7f419d08
4 | YpaBHEHUS U HEPaBEHCTBA. 16 Bubmmorexka [IOK
HepaBeHctsa https://m.edsoo.ru/7f419d08
5 Bbubaunoreka [JOK
PyHiuHH 16 https://m.edsoo.ru/7f419d08
6 YucnoBsle MociIe0BaTeNbHOCTH 15 bubmmorexa [IOK
https://m.edsoo.ru/7f419d08
7 | TloBTOpenue, 060OIICHNE, 18 Bubmmoreka [IOK
cUCTEeMaTH3alYs 3HAHUH https://m.edsoo.ru/7f419d08
HUroro: 102 6 0

ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne | Homep | Temaypoka Hara
ypoxa B
pasneiie
1 Yucaa n Beruncienus. PannonajabHble yncia

| 1.1 IlonsiTHE palMOHANIBHOIO YKCIIa

2 1.2 Apudmernueckue ISHCTBYSL C pallMOHAIBHBIMU YHUCIaAMHU

3 1.3 Apudmernueckue IeiCTBUS C pallMOHATbHBIMY YHCIAMHU

4 1.4 Apudmernueckue IeiCTBUS C pallMOHATbHBIMY YHCIAMHU

5 1.5 Apudmernueckue ISHCTBYSL C pallMOHAIBHBIMU YHUCIaMHU

6 1.6 Apudmernueckue IeiCTBUS C pallMOHATbHBIMH YHCIAMHU

7 1.7 CpaBHeHuUe, yIOPSJ0YNBAHUE PAIIMOHAIBHBIX YHCET

8 1.8 CpaBHeHuUe, yIOPSJ0YNBAHUE PAIIMOHAIBHBIX YHCET

9 1.9 CpaBHeHuUe, yIOPSJ0YNBAHUE PAIIMOHAIBHBIX YHCET

10 1.10 CreneHb ¢ HATYPAIBHBIM MOKa3aTeIeM

11 1.11 CreneHb ¢ HATYPAIBHBIM MOKa3aTeIeM

12 1.12 CreneHb ¢ HATYPAIBHBIM MOKa3aTeIeM

13 1.13 CreneHb ¢ HATYPAIBHBIM MOKa3aTeIeM

14 1.14 CreneHb ¢ HaTypaJbHBIM ITOKa3aTelleM

15 1.15 Penienne 0CHOBHBIX 3ajja4u Ha JpoOH, MPOIIEHTHI U3 PealbHOM MPAaKTUKU

16 1.16 Penienne 0CHOBHBIX 3ajjau Ha JpoOH, MPOIICHTHI U3 PealbHOM MPAaKTUKU

17 1.17 Perrenne OCHOBHBIX 3a/1a4 Ha JIpoOH, MPOLICHTHI U3 PeabHON NPAKTHKH

18 1.18 Perrenne OCHOBHBIX 3a/1a4 Ha JIpoOH, MPOLICHTHI U3 PeabHON NPAKTHKH

19 1.19 IIpu3Haku AEIMMOCTH, PA3JIOKEHUS] HA MHOXKUTEJIU HATYPAJIbHBIX YHCEI

20 1.20 IIpu3Haku AEIMMOCTH, PA3JIOKEHUS] HA MHOXKUTEJIU HATYPAJIbHBIX YHCEI

21 1.21 Peanbubie 3aBucumocTH. [IpsiMasi 1 00paTHasi IPONOPIHOHATBHOCTH

22 1.22 Peanbubie 3aBucumocTH. [IpsiMasi 1 00paTHasi IPONOPIHOHATBHOCTH

23 1.23 Peanbble 3aBucuMocTH. [IpsMasi u oOpaTHas NpOIIOPIMOHAIBHOCTH

24 1.24 Peanbble 3aBucuMocTH. [IpsMasi u oOpaTHas NpOIIOPIMOHAIBHOCTH

25 1.25 KonTponbaas pabota nmo Teme «ParoHaabHbIe YUCIay

2 AJreopanyeckue BbIpaKeHUs

26 2.1 ByKBEHHbIE BBIpAXKCHUS

27 2.2 IlepemenHsle. JlonycTUMbIE 3HAYECHUS] IEPEMEHHBIX

28 2.3 DopmyITsI

29 2.4 DopMyJIbL

30 25 IIpeobpa3oBanue OYKBEHHBIX BBIPAXEHUH, pACKPBITHE CKOOOK U NMPHUBEICHHUE
MOJOOHBIX ClIaraeMbIX

31 26 [IpeoOpazoBanue OyKBEHHBIX BBIPAKEHHH, pacCKphITHE CKOOOK U NMPHUBEACHHE
MOJO0OHBIX CllaraeMbIX

3 2.7 [IpeoOpazoBanre OyKBEHHBIX BBIPAXKEHHH, paCKphITHE CKOOOK U NPHUBEACHHE
NOJO0OHBIX CllaraeMbIX

33 2.8 [IpeoOpazoBanue OyKBEHHBIX BBIPAKEHHH, pacCKphITHE CKOOOK U NMPHUBEACHHE
MOJO0OHBIX CllaraeMbIX

34 2.9 CBolicTBa CTENEHH C HATYypaJIbHBIM IIOKA3aTeNeM

35 2.10 CBolicTBa CTENEHH C HATYpaJIbHBIM IIOKA3aTeNeM




36 2.11 CBoiicTBa CTENEHH C HATYpaJIbHBIM IIOKA3aTeNeM
37 2.12 MHoro4y1eHb!
38 2.13 MHoro4y1eHb!
39 2.14 CrnoxeHue, BBIYUTaHHE, YMHOKEHHE MHOTOUJICHOB
40 215 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE
MHOT'OWJICHOB
41 2.16 CrnosxeHue, BBIYUTaHHE, YMHOKEHHE MHOTOUJICHOB
4 217 CrnoxeHue, BHIYUTaHUE, YMHOXKEHUE
MHOT'OWJICHOB
43 2.18 DopMyJIbI COKPAILIEHHOTO YMHOKEHUS
44 2.19 DopMyJIbI COKPAILIEHHOTO YMHOKEHUS
45 2.20 DopMyJIbI COKPAILIEHHOTO YMHOKEHUS
46 2.21 DopMyJIbI COKPAILIEHHOTO YMHOKEHUS
47 2.22 DopMyJIbI COKPAILIEHHOTO YMHOKEHUS
48 2.23 Pa3noxxeHre MHOTOUJICHOB HA MHOXKHUTEIH
49 2.24 PasnoxxeHre MHOrO4JI€HOB HA MHOKUTENIH
50 2.25 Pa3noxxeHre MHOTOUJICHOB HA MHOXKHUTEIH
51 2.26 Pa3noxxeHre MHOTOUJICHOB HA MHOXKHUTEIH
52 2.27 KonrposbHast pabota 1o teme «Asredpanyeckue BEIPaKeHUsD
3 YpaBHeHNs M HePaBeHCTBA
53 3.1 YpaBHeHue, npaBuiIa IpeoOpa3oBaHus ypaBHEHUsl, PABHOCHIBHOCTbh YpaBHEHHH
54 32 HHHCﬁHOﬁvypaBHeHHe C OJIHOH NIEPEMEHHOH, pelIeHUE TUHEUHBIX
ypaBHEHHH
55 33 HHHeﬁHoevypaBHeHﬂe C OJITHOM MepeMEHHOH, pelIeHre TUHEHMHBIX
ypaBHEHHH
56 34 HHHeﬁHoevypaBHeHﬂe C OJITHOM MepeMEHHOH, pelIeHre TUHEMHBIX
ypaBHEHHH
57 3.5 Pemrenne 3a1a4 ¢ moMOIIbI0 YpaBHEHUN
58 3.6 Pemrenne 3a1a4 ¢ moMOINIBI0 YpaBHEHUN
59 3.7 Pemrenne 3a1a4 ¢ moMOINIBI0 YpaBHEHUN
60 3.8 Pemrenne 3a1a4 ¢ moMOINIBI0 YpaBHEHUN
61 3.9 JIuneitHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduK
62 3.10 JIuneitHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduK
63 3.11 Cucrema ABYX JUHEHHBIX YPaBHEHUM C JBYMs TIEPEMEHHBIMU
64 3.12 Cucrema ABYX JUHEHHBIX YPaBHEHUM C JBYMs TIEPEMEHHBIMU
65 3.13 CucreMa AByX JIMHEHHBIX YPaBHEHU ¢ IBYMsI IEPEMEHHBIMHU
66 3.14 CucreMa ABYX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU
67 3.15 Pewienue cucteM ypaBHEHUH
68 3.16 Pewienue cucteM ypaBHEHUH
69 3.17 Pewienue cucteM ypaBHEHUH
70 3.18 Pewienue cucteM ypaBHEHUH
71 3.19 Pewienue cucteM ypaBHEHUH
72 3.20 KonTponpHas pabora o teMe «JInHEHHBIC ypaBHCHH»
4 Koopaunatel u rpaduxu. @PyHkuumn
73 4.1 KoopaunaTa TOUKM Ha npsIMOA
74 4.2 UrcnoBble IPOMEXYTKH
75 4.3 UrcnoBble IPOMEXYTKH
76 4.4 PaccrosiHne Mexay ABYMsI TOUKaMHU KOOPJIMHATHOU NpsIMOM
77 4.5 PaccrosiHne Mexay ABYMsI TOUKaMHU KOOPJIMHATHOU NpsIMOM
78 4.6 [IpsiMoyrosipHasi cucreMa KOOPAMHAT Ha MJIOCKOCTH
79 4.7 [IpsiMoyrosipHasi cucreMa KOOPAMHAT Ha MJIOCKOCTH
80 4.8 [Ipumepsl rpadMKoB, 3aJaHHBIX QOpPMYJIaMU
81 4.9 [Ipumepsl rpadMKoB, 3aJaHHBIX QOpPMYJIaMU
82 4.10 [Ipumepsl rpadMKoB, 3aJaHHBIX QOpPMYJIaMU
83 4.11 [Ipumepsl rpadMKoB, 3aJaHHBIX QOpPMYJIaMU
84 4.12 YreHue rpaMKoOB peasbHBIX 3aBUCUMOCTEH
85 4.13 YreHue rpaMKOB peasbHBIX 3aBUCUMOCTEH
86 4.14 [onsTHe QyHKIMU
87 4.15 I'padux QyHKIUH




88 4.16 CaoiicTBa (yHKIMH
89 4.17 CaoiicTBa (yHKIMH
90 4.18 Jluneiinast QyHKIMS
91 4.19 Jlunelinast QyHKIHS
92 4.20 [ocTpoenue rpaduka IMHEHHONW QYHKINT
93 4.21 [ocTpoenue rpaduka IMHEHHONW QYHKINT
94 4.22 I'paduk pyHkuuu y =[x/
95 4.23 I'paduk ¢pyHkmu y =[x|
96 4.24 KonTtponbHas pabora no teme «Koopnunate! u rpaduku. OyHKImm)
5 IloBTOpeHue U 06001IeHUE
97 5.1 HOBTOPGHI/IC OCHOBHBIX HOHATHI U METOAOB Kypca 7 Kilacca, 00001IeHue
3HaHUU
98 59 HOBTOPGHI/IC OCHOBHBIX HOHATHI U METOAOB Kypca 7 Kiacca, 00001IeHue
3HaHUU
99 53 HOBTOPGHI/IC OCHOBHBIX HOHSATHI U METOAOB Kypca 7 Kilacca, 00001eHue
3HaHUU
100 54 HOBTo?eHMe OCHOBHBIX HOHSATHI U METOAOB Kypca 7 Kilacca, 00001IeHue
3HAHUH
101 5.5 HrtoroBas KOHTpoJIbHAs paboTa
102 56 HOBToPeHHe OCHOBHBIX NIOHSATHH U METOJIOB Kypca 7 Kiacca, 00001eHre
3HAHUH
8 KUIIACC
Ne Homep Tema ypoka Jara
n/m | ypoka B
pasneiie
1 Yucaa u Beruncienus. KpaagpaTusie KopHu.
1 1.1 KBanpaTHBIN KOPEeHb U3 Yncia
2 1.2 [ToHsiTHE 00 HPPAMMOHAIEHOM YHCIIE
3 1.3 Jecsatuunble NpUOIMKEeHUS] UPPALMOHANBHBIX YHCell
4 1.4 JlecaTHYHbIC MPUOTHKCHHS HPPAIIMOHAIBHBIX THCEIT
5 1.5 JlelcTBUTENbHBIC YHCIIa
6 1.6 CpaBHeHHUE JEHCTBUTEIBHBIX YHCEI
7 1.7 CpaBHeHUE IEWCTBUTEIbHBIX YUCEI
8 1.8 Apudmernueckuii KBaipaTHbIH KOPEHb
9 1.9 YpaBHeHHe BUJa X* = a
10 1.10 CBaoiicTBa apupMETHIECKUX KBAJPATHBIX KOPHEl
11 1.11 CpoiicTBa apuMETHICCKIX KBAJIPATHBIX KOPHEH
12 1.12 [TpeoOpa3oBaHKe YHCIOBBIX BBIPAXKEHHI, COJIEpIKAIINX KBaIPATHBIE KOPHH
13 1.13 [TpeoOpa3oBaHKe YKCIOBBIX BBIPAXKEHHI, COJIEPIKAIINX KBaIPATHbIE KOPHH
14 1.14 [Ipeobpa3oBaHne YUCIOBBIX BRIPAKECHHH, COACPIKAIINX KBaIPATHBIC KOPHU
15 1.15 [TpeoOpa3oBaHKe YHCIOBBIX BBIPAXKEHHI, COJIEPIKAIINX KBaIPATHBIE KOPHH
2 Yucia 1 BeruuciaeHus. CTeneHb ¢ HeJbIM MOKa3aTesieM.
16 2.1 CreneHsb C [eJIbIM NTOKa3aTeIeM
17 2.2 CranpapTHas 3amuch 9ucia. Pa3Mepsl 00bEKTOB OKPYXKArOIEro Mupa (OT
3JIEMEHTAPHBIX YaCTHII JO KOCMIYECKUX 0OBEKTOB), [UIUTEIEHOCTH IPOLIECCOB B
OKpY’KaloIIeM MHUpe
18 2.3 CBoiicTBa CTETIEHH C IIeJIBIM IIOKA3aTeNeM
19 24 CBoICTBa CTENIEHHU C IIEJIbIM OKA3aTeNeM
20 2.5 CBoiicTBa CTETIEHH C IIEJIBIM IIOKa3aTeNeM
21 2.6 CBoiicTBa CTETIEHH C IIeJIBIM IIOKa3aTeNeM
22 2.7 CBoICTBa CTENIEHHU C IIEJIbIM OKA3aTeNeM
3 Aaredpaunyeckue BbipaxeHus. KBagpaTHblii Tpexu/ieHn
23 3.1 KBagparHslii TpéxuiieH




