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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCSI OJHUM M3 OIMOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
oOecrieunBaeT U3yyeHHe IPYTruX IUCHUIUINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON JKHU3HU.
PazButne y 0OydYarOImUXCs HAyYHBIX MPEACTABICHUH O TMPOUCXOKIACHUA € CYIHOCTU
anredpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTU4YeCKOW HayKoil sBIEeHUN U
MPOLIECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4ECTB
MBIIUICHHS, HEOOXOMUMBIX JUIsl aJIaliTalldd B COBPEMEHHOM IH(poBoM oObmiecTBe. M3yueHue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS W BBIBOJBI, (OPMYIUPOBATh yTBEpkAeHUSA. OCBOCHHE Kypca aireOpbl 00ecrieunBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOyYaloIIMXCA: OHU HCHOJB3YIOT JEAyKTUBHBIE H
WHAYKTUBHBIE PAaCcCyXJCHUs, 0000IIeHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
oOydaroluxcsi, MO3TOMY CaMOCTOSITENIbHOE pEIeHHWE 3ajad  SBISETCS  pealu3aunuen
JeSTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUS.

B crpyktype mnporpammbl yueOHOro Kypca «Aunrebpa» Jii OCHOBHOTO OOILEro
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuH: «Yucna u
BBIUNCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUMY.
Kaxxgas u3 3TUX cojepkaTellbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
M3YyYEeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTUMU €ro JTUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00y4JarIUMCs TPUXOAUTCS JJOTHIECKH PaCCy>KIaTh, HCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zeliax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIAJIEHUIO 00YYAIOIMMUCS OCHOB YHUBEPCAJILHOTO MAaTEMATUYECKOTO S3bIKA.
CogepxaTenpHOM U CTPYKTYPHOUW OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpay SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanvie TMHUYN «HYHcCIa ¥ BBIYACIEHUSD) CITY>)KHUT OCHOBOM JIJIS TAJIbHENIIETO U3YYECHHMS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Y  OOYYalOIIMXCSl  JIOTUYECKOTO  MBILIUICHUS,
(OpPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMH, a TAKKE€ MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOIMMBIX I TOBCEIHEBHOM KHU3HU. Pa3BUTHE MOHATHA O YUCIIE Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HWPPALMOHAIBHBIMU YHCIIAMU,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIO.

CogepxaHue JBYyX anreOpandeckKux JHHHH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOMINXCS MATEMATHIECKOTO
anmnapara, He0OXOIUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpUMEHTUPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOTrO 00IIero oOpa3oBaHHsl Y4eOHBIM Marepual
TPYNIUPYETCS BOKPYT pPAMOHATBHBIX BBIpOKEHUN. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MaTeMaTUYeCKUX MOJeJel, OMHUCaHus MPOLECCOB U
SBJICHUM peasibHOr0 Mupa. B 3amaun oOydeHusi anreOpe BXOIAT TaKKe NalbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHUS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOSHHS Kypca
uHOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxneHuid. I[IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00yyaromyMuUCs 3HaHUH 0 PYHKLUAX KaK BaKHEHIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIIUCAHUS U
UCCIIIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB U sIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIONb30BaTh pPa3IUYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHME IPEACTABIECHUIN O POJIY MaTEMATUKU B Pa3BUTHH IUBUWIN3ALUH U
KYJIBTYpBHI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uumciaa W BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aMUCH APOOEH K JPYTOH.
[ToHsiTE paLMOHAIBHOIO YMCIIA, 3alMCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALlMOHATIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON PaKTUKU
Ha 4acTH, Ha ApoOu.

CremneHp ¢ HaTypaJIbHbIM IOKa3aTeJIEM: ONpEIENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTIpE/ICIICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomenHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
IIPAKTHKU.

[TpyuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATyPaJIbHBIX YHCEN.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyIibl. Beraucnenus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
IpaBuiIa NpeodpazoBaHusi CYMM U IIPOU3BEICHUHN, IPaBUiIa PACKPHITHS CKOOOK M NPUBEACHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeJIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHOrowieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 3aJ]au C TTOMOIIIbIO YPaBHEHH.

JluneliHOe ypaBHEHHE C JABYMS NEpeMEHHBIMH U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
yYpaBHEHHI ¢ JBYMs MEpeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3aau C IOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk Gynkiun. CoiictBa pyHkuunii. JInneitHas
dynkys, e€ rpapuk. ['paduk Gynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHEHUN 1
CHCTEM JIMHEWHBIX YPABHEHHUI.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BeIpaKeHUsT AJIredpanyecKue BbIPasKeHust

KBanpaTHblil TpEXUieH, pa3jioskeHUE KBaJPATHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

VYpaBHEeHMS 1 HEpaBEHCTBA Y PaBHEHUSI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckass uHTEpHpeTansl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YpaBHEHMI ¢ IByMs TepeMeHHbIMU. [ Ipumeps! perieHus cucteM HeTMHEHMHbBIX ypaBHEHUH ¢ IBYMs
HEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

Oynkuy OyHKIUH

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepst rpadukon
(bYHKIHH, OTpaXXaAIOLMX pPEeabHbIE IPOIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. @yuximn Y = X2, y = X%, y = VX, y=|x|. Tpadudeckoe pelrenne ypaBHeH i 1 CHCTEM
YPaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHple uncia, UppallMOHANbHBIE YHCIA, KOHEUYHbIE U OECKOHEYHBIE IECATUUHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
YKCeJl U KOOPAUHATHOU MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIaMHU.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, ITUTEIBHOCTD MIPOLIECCOB B OKPY>KAIOILIIEM MUpE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyriIeHue Yuced.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.



KBanpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHUN € JByMs IIEpEeMEHHbIMU. PeleHne cucTeM IBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

OyHkuyn OyHKUUM

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x%, y =V, y = |x|, 1 ux cBoiicTsa.

Yucossle nocinenoBaTeibHOCTH UnC/I0BbIE MOC/Ie10BATEIbHOCTH U MPOTrPecCum

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmymoit u popMyII0ii N-TO YIIeHa.

Apudmernueckas u reomerpudeckas rnporpeccun. opmyisl N-ro uieHa apuPpMeTuyecKoit
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0kKHBIE MPOIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIPOT'PAMMbBbI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE  pe3yJIbTATBI  OCBOCHUS  TpOrpaMMbl  yuyeOHOTO  Kypca  «Anrebpa»
XapaKTEPU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBIIEHUEM HHTEpeca K MPOIIJIOMY M HACTOAILIEMY POCCHHCKON MaTeMaTUKH, HEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCUHUCKUX MATEMATUKOB MU POCCHUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHUI B IPYTHX HayKax M MPUKIAIHBIX chepax;

2) rpaxJaaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpaxJaHWHA U peanu3ald ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTUYCCKUX OCHOBAaX (DYHKIIMOHUPOBAHHSI PA3IUYHBIX CTPYKTYp, SBICHHM,
IpoIeyp TPaXKAaHCKOTo oOmiecTBa (HampuMmep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHI HAayKH, OCO3HAHHUEM
BaXHOCTU MOPATbHO-ITHYECKUX MPUHIIUTIOB B IEATEIBHOCTH YYEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYCCKUX 3a/7ad MaTeMaTH4EeCKOM
HAMpPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMaTHUYECKOTr0 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU
JUIS yCTIeUTHOW MPO(ECCHOHANTBHON IEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM
BBEIOOPOM U TIOCTPOSHUEM HH]IUBUYyaTbHOU TPACKTOPHH 00pa30BaHUs U )KU3HCHHBIX TUIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) >cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHUECKOMY BOCIIPUSATUIO MAaTEMaTHYECKHX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHNH, YMEHUIO BUJIETh MaTeMaTUYECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIINEH B ESTEILHOCTH HAa COBPEMEHHYIO CUCTEMY HaYUYHBIX MTPEICTAaBICHHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, MPUPOABI U OOIIECTBA, MOHUMAHHEM MaTeMaTHYeCKOW HayKu
KaKk cQepbl 4YeIOBEUECKOW JAESITENBHOCTH, OSTaloB €€ pa3sBUTHUA M 3HAYUMOCTH IS Pa3BUTHS
[UBWJIA3AIIMN, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTeMaTHYeCKOW KYJIbTypOoM Kak CpeiCTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIIIMMU HAaBBIKAMH UCCIIE0OBATENbCKOM 1S TEIbHOCTH;

6) ¢pusnueckoe BocnuTaHUe, (POPMHPOBAHHE KYJbTYPbl 30POBbSi U 3MOLHOHAJBHOIO
os1aromostyums:

TOTOBHOCTHIO MPUMEHSITh MaTEeMaTHYECKHWE 3HAHUSI B WHTEpPECax CBOETO 37I0POBbS, BEICHUS
3I0pOBOTO OOpa3za >KM3HH (30pOBOE NHTAaHHUE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
perynsipHasi pu3nueckas akTUBHOCTE), C(hOPMHPOBAHHOCTHIO HaBbIKA pedieKCHH, TPU3HAHIUEM CBOETO
MpaBa Ha OMMUOKY M TAKOTO YK€ TpaBa JAPYTroro YeIoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHEHTaIlMel Ha TMPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWU MM pelleHHus 3agad B 00JacTu
COXPaHHOCTