IIpunoxenue Ne 9
K OCHOBHOM 00pa30oBaTeIbHON

porpaMMe OCHOBHOTO OOIIIEro
obpazoBanust MBOY COIII Ne 50

PABOYASA ITPOIT'PAMMA
10 Y4eOHOMY IIpeaAMeTy
«AJreopa»

7-9 kiacce



MNOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCSI OJHMM M3 OINOPHBIX KYypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUYCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B IIOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKACHUM W CYHIHOCTH alreOpanvecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOIMMBIX JJIs aJaNTaluyd B COBPEMEHHOM IU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yrBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroOIIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCyXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeanojaracT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peann3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIPaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxpas H3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xone wu3ydeHuss y4eOHOro Kypca o0O0ydaronuMmcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX pazenax
MaTeMaTHYECKOro oOpa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM IS
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsI IIOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHSA O YUCIIE HAa yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKECHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHusi y4yeOHBIH MaTepHal TPYNIHUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, OMUCAaHUS IPOLIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeiIee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIB30BATh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npobeit k gpyroil. IloHaTHe panMOHAIBLHOTO YHCHIA, 3alUCh, CpPaBHEHHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCiIaMu. Pellienue 3agad u3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHHII HA OCHOBE ONpPENENEHUs, 3auch 00apMX uncel. [IponenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33jaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HClIe I@psMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

[IepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OYKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPAaBHEHMS, pEUICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

JIuneitHOe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpaguk. Cuctema IByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PemieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSAMOM.

[TpssmoyronbHasi cucteMa koopauHat, ocu Ox u Oy. AGciycca u opJauHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa Qpynkuuii. Jluneitnas ynkums, e€ rpadux. ['papuk GyHKIIMN
y = [x|. I'paduueckoe pemieHne IMHEWHBIX ypaBHEHUH M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yucen. CBoiicTBa apupMEeTUUECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pas3loKEHHE KBAaJpPAaTHOrO  TpEXUleHa Ha
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmysa KOpHEW KBAaJApPAaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIBHBIE YPABHEHHUS.

['padrueckas waTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVMHEMHBIX YPAaBHEHUU C ABYMsl IIepeMEHHbIMU. lIpumepnl pelieHus CHUcTeM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIMHA

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. UYrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMY, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOIMOPIMOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oykiun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXECTBO ACHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MIPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSIUXCA K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHM. PerieHne TEeKCTOBBIX 3aaad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEepHpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxn byskmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBHOCTU. 3aJlaHUE TOCJIEI0BATEIIbBHOCTH
pEKyppeHTHOH dhopMynol U HOpPMyYIION #-TO YICHA.

ApudmeTrnueckass U reoMerpuueckas mporpeccuu. @opmynbsl n-TO UieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPecCuil, CyMMbI NIEPBBIX 71 YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTuKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PeaIu3alydu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAaHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEH JKU3HU I YCHEIIHOW NpodeccHoHanbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaT€MaTHYECKOW KYyJbTYpOW KaK CPEICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPeEcax CBOEIrO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3KoJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aIBbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTeH UX PELICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpETaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHUM, OTHOLICHUM MEXIy MOHATUAMH, (HOPMYJIUPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJHPOBaTh U  MNPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHbIC W OTpHUIIATENIbHBbIC, €IWHUYHBIC, YacCTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

MCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOIOEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  PE3YyJbTaTbl  PEIICHHMs  3aJayd,  JKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEIb COBMECTHOM JE€ATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JPYTUE€), BBINOJHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCIA.

OKpyIJIsTh YuCa.

BBITIOTHITh TIPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHHMA
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpumMeHATh  TPU3HAKW  JCTUMOCTH, pAa3JIOKEHHE HAa  MHOXKHUTEIHU
HaTypaJbHBIX YUCEIL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
TIEPEMEHHBIX.

BeITTOTHATE  TIpeoOpa3oBaHUsl  IIEJIOTO  BBIPAKEHHUS B MHOTOUWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCymiecTBIATh pa3jioKEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypalbHBIMU MOKa3aTeasiMU st
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUN JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pE3yJIbTaT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsaTy TOHATHE apu(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHBIE KOPHH, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ICUCTBUI HAJ MHOTOUYJICHAMH U aJIreOpandecKuMU APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJIbHBIC YpaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUMW PEIICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpyMeHsAT, CBOWCTBA YMCJIOBBIX HEPABEHCTB JII CpPaBHEHUs, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHuMaTh W KUCTOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3Ha4YeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y =k/x, y=x2,y=x3,y = x|, y = VX, ONHCHIBATh CBOWCTBA YHCIOBO}i
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAIIbHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTrass YCTHbIE UM NHUCHBMEHHBIE TMPUEMBI, BBIMOIHATH BBIYUCIEHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJIEHU, OLIEHKY YMCJIOBBIX BBIPAKECHH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABISETCS JIMHEHHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/icTaBlIeHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMM W3y4eHHBIX BHUIOB. [loka3bpiBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH rpadukoB PyHKIUHN BuAa: y = kx, y
=kx+b y=kix,y=ax2 +bx +c¢ y=2x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXeMaTHUYECKU TpapUKHU KBAJIPATUUHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEILHOCTH M IIPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHUS C HUCHOJIB30BaHUEM (OpMYyNT N-ro 4jieHa
apu(pMeTHYeCKON U TeOMETPUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
| Yucna u BeIuKCIeHUs. ParinoHanbpHbIe 75 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 hitps://m.cdsoo.rw/7f415690
bubmuorexa [JOK
3 ¥/ PABHCHITT H HEPABCHCTE 20 ! https://m.eds00.ru/7f415b90
bubmuorexa [JOK
4 K ) 24 1
OOpAMHATH 1 rpaduKu. DyHicin https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 600 6 1
OBTOPEHHE 1 0DODIICHIE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKEHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnmnoreka [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7f41 7afd
bu6mmoreka [IOK
8 PyHKIuH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
? DyrKumn. Hucsnossie GyHKumn ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 TosToperme 1 0bobmene 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 | bubnnoreka [JOK
YPaBHEHUU https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps-//m.cdsoo.ru/7f419d08
bubnuoreka [{OK
5 o 16 1
YHIHIHA https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 4 15 1
HCJIOBBIE MOCIIEI0BATEIBHOCTH hitps-//m.edsoo.ruw/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 13 | bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

1 [lonsTHE panmoHaIbHOrO YKCIIa 1
) Apudmernaeckue I1eUCTBUS C 1
paloHaIbHBIMU YHUCIaAMH
3 Apudmerndeckue 1eicTBHS C |
palMOHAIbHBIMU YHCIIAMU
4 Apudmerrdeckue I1eHCTBUS C 1
palMOHAIbHBIMU YHCIIAMU
5 Apudmerrdeckue I1eHCTBUS C 1
paloHaIbHBIMU YHUCIaAMH
6 Apudmerndeckue 1eicTBHS C |
palMOHAIBLHBIMU YHCIIAMU
7 CpaBHeHue, ynopsaounBaHue 1
palMOHATIBHBIX YUCE
g CpaBHeHue, ynopsa0unBaHue 1
palOHaIbHBIX YUCEI
9 CpaBHeHue, ynopsounBaHue 1
palMOHATIBHBIX YUCE
10 CreneHs ¢ HaTypaJIbHBIM [TOKAa3aTeIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypaJIbHBIM [TOKAa3aTEIEM 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f421382
12 CreneHs ¢ HATYypaJIbHBIM ITOKa3aTeIeM | bubnmnorexa [JOK

105 nem co ona porxcoenusn neoazoza

https://m.edsoo.ru/7f42154e



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

Bacunua Anexcanoposuua

Cyxomaunckozo
13 CreneHsb ¢ HaTypajabHBIM [10KA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypajIbHBIM [10KA3aTEIEM
15 Pemenrie OCHOBHBIX 3aJ1a4 Ha ApoOH,
MPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLIEHTHI U3 PEAIbHOM MPaKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKHU
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLIEHTHI U3 PEAIbHOM MPaKTUKU
19 [Ipu3Haku nenumocTu, pa3ioKeHHs Ha
MHO>KUTEH HATypaJIbHBIX YUCEIl
20 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEIN HaTYPAIbHBIX YHCEIT
71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
) Peanbubie 3aBucumocti. [Ipsmast u
oOpaTHas MPONOPIMOHATBHOCTH
” Peanbubie 3aBucumocti. [Ipsmast u
oOpaTHas MPOTMOPIIMOHATHPHOCTH
4 Peansubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
25 KonTponbhas pabota no teme
"Pammonanbibie uncia"
26 bykBeHHBIE BBIpaXKEHUS bubnmnorexa [JOK



https://m.edsoo.ru/7f4218be

[Iepemennsle. JlonycTUMBIE 3HAYCHUS

https://m.edsoo.ru/7f41feec

27
MePEMEHHBIX
28 DopmyIbl
29 Dopmyiibl
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
30 ACKPBITHE CKOOOK M IPHUBEICHUE bubmmorexa LOK
packp puBel https://m.edsoo.ru/7f41fafa
MMOIOOHBIX CIIAaraeMBbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
31 ACKPBITHE CKOOOK U MPUBEICHUE bubmmorexa LOK
packp PHBEA https:/m.edsoo.ru/741£d70
MMOIOOHBIX CIIAaraeMBbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 PacKpBITHE CKOOOK M MPUBEICHHE
MOJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 packpeITHE CKOOOK U PUBEACHUE
MOOOHBIX ClIaraeMBbIX
34 CBoiicTBa CTENEHU C HATYPATbHBIM bubmuoreka [IOK
MoKazaTejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnnorexa [JOK
MOKa3aTeIIEM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENIEHU C HATYpaJIbHBIM bubmmnorexka HOK
noKa3aTelieM https://m.edsoo.ru/7f4218be
but6mmorexa [IOK
37 MHorousieHbl
https://m.edsoo.ru/7f42276¢
but6mmorekxa [IOK
38 MHorousieHbl
https://m.edsoo.ru/7f422930
39 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nunorexa LIOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

MHOI'O4YJICHOB

https://m.edsoo.ru/7f422af2

CJ'IO}KCHI/IC, BbIYUTaHUEC, YMHOXKCHUC

bu6nmoreka [IOK

40 MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
A1 CiokeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa [IOK
https://m.edsoo.ru/7f424£d2
47 DopMyIIbl COKPALIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/714251d0
48 Pa3znoxxeHne MHOrOUJIEHOB HA MHOKUTENHU bubmmorexa [TOK
https://m.edsoo.ru/71423312
49 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEITH bubmmorexa [TOK
https://m.edsoo.ru/714237fe
50 PaznoxeHnrne MHOTOYIEHOB Ha MHOKHTEIHN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnne MHOTOUYJIEHOB Ha MHOKHTEIHN
5 KonTponpHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
53 YpaBHeHue, npaBuiia Ipeoodpa3oBaHuUs

ypaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUM



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JInHeHOEe ypaBHEHHUE C OJJTHOM ITIEPEMEHHOM,

>4 pelIeHne JTUHEHHBIX YpaBHEHUI
55 JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON, bubnmnoreka HOK
pELICHUE JIMHENHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIuHeitHoe ypaBHEHHUE C OJJHOM ITEPEMEHHOM,
pelIeHUE JIMHEMHBIX YPaBHEHUI
57 Pemienue 3aad ¢ moMouIp0 ypaBHEHUM buGnuorexa LIOK
https://m.edsoo.ru/7f42064e
58 Pemienue 3aga4d ¢ nOMOIBbIO YPAaBHEHHIT bubmmorexa [TOK
https://m.edsoo.ru/7f420806
59 Pewienue 3aga4d ¢ nOMOIbIO YPaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4209a0
60 Pemienue 3agayd ¢ mOMOIIbIO YPaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C IBYMS bubnnorexa [JOK
MePEMEHHBIMH U €T0 Tpadukx https://m.edsoo.ru/7f427¢32
JIuneliHOe ypaBHEHHE C IBYMS
MEPEMEHHBIMH U €ro Tpaduk
62 Jenv poccuiickoit nayku. 300-nemue co bubnrorexa IIOK
eépemenu ocnosanusa Poccuiickoit Akademuu https://m.edsoo.ru/7f427e8a
Hayk (1724) 8 ¢peepansa
63 Cucrema JIByX JIMTHEWHBIX YPAaBHEHHM C bubmuoreka [JOK
JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH €
JIBYMSI TI€pPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHH €
JIByMsI IEPEMEHHBIMU
66 Cucrema ByX JTUHEHHBIX YpaBHEHHH €



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

ABYMs ICPEMCHHBIMU

67 Pemenue cucrem ypaBHEHUI bubamorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHHM bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pewienue cucrem ypaBHEHUM
7 KonTtponsHast padora no teme "Jlnnelinsie Bbu6moteka [JOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsimoi bubmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmmnorexa LIOK
7 HHeroBBIe MpOMEKYTIH https://m.edsofru/7f41dff2
75 Hucnossle IPOMEKYTKH
76 Paccrostaue Muencﬂy JBYMSI TOUKaAMH
KOOPJMHATHON IIPSAMOM
77 Paccrostane Mexny AByMs TOUKaMH
KOOPJMHATHOU IIPSAMOM
73 [IpssmoyronbpHas cucTeMa KOOPAUHAT HA bubmmnoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrospHas cucreMa KOOpAUHAT Ha bubmuorexa [IOK
IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
bubmuotexa [OK
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu https://m.edsoclfm/7f41e8a8
81 [Tpumeps! rpaduxoB, 3a1aHHBIX HOpMyTIaMu bubmmorexa LIOK

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYITaAMHU
. bubnunoreka LIOK
84 Urenue rpaduKoB pealibHbIX 3aBUCUMOCTEH hitps/m.cdsoo.ru/7f4 1 ca24
85 Urenue rpadKoB peaibHbIX 3aBUCHUMOCTEH
bubnunoreka LIOK
I1
86 OHATHE (pyHKIIHH https://m.edsoo.ru/7f41ef06
87 I'padux pynkumm
. . bubnuoreka [{OK
88 Croiictsa pynicuiii https://m.edsoo.ru/7f41078
. . bubnuorexa [IOK
89 Cofictsa pymkumii https://m.edsoo.ru/7f41f1fe
bubnunoreka LIOK
90 JIuneit
MHCHHaA pyHILIA https://m.edsoo.ru/7f427282
bubnunoreka LIOK
1 Jluneii
? MHCHHAs pyHKIHA https://m.edsoo.ru/7f427412
bubmmoteka IIOK
2 IT HHOIA
? OCTPOCHHE rpagpHKa JMHCHKOH pyHKHH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TUHEHHOW QyHKIIMU
94 I'padux pynkumm y =[x|
95 I'padux Qynkum y =[x|
06 KonTposnbnas pabora no teme bubmuoreka [IOK
"Koopaunars! u rpaduku. Oynkiun" https://m.edsoo.ru/7f41f50a
97 [loBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B bubmuorexa [IOK
Kypca 7 Kkiacca, 00001IeHe 3HAaHHA https://m.edsoo.ru/7f429c6¢
08 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bu6muoreka [JOK
Kypca 7 kiacca, 0000IIeHe 3HAaHHA https://m.edsoo0.ru/7f42932
99 IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB bubnuotexa [JOK



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

Kypca 7 Kiacca, 0000IeHIe 3HAHHHA

https://m.edsoo.ru/7f42a0e0

HOBTOpeHI/IC OCHOBHBIX ITOHATHH B METOA0B

bu6nmoreka [IOK

1 1
00 Kypca 7 Kiacca, 0000IIeHIe 3HAHHIA https://m.edsoo.ru/7f42a27a
101 Hrorosast koHTpoIbHAs paboTa 1
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [JOK
Kypca 7 kiacca, 00001IeHIe 3HAHHA https://m.edsoo.ru/7f42a900
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Newfn  Tema ypoka KoanyecrBo yacos D1eKTpoHHbIe HUPPOBLIE
Bcero o0pa3oBaTe/ibHbIE pecypChl
1 KBaznpaTHblii KOpeHb U3 yuCiIa 1 bubamorexa LOK
https://m.edsoo.ru/7f42d452
Bu6mmoteka [JOK

2 [Tonstre 06 UppaOHAIEHOM YHCIIE 1 hitps-//m.c dsofru 7f42eaza

3 JlecsiTuunble MpUOIMKEHUS !
UPPALMOHATIBHBIX YHCEN

4 Jlecatuunble npuOIMKEeHUs |
UPPALMOHATIBHBIX YHCEN

5 JleMicTBUTEIbHBIC YKCIIa 1

6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1

7 CpaBHEHME ACHCTBUTEIBHBIX YUCEI 1

8 ApudmeTnueckuii KBaJpaTHbIH KOPEHb 1

9 YpaBHeHue BUa X* = a 1

10 CgoiicTBa apu(PMETHIECKUX KBAJAPATHBIX | bubmuoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862

1 CaoiicTBa apu(pMeTHUECKUX KBaIPATHBIX 1 bubmuoreka [IOK
KOpHEM https://m.edsoo.ru/7f42d862

12 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, ] bubmmnoreka HOK
COZEpKAILUX KBAaIpPaTHBIE KOPHU https://m.edsoo.ru/7f42dd26

13 [Tpeobpa3oBaHne YUCTOBBIX BBIPAXKEHUH, | bubmuoreka [JOK
COJIepKAMNX KBAJIPAaTHBIE KOPHU https://m.edsoo.ru/7f42ded4

14 [IpeoOpazoBaHre YNCIOBBIX BBIPAXKEHUH, 1 bubmuotexa [IOK
COJIepKAIMNX KBAJIPaTHbIE KOPHU https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

[IpeoOpazoBanue YUCIOBBIX BHIPAKECHUH,

bubnunoreka LIOK

15
COJIepKaINX KBAJIpaTHbIE KOPHU https://m.edsoo.ru/7f42¢262
16 CreneHs ¢ IeIBIM II0Ka3aTeIeEM buGnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorero mupa (ot
17 DJIEMEHTA] Hlf:)}(])i(IaCTI/I 0 KOI())ME/IIIGCKI/IX Bubmorexa HOK
P A https://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTD MTPOIIECCOB B
OKPY’KaIoIlleM MUPE
18 CBoIicTBa CTENEHHU C LIEJIBIM II0Ka3aTeIeM buGnuorexa [IOK
H https://m.edsoo.ru/7f435648
. bubnuorexa [IOK
19 CBoIicTBa CTENEHHU C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
. bubnuoreka [{OK
20 CBoiicTBa CTENEHHU C LIEJIBIM II0Ka3aTeIeM
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHH C IIENBIM ITIOKa3aTeIeEM bubnuorexa [IOK
H https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM bubnmorexa [IOK
1 https://m.edsoo.ru/7f435ed6
23 KBanpaTHblil TpéxuiieH
24 KBanpaTHblil TpéxuieH
)5 PasznoxeHnue kBagpaTHOrO TpEXUIEHA HA bubnnorexa [JOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
%6 Pa3noxeHne KBagpaTHOro TpEX4seHa Ha bubmuoreka [JOK
MHOXHUTEIHN https://m.edsoo.ru/7f42£d38
KonTponbhas paboTa no remam
" bubnuotexa [JOK
27 KBanpartueie kopau. CreneHu.

KBanpaTnslii Tpexusnen"

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

bubnunoreka LIOK

28 Adrepariecicas Apodk https://m.edsoo.ru/7f430382
29 JlomycTUMble 3HAUCHHS IEPEMEHHBIX,
BXOJISIIUX B aIreOpandecKre BEIPaKCHUS
30 JlommycTrMble 3HaYCHHSI IEPEMECHHBIX,
BXOJISIINX B areOpandecKue BhIPaKEHUs
bubnmnoreka HOK
31 OCHOBHOE CBOMCTBO aJireOpandeckoii qpoou hitps://m.c dsogm 7430866
. bubmmoreka [JOK
32 Coxpamerne npobeii https://m.edsoclfru/7f430a8a
. bubmmoreka [JOK
33 Coxpamerne npobeii https://m.edsoc]fru/7f430f44
. bubmmoreka [JOK
34 Coxpaerne podeit https://m.edsoc]fru/7f430f44
35 CnoxeHue, BRIYUTAaHUE, YMHOKEHUE U bubmmoreka [JOK
JeJieHre anredpandeckux apooeit https://m.edsoo.ru/7f43128¢
36 CrnoxeHue, BRIYUTAaHUE, YMHOKEHUE U bubanorexa [JOK
JIeJICHUE alire0pandeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE U bubnnorexa [JOK
neneHue anredbpanyeckux apooeit https://m.edsoo.ru/7f4318c2
18 CrnoxeHue, BRIYMTAaHUE, YMHOKEHUE U bubmmoteka IIOK
JeJieHre anredpandeckux apooeit https://m.edsoo.ru/7f431a20
39 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX bubmuoreka [JOK
anreOpanveckue aJpoou https://m.edsoo.ru/7f43259¢
40 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX bubmuotexa [OK
anredpanveckue I1poodu https://m.edsoo.ru/7f432736
41 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux bu6muoreka [JOK

anreOpanyeckue ApoOu

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

4 KonTtponsHast pabora o Teme Bu6muotexa [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
Bu6muoteka [JOK
43 Kpazpatioe ypaserie https://m.edsofru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEHW KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBapaTHOTO ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4236
48 ®opmyina KOpHEH KBaIpaTHOTO YpaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubanorexa [JOK
49 Teopema Buera https://m.edso:)_.lru/7f42fef0
bubmmnorexka HOK
30 Teopema Bitera https://m.edsogru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIIUXCS K bubmmoteka IIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pemenue ypaBHeHMI, CBOASIIUXCS K bubmuoreka [IOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme 1poOHO-pallMOHATbHbIE bubmmnoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreitmme 1poOHO-paIMOHATEHEIE bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3324 ¢ TOMOIIBIO bu6nunorexa LIOK

KBaJPaTHBIX YpaBHEHHH

https://m.edsoo.ru/7f42{75¢



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

56

Pemienne TeKCTOBBIX 3aJ1a4 C IOMOIIBIO
KBaJIpaTHBIX YpPaBHEHUI

bubnunoreka LIOK
https://m.edsoo.ru/7f42{816

57

58

59

KonTtponbnas padora no Teme "KBanparusie
ypaBHeHHUA"

JIuHeitHoe ypaBHEHUE C IBYMsI
MEePEMEHHBIMH, €ro rpaduK, MIPUMEpHI
pelleHus: ypaBHEHUH B II€JIbIX YHCIIaX

JIuHeitHoe ypaBHEHUE C IBYMsI
MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIENIbIX YHCIaX

bub6nmoreka [IOK
https://m.edsoo.ru/7f430112

60

JIuHeitHOEe ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €ro Tpad UK, MIPHUMEPHI
pelleHus: ypaBHEHUH B IENIBIX YHCIIaX

61

62

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH € ABYMS IIEPEMEHHBIMU

Pemenue cucrem 1ByX JTMHENHBIX
YPaBHEHMH C IByMsI TIE€pEMEHHBIMHU

63

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

64

65

[Ipumepsl permeHnst CUCTEM HETMHEHHBIX
YpaBHEHUH € IBYMS EPEMEHHBIMHU

[Tpumeps! peleHus: CUCTEM HETMHEWHBIX
YPaBHEHMI € IByMsI TE€pEMEHHBIMHU

66

['padmyeckas uHTEpIpETALUsl YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpETALUS YPABHEHUS C
JIBYMSI IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YPaBHEHUH C ABYMs IIEPEMEHHBIMU

Penrenne TekcTOBBIX 3aJa4 C IIOMOIIBIO

08 CHUCTEM ypaBHEHUH
69 Pemenne TeKCTOBBIX 3a71a4 C TOMOILBIO
CHCTEM ypaBHEHUI
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUH
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA
72 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM NepeMeHHON
74 JIunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edso0o.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJTHOM bubanorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/742c840
76 JIvHeitHbIe HEpaBEeHCTBA C OAHOM
MEPEMEHHOM U UX pEIICHHE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuoreka [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM U UX pEIICHHE
N3o00pakenne perieHus TMHEHHOTO
80 HEpaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM Bubmmorexa [IOK
. https://m.edsoo.ru/7f42c9e4
npsMOit
N3o0pakeHne penieHust THHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM bubmorexa [OK

IpPSAMOi

https://m.edsoo.ru/7f42c¢9¢4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

KonTtponbsHas pabora mo Temam

82 N
"HepasenctBa. CucteMbl ypaBHEeHHIT"
bubnunoreka LIOK
I1
83 OHATHE (pyHKIIHA https://m.edsoo.ru/7f433¢c12
84 O0uacTh ornpeeNeHUs] 1 MHOYXKECTBO bubnmnoreka HOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85 Cnoco0sI 3a1anus QyHKIUN
86 I'padux pynkumm
%7 CaoiicTBa GyHKIINH, UX OTOOpakeHUE Ha
rpaduke
88 UreHue u mocTpoeHue rpaQuKoB GyHKIIHHA
29 [Tpumeps! rpadukoB GpyHKINH,
OTPaXKAIOIIUX PEATbHBIC TTPOLIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U
90 06y aT?{ POIIO I/I(:?-Iaﬂbl-ile o bubmmorexa [IOK
PATHYIO TP pi https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 ['nnep6ona
92 I'unep6ona
bu6nunorexa LIOK
3 r =x?
9 paduk Qynicim y = x https://m.edsoo.ru/7f4343e2
bu6nmorexa LIOK
4 r =x2
? paduK QyHKIMH Y = X https://m.edsoo.ru/71434572
Oyukmun y =x2, y=x3, y = VX, y = [X[;
95 r };q)nlzlecx};e en};eHne ; aBHeH}I]/Iﬁ |I/I |CI/ICTeM bubmmorexa LIOK
P . P P https://m.edsoo.ru/7f434d38
YpaBHCHHIA
Oyuknun y =x2, y=x3, y = VX, y = [X[;
YRR Y Y Y y . i bubmuoreka [IOK
96 rpaduueckoe pernieHne ypaBHeHU! U CUCTEM

YpaBHEHUN

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 Bu6muotexa [JOK
KypcoB 7 1 8 Ki1accoB, 00001eHne 3HAHU I https://m.edsoo.ru/7f4371aa
08 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [JOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOOB 1 bubmmoreka [JOK
KypcoB 7 1 8 Ki1accoB, 00001IeHne 3HAHU I https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 Bu6muotexa [JOK
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f4376b4
101 Wrorosas koHTposibHasA paboTa 1 ngﬂ;;f;;grou}i 436588
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | bubnuorexa [IOK
KypcoB 7 H 8 KJ1acCoB, 0000IIeHIe 3HAHUI https://m.edsoo.ru/7f437858
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne
n/n

Tema ypoka

ParmonansHbIe Yncia,
HPPaIlMOHAIILHBIC YHMCIIA,
KOHCYHBIE M OECKOHEUYHBIC
JeCATUYHbIE Jpodu

MHOXeCTBO JeHCTBUTEIBHBIX
YHCceN; AeHCTBUTEILHBIE
YypciIa Kak 0eCKOHEYHEIE
JeCATUYHbIE Tpoou

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEKIY
MHOKECTBOM
JEHCTBUTEIBHBIX YACEN U
MHOECTBOM TOYEK
KOOPJAMHATHOU IIPSIMOM

CpaBHeHME TCHUCTBUTEIBHBIX
qyucen, apupMEeTHICCKUE
JIEHCTBUS C
IEHCTBUTEIbHBIMU YACIAMHU

[TpubnnxénHoe 3HaYeHNE
BEJIMYMHBI, TOYHOCTb
NpUOINKEHUS

Oxpyrienue yncesn

KoaunuyecTtBo
Jac0B

Bcero

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTesibHbIE

pecypchl

OxpyrieHne uncen

[Tpukuaka u oreHka
pe3yAbTAaTOB BBIUMCICHUN

10

11

[Ipukunka u oneHka
pe3yJIbTaTOB BEIYMCIIECHUI

JInneniHOE ypaBHEHHE.
Pewrenne ypaBHeHui,
CBOSIIMNXCS K JIMHEHHBIM
JInneliHOE ypaBHEHHE.

Pewrenne ypaBHeHui,
CBOZSAIIMXCS K JIMHEHHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

12

KBanpatHoe ypaBHeHue.
Pemrenne ypaBHenui,
CBOZAIIMXCS K KBaJPaTHBIM

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43¢542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

13

KBanpaTtHOe ypaBHeHue.

Pewrenne ypaBHenui,

CBOJSIINXCS K KBaJIPATHBIM
105 nem co ona porcoenusn
neoazoza Bacunusa
Anekcanoposuua
CyxomauncKkoz2o

bubmuoreka [JOK
https://m.edsoo.ru/7f43¢542

14

bukBanpaTHbie ypaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f43¢3d0

15

bukBaapaTHbie ypaBHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f43¢3d0

16

[Ipumeps! perieHus
ypaBHEHUH TpeThel U
4eTBEPTOM CTEeNEHEN
Pa3I0KEHUEM Ha MHOKUTENH

17

[Ipumeps! penieHus
YPaBHEHUU TPEThEN U
4eTBEPTOM CTEeNEHEN
Pa3I0KEHUEM Ha MHOKUTENH

18

19

20

Pemenue npoGHo-
palOHAIBHBIX YPAaBHEHUI
Pemenue npoGHo-
palMOHANIBHBIX YPAaBHEHUI
Pemnrenuie TeKCTOBBIX 3a7a4
anredpandeckuM MEeTOA0M

bubmuoreka [JOK
https://m.edsoo.ru/7f43c9b6

bubmuoreka [JOK
https://m.edsoo0.ru/7f43c9b6

21

22

23

Pemrenuie TeKCTOBBIX 3a7a4
anredpandyeckuM METOI0M

Pemienue TekcTOBBIX 3a/1a4
anreOpandeckuM METOA0M
KouTponbnas pabora no teme
"YpaBHEHUsI ¢ OIHON
nepeMeHHon"

24

25

26

VYpaBHeHHE ¢ IByMS
MEPEMEHHBIMH U €ro rpaduk

VYpaBHEHME ¢ ABYMS
MEPEMEHHBIMH U €ro rpaduk
Cucrema 1ByX JTUHEHHBIX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU U €€ peleHue

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema IByX JIMHEHHBIX
YpPaBHEHUU C IBYMsI



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

29

IIEPEMEHHBIMU U €€ pelieHue

CucreMa IByX JIMHEHHBIX
YpaBHEHUU C IBYMsI
MEPEMEHHBIMH U €€ pelieHue
Cucrema 1ByX JTUHEHHBIX
YpaBHEHUU C IBYMsI
MEPEMEHHBIMH U €€ pelieHue

30

Pewmenne cucreM aByx
YPAaBHEHUH, OJTHO U3 KOTOPBIX
JINHEMHOE, a Ipyroe —
BTOpPOM CTENEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucrem aByx
YPAaBHEHUH, OJTHO U3 KOTOPBIX
JINHENHOE, a Ipyroe —
BTOpOH CTENECHU

bub6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucrem aByx
YPAaBHEHUH, OTHO U3 KOTOPBIX
JINHENHOE, a Ipyroe —
BTOpPOM CTEIEHU

33

34

35

Pemenue cucrem nByx
YPAaBHEHUH, OTHO U3 KOTOPBIX
JINHENHOE, a Ipyroe —
BTOPOU CTETIEHU
I'paduueckas uHTEpHIpEeTALIUSL
CUCTEMBI YPaBHEHUH C JBYyMS
IIEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM crocoOoM

36

Pemrenuie TeKCTOBBIX 3a7a4
anredpanvyeckuM crnocooom

37

38

KonrtponbHas pabota no reme
"CucreMbl ypaBHEeHH"

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

40

41

UucnoBble HEPABEHCTBA U UX
CBOMCTBaA

JInHEeNHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHne

JInHEeNHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX

bubmuoreka [JOK
https://m.edsoo.ru/7f43ad5a

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

42

43

perieHue

JIuHeiHbIe HEPaBEHCTBA C
OJIHOM MIEPEMEHHOM U UX
pelieHue

CucreMsl JIUHEHHBIX

HEPaBEHCTB C OJIHOMI
MIEPEMEHHON U UX pelIeHHe

bu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

44

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE
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47

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

KBanpaTHble HEpaBEHCTBA U
UX pelIeHne
KBagparnsle HepaBeHCTBA U
UX pelIeHne

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b21e

48

49

50

KBagparnsle HepaBeHCTBA U
UX PELICHHE
KBanpaTHble HEpaBEHCTBA U
UX pelIeHne
KBagparnsle HepaBeHCTBA U
UX PELLIECHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f43b5a2
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I'padnueckas uHTEpIIpeTaLiys
HEPABEHCTB U CUCTEM
HEPABEHCTB C JABYMsI
MIEpEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b098
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54

I'paduueckas uHTEpHIpEeTALIUSL
HEPABEHCTB U CUCTEM
HEPABEHCTB C JABYMsI
MEpEMEHHBIMU

KonrtponbHas pabota no reme
"HepaBeHncrsa"

KBagpatuunas QyHkius, eé
rpaduK U CBOMCTBa

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4396¢6
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57

KBanpartuunas ¢pynkuus, eé
rpaduK 1 CBOMCTBa
KBagpatuunas QyHkius, eé
rpaduK U CBOMCTBa
[Tapabona, KoOOpIMHATHI
BEPLIMHBI TapaloJIbl, OCh

bubmuoreka [JOK
https://m.edsoo0.ru/7f439842

bubmuorexa [JOK
https://m.edsoo.ru/7f4399b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
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59

CUMMETpPUHU TapadoIbl

[Tapaboia, KOOpAMHATHI
BEPIIHUHBI MTapaboJIbl, OCh
CUMMETPHUU NapaboJIbl

[Tapaboia, KOOpAMHATHI

BEPIIHUHBI MTapaboJIbl, OCh
CUMMETPHUU NapaboJIbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a03a

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac
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[Tapaboia, KOOpAMHATHI
BEPILIMHBI TapaloJIbl, OCh
CUMMETpPUHU TTapadoIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43a3le
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[Tapaboia, KOOpAMHATHI
BEPILIMHBI TapaboIIbl, OCh
CUMMETPUU N1apaboJIbl
Jlenw poccuiickou nayxu. 300-
Jiemue co epemenu OCHOGAHUA
Poccuiickon Axademuu nayx
(1724) 8 ¢hespana

bubmuorexa [JOK
https://m.edsoo.ru/7f43a526
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64

[TapaGona, KOOpAMHATHI
BEPILIMHBI TapaboIIbl, OCh
CUMMETPUU NapaboJIb
I'paduku pynkuumii: y =kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=K|

I'padpuxu Gynkmit: y = kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=K|

65

I'paduku pynkuumii: y = kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=K|

66
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68

I'paduku pynkuumii: y = kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=Ix|

I'padpuxu Gynkmit: y = kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=Ix|

I'padpuxu Qynkmit: y = kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=K|

69

KonTponbnas pabora no teme
"OyHKIMN"

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43ab84

70

TlousaTue yncinoBon

bu6mmoreka [IOK



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
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72

IIOCICA0BATCIBHOCTHU

3amanue
MOCJIeI0BATEIbHOCTH
peKyppeHTHOU hopmysoi u
(dhopMyIoii n-ro UiaeHa
Apudmerrndeckas u
reoMeTpuyecKas Iporpeccuu

https://m.edsoo.ru/7f43e6¢6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ebda

bubmuoreka [JOK
https://m.edsoo.ru/7f43ed7e
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77

78

Apudmerndeckas u
reoMeTpHYECKasi POTPECCHH

®opMmyiibl n-ro 4ieHa
apu(pMETHIECKON U
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

®opMmyJibl N-ro 4jieHa
apu(pMeTHUECKON U
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IICPBLIX N YJICHOB

@DopMyIbl N-To YieHa
apudmeTnyeckoit u
reOMETPUYECKON POrpeccuid,
CYMMBI [I€PBBIX N YWICHOB

®opMyIbl N-ro WieHa
apu(pMeTHIeCKON u
F€OMETPUYECKON MTPOrPECCUN,
CYMMBI IIEPBBIX N YWICHOB

@opMyIIBI N-TO YJIeHa
apu(pMeTHIeCKON u
F€OMETPUYECKON MTPOrPECCUi,
CYMMBI IIEPBBIX N YWICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43{3b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f58a

bubmuoreka [JOK
https://m.edsoo.ru/7f43ef2¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f4318a0

79

N3o0pakeHune 4ieHOB
apu(pMeTHIeCKON u
T€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH

80

81

N3obpakeHune 4ieHOB
apu(pMeTHUECKON U
T€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH

JIuHenHbIil 1
SKCIOHEHIMAJIbHBINA POCT



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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CnoskHbIE TPOLIEHTHI

bubnmoreka [JOK
https://m.edsoo.ru/7f43fe0e
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84

CroxHEBIC IIPOLCHTHBIL

KonrponsHas pabora o reme
"JucnoBele
OCJIEN0BATEILHOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

bubmuoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHUE, 06001IeHNE 1
cucTeMaTu3alus 3HaHH.
3anuck, CpaBHEHUE, ICUCTBUS
C IeCTBUTEIbHBIMU
YHCIIaMU, YUCIIOBas MpsiMast

86

[ToBTOpenue, o6o0IIeHNE U
CHCTEeMaTH3allus 3HAaHHUI.
[IpoueHTsl, OTHOLIEHNS,
MPONOPIUHU

87

[ToBTOpenue, o6o0IIeHNE U
cucTeMaTu3anus 3HaHHM.
Oxkpyrienue, npuoIMKeHue,
OLICHKA

88

[ToBTOpenue, o6o0IIeHNE U
CHCTEeMaTH3alus 3HAaHHUI.
Pemnrenuie TeKCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

89

90

91

92

[ToBTOpeHue, 060061IeHNE U
CHCTEMaTH3aInsI 3HAaHWH.
Pemrenuie TeKCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHme, 06001IeHNE U
CUCTeMAaTH3allusI 3HAHHH.
Pemrenuie TekCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHue, 060061IeHNE U
CHCTeMaTH3alus 3HaAHUH.
[IpeoOpa3zoBanue
anredpanvecKnx BhIpAKEHU,
AOIYCTUMBIC 3HAYCHUA

[ToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH.
[IpeoOpa3zoBanue
anredpanvecKux BhIpaXKEHUH,
AOIYCTUMBIC 3HAYCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

bubmuorexa [JOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
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https://m.edsoo.ru/7f444364
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[ToBTOpenue, 0600IIEHNE U
CUCTEMATU3ALMs 3HAHUH.
[TpeobOpaszoBanue
anreOpanyecKuX BBIPAKCHHH,
JOIYCTUMBIE 3HAYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444612

94

[ToBTOpeHUE, 0600IIEHNE 1
cucTeMaTu3anus 3HaHH.
[IpeoOpa3zoBanue
aNreOpanvdecKuX BhIPAKEHHI,
JOMyCTUMbIE 3HAYCHHSI

bubmuorexa [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHU.
@yHKIUNU: TIOCTPOCHHUE,
CBOMCTBA N3yUYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenue, o6o0IeHNE U
CUCTEMAaTU3ALMS 3HAHUMN.
@yHKIUNU: TIOCTPOCHHUE,
CBOMCTBA N3y4YEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444144

97

[ToBTOpenue, o6o0IeHNE U
CUCTEMATU3ALMS 3HAHUH.
@yHKIUNU: TIOCTPOCHHUE,
CBOMCTBA NU3yYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aInsI 3HAaHWH.
@yHKIUN: TIOCTPOEHHUE,
CBOMCTBA N3yUYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢e6
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[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH.
I'padnueckoe pemienne
YpaBHEHUH U UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516
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[ToBTOpeHue, 0600IEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
I'paduueckoe pemienne
YpaBHEHUH U UX CUCTEM

101

102

HrtoroBas KOHTpOJIbHAS
paborta

O0600111eHE U
CHUCTEMATHU3ALUS 3HAHUMN
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

MpoBepsiemble TpeboBaHUA Kk pe3ynbTaTaM OCBOEHUS OCHOBHOWN
obpaszoBaTtenbHON nporpammel (5 knacc)

Koa [MpoBepsieMbie NpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 06pasoBaTenbHOM
npoBepsieMoro nporpamMmmbl OCHOBHOrO obLero obpasoBaHus
pesynbTarta
1 Yucna v BbluncrneHns
11 MoHMmMaTb ¥ NpaBUNBHO YMNOTPEONATbL TEPMWHbI, CBA3aHHbIE C HaTypanbHbIMU
' yucrnamu, 06bIKHOBEHHBIMW 1 AeCATUYHBIMU APOBAMHM
12 CpaBHuMBaTb 1 ynopsigodMBaTtb HaTypanbHble Yucna, CpaBHMBATbL B MPOCTEMLLNX
' cnyyasx oOblIKHOBEHHbIE Apobu, AecATUYHbIe pobu
COOTHOCUTL TOYKY Ha KOOpAWHATHOW (4YMCMOBOM) MPSIMOM C COOTBETCTBYHOLLUM
1.3 e uncnoMm u usobpaxaTb HaTyparnbHble 4ucria TOYKaMuM Ha KOOpAUHATHOW
(4ncnoson) npsimon
14 BeinonHaTe apudmMeTnyeckne AencTBUA  C  HaTypanbHbIMW - Yucnamu, C
' 06bIKHOBEHHbIMY APOBAMM B MPOCTENLLNX CryYasX
1.5 BbINnonHATL NpoBepKy, NPUKNAKY pesynbTaTa BblYUCIIEHUI
1.6 OkpyrnaTb HaTypanbHble Yucna
2 PelleHne TekcToBbIX 3a4au
2.1 Pewartb TekcToBble 3agayn apudMeTUYeckMM CrnocoboM © C  MOMOLLbLH




OpraHn3oBaHHOrO KOHEeYHOro nepebopa BCcex BO3MOXHbIX BApMaHTOB

Pewatb 3apaum, cogepxawine 3aBUMCUMOCTU, CBA3biBawOWMe BEJIMYUHDIL

2.2
CKOPOCTb, BPEMS, PacCTosiHME, LieHa, KONIMYeCTBO, CTOMMOCTb
23 WMcnonb3oBaTb kpaTkue 3anucu, cxembl, Tabnuubl, 0603HA4YEHUS MpU peLleHun
’ 3agad
24 Monb3oBaTbCH OCHOBHLIMM €AMHULAMU U3MEPEHUS: LieHbl, MAcCbl, pacCTOSHUS,
' BPEMEHW, CKOPOCTW, BblpaXkaTb O4HW eAVHULbI BENNMYUHEI Yepes Apyrue
M3enekatb, aHanuavpoBaTb, OUEHMBATb WHAOPMaLMIO, MpeaCcTaBfeHHY0 B
25 Tabnuue, Ha cronbyaTtonm AuarpaMme, MHTEpPNpPeTMpoBaTb NpeAcTaBriEHHbIE
AaHHble, UCMOMb30BaTh AaHHbIE NPY peLleHnn 3agay
3 HarnsgHas reomeTtpus
31 Monb3oBaTbCA reoOMETPUYECKMMM MOHATUSIMU: Touka, MpsMasi, OTpe3oK, Iyd,
' Yros, MHOFOYrosibHUK, OKPY>XHOCTb, Kpyr
39 MpuBoaMTe NpuMepbl OOBLEKTOB OKpYXKalLWero Mupa, uMmerwmx dGopmy
' N3yYEHHbIX FEOMETPUYECKNX OUryp
Mcnonb3oBaTb TEPMWHOMOMNIO, CBA3AHHYKWD C Yrnamu: BepliMHa CTOPOHa; C
3.3 MHOFOYrofibHMKaMu: yromn, BepLUuHa, CTOPOHa, AuaroHanb; C OKPYXHOCTbIO:
paguyc, AnameTp, LeHTp
34 N3obpaxaTb M3y4yeHHble reomeTpuyeckne ¢Urypbl Ha HENMWHOBAHHOW MU
' Knet4yaTton Gymare ¢ NOMOLLbIO LIMPKYNSA U FIMHENKN
HaxoguTe ONuHbI OTPe3KOB HEMNOCPEeACTBEHHbIM U3MEpeHMeM C MOMOLLbHO
3.5 NVHENKN, CTPOUTb OTPE3KN 3aJaHHOW LMWHbI; CTPOUTb OKPY>KHOCTb 3a[aHHOro
paguyca
36 Mcnonb3oBaTb CBOMCTBA CTOPOH W YIIOB MPSIMOYrofibHUKA, KBagpata Ans X
' NOCTPOEHMS, BbIMUCIIEHUSA NMOLWaan U nepumeTpa
Bbluncnsate nepumeTp W nnowagb KBagparta, NpAMOYronbHuKa,  duryp,
3.7 COCTaBIEHHBIX M3 MPSAMOYrONbHUKOB, B TOM 4ucrie uryp, M3obpaKeHHbIX Ha
knetyaton bymare
38 Monb3oBaTbCA OCHOBHBIMW METPUYECKMMU eOUHULAMU  U3MEPEHUS  ATVHbI,
' nnowaau; Boipaxatb OOHU €OUHULBI BENUYUHBI Yepes apyrne
39 PacnosHaBaTb napannenenunen, Kyb, UCNoNb3oBaTb TEPMUHOIOINMIO: BEPLUMHA,
' pebpo, rpaHb, M3MEpPEHUs; HaXoaUTb U3MepPEeHNst Napannenenvneaa, kyba
310 Bbluncnate obbem kyba, napannenenunega no 3agaHHbIM - U3MEPEHUsM,
) nonb3oBaThCa eanHMLAMU N3MepeHns obbema
311 Pewatb HecnoxHble 3agayn Ha WU3MEpPEHWe TeOMETPUYECKUX BENUYMH B
) NPaKTUYECKMNX CUTyaumsax
Tabnuua 11.1
[MpoBepsiemble anemMeHTbl cogepxanus (5 knacc)
Koa [poBepsaeMbIn aNeMeHT coaepxaHust




HaTypaanble 4yucna un Hynb

HatypanbHoe uncrno. Psa HaTypanbHbix yncen. Yucno 0. N3obpaxkeHne HaTypanbHbIX

1.1 9 o 2
yncen To4YKammn Ha KoOoOpAUHATHOW (YMCIOBOW) NPSIMOW
12 MosnumoHHas cuctema cumucrneHusa. Pumckas Hymepaumsa. [ecATnyHas cuctema
' cYucrneHmns
13 CpaBHeHue HaTypanbHbIX YXCET, CpaBHEHWE HaTypanbHbIX Yncen ¢ Hynem. OkpyrneHve
' HaTypanbHbIX Yucen
CnoxeHue, BblYMTaAHWE, YMHOXEHMNE U AeneHue HaTypanbHbiX ducen. CBOMCTBO Hyns
14 NpWU CrOXeHUW, CBOUCTBA HYMNA W eduHULUbl NpY YMHOXeHuW. NepemecTutensHoe u
' coyeTaTenbHOE CBOWCTBA (3aKOHbI) CMOXEHWS W YMHOXEHWsl, pacrnpegenutenbHoe
CBOWCTBO (3aKOH) YMHOXEHMS
15 Wcnonb3oBaHne GykB Ans o603HayYeHUss HEM3BECTHOIO KOMMOHEHTa U 3anncu CBOWCTB
' apndmMeTU4ECKUX AENCTBUIN
16 Hdenutenn v kpaTHble 4ucna, pasnoXxeHwe Ha MHoxuTenu. lpocTble M cocTaBHble
’ yncna. MNMpusHakn genumocTtn Ha 2, 5, 10, 3, 9. [leneHue ¢ ocTaTKkoM
17 CrteneHb C HaTypanbHbIM MNokasaternem. 3anucb 4Yucna B BUAE CYyMMbl paspsgHbiX
' cnaraembix
UucnoBoe BblpaXeHne. BbluMCneHne 3Ha4YeHMM YMCMNOBBLIX BbIPAXKEHUN, MOPSOOK
18 BbINONHEHNS AEWCTBMI. Vicnonb3oBaHWe nNpu BbIYUCNEHUSX MEPEMECTUTENBHOIO U
' coyeTaTenbHOr0 CBOWCTB (3aKOHOB) CMOXEHWS U YMHOXEHUS, pacrnpeaenuTensHOro
CBOWCTBA YMHOXEHUS
2 Opobn
MpencraBneHne o Apobu kak cnocobe 3anncu YacTn BennyuHbl. OBbIKHOBEHHbIE OPO6GK.
21 MpaBunbHbIE N HenNpaBunbHble Apobu. CmelwaHHasa apobb, NpeAcTaBNeHe CMEeLLIaHHON
' Apobu B BMAE HenpaBunbHOW [OpoOuM W BblAeNeHve Uenon 4acTu uucna wus
HenpaBuIbHOM Apobu. N3obpaxeHne apobel ToukaMy Ha YNCITOBOW NPSIMON
29 OcHoBHOe cBoKcTBO Apobu. CokpalleHne gpoben. [lMpuBegeHne gpobu k HOBOMY
' 3HameHaTent. CpaBHeHne gpoben
23 CnoxeHune 1 BbluMTaHUe Apoben. YMHOXeHVEe 1 geneHve apoben, B3anMHO-obpaTHble
' Apobu. HaxoxaeHne 4acTu Lenoro u Lenoro no ero 4yactu
HecatnyHaa 3anmce gpoben. [lpenctaBneHve  gecatnyHom aOpobu B BUAe
24 0ObIKHOBEHHOW. M300paxeHne AecATUYHbIX Apober TOYKaMy Ha YUCITOBOWM MPSIMOW.
CpaBHeHWe OecAaTUYHbIX apoben
25 ApndmeTmyeckne OeNCTBUMA C AeCATMYHbIMU  apobsmn. OKpyrneHve OeCATUYHbIX
’ apoben
3 PelueHune TekcToBbLIX 3aga4
3.1 PelueHune TekcToBbIX 3agayv apudMeTU4ECKMM Cnocobom
3.9 PelweHne nornyecknx 3agad. PelwweHne 3agayd nepebopom BCeEX BO3MOXHbIX BapnaHTOB.
' WMcnonb3oBaHue npu pelleHnn 3agad Tabnuu, n cxem
PeweHne 3apay, cogepxawmx 3aBMCMMOCTW, CBA3bIBAKOLIME BEIMYMHBL. CKOPOCTb,
3.3 BPEMS, paCCTOsIHWE, LIEHY, KONMUYECTBO, CTOMMOCTb. EAMHMUbLI M3MepeHus: Macchl,

06beMa, LieHbl, pacCTOsIHUS, BPEMEHM, CKOPOCTU. CBS3b MeXay eAnHULaMn N3sMepeHuns




KaXkaow BeNUYUHbI
34 PelueHne oCHOBHbIX 3agad Ha Apodu
3.5 MpencraBneHne gaHHbIX B BUAE Tabnuuy, ctonbyaTbix gnarpamm
4 HarnagHasa reometpusa
HarnsgHble npeacTtaBneHns 0 ourypax Ha MMAOCKOCTU: TO4YKa, NpsiMasi, oTpesokK, My,
4.1 yrosi, floMaHasi, MHOrOYroSibHWUK, OKPY>KHOCTb, Kpyr. Yron. [psMon, OCTpbIK, Tynom u
pasBepHYTLIA yrmbl
4.2 [OnvHa oTpeska, MeTpuyeckMe eauHuubl AnuHbl. [OnuHa nomaHon, nepumeTp
' MHOrOYrosibHuKa. VIamepeHne 1 nocTpoeHmne yrnoB C NOMOLLbIO TpaHcnopTupa
43 HarnagHele npegctaBneHnsa o dourypax Ha nnockoCTU: MHOTOYrOfbHUK, NPAMOYTOSbHYIK,
' KBagpaT, TPeyronbHUK; O paBeHCcTBe uryp
N3obpaxeHne duryp, B TOM 4ucne Ha knetyaton bymare. MNoctpoeHue koHdurypaumi
4.4 M3 YacTem npsMOW, OKPYKHOCTM Ha HENMHOBaHHOW U KneTyaTon Oymare.
Mcnonb3oBaHre CBONCTB CTOPOH M YIMOB NPSMOYrofnbHMKA, KBagpaTta
Mnowaab NpAMOYronbHNUKA U MHOrOYroflbHUKOB, COCTaBMEHHbIX U3 NPAMOYrofbHUKOB, B
4.5 TOM uucrne uryp, usobpaxeHHbIX Ha knetyatom 6ymare. EavHuubl nsamepeHus
nnowaan
HarnagHble npedctaBneHMs O MPOCTPaAHCTBEHHbIX — durypax:  NpsMOYronbHbIN
46 napannenenvnen, Kyd, MHororpaHHukn. N3obpakeHne NpOCTEMINX MHOrOrpaHHUKOB.
' PasBepTkn kyba n napannenenunena. CosgaHve mogenen MHOrorpaHHNKoB (M3 Gymarm,
NPOBOSIOKK, MNACTUNNHA U OPYTUX MaTepuarnos)
4.7 O61bem npsaMoyronbLHOro napannenenunega, kyba. EamHuubl namepexmsa obbema
Tabnuua 11.2
MpoBepsiemblie TpeboBaHUs K pe3ynbTataM OCBOEHUS OCHOBHOM
obpaszoBaTtenbHON nporpamMmel (6 knacc)
Koa [MpoBepsieMbie NpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 06pasoBaTenbHOM
npoBepPsEMOro nporpaMmmbl OCHOBHOTO 06LLero obpasoBaHus
pesynbTata

1

Yucna u BblYMCNEHUA

1.1

3HaTb U NOHMMATb TEPMUHbI, CBA3aHHble C pa3findHbiMAh BUOAAMU 4YUCET U
cnocobammn ux 3anucw, nepexoanTtb (ech 9TO BO3MO)KHO) OT OAHOWn (*)OprI
3anncun 4mcna K p,pyroﬁ

1.2

CpaBHI/IBaTb n ynopdaaodumBaTtb LUerble 4ucna, OObIKHOBEHHbIE W AecATnYHbIe
,D.p06|/|, CpaBHMBATb 4YnCna oAHOro U pas3HbiX 3HakoB

1.3

BbinonHaTb, coveTas YCTHble W MNUCbMEHHbIE MNpUeMbl, apwcbmemqecme
aencrtema ¢ HaTypanbHbIMXU W  UeNbiIMX  YUCITaMW, OObLIKHOBEHHbLIMN U
OEeCATUYHbIMU ,El,pO6F|MM, NOJNTIOXNUTENbHBbIMU N OTpUuaTesibHbIMWN YNCINaMU

1.4

BbluMCnsATb 3HAYEHUS] YMCMOBBIX BbIPAXEHWUN, BBINOMHATL MPUKUAKY U OLEHKY
pe3ynbTata BbIYMCMEHWUA, BbINOMHATL NPeobpasoBaHUSA YMCIIOBLIX BbIpaXKEHWN
Ha OCHOBE CBOWCTB apuUdMETUYECKNX OENCTBUN




1.5

OprFJ'IFlTI: uenblie Yyncna n aecATnvHblie p,po6|/|, HaxoguTb I'IpI/I6J'II/I)KeHMF| vucen

CooTHoCUTb TOYKY Ha KOOpD,MHaTHOVI I'IpﬂMOVI C COOTBETCTBYHOLLM el Yncnom un

1.6 . .
nzobpaxartb Yncna To4KamMmu Ha KOOpAMHATHOW NPSAMOK, HAXOAUTb MOAYMb YMcna
17 COOTHOCUTb TOYKY B NMPSAMOYTOSibHOM CUCTEME KOOPAMHAT C KOOpAMHaTamMu 3TON
’ TOYKU
1.8 OkpyrnaTh Lenble Yncna u gecatudHble pobu, HaxoauTb NpUBAMKeHMs Yucen
2 YucnoBble n GyKBEHHbIE BblpaXKeHUsI
MoHMmMaTb 1 ynoTpebnaTb TEPMUHbI, CBSI3aHHbIE C 3anuUCbi0 CTENEHW 4vucna,
2.1 HaxoauTb KBagpaT M Ky® umcna, BblYUCIATb 3HAYEHUS] YUCMOBbLIX BbIpaXeHWH,
cogepxallmx cTeneHmn
29 Monb3oBaTbCcs Npu3Hakamu OenMMOCTUW, packnagbliBaTb HaTypanbHble Yyucna Ha
’ NPOCTbIE MHOXUTENN
2.3 Monb3oBaTbcsa MacwTabom, COCTaBNATb NPONOPLIMM U OTHOLLEHUS
Mcnonb3oBaTb OykBbl ANt 0603HAYEHUST YMCEN NPU 3anncu MaTteMaTUyecKUx
2.4 BblpaXXeHUN, CcOCTaBnATb OyKBEHHble BbIpaXeHus W GopMynbl, HaxoauTb
3HaYeHns BYKBEHHbIX BblpaXeHUn
2.5 HaxoanTb HEM3BECTHbIM KOMMOHEHT paBEHCTBA
3 PelueHne TekcToBbIX 3aaau
3.1 PeliaTb MHOrowaroBble TEKCTOBbIE 3a4a4n apnudMeTUHECKNM CNocoboM
3.2 PewaTb 3agauun, cBA3aHHbIE C OTHOLUEHMEM, MPOMNOPLUOHANBHOCTLIO BEMUYMH,
' npoLeHTamu, pellatb TP OCHOBHbIE 3a4a4yM Ha Opobu 1 NPOLEHTbI
Pewatb 3apgaun, cogepxawme 3aBUCUMOCTW, CBS3blBalOWME BENUYMHLI:
CKOpOCTb, Bpems, paccTosiHue, LeHy, KONMN4ecTBO, CTOMMOCTb,
3.3 Npon3BOANTENBHOCTL, BpeMsi, obbem paboTbl, MCMONb3ys apudmeTndeckme
OENCTBUSA,  OUEHKY, MNpUKMAKy; Nonb3oBaTbCA  eAuHULaMuM  U3MepeHus
COOTBETCTBYIOLLNX BEMNYMH
34 CocTtaBnsiTb OyKBEHHbIE BbIpaXXEHMS MO YCNOBUIO 3a4a4m
Ms3Bnekatb wuHopmaumo, npeacTaBreHHyld B Tabnuuax, Ha NMHENHON,
3.5 cTonbyaTon wWnu KPYroBow guarpammax, MHTEpnpeTMpoBaTb MNpeAacTaBneHHble
AaHHble, UCNONb30BaTh AaHHbIE NPU peLleHnun 3agad
36 MpeacraBnaTe MHGOPMAaLMIO C MOMOLWbO Tabnuu, NUHEnHoW u cTtonbyaTon
) avnarpamMmm
4 HarnagHasa reometpusa
MpuBooMTe nNpuMMepbl OOBLEKTOB OKPYXKaloLWEro Mupa, MUMerwmnx dopmy
4.1 U3YYEeHHbIX FEOMETPUYECKUX MNOCKUX W MPOCTPaAHCTBEHHLIX uUryp, npumepsbl
paBHbIX 1 CUMMETPUYHBIX PUryp
N300paxaTb C NOMOLLBIO LIMPKYIS, JIMHEWNKW, TPAHCNOPTMPA Ha HENMHOBAHHOM U
4.2 knetyaton Oymare W3y4YeHHble NIOCKME reomeTpudeckue  urypbl U
KOHUrypawmm, CMMMeTpUYHbIE Urypbl
43 Monb3oBaTbCA reOMEeTPUYECKMMU MOHATUSMU: PaBEHCTBO OUryp, CUMMETPUS;

ncnosib3oBatb TEPMUHONMOINNK, CBA3aHHYHO C cmmmeTpmeVl: OCb CuMMeTpun,




LEHTP CMMMEeTpUn

4.4

HaxoguTe BEnUYMHbBI YINIOB M3MEPEHMEM C MOMOLLbI0 TpaHCMopTMpa, CTPOUTb
yribl 3alaHHON BENUYMHbI, NONb30BATLCS NPU peLleHnn 3aad rpagycHon Mepon
YrrnoB, pacno3HaBaTb Ha YepTexax OCTpbIr, NPAMON, pa3BepHYTbIA 1 TYNOMN Yrhbl

4.5

BbluncnsiTe  ANMHY  FIOMaHOW, MNepuMEeTP MHOTOYrofilbHUKa, MOfb30BaThCs
eaVHMLaMM M3MepeHust ONVHbI, BblpaXkaTb OOHW eduHWLbl U3MEPEHUS ATUHBbI
yepes gpyrue

4.6

HaxoguTb, ncnonb3ysi 4epTexHble WHCTPYMEHTbI, PACCTOSHUS: MexXay ABYMS
TOYKaMK, OT TOYKM 4O NPSAMON, ANVHY NYTU Ha KBagpaTHOM ceTke

4.7

BbluncnsTe nnowaab duryp, COCTaBrEHHbIX U3 NPSAMOYTONbHUKOB, UCMONb30BaThb
pa3bveHne Ha nNPAMOYIOfibHUKW, Ha paBHble QUrypbl, AocCTpavMBaHWe [0
NPSMOYronbHMKa, NOMb30BATLCA OCHOBHLIMW eAuHULIAMU U3MEPEHUs NnoLiaaun,
Bblpa)kaTb OOHW eQUHULIBbI U3MEepPeHUs Nnoluaan Yepes apyrve

4.8

PacnosHaBaTb Ha Moaensix u VI306pa)KeHVIFIX nMpamMmumay, KOHYC, uUunnunHAap,
MCNoJyib3oBaTb TEPMUHOJIOIMIO: BEPLUNHA, pe6po, rpaHb, OCHOBaHMe, pa3BepTKa

4.9

N3obpaxaTb Ha kneTyaTon Bymare npsaMOyronbHbIA Nnapannenenvnes

4.10

Bbluncnsate obbem npAMOYroJibHOro napannenenuvnena, Ky6a, nonb30oBaTbCA
OCHOBHbIMW eaAnHNLUAMN N3MepPEHNA obbema

4.1

Pewartb HecnoxHble 3agayn Ha HaxoxgeHue reoMmeTpnvyecCkmnx BeMNHYUH B
NPaKTU4YEeCKUX CUTyaumnax

Tabnuua 11.3

MpoBepsiemble anemeHTbl cogepxaHus (6 knacc)

Kog

[poBepsaeMbIn aneMeHT coagepxaHus

HaTypan bHbl€ YUCNa

ApudmMeTnyeckne OencTBus C MHOMO3HAYHbIMU HaTypanbHbIMU Yucnamun. Yucnosble
BbIpaXEHUS, NOPA4OK [OEeNCTBUA, WCMNONb3oBaHWe CKOOOK. Mcnonb3oBaHwe npu

1.1 N
BbIYMCIIEHUSIX NEPEMECTUTENBHOIO U COMETATENBHOINO CBOWCTB CIOXEHUS U YMHOXEHUS,
pacnpefenuTenbHOro CBONCTBa YMHOXEHNS
1.2 OkpyrneHue HaTypanbHbIX Yncen
13 Jenutenu n KkpaTtHble 4Mcna, Hambonbwni O6WMIN AenuTenb U HavmeHbluee obLlee
' KpaTHoe. [1enMMocTb CyMMbl U MPOM3BEeAEHMWS
1.4 J[leneHune c octaTkom
2 Opobn
21 OO6bIkHOBEHHas Apobb, OCHOBHOE CBOMCTBO Apobwu, cokpalleHue apoben. CpaBHeHWE n
' ynopsgounsaHune gpoben
29 PelieHvne 3agay Ha HaxoxgeHue 4YacTu OT Leroro U uenoro no ero yactu. [OpoGHoe
' YMCIO KaK pesynbTaT AeneHuns
23 MpencraBneHne gecaTnyHonm Apobu B Buae OObIKHOBEHHOW ApOOM M BO3MOXHOCTb

npeacTaBneHust oobIkHOBEHHOM Apobu B BUAE OECATUYHON




[ecatnyHble gpobum n meTpudeckass cuctema mep. ApudmeTudeckne OEeNCTBUs U

2.4
YNCNOBbLIE BblpaXXeHWs C OObIKHOBEHHBIMY M OECATUYHBIMU OPODAMUY
25 OTHoweHune. [eneHne B AaHHOM OTHoweHuu. MacwTtab, nponopuus. NpumeHeHne
' nNponopLmn Npu peLleHnn 3agad
MoHaTne npoueHTa. BbluncrneHne npoueHTa oT BENUYMHBI U BENUYMHLI NO €€ NPOLEHTY.
2.6 BbipakeHne npoueHTOB JecsATUdHbIMKM Opobsmu. PelueHue 3agay Ha NPOLEHTHI.
BblpaxkeHne OTHOLLEeHUSA BEMUYNH B NPOLEHTax
3 lMonoxuTenbHble U OTpULATENbHbIE YMCna
lMonoxutenbHble W oTpuuaTenbHble 4ucna. LUenble 4mcna. Moaynb uucna,
3.1 reoMeTpuyeckass WHTepnpetauuMss Mogynst uucra. W3obpaxeHue uucen Ha
KOOpOUHaTHOW NpsAMON. YucroBble NpomexyTkn. CpaBHeHUe yucen
3.2 ApndmeTrnyeckme AeNCTBUS C NOMNOXUTENbHBIMU U OTpULATENbHBIMUY YUCIaMK
33 lMpsiMoyronbHasa cucteMa koopauHaT Ha nnockocTn. KoopauHaTtbl TOYKM Ha MIIOCKOCTH,
' abcumcca n opavHata. locTpoeHne Touek n puryp Ha KOOpAMHATHON NIIOCKOCTH
4 ByKkBeHHbIE BbipaXeHus
MpumeHeHne OykB AN 3anMcyM MaTeMaTUYECKUX BbIPAXKEHUA U NPEanOXEeHUN.
4.1 CsonctBa apumMeTnyecknx AencTBun. bBykBEHHble BbipaXXeHUs W YUCIOBblE
noAacTaHoBKWU. BykBeHHble paBeHCTBa, HaxOXaAeHNe HEeM3BEeCTHOro KOMMNOHEHTA
49 ®opmynbl, dopmynbl NepyMmeTpa M Niowagn NpsiMOyronbHUKa, KBagparta, obbema
' napannenenvnena u kyba
5 PelueHne TekcToBbIX 3a4au
5.1 PelleHne TekcToBbIX 3agay4 apudmMeTU4eckMM cnocobom
5.2 PewweHune nornyeckmx 3agad. Pewwexve 3agay nepebopom BCceX BO3MOXHbBIX BAPMAHTOB
PelweHuve 3apay, cogepxalmx 3aBUCUMOCTW, CBSA3bIBAKOLMX BENUYMHLI: CKOPOCTb,
573 BpeMs, pacCTosiHMe, LUeHa, KONuM4ecTBO, CTOMMOCTb, MPOM3BOAUTENBHOCTb, BpeMs,
' o6bem paboTbl. EAvHUUBI M3MepeHus: MacCbl, CTOMMOCTW, PaCCTOSHWUS, BPEMEHMU,
ckopocTu. CBA3b Mexay eanHuLamMmmn N3MepeHus Kaxxgon BenNnYmnHbI
54 PeweHne 3agay, CBA3aHHbIX C OTHOLUEHWEM, MPOMNOPLMUOHANbHOCTBIO BEMNUYMH,
' NpOLEeHTaMu; peLLeHne OCHOBHbIX 3afa4 Ha ApoOu 1 MPOLEHTHI
55 OueHka 1 npuknaka, okpyrneHue pesynotata. CoctaBneHne GyKBEHHbIX BbIPaXeHUn no
' YCIoBM1IO 3a4a4n.
56 MpencTaBnenne faHHbIX C NOMOLLb Tabnuy n gvarpamm. CTtonbyartble anarpammel.
' YUTeHue KpyrosbIxX guarpamm
6 HarnagHas reometpusa
6.1 Touka, npsiMasi, OTPe30K, MNy4, Yror, NnomaHas, MHOroyronbHWUK, 4YeTblPeXyronbHUK,
' TPeYronbHUK, OKPY>KHOCTb, Kpyr
6.2 B3anmHOoe pacnonoxeHve AByX NPSMbIX Ha MIOCKOCTM, napanfenbHble npsiMble,
' neprneHavKynsipHble NpsmMble
6.3 M3mepeHne pacctosHuin: Mexay [OBYMS TO4yKamu, OT TOYKM [0 MpAMOW, AnvHa

MapLipyTa Ha KBaapaTHOMN ceTke




6.4 N3mepeHune n nocTpoeHue yrnos ¢ NOMOLLBIO TpaHcnopTmpa
65 Buabl TPEYronlbHUKOB: OCTPOYrOMbHbIN, NPSIMOYTOSbHbIN, TYNOYroNbHbIN,
' paBHOGeApEHHbIN, PaBHOCTOPOHHUI
6.6 YeTbipexyronbHuk. MNMpsamoyronbHuK, KBagpaT: UCMONb30BaHME CBOWCTB CTOPOH, YIIOB,
’ auaroHanemn
6.7 N30bpaxkeHne reomeTpudeckux curyp Ha HenuHOBaHHOW Gymare ¢ UCNoNb30BaHWEM
' LMPKYNS, NIMHEWNKKW, YronbHUKA, TpaHcnopTupa. MNoctpoeHns Ha kneTyaTon bymare
. €epuMeTp MHOTOYrofbHMKa
6.8 Mn
6.9 MoHaTne nnowaan durypbl, eauHuubl nsMepeHus nnowaau. [pubnuxeHHoe
' n3MepeHune nnowlaam uryp, B TOM 4Y1MCne Ha KBagpaTHOW CeTKe
6.10 MpnbnmxeHHoe n3mepeHne AnnHbl OKPY>KHOCTK, NrioLaan Kpyra
6.11 CummMeTpus: LeHTpanbHas, oceBas U 3epkarnbHas. [TocTpoeHne cumMeTpryHbIX cnryp
HarnagHble npeacrtaBneHyns O MPOCTpPaHCTBEHHbLIX durypax: napannenenunen, Kyo,
6.12 npvama, nMpamuga, KoHyc, uunuHap, wap u cdepa. MsobpaxeHne npocTpaHCTBEHHbIX
) duryp. Npumepbl pa3BepToK MHOTOrPaHHMKOB, UUNUHApPa 1 koHyca. Co3gaHne mogenen
NPOCTPaHCTBEHHbIX huryp (M3 Gymarn, NPOBONOKM, NAACTUIIMHA U APYTMX MaTepuanos)
6.13 MoHaTne obbema, eauHWUbl M3MepeHusi obbema. OObEM  NPSAMOYronbHOro
) napannenenuneaa, kyba
MpoBepsembie TpeboBaHUs K pe3ynbTataM OCBOEHUS OCHOBHOM
obpaszoBaTtenbHON nporpamMmel (7 knacc)
Koa [MpoBepsieMblie NpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 06pasoBaTenbHOM
npoBepsieMoro nporpaMmmbl OCHOBHOTO 06LLiero obpasoBaHusi
pesynbTarta

1

Yucna u BblYMCNEHUA

BbinonHATb, coveTas YCTHbleé W MNUCbMEHHbIE MNpUueMbl, apmdmweTquCKme

1.1 .
OENCTBUSA C pauMoHanbHbIMK Y1CTaMu
HaxoanTe 3Ha4yeHMs] 4YUCMOBLIX BbIPAKEHUN, MNPUMEHATb pasHoobpasHble
1.2 Cnocobbl 1 MpMeMbl BbIMUCMEHMS 3HAYEHUIN OPOOHBLIX BbIPAXXEHUI, coaepXKaLlmx
OObLIKHOBEHHbIE U OEeCATUYHbIE ApOtU
MepexoanTb OT opHoOM cpopmbl 3anucu 4ducen K gpyron (NnpeobpasoBbiBaTb
1.3 OECATUYHYIO [OpoOb B OOLIKHOBEHHYIO, OOBLIKHOBEHHYHO B [OECATUYHYI, B
YACTHOCTN, B BECKOHEYHYIO AECATUYHYIO ApO0b)
14 CpaBHuMBaTb 1 ynopsifovMBaTh pauMoHarbHble Yicna
1.5 OxkpyrnaTb yncna
BbINONHATE NPUKMOKY M OUEHKY pe3ynbTata BbIYMCMIEHWUA, OLEHKY 3HaYeHWN
1.6 YMCIOBbIX BbIPaXEHUN. BbINONHATL OENCTBUSA CO CTEMEHSIMU C HaTypanbHbIMU
nokasatensamu
17 MpMMeHATb MpPU3HAKM OENMMOCTU, PasfioXeHWe Ha MHOXWTENW HaTyparbHbIX

yucen




Pewatb NPaKTNKO-OpUEHTUPOBAHHbIE 3adaYvn, CBA3aHHbleE C OTHOLUEeHMeM
BeINiM4nH, nponopunMoHaliibHOCTbO BEJIMYMUH, NpoUueHTaMun, WUHTEPNpEeTUpoBaTb

1.8 y g
pesynbTaTtbl pelleHns 3aad ¢ y4eTOM OrpaHuyYeHmnn, CBA3aHHbIX CO CBOMCTBaMM
paccmaTprBaembix 06bEKTOB
2 Anrebpavyeckue BblpaKeHUs
21 WNcnonb3osaTb anrebpavyeckylo TEPMUHOMOMMIO U CUMBOMMWKY, MPUMEHATL €e B
' npouecce ocBoeHns y4ebHoro marepmana

29 HaxoouTe 3HayeHusi OYKBEHHbIX BblpaXXEeHWN MNpU  3a0aHHbIX  3HAYEHMAX
) nepemMeHHbIX

23 BbinonHATe npeobpasoBaHWs LENoro BbipaXeHWs B MHOTOYMEH NpvBeAeHVeMm
' noaobHbIX cnaraemMblx, packpbiTnem ckobok

24 BbINONHATE YMHOXEHNE OAHOYNEHa Ha MHOMOYNEH Y MHOrOYEHa Ha MHOTOYNEH,
' NPUMEHATL POPMYIbI KBaapaTa CyMMbI U KBagpaTa pa3HoOCTU

OcywecTBnaTb  pas3foXeHWe MHOMOYNEHOB Ha MHOXWUTENW C  MOMOLLBHO

2.5 BblHECEHMS 3a CKODKM OOWero MHOXWUTENs, rpynnupoBKW  CriaraeMblx,
nNpMMeHeHns PopMyn COKPaLLEHHOMO YMHOXEHUS

26 MpyMeHAaTb Npeobpa3oBaHMA MHOMOUMIEHOB AN PeLleHUs pasnnyHbIX 3adad u3

' MaTeEMaTUKN, CMEXHbIX MPeaMeToB, N3 pearnbHOW NPaKTUKKN
27 Wcnonb3oBaTb CBOWCTBaA CTeMNEeHEeW C HaTypanbHbIMW MokasaTensMu Ans
' npeobpasoBaHns BbIpaXKEHWUN

3 YpaBHEHMUS 1 HEPaBEHCTBA
Pewartb nuHenHble ypaBHEHWS C OOHOW MNEepeMEeHHON, MPUMEHSAs npasuna

3.1 nepexoga OT WCXOOHOrO YpaBHEHUA K paBHOCUMMbHOMY emy. [lpoBepsTsb,
ABMNAETCH N YNCINO KOPHEM YpaBHEHUSA

3.9 MpumMeHaTb rpaduyeckMe MeTodbl NPU pPelleHUU FIMHENHbLIX YPaBHEHUA N ux

' cuctem
33 Moabupate npumepbl nNap uucen, SABMAAIOWUXCA PeLleHNeM  fMHEWHOro
' ypaBHEHUA ¢ ABYMS NepeMeHHbIMM
3.4 CTpouTb B KOOpAMHATHOM MMOCKOCTU rpaduK JIMHEWHOrO ypaBHEHWS C ABYMS
' nepemMeHHbIMU; NOMb3ysCb rpacnKkom, NMPMBOANTL NPUMEPHI PeLLeHNs YpaBHEHMS
35 Pewartb cuctemMbl ABYX NWHENHBbIX YypaBHEHWN C OBYMSA NepeMeHHbIMU, B TOM
' yucne rpaguyeckm
CocTtaBnsTb 1 pelwatb NMMHENHOE ypaBHEHUE NN CUCTEMY NIMHENHbBIX YPaBHEHWN

3.6 no ycrioBuiO 3afadv, MHTEpPrnpeTnpoBaTb B COOTBETCTBUM C KOHTEKCTOM 3agayu
Nony4YeHHbIN pesynbTaT

4 KoopauHatbl n rpacpumkn. dyHkumnm
N3obpaxaTb Ha KOOpAMHATHOW MPSAMON TOYKM, COOTBETCTBYIOLUME 3adaHHbIM

4.1 KoopauHaTaMm, Nny4u, oTpesku, UHTepBarbl, 3anncbiBaTb YUCIOBbLIE MPOMEXYTKN
Ha anrebpan4ecKkoM A3blke

4.2 OTmeyaTb B KOOPAMHATHOW MIIOCKOCTM TOYKM MO 3aaHHBbIM KOOpAMHaTam

4.3 Ctpoutb rpadumkn NMHENHbIX PYHKUUA. CTpouTb rpadmk yHKUUN Y = |X|




OnucbiBaTb C NOMOLLLIO beHKLI,I/Iﬁ M3BECTHblIE 3aBUCUMOCTU MeXay BeJNTMYNHaMU:

4.4 CKOpOCTb, Bpems, paccTosiHue, LEHy, KOnM4ecTBO, CTOUMOCTb,
Npon3BOANTENBHOCTL, BpeMsl, 06bem paboTbl
4.5 Haxoantb 3HauyeHue yHKUMM NO 3HAYEHUIO ee aprymeHTa
MoHnmaTtb rpadmuyecknii cnocob npeAacTaBneHuMs U aHanu3a wuHdopmaumu,
4.6 u3BneKaTtb W UWHTepnpeTMpoBaTb WHQoOpMauuo w©3 rpaduKoB pearnbHbIX
NpOLEeCCOB 1 3aBUCMMOCTEN
5 BeposaTHOCTb 1 cTaTucTuka
Uuntatb MWHOpmMauuo, nNpeacTaBneHHylww B Tabnuuax, Ha AuarpaMmmax,
5.1 NpeacTaBnsaATb AaHHble B Buae Tabnwuu, CTpouTb AuarpamMmbl (CTONOUKOBbIE
(cTonb4atble) 1 KpyroBble) MO MaccuBam 3Ha4YEeHWUN
59 OnucbiBaTb n WHTEpnpeTUpoBaThb peanbHble  4YUCMOBblE  AaHHble,
' npeacTaBneHHble B Tabnuuax, Ha guarpaMmmax, rpadumkax
Mcnonb3oBaTb AONA  ONUCaHMSA  AaHHbIX CTATUCTUYECKUE  XapaKTePUCTUKMU:
53 cpepHee apudmMeTmyeckoe, mMeguaHa, Hanbonbllee M HaMMeHbluee 3HayeHus,
pasmax
MmeTb npeacrtaBneHve O CrydakHOW W3MEHYMBOCTM Ha Mpumepax LeH,
5.4 PU3NYECKUX BEMUYMH, aHTPONOMETPUYECKUX AAHHbIX, MMETb NPEeACTaBliEHNE O
CTaTUCTMYECKOW YCTONYMBOCTH
6 "eomeTpuns
PacnosHaBaTb M3y4YeHHble reoMeTpuyeckme urypbl, onpeaensTb UX B3avMHOE
6.1 pacnonoxeHue, n3obpaxaTb reoMmeTpnyeckme Urypbl, BbIMOSHATL YEPTEXM MO
' yCcroButo 3agaun. MamepsaTe NUHENHbIe U YrroBble BENUYMHbI. Pewwatb 3agayn
Ha BbIYUCIEHNE OJIMH OTPE3KOB M BENUYMH YITIOB
HenaTb rpyOyto OLEHKY JIMHEWHbIX U YIIOBLIX BENMYUH NPEeAMETOB B pearbHoW
6.2 XW3HW, pa3aMepoB MPUPOAHbLIX 00BHEKTOB. Pa3nuyaTb pasmepbl 3TUX 0OBbEKTOB NO
nopsiaKy BENNYMUHBI
6.3 CTpouTb YepTexn K reoMeTpmyecknm 3agavyam
6.4 Monb3oBaTbCcsA NpU3HaKaMu paBeHCTBA TPEYroNbHUKOB, UCMOSb30BaTh NPU3HAKM
' 1 CBOMCTBA paBHOOEAPEHHbBIX TPEYrONbHNKOB NPY peLleHny 3agay
65 MpoBoaUTb nNOrMYEcKne paccykgeHuss C UCMOSNb30BaHUEM TEOMETPUYECKUX
) Teopem
Monb3oBaTbCa  MpuU3HaKamMu pPaBEHCTBA  MPSMOYIOfibHbIX  TPEYrONbHUKOB,
6.6 CBOMCTBOM  MeOuaHbl, MNPOBEAEHHOM K  TUMOTEHY3e  MPSIMOYrOfbHOro
TPeyronbHUKa, B peLIeHUn reomeTpnyeckux 3agad
OnpegenaTe NapannenbHOCTb NPSAMbIX C MOMOLLLIO YIIOB, KOTopble 0bpasyeT ¢
6.7 HUMK cekywlas. OnpefensiTb napannenbHOCTb NPSIMbIX C MOMOLLbIO paBeHCTBA
pPacCcTOSAHUIM OT TOYEK OAHOM NPAMON 0 TOYEK APYron NpsiMom
6.8 PelwwaTb 3agaun Ha knetyaTon bymare
MpoBOAUTL BLIYMCIEHUSA U HAXOAUTb YNCIOBbIE U OYKBEHHbIE 3HAYEHUS YIIOB B
6.9 reoMeTpUYeCKNx 3agavax C WCMONb30BaHWEM CYMMbl YIIOB TPEYroflbHUKOB W

MHOrOYrofbHUKOB, CBOWCTB YrfoB, 00pa3oBaHHbIX MNpU MNepecevyeHnn [OBYX
napannenbHbiXx NpsMbIX  cekywen. PewaTb npakTudeckue 3agadvM  Ha




HaxoXxaeHune yrrnos

6.10

BnageTb MNOHATMEM TreoMeTpuMYeckoro Mecta Touvek. YMeTb onpegensTb
OuMccekTpuCy yrna v cepeamvHHbIN NePNeHANKYNSP K OTPE3KY Kak reoMeTpuyeckue
MecTa To4ek

6.11

dopmynvpoBaTh OnNpederneHnss OKPYXHOCTM W Kpyra, Xopabl W AuameTtpa
OKPY>XHOCTU, NMOMb30BaTLCS MX CBOWCTBAMU. YMETb NPUMEHSITL 3TV CBOWCTBA NpW
pelieHun 3agay

6.12

Bnagetb nOHATMEM OMNWCaAHHOW OKOMO TPEYrorfibHWKA OKPYXXHOCTWU, YMETb
HaxoaouTb ee ueHTp. lMonb3oBatbCca hakTamu O TOM, UYTO BUCCEKTPUCHI YrioB
TpeyronbHUKa nepecekarnTcss B OAHOM TOYKE, M O TOM, 4YTO CepeauHHble
neprneHanKynspbl K CTOPOHaM TpPeyrosibHKa NepecekatoTcsl B OOHOWN TOYKe

6.13

Bnagetb NOHSATMEM KacaTerbHOW K OKPYXHOCTM, MONb30BaTbCA TEOPEMOM O
nepneHAnKynspHOCTU KacaTenbHOM 1 paguyca, NPoOBEAEHHOrO K TOYKE KacaHus

6.14

Monb3oBaTtbcs I'IpOCTGVILIJVIMVI reoMeTpn4yeCcKkmMmmn HepaBeHCTBaMWU, NOHMMaATb WX
ﬂpaKTVI‘-IeCKVIIZ CMbICH

6.15

MpoBOOUTE OCHOBHbIE TFEOMETPUYECKME MOCTPOEHUS C MOMOLLBIO LMPKYNs u
TIMHEeNKn

Tabnuua 11.5

MpoBepsiemble anemeHTbl cogepxaHus (7 knacc)

Kon

[MpoBepsaemMbI aNeMeHT CoaepKaHus

Yucna m BbluncneHns

1.1

[pobu OBbIKHOBEHHbIE U AeCATUYHbIE, Nepexod OT OogHOM hopMbl 3anucu gpoben K
apyron. T[loHATME pauMoHanbHOro 4ucna, 3anucb, CpaBHEHWe, YNopsiaodvBaHWe
pauMoHanbHbIX Yncen

1.2

ApundmeTtrnyeckme gencTBms ¢ paumoHanbHbiMK Yucnamu. PelueHne 3agad M3 peanbHom
NPaKTUKN Ha YacTu, Ha apobu

1.3

CreneHb C HaTypanbHbIM NokasaTenem: onpeaeneHne, npeobpasoBaHne BbipakeHWU Ha
OCHOBE OrnpeferneHus, 3annucb 6onbLINX Yucen

1.4

MpoueHTbl, 3anucb NpoLeHTOB B Buae Apobu u gpobu B Buae npoueHToB. Tpu
OCHOBHbIE 334a4M Ha NPOLEHTLI, peLleHne 3a4aud U3 pearbHOM NPaKTUKK

1.5

I'IpmmeHeHme NPU3HAKOB OEeJIMMOCTH, pasrioXeHne Ha MHOXUTENN HaTypalibHbIX YACET

1.6

PeanbHble 3aBUCMMOCTK, B TOM Yucrie NpsiMasi u obpaTtHasi NponopLmnoHanbHOCTH

AnreGpanyeckrie BblpaxeHus

2.1

MepemeHHble, YUCIIOBOE 3HAYEHNE BbIPAXKEHUS C NEpEMEHHON. [lonycTUMble 3Ha4YeHNs
nepeMeHHbIX

2.2

MpencTaBneHne 3aBUCUMOCTM MeXAY BenuMyMHamu B Buae opmMynbl. BeluucneHnus no
dopmynam

2.3

MpeobpasoBaHne ByKBEHHbIX BblpaXEHWUA, TOXOECTBEHHO paBHbIE BblpaXXeHNs
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CeowicTBa CTENEHN C HaTypalribHbIM MNOKa3aTenem

OpaHouneHbl n MHorouneHbl. CTeneHb MHoro4yneHa. CrnoxeHue, BblYMTaHUE, YMHOX€EeHune

2.5
MHOFOYNEHOB
26 Popmynbl COKpaLLLEHHOrO YMHOXEHWS: KBaapaT CyMMbl U KBagpaT pasHoctu. dopmyna
' pasHoCTu KBaapaToB. PasnoxeHne MHOro4YNeHOB Ha MHOXUTENN
3 YpaBHeHus
3.1 YpaBHeHue, KOpeHb  ypaBHeHus, npasuna npeobpasoBaHns  ypaBHEHWUs,
' paBHOCUINBHOCTb YpaBHEHUI
3.2 JlnHelHoe ypaBHeHWEe C OL4HOW NEepPeMEHHOW, YMCMO KOPHEN FMHENHOro ypaBHEHMS,
' peLleHne NIMHENHbIX YPaBHEHWI
33 CocTaBneHune ypaBHeHWI MO yCroBMIO 3agayn. PelleHne TekCToBbIX 3a4ay C MOMOLLbIO
' ypaBHEHNI
3.4 JInHenHoe ypaBHeHWe ¢ OBYMSA NEPEMEHHBIMU 1 ero rpaduk
Cuctema [OBYX IUHENHbIX YpaBHEHW C ABYMS NepeMeHHbiMW. PelleHne cuctem
3.5 ypaBHeHU cnocobom noacTaHoBkW. MpumMepbl pelleHnst TeKCTOBbIX 3a4ay C NMOMOLLIbIO
CUCTEM ypaBHEHWM
4 KoopanHatbl 1 rpacdpukn. OyHKUMM
4.1 KoopaunHaTta Toukn Ha npsimon
4.2 Yucnosble NpoMexyTku. PaccTosiHe mexay ABYMS TOYKaMu KOOpAMHATHOM NpsiMon
43 MpsamoyronbHas cuctema koopgmHaTt, ocn Ox n Oy. Abcumcca 1m opavHaTa TOYKM Ha
' KOOPANHATHOM MII0CKOCTH
4.4 Mpumepbl rpadukoB, 3afaHHbIX Qopmynamu. YTeHne rpadmkoB  peanbHbIX
' 3aBycUMoCTeN
4.5 MonsaTue dyHkumn. Mpaduk dyHkumMn. CBorcTBa YHKUMM
4.6 JlnHenHasa dyHKumMA, ee rpaduk. Mpaduk pyHKLMK Y = |X|
4.7 Mpaduyeckoe pelLeHne NTIMHENHbIX YPaBHEHUI U CUCTEM NIMHENHBIX YpaBHEHWUI
5 BeposTHOCTb 1 cTaTucTunka
MpegcTtaBnenne gaHHbIX B BMAe Tabnuvu, Anarpamm, rpadumkos. 3anonHeHue tabnuu,
5.1 YTeHUe ¥ NOCTPOeHWe AauarpamMmm (CTonbukoBbix (cTonbyaTtbix) M KPyrosbix). YTeHue
) rpachmkoB peanbHbIX MpoueccoB. M3BneveHne mHdopmauum us guarpamm u Tabnuu,
1Cnonb3oBaHWe U NHTeprnpeTaumsa AaHHbIX
OnucatenbHass  cTaTucTuMka: cpegHee  apudmeTudeckoe, MeguaHa, pasmax,
5.2 Hanbornbllee W HavMMeHbllee 3HayeHWss Habopa 4MCnoBbIX AaHHbIX. [lpymepbl
CIy4anHON N3MEHYNBOCTU
CnyyanHbIn akcnepuMMeHT (OnbIT) U crnyyYanHoe cobbiTne. BeposTHOCTb 1 YacToTa. Porb
53 MarioBeposiTHbIX U MpaKTUYeCcKn [OCTOBEpHbIX cobOblTM B npupode M B obuiecTse.
MoHeTa 1 urpansHas KOCTb B TEOPUN BEPOSATHOCTEN
padp, BepwwuHa, pebpo. CrteneHb BeplmHbl. Yncno pebep m cymmapHasa cTeneHb
54 BeplwuH. NMpeactaBneHne o cesisHocTu rpadpa. Lenn m umknel. Myt B rpacgax. O6xoa

rpada (annepos nyTb). MNpeacraBneHne o6 opneHTUpoBaHHOM rpadpe. PelueHne 3agav




C nomMoLbio rpadoB

6 reomeTpus

HavanbHble NOHATUSA reomeTpuu. Touka, npsimas, OoTpes3ok, Nnyd. Yron. Buabl yrnos.
6.1 BepTukanbHble W CMexHble yribl. buccektpuca yrna. JlomaHasi, MHOrOYronbHUK.
MapannenbHOCTb 1 NEPNEeHANKYNSIPHOCTb NPSMbIX

6.2 CummeTpuuHble  durypbl. OCHOBHble CBOWCTBa OceBon cummeTpun. [Mpumepsl
' CUMMETPUN B OKPYKaIOLLLEM MUpe

OCHOBHblE MOCTPOEHWSI C MOMOLLbIO LMPKYNs U nuHeiku. TpeyronbHuk. BeicoTa,

6.3 mMeauaHa, buccekrpuca, nx CBOMCTBa

6.4 PaBHOGepeHHbIV 1 paBHOCTOPOHHUI TPEYronbHUKA. HepaBeHCTBO TpeyronbHuka

6.5 CeoinictBa W npu3HakM paBHobeapeHHOro TpeyronbHuka. [lpusHakn paBeHcTBa
TPeyronbHMKOB

6.6 CsowcTBa U Npu3Haku napannenbHbix npsambix. Cymma yrinoB TpeyronbHuka. BHewHue

yYribl TPEYronbHUKa

MpsaMoyronbHbIi TpeyronbHWK. CBOWCTBO MeAMaHbl NPSMOYrOfbHOrO TPeyrosfibHWKa,
6.7 npoBedeHHOW K runoTeHyse. [1pu3Hakum paBeHCTBa MNPSMOYIOfbHbIX TPEYroNbHUKOB.
[MpsAmoyronbHbIN TpeyronbHuK ¢ yrinom B 30°

HepaBeHcTBa B reomMeTpuu: HEpaBeHCTBO TPEYrosfibHWKa, HEpPaBEHCTBO O [AJIUHE
6.8 nomaHon, Teopema O Oonbwem yrne W OofnblIE CTOPOHE TpeyrofibHuKa.
MMepneHauKynsp u HaknoHHas

69 leomeTpuyeckoe MecTo Toudek. buccektpuca yrma v CepeauvHHbIN NepneHauKynsp K
: OTpes3Ky Kak reoMeTpuyeckme Mecta To4Yek

6.10 OKpYXHOCTb U Kpyr, xXopja W AuaMeTp, UX CBOWCTBAa. B3aumHoe pacnonoxeHue
) OKpY>XHOCTU 1 nNpsiMol. KacaTenbHas 1 cekyLuas K OKpyKHOCTU

6.11 OKDY)KHOCTb, BMnMcaHHaA B yros. BnucaHHas n onncaHHas OKPY>XXHOCTU TpeyroJyibH1Ka

Tabnuua 11.6

MpoBepsieMble TpeboBaHUS K pe3yribTaTaM OCBOEHUS OCHOBHOM
obpasoBaTesibHO NporpaMMbl 8 knacca

Koa [MpoBepsieMblie NpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTenbHOM
npoBepsiemMoro nporpaMmmbl OCHOBHOTO 06LLero obpa3oBaHusi
pesynbTata
1 Yucna v BbluncrneHns

Mcnonb3oBaTb Ha4vanbHble npencrtaBneHna o MHOXecCTBe DEeNCTBUTENbHbIX
1.1 vucen ana CpaBHEHNUA, OKpyrneHus n BbIYMCNEHUN, M306pa)KaTb
OencTBMTENbHbLIE YXNCHA TOYKaMN Ha KOOpLI,I/IHaTHOIZ I'IpﬂMOI7I

MpuMeHATb MOHATME  apUPMETMYECKOr0 KBaApaTHOrO KOPHS, HaXOAUTb
KBafpaTHble KOPHW, UCMONb3ysa Npu HEOOXOAMMOCTU KarbKynATop, BbIMOJHATb
npeobpasoBaHNsl BbIPAXXEHUN, COAEPXKaLLMX KBaApaTHble KOPHMW, WCMONb3ys
CBOWCTBa KOPHEN

1.2

1.3 Mcnonb3oBatb 3anucyn GOnbLUMX W ManbliX YUCENn C MNOMOLWbI OECATUYHbIX




apobent n cteneHen ymucna 10

AnreGpanyeckne BblpaXKeHUs

21

an/IMeHFlTb NOHATUNE cTeneHun C Uenbim nokasartenem, BbIMONTHATb
npeoGpaaoBaHMﬂ Bblpa)l(eHVIVl, cogepXalwunx cteneHn C LUerbiM NnokasaTeriem

22

BbInONHATL TOXAECTBEHHbIE Mpeobpas3oBaHUSA pauMOHaNbHbIX BbIPAXKEHUA Ha
OCHOBe NpaBun AEeNCTBUN Hag MHOrovneHamu v anrebpanyeckumm apobsmm

2.3

PacknagbiBatb KBaﬂ,paTHblVI TpexyneH Ha MHOXUTEIn

24

MpumeHaTb nNpeobpa3oBaHWs BbIPAXKEHUA AN peLleHUs pasnuyHbiX 3agayvy u3
MaTeMaTuKN, CMEXHbIX NPeaMETOB, U3 pearibHOM NPaKTUKK

YPaBHEHMﬂ N HepaBeHCTBa

3.1

PewaTb nuHenHble, KBagpaTHble YpaBHEHWSI W pauMOHanbHble YypaBHEHUS,
CBOASALLMECSH K HUM, CUCTEMbI ABYX YPaBHEHWUI C ABYMSI NepEeMEHHbIMU

3.2

MpoBoanTb NpocTeune NCcCcnefoBaHns YpaBHEHUA U CUCTEM YpaBHEHWUIA, B TOM
yucne ¢ NpUMeHeHneM rpadnyecknx npeacTaBneHuii (ycTaHaBnuBaTb, UMeeT Nn
ypaBHEHWE WM CUCTEMA YpPaBHEHWUA PELUEHWS, €CrU UMEET, TO CKOMbKO, U
npouyee)

3.3

MepexognTb OT CrOBECHOW OPMYNMPOBKA 3adaynM K ee anrebpanyeckoin
MOZENM C MOMOLLbIO COCTaBfeHWsI YpPaBHEHUSI WM CUCTEMbl YPaBHEHWIA,
WHTEPNpPeTUpPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3adauv  MoSlyYeHHbIN
pesynbTaTt

3.4

[MpUMeHATb CBOWCTBA YMCIOBbLIX HEPABEHCTB AfS CPaBHEHWS, OLEHKW, peluaTb
NVHEeNHble HepaBeHCTBa C OOHOW MNEepEeMEHHOW M UX CcucTembl, AaBaTb
rpaduyeckylo WUNMCTPauuid MHOXECTBA peLUeHNA HepaBeHCTBa, CUCTEMbI
HepaBeHCTB

DYHKLMM

4.1

MoHMMaTb M UCMONb30BaTb (OYHKUMOHAMbHbIE MOHATUS U A3bIK (TEPMUHBI,
CMMBOSMYEckMe 0603HaYeHus), onpedensTb 3HauYeHWe (YHKUMM MO 3HAYEHMIo
aprymeHTa, onpegensitb CBocTBa yHKUMMN NO ee rpacuky

4.2

k

CTtpouTtb rpadmku anemeHTapHbIX pyHkuun Buga: V= ",y = X, y = X, y = x|,
X

OnucbIBaTb CBOMCTBA YNCITOBOW (PYHKLIMM NO ee rpadouky

BepOﬂTHOCTb N CTaTUCTUKa

5.1

M3BnekaTb n NnpeobpasosbiBaTh MHPOPMALMIO, NMPeACTaBeHHYo B Buge Tabnuu,
avarpamm, rpadukoB, NPeAcTaBnsATb faHHble B Buae Tabnuy, avarpamm,
rpacvkos

5.2

OnucbiBaTb AdaHHble C MNOMOLLBK CTaTUCTUYECKMX nokasaTenemn: cpeaHux
3Ha4YeHun 1 Mep paccenBaHnA (pa3max, ancnepcua n ctaHgapTtHoe OTKJ'IOHeHME)

5.3

HaxoguTb 4acToTbl YMCMOBbLIX 3HAYEHWI W YacTOTbl COBLITUIA, B TOM YMCe Mo
pesynbTaTam U3MepeHUii U HabnoaeHW

54

Haxoaute BEpOATHOCTW CryvavHbIX COObITUA B OMNbITax, 3HAA BEPOSITHOCTU
3NIeMEHTapHbIX COObLITUA, B TOM 4uUCre B OMbiITaXx C PaBHOBO3MOXHbIMU
3NeMeHTapHbIMU COBbITUAMM




5.5

Ncnonb3oBaTb rpadudecke Mogenu: OepeBo Cry4alHoro 3KcrnepuMeHTa,
Avarpammbl Jinepa, yncrioBas npsiMast

5.6

Ol'lepI/IpOBaTb NMOHATNAMU. MHOXECTBO, NOAMHOXECTBO, BbIMONMHATL onepaunn
Hag MHoOXecTBamu: obbeauHeHue, nepecedvyeHne, OonoJiHeHWe, nepeyvYuncnaTb
AneMeHTbl MHOXXeCTB, MPUMEHATb CBOMCTBa MHOXECTB

5.7

Mcnonb3oBaTb rpacduyeckoe nNpeAcTaBlieHne MHOXECTB U CBA3eN Mexay HUMU
ANs ONucaHWs MPOLIECCOB M SIBMIEHUIA, B TOM 4YMCIle MpU pelleHun 3agad u3
APYrMX y4eBHbIX MPeaMETOB U KypCOB

eomeTpus

6.1

PacnosHaBaTb OCHOBHbIE BMAbl YEeTbIPEXYIroJIbHMNKOB, nx AJIEMEHTDI,
Nnosib30BaTbCHA NUX CBOMCTBaAMM npwn peweHnm reomeTpn4ecknx 3agad

6.2

[MpMMeHATb CBOMCTBA TOYKM NepecedeHus MeauaH TpeyronbHuka (LeHTpa macc)
B pelueHun 3agay

6.3

BnageTtb noHATMEM CpegHen NUHUWM TpeyronbHMKa U Tpaneuuu, NpUMEHsITb UX
CBOMCTBA MpU pELUEHUN TeoMeTpuyecknx 3apgad. [lonb3oBaTbcs TeopemMon
daneca n TeopemMon O NPOMNOPUMOHANbHBIX OTpe3kax, MPUMEHSTb WX Ans
peLueHns NpakTU4eckMx 3agad

6.4

MpUMeHATb NPU3HaKM NOA0GUSA TPEYroNbHUKOB B PeLUeHUM TeoMeTpUYecKnx
3agav

6.5

Monb3oBaTbca Teopemon [ludparopa Andg  peLeHus TreoMeTPUYECKUX WU
npaktudecknx 3agad. CTpouTb MaTemMaTU4ecKylo MOLENb B MPaKTUYECKUX
3afavax, CamoCTOATEeNbHO [fenatb YepTeX WM HaxoduTb COOTBETCTBYHOLLME
ANVHbI

6.6

Bnagetb MOHATMSIMM  CWHyca, KOCMHYca W  TaHreHca OCTporo yrna
NPSIMOYrofNIbHOrO TPeyromnbHMKa. Monb30BaTbCs STUMU MNOHATUAMW ANsi peLleHns
npakTuyeckmx 3agad

6.7

Bblumcnatb (pa3nuuHbiMu cnocobamu) nrowadb TpeyronbHWka W nnowaau
MHOFOYronbHbIX  uryp (Nonb3ysicb, rAe HeobXoaMMO,  KamnbKynsTopom).
MpUMeHNATL NoNyYeHHble YMeHUs B MpakTUYecknx 3agadax

6.8

BrnageTb NOHATMSIMU BNMCAHHOTO U LIEHTPanbHOTO yria, UCMomnb30BaTh TEOPEMBI
O BMMCaHHbIX Yrmax, yrmax Mexagy xopAamu (Cekywumu) u yrie Mexay
KacaTenbHOW 1 XOpAOoW Npu peLleHnn reoMeTpuyeckux 3agad

6.9

Bnagetb MNOHATMEM OMUCAHHOIO YeTbIPEXYrofbHUKA, MNPUMEHSITb CBOWCTBA
OMMCAHHOTO YeTblPEXYroNbHUKA NPW peLleHnn 3aaad

6.10

MpYMeHsITb MOMyYeHHble 3HAHMSI Ha MpaKTUKe - CTPOUTb MaTemaTuyeckue
MoZenu ans 3agadvy  peanbHOW KW3HM U NPOBOAWTL  COOTBETCTBYHOLLME
BblYMCINIEHUS C MNPUMEHEHUeM Mogobusi U TPUrOHOMETPUM (NOSb3ysAcb, rae
Heob6xoaMMO, KanbKynsToOpoMm)

Tabnuua 11.7

[MpoBepsiemble anemMeHTbl cogepxanus (8 knacc)

Kon

MpoBepsieMblii 3aNIEMEHT CofepXKaHus

Yucna v BblYMCNEHUA




KBagpaTHbil KopeHb Ku3 4ucna. lNoHaTtne o6 uppaumoHanbHom uucne. [ecatndHble

11 NpUONMKEHNS NppaLnoHarnbHbIX YACEN
12 CeomnctBa apmd)lvlemtlecmx KBagpaTHbIX Kngeﬁ N NX NpUMMeHeHne K npeobpaszoBaHuio
YMCIOBbIX BbIPaXEHU N BblYUCNEHNSAM. [1eNCTBUTENbHbIE YNCTa
1.3 CreneHb C LenbIM NokasaTternem u ee ceovcTea. CTaHaapTHas 3anucb Yucna
2 Anrebpavyeckue BblpaKeHUs
21 KBagpaTHbI TpexyreH, pasnoxeHne KBagpaTHOro TpexyreHa Ha MHOXUTENW
2.2 Anrebpanyeckasa apobb. OCHOBHOE CBOMCTBO anrebpaunyeckorn gpodu
2.3 CnoxeHue, BbluNTaHNE, YMHOXEHWE, AeneHne anrebpandeckux gpoben
2.4 PaunoHanbHble BbipaXeHns U ux npeobpasoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 KBagpaTtHoe ypaBHeHue, (hopmyna KOPHEWN KBagpaTHOro ypaBHeHusi. Teopema Brneta
3.2 PelwleHne ypaBHEHUWI, CBOOALMNXCA K IMHENHBIM U KBagpaTHbLIM
3.3 MpocTeriwmne 4pobHO-paLmMOHanbHbIe YpaBHEHMS
padhmyeckasn nHTepnpeTaums ypaBHEHUIN C ABYMS NEPEMEHHBIMU U CUCTEM NMHENHBIX
3.4 YpaBHEHWA C OBYyMsI nepeMeHHbiMW. [lpyMmepbl peLlleHnss CUCTEM  HENMHENHbIX
YpaBHEHWU C ABYMSI NepeMEHHbIMM
3.5 PelueHune TekcToBbIX 3agay anrebpanyeckmm cnocobom
3.6 Yucnosble HepaBeHCTBaA M MX CBOMCTBA
3.7 HepaBeHCTBO C 0gHOM NepemMeHHon
3.8 PaBHOCWBHOCTb HEPABEHCTB
3.9 JIuHenHble HepaBeHCTBa C OAHOW NepeMeHHoM
3.10 Cuctembl NMMHENHbIX HEPABEHCTB C O4HOM NEepeEMEHHON
4 DYHKLMM
4.1 MNoHaTre cbyHKu,Myl. O6nacTb onpegeneHms 1 MHOXECTBO 3Ha4YeHUn yHkuun. Cnocobbl
3agaHusa pyHKUNA
4.2 Mpaduk pyHKLMK. YTeHne cBOMCTB DYHKLUKM MO ee rpaduky
4.3 Mpumepsbl rpadumkoB OyHKLMI, OTpaxaroLLmx peanbHble npouecchl
4.4 DYHKLMK, OnUChbIBAKOLWLME MPSAMYD U 0OpaTHYHO MPOMNOpPUMOHanbHbIE 3aBMCUMOCTU, UX
rpagouku
4.5 OyHkuMM y = X7, y = x°
4.6 OyHKUMM Y = Jx Y =[x
4.7 paduyeckoe pelleHne ypaBHEHUA N CUCTEM YpaBHEHUI




5 BeposiTHOCTb 1 cTaTucTuka
5.1 MpeacraBneHue gaHHbIX B BUAe Tabnuy, guarpamm, rpacdmkos
5.2 MHOXeCTBO, 3NeMeHT MHOXeCTBa, noamMHoxecTBo. Onepaumm Hag MHOXECTBaMMU:
' ob6beanHeHne, nepecevyeHne, AONONHEHNE
53 CeoiictBa onepauuri Hag MHOXECTBaAMWU: MNepeMecTUTenbHoe, Co4YeTaTeslbHoE,
) pacnpegennTernbHoOe, BKNIOYEHUS
54 Mcnonb3oBaHue rpaduyeckoro npeactaBrieHns MHOXECTB ANA OnucaHnsa peanbHbIX
' NPOLLeCCOB W ABMEHUI, NPU peLleHnn 3agau.
55 M3mepeHune paccemBaHus gaHHbIX. [lucnepcusa n ctaHaapTHOE OTKMIOHEHUE YMCMOBbIX
' HabopoB.. [lnarpamma paccenBaHuns
OnemeHTapHble cobbiTusi crnydyamHoro onbiTa. CrniyvarHble coObiTa. BeposaTHocTu
56 coObITuiA. OnbITbl C PaBHOBO3MOXHbLIMU 3fIeMEHTapHbIMU  cobbiTuaMK. Crny4anHbIn
' BblGOp. CBA3b MeXay ManoBepOSTHbIMU M MPAKTUYECKN OOCTOBEPHBLIMU COOLITUAMU B
npupoge, obLecTse n Hayke
HepeBo. CBoncTBa [epeBbeB: €OUHCTBEHHOCTb MyTW, CyLlECTBOBaHME BUCAYEN
5.7 BEPLUMHBI, CBSI3b MEXAy 4YMCIOM BepLMH WM 4ynucnom pebep. lMpaBuno yMHOXEHMS.
PeuweHune 3agay ¢ nomoLbto rpacgos
58 lMpoTuBonoOnoXHble cobbiTusa. [Ouarpamma 3unepa. Ob6beavHeHne n nepeceveHune
' cobbiTun. HecoBmecTHble cobbiTns. Popmyna CnoxeHns BepoATHOCTEN
5.9 YcnoBHasi BEpOATHOCTb. [1paBuno yMHoXeHus. HesaBncrmble cobbiTus
510 MpencraBneHne akcnepumeHTa B Buae fAepeBa. PeweHve 3agad Ha HaxoxgeHue
’ BEPOSATHOCTEW C NOMOLLIbIO AepeBa CMy4anHOro aKkCnepumeHTa, guarpamm dunepa
6 leomeTpus
6.1 YeTbipexyronbHuku. MNapannenorpamm, ero npMsHakm n cBOMCTBa
6.2 MpsimoyronbHKK, poM0O, KBagpaT, X NPU3HaKM U CBOMCTBA
6.3 Tpaneuus, paBHobOOKas Tpaneuus, ee CBOMCTBa 1 Npu3Haku. NpsamoyronbHas Tpaneuus
6.4 MeTtoa yaBoeHus meaumaHsbl. LleHTpansHas cummeTtpus. Teopema daneca n teopema o
' NPOMOpLMOHanbHbIX OTpe3Kax
6.5 CpegHvie nnHUM TpeyrornbHWKa u Tpaneuuun. LieHTp macc TpeyronbHuka
6.6 Mopobue TpeyronbHMKOB, kKO3 dMUneHT nogobus. MNMpusHakn nogobust TpeyronbHUKOB.
' MprmeHeHue nogobusa Npu peLleHnn NpakTU4Yecknx 3agad
6.7 dopmynbl Ans nnowaan TpeyronbHUKa, napannenorpaMmma, pomba un Tpaneuuu
6.8 CaoiicTBa nnowagen reometpudeckmx couryp. OTHOLWEHME nnowagen nogobHbIX uryp
6.9 BbluncneHve nnowagen TpeyronbHUKOB U MHOTOYroSIbHUKOB Ha Krnietyaton bymare
6.10 Teopema [lMudparopa. lNpumeHeHue Teopembl [udaropa npu pelueHnn MnpaKkTU4eckux
’ 3agayd
6.11 CuHyC, KOCMHYC, TaHreHC OCTPOro yrna npsaAMoyrornbHoro TtpeyronbHuka. OCHOBHOE

TpUroHomMeTpuyeckoe ToxXaecTBo. TpuroHomeTpuyeckue gyHkumm yrnos B 30°, 45° n 60°




6.12 BncaHHble M LeHTparnbHble Yribl, Yron Mexay kacaTenbHON WM XopAoi. Yrnbl mexay
) Xopaamu 1 CekyLLMMU

6.13 BrnncaHHble 1 onucaHHbIe YeTbIPEXYrofbHUKN
6.14 BsanmHoe pacnonoxeHne p[AByx OKpyxHocTen. KacaHue okpyxHocTen. O6wume
’ KacaTesnbHble K ABYM OKPY>KHOCTAM
Tabnvua 11.8
lMpoBepsiemble TpeboBaHWA K pesynbTataM OCBOEHUS OCHOBHOWM
obpasoBartenbHoOn nporpaMmmel (9 knacc)
Koga MNpoBepsieMble NpeaMeTHbIE pe3ynbTaTbl OCBOEHNS OCHOBHOW 0bpa3soBaTenbHon
npoBepsemMoro nporpammbl OCHOBHOrO obLero obpasoBaHus
pesynbTarta
1 Yucna v BbluMCneHust
1.1 CpaBHvBaTb 1 yNopsAo4MBaTh paunoHasnbHble U MppaunoHanbHbie Yucna
BbinonHaTte apudmeTtnyeckne gencTBus C pauMoHanbHbIMKM Yucnamm, coyetas
1.2 YCTHbIE U NMUCbMEHHbIE NPWEMbI, BbIMOMHATL BbIYMCIEHUS C MppauvoHanbHbIMK
yncnamu
13 HaxoouTb 3Ha4yeHuss cTeneHein ¢ uenbiMy rnokasaTensmMm U KOpPHEN, BbIMUCHATb
' 3HaYeHUs YMCIOBbIX BblpaXKeHUN
14 OkpyrnaTe  OEWCTBUTENbHbIE 4YWCNA, BbIMNOMHATL  NPUKMAKY — pesynbTata
' BbIYMCIEHWUI, OLLEHKY YMCINOBbIX BbIPaXXEHWI
2 YpaBHeHUa U HepaBeHCTBa
21 Pewartb nuHerHbIe N KBagpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOASALLUMECH K HUM,
' npocTenwmne ApobHO-paLMOHarnbHble YpaBHeHNs
29 Pewatb cuctembl ABYX NMUHENHbIX YPaBHEHWUI C OBYMS NEPEMEHHbIMU U CUCTEMBI
' ABYX YPaBHEHWU, B KOTOPbIX OOHO ypaBHEHUE He ABMASETCH NMHENHbIM
23 PewaTb TekcToBble 3agaum anrebpanyeckum cnocobom C  MOMOLLbO
' COCTaBlEHUs ypaBHEHUS UMW CUCTEMBI ABYX YPaBHEHWUI C ABYMSI NEPeMeHHbIMM
lMpoBoauTbL NpocTenlme nccneaoBaHnsa ypaBHEHUN U CUCTEM YPaBHEHUN, B TOM
24 ysncne € NpUMeHeHMeM  rpadMyeckux  nNpeacTtaeneHvuni  (Hampumep,
' ycTaHaBnveaTtb, UMEET N ypaBHEHUE UMNWN CUCTEMA YPaBHEHUIN peLLEeHus, ecnu
UMEET, TO CKOJIbKO)
Pewartb nvHemHble HepaBeHCTBa, KBadpaTHble HepaBeHCTBa, W300paxaTb
2.5 pelleHne HepaBeHCTB Ha YMCNOBOM NMPSAMON, 3anncbiBaTb PeLleHne C NOMOLLbIO
CUMBOOB
Pewatb cuctembl NUHENHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKMtOYatoLme
26 KBagpaTHOe HepaBeHCTBO, M300paxaTb pelleHWe CUCTEMbl HEepaBEHCTB Ha
YMCNOBOW NPAMOW, 3aNUCbIBaTb peLleHne C NOMOLLbIO CUMBOJIOB
2.7 VMcnonb3oBaTb HEpaBeHCTBA NpU peLLEHNN pasfinyHbIX 3ada4
3 DYHKLMM




PacnosHaBaTb yHKUMM UM3y4YeHHbIX BWAOB. [lokasbiBaTb CXxemaTU4ecKu
pacnonoXeHne Ha KOOpAUHATHOW MNOCKOCTW rpacmkoB doyHKUMIA BUAa: y = KX, y

3.1 .
=kx+b, V=—",y= ax® + bx + C B 3aBUCMMOCTY OT 3HAYEHUIi KO3 MLUMEHTOB,
X
onucbiBaTb CBOMCTBA PYHKLUN
[MokasbiBaTb CXeMaTU4ecku pacrosioXeHMe Ha KOOPAWHATHOM  MIIOCKOCTM
3.2
rpacpmkoB yHKLUMIM BUAa ¥ =V X ,y = x| n onucbiBaTb CBOMCTBA PYHKLUIA
3.3 Ctpontb 1 un3obpaxaTb CxemaTUyecku rpaduky KBagpaTUYHbIX YHKUMNA,
' OnuCbIBaTb CBOMCTBA KBaApaTUYHbIX (OYHKLMI NO NX rpacmkam
34 PacnosHaBaTb kBagpaTW4HylO QYHKUMIO MO dopmyne, NpuBOaUTb MpUMEpHI
' KBagpaTUYHbIX PYHKUUIA U3 peanbHON XU3Hu, PU3nK1, reoMeTpumn
4 ApundmeTtryeckas n reomeTpudeckas nporpeccun
41 PacnosHaBaTb apudMeTUYECKY0 U FeOMETPUYECKYI0 NPOrpeccuMn npu pasHbiX
' cnocobax 3agaHuns
49 BbinonHATe  BbIUMCMEHUST C  WUCMOMb3oBaHMeM  OPMyn  N-ro  uYneHa
' apnMEeTUYECKON N TEOMETPUYECKON NPOrPECCUA, CyMMbI MEPBLIX N YIIEHOB
4.3 N3ob6paxaTb YneHbl nocrnegoBaTeNlbHOCTN TOYKaMM Ha KOOPAUHATHOW NITOCKOCTU
Pewatb 3agayn, cBA3aHHbIE C YACMNOBBLIMW NMOCMNEA0BATENBHOCTAMMU, B TOM YMCre
4.4 3agayn u3 pearnbHOM >XU3HM (C MCMOMNb30OBaHWEM KanbKynaTopa, LMgpoBbIX
TEXHOSOTnIA)
5 BeposiTHOCTb 1 cTaTncTuka
M3enekatb n npeobpa3oBbiBaTb MHOPMaLUO, NPEACTABEHHY B Pa3fuUYHbIX
5.1 WCTOYHMKAX B Buge tabnuy, guarpamm, rpadukos, NpeacTaBnaTh AaHHbIE B BUAeE
Tabnuu, anarpamm, rpadukoB
59 Pewartb 3agaun oOpraHuM3oBaHHbLIM NepebopoM BapuMaHTOB, a TaKke C
' MCMNonb30BaHNEM KOMOMHATOPHbIX MPaBuil U METOAOB
53 Mcnonb3oBaTb onucaTenbHble XapaKTepUCTMKM Afs  MacCUBOB  YUCIIOBbIX
' AaHHbIX, B TOM YnCne cpeaHne 3Ha4YeHUs U Mepbl paccenBaHns
54 HaxoguTb 4acToTbl 3HAYeHWM M YacTOTbl COObITMSA, B TOM YMCME MONb3YSACb
' pe3ynbTataMu NPOBEAEHHbBIX U3MEPEHMI N HAOMHOOEHW
Haxoantbe BEPOATHOCTU CnyvariHbIX COObITUN B U3YYEHHbIX OMNbITax, B TOM YucCne
5.5 B OMnbiTax C pPaBHOBO3MOXHbIMW 3fi€MEHTapHbIMU COOLITUAMMK, B CepuUsX
ucnbiTaHWI 0O MEPBOro ycrnexa, B cepusax UcnbitaHuin bepHynnm
56 VMmeTb npeacTtaBneHne O CryyanHoW BenuuMHe W O pacnpegeneHuu
) BEpPOATHOCTEN
MmeTb npenctaBneHMe O 3akoHe OGonbWMX 4YUCEN KaK O MNPOSIBIIEHWM
5.7 3aKOHOMEPHOCTU B CIy4alHOW U3MEHYMBOCTM U O POnK 3aKoHa BonbLUMX Yncen B
npupoge n obuiecTee
6 "eomeTpus
6.1 3HaTb TpUroHoMeTpuyeckne yHKLUN OCTPbIX YIMOB, HAaXOOUTb C UX MOMOLLbIO

pa3rinyHble SN1eMEHTbI npAMOYrosfibHOro TpeyroribH1Ka (“peLueHMe




NPSIMOYTONbHbIX TPEYronbHUKOB"). HaxoauTb (C NOMOLLBIO KanbKynsaTopa) AfWHbI
W yribl ANS HeTabnuyHbIX 3Ha4YeHNN

6.2

Monb3oBaTtbcs oOpMynamu MNPUBELEHUST U OCHOBHbIM TPUFOHOMETPUYECKUM
TOXOECTBOM Afsi HaXOXOEHMS1 COOTHOLUEHUA Mexay TPUrOHOMETPUYECKUMMU
BENUYMHaMU

6.3

Mcnonb3oBaTb TeopeMbl CUHYCOB W KOCWHYCOB ANl HaxOoXOEHWUs pasfyHbIX
3MEeMeHTOB TpeyronbHuka ("pelleHne TPeyrofibHUKOB"), MPUMEHSTb WX Mpu
peLLeHnn TeoMeTPUYECKMX 3ada4

6.4

Brnagetb noHATMaMM npeobpasoBaHna nogodbus, COOTBETCTBEHHbLIX 3NIEMEHTOB
nogobHeix cduryp. Monb3oBaTbCsi CBOMCTBaMUM NOAOOMS MPOU3BOMbHBLIX uryp,
YMeTb BbIMUCNATL ANWHBI U HaxoauTb Yribl y NogobHbIX duryp. MNMpumeHsTb
CBOMCTBa Nogobus B NpaKTMYECKMX 3agadax. YMeTb NpuUBOAUTL NpUMeEpbI
nogo6HbIX huryp B OKpyKatoLLeM mupe

6.5

Monb3oBaTbcs TeopemamMu O MPOM3BEOEHUM OTPE3KOB XOpA, O MPOU3BELAEHMM
OTPe3KOB CEKYLLMX, O KBagpaTe KacaTernbHOM

6.6

Monb3oBaTtbcs BeKTopaMu, NoOHMMaTb UX reOMeTpVI‘-IeCKVIVI n CpI/I3VI‘-|eCKVIl7I CMbICI,
NMPUMEHATbL UX B pelleHnn reoMmeTpu4ecknx u (bI/I3VI‘-IeCKVIX 3ajau. anIMeHFlTb
CKandapHoe npousBeageHne BEKTOPOB ANAd HaxoxXaeHuna AlnH U yrinoB

6.7

Monb3oBaTbcsas MeTOO4OM KoopanHaTt Ha NJIOCKOCTU, NPUMEHATb ero B pelleHumn
reoOMeTpPUYHECKNX U NpakTn4eCcKmnx 3agad

6.8

BrnageTb noHaTMAMNK npaBuUIibHOro MHOroyrosribHuKa, OnvHbl OKPY>XHOCTWU, ONUHbI
OYyrn OKpPy>XHOCTU U pap,maHHoM Mepbl yrna, ymeTb BblHUCIATbL Nnowanb Kpyra u
€ro yacren. anIMeHFlTb nony4yeHHble YMeHUNA B NPaKTUYECKNX 3agadax

6.9

HaxoguTtb ocn nnu LeHTpbl CUMMETPUKN PUryp, NPUMEHATL ABUXEHUS NNOCKOCTH
B MPOCTEMLLMX CIy4asnx

6.10

MpUMeHATL MONMyYyeHHble 3HaHWS Ha NpakTuke - CTPOMTb MaTemaTtudeckue
Mogenu [Ans 3ajady  peanbHOW JKU3HWM U MPOBOAUTbL COOTBETCTBYIOLLME
BbIYMCIIEHUS C MPUMEHEHWEM NOAOGUST W TPUFOHOMETPUYECKUX DYHKLUIA
(nonb3ysich, rae HeobxoaAMMO, KanbKynsTopom)

Tabnuua 11.9

[MpoBepsemMble anemMeHTbl cogepxaHus (9 knacc)

Kop [MpoBepsaembI aneMeHT coaepXaHus
1 Yucna n BbluncneHns
11 PauunoHanbHble 4ucna, wvppauvoHanbHble 4Jucria, KOHEeYHble U OeCcKOHeuHble
' OecATUYHbIE Apobun
MHOXeCcTBO [OEeNCTBUTENbHbIX YUCEN, OEeUCTBUTENbHblE YMCNa Kak OeCKOHeYHble
1.2 OecATnYHble apobu. Bs3avmMHO 0gHO3HA4YHOE COOTBETCTBME MEXOY MHOXECTBOM
AENCTBUTESbHBIX YMCEN U KoopauHaTHoW npsiMor. CpaBHeHWe AeNCTBUTENbHBIX YMCEN
1.3 ApundmeTtnyeckme gencTeusa ¢ 4eNCTBUTENbHLIMU YiCaMin
NamepeHus, npubnmwkeHus, oueHkM. Pasmepbl OOBLEKTOB OKpyXXawLero mupa,
14 OJNIMTENBHOCTL MPOLIECCOB B OKpyxatoLem mupe. [NpnbnmxkeHHoe 3HauyeHne BENUYMHDI,

TOYHOCTb npubnmkeHus. OkpyrneHne uducen. [pukmaka W OUEHKA pe3ynbTaToB




BblYMCIEHUN

2 YpaBHEHUS 1 HEpaBEHCTBA
2.1 YpaBHeHWs ¢ O4HON NepeMeHHOoM
2.2 JInHenHoe ypaBHeHMe. PelueHne ypaBHEHWUI, CBOASALLMXCS K JIMHENHbLIM
2.3 KBagpaTtHoe ypaBHeHue. PelueHne ypaBHEeHWU, CBOAALLMXCH K KBaApaTHbIM
24 EMKBaﬂp?THoe ypaBHeHue. [lpumepbl pelleHns ypaBHEHUA TPeTben WU 4YeTBEpPTOM
cTeneHen pasnoXeHnem Ha MHOXUTENU
2.5 PelueHne opobHO-pauMoHanbHbIX YpaBHEHNI
2.6 CuncteMbl ypaBHEHUN
2.7 YpaBHeHuWe ¢ ABYMSA NepPEMEHHbLIMU N ero rpadmnk
2.8 PelleHve cuctem AByx NMHENHbIX YPaBHEHWUI C ABYMS NepeMeHHbIMU
29 PelwweHune cuctem AByX ypaBHEHUA, OOHO U3 KOTOPLIX NWHENHOe, a Apyroe - BTOpPOW
cTeneHn
210 Mpadpmyeckasn nHTepnpeTaumsa CUCTEMbl YypaBHEHUI C ABYMSA NEPEeMEHHbIMU
2.1 PelueHune TekcTOBbIX 3agay anrebpanyecknm cnocobom
212 Yuncnosble HepaBeHCTBA U UX CBOMCTBA
213 PeuwleHne nMHerHbIX HEpaBEHCTB C O4HOW NEePEMEHHON
214 PelweHve cuctem nnHeNHbIX HEPaBEHCTB C OAHON NepeMeHHON
2.15 KBagpaTHble HepaBeHCTBa
216 padpmyeckas uWHTepnpeTaumss HepaBeHCTB W CUCTEM HepaBeHCTB C ABYyMS
nepemMeHHbIMM
3 DYHKLMM
3.1 KsagpatunyHasa ¢dyHkums, ee rpadmk n csBonctea. [lapabona, koopavHaTbl BEpLUUHBI
napabonsl, 0Cb cuMMeTpun napabonsl
3.2 Mpadukn pyHKLUMI Y = KX, ¥ = KX + b 1 X cBONCTBa
k
3.3 Mpadpukn pyHkumn V = ; Y= x> 1 X CBOWCTBA
34 Mpadoukyn yHKUMA Y = Jx .Y = |X| n ux ceolcTBa
4 YucnoBble nocnegoBaTenbHOCTU
41 Onpegenenne un cnocobbl 3afjaHns  4MCNoBbIX I'IOCJ'Ie,EEOBaTeJ'IbHOCTeVI. 3apgaHue
nocrnefoBaTenbHOCTU PEKYPPEHTHOM hopMynon U OPMYNOn N-ro YneHa
4.2 ApudmeTtudeckaa nporpeccus. Popmynbl N-ro YneHa apudmeTM4eckon nporpeccuu,
CYMMbI NEPBbLIX N YNIEHOB
4.3 leomeTpuyeckas nporpeccus. DOpMynbl N-ro YreHa reoMeTpuyeckon nporpeccum,




CyMMbI NMepBbIX N 4I1IEeHOB

N300paxkeHne 4neHoB apudmMeTU4ecKkon M reoMeTpUYEecKOr MPOrpeccuin Todkamm Ha

4.4 4 . o
KOOPAUHATHOW NIOCKOCTU. JIMHENHbIA U 3KCMOHEHUManbHbIN pocT
4.5 CnoxHble NPOLEHTHI
5 BeposaTHOCTb 1 cTaTucTuKa
5 1 MNpeactaBneHve faHHbIX B Buge Tabnuu, Auvarpamm, rpadmvkoB, WHTepnpeTauus
' AaHHbIX. YTeHne 1 nocTpoeHve Tabnuu, gnarpamm, rpadmKoB Mo peasnibHbIM AaHHbIM
5.2 [MepecTaHoBKM 1 hakTopuan
5.3 CoyeTaHnsi 1 YMCno CoYETaHWN
54 TpeyronbHuk MNMackans. PelweHre 3agay ¢ UCNonb30BaHMEM KOMBUHATOPKKU
55 eomeTpuyeckas BepoATHOCTb. CnyyanHbii BbIGOP TOYKM M3 OUrypbl Ha NIOCKOCTH, U3
' oTpesKka 1 U3 Oyrn OKPYXHOCTM
5.6 WNcnbitanne. Yenex n Heygada. Cepus ucnoiTaHnii 40 NepBoro ycnexa
5.7 Cepust ucnbitanuii bepHynnu. BeposaTHOCTI coBbITUIA B CEpUKN UCTIbITaHUI BepHynnu
5.8 CnyyanHas Benu4yvHa n pacnpegeneHne BeposaTHOCTEN
59 MaTemaTnyeckoe oxugaHue n gucnepcus. lNpumepbl MaTemMaTUYecKoro OXuaaHus Kak
' TEeopeTMYeCcKoro cpegHero 3Ha4eHust BENMYnHbI
510 MaTtemaTtnyeckoe oxugaHue U OUCNepcust Cry4yamHOW BenWYMHbI "4MCIIO YCNEXoB B
’ cepun ncnoitTaHun bepHynnu"
511 MoHaTMe o 3akoHe Gonbliwnx uucen. MamepeHve BepoOSTHOCTEN C MOMOLLbIO 4acToT.
) Pornb 1 3HaveHne 3akoHa 6onbLlUMX Ynucen B npupoge v obwecTse
6 eomeTpus
6.1 CuHyc, kocuHyc, TaHreHc yrnoB oT 0 pgo 180°. OcHOBHOe TpUrOHOMETpUYEecKoe
' ToxgecTso. Popmynbl NpuBegeHns
6.2 PelweHne TpeyronbHukoB. Teopema KOCMHYCOB W TeopeMa cuHycoB. PelieHne
' npakTU4ecknx 3agay ¢ NCnonb3oBaHMEM TeOpeMbl KOCMHYCOB 1 TEOPEMbI CUHYCOB
6.3 MpeobpasoBaHme nogobus. Nogobre coOOTBETCTBEHHbIX SIEMEHTOB
6.4 Teopema o npousBedeHUn OTPE3KOB XOpA, Teopembl O MPOM3BEOEHUN OTPE3KOB
' CeKyLUMX, Teopema o KBagpare KacaTenbHON
Bektop, AnvHa (mMoaynb) BeKTOpa, COHanpaBfeHHble BEKTOPbl, MPOTUBOMOMOXHO
6.5 HanpaBfeHHble BEKTOPbl, KOMMMHeapHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, onepauun
Hag BekTopamu. Pa3noxeHune BeKTopa no ABYM HEKOMNNMHEAapHbIM BEKTOpaMm
6.6 KoopanHatbl BekTtopa. CkanspHoe npou3BedeHMe BeKTOpOB, MpUMEHEHVe Ans
' HaxoXAeHWs AMNVH 1 YroB
[ekapToBbl KOOpPAMHATBI Ha MMOCKOCTU. YpaBHEHUA MNPSIMOA U OKPYXHOCTU B
6.7 KoopauHaTax, nepeceyvyeHne OKpyXHOCTel U npsaAMbix. MeToa koopauHat u  ero
npuMeHeHue
6.8 MpaBunbHbLIE MHOMOYIONLHUKN




OnuHa OKPY>XHOCTW. Fpa,u,yCHaﬂ n pagmaHHada Mepa yrna, BblHUCNEeHWe AOnWuH Oyr

6.9 g
OKPY>KHOCTEMN
6.10 Mnowaab Kpyra, cektopa, cermeHTa
6.11 [BWKEHMS  MMNOCKOCTM WU BHYTPEHHWE  cUMMEeTpunm  curyp  (SrnemeHTapHble

npeacTtaenexust). MNapanneneHbii nepeHoc. NMoBopoT

146.9. [1ns npoBeAeHMs1 OCHOBHOIO rocyapCTBEHHOIO 3k3aMeHa no matematuke (ganee - O'd
no MaTeMaTuke) UCnosb3yeTcs nepeyeHb (koandurkaTop) NpoBepsieMblx TpeboBaHU K pesynbTaTtam
OCBOEHMS1 OCHOBHOW 0BpasoBaTenbHOW NMporpammbl OCHOBHOIO obLiero obpasoBaHUst U 311EMEHTOB
coaepaHus.

Tabnvua 11.10

MpoBepsiemble Ha O'D no matemaTuke TpeboBaHMUS
K pesynbTaTam OCBOEHMS OCHOBHOM 06pa3oBaTenbHON NporpaMmbl
OCHOBHOro 06uero obpasoBaHus

Koa

MpoBepsaembie TpeboBaHWs K NpeaAMETHbIM pe3yribTaTaM OCBOEHWUsS] OCHOBHOW

npoBepsiemMoro 0o6paszoBaTenbLHON NPorpaMmbl OCHOBHOTO 06Lero obpasoBaHnst Ha OCHOBE
TpebosaHus droc

1

YMeHve onepupoBaTtb MOHATUSIMU: MHOXECTBO, MOAMHOXECTBO, onepauun Hag
MHOXeCTBaMM; YMEHWE OnepupoBaTh NOHATUAMMU: rpady, CBA3HbIN rpad), AepeBo,
LUMKI, NPUMEHSITE UX MPU PELeHnn 3agad; yMeHue UCnonb3oBaThb rpadguyeckoe
npeacTaBrieHne MHOXECTB ANs ONMCaHWs pearnbHbIX MPOLEeCCOB U ABMEHUI, Npu
pelleHnn 3aaad 13 Apyrmx y4ebHbix npeameToB

YMmeHune onepupoBatb  MOHATUAMMU: onpepeneHue, akcmoma, Teopewma,
OoKa3aTesnbCTBO; yMEeHMe pacno3HaBaTb UCTUHHbIE WU JI0XHble BbICKa3biBaHUA,
npuBOAUTb NMpUMEpPbl U KOHTPNpPUMEPLI, CTPOUTb BbICKa3biBaHUA U OTpUUaHUA
BbICKa3blBaHUM

YMeHve onepupoBaTth MOHATUAMMW: HaTyparnbHOE 4YMChO, MPOCTOEe M COCTaBHOE
yncno, AEeNUMOCTb HaTyparbHbIX YMCen, NMPU3HAKU OenUMOCTW, Lerioe 4mcro,
MOAYMNb 4ucna, obblkHOBEeHHasi Apobb U OecATMYHas Apobb, cTaHOAApTHLIN BUA
yucna, pauuoHanbHOe YMUCIo, MppauuoHanbHOe YUCNo, apudMeTUYECKUi
KBagpaTHbIi KOpeHb; YMeHWe BbIMONHATbL AEWCTBUSI C YMCIiaMu, CpaBHMBATbL M
ynopsigouMBaTth 4ucra, MPeacTaBnATb 4YMCna Ha KoopaWHATHOM  NpsIMOMN,
OKPYIMISATb YMCNa; yMeHVe aenatb NPUKUAKY U OLEHKY pesynbTaTa BblMUCIEHWA

YMeHve onepuposaTb MOHATUSIMW: CTeneHb C  UenbiM  rfokasartenem,
apuMeTUYeCKni KBagpaTtHbIi KOpeHb, MHorouneH, anrebpavyeckas apobb,
TOXOECTBO; 3HAaKOMCTBO C KOPHEM HaTyparbHOW cTeneHn 6Gonblue eamHuubl;
YMeHMe BbINOMHATb pacyeTbl no dopmynam, npeobpasoBaHns LUenbix, 4pOo6HO-
pauMoHanbHbIX BbIPaXXEeHUA U BbIPAXKEHUA C KOPHAMU, pasrioXXeHue MHorodneHa
Ha MHOXWTENW, B TOM YKCIE C UCMONb3oBaHUeEM hOpMyr pa3HOCTU KBagpaToB U
KBagparta CyMMbl U pasHOCTH

YMeHue onepupoBaTb MOHATUSIMW: YMCIIOBOE PaBEHCTBO, YPaBHEHWE C OOHOM
NepemMeHHON, YMCIIOBOE HEepaBEHCTBO, HEPABEHCTBO C MEPEMEHHON; yMeHue
pewaTtb nWHEWHblE W  KBagpaTHble YpaBHEHUsl, ApPOBHO-pauMOHanbHble
YpPaBHEHUSI C OJHOW MEPEeMEHHOW, CUCTEeMbl [BYX IMHENHbIX YpaBHEHWIA,
NUHelHble HepaBeHCTBa U UX CUCTEMbI, KBaapaTHble U APOBHO-paLMoHanbHbIe
HepaBeHCTBa C OOHOW NEPEMEHHO, B TOM YMCIe NpY peLLeHN 3aaay U3 Apyrux
NpeaMeToB W MpakTUYeCKUX 3ajay; YMEHWEe WUCMOomMb30BaTb KOOPAMHATHYIO
NpPsIMyt0 ¥ KOOPAUHATHYK MIOCKOCTb AN U300paxeHus pelueHnin ypaBHEHU,
HepaBEHCTB M CUCTEM




YMeHue oneprpoBaTbh MOHATUMAMM: PYHKUMS, rpadmk dyHKUUN, HYNn yHKUUK,
NPOMEXYTKA  3HAKOMOCTOSHCTBA, MPOMEXYTKM  BO3pacTaHusi, yObiBaHus,
Hanbormnbllee W HaMMeHbluee 3HayeHus QYHKUMKW; YMeHue onepupoBaTb
NOHATUAMM: MpsMas NPONOPUMOHANBHOCTb, NIMHENHAs OYHKLMUA, KBagpaTuyHas
dyHKUMSA, obpaTHas nponopuuoHanbHOCTb, napabona, rnepbona; ymeHue
CTpouUTb rpadmkm OyHKLMIA, NCMOMb30BaTb rpadukn Ans onpeaeneHns CBOMUCTB
NpoLEeCcCOB 1 3aBUCMMOCTEN, ANs peLleHns 3agad 3 Apyrmx ydebHbix npegmeToB
W peanbHOM XW3HWU;, YMeHVEe BbipaxaTb OpMynamMu 3aBUCMMOCTU MexXay
BENMYMHaMM

YMmeHune onepupoBaTtb MNOHATUAMU. MNOCNea0oBaTeENIbHOCTD, apmbmeTquCKaﬂ n
reoMeTpuyeckad nporpeccuu; ymeHune ncnonb3oBaTb cBOWCTBa
nocnegoBaTesibHOCTEN, CbOpMyan CYMMbI K obuero uneHa npu peweHnn 3agad,
B TOM 4Yucne 3agad n3 apyrnx y‘-le6HbIX npegmMmeToB U peaanon XU3HN

YMeHune peluatb 3afjadv pasHbiX TMMOB (B TOM 4YuCre Ha MNPOLEHTbI, A0NM U
yacTu, OBWKeHne, paboTy, LeHy TOBapOB M CTOMMOCTbL MOKYMOK W YCIyr, Hamorw,
3afjaum 13 obnacTy ynpaBneHusl fIMYHbIMU U CEMEVHBbIMU MHAHCaMK); YMEHMe
COCTaBMSATb BbIPaXXEHWUsl, YpaBHEHWUsl, HEPaBEHCTBA W CUCTEMbl MO YCIOBUIO
3agauun, uccrnegoBaTb MOMyYeHHOEe pelleHne U OoleHuBaTb NpaBaonoaobHOCTb
Mosy4YeHHbIX pe3ynbTaToB

YMeHue onepupoBatb MNOHATMAMMK: urypa, Touka, OTPe3oK, npsMasi, nyd,
nomaHasi,  yrofsl,  MHOrOYrOnbHWK,  TPEYroflbHWK,  PaBHODEAPEHHbIN U
PaBHOCTOPOHHUA  TPEYronbHWKW, MPSMOYrOnbHbIA  TPEYronbHUK, MeanaHa,
OuccekTpuca M BbiCOTa TPEYrofibHUKA, YEeTbIpeEXYrofibHUK, napannenorpamMmm,
pomb, NpsAMOYronbHWK, KBagpaT, Tpaneuus; OKPYXHOCTb, KpYr, KacaTenbHasi;
3HAKOMCTBO C MPOCTPAHCTBEHHbIMU HUrypaMu; yMEHME pellaTb 3agayun, B TOM
yncne M3 MOBCEAHEBHOW XW3HWU, HA HaxXOXOEHWEe reoMeTPUYECKUX BESIMYUH C
NPUMEHEHNEM M3YYEHHbLIX CBONCTB Gouryp n haktos

10

YMeHune onepupoBaTh NOHATUSIMU: PABEHCTBO OUryp, PaBEHCTBO TPEYrONbHUKOB;
napanfienbHOCTb M NEepneHAMKYNSPHOCTb MPSIMbIX, YroN Mexay npsiMbIMU,
nepneHaukynap, HakroHHasi, npoekuusi, nogobue  curyp, nodoGHble
TPEYrONMbHUKA, CUMMETPUSI  OTHOCUTENIbHO TOYKM U MPSIMOA;  YMeHue
pacrno3HaBaTb paBeHCTBO, CUMMETPUIO U nopobue duryp, napannenbHOCTb U
nepneHauKynspHOCTb NPAMBIX B OKpyKatoLweM Mupe

11

YMeHne onepupoBatb MOHATUAMW: AMNWHA, pPacCTosHWe, yron (BenunyuHa yrna,
CMHYC W KOCUHYC yrna TpeyrofbHuKa), nnowanb; yMeHue oueHnBaTb pasmepbl
NPpegMeTOB U OOBLEKTOB B OKPYXXaloLEM MUPE; YMEHWE MPUMEHsITb hOpMyIbl
nepumMeTpa 1 MroLaan MHOTOYrofbHUKOB, ASIMHbLI OKPY)XHOCTU M NMOLWaamn Kpyra,
obbema npSAMOYronbHOro napannenenunena; yMeHWe MPUMEHSTb NPU3HaKu
paBeHCTBa TPEYrofbHWKOB, TEOPEMY O CYMMe YITIOB TpeyrosfibHuka, Teopemy
Mudparopa, TPUroHOMETPUYECKME COOTHOLUEHUSI ANt BbIMUCIEHUS  OJWH,
pacCcTosiHUI, Nrowaaen

12

YMeHue usobpaxatb nnockue urypbl M Mx kombuHaUMKM, NPOCTPaHCTBEHHbIE
curypbl OT pyKM, C MOMOLLBIO HYEPTEXHBLIX UHCTPYMEHTOB U 3NEKTPOHHBLIX CPEACTB
Mo TEKCTOBOMY WM CUMBOJSbHOMY OMUCaHUIO

13

YMeHue onepupoBaTb MOHATUSAMUW: MPSIMOYroflbHasi CUCTeMa KoOpAWHarT;
KOOpAMHATLI TOYKKU, BEKTOP, CyMMa BEKTOPOB, MPOU3BEAEHME BEKTOPA HA YMCIIO,
CKansipHOe MNpPOU3BEAEHWE BEKTOPOB; YMEHME UCMOMb30BaTb BEKTOPbl U
KOOpAMHaThl ANS NPeAcTaBNeHust AaHHbIX U pelleHus 3agad, B TOM yucne us
APYrvMx y4ebHbIX NpeaMETOB U peanbHON XU3HU

14

YMeHne onepupoBaTbh MOHATUAMU. CTONBGMKOBbLIE W KPYroBble AMarpammbl,
Tabnuubl, cpegHee apudmeTnyeckoe, meavaHa, HauGorbllee W HauMeHbLiee
3HaYeHus, pasMax YMCnoBoro Habopa; yMeHue U3BneKaTb, UHTeprnpeTupoBaTh u




npeobpasoBbiBaTb MHGOPMaUWo, MpeAcTaBneHHylo B Tabnuuax W Ha
Avarpammax, oTpaxkatoLLyto CBOMNCTBA U XapaKTepUCTUKU pearbHbIX NPOLECcCcoB U
ABMNEHWI; yMEeHNe pacno3HaBaTb U3MEHUMBbIE BEMNUYMHBI B OKpYXatoLeM Mupe

15

YMeHune onepupoBaTb NOHATUSAMM: CIyYariHbIA ONbIT (CRyYanHbIN 3KCNEPUMEHT),
anemMeHTapHoe cobbiTue (3NemMeHTapHbIN UCXOA) Cry4yanHoro onbiTa, CrnyyamHoe
cobbiTve, BEpOATHOCTb COBbLITUS; YMEHME HaxoduTb BEPOSTHOCTU CRyvamnHbIX
COBbITUI B OMbITax C PaBHOBO3MOXHbIMU 3NEMEHTaPHbIMU COBLITUAMU; YMEHNE
pewartb 3aga4yM MeTOAOM OpraHuM3oBaHHOro nepebopa M C MCNONb30BaHUEM
npaBmna YMHOXEHWS; YMeH/We OueHMBaTb BEPOSTHOCTM peanbHbIX COObITUIA U
SIBMEHWIN, MNOHMMATb POSfib MPaKTUYECKN [OOCTOBEPHbIX W ManoBepOATHbIX
COGbITUA B OKpyXalolwem MUpe M B XKM3HW; 3HAKOMCTBO C MOHATMEM
He3aBUCUMbIX CODObITWI; 3HAKOMCTBO C 3aKOHOM 60MbLUMX YMCEN U ero pornblo B
MaCCOBbIX SABMEHNHAX

16

YMeHve BbIOvpaTb MNOAXOAALMA M3YYEHHbI MEeTOA ANA pelleHnsa 3agaudu,
NPUBOAUTL MPUMEPbLI MaTeEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUMPOLE U XKU3HMU,
pacno3HaBaTb MNPOSIBIIEHNE 3aKOHOB MaTeMaTuMKM B WCKYCCTBE, OMUCLIBATb
oTAenbHble BblAatollMecs pesynbTaTbl, MOMYyYEeHHble B XOAe pPasBUTUS
MaTeMaTUKN KaK Hayku, NPUBOAWUTL MPUMEPbLI MaTeEMaTUYECKUX OTKPbITUA U KX
aBTOPOB B OTEYECTBEHHOW U BCEMUPHOWM NCTOPUM

Tabnvua 11.11

MepeyeHb aneMeHTOB coaepkaHus, npoBepsieMblx Ha O3
no maTemaTtmke

Kopg

MpoBepsieMblii 3aNIEMEHT CoAepKaHUs

Yucna v BblMUCTIEHUS

1.1 HaTtypaneHble 1 uenble Yncna. MNpusHaku 4enumMmocTy Lenblx Ynucen
1.2 OOGbIKHOBEHHbIE 1 AecAaTUYHbIe Apobu, NpoLeHTbl, becKoHeYHble Nnepuoguyeckne apobu
1.3 PaunoHanbHble uncna. ApudpmeTudeckme onepaunm ¢ paumoHanbHbIMU Yucnamu
1.4 HencTBuTernbHble yncna. ApudmeTndeckme onepaunm ¢ 4ENCTBUTENbHBIMU YuciaMu
1.5 MpubnuxeHHble BbIYUCIIEHUS, MPaBWa OKPYrIeHWs, NpUKuaKa U oueHKa pesynbTarta
BblYUCIIEHUN
2 Anrebpavyeckme BblpaxeHus
2.1 BykBeHHble BblpaXeHus (BblpaXeHUst C nepeMeHHbIMU)
2.2 CreneHb ¢ uenbiM nokasatenem. CTeneHb C paunMoHanbHbIM noka3atenemM. CeowcTea
cTeneHm
2.3 MHorouneHsl
2.4 Anrebpanyeckas Apodb
2.5 ApudmMeTnyecknii KopeHb HaTypanbHou cTeneHu. [enctsns ¢ apudMeTuyeckummn
KOPHSMW HaTyparbHOW CTeNeHu
3 YpaBHEHMUS 1 HEPABEHCTBA
3.1 Llenbie n gpobHo-paumoHanbHble ypaBHeHNs. CUCTEMbI 1 COBOKYMHOCTW YpaBHEHWI




3.2

Lle]'lble n D,pO6HO-paLI,MOHa.I'IbeIe HepaBeHCTBa. Cuctembl n COBOKYMNHOCTU HEepaBEeHCTB

3.3 PelLeHne TekcToBbIX 3a4au
4 YucnoBble nocnegoBaTensHOCTU
41 MocnepoBaTenbHOCTH, CNOCOObLI 3a4aHNSA NocneaoBaTenbHOCTEN
4.2 ApundmeTuryeckast 1 reomeTpudeckas nporpeccun. opmyna CnoXKHbIX NPOLIEHTOB
5 DyHKUMUK
51. OyHKLMA, cnocobbl 3ajaHua dyHkumn. paduk dyHkumm. Obnactb onpegeneHns wm
MHOXECTBO 3HayeHu dyHkumn. Hynn dyHkumn. [poMexyTkM 3HaKOMOCTOSIHCTBA.
[MpOMEXYTKM  MOHOTOHHOCTM  (PYHKUMM. MakCuMyMbl 1 MUHUMYMbI  PyHKUAN.
Haunbonbliee n HaMmMmeHbLLee 3Ha4YeHre PyHKUUN Ha MPOMEXYTKe
6 KoopamHatbl Ha NpsiMON 1 MNAOCKOCTU
6.1 KoopanHaTHas npsimas
6.2 [ekapToBbl KOOPANHATLI HA NIIOCKOCTH
7 leomeTpus
71 "eomeTpuyeckne urypbl 1 ux CBONCTBa
7.2 TpeyronbHuK
7.3 MHOroyronbHuKu
7.4 OKpPY>XHOCTb U Kpyr
7.5 M3mepeHune reomeTpnyeckux Benn4mH
7.6 BekTopbl Ha nnockoctn
8 BeposiTHOCTb 1 cTaTucTuka
8.1 OnucaTenbHas ctaTucTvka
8.2 BeposiTHoCTb
8.3 KomburHaTopuka
8.4 MHoxecTBa
8.5 Mpadbl