24 32 KBaapaTHblid TpéxwieH
25 33 Pa3noxeHnue kBapaTHOTO TPEXUIEHA HA MHOXKHUTEIH
26 34 Pazno)xeHne KBapaTHOro TpEXusaeHa Ha MHOKUTEIH
27 3.5 KonTtponsnas padora o remam «KBagpataeie kopan. Ctenienu. KBagpaTHbrit
TPEXWICHY
4 Auareopanyeckue BbhIpaxeHus. Aareopanyeckas 1po0sb.
28 4.1 Anrebpamdeckas 1pooh
29 4.2 JonycTumble 3HaUCHHs IEPEMEHHBIX, BXO/IIHMX B aIreOpandeckre BEIpaKeHUs
30 4.3 JlomycTUMBIE 3HAYCHHSI IEPEMEHHBIX, BXOJIAIINX B aNreOpaniecKue BRIPOKCHUS
31 4.5 OCHOBHOE CBOHMCTBO aJire0panyecKoi Apoou
32 4.6 CokpaitieHue 1pobeit
33 4.6 Coxkparienne qpooei
34 4.7 Cokparienue qpobeit
35 4.8 CrnoxxeHre, BRIYUTaHKE, YMHOKCHHE U JIeJIeHUE anreOpandeckux apooei
36 4.9 CroxeHue, BEIYUTAaHHE, yMHOXXCHHUE U JIeJICHUE alreOpandeckux apodei
37 4.10 CrnoxxeHure, BEIYUTaHKUE, YMHOKCHHE U JIeJIieHUe anreOpandeckux apooei
38 4.11 CrnoxxeHure, BRIYUTaHNE, YMHOKCHHE U JIeJIeHUE anreOpandeckux apooei
39 4.12 ITpeoOpa3oBaHue BRIpAKECHUI, COMIEPKAIIIX areOpandecKue Ipoou
40 4.13 IIpeoOpa3oBaHye BRIpAKESHUH, COACpKAIMUX anreOpandecKue ApooH
41 4.14 [TpeoOpa3oBaHue BRIpAKECHUI, COMIECPKAIIIX areOpandecKue Ipoou
42 4.15 KoHTpoapHas padora o teme "Anredpandeckas apoop"
5 YpaBHeHus u HepaBeHcTBa. KBagpaTHbIe ypaBHeHHUs.
43 5.1 KBanpaTHoe ypaBHEHHE
44 5.2 HenonHoe kBajpaTHOE YpaBHEHHE
45 53 HenonHoe kBagpaTHOE ypaBHEHHE
46 5.4 DopmyaKOpHEHKBAAPATHOTOYPABHEHHUS
47 5.5 PopMyJIaKOPHEUKBAIPATHOIOYPABHEHHUSI
48 5.6 DopmyaKOpHEHKBAAPATHOTOYPABHEHHUS
49 5.7 TeopemaBuera
50 5.8 TeopemaBuera
51 5.9 Pewienue ypaBHeHHH, CBOASIIUXCS K KBaPATHBIM
52 5.10 Pemienue ypaBHeHHH, CBOISIIIUXCSI K KBaJPATHBIM
53 5.11 [Ipocteiimue qpoOHO-pallOHAIEHBIC YPABHEHHUS
54 5.12 [Mpocreiitne 1poOHO-pallMOHATILHBIC YPABHEHUS
55 5.13 Pewienue TEKCTOBBIX 33/1a4 ¢ IOMOUIbIO KBaAPATHBIX YpPaBHEHUI
56 5.14 Pewienue TeKCTOBBIX 33/1a4 ¢ IOMOUIbIO KBaAPATHBIX YpPaBHEHUI
57 5.15 KontpossHas pabota no teme "KBaaparHele ypaBHeHUs"
6 YpaBHeHusi u HepaBeHcTBa. CHCTeMBbl YpaBHEHUI.
58 6.1 JluneitHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMH, €r0 Tpa(uK, IpUMEphl pelIeHHs
YpaBHEHMH B IETIBIX YHCIAX
59 6.2 JluneliHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMH, €T0 TpaduK, MPUMEPHI PEIICHHS
YPaBHEHHH B LIEJIBIX YHCIIAX
60 6.3 JluneitHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMH, €r0 Tpa(uK, IpUMEphl pelIeHUs
YpaBHEHMH B IIETIBIX YHCITIAX
61 6.4 Pemenue cucteM ABYX JUHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU
62 6.5 Pemenne cucteM ABYX JTMHEHHBIX YPaBHEHHUH C IByMsI TEPEMEHHBIMH
63 6.6 Pemenue cucteM ABYX JTUHEHHBIX YpPaBHEHUH C IByMsl EPEMEHHBIMU
64 6.7 [IprMeps! pereHust CHCTeM HEIMHEWHBIX YPaBHEHHH ¢ IBYMSI IEPEeMEHHBIMHU
65 6.8 [IprmMeps! pereHust CHCTeM HEIMHEWHBIX YPaBHEHHH ¢ IBYMSI IEPEeMEHHBIMHU
66 6.9 I'padmueckast nHTEpIIpETaLNS YPABHEHHS C IBYMS IEPEMEHHBIMH U CUCTEM




JIMHEWHBIX YPABHEHHH C IBYMs II€PEMEHHBIMHU

67 6.10 I'padmueckast nHTEpIIpETALINS YPABHEHHS C IBYMSI IEPEMEHHBIMU U CUCTEM
JIMHEHHBIX ypaBHEHHH C IBYMsI IepEeMEHHBIMU
68 6.11 Pemenne TEeKCTOBBIX 3371a4 ¢ TOMOIIBIO CHCTEM ypaBHEHUH
69 6.12 Pemenne TEeKCTOBBIX 3371a4 ¢ TOMOIIBIO CHCTEM ypaBHEHUH
70 6.13 PenteHne TeKCTOBBIX 3a1ayu C MOMOIIBIO CUCTEM YPaBHEHHH
7 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa.
71 7.1 YucaoBble HEPABEHCTBA U X CBOMCTBA
72 7.2 UucnoBble HEPAaBEHCTBA M MX CBOWCTBA
73 7.3 HepaseHCTBO ¢ 0HOI nepeMeHHOI
74 7.4 JluHeliHbIC HEPABEHCTBA C OJTHOM NMEPEeMEHHOMN U UX pellleHHe
75 7.5 JIvHeliHple HEPaBEHCTBA C OJHOM MEPEMEHHON U UX PEellIeHUe
76 7.6 JluHeliHbIC HEPABEHCTBA C OJTHOM NMEPEeMEHHOMN U UX pellleHHe
77 7.7 CucTeMbl TUHEHHBIX HEPaBEHCTB C OJHOH IEpEMEHHOM U UX pPEIICHUE
78 7.8 CucTeMbl TUHEHHBIX HEPABEHCTB C OJJHON MEPEeMEHHON U UX pellleHHe
79 7.9 CucTeMbl TUHEHHBIX HEPaBEHCTB C OJHOH IepEMEHHOM U UX pEIICHUE
80 7.10 MN3o00pakeHune pernieHns JUHSHHOTO HEPaBeHCTBA U MX CUCTEM Ha YUCIIOBOM MPSIMOM
81 7.11 H300pakeHne peneHus JMHEIHOro HEpaBeHCTBA U MX CUCTEM Ha YKMCIIOBOM MpsiMoi
82 7.12 KoHTpoabHas padora o temam «HepaBenctBa. CricTeMbl ypaBHEHHH"
8 @Dyukuuu. OCHOBHbBIE MOHATHS.
83 8.1 ITonsTHE QYHKIMH
84 8.2 O0nacTh onpeaeIeHust © MHOXKECTBO 3HAYCHUH (QYHKIMN
85 8.3 CriocoObI 3a1anns QGYHKIUH
86 8.4 I'paduk yHKITIH
87 8.5 CBoiicTBa ()YHKIMHU, UX OTOOpaKeHHE Ha rpaduKe
9 DOyukuuu. Yucsaoble PyHKIIUN.
88 9.1 Yrenue u noctpoeHue rpagukoB GpyHKIMIA
89 9.2 IIpumepsl rpaduKoB QYHKITHH, OTPAXKAIOIIMX peaJbHbIC IPOIECCH
90 93 OyHKIMY, OMTUCHIBAIOLINE MPSIMYO U 00PaTHYIO ITPOIOPIHOHATBHBIE 3aBUCMOCTH,
uX rpaduKu
91 9.4 Tumep6omna
92 9.5 Tumep6omna
93 9.6 I'paduk GyHKIwMH y = X2
94 9.7 I'paduk pyHKIHH ¥ = X?
95 9.8 Oyukiun y =x2, y = X3, y = VX, y = [X|; rpaduueckoe penieHne ypaBHEeHHA 1
CHCTEM YpaBHEHUH
96 9.9 Oyrkun y =x%, y = X%, y = YX, y = [X|; Tpaduueckoe penieHne ypaBHEHUH 1
CUCTEM YpaBHEHUI
10 IToBTOpEeHNE M 00001IeHNE
97 10.1 [ToBTOpEHUE OCHOBHBIX MTOHATHI U METOIOB KYpCcOB 7 U 8 Ki1accoB, 0000IIeHIEe
3HAHUH
98 10.2 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 Ki1accoB, 006001IeHIe
3HaHUH
99 10.3 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 Ki1accoB, 006001IeHIe
3HaHUN
100 | 104 IToBTOpEHUE OCHOBHBIX MTOHATHI H METOIOB KYpPCOB 7 U 8 Ki1accoB, 0000IIeHIE
3HAHUH
101 | 10.5 Hrorosas koHTpoJbHAs pabora
102 | 10.6 IToBTOpEHUE OCHOBHBIX MTOHATHI H METOIOB KYPCOB 7 U 8 Ki1accoB, 0000IIeHIE

3HAHUH




9 KVIACC

Ne n/n Ne Temaypoxka JHara
ypoKa B
pasznene
/Teme
1 Yuciaa v BeryncaeHus. JlelicTBUTE/IbHBIC YA CIa
1 1.1 PanmonaneHble Ynca, nppanuoHaIbHbIC YUCIIa, KOHEYHbIE U OECKOHEYHbIE
JeCITHYHBIE Ipoou
2 1.2 MHOXeCTBO JEUCTBUTENBHBIX YHUCEN; ACHCTBUTEIBbHBIE 4YUCIA KaK OECKOHEUHbIE
JeCTHYHBIE Ipoou
3 1.3 B3anMHO 0/THO3HAYHOE COOTBETCTBUE MEKTY MHOKECTBOM JCHCTBUTEIBHBIX YHCEI
U MHOXXECTBOM TOUYEK KOOPIMHATHON HPSIMOI
4 1.4 CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apu(METHICCKUE ICHCTBHUS C
JCHCTBUTEIHHBIMHU YHCIAMHU
5 1.5 [TpubnmxEHHOE 3HAYCHNUE BEJTMYNHBI, TOYHOCTD MPUOIMKCHHS
6-7 1.6 OKpyTJIeHHE YUCEeIT
8-9 1.7 IIpukuaka u olleHKa pe3yIbTaTOB BBIUUCICHUN
2 YpaBHeHUs] M1 HEPAaBEHCTBA. YPaBHEHUS C O/IHOM MepeMeHHOii
10-11 | 2.1 JluneiitHoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOISIINXCS K TMHEHHBIM
12-13 | 2.2 KBanpatHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISANIUXCS K KBAPATHBIM
14-15 |23 bukBanpartHbeie ypaBHEHH
16-17 |2.4 [Ipumeps! penieHns ypaBHEHUN TPeThel U UETBEPTON CTENEHEN PA3I0KEHUEM Ha
MHOXKUTEIIH
18-19 | 2.5 Pemenue mpoOHO-paliiOHATBHBIX YPaBHCHHH
20-22 | 2.6 Pemenune TEKCTOBBIX 33729 aIreOpandecKuM METOIOM
23 2.7 KoHTponbHast padoTa 1o Teme "YpaBHEHHS ¢ OJTHOM IMepeMEeHHOM"
3 YpaBHeHusi u HepaBeHcTBa. CucTEeMbl YPaBHEHUI
24-25 |3.1 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH M €r0 rpaduk
26-29 |3.2 Cuctema IBYX JMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU U €€ pellIeHHe
30-33 |33 Pewmenue cucreM ABYX ypaBHEHHI, OTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOH1 CTEeNICHN
34 34 ['paduueckas HHTEpIIPETAIM CUCTEMBI YPaBHEHHUH ¢ IBYMS IEPEMCHHBIMU
35-36 | 3.5 PerreHne TEKCTOBBIX 33724 anre0pandecKuM crocodbom
37 3.6 KontpomnpHas padora mo teme "CucreMsl ypaBHeHAN"
4 YpaBHeHusi u HepaBeHcTBa. HepaBeHcTBa
38-39 |14.1 UncnoBble HEPABEHCTBA U X CBOMCTBA
40-42 4.2 JIuneiiHble HepaBEHCTBA C OJJHOW NEPEMEHHOM U UX pelIeHHe
43-45 143 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM MEpEMEHHON U X pPelleHue
46-50 | 4.4 KBaspaTHble HEpaBEHCTBA U UX PEILIEHUE
51-52 |45 I'paduueckas mHTEpIIpETAINS HEPABEHCTB U CHCTEM HEPAaBEHCTB C ABYMS
IIepEeMEHHBIMH
53 4.6 KonTponbHast pabota no Teme "Hepasenctpa"
5 DyHKUMH
54-56 | 5.1 KBagparuunast ¢pyHkiyst, e€ rpaduk u cBoMcTBa
57-62 |52 [Tapaboa, KOOPIMHATHI BEPIINHBI MapadoJIsl, OCh CHMMETPHH apadoIIbl
63-68 |53 I'paduku pynxmmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=X|
69 54 KontponpHas pabdora mo reme "@yHkiun"
6 YucaoBble Nocae10BaTEIbHOCTH
70 6.1 [TonsATHE YNCIOBOH MOCIIEIOBATEIHPHOCTH
71 6.2 3aaHne moCIeI0BaTEIbHOCTH PEKYPPEHTHON hopMyIIoi 1 GopMyJIoi nro wieHa
72-73 163 Apudmernueckasi ¥ TeOMETpHUYECKas TPOTPECCHU




74-78 | 6.4 ®opmyIibl n-ro wieHa apuPpMeTHIECKOW 1 TeOMETPHUUYECKOI ITPOrpeccrii, CyMMBI
NEpPBbIX N YWICHOB

79-80 |6.5 N306paxeHne wieHOB apu(METHUECKON M TEOMETPHUYECKOM NpOrpeccuii ToUKaMu
Ha KOOPAMHATHOM IJIOCKOCTH

81 6.6 JInHEHHBIN ¥ 9KCTIOHEHITHAIBHBIN pOCT

82-83 | 6.7 Cno)KHBIC TTPOIICHTHI

84 6.8 KoHTponbHast padboTa 1o Teme "UncnoBbIe MoCciIeI0BaTeIbHOCTH"

7 IToBTOpEeHUE, 00001IeHNE, CHCTEMATU3AIUA 3HAHUI

85 7.1 [ToBTOpenue, 0600IIeHNE U CHCTEMAaTH3aIus 3HAHNH. 3a1nch, CpaBHEHUE, JCHCTBUSL
C ICHCTBUTENbHBIMU YHCIIAMH, YICIIOBAs IpsMast

