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INOACHUTEJIBHAA 3ATINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYruxX ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJIOJKEHUSI 00pa30BaHMs U B IMOBCEIHEBHON >KHU3HU.
PazButne y oOywaroummxcs Hay4YHbIX MPEJICTaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLECCOB B MpPHUPOJAE U OOIIECTBE, POJIM MATEMaTHYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl 00ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YaloluXcs: OHM MCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IMIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELIEHUE 3ajJad  SBISIETCS  peajau3anuei
JESTEIIbHOCTHOTO MTPUHIINIIA 00yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJep)KaTelbHO-MeToaudyeckue auHuu: «Yucna u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPABEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX coaepKaTebHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus yueOHOTo Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOTo Kypca «Anredpay» BKIOUYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs HU
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YJarOIMMHCS OCHOB YHUBEPCAIbHOIO MATEMAaTUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYpPHOW OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copneprxanue JIMHUM «HuCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIs TaIbHEHIIIEr 0 U3YYEeHUS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO Yy  OOydYarolIUMXCsl  JIOTUYECKOTO  MBIIUIEHUS,
(GOopMHPOBAHUIO YMEHHSI MOJb30BAThCS ANTOPUTMAMM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHA O YHCIE Ha ypPOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4Hciie. 3aBepIICHUE OCBOCHUS YHCIOBON
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Comepkanue JBYX aireOpamvecKkux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOIIMXCS MATEMATHYECKOTO
anmnapara, He0OX0JAUMOTO JIJIsl pelIeHUs 3a/1a4 MaTeMaTHKH, CMEKHBIX IPEIMETOB U MPAaKTUKO-
OpPUEHTHPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHus y4eOHBIH MaTepHai
TPYNIIAPYETCS BOKPYT pAalMOHANBHBIX BBIpOKEHHWHA. AJreOpa JIeMOHCTpPHUPYET 3HAYCHHE
MaTeMaTHKH KaK s3bIKa JJIS TOCTPOCHUS MaTeMaTHYECKUX MOJeNei, OMMCaHUs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TaKKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
uHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMH JCIYKTUBHBIX paccyxkaeHui. [IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHue
0o0yJaronuMucs 3HaHUH 0 QYHKIMAX KaK BAKHEHUIIIEH MaTEMaTHIECKON MOJIEINN )1 ONTMCAHUS U
UCCIIEIOBaHUS PAa3HOOOPA3HBIX TPOLIECCOB UM SIBICHUM B mpupoae U oodumiectBe. M3ydeHue
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MaTepuana CHoCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMUXCS YMEHHS WCIONb30BaTh Pa3InYHbIC
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMATUKHU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUN ITUBUIIH3AINH U
KYJIBTYPBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIi Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3lieNibl coaepkaHus: «Yucna ©  BBIYMCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN».

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 vacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYroH.
IloHsAiTHE PallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL
Apudmerndeckue neicTBUS ¢ pallMOHAIBHBIMU YMciIaMu. Pelenne 3a1a4d U3 peaabHON IpakTUKH
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOIbIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
IpoOu B BHUJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jjaud Ha MPOLIEHTHI, PELICHNE 3aJa4 U3 pealbHOU
IPAKTHKU.

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

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEeMEHHOW. [lomycThMble 3HaYeHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuia Mpeodpa3oBaHMsl CYMM U IPOU3BEICHUHN, IPaBUiIa PACKPHITHS CKOOOK M MPUBEICHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl 1 MHOrowieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUYUTAHUE, YMHOXKEHHE
MHOTOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOMKEHHs: KBapaT CyMMBbl U KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHMH. CocTaBleHHE YpaBHEHHMH IO YCIOBUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a1a4 € IOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHA

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

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuIocKocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOocTel. [lonstue pynkuuu. I'papux Gynkiun. CoiictBa GpyHkiuil. JInneitnas
bynkiwys, eé rpapuk. ['paduk dynkuuu y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUH 1
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KIIACC

Yuciaa 1 BLIYHCTIECHUS

KBanmpatuelii kopenb u3 uymcna. lloHsarue o0 wuppanuoHanbHOM uyuche. JlecaTnyHbie
MPUOJIMKEHUST UPPAITMOHATIBHBIX unce. CBoMCTBa apu(METHUECKUX KBaIpPaTHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIIOBBIX BBIPAXKCHHH W BBIYUCICHUSM. JlelicTBUTEIHHBIC
qHCIa.

Crenens c 1eJIbIM TTOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.



Auredpanyeckune BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OcCHOBHOEe CBOHCTBO anreOpandeckoit apobu. CioxxeHue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne aiaredopanueckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOAAIIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocrteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUU € IByMs [IEpeMEHHBIMU. [ [prMephl peleHns CucTeM HEJIMHEWHBIX YPABHEHUM C IByMS
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. OOnacTb OnpeneseHuss 1 MHOXKECTBO 3HaueHUH pyHkuu. CriocoObl
3amanus QyHKIUH.

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

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe pemeHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIA KaK OECKOHEUHbIE
JecaTU4HbIe ApoOu. B3anMHO 0[JHO3HaYHOE COOTBETCTBUE MEX Y MHOKECTBOM JEHCTBUTEIbHBIX
yuceln U KOOPAUHATHOU MPSMOM.

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

Pa3zmMepbl 00BEKTOB OKPY>KAIOLIETO0 MUPA, JUIUTEIBHOCTh MIPOLIECCOB B OKPY>KAIOLIEM MHpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMMKeHus. OKpyrjieHHe 4YHCell.
IIpuknaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHHe. Penienue ypaBHEHHH, CBOASIINXCA K KBaJApaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TpeTbeld M YETBEPTOM CTEIICHEW Pa3iloKEHHEM Ha
MHOHUTEIH.

Pemenune qpoOHO-palinoHaNbHBIX YpaBHEHHH. Pelienrne TeKCTOBBIX 3a/1a4 ajnre0pandeckum
METOJIOM.

VYpaBHeHHe C ABYMsS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JIMHEHHBIX
YpaBHEHUN C JBYyMs IE€pEMEHHBIMHU. PeleHne cucTeM JByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpHpeTalns CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aJreOpanyeckiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



PemieHne JMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

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

I'paduku pyskmmit: 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.

Apudmernueckast u reomerpuueckas nmporpeccuu. @opmyisl N-ro ujieHa apuhMeTHIECKON
Y F€OMETPUYECKOH MPOrpeccHii, CyMMbl IEPBBIX N YICHOB.

N300paxeHne 4jIeHOB apU(PMETHUECKON M TeOMETPUYECKON MpOrpeccuil TOYKaMu Ha
KOOPAMHATHOM MI0cKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pocT. Cl10)KHbIE TPOLICHTHI.



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) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCHICKUX MaTeMaTUKOB M POCCUHMCKOMN
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,
MPEJICTABICHHEM O MaTEeMaTHYEeCKMX OCHOBaX (DYHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTMUYECKUM NPUMEHEHUEM JIOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHBHOE yYacTHE B PEUICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs YCHEIIHON MPOQeCcCUOHANBHON AESITETbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY W OSCTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YEJIOBEKa, NPHUPOJLI U O0OIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
O/1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATUUECKUE 3HAHUS B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
310poBOro 0o0pa3a >KU3HU (3I0POBOE MHUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHA M OTIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTBIO HaBhIKa pedIeKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYTroro 4YeI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTeMaTWYeCKHX 3HAHWK JUJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBbHOTO XapaKTepa SKOJOTUYECKHUX
npo0OJieM U MyTel X pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM CONHAIbHON U IPUPOAHOI Cpeabl:

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



Jrofiel, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HaBBIKM M KOMIETCHIIUH 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
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEeMble DPELICHUS W JEHCTBHS,
bopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

BBISBJIATh U XapaKTEPU30BATh CYILECTBEHHbIE INPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
HNOHSTUM, OTHOIIEHUN MEXIy HOHSTUSIMH, (POPMYJIMPOBATH OMPEIEIICHUS NOHSITUH,
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KiIacCU(PUKALMK, OCHOBAHUS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3A;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHs B (haKTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpellaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHHUH (IIPsIMbIE ¥ OT IPOTHUBHOTIO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (aKTOB,
BBICTpAauBaTh apryMEHTALMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHL, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarejbCcKue AeiCTBHUA.

UCIIONB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUM  WHCTPYMEHT  TO3HAHMS,
dbopMynupoBaTh BONPOCHL, GUKCUPYIOIIHE MPOTHBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
YCTaHABJIMBATb MCKOMOC M HAaHHOC, (1)OpMI/IpOBaTB TUnoTe3y, aprymMeHTHpPOBaThL CBOIO
MTO3UIINI0, MHEHUE;

MPOBOJMTH TI0 CaMOCTOSITEIFHO COCTaBJICHHOMY IUIaHY HECIIOKHBIH SKCIIEPHUMEHT,
HEOOJBIIOE HWCCIEOBaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl pELLICHNUS 3a]a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(DOPMAIUIO
pas3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;



OLICHUBATh HAJEKHOCTh MHPOPMAILIUHN TI0 KPUTEPUAM, TPEATIOKEHHBIM YUUTEIEM WIIN
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KICHHSI B COOTBETCTBUU C YCIOBUSIMHU H IEIISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXXKaTh CBOK TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3yIIbTaT;

B X0/ 00CYKJIEHH 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBI, TPOOJIEMBI,
pelaeMoii 3a/1a4u, BBICKa3bIBaTh UJICH, HALIEJICHHBIC HA MOMCK PEIICHHS, COMTOCTABIATh
CBOM CYXJICHUS C CY)KICHHUSMH JIPYTHX YYaCTHUKOB JTHAIIOTa, OOHAPYKUBAThH Pa3INune
U CXOJICTBO TO3UIMHA, B KOPPEKTHOW ¢opme (HOpMyaHpoBaTh pPa3HOTIACUS, CBOU
BO3PaXKCHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, POCKTA,
CaMOCTOSITENIFHO BBIOMpPATh (pOpMaT BBICTYIUICHHS C YYETOM 3a7ad MpEe3CHTAUUud U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATH M UCIIOJIb30BATh MPEUMYIICCTBA KOMAHHON W MHIUBHIYaTbHOW PabOTHI IPU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 11€7Tb COBMECTHOM JCSITEIbHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pactpeessiTh BUIBI PA0OT, TOTOBAPUBATHCS, 00CYKIATh IPOIIECC M PE3yJIbTaT
paboTb1, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B ITPYNIOBBIX hopMax paboThl (00CykaeHMS, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMEBI B IPYTHE), BEITIOJIHATH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JICHCTBUS
C APYTUMH YWICHaMHU KOMaH/Ibl, OIICHUBATh KaY€CTBO CBOETO BKJIa/Ia B OOIIUH MPOIAYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (UM €ro 4YacTb),
BBIOMpPATh CHOCcO0 pemeHuss ¢ y4€TOM MMEIOUIMXCS 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;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPHU PELIEHUU 33aJa4yl, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIHOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OILICHMBAaTh COOTBETCTBUE PE3YJIbTATa JIEATEIBHOCTH IMOCTABICHHON LEIHN U YCIIOBUSM,
OOBSACHATH MPUUYMHBI JOCTHKEHUS WM HEAOCTHKEHUSI LIEJIH, HAXOIUTh OIINOKY, T1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyueHus B 7 Kjacce OOYYarOIIMICA TMONYYHUT CIEAYIOUIUE TpPEeIMETHBIC
pEe3yIbTaTHI:

Yuciaa 1 BLIYMCTIEHUS

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

Haxonuth 3Ha4eHWS YHCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI H
npuEéMbl  BBIUMCICHHUS 3HAYCHUN JPOOHBIX BBIPAKEHUMN, COJEp)KAIINX OOBIKHOBEHHBIC U
JIECATUYHBIE IPOOH.
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[Tepexoauth OT OgHOM (HOPMBI 3amMCH YKMCEN K ApYroil (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIGHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEHUCTBUA CO CTEIICHSAMH C HATypajIbHBIMU IIOKA3aTEIIMH.

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KECHUE HA MHOKUTEIH HaTypaJIbHBIX YUCEIL.

Pemlate 1npakTUKO-OPUEHTUPOBAHHBIC 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHU 3a1a4
C y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

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

BeinonsATe npeoO6pa3oBaHusl LIEI0r0 BhIPAKEHHUsI B MHOTOWIEH NPUBEACHUEM MOA0OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATP YMHOXEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HA MHOTOYIIEH,
NPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 00IIero MHOXXHUTENS, TPYNIIMPOBKH CIaraeMbIX, MpUMEHEHHS (HOpMys COKpaméHHOTO
YMHOXEHHUS.

[IpumeHsTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUICHHMs pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMH MOKA3aTeJSIMU JUIsl TPeo0pa3oBaHUs
BBIPAKECHUI.

YpaBHeHUsI M HEpABEHCTBA

Pemate nuHENHHBIE ypaBHEHHMS C OJHOW IEPEMEHHOM, IPUMEHsS IpaBHila IEepexoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHUN TMHEUHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpuMepsl Map YUCe, SBISIOLUIMXCS pellleHueM JMHEHHOT0 ypaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOTr0 YypaBHEHHS C JABYMs
NEePEMEHHBIMH, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUs YPABHEHMS.

Pematps cucrteMbl ABYX JIMHEHHBIX YpaBHEHUH C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
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 KOOPJIMHATHOM TNPSAMONW TOYKHM, COOTBETCTBYIOIIME 3aJJlaHHBIM
KOOpJIMHATAM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allACHIBaTh YHCJIOBBIE IPOMEXKYTKHM Ha
anreOpanyeckoM s3bIKe.

OTMeuaTp B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATAM, CTPOUTh
rpaduku TuHeHHbIX QyHKIMHA. CTpouTh rpaguk GyHKIUH Y = [X|.

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

Haxoauts 3HaueHne QyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.
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[Tonumath rpaduueckuii crocod MpeiCcTaBiIeHUS M aHAIW3a MHPOPMALMHU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEAMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

Hcnonp30BaTh HayalIbHBIE NPEICTABICHUS O MHOXXECTBE IEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENBHBIE UYWCIIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHsATh TOHATHE apU(PMETUYECKOrO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPE0Opa30BaHusl BbIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBare 3amucu OOJBIIMX W MajbIX YHMCENT C MOMOLIBIO JECATUYHBIX ApoOeil u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsTh MOHSATHE CTENEHH C LEJNbIM I10Ka3aTesieM, BBINOJHATh IPeoOpa3oBaHus
BBIPAXCHUI, CONEPIKALUX CTEIIEHU C LIETIBbIM [T0OKA3aTEIEM.

BbINoMHATE TOXAECTBEHHBbIE IMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBapaTHBINA TPEXUIEH HA MHOXKHUTEIH.

[TpumeHsTH IpeoOpa3zoBaHus BBIPAKEHHUH 11 pEIIeHUs pa3IMYHbIX 33]ja4 U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pEabHON IPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemath nuHeliHble, KBapaTHbIE YPABHEHUS U pallMOHAIbHBIE YPAaBHEHMSI, CBOJSIINECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpeacTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpOYee).

[Tepexoauth OT cioOBecHONH (GOPMYIUMPOBKM 3ahauM K e€ anreOpanyeckod MOAETH C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLIEHKH, PellaTh JUHEIHbIE
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYEcKyl0 WIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonnmath U UCTIONIB30BaTh (PYHKIIMOHAIBHBIE IOHSITHS U SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHHsT), OTIPENIENATh 3HaUeHHE (PYHKIMH 1O 3HAYECHUIO apryMEeHTa, ONpeesiTh CBOWCTBA
byakmH o e€ rpaduky.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = k/x, y = x2, y = x3y = |X|, y = VX, OnucEIBaTh CBOHCTBA 9HCIOBON (DYHKIMK 10 €&
rpauky.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPAJOUYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BeimonHaTe apudmeTnueckue JeHCTBUS C pallMOHAIBHBIMHU YHCIaMH, cOUYeTas YCTHbIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BEIUMUCIIEHUS] C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxonuTs 3Ha4eHUs CTENEHEH C LEJIBIMH MTOKA3aTeIsIMU U KOPHEW, BBIYMCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUM.

OKpyrisTh NEHCTBUTENBbHBIE 4YHCIIA, BBINOIHATH NPUKHUIAKY pPE3yJbTaTa BBIYUCIICHUN,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.
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YpaBHeHUs M HEpaABEHCTBA

Pemiate nuHelHbIE M KBaJpaTHbIC YPABHEHUS, YPABHEHNUS, CBOJSILUECS K HUM, pocTeine
IpOoOHO-palOHANIbHBIE YPaBHEHUSI.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCS JTMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH IpOCTENIINE HUCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM UYHUCIIE C
IpUMEHEHHEM IrpaUIecKuX MpeicTaBlIeHUH (YCTaHABIUBATh, HIMEET JIM YPAaBHEHHE HII CUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

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

PemaTs cuctembl JINHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUAIOIINE KBAJAPAaTHOE
HEPaBEHCTBO, W300pakaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH IMpPSIMOM, 3alUCBIBATh
pelleHe ¢ TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 3a]1ady.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIIMM U3y4YEeHHBIX BUI0OB. [loKa3pIBaTh cCXeMaTUYECKH PACIIOIOKEHHE Ha
KOODPJMHATHOM IIocKOCTH TpadukoB GyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOHACTBA
(GyHKIMIA.

Crpouth M M300paxkaTh CXEMATUUYECKU IpaUKH KBaJIpaTUYHBIX (QYHKIUI, ONUCHIBATh
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMyIie, TPUBOAUTH IPUMEPHI KBaAPATHUHBIX
GyHKIMI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

YucioBbie MOCIEI0BATEIBLHOCTH H MPOrPecCHH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO NMPOTPECCUM NPHU Pa3HBIX criocodax
3aJlaHMsL.

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

N3006paxarh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemars 3amaum, cBsI3aHHBIE C YMCIIOBBIMU I1OCJIEI0BATEILHOCTSMHU, B TOM YHCIIE 334U U3
peabHOM KU3HM (C UCTIOIB30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3nelIoB U TEM B K I (undposre)
/i E OI; on i cer OH;po.]ILHLI pangqecKn 06pa3oBATETBHbIC
porp 0 € paooTsl € paooTsl pecypebt
Uucna u bu6nmoreka [IOK
BBIYUCIICHHUS. https://m.edsoo.ru/7f415b9
1 25 1
Panmonansubie 0
yHcia
Anredpanyecku buGnnorexa LIOK
2 p 27 1 https://m.edsoo.ru/7f415b9
€ BBIPAKEHUS 0
VhaBHEHIS 1 bubmuorexa [JOK
3 p 20 1 https://m.edsoo.ru/7f415b9
HEpPaBEHCTBA 0
Koopaunats! u bu6nuoreka [IOK
4  rpadukn. 24 1 https://m.edso0.ru/7f415b9
OyHKIUU 0
ToBTODeHIE 1 bubmuorexa [JOK
5 P 6 1 https://m.edsoo.ru/7f415b9
000011EHNE 0
OBIIEE
KOJIMYECTBO
YACOB IIO 102 5 0

[TPOT'PAMME



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
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 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (un¢posbie)
/| PA3AE]I0B H TEM Beero Kourpoabnbie IIpakrnuyeckue 06pazoBaTeIbHbIE

NMpOorpamMmsbl padoThI padoThI pecypeb
Yucna u bu6nuoreka [IOK

| | BblUHCICHHS. 15 https://m.edsoo.ru/7f417af8
KBagparusie
KOpHHU
Yucna n bu6nmoreka [IOK
BBIYUCIICHUSL. https://m.edsoo.ru/7f417af8

2 Crenensb ¢ 7
LEJbIM
MoKa3areiem
Anrebpanyeckue bubnmnoreka [HOK

3 | BBIDKCHHSL. 5 1 https://m.edsoo.ru/7f417af8
KBangpaTubiit
TPEXWICH
Anrebpanueckue bubnmnoreka [HOK
BBIPAKCHUSI. https://m.edsoo.ru/7f417af8

4 15 1
Anrebpanyeckas
IpoOb
YpaBHeHus u bubmuorexa [JOK
HEepaBEHCTBA. https://m.edsoo.ru/7f417af8

5 15 1
KBanparusie
ypaBHEHUS
YpaBHeHus u bubnmnoreka [JOK

g  HepaBeHcTsa. 13 https://m.edsoo.ru/7f417af8
Cucremsl
ypaBHEHUH
YpaBHeHus u bubmuorexa [JOK

7 | HepaBeHCTBa. 12 1 https://m.edsoo.ru/7f417af8
HepasencrBa
DyHKIHH. bu6muoreka [IOK

8 | OcHOBHBIE 5 https://m.edsoo.ru/7f417af8
TTOHSITHS
DyHKIUH. bu6nuoreka [IOK

9 | Ymcnossle 9 https://m.edsoo.ru/7f417af8
byHKIIUHN

10 IToBTOpeHue un 6 1 bubmuoreka [JOK
0000menue https://m.edsoo.ru/7f417af8

OBIIEE

KOJIMYECTBO

YACOB I10 102 S 0

I[MTPOT'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne HaumeHoBaHHe KosnnuyectBo 4yacos DJIEeKTPOHHbIE
n/ | pasjaesoB M TeM Becer Kourpoabnbl IIpakTuyecku (undposore)
n  [porpamMmsbl 0 e paGoThI e pa6oThI o0pa3oBaTe/ibHbIE
pecypchbl
Yucna u bubmuoreka [JOK
BBIUUCIICHHS. https://m.edsoo.ru/7f419d
1 . 9
JleiicTBUTENBLHBIC 08
qyucia
VYpaBHeHus u bubnmoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d
2 . 14 1
VYpaBHeHuUs ¢ OAHOM 08
MepEeMEHHON
YpaBHeHus U bubnuoreka [JOK
HEPaBCHCTBA. https://m.edsoo0.ru/7f419d
3 14 1
Cucremsbl 08
YpaBHEHUU
VYpaBueHus u bubnuorexa [JOK
4  HepaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasenctpa 08
bu6mmoreka [IOK
5 ®yukiuu 16 1 https://m.edsoo.ru/7f419d
08
Yucnosbie bu6mmoreka [IOK
6  mocienoBaTeNbHOCT 15 1 https://m.edsoo.ru/7f419d
H 08
[ToBTOpEHME, bu6mmoreka [JOK
000011€eHNE, https://m.edsoo.ru/7f419d
7 18 1
CHCTEMAaTHU3aAIIHS 08
3HAHUU
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6 0
ITPOI'PAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJAUYECKOE OBECIIEYEHUE

1.

2.

Anrebpa, 7 kitacc/ MaxkapsraeB FO.H., Munarok H.I'., Hemkos K.U. u
npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBemenne»
Anrebpa, 8 kitacc/ MaxkapsraeB FO.H., Munarok H.I'., Hemkos K.W. u
npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBemenne»
Anrebpa, 9 kiacc/ Makapsrue FO.H., Munmiok H.I'., Hemkos K.U.
npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBemenne»
Anre6pa, 7 kinacc/ Mepansk A.T'., [Tononckuit B.b., Axup M.C.; nox
penakuueit [Togonsckoro B.E., O0miecTBo ¢ orpaHn4eHHON
oTBeTcTBEHHOCThIO M3narensckuii nentp «BEHTAHA-TPA®y;
AxkrmonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuney

Anrebpa, 8 kiacc/ Mepansik A.T'., [Tononckuit B.b., Axup M.C.; nox
penakuueit [Togonbckoro B.E., O0miecTBo ¢ orpaHn4eHHON
oTBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-TPA®x;
AxkmmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»

Anrebpa, 9 kimacc/ Mepainsik A.T'., [Tomorckuit B.b., Axup M.C.; mox
penakuueit [Togonbckoro B.E., O0miecTBo ¢ orpaHun4eHHON
oTBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-TPA®x;
AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBerieHuey
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