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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCSI OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 00IIero o0Opa3oBaHMs: OHa
o0ecreynBaeT u3ydeHue IPYTrux AUCHHUILTINH, KAK €CTECTBEHHO-HAyYHOI0, TaK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUW W CYIIHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoW SBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl o0ecreurBaeT pa3BUTHE YMEHUSI Ha0JII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JENCTBUS U BBIBOABI, (GOpMYyIUpOBaTh yTBEpkaeHUS. OCBOCHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIMXCA: OHH HCIOJNB3YIOT JCAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
o0ydaromuxcsi, TOITOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJad  sBJsieTcs — peaiu3anuei
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B cTpykType mnporpammbl yueOHOro Kypca «AnreOpa» Aisi OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJCPKaTebHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHsS W HEpPaBEHCTBa», «DyHKIIUN.
Kaxnas 3 3TuX comepkaTelIbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JHHUSIMH. B Xo/1e u3ydenus ydyebHOro Kypca
00y4aromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYaIOUIMMHCA OCHOB YHHUBEPCAJIBHOIO MaTeMaTH4YeCKOIro
s3pika. CopeprKaTebHOM U CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuUM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW JUIsl JajbHEHIero
M3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(bOpMHpPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJis TOBCETHEBHOW >KM3HU. PazBuTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMUpOBaHUEM TMPEACTABICHUN O JEHCTBUTENHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YMCIIOBOM
JUHUW OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandecKkux IUHUN — «AnreOpandeckne BBIPOKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpPOBaHUIO y  OOydaroImIUXCs
MaTeMaTHYECKOTO armmapara, HEOOXOJAMMOTo /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHBId  MaTepuan TPYONHPYEeTCs BOKPYr  pallMOHANBHBIX  BBIpAXKEHHUU.  Aunredpa
JIEMOHCTPHUPYET 3HAUCHUE MAaTEeMAaTUKH KaK s3bIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKHX MOJIeNeH,
OTIHMCAHUS TIPOLIECCOB W SIBICHUN pealbHOro mMupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUICHUSI, HEOOXOAUMOIo, B YaCTHOCTH, MJIs
OCBOGHHUSI Kypca HWHGOPMATHUKHA, M OBJAJCHWE HABBIKAMH JCAYKTUBHBIX PACCYXKICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYEeCKOW JIMHMM  HAlEIeHO Ha  IOJIy4eHHe
00yJarmuMuUCs 3HaHUN 0 PYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYeCKOW MOJENU JJIsi OMUCAHUS



U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX INMPOLIECCOB M SIBIECHUI B mpupone u odmectBe. M3ydenue
MaTepuana CHocoOCTBYeT PAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MHCIIONb30BaTh pPa3InYHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEJICTABICHUN O POJIM MATEMATUKHU B Pa3BUTHH LIUBUIN3ALUU
U KyJIbTYPHI.

CormacHo yudeOHOMY IUlaHy B 7-9 KjaccaxX H3y4aeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnreOpanyecKkue BIpaKEHU», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHATHE palMOHAIBHOIO YUCIIA, 3alIUCh, CPABHEHUE, YIIOPSAAOYMBAHUE PALMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aIMCh 0OIBIINX Ynceln. [IpomnenTsl, 3anuch MPOIEHTOB B BUJE Ipodu U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3a]ad U3 peabHOU
IPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi B 00paTHast IPOIOPLIHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOIMyCTHMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTHM MEXAY BeIMYMHAMU B BHJE (OPMYJIbI.
Boruncnenus no ¢opmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE
BBIpa)KEHUS, MpaBUIa NpeoOpa3oBaHus CyMM M NPOU3BEIEHHH, MpaBuiia PaCKpPbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorowieHa. CliojkeHue, BBIYMTaHUE, YMHOKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUiia NMPeoOpa3oBaHUsl ypaBHEHUS, PaBHOCHIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluHeliHOE ypaBHEHHE C JABYMs NEpeMeHHbIMH U ero rpaguk. Cucrema AByX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
ITpumepsl penieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM YpaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON ITPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuIocKocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneitnas ¢yukuus, e€ rpaduk. ['paduk Gynkimu y = |X|. ['padudeckoe perieHre THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucia ¥ BLIYMCTCHHUA

KBanpatHelii kopeHb u3 uuncna. Ilonstue 00 wuppammoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHNST UpPALMOHANBHBIX Ynces. CBolicTBa apu(pMETHUECKUX KBaJpaTHBIX KOPHEH U UX
OpUMEHeHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIE
YHCIIa.

CrerneHs ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCIa.



Auredpanyeckune BbIpaKeHHUs

KBanpaTHblil TpEXuiieH, pa3ioskeHUe KBaJAPaTHOTO TPEXUICHA HA MHOXKUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUUTAHUE, YMHOKEHHE, JIeJIeHne aiaredopanyeckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JWUHEWHBIM M KBaapaTHbIM. [lpocreifmue apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUN C JIBYMs IepeMEHHBbIMU. lIpuMepsl pelleHHs CHCTEM HEIUMHEHHBIX YPaBHEHUH C
JBYMsl IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

YucnoBele HepaBeHCTBA M UX CBoiWcTBa. HepaBeHCTBO ¢ OJIHOW IEpEeMEHHOI.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JMHENWHBIX HEPABEHCTB C OJTHON NEPEMEHHOI.

DOyHKIUUHA

[Toustue ¢pynkuuu. OGnacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkiuu. CriocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroluX peajbHble IPOLECCHI.

OyHKIUY, ONUCHIBAIOIINE NPAMYIO M OOpaTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxuun y = X2, Y = X3, y = VX, y=|x|. ['padusueckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

Pasmepsl OOBEKTOB OKPYXKAIOLIEr0 MHpPA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue Yuced.
IIpuknka v OLlEHKA pe3yIbTaTOB BEIYMCICHHM.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH W 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3azau
areOpanyeckKuM METOIOM.

VYpaBHEeHHE C IBYMs TEpEeMEHHBIMU M ero rpaduk. Pemienuwe cucreM ABYX JIMHEHHBIX
YpaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHHe CcHCTeM [BYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpoH creneHu. [ padudeckas UHTEpIIpeTaus CUCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne NMHEMHBIX HEPABEHCTB C OHOW IEPEeMEHHOW. PemeHue cucreM JIMHEHHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATH BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHUH NapadoJIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicrsa.

YucJi0BbIe MOCJIe10BATEIbHOCTH U POIPeCcCUH

[TonsiTue 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccud.  DPopMmynbl  N-TO  4WieHa
apu(MeTHUECKOH U reOMETPUYECKON MPOrpeCcCHil, CyMMBbI IIEPBHIX N YWIEHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMu Ha
KOOPJIMHATHOM MJI0CKOCTU. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT. CII0XKHbBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUU
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHUM MPAKTUUYECKUX 33/7a4 MaTeMaTU4YeCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIUBHUAYAIHHOM TPAGKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W OSCTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelOBEYECKOW MeATeNbHOCTH, ITAloOB €€ pa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEIbCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHupOBaHHMe  KYJBbTYPbl  310POBbS W
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO 3J0POBbS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpeabl, MIAHUPOBAHUSA IOCTYIKOB W OLIEHKH HMX BO3MOKHBIX
MOCNEACTBUM ISl OKpY>KAIOLIeH cpefbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa HKOJIOTMYECKUX
npo0JeM U myTel uxX pereHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO AESITeNbHOCTb, B TOM UUCJIE YMEHHUE YUUTHCS Y APYTUX



Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIBITA IPYTUX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UECH,
MOHSTHS, TUIIOTE3bl 00 00BEKTaxX M SABIICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
HNOHSTUM, OTHOIIEHUN MEXIy HOHSTUSIMH, (POPMYJIMPOBATH OMPEIEIICHUS NOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMKM, OCHOBAHUS sl 0000IIeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIABIATH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpellaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEeMAaTHYECKUX  YTBEpXKIEHUH (mpsMble H  OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHbBIE JI0Ka3aTenbCTBa
MaTeMaTU4ecKuX (HaKTOB, BBICTpAaUBaTh apPryMEHTAlUIO, NPUBOAMUTH IPUMEPHI U
KOHTpHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3anaun (CpaBHUBATH HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

® HCIOJNB30BaThb  BOIPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IO3HaHMS,
bopmynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOPEUHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHO€, (OpMHpOBaTh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

® [POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECIIOXHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

® CaMOCTOATENbHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yiabTaTam
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIABUIATD MTPEATIONOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

® BBIIBJISATH HEOCTATOYHOCTh U M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOIMMBIX
JUISl pELLIEHNUs 3a1a4H;

e BBHIOMpATh, aHAJIU3UPOBATH, CUCTEMATHU3UPOBATh M WHTEPIPETHPOBATH MH(GOPMALIKIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

e BbIOMpaTh (hopMy MpeacTaBIeHHUs HH()OPMAIMK U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM HIIU
c(OPMYIHPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KICHHSI B COOTBETCTBUU C YCIOBUSIMHU H IEIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3pPEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHHS 3a]]a91, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3yIIbTaT;

B X0/ 00CYKJIEHH 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBI, TPOOJIEMBI,
pemaeMoil  3a7add, BBICKA3bIBaTh WJCH, HAICJICHHbIE HAa TOUCK PEIICHUs,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXUBaTh Pa3IMUME U CXOJICTBO MO3UIIHI, B KOPPEKTHOH hopme GopMyTHpoBaTh
pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

MIPEJICTABIISITh PE3YJIBTATHl PEIICHUS 3a7aud, YKCIICPUMEHTA, UCCICAOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIICHUS ¢ y4ETOM 3aqad MPE3CHTAMH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M WCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIWBHIYAJIHLHOW PaOOTHI
IIPH PEIICHUN YYeOHBIX MaTEeMATHYECKHX 3a71a9;

NPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, IUTAHUPOBATh OPTaHU3AIIME0 COBMECTHOM
paboThl, pacmpenensTb BUAbBI pabOT, JOrOBapUBaThCs, OOCYXKIATh TNPOIECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpYyHHoBbIX ¢GopMax paboThl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJIHATH CBOK YacTh PabOThI U KOOPIUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMAaH]IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B
OOMTH MPOTYKT 1O KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJayd (WM €ro 4YacTh),
BBIOMpPATh CHOCOO pemeHuss ¢ y4€TOM HMMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOW 3ajjauu;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIHOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa JIEATEIHHOCTH MOCTABICHHOMN LIETH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTHXKEHUS WM HEIOCTHKEHMs IIeJIM, HaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyueHus B 7 Kjacce OOYYarOIIMICA TMONYYHUT CIEAYIOUIUE TpPEeIMETHBIC
pE3yJIbTAThI:

Yuciaa 1 BLIYMCTIEHUS

BrImotHATE, codeTass YCTHbIE W MHChbMEHHBIC TMPUEMBI, apuPMETUYECKHE IACHCTBUSA C
palMoOHAIbHBIMU YHCTIAMHU.

Haxonuth 3Ha4eHWS YHCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI H
npuEéMbl  BBIUMCIICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COIEp)KAIIMX OOBLIKHOBEHHBIC U
JIECATUYHBIC IPOOH.



[Tepexoauth OT OgHOM (HOPMBI 3amMCH YKMCEN K ApYroil (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YNOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY M OLIEHKY pe3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEHUCTBUA CO CTEIICHSAMH C HATypajIbHBIMU IIOKA3aTEIIMH.

[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemlate 1npakTUKO-OPHMEHTUPOBAHHBIC 3a1a4M, CBA3aHHbIE C OTHOLICHUEM BEJIMYHH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHU 3a1a4
C y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp3oBaTh anredOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonsATe npeoOpa3oBaHusl LENO0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MO00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYICHA HAa MHOIOYWIEH M MHOIOYJIEHa Ha MHOTOYJICH,
NPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHEHHsS (HOpMyT COKpam&HHOTrO
YMHOXEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB U pEUIHHMs pPa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHUsI M HEpABEHCTBA

Pemate nuHENHHBIE ypaBHEHHUSA C OJHOW IIEPEMEHHOM, IIPUMEHsAS IIpaBUila MEepexoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepbI Map YUCE, SBIISIOLUIMXCS PEIIEHUEM JTMHEHHOTO YPaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTrO YypaBHEHHS C JABYMs
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cucremsl IBYX JIMHEHHBIX YpPaBHEHUH C JBYMS IIEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pemarth JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHWM IO
YCIIOBHIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATAM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allACHIBaTh YHCJIOBBIE IPOMEXKYTKHM Ha
anreOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJY BEJINYMHAMU:
CKOpOCTb, BpEMs, PacCTOsIHUE, LI€HAa, KOJMWYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTL, BPEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 1O 3HAYEHUIO €€ apryMeHTa.



[Tonumatp rpaduueckuii crocod MpeACcTaBiIeHUs M aHAIW3a MH(POPMAIUMHU, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEAMETHBIE
pe3ynbTaThl:

Yuciia ¥ BBIYMCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENBHBIE UYWCIIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHsATh TOHATHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOP, BBIIOIHATH MPeoOpa3oBaHusl BhIPAXKECHHUIH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJlbIX YHMCENI C MOMOMIbIO JNECATUYHBIX Ipo0eil u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsTh MOHSATHE CTENEHH C LEJNbIM I10Ka3aTesieM, BBINOJHATh IPeoOpa3oBaHus
BBIPKEHMI, COAEPIKALIUX CTEIIEHH C LIEJIBIM IT0OKa3aTeJIEM.

BbINoMHATE TOXAECTBEHHBbIE IMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBUJI ACUCTBUI HAJl MHOTOWICHAMH U aNreOpanuyecKuMu JpoOsiMH.

PackiiagpiBaTh KBapaTHBINA TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh mTpeoOpa3oBaHUsl BBIPAKEHUN [ pEIICHUS Pa3WYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

IIpoBONTH MPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM YHCIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMAa YpaBHEHMH pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYee).

[Tepexoaute OT cioOBecHOM (GOPMYTUPOBKM 3aJauu K e€ anreOpanyeckod MOAETH C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PelllaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepEeMEHHOM M MX CHUCTEMBl, JaBaTh TI'pa(UUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonnmath ¥  HUCHONB30BaTh (YHKIUMOHAJIBHBIE TOHATHS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENesITh 3HAa4eHHWEe (QYHKLIMU 1O 3HAUYEHUIO apryMeHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKITNH TI0 €€ TpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kI, y = x2, y = X3y = |X|, y = VX, OnuCEIBaTh CBOMCTBA 9HCIOBON (DYHKIMK 10 €&
rpauky.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaTHhI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPAJOUYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoimonHaTe apudmeTnueckrue NEHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHbIE U
IMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIBHBIMU YHCIaMH.

HaxonuTth 3HaueHMs CTENEHEN C LIEJIBIMU NOKA3aTeIIMU U KOPHEHN, BBIYHUCIIATD 3HAYECHHS
YHCJIOBBIX BBIPAXKECHUM.

OKpyriATh ACUCTBUTEIBHBIE YMCIIA, BBINOJHATh MPUKHUIAKY pe3yJbTaTa BBIYMCICHHH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.



YpaBHeHHUS M HEPpaBEHCTBA

Pemate nuHeliHble M KBaJpaTHblE YPAaBHEHUS, YpPaBHEHMs, CBOAALIMECS K HUM,
npocTelime APoOHO-PAMOHAIBHBIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMU.

[TpoBoauTH IpOCTENIINE HUCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM UYHUCIIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUH (ycTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB Ha YMCIIOBOW IPSAMOI, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucreMbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, W300pa)kaTh pEIIEHHE CHUCTEMbl HEPAaBEHCTB HA UYUCIIOBOH MPSAMOM,
3aMMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 3a]1ady.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIMM H3y4eHHBIX BUJIOB. [ToKa3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA
KOOPJMHATHOM II0CKOCTH TpadukoB GyHkimid Bupa: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOMACTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpapUKU KBAJPATUUHBIX (DYHKIHMH, ONMUCHIBATH
CBOICTBa KBaJipaTUUHBIX (PYHKLIUN 1O UX rpauKam.

Pacno3HaBath  KkBajgpatuuHyro ¢QyHKIMIO 10  (Gopmyiae, TPUBOIUTH IMPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HU, (PU3UKHU, TEOMETPHUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCHH

PacrioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO MPOTPECCHH MPH Pa3HbIX crocobax
3a/1aHusl.

BbINONMHATE BBIUKCIEHHUS C UCHOJIB30BaHHWEM (GOpMYyN N-TO wWieHa apuPMETHUECKOH U
TEOMETPUUYECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM MJIOCKOCTH.

Pemarp 3agaun, cBA3aHHbBIE C YMCIOBBIMU IOCJIEI0OBATEIBHOCTSIMM, B TOM YHCIE 3a7adu
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, TU(POBBIX TEXHOJIOTHM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue
Ne (mudposbie)
o/ PA3ACI0B U TeM Beero Kourpoubnuble IIpakTunuyeckue 0Bpa30BATETBHBIE
NporpaMMsl padoThI padoThI pecypebi
Uucna u bu6mmoreka [JOK
BBIYHCIICHHUS. https://m.edsoo.ru/7f415b90
1 25 1 0
PanmonanbHbie
yucia
5 AnreOpanueckue 97 1 0 bubnmoreka [JOK
BBIpaKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 0 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunatse! u bu6mmoreka [JOK
4 rpaduKH. 24 1 0 https://m.edsoo.ru/7f415b90
OyHKIUU
5 [ToBTOpEHUE U 6 1 0 bubnnoreka [JOK
00o01eHne https://m.edsoo.ru/7f415b90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 > 0

I[TPOTPAMME



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (uu¢posbie)
o/ | PA3ACI0B 0 TEM Beero Kourpoubnble IIpakrnuyeckue 0GpazoBaTebHbIe
MpOorpamMmsbl padoThI padoThI pecypebi
Yucna u bubmuoreka [JOK
| | BRIMHCICHHS. 15 https://m.edsoo.ru/7f417af8
KBagparusie
KOpHU
Yucna n bu6mmoreka [JOK
o | BBIMHCIEHUS. 7 https://m.edsoo.ru/7f417af8
CreneHs ¢ 1LeNbIM
IOKa3aTeieM
AnrebOpanueckue bubmmoreka [JOK
3 BbIDOKCHHSL. 5 1 https://m.edsoo.ru/7f417af8
KBanparnsiii
TpEXUIICH
AnrebOpanueckue bubnmoreka [JOK
BBIpaKEHUSI. https://m.edsoo.ru/7f417af8
4 15 1
Anrebpanueckas
JIpo0b
YpaBHeHus u bubnunoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
) 15 1
KBagpatubie
ypaBHEHUS
YpaBHeHus u bubnuoreka [JOK
g  HepaBeHcTBa. 13 https://m.edsoo.ru/7f417af8
Cucremsl
yYpaBHEHUHU
YpaBHeHus u bubnunoreka [JOK
7 | HepaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af8
Hepasencrsa
DyHKIUH. bubmuorexa [JOK
8  OcHOBHBIC 5 https://m.edsoo.ru/7f417af8
MOHSATHUSA
DyHKIHH. bubnnorexa [JOK
9  Yucnossle 9 https://m.edsoo0.ru/7f417af8
byHKIUA
10 IToBTOpEHME M 6 1 bubnnoreka [JOK
000611IeHne https://m.edsoo0.ru/7f417af8
OBLIEE
KOJIMYECTBO
YACOB IIO 102 >

ITPOTPAMME



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

Ne  HaummeHoBaHHe KosmnuecTBo yacos DJIEeKTPOHHBIE
n/ | pa3aeoB M TeM Becer Kounrpoasn @ IIpakruueck (undposbre)
I nmporpaMmmbl 0 ble paﬁon ue paﬁoTbl 06p330B3TeJIBHbIe
pecypcbl
Yucna n bu6nmoreka [IOK
BBIUHCIICHHMSL. https://m.edsoo.ru/7f419
1 . 9
JIeCTBUTENBHEIE dos
qucia
VYpaBHenus u bubnmoreka [JOK
HEPABEHCTBA. https://m.edsoo.ru/7f419
2 | YpaBHeHUS C 14 1 dos
OTHOH
MEPEMEHHOMN
YpaBHenus u bubmuorexa [IOK
HEPABEHCTBA. https://m.edsoo.ru/7f419
3 14 1
CucreMsl do8
YpaBHEHUN
YpaBHeHus u bubnmnoreka HOK
4 | HepaBEHCTBA. 16 1 https://m.edso0.ru/7f419
Hepasencraa do8
bubmuorexa [JOK
5 ®yskuun 16 1 https://m.edso0.ru/7f419
do8
YucnoBbie bu6mmoteka [IOK
6 | mociemoBaTeIbHOC 15 1 https://m.edsoo.ru/7f419
™ do8
[ToBTOpEHwMe, bubnmnorexka HOK
000011EHME, https://m.edsoo.ru/7f419
7 18 1
cHUCTEMAaTU3AIHS do8g
3HAHUU
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6 0

I[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE

Anrebpa, 7 xnacc/ MaxkaporueB FO.H., Munmtok H.I'., Hemkos K.WU. u npyrue,
AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuey
Anrebpa, 8 wmacc/ MakaperueB FO.H., Munmrok H.I'., Hemko K.M. u
npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBemenne»
Anrebpa, 9 xmacc/ MakapsiueB FO.H., Munmiok H.I'., HemkoB K.U. u
npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBemenne»
Anrebpa, 7 kmacc/ Mepsnsk A.l'., Ilomonckuit B.b., SAxup M.C.; mon
penakuuei ITogonbckoro B.E., OOwecTBO C OTPaHUYCHHOMN
OTBETCTBEHHOCTBIO N3narenbckui LIEHTP «BEHTAHA-TPA®y;
AxkmmonepHoe obmectBo «M3gatenbcTBo «IIpocBerieHue»
Anrebpa, 8 kmacc/ Mepsmsak A.l'., Ilomonckuii B.b., SAxup M.C.; mon
penaxkmuei ITogonbckoro B.E., O06111ECTBO c OTpaHUYCHHOMN
OTBETCTBEHHOCTBIO N3narensckuit LEHTP «BEHTAHA-TPA®y;
AxmmonepHoe obmiectBo «M3aatenberBo «IIpocBerieHuey
Anrebpa, 9 xnacc/ Mepansik A.L'., [lononckuii B.b., Sxup M.C.; mox penakuueit
[Togonsckoro B.E., OOmecTtBo ¢  OrpaHUYEeHHOH  OTBETCTBEHHOCTHIO
M3narensckuit  uentp «BEHTAHA-TPA®»; AxkmnuonepHoe  0011ecTBO
«M3natennpcTBO «IIpocBemieHne»

METOJUYECKHUE MATEPHAJIBI IS YYUTEJIA

[ToypouHble TUTaHbI 7S YIUTENs

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Odunmansusie caiitet GUITIN, BITP