86 72 [oBTOpenue, 0600ImeHNe U cucTeMaTH3alus 3HaHuH. [IpOIeHThI, OTHOUICHNS,
MIPOIOPIUH

87 7.3 [ToBTOpenue, 0600ImeHNe U cucTeMaTn3anus 3HaHui. OKpyTIIeHHe, TPUOITIKEHHUE,
OIICHKa

88-90 |74 [oBTOpenue, 0600IIeHNE U CHCTeMaTH3aIs 3HaHUH. Perrenne TekCTOBBIX 3a1a4
apuGMEeTHIECKUM CIOCOO0M

91-94 |75 [oBTopenue, o6obmeHNe U cucTemMaru3ays 3Hanui. [IpeodpasoBanue
areOpanvecKux BBIPAKCHUHN, IOy CTUMbIC 3HAUCHHUS

95-98 | 7.6 [ToBTOpenue, 0600IIeHHe 1 ccTeMaTH3alusl 3HaHUH. DYHKINU: TOCTPOCHHE,
CBOICTBa N3Y4YCHHBIX (byHKIlI/Iﬁ

99-100 | 7.7 IToBTOpenue, 0600IIECHHE U crcTeMaTh3alus 3HaHui. [ padudeckoe peicHre
YpPaBHEHUHU U UX CUCTEM

101 7.8 Hrorosast KOHTpoJIbHAs paboTa

102 7.9 O00011IeHHE U CUCTEMATH3AIMSI3HAHUI

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

TexHuuyeckue cpeacTBa 00y4eHus
- Kommerotep
- [IpoexTop

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA
OcHoBHas MTEpaTypa:
1. Anre6pa: yueObnuk mist 7xi1.; 8ki.; 9 k1. / MakaperueB FO.H., Munmrox H.I'., Hemkos K.1. M.:
[Tpoceenienue, 2019-2024
2. lupaktuueckue Matepuansl Uit 7w 8k 9ki/.  HO.H.MakaperueB, H.I'.Munmiok,
JL.b.KpaiineBa - M.: [Ipoceemenue, 20016
3. Maremarudeckue AMKTaHTHI 11 5-9 knacco/ E.b.ApyTtionss -M.:IIpocserenue.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MyJabTuMeHiiHBIE TOCOOUS:
WHuTepakThBHAas MaremMaTHka 5-9 Kiacchl. DJIEKTPOHHOE TNOCOOME s OCHOBHOM HIKOJIBI
(MenuaTeka AJis MIKOJBHBIX JOMOB M UHTEPHATOB).
Marematuka 5-11 xnaccel. Ilpaktukym. VYueGHOe »HIeKTpoHHOE WU3JAaHUe(Meauareka s
IIKOJIBHBIX JOMOB M UHTEPHATOB).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
http://www.school.edu.ru/ -Poccuiickuii o0pa3oBaTesbHbIi TOPTA;
http://www.1september.ru/ru/ - razera «IlepBoe ceHTIOps»;

http://all.edu.ru/ - Bce oOpa3oBanue NurepHer;

www.rusedu.net - ceTeBoe coO00IIEeCTBO IIEAaroros;

www.rusedu.ru - apxuB yueOHBIX POTPaMM U MPe3eHTAIIHH.



http://www.school.edu.ru/
http://www.1september.ru/ru/
http://all.edu.ru/
http://rusedu.net/
http://rusedu.ru/

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCBI

Hesn u3yyenunsi yueOHOro Kypca

OO6mue nenu n3ydenust yueobnoro kypca «l'eomerpus» npenacrasiensl B [IOOIT OOO. Onu
3aKJIIOYAI0OTCA, TPEXIE BCEro B TOM, YTO HA YPOKAaX F€OMETPUHU O0YyYaroluiics yUYUTCS MPOBOIUTH
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIIOUYECHMs, JIOKA3bIBaTh HCTUHHBIC
YTBEPKACHUS U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUThH PACCYKIEHUS «OT MPOTHUBHOIOY,
OTJIMYaTh CBOIMCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIC yTBEPKAeHHs. B 00yueHun yMeHHIO
paccykJ1aTb COCTOUT BaKHOE BOCIUTATEIbHOE 3HAYEHUE U3YUYEHUSI T€OMETPUH, IPUCYILIEE UMEHHO
OTEYECTBEHHOW MAaTeMAaTUYECKON IIKOJIE.

BTopoil 1enpr0 U3ydeHHUs F€OMETPUH SBIISIETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELIEHNN KaK MaTeMaTU4eCKUX, TaK U MPAKTUUYECKUX 3aj]ay, BCTPEUAIOUIUXCSA B PEAJIbHOM >KU3HMU.
DTOMy COOTBETCTBYET BTOpasi, BBIUUCIUTEIbHAS JIMHUS B U3yYEHUM I'€OMETpUU B IuKoie. Jlus
3TOTO  YYMTENI0O PEKOMEHAyeTcs ToAOWMpaTh 3aJayd  MPAaKTUYECKOro  Xapakrepa s
paccMaTpuBaeMbIX TEM, YUWUTh OOYYarOIIMXCS CTPOUTh MaTeMaTHUYeCKUE MOJENU peallbHbIX
KU3HEHHBIX CHUTyalluidl, NPOBOJUTH BBIYUCIEHHUS U OLIEHUBATh aJEKBATHOCTb I1OJYYEHHOI'O
pesynbpTata. KpailHe BaXHO MNOAYEPKHBATH CBSA3M TIEOMETPUM C JIPYTMMHU IpEAMETaMH,
MOTHBHUPOBATh HUCII0JIb30BAaTh ONPEEICHUS T€OMETPUUECKUX QUTYP U NOHITUN, IEMOHCTPUPOBAThH
MPUMEHEHHE MTOJIyYeHHBIX YMEHUH B (U3UKE U TEXHHUKE. DTH CBSI3U HauOoJjee sipKo BUTHBI B TEMax
«Bektopey, «TpuroHomerpuyeckue COOTHOWICHHs», «Merox koopauHat» U «Teopema
[Tudaropar.

Mecto y4eOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyeOHOMy MmuaHy B 7-9 kiaccax usydaercd ydeOHbIM Kypc «l'eomerpusi»,
KOTOPBIN BKJIIOYAET CIIEIYIOIINE OCHOBHBIE pa3/ielibl cojepxkanus: «I'eomerpuueckue GuUrypsl u ux
CBOMCTBa», «lI3MepeHue reOMETpUYECKHX BEIWYUH», a Takxke «JlekapToBbl -KOOpAWHATHI HA
IUIOCKOCTHY, «BekTopb», «JBrkeHus miockoctu» u «IIpeodbpazoBanus nogoous».
VY4eOHbIi MJIaH IpeaycMaTprBacT U3ydyeHHe TeOMETpUH Ha 0a30BOM ypOBHE, UCXOJIS U3 HE MEHEE
68 yueOHBIX YacoB B yueOHOM TroJly, BCErO 3a TpH roja o0yueHus: — He MeHee 204 yacos.

COILEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS» (I10 TOJAM
OBYYEHUA)

7 kaacce

HavanbHble monatus reomerpuu. Touka, mpsmasi, OTpe30K, Jyd. Yrou. Buasl yrios.

BeprukaneHple M cMexHbBIE YyIubl. buccekrtpuca yrma. JlomaHas, MHOTOYTOJIBHUK.

[TapanneabHOCTh M NEPIIEHIUKYISIPHOCTD NPSIMBIX.

*CumMmerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa oceBoM cummerpun™3. Ilpumepsr
CUMMETPHUU B OKPYKAIOIIEM MHUPE.

*(OCHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJISI U TMHEUKH *.

TpeyronbHuk. Beicota, MemuaHa, OuCCEKTpHca, UX CBOHCTBa. PaBHOOeApeHHBIM u
PaBHOCTOPOHHMI TPEYTrOJIbHUKU. HepaBeHCTBO TPEyTOJbHUKA.

CpolicTBa W TpHU3HAKU paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3HakuM paBeHCTBa
TPEYTroJIbHUKOB.

CBoiicTBa M MpU3HAKK TNapajUIeNbHBIX OpsMbIXx. CymMma yIJIOB TpeyrojibHUKa. BHemrHue
YIJIbI TPEYTOJIBHUKA.

[IpssMmoyronbHbIid  TpeyroibHUK. CBONCTBO MeEAUAHbl MPSIMOYTOJBHOTO TPEYTOJIbHUKA,

MPOBEIEHHON K TUIOTeHy3€e. [Ipu3Haku paBeHCTBAa NPSMOYTOJBHBIX TPEYTOJIbHUKOB.

[IpsiMOYyTOJIbHBINA TPEYTOJIBHUK C YriaoM B 300.

3 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHC KOTOPLIX HPOBOJAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. He)laror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



HepaBencrBa B reomerpuu: *HepaBeHCTBO TpPEyroJbHUKA®, HEPAaBEHCTBO O AJMHE JIOMaHOM,
Teopema o 0oJIbILeM yriie U 0oJbIIeii cTopoHe TpeyroiabHUKA. [leprneHIuKyIsap 1 HaKIOHHAS.
*['eomerpuueckoe Mecto Touek.® buccekrpuca yriia m CepeMHHBIA TMEPICHIUKYISP K
OTpE3KY KaK Fr€OMETPUUECKHE MECTa TOUEK.
OKpy>XHOCTb M KpYyI, XOpAa M JuaMeTp, UX CBOHCTBa. B3auMmHOe pacroyiokeHue
OKpY>XHOCTH U npsiMoil. KacaTtenbHas U cexymas K oKpy>KHOCTU. OKpy>KHOCTb, BIIUCAHHAS B YTOJI.
Brnucannas u onvcanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 ki1ace

UYerpipéxyronpauku. [lapamienorpamm, e€ro npu3HakM M CBOMCTBA. YacTHble ciaydau
napajiesIorpaMMoB  (IIpsIMOYTOJIbHUK, POMO, KBajpaT), MX IpU3HAKU U cBoiicTBa. Tpameuus,
paBHOOOKasi Tpanenus, e€ CBOWCTBA U Mpu3Haky. [IpsMoyronbHas Tpaneuus.

*Meton ynBoeHus MenuaHbl. LleHTpanbHas CUMMETpHS.

Teopema @aneca u TeopemMa O MPONOPUUOHAIBHBIX oOTpe3kax. CpenHue JIUHUU
TpEyrojbpbHUKa U Tpaneuuu. LleHTp Macc TpeyrosibHUKa.

[Tonobue TpeyroabHUKOB, KOdPduimeHT mogodus. [Ipusnaku momodus TPeyroJbHUKOB™.

[TpumeHeHue nog00Ms IPU PELIEHUN PAKTUYECKUX 3a/1a.

CpoiicTBa momaael reomerpuyeckux ¢uryp. @opmyisl A IJIOWEAAM TPEyroJbHUKA,
napasenorpaMma, pom6a u tpanenuu. OTHoOIIEHHE TUIoIaAe NoJ00HBIX GUryp.

Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. I[lpumenenne Teopemsl [ludaropa npu pereHun npakTHUECKUX 3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla MpsIMOYIOJbHOIO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. TpuroHomerpuueckue Gpynkuuu yriaos B 300, 450 u 60o0.

BrnucanHble M LEHTpaJbHBIE YIVIBI, YTOJI MEXKIY KacaTeIbHOM M XOPAOH. YTIIBI MEXIY
XOpJaMU U CEKyLIMMH. BrimcaHHble U ONMCAHHBIE YETBIPEXYTOJbHUKH. B3auMHOe pacrnosokeHue
IBYX oKpyxHOcTel. Kacanue okpykHocTei. O0mipe kacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 kaacce

Cunyc, xocunyc, TtanreHc yrioB oT 0o go 180o. OcHOBHOE TpPUIOHOMETPUYECKOE

TOXKAECTBO. DOPMYIIBI IPUBEICHHS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHUHYycoB. Perienue
MPAaKTUYECKHX 33/1a4 C MCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.
*IIpeoOpa3zoBanue moxodus. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 TIPOM3BENEHUN OTPE3KOB XOP, TEOPEMBI O MPOM3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa o KBaJipare KacaTelabHOI*.

Bekrop, umHa (MOmyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIOIOKHO

HalpaBJIeHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMy HaJ

BeKTOpamu. PasnoxeHne BEKTOpa IO JBYM HEKOJUIMHEApHBIM BekTopam. KoopauHaTbl

BekTopa. CKalsipHOE MPOU3BEJCHUE BEKTOPOB, NMPUMEHEHHUE Ul HaXOXKACHUS JJIUH U

yTJIOB.

JlekapToBbl KOOpAMHATBl Ha IJIOCKOCTU. *VYpaBHEHHs NpAMOM™* M OKPYKHOCTH B
KOOp/IMHATAX, IePeCceYeHNE OKPYKHOCTEH U MPSAMBIX. MeTO/1 KOOPAWHAT U €To MPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIbHUKH. [lIMHA OKpyKHOCTH. I'pajgycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpy»HOCTel. [imomane kpyra, cekTopa, CermMeHTa.

* JIBU>KEHHSI TNIOCKOCTH U BHYTPEHHHE CUMMETPUH GUTYp (3JIEMEHTapHbIE MPEICTaBICHUS).

[TapannensHbIil nepenoc. [loBopoT*.

Ilnanupyemsbie IlpeaMerHble pe3yabTaTbl OCBOEHHsApPadouyeil NporpaMmMbl  Kypca
«CEOMETPUS» (10 rogam o0yueHust)

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE OCHOBHOTO OOIIETr0 0OOpa3oBaHUS
JOJKHO 00ecrieuynBaTh JOCTHXKEHUE CIEeTYIOIUX MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTAaTOB:



7 Kkaace

Pacro3HaBaTe M3yueHHBIE TEOMETPUYECKHE (UTYPBI, ONPEACNHATbh HX B3aWUMHOE
pacmooxKeHue, n300pakaTh reOMETPUIECKUE (PUTYpHI; BBITOJIHATH YEPTEKH MO YCIOBUIO 3aJIa4H.
N3mepsaTh nuHEHHBIC W YIJIOBBIC BEIWYWHBI. Pemarh 3aadyu Ha BBIYMCICHUE JUIMH OTPE3KOB H
BEJIMYUH YTJIOB.

Henath TpyOyl0 OLIGHKY JIMHEWHBIX M YTJIOBBIX BEJIWYHH IPEIMETOB B PEaTbHON KU3HH,
pa3MepoB MPUPOIAHBIX 00BEKTOB. Paznuyars pa3mMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHYNHBL.

CTpouTh 4YEpTEHKH K TNeOMETPHUYECKUM 3ajadyaM (C HMCIOJb30BaHUEM CMBICIOBOW OIOPHI:
HABOJISIIIME BOTIPOCHI W/WIIH arOpUTMa YUEOHBIX TEHCTBUIN).

[Tonp30BaThCcs TpHU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIL30BaTh NPU3HAKK U
CBOWCTBA paBHOOCAPEHHBIX TPEYTOIHHUKOB MPU PEUICHUH 3a/1a4.

[TpoBOIUTH TOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonb3oBaTbcst NTpHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEIWaHbl, TPOBEACHHOW K THUIIOTEHY3€ TMPSMOYTOJIBHOTO TPEYroJIbHUKA, B  PEIICHHUH
TEOMETPUUYECKUX 3a/1a4 (C UCIOJIb30BAHUEM 3PUTENILHOMN HATJISITHOCTH W/WJIH BEpOAIbHOM OTOpHI).

Onpenenars MapauieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pasyeT ¢ HUMH
cekymasi. OnpenensaTe NapajuieIbHOCTh MPSMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSHHN OT TOYEK
OJIHOM IPSIMOM 10 TOYEK IPYroi mpsiMOil.

Pemiate 3a1aun Ha kieTyaToi Oymare.

[IpoBOAWTHL BBIYMCICHUS M HAXOIUTh YHUCIOBbIE M OyKBEHHbIE 3HAYEHHUS YIJIOB B
F€OMETPUUYECKHX 3a7auyax C UCIOJIb30BAHHEM CYMMbI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB yTI0B, 00pa30BaHHBIX MPU MEPECEUCHUU ABYX MapajlieIbHBIX MPSAMBIX cekyileil. PemaTth
MPaKTUYECKUE 3a]]a4H Ha HAXOXKJICHHUE YTJIOB.

HMeTh npeacTaBiaeHue O MOHATHE TEOMETPUYECKOT0 MECTA TOYCK.

DopMyIHUPOBATh OMNPEICICHHUS OKPYXKHOCTH M Kpyra, XOpAbl U JMaMeTpa OKPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PEUICHUM 3a]1a4.

OpueHTHpOBaThCS B TMOHATHUSX: OMHCAaHHAS OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH, LIEHTP
OMHCaHHON OKpykHOCTH. OmnepupoBaTh Ha 0a30BOM YpOBHE (akTaMH O TOM, YTO OMUCCEKTPHUCHI
YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC IEPICHANKYIISIPHI K
CTOpPOHAM TPEYTOJIbHHUKA MePECceKatoTCs B OTHOM TOUKE.

OpueHTUpoBaThCS B TOHSATHUAX M OINEpUpPOBaTH Ha 0Oa30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, T€OpeMa O MEPHEHIUKYISIPHOCTH KacaTellbHOW M pajnyca, NPOBEIEHHOTO K TOYKE
KacaHus.

HNMeTh mipeAcTaBieHHE O MPOCTEHIINX N€OMETPUUYECKUX HEPABEHCTBAX, MX MPAKTUYECKOM
CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIA U TUHEHKH.

8 kimacc

PaCHOBHaBaTI) OCHOBHBIC BHU/bI quI)IpéXYFOJ'II)HI/IKOB, HUX JJIEMCHTHBI, IIOJb30BATHCA HX
CBOMCTBaMH TP PEIICHUH T€OMETPUUECKUX 3a]au.

OpueHTHpOBaThCS B MOHATUM — TOYKHU MEPECECUCHUST MEIMaH TPEYToIbHUKA (IIEHTpa Macc) B
pelieHuu 3aiay.

Bnaners monsTMEeM CpelHEN JIMHUM TPEYTOJIBHUKA W TPAIllelMM, MPUMEHATh UX CBOMCTBA
MIpU pEIIeHUH MPOCTEUIINX reomMeTpuueckux 3anad. Mimers npencraBinenue o teopeme dDaneca u
TEOpeMe O MPOMOPLHMOHAIBHBIX OTpe3KaxX, NPUMEHATh WX IS peUIeHHs MpPaKTUYeCKuX 3aaad (c
OTIOPO¥ Ha 3PUTETHHYIO HATIJIATHOCTD).

[TpuMeHsTh mpU3HAKU MOA0OMS TPEYTOJHbHUKOB B PEIIEHUU HECIOXKHBIX F€OMETPHUYECKHX
3aja4.

[Tonb3oBatbes Teopemoii [Mudaropa 1 peniennst reoMeTpUYEeCKUX U MPAKTUYECKUX 3a/1a4.



Bnagerp NOHATHSMH CHHYCa, KOCHHYCa M TaHIE€HCa OCTPOro yria MpsIMOYTOJBHOTO
TpeyroibHuka. llonb30BaThCs 3TUMHM TOHATUSAMU JUISl PEIICHHS MPAaKTUUECKUX 3anad (mpu
HEOOXOAMMOCTH C OMTOPOH Ha AJITOPUTM MPABUJIIA).

Breraucnsats (pa3nuuHbiME ciocobaMu) (C Omopol Ha CIPaBOYHYIO HH(POPMAIIHIO) TUIOMIA b

TPEyrojbHUKa U IUIOIIAJM MHOTOYTOJbHBIX GuUryp (monb3ysch, I/€ HE0O0X0IUMO,

KaJIbKYJISITOpOM). [IpuMeHsATh NOTyUYEHHbIE YMEHHUS B IPAKTUUYECKUX 33]a4ax.

Bnagerp NOHATHSAMU BIHCAHHOTO U LIEHTPAJIBHOTO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIax MEX1y XOpAaMHU (CEKyLIMMH) U yIiie MEeX]y KacaTelbHON U XOpJIoH npu
pELIeHNH TPOCTEHIINX TreOMETPHUUECKHX 3a/1au.

Bragerp noHATHEM ONMCAaHHOIO YETBIPEXYTOJIbHUKA, INPUMEHATH CBOWCTBA OIMCAHHOTO
YeThIPEXYTOJIbHUKA [P PEIICHUU MPOCTEHIINX 3a/1a4.

[TpyuMeHsTh NOJyuYeHHBbIE 3HAHUS HA IMPAKTUKE — CTPOUTH MATEMATUYECKUE MOJAEIH IS
3aJla4 peasibHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCICHUS C IPUMEHEHUEM MOJ100Us U
TPUTOHOMETPHH (I10JIb3YSACh, TJ1€ HEOOXOAUMO, KAIbKYJIATOPOM).

9 kaace

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C UX ITOMOILBIO pa3IUYHbIE

AJIEMEHTHI NMPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).

HaxonuTh (¢ MOMOLIbIO KAJIBKYJIATOPA) JUIMHBI U YIJIbI AJI1 HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBatbest opMyIaMu MPUBEICHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUI. HAaXOXJEHUS COOTHOUIEHHH MEeXJ1y TPUIOHOMETPUYECKHMMM BeJIWYMHAMU (C ONOpOM Ha
CIPaBOYHYIO WH()OPMAILIHIO).

Hcnonb30BaTh TEOPEMbl CUHYCOB W KOCHHYCOB JUI HaXOXJEHHS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKAa («PELIEHHE TPEYroJbHUKOB»), MPUMEHATh HX MpPHU PEHIEHUH MPOCTEHUIINX
reOMETPHUECKUX 3ajiau.

Brnaners moHsTHSAMH TIpeoOpa3oBaHUS MOA0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJIOOHBIX
¢uryp. Ilonb3oBaTbcsi cBOiCTBaMU MOAOOMS MPOU3BOJIBHBIX (DUIYP, YMETh BBIYMCIATH JUIMHBI U
HAXOJIUTh YTJIBI y MOMOOHBIX (uryp (mo anropurMmy y4eOHbBIX neiicTBuii). [IpuMeHsTH CBOCTBa
10/100us B IPAKTUYECKUX 3a7ayaX. Y METh IPUBOAUTH IPUMEPHI OJOOHBIX (DUTYP B OKpYIKaIOIIEM
MHUDE.

[Tonp3oBaTbess TeopeMaMu (110 BHU3YaJbHOH OINOpE) O NMPOU3BEICHUM OTPE3KOB XOPI, O
MIPOM3BEICHNN OTPE3KOB CEKYIINX, O KBaJlpaTe KacaTelbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IOHUMATh HUX TE€OMETPUYECKHMM U (HU3UUECKUH CMBICT,
NPUMEHSITh HUX B PELIEHUM TEeOMETPUYECKMX U (u3nueckux 3anad. lIpuMeHsATh ckanspHOe
IIPOU3BE/ICHNE BEKTOPOB AJIs HAX0XK/IECHUS JUINH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT Ha IIJIOCKOCTH, MPUMEHSITh €ro B pelIeHUun
TFEOMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

Bragerp MOHATUSMHU HPaBUIBHOTO MHOIOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JYTH
OKPY>XKHOCTH U paJuaHHON MEpHI yIiia, YMETh BBIUMCIIATH IUIOLIAb Kpyra U €ro 4actei (¢ onopomn
Ha CIpaBoOYHYI0 HH(popMaluio). [IpuMeHsATs noyuyeHHbIE YMEHHUS B IPAKTUUYECKHUX 33]a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUM (QUTYp, NPUMEHSTH JBHXKEHUS IJIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[TpuMeHATh NOJyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIH JUIS
3aJ1a4 peasibHOM JKM3HU U NMPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIEHUS C IPUMEHEHUEM MOJI00Us 1
TPUTOHOMETPHUECKUX (PYHKIMHU (TI0JIB3YSACH, I71€ HEOOXOIUMO, KAIBKYJIATOPOM).



KAJIEHJIAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE 2024-2025 YYEBHBIN I'O/J]

IFEOMETPUSA. 7-9 KIIACCHI (68 HACOB)
7 KIIACC (68 HACOB)
Ne KoauyecTBo yacoB JneKTpoHHbIe
HaumeHoBaHue pa3aeioB U TeM (un¢posbie)
MPOrpaMMbl Bcero Kontponbnbie | [paxrireckne o0pa3oBaTe/bHbIE
pa6OTBI pa6oT},1 pecypebt

1 IIpocreiiye reoMeTpUIECKUE BuGmmotexa LIOK
¢burypsl 1 ux cBolicTa. Mamepenne 14 https://m.edsoo.ru/7f415¢2e
TCOMETPUYECKUX BEJIMYUH -

2 bubanoreka [JOK
Tpeyromphuki 22 1 https://m.edsoo.ru/7f415¢e2e

3 [TapannenbHble NpsMBIE, CyMMa 14 1 bubmuoreka [TOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢2¢e

4 | Oxpy>XHOCTb U KPYT. 14 1 bubanorexa [JOK
['eoMeTpHuuecKue NOCTPOEHUS https://m.edsoo.ru/7f415¢e2¢e

> IToBTOpenue, 0600ImEeHNEe 3HAHUH 4 1 Egg:?ﬁeeliﬁ)oﬁ 17£41562e
Hroro: 68 4 0

8 KJIACC (68 HACOB)

Ne KoJsimuecTBo yacoB JneKTpOHHBIe

HaumeHoBaHue pa3iesioB U TeM (uugposbie)
NPOrpaMMbl Bcero Kontponbibie | [paxtieckne o0pa3oBaTebHbIE
paboTh paboThI pecypest
i bubanorexa [JOK

I | HewipSxyrompniu 12 ! https://m.edsoo.ru/7f417¢18
Teopema dDaneca u Teopema o Bu6uorexa [[OK

2 | mponopUUOHAIBHBIX OTPE3KAX, 15 1 https://m.edsoo.ru/7f417e18
ITOT00HBIC TPEYTOJILHUKH - -

ITmomans. HaxoxneHue momaaei

3 | TpeyroJabHUKOB U MHOTOYTOJIbHBIX 14 1 53631/(;:6;1&)0157 f417e18
¢duryp. [Inomaayu mogo0HBIX GHUTYD R -

4 Teopema [Tudaropa u Havana 10 1 Bubmmorexa [IOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYribl B OKpy>KHOCTH. Brincanusie u

5 | ONHCAHHDBIE YETBLIPEXYTONLHUKH. 13 1 Bubmmorexa [IOK
KacaTenpHbIe K OKPYKHOCTH. https://m.edsoo.ru/7f417¢18
Kacanmne oxpykHOCTEH

6 | IloBTOpenue, 0000IIeHNE 3HAHUI 4 1 Eggg‘lf/ﬁeeliiorﬁﬂ 417018
HToro: 68 6 0

9 KJIACC (68 YACOB)

Ne KoJsmm4ecTBo yacoB
HaumeHoBaHHe pa3aesioB U TeM K DOnekTpoHHbIE (IU(POBEIC)
MPOrpaMMbl Bcero OHTPOILHBIC | IIpakTueckue o0pazoBaTenbHbIE PECypChl

paboTsI paboTsl

1 Tpuronomerpus. Teopemsl Bubmiorexa [IOK
KOCHHYCOB U CUHYCOB. Pemienue 16 1 https://m.edsoo.ru/7f41al 2
TPEYTOJIBLHUKOB T -

2 | IlpeoGpazoBanue mogoowHs.

Bbubnuoreka [IOK
Merputeckue cooTHOUICHHS B 10 ! https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

