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IMosicuuTeILHAS 3aIMCKA

IIporpamma mo maremaTuke Uit S5 - 9 KJjaccoB (zmajee mporpamma) paspaboTaHa B
coorBeTcTBUM C 3akoHOM Kwipreckoir Pecnybnuku «O06 obpasoBanum», ['ocynmapcTBeHHOTrO
00pa3oBaTenpHOro cTaHnapra cpegHero oopazosanus KP, npeamerHoro crangapra mo MareMaTuke
5 - 9 kiaccsl u basucHoro yuebHoro miaHa s o0meo0pa3oBaTenbHbIX opranu3amuid Ha 2018 —
2019 y4eOHBIH TO/I.

Heabi0 mporpamMmsl sBISieTCS OOHOBJICHHE MAaTEMaTHYECKOTO COAEP)KaHUS Ha OCHOBE
HAllMOHAIBHBIX TPAJUIMH M MHPOBOTO OIBITA,  OOECHEYCHHWE EIUHCTBA MaTEeMaTHYECKOTO
0o0y4eHHs M BOCIHTaHHs, COANTaHCUPOBAHHOCTH MHBAPHAHTHOTO W DJIEKTHBHOTO MaTepuala, a
TaKKe y4eT JJUYHOCTHBIX IIPHOPUTETOB B CHCTEME HEIIPEPHIBHOTO MAaTeMaTHYeCKOro 00pa30BaHusl.

IIporpamMa opueHTHPOBAHA HA UHTEJUICKTYaIbHOE Pa3BUTHE JTMYHOCTH, KOTOPBIH
Croco0eH OBICTPO alanTHPOBATHCS K N3MEHEHUSIM B OKPYXKAIOLIEM MHPE, 1aBaTh MIPABUIIbHYIO
OLICHKY Pa3JInYHbIM CUTYAI[HSIMUA TOTOBBIX aKTHBHO y4acTBOBATh B OOIIECTBEHHOM KU3HH. MIMeTh
OCHOBBI HAYYHBIX B3IJIZ0B HA MHUP, OBITH AYXOBHO, (PU3NUECKH U MHTEIUIEKTYAJILHO Pa3BUTON
JMYHOCTBIO. B TOXXe BpeMsi B IporpaMMe YUITEHBI ITPEIMETHbIE 0COOCHHOCTH MaTEMATHUKH B
cHCTeMe OOILIEero CpeaHero 00pa3oBaHus, ee LU U 3a1a4H.

MaremaTrueckoe 0Opa3oBaHHME ydalIUXcs 5 - 9 KIIACCOB OCHOBBIBACTCS Ha CIIEAYIOIIUX
NPUHIIMIIAX:

» ydeT BO3pACTHBIX, IICHUXOJIOTHYECKHX  BO3MOXKHOCTEH  JIeTei, a  Takke
STHOKYJIBTYPHBIX, PETHOHAJIBHBIX M HAIIMOHAIBHBIX OCOOCHHOCTEW B Tpolecce
00yYeHUS MPEMETY «MaTeMaTUKay;

» LleNeHanpaBieHHOe (OPMUPOBAHUE JKU3HEHHO Ba)KHBIX HABBIKOB MBICIUTEIBHON U
o0ieMaTeMaTnyeckon KyinbTypbl;

» ycWJIeHHWe MPUKJIAaTHON U MPaKTHYECKOH HANPaBICHHOCTH 00y4YEeHUsI MaTeMAaTHKE;

» CHCTEMHAas pealu3alus BOCIUTATEIFHOTO TIOTEHIMANAa Kypca MaTeMaTHKH,
VHIUBHIyJIbHBIX CIIOCOOHOCTEH ydaIuxcst U p.

Jlnst peanu3anuy JAaHHBIX TPUHIMIIOB B TIporiecce OOyYSHHS MaTeMaTHKE HCIOJIb3yeTCs
KOMITETCHTHOCTHBIH TIOIXOZ, KOTOPBIA TpennoiaraeT pa3BUTHE Yy YYEHHKA CIOCOOHOCTH
CaMOCTOSITENTFHO TPUMEHSATh NPHOOPETEHHBIE MaTEeMAaTWYeCKHe 3HAHWSA M yMEHHUS B y4eOHOM,
JMYHOH U B TPYIOBOI JESITEIEHOCTH.

OO0masi xapakTepucTuka y4yeoHoro npeamera. IlIkonbHblli Kypc MaTemMatuku B 5 - 9
KJIaccaX COCTOMT M3 TECHO B3aMMOCBSI3aHHBIX Y4EOHBIX MaTepHallOB, KOTOpble 0OBEIUHSIOTCS B
CIIEAYIOIINE COAEPIKATEIIbHBIE JINHUU:
qucia U BEIYUCICHUS;
anreOpandeckre BBIPAKEHMUS;

MPOCTPAHCTBO U (POPMBI;
® DJIEMEHTHI CTATUCTUKU U TEOPUH BEPOSTHOCTEH.
MaremaTnueckoe o00pa3oBaHME B IIKOJE CKIAJbIBACTCd M3 CIEAYIOMIHUX Pa3J/IeioB:

apupmeTnka, anredpa, TEOMETpHs, DJIEMEHThl KOMOMHATOPUKH, TEOPUU BEpPOSATHOCTEH,
CTaTUCTHKH M JOTMKH. B CBoell COBOKYIMHOCTHM OHM OTpa)xxaroT OOraTbhlii OMNBIT OO0y4YEHUS
MaTemaTuke B KbIprel3cTaHe, yUUTHIBAlOT COBPEMEHHBIE TEHJEHIIMN PAa3BUTHS OTEUECTBEHHON U

3apyOeKHOM IIKOJIBI M MO3BOJISIIOT PEain30BaTh MOCTABJICHHBIE MEepe]l MKOJIbHBIM 00pa30BaHUuEM
e Ha HHGOPMAIMOHHO EMKOM M MPAKTUYECKU 3HAUUMOM MaTepHaie.



Apu¢pmeTuka TnpuU3BaHa CIOCOOCTBOBaTh NPUOOPETECHUIO YUYAIIUMHCS MPAKTHUECKUX
HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOM ku3HHU. OHA CITY)KUT 0a301 JJIsi BCETO JaIbHEHIIIETO
M3YYCHHUS] MAaTEMaTHKH, CIOCOOCTBYET JIOTHYECKOMY MBIIUICHUI0O U (OPMUPOBAHUIO YMEHHUS
TMI0JIb30BAThCS BEIYUCIUTEIILHBIME allTOPUTMAMH.

Adaredpa HareneHa Ha (opmupoBaHHE OOIIEMATEeMAaTHYECKOTO ammapaTta JJis pPelICHHUS
3alad MO0 MaTeMaTHKe, CMEXKHBIX MPEIMETOB, OKpY)KaloIleld peanbHOCTH. S3bIK anredopbl
MOMYEPKUBACT 3HAUYEHHWE MaTEeMaTHKHM KaK yHHUBEPCAIBHOIO SI3bIKAa JJIS  MOCTPOCHUS
MaTEeMaTHYeCKUX MOJIENel, MPOIECCOB W Pa3IMYHBIX SBICHUM peanbHOro mupa. OmHol u3
OCHOBHBIX 33/1a4 W3Y4YEHHUsI aIreOphl SBISETCS Pa3BUTUE AITOPUTMUYECKOTO U (DYHKIIMOHAIBLHOTO
MBIIUJICHHS, HEOOXOJAMMOTO Ui JajdbHEHUIEro OCBOCHHUS Kypca MaTEMaTHKH; OBJIAJICHUE
HaBBIKaMU JICTYKTUBHBIX PACCYKICHUH U arapaToM MaTeMaTHYECKOTO aHau3a.

I'eoMeTpusi — OJMH U3 BAXHEHIIMX KOMIIOHEHTOB MAaTEMAaTHYECKOTO OOpa30BaHMSI,
HeoOxomuMmasi JUII  MPHOOPETEeHUsT KOHKPETHBIX 3HAHWUH O (QuUrypax W €ro CBOWCTBAX,
MPOCTPAHCTBEHHBIX Te€J, a Takke MPAKTUYECKH 3HAYMMBIX YMEHUH MO0 TMOCTPOSHUIO
AIIEMEHTApHBIX JUHUHM, (uryp u ux koMmOuHaimii. dopMUpoOBaHHE MATEMATUYECKOTO SI3bIKa
omucaHus OOBEKTOB  OKpY)KalIled JAeHCTBUTENBHOCTH, pPAa3BUTHE  IPOCTPAHCTBEHHOTO
BOOOpaKEHUSI U UHTYHUIIMH, MATEMAaTHUYECKON KYJIbTYPhI U SCTETHUECKOTO BOCIUTAHUS yUaIlIUXCsl.
W3ydeHne reoMeTpuu BHOCUT BKJIQJ B Pa3BUTHE JIOTUYECKOTO MBIILICHUS, B (POpMHUpOBaAHUE
HAaBBIKOB JIOKA3aTeIbCTBA M MPOCTPAHCTBEHHOT'O BOOOPAKEHUSI.

DJIeMeHThI JIOTHKU, KOMOUHATOPUKH, CTATUCTUKH M TEOPUU BEPOSITHOCTEl
CTAHOBSATCS 0053aTEIILHBIM KOMIIOHCHTOM IIIKOJILHOTO MaTEMaTHIEeCKOT0 00pa3oBaHus,
YCUJIMBAIOIIUM €T0 MPUKIATHOE U MPAKTUYECKOE 3HAUeHHEe. ITOT MaTepual HEOOXOAUM, TIPEKIE
Bcero, s GopMUpOBaHUs (PYHKIIMOHAIBHON TPAMOTHOCTH — YMEHUH BOCTIPUHUMATH U
aHAIIM3UPOBATh MHPOPMAIIHIO, TPEACTABICHHYIO B PAa3IUYHbBIX (hOpMax, MOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTUX peaTbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH TPOCTEHIIIHE
CTaTUCTUYECKUE M BEPOSTHOCTHBIE pacueThl. M3yueHrne 0ocCHOB KOMOMHATOPHUKH TTO3BOJIUT
YYaIUuMCs OCYIIECTBIISATh PACCMOTPEHUE BCEBO3MOXKHBIX CITyJaeB, epedop U MoJICYET Yuciia
BapUAHTOB, IPH PEIICHUU TPOCTCUINTUX MPUKIAIHBIX 3a]1ad.

[Ipy w3ydeHWUW CTATHCTHKU M TEOPHUH BEPOSATHOCTEH OOOTAIaloTCsS IPEACTABICHUS O
COBPEMEHHOW KapTHHE MHpa W METOJaX ero HCCIeNOoBaHUs, (OPMUPYETCS TOHHMAHUE POJIH
CTaTHUCTUKH KaK HCTOYHHKA COILMAIbHO 3HAYMMOW HH(POpPMAIMHM, U 3aKIAJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIICHHUS.

MaremaTtnueckass KyabTypa SBISETCS HEOTHEMIIEMOH YacThi0  OOIIEYeIOBEYEeCKOU
KYJIbTYpPBI, IOOTOMY KKl KYyJIBTYPHBIA YEIOBEK B OOIIECTBE JOJKEH MMETh OMpPEEICHHbIN
YpOBEHb MaTeMaTHYeCKOW IOATOTOBKH. MaTeMaTHKa BHOCHT ONPEICICHHBIH BKIAA B
paciMpeHre HayqHBIX B3TJISZI0B HA MUD, B PA3BUTHE YMCTBEHHBIX CITOCOOHOCTEH, YUUT MBICIIUTH
a0CTpaKTHO W CHOCOOCTBYET (OPMHUPOBAHUIO JIOTUUECKOW TPaMOTHOCTH. B Hacrosiee Bpems
METOJIbI MaTeMAaTHYECKUX HWCCIICIOBAaHUN IMUPOKO HCIIOJNB3YIOTCS B HayKe, TEXHUKE WB
Pa3IMYHBIX TEXHOJOTHAX. MaTeMaTuuecKuil anmnapar IIMpoKo MIPUMEHSETCSl He TOJIBLKO B HAayKe, B
MPOU3BOJICTBE, HO W B TIOBCEJIHEBHOM IKM3HH KaXJI0TO yenoBeka. lcmonb3oBaHue
MaTEeMaTHYECKOTO s3bIKa MPHUYyYaeT YYeHHWKa BBIpaXKaTh CBOM MBICIU TOYHO, KpPaTKO, SICHO U
MOHATHO U T.JA. [lepeuncieHHble KauecTBa ONMPEACIIIOT OCHOBHBIC 33/1a4M O0yUeHUs yJaliuxcs B
IKOJIE TIO MPEIMETY «MaTeMaTHKa.

OcHoBHBIE LeJTH M 3212491 00y4YeHHI0 MaTeMaTHKe:
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e (dopMHupOBaHME Yy YydYallUXCSd IOHATHH O MaTeMaTHYECKUX HJIeAX, CHCTEMax,
METO/IaX U ONpe/IeIeHHE UX POJIH B TIO3HAHUU MUPA;

® UCMOJB30BAHUE MOJYYCHHBIX MATEMAaTHUYECKUX 3HAHHUN B MOBCEIHEBHOM KU3HU U B
y4eOHO-TI03HABATEIBbHON JESITEIBbHOCTH YYallUXCs, B PA3BUTHH OOIICy4eOHBIX
YMEHHH ¥ KJIIOYEBBIX KOMIIETEHTHOCTEH, HEOOXOAMMBIX ISl OCYLIECTBICHHS
caMmoo0pa3oBaHus;

® pa3BUTHE YMEHHI CaMOCTOSTEIbHO paboTaTh C MaTeMAaTHYECKHMMHU UCTOYHHKAMU U
UHQOPMAIMAMH, a TAKXKE MOIH30BATHCS TTOJYYCHHBIMU 3HAHUSMU,

® pa3BUTHE HMHTEpEca y ydJaluxcs K NpPeAMETy MaTeMaTHKa, IO3BOJISIOUIETO UM
MPAaBUIIBHO M CO3HATEIBHO BHIOPATH MPO(heCcCHOHAIBHYIO HAIIPABICHHOCTb.

B wHacrosimiee Bpemss B IKoyiax (Kigaccax) € PYCCKUM SI3bIKOM OOYYCHHS YUYHUTENsS M

yYaIuecs MoJIb3YIOTCS POCCHIUCKUMU YU4eOHO-METOINICCKUMU KOMITICKCaMH (Y4eOHHUKH, TIOCOOHS
JUIS yUYUTENeH, AUIaKTHUECKUEe MaTepUalbl, TECTOBBIC 3aJaHusl, pabo4yue TeTpaau U T.1.).
OnHMM W3 BaOXHEHIIMX aCIEKTOB MOJCPHH3AIMH COJICPXKAHUS MaTEMaTHYEeCKOro 00pa3oBaHUs
MOCIIEHUX JIET SIBJISIETCS BKJIIOYEHHE B IIKOJIBHYIO MPOTPAMMY 3JIEMEHTOB TEOPUU BEPOATHOCTEH U
CTaTUCTUKHU. DTO OOYCIIOBJIEHO TOH POJbIO, KOTOPYIO MIPAlOT BEPOATHOCTHO — CTATUCTHYECKUE
3HaHHUA B 00IIe00pa3oBaTeIbHON TMOJArOTOBKE COBPEMEHHOIO 4uejoBeKa. be3 MHHMManbHOM
BEPOSITHOCTHO — CTAaTUCTUYECKOW TPAMOTHOCTH COBPEMEHHOMY YEJIOBEKY TPYIHO aJE€KBAaTHO
BOCIPUHUMATH COIMANBHYIO, MOJUTUYECKYI0, PKOHOMUYECKYI0 HH(OpMalnHui0 U Ha €€ OCHOBE
MPUHUMATh OOOCHOBAHHBIC peIIcHHs. VI3ydeHHe JJIEMEHTOB KOMOWHATOPWUKH, CTAaTHCTUKH U
TEOpUHU BEPOATHOCTEH 11eleco00pa3HO HAYMHATh B HAYAJBHBIX U CPEAHHX KJlaccax.

