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IMNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIETr0 OOpa3oBaHHS: OHA
oOecrieunBaeT U3yyeHue APYruxX ITUCHUILUINH, KaK €CTECTBEHHO-HAYYHOI 0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIsl MPOJOHKEHHUS 00pa30BaHUs U B TIOBCETHEBHOM JKU3HU.
PazButne y oOydaloomuxcss HAy4YHBIX TMPEACTABICHUH O TMPOUCXOKACHUM H CYIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTPaKCHHS MATEMAaTHUYECKONH HAyKOW SIBICHUH U
IPOLIECCOB B MPHPOJAE U OOIIECTBE, POJIM MATEeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIIJICHHS, HEOOXOAUMBIX ISl aJanTaldd B COBpeMEHHOM LudpoBoM obOmectBe. M3yuenue
anreOpbl 00eCTIeYnBaeT Pa3BUTHE YMEHUS HAOJIO1aTh, CPABHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEeICTBUS U BBIBOJIBI, GOPMYyIUPOBaTh yTBepkaeHUs. OcBoeHHEe Kypca anredpbl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOYYalOIIUXCs: OHM HCHONB3YIOT NEAYKTHBHBIE H
WHIYKTUBHBIE PACCYXICHHS, 00O0MICHHE M KOHKPETH3AIUIO, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanosaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW NESITEIbHOCTH
oOydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIleHHWe 3ajad  sBISETCS  peaiu3anuei
NESATENIbHOCTHOTO IPUHIINIIA O0yYeHUSI.

B crpykrype mporpamMmbel y4eOHOTO Kypca «Ausrebpa» Ui OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJICPKATeNbHO-METOANYEeCKre IuHUH: «Yucna u
BBIUHCIICHUS, «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHHS U HEPaBEHCTBa», «DYHKIHIY.
Kaxxnas u3 3THX colepkaTenbHO-METOUYECKHUX JIMHUN Pa3BUBAETCSA HA MPOTSHKEHUU TPEX JIeT
U3YYCHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUSIMH. B Xo/1e n3ydeHus y4eOHOTO Kypca
00yJarOIIUMCS TTPUXOIUTCS JIOTHICCKH PACCYKIaTh, HCIIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3eliaXx MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOLIME OBJAJICHUIO OOYYaIONMMHCS OCHOB YHHBEPCAJIHHOIO MAaTEMaTHYECKOTO
s3pika. CopeprKaTeIbHON B CTPYKTYPHOH OCOOEHHOCTBIO YYeOHOTO Kypca «Anredpay» sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxannie nuHUU «Uucna W BBIUKCICHHS CIYXXUT OCHOBOW [UIsl JaibHEHIIEro
U3YYCHHUS MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(hOpMHUPOBAHHUIO YMEHUS IOJIH30BATHCS AJITOPUTMAMH, a TaKXKe MPUOOPETCHUIO MPAKTHICCKHIX
HABBIKOB, HEOOXOJMMBIX Ul MOBCEIHEBHOH XH3HU. Pa3BUTHE MOHATHUA O 4YUCIE HAa YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHCIIAMH,
(hopMHUPOBAHHEMITPEICTABIICHUI O NEHCTBUTEIBHOM 4YHCIE. 3aBEpIICHHE OCBOCHHS YHCIOBON
JMHUY OTHECEHO K CpeHeMy o01eMy 00pa30BaHHUIO.

CopepxaHue JByX aireOpandecKkux JUHUH — «AnreOpanueckue BbIpAXKEHUS» U
«YpaBHEHUST M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMUPOBAHHIO Yy  OOYyYaromIMXcs
MaTEeMaTHYECKOTO amrmapara, HEOOXOJMMOTO Ui pEImIeHUS 3a7ad MaTEeMaTHKH, CMEKHBIX
PEIMETOB U TIPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIero 0O0pa3oBaHus
y4eOHBI ~ MaTepuan TPYHNIOUPYETCS  BOKPYT  PAallMOHAIBHBIX  BbIpaXeHWil.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTHUKH KakK SI3bIKa JJI MMOCTPOCHUS MaTEeMaTHUYECKUX MOJIENEH,
OTIMCAHUs TIPOLIECCOB W SIBJICHUN pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAIT Takke
JTaJbHEUIIIee Pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUSI, HEOOXOIUMOTO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca UHGOPMATUKHU, M OBJAJCHHE HaBbIKAMH JI€AYKTHBHBIX PAaCCYXICHUM.



[IpeoOpazoBanne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIMOHATBHO-TPAQUUECKOW  JIMHUM ~ HAIEJICHO Ha  TOJTyYeHHE
o0yyaromuMucs 3HaHuN 0 QyHKIUAX Kak BaKHEHIIeH MaTeMaTH4ecKod MOJAEIH JJIsi ONUCAHUSA
U HUCCIICZIOBAaHUS Pa3HOOOPA3HBIX NPOLIECCOB M SIBICHUH B Mpupojae U obmiecTtse. M3yuenue
MaTtepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh paszIHYHBIC
BBIPA3UTEIFHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CHMBOJMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUNA O POJIU MAaTEMATUKU B PA3BUTUU LIMBUIM3ALUN
U KYJIbTYPBI.

CornacHo yuyeOHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Amredpay,
KOTOpBIM BKIJIIOYAET CIEAYIOIIME OCHOBHBIE DPa3jeibl colepkaHus: «Uucia ¥ BBIYHCICHUSY,
«Anrebpanyeckue BBIPAKEHUs», «Y paBHEHHS U HEPaBEHCTBaY, « DYHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejelno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 ygaca (3 yaca B
HEJIEIIO).



COJEPXAHUE OBYUYEHUA

7 KJIACC

Yucia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHbIE U JIECATUYHBIC, MEPEeXoa OT OAHON (opmbl 3amucu Apoleil K
npyroi. IloHsTHE panMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIIOPSIOUMBAHNE PALlMOHAIBHBIX
ynces. Apudmernyeckue ASHCTBUS ¢ pallMOHAIbHBIMU YHciIaMu. Pelienue 3agau U3 peanbHOU
IPAaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTelieM: OIpeJesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTpeAEIICHHUs, 3aiCh 00IbIUX Yncenl. [IponeHTsl, 3anich MPOIEHTOB B BUJIE APOOH U
Ipobu B BHUJE MpOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha IMPOLEHTHI, pElICHUE 33/1a4 U3 peaibHOU
IIPAKTHKH.

[IpumeHeHNne MPU3HAKOB AEIMMOCTH, Pa3JI0KEHUE HA MHOXKHUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi M 0OpaTHast IPOIOPLUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUSA C MEpeMEHHOW. JlomycTHUMBbIEe 3HAYEHHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B BUAE (HOPMYIIBL
Brraucnenus nmo gpopmynam. I[IpeoOpazoBanrne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PAaBHBIC
BBIpQXEHUI, TIPaBUiIa MIPeoOpa3oBaHUs CYMM M IPOU3BEJIEHUH, NPaBUia PACKPBITUS CKOOOK U
NPUBEICHUS OJOOHBIX CIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10OKA3aTeIEM.

OpnowieHbl 1 MHOrowieHsl. CteneHb MHorouwieHa. Clio)keHue, BBIUUTAaHUE, YMHO)KEHUE
MHOrouseHoB. DopMyibl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pasHOCTH KBapaToB. Pa3nokeHre MHOrOWIEHOB HA MHOKHTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpPaBHEHUS, MIpaBUja NpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHIIBHOCTh
YPaBHEHUH.

JluHeitHOe ypaBHEHHE C OJIHOW IEPEMEHHOM, YHUCIO KOpPHEW JMHEWMHOTO ypaBHEHMS,
pellleHue JIMHEHHBIX ypaBHEHHMH. CocCTaBl€HME ypaBHEHUN IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOILIBIO YPAaBHEHUH.

JIuHeiiHOe ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema AByX JIMHEHHBIX
YPaBHEHUH ¢ JBYMs IE€peMeHHbIMHU. PeleHue cucteM ypaBHEHHMH CIIOCOOOM IOJCTaHOBKH.
[TpumMepsl peleHns: TEKCTOBBIX 3a4a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DOYyHKUNH

Koopaunara Toukm Ha npsMon. YuciaoBbsle NPOMEXKYTKH. PaccrosHue Mexnay AByms
TOYKaMU KOOPJAMHATHON ITPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu Oxu Oy. AOciucca M OpauHATa TOYKH Ha
KOOpAMHATHOM mockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanpHbIX 3aBUcHUMOcTei. [lonstue ¢ynkmun. I'padux ¢ynkuuu. CoiicTBa (QyHKUIHWH.
Jluneitnas Qynkuus, e€ rpapuk. ['paduk pynkuuu y = [x|. I'paduueckoe pemieHue JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KUIACC

Yuca U BIYUCIEHUSA

KBanparapii kopenp u3 uucina. [lonstue 00 uppamwoHambHOM uyucie. JlecsaTuanabie
npUOIKEHUsT UppAlMOHaIbHBIX uncen. CBolicTBa apuMETUUECKUX KBAJPaTHBIX KOpPHEH U HX
IpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYHCIEHUSM. JlelicTBUTEIbHBIC
yucia.

Crenens c 11eJIbIM TIOKa3ateneM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIa.

Auaredpanyeckune BbIpaKeHHUs

KBanparsslii TpEXUIEH, pa3IoKEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OcHOBHOE CBOMCTBO anreOpanmyeckorr apobu. CioxxeHue,
BBIYUTAHUE, YMHOXXCHHE, JEICHUE alreOpandeckux aApooOei. PanmoHambHbIe BBIpAXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHNsI 1 HEPABEHCTBA

KBanpatHoe ypaBHenue, (popmyrna KopHeW KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUW#, CBOOAIIMXCA K JMHEWHBIM W KBaapaTHbIM. [Ipocreiimme apoOHO-
palroOHaNbHbIE YPaBHEHUS.

I'padmueckas wHTEpHpeTalvs ypaBHEHHUN C ABYMsS MEPEMEHHBIMHU U CHCTEM JHMHECHHBIX
YPAaBHEHUN C JBYMs INepeMEHHBIMU. [IpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM C
JIBYMsI TIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 areOpandecKiuM CIIOCOOOM.

YucnoBble HepaBEeHCTBA W HMX CBoMcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIuHElHbIE HEpaBeHCTBA C OJHOM mepeMeHHOW. CHucTembl
JIMHEWHBIX HEPABEHCTB C OJITHOU IIEPEMEHHOM.

DOYyHKUNH

[onarue ¢pynkuuu. OOIaCTh ONpeneIeHuss U MHOXKECTBO 3HaueHH QyHKiuu. CriocoOs!
3amanus QyHKIUH.

I'papux ¢ynkumu. Yrenwe cpoiicTB QyHKium mo e€ rpaduky. [Ipumeps rpadukon
(GyHKIUH, OTpa)KaIOUINX PeabHbIE MPOLIECCHI.

OYHKIHMH, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPOMOPLHMOHANbHBIE 3aBUCUMOCTH, HX
rpaduku. Oyukimn y = x2, y = x°, y = \x, y=|x|. ['padudeckoe pelenne ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.

9 KUIIACC

Yuciia 1 BbIYUCICHUSA

PannonaneHple uncna, uppaloHaIbHble YUCIA, KOHEUHbIE U OECKOHEUHbIE JeCSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTENbHBbIE 4YHCIA KaK OECKOHEYHbIE
JecaTU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(pMETHUYEeCKHe AEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCJIAMHU.

Pazmepsl OOBEKTOB OKpYXaroIero MHpa, IIUTEIHLHOCTh IPOLECCOB B OKpY’KalOIIEeM
MUpE.



[TpubnuxEéHHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NPUOMIKEHUs. OKpyIJIEHHE YHCENl.
[Ipukuaka u OLleHKa pPe3yJIbTATOB BBIYUCIICHUM.

YpaBHeHHUsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienne ypaBHEHUM, CBOJAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K  KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENECHEU
pa3oKEeHUEM Ha MHOXKHUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHMH.  PerneHwe  TEKCTOBBIX — 3ajad
areOpanyeckuM METOOM.

VYpaBHeHUe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
yYpaBHEHUH C ABYMsI NEepeMEHHbIMU. PerieHue cucTeM JABYyX YpaBHEHHM, OJAHO U3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas mHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 areOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem JIMHEHMHBIX
HEpaBeHCTB C O/AHOW mepemeHHOH. KBaapaTHble HepaBeHCTBa. I'padudeckas uHTEpmpeTauus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOYyHKIUH

KBagparnunas ¢ynkmus, e€ rpaduk u cBorctBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHH 1apadoibl.

I'paduku pynkumii: y =kx,y=kx+b,y=k/x,y=x3,y= VX, y = |x| , 1 uX cBoiicTBa.

YucaoBble MOCTEI0BATEIBLHOCTH H IPOrPecCHH

[TonsiTHe 4KCIIOBOM MOCIEAOBATENIBHOCTU. 3aJlaHUE MOCIIEIOBATEIBHOCTH PEKYPPEHTHOM
(dbopmyoit u popMyItoii n-ro ueHa.

Apudmernueckass W reomeTpuueckas — mnporpeccuu.  Dopmyipl  #-TO  4iIeHa
apu(pMeTHUYeCKOil U FreOMETPUUECKON MPOTPECCH, CyMMBbI IEPBBIX 7UJICHOB.

N300paxkenne wieHOB apu(pMETHUECKOH M TEOMETPUYECKOM MpOrpeccHil TOuKaMH Ha

KOOPJIMHATHOM TIOCKOCTH. JIMHEHHBIN ¥ SKCIOHSHITHAIBHBINA POCT. CII0KHBIE MMPOIICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHHS IMpOrpaMMbl y4eOHOro Kypca «Auredpa»
XapaKTEePU3YIOTCS:

1) naTpruoTnyeckoe BOCIMTAHUE:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHICKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSIM POCCHIUCKMX MAaT€MaTUKOB M POCCUHCKOMN
MAaTeMaTHYECKOM MIKOJIBI, K UCITOJIB30BAHUIO 3THX JOCTIKCHHUHN B APYTUX HAyKaX W MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHCHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealiu3alldd ero Tpas,
MPEACTABICHHEM O MAaTeMaTHYeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLIEAYp TPaKIAHCKOTO oO0IIecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUMN
HAyKH, 0OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MIPUHIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHUE B PELICHUHM MPAKTUYECKUX 3a/ad MaTeMaTU4YecKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTHUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JIJISl YCIIEITHON MPOQECCHOHANBHON JEATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMCHHIA,
OCO3HaHHBIM BBIOOPDOM ¥ TIOCTPOCHHUEM HWHIWBHUIYAIHHOM TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M JCTETHUYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, PACCyKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTALIMEeN B JIEATETLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpPEJICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOl HayKH Kak cdepbl 4YelIOBEYECKOH MAedTeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIU3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyJbTypOH KaK CpEICTBOM I[IO3HAHHWS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
UCCJIEIOBATENIbCKOM 1€ATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpPMHUPOBAHHE  KYJbTYPbl  310POBbS M
IMOLMOHAIBHOIO 0JIArONOIy4us:

FOTOBHOCTBIO TMPUMEHATh MaTEMAaTUYECKUE 3HAHMUS B HMHTEPECaX CBOETO 3J0POBbS,
BEJICHUS 370POBOTO 00pasa >KM3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTHbIXa, peryisapHas Qu3nyeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHKEM CBOEro MpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa IPYroro 4eJaoBeKa;

7) 3K0JIOTHYECKOe BOCIINTAHUE:

OpUEHTAIIMECN Ha MPUMEHEHHWE MAaTEMaTUYECKUX 3HAHWM IS pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXarolle cpelpl, MJIaHUPOBAHUS IIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX



HOCJEACTBUMA Il OKpY’Kalollel Cpeibl, 0OCO3HAHHEM TJI00AIBHOIO XapakTepa 3KOJOrMYECKUX
po0JIeM U TyTeH X PeIIeHUs;

8) ajanTanus K M3MEHAOUUMCS YCJI0OBUAM COUMATBHONW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y APYTHUX
Jro/Ied, MPUOOpETaTh B COBMECTHOW JIESITEILHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETECHIIMH U3
OMBITA JPYTHUX;

HE0OXOMMOCThI0 B ()OPMHUPOBAHNU HOBBIX 3HAHWH, B TOM uucie (GOpMyIUpOBaTh UJEH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaX M SBICHMUAX, B TOM UYHUCIIE paHEe HEU3BECTHHIX, OCO3HABATH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOyIOIIMH KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMble DPELICHUS U
neicTBus, GopMyIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

basoBble Jlornyeckue 1efcTBUA:

® BBIBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMATHUYECKHX OOBEKTOB,
MOHSTUH, OTHOIICHUN MEXTYy MOHATHUSMHU, (HOPMYIUPOBATH OIMPEICICHUS TOHSITHM,
YCTaHABIIMBATh CYUIECTBEHHbIN MPU3HAK KJIacCU(pUKAIMU, OCHOBAHUSA JJIsi 0000IIeHUS
Y CPaBHEHUs, KPUTEPUU TPOBOJMMOIO aHAJIN3A;

® BOCHpPHUHUMATh, (POPMYIUPOBATH U MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpULaTeNIbHbIE, EMHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

®  BBHIABJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (paKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, Mpeajaratb KPUTEPUM ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® Jle7aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIETYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIOUeHU N, YMO3AKITIOUCHHUI IO aHAJIOTHH;

® pa3dupaTh JOKa3aTeNbCTBA MAaTEeMATUYECKUX YTBEpKIEHUM (mpsiMble W OT
IIPOTUBHOIO), IIPOBOUTH CaMOCTOSITEJIbHO HECJIOKHbIE JI0OKa3aTesIbCTBa
MaTeMaTHYeCKUX (DaKTOB, BBICTPAaWBATh apPTyYMEHTAIMIO, TPUBOAWTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

® BpIOMpaTh crnoco0 pemieHus ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbolee MOAXOASIIUNA C YYETOM CaMOCTOSTENIBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBare/ibCKue 1eHCTBUSA:

® UCHONB30BaTh  BOMPOCHl  KaK  MCCIEAOBATENbCKUM  MHCTPYMEHT  TO3HAHMS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpEUHE, npobiemy,
CaMOCTOSITENIFHO yCTAHABJIMBAaTh HMCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

® [IPOBOAWTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;



CaMOCTOATENIbHO  (hOpMYyJHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJbTaTaMm
NPOBEIEHHOTO HAOIIOJCHNS, UCCIIEIOBAaHUs, OLEHUBATH JIOCTOBEPHOCTh MOJTYUYSHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHMIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEIIIOIOKEHHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpMaLMU, JaHHBIX, HEOOXOJIUMBIX
IVl PEeLIeHus 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(POPMALIUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh GopMy NpeCTaBIeHUs HHDOPMALIUK U UJUTIOCTPUPOBATH pelllaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOHM rpadukoi 1 uX KOMOUHALMSIMU;

OLIEHUBATh HAAEKHOCTh MH(POPMALIUH 110 KPUTEPUSAM, IPEATIOKEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KOMMYHI/IKaTI/lBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—lble aedcTBHUA:

BOCIIPMHUMATh U (OPMYJIMPOBATH CYXkIEHHUS B COOTBETCTBUU C YCIOBHUSAMHU M LIEISAMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXXaTh CBOI TOYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 10 XOAY PEIICHHs 331a4l, KOMMEHTHPOBAThH
TIOJTYYCHHBIH Pe3yibTaT;

B X0JIe 00CYX/IeHHs 331aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMBI, IPOOIIEMBI,
pemraeMOl  3aja4yM, BbICKa3blBaTh MJIEM, HAICJIEHHbIE Ha IOMCK pelleHHs,
COIIOCTABJISATh CBOM CYXICHHUS C CYXICHHSIMHU JPYTUX YYaCTHHUKOB JHAJOra,
0oOHapy»XUBaTh pa3jIMuue U CXOJICTBO MO3UIIMMI, B KOPPEKTHOH hopme popMyIupoBaTh
pasHoIIacHsi, CBOM BO3PAXKECHHUS;

NPECTaBIATh Pe3yJIbTaThl PEIICHUs 3a/1a4M, HIKCIIEPUMEHTA, HCCIIEeI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHUS € Y4E€TOM 3ajiad NMpe3eHTAUUu U
0COOEHHOCTEH ayAUTOpHH;

IOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHONM M WHAMBUIYaIbHON pabOTHI
IpU peLIeHNH Y4eOHbIX MaTeMAaTHUECKUX 3a]1a4;

NPUHUMATD 11€Jb COBMECTHOM JeSITeIbHOCTH, IIIAHUPOBATh OPTaHU3aIIUI0 COBMECTHON
paboThl, pacmpenensiTh BHIAB pabOT, JOTOBapUBATBHCS, OOCYXKIaTh MpOIeEcC H
pe3yabTaT paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (GopMax paboThl (00CyXkAeHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPIUHHPOBATH
CBOM JCWCTBUS C JPYTUMHU WICHAMH KOMaH/bI, OIICHWBATh KA4eCTBO CBOETO BKJIA/a B
00K TPOIYKT IO KPUTEPUSIM, C(HOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PeryisiTuBHbIe YHUBepCaJbHbIE y4eOHbIe /1eiicTBUSA
Camoopranmu3anus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, aJrOPUTM pPEIICHHs 3aJadd (MM €ro 4acTh),
BBIOMPATh CIOCOO pEHICHHs ¢ YYETOM HUMEIOIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATh BApPHAHThI PEHICHUH C y4ETOM
HOBOH MH(OpMAIHH.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBINA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS TpoIecca U pe3yabTaTta PelICHuUs
MaTeMaTHYECKOM 3a]1auu;



® [peaBUJETb TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPU PELICHUU 3a7a4d, BHOCUTH
KOPPEKTUBHI B JIESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HalJICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OILICHMBAaTh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH ITOCTABICHHON LIEIN U YCIOBHSM,
OOBSICHATH MPUYMHBI JOCTHKEHHUS WIM HEJOCTIDKEHHs IIeTH, HaXOAMTh OIIUOKY,
JIaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 kJjacce OOydYaroLIMiics MONYyYUT CIEAYIOIIKME NpeIMETHBIE
pe3yJIbTaThl:

Yucia v BbIYHMCIEHUSA

BoinonusaTe, couerass yCTHbIE M MHCbMEHHBIE MPHEMBI, apuPMETHYECKUE IEHCTBUS C
palMOHATIBLHBIMHU YU CIAMH.

HaxonuTe 3HaueHMs] YHCIOBBIX BBIPAXKEHUH, NPUMEHATH Pa3sHOOOpa3HBIE CIOCOOBI U
Opu€Mbl BBIUMCIICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHbIE U
NECSTUYHBIE TPOOH.

[lepexoauts oT ogHON (HOPMBI 3amKCH YUCEN K JIpyroil (mpeoOpa3oBbIBATh JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPAI0UMBATH PALIMOHAIBHBIE YHCIIA.

OxpyrisaTh uucna.

BbINOMHATE NPUKUIKY M OLIEHKY pe3yJbTaTa BBIUYMCICHUMH, OLIEHKY 3HAYEHHH YHMCIOBBIX
BbIpaX€HUI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpuMeHATh MpU3HAKU ASTMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHbIX YHCEI.

PemaTte mNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIICHHWEM BEJINYMH,
IPONOPLMOHAIILHOCTHIO BEIMUNH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThI PELICHUS 3a7a4
C Y4€TOM OTPaHWYCHUH, CBI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb3oBath anredpanyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHS yueOHOT0 MaTepuania.

HaxonuTe 3HaueHs1 OyKBEHHBIX BBIPAKEHUH MTPH 33JaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BoinonusaTe npeobpazoBaHus LENOro BbIPaXXEHUSI B MHOTOWIEH MPUBEACHUEM MOT0OHBIX
CJIaraeéMbIX, PaCKPBITUEM CKOOOK.

BbINONHATE YMHOXKEHHME OJHOYIEHAa HAa MHOIOYIEH M MHOTOYJI€Ha HAa MHOTOYJIEH,
IPUMEHATH (HOPMYJIbl KBaJpaTa CyMMbI U KBaJparTa pa3sHOCTH.

Ocy1ecTBIATh Pa3ioKEHHE MHOTOWIEHOB HAa MHOXKUTEIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKHM OOIIEero MHOXHUTEIs, TPYNIHUPOBKU CIaraeMbiX, IpUMEHEHUs: (HOpMya COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB U PELICHUS pPa3IMYHBIX 3a1ad U3
MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHOM MPAKTHUKU.

Hcnonb3oBath CBOICTBa cTeNeHel ¢ HAaTypalbHBIMU MOKA3aTENIAMHU Ui IPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA



Pewrats yMHENHbIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NPUMEHsS IPAaBWIIA IEPEXOAa OT
UCXOJTHOTO YpPaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIISETCS JIM YHUCIO KOpPHEM
YPaBHEHUS.

[TpuMmensTh rpaduyeckre METO/IbI TP PELICHUH JTMHEHHBIX YPAaBHEHUNA U UX CUCTEM.

[TonGupath mpuMepsl Map Yucell, SIBISIOUMXCS PEIIeHUEM JTHHEHHOT0 YpaBHEHHS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpAMHATHOM IUIOCKOCTH TpaQUK JHMHEWHOTO YpaBHEHUS C JIByMs
IIepEMEHHBIMH, T0JIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucremsl IBYX JIMHEHMHBIX YpPaBHEHUN C [IBYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpadu4ecKy.

CocTaBnsiTh M pemath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3aJlayM, HUHTEPIPETHUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJayd IOJYYEHHBIN
pe3ynbTar.

DYyHKUNH

N3o0OpaxaTh Ha KOOPAMHATHOW TMPSMOW TOUYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpAMHATAaM, JIy4M, OTpPE3KH, WHTEPBaJIbl, 3alMChIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTth B KOOPAMHATHOM IJIOCKOCTM TOYKM M0 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxy nuHeHbIX QyHKIMA. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMMU:
CKOpOCTb, BpEMsl, pacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIBHOCTD, BpEMs,
00BEM pabOTHI.

Haxoauts 3HaueHre QyHKIUH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crnocod NpeAcTaBiIeHUs M aHaIW3a MH(OpMalUM, U3BJIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB peanbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenuss B 8 kJiacce OOydYaroUIMiics IMONYyYUT CIEAYIOIIME NpPEIMETHBIC
pe3yJbTaThI:

Yucia 1 BBIYMCICHUSA

Hcnonp3oBaTh HayallbHbIE NPEICTABICHUS O MHOMKECTBE ICHCTBUTEIBHBIX YMCEN IS
CPaBHEHMs, OKPYIJIEHUS M BBIYMCIEHUH, M300pakaTh IEHCTBUTEJIBHBIE YHUCJIAa TOYKAMHU Ha
KOOPJIWHATHOM IIPSIMOA.

[IpuMeHATh TOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIE
KOPHH, UCHOJIB3YsI IPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHITH IPeoOpa3oBaHus BBIPAKEHHH,
CoZlepKaIIMX KBAaJPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Wcnonb3oBath 3amucu OONBIIMX W MaJIbIX YHCEN C MOMOIIBIO AECATUYHBIX JpoOell u
creneHen yucia 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsATh TMOHATHE CTENEHM C LENbIM I[OKa3aTeJeM, BBINOJIHATH IpeoOpa3oBaHuUs
BBIPAKECHMM, COAECPKALUX CTEIIEHU C LIEJIBIM TIOKA3aTEIIEM.

BBINONHATE TOXIECTBEHHBIE MPEOOpa30BaHMs PALMOHANBHBIX BBIPAXXEHUH Ha OCHOBE
npaBuiI JeMCTBUM HAaJl MHOTOUICHAMH U alreOpanyecKuMu JpoOsMu.

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensaTs npeoOpa3oBaHus BBIPAXKEHUNM JJIs  pEIICHHS Ppa3JIMYHBIX 3aJad U3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHeHns1 1 HePaBeHCTBA



PemaTp nuHeliHbIE, KBapATHBIE YPABHEHMS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJSIINECA K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBONTHE IpOCTENIINE UCCIEAOBAHUS YPABHEHUIM U CUCTEM YpaBHEHHUH, B TOM 4YHCIIE C
IpUMEHEHHeM TIpadUuecKux TMpeacTaBleHUil (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT ciaoOBeCHOW (QOPMYNHMPOBKH 3adaudl K €€ anreOpamyeckoid MOAETH C
MOMOIIBI0 COCTAaBJIICHHUS YpaBHEHUS WJIM CHCTEMbl YypaBHEHUN, WHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥l MOJTY4YEHHBIN PE3yJIbTarT.

[IpuMeHTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKH, PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM TEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpaUyecKylo HIUTIOCTPALIUIO
MHO>KECTBa PELIEHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOYyHKIUT

[lonumaTh ¥  HCHONB30BaTh  (PYHKIMOHAJIbHBIE MOHATUS M S3bIK  (T€PMHUHBI,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpEeNeiATh 3HAa4eHHWE (PYHKIMU 1O 3HAUYCHHUIO apryMEHTa,
OTpeesATh CBOMCTBA (pyHKLIMHU 1O €€ TpaduKy.

Crpouts rpaduku 3JeMEeHTapHbIX GYHKLINN BUA:

y=k/x,y =x% y=x%y = [x|, y = VX, onuchIBaTh CBOHCTBA YHCIOBOH (hYHKIMHK MO €&
rpaguxy.

K xonmy oOydenuss B 9 kJacce oOydaroUIMiics MOJYyYUT CIEAYIOIIHME HpPEIMETHBIC
pe3yJIbTaThI:

Yuciia ¥ BbIYMCICHHUA

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Brmonsate apudmernueckue ASHCTBUS C pallMOHAIBHBIMU YHMCIAMHU, COYETas YCTHBIE U
NUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS C UPPALMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHus CTeNeHel ¢ IeNIbIMU MOKa3aTeasiMU U KOpPHEH, BHIYMCIATh 3HAUCHUS
YHCJIOBBIX BBIPAXKCHUH.

OKpyrisTh AEWCTBUTENBbHBIE YHCIIA, BBIMOJIHATH NPUKHUIKY pE3yJIbTaTa BBIYUCICHHM,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHusI M HEPABEHCTBA

Pemare nuHEVWHBIE M KBaApaTHBIE YPABHEHMs, YPABHEHUS, CBOISIIMECS K HHM,
npocTelre ApoOHO-paMOHAIBHBIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEWHBIX YpaBHEHHUI € JByMs IEPEMEHHBIMU M CHUCTEMBI JIBYX
yYpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SBIISAETCS JIMHEUHBIM.

Pemate TekcToBBle 3ajauM  anreOpauyecKMM CHOCOOOM C TOMOUIbIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IBYyMs IEPEMEHHBIMH.

[IpoBoauTh MpoCTEMNIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YpaBHEHHUH, B TOM 4MCIIE C
MPUMEHEHUEM TpapUuecKuX IMpeacTaBieHuil (ycTaHaBiIMBaTb, MMEET JIM YpaBHEHHE WU
cucTeMa ypaBHEHUH pelleHts, €Clii UIMEET, TO CKOJIBKO, U IIpoyee).

Pemate JsMHElHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pELICHHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCBHIBATH PELLIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemars cucTreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIIHE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pelIEHHE CHUCTEMbl HEPABEHCTB HA UYMCIIOBOH MPSAMOH,
3alMChIBaTh PELICHUE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3IMYHBIX 3a/ad.

DOyHKIUH



Pacnio3naBath (yHKIIUU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTUYECKH PACTIONOKEHUE HA
KOOPAMHATHOM IIIOCKOCTH TpadukoB GyHKIMIA BUAa: y = kx,

y=hkx+by=kix,y=ax’+bx+c y=x>, y=1x y=|x|, B 3aBHCHMOCTH OT 3HAYCHHI
K02(PHUITMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U M300pakaTh CXeMaTH4ECKU TpaUKH KBAaIPAaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMHA 1O UX TpauKam.

PacnosnaBate  KkBaspatWyHylo (QyHKOHMIO 10  (opmylie, TPHUBOAWTH TMPUMEPHI
KBAIPaTUYHBIX (QYHKIWH U3 peanbHON KU3HH, GU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H MPOTrPeCcCHH

Pacno3naBate apu(METHUECKYI0 M TEOMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOCO0ax
3a7aHusl.

BEIMOTHATE BBIYMCIEHHUS C HCIOJB30BaHUEM (OPMYIN N-TO 4ieHa apu(MeTHYecKol u
reOMETPUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N3006pakaTh 4WIEHBI MOCIEI0BATEILHOCTH TOYKAMH HAa KOOPIUHATHOM TIOCKOCTH.

Pemrate 3amaum, cBSi3aHHBIE C YHCIOBBIMHU ITOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 33]a4d
U3 peasbHOM KHU3HHU (C MCIOIb30BAHHEM KaJIBKYJISATOPA, HU(PPOBBIX TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbIe)
pa3aesioB H TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTshI padoThI
pecypchl
| Ypcna ¥ BEIUKMCIICHHS. 25 | bubnunoreka [JOK
Panmonanbubie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 | bubnuorexa LIOK
BBIPAXKEHU https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7415b90
4 Koopaunats! u 24 | bubnunoreka LIOK
rpadpukn. OyHKINHA https://m.edsoo.ru/7f415b90
5 IToBTOpeHue n 6 1 bubnuorexa IIOK
00001eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 0

YACOB I10 ITPOTPAMME
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8 KVIACC

KoanuyecTBO 4acos

HaumenoBanmue JIEKTPOHHbIC
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
| Yucna 1 BRIUUCICHHS. 15 bubnunoreka [IOK
KBanparnbsie kopHH https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS. Eu6 OK
2 CrelneHs ¢ LEeNbIM 7 nomorexa I
https://m.edsoo.ru/7f417af8
noKasaTeyieM
Anrebpanueckue
3 BBIPAKEHUSI 5 1 bubmorexa TIOK
X oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIM TPEXUJICH
Anrebpanyeckue Eub OK
4 BBIPAXKEHHUSI. 15 1 nomroreka [
Adre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas 1po0b
YpaBHeHus u
5 HEPAaBEHCTBA. 15 | Bubmuoreka [JOK
KBanparnsie https://m.edsoo.ru/7f417af8
yYpaBHEHUS
YpaBHeHuUs U Bu6 OK
6 HepaBeHCTBA. CHCTEMBI 13 mommoreka 11
paBHEH https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHUd U Eu6 OK
7 HEPaBEHCTBA. 12 1 uomoreka L1
H https://m.edsoo.ru/7f417af8
€paBeHCTBa
8 ®yukiuu. OCHOBHBIE 5 but6mmoreka [IOK
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MOHATHUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciosbie 9 bu6nuorexa IIOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 bubnuotexa [JOK
000011IEHNE https:/m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME
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9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB U (uu¢ppossbie)
Konrpoasbnsie | IlpakTnyeckue
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| Yucna 1 BRIUUCICHHS. 9 bubnuoreka [JOK
JleficTBUTENBbHBIE YKCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHHUs 1 HEpABEHCTBA.
2 YpaBHEHUsI C OTHOU 14 1 brbmmorexa [OK
p . g https://m.edsoo.ru/7f419d08
nepeMEHHOMN
3 VYpaBHEHUS U HEPABEHCTBA. 14 1 bubmuorexa [JOK
Cucremsl ypaBHeHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABCHCTBA. 16 | bubnmoreka [JOK
HepagenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
5 o 16 1
YHRLHMA https://m.edsoo.ru/7f419d08
6 YucnoBkie 15 1 bu6nuoreka [JOK
[IOCIEA0BATEIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0600IICHNE, 13 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHu https://m.eds00.1u/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6 0
I10 [TIPOIT'PAMME
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