3 Bubnuoreka [IOK

Bexropet 12 ! https://m.edsoo.ru/7f41al2c
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4 | HdexapToBbl KOOpPAWHATHI HA 9 1 Bubmuorexa [TOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c¢
5 | IlpaBuIbHBIE MHOTOYTOJIBHUKHU.
I[JI'I)I/IHa Opr)KHOCTI/I};I IUIOINAIb 8 bubmotexa LIOK
N https://m.edsoo.ru/7f41al2c¢
Kpyra. Beruucnenue miomanaei
6 JIBIKEHUS TIIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 | TloBTOpEHue, 0000IICHUE, 7 ) bubmuoreka [TOK
CHUCTEMAaTHU3alMs 3HAHUH https://m.edsoo.ru/7f41al2c
HToro: 68 6 0
IHOYPOYHOE IIVTAHUPOBAHHUE 7 KJIACC
Ne | Homep Temaypoka Hara
YpPOKa B
pasneiie
1 IIpocreiimme reomerpuyeckne purypsl u ux ceoiicrea. smepenue
reoMeTPHYeCKUX BeJHYHH
1 1.1 [Ipocreiinme reoMeTpudecKie 00bEKTH
2 1.2 MHOroyroJjipHUK, JIOMaHast
3 1.3 CMeXHBIE U BEpTHKAJIbHBIC YIIIBI
4 1.4 CMe)XHBIE U BepTHKAJIBHBIC YIIIBI
5 1.5 CMe)XHBIE U BepTHKAJIBHBIC YIIIBI
6 1.6 CMe)XHBIE U BepTHKAJIBHBIC YIIIBI
7 1.7 CMe)XHBIE U BepTHKAJIBHBIC YIIIBI
8 1.8 CMeXHBIE U BepTHKAJIBHBIC YIIIBI
9 1.9 V3MepeHne TUHEHHBIX U YIJIOBBIX BEJIMYUH, BEIYHCICHHE OTPE3KOB U YIJIOB
10 1.10 M3mepeHue JIMHENHHBIX U YIVIOBBIX BEJIMYUH, BHIYMCIECHUE OTPE3KOB U YIVIOB
11 1.11 M3mepeHue JIMHENHHBIX U YIVIOBBIX BEJIMYUH, BHIYMCIECHUE OTPE3KOB U YIVIOB
12 1.12 M3mepeHue JIMHENHHBIX U YIVIOBBIX BEJIMYUH, BHIYMCIECHUE OTPE3KOB U YIVIOB
13 1.13 [Mepumetp u muoniap GUryp, COCTaBICHHBIX M3 NPSIMOYTOJIbHUKOB
14 1.14 [Mepumetp u muoniap GUryp, COCTaBICHHBIX M3 NPSIMOYTOJIbHUKOB
2 TpeyroabHUKH
15 2.1 ITonaTtue o paBHBIX TPEYTOJbHUKAX U MEPBUYHBIC IIPEICTABICHUS O PABHBIX
¢urypax
16 2.2 Tpu Ipu3HaKka paBeHCTBA TPEYTOJIbHUKOB
17 2.3 Tpu Ipu3HaKka paBeHCTBA TPEYTOJIbHUKOB
18 2.4 Tpu npu3HaKka paBeHCTBA TPEYTOJIbHUKOB
19 2.5 Tpu npu3HaKka paBeHCTBA TPEYTOJIbHUKOB
20 2.6 Tpu npu3HaKka paBeHCTBA TPEYTOJIbHUKOB
21 2.7 Tpu npu3HaKka paBeHCTBA TPEYTOJIbHUKOB
22 2.8 IIpu3Haky paBeHCTBA PSIMOYIOJbHBIX TPEYTOJbHUKOB
23 2.9 IIpu3Haky paBeHCTBA PSIMOYIOJbHBIX TPEYTOJbHUKOB
24 2.10 CBoicTBO MeIaHbl MPSIMOYTOJIBHOTO TPEYTOJbHHUKA, IPOBEIEHHOHN K THIIOTEHY3€
25 2.11 CBoicTBO MeIMaHbl MPSIMOYTOJIBHOTO TPEYTOJbHHUKA, TPOBEIEHHOHN K THIIOTEHY3€
26 2.12 PaBHOOeipeHHbBIE U PABHOCTOPOHHHUE TPEYTOJIbHUKH
27 2.13 [Tpu3Haku U cBOMCTBA PaBHOOEAPEHHOTO TPEYTOJIbHUKA
28 2.14 [Tpu3Haku U cBOMCTBA PaBHOOEAPEHHOTO TPEYTOJIbHUKA
29 2.15 [Tpu3Haku U cBOMCTBA PaBHOOEAPEHHOTO TPEYTOJIbHUKA
30 2.16 HepaBeHcTBa B reomMeTpun
31 2.17 HepaBeHcTBa B reomeTpun
32 2.18 HepaBeHcTBa B reomeTpun
33 2.19 HepaBenctsa B reomeTpun
34 2.20 [IpsIMOYTOTBHBINA TPEYTOIBHHK € yTiioM B 30°
35 2.21 [IpsIMOYTOTBHBINA TPEYTOIBHHK € yriioM B 30°
36 2.22 KontponsHas padora mo reme « TpeyroasHuKm
3 I[apannenbHble NpsMble, CYMMa YIJIOB TPEYT0JbHHKA
37 3.1 [NapannenpHbIe TPsAMBIE, HX CBOMCTBA
38 3.2 [TaTe1ii moctynat EBkinyia
39 33 Haxkpecr niexxarme, COOTBETCTBEHHBIE M OTHOCTOPOHHHE YTIIBI, 00pa30BaHHBIE
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IIPU NepECeUCHUH NapalJeIbHbIX IPSIMBIX CeKyHIen
40 34 Haxkpecr nexariue, COOTBETCTBEHHBIE U OZHOCTOPOHHHE YIIbl, o0pa3zoBaHHbIC
IIPU NepECeUCHUH NapaleIbHbIX IPSIMBIX CeKyHIen
41 35 Haxkpecr nexariue, COOTBETCTBEHHBIE U OZHOCTOPOHHHE YIIbl, o0pa3zoBaHHbIC
IIPU IepeceueHUH NapalieIbHbIX NPSIMBIX CeKyIIen
42 36 Haxkpecr nexarue, COOTBETCTBEHHBIE U OZIHOCTOPOHHHE YIIb, 00pa3oBaHHbBIE
IIPU NepeCceueHUH NapalieIbHbIX NPSIMBIX CeKyIIen
43 3.7 Haxkpecr nexarue, COOTBETCTBEHHBIE U OZIHOCTOPOHHHE YIIbl, 00pa3oBaHHbBIE
IIPH IepECCUCHUH NapaJJIeITbHBIX MPAMBIX CEKyIIeh
44 3.8 HpHSHElK napajIebHOCTH MPSMBIX 4€pe3 PABEHCTBO PacCTOSIHUM OT TOYEK OJTHOM
MIPSIMO# 10 BTOPOH IpsiMOi
45 39 HpHSHElK napajIebHOCTH MPAMBIX 4€pe3 PABEHCTBO PacCTOSIHUM OT TOYEK OJTHOM
MIPSIMO# 10 BTOPOH psiMOi
46 3.10 CyMMa yTJIOB TPEYTroJIbHHKA
47 3.11 CyMMa yTJIOB TPEYTroJIbHHKA
48 3.12 BHemHue yriibl TpeyroJibHUKa
49 3.13 BHemHue yriibl TpeyroJibHUKa
50 3.14 KontponsHas pabdora mo teme «[lapannensHble IpsMbIe, CyMMa yTIIOB
TPEYTOIbHUKAY
4 Oxpy:kHOCTBH M KpYT. 'eoMeTpryecKHue NOCTPOEHUsI
51 4.1 OKpPYKHOCTB, XOpPABl U JUAMETP, KX CBOWCTBA
52 4.2 KacaTenpHast K OKpYKHOCTH
53 4.3 OKpPY>KHOCTB, BIIUCAHHAS B YTOJI
54 4.4 OKpPY>KHOCTB, BIIUCAHHAS B YTOJI
55 4.5 ITonsarue o 'MT, npumeHeHue B 3aa4ax
56 4.6 ITonsarue o 'MT, npumeHeHue B 3aa4ax
57 4.7 buccekrpuca v cepeiMHHBINA MEPIICHIUKYJIISIP KaK TeOMETPUUYECKHUE MECTa TOUCK
58 4.8 OKpPY>KHOCTB, ONIMCAHHAs! OKOJIO TPEYTOJIbHUKA
59 4.9 OKpPY>KHOCTB, ONIMCAHHAs! OKOJIO TPEYTOJIbHUKA
60 4.10 OKpPY>KHOCTB, BITUCAHHASI B TPEYTOJILHUK
61 4.11 OKpPY>KHOCTB, BITUCAHHASI B TPEYTOJILHUK
62 4.12 IIpocTeiimue 3a1a41 HA TOCTPOCHUE
63 4.13 IIpocTeiimue 3a1a41 HA TOCTPOCHUE
64 4.14 Kontponpnas padora mo teme «OKpyKHOCTB U KpyT. ['eomeTpraeckue
MTOCTPOCHHS»
5 IToBTOpEeHUe, 00001IeHNE 3HAHUI
65 5.1 [oBTOpenue n 0000IIeHIEe 3HAHII OCHOBHBIX MOHSATHIA U METOJIOB Kypca 7
KJlacca
66 5.2 HToroBas KOHTposIbHas paboTa
67 53 IToBTOpenue n 0600mIeHE 3HAHIH OCHOBHBIX MOHATHH U METOJIOB Kypca 7
KJjlacca
68 54 IToBTOpenue n 0600mIeHNE 3HAHIH OCHOBHBIX MOHATHH U METOJIOB Kypca 7
KJjacca
8 KVIACC
Ne ypoka Hdara
Ne Bpasiene
n/m Tema ypoka
1 YeThIPexyroJbHAKH
1.1 [TapannenorpaMM, ero Npu3HaKy ¥ CBOMCTBA
1.2 [TapannenorpamMm, ero NpU3HaKku U CBOMCTBA
3 1.3 [TapannenorpaMm, ero MpU3HAKKA U CBOMCTBA
4 1.4 YacTHble ciIydau napauiesorpaMMoB (IpsSMOYTOIBHHUK, POMO, KBaparT), UX MPU3HAKH
U CBOMCTBa
5 1.5 YacTHble caydyan HapaiesorpaMMoB (IpSMOYTOIBHHUK, pOMO, KBaapaT), NX MPU3HAKI
U CBOHMCTBa
6 1.6 YacTHble ciydau apajuieorpaMMoB (IpsSMOYTOJIEHHUK, POMO, KBaIpaT), MX MPU3HAKH




M CBOMCTBaA

7 1.7 Tpaneuus
8 1.8 PaBHOOOKAsI ¥ IPSIMOYTOJIbHAS TPALICLIUT
9 1.9 PaBHOOOKAs ¥ MPSAMOYTOJIbHAS TPANISITUH
10 1.10 MeTton yABOCHHS MeIUaHbI
11 1.11 LlenTpanbHas cuMMeTpHs
12 1.12 KonrponbHas padora no teme "YeTbpéxyronsHUKH"
2 Teopema @ajieca 0 NPONOPUMOHAJIBHBIX OTPE3KaX, MOJ00HbIE TPEYT0JIbHUKHU
13 2.1 Teopema Dasnieca u TeopemMa O MPOMOPIHOHAIBHBIX OTPE3KaAX
14 2.2 CpenHsis IUHUS TPEYTOJIbHUKA
15 2.3 Cpennsisi THHUS TPEYTOJbHHUKA
16 24 Tpaneuusi, e€ cpeaHsst TUHUS
17 2.5 Tpanenus, e€ cpeaHsist JUHU
18 2.6 [IponopryoHanbHbIE OTPE3KU
19 2.7 [IponopryoHanbHbIE OTPE3KU
20 2.8 ITeHTp Macc B TPEYTOJIbHHUKE
21 2.9 ITo06HEBIE TPEYTOJIEHUKI
22 2.10 Tpu mpu3Haka no00Us TPEYTOIHLHUKOB
23 2.11 Tpu npusHaka no1o0us TPEYroIbHUKOB
24 2.12 Tpu mpu3Haka no00Us TPEYTrOIHLHUKOB
25 2.13 Tpu mpu3HaKa no00Us TPEYTOIHLHHUKOB
26 2.14 [TpumeHeHue Mo 00Ms TP PELICHHH IPAKTUYECKUX 3a/1a4
27 2.15 KoHTpoabHas padora 1o teme "Ilogo0HbIE TPEYTroJbHUKH"
3 IInomans. Haxoxnenne niomaaeil TpeyroJbHUKOB H MHOTOYTOJIbHBIX QUIYP.
Inomaau nogo0HbIX GuUryp.
28 3.1 CBolicTBa IUIOIIAJIeH TEOMETPUICCKUX QUTYDP
29 3.2 PopMyJIbl 1Sl IIOIAAH TPEYTOJbHUKA, IapajuleIorpaMMa
30 3.3 DopmyJibl AJIs TUIOMIAM TPEYTOJIbHHUKA, TapaJuiejorpaMmmMa
31 34 DopmyJibl A1 IIOIAM TPEYToJIbHHUKA, TapajieorpaMmmMa
32 3.5 DopMyIbl Ui IUIONIAAN TPEYTOIbHUKA, TapajuieJorpaMma
33 3.6 @opMyJIbl 1151 IJIOIIAAN TPEYTOJbHUKA, TapajlieJorpaMMa
34 3.7 Brruncenue niomaaei cIoxxHeIX GUryp
35 3.8 [Inomanu puryp Ha KiIeTdaTON Oymare
36 3.9 [Tioutaau nogoOHBIX GUryp
37 3.10 [Inomany momoOHBIX GUTYp
38 3.11 3aayy ¢ MpakTUUYECKUM COAEPKaHUEM
39 3.12 3agauu ¢ MPaKTUYECKUM COJIepKaHUEM
40 3.13 Pemenue 3ama4 ¢ HOMOIIBIO METOIA BCIIOMOTATEILHON IIJIOIIAIA
41 3.14 KonTponbaas pabota nmo Teme "Ilnomans"
4 Teopema Iludaropa u HayaIa TPUTOHOMETPHUH
42 4.1 Teopema ITudaropa u eé npumeHeHHe
43 4.2 Teopema Iludaropa u eé npumeHeHue
44 4.3 Teopema Iludaropa u e€ npumMeHeHHE
45 4.4 Teopema ITudaropa u e€ npuMeHeHHE
46 4.5 Teopema Ilugaropa u e€ npumeHeHune
47 4.6 OnpezneneHne TPUTOHOMETPHUECKUX (YHKINH OCTPOTO yTIiia IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, TPUTOHOMETPUIECKHE COOTHOIICHHUS B IPSIMOYTOJIFHOM TPEYTOJIbHUKE
48 4.7 OCHOBHOE TPUTOHOMETPHUECKOE TOKAESCTBO
49 4.8 OCHOBHOE TPUTOHOMETPHUECKOE TOKAESCTBO
50 4.9 OCHOBHOE TPUTOHOMETPHUECKOE TOKAESCTBO




51 4.10 KonTpoasHas padora o Teme "Teopema ITudaropa u Hagaga TPUTOHOMETPHUH'"
5 Yriibl B 0KpPYKHOCTH. BiiCaHHBIE M ONUCAHHBIE YeThIPEXyTroJbHUKH.
KacarenbHble k okpysHOCTH. Kacanue oKpysKHOCTeH.
52 5.1 BriucanHble ¥ IEHTPAJIbHBIE YTIIBI, YTOJ MEXAY KacaTeJIbHOW U XOpI0H
53 5.2 BriucanHble U IEHTPAJIbHBIE YTIIBI, YTOJ MEXAY KacaTeJIbHOW U XOpI0i
54 53 Brnucansble U IIeHTpaIbHbIE YITIbL, YTOJI MEXKAY KacaTeJIbHOW U XOpAoi
55 5.4 Y11 MEXTy XOpAAMH U CEKY MU
56 5.5 VYIibl MEXAY XOpAaMU U CEKYIIUMU
57 5.6 Brnvcansble U onucaHHbIE YETHIPEXYTOIBHUKH, UX MPU3HAKU U CBOHCTBA
58 5.7 Briucansble u onricaHHbIE YETHIPEXYTOIBHUKH, UX TPU3HAKU M CBOMCTBA
59 5.8 Briucansble U onricaHHBIC YETHIPEXYTOIBHUKH, UX TPU3HAKU U CBOMCTBA
60 5.9 IIpuMeHeHNe CBOMCTB BIMCAHHBIX U OIMCAHHBIX YETHIPEXYTOJIHIUKOB MIPU PELICHUU
TeOMEeTPUUECKUX 3a7au
61 5.10 IIpyMeHeHNe CBOMCTB BIMCAHHBIX U OMMCAHHBIX YETHIPEXYTOJILHIKOB IIPU PELICHUU
TeOMeTpUYECKUX 3a7au
62 5.11 B3anmHoe pacmonoxeHue IByX OKPY)KHOCTEH, 00IIHe KacaTebHbIe
63 5.12 Kacanwue okpyxHOCTEH
64 5.13 Konrposisnas pa60T"a 1o Teme "YTIIBl B OKPY>KHOCTH. BITHCaHHBIE U ONMCaHHBIE
YETHIPEXYTOJIbHUKH
6 IloBTOpeHue, 00001IeHHE 3HAHUH.
65 6.1 IToBTOpEHNE OCHOBHBIX IMOHATHI M METOJIOB KypcoB 7 U 8 KJ1accoB, 0000IIeHNe 3HAHUH
66 6.2 IToBTOpEHNE OCHOBHBIX IMOHATHI M METOJIOB KypcoB 7 U 8 KJ1accoB, 0000IIIeHNe 3HAHUH
67 6.3 HToroBast KOHTpoJIbHas paboTa
68 6.4 [ToBTOpEHHE OCHOBHBIX IOHATHH U METOJIOB KypcoB 7 u 8 kiaccoB, 00001eHue 3HAHUI
9 KUIIACC
Ne ni/m | Ne ypoka | Tema ypoka Hara
BpasneJse
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB. PellleHue TpeyroaibHUKOB
1 1.1 OmnpezencHue TpUroHoMeTpuueckux ¢yHkmuii yrios ot 0° go 180°
2 1.2 ®DopMyJibl IPUBEACHUS
3-5 1.3 TeopeMa KOCUHYCOB
6-8 1.4 Teopema cHHYCOB
9 1.5 HaxoxaeHne AIiH CTOPOH U BEIWYHH YTIIOB TPEYTOIbHUKOB
10-13 | 1.6 Perrenue TpeyroJbHUKOB
14-15 | 1.7 [IpakTuueckoe NpUMEHEHHUE TEOPEM CUHYCOB U KOCUHYCOB
16 1.8 KontponpHas pabora mo teme "Pemenne TpeyroisHIKOB"
2 IIpeoGpa3zoBanue noaoousi. MeTpuyeckue COOTHOLIEHHUS B OKPYKHOCTH
17 2.1 [MousiTre o npeoOpazoBaHuK MOAO0US
18-19 2.2 COOTBETCTBEHHBIE 3JIEMEHTBI OJAOOHBIX (HUTYD
20-22 |23 TeopeMa 0 MpOU3BENEHUHU OTPEIKOB XOP/I, TEOPEMA O IPOU3BEACHUH OTPE3KOB
CEeKyIIUX, TeoOpeMa 0O KBaJipaTe KacaTelbHOU
23-25 | 2.4 IIpumeHneHue TeOpeEM B pELIEHUH FEOMETPUUECKUX 3a1au
26 2.5 KonTponbHast paboTa 1o Teme
"IIpeobpa3zoBanue moo0us. MeTpruuecKre COOTHOIEHUS B OKPYKHOCTH"
3 BexTopsl
27 3.1 Omnpenenenne BeKTOpoB. Ou3ndeckuil ¥ reOMETPUIECKUI CMBICT BEKTOPOB
28-30 | 3.2 CrnoxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO
31 33 PaznoxeHnue BekTOpa N0 ABYM HEKOJUIMHEAPHBIM BEKTOpaM




32 34 KoopauHnats! BexTopa

33-34 |35 CkaysipHOE TIPOU3BEICHNE BEKTOPOB, €T0 MPUMEHEHHE JUISI HAXOXKACHUS UTHH U
YTJIOB
35-36 | 3.6 Permienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB
37 3.7 [TpumeHeHne BEKTOPOB JUIs PEIIeHHMs 3a/1ad (PU3HKU
38 3.8 KonrponbHas padora no teme "BekTopsr”
4 JlekapTOBbI KOOPIAMHATHI HA MJIOCKOCTH
39 4.1 JlexapTOBBI KOOPAWHATHI TOUEK Ha IIOCKOCTH
40-41 [ 4.2 YpaBHEeHME IPSIMOU
42 43 YpaBHEHHE OKPYKHOCTH
43 4.4 KoopanHaThl Touek nepeceueHus OKpyKHOCTH U IPAMO
44-46 | 4.5 MeTox KOOpAWHAT PH PEIICHUH TeOMETPUIECKUX 3a1ad, IPAKTHIECKIX 33129
47 4.6 KontpomnsHas padora mo teme "J{ekapToBBI KOOPIUHATH Ha IIOCKOCTH"
5 IIpaBuabLHBbIE MHOTOYTOJLHUKH. [[TMHA OKPYKHOCTH ¥ IUIOLIAAL KPYra.
Borunciienue niomaneii
48 5.1 [IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX 3JIEMEHTOB
49-50 | 5.2 Uucno w. InuHa OKpy>KHOCTH
51 53 JUtnHa yru OKpy>KHOCTH
52 5.4 Panuannas mepa yria
53-55 | 5.5 [Tnomanpkpyra, CeKTOpa, CErMEHTa
6 JBUKEHUs1 HA MJIOCKOCTH
56 6.1 IToHsTHE O ABMIKEHUH INIOCKOCTHU
57-59 6.2 [TapannensHbIl IEpEeHOC, TOBOPOT
60 6.3 IIpuMeHeHne ABMKEHUH IPHU peIIeHHH 3a7a4
61 6.4 KonrponbHas padora no temam "IIpaBuiibHbIE MHOTOYTOJIHHKH.

OKpy>XHOCTb. [IBHXKEHUS MIIOCKOCTH"

IMoBTOpEHUE, 00001IEHUE, CHCTEMATU3AIUS 3HAHUI

62 7.1 [ToBTOpenue, 0600IIeHHE, cUCTEMaTH3aNNs 3HAHUH. V3MepeHne reoMeTpuIecKux
BeNMM4nH. TpeyroibHUKN

63 7.2 [oBTOpenue, o6o0ImIeHNe, crcTeMaTn3anus 3HaHui. [lapaniensHbie U
NePHEeHANKYIISIPHBIE TPSIMBbIE

64 73 [ToBTOpenue, 06o0ImEeHNe, cucTemMaTu3anus 3HaHHH. OKPY>KHOCTb U KPYT.
I'eomeTprueckne mocTpoeHus. YTIIbl B OKPY>KHOCTH

65 7.4 IToBTOpenue, 06001IeHNE, cCCTEMaTH3allus 3HaHWH. BrincanHble 1 OMUCaHHbIE

66 7.5 HroroBas KOHTponbHas paboTa

67-68 | 7.6 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3alINs 3HAHUA

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O NTIPOLUECCA
Texnuveckue cpeacTsa o0y4eHus

- Komnerotep

- [Ipoextop

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
I'eometpus: yueOHMK anst 7-9 ki, mist obpazoBatenbHbIX yupexkaeHuit /JI.C.ATtaHacsH,
B.®.byty30B, C.b.Kanomues u ap.- M.: IIpocsemienne, 2020-2025

MEOJNUYECKHUE MATEPHUAJIBI IJ151 YYUTEJISA
1. F'eometpus: yueOHuk nns 7-9xn. ans oOpasoBatenbHbIX yupexnaeHuit /JI.C.ArtanacsH,
B.®.byry3os, C.b.Kanomuies u ap.- M.: [Ipocsemenue, 2004-2007




2. unaktuaeckue marepuansl s 9xi/. FO.H.Makaperaes, H.I'.Munnarok, JI.b.Kpaitnea - M.:
IIpocemenue, 20016
3. Maremaruueckue TUKTaHThI 17151 5-9 kiaccos/ E.b.ApyTtionsn -M.:IIpocsenieHue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
UHTEPHET
http://www.school.edu.ru/ -Poccuiickuii o0pazoBarenbHbIN TOPTa;
http://www.1september.ru/ru/ - razera «IlepBoe ceHTAOPs;
http://all.edu.ru/ - Bce obpazoBanne MHTEpHET;
www.rusedu.net - ceTeBoe co00IEeCTBO IIEAAroros;
www.rusedu.ru - apXuB y4eOHBIX IPOTPaMM H ITPE3CHTAIUIA.



http://www.school.edu.ru/
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PABOYASA IIPOI'PAMMAYYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCBI

Ienn u3ydenusi yaeGHOro Kypca

B coBpemenHOM 1bPOBOM MHUpPE BEPOATHOCTh M CTATUCTHKA MPUOOPETAIOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTUYECKUX IMPHJIOKEHHH, TaK M UX POJIU B OOpa30BaHMU.
Kaxx/1p1i1 yenoBeKk NOCTOSSHHO MPUHUMAET PELIECHUs HA OCHOBE MMEKOUIUXCS Y HEro JaHHBIX. A i
00OCHOBAHHOTO TIPUHATUS PEUICHHUS B YCIOBHSX HENOCTAaTKa WIM U30BITKA HHPOpPMALUU
HEoOXOoUMO B TOM YHCIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE
MbIIUIeHHE. VIMEHHO TOATOMY OCTPO BCTasla HEOOXOIMMOCTHh C(OPMHPOBATH Y OOYYAIOLINXCS, B
ToM uucie oOyuaromuxcsi ¢ 3IIP, ¢QyHKIMOHANbHYIO T'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
Ka4yeCTBE HEOTHEMJIEMOM COCTABIIAIOLIECH YMEHHME BOCIPUHUMATH U KPUTHUYECKU AHAIU3UPOBATH
nH(pOpMaLIMIO, TPEACTABICHHYIO B Pa3M4YHBIX (opMmMax, MOHUMATh BEPOSTHOCTHBIM XapakTep
MHOI'MX pEaJIbHBIX IIPOLECCOB M 3aBUCUMOCTEM, IPOU3BOAMTH IIPOCTEUINNE BEPOSTHOCTHBIC
pacuéTel. 3HAKOMCTBO C OCHOBHBIMM IPHUHLMIIAMHU cOOpa, aHaiM3a U MPEJCTaBJICHUS JAAHHBIX U3
pa3NUYHBIX cdep KU3HU 00IIecTBa M TOCyJapcTBa MPUOOIIaeT 00yJaromuXxcs K 0OIECTBEHHBIM
HUHTEpecam.

B ctpykType nporpammsl yueOHOTO Kypca « BeposiTHOCTh U CTaTHCTHKA» OCHOBHOM IIKOJIBI
BBIJICJICHBl CJEAYIOIIHNE COJEpKaTelbHO-MeToanueckue nuHuM: «lIpencraBneHue NOaHHBIX H
onucarebHasi CTATUCTUKA»; «BeposTHOCThY; «DneMeHThl KOMONHATOPUKNY; «BBeeHNe B TEOPUIO
rpadoBy.

Copnepxanune nuHuu «llpencraBieHre AaHHBIX M ONMCATEIbHAs CTATUCTHKA» CIIY)KUT
OCHOBOI i1 (OpMUPOBAHUS HABBIKOB PabOTHl ¢ MHGOpMaIMEd: OT YTEHHs] U HMHTEPHpeTaruu
nH(pOpMaNNHY, IPEICTABICHHON B Ta0IMIIaX, HA [UarpamMmax v rpadukax 10 coopa, mpeacTaBIecHUs
U aHaJIM3a JAHHBIX C UCIOJIb30BAHUEM CTATHCTHUECKUX XAPAKTEPUCTUK CPEAHUX M PACCEUBAHUA.
Paborast ¢ nmamHbiMH, oOywaromuecst ¢ 3[IP ydarcsi cuMTBIBaTP M WHTEPIPETHPOBATH JAHHBIC,
BBIJIBUraTh, APIYMEHTUPOBaTh M KPUTUKOBATH NPOCTEUINME THUIIOTE3bl, PA3ZMBIILUIATE HAaj
(dakTopamu, BBI3BIBAIOIIMMU H3MEHYHMBOCTh, W OLIEHHBATh HX BJIHMSHHE Ha pPaccMaTpHBAEMBbIC
BEJIMYUHBI U MPOLECCHI.

WHTynTMBHOE  NPEACTaBICHHE O  CIy4aliHOM  M3MEHYMBOCTH,  MCCIECJOBaHUE
3aKOHOMEPHOCTEM M TEHJEHUUW CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM [UIsl U3yYEHHUS] TEOPHUU
BeposiTHOCTEH. bosnbioe 3nauenue it odydaromuxcs ¢ 3[1P 31eck uMeroT npakTH4ecKue 3a/1aHus,
B YACTHOCTH OIBITHI C KJIACCUYECKMMH BEPOSITHOCTHBIMUA MOJIETISIMHU.

[TonsiTue BEpPOATHOCTH BBOJMUTCS Kak Mepa MpaBIomnojoOus ciydaiHoro cooOwitus. Ilpu
u3ydyeHun Kypca oOyudarouquecs c¢ 3IIP 3HakomsTCcs ¢ MPOCTEWIIMMM METOJAMHU BBIYMCIEHUS
BEPOSITHOCTEN B CIy4YalHBIX JKCIEPUMEHTaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HMCXOAAMH,
BEPOSTHOCTHBIMH 3aKOHAaMHU, MO3BOJIIOLUIMMHU CTaBUTh U pelIaTh Oosee CloXKHBIE 3a1auu. B kypc
BXOJST HaYaJIbHBIE MPEJICTABICHUS O CIIy4allHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.
Taxke B paMKax 3TOTro Kypca ocyllecTBiseTcss 3HakoMcTBO oOydaromuxcs ¢ 3[1P ¢ MHOoxecTBamu
U OCHOBHBIMHM ONEPALMSAMHU HAJl MHOXECTBAMH, PACCMATPUBAIOTCS IPUMEPHI NPUMEHEHMS IS
pelieHust 3ajad, a TaKKe HCIONb30BaHUS B JPYIMX MaTeMaTHUECKUX Kypcax M y4eOHbIX
npeameTax.

MecTo y4yeOHOro Kypca B yueOHOM ILIaHe

B 7-9 xnaccax nzyqaercsa Kypc «BeposTHOCTb M CTAaTUCTUKA», B KOTOPBIM BXOJAT Pa3Acibl:
«IIpencraBneHne [aHHBIX M ONMUCATENbHAs CTAaTUCTUKAa»; «BeposaTHOCTBY»; «ODIEMEHTHI
KOMOMHATOpUKI»; «BBenenue B Teoputo rpadopy.

Ha u3ydenue gaHHoOro xypca oTBoguT 1 yueOHBIN 4ac B HEJENI0 B TEUEHHE KaXKJIO0ro rojaa
o0yuenus, Bcero 102 yueOHBIX Haca.



Conep:xkanue yueoHoro kypca «BEPOATHOCTDb U CTATUCTUKA» (o rogam
00y4eHms1)

7 knace

[IpencraBienue naHHBIX B BUJE TAOIUL], UarpaMm, rpadukoB. 3anoIHEHUE TaOIuL, YTCHHE
1 TIOCTPOEHUE JaUarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBbiX). UTeHne rpadyuKoB peaabHbIX
nporeccoB. M3Bnedyenne nHGoOpMauy U3 quarpaMM M TaOJUI, UCIOIb30BAaHUE U MHTEPIIPETALIUS
JAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: cpelHee apupMeTHYecKoe, MeAnaHa, pa3Max, HauOosbliee U
HaMMEHblIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IpruMepsl ciryyailHON M3MEHUMBOCTH.