JlanHasi mporpaMMa MMEET BEIOMCTBEHHBIA CTATyC W CIY)KHUT OCHOBOH JUIsI pa3pabOTKu
PETHOHANBHBIX U IIKOJIBHBIX padOYMX MPOrpaMM MaTeMaTUYECKOTO 0O0pa3oBaHUs, U MPUHUMACTCS
BO BHUMaHWE aBTOpaMU M COCTAaBUTEISIMH Tpu cosnanuu ydeOnnkoB (YMK) mo mpenmery
MaTeMaTHKa.

Cpok peaymsarnuu niporpammbl 2018 — 2019 yueOnbiii ron. B mocnenyromue rojsl B
YCTaHOBJICHHOM TOPSIKE B IPOrpaMMy MOTYT ObITh BHECEHBI OTACIbHbBIC H3MEHEHHUS.

KoHTponb 3a peanuzamnueil mporpaMmbl OCYIIECTBIIIET MMHHCTEPCTBO 00pa3oBaHUs W

Hayku Keipreizckoit PecriyOnnku, a Takske MECTHBIE OPTaHbl YIIPaBJICHUS 00pa30BaHUEM.

Crpykrypa Kypca
B cuity Bo3pacTHBIX 0COOEHHOCTEH ydalMXcsi Kypc MaTeMaTUKH JUIsi OCHOBHOW IIKOJIBI
nemutes Ha 3 crynenu: | - IV, V - VI; VII - X kiaccel. B HauanbHBIX BYX CTYNEHSX W3ydaeTcs

npeamer «MaTemaTukay, Ha IMOCJeIHel cTyneH! - «Anredpa 1 Hadana aHaiuza» u «l'eomeTpusi».

OOyueHue B LIKOJIE BEJETCS MO BbIIIENEPEUNCICHHBIM npeameTaMm. CTpykTypa Kypca U eé
CoJiepKaHUEe CTPOMUTCS HAa OCHOBE JIMHEHHO-KOHIEHTPHUUECKOTO MOAX0Ja, T.€. y4eOHBIH MaTepual
Ha Ka)kJI0H HOBOU CTYIEHM 00y4YeHUs, paCIIUPSETCs M 00001aeTcs MO CPAaBHEHUIO C TPEIBLTYIIIM.
Ha BTOpBIX M TpeThUX CTYyNEHSAX OOy4YeHMs IeJIecOO00pa3HO HCMOIb30BaHUE (DYHKIIMOHAIBHO-
rpaduyecKkoro MoAXoAa WIM APYrux. OTO 3aBUCUT OT AaBTOPCKOTO IMMOAXO0/a M KOHLEMIUU
UCTOJIb3yeMOro yuyeOHuKa.

Copepxxanue o0yyeHus

VY4ueOHbIIl MaTepuall MO TNpeAMEeTy «MaTeMaTHKa» TECHO B3aHMMOCBS3aH C BOINPOCAMH,
00BEIMHSIONIMMY OCHOBHbIE HampaBiieHus: «Hucna u BerurcieHus», «OyHKIusI», «YpaBHEHUE U
HepaBeHCTBa» «CBoiicTBa Guryp» u T.4. Bce TeMbl 00beeHbl MO COAEPIKATENBHBIM JIMHUSAM U
pacmpesiesieHbl Mo KiaccaM. OTO JaeT BO3MOXKHOCTh YUWUTENIO OLEHUTh 3HAUEHHE U MECTO
COJIepKaHUs KaXJI0M KOHKPETHOW TEeMbI, IPABUIBHO PYKOBOJCTBOBATHCSA HYKHBIMH MaTepualaMu
B Iporiecce OOydYeHHs], IIeJICHANPaBICHHO OpraHW30BaTh IIOBTOPEHHE, O000IIEeHHe Kypca,
VH/IMBUYAIBHYIO U CAMOCTOSTENIbHYIO Pa0OoTy € yJalluMHCS.

Conep:kanue 00ydeHusi Kypca MaTeMaTHKH B 5 — 9 kiiaccax.
(TemaTH4ecKkoe IIAHHPOBAaHUE).



B sTOoM pa3znmene ngaH mpuMepHBII 00bEM YacOB BBIACICHHBIE HAa H3yYEHHE KaXKIO0TO
KPYIIHOT'O pa3jieNna WM TEMBbL. YUUTENb B COOTBETCTBUM C CUTyallUEd MOYKET BHECTH U3MEHEHUS U
CaMOCTOATENILHO OIIPENEIIUTh KOJIUYECTBO YaCOB, OTBOAUMBIX HAa U3YYCHUE TOM MUIIM MHOU TEMBI B
paMKax IpeAOoCTaBICHHbBIX YACOB 110 Y4eOHOMY IUIaHY.

O:xunaembie pe3y/abTaThl

OTOT paszen ONpeneisieT ypOBEHb 3HAHMN M OCHOBHBIC KOMIIETCHLIMH Y4YalUXCs IOCIE
M3YUYEHUS KaXJOU COJepKATeIbHOM TMHUM U CTyNeHn o0yueHus. B 3Tom paszerne Takke BBEACHBI
OCHOBHBbIE TPeOOBaHUS K 00IIey4YeOHBIM YMEHUSAM U MaTEMATUYECKUM KOMIIETEHOCTSIM.

MexnpeaMerHble CBf3H II0KA3bIBAIOTCSI OCHOBHBIE IIyTM HCIIOJIb30BAHMS 3HAHUU U3
JPYTUX TIPEJMETOB Ha ypOKaX MaTeMaTHUKHA M KaK MCIOJB3YETCSl MATEMAaTUKA U IIPU HU3YYCHHUH
JIPYTUX OCOOEHHO €CTECTBEHHOHAYYHBIX IIPEAMETOB.

MeTtoanyecKue peKoOMeH auuu

B o0yuyenun yvammxcsi MaremMaTHKe HNPUCYTCTBYIOT oOpa3oBaTelibHasi, BOCIUTATENbHAs U
pa3zBuBaromas mend. C y4eToM BO3PACTHBIX OCOOCHHOCTEH yYaluxcs HEOOXOIUMO KOMILJIEKCHO
pelaTh ¥ y4uThIBaTh HAYUYHYIO M Y4eOHYIO crelM(UKy nmpeaMera MaTeMaTHUKU. YUHUTEI0 JaeTcs
BO3MOKHOCTH (ITPaBO) CaMOCTOSITEIILHO BBHIOMPATh METOAWYECKHE MyTH peIIeHus 3Tux 3amad. s
BBINOJIHEHUST TpeOOBaHUN cTaHAapTa OOydeHHMsl  LeslecoOOpasHO  NMPUMEHUTh  YPOBHEBYIO
maddepeHranuo. IT0 OOBICHAETCS TEM, YTO HEKOTOpPhIe YydJalluecs OrpaHUYHMBAIOTCS
00s13aTeNIbHBIM MHUHUMYMOM, KaK yKa3aHO B Iporpamme, a Jpyrue, JIOCTHraloT €ro  CBOMMHU
ciocoOHOocTsIMH. [IpsiMasi 00sI3aHHOCTh ~ K@KIOTO YYaIIerocs JOCTUYh 00S3aTEIbHOTO  ypPOBHS
MOJIrOTOBJICHHOCTH M0 MaTeMmaruke. HeoOxomumo ynenuTe ocoboe BHMMaHHE TEM ydallumcs,
KOTOpPBIE 3aMHTEPECOBaHBI B OoJiee TTyOOKOM H3y4e€HUH MAaTEeMAaTHKH, U Ha YYCHUKOB OJapEHHBIX
MaTeMaTH4ecKuMu crocoOHocTsiMU. Co37aTh UM yCIOBHS, YTOObI OHM MPaBHIBHO BBIOpaIN
poMIbHBIE KYPChl, y4aCTBOBAIM B Pa0OTE MaTEMaTHYECKUX KPYKKOB, OJIMMITHAaX U KOHKypCax.
J1st 5TOro HeoOXOAMMO MPAKTUKOBATH IPUMEHEHNE MHHOBAIIMOHHBIX M COBPEMEHHBIX TEXHOJIOTHU,
METOJI0B, POPM U CPEICTB 0OYUEHHUS.

[Tpu npumeHeHuun MeToJ 0B U (opM OOy4YeHHS HYXKHO YUYHUTHIBATh HHJIUBUAYaJIbHOCTH
Kaxaoro ydeHuka. llerecooOpa3HO HaydWTh yUEHHKA CaMOCTOSITENIEHO paboTaTh ¢ Y4eOHUKOM,
JIONIOJTHUTENBHON  NUTepaTypoil W MHQPOPMALMOHHBIMM  HCTOYHHUKAMHU  (MCIIOJIb30BaHHE
MIPOBEPOYHBIX BOTIPOCOB MPU YCBOSHUH HEKOTOPHIX MAaTEPUAIOB, KPATKOE OMMCAHHE TEOPEMBI U X
JI0Ka3aTeNNbCTB, CO3JaHHe OOOOIIEHHBIX CXEM, ONMOPHBIX CUTHAJIOB, TaOJMIl U T.1.). YYHUTHIBAaTh
panroHaTbHOE ¥ ONTHMAJIbHOE COOTHOIICHHE B OOYUEHHH TEOPUH M PEIICHHE 3a/1a4, YCTHBIX H
MUCHMEHHBIX paboT.

Yok mo-npexHeMy SIBISIETCS OCHOBHOM (OPMOH yueOHO-BOCIMTATEIBHOTO TPOIIecca, HO
BMECTE C TEM B IIIKOJIaX BCE Yallle HCIOJIb3YIOTCS U HECTaHIapTHBIE (POPMBI OOYUEeHHUSI - JIEKLUH,
CeMHUHaphbI, 1a00paTopHble pabOThl, KOHKYPCHI, TPOEKTHI, 3a4eThl U Apyrue. B mpouecce yueOHOI
JeSITeIbHOCTH HEO0OXOAMMO OpraHM30BaTh padoTy B Hapax, B Ipymnax U (QpoHTalbHbIE (HOPMBI
yueOHOM aesTenbHOCTU. JlomamiHss paboTa JOMKHA COCTaBISTHCS B ONTHUMalbHOM 00beMe M
COIIPOBOKAATHCS PEKOMEHIAIMSIMUA, OPUEHTUPOBAHHBIE HA COOTBETCTBYIOLIYIO MOJATOTOBICHHOCTh
yuammxcs. MHorma momammHsisi paboTa maeTcs B WHIWBHIYaTbHOM IMOPSIKE W IO YPOBHSIM
MOJITOTOBJICHHOCTH ydamuxcs. [Ipu 3ToM BakHO y ydammxcsi copMUpOBaTh OLICHOYHbIE HaBBIKU
CBOEH yueOHOU NeITeTbHOCTH U JIp.

Oxujaemble  pe3ysbTaThl M KauyecTBO 0Opa3oBaHUs YYALIMXCS 3aBHCUT oT
MPEOCTABISIEMBIX  00pa30BaTEeIbHON OpraHu3aIeld 00pa3oBaTENBHBIX YCIYT, OT CTETNEeHU
JOCTHIKEHUS TIOCTaBJICHHBIX IIeNiell U 3a/lad B COOTBETCTBUU C 0Opa3oBaTeIbHBIMH CTaHJapTaMH,
MPOTPaMMO¥ 1 3aITPOCaMU yJaIuXCsl.

[Tpu oOyueHnn MaTeMaTuke 0co00€ BHUMAHHE YACSCTCS PELICHUIO 3a1a4. Y MEHUE pellaTh
3aJauu SIBJISETCS OCHOBHOM LIENBIO U CPEACTBOM OOyudeHHMs Maremaruke. B mporecce oOydeHus



TEOPETUUECKUIM MaTepuall YCBAaMBAETCS U 3aKpEIUIIETCS B OCHOBHOM IIOCPEICTBOM pELICHHUS
MaTEeMaTHYECKUX 3a7ad.
O:xuaemMble pe3yJbTaThl IPOrPaMMbI

Peannzanus nporpammsl o MaTeMaTHKe B 5 — 9 ki1accax 103BOJIUT 00€CIIEUUTh:

» JIOCTMKCHHE 3aJ]aHHOTO KayecTBa MAaTEMaTH4YecKOro oOpa3oBaHMs, IOBBIIICHUE
KOHKYPEHTHO CIIOCOOHOCTH BBIITYCKHMKOB IIKOJIbI HA PHIHKE TPY/Q;

» COBEpUICHCTBOBAHMWE COJEP)KAHHMS MaTeMaTHYECKOro oOpa3oBaHUs, oOecreyeHne
IIPEEMCTBEHHOCTH Ha BCEX YPOBHSIX U CTYIEHSIX 00yueHMUs;

» WHTeTpalMs W WHAMBUIAyalIM3alus TpH OOy4YeHHMH MaTeMaTHKE, pean3anus
COBPEMEHHBIX TEXHOJIOTUI 00ydeHus, B TOM 4Mcie U HUHPOPMALMOHHbBIX, pa3BUTHE Y
y4amuxcs KyJIbTypbl caM000pa30BaHusl, CAMOOPTaHU3ALUN 1 CAMOKOHTPOJIS;

» TIOBBIIICHNE KaYeCTBA M yBEIMUYCHUE YHCIIA YICOHOW M JOTOIHUTEIBHON JINTEPaTyphl
Ui AeTedl, B TOM YHCJIE€ W HAYYHO-TIOMYJISIPHOH B OO0JACTH MaTEeMaTHYECKOTO
o0OpasoBaHus,

» YKpeIUIeHHEe ¥ pa3BUTHE MAaTepUAIbHO-TEXHUYECKOH 0a3pl W PECypCcHOro u
METOAMYECKOr0 00eCIeUeHHsI TPeIMETa U YPOKOB MaTEMATUKH.

BoinyckHuk o01iel cpeiHel IMIKOJbI JIOJDKEH — BIAJETh 3HAHUSAMM, OTpa)karollue oolue
3aKOHBI MAaTEMAaTUKHU, YMETh IPUMEHATh U OBJIAJI€BAaTh HABBIKAMH MaTEMATHYECKOTO MBIIUICHUS U
BJIQ/IETh CJIEYIOIIUMU KOMIIETECHIUSIMHU:

1. BbruuciauTenbHasi: pa3nuyaer yucna. [IpousBogur apudmerndeckue u
anreOpanvecKue onepalnny Haj YUCIaMU. Y MEET BBIYUCIAThH YUCIOBbIE 3HAUEHUS
Pa3IMYHBIX MAaTEMaTUUECKUX BBIPAXKCHUMN.

2. AHATUTHKO-QYHKUMOHAJIbHASI: yMEET OIpENeNATh OCHOBHBIC DJIEMEHTApHBIC
(GyHKIMH M BbIpaXEHHUs, 3HaeT uX cBoicrBa. [IpomsBoaut apudpmernuyeckue u
anredpanveckue ornepanuu ¢ 0a30BbIMM MaTEeMATHUYECKUMHU BBIPAKEHUSMHU. Y CIIELIHO
pelaeT ypaBHEHUS M HEPABEHCTBA U UX CUCTEMBI.

3. HarasjaHo-o0pa3Hasi: 3HaeT OCHOBHBIE T'€OMETPHUYECKHE (QHUTYpBI, MX D3JIEMEHTBHl H
cBolicTBa. Brianeer sneMeHTapHBIMM METOAAMHU NpeoOpa3oBaHMs I'papUKOB OCHOBHBIX
¢bynkumii. Mcnonb3yer rpaduueckoe W oOpa3HOE MpeCTaBICHUE AHATIUTUYECKHUX
BBIPQKEHUI M UCIOJB3YET UX AJIS aHAJIN3a SABJICHUN OKPYKAIOLIEH 1eHCTBUTEIBHOCTH.

4. CTaTHMCTHKO-BEPOSITHOCTHASI: MMEET IOHATUE O CTAaTUCTUYECKUX, CIy4alHbIX H
BEPOSTHOCTHBIX COOBITUSAX M BEIMYMHAX. YMEeT MPOU3BOJUTH OIepaluu Haj
MHOKeCTBaMu. Brageer MeTogamMu 31eMEHTapHOM 00pabOTKM  CTaTHCTUYECKOM
uHpopManuu. 3HaeT OCHOBHBIE CBOMCTBA BEPOATHOCTU M yMEET UX HCHOJIb30BATH JJIS
pelIeHns 3a/1a4, B TOBCETHEBHOM KU3HH.

CBs3b KJIIOYEBbIX U NPeIMETHBIX KOMIIETEHTHOCTEH

CBsi3pb  KIIIOUEBBIX  KOMIIETEHTHOCTEH €  IpeIMeTHbIMU  (MaTeMaTHYeCKUMH)

OCYILIECTBIISIETCS HA YPOKAX MAaTEMATUKH I10 CIEAYIOIIUM YPOBHSIM:

IlepBblii ypoOBeHb — noHumanue. Ydanmecs TOHUMAKOT CYTh COAEpKAHUSA
MaTeMaTHYECKOro MaTepualla H3JI0)KEeHHOr0 B y4eOHUKE WM IPEICTAaBICHHOTO
yudTEelIeM, CIOCOOEH pemniaTb MaTeMaTU4yecKue 3a7auyd U YNpakKHEHUS HJIEHTUYHbIE
pa300paHHBIM Ha YPOKE MM B yUeOHHUKE. YMeeT HaXOJIUTh HEOOXOIUMYIO HH(OPMAIIHIO
[0 COOTBETCTBYIOIIMM TeMaM y4eOHOTo MarepHaia.

Bropoii ypoBeHb — npumenenue. Yvamuecs BIAICIOT AJITOPUTMOM pELICHUS
MaTeMaTUYeCKUX 3a/1a4y U YIpakHEHUH, MpueMaMu nepegayu nHopMauu U IpaBUILHO
NPUMEHSIOT MaTEeMaTUYeCKyl0  TEOpHUIO, 3aKOHBI, (POPMYIIbI, CBOWCTBA, MPHU3HAKH H
[IpaBHJia IPU PEIICHUH 337a4 B Pa3JINYHBIX CUTYaIHIX.

Tpernii ypoBeHb — ananu3. Ydanuyecs: CIOCOOHBI HAXOUTh AHAJIOTHUIO U OCHOBHBIE
OTJIMYUS MEXAY MaTeMaTH4YEeCKUMHU CTPYKTypaMH U OOBEKTaMH, a TaKKe OCYIIECTBIISThH
AQHAJIN3 MOJTYYEHHBIX PE3YJIbTATOB B PAHEE U3BECTHBIX U B HOBBIX CUTYaIUsX.
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COAEPXKXAHUE OBYYEHUA
Pacnipenesienne y4eGHOr0 MaTepuasia 1o coAepKaTeIbHBIM JJHHHSIM H KJIaccam
(5 - 6 Knaccwt )
. YUCJIA U BBIPAYKEHUSA

Hatypanbnbie uucna u geiictBus ¢ Humu. CpaBHEHHE, 3alMCh W YTEHHUE HATYPaJbHBIX
yucen. Llenbie yncna. [IpubnmkeHHOe 3HAUYEHUE YHUCIA, OKpyryieHHe uucel. [lonoxuTenbHeie U
oTrpunatensueie uncna. Koopaunarnas npsmas. Monyns uucna. CpaBHenue yucen. JleiictBus c
OTPUIATCIILHBIME M TIOJIOKUATEIBHBIMU YuciIaMu. [ToHSATHE O parmoHaANBHBIX Yuciiax. [IpuMenenne
MpaBmI apu(pMETHIECKUX TeUCTBUIN JUIsl BEIYMCICHUN LIETBIX PallMOHANbHBIX uncen. M3o0paxenue
paIMOHAIBHBIX YHCEN Ha TPSMOU.

OO0bikHOBeHHbIE 1poou. [IpaBunbHbIe U HepaBUIIbHBIE ApoOu. Beiaenenue nenoi yactu
npobwu. 3a1aun HA IPOOH.

Hecatuunass aApodb. CpaBHeHHe, 3amuCh, UTEHHE JAeCATUYHBIX Apobeil. I[lepeBon
OOBIKHOBEHHOH JpOOH B JeCATUYHYIO ApoOb. Ilepuoanueckue u HENEpUOIUYECKUE JECATHIHBIC
npobu. JledictBusa ¢ gecsaTuuHbIMH ApoOsmu. OCHOBHOE CBOMCTBO Apodu. KoopauHaTHbIA syd,
KBaJpaT U Ky0 uncia. JlemmMoCTh HaTypalbHBIX dncel. Jlenurens n genumoe. YeTHbie 1 HEYEeTHBIC
yucna. [Ipusnaku genumoctu Ha 2; 3; 5; 9; 10. [lenenue ¢ ocratkoM. IIpocTsie U cocTaBHbIE YnCa.
Pasnoxxenue uncia Ha npoctele MHOXUTENU. Hanmenbiee oduiee kparnoe (HOK) u nHanbonbuumit
obuwmit nenurens (HO/). [deiictBus ¢ 00bIkHOBEHHBIMU qpo0simu. CpenHee apupMeTudeckoe.
Crenenp ¢ HaTypalbHBIM TOKa3arenaeM. OnnowreH. [lonstue crenenu. JlelicTBUS HAJ CTETICHSIMHU.
CBoiicTBa cTeneHeil.

Hcropuyeckue CBEICHUS O Pa3BUTHN TIOHSTHS YHCTIA.

I1. BBIPA’KEHUSA U UX IIPEOBPA3OBAHMUSA

Belpaxkenuss ¢ nepeMeHHbIMH. YUHCIIOBbIE 3HAYEHUs BBIPAKEHMM W HX BBIYMCIICHHE.
ToxnecTBeHHOE NpeoOpa3oBaHUE BBIPAKEHUN. 3aKiIOUeHHe U packpbiThe ckoOok. IlpuBenenue
nono0HbIX crnaraembix. OtHomenue. [Iponopuus. CoiicTBa nponopuuu. IlpruMenenue nponopunn
B peuieHuu 3aaa4. [Iponent. 3agaun Ha nponeHTsl. Macmrad, gpopmyna.

YpaBHeHus: M HepaBeHCTBA. Penienue IMHEHBIX YPaBHEHHUM U HEPABEHCTB. Pernenue
3a/1a4 ¢ IIOMOLIBIO ypaBHeHUN. Mlcroprueckue cBeeHus.

®yukuus. [Tonstue o nuuelnoi pynkuuu. CriocoOsl 3ananuil pynkuuu. JInnelnas
¢ynkuus u e€ rpaduk. [TonsTue npssMoii U 06paTHOH npornopIroHanbHOCTH. KoopanHaTh! TOYEK,
n300paXkeHne Yucesl Ha KOOPAMHATHOM npsimoid. [IpsimoyronbHas cuctema KOopAUHAT Ha
IUIOCKOCTH, abcuucca U opAnHaTa Touku. Tabnuiel, nuarpammsl, rpaduku. [Ipocteie npumeps! Ha
IIpUMEHEHNE KoopauHar. Mcropuueckue cBeaeHusI.

I11. MPOCTPAHCTBO U ®OPMBbI

I'eomeTpuueckune purypsl u X cBoiicTBa. ['eomerpuueckue GUrypsl: OTpe3ok, npsmas,
IUIOCKOCTB, JIy4, yroil. OKpyKHOCTb, KPYT, KyO, IPSMOYTOJIbHBIN Napaienenunes, chepa u map.
[lepnenuKkynspHbIe U TapaJlIeIbHbIE MPsAMbIE. JleKapTOBBI KOOPAMHATHI HA IIIOCKOCTH.
Ucropuueckue cBeneHus.

I'eoMeTpuyeckne BeJTHUMHBI H CBeJleHUs 0 HUX. [IprMepbl BeTnunH: IIomaas, 00beM,
Mepa yria. Equauie n3Mepenus y pa3sHbix Hapo1oB. Macmtal. M3MepeHue yriioB 1 OTPE3KOB.

10



[Tnomans npsMOYyroJbHUKA, 00BEM MPSIMOYTOJIBHOTO Napasuienenuneaa. opmMybl ATHHBI
OKPY’KHOCTH U IUIOIIAb KpyTa.

Bunst yrinos. buccekrpuca yria, cBoiictBa OucceKTpHchl yriaoB. CMeXHbBIE U BEPTHKAJIbHBIC
yIJIbl U MX CBOWCTBA. VIcTOpHUecKue cBeeHu .

IV. BBEJJEHUE B CTATUCTHUKY U TEOPHUSI BEPOATHOCTEM

JJieMeHThI TEOPHH BEPOSITHOCTE U MaTeMaTHYEeCKOM cTaTUCTHUKH. BBeneHue B
cratuctuky. Moga. Meamnana. Pasmax. Cpennee apudmerndeckoe. MHOKECTBO U OTIEpaIliy HAJl
Humu. Pemenue 3amay.

7 -9 knacc
|. YUCJIA U BBIPAKEHUSA

Mmuorowien u ero cremeHb. CIIOXKEHHME, BBIUATAHUE, YMHOXXEHHE MHOIOYJICHOB.
Pa3noxxenne MHOrousI€Ha Ha MHOKUTENU. POPMYJIbI COKPAILIEHHOTO YMHOKEHHUSI.

(a + 6)(a - 8)=a*- 6,

(a+s 2=¢?+2a6+6,

(a £ 8)°=a’+3a%6+3a6%+6°,

(a+6) (a°—ase + 6°) = a>+ &, (a - 6)(a*+as+6®)=a>- 6°,

as-b3=(a - 6) (a®>+as+6?), a+b3=(a+B)(a®-as +B?).

Hcnonp3oBanne (QopMysl COKpAIlEHHOTO YMHOXKEHUS JUIsl Pa3joKEHUs MHOIOWIeHa Ha
MHOXkUTenH. KBagpaTHblii TpexwieH. AnreOpaudeckas ApoOb M JeMCTBUSA C anredpandyecKuMu
npoosimu. CTeneHpb ¢ 1enbIM nokaszareneM. KBagpatHblil kopeHb. BHeceHre MHOXKUTENS 1O 3HAK
KOPHSl M BBIHECEHME MHOXXUTEJIS M3 IM0J 3Haka KopHs. CBoMCTBa apu(METHUECKOr0 KOPHS U MX
npuMeHeHne. KopeHs N — 0il cTeneHu 1 ero CBOMCTBa.

CBoiicTBa M oIpeneNeHue CTENEeHW C paloHAIbHBIM ToKazaresneM. [IpeoOpazoBanue
BBIPAKEHUI, COIepKALUX CTEIIEHb U KOPHHU.

PannonanbHbie yncaa. [JoHsTHe 0 pallnOHANBHBIX U IEHCTBUTENBHBIX YkCiax. Pa3nuunble
CHCTEMbl CUHCIEHHUS (CBS3b MEXAY JIEeCATUYHOM CHUCTEMOM CUMCIEHHMS C JIBOUYHBIMH,
MATEPUUHBIMU U Ap.). CTENeHb ¢ palliOHAIbHBIM ITOKa3aTeeM.

JelicTBUSI ¢ YHCIOBLIMH HepaBeHCTBaMHu. lI3mepenue BennuuH, aOCONIOTHAs WU
OTHOCHUTEJIbHAsl TOTPEIIHOCTh MPUOIMKEHHOTO 3HaueHus uucia. CraHaapTHas 3amuch YHUCIA.
BbimonHenue neHCTBMI € TNOMOIIBIO MPUOIMKEHHOTO 3HAUY€HUs. AJITOPUTM  M3BIICUECHUS
KBaJIpaTHOTO KOpHSA u3 uucia. [loHsTHe O NpUOIMKEHHBIX 3HAYEHUSIX KBAJpPaTHOTO KOPHSL.
Panuannas mepa yria. CuHycC, KOCUHYC, TAHT'€HC, KOTAHI€HC IPOU3BOJIBHOTO yIula. Beruncienue Ha
KaJIbKYJISITOPE U APYTUX BCIIOMOTaTeNbHBIX cpeAcTBax. McTropuueckue cBeeHus.

II. AITEBPAMYECKHUE BBIPAKEHUSA

YucJsaoBas mocjaea0BaTeJbHOCTD. [IoHATHE 0 TOTHOU U HE MOJHOW MaTeMaTHUECKOU
WHIYKIAHA. AprupMETHUECKHE U TeOMETpUYECKue mporpeccun. VicTopudeckue cBeieHusl.
OcHOBHbBIE CTeNEeHHbIe U Jorapugmudeckne ToxaecTna. 10ga (Xy)=logax.+10gay,

Iogaleogax- logay, logaxP=plogax.

ToxnecTBeHHbIE NPeoOpa3oBaHMs IOKA3aTENbHBIX M JIOTapu(MUUYECKUX BBIpaKeHHH. Pemenue
puMepoB. Mcropudeckue CBeICHNUs.
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YpaBHeHUS M HEPABEHCTBA. Y PABHEHUE U €70 KOPEHb. PaBHOCUIIBHBIE YpaBHEHUS.
VYpaBHeHUs ¢ OJTHOM U ¢ IBYMsI HeM3BeCTHbIMU. KBagpaTHoe ypaBHeHue. DopMyIibl KOpHEH
KBajipaTHOro ypaBHeHus. Teopema Buera. Penenne paunonanbHbIX ypaBHeHUH. Crucrema
ypaBHEHUU. PemieHus cuctemspl IByX JUHEHMHBIX YPABHEHUU C IByMs IEpEMEHHBIMU. Perienne
MPOCTEUIIINX CUCTEM, COJIEPKALLUX YPAaBHEHUSI BTOPOM CTENEeHU. PellieHne 3a1a4y MpuBOISIINX K
YpaBHEHUSAM U UX cucTeMaM. JInHeiiHOe HEpaBEeHCTBO ¢ OJHOU nepeMeHHo. CucTeMa HEpaBEeHCTB
C OJTHOM IIepeMeHHOM. PellieHne HepaBeHCTB BTOPOM CTEIIEHU ¢ OJTHOM IIepeMeHHONU. Meroa
MHTEpBaJIOB. Perienne paoHaabHbIX HEPABEHCTB C IOMOIIBIO0 MeToAa nHTepBaia. [lonstue o
MaTemaTuueckoi mojaenu. [Tokazarenbuble ypaBHeHUs. CIIOCOOBI pelIeHMs [T0Ka3aTeIbHbIX
ypaBHEHUI U HepaBeHCTB. Jlorapupmuueckue ypaBuenus. Jlorapudmel. Hatypanshbie
norapudmsl. Pemenne norapudmuyeckinx HepaBeHCTB. icTopuyeckue cBeAeHuSI.

DOyHKUUA

k
- i)
X
yObIBatOLINE PYHKIIHH.

®ynkuus y = ax? + bx +c, ee cpoiictBa, rpaduk u npeobpazoBaHus (HapaieIbHbIH
TIepeHoC, pacTsKeHue BIoIb ocH). DyHkIMHU y = ax?+n uy= a (x —m)? ee cBoiicTBa, rpaduku.
Ooparnas ¢pynkuus. [TokazarenbHas GyHKIUS, €€ CBOWCTBA U TpaduK.

Jlorapudmuueckas ¢yHkius, ee cBoiictBa u rpaduk. Ilonstue o6 oOpaTHON GYHKIUH.
Jlorapudmel.  Harypansaele — jorapudmsl.  Jlorapudmuueckue — ypaBHeHHA.  Pemenue
Jorapu(MHUUECKUX YpaBHEHUH U HEPABEHCTB.

OyHKIHAY= y=|x|, y= vx. O6nacts omnpenenenus QyHkuuii. Bospacraromme u

III. MIPOCTPAHCTBO U ®OPMBbI

I'eomerpuueckne ¢urypsl m uX cBoiictBa. OCHOBHBIE TIIOHATUS B TIE€OMETPHUH.
I'eomerpuueckue ¢urypsl. Ilonstue o paseHcrBe ¢uryp. Ilonstue o0 akcuome, Teopeme,
JIOKa3aTeNIbCTBE U ONPEICIICHUH.

B3anMHOe pacnosokeHue mpsMbIX Ha IUIOCKOCTH. [lapamienpHble ,IEpIIEHINUKYISIPHBIE U
CKpeIlMBaoIIuecss MpsmMble. TeopeMbl O MNapauIebHOCTH M INEPHNEHAMKYISPHOCTH MPSMBIX.
CBOICTBO CEpEeMHHOrO NMEPIEHAUKYISIPA K OTPE3KY.

Menuana, OuccekTpuca, BbIcOTa TpeyroibHuka. CyMMa BHYTpEHHMX YIJIOB B
TpeyroiabHuke. Kiaccugukanus TpeyroJbHUKOB 1O CTOpoHaM U yriaM. lIpu3Haku paBeHCTBa
TpeyroibHUKOB. CBOMCTBa paBHOOeApeHHOro TtpeyronbHuka. Teopema Iludaropa. Teopema
®daneca. CpenHssi JTUHUS TPEYroJibHUKA, Tpameluu M UX CBoicTBa. [lapamnenorpamm u ero
CBONCTBA.

MHoroyroJibHUKH: IPSIMOYTOJIbHUK, KBaJpaT, poMO, NeIbTOUI, Tparneluns 1 uX CBONCTBA.

Mmuororpannnku. IIpaBunbHble  MHOroyrosbHMKH. CyMMa  BHYTPEHHHMX  YIJIOB
MHoroyrojasHuka. OKpyxHOCTh M Kpyr. KacartenpHas kK OKpyXHOCTH M ee cBoucrTBa. [Ipm3ma,
LHWINHAP, TUpaMua, yceueHHas MMpamMuJia, KOHYC, yCeueHHBIH KOHYc, cdepa, map.

[Tpumepsl HCTIONB30BaHUS T€OMETPUUYECKUX (GUryp B kM3HU. OKpPYXKHOCTb, BIHMCAHHAs B
TPEYTOJIbHUK, OKPYXXHOCTb, OINMCAHHas OKOJIO  TpeyroibHHKA. OKpYyKHOCTb, BIHCaHHas B
MHOT'OYTOJIbHUK, OKPYKHOCTb, OIIMCaHHAas OKOJO MHOroyroyibHuKa. J[Bmwxenue. Ilpumepsl
JBIDKEHUE(OceBasi U LIEHTpajbHas CUMMETpHs, MapajulelbHbI mepeHoc, noBopot). [lonsrue o
nonobun Quryp. IlpusHaku nonodus TpeyroabHUKOB. M300paxeHne NpocTpaHCTBEHHBIX (QUTYP
Ha TUI0CKOCTH. OCHOBHBIE 337jaul HA IOCTPOEHHUE C IIOMOIIBIO LUPKYJISA U JINHEHKH.

[IpssMoyronbpHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH W B mpocTtpaHcTtBe. Dopmyia
paccTosHUS MEXY IBYMsl TOUKaMH, ypaBHEHHUE MPSAMOIl U oKpyxkHOcTU. BekTop.  Omnpenenenue
BEKTOpa. /[nnHa BekTOpa M HampasieHHe BeKTopa. Cl0KeHUE BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
4ucio, ux cpoicTBa. CkanspHoe mnpousBeacHHe BekTopoB. Koopamuatel BekTopa. [lonsite o
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BEKTOPHOM MeTofe. I'eomeTpruueckue BeIWYMHBI U UX HM3MepeHus. lVcnonb3oBaHue BEKTOpa IpU
peuienuu 3a1a4. Mcropuueckue CBEEHUS O 3apOKICHUH U PA3BUTHU T€OMETPUH.

IIpocreiimme 3jieMeHTHI TPUroHOMeTpuH. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC yrJja.
OTHoOLIEHNE MEXy CTOPOHAMU MPSIMOYTOJIBHOTO TPeyrojpHUKa. TeopemMa CUHYCOB U KOCUHYCOB.
Pemenne TtpeyronpHukoB. PaccrosHume mexay Toukamu. PaccrosHME OT TOYKM 1O IIPSMOMA.
Benuuuna yriia u ee coiictBa. MI3MepeHne BIIMCAaHHBIX YIJI0B B OKPYKHOCTh. [[1IMHA OKpPYKHOCTH.
Huuna nyru. Ilnomanu npsMOyrojbHHKA, TPEYTOJbHUKA, MapajuiesiorpaMMa, Tpamnelnud, poMoa.
OtHomenune 1iomaned paBHbiX ¢uryp. Ilnomans kpyra m ero yactei. DopmMmysbl IUIOMIAACH
reOMETPHUECKUX (PUTYp M 00BEMOB TEJ: MPU3MBI, apajlIeNienunena, UUIMHIPA, KoHyca. bokoBbie
1 MTOJIHBIE TOBEPXHOCTU T€OMETPUYECKUX TEI.

IV. BBEJIJEHUE B CTATUCTHUKY U DJJEMEHTBI TEOPUU BEPOSITHOCTEM

DJieMeHTBbI TEOPUHU BEPOSITHOCTEH U MAaTeMATHYeCKON CTATUCTUKHM. J[eeHne Ha
OTPC3KU B 3aJaHHBIX OTHOIICHUAX. Cocrasiienue JuarpaMm U ruCtorpamm. Pa3zmax.
Matemaruueckoe oxunanue. Jucnepcus. Crannaptaoe otTkionenue. [lonsarue o koMOuHaTOpHKE
- pa3MelleHue, IepecTaHoOBKa, coueTanue. Kiaccuueckoe, CTaTUCTUUECKOE U T€OMETPUUECKOE
orpezieNieHUe BEpOsTHOCTEH. 3aBUCHMbIC U He3aBUCHUMBIE coObITH. Pemenue 3a1a4 o
KOMOWHATOPHKE U TEOPUU BEPOSITHOCTU. VIcTopuieckne cBeICHHS.

COJEPXAHHUE OBYUYEHUS KYPCA MATEMATHK B 5 - 9 ki1accax
TemaTnuyeckoe NJIAHMPOBaHHE

5 kuace
Maremaruka (136 4.)

1. Muo:xecTBO U onepanuu Hag HuMH (8 4.).

[Tonsitue muoxectBa. OObeAMHEHWE U TepecedueHre MHokecTB. CymMma W pa3HOCTh
MHO’KECTB. JJIEMEHTBI MHOXKECTBA.

2.HarypanbHble yncia u aeiicrusi Hag uumu (10 u.).

[TonsiTe 0 HaTypaJabHOM 4YHCIIE. 3alUCh M UYTEHUE, MHO)KECTBO HATYPAJIbHBIX YHCEIN.
Otpe3ku. Enununsl usmepenus anuH. KoopaumuaTHbiii syd. CpaBHEHUE HaTypalbHBIX YHCEIL.
CrnoxeHue, BbIUMTAHHE, YMHOXEHHE M JI€JICHHE HATypalbHBIX 4ucel. JleJeHHe ¢ OCTaTKOM.
[Topsaok BeImoOaHEHUs AeUCTBUNA. McToprueckue CBEACHUS.

3. Boipa:xenusi. JInneiinpie ypaBuenusi u ux pemenue (10 4.).

UYucnoBele U OyKBEHHbIE BbIpaXEHHUsS. YpaBHEHUs. PelieHue IMHEHHBIX ypaBHEHHI.
Pemenue 3anau.

4. Ieanlie uncaa u aeiicteust Hag Humu (30 4.).

Koopaunataas npsmas. [IporuBomnonioxssie uncia. Moayiab 4ucia, €ro reoMeTpu4ecKuii
cMmbicil. [lomoxxuTenbHble U OTpULATENbHBIE yncia. Llenple yncia. 3anuch U 4TeHHE, MHOXKECTBO
nenbix uynces. CpaBHEHUE YUCEIL.

Apupmernyeckue AelicTBUS HA MOJIOKUTEIbHBIMM M OTPULATEIbHBIMH YHMCJIAMH.

CrnoxxeHue ymcen ¢ OAUMHAKOBBIMU 3HaKaMu. CIIO)KEHHE 4YHMCENl C pa3HbIMU 3HAaKaMH.

Clo’)keHHe Yucenl ¢ MOMOIIbI0 KOOPAMHATHOM MpsiMOil. BhluMTaHWE MOJIOKUTEIBHBIX U

OTPHULIATENIBHBIX YHCET.

YMHoOXeHHe U [1e/IeHHe IO0JI0KUTEIbHBIX M OTPHULATEJbHBIX YMCel. YMHOXKEHHE U
JICJIGHUE 4YHUCENl C pa3HbIMM 3HAaKaMM, YMHOXXEHHE M JEJIEHUE OTPHULATEIbHOIO 4YHCla Ha
OTPULIATEIILHOE YHCIIO.

5. Ipo6ubie uncaa (16 4.).
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OO0bikHOBeHHBbIe Apodu. [omu. UTeHne U 3amuch OOBIKHOBEHHBIX IPOOCH, YHCIUTENb U
3HaMeHatenb apoou. [IpaBuibHble M HempaBWIbHBIE OpoOH. Bolaenenue 1enoit yactu JpoOHOrO
yrucna. Cmemannele npobu. HaxoxkneHwe uucia mo apoOu, HaxoKAeHHE ApoOW MO YHUCHy,
HaXO0XJAEHUE A0JIH OT uncia. 300paxeHne 0ObIKHOBEHHBIX Apo0Oel Ha YHUCIOBOM JIy4e.

JlecsiTHUHbBIE TPOOHU U eiicTBUs Hag HUMH (26 1.).

[TonsiTust 0 AecATUYHBIX APOOAX. 3amUCh M UTEHUE JECATUYHBIX Jpobeil. CpaBHeHHE
JeCATUYHBIX Jpobei. OKpyrieHue AecaTH4HbIX apobeit. M3o00pakeHne NecsITUYHBIX Ipodel Ha
yucioBoM Jyue. IlepeBoa OOBIKHOBEHHOH IpoOM B AECATUYHYIO IpOOb, MEPEBOA JECATUUYHBIX
npoOeit B 0ObIKHOBEHHBIE.

ChoxeHue U BbIYMTAHHE JeCATHYHBIX Apoleii. PemieHre TeKCTOBBIX 3aJ]a4 Ha CIIOKEHUE
U BBIYMTAHUE C JECATHYHBIMU JpOOSIMH. YMHOXXEHHE U JEJCHHE [ECATHYHBIX Ipobell Ha
HaTypaJbHOE YHCIIO. YMHOXEHHE M JelieHue IecSITHUYHBIX JpoOeil. Pemenue 3amau Ha Bce
JEUCTBUSL C ACCATUIHBIMH APOOSIMHU.

6. [Ipouent. Macmrad. JIlnarpammbl. @opmyabt (124)

[Tponient. Haxoxaenwe mnpoueHTa OT yucha. HaxokaeHue dYmceiaa 1O €ro IMPOLEHTY.
Macmra6. JluarpamMMbl U ux BuAbl. VMcmoib30BaHuE MPOMOPLMU MPH TMOCTPOSHUU AHATPAMM.
@opMyITBI U pelIeHUE 3a/1a4 € TIOMOIIBI0 (POPMYIL.

7. Teomerpuueckue cBeaenust (14q)

Touka. [Ipsmas. JIyu. Otpe3ok. [lnockocts. Yroma. Bunsl yrinos. Bennuuna yria.
N3mepenue yrnos. Enqununa usmepenus yrios. Ksaapart. [Ipsmoyronsauk. [lnomanu
MHOTOYTOJIEHUKOB(KBaIpaT, MPSMOYToJabHUK). Equnuis! momaan. [psMoyronsHbii
napamenenunen. Kyo. O6bem MHOTOrpaHHUKOB (KyO, mapamnenenunen). Equaumsr o0bema.
PazBepTka. OxpyxHOCTb U KpyT. JlnuHa okpyxkHoctu. [nomans kpyra. Kpyrosoii cexrop.
Cerment. HcTtopuueckue cBeIeHUS.

8.IloBTopenne. Pemenne 3axau( 109 ).

6 xnacc
Marematuka (136 u)
1.JIerumocTh HaTYpadbHBIX ynces (18 4.).

Jenmnmocts. [lennmoe u nenurens. OCHOBHBIE TPU3HAKU AeIUMOCTH. [IpusHaku genmumoctu
Ha 2, 3, 5,9, 10. HaubGonpmmii o6mmit nenurens (HO/L), Haumensinee obmiee kpatHoe (HOK).
Yeérubie u Heu€THbIE uncna. IIpocTeie u cocTaBHbIE uncna. PaznokeHne HaTypaibHBIX YHCEN Ha
npocteie MHOKUTENU. [loHsTHE O cTenenn. Ky0 u kBaapat uncen. Mctopuyeckue cBeieHusl.
CpaBHeHue 1pobeii ¢ 0AMHAKOBBIMU 3HaMeHaTelsiMu. OCHOBHOE CBOMCTBO Jipobeit. Cokparienue
npobeit. [IpuBeaeHne 0OBIKHOBEHHBIX P00 K o01eMy 3HaMeHarento. Mcropudeckue cBeeHus.

Cio:keHHe U BHIYMTAHUE 0OBIKHOBEHHBIX Apoodeii (18 u.).

CrnosxeHue ¥ BeIYUTaHHE OOBIKHOBEHHBIX JApo0ei C OJMHAKOBBIMU 3HAMEHATEISIMH.
CrnoxeHue 1 BbIUMTaHUE ApoOeil ¢ pasHbIMU 3HaMeHaTesIMU. Cl10KeHue, BHIUNTaHUE CMEIIaHHbIX
npobeii. Perenne 3a1a4 Ha CI0KEHHE U BBIUNTAaHUE OOBIKHOBEHHBIX APOOEH.

YMHO:KeHHe, 1eJieHne 00bIKHOBEHHBIX ipodeii (12 4.).

B3anmooOpaTHble uncna. YMHOXKEHHE U IeJIeHUE CMEeLIaHHbIX JIpoOeii. [leiicTBue ¢ HyleMm,
C HaTypaJIbHBIMHU M CMEIIaHHBIMU YucliaMu. Perienne TeKCTOBBIX 33au ¢ APOOHBIMU YHCIIaMHU.
Uctopuueckue cBeieHus.

2. BBeienne B CTATHCTHKY W Teopusi BepositHoOcTeidi (8 4.).

Cpennee apudmerndyeckoe. Moja, MmeanaHa, pa3Max U UX BEIYHCIICHHE.

3. OTHomenust 1 nponopuuu (8 4.).

OtHowenue. [Iponopuus. OcHoBHOE cBOMCTBO nponopuuu. [lonstue o npsiMoit u o6paTHo
IIPONOPLIMOHAIBHOCTH BEIUYMH. VcTOpruueckue cBeIeHusI.

4. JIuneitHoe ypaBHeHHe ¢ 0HOI mepemennoii (10 u.).
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JIuneliHoe ypaBHEHHE ¢ OJHOM IniepeMeHHOW. JIuHelHoe  ypaBHeHHUe, cojlep:Kallee
[IEPEMEHHYIO 101 3HAKOM MOAYJIs. Pemienue 3a1a4 ¢ NOMOLIbIO YPaBHEHUH.

5. KoopaunatHasi miiockoctsb (8 4.).

[TonsiTHE 0 KOOpAMHATHOM ITOCKOCTH. [IpsiMOyroJibHAs cucTeMa KOOpAUHAT.

[lepnieHauKyIApHBIE U NApAJUIEIbHBIE NpPsSIMbIE. YTJIBI CMEXHbBIE U BEPTUKAIIBHBIE. 6.

JIuneiinasn pyuxuus (12 4.).

[Tonarue nuueitHoit ¢pynkumu. CrnocoObl 3amanuii ¢pynkuuu. Jluneitnas QyHkus u eé
rpaduk, mpsiMasi IPONOPLUUOHAIEHOCTh. B3anMHoe pacnonoxeHne rpaduKkoB JMHEWHBIX (YHKIIHM.
[Ipocreiimme npeoOpa3oBanus rpaduKoOB IMHEHHBIX ()YHKIIHH.

7. BoIpaskeHusi 4 HX npeodpazoBanus ( 164.).

IlocTosiHHBIE M IIEPEMEHHBIE BEIMYMHBL. UMCIIOBBIE BBIPAKECHMUSL. Beipaxxenus ¢
nepeMeHHbIMU. (CpaBHEHHE 3HAYEHUM BBIpAXEHUU. PacnpenenuTenbHOe W COYETATENIBHOE
CBOWCTBO yMHOXeHUs. Packpeitne cko0ok. Koapoumment. [logobusie cinaraemsie. [IpuBenenue
MOJOOHBIX  CJIaracMbIX. ToxkaecTBo, TOXKAECTBEHHbIE MPEOOpPa30BAHUS  BBIPAKCHHIA.
Hcropuueckue cBeeHus.

8. CteneHb ¢ HATYpaJbHBIM nMoka3aresiem (10 4).

OnpeneneHue CTENEHU C HATypaJbHBIM IOKAa3aTeleM. Y MHOXEHHE U JEJIECHUE CTEHEeHH.
Bos3BesieHue B CTENeHb MPOM3BEACHUs U cTenend. OyHKIMU y=X*;y=X>; y=|X| ¥ MX CBOWHCTBa U
rpadukH.

9. OnnouJeH (6 4.).

OnHOWIEH U €ro CTaHJapTHbHIA BHUA. Y MHOXKEHHUE OJIHOYJICHOB. Bo3BeieHnEe OHOWIEHOB B
creneHb. OTHOCUTENbHAs U a0COJIOTHAS! TOTPELIHOCTH.

10. IToBTOpenne (10 u.).

7 knace
Aareopa (84 u.)

1. Muorouwrens (20 4.).

MHorounen u ero crasaapTHelii Bua. CreneHb MHorowieHa. CIlloKeHHE, BBIYUTAHHE
MHOTOYJIEHOB. YMHOKE€HUE OJHOWIEHAa Ha MHOTOYIEH. YMHOKEHHE MHOTOWJIEHAa Ha MHOTOYJIEH.
JleneHue MHOroOYJeHa Ha OJHO4YWIEH. BrlHeceHHe oO0IIero MHOXHTENS 3a CKOOKy. PasmoxkeHue
MHOTO4JIEHa Ha TMPOCThIe MHOXKUTEIN(CIIOCOOOM IpyNIUPOBKN). JloKa3aTenbcTBO anredpanyeckux
TOXJIECTB.

2. ®opMy.abl COKpalieHHOro yMmHoxkenusi (12 4.).

Bo3sesieHne B KBajgpaT CyMMbl M DasHOCTH JIBYX BBIpaXKeHHH, (a + 6)°=a’+2as+e’.
PaznoxkeHne Ha MHOXHTENIM C TIOMOILIbIO (OpPMyNBl KBajpaTa CyMMBbl M KBajJpaTa pPa3HOCTH.
VMHOKXEHHE PasHOCTH JBYX BHIDAKEHHH Ha CyMMYy, (a-6)(a +6)=a’-6%. PasnoxeHue pazHOCTH
KBaJ[PaTOB BBIPAKCHUN HA MHOXKHUTENU. Pa3zioxkeHne Ha MHOKUTENIM CYMMBI U Pa3HOCTh KyOOB (a +
B)’=a’+3a’p+3ap’tB°. PasHocTh Ky0OB M cymMMa KyboB aByX BhIpakeHwmii: a® - b3 =(a-B)
(a*+aB+8?); a® + b =(a+B)(a’-aB+8%). IIpeobpa3oBaHHMe  BBHIPAKEHHH C IMOMOIIBIO (HOPMYIT
COKpAILlEHHOTO YMHOXEHHs. Pa3nuuHble CrmocoObl pasjokeHHWs Ha MHOXHUTENIH. Pemenue
MIPUMEPOB Ha MPUMEHEHHE (POPMYIIBI COKPALEHHOTO YMHOXKEHHUSI.

3. YpaBHeHus ¢ 1ByMsi Heu3BecTHbIMHU. CucTeMbl ypaBHeHui (12 4.).

VYpaBHeHHsT C JAByMs Heus3BeCcTHbIMM. C(HcTema JIMHEWHBIX YpaBHEHUHM C JByMS
nepeMeHHbIMH. PeleHne cucTeMbl JTMHEHHBIX ypaBHEHHH C ABYMsI TEPEMEHHBIMU (CIIOCOOOM
CIIO)KCHUS, BBIUYUTAHUS, TOJCTAHOBKH). PellleHHe CHUCTeM JIMHEHHBIX ypaBHEHHH C JBYMS
MEePEMEHHBIMH  IpaUyeckuM CcrocoOoM. 3ajauyd  Ha COCTaBJIEHHE CHUCTEM YpaBHEHHI.
Uctopuueckue cBeieHu .

4, KBaapatHbie KOpHU U jaeiictBus ¢ Humu (10 41.).

UppanuonanbHble uncia. KsagpaTuble kopHu. YpaBHeHue Buaa X> =a. Haxoxaenue

NPUOIMKEHHBIX 3HAUYCHNH KBAJpaTHOTO KOpHS. OyHKIMs y= /X . CBOHCTBO apH()METHIECKOTO
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KOpHs U ero npuMeHeHue. KBaapaTHblii KOpeHb U3 MPOU3BEIEHUS, JpoOU U cTereHU. BriHeceHue
MHOYHTEJIS 32 3HaK KOpHA. BHecenne MHOKUTENS 110/ 3HaK KopHs. [Ipeobpa3oBanue BeIpaKeHUN
coJIeprKalluX KBaJpaTHbIE KOPHHU.

5. Ksanparubie ypaBuenusi (13 u.).

KBanparuble ypaBHeHus. Hemnonnele kBajpaTHble ypaBHeHUs. DopMmyibl KOpHEH
KBaJpaTHOro ypaBHeHHs. Teopema Buera. 3amauu, npuBOjslMe K KBaJIpaTHBIM YpPAaBHEHUSIM.
Pemenue 3a1a4 ¢ momolIpi0 KBaApaTHbIX ypaBHeHU. [IoHsATHE 0 MaTeMaTH4YecKoil MOIETH.

6. CTeneHb ¢ meJibiM nokaszarenem( 6.4.).

Omnpenenenue CTeNeHu ¢ LeabIM nokaszateneM. CBOWCTBA CTENEHU C LEIbIM MOKa3aTeseM.
CrangapTHas 3amuch yrcia. BeloHeHne TeWCTBUN ¢ MPUOIMKECHHBIMU 3HAYCHHUSIMH YU CEIL.

7. Teopusi BEPOSITHOCTH M 3JIEMEHThI MATeMATHYECKOi cTaTUCTHKH (7.4.).

I'ucrorpammel. [lonuron. {uarpammel. Pazmax. Jlucnepcus. CtangapTHOE OTKIOHEHHE.

8. IToBTopenne. Pemenne 3agau (4 4.).

7 kiacce
I'eomerpus (52 u)

1. HayanbHble reoMeTpuueckue cBenenus (6 4.).

Touka, npsAMasi, IIOCKOCTb, MPOCTPAHCTBO, IOHATHE O paccTOAHUU. OTpe30K, JTyd, Yroi.
buccektpuca yrma. PaBenctBo reomerpuueckux ¢uryp. llonstue o0 ompeneneHuu, akcuoMe,
TeopeMe. JlokazarenbcTBO TeopeM. CMEXHbIE M BEPTUKAIBHBIE YIVIBI U UX cBoicTBa. [locTpoeHue
OuccexTpucsl yria. Jlenenue otpeska momosam. Mcropuaeckas cripaBKa O pa3BUTHH T€OMETPUH.

2. BzauMHoOe pacnoJioKeHne NPSIMbIX Ha MJI0CKOCTH (8 4.).

Ilepecekaromumecss M napajuienbHble NpsAMble. [leprneHauKynsapHbIE NpsSIMBIE, CBOMCTBA
NapajuleJbHbIX NpsAMbIX. [Ipu3Haku mnapamnenbHOCTH NpAMbIX. [lepneHIuKYIsIpHBIE MpsIMBIE.
TeopemMa o0 mepHeHANKYIApPE, MPOBEAECHHOTO K JaHHOW mpsiMoil. CBOWCTBO CEPEIMHHOTO
NEPIEHIUKYIApa K OTpe3Ky. PaccrosHue oT TOYkH 10 npsaAMou. PaccrosHue Mexny
NapajuieIbHbIMU IpsIMBIMU. [IocTpoeHMe nepreHIuKysapa K IpsMoi.

3. Tpeyroabnuku (6 4.).

TpeyronbHuK. Buasl TpeyroiabHUKOB MO MX CTOPOHAM M yriaM. Menuana, OuccekTpuca u
BbICOTa TpeyrosbHuka. CBoiicTBa paBHOOEIpEHHOro TpeyroibHuka. llpu3Haku paBeHCTBa
TpeyrosibHUKOB.  IIpu3Hakm  paBeHCTBA  IPSAMOYIOJIBHBIX  TPEYroJbHMKOB.  Iloctpoenue
TPEYrOJILHUKA 10 TPEM CTOPOHAM, JBYM CTOPOHAM U YIUIy MEKIY HUMH.

4. CooTHOLIIEHNE MEKITY CTOPOHAMM M YIJIaMU TPeyroJbHuKa (6 4.).

CymMma BHYTPEHHMX YIJIOB TpPEYrojbHUKa. BHemHue yrisl TpeyroiabHuka. COOTHOIIEHUS
MEXy CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA. Y CJIOBUS, IPU KOTOPOM OTPE3KH SBISIOTCS CTOPOHAMM
TpeyroyibHUKa. Micropuueckue cBeaeHus.

5. Muoroyroabauku (10 u.).

Omnpenenenne MHoroyroyibHuka. CyMMa BHYTPEHHHMX YTJIOB MHOTOyrosibHUKA. [IpaBuibHbIE
MHOTOYTOJIbHUKU. YeThIpexyroJpHUKU M UX BUAbl. PoMO, mapamienorpaMM M UX CBOMCTBa.
[IpsiMoyroibHMK, KBaJpaT U UX cBoiicTBa. PomO, mapamnenorpaMM u ux cBoiicTBa. [lenpTons ero
CBOMCTBA.

Teopema ®aneca. CpenHss JuUHUSA TpEeyrolbHMKa U ee cBoiictBa. Tpanenus. CpenHsas JIUHUA
Tpamneunu u e€ cBoicTBa. Mcropuueckue cBEACHUS.

6.Teopema IMudgaropa (6 4.).

CuHyC, KOCHHYC, TAHT€HC M KOTAHIE€HC OCTPOro yrija MpsSMOYTOJIBHOTO TPEYrOJIbHHKA.
Teopema Iludaropa. 3HaueHus cuHyca, KOCHHYCa, TaHT€HCAa M  KoTaHTeHca. VcTopuueckue
CBEZICHHUS.

7. Inomanu ¢puryp (8 4.).
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[Monstne  mromaau.  [lnomaaum  TpeyroibHHWKA,  NPSMOYrOJbHHMKA,  KBaJapara,
napauiesiorpamma, pom0ba, Tparneius, 1eIbTOU/IA.
8. IloBTopenne. Pemenue 3ana4 (2 4.).

8 kiacce
Adreopa (84 u.)

1. Panmonanbublie Boipaskenus (18 u.).

Parnmonanbueie Beipaxxkenusi. Cokpaienus 1pooeii. CiioskeHue U BEIYUTaHuE Ipooeii ¢
OJIMHAKOBBIMH 3HaMeHaTeasiMu. ClloKeHHe U BbIUMTaHUE Ipo0eli ¢ pa3HbIMU 3HAMEHATEIISIMHU.
YMHOKEHUE U ieieHne qpooeii. Bo3Benenue n1po0du B CTEIEHb U U3BIICYCHHUE APOOH U3 MO KOPHSI.
[Ipeo6pa3zoBanue BeipaxeHuil. Paninonansueie ypaBHeHus. Pemenue 3aaau npuBOIsSIINX K

k .. ¥
palluOHAJIBHBIM YPABHCHUAM. (DYHKI_[I/IH y=—-,€C CBOUCTBA U rpaq)I/IK .
X

2. HepaBeHncTBO ¢ 0HOI mepeMeHHoit (8 4.).

CBOICTBO UNCIIOBBIX HEPaBEHCTB. YncaoBble NpoMexyTKu. OObeJMHEHNE U IEPECEUEHHE
YHCIIOBBIX IPOMEXKYTKOB. PellieHne HepaBeHCTB ¢ OJHOM NepeMeHHoN. Pemienue cucrem
HEPABEHCTB C OAHOW IIEPEMEHHOM.

3. KBagparnunasi pynxuust (10 4.).

®ynkiua y=ax’+BX+c U ux cpoiicTBa. KBafparHslii TpexuneH. PasnoskeHue KBagpaTHOIO
TpeX4JIeHa Ha MHOXKUTEIIH.

I'paduk ¢pynkuun y=ax? + bx +c, ee cpoiicTa (MapasIelbHbIA HepPEeHOC, PACTKEHUE BJIOJb OCH).
®ynkuuu y=ax’+n u y=a (x — m)? eé cpoiicrsa, Iloctpoenue rpaduka KBapaTUIHON QYHKIIHY.

4. JIuneiiHble 1 KBaJpaTHYHbIe HepaBeHcTBa (8 u.).

Pemennie HepaBeHCTBa BTOPOM CTENEHU C OJHUM HEU3BECTHBIM, €ro rpauueckas WITOCTPALUS.
Pemenne panmoHanbHBIX HEPaBEHCTB. MeETOA MHTEPBAJIOB M €TI0 MCIOJIb30BAHUE IPH PEUICHUU
HEPABEHCTB.

5. YpaBHeHusI U HepaBeHCTBA, CHCTEMbI YpaBHeHHi 1 HepaBeHCTB (14 4.).

Ilenoe pamuoHAIBHOE YpaBHEHHME W €ro KOpHHU. bukBaaparHbele ypaBHeHHs. lIpumepst,
NPUBOASIIMECS K KBaJpaTHBIM ypaBHEHUSM W HepaBeHCTBaM. ['paduueckuil crnocol pemieHus
CUCTEM ypaBHEHHMS W HEPABEHCTB. PellleHne cucTeM ypaBHEHWN M HEPaBEHCTB BTOPOM CTETECHH.
Pemenne TeKCTOBBIX 3a7ad C IIOMOIIBIO CUCTEM YpaBHEHMH M HepaBeHCTB. lcropuueckue
CBEJICHHUSI.

6. Kopenb n-oii cremenn (10 u.).

Hpparmmonansaeie yncna. YéTaple He 4éTHble QyHKIMKU. DyHKIMS BUAa y=X" U e€ rpaduk.
Kopens n-oii crenenu u ero cBoiictsa. [IpeoOpazoBanue BhIpaKeHUH COAEPIKALIMX paUKall.

7. dnemenTbl kKomouHaTopuku (10 u.).

[Tonstue o komOuHaTopuke. Pa3menienue, nepecTaHoBKa, coueranue, Pemenne 3agay Ha
koMOuHatopuky. [lonsitue BepositHocTell. [lpuMeneHre KOMOMHATOPUKY MPU pPEHICHUU 3a7ad Ha
HaXO0XJAEHNUE BeposATHOCTEN. MicTopruueckue cBeIeHusl.

8. IloBTopenne. Pemenue 3agau (6 4.).

8 ki1ace
I'eomerpus (52 4.).

1. DnemenThl TpUroHoMeTpun. Pemenune TpeyrobHuKkoB(6 4.).
Panunannoe uzmepenue yrinoB. CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC MPOU3BOJILHOTO YT,

HUX HaXOXJACHUC C NMOMOUIBIO KaJIBKYJIATOpAa U T8.6.HI/IL[BI. 3HayeHue CHUHYCa, KOCUHYCAa U TaHI'CHCA
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yrios: 30°,45°,60°uT.. OCHOBHOE TPHUTOHOMETPUUYECKOE TOXIECTBO. PelleHuWe 3amad Ha
IIPSIMOYTOJIBHBIE TPEYTOJIbHUKH.

2. Okpy:xkHOCTDH M Kpyr. I'eomeTpuyeckoe mecto Touek (10 4.).

Oxpyxnoctb u kpyr. Cepa. Cerment u cexrop kpyra. KacarenpHast K OKpY>KHOCTH U ee
cBoiicTBa. OKpYy)KHOCTb, BIIMCAaHHas B TPEYTOJIBHUK M OIMCAaHHAs OKOJIO TPEYroJIbHUKA.
[leHTpanbHBIi U BIHUCAHHBIA yroyl. MHOTrOyroJbHUK, BIIMCAHHBIA B OKPYXXHOCTb M OIIMCAHHBIN
OKOJIO OKpYXHOCTH. J[mnHa okpykHOCTH. [Tnomane kpyra u ero yacreil. Micropudeckue cBeieHusl.

3.BekTops! u aeiicrBust Hax HUMH (8 4.).

BekTop, Buabl BeKTOpOB. /IMHA M HampaBlIeHHE BEKTOpa. YTOJI MexAy BeKropamu. CloXeHHe
BEKTOPOB U €TI0 CBOMCTBO. Y MHOKEHUE BeKTOpa Ha yucio. Koiummneapusie BekTopbl. [IpuMepsl Ha
IIPMMEHEHHE BEKTOPOB. Perienne 3ana4 Ha BEKTOpa.

4. TIpssMoyroJibHasi CHCTeMa KOOPAUHAT Ha miaockocTu (12 4v.).

Koopaunatsl Touku. Koopaunatsl BekTopa. KoopauHAaTbl CyMMBI BEKTOPOB M IIPOM3BEICHHE
BeKTOpa Ha uucio. CkausipHoe IpousBeneHHE BeKTOpoB. JlinHa BekTopa. KoopamHaTel AMHBI
OTpe3Ka W CepeluHbl OTpe3ka. PaccrosHume Mexay [OByMs TOYKaMHM. YPaBHEHHE IPAMON U
ypaBHEHHE OKpYX’HOCTU. Teopema CHHYCOB U KOCUHYCOB. PelieHue 3a7ad Ha TPEyrojJbHUKH.

5. ITogooue TpeyroabHukoB(8 4.).

ITonoGue. Ilonsatue o mnonodbum ¢uryp. IlpuzHaku nogoOHs TpeyrosibHUKOB. OTHOLIEHHE

onaaen mogooHbIX huryp.
6. IloBTopenue. Pemenue 3axay (8 4.).

9 kJuace
Adreopa (86 u.)

1. IIporpeccun (18 u.).

YucnoBas MociefoBaTeNbHOCTh.  ApudMeTHueckass M TeOMETpHuYecKash IPOrPECcCHH.
dopMysbl CYyMMBI N— TEPBBIX WIEHOB W N— ro WieHa apu(METHUUYEeCKOM U TeOMETPUUECKOM
nporpeccuu. beckoHeuHo yObIBaromass reomeTrpuyeckas nporpeccuss u e€ cymma. Ilonstue o
METO/Ie MaTEMaTU4YECKON MHAYKIMU. VcToprueckue cBeneHus.

2. CreneHb ¢ paHoOHAIbHBIM MoKa3aTeaem (18 u.).

CremneHb ¢ palloOHaJIbHBIM IOKa3zaTeleM M e€ CBoicTBa. YIpolleHue BblpaxkeHuil. CpaBHEHHE
yucen. Haxoxxnenue 3HaueHuil kopHei. [IpeoOpa3oBaHue BBIpaKEHMH COJEpIKALIMX CTENeHb C
panroHaNbBHBIM ITOKa3areneM. Mcropuueckue cBeieHus.

3. loka3zarenbHas pynkuus (16 4.).

[TokazatenpHast GpyHKIMA, ee cBoiicTBa U Tpaduk. [lokazarenbupie ypaBHeHHs. CTIOCOOBI PEIICHUS
IIOKa3aTeIbHBIX HEpaBEHCTB. CUCTEMBI IIOKA3aTENIbHBIX YPAaBHEHUI M HEPABEHCTB U UX PELICHMUS.

4. Jlorapudmuueckasi ¢pynkuus (16 4.).

Jlorapudmuueckas ¢yHkuusi, ee cBoiictBa U rpadux. [lonsTus o6 oOpaTHON GyHKIUH.
Jlorapudmsl u eé coiictBa. HatypanbsHbie sorapudmel. Jlorapupmuueckue ypaBHeHus. Pemenue
Jorapu@MHUUEcKUX ypaBHEHHM u HepaBeHCTB. CuCTeMBbl JIOTapU(PMUYECKUX YypaBHEHUH H
HEPABEHCTB U UX PELICHHUS.

1. Daementnl Teopun BepositHocTeii (10 4.).

OnemeHTapHble coObITHA. Kiaccuueckne M reoMEeTpHuYEcKHe OINpEIEieHUs BEPOSTHOCTH.
BeposiTHOCTE CyMMBI COOBITHH. 3aBUCHUMBIE U HE3aBUCHMBbIE COOBITHSI.

6.IToBTOpenue. Pemenue 3anay (8 4.).

9 kJs1acc
I'eomerpus (50 4.)

1. Beenenue B crepeomerpuio(3 4.).
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OCHOBHBIE ~ TIOHSTHS  CTEPEOMETPUU.  AKCHOMBI  crepeoMeTpuu.  [Ipumepsl
HPOCTPAHCTBEHHBIX FEOMETPHYCCKUX QUTYP.

2. 'eomerpuyeckue npeodpazoanus (9 4.).

[Tonsituss o mpeoOpazoBanuu ¢uryp. [lonstue o nBmwxeHun. OceBas U LEHTpaJIbHAs

CHMMETpHsI, MapauleIbHbIA MEPEHOC, MOBOPOT. [IpUMephl pEmIeHUS TCOMETPHUUYCCKUX 3a1ad C
MOMOIIBIO IBKeHHH. CHMMETPHS B IPUPOJIC, TEXHUKE U B HCKYCCTBE.
3. lIpaBuibHbIe MHOrOyrobHuKku. Muororpanauku (10 u1.).

IIpaBunbpHBIE MHOTOYI'OJIBHUKU. MHOIOrpaHHUKH.

[Tpsamas u npaBuiibHas npu3Msl. [lpaBunbHas nupamuna. [lnomans 60KOBON MOBEPXHOCTH
IIPU3MBI, TUpaMU/Ibl. Pa3BepTka MpU3Mbl U IUPAMHU/IBI.

4. Tesa Bpamenusi(8 4.).

[Mununap, KOHYC U ycedeHHbIH KoHyc. OceBble ceueHus LHUIuHApa U KoHyca. Ilonsrue o
TeJax U NOBEPXHOCTAX BpateHus. [Tnomaau 60KoBOM MOBEPXHOCTH LIMIIMH/IPA, KOHYCA.

Hlap u cdepa. Ceuenne mapa miaockocTbio. KacarenbHast IIOCKOCTb K cdepe.

5. O6beMbl MHOTOTPaHHHUKOB (8 4.).

[lonsitTue 006 o00béMe. OcHOBHblIE cBolcTBa 00beMOB. OO0bEMBI MHOIOTPaHHHUKOB:

IIPSIMOYTOJIBHOTO NIapaJUIEIIEIUIIE1a, IPU3MbI, TMPAMUJIBI.

6. O0bembl Tea BpameHusi(8 4.).

OO0beMmbl Ten BpallleHus: [UINHpa, KOHYyca, mapa. [lnomans chepsl.

7. lloBTOpenue. Pemenue 3a1ay (4 4.).

O:xupaemMple pe3yJbTaThl 00y4eHHsI MATEMaTHKe
B 5 - 6 ki1accax

B pesynbrare uzyueHust Kypca MaTeMaTHKE yJalIuecs JOHKHBI IPUOOPECTH CIEeYIONINe
3HAHWS U KOMITETCHIINH.
— 3HATh YKCJIA ¥ YUCIIOBBIC BhIpakeHUs1. CIIOCOObI X UCUUCTIEHUS, IUHUIIBI U3MEPEHHUS BEJIUYHNH;
— UMETh MPEJACTaBJICHHE O Pa3HBIX CHUCTEMaxX 3alHCH YHUCeT U OCOOCHHOCTSX MO3UIIMOHHOM
CHCTEMEL,
— HUMETh TMOHATHE O MHOXKECTBAX YMCENl: HATypaJbHbIX, LEJbIX, PAalUOHAIBHBIX YHCENl U
OTHOIIEHUSX MEXIY HUMH,
— YCTHO BBITIOJIHATH CJIOKEHUE U BBIYMTAHHUE IBYX3HAUHBIX YMCEJ, YMHOKEHUE U JCJICHUE Ha 1IeJI0e
JBYX3HAYHOE YMCJIO U HA OJIHO3HAYHOE YHCIIO,
— YBEpPEHHO BBINOJNHATh JCHCTBUSA CIIOKEHUS, BBIYMTAHUS, JCJIECHHUS HATypaJbHBIX YHCEll,
COCTOSIIUX U3 HECKOJIBKHUX Pa3psiIoB;
— BBIMIOJHATH apudmeTndeckue AeHCcTBHs HaJ OOBIKHOBEHHBIMH JIpOOsSiMU (TipuBeaeHUE Apobei K
o01eMy 3HaMEHATeNt0, COKpaleHne Apooe, BhIIeTIeHNE 11eJI0M YaCTH U3 HETPABWIBHON ApOoOH);
— OKpYTJSTh ACCATUYHBIC IPOOW, BBIMONHATH apuMeTHuecKue MASHCTBUS HaA JECATHUYHBIMH
TpOOSIMU U IPUOJIMKEHHBIMHU YHCIIAMH;
— TPOU3BOJUTH BBIUUCICHUS C MOMOIIBI0 (OPMYJ, HAXOAWTh 3HAUEHHUS YHCIIOBBIX BBIPAKEHUH,
coJiep KalIuX 1eJIbIe Yncia U IeCATUIHbIE TpOOH;
— pemaTh HE CIOXKHBIC JTUHEHHBIE YpaBHEHHUs C MPUMEHEHHEM IPaBUI PACKPHITHS CKOOOK H
TpaBujIa IPUBEACHUS TTOIOOHBIX CJIATaeMbIX;
— peliaTh TEKCTOBbIE 3a7add (COCTABIICHWE MPOTMOPIHA) MyTeM apuMEeTHUEeCKUX MPHEMOB H
JIMHEWHBIX YPaBHEHNH;
— HaXOJUTh KBAJIpaT U KyO 4uCIa;
— WMETh TMPEJCTABICHUE O PACHOJ0KEHUU YUCET Ha KOOPJAMHATHOW MPSIMOM, HAXOIHUTh
KOOPJMHATHI TOYKH Ha TIOCKOCTH (X, V);
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— YUTaTh U COCTABISATh HAa OCHOBAaHMM JAHHBIX 3HAUYEHUH MPOCThIE CTATUCTHUYECKUE TAOIUIBI U
JyarpaMMbl;

— HaXxOJIUTh U PacIiO3HAaBATh FT€OMETPUUECKUE (PUTYPHI B OKPYKAIOIINX 00bEKTaX;

— BBIIIOJIHATH [IPOCTHIE U3MEPEHUS C IIOMOILBIO TMHENKH, YTOJIbHUKA, LIUPKYJIsl, TPAHCIIOPTHUPA;

— YMETb IOJIb30BaThCS HEOOXOAUMBIM MAaTEpPHAIOM COJEPKALIUXCA B YUeOHUKAX, MPEAMETHBIX
yKas3aTelsX U B OTBETax 3a/]ay;

— yMeTb paboTaTh C TEKCTaMHU, TAOIULAMH, PUCYHKaMHU, TpapuKaMH, CXEMaMU U TuarpaMMamy,

- YMETb IPUMEHATH U OCYILECTBIATh JCHCTBYS HAJl YMCIAMU Ha APYTUX NPEAMETAaX U MPOCTEHIINE
IIOCTPOEHHUS HA IIPAKTHKE.

Adaredpa 7-9 kiacenl

B pesynbraTe m3ydeHus kKypca anreOpbl ydamgecs AOJDKHBI HPUOOPECTH CIeNyroLue
3HAHUS, YMEHUS M KOMIICTCHIINH:
— C IOMOILBIO YHCEN JaBATh YHCIOBYIO XapaKTEPUCTHKY PeaIbHOI0 MUPa;
— WMETh TOHATHE 00 MPPAIMOHAIBHBIX YWCIIAX, YMETh NMPHUBOAWTH NPUMEpPHI Ha MPHUMEHEHHE
UppaloHaIbHBIX YUCET,
—3HaTh 3HAYCHHE 3aIIMCH U OCHOBHBIE (hOPMYJIbI TPUOTMKEHHBIX YHCET,
— 3HaTh OCHOBHBIE JTAllbl BHIUMCIEHUHN U MX OLEHUBAHUE C TIOMOIIbIO KAJIBKYJIATOpA, WIN TaOJIHILL
YMETh HaXOJWUTh NPUOIMKEHHOE 3HAYCHHWE CTENEHH YHMClla, OOpaTHOE YWCIIO JAaHHOMY YHCIY,
KBaJIpaTHbIN KOPEHb, CUHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC OCTPOTO YIJa;
— WMETh TPEJACTaBICHUE O OYKBEHHBIX BBIPAKCHHSX, COJACPKAIIMXCS B 3amuch  (Hopmyd,
ypaBHEHUH U HEPABEHCTBAX;
— YMeTh 3amuChIBaTh BEIUYMHBI B OOIIEM BHJE, COCTABISATH HECIOXKHBIE alreOpandecKkue
BbIp@XEHUS M (POpMyJibl (PaBEHCTBA) MO YCIOBMIO 3aJlaud, COCTABIATh (OPMYJIbI C IPUMEHECHUEM
YHCIIOBBIX 3HAYEHUH, BEIPAXKATh OJTHO BBIPAKEHHE (BETMUNHY) Yepe3 IPYroe;
— YMETb BBINOJHATH PABHOCHJIbHBIE MPeoOpa3oBaHMs HaJ LEIBIMH U JApOOHO-pallMOHATIBHBIMU
BBIPQKEHUSIMH. CIIO)KEHUE, BEIYUTAHNWE, YMHO)KCHUE, BBIHECEHHE OOIIETr0 MHOXKHTENS 32 CKOOKY,
pa3ioKeHue MHOTOWIEHA HA MHOXKHUTEIH, TyTEM BBIHECEHHUS O0ILEro MHOXKUTEIS;
— YMETh BHOCHTh MHOKHTEJb TI0]] 3HAK KOPHS M BEIHECTH MHOKUTEIb U3 TI0/ 3HAKa KOPHS;
— HCIIOJIb3YSl TPUTOHOMETpUYecKHe (OpMyJbl YMETh BBINOJHATH pa3HbIE NPeoOpazOBaHUS
HECIIO)KHBIX TPHTOHOMETPHUYECKIX BBIPAKEHUIA,
— YMETh BBINOJHATh aJTOPUTMBI PEIIEHUs 3a7ad METOJIOM YpaBHEHHI: MepeBOJ 3aJauyd Ha SI3bIK
yYpaBHEHH, pEIIeHnEe YpaBHEHUS, TPOBEPKA PE3yIbTATOB HA COOTBETCTBUE YCIOBHM 3a]1a4H;
— YMeTh NPHUMEHATh COOTBETCTBYIOLIME TEPMHUHBI, pellaTh YpaBHEHHs, HEPABEHCTBA, CHUCTEMbI
YpaBHEHHI U HEPABEHCTB, a TAKXKe HAXOJWUTh KOPHH;
— 3HaTh IPUEMBI PEIICHUS] YPAaBHEHUI, HEPABEHCTB W MX CHCTEM (HalpUMep, aJrOpUTM PeLICHHS
JMHEWHOTO ypaBHEHUs, (POPMYIIbI KOPHEH KBaAPATHOTO YPOBHS);
— BJIQJIETh METOJIaMU pEIIEeHUs NMPOCTEHIINX ypaBHEHUN M HEpaBEHCTB (JIMHEIHHbIE, KBapaTHbIC U
MPUBOSIINX K HUM HECIOXXHBIE YpaBHEHHS C ABYMs HEM3BECTHBIMH, CHCTEMa JIMHEHHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOMN);
— HaXxOJMTh MPUOJIMKCHHBIC PEIICHNST YPAaBHEHNUH M HEPABEHCTB TpapUUecKuM METOIOM;
- 3HaTh Pa3UYHbIE CIIOCOOBI 3aJaHUi (PYHKIUH B BHJE TaOIMIbI, GOPMYNOH, TpaQUuecKuMu U
CIIOBECHBIMH XapaKTePUCTHKAMH;
— MMeEeT TNpeJICTaBlIeHHE O MOHATUN (QYHKIIMU B MaTeMaTHKe, B MEXaHUKE U B JIPYTUX 00JacTAX;
— 3HAET CMBICH TOHATHS (DYHKIUH, apryMeHTa (YHKIHH, OOJIACTh ONpEACTCHHS | 3HAYCHHS
(GyHKINHU, TPABUIIBHO YIIOTPEOISATH COOTBETCTBYIOIINE 0003HAYCHHS U TEPMUHBI,
— YMETb HaxOJIUTh 3HaYeHUs QYHKIIMH 3aJaHHON (opMyIoH, Tadnuiel, rpaguxom, 3HaTh ClIOCOObI
nepexo; (PYHKIMU OT OJHOTO BUAA K APYTrOMY;
— 3HaTh CBOWCTBAa MNpsSMONW M OOpPaTHOM MPOMOPIIMOHAIBHOCTH, JHWHEWHBIX, KBaJPAaTUYHBIX,
CTETEHHBIX (DYHKIIHH, YMETh CTPOUTH UX IpauKH;
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— 3HATb WU NMOHUMATb YTO TAKOC BCPOATHOCTD, YUCJIOBBIC 3HAYCHUS BCPOSATHOCTHU U MPABUIIBHO HUX
IIPUMCHSATD,

— HCHOJIb30BATb IIOHATUSA CPCIHCC apI/I(i)MeTI/I'-IGCKOC, MOJ4a, MCuaHa, HIpyu PCHICHUH 3ajdad
BCPOSATHOCTH,

— 3HACT MPHUCMbI IPOCTOI0 CTATHUCTHYCCKOI'0 aHaJIM3a YHUCIIOBBIX 3HAYCHUH U YMETb HX
HCIIOJIB30BaTh B PCIICHHUHN HpOCTGfIH.IHX 3aJia4, B IIOCTPOCHHUC auarpaMm H THUCTOI'paMM 110
3aJaHHbIM 3HAYCHUSAM.

I'eomeTpus 7-9 kiaaccebl

B pesynbrare u3yueHus: Kypca reoMeTpuH ydammecs 7 — 9 KJIacCOB JOJDKHBI IIPHOOPECTH
CIIeTYIOIIe KOMIICTCHIIHH:
— 3HaTh, OCHOBHBIC T€OMETPUYECKHE CBOWCTBA (DUTyp HA IUIOCKOCTH M NPOCTEHIINE CBOMCTBA B
MPOCTPAHCTBE, IOHUMATh, YTO FTEOMETPHUYCCKUE (PUTYPBI SBJSIFOTCS HICATM3MPOBAHHBIMU 00pa3zamMu
peabHBIX 00BEKTOB, 2 TEOMETPUYCCKHE 3aKOHBI OTPAXKAIOT 3aKOHBI OOBEKTHBHOTO MUPA;
— YMETh pPaclo3HaBaTh U CTPOUTH MOJCIH, YSPTEKU U3YUYCHHBIX QUTYp, YMETh HAXOIUTh UX CPEIH
OKPYKaOIHUX HAC IPEIMETOB;
— WMETh TMPEJCTABICHHE O B3aMMHOM  DACIOJIOKEHHM  NPSAMBIX:  EpeceKaroluecs,
CKPELIMBAIOIIIECS, apallielibHbIe, MIEPICHIUKY/ISIPHBIC IpsiMble. [[pUMEHSATh MPU3HAKH PABEHCTBO
U no1o0ust GUryp Ha MpakTHKe;
— 3HATh TEOPEMBI, BBIpAKAMOLIME 0CO00 BaXKHbIE CBOWCTBA TIEOMETPUYECKUX (GHUIYp, 3HATH
(bOopMyJIBI, OTpaKAIOIIUE COOTHOIICHUE MEXKIY TI'€OMETPUYCCKUMH BEIMYMHAMU M IPABUILHO
UCIIOJIb30BATh UX IPH PEIICHUU PA3IMYHBIX 33/1a4;
— YMETh peliaTth HECIOXKHBIC 3a/1a4d HA BBIYMCICHUE TCOMETPHYCCKUX BEIWYMH (JJIMHA, YTOI,
IUIOMIa/b, 00BEM H JIp.), IPUMEHSATh (OPMYIIBI U TEOPEMbI Ha IIPAKTUKE;
— 3HATh CBOWMCTBA BEKTOPOB U MPOBOJIHT dJICMEHTAPHBIC JICHCTBUS C HUMH;
— YMETb CTPOHUTh W HU3MEPSATHh C IOMOINBIO JIMHEHKH, IUPKYJS, YrOJbHHKA M TPAaHCIIOPTHpA,
pa3uYHbIC BEJTMYHHBI;
— pemaTth OCHOBHBIC 33Jadyll Ha MOCTPOCHUE C HCIIOJIB30BAHUEM LUPKYIS U JIMHEHKH, a TaKKe
UCIIOJIb30BATh MX B MOBCETHEBHOM MPAKTHKE.

Kpome 3TOoro x yueHHKaMm MpeabsSBISIFOTCS CIEAyIOIIue oOIey4eOHble MaTeMaTH4ecKue
KOMITETCHITUH:
— YMETb T0JIb30BAThCS OTJIABICHHEM Y4eOHHKA, TPEIMETHBIMH yKa3aTeJsIMU, OTBETAMH K 3a/1a4aM;
—yMeTh paboTaTh C TEKCTAMH, TAaOJIUI[AMH, IpaQUKaMd, PUCYHKAMH, YePTE)KaMH JQHHBIMH B
y4eOHOI1 uTeparype;
— YMETh BBIJICTHUTH TJIABHYIO MBICIIb U3 TEKCTa, HAUTH OTBETHI HA 3aJ[aHHBIC BOMPOCHI, UCIIOJIb3YS
y4eOHHMKH 1 JJAKOHUYHO M3JIaraTh CBOM MBICIIH,
— YMETh COCTaBJIATH IUIaH M3YYEHHOTO MaTepHaia U JeJiaTh BbIBOJIBI;
— yMeTh pPaboOTaTh CO CJIOBAPEM MAaTEMATHYECKUX TEPMHUHOB, LIKOJIBHBIMU SHIMKIONEIUSIMU,
CIPaBOYHUKAMH JIJIS YUAIIUXCS;
— yMeTh HaONIOJAaTh W aHATM3UPyeT MaTeMaTH4eCKUe SBICHHS B OOBIYHBIX CUTYallMsX, Ha HX
OCHOBE MPOBOUTH CPABHEHHUE, aHAJIM3 U JIeJIaTh HHIYKTUBHBIC YMO3AKITIOUCHHUS;
- YMETh CaMOCTOSATEIIFHO HaXOIUTh HEOOXOIMMYI0 MaTeMaTHYECKYyI0 MH()OpMAlUIO B UHTEPHETE,
CHCTEeMaTH3HPOBATh, COXPAHAThH U HCIIOIb30BaTh UX.

Me:xnpeaMeTHble CBSI3U B 5 — 6 Ki1acce
B o0ydennn kypca maTeMaTHkd B 5 - 6 Kjaccax ydaluMHCS TPUMEHSIFOTCS 3HAHHUSA,
HOJ'Iy‘-IeHHBIe 110 TAaKUM Hpe[[MeTaM KaK €CTCCTBO3HAHUC, (I)I/I?)I/IKa, XHUMMUA, reorpa(bml, TCXHOJIOI'uA.
TecHast CBS3b MAaTEMATHKH C KHU3HBIO, MPAKTUICCKOE 3HAYCHHUE M3ydaeMOro MaTepraia U CUCTEMBI
HaBBIKOB MO3BOJSET He(OpMAIbHO OCBauBaTh Marepuan. Hampumep, B HU3yYeHHM MOHSTHUS
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«mporeHT» (Tpedyercst uncioBas HHGOpMALUs O COCTaBe aTMOC(epbl, OOBEKTOB TPUPOJIBI, CBS3U
Mexny siieHusMH.) C BEJCHHEM BEIMYMH CBSI3aHO M3MEPEHHE TEMIIepaTypbl BO3JyXa H
rpaduueckoe n300pakeHue; U3MEPEHNUE YPOBHS 0CA/IKOB, CIIOJIb30BaHUE UH(OPMAIIMH O BBICOTE U
rinyoune sanamwadToB. [Ipy M3ydeHUM OTHOLIEHWH M MPONOPLHUHM OCHOBBIBAIOTCA HA NpUMeEpax
XMMHAYECKHX pacTBOpOB MW Jp. MaremaTnka u3 aOCTpakTHON HayKH CTaHOBUTCS  Oosee
WHCTPYMEHTAJIBHON U MPAKTUYECKOM.

[Tpu M3y4eHuu 371€MEHTOB I€OMETPUU HEOOXOIMMO HUCIOJIB30BATh MOHITHE O KOHKPETHBIX
reoMeTpHUecKuX (paKkTax, U3 OKpYyKarolled peaJbHOCTH, HAapOAHOTO TBOPYECTBA, MPHUKIIATIHOTO
HCKYCCTBA, IPEIMETOB €CTECTBO3HAHUS U JIP.

OOyueHue 4YHUCIOBBIM BBIPAKEHUSAM C I[EPEMEHHBIMHU, YPAaBHEHHs OCYILIECTBIISIIOTCS Ha
OCHOBAHMHU 3HAHUI O B3aMMOCBS3UM MEXIy BEIUYMHAMH U3 KYpCOB €CTECTBO3HAHUA, (DM3UKU U
reorpadumu.

MareMaTiuecKkue 3HaHUS, YMEHHUS U HaBBIKH. TOJIyYE€HHBIC ydalIUMHUCS B 5 - Gkiaccax
COCTABJIIIOT OCHOBY M3YYEHHs IPEIMETOB B IEPBYIO ouepelb (U3MKM, XMMHHU, Teorpaduu,
TEXHOJIOTUU M JIPYTUX MPEIMETOB. BBIUMCINTENbHBIE YMEHUS M HABBIKH, ITOJyYEHHBIC Ha YPOKax
MaTeMaTHKU IIHPOKO HCIOJIB3YKOTCS MPH M3YYEHUH MHOIMX IIKOJBHBIX HPEAMETOB. 3HaHUSA 00
OCHOBHBIX €IUHHIIAX HW3MEPEHUs, TEepexo] OT OJHOTO H3MEPEHHs K JPYroMy, BBIIIOJHEHHE
BBIUUCIICHUM (HampuMmep: NOJOXKHUTEIbHbIE M OTPHUIATEIbHbIE YMCIA, BBIIOJIHEHUE ACHCTBUM C
JECATUYHBIMA U OOBIKHOBEHHBIMH JIPOOSMHU, HAXOXKIEHUE MPOLEHTA, CPEAHEr0 apu(hMETHIECKOTO
U COCTABJICHHE YPABHEHHUI M MPOIOPLIHIA).

Adredpa 7 - 9 kiace

ITpu oGyuyenun kypca anredpbl HEOOXOAUMO UCIOIb30BATH COOTBETCTBYIOLIYIO
MHGOPMAILIHIO U3 APYTHX y4eOHBIX MPEAMETOB, (POPMHUPOBATH NPABMIIBHOE MTPECTABICHUE Y
y4aluxcs 0 TOM, 4YTO MaTeMaTHKa OMUPAETCS B CBOEH aOCTPAKIMK HA OKPYKAIOLIUE SIBJICHUS U
peabHbIe TPEIMETHI.

[Tpu wu3yueHun «YUCIOBBIX HEPABEHCTB» MOXKHO MCIIOJIB30BaTh HMH(OpManuo U3
reorpadun VIl xnacca-mkansl, BeicoTa U riayouHa. [lpyu n3ydenun JuHENHHBIX ypaBHEHUN MOKHO
ucrnoib3oBath MHGoOpManuio u3 ¢usuku VIl knacca: paBHOYCKOpEHHOE JBHXKEHME, IUIOTHOCTb
BEIIECTBA, CHJIA TSHKECTH, MPU M3YYCHWU KBAJPATHBIX YPAaBHEHUH M CHUCTEM YpaBHEHHH MOKHO
UCIOJIb30BaTh UH(MOPMAIMIO U3 (PU3MKH. JaBJIEHHE Ta30B U >KUAKOCTeH, paboTa U MourHoCTh. [1pn
M3YYEHUH PAIMOHAIBHBIX YPaBHEHUH I1e7IeCO00pa3HO MCIOIh30BATh MOHATHUS O JIBUKECHUH, CHIIE,
BEKTOPBI, HAMpPaBJIECHUS U Jp.

[Tpu M3ydeHUH TPUTOHOMETPHH 11€TIECO00PA3HO UCTIOIb30BaTh PABHOMEPHOE JIBUYKEHHUE TET
10 OKPY’KHOCTH, a IPU U3YYEHHUH MTPOrPECCUN MOMKHO HCIIOJIb30BaTh PABHOMEPHO YCKOPEHHOE
TIBMKEHUE.

[Tpu m3yyeHMH NPUOIMIKEHHBIX BBIYMCICHUN HCIOJIb30BATH TAKOE MOHITHE KaK TOYHOCTD
W3MEPHUTENBHBIX WHCTPYMEHTOB, PacxoJl MaTepHAIIOB MPHU HM3TOTOBJICHWHW BEIICH M W3JCIHMA, a
TaKke HHPOpMaLHUIO U3 GU3NKU O (PU3NYECKHX BEIMYMHAX, PACCTOSHUE, CKOPOCTh, BpEMs, Macca,
MJIOTHOCTh, paboTa u T.1I.

Kypc anreOpsl siBIsieTCs ONOPHBIM HPEAMETOM B M3YUYEHHHM €CTECTBEHHO-MATeMaTHYECKUX
muctuminH. [loaToMy Ha ypokax anreOpbl mpu OOy4eHHH U PEIICHUHU 337ad Ha TOXKIECTBEHHOE
YIIPOLICHNUE BBIPAXKEHUH, NMPH pEIIeHUN YPAaBHEHUH M CHUCTEM YpaBHEHUH, peIIeHUH TEKCTOBBIX
3aja4 U npu padote ¢ GopMyliaMU UCIOIb30BaTh CBEIECHUS U3 JPYTUX MPEIMETOB. DTU CBEACHUS
MOTYT OBITh ONOPHON TPU U3YYEHMU Kypca anreOpbl: 3aBUCUMOCTH (DYHKIIMM OT apryMeHTa U MX
CBOWCTBa, TpadWKH, TOHSATHS 3aBHCHMOCTH MEXIy BelWYMHaMH. Hanmpumep, mpu W3ydeHHH B
Kypce (U3UKU TEeMbl pABHOMEPHO YCKOPEHHOE JBM)KEHHE HUCIOJb3YeTCs JIMHEeHHas (QyHKIMS, TpH
W3YYEHHUH JIEKTPHUUECTBA - IpsiMasi U 00paTHasi MPOTIOPIIMOHATIBHOCTH.

DJeMeHTBl TPUTOHOMETPHU M 3HAHUS O TPUTOHOMETPUYECKUX COOTHOIICHUSX HEOOXOIUMBI
IPU M3YYEHUU TOHATUHM BOJHBI, KOJEOaHUE, ACTPOHOMUYECKHUX IOHATHH, OHM SBISIOTCA
HE00XO0AMMOM YacThIO anmapara Jjs U3y4eHUsT MHOTHUX €CTECTBEHHBIX HayK.
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CraniapTHBIA BUI YHMcla U JEHCTBUA ¢ HUMHU HEOOXOIUMBI MPH M3YYEHUHU MPOTPAMMHBIX
MaTepHalioB MO (PU3MKE U XUMHHU: NIPH BBIIOJHEHUN Ja0OPATOPHBIX M MPAKTUYECKUX PadOT, IpU
BBIUMCIICHUH U PEUICHUH 3a1ad. MaTepuaisl Kypca anreOpbl O4eHb 3HAUMMbI ITPH U3yYCHUN OCHOB
MHGOPMATUKU M TEXHOJOrMu. B 1aHHOM cilyuae OHHU SBISIOTCS 0a30BBIMH  IOHATHSMHU.
ToxnecTBeHHbIe TPeoOpa3oBaHusl BBIPAKEHHM, pEIIeHUE YPaBHEHUI, HEPABEHCTB U UX CHUCTEM
TOTOBHUT JIeTeH K HAIIMCAHUIO AJITOPUTMOB U K IPOrPaMMHUPOBAHUIO.

[Ipu pemieHNMM TE€OMETPUYECKUX 3a7au IMPUMEHSIOTCS 3HAHMS O TPUTOHOMETPHUUECKHX
¢bynkuusax. Hekoropble reomMeTpuueckue 3afayd HPUMEHHMbI IPU HCCIEAOBAaHMM 3KCTpeMyMa
¢bynkuuu, GopMmysbl 00bEMOB T€OMETPHYECKUX Tl B MPOCTPAHCTBE, KOTOpPHIE BBIBOISATCS C
MIOMOILBIO UHTETPAIbHbBIX BEIYMCICHHUH.

YMmenue wuccnenoBath (DYHKIMIO, HaBBIKM AHAIUTUYECKOH paboTel ¢  QopmynaMu
IPUMEHSIOTCS NPU M3YyYEHHUU DJIEKTPOJMHAMMKM M ONTUKU. ODJIEMEHTHl IU(QepeHIraIbHbIX
BBIUHCIICHUM NPUMEHSIOTCS NPU U3YYEHUU SIBJICHUM pajMOaKTUBHOIO paclaja, rapMOHHYECKOIO
KOJICOAHHWA U T.JI.

I'eometpus 7 - 9 kiaceol

C uenbio NPUMEHEHUs TeOMETPUYECKUX 3HAHWH B )KM3HU U HA MPAKTUKE, a TAKXKe JUIsl TOro
9TOOBI MOKa3aTh CBSI3b T€OMETPUU C PEabHBIM MHPOM HEOOXOJMMO HCIOJIh30BAaHHWE 3HAHWHA U3
pa3HbIX pa3/iesoB MaTeMaTUKU. Tak Mpu U3y4eHUU PaBEHCTBA TPEYTOJILHUKOB, TP PEILICHUH 3a]1a4
CBSI3aHHBIX C TPEYroJIbHUKaMM I11€JIeCO00pa3HO MCIIONIb30BaTh reorpauyeckiue KapTbl U YEPTEkKHU
3€MeNIbHBIX YYaCTKOB, MOHATHE O LIMPOTaX U JOJAroTax 3€MHOH MOBEPXHOCTU. A MpU U3y4EHUHU
nono0usi GUryp MCIoyb30BaTh MOHATHE MacmTaObl u3 reorpaduu VI kmacca. Ilpu u3yuenun
«KoopauHaThl BEKTOPOB» YUWTENb ONUpAETCs Ha TMOHATHE U3 Kypca (U3MKUM O cuie,
reorpaduueckue koopauHatel (I'eorpadus VI knacc); OKpyKHOCTb, Kpyr, chepa, map, 3emis u
nebecnas tena (IIpupomoBenenue Vkiacc.); rmo0yc u kapra (I'eorpacdus Vlknacc.); nenenue
OKpPY’KHOCTH Ha paBHbIe yacTu (UepueHue) u T.x.

[Tpu U3yyeHuu CTEpPEeOMETPUN YUEHUKH ONUPAIOTCS Ha TIOHATUS U YMEHUS, IPUOOpETECHHbIE
u3 yepueHus. M3yueHuss npeaMeToB TaKMX Kak: uepueHue, (QU3MKa, XUMHS, TEXHOJOIHS,
pHUCOBaHHE CIOCOOCTBYIOT (DOPMHUPOBAHUIO Yy YyYAIMXCSl MPOCTPAHCTBEHHBIX IMPEJICTABICHUN O
Pa3NUYHBIX JIMHUAX U QUrypax, cONMkKaeT MaTeMaTH4YecKHe 3HaHMA C peanbHOCThI0. CrocoOsl
JIOTHYECKOTO  MBILUIEHUs,, C(OPMUPOBAHHBIE B pe3ylbTaTe M3Y4YEHHS Kypca TIeOMETpUU

HCIIOJIB3YCTCA ITPHU U3YUYCHHUU KaK €CTCCTBCHHLIX, TaAK U TYMAHUTAPHBIX IIPEIAMCTOB.

O6J'Ia,[[aHI/Ie SHAHUSAMHU O CUCTEMC aKCHMOM B I'COMCTpUH CHOCO6CTBYI-OT YCBOCHUIO PA3HBIX
HAayYYHBIX Teopnﬁ (TeOpI/II/I OBOJIOIHUH, KJIaCCUYECKON MEXaHUKU U T.)I.)

CpoiicTBa reoMeTpudeckux (GUryp, MOCTPOCHHE T'€OMETPHUECKUX (QUTyp Ha IUIOCKOCTH
LIIMPOKO HCIOJIB3YIOTCA B Kypce uepueHus. OKpYyXKHOCTb, BIMCAHHBIE YIVIBI B OKPYKHOCTD,
(dbopMyna JUIMHBI OKPYKHOCTH UCHOJIB3YIOTCS IPU U3YYEHUH OCHOB KMHEMATHKH, TP BBIIOJTHEHUU
TOKapHBIX paboT (BpallleHHe Tel BOKPYT OCH) U IPU U3YYEHHH Kypca aCTPOHOMUU. A BEKTOPHBIE U
KOOpJIMHATHBIE METO/IbI IIMPOKO MPUMEHSIOTCS MPU U3yYEHUN MEXaHHUKH, a CBOMCTBA CHUMMETPHUHU
B ONTHKE U T.J.

OLIEHMBAHUE JOCTHKEHUN yYalIUXCS IO MATEMaTHUKE

1. OHCHHBaHI/Ie YCTHBIX OTBETOB YHYAIIIUXCH 110 MATEMATHUKE

Onenka «5» BbICTaBJISIETCS, €CJIN:
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- YYEHHUK MOXET MOJHOCTBIO PACKPBITh COACPKAHKUE TPOrPAMMHOT0 MaTepuaa;

- MOXET IOCJIEOBaTeIbHO U JIOTMYHO W3JaraTb YCBOCHHBIH MaTeMaTHMYeCKUW Marepuall,
MPaBWIBHO (OPMYITUPYET OCHOBHBIEC MOHSITUS, TEPMUHBI, CHMBOJIBI 1 (POPMYIIBI;

- YMECT IPpaBUJIIBHO CTPOUTH rpa(bI/IKI/I, YEPTECKHU, OCHOBHBIC U JOIIOJTHUTCIIBHBIC IIOCTPOCHUS;

- MOXET OOBSACHUTh U T'paMOTHO NPOUJIIFOCTPUPOBATH CBOU 3HAHHUA 11O TCOPHUH U MPUMCHATH UX B
HOBBIX CUTYyallUsX;

- HUCIOJIB3Yyd HUMCHOIIUCCA 3HAHUSA, MPABUJIBHO OTBCYACT HaA JOIOJIHUTCIIbHBIC BOIIPOCHI 110
HpOfII[CHHBIM TEMaM,

- HMCECT IIPOYHLIC HABBIKU CaMOCTOSITEIbHOM pa6OTI)I, B TOM 4YHCJIC H IO COBPEMCHHBIM
HCTOYHHUKAM.

OueHka «4» BbICTABJISIETCS, €CJIH:

- YUYCHUK CIIPABJIACTCA CO BCEMU BBIIICIICPCUUCIICHHBIMU, UTO W IIPU BBICTABJICHUN OLICHKU «5», HO
OTCYTCTBYCT OJJUH U3 NICPCUNCICHHBIX ITYHKTOB,

- jgomyimieHbl HekoTopble ommOku (1 wunmum 2 omubKku), OPUBOIANIME K HE3HAUYUTEIHHOMY
HCKaKEHHUIO MATEMATHYECKOI'O CMBICTIA;

- B JOIIOJIHUTECJIBHBIX BOIIPOCAaX AOIMYIICHLI 1-2 OIJ_II/I6I(I/I, HO UCIIPABJICHBI CAMUM YYCHUKOM I10CJIC
3aMCUYaHUUN YUUTCIIA.

Ounenka «3» BbICTABJIAETCS, €CJIM:

- YUEHHUK HE MOXKET IOJHOCTHIO PACKpBITh y4EOHBIH MaTepuas, HO MOXKET NOKa3aTh YaCTUUYHbBIE
3HAHMA 110 OTACJIBHBIM BOIIPOCAM;

- Ipu 00OCHOBAaHHMH MAaTEMAaTHUYCCKUX CY)KIIGHI/Iﬁ, npu HMCIOJIB30BaAHNUKU TCPMHUHOB, CHUMBOJIOB,
MMOCTPOCHUHU qepTexceITI, Fpa(I)I/IKOB, HCIIBITBIBACT 3aTPYAHCHHUA H JOITYCKaACT OIJ_II/I6KI/I, KOTOPBIC
ObLIH HCIIPABJICHBI C TIOMOIIBIO YUUTCIIA,

- IJIOXO TPUMEHSEeT TEOPETUYECKU MaTepuan, HO MOXET NMPUBOAMTH MPHUMEPHl IO oOpas3lam
JAHHBIM YYUTENIEM;

- 3aTPYAHSETCS B CAMOCTOSITEIEHOM OOBSICHEHUH B3aMMOCBS3CH, HE ITOCIEIOBATEIILHO H3JIaraeT
MaTepHa;

- WMeeT TpoOensl B 3HAHUAX M HABBIKAX IO MPOUJIEHHOMY TEOPETUYECKOMY Marepuany,
3aTPYJHSETCS OTBEUATh Ha JOMOJHUTEIbHBIE BOIIPOCHI.

Onenka «2» BbICTABJIAETCS, €CJIH:

- YUCHHUK HC MOKCT PACKPBITH CMBICII U COACPIKAHUC OCHOBHOT'O MATCMATHYCCKOI'0 MaTCpHrajia,
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- JIOTIYCKaeT CephE3HbIE OMIMOKHU B PACcCY)KJIEHUU M 3aTPYIHSAETCS B OOBSICHEHMM MAaTeMaTHYECKHX
MOHATHIA, HE TMPABWIBHO TMPUMEHSET MAaTeMaTHYECKHE CHUMBOJIBI, TEPMHUHBI, (POPMYIBI, TLIOXO
MMOHUMAET YePTEXKH, TpadUKH, TAOJIHUIIBI, TaKe TOTAA, KOT/Ia YUYUTENb 33/1a€T HABOISAIINE BOIIPOCHI.

Onenka «1» BpICcTaBJIAETCS, €CJIN:
- Y YUCHHKA UMEET MECTO MOJTHOE HETIOHUMAHNE MAaTEMAaTHYECKOTO MaTepuaa;

- OTBC€T YUCHHUKaA OTCYTCTBYCT.

2. OueHuBaHHe MUCHMEHHBIX PadOT MO0 MaTeMaTHKe
Onenka «5» BBICTABJISAAETCS, €CJIH:
- IIOJHOCTBIO BBHIMIOJHEHEI BCE 3a1aHUS;
- OTCYTCTBYIOT OIIMOKH B O()OPMIICHUH U 3aMUCAX;

- [pU PEHIEHWH 3aJa4 MCIOJb3YyeTCs IOMIAaroBas W Jormdeckas IIOCIEIOBATEIbHOCTD
BBITTOJTHSIEMBIX JICHCTBUM;

- AonyumcHHas OIHI/I6Ka IIPU BBIITOJHCHHUHU 321[[8,HI/H>'I IMpaBUJIbHO UCHIpaBJICHA CaMHUM YYCHUKOM;
- 3a1aHW A BBIIIOJIHCHBI pallMOHAJIBHBIM ITYTCM.

Ounenka «4» BbICTABJIAETCS, €CJIH:

- paboTa BBINIOJIHEHA TTOTHOCTHIO, HO HET 000CHOBAaHUH XOJa pelIeHUM;

- B MIOCTPOEHHBIX I'paduKax, yepTekax, pUCyHKaX, UMEIOTCSl HE3HAUUTEIbHbIE OIIMOKH, U OHU HE
HCIIPABJICHA CAMUM YYEHHKOM;

- 3a71aHUs1 OBLITM BBHITIOJIHEHBI MPABIIIBHO, HO HEPAIIMOHATIBHBIM ITYTEM.
Ouenka «3» BbICTABJISIETCS, €CJIH:
- IOMYIIIEHBI O0Jiee ABYX OMIMOOK B PEIICHUI 3aJaHul;

- HCIIPABUJIBHO BBIIMNOJIHCHBI PUCYHKH, Fpa(I)I/IKI/I, YCPTCIKU, €CTh 1 OI_I_II/I6K3., HO 110 TEMEC HMCIOTCs
HCKOTOPLIC 3HAHUS.

OueHka «2» BbICTABJISIETCS, €CJIU:

- €CJIM YYEHHK HE NPaBUJIBHBIA M HE PAacCKPBITO OCHOBHOE COJiep’KaHHEe yueOHOro Marepuaina, He
JTAIOTCSI OTBETHI Ha BCIIOMOTaTeNIbHbIE BOIIPOCHI YUUTEIIS.

Onenka «1» BBICTABJISIETCS, €CJIM Y YYCHUKA MOJHOCTHIO OTCYTCTBYET pEIICHUE MHChMEHHOH
paboTHI.
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