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AHHOTanus K padodeil nporpamme «AJjaredpa. 7-9 kiaace»

YMK Anre6pa. Maxkapsrue H.I'. (7,8,9 kmaccer) 2024-2025 yueOusbiii rog Pabouas mporpamma mo anredpe 7-9 kimaccos
11 ipeaMeTHol muHur yaeoHukoB FO.H. MakapsiueBa u ap. coctapiiena Ha ocHoBe @I"OC OOO0.

B mporpamme no anredpe yuTeHsl uaeu U noioxeHus KoHuenuuu pa3BuTusi MaTeMaTuieckoro oopasoanusi B Poccuiickoi
denepaunm.

HEJIM U3YUEHMA YUEBHOI'O KYPCA

Anrebpa sIBISETCS OJHUM M3 OIMOPHBIX KYpPCOB OCHOBHOTO OONIEr0 0Opa3oBaHMS: OHAa OOECIEYMBACT M3YYCHHE IPYTHX
JTUCITUTIINH, KaK €CTeCTBEHHOHAYYHOTO, TaK W TYMaHUTApPHOTO ITUKIIOB, €€ OCBOEHHWE HEOOXOIUMO IS TPOIOJDKEHUS
o0pa3oBaHHsl W B TOBCEIHECBHOW XW3HHU. Pa3BuTHE y 0O0ydYalOmMMUXCS HAYYHBIX MPEJCTABICHUN O MPOUCXOXKICHUH U
CYIIIHOCTH alreOpandecknx abCTpakimii, COCO0e OTPAKEHHS] MAaTEeMAaTHIECKOW HAYKOW SIBIICHUM U MPOIIECCOB B MPHUPOJE U
oOl1ecTBe, poJii MaTeMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IMO3HAHMM M B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHHUS W KAYECTB MBIIUICHUS, HEOOXOJUMBIX HJis aJlalTallid B COBPEMEHHOM IU(POBOM OOIIECTBE.
N3yyenue anreOpbl LeJIEHANpaBiIeHHO OOecreYrBaeT pa3BUTHE yMEHUs HaOJoJaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Pa3BUBACT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTh apryMEHTHPOBAHO OOOCHOBBIBATH CBOMW JCHCTBUS U
BBIBO/IBI, (OpMyNHpOBaTh yTBepkaeHus. OcBoeHHe Kypca anreOpsl oOecrneunBaeT pa3BUTHE JIOTUUECKOTO MBIUICHUS
0o0ydJarommxcsi: OHH WCHOJB3YIOT JEIyKTUBHBIC W WHIYKTUBHBIC PACCYXKICHUS, OOOOIIEHHE U KOHKPETHU3AIUIO,
abCcTparupoBaHue U aHAJIOTHUIO.

OCHOBHBIE JIMHUU KYPCA

B ctpykType mporpammel yueOHOro Kypca «Anredpa» i OCHOBHOIO 00IEero 0Opa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT
coliepKaTebHO-METOAMUeckre JMHUK: «Yuciaa ©  BBIYHMCICHUS», «ANTreOpanyeckue BBIPAKECHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHKIMM». Kaxkmas U3 3TuX copepKaTeIbHO-METOANIYCCKUX JTUHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIeT
W3Y4YCHUS Kypca, B3aUMOJICHCTBYS C APYTHMH €ro JHHUSAMU. B Xone u3ydennsi yaeOHOTO Kypca OOyJaroIIMMCs IPUXOIATCS
JIOTUYECKUA PACCYXAATh, UCIOJIB30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBsI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca
«Anrebpa» BKIIOUYEHBI HEKOTOPHIC OCHOBBI JIOTWKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pasjielaX MaTEeMaTHYECKOTO



o0Opa3oBaHMsi U CHOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIOIIMMKCS OCHOB YHHBEPCAJIbHOIO MAaT€MaTHYECKOTO S3bIKA.
ConepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» ABISETCS €ro MHTETPUPOBAHHBIA XapakTep.
Conepxxanue nuHUM «Yucna U BBIYMCICHUS CIYKUT OCHOBOM JUIsl ajdbHEMILIEro M3y4eHHUs MaTE€MaTHKH, CIOCOOCTBYET
Pa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHS I0JIb30BAThCSl aIrOPUTMaMHU, a TaKXKe
IPUOOPETEHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX JJIs NTOBCEAHEBHOM XKM3HU. Pa3BuTHE MOHATHS O YUCIE HA YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHusl CBSA3aHO C pAlUMOHATBHBIMU W UPPALMOHAJIBHBIMUA YHCIAMHU, (POPMUPOBAHUEM
IOPEJICTaBICHUA O JEHCTBUTEIBHOM YHCie. 3aBEpIICHUE OCBOCHHUS YHMCIOBOM JIMHUM OTHECEHO K CpeAHEeMYy OOIIeMy
oOpa3zoBanuto. Comeprkanue IByX alre0panyeckux JUHUN — « Anredpandeckue BhIpaKeHHUs U «Y paBHEHUSI U HEPABEHCTBA»
crocoOCcTByeT (QPOPMHUPOBAHUIO Yy OOYYaAIOIIMXCSI MaTeMaTHYeCKOro ammapara, HEoOXOJUMOro JUis pELIeHUs 3aaady
MaTeMaTHKH, CMEXHBIX MPEIMETOB U IPAKTUKO-OPHUEHTHPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOro oOuiero oopazoBaHUs
yueOHbII MaTepual IpynInupyeTcs BOKPYT pallMOHAIbHbBIX BbIpAXKEHUN. Aredpa JEMOHCTPUPYET 3HAUEHUE MAaTEMATUKH KaK
A3bIKA JUISL IOCTPOEHUSI MaTEMaTUUYECKUX MOJIENEN, ONUCaHus IIPOLECCOB U SIBIEHUM peaibHOrO mMupa. B 3agaun oOydeHus
anreOpe BXOAAT TakXKe JalbHEHIIee Pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOIO, B YaCTHOCTH, JJISi OCBOCHUS
Kypca HWHGOPMATUK{, M OBJIAJEHUE HABBIKAMU JEIYyKTUBHBIX paccyxkiaeHuil. IIpeoOpa3oBaHue CHMBOJIBHBIX (OpM
CIOCOOCTBYET Pa3BUTHUIO BOOOpa)KEHMsI, CIIOCOOHOCTENW K MaTemMaTHueckoMy TBopuecTBy. CozaeprkaHue (yHKIHOHAIBHO-
rpaduueckoil TMHUM HAIENCHO Ha MOJy4YeHHEe OOYyYaroIIMMHUCSA 3HAHUN O (PYHKIMIX KaKk BaKHEHIEH MaTeMaTH4ecKou
MOJEIN JUIsl ONMCAHMsSI W MCCIEAOBAHMSA Pa3HOOOpPA3HBIX IPOLECCOB U SBJIEHUN B INpUpoae U obmectse. M3yueHue
MaTepuaga CoCOOCTBYET Pa3BUTHIO y OOyYarOUIMXCsS YMEHHS MCIOJIb30BaTh Pa3jMUYHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA
MaTEMaTUKUd — CJOBECHBIE, CHUMBOJHMYECKHE, Ipauueckue, BHOCUT BKJIaJ B (OpMHpPOBAHHE MNPEACTABICHUH O pOJU
MaTEMaTHKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY MmlaHy B 7-9 kilaccax mzydaercs yueOHbINH Kypc «Anredpay», KOTOPbI BKIIOYAET CIeAYIOIIHEe OCHOBHbBIE
pasgensl conxepkaHusa: «Uucina M BBIYUCICHUA», «ANreOpandeckue BbIpXKEHUS», «YPaBHEHHs W HEPABEHCTBAY,
«Dynkuun». Ha nzyuenne yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce — 102 gaca (3 yaca B Hefienio), B 8
kiacce — 102 yaca (3 gaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HEZIEIHO).



IEPEYEHb VYYEBHMKOB (YMK) U TIIOCOBHMM, KOTOPBLIE HEOBXOJUMO WCIIOJIL30BATh JIJIA
OBECIIEYEHUA PEAJIM3ALA ITPOI'PAMMBI

1. YueOnuk Anre6pa 7 knacc bazobiii ypoBeHb. ABTopsl: FO.H. Makaperues, H.I'. Munmtok, K. 1. Hemkog, C.B. CyBopoBa
nop penakuueit C.A. TensikoBckoro. Mocksa «IIpocsemenue» 2023.

2. Yuebnuk Anrebpa 8 kmacc bazoBbeiii ypoBenb. ABTophl: FO.H. Makapsiue, H.I'. Munatok, K. 1. Hemkos, C.B.
CyBoposa nog penakuueit C.A. TensikoBckoro. Mocksa «IIpocseiienuey.

3. Yuebnuk Anrebpa 9 kmacc bazossiii yposersb. ABropsl: F0.H. Maxkapsrues, H.I'. Munniok, K. Y. Hemkos, C.B. CyBopoBa
nox peaakuuen C.A. Tenskockoro. Mocksa «IIpocsemenue.

4. Meroaunueckoe mocobue K mpenMeTHoi JmHuM yueOHuKoB mo anredpe HO. H. MakapeiueBa, H. I. Munmiok, K. .
HemkoBa u ap. Marematuka AJI'EBPA 7—9 knaccel ba3zoBsiil ypoBeHb MockBa «IIpocBenienue» 2023 2-e uznanue.



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsieTCS OAHUM M3 ONIOPHBIX KYPCOB OCHOBHOTO 00IIEero o0pa3oBaHus: OHA 00ECIIeUYMBACT U3yUCHHE IPYTHX
JTUCIMIUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK M TYMAHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAUMO HJisi MPOAOKEHHUS
oOpa3oBaHMsl MU B TOBCEIHEBHOHN >XM3HU. Pa3Butue y 0OydaromMXCsl HAay4HBIX MPEJICTaBICHUA O MPOUCXOXKACHUU U
CYLIHOCTHU anreOpandeckux aOCTpaKIHii, crioco0e OTpaKeHUsI MAaTEMaTUYECKOW HAYKOM SIBJICHUN W MPOIECCOB B MPUPOE U
o011ecTBe, pojid MaTeMaTHYECKOTO MOETUPOBAHMS B HAYYHOM IO3HAHHHM M B NPAKTHKE CIIOCOOCTBYET (hOPMHPOBAHUIO
HAYYHOTO MHUPOBO33PEHHUS M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX AJIsl aJanTalMd B COBPEMEHHOM LU(POBOM OOIIECTBE.
Nzydyenne anreOpbl obOecrieuynMBaeT pa3BUTHE YMEHUs HaOIIOJaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JACMCTBHSI M BBIBOABI, (POPMYIHPOBATH
yTBepxkaeHus. OcBoeHre Kypca anreOpbl o0ecreynBaeT pa3BUTHE JOIMYECKOTO MBIIIUIEHUS! 00YYarOIIUXCs: OHU UCIIOIb3YIOT
JeIyKTUBHBIE M MHIYKTHUBHBIE pacCyXIeHHs, 0000IIeHne U KOHKpeTHU3aluio, abcrparupoBanue u aHainoruto. OOydenue
anreOpe MpenarnoyiaraeT 3HaYUTEIbHbIN 00bEM CaMOCTOSITEIBLHON ACATEIBHOCTH O0YYaIOIUXCs, OITOMY CaMOCTOSTEIIbHOE
peleHue 3aa4 SBISETCS peaqn3alueil 1esITeIbHOCTHOTO MPUHIIUIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anrebpa» s OCHOBHOIO O0IIEero oOpa3oBaHHsS OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOANYECKHE TUHIH: «HYHCIa U BRIYUCICHUS», «ANredpandeckue BhIPaKEeHUN», « Y paBHEHHS U
HepaBeHCTBa», «DyHkum». Kaxaas u3 aTux comepkarenbHO-METOAUYECKUX JIMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3yYeHHUS Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JUHUSIMH. B xone usydeHus: yueOGHoro Kypca 00y4yaronmcs IpUxoauTcs
JIOTHYECKH PACCYKJIaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B mporpamMmy y4eOHOTO Kypca
«AnreOpa» BKIIOYEHBl HEKOTOpPHIE OCHOBBI JIOTHKH, IMPEACTAaBICHHBIE BO BCEX OCHOBHBIX pas3feliax MaTeMaTHueCKOro
o0pa3oBaHUsl U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOIIMMUCS OCHOB YHHUBEPCAJIBHOI'O MAaTEMaTHYECKOTO SI3bIKA.
ConeprkaTenbHON M CTPYKTYPHOU 0COOEHHOCTBIO Y4eOHOTro Kypca «Airedpay sSBISETCS €ro MHTEIPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUU «Yucna ¥ BBIUMCICHUS CIYXKUT OCHOBOM [UIsl JalbHEHIIET0 M3yYEHHsS MAaTeMaTHKH,
CIOCOOCTBYET PAa3BUTHUIO Y O0YUAIOLIUXCS IOTUYECKOTO MBIIUIEHUS, ((OPMUPOBAHUIO YMEHUS MOJIb30BAThCS AITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX ISl TIOBCEAHEBHOM >KM3HU. Pa3BuTHE MOHATHSA O 4MCIe Ha
YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHHUs CBSI3aHO C PALMOHAJIBHBIMH W HMPPALMOHAIBHBIMH YHCIaMHU, (pOpMHUpOBaHUEM



IOPEJICTaBICHUA O JEHCTBUTEIBHOM YHCie. 3aBEPIICHUE OCBOCHHUS YHMCIOBOM JIMHUM OTHECEHO K CpeAHEeMYy OOIIeMy
00pa3oBaHMHIO.