*CrydalfHbIii SKCIIEPUMEHT (OTBIT) M CiIydaitHoe coObITHe. BepositHOocTh u wacrora. Ponb
MaJIOBEPOSITHBIX U MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpuponae U B oOuiectBe. MoHeTa u
UrpasibHasi KOCTh B TEOPUH BEPOATHOCTEI 4.

*I'pad, BepimmHa, pedpo. Ctenenp BepiinHbl. Yncno pédep U cymMMapHas CTENEeHb BEPILIMH.
[Ipencrasnenue o cBszHoctu rpada. Llenu u muxiel. [lytu B rpadax. O6xon rpada (3iiaepoB myTh).
IIpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3a1a4y ¢ noMolbko rpagos™.

8 ki1ace

ITpencraBieHue naHHBIX B BUJE TAOIUL, JUarpaMm, rpaukos.

MHOX€ecTBO, 3JIEMEHT MHOXKECTBA, IOJAMHOXecTBO. Onepauuu HaJl MHOXECTBAMU:
o0beauHEeHue, mepecedyeHue, gonoiaHeHue. CBoiicTBa  omepauuid  HaJl  MHOXKECTBaMM:
[IEPEMECTUTENBHOE,  COYETaTelbHOE,  pacHpeleNnuTeabHoe,  BKIOYeHus.  Mcrosb3oBaHue
rpadMuecKoro MpeaCTaBICHUs MHOXKECTB JUIsl ONHUCAHUS pEalbHBIX NPOLECCOB U SBICHUH, NpHU
pelIeHnH 3a1au.

*M3mepenue paccerBaHUs JaHHbIX. Jlucmepcuss W CTaHJIAPTHOE OTKJIOHEHHE YHMCIIOBBIX
HabopoB. /lnarpamma paccenBanus™®.

OneMeHTapHble COObITHS ciTy4aiiHOro onbiTa. Cirydalinble coObITHS. BeposTHOCTH cOOBITHIA.
OmnbITEl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITHsAMHU. CiydaiiHbiii BBIOOP. CBSI3b MEXKAY
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTb ITyTH, CYIIECTBOBAHUE BUCSYEH BEPIIMHBI,
CBSI3b MEX/Y UMCJIOM BEpLIMH U ynucioM péoep. [IpaBuno ymHoxeHus. Pemenue 3agay ¢ momMoIbto
rpados.

[TpotuBononOXKHBIE COObITHS. uarpamma Ditnepa. OObenHEeHNE U IepeceyeHre COObITUH.
HecoBmecTHble coObiTus. DOpMysia CIIOKEHUS BEPOSITHOCTEH. YcIOBHasg BeposITHOCTh. [IpaBuio
ymHOkeHus. HezaBucumble coObiTus. IlpencraBinenue skcrnepuMeHTa B BHE JepeBa. Pernenue
3aJla4 Ha HaXOXJEHHE BEPOSITHOCTEN C MOMOILBIO JepeBa CIy4yallHOro AKCIEPUMEHTa, Juarpamm
Ditnepa*.

9 kaace

[IpencraBieHre AaHHBIX B BHJE TAaOJHML, JuUarpamMm, rpa@uKoB, MHTEpHpETalns TAHHBIX.
UreHue u nocTpoeHue Tadiull, JuarpamMmm, rpaduKkoB 10 pealbHbIM JaHHBIM.

[TepectanoBku u ¢axtopuan. Coueranuss U yuciao coderanuil. *TpeyrompHuk Ilackams®.
Pemenue 3a1a4 ¢ ncnosib30BaHEM KOMOMHATOPUKH.

*["eomerpuueckast BeposiTHOCTb. CiydaiHbIii BBIOOp TOYKH M3 (DUTYpbl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 JYTU OKPYKHOCTH ™.

Hcneitanue. Yenex u Heynada. Cepust ucnbITaHUM 10 nepBoro ycrnexa. Cepus NCIBITaHUN

bepnymnu. BepositHocTH coObITHI B cepuu ucnbiTanuil bepryu.

CrnyualiHas BeIMYMHA W pacHpelelIeHue BEpOSITHOCTEH. MaTemMaTHuecKoe OXKHMJIAHUE U
mucnepcusi. IlpuMepsl MaTeMaTHUeCKOro OXHUJAHUS KaK TEOPETUYECKOro CPEIHEro 3HaueHUs
BEIMYMHBI. MaTremMaTH4ecKoe OKUIAHWE U JUCIEPCHUS CIy4aliHON BEJIMYUHBI «YUCIO YCIIEXOB B
cepuM McTbITaHUN bepHym.

4 BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHC KOTOPLIX HPOBOJAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. He)laror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



[TonsiTue 0 3akoHE OOJBIIMX YKCEll. MI3MepeHne BEpOATHOCTEH C TOMOIIBIO YacToT. Posb u
3HAa4YEeHHUE 3aKOHA OOJIBIINX YKCell B IPUPOJIE U 0OLIeCTBE.

Ilnanupyemblie IlpenmerHble pe3y/bTaTbl OCBOEHHMsI paldoueil mporpaMmmbl Kypca
«BEPOSITHOCTDb U CTATUCTHUKA»(110 rogam o0yueHust)

[IpeameTHbIe pe3ynbpTaThl OCBOECHUs Kypca «BepoATHOCTh M cratucTukay B 7-9 Kiaccax
XapaKTEepPU3YIOTCS CIEAYIOIUMU YMEHUSAMHU.

7 kaacce

Uurath uHpOpMANNIO, TMPEACTABIECHHYIO B TaOMUIaX, Ha JuarpaMmax; MpeACTaBIATh
JaHHbIE B BHUJC TaOJUIl, CTPOUTH JUArpaMMbl (CTOJOMKOBBIE (CTONOYATBIE) U KPYroBBIC) IIO
MacCcHBaM 3HA4YEHUH (C MCIIOJIb30BAaHUEM 3PUTEIBHOMN HATIIHOCTH W/WIN BepOATbHON OIOPHI).

OnuceiBaTh M UHTEPHPETUPOBATH pPEANBHBIC YHCIOBBIE JIaHHBIC, MPEJICTABICHHbBIE B
TabIuIax, Ha AUarpamMmax, rpadukax.

OpueHTUpOBaTbCS B TMOHSATUSX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE: CcpelHee
apupMeTHIecKoe, MeJMana, HauOoJbIlIee U HANMEHBIIIee 3HAUCHUs, pa3Max.

HmeTs mnpeacTaBieHHE O CIOydyailHOM W3MEHYMBOCTH Ha MpUMeEpax LeH, (PU3NYECKUX
BEJIMYMH, aHTPOIIOMETPUUYECKUX JTAHHBIX; UMETh IPEACTABICHUE O CTATUCTUYECKON YCTONYMBOCTH.

8 kuace

W3Bnekath u mpeoOpa3oBbIBaTh HH(OPMAIIHIO, TPECTABICHHYIO B BUIE TAOJHII, AMArpamMM,
rpaduKoOB; MPEACTABIATH JaHHBIE B BHJIe TAOIUIL, TUarpamm, rpauKos.

OnucelBaTh 1OCJAE COBMECTHOTO aHaliM3a JaHHbIE C IIOMOIIBIO CTAaTHCTUYECKUX
MOKa3areseil: CpelHUX 3HAYeHUH U Mep pacceuBaHus (pa3max, IUCHEpCHUs U CTaHIapTHOE
OTKJIOHECHHE).

HaxoauTb 4acTOTHI YMCIOBBIX 3HAYEHUHM U YAaCTOTHI COOBITUMN, B TOM YHCIIE IO pe3yibTaTaM
M3MEpEeHUH W HaOMIOJeHUH (C WCIOJB30BAHWUEM 3PHUTEIBHON HArJSIIHOCTH W/WIK BepOaTbHOMN
OTIOPBI).

HaxoauTh BEposTHOCTH CilydyallHBIX COOBITUI B ONIBITAX, 3Has BEPOATHOCTU AJIEMEHTAPHBIX
COOBITHH, B TOM 4YHCJIE B OIBITAX C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITUSMHU (C
MCTIOJIb30BAHUEM 3PUTEILHON HATIISITHOCTH W/UIIH BepOATbHOM OTIOPHI).

Hmets mpencraBieHre O TpadUUYeCKUX MOJEISIX: JIEPeBO CIY4aHOTO SKCIEPUMEHTA,
auarpamMmbl Diijepa, 4uciaoBas mnpsmasl.

OnepupoBaTh MOHATUSIMH Ha 0a30BOM YpOBHE: MHOKECTBO, MOJMHOXKECTBO; BBIMOJIHATH
orepaiy HajJ MHOXeCTBaMH: OObEAMHEHUE, NIepeceyeHue, T0NOJHEHNE; EPEUNCIIATh JIEMEHThI
MHOYECTB; IPUMEHATh CBOIICTBa MHOXKECTB (C MCIOIb30BAHUEM BU3YaIbHOM OMOPHI).

HmeTh nipencraBieHre o TpaduiyeckoM MPEICTABIEHUE MHOXKECTB M CBA3EH MeXIy HUMU
JUIL ONMCAHUsS TPOLECCOB U SIBIEHUH, B TOM YHWCIE NMPH PELIeHUH 3a/ad U3 JIPYTUX y4eOHBIX
MIPEIMETOB U KYPCOB.

9 k1ace

W3Bnekatp U mpeoOpa3oBbIBaTh HH(POPMALIHIO, TPEACTABICHHYIO B Pa3IMYHBIX UCTOYHHUKAX
B BU/JIE TaOJIHII, TUarpamm, rpaduKkoB; MpeACTaBIATh JaHHBIC B BUAE TAONUIl, AUarpaMM, TpaduKoB.

Pemats mnpocreiiine 3agaud  OpraHU30BaHHBIM ME€peOOpPOM BapUAHTOB, a TaKXKe C
MCMOJIb30BAaHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B.

HNmeTs mpencraBieHre 00 OMHMCATENbHBIX XapaKTEPUCTHKAX JJIi MacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEIHNE 3HAYECHUSI U MEPBI PACCEUBAHUS.

HaxoauThk 4acToThl 3HaYEHUI U YacTOThI COOBITHS, B TOM YHCJE MOJIb3YSCh pe3yibTaTaMu
MIPOBEAEHHBIX U3MEPEHUI U HAOIIOJeHUH (C OTIOpOil Ha CIpaBOYHYIO HH(POPMALIUIO).

Haxoautb BepOSATHOCTU Cy4allHBIX COOBITUI B M3YUYEHHBIX ONBITAX, B TOM YHUCIIE B OIbITaX
C PaBHOBO3MOXXHBIMH DJIEMEHTAapPHBIMU COOBITHSIMHU, B CEPHSIX MCIBITAHUM J0 MEPBOro ycrexa, B
CepHsIX UCTbITaHUK bepHymn.

HMeTh npeacTaBlIeHUE O CIIy4aliHON BEIMUYUHE U O PacIpeIe]ICeHUH BEPOSTHOCTEM.

HmeTs mpeacTaBieHHe O 3aKOHE OOJBIIMX YMCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CITy4yailHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCENT B IPUPOJIE U OOIIECTBE.



KAJIEHJIAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE 2025-2026 YYEBHBIN 'O /]
BEPOATHOCTB U CTATUCTUKA

7 KJIACC (34 YACA)
Ne KosauyecTBo yacoB JneKTpoHHbIe
HaumeHoBaHue pa3iesoB U TeM (uu¢posbie)
NMPOrpaMMbl Bcero Konrporeupie | Tpaxrieckie o0pa3oBaTebHbIE
paboTsl paboThl pecypest
bubanoreka [JOK
I | Tlpencrasnenue nanmpix 7 2 https://m.edsoo.ru/7f415fdc
2 OnucatenpHasi CTAaTUCTUKA 8 1 1 Eggglf/(;;eelicl)loorﬁ 17£415Fdc
. bubmuoreka [TOK
3 | Coyuainas usMeHIHBOCTS 6 ! https://m.edscl)lo.ru/7f415fdc
bubanoreka [JOK
4 | Benenue s eopuio rpagpos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTb ¥ UacToTa 4 1 bubanorexa [JOK
CITy4aiHOTOCOOBITHS https://m.edsoo.ru/7f415fdc
6 O0o001IcHNE, CHCTEMATH3AITHS 5 1 Bubnuoreka [IOK
3HaHUI https://m.edsoo.ru/7f415fdc
Hroro: 34 2 5
8 KIIACC (34 HACA)
Ne KoJinuecTBo yacoB JIeKTPOHHEIE
HaumeHoBaHue pa3aesioB U TeM (uugposbie)
NMPOrpaMmbl Bcero Konrporereie | Tpaxtieckite o0pa3oBaTe/IbHbIC
paboTbl paboTsl pecypesI
Bubmmorexka [IOK
I | Tosroperne kypea 7 kiacca 4 https://m.edS(I)_E).ru/7f4l7fb2
> OrnucarenpHas CTaTUCTHKA. 4 bubarorexa [TOK
PaccenBanmnenanHBIX https://m.edsoo.ru/7f417{b2
bubaroreka [TOK
3 | Muoxectsa 4 https://m.edsoo.ru/7f417fb2
4 | BeposTHOCTB CITy4aifHOTO COOBITHS 6 1 E;Iggl;l/ﬁee?sior{fﬂ 417602
Bubmmorexa [IOK
3 | Baenenue s eopuio rpagpos 4 https://m.edscl)_E).ru/7f4l7fb2
N bubanoreka [JOK
6 | Cuyuaidusie coburrus 8 2 https:/m.edsoo.ru/7f417fb2
7 O0o001IeHNE, CHCTEMATH3AITHS 4 ) bubmuorexa [TOK
3HAHUH https://m.edsoo.ru/7f4171b2
Hroro: 34 2 1
9 KJIACC (34 UACA)
Ne KosauyecTBo yacoB JneKTpOHHbBIe
HaumeHoBaHue pa3aesioB U TeM (uudpoBbie)
MPOrpaMMblI Bcero Konrporereie | Mpakrieckie o0pa3oBaTebHbIE
paboThI paboTsI pecypent
Bu6mmorexa IIOK
I | Mosroperme kypea 8 kiacca 4 https://m.edsllo.m/7f4la302
2 | DneMeHTHl KOMOWHATOPUKH 4 1 Eggg?ﬁeeliioﬁ 178412302
bubanorexa [IOK
3 | 'eomerpuueckasi BEpOATHOCTb 4 hitps://m.eds0o.ru/7f41a302




bubanorexa [JOK
# | Momumanna beprynn ¢ ! https://m.edsoo.ru/7f41a302
5 | CnyuaitHas BenM4nHA 6 bub6miorexa IIOK
Y © https://m.edsoo.ru/7f41a302
bubanorexa [JOK
6 | O0obmenue, xomrpors 10 ! https://m.edsoo.ru/7f41a302
Hroro: 34 1 2

ITHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne | Homep Tema ypoka Jara
ypoka B
pasneJe
1 IIpeacTraBieHne JaHHBIX
1 1.1 IIpencraBieHue TaHHBIX B TAOIUIIAX
2 1.2 [TpakTHiecKre BBIYUCICHHUS TT0 TAOJIUIHBIM JaHHBIM
3 1.3 M3BneueHne W HHTEPIPETAIVS TAOJIHIHBIX TaHHBIX
4 1.4 IIpaktudeckas padora «TaOuuIbn
s 15 I'paduaeckoe mpencraBiIeHNe TaHHBIX B BHIE KPYTOBBIX, CTOJIOMKOBBIX
(cTon0YaTHIX) qUArpaMm
6 1.6 UreHne U ocTpoeHue nuarpaMM. IlpuMepsl neMorpad@uIecKuxX quarpamm
7 1.7 IIpaktudeckas padora «JIuarpaMmMby
2 OnucarebHasi CTATHCTHKA
8 2.1 Uwncnossle Habopsl. CpenHee apupMeTHIecKoe
9 2.2 Menunana 9ucI0BOro Habopa. Y cTOHYHBOCTh METHAHBI
10 2.3 Menunana 9ucI0BOro Habopa. Y cTOHYHBOCTh METHAHBI
11 2.4 IIpaxtudeckas pabora «CpenHue 3HAUCHUSDY
12 2.5 HawnGombIiee 1 HaMMEHbIIIeE 3HAYCHHSI YUCIOBOTO Habopa. Pazmax
13 2.6 HawnGombIiee 1 HaMMEHbIIIeE 3HAYCHHSI YUCIOBOTO Habopa. Pazmax
14 2.7 HawnGombIiee 1 HaMMEHbIIIeE 3HAYCHHSI YUCIOBOTO Habopa. Pazmax
15 2.8 KontponsHas pabora o remam «IIpencraBnenne maHabx. OnucaTenbHAs
CTaTHUCTHKA»
3 Cayuaiinasi ©3BMEHYHBOCTh
16 3.1 CrnydaiiHasi ”3MEHYHMBOCTD (TIpUMEPHI)
17 3.2 YacToTa 3HAaUEHUI B MAaCCUBE JaHHBIX
18 33 I'pynoupoBka
19 34 I'ucrorpamMmsl
20 3.5 I'ucrorpamMmsl
21 3.6 [IpakTryeckas padora «CiydaiiHasi H3MEHIHBOCTEY
4 BBenenue B Teopuio rpagos
22 4.1 I'pad, BepmmHa, pedpo. [IpeacrasieHne 3a1a4u ¢ MOMOIIBIO rpada
23 49 CreneHb (BaJICHTHOCTB) BepIIUHBL. Urcio pé0ep u cyMMapHasi CTEIICHb BEPIITUH.
Ilens v muk
24 4.3 ens u muki. [TyTe B rpade. [IpencrasiaeHue o CBI3HOCTH rpada
25 4.4 IIpencrasiaeHue 00 OpUESHTHPOBAHHBIX Ipadax
5 BeposiTHOCTB UM YacTOTa CJIYy4YaiiHOTr0 COOBITHSA
26 5.1 CiyuaiiHbli OIBIT U ciIy4aiiHOE COObITHE
27 59 BeposiTHOCTE U yacToTa coObITHS. POJIb MajOBEPOSITHBIX U IPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOE U B 00IIIeCTBE
28 53 MoHeTa 1 UrpajgbHas KOCTb B TEOPUH BEPOSATHOCTEH
29 54 ITpaktuueckas pabora «HacTtoTa BeIAISHUS OpJIay
6 O000meHne, cucTeMaTu3alust SHAHUH
30 6.1 KonTtponsHas pabora o temam «CirydaliHas U3BMEHIUBOCTh. [ padsl.
BeposTHOCTh CIy9aiftHOTO COOBITHS
31 6.2 IToBTOpenue, 0600menue. [IpeacraBieHne TaHHBIX
32 6.3 IToBTOpenue, 0606menne. OnucarenpbHas CTATUCTHKA
33 6.4 IToBTOpenue, 0606menne. CiayyaiiHasi HK3MEHUYUBOCTh
34 6.5 IToBTOpeHue, 06001eHne. BEpOATHOCTh CIYYaHOTO COOBITHS




8 KVIACC

Ne | Homep Tema ypoka Hdara
YPOKa B
pasaeie
1 IloBTOpEeHue Kypca 7 Kjiacca
1 1.1 IIpencraBnenue nanuaeix. OnmcarenbHask CTATUCTHKA
2 1.2 Crnyyaiinas naMeHunBocTh. CpelHHE YHCI0BOT0 Habopa
3 1.3 Crnygalinbie coObITHs. BepOsITHOCTH B 4aCTOTBI
4 1.4 Kiaccuueckue Moenu TeOpHUH BEPOSITHOCTEM: MOHETA U UTpaJibHAsi KOCTh
2 OnucarejbHas ctaTucTUKA. PaccenBanne JaHHBIX
5 2.1 OTKIIOHEeHHUS
6 2.2 Jucnepcus urcioBoro Habopa
7 2.3 CraHgapTHOE OTKIOHEHHE YHMCIOBOTO Habopa
8 2.4 JlnarpaMMBbl paccerBaHMsI
3 MHo:kecTBa
9 3.1 MHoXxecTBO, TOAMHOKecTBO. OTiepanuy HaJl MHOKECTBaMH: 00BeINHEHHE,
nepecedeHne, JOMOTHEHHE
10 32 CBoiicTBa orepanuii HaJi MHOKECTBAMH: TIEPEMECTUTEIBHOE, COUETATEIBHOE,
paclnpeieuTeIbHOe, BKIIOUCHUS
11 33 I'paduueckoe npecTaBICHUE MHOXKECTB
12 34 KoHnTponbHas pabora no temam "Cratuctuka. MHoxecTBa"
4 BeposiTHOCTB ci1y4aiiHOro coOBITHS
13 4.1 OnemenrapHble coObIThs. CyyaiiHble COOBITHS
14 4.2 briaronpusTcTBYIOIIME dlIeMEHTapHbIe cOOBITHsI. BeposiTHOCTH cOOBITHI
15 4.3 briaronpusTcTBYIOIIME dlIeMEHTapHbIe cOOBITHsI. BeposiTHOCTH cOOBITHI
16 4.4 OMnBITHI C PABHOBO3MOKHBIMH JJIEMEHTapHBIMU COOBITUsIMU. CiyuaiiHbIi BBIOOD
17 4.5 OMnBITHI C PABHOBO3MOKHBIMH JJIEMEHTapHBIMU COOBITUsIMU. CiyuaiiHbIi BBIOOD
18 46 [MpakTryeckas pabora "OMNBITH C PABHOBO3MOXKHBIMH 3JIEMEHTaPHBIMHU
coObITUsIMH"
5 Beeagenue B Teopuio rpagos
19 5.1 HepeBo
20 59 CaoiicTBa AepeBa: eMHCTBEHHOCTD IIyTH, CYIIIECTBOBaHHUE BUCSUEH BEpPIIUHEI,
CBSI3b MEX/IY YMCJIOM BEPIIHMH M YUCIIOM pEbep
21 53 IIpaBuI0 YMHOXEHHUS
22 54 IIpaBuiio YMHOXKEHUS
6 Cayuaiinble co0bITHS
23 6.1 [TpoTHBOMNOI0KHOE COOBITHE
24 6.2 Huarpamma Diinepa. O0beiMHEHNE U IEpECeUeHUe COOBITUI
25 6.3 HecoBMmecTHBIE cOOBITHS. POpMYyIIa CIOKEHHS BEPOSITHOCTEH
26 6.4 HecoBMmecTHBIE cOOBITHS. POpMYyIIa CIOKEHHS BEPOSITHOCTEH
27 65 IIpaBuiio yMHOKEHUSI BEPOATHOCTEN. Y CIIOBHAs BEPOATHOCTh. HezaBucumele
cOOBITHS
28 6.6 IIpaBuiio yMHOKEHUSI BEPOATHOCTEN. Y CII0BHAs BEPOATHOCTh. HezaBucumele
cOOBITHS
29 6.7 IIpencraBienue caydyailHOro SKCIEpUMEHTA B BUJIE JIepeBa
30 6.8 IIpencraBienue cayyailHOro SKCIIEpUMEHTA B BUJIE JepeBa
7 O06001menne, CHCTEMATH3AIUS 3HAHUI
31 7.1 [ToBTOpenue, obodmenue. Ilpencrapienne naHHbIX. OnucareabHas CTATUCTHKA
32 7.2 [ToBTOpenue, obobmeHue. ['padsl
33 7.3 KontponpHas pabora o remam "Cayuaiiabie coObITHS. BeposTHOCTE. ["padbr”
34 7.4 0O06001eHKe, CUCTEMAaTH3ALKs 3HAHUI
9 KVIACC
Ne Ne ypoka B | Tema ypoka Hdara

n/n pasnede

1

IloBTOpeHue kypca 8 kiaacca

1 1.1

HpeﬂCTaBJ’IGHI/IC JaHHBIX

2 1.2

OnucartenbHast CTATUCTHKA




3 1.3 Omneparuu HaJi COOBITUSIMU
4 1.4 HesaBucumoctsb coObITHIA
2 DJIeMeHTbl KOMOUHATOPUKH
5 2.1 KomOnHaTopHOE IPaBUII0 YYMHOXKEHUS
6 2.2 IlepectanoBku.®akropuan. CoueTaHus U YUCIOCOYETAaHUH
7 23 Tpeyroasnuk Ilackans
8 24 [MpakTryeckas padora "BrrunciieHne BEpOsSITHOCTEN C HCIIOJIb30BAHUEM
KOMOMHATOPHBIX (DYHKIIMH 3JIEKTPOHHBIX TabuI"
3 I'eomeTpuyeckas BepOATHOCTh
9-12 3.1 I'eomeTprueckas BeposiTHOCTh. City4aliHbIil BHIOOPTOUKHH3 (YUTYPBI
HAIIOCKOCTH,U30TPE3Ka, U3AYTHOKPYKHOCTH
4 HUcnbiTanusabepHy/uin
13-15 4.1 HcnsiTanue. Ycnex u Heyaada. Cepust MCIIBITaHUM J0 TIEPBOTO yclexa
16-17 4.2 Ucnbitanus bepuynian. BeposiTHocTH cOOBITHI B CEpUMHCTIBITAHUN
bepryinu
18 43 [Mpaktuyeckas padora "UcnbiTanust bepuymim"
5 Cayuaiinasg BeJINUYUHA
19 5.1 CnyualiHasiBeIMUMHAU paclpelelieHUe BEPOATHOCTEN
20 52 MaremaTriecKOe0KU TaHUECHU TUCTICPCUSACITYYaiTHOM BEJIMYUHBI
21 53 [IpumepbIMaTEMaTUYECKOTOOKUAAHUAKAKTEOPETUIECKOTOCPEAHETO
3HAYCHHSBEIINIHHBI
22 5.4 [NonsATHE 0 3aKOHE OONBIIHXIUCEI
23 5.5 N3mepeHneBeposaTHOCTENC TOMOLIBIO YaCTOT
24 5.6 [IpuMeHeHne 3aK0Ha OOJIBIINX YUCEI
6 O6o01meHne, KOHTPOJIb
25 6.1 O6o00meHne, cucTeMaTu3anusg3HaHui. [IpeacraBieHrue TaHHbIX
26 6.2 O0600menne, cucremarn3anys 3HaHni. OnucaTenbHasCTaTUCTHKA
27 6.3 O6o0menne, cuctemMatu3anus 3HaHul. [IpencraBieHre JaHHBIX.
OnmcatenbHasi CTATUCTHKA
28 6.4 O0001IeHNe, cCUCTeMaTH3aIMs 3HaHUH. BeposTHOCTh ciry4aifHOTO COOBITHS
29 6.5 0O06001eHne, cucTeMaTH3aIus 3HaHuH. BeposTHOCTh cIIy4aifHOTO COOBITHS.
OneMeHThl KOMOMHATOPHUKH
30 6.6 0O0001eHNe, CHCTEeMaTH3AIs 3HAHUH. DIIeMeHTHl KOMOMHATOPHUKH
31 6.7 0O0001IeHNe, CHCTeMaTH3aIs 3HAHUH. DJIeMEeHTHl KOMOMHATOPUKH.
CiryuaiiHble BETMIMHBIN pacIipeaeneH st
32 6.8 O06o06menne, cuctemarn3anus 3HaHni. CirydaifHbIe BEeTMYUHBI 1
pacrpeaeneHus
33 6.9 HroroBast KOHTpOJbHas paboTa
34 6.10 O06001IEeHNE, cCUCTEMATH3AIMS 3HAHUI

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O NTIPOLUECCA
Texnuveckue cpeacTsa o0y4eHus

- Komnerotep

- [Ipoextop

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
BepositHOCTB M cTatucTHKa. 7-9 kiaccsl. B 2-x gactax. U.1 / Beicoukuii U.P., Smenko U.B —
Mockga : IIpocsemenue, 2023
BepositHOCTB M cTatucTHKa. 7-9 kiaccsl. B 2-x gactax. U.2 / Beicoukuii U.P., Smenko U.B —
Mockga : IIpocsemenue, 2023




MEOJUYECKHUE MATEPHAJIBI UISA YYUTEJIA

Matemaruka. BepoaTHOCTh U cTaTHCTHUKA : 7—9-e Kiacchl : 0a30BbIil ypOBEHb : METOAMUYECKOE
nmocoOue K IpeIMETHON JTMHUU yYeOHUKOB 1O BeposATHOCTH U cTaTucTuke U. P. Bricorkoro, U. B.
Smenko nox pen. Y. B. AAmenko. — 2-e uza., crep. — Mocksa : [Ipocsemenue, 2024
MaremaTrka. YHUBEpCAIbHBII MHOTOYPOBHEBBIN COOpHUK 3amay. 7 — 9 kiaccel. Yueb. mocodue
s obmeobpazoBaTenbHbiX  opranmszamuid. B 3 u. U3, Craructuka. BeposSTHOCTB.
Kombunatopuka. Ilpaktuueckue 3amaum / W. P. Beicomkuii, M. B. Smenxko — Mocksa :
IIpoceemenue, 2020

Teopust BeposiTHOCTEN U cTaTUCTHKA. KOHTpOIbHBIE pabOTHI U TPEHUPOBOYHBIE 33/1a4H. 7-8 Kiacc.
/ B.B. boponkuna, 1.P. Beiconkuii, [1.1. 3axapos, 1.B. Amenko — M.: MITHMO, 2011

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU

UHTEPHET

bu6mmoreka LIOK https:/m.edsoo.ru/7f415fdc

bubnuorexa MO

https://uchebnik.mos.ru/catalogue?subject_program_ids=33589997&class_level ids=7

http://www.school.edu.ru/ -Poccuiickuii 00pa3oBareabHBINA TOPTAT;

http://www.1september.ru/ru/ - razera «llepBoe ceHTIOps»;

http://all.edu.ru/ - Bce oOpa3oBanue MuTEepHET;

www.rusedu.net - cereBoe cOOOIIECTBO MEIaroros;

www.rusedu.ru - apxuB yueOHbBIX IPOrpaMM U MPE3EHTALUH.
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