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HOACHUTEJIBHAA 3AIIMCKA

AnrebOpa siBIsieTCSI OJHUM M3 ONOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUS:
OHa O00ECIMEYMBAECT W3YUCHHE JPYTrUX NUCIUIUIMH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTApPHOTO LHUKJIOB, €€ OCBOCHHUE HEOOXOAMMO JJIsl MPOJOKEHUsI 00pa30BaHuUs U B
MOBCEAHEBHON >ku3HU. Pa3BuTue y oOydamomMXCs Hay4YHbIX MPEACTAaBICHUN O
MPOUCXOXKIEHUU M CYIIHOCTH alredpandyeckux aOcTpakiuii, crnocobe OTpaxKeHus
MaTeMaTU4YeCKOM HayKOW SBJICHUNW M TPOIECCOB B TMPUPOAE U OOIIECTBE, POJIU
MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM IIO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PECHHUS U KAYECTB MBIIIJICHUS, HEOOXOIUMBIX s
aJlanTaliid B COBpPEeMEHHOM Lu(poBoMm oOmiecTtBe. M3yueHue anreOpsl obecriedmBaeT
pa3BUTHE YMEHUs HaOMIOJaTh, CpPaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTHA MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
JNeHcTBUST W BBIBOIBI, (opMymnupoBaTh yTBepxkaeHus. OcBoeHue Kypca aiareopbl
oOecrieurBaeT pPa3BUTHE JIOTUUECKOTO MBIIIJICHUS OOYYarONIUXCS: OHHM HCIOIB3YIOT
JNEyKTUBHBIC W WHAYKTUBHBIE PACCYXJCHMs, 0000IeHne ¢ KOHKPETHU3AIUIO,
a0cTparupoBanue u aHajoruro. OOydeHue anreOpe MmpesarnonaraeT 3HaAYUTEIbHBIA 00bEM
CaMOCTOSITEJILHON JESATEILHOCTH OOYYaIOIIMXCS, MOITOMY CaMOCTOSITEIbHOE PEIICHHE
3a/1ay SBJSIETCS peanu3anuei AesiTeIbHOCTHOTO IPUHIIUITA 00yUYeHUS.

B crpykrype mnporpamMmbl yueOHOTO Kypca «Anredpa» Mjis OCHOBHOTO OOIIETro
o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEpKaTeIbHO-METOAUYEeCKre JIUHUM: «Yucna
U BBIYUCICHHS», «ANTeOpandyecKkue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHkuun». Kaxngas w3 3THUX coAepKaTeIbHO-METOAWYECKUX JIMHUM pa3BUBAETCA Ha
OPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOAECHCTBYS C OPYTMMH €ro JMHUSMH. B
XOJIe M3Yy4YeHHUsi y4eOHOro Kypca OOydYaroImUMCs TPHUXOAMUTCS JIOTHUYECKH PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBSI3U ¢ ATUM B mporpaMMmy yueOHOTO
Kypca «Aunrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTAaBIEHHBIE BO BCEX
OCHOBHBIX pa3Jieiax MaTeMaTH4YeCKOro oO0pa3oBaHUsI M CIOCOOCTBYIOIIME OBJIAJICHUIO
OoOy4JaromMMICS OCHOB YHHUBEpPCAJbHOTO MaTeMaTH4eckoro s3bika. CojepkaTenbHOU U
CTPYKTYPHOH  OCOOCHHOCTBIO  y4eOHOTO  Kypca  «AnreOpa»  SBISETCS  €r0
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JTUHUU «Yucaa ¥ BBIYKCICHUS» CIYXUT OCHOBOM ISl JajbHEUIIETro
M3YUYEHUsS] MaTeMaTHUKHU, CHOCOOCTBYET PAa3BUTHIO Yy OOyYarollUXCi JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHS  TMOJb30BaThCA  aJrOPUTMAMH, a  TaKxKe
MPUOOPETCHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX I TIOBCEIHEBHOW JKHU3HHU.
Pa3Butrie MOHATHS O YHUCJIE HAa YPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs CBS3aHO C
pPAIMOHAILHBIMU W UPPAlMOHATIBHBIMH YHCIaMU, (HOPMUPOBAHHUEM TPEICTABICHUA O
JNEUCTBUTEIIBHOM YHCIIE. 3aBEPIICHUE OCBOCHHUS YMCIIOBOW JIMHUM OTHECEHO K CPEIHEMY
00111eMy 00pa30BaHUIO.



CopepxaHue ABYX anreOpamdyecKux JUHUN — «ANreOpanyeckue BBIPAXKECHUS» U
«YpaBHEHHsI W HEpPaBEHCTBa» CHOCOOCTBYeT (HOPMUPOBAHUIO Yy O0OyYaroUIUXcs
MaTeMaTUYeCcKOro amnmapara, He0OXOJUMOTO ISl pEeUIeHUs 3a/lay MaTeMaTHUKU, CMEXHBIX
MPEIMETOB W TNPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOro oOIIEro
oOpa3oBaHus Y4e€OHBIH MaTepHall TPYNIUPYETCS BOKPYT PalMOHAIBHBIX BBIPAKEHUH.
Anrebpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKHM KakK s3blKa JJIA I[OCTPOCHHUS
MaTeMaTUYeCKUX MOJIeNied, OMMCAaHMs MPOLECCOB U ABJICHUN peanbHOro mupa. B 3amaum
oOydeHHsl anredpe BXOAAT TAaKKe JajbHEHIIee pa3BUTUE aJTOPUTMHUYECKOTO MBILICHHUS,
HEOOXOJMMOI0, B YAaCTHOCTH, JJIi OCBOEHHUS Kypca HWH(GOpPMATHUKU, W OBJaJCHHE
HaBbIKAMU  JIEIYKTUBHBIX  paccyxkjaeHuid. IIpeoOpazoBaHue CUMBOJIBHBIX  (HOpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUs, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanue (QyHKIIMOHATBHO-TpaUUECKOW JIMHUM HAIIEJIEHO Ha MOJy4YeHHUe
oOydJaromuMHCs 3HAHUN O (QYHKUMAX KaK BaKHEWIed MaTeMaTHUYeCKOW MoAeNnd s
OMMCAHMSI W MCCIENOBAaHUS PAa3HOOOPA3HBIX TIPOIECCOB U SBJICHUW B TMPUPOJIE U
oOmiectBe. M3yueHue marepuana CHOCOOCTBYET pPA3BUTHIO y OOYYAIOMIMXCS YMEHHS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MaTeMaTHKU — CJIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (POpMUPOBAHHE MPEACTABICHUA O POJU
MaTEeMAaTHK{ B PA3BUTUH [IUBUIIU3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 Kilaccax m3ydaeTcsl y4eOHbI Kypc «Auredpay,
KOTOPBIM  BKJIIOYAET CIENYIOLIME OCHOBHBIE pasfenbl coaepxkanus: «Yuciaa wu
BBIUMCIICHUSD», «ANreOpanyeckue BBIpOKECHUsS», «YPaBHEHHS U  HEPABEHCTBA,
«DYHKIHAWY.

Ha m3ydenue yuebHoro xypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102
yaca (3 gaca B Hejeno), B 8 kinacce — 102 gaca (3 vaca B Henento), B 9 kinacce — 102 gaca
(3 yaca B Heneno).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucjia ¥ BIYUCTCHUSA

Hpo6u 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO0]l OT OJHOM (QopMBbI 3amucH apodel k apyroil. [ToHsTHe panuoHaIbHOTO
quclia, 3alucCh, CpPaBHEHHUE, YIOPSJIOYMBAHUE PpALMOHAIBHBIX 4YHUCEN. ApU(pMETHYeCKHue JEeUCTBHUS C paluOHAIbHBIMU
yuciamu. Pelienue 3aay u3 peanbHON MPaKTUKHU HA YaCTH, HA IPOOU.

CremneHb ¢ HaTypaJIbHBIM TOKa3aTelieM: OTpeesieHre, MpeoOpa3oBaHue BhIpAKEHUN HAa OCHOBE OIpPEEIICHHUS, 3alUCh
O6onpmnx yucen. IIpoueHTsl, 3anmuch NPOLEHTOB B BUAE ApoOM U ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 3aJayd Ha
NPOLICHTBI, pEHIEHUE 3a7a4 U3 PEaTbHON MPAKTUKH.

[IpuMeHeHne NPU3HAKOB JETUMOCTH, Pa30KEHNE HA MHOKUTENIN HATypalbHbIX YUCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIUOHAIBHOCTH.

AJireOpanyecKkue BbIpasKeHUs

[lepeMeHHbIE, YNCTOBOE 3HAYEHUE BBIPAYKECHHS C NepeMeHHOU. JlomycTuMble 3HaueHus nepemMeHHbIX. [IpencraBienue
3aBUCUMOCTH MEX]ly BeJIMYMHAMH B BuJe (hopmynsl. Berunciaenus no ¢popmynam. [IpeodpazoBanne OYKBEHHBIX BHIPKECHHH,
TOKJIECTBEHHO paBHBIC BBIPAXKEHUS, MpaBUia MpeoOpa3oBaHUs CyMM M MPOU3BEICHHH, MpaBWJIa PACKPBITHS CKOOOK U
IPUBEICHUS TTOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowreHbl U MHOrowieHsl. CteneHb MHorowieHa. ClO)EHHEe, BBIYMTAHHUE, YMHOXEHHE MHOTrO4YJIEHOB. DOpMYyIIbl
COKpalIEHHOTO YMHOXKEHHMsI: KBaJgpaT CyMMbl W KBajapaT pa3HocTu. Popmylia pa3HOCTH KBajapaToB. Paznoxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUS, MTpaBuiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCHIBHOCTh YPaBHEHUH.

JIuHeliHOEe ypaBHEHHUE C OJHOM NMEPEMEHHOM, YUCIO KOPHEN JIMHEMHOTO YPAaBHEHUS, PEUICHHUE JTUHEUHBIX YPaBHECHUMU.
CocraBiieHre ypaBHEHUH 10 YCIOBUIO 3a/1aul. PernieHue TeKCTOBBIX 3a/1a4 ¢ MOMOIIbI0 YPAaBHEHUH.

JluneitHOe ypaBHEHWE C JIByMs TMEepeMEHHBIMU M ero rpaduk. Cucrema ABYX JMHEHHBIX ypaBHEHUH C JIBYyMS
nepeMeHHbIMH. Pemenue cucteM ypaBHEHHMI cmocoOOM MOJACTAaHOBKH. [Ipumepsl pelieHHs TEKCTOBBIX 3a]1ad C MOMOIIBIO
CHCTEM YpABHEHUM.



DyHKUUH
Koopaunara Touky Ha npssMon. YucnoBble MPOMEXKYTKH. PaccTosiHue Mexly AByMSI TOUKaMHU KOOPJIAWHATHOW MPSAMO.
[IpsimoyronibHasg cuctema koopauHaT, ocu OX u Oy. AOcumcca W opAuMHATa TOYKM HA KOOPJAMHATHOM IJIOCKOCTH.
[Ipumepsl rpadukoB, 3amaHHbIXx (popmynamu. UteHue rpaduxoB peanbHbIX 3aBucuMocTed. llonstue dynkuuun. ['paduk
¢yukuuu. CpoiictBa ¢yHkumid. JluneniHas ¢yHkius, e€ rpaduk. ['paduk ¢ynkuumum y = |X|. 'paduyeckoe pemenue
JIMHEVHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPABHEHUM.
8 KUIACC

Yuciia ¥ BBIYUCTCHUSA

KBanpaTHsiii kopenp u3 uucina. [lorstue o0 uppanroHanibHOM 4ucie. [lecsaTuuHble MPUOIKEHUS UPPAIMOHATIBHBIX
gyucesn. CBoWcTBa apu(PMETUUECKUX KBAJPATHBIX KOPHEH M MX MPUMEHEHHE K MPEOOpPa30BAHUIO UYHCIIOBBIX BBIPAKCHUU H
BBIUHCJIEHUSIM. J|elICTBUTENBHBIE YHCIIA.

CreneHb C LETbIM MOKa3zaTeneM u e€ cBoiicTBa. CTaHaapTHAs 3alUCh YUCIIA.

BbIPAKCHUA

KBanpaTHslil TpEXUsiEH, pa3i0KEeHUE KBAIPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

AnrebGpandeckas 1po6s. OCHOBHOE CBOWCTBO anreOpandeckoil npodu. CroxkeHue, BHIYUTaAHUE, YMHOXKEHUE, JeJIeHUe
anreOpanyeckux pobeil. ParinonanpHble BEIpOXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUs 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaApaTHOro ypaBHeHus. Teopema Buera. Pemienne ypaBHEHUH,
CBOJISIIIIMXCS K TUHEHHBIM U KBaJipaTHBIM. [IpocTeiiiine qpodHo-panimoHanbHbie ypaBHEHUSI.

['paduueckass wHTEpmpeTranusi ypaBHEHHUH C JBYMs TEPEMEHHBIMH M CHUCTEM JIMHEWHBIX YpaBHEHUW C JIByMS
nepeMeHHbIMU. [[puMephl pelieHns CUCTEM HEIMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CrocoOoMm.

HUucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJIHOM MepeMeHHONW. PaBHOCWIBHOCTh HEPABEHCTB. JIMHENHBIE
HEPABEHCTBA C OAHOU nepeMeHHON. CUCTEMBI JIMHEIHBIX HEPABEHCTB C OJHOI NEPEMEHHOM.

DyHKIUMA

[Tonsitue dynkmu. O61acTh ONMpeaeTIeHNsS U MHOKECTBO 3HadeHUH GyHKIMU. CiocoObl 3a1aHns PyHKITHHA.



I'padux Ppynkuu. Urenue cBoilcTB pyHkuuu no e€ rpadguky. [Ipumeps! rpadukoB QyHKIMM, OTpakarolUX pealbHbIe
IIPOLIECCHI.
OyYHKIMH, OMKUCHIBAIOIINE IPSIMYIO U 0OpaTHYIO MPOMOPIUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIuu y = X2,y =
x3, Yy = VX, y=|x|. [paduueckoe pemenne ypaBHEHHIT 1 CHCTEM YpaBHEHHIA.
9 KJIACC

Yuciia ¥ BBIYUCTCHUSA

PanvionanbHbie 4mucla, HWppalMOHAIbHBIE YHCIIA, KOHEYHbIE W OCECKOHEYHBIE JECATUYHBIE 1IpoOu. MHOXKECTBO
NEUCTBUTENILHBIX YHCEJ, JCUCTBUTENIbHBIC 4YHCIAa Kak OECKOHEYHBIE JeCATUYHBIE aApoOu. B3auMHO OJHO3HAYHOE
COOTBETCTBUE MEXKY MHOXKECTBOM JIECTBUTENBHBIX YUCET U KOOPJIAUHATHON MPSIMOM.

CpaBHeHUE JEeHCTBUTEIBHBIX YUCEN, apuMEeTHUCCKUE JEUCTBUS C JeHCTBUTEIILHBIMHU YUCIAMHU.

Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA, TUTETHLHOCTD MTPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubmmxEHHOE 3HaUEHNE BEJIMUMHBI, TOUHOCTh NpuOmmxkeHus. Okpyrienue uncen. [Ipukuaka u orieHka pe3yibTaToB
BBIYUCIICHUM.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHEHHE. Perenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K KBaAparHeIM. bukBanpatHoe ypaBHeHue. I[Ipumepsl
pelIEHUs] YpPaBHEHUHN TPEThEU U YETBEPTOU CTETIEHEUN PA3I0KECHUEM HA MHOXKUTEU.

Pemenue apoOHO-paIiMoHanbHBIX YpaBHEHUN. Penienne TeKCTOBBIX 3a/1au anredpandyeckiumM METOIOM.

VYpaBHeHue C AByMs TEpeMEeHHbIMM U ero rpaduk. Pemenuwe cucreMm [BYX JIMHEWHBIX YpPaBHEHUU C JByMs
nepeMeHHbIMH. Perenue cucreM AByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoil creneHu. [ padudeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM. PerneHne cucteM JIMHEMHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.
KBanpartusie HepaBeHCTBa. ['padmdeckas nHTEpIpeTaIysi HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS ITEPEMEHHBIMH.

DyHKUUMN



KBagpatnunas ¢yskuus, e€ rpadpuk u cBoictBa. [lapabona, KOOpAMHATHI BEpUIMHBI Napaldoibl, OCb CHUMMETpPUU
napaboJibl.

I'paduxu byskmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| , u ux cBoiicraa.

Yucsi0BbIC MOCTEA0BATEIbHOCTH M MPOrPecCuH

[TonsiTe YMCIOBOM MOCIIEIOBATEILHOCTH. 3aJJaHUE MOCIEA0BATEILHOCTH PeKyppeHTHOU popMyroit u hopmyoi N-ro
YJICHA.

Apudmernyeckas u reomerpuueckas mnporpeccuu. dopmynsl N-To ujieHa apudMETHUYECKOW W TeoMEeTpPUYECKOM
IPOTPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne WieHOB apu(PMETHUECKOM M TeOMETPUYECKOW NpOrpeccHii TOYKaMud Ha KOOPIAMHATHOM IJIOCKOCTH.
JIMHENHBIN 1 SKCIOHEHIMAIBHBIN POCT. CI0KHBIE POLEHTHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOEHUS MIPOrpaMMBbl YHEOHOT0 Kypca «Aredpa» XapakTepusyroTcs:

1) maTpuoTHYecKoe BOCIUTAHHUE:

OpOsIBIGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIIEMY POCCHICKOM MaTeMaTHUKHM, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTUXKEHHUSIM POCCUUCKMX MATEeMAaTHMKOB U POCCUHUCKONM MaTeMaTHYECKOW IIKOJbI, K MCIOIb30BAHUIO ATUX JIOCTUKEHUH B
JIpYTUX HAyKax v MPUKIAIHbIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00513aHHOCTEH Tpa)KAaHNHA U peaju3alliy ero Mpas, MPEJCTaBICHUEM O MATEMAaTUYECKUX
OCHOBaX (PYHKIIMOHMPOBAHHUS PA3NIMUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIyp TPakIaHCKOro o0IiecTBa (Hampumep, BHIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHHMIO ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C NPAKTUYECKUM HPUMEHEHUEM JOCTHXKEHUU
HayKH, OCO3HAaHHEM Ba)KHOCTU MOPAJIBHO-3THYECKUX IIPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4acTHE B PEIICHHUU IPAKTUYECKUX 3a/1ad MATEMaTHYECKOW HAIIPaBICHHOCTH, OCO3HAHHUEM
BRXHOCTH MaTEeMAaTUYECKOr0 00pa30BaHUs Ha MPOTSKEHUU BCEH KU3HU AJIS YCHEIIHON NpoecCHOHaNbHON AESITENbHOCTU U
pa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BBHIOOPOM M MOCTPOECHHUEM HHJMBUIYaJbHOW TPAEeKTOpUU O0Opa3oBaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTeMAaTUYECKUX OOBEKTOB, 3ajad, pelleHUi,
pacCcyKIeHul, yMEHHIO BUIETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTaLlMeH B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YeJIOBEKa, MPUPOJIBI U O0IIECTBA, TOHUMAHUEM MaTEMaTHUECKON HayKH Kak c(epbl YeIOBEYECKON AESITEIbHOCTH,
ATanoB €€ pa3BUTUS M 3HAUYMMOCTHM JUISl Pa3BUTHUS LIMBHIIM3ALMHM, OBJAJCHHEM SI3bIKOM MAaTEMaTUKH M MaTeMaTHYECKOU
KyJIbTYpOU KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJACHUEM IPOCTEHIIIMMHI HABBIKAMU HUCCIEA0BATEIBCKON AEATENbHOCTH;



6) pusnueckoe BocnuTanue, GOpMHUPOBaHME KYJIbTYPbI 310POBbSI M IMOIUOHAIBLHOT0 0J1ArOMOTyYHsA:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKHE 3HAHUSI B MHTEpECcaxX CBOETO 3JI0POBbs, BEACHUS 370pPOBOro 00pasa >KU3HU
(3mopoBoe mHTaHWE, COANAaHCUPOBAHHBIM PEXHUM 3aHATUW U OTAbIXa, peryispHas Quisndeckas aKTUBHOCTH),
c(hOopMUPOBAHHOCTHIO HaBbIKa pe(IICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO e MpaBa JIPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HA MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU JUIs pelIeHMs 3ajad B 00JACTU COXPAHHOCTH OKpYXKarollei
cpeabl, IJIAHUPOBAHUS TOCTYNKOB M OIIEHKM HMX BO3MOXHBIX TOCJEACTBUU JJIsi OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PeIICHUs;

8) amanTanusa Kk U3BMEHSIOIMMCS YCJIOBUAM COLMAJIBHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOMPENCIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepes
MPAKTUYECKYIO JIeSITEIIbBHOCTh, B TOM YHCJIE YMEHUE YUUTHCSA y APYTHX JIIOACH, MPUOOPETaTh B COBMECTHOM JIESITEIHBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHHWH, B TOM 4YHUCJIE (POPMYIUPOBATH WJICU, TOHSTHS, THIOTE3bl 00
00BEKTax U SBJICHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh Me(PUITUTHI COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH,
IJTAHUPOBAThH CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO0, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIlUIO0 KaK BBI30B, TPEOYIOMIUA
KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS W JACHCTBUS, (HOPMYIMPOBATH M OIEHWBATh PUCKH W TIOCIICIICTBHS,
(bopMHUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornuecKkue 1edcTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYCCKUX OOBEKTOB, IMOHATUH, OTHOIIICHUN MEXTY
NOHSTHSIMH, (OPMYJTUPOBATH OMNPEACICHHUS TOHATHH, YCTaHABIMBATh CYIICCTBCHHBIM IMPU3HAK KiacCU(HKaINH,
OCHOBaHHUS JIJIs1 000OIICHHS M CPAaBHECHHMSI, KPUTEPUH TIPOBOIUMOTO aHAIN3a;

BOCIIPUHHMATh, (POPMYIIMPOBATh M TIPEOOPA3OBBIBATH CYXKJCHUS: YTBEPIUTCIbHBIC W OTPHUIATCIIbHBIC, STUHUYHBIC,
YJacTHBIC U 00IIUE, YCIOBHBIC,

BBISBJISATh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpPEYUsS B (aKTax, JIAHHBIX, HAOIOJCHHUIX U
YTBEPKJCHUAX, TIpe/IjIaraTb KPUTSPUH IS BBISIBIICHHS 3aKOHOMEPHOCTEH 1 TPOTHBOPEUHIA,

JeNaTh BBIBOJBI C WCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JICIYKTUBHBIX W HMHIYKTUBHBIX YMO3aKIIOUCHHUMH,
YMO3aKJIFOUCHUH TI0 aHAJIOTHH;

pa30oupaTh JIOKa3aTeNbCTBA MAaTEeMAaTHYECKUX  yTBEPXKACHUH (MpsAMBbIE W OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITETTFHO HECJIOKHBIE JTOKA3aTeIhCTBA MAaTEMAaTHUECKUX (DAKTOB, BBICTpaMBaTh apryMEHTAILIUIO, TIPUBOIUTH
IpUMEpHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

BBIOMpATh CIOCO0O pelieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIIEHHUs, BBIOMpATh HamOojee
TIOJIXO/ISIIININ C YIETOM CaMOCTOSITETTLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBareLCKue TeCTBHUSA .

MCITIOJIb30BaTh BOMPOCHI KAaK MCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUsA, (OPMYIHPOBATH BOMPOCHI, (DUKCUPYIOIITHE
MPOTUBOpEYHE, MPOOJIEMy, CaMOCTOATEIBHO YCTAaHABIWMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIMI0, MHEHUE;

MPOBOJUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOXHBIM 3KCIIEPUMEHT, HEOONBIIOE UCCIENOBAHUE IO
YCTaHOBIIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BbEKTa, 3aBUCUMOCTEN 0O0OBEKTOB MEXKTY COOOM;

CaMOCTOSATETTLHO (OPMYyIHUpOBaTH OOOOIIEHWS W BBIBOABI 10 pE3yibTaTaM MPOBEAESHHOTO HAOIOICHUS,
MCCJIeIOBAHMUS, OIEHUBATH JOCTOBEPHOCTH MOTYyUYEHHBIX PE3YIhTAaTOB, BHIBOJOB M 0000IIECHNUI;



MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh MPEAMNOJIONKEHUS O €r0 Pa3BUTUM B HOBBIX
YCIIOBUSAX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITH HEJJOCTATOUHOCTh U U30BITOYHOCTh HH(POPMAITUH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4H;
BBIOMpaTh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIMIO PA3IUYHBIX BUAOB U (HOpM
MpeCTaBICHNUS;

BBIOMpaTh (popMy TpejcTaBieHUs] MHPOPMAIIMU U WLIIOCTPUPOBATH PEIIaeMbIe 3a/laud CXEMaMH, JuarpaMMami,
WHOM TpaduKoi U UX KOMOUHAIUSIMU,

OIICHUBATh HAJIEKHOCTh HH(POPMAIMU 1O KPUTEPHUSM, MPEIIOKCHHBIM YUHUTEIeM WId CcHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (POPMYJIUPOBATH CYXKICHUS B COOTBETCTBUMU C YCJIOBUSMH W IEJISIMU OOIICHHS, SICHO, TOYHO,
rPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a71a4i, KOMMEHTUPOBATH IOJIyYECHHBIN pPE3YJIbTaT;

B Xo/e OOCYXIEHMS 3a/laBaTh BOIPOCHI MO CYHIECTBY O0OCYX)ZaeMoil TeMbI, MPOOJEeMBbl, pelIaeMoi 3ajaaud,
BBICKA3bIBaTh WJECH, HAILICJICHHBICE HAa IOUCK PEILICHUs, COMNOCTABIATh CBOU CYXKIECHUA C CYXKICHUAMU IPYTHUX
YYaCTHUKOB JIMajora, OOHApY»XUBaTh Pa3U4YM€ U CXOJCTBO TMO3UIMH, B KOPPEKTHOH ¢opme (hopmMymupoBarh
pa3HOIJIACUs, CBOM BO3PAKECHUSI;

NPENICTABIISATh PE3YNbTAThl PEIICHUS 3a/layu, DKCIEPUMEHTa, UCCIEAOBAHUS, MPOEKTa, CAMOCTOSATEIHLHO BBHIOMPATH
(dopMat BBICTYIICHHUS C YUETOM 3aJ1a4 MPE3eHTAIIMN 1 OCOOCHHOCTEHN ayIUTOPHH;

MOHUMAaTh W HCIIOJNIB30BATh MPEUMYIIECTBA KOMAaHIHOM W WHIAWBUIYAJTbHOW pabOThl TpPH PEUICHUH YYEOHBIX
MAaTeMaTHYECKHUX 3a/1a4;

MIPUHUMATH 1I€TIb COBMECTHOM ESITENbHOCTH, IJIAHUPOBATH OPraHU3aLMI0 COBMECTHON pabOThI, paclpeIeNsiTh BUIbI
paboT, JoroBapHUBaThCS, OOCYKIATh IPOIIECC U PE3YNbTAT PabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B TPYMMOBHIX (opmax paboTel (0OCYXIeHUs, OOMEH MHEHHSIMH, MO3TOBBIC INITYPMBI H JAPYTHE),
BBITIOJIHATH CBOKO 4acTh pabOThl U KOOPAMHUPOBATH CBOM JICUCTBUSA C JAPYTMMHU UYJIEHAMH KOMAaHbI, OI[EHHUBATH
KaueCcTBO CBOETO BKJIAJa B OOIINI MPOIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOCHCTBUSI.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBIIAThH IUJIaH, aJTOPUTM pElIeHUs 3aaaud (WIM €ro 4acTb), BBIOMpPATH CIOCOO PEIICHHS C
y4€TOM HMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapHAHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e BIJIQJIETh CIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yJIbTaTa PelIeHHs] MaTeMaTHUYEeCKON 3a/1auu;

e TPEIBUACTh TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUHU 3a/1a4d, BHOCUTh KOPPEKTUBBI B JEATECIbHOCTD
Ha OCHOBE HOBBIX 00CTOSITEILCTB, HAWAEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IOCTaBICHHOM LIETU M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JTOCTHXKEHUS WU HEJTOCTUKEHUS 1IEIH, HAXOJAUTh OMMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniry oOydenus B 7 kiacce o0ydaromuiics MOTYyYUT CIEIYIOUIUE PEIMETHbIE Pe3yIbTaThI:

Yucaa v BHIYMCICHUSA

BrimoniHaTh, coyeTast yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(PMETHUECKUE ACHUCTBUS C pallMOHATBHBIMH YHCIaMHU.

HaxoauTe 3HaueHHs] YUCIIOBBIX BBIPAXKEHUU, MMPUMEHATh pPa3HOOOpa3Hble CIIOCOObI U MPUEMBI BHIYUCICHHS 3HAUYCHUN
JTPOOHBIX BBIPAKCHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[Tepexonuth OT OHOM (POpMBI 3amucH YuceNd K Apyroi (mpeoOpa3oBBIBaTh JNECATHYHYIO JpOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATBHBIC YHCTIA.

OKpyrJIsTh Yncna.

BrINOJIHATE NPUKHIIKY M OLUEHKY pPE3yJibTaTa BBIYMCICHHUM, OLEHKY 3HAYEHWUM YKMCIOBBIX BBIPAXKEHHU. BBINOIHATH
JICHUCTBUS CO CTETICHSIMU C HATYPAJIbHBIMHU ITOKA3aTEeIISIMH.

[TpuMeHsATh TPU3HAKY TIETUMOCTH, PA3JIOKCHIE Ha MHOKUTEIIN HATypaTbHBIX YUCE.

PemaTth mpakTUKO-OpUEHTUPOBAHHBIC 3a]]a4H, CBS3aHHBIE C OTHOIIEHUEM BEIUYHH, MPOMOPIUOHATHHOCTHIO BEJIMYHH,
MPOILIEHTAMH, WHTEPIPETHPOBATH PE3YNbTAThl PEIICHHs 3a7ad C Y4ETOM OrPAHWYCHUN, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



AuredOpanyecKkue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyeckyrd TEPMHUHOJIOTMIO M CHUMBOJHUKY, HNPUMEHSATh €€ B IPOLECCE OCBOEHUS YYEOHOIo
Marepuaa.

HaxonuTh 3HaueHuns: OyKBEHHBIX BBIPAKEHUM MPU 3aJaHHBIX 3HAUCHUSAX TTEPEMEHHBIX.

BrinonHsaTh npeoOpa3zoBaHUs 1I€JI0OT0 BBIPAXEHUS B MHOTOWIEH MPUBEICHHUEM MOJOOHBIX CJIaraeMbiX, PacCKpPhITHEM
CKOOOK.

BoINOMHATh YMHOXKEHUE OJHOWICHA HAa MHOTOWIEH M MHOTOYIeHAa Ha MHOTOYJIEH, MPUMEHSATHh (POpMyIbl KBajapara
CyMMBI U KBaJIpaTta pa3HOCTH.

OcyiecTBisATh pa3oKeHHEe MHOTOYJICHOB HA MHOXXHUTENIU C MOMOILIBIO BBIHECEHHS 32 CKOOKM OOLIEro MHOXKHUTEs,
TPYIIUPOBKY CaraeMbIX, MPUMEHEHUST (POPMYIT COKPAIIEHHOTO YMHOXCHUS.

[TpumensaTh peoOpa3oBaHus MHOTOUYJICHOB JUISl PEIICHUS PAa3IUYHBIX 3a]a4 U3 MaTeMAaTHKH, CMEKHBIX MPEIMETOB, U3
pEabHON IIPAKTUKHU.

Hcnons30BaTh CBOKCTBA CTENEHEH ¢ HATYPaAIbHBIMU MOKA3aTEIIMU IS PeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs 1 HEPABEHCTBA

Pemate sMHENHBIE ypaBHEHHUS C OJHOM IMEPEMEHHOM, NPUMEHSS IpaBUia MEPEX0Ja OT HUCXOJHOI'O YpaBHEHUS K
PaBHOCUJIIBHOMY emy. IIpoBepATs, SBISETCS JIM YUCIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckue METOIbI MPU PEIICHUH TUHEHHBIX YPaBHEHUIN U UX CUCTEM.

[lonOupaThs mpUMeEpHI Map YUCEN, SBISIONINXCSA PEIICHUEM JIMHEWHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHON IJIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C JABYMsI NMEPEMEHHBIMH, MOJIB3YSACh rpaduKkoM,
IIPUBOJUTH IPUMEPBI PELICHUS YPABHEHUSI.

PemmaTth cucTemMbl 1ByX TUHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU, B TOM YHCIIE TpadruecK.

CocTaBiiTh M pellaThb JUHEHHOE YpPaBHEHHE WM CHUCTEMY JIMHEHHBIX YpPAaBHEHHM MO YCIOBHUIO 33J1ayH,
MHTEPIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

DOyHKUUN

N300paxkaTth Ha KOOPAWMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH,
MHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIE MPOMEKYTKH Ha alNreOpanyecKoM sI3bIKe.

OTtmedaTh B KOOPJAWHATHOW TUIOCKOCTH TOYKH IO 33/JIaHHBIM KOOpPJHWHATaM, CTPOUTH TpaQUKy JTUHEHHBIX (DYHKITHIA.
Crtpoutb rpaduk GpyHKIMHU Y = |X|.



OnuchiBaTh ¢ TOMOIIBIO (GYHKIIUN U3BECTHBIC 3aBUCUMOCTH MEXK/y BEIMUMHAMU: CKOPOCTh, BpEMsI, PACCTOSIHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuit crnoco® TpeACTaBICHUS U aHadu3a WHQPOPMAIMU, W3BIEKaTh M HMHTEPIPETUPOBATH
uH(OpMAIUIO U3 TPaUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHnusi B 8 kyiacce 00y4aromuiics MOIyYuT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTCHUSA

Hcnonb3oBaTh HayalbHBIE TMPEACTABICHUS O MHOXECTBE JACHCTBUTENILHBIX YUCEN MJIsI CPABHEHWS, OKPYIJICHUS U
BBIYHMCJICHUH, N300paxaTh JEHCTBUTEIILHBIC YUCIIa TOYKAMH Ha KOOPJIUHATHOM MPSIMOiA.

[IpuMeHsTh, TOHATHE apU(PMETHUUECKOTO KBaJIpaTHOTO KOPHS, HAXOJWUTh KBAJPATHBIC KOPHH, HCIOJB3YS TMpHU
HEOOXOAUMOCTH KaJbKYJATOP, BBIMOJIHATH MPEOOpa30BaHUS BBIPAKCHHM, COAEpKAIIMX KBaJApPAaTHBIC KOPHHU, HMCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnons3oBaThk 3amucu OOJIBIINX U MaJIIX YHCEI C TIOMOIIIBIO JECATUYHBIX ApoOel u crenenei uncna 10.

AJireOpanyecKkue BbIpasKeHUsA

[IpyMeHsTh MOHATHE CTETIEHU C LEIbIM MOKa3aTeIeM, BBITIOIHATh MPeoOpa30BaHus BhIPAKEHUHN, COEPKAIINX CTETICHH
C LEJIBIM TIOKA3aTeNEM.

BBITIOTHATE TOXIECTBEHHBIE IMPEOOPa30BaHUS PAIMOHATBHBIX BBIPAKCHWM HAa OCHOBE TMPAaBWI JICHCTBUM HaJ
MHOTOUYJICHAMH U aJIreOpanIecKUMH IPOOSIMHU.

PacknanpiBaTe KBaapaTHBIN TPEXUIICH HA MHOXKUTEIU.

[IpumensTs nmpeoOpa3oBaHUs BHIPAKEHHM ISl PEIICHUS PA3IMYHBIX 3374 U3 MAaTeMAaTHKH, CMEXHBIX MPEAMETOB, U3
peabHOM IPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIC, KBaJgpaTHbIC YpPAaBHEHUS W pAlMOHAJIBHBIC YPABHEHUS, CBOJSIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOoAUTE MpOCTEiillINEe UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM YHCJIE C IPUMEHEHUEM TIpapUuUECKUX
npeacTaBieHuid (ycTaHaBIMBaTh, UMEET JIM YpPAaBHEHHUE WJIM CUCTEMA YpaBHEHUW pEIICHUs, €CIU HMEET, TO CKOJbKO, U
npoyee).



[lepexouTh OT CIOBECHON (POPMYITUPOBKH 3a/auu K €€ aaredpandeckoil MOJEIu ¢ MOMOIILI0 COCTaBICHUS YPaBHEHUS
WJIA CUCTEMBI YPAaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3314l MOJIYYEHHBIN pE3ybTar.

[IprmeHsATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLEHKH, PElIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM
MEPEMEHHOM U UX CUCTEMBI, J1aBaTh TpaUUeCKyI0 WILTIOCTPALIMIO MHOXKECTBA PEIICHUN HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[TonnMath 1 UCTIOJIB30BaTh (DYHKIIMOHATBHBIE TIOHATHS U S3BIK (TEPMUHBI, CAUMBOJIMYECKHE 0003HAUCHUS ), ONIPEIEIATh
3HaueHUe (HYHKIIMHU 10 3HAYCHUIO apTyMEHTa, ONPEICNIATh CBOMCTBA PyHKIIUU 110 € rpaduKy.

Crtpouth rpaduku dJIeMeHTapHBIX (PYHKIIMNA BUAA:

y =k/X, y=x2,y = x3,y = |X|, ¥ = VX, OIHICHIBaTH CBOMCTBA YHCIIOBOI QYHKIHH 10 e& TpaduKy.

K konity oOyuenus B 9 kiacce 00y4Jaromuiics MOIyuUT CASAYIONTNE MTPEIMETHBIE PE3YIbTaThI:

Yucjia ¥ BBIYUCTCHUSA

CpaBHUBATH U YNOPSIAOUUBATH PAIIMOHATIBHBIE U UPPALMOHAJIBHBIE YK CIIA.

BrinonHsaTh apudmernyeckre AEUCTBUS C palMOHAIBHBIMU YHCIAMM, COYETass YCTHbIE M MHCHMEHHBIC MPUEMBI,
BBIIIOJIHATH BBIYMCIICHUS C UPPALIMOHATIBHBIMHU YUCIIAMH.

Haxonuth 3HaUueHUs CTENIEHEN € LEJIBIMU NTOKA3aTEIISIMUA U KOPHEN, BBIUUCIIATh 3HAUYCHUS YNCIIOBBIX BBIPAKECHUN.

OKpyTIJISITh AEHCTBUTENIBHBIE YNCIIA, BBITOIHATh MPUKUAKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY YMCIOBBIX BBIPAKECHHIA.

YpaBHeHUs 1 HEPABEHCTBA

PemaTth nuHeliHbIE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOJSIIMECS K HUM, MPOCTEHIINE APOOHO-paIlMOHATbHbIE
YPaBHEHUSL.

Pemate cucteMsl IByX JIMHEMHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJIHO
YPaBHEHUE HE SIBIISIETCS JINHEWHBIM.

Pemate TexkcTOBBIE 3amadyM alreOpanmdecKuM CIOCOOOM C TOMOIINBI0 COCTaBJICHUS YPaBHEHUS WM CHUCTEMBI JBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[TpoBoauTH TpOCTEHTIINE HCCIEOBAHUS YPAaBHEHUN M CHCTEM YpaBHEHHH, B TOM UHCIIE C MPUMEHEHNEM TpadruecKux
npeAcTaBieHuid (ycTaHAaBIMBaTh, UMEET JIU YpaBHEHUE WJIM CUCTEMa ypaBHEHUU pPEIIEHUs, €CIU HMEET, TO CKOJbKO, U
npoyee).

Pemiath nuHeHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE HEPABEHCTB HA YMCIOBOM MPSIMOM,
3alMChIBaTh PEIICHHUE C IOMOIIBI) CUMBOJIOB.



Pemiath cucTemMbl TUHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE KBAAPATHOE HEPABEHCTBO, U300pakaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3aNIMCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUH

Pacno3naBath ()yHKIIMM U3y4YEeHHBIX BUIOB. [loKa3bIBaTh CXEMAaTHUYECKH PACIIONIOKEHHE HA KOOPAMHATHOM TMJIOCKOCTHU

rpadukoB GyHkimii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HAYCHMIA
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Crpoutrb u u300paxaThb CXeMATHUECKH TpadUKU KBaJpaTUUYHBIX (YHKUMN, OMUCHIBATH CBOMCTBAa KBaJpPaTUYHBIX
GyHKIMH 110 UX Tpaduxam.

PacrioznaBaTh kBajpaTH4yHyr0 (YHKIHIO 1O (OpMysie, TPUBOJIUTH NMPUMEPHl KBAJIPATUUHBIX (QYHKIMNA U3 peaibHOU
KU3HU, (PU3UKU, TEOMETPHUHU.

YuciaoBble MOCJIe0BATEIbHOCTH H IPOrPeCCUHU

Pacno3HaBaTh apupMeTHUECKYIO0 U TEOMETPUUYECKYIO IIPOTPECCUHU MIPH Pa3HbIX crioco0ax 3alaHusl.

BBINOIHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (POpMYN N-ro wieHa apu(pMETUYECKOW M NeOMETPHUUECKON MpOorpeccui,
CYMMBI NIEPBBIX N YJIECHOB.

N300paxaTh WieHbI MOCIEI0BATEIbHOCTH TOUKAaMU HAa KOOPJAUHATHOM MIOCKOCTH.

Pemare 3amaun, cBS3aHHBIE C YMCIOBBIMHU IOCJEOBATEIBHOCTSIMHU, B TOM 4YMCIE 3aJaud U3 PEaJbHOM XKU3HU (C
UCMOJIb30BaHUEM KaJIbKYJISATOPA, HIU(PPOBBIX TEXHOJIOTHUIN).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmmuyecTBo yacos
HaumeHoBaHue
Kourpoas | IIpaktu DJIeKTpOHHbIe (LI (pPOBbHIE)
Ne n/m pa3jaesioB U TeM OcHOBHBIE BHbI
Bcero HbIE YeCKHue 06pa30BaTeJ1le>le pecypcehl
NPorpamMmbl AeSTeIbHOCTH
padoThI padoThI

Paccmotpenne onpenenenus
paIMOHAIBLHOTO YHCIIA;
N3yuenne cBOWCTB

Yucna n i
paIMOHATBHBIX YHCEIT;

BBIYHCIICHUSL. bu6mmoreka [IOK

25 1 N3yuenune mpaBun

PammmonansHbIe https://m.edsoo.ru/7f415b90 . .
apu(pMETHIECKUX IEUCTBUH C

qucia
parMoHATbHBIMH YUCIIAMU
(cioxeHue, BEBIYUTAHHE,
YMHOXEHUE, JIeTICHNE).
npeoOpa3oBaHusl BHIPAKEHUH,
pelieHue ypaBHEHU! U

AnreOpanveckue bubmuoreka [JOK

27 1 HEPaBEHCTB, a TAK)Ke

BBIPAKECHUS https://m.edsoo0.ru/7f415b90
MOCTpOeHUE IpaduKoB
byHKIUH
Pewenue nuHenHbIxX
YpPaBHEHUH C OJIHOU
MIEPEMEHHOM, AITOPUTMOB

VYpaBHeHUs 1 20 1 bubnmnoreka HOK penieHusl.

HEpPaBEHCTBA https://m.edso0.ru/7f415b90 Pemenue ypaBHeHMit ¢
MOylleM — MpeoOpa3oBaHue
BBIPAXXEHUI, COJIEPIKALIUX
MOJyJb, PEIICHHE



https://m.edsoo.ru/7f415b90
https://infourok.ru/1-ponyatie-racionalnogo-chisla-7-klass-7234352.html
https://infourok.ru/1-ponyatie-racionalnogo-chisla-7-klass-7234352.html
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KOMOMHHUPOBaHHbBIX
YpaBHEHUH, COAECPIKAILINX
MIEPEMEHHYIO U [IEPEMEHHYIO
101 3HAKOM MOJTYJIS.
Pemenne ypaBHeHu# ¢
napaMeTrpamMu — U3y4eHHe
MOHSTUS YPaBHEHUS C
apaMmeTpoM, IpUMEpOB,
OCHOBHBIX METOJIOB PELICHUS
JIMHEWHBIX YPABHEHUN C
apaMeTPOM.

Pemenue cucrem
YpaBHEHUN — IPUMEHEHHE
METO/1a MOJICTAHOBKH, METO1a
anreOpanvecKoro CI0KEHUs,
rpaduIecKoro MeToa.
Hcnonws3oBanue
anreOpanvdecKkoro

MeToa (MeToaa
PaBHOCUJIBHBIX
npeoOpazoBaHMiA) —
YIPOILIEHNUE YPAaBHEHMUS,
MIPUBEJICHUE K 1IEJIOMY BHU]Y,
CMEHa 3HAaKOB BCEX YJICHOB.
Pelmienue HepaBeHCTB U UX

CHUCTECM.

Koopaunats! u
rpaduky.
OyHKIMU

24

bubnunorexa [IOK
https://m.edsoo.ru/7f415b90

[Toctpoenue rpadukos,
UCCIIEIOBAaHMSI CBOMCTB

GbyHKIUI 1 peleHue 3a1au.



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

IToBTOpEHUE N
00o6mieHne

bubnuoreka [IOK
https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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8 KUIIACC

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

Ne i/t

KoaudecTBO 4acoB

Bcero

KoHuTtpois
HbIE
padoThI

IIpakTH
yecKkHne
padoTsI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3zoBaTte/ibHbIE

pecypchbl

OcHOBHBIE BHABI
IeATeJIbLHOCTH

Yuciaa n
BEIYMCIIEHUS.

KBanpaTHbie KopHH

15

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

N3yuyenue onpeneneHus
KBaJPaTHOTO KOPHSI —
N3yuenne cBOWCTB
apru(dmMeTnyecKkoro KBaJapaTHOTO
KOPHSI.

VYrpouieHne BeIpaXeHUi ¢
KBaJPAaTHBIMU KOPHSIMH.
CpaBHEHHE BBIPAKEHUN C
KBaJIpaTHBIMU KOPHSIMHU 0e3
BBIUHCIICHUH.
JlokazaTenbCTBO TOXKACCTB €
HCIOJIb30BAHNEM CBOMCTB
KOpHEil.

Brruncienue 3HaueHui
BBIPAXKEHUI, cofepKaIInux
KBaJIpaTHbIC KOPHHU.

Pemenue 3a1a4, CBSI3aHHBIX C
reOMeTPUUECKUMU (PUTYpaMHu.

Yucna u
BBIYHCIICHHS.
CreneHs ¢ 1eJIBIM
rmokasarejieM

bubnunorexa [IOK
https://m.edsoo.ru/7f417af8

W3ydeHne onpeneneHus
CTEIEHHU C LEJIBbIM ITI0KA3aTEIEM.
N3yyeHue CBONCTB CTENEHEH C
L(EJIBIM [T0KA3aTeJIeM.

[TpeoOpa3oBaHue BhIpaKEHHIH,



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

coICprKalux CTCIICHU C
OCJIBIMU ITOKa3aTCIIIMHU

N3yyenue onpeneneHus
KBaJpaTHOIO TPEXWICHA
N3yyenne kopHEN KBaJApaTHOTO
TpEXWICHA

N3yuenune pa3noxeHus

Anrebpanyeckue KBaJIpaTHOTO TpEXUJIeHa Ha
BBIPAXKCHU. 5 bubnuoreka [JOK MHOXHUTEIN
KBanpaTublii https://m.edsoo.ru/7f417af8 N3yuenne Teopemsl Bueta
TpEXUIIeH Pemenwue 3a1a4 Ha HaX0XICHUE
KOpHEN
Pemenue 3agau Ha pa3noxxkeHue
TpEXWIeHa HA MHOXHUTEIIN
Pemenue 3a1a4 Ha BbleNIeHUE
MOJIHOTO KBaJpara
N3yuenne nonarus
anreOpanveckoit Apoou
N3yueHne 0CHOBHOIO CBOICTBA
anreOpanveckoit Apoou
HN3yuenune npaBui1 IelCTBUH C
AnreOpanveckue e P
anreOpanvdecKuMu apo0sMu
BBIPAYKEHUS. bubnuoreka [JOK
15 Pewienue 3amay Ha ClOXKEHUE U
AnreOpanyeckast https://m.edsoo.ru/7f417af8
BBIUMTAHUE alreOpandeckux
1poOb

npo0eii ¢ 0MHAKOBBIMHU
3HaMEHATEIISIMH.

Penrenue 3a1a4 Ha CIIOXKEHHE U
BBIUMTAHHE ANITeOpanvIecKux
Ipobeii ¢ pa3HbIMH



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

3HaAMEHATEIISIMU.
Pewenue 3agau Ha yripouieHue
BBIPAKECHUI, COJIEPIKALNX
anredpandeckue 1poodu

YpaBHeHusa u

N3yyenue CTpyKTypsl
KBaJPaTHBIX YPaBHEHUU
Penrenue 3agad ¢ IOMOIIBIO
KBaJPaTHBIX YPABHEHUN,

HEpaBEHCTBA. bubnmnoreka [HOK
15 OcBoeHue METOI0B pelleHus
KBagpartusie https://m.edsoo.ru/7f417af8 .
KBaJIPATHBIX YPaBHCHHUIA,
ypaBHEHUS
KOTOpBIE TIOMOTAIOT ONPEAETUTh
KOJIMYECTBO KOPHEW M HAWTH UX
TOYHBIC 3HAYCHHUS
Pemienue ypaBHEeHHI pa3HbIX
BU/JIOB.
Hcnonap3oBanne METOIOB
pelIeHus.
[IpumeHeHne TOKIECTBEHHBIX
npeoOpa3oBaHUil IPU PEIICHUN
YpaBHeHud u YpaBHECHUH.
HEpaBEHCTBA. 13 bubnmnoreka HOK Pemenne HepaBeHCTB pa3HbIX
CucreMsl https://m.edsoo.ru/7f417af8 BUJIOB.
ypaBHEHUI Hcnonb3oBanue MeToqa

UHTEPBAJIOB JUIS PEIICHUSI
HEPABEHCTB, B TOM YHCJIC
JIpOOHO-paIMOHATBHBIX U
BKJTIOYAOIIUX UPPALMOHAIBHBIE
BBIPKCHUSI.

Penrenue cucrem ypaBHEHHUH.



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

Perienue TeKCTOBBIX 3a71a4

anreOpanyeckuM crocooom

YpaBHeHusa u

N3yyenue onpeneneHui
HEPABEHCTB U UX CBOMCTB.

bubnuoreka [JOK N3ydenne paBHOCHIBHOCTH
7 HEpPaBEHCTBA. 12
https://m.edsoo.ru/7f417af8 HEPaBEHCTB — €CJIM MHOXKECTBA
HepasencrBa o
UX PEUICHUH COBIAIAI0T
N3yyeHue CBONCTB HEPABEHCTB
N3yuyenue omnpeneneHus
g OyHKIHN. 5 bubmorexa [JOK " P :51 .
OcHOBHbBIE IOHATHUS https://m.edsoo.ru/7f417af8 (bny(HHH’ CHOCODOB €€ SAAATHA,
CBOWCTB W peIlIeHHe 3a1ad.
N3yuyenue omnpeneneHus
9 Oyrkwm. 9 brbmorexa [TOK ) y:i 1207 cnolc):OJ(ISOB €€ 3amanus
Yucossle GyHKIUH https://m.edsoo.ru/7f417af8 va H, A ’
CBOMCTB U pelIeHue 3a1au.
10 [ToBTOpEHME U 6 bubmuoreka [IOK
00001IeHNe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME
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9 KUIIACC

KosnyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Kontpoas | IlpaxkTn (undposbie)
Ne n/m | pasjgenoB u Tem
Bcero HBbBIE yeCcKHue 06pa30BaTe.m>m>1e OcHoBHBIE BHUABI ICATCJIBbHOCTH
NPorpamMmbl
padoThI padoTsI pecypchl

N3yuenne nonarus

Yucna u JICWCTBUTEIbHBIX YUCE.

BBIYMCIICHUS. 9 bubmuoreka [JOK PaccmoTtpeHnne cBolicTB

JleiicTBuTENbHBIC https://m.eds00.ru/7f419d08 JICCTBUTEIIBHBIX YHCE].

qyucia Pemenne ynpaxxHeHHi o TeMe
«JlericTBUTEIbHBIC YUCTIAY.
Pemenne ypaBHeHU -
HaXO0XJEHNE BCEX KOPHEU WU
JI0Ka3aTeJIbCTBO, YTO UX HET

YpaBHeHUd 1
Penienue HepaBeHCTB - MOUCK

HEpPaBEHCTBA. bubnuorexa [JOK . .

. 14 1 BCEX 3HAUEHU NMEPEMEHHOM, MpH
YpaBHeHUs ¢ OJTHOM https://m.edsoo.ru/7f419d08
. KOTOPBIX HEPABEHCTBO CTAHOBUTCS

[IEPEMEHHOMN
BEPHBIM
N3yyeHue paBHOCUIBHOCTH
YpaBHEHUI U HEPaBEHCTB
Pemenue ypaBHeHUI pa3HbIX
BH/JIOB.
Hcnonp3oBanne METO0B

YpaBHeHusa u

bubnmnoreka HOK peLIeHus.
HEPABEHCTBA. 14 1

Cucremsbl ypaBHEHUH

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

IIpuMeHeHNnEe TOKAECTBEHHBIX
npeoOpa3oBaHuil MpH pelIeHNH
YpPaBHEHUH.

Pemenne HepaBEHCTB pa3HbIX



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

BHUJIOB.
Hcnons30BaHue METO1a
WHTEPBAJIOB JJIs PEIICHUS
HEPAaBEHCTB, B TOM YHUCIIE JPOOHO-
palMOHANTBHBIX U BKIIFOUAIOIINX
UPPALMOHAIILHBIC BBIPAKEHUS.
Pemenne cucreMm ypaBHEHU.
Pemrenne TeKCTOBBIX 3324

anredpanvdeckum crnocooom

YpaBHeHud u

N3yuenue onpeneneHui
HEPABEHCTB U UX CBOMCTB.

bubnuoteka [JOK N3yueHnue paBHOCUIBHOCTH
HEPaBCHCTBA. 16
https://m.edso00.ru/7f419d08 HEPABEHCTB — €CJIM MHOYKECTBA UX
Hepasenctpa .
perieHui COBIaaroT
N3ydenune cBOMCTB HEPABEHCTB
N3ydenune omnpeneneHus
— 16 bu6moreka [IOK o 5 .
KIMH, CITOCO00B €€ 3a1aHust
e https://m.edso00.ru/7f419d08 va T, a ’
CBOWCTB U pelICHUE 3a/1a4.
N3ydenune noHATHS YUCIOBOM
[IOCJIEI0OBATEILHOCTH.
PaccmoTtpenune crioco0oB 3aaHus
Yucnoswie 15 bub6nunorexa [IOK IIOCJIEIOBATEIILHOCTEN.
MOCJIe0BaTEIbHOCTHU https://m.edsoo.ru/7f419d08 N3yyeHue cBOWCTB YNCIOBBIX
[IOCJIEI0BATEILHOCTEM.

Pemenue 3aJa4, CBA3aHHbIX C
OoCJICA0OBATCIIbHOCTAMMU.



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

[ToBTOpEHuUE,
0000111EeHKE, 18 bubnuoreka [IOK
CHCTEeMaTH3aIus https://m.edsoo.ru/7f419d08
3HaHUU

OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBbI
7 KIIACC
Kon . o
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
HPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
1.1 BEITIONTHATE, cOYeTast YCTHBIC M MUCHMEHHBIC TPUEMBI, apu(hMETHICCKIE ICHCTBUS C PAITMOHATLHBIMA YHCIIAMHU
1 Haxonuth 3HaueHus YMCIOBBIX BBIPAKEHUH, MPUMEHSTh Pa3HOOOpa3HbIe CTIOCOOBI U MPUEMBI BBIUMCICHUS 3HAUYCHUN
' JTPOOHBIX BBIPAKEHUH, COJEPKANUX OOBIKHOBEHHBIE U JCCITUYHBIC APOOH
13 [TepexomuTs OT OmHOM (OPMBI 3aMKMCH Yuced K Apyrou (mpeoOpa3oBHIBATh JNECATUYHYIO JAPOOh B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECITUUHYIO, B YaCTHOCTH, B OECKOHEUHYIO JECSITUUHYIO IPOOb)
14 CpaBHUBATH U YIOPSAIOUMBATH PALIMOHAIIbHBIC YUCIIA
15 OKpyTJaTh yncaa
16 BbINONHATE NPUKUAKY U OLEHKY pe3y/bTaTa BBHIYMCICHUH, OLEHKY 3HAYeHHH YMCIOBBIX BbIpaKeHUH. BBINONHATH
' JEMCTBHS CO CTENCHIMH C HATYPaJbHBIMH MOKa3aTeIsIMU
1.7 [IpuMeHSTh IPU3HAKK JEIUMOCTH, Pa3I0KEeHHEe Ha MHOKUTEIN HATYPaTbHBIX YHUCENT
PemaTh mpakTHKO-OpUEHTUPOBAHHBIE 33]aUH, CBSI3aHHBIE C OTHOIIIEHHEM BEIMYWH, TPONOPIIMOHATBHOCTHIO BEIMYHH,
1.8 MPOLIEHTAMHU, UHTEPIPETUPOBATh Pe3yIbTaThl PEIICHUS 3a/ad C Y4€TOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBONCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnreOpandeckue BhIpaXKeHUS




Hcnonp3oBaTh anreOpanuecKyrd TEPMHHOJIOTHIO M CHMBOJIHMKY, IPUMEHATh €€ B IIPOIECCE OCBOEHUS Y4eOHOTO

2.1
Marepuaina

2.2 Haxonuth 3naueHust OyKBEHHBIX BBIPAKEHUHN TTPH 3aJaHHBIX 3HAUCHUSIX IEPEMEHHBIX

23 BoinonHATe peoOpa3oBaHusl LENOT0 BBIPAXKEHHUSI B MHOTOWIEH MPUBEICHUEM IMOJOOHBIX CIAraeMbIX, PACKPBITHEM
' CKOOOK

54 BbINoyHATE YMHOKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOYJI€HAa Ha MHOTOWIEH, NMPUMEHATh (pOpMysbl KBaJpara
' CYMMBI M KBaJjpaTa pa3HOCTH

25 OcymiecTBIATh Pa3iioKEHUE MHOTOUYWIEHOB Ha MHOXHUTENIN C MOMOIIBIO BHIHECEHUS 3a CKOOKM OOIIEro MHOKUTEN,
' IPYNIHUPOBKU CIaraeMbIX, IpUMEHEHHs] GOPMYI COKPAIIEHHOTO YMHOKEHHUS

26 [IpumensTh npeoOpa3zoBaHUs MHOTOUYICHOB Ul PEIICHUS PAa3JIMYHbIX 337a4 U3 MAaTEMaTHKH, CMEXHBIX [IPEIMETOB, U3
' peanbHON NPAKTUKA

2.7 Hcnons30BaTh CBOMCTBA CTETICHEH C HATYPATbHBIMU MMOKA3aTEISIMU JJIs1 TPE0Opa30BaHMsI BRIPAKESHU
3 VYpaBHEHHs 1 HEPABEHCTBA

31 Pemate nuHelHbIE ypaBHEHHUSI C OJIHOM TEPEMEHHOM, MPUMEHSS MpaBUJIA Mepexofa OT HMCXOJHOTO YpPaBHEHHUS K
' paBHOCHIILHOMY eMy. [IpoBepsTh, sBIsIeTCs M YUCIIO KOPHEM ypaBHEHUS

3.2 [IpumensTh rpadguueckre METO bl IPH PEHICHUH JTUHEHHBIX YPaBHEHUHN U UX CUCTEM

3.3 [TopOupath npuMepsl nap Yncen, ABISIOIUXCS PeICHUEM JIMHEHHOTO YpaBHEHHUS C JIBYMsI IEpEMEHHBIMU

34 Crtpouth B KOOPAMHATHOM TJIOCKOCTH I'papuK JTUHEHHOrO ypaBHEHHS C JBYMS MEPEMEHHBIMU; MOIb3YACh Ipadukom,
' MIPUBOJIUTH MPUMEPBI PELICHUS YPaBHEHHUS

3.5 Pemath cucteMsl IByX TMHEWHBIX ypaBHEHUH C IByMS IIEpEMEHHBIMH, B TOM YHUCIIE TpadudecKu

36 CocraBnaTh W pemiath JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpPAaBHEHWI MO YCIOBUIO 3aJauu,
' WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJTYYEHHBIN pe3ynbTaT
4 Koopaunats! u rpadpuku. @yHKIuu




N300paxkaTh Ha KOOPAMHATHON MPSMON TOYKHM, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAMHATAaM, JIy4Hd, OTpPE3KH,

1 WHTEPBAJIbI, 3aIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha aJIre0pandeckoM SI3bIKe
4.2 Otmeudats B KOOPIAMHATHOM MJIOCKOCTH TOUYKH 110 33/IaHHBIM KOOPJAWHATaM
4.3 Crpouts rpaduku muHeHHbIX QyHKIUH. CTpouTs rpaduk GyHKINUU Y = [X|
W OnwuceBaTh € MOMOIIBIO (DYHKIMI W3BECTHBIC 3aBHCHMOCTH MEXKIY BEJIWYMHAMHU: CKOPOCTh, BPEMs, PAaCCTOSHUE,
' LIEHY, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOThI
4.5 Haxonuts 3HaueHne (pyHKIMM 110 3HAYEHHIO €€ apryMeHTa
46 [lonumars rpaduyeckuit crnoco0 NPEACTaBICHHUS W aHalU3a HHQOpPMAIMM, HW3BJIEKaTh U HHTEPIPETHPOBATH
' nH(pOpMaLIKIO U3 TPAPUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEHN
8 KIIACC
Koxn N .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHON 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111ero
NPOBEPsIeMOro oBpazoBams
pe3yJabTaTa
1 Yucna 1 BEIYMCICHUS
11 Hcnonbs3oBaTh HayajdbHbIE IPEJICTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHMCEN A CPABHEHUS, OKPYIVIEHUS U
' BBIUMCIIEHUH, N300paXkaTh JICHCTBUTENIbHBIE YHCIIA TOUYKAMH Ha KOOPIUHATHON IPSAMOii
[IpuMeHsaTh mNOHATHE apU(METHUYECKOIO KBAJpaTHOIO KOPHS, HAXOJUTh KBAaJpaTHbIE KOPHHM, MCIOJbB3YS IIpH
1.2 HE00X0AMMOCTHU KaJIbKYJISTOP, BBINOJIHATH IPe0Opa3oBaHus BBIPAKEHUH, COlepKAIMX KBAJApaTHbIe KOPHHU, UCHOJb3Ys
CBOMCTBA KOpHEU
1.3 Hcnonp3oBaThk 3amMcH O0OIBIINX U MaJIbIX YHCEIN € TIOMOIIBIO AECATHUHBIX Jpo0el u cTenenelt uucna 10
2 AnreOpandeckue BbIpaXKeHUs
2.1 [IpuMeHsATh MOHATHE CTETIEHH C LENbIM MOKa3aTeNeM, BhINOJIHATh TPeoOpa3oBaHus BEIPAKEHUH, COAEPIKAIINX CTEIEHN




C IICJIBIM ITOKa3aTCJIEM

BbINONHATE  TOXKIECTBEHHbIE IMpeoOpa3oBaHMs pallMOHAIbHBIX BBIPDAKEHWH HA OCHOBE IIpaBWJI JEMCTBUIM Haj

22 MHOTOWIEHAMH U aIre0panyecKuMu ApoosMu
2.3 PacknaapiBaTh KBaipaTHBIN TPEXUIEH Ha MHOKUTENIN
54 [TpumensTh peoOpa3oBaHus BBIPAKECHUH I PEICHHUs Pa3IMYHBIX 337ad U3 MAaTEMaTHKH, CMEXHBIX MPEIMETOB, U3
' peanbHON NPAKTUKA
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Pemats nuHelHble, KBagpaTHbIE YpPaBHEHMsSI U pAlMOHAJbHBIE YPAaBHEHHUS, CBOJSIIMECS K HUM, CHUCTEMBI JBYX
' YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
[IpoBoauTh mpocTeiiire ucciaeoBaHusl YpaBHEHUM U CHCTEM ypaBHEHHI, B TOM YHUCIIE C IPUMEHEHHEM rpa@uuecKux
3.2 Ipe/cTaBiIeHU (ycTaHaBIMBaTh, UIMEET JIM ypaBHEHUE WM CHUCTEMa ypaBHEHUHN pELIeHUs, €ClI UMEET, TO CKOJIbKO, U
npoyee)
33 IlepexoauTk OT cOBECHOM (GOPMYINPOBKH 337a4M K €€ anredpanyeckoid MOAEIH C IOMOIIbIO COCTaBJICHUS! YPaBHEHUS
' WJIM CUCTEMBl YPAaBHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4H MOJIYYECHHBIN Pe3yNbTaT
[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLECHKH, PEIIaTh JMHECHHBIE HEPABEHCTBA C OJHOMU
3.4 NIEPEMEHHOM M HUX CHCTEMBl, JaBaTh IpapUUECKyl WILIIOCTPALMI0O MHOXKECTBA PELICHUH HEpaBEHCTBA, CHCTEMbI
HEPABCHCTB
4 OyHKIMH
i1 [TonuMaTh ¥ UCHOIB30BATh (YHKLHMOHAIbHbIE OHATHS U A3bIK (TEPMHUHBI, CHMBOJIMUYECKUE 0003HAYECHHUS), OTIPEIEIATh
' 3Ha4YeHHe (QYHKIUH 110 3HAUCHHUIO apTyMEHTa, ONPe/IeNIATh CBOWCTBA (QYHKIMHU 110 €€ rpaduKy
Ctpouts rpauku 3JeMEeHTapHbIX (QYHKIUHI BUA:
4.2 y=k/x

Y

=X2,y = X3, Y = ||, oUCBIBaTh CBOMCTBA YHCIOBOM PyHKIIMHU 1O €€ rpaduky




9 KUIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NIPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
1 Yucna v BBIYMCICHUS
11 CpaBHUBaTh U YIOPAI0UMBATH PAllMOHAIbHBIE U UPPaLlMOHAJIbHBIE YUCIIa
1o BoinonHaATe apudmernueckue ACUCTBUS C PAlMOHAIBHBIMHM YUCIIAMM, COYEeTasl YCTHbIE M MUCbMEHHbIE MPUEMBL,
. BBITIOJIHATH BBIYUCIICHUS C UPPALMOHATbHBIMU YHCIAMU
1.3 Haxonuth 3HaueHus cTeneHeil ¢ HesbIMU MOKa3aTeNsIMU U KOPHEH, BBIYUCIIATh 3HAYEHHs YUCIIOBBIX BbIPAKEHUN
14 Okpyriarh JeMCTBUTENbHBIE YKCIA, BBINOJHATh NPUKUIKY pe3yJbTaTa BBIYUCICHUN, OLIEHKY YHCIIOBBIX
' BBIPAKECHUUN
2 VYpaBHEHHs 1 HEPABCHCTBA
”1 Pemats nuHelHbIE W KBagpaTHbIE ypaBHEHUS, YpPaBHEHHUS, CBOJSALIMECS K HUM, MpocTeimue ApoOHO-
- paloHaIbHbIe ypaBHEHUS
29 Pemath cucreMbl ABYX JUHEHHBIX YpaBHEHUN C JABYMs MEPEMEHHBIMU M CHUCTEMbI JIBYX YpaBHEHHUH, B KOTOPBIX
- OJIHO YpaBHEHUE HE SBISETCS JTUHEHHBIM
’3 Pematp TekcToBBIE 3a/auM anreOpandyeckuM CIocoOOM C MOMOIIBIO COCTABIICHUS YPABHEHHUS WM CUCTEMBI JIBYX
- ypaBHEHUH C ABYMS IEPEMEHHBIMU
[IpoBoauTh mNpoCTEHIIME HCCIENOBAHUS YPABHEHMM M CUCTEM YPaBHEHHWH, B TOM 4YHCIE C NPUMEHEHHEM
2.4 rpaduuecKux MpecTaBIeHUN (HapuMep, yCTaHABINBATh, UMEET JIM ypaBHEHHE WM CHCTEMa YpPaBHEHHH peleHus,
€CIIM UMEET, TO CKOJIBKO)
2.5 Pemate nuHeliHble HepaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pelICHHE HEPABEHCTB Ha YMCIOBOU




HpSIMOﬁ, 3alMUCbIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB

Pemate cHCTEMBI JIHMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKJIIOYAIOIIUC KBAAPATHOC HCEPABCHCTBO,

= n300pakaTh pelIeHNe CHCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSIMOIA, 3aIMCBHIBAThH PEIICHUE C TIOMOIIBI0 CHMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA [P PEIICHUN PA3IUYHBIX 33124
3 OyHKIUN
PacnioznaBath (yHKUIMH H3ydeHHbIX BUIOB. [loka3piBaTh CXE€MaTHYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM
3.1 wiockoctu TrpadukoB QyHkumit Buma: Y=Kkx, y=kx+b, y=k/x, y=ax?+bx+C, B 3aBUCHMOCTH OT 3Ha4YCHUIi
K03(h(UIIMEHTOB, OUCHIBATH CBOICTBA (PYHKIMI
39 [Toxa3eIBaTh CXeMAaTHYECKH PACIIONIOKEHHE HAa KOOPMHATHON TUIOCKOCTH rpadukoB GyHKIui Buma y = VX, Y = x| u
- OTHCHIBATh CBOMCTBA (DYHKIUI
33 Crpouth 1 M300paXkaTb CXEMaTHYECKU TI'paUKH KBaJpAaTUYHBIX (DYHKIUH, ONMHUCHIBATh CBOMCTBAa KBAaJPAaTHUHBIX
' dbyHKIIMIA 110 UX rpaduKam
34 Pacnio3HaBate KBaJpaTu4Hy0 QyHKLHUIO 10 (GopMysie, IPUBOAUTH IPUMEPHI KBaAPATUUHBIX (PYHKIUI U3 pealbHON
' AKHU3HU, (PU3UKU, TEOMETPUN
4 Apugmernueckas 1 reoMeTpudeckas Iporpeccuu
4.1 Pacrnio3HaBathk apupMeTHYECKYIO0 U T€OMETPUYECKYIO IPOTPECCUH IIPU Pa3HbIX ClIOcO0axX 3aJaHus
42 BbINONHATE BBIYMCIEHUS C HUCHOJNb30BaHUEM (GOpMYI N-ro wieHa apu(pMETHYEeCKOH U TI'e€OMETPUYECKOi
- IIporpeccuii, CyMMbI IEPBBIX N UIEHOB
4.3 N306paxaTh WieHbl OCIE10BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH
4 Pemare 3amaun, cBsI3aHHbBIE C YHMCIOBBIMM IOCIIEOBATEIBHOCTAMH, B TOM YHCIE 3a7a4yll U3 PealbHOM >KHU3HHU (C

UCIOJIb30BAHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOJIOTUH)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYMCICHUS

11 Jpo6u 0OBIKHOBEHHBIE U JECSTHUYHBIE, ITEPeX0/l OT OAHOM (hopMbl 3amucH apodeil k apyroil. [loHsTue panuoHasbHOTO
' 4lClia, 3al1UCh, CPABHEHUE, YIIOPSA0YNBAHUE PALTMOHATIBHBIX YHCEI

1.2 Apudmernueckue AeMCTBUS ¢ palliOHAIbHBIMU YKcIaMU. Perienne 3a1au U3 peaabHON MPaKTUKK Ha YacTH, HAa Jpoou

13 CreneHpb ¢ HaTypaJlbHbIM IOKa3aTelieM: OIlpe/eieHne, MpeoOdpa3oBaHne BhIPAKEHUN Ha OCHOBE OIpPEAETICHHS, 3alKCh
' OOJIBIINX YUCEN

14 IIponeHTsl, 3anuch NPOLIEHTOB B BUE ApoOU U IpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33/1a4M HA MPOLEHTHI, pEILICHUE
' 3a7a4 U3 peaJbHOU MPAKTUKHU

1.5 IIpumeHeHNne IPU3HAKOB AECIUMOCTH, Pa3JIOKEHUE HA MHOYKUTEIN HATYPAJIbHBIX YUCEIl

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi K 00paTHask MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BhIpaXEHUs

2.1 IlepemenHbI€, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. J[ONTyCTMMBIEC 3HAUEHUS IEPEMEHHBIX

2.2 IIpencraBineHue 3aBUCUMOCTH MEX/ly BeITMUMHAMHU B Buje (GopMyibl. Beruucnenus no gpopmynam

2.3 [Ipeo6pa3oBaHne OyKBEHHBIX BBIPa)KEHUI, TOXKAECTBEHHO PaBHbIE BhIPAXKEHHUS

2.4 CBoJicTBa CTENEHH C HATYPAIBHBIM [10KA3aTEIEM

2.5 Opnounnenbl 1 MHOTOWIEHBI. CTeneHs MHOrowieHa. CiiokeHne, BBIYMUTaHUE, YMHO)KEHHE MHOTOYJIEHOB

2.6 @opMysbl COKpAIIEHHOTO YMHOJXKEHHS: KBaJpaT CYMMBI M KBaapaT pasHocTu. Dopmysa pa3HOCTH KBaJIpaToB.




PaznoxeHne MHOTOYICHOB HA MHOXKHUTEIIH

3 YpaBHeHUS
3.1 VYpaBHeHMe, KOPEHb YpaBHEHUS, ITpaBHiIa MPeoOpa30oBaHusl ypaBHEHHUS, pABHOCHIBHOCTD YPaBHEHUH
3.2 JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, YACIIO KOPHEW JIMHEHHOTO YPaBHEHHUS], pELICHUE JIMHEMHBIX YPaBHEHHUU
3.3 CocraBieHue ypaBHEHUH 10 YCIOBHIO 3aJauu. Pelienne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUN
3.4 JIuneiiHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU U €T0 rpauk
35 Cucrema NByX JUHEHHBIX YpaBHEHHH C JIByMsl TIEpeMEHHBIMH. PelieHne cCUCTeM ypaBHEHUN CIOCOOOM TOJICTAHOBKH.
' [Ipumeps! penieHnst TEKCTOBBIX 3a7a4 C TOMOILbIO CUCTEM ypaBHEHUI
4 Koopaunats! u rpapuku. OyHkinun
4.1 Koopaunara Toukn Ha npssmMoit
4.2 Yucnossle MpoMexXyTKU. PaccTosiHMEe MeK Ty IBYMs TOYKaMH KOOPAMHATHOU MPSAMOM
4.3 [IpsimoyronpHas cucteMa koopaunat, ocu OX u Oy. AGcumcca u opAarHATa TOYKKA Ha KOOPAUHATHOM TIJIOCKOCTH
4.4 [Tpumepsr rpadukoB, 3aaaHHBIX hopMynamMu. UTeHne rpaguKkoB pealbHBIX 3aBUCUMOCTEH
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkmuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynkumu y = [X|
4.7 I'paduaeckoe pereHre TMHEHHBIX YPABHEHUH M CUCTEM JIMHEHHBIX YPaBHEHHI




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

v KBagparueiii kopenb u3 uucna. [lonstue o0 mppanroHadbHOM 4YHcie. JleCaTUYHbIE MPUOIMKEHUS HPPAIMOHATBHBIX
' gmcen

1 CBoiicTBa apu(pMETHYCCKUX KBAJIPATHBIX KOPHEH W WX NPUMEHEHHWE K MPEoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN W
' BBIUHCIICHUSIM. [[eiCTBUTENbHBIC YHCIIa

1.3 CreneHsb c 1enbIM MoKasaTeseM 1 €€ cBoiicTtBa. CTaHaapTHas 3alKiCh YUCia
2 AnreOpandecKkrie BRIpaXKeHHS

2.1 KBanpatueiii TpEXuiieH, pa3iokeHnue KBaJApaTHOTO TPEXWICHA HA MHOKUTETH

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoit 1poou

2.3 CrnoxeHue, BRIUUTaHNE, YMHOKCHHE, JICJICHHE aliTeOpandecKux Apooeit

2.4 PanmionansHbIe BRIpKEHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEeHHS 1 HEPABEHCTBA

3.1 KBagparHoe ypaBHeHHE, opMylia KOPHEH KBaapaTHOTO ypaBHeHUsA. Teopema Buera

3.2 Pemenue ypaBHeHU, CBOASIIUXCS K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiiue qpoOHO-pallMOHANBHBIE YPaBHEHUS

34 I'padmyeckas wuHTEepmperanusi ypaBHEHUW C JBYMsl TEPEMEHHBIMH U CHCTEM JIMHEHHBIX YpaBHEHHMH C JByMS
' nepeMeHHbIMU. [IpuMepsl perieHus: cucTeM HEJIMHEHHBIX YPaBHEHHH ¢ IBYMS IEPEMEHHBIMU

3.5 Perienne TeKCTOBBIX 3aJau are0pandeckuM crocoOom

3.6 UncnoBble HEPABEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM NTEpEMEHHON




3.8

PaBHOCHUIIBHOCTD HCPAaBCHCTB

3.9 JIuHeliHbIe HEPABEHCTBA C OJIHOM MEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
4 OyHKIIUU
4.1 [onsitne GpyHkuu. O6IaCTh OMPEICTCHUS 1 MHOXKECTBO 3HaueHUH pyHkmu. CriocoObl 3a1aHust QyHKITHIA
4.2 I'paduk pynkuuu. Yrenue cBoiicTB GyHKIUU 1O €€ rpaduKy
4.3 [Ipumeps! rpagukoB GyHKINN, OTpaKAIOIINUX pealbHbIE IPOIECCH
4.4 @OyHKIMH, OTIMCHIBAIOLIHME NMPSMYIO U 00paTHYIO MPOTOPIHMOHAIbHBIE 3aBUCUMOCTH, UX I'paduKu
4.5 OyHkumu y =x2,y = x3
4.6 Oynkuun y = [1X, Yy = |x|
4.7 I'padmyeckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna 1 BEIYMCICHUSA
11 PanonanbHble 4ucia, UPpaALOHATBHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE IECATUYHBIE IPOOH
T MHOXeCTBO NEHCTBUTENIBHBIX YHMCEN, ACHCTBUTEIbHBIC YHCIA KaK OECKOHEUHBbIE JIeCATUYHbIE JpoOu. B3aumHO onHO3HaAuHOE
' COOTBETCTBUE MEX/1y MHOKECTBOM JEHCTBUTEIbHBIX YUCENl U KOOPJUHATHOU NpsiMoii. CpaBHEHHE AEHCTBUTEIbHBIX YUCE
1.3 Apudpmernueckue 1eicTBUS ¢ AEHCTBUTEIbHBIMH YHCIAMH
W3mepenus, npubamkeHus, olieHKH. Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUPA, AIUTEILHOCTD NMPOLECCOB B OKPYXKAIOIIEM MUDE.
1.4 [TpubnmxéHHOEe 3HAUYE€HUE BEJIWYMHBI, TOYHOCTh MNpuOIMxkeHus. OkpyrieHue uMcen. I[Ipukuaka M OLEHKa pe3ylbTaToB
BBIYUCIICHUN




YpaBHEHHUs U HEPABEHCTBA

2.1 VYpaBHEHUSI C OAHOM NIEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Perienue ypaBHEHUM, CBOISAIIUMXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienue ypaBHeHNH, CBOIAIIUXCA K KBaJIPaTHBIM
24 buksanpatHoe ypaBHeHue. [Ipumeps! pelieHuss ypaBHEHUM TPETbel U YETBEPTON CTEIIEHEN Pa3IoKEHUEM Ha MHOKUTEIIN
2.5 Pemenue npoGHO-paliioHaIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0 Ipaduk
2.8 Pemrenne cucrem IByX TMHEHHBIX YPaBHEHHUN C IByMS ITIEPEMEHHBIMU
2.9 Pemrenne cucrem IByX ypaBHEHHH, OHO U3 KOTOPBIX JINHEWHOE, & APYrO€ — BTOPOW CTEIEHH
2.10 I'padmueckas nHTEpHIpETALIMS CUCTEMBI YPaBHEHUH C IByMsI TIEpEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 33124 anreOpandecKuM CIocoOoM
2.12 UwucnoBbie HEpaBEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHON
2.14 Pemienne cucrem TMHEHHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOMN
2.15 KBanpartHbeie HepaBeHCTBA
2.16 I'paduueckas MHTEpIIpeTALUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMU
3 OyHKIMH
3.1 KBanparuunas ¢pynkius, e€ rpaduk u ceoiicta. [Tapadona, KoopauHATHI BEPIIUHBI apad0JIbl, 0Ch CHMMETPHUH 1apadoIbl
3.2 I'paduku dpynkuuit y=Kx, y=kx+b u ux cpoiicta
3.3 I'paduku dynkuuit y=K/X, y = X% u ux coiicta
3.4 I'paduxu QyHKIMIA , U UX CBOHCTBA
4 YucnoBele NOCIEA0BATENBHOCTH




OmnpeneneHue U crocoObl 3a1aHKUs YUCJIOBBIX MOCIE0BAaTENbHOCTEH. 3a1aHNe MOCIEI0BATEIHOCTH PEKYPPEHTHON (hopmyItoif

1 u GopmyIoit N-To wieHa

4.2 Apudpmernueckas nporpeccus. Popmyibl N-To WwieHa apuPMETHIECKON MPOTPECCUH, CYMMBI TIEPBBIX N YWICHOB

4.3 I'eomerpuueckas nporpeccus. Popmyssl N-ro WIeHA FreOMETPUYECKON IIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB

44 N3o0pakenne 4ieHOB apu(PMETHISCKON U TEOMETPUIECKOM MPOTPECCUil TOUKaMHi Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHHBIN 1
' SKCIIOHEHIIMAIBHBINA POCT

4.5 CrnosxHble MPOLIEHTHI




INPOBEPAEMBIE HA OI'3 11O MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OFPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHU S

Kon
NMpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJibTaTaM 0CBOEHHS OCHOBHON 00pa3oBaTe/IbHOI
NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATUSMHU: MHOYKECTBO, IIOJMHOXKECTBO, OIEpallMd HAaJ MHOXKECTBAMH; YMEHHUE
OTIepUpOBaTh MOHATUSMU: Tpad, CBS3HBIM rpad, IepeBO, LUK, MPUMEHATh UX MPH PELIEHUH 3a/Jady; yMEHHue
WCII0JIb30BaTh TIpaHuecKkoe MpeICTaBICHHEe MHOXECTB JJsi OMHCAHMS pPEalbHBIX IMPOIECCOB U SIBICHUH, IMpH

PELIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHne omnepupoBaTh TOHSATHSMH: OIpPEIENICHHE, aKCHOMa, TeopeMa, J0Ka3aTelbCTBO, YMEHHE pPaclo3HaBaTh
WUCTHHHBIC W JIO)KHBIC BBICKAa3bIBaHWS, MPHUBOAUTH TPUMEPHI W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHHUS U

OTpULIAHUA BBICKA3bIBaHUU

VYmenune ONCpHUpOBaTh MOHATHUAMMU. HATypaJIbHOE YHCIIO, IIPOCTOC M COCTABHOC YHCJIO, ACITIUMOCTHb HATypaJIbHBIX
YUCCII, IPU3HAKW ACIUMOCTH, LEJI0€ YHUCIO, MOAYJIb 4YHCIA, OOBIKHOBEHHAS I[p06b n JaccCiaTHYIHasz ,Z[p06]':>,
CTaHI[apTHHﬁ BH/J 4YHKCla, palMOHAJIBHOC YHUCIIO, UppallMOHAJIBHOE YHCIIO, apI/Iq)MCTI/I‘ICCKI/Iﬁ KBaI[paTHBIﬁ KOPCHE,
YMCHHC BbIIIOJIHATD JIEUCTBUS C qucjiaMH, CpaBHUBATb W YHOPAAOYUYNBATH YHCIA, MNPCACTABJATH UYHUCIIA Ha

KOOp,HHHaTHOﬁ HpHMOﬁ, OKPYIUIATH YKCJIa, YMCHHC ACJIAaTh IPUKUAKY U OLCHKY pE3yJibTaTa BBIYHCIICHUH

YMeHue omnepupoBaTh IMOHATHUSAMH: CTENEHb C LEJIbIM II0OKa3aTeneM, apu(METHUECKHil KBaapaTHBIA KOpPEHb,
MHOTOUJIEH, anredpanydeckasi ApoOb, TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEMEHU OOJIbIIE €AMHUIIBL;
YMEHHUE BBINOJHATH pacuéThl Mo QopMmynaMm, MpeoOpa3oBaHUs LENbIX, JPOOHO-PALMOHANBHBIX BBIPAXKCHUN H
BBIPQXKEHUH C KOPHSMH, pa3jokKeHWe MHOTOYJICHAa Ha MHOXKMTENIH, B TOM YHCIE C HCHOJb30BaHUEM (GOpMYII

Pa3HOCTH KBAaJAPATOB U KBaJApaTa CYMMBbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YUCIOBOE PAaBEHCTBO, YPABHEHHE C OJTHOM IEPEMEHHOM, YUCI0BOE HEPABEHCTBO,
HEPaBEHCTBO C TIEPEMEHHOW;, yMEHHE pellaTh JIMHEHHbIE M KBaJApaTHBIC YpaBHEHHSA, APOOHO-pAllMOHATBHEIC
YPaBHEHUS C OJHOM NEPEMEHHOM, CUCTEMBbI JBYX JIMHEWHBIX YPAaBHECHMM, JIMHEHHBIC HEPABEHCTBA U MX CHCTEMBI,
KBaJIpaTHbIE U JAPOOHO-pAllMOHATIbHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM, B TOM YMCIIe MPHU PEIIEHUU 3a/1ad U3
APYTUX INPEAMETOB M NPAKTUYECKHUX 3aJady; YyMEHHE HCIOJIb30BaTh KOOPAMHATHYIO IPSIMYI0 M KOOPAWHATHYIO

IJIOCKOCTD JJIs1 N300pakeHUsI pellieHn YpaBHEHH, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKLUA, Tpaduk QYHKIUH, HYIH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MMPOMEXYTKH BO3pacTaHUs, YObIBaHMs, HauOOJbIIee W HAMMEHBINEE 3HAYCHHS (PYHKIIMH; YMEHHE OTIEPHPOBATH
MOHATHSAMH: TpsMas MPONOPLUUOHAIBHOCTh, JIMHEWHas (QyHKUMs, KBaapaTHuHas (QyHKuusa, oOpaTHas
MIPOMOPLIMOHAIBHOCTD, Mapabosa, runepbosa; yMEHUEe CTPOUTh rpaduku (yHKIHMM, HCMOIb30BaTh rpapuKu AJs
OIpENIENIEHUs] CBOICTB IPOLIECCOB M 3aBUCUMOCTEH, Ul pEIIeHUs 3ajad M3 APYruX Y4eOHbIX NPEAMETOB U

peasibHOM JKU3HH; YMEHHE BbhIpa)kaTh (hOpMyIaMHu 3aBUCHUMOCTH MEXIY BEIUYUHAMU

YMeHue omnepupoBaTh MOHATUAMH: TIOCIEIOBATEIbHOCTb, apupMeTHUecKas M TeOMETpHUYecKas MPOrpeccu;
YMEHHE HCIOJIb30BaTh CBOICTBA MOCIEA0BaTEIbHOCTEH, (hOPMYIIbl CYMMBI U OOILIEr0 YjeHa IpU pEelIeHUH 3ajad, B

TOM YHUCJIC 3aJla4 U3 JPYIux y‘Ie6HBIX NpEeaAMETOB U peanLHoﬁ KHU3HU

VYmenune peuiaTh 3aJa4u pasHbIX THIIOB (B TOM YHCJIIC Ha MOPOUCHTHI, J0JHW W 4YaCTH, ABHKCHHC, pa60Ty, LHEHY
TOBAPOB U CTOMMOCTBH IIOKYIIOK W YCIIYI', HAJIOI'H, 3ada4dud H3 obnactu yIIpaBJICHUA JIMYHBIMU H CEMEHUHBIMU
(I)I/IHaHCEIMI/I); YMCEHHE COCTABJIATH BbIPAKCHHA, YpPABHCHHA, HCPABCHCTBA U CHUCTEMbI 110 YCJIIOBHIO 3aJia4H,

HCCICA0BATh IMOJIYUCHHOC PCIICHHUEC U OLICHUBATDH HpaBI[OHO,Z[06HOCTL TIOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUSAMU: (Urypa, TOYKa, OTPE30K, HpsAMas, Jyd, JIOMaHas, Yrojl, MHOTOYTOJIbHUK,
TPEYroJIbHUK, PaBHOOEIPEHHBIH W PaBHOCTOPOHHUM TPEYroJIbHUKH, MPSIMOYIOJbHBIA TPEYrOJbHUK, MeJIuaHa,
OucceKTpuca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOJIbHUK, MapajuleJorpaMM, poM0O, MpsSMOYrOJbHMK, KBaJpar,

Tpalieliusa; OKPYXHOCTb, KpYyI, KacCaTclibHas; 3HAKOMCTBO C HNPOCTPAaHCTBCHHbBIMU (I)I/Il"ypaMI/I; YMCHHE pCIIaTh




3aga4dyd, B TOM YHCIC H3 HOBCGI{HGBHOﬁ JKM3HM, Ha HAXOKIACHUC TICOMECTPHUYCCKUX BCIWYHMH C INPUMCHCHHEM

M3YyYEHHBIX CBOMCTB (QUTYp U (PakToB
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YMeHne omnepupoBaTh MOHATUSMH: PABEHCTBO (HUIYp, PpaBEHCTBO TPEYrOJIbHHUKOB; MapaLIeNbHOCTh U
MEPIEeHIUKYIIAPHOCTD MPSAMBIX, YIOJI MEXIY MPSIMBIMH, MEPIEHIUKYISAP, HAKJIOHHAs, IPOEKLIUs, ogooue Gpuryp,
MOJ00OHBIE TPEYroJIbHUKH, CHUMMETPHUsS OTHOCHUTEIIBHO TOYKM M TPSIMOH; YMEHHE paclo3HaBaTh pPAaBEHCTBO,

CUMMETPHIO U Nojio0ue (puryp, napajyiebHOCTb U MEPIEHIUKYIIPHOCTD MPSIMBIX B OKPYXKAIOILIEM MHUPE

11

YMeHue onepupoBaTh TMOHATUSAMHU: JUIMHA, PAcCTOSIHME, Yrojl (BeJIMYMHA YIja, CHHYC M KOCHHYC YIJa
TPEeYroJbHUKA), IJIOLa/b; YMEHHE OLEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE
MPUMEHATh QOPMYIIBI IEPUMETPa M IUIOIIA MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTH U IUIONIAM Kpyra, o0bema
MIPSIMOYTOJIBHOTO NapaJlIeNeNuNe1a; YMEHHE MPUMEHITh IPU3HAKK PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMMeE
yIJI0B TpeyrojpHuka, Teopemy Iludaropa, TpUTOHOMETpPUYECKHE COOTHOIICHHS JUIsl BBIYMCICHUS JIJIUH,

paccTOSsTHUM, TIIoIaAei

12

YMeHne n300pakarh IMJIOCKHE (UTYPBl M UX KOMOWHAIIMH, MPOCTPAHCTBEHHBIC (UTYPHI OT PYKH, C TIOMOIIBIO

I‘Ie];)Té)KHhIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB I10 TCKCTOBOMY UJIM CUMBOJIBHOMY OITMCAHUIO

13

VYmenune ONCpHUPOBATh IMOHATHAMU. IPAMOYTIOJIbHAA CHUCTEMA KOOpJAWHAT, KOOPAWMHATBI TOYKH, BCKTOpP, CymMMa
BCKTOPOB, IMPOMU3BCACHNEC BECKTOPA HAa YUCJIO, CKAJIAPHOC IMPOMU3BCIACHUC BCKTOPOB, YMCHHUE HUCIIOJIb30BATH BEKTOPHL
U KOOpAWHATBI IJId MPEACTABJICHUA NJAHHBIX W PCHICHHUA 3aJla4, B TOM YHCJIC U3 APYIrUX y‘le6HBIX MpecaIMCTOB U

pETBHOM XKU3HU

14

YMeHue OIICPHUPOBATH IMOHATHAMMU: CTOJIOMKOBBIE U KpPYroBbIC OUAI'PaMMBI, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘ICCKOG,
MCIHaHa, HauOoJIblllece W HaWMMEHBIIEe 3HA4YCHUA, pa3dMax UYHUCIOBOIO Ha60pa; YMCEHHUEC  U3BJICKATD,
HUHTCPpUPCTUPOBATE U Hp606pa30BBIBaTB I/IH(l)OpMaI_II/IIO, NNpEACTAaBJICHHYIO B Ta6J'II/II_[aX U Ha [OuarpamMmax,
OTPAKAIOLIYIO CBOMCTBA U XapaKTCPUCTUKU PCAJIBHBIX IMPONECCOB U HBHCHHﬁ; YMCHHEC paCllO3HABATb U3MCHYHUBBIC

BCJIMYUHBI B OKPYKArOIEM MUPC
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YMeHue onepupoBarh MOHATUSAMU: CIy4alHbIA ONBIT (CIy4aWHbI SKCIEPUMEHT), 3JIEMEHTapHOE COObITHE
(3MeMEeHTapHBIM HMCXOJ) CIYyYaifHOTO OTbBITA, CIy4ailHOE€ COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HaXOJHUTh
BEPOSITHOCTH CIy4alHBIX COOBITHI B ONbITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE pelIaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Iepedopa M C HCHOJb30BaHHMEM IpaBUla YMHOXKEHHUS; YMEHHUE OIICHUBATh
BEPOSITHOCTH pEalbHBIX COOBITUH U SABJIEHUH, MOHUMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpPY)KaIOLIEM MHUPE U B JKU3HHM; 3HAKOMCTBO C IOHSTHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

VYMeHme BI)I6I/IpaTI) HO}IXO}IHHIHI;'I HSyquHBIﬁ METOA IAJid pCUICHUA 3aJa4u, IPUBOJUTH IMPUMEPBI MAaTEMATUUCCKUX
3aKOHOMepHOCTeﬁ B IIpUPOJAEC U XU3HU, PACIIO3HABATH IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNU B UCKYCCTBEC, OIIMCHIBATH
OTACJIbHBIC BBIAAOIIUECCA PE3YIbTAThI, IIOJTYYCHHEBIC B XOJA€ PAa3BUTHUA MAaTEMATUKN KaK HAYKH, IIPUBOJUTD ITPUMCEPHI

MaTEMaTUYECKUX OTKPBITUN U UX ABTOPOB B OT€UECTBEHHOW U BCEMUPHOW UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'3 IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

1.2 OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE IEPUOANYECKUE ApOOU

1.3 PanmonaneHelie yncna. Apudmerndeckue onepamnuy ¢ paluoOHaIbHBIMU YUCIIaMU

14 JeiicTButenbHble yncia. ApupMeTHyecKre onepamnnuy ¢ AeUCTBUTEIbHBIMU YHCIaMU

15 [TpuOnmxEHHBIE BRIYUCIICHUS, IPABUIIAa OKPYIJICHUS, TPUKUAKA U OLEHKA Pe3yabTaTa BHIYMCICHUN
2 AnreOpandeckue BhIpaXKEHUs

2.1 BbykBeHHbIE BhIpaKEeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

2.2 Crenens ¢ 1enbsiM mokasareneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3zareneM. CBoICTBa cTeneHn

2.3 MHorousieHsl

2.4 AnrebOpaunveckas 1po0b

2.5 Apudmernueckuil KOpeHb HaTypaIbHOU cTeneHu. J(elicTBUS ¢ apu(METUYECKUMU KOPHIMU HATYpallbHOM CTETIEHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

3.1 Lenble u ApoOHO-paloHanbHble ypaBHEeHHU. CHCTEMBI U COBOKYITHOCTH YPaBHEHHIA

3.2 Ienbie n ApoGHO-parMoOHaIbHbIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3a1a4
4 YucnoBele NOCIEA0BATENBHOCTH




4.1

IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN

4.2 Apudpmernueckas 1 reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
5) OyHKIMU
OyHKkuus, crnocodbl 3amanus yHkuuu. 'paduk dpynxmuu. OOnacTh onpeneseHus U MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm
5.1. ¢byukiun. IIpoMexyTku 3HakonoctosiHcTBa. [IpoMexyTku MOHOTOHHOCTH (PyHKIUU. MakCHUMyMbl U MUHHUMYMBI (DYHKIIHU.
Haubonp1iiee n HaumeHblllee 3Ha4eHHE (PYHKIIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha IpsiMO# M TIJIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue Gurypsl U UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOTOYTOJILHUKH
7.4 OKpYXHOCTh M KPYT'
7.5 W3mepeHne reoMeTpuyecKux BeIMYUH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 Komb6unatopuka




8.4

MmuoxectBa

8.5

I'padsr