ConepkaHue JBYyX anreOpandyeckux JHMHUNH — «AJreOpamdeckue BBIpAXKEHHUA» U «YpaBHEHHS M HEPaBEHCTBA»
crocoOCTBYeT (OpMUPOBAaHUIO Yy OOYdYaIOUIMXCS MaTeMaTHYecKOro amnmapara, HEoOXOAWMOro i pelleHus 3aaad
MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX 3afad. Ha ypoBHe ocHOBHOro oOmiero oopazoBaHUs
y4eOHBI MaTepHal IpyNInupyeTcs BOKPYT PallMOHATbHBIX BhIpAKEHUN. Anredpa JeMOHCTPUPYET 3HAUCHUE MAaTeMAaTUKH KaK
S3bIKa JJIsl IOCTPOSHHSI MAaTEMaTUYECKUX MOJIEJIel, OMMCAaHUs MPOLIECCOB U SABJICHUH peanbHOro Mupa. B 3amaun oOydyenus
anreOpe BXOAT Takke JalibHeiIee pa3BUTHE aIrOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOT0, B YaCTHOCTH, AJISi OCBOCHHUS
Kypca uH(OpPMATHKH, ¥ OBJAJCHHE HaBbIKAMHU JEIyKTHBHBIX paccyxaeHuil. IIpeoOpa3zoBaHue CHMBOJIBHBIX (popm
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CIIOCOOHOCTEN K MaTEMaTHY€CKOMY TBOPUECTBY.

Coneprxanve QpyHKITMOHATBHO-Tpa(UUeCcKOi JIMHUK HAIICJICHO Ha MOJTy4YeHUuEe 00yJalonMMUCs 3HaHUN 0 (PYHKITUSIX Kak
Ba)KHEUIIIe MaTeMaTHUeCKOM MOJIENH AJIsi OMUCAHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUI B MPUPOJE U
oOmiectBe. M3yuyeHue Martepuana crnocoOCTBYeT pa3BUTHIO Yy OOy4alOMIMXCSl YMEHHUS MCIIOJb30BaTh pa3IUYHbIC
BBIpA3UTENIbHBIE CPEJCTBA SI3bIKAa MATEMATHKH — CJIOBECHBIE, CHMBOJIMYECKHE, rpaduyeckre, BHOCUT BKJIad B (POPMUPOBAHHE
NPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY MuiaHy B 7-9 kiaccax u3ydaercsl y4eOHbIM Kypc «Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIUE
OCHOBHBIE pazfelibl copepkanus: «Yucna u BIYUCICHUS», «Alredpandeckrue BhIpaKEHUS», «YPaBHEHUSI U HEPABEHCTBAY,
«DOYHKIUW.

Ha u3yuenune yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Hezenro), B 8 Kinacce —
102 yaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJleli0).



COJEPXXAHME OBYUYEHUA
7 KJIIACC

Yucna v BBIYMCICHUA

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO ] OT OAHOU (OopMbI 3anucu apodeit k Apyroi. [loHarue parmoHanTbHOTO
4yCcla, 3aluCh, CPAaBHEHHE, YIMOPSAOYMBAHME PAIlMOHANBHBIX 4HceNl. ApudmeTrueckue NeHCTBUS C paldOHAIbHBIMU
yuciamu. Pemenne 3a1ad u3 peanbHOM NMPAKTUKU HA YaCcTH, HA APOOH.

CrerneHb ¢ HaTYpaJIbHBIM MMOKA3aTEIEM: OMpEEICHIE, MPeoOpa3oBaHNE BHIPAKCHUN HA OCHOBE OTPENETICHUS, 3alHCh
Oonpmnx uucen. [IpolieHThl, 3anmKuch MPOLEHTOB B BUIE ApoOM M JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
MPOLIEHTHI, PELLICHHE 3a7]a4 U3 PEaJbHOM MMPAKTUKH.

[IprMeHeHre MPU3HAKOB AEIMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YUCEIL.

PeanbHbIE 3aBHCHMOCTH, B TOM YHCIIE TIpsiMasi 1 oOpaTHast IPOIIOPIIMOHATIEHOCTH.

AuredpanyecKue BbIPpaKeHUsA

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAKEHUS C MEepeMeHHOM. JlomycTumble 3HaUueHUs nepeMeHHbIX. [IpencraBnenue
3aBUCUMOCTH MEX1y BeIMYMHAMU B BUje popMyiibl. Beruncnenus no gopmynam. [IpeodbpasoBanne OyKBEHHBIX BbIPRXKECHHUI,
TOXXJICCTBEHHO PaBHBIE BBIPAKEHMsI, MpaBWiia MpeoOpa3oBaHMs CyMM WM TPOW3BEACHUH, MpaBWIA PACKPBITUS CKOOOK W
IPUBEACHUS TTOJTOOHBIX CIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHounensl 1 MHoOrowieHbl. CreneHb MHOTO4WwiIeHa. CloKEHUE, BbIUYMTAHUE, YMHOKECHUE MHOTOUYJIEHOB. DOpMYJIbI
COKpAIlEHHOTO YMHOXEHUS: KBaJApaT CYMMbl M KBajapaT paszHocTH. DopMyna pa3HOCTH KBaApaTtoB. PasznoxkeHue
MHOTOYJIEHOB HA MHOYKHUTEIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHeHue, KOpEeHb YpaBHEHMUsI, PaBUJIa TPeoOpa30BaHus ypaBHEHUS, pABHOCUIIBHOCTh YPABHEHHI.

JIuHerHoe ypaBHEHUE C OJTHOM NMEPEMEHHOM, YHCJIO KOPHEW JIMHEMHOIO YPAaBHEHUS, PEIICHUE JTUHEHUHBIX YPABHEHUM.
CocraBiieHUE ypaBHEHUI 10 YCIOBUIO 3a7a4u. PenieHne TeKCTOBBIX 337]a4 C MOMOIIbIO YPABHEHUM.



JluneiiHoe ypaBHEHHE C ABYMs MepeMeHHbIMH U ero rpadux. Cucrema ABYX JHMHEWHBIX YpPaBHEHUH C JBYMs
nepeMeHHbIMH. Perienne cucteM ypaBHEHHUI CIOCOOOM MOACTaHOBKH. [IpuMepsl pelieHus: TEeKCTOBBIX 3aJad C MOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKUIMHA

Koopaunara Toukn Ha npsamont. Yucnosbie mpoMexKyTKU. PaccTossHue MeXy 1ByMs TOUKaMH KOOPAWHATHOU MPSMOM.

[IpssmoyronbHast cuctema koopauHaT, ocu Ox u Oy. Abcuucca U OpAMHATa TOYKM HA KOOPAMHATHOM MIIOCKOCTH.
[Ipumeps! rpaduxos, 3amaHHbIx (popmynamu. Utenue rpadukoB peanbHbiXx 3aBucuMocTei. [lonstue ¢ynkmuu. ['paduk
dbyukiuu. CpoiictBa (yHkuuid. Jluneinas ¢yukiusa, e€ rpaduk. I'padux dbynkmuum y = [x|. I'paduyeckoe pemenue
JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIIACC

Yucna v BBIYMCICHUA

KBanpatsbiii kopeHb u3 uncina. Ilonsrue o6 mppaumoHasbHOM yucie. JlecsaTuuHble NpUOIMKEHUST UPPALMOHAIBHBIX
gucen. CBoicTBa apu(pMETHUECKUX KBAJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U
BBIUHCIICHUAM. Jl€HCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBokicTBa. CTaHAapTHAS 3alUCh YHACIA.

AnreOpanyeckre BbIpaXeHUSIAJIredpandyeckue BbIPaKeHHUs

KBaapaTHbIil TpEXWIEH, Pa3I0KEHNUE KBAAPATHOIO TPEXUWICHA HA MHOXKHUTEIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anreOpanueckoil Apoou. CiioxkeHue, BBIYMTaHUE, YMHOXKEHUE, JIEJICHHUE
anredpandeckux Apoode. ParmoHanbHble BBIpaXXEHUS U UX peoOpa3oBaHUE.

VYpaBHEHUS U HEPABEHCTBAY PABHEHUSI M HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢opmyrna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenme ypaBHeHui,
CBOJAILIMXCS K IMHEHHBIM U KBaJpaTHbIM. [IpocTrelimme 1poOHO-paloHalIbHbIE YPaBHEHHUS.

I'paduueckass uHTEeprpeTanys ypaBHEHUH C JABYMS IEPEMEHHBIMH U CHCTEM JIMHEHHBIX YpaBHEHHMH C JBYMs
nepeMeHHbIMU. [IprMepsl pereHust CUCTEM HEMMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.



UucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOU. PaBHOCMIIBHOCTE HEpaBEHCTB. JInHelHbIE
HEPABEHCTBA C OJTHOM NepeMeHHOM. CUCTEMBI TMHENHBIX HEPABEHCTB C OJHOW MTEPEMEHHOI.

OyHKIMNPYHKIUHA

[Tonsitue pynkuuu. O61acTh ONpEAEICHUs U MHOXKECTBO 3HaueHul pyHKuuu. CrnocoObl 3a1aHust PyHKIUH.

['paduk pyukiuu. Yrenune cBocTB GyHKIUU 1o e€ rpaduxy. [Ipumeps! rpadukoB QyHKINNA, OTpaXKAONIUX peabHbIE
IPOLIECCHI.

OyHKIMH, OMUCHIBAIOIIUE IPSIMYIO U OOPAaTHYIO TPOMOPLHUOHATIbHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIMN y = x2, y =
x3, y = \x, y=|x|. ['paduueckoe pelIeHne ypaBHEHHUI 1 CUCTEM yPABHEHHIA.

9 KUIACC

Yucji1a ¥ BBIYUCTICHUSA

PanvionansHble ymucia, UppalUOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEYHbIE JAecSATHYHbIE JapoOu. MHOXKecTBO
JEUCTBUTENFHBIX YHCEN, JACHCTBUTENBbHBIC YHCIAa KaKk OCECKOHEUHBIE JeCSITHYHbIE napoOu. B3ammMHO omHO3HAYHOE
COOTBETCTBUE MEKY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPAMOM.

CpaBHeHUe eHCTBUTENBHBIX YUCEN, apu(METUUECKUE NEUCTBUS C IEUCTBUTEIIbHBIMU YUCITIAMH.

Pa3mepbl 00bEKTOB OKpPYKAIOLIEr0 MUPA, IITUTEIBHOCTD MPOIIECCOB B OKPYKAIOILEM MUPE.

[TpubmmxéHHOE 3HAYCHUE BEIMYMHBI, TOYHOCTh puOamxkeHus. Oxkpyrinenne uucen. [Ipuknnka u omeHka pe3yabTaToB
BBIYMCJICHUU.

YpaBHeHMs U HEpaBeHCTBA

Jlunerinoe ypaBHeHUE. PellieHrue ypaBHEHN M, CBOASAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOASIIMXCS K KBaApaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepbl
pELICHUSI YPABHEHUU TPETHEU U YETBEPTOU CTEMECHEN PA3JIOKEHUEM HA MHOKUTENH.

Pemenrie npoOGHO-parmoHAIBHBIX YpaBHEHUMN. Pelenne TeKCTOBBIX 3a/1a4 alreOpandecKuM METOIOM.

VYpaBHeHUe ¢ JByMsi IEpEMEHHbIMU U ero rpaduk. PemieHue cucreM JBYX JIMHEWHBIX YpPaBHEHUH C JByMs
nepeMeHHbIMH. Pelienue cucteM ABYX YpaBHEHMM, OJTHO U3 KOTOPBIX JIMHEIHOE, a Apyroe — BTOpoil creneHu. ['paduyeckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Penrenue TMHENHBIX HEPABEHCTB C OHOM MEPEMEHHOM. PellieHne cucTeM JIMHEWMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
KBaapartHbie HepaBeHCTBA. ['paduueckast HHTepIIpeTaus HEPaAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMH.

OyHKUMNPYHKIUHA

KBagpartuunass ¢ynkuusi, e€ rpaduk u cpoiictBa. [lapaGona, xoopauHATBl BEPIIMHBI MMapadoJibl, OCb CUMMETPUU
napaboJIbl.

I'paduku dyukumit: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| , 1 ux cBoiicTBa.

HucioBbie nocnea0BaTEIbHOCTUYHCI0BBIE MOCIEA0BATEILHOCTH U NIPOTPEeCCUM

[TonsTHE YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE TMOCIEA0BATEILHOCTH PEKYPPEHTHOU hopmysoit u hopmysoit n-To
YJIEHA.

Apudmernueckas u TeoMmeTrpudeckas mporpeccuu. DopMmysibl n-ro uieHa apuMETHYECKOW M TeOMETPHYECKOU
IIPOTPECCHI, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakeHne YiI€HOB apu(PMETHUYECKON M TEOMETPUYECKOM MpOrpeccuil TOYKaMh Ha KOOPAMHATHOW IIOCKOCTH.
JIuHENHBINA U SKCTIOHEHIUAIBHBIN POCT. CII0KHBIE MPOLICHTHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOI'PAMMBbI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHUS MPOTPAMMBI Y4EOHOTO Kypca « ANredpay XapaKTepUu3yrTCs:

1) naTrpuoTHyecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MNPOIUIOMY WM HACTOAIIEMY POCCUHMCKOM MaTEMAaTHUKH, IIEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MAaTEMATUYECKOM MIKOJIbI, K HCIIOJIb30BAHUIO ITUX JOCTUKECHUN B
JIpYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpaXKJaHMHA M pealu3allMd €ro IMpaB, NPEACTaBICHUEM O
MaTEeMaTUYECKNX OCHOBaX (DYHKIIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHHA, TPOLEAYp TPAXKTAHCKOTO OOIIECTBa
(Hanmpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JTHYECKHUX MPOOJEeM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JTJOCTUKEHUIM HAYKU, OCO3HAHUEM BaXKHOCTU MOPAIbHO-3THUYECKUX ITPUHIIUAIIOB B AESATEILHOCTU YUEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAHOBKOM HAa aKTUBHOE YYaCTHE B PEUICHUM MPAKTHYECKUX 3a7a4 MAaTEMATUYECKON HANpPaBJI€HHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTUIECKOTO 00pa30BaHMsI HAa MPOTSHKEHUH BCEH KU3HU JJIS1 YCIICTITHOM MPo(heCcCHOHATBFHON NeITeTbHOCTH
1 pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM U MOCTPOCHUEM WHANBUIYATLHON TPACKTOPHH 00pa30BaHUS
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECCTBEHHBIX MTOTPEOHOCTEIH;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CITOCOOHOCTBIO K AMOIIMOHAJILHOMY M ACTETHMUYECKOMY BOCIIPHUATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajiau, pPEIICHUH,
paccy X JAeHU, YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAIMeN B JICSITEIIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTUSI YeJOBEKa, MPUPOABI U OOIIecTBa, IMOHUMAaHUEM MaTeMaTHYECKOW HayKu Kak cQepbl 4elIoBeueCKOn
NEATEIbHOCTH, 3TAnoB €€ pa3BUTHUA W 3HAYMMOCTU ISl PA3BUTHUS LUBUIN3ALMMU, OBIAJECHUEM S3bIKOM MAaTEMaTHKU M



MaTeMaTUYECKONW KyJIbTYpPOU KaK CPEACTBOM IMO3HAHMS MHUPA, OBJIAJECHUEM ITPOCTEMIIMMH HABBIKAMH MCCIEN0BATEIBCKON
NEATEIIHOCTH;

6) puznyeckoe Bocnuranue, GOPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOTO 0JIArONOIYyYHsI:

TOTOBHOCTBIO IPUMEHITh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 37J0POBbs, BEICHUS 3I0POBOr0 00pa3a *KU3HU
(3m0poBO€ MNHTaHUE, COAJTAaHCUPOBAHHBI PEXUM 3aHATUH M OTHbIXA, peryisipHas (QU3NYECKas AaKTUBHOCTBH),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(hJIEKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpUEHTallMe Ha MPUMEHEHHE MAaTEMAaTUUECKUX 3HAHUM Ul pelIeHus 3a7ad B 00JIaCTH COXPAHHOCTU OKpY Karolen
Cpenbl, INIAHUPOBAHUSA IOCTYIIKOB M OLICHKM MX BO3MOXHBIX IIOCJIEACTBHW JUIs OKPYKAIOIIEW Cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U yTel UX PEIICHNUS;

8) apanTauus K U3MEHAIOMUMCS YCJIOBUAM COUMAIBHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCIIOBHUSIX HEOIPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3
PAKTHUYECKYIO IEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS Y JIPYTUX JIFOJeH, IpUoOpeTaTh B COBMECTHON JIEATENBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUH U3 OIIbITA IPYTHUX;

HEOOXOUMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHHUI, B TOM 4ucie (OPMYyTUPOBATH UACH, MOHSITHS, TUIOTE3bl 00
OOBEKTaX W SBJICHHUSX, B TOM UHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JACPHUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO0, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO KAaK BBI30B, TPEOYIOLIUI
KOHTPMEpP, KOPPEKTUPOBATh NMPUHUMAEMBIE PELIECHUS U IEHCTBUS, (POPMYJIMPOBATh U OLIEHUBATH PUCKU U MOCIEJCTBUS,
(GhOopMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIE YHUBEPCAIbHBIE YUeOHbIe 1eliCTBUS

Ba3oBrble Jjornyeckue 1eiicTBHA:



BBISIBIIAITh U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMATHYECKHMX OOBEKTOB, TOHSTHM, OTHOIICHHA
MEXIy TMOHATUSIMH, (OPMYIHPOBATH OMPENCICHUS TOHATHUN, YCTAaHABIMBATH CYIIECTBEHHBIM MpPU3HAK
Kiaccu(ukanyuu, OCHOBaHUS /71 0000IICHHS M CPABHEHM S, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

BOCTIpUHUMATh, (QOPMYITUPOBaTH W TPEOOpPA3OBHIBATh CYXKACHHS: YTBEPAUTENbHBIE U OTPHIATEIbHBIC,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpEUNs B (paKTax, JaHHBIX, HAOIIOICHUSIX U
YTBEPXKICHUSIX, TIPEAJIaraTh KPUTSPUHN JIJIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIA;

JeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, MACIYKTUBHBIX W WHAYKTUBHBIX YMO3AKIIOUYCHHM,
YMO3aKJIFOUCHUH TI0 aHAJIOTHH;

pa30buparh JOKa3aTeNbCTBA MAaTEMaTUYECKUX YTBEPXKIACHWH (MpsAMBIE HW OT TPOTHBHOTO), MPOBOAMTH
CaMOCTOSITEITEHO HECJIOKHBIC I0KA3aTEIhCTBA MATEMATHIECKUX (DaKTOB, BRICTPAUBATh apTYMEHTAIINIO, IPUBOIUTH
MpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIIOCO0 peleHus yueOHOU 3a7a4M (CpaBHUBATh HECKOJILKO BapHAHTOB PEIICHMs, BEIOMpATh Hanbosee
TOIXOJSIINNA ¢ y4ETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBareLCKHeE 1eCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HMCCIICIOBATCIIbCKHIA HHCTPYMEHT TO3HAHUS, (OPMYJIUPOBATH  BOIPOCHI,
(buKcupyromye MpoTUBOPEUNE, MPOOIEMy, CAMOCTOSATEIBLHO YCTaHABIMBATH MCKOMOE W JaHHOE, (OPMHPOBATH
THIOTE3Y, apTYMEHTHPOBAThH CBOIO IMO3UIINI0, MHEHUE;

MIPOBOJIUTH TI0O CAMOCTOSITEIBHO COCTaBICHHOMY TUTAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE UCCICIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO O0OBEKTA, 3aBUCUMOCTEH 00BEKTOB MEXIY COOON;
CaMOCTOSATENbHO (hopmynupoBaTh O0OOOIIEHUS W BBIBOJBI MO pe3yJibTaTaM NPOBEIEHHOTO HAOIIOICHNUS,
MCCIICJIOBAHMUSI, OIICHUBATH JOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUH;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEINOIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4H;



BBIOMPATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPIPETHPOBATH MHGOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MPEICTABIICHHS;

BBIOMPATh PopMy mpecTaBieHus WHYOpMAIUY U WLTIOCTPUPOBAThH pelllaeMble 3a7a4 CXeMaMHU, JUarpaMMaMH,
WHOM TpauKOi U X KOMOMHAIUSAMU;

OIICHMBATh HAAEKHOCTh HMH(OpPMAIMHM IO KPHUTEPHUSM, MPEJIOKEHHBIM YYHUTENIeM WIH CHOpMYITUPOBAHHBIM
CaMOCTOSITENILHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYXJECHUS B COOTBETCTBHU C YCIOBHSIMH U LIEJSIMH OOIICHUS, SICHO, TOYHO,
I'PaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUs B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOACHEHHS 110 X0y PELICHUs
3aJ1a4ui, KOMMEHTHPOBATh TOJTYUYECHHBIH PE3yiIbTaT;

B XoJe OOCYyXJEHHUs 3aJaBaThb BOINPOCHI MO CYLIECTBY OOCYyKIaeMoil Tembl, MpoOJeMbl, pelaeMol 3anadd,
BBICKA3bIBaTh MJIEW, HAIIEJICHHbIE HA TMOWMCK PEIICHHUS, COMOCTABISATH CBOM CYXICHHUS C CYXKICHHSIMH IPYTHX
YYaCTHHUKOB JIMaJIora, OOHApYKMBaTh pa3idyhe M CXOJACTBO MO3ULMH, B KOPpEKTHOW (opme (popMyIHpoBaTh
pa3HoIJIacHsi, CBOM BO3PaKEHMUS;

MPECTaBIATh PE3yIbTaThl PEIICHU 3a7a4uH, SKCIIEPUMEHTa, UCCIeI0BaHuUs, IPOEKTa, CAMOCTOSTEIHHO BHIOMPATH
¢dbopMaT BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAILMN U OCOOEHHOCTEH ayUTOPHH;

NOHMMATh W HMCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUIYAJIbHON pabOThI MpU pElICHUH Y4eOHBIX
MaTeMaTHYeCKUX 3a]1ay;

NPUHUMATH 11€Jb COBMECTHOHM AESTEIbHOCTH, IJIAHWPOBATH OPTaHM3ALMUI0 COBMECTHOM pabOThI, paclpeneniTh
BUJIBI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTAT pabOThI, 00001IaTh MHEHUS HECKOIBKUX JIIOCH;
y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCykaeHus, 0OMEH MHEHHUSMH, MO3TOBBIC LITYPMbI U JIPYTHE),
BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACWCTBUS C APYT'MMHU 4WI€HAMH KOMAaH[bl, OIICHUBATH
Ka4eCTBO CBOETO BKJIaJa B OO MPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHUBeEpCAJbHbIe y4eOHbIE 1eiCTBUS
Camoopranusanus:



e CaMOCTOSITENIBHO COCTABJIATH IUIAH, aJiTOPUTM DPELICHUS 3aJayd (MM €ro 4acTh), BRIOMpATh CIOCOO pELIeHUs ¢
y4€TOM MMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapHUAHTHI
pelieHui ¢ y4éToM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, IMOIIHOHAJIBHbBIN HHTEJICKT:

e BJAJEThH CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJISI ITPOLIECCa U pPe3yibTaTa PEIICHUsI MaTEMaTUYECKOH 3a1a4u;

e MPEABUAETH TPYIAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELIEHUU 3a1a4Hl, BHOCUTH KOPPEKTUBBI B IEATEIIBHOCTD
HA OCHOBE HOBBIX 00CTOSITENIBCTB, HAICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEIH;

e OIICHMBAaTb COOTBETCTBHE pE3yJbTaTa AEATEIbHOCTU IOCTaBICHHOM LENM M YCIOBHSM, OOBSICHATH HPUYUHBI
JOCTUKEHMSI U HETOCTHKEHUS 1I€JI1, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY NIPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHIity 00y4yenus B 7 kjacce 00yJaromuiics MOJIy4YUT CIETYIOIINE MTPEeIMETHBIE Pe3yIbTaThl:

Yucsa v BIYUCICHUSA

BrinonusaTe, coyeTas yCTHBIE U MUCbMEHHBIE MPUEMBI, apu(MEeTHUYECKUE NEUCTBUS C pallMOHAIbHBIMH YUCIIaMHU.

HaxoauTh 3Hau€HHs YMCIIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpa3HbIE CLIOCOOB! M IPUEMBI BBIUMCIICHNS 3HAUEHUI
JOPOOHBIX BBIPAKEHUH, COAEPKAIINX OOBIKHOBEHHBIE U JIECTUUHBIE TPOOU.

[lepexonuth OT 0AHOM (HOPMBI 3amMUCH YUCEN K ApYroi (MpeoOpa3oBbIBATh JECATHUYHYIO IpPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B O€CKOHEUHYIO ICCSITUIHYIO TPOOB).

CpaBHUBATh U YNOPSAJOYMBAThH PALIMOHAJIbHBIE YUCIIA.

OKpyryiaTh ynca.

BBINONMHATE NPUKKUIKY UM OLEHKY pe3ysibTaTa BBIYMCIICHUM, OLIEHKY 3HAYEHWI YHMCIIOBBIX BBIPAKEHUN. BBIMOIHATH
JCHCTBHS CO CTETICHSAMHU C HATYPaJIbHBIMH MOKa3aTesIMU.

[TpuMeHsTh NPU3HAKU JEIMMOCTH, PA3I0KEHHE Ha MHOKUTEIN HATypalIbHBIX YUCEIL.

Pemarh NpakTUKO-OPUEHTUPOBAHHBIE 3aJjaud, CBSA3aHHBIE C OTHOLUEHUEM BEJIWYUH, MPONOPLHUOHAIBHOCTHIO
BEJIMUMH, NPOLEHTAMM, WHTEPIPETUPOBATh pE3YyJbTaThl pPELICHUS 3aJad C Y4YETOM OrpaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTpUBAEMbIX OOBEKTOB.



AJiredpanyecKkue BbIpaKeHUs

Hcnonp30BaTh anreOpandecKkyrd TEPMUHOJOTHIO U CHMBOJIMKY, IPUMEHATH €€ B MPOLIECCE OCBOEHUS YYEOHOro
MaTepuaa.

HaxoauTs 3HaueHns1 OyKBEHHBIX BbIPAXKEHUMN IPU 33JaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BbInonHATE peoOpa3oBaHus LIEIOr0 BhIPAXKEHHUS] B MHOTOWIEH IIPHUBEICHUEM IOJ00HBIX ClIaraéMbIX, PaCKpPhITHEM
CKOOOK.

BbINONMHATE yMHOXEHHE OJHOYJICHA HA MHOTOWIEH U MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHATh (OPMYJIbl KBajpara
CYMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXHUTENN C TIOMOIIBIO BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHTEI,
IPYNIUPOBKHU CIAra€MbIX, IPUMEHEHUS (POPMYJI COKPALIEHHOIO YMHOXKEHHUS.

[TpumensTh IpeoOpa30BaHKUsT MHOTOWIECHOB VISl PEIICHUS Pa3IMYHBIX 337a4 U3 MAaTEMaTHKH, CMEKHBIX MPEIMETOB,
U3 pEAIBHOU IPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HATypalbHBIMU IIOKA3aTENAMH Il IPEOOPA30OBAHMS BBIPAKEHUH.

YpaBHeHUS M HEPABEHCTBA

Pemars nuHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NPUMEHSS MpPaBUia IIEPEXoJa OT MCXOJHOIO YpPaBHEHHUs K
paBHOCWIBHOMY eMy. [IpoBepATS, SIBISETCS JIM YNACIIO KOPHEM YPABHEHHS.

[TpumensTh rpaduueckre METO bl MPU PEHICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath pUMepsI Nap Yncen, BIAIOIUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON IJIOCKOCTU IpapvK JMHEWHOTO YPAaBHEHUS C IByMs IIEPEMEHHBIMU, MOJb3YsICh TpaduKOM,
IIPUBOJUTD IIPUMEPHI PELICHUS YPABHEHUS.

Pemmath cucteMbl IByX TMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHUCJIE Tpa(UUIECKU.

CocraBisATh M pemarh JMHEMHOE YPAaBHEHHE WM CHCTEMY JIMHEHHBIX YPAaBHEHUW II0 YCIOBHIO 3aJayH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aa4M I1OJyYEHHBIN pe3yJIbTarT.

DyHKUNHA

N300paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI, 3aMMUCHIBATh YNCIOBBIC POMEKYTKHU Ha anreOpaniecKkoM si3bIKe.



OtMmeyaTh B KOOPJIWHATHOM TUIOCKOCTH TOYKH TO 33JIaHHBIM KOOPJMHATaM, CTPOUTH TpapuKU JTUHEHHBIX (DYHKITHA.
Crpouts rpaduk pyHKINH y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (DYHKIMNA U3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYMHAMHU: CKOPOCTh, BPEMsl, PACCTOSHUE,
[IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOUTEIBLHOCTh, BpeMsi, 00bEM padOTHI.

Haxonuthb 3HaueHre QyHKIMHU N0 3HAYEHUIO €€ apryMeHTa.

[lonumarp rpaduueckuil Ccrmocod NPEACTABICHUS W aHaIM3a HMHPOpPMAIMH, W3BJIEKaTh M HHTEPIPETUPOBATH
nH(pOPMaILIMIO U3 TPAPHUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konily 00y4yeHust B 8 kiacce oOydaronuiics HoJyduT CIAEAYIONINUE MPEAMETHBIE PE3YIbTAThI:

Yuciaa 1 BIYUCICHUA

Hcnonp30BaTh HayalbHBIE MPEACTABICHHUS O MHOYKECTBE JICMCTBUTENBHBIX YWCEI [JI1 CPABHEHHUS, OKPYTJICHHUS U
BBIYHCIICHUM, N300paKaTh JIEHCTBUTEILHBIE YHCIIa TOUKAMU Ha KOOPAUHATHOU MPSMOH.

[IpuMeHATh TOHSATHE apU(PMETHUECKOTO KBaIpaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIC KOPHHU, HCIIONB3YS TPH
HEOOXOIMMOCTH KaJIbKYJISITOP, BBIMNOJHATH NPEO0OpPa30BaHUsl BHIPAKEHHM, COJEpKalUX KBaJpaTHbIE KOPHHU, UCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIUX UM MAJIBIX YHACEIT C TIOMOIIBIO JECATUYHBIX Apo0Oei u crenenei yucna 10.

Anredpanyeckue BbIpaKeHUS

[IpuMeHSTh TOHSTHE CTENEHU C LENbIM IOKa3aTeNieM, BBIOJIHATh MPEoOpa3oBaHMs BBIPAXKEHHUM, COIAEpIKaIINX
CTEIICHH C LIEJIBIM [T0KA3aTENIEM.

BbINONHATE TOXKAECTBEHHBbIE NPEOOpa30oBaHUsl PALMOHAIBHBIX BBIPAXKEHWH HA OCHOBE MpaBUJl JEHCTBUM Ha
MHOTOWICHAMH M aJITeOpandecKuMH TPOOSIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsaTh Npeobpa3oBaHus BbIPAKEHUH AJI pEIICHUS Pa3IMYHbIX 3a7a4 U3 MATEMATUKH, CMEKHBIX MPEIMETOB, U3
peanbHOM MPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

PemaTe nuHElHBIE, KBaJpaTHbIE YPAaBHEHUS W PALMOHAJIBHBIE YPAaBHEHUS, CBOISAIIMECS K HHUM, CHCTEMBI JIBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMM.



IIpoBoguTe nDpoCTEMIIME WCCIENOBAaHUSA YPABHEHMM M CHCTEM YPAaBHEHUM, B TOM 4YHUCJIE C IPUMEHEHHUEM
rpaduyecKkux MpeacTaBieHuil (ycTaHaBIMBaTh, UIMEET JIM YPaBHEHHUE WM CUCTEMa YPaBHEHHUN PEIICHUs, €CITU UMEET, TO
CKOJIbKO, U MPOYEE).

[lepexonuThs OT CIOBECHON (QOPMYIUPOBKH 33haud K €€ ajreOpandyeckod MOJEIM C IOMOILIBI0 COCTABIICHUS
YPaBHEHUS WM CUCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4y MTOJIy4CHHBIA pe3ynbTar.

IIprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB IS CPABHEHHWs, OLEHKH, PEIIaTh JMHEWHBIE HEPABEHCTBA C OJHOU
NEPEeMEHHON M HMX CHCTEMbl, JaBaThb TIPaQHUUECKyl0 HWIUIIOCTPAIIMI0 MHOXKECTBA pEIIEHUII HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUNHA

[lonumath M UCHOIB30BaTh (PYHKUHMOHAJIBHBIE MOHATHA M S3bIK (TEPMMHBI, CHUMBOJINYECKHE OOO3HAYECHUS),
OTIpeeIATh 3HaUeHHe (PYHKLMHU N0 3HAYEHUIO apTyMEHTa, ONPeIeNsTh CBOMCTBA (PYHKUMU 1O €€ TpadukKy.

Ctpouts rpaduKu 3IeMEHTAPHBIX PYHKIMNA BUA!

y=k/x, y=x2, y=x3,y = [x|, y = VX, onmchIBaTh CBOIiCTBA YMCIOBOI QYHKIHUH 110 &8 rpaduKy.

K koHIity 00ydyenus B 9 kjacce 00yJaromuiics MoJIy4duT CIEIyIOIINE MPEeIMETHbIE Pe3yIbTaThl:

Yucua ¥ BbIYUCICHUSA

CpaBHMBATh U YIOPSAOYUBATh PALIUOHAJIBHBIE U UPPALMOHAIBHBIC YU CIIA.

BoeinonHATe apupMeTnueckue AEHCTBUS C PAalMOHAIBHBIMM YHMCIAMH, COUETas YCTHbIE€ M NUCbMEHHBIE MPUEMBI,
BBIIIOJIHATH BBIYMCIICHHS C HPPALMOHAIBHBIMU YUCIIAMM.

HaxoauTe 3HaueHuUs CTENEHEN C LEIbIMU MIOKA3aTENIMA U KOPHEU, BBIYUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyTasTh JEHCTBUTEIBHBIE YNCIIA, BBIMOIHATh NPUKUIKY PE3YJIbTaTa BBIYUCICHUM, OLEHKY YMCIOBBIX BBIPAKEHUMN.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE YPaBHEHMsI, YPAaBHEHUS, CBOASILMECS K HUM, IIPOCTEHIINE APOOHO-pAllMOHATIbHBIE
YPaBHEHUS.

Pemars cucrtemsl 1ByX JIMHEVMHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHMH, B KOTOPBIX OJHO
YPaBHEHUE HE SBIISIETCS JIMHEHHBIM.

Pemarh TekcTOBbIE 3a1auM anreOpanyeckuM CIOCOOOM C MOMOIIbIO COCTaBJICHMSI YPAaBHEHMS WM CUCTEMBI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.



IIpoBoguTe nDpoCTEMIIME WCCIENOBAaHUSA YPABHEHMM M CHCTEM YPAaBHEHUM, B TOM 4YHUCJIE C IPUMEHEHHUEM
rpaduyecKkux MpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WM CUCTEMa YPaBHEHHUN PEIICHUs, €CITU UMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp sMHeliHble HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELIECHHE HEPABEHCTB HA YHCIOBOM
IPSIMOM, 3aIIMCBIBATH PEIIEHUE C TIOMOLIBI0 CHMBOJIOB.

Pemare cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIIOYAIOLIME KBAJApPaTHOE HEPABEHCTBO,
n300paxaTh pelIeHNe CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM, 3aMTUCHIBATH PEIICHUE C ITOMOIIbIO CHMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA MIPU PEILICHNUN Pa3IUYHbIX 3aa4.

DyHKUNHA

Pacno3HaBaTh (yHKUIMM H3y4EeHHbIX BHJIOB. Iloka3piBaTh CXEMaTHYECKH pACIOJNIOKEHHE Ha KOOPIMHATHOM

IIOCKOCTH TpaduKoB GyHKIMIA Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢, y =x3, y=x, y = |x|, B 3aBHCHMOCTH
OT 3HA4YeHUH KO0A((HUIIMEHTOB, ONKCHIBATh CBOMCTBA (DYHKIIHIA.

Crtpouth M H300paXkaThb CXeMaTHUECKU TpaduKu KBaJApaTHUUHBIX (YHKIMI, OMHCHIBATH CBOWMCTBA KBaJpPaTHYHBIX
byHKIMi M0 X rpadukam.

Pacnio3HaBate KBajpaTHUHyO QYHKIHUIO 10 (hopMyiie, MPUBOIUTH MPUMEPHI KBAIPATUUHBIX (QYHKIHMHA U3 peaTbHON
KU3HH, (PUUKU, TEOMETPHH.

YucJi0BbIe N0C1€10BATEILHOCTH U MPOrpeccuu

Pacnio3naBaTh apuMeTHUYECKyI0 M TEOMETPHUUECKYIO TPOrPECCUU TPU Pa3HBIX cioco0ax 3aJaHus.

BBINOMHATE BBIYUCIEHUS ¢ UCTOIB30BaHUEM (HOPMYII N-ro YjaeHa apupMeTHIECKON U TeOMETPUIECKON MPOTPECCHIA,
CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YiICHBI OCIEI0BATEILHOCTH TOUKAMU Ha KOOPAMHATHON TJIOCKOCTH.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie IIpakTnueckue (ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Yucna u BeruncieHus. ParinonanbsHbie ’5 1 bubmuorexa [JOK
qucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXEHUS 27 1 hitps://m.cdsoo.rw/ 7415690
bu6mmoreka [IOK
3 YPaBHEHHS 1 HEPABCHCTRA 20 ! https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduki. DyHicin https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
I1 1
> OBTOpeHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




8 KUIIACC

Ne /m

HaumeHoBaHue pa3iesioB u
TeM MPOrpamMMbl

KoanuecTBo yacoB

JuekTpoHHbIe (LM poBbIE)
o0pa3oBaTesibHbIE pecypchl

Bceero Kontpoabnbie IlpakTnyeckue
padoThI padoThI
1 Hucna v BBIYUCIICHHUS. 15 bubnuoteka
KBangpaTHbie kopHU HOK https://m.edsoo.ru/7f417af8
) Yucna u Berunciienus. CTeneHb 7 bubnuoteka
C LIEJIBIM ITOKa3aTelIeEM IHOK https://m.edsoo.ru/7f417af8
' QE;C(SE?::I;CKHC BBIPAKECHMUS. . 1 EubmoTeKa
Anp ILHOK https://m.edsoo.ru/7f417at8
TpEXUJIEH
A AnrebpanvecKue BhIPaKCHHUS. 15 1 bubmmoreka
Anrebpandeckas 1poob HOK https://m.edsoo.ru/7f417af8
s YpaBHEHNS 1 HEPABEHCTBA. 15 1 bubmmoreka
KBanpaTHbie ypaBHEeHUS HOK https://m.edsoo.ru/7f417af8
6 YpaBHEHNS 1 HEPABEHCTBA. 13 bubmmoreka

Cucrembl ypaBHEHHI

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




5 YpaBHEHNS 1 HEPABEHCTBA. 12 bubmmoreka
Hepasenctpa LOK https://m.edsoo.ru/7f417af8

8 OyukIu. OCHOBHBIE TOHATHS 5 bubmmorexa
YHIHHH. IHOK https://m.edsoo.ru/7f417af8

0 Oynakuuu. Yucnoeie GyHKIIMU 9 bubmorexa
YHICHHH. YHKH ILHOK https://m.edsoo.ru/7f417at8

bubmmoreka
10 Tosropenue u 0bobmennue 6 IHOK https://m.edsoo.ru/7f417at8

OBIIEE KOJIMYECTBO YACOB T1O 102

I[TPOI'PAMME




9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/l P Kourpoabnsie IIpakTuueckue (wicpp )
NporpamMmbIl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
| Uucna u BerunucieHus. JleicTBUTEIbLHbBIC 9 bubnuoreka [JOK
qHcia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHHUSI C 14 | bubmmoreka [JOK
OJIHOM MEepEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuoreka [JOK
YPaBHEHMMU https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHncrsa 16 1 hits://m.cdsoo.rw/7419d08
but6mmoreka [IOK
o 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
q 1 1
6 HCIIOBEIC IIOCIIE0OBATEILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHue, 06001eHNe, CUCTEMATH3AIUS 18 ) but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YUYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBEeHb: yueOHUK; 15-¢ u3nanue, nepepabotanHoe, 7 kinacc/ Makapbiues
FO.H., Munmrok H.I'., HemkoB K.W. u ap.; nox penakuueit TenskoBckoro C.A., AkuroHepHoe o6011ecTBo «M3narenbcTBo
«IIpocsemieHue»

» Anre6pa, 9 xmacc/ Maxkapsrue F0.H., Munmiok H.I'., HemmkoB K.W. u ap.; mox penakumeit TensikoBckoro C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
1.ITpumepHas mporpamma o011e00pa30BaTENbHBIX YUPEKICHUN IO MATEMATHKE

2. CTaHI[apT OCHOBHOT'O 06HICFO 06pa3013aHI/1;1 1O MaTEMATHUKE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

HNuTepHeTpecypcehl.
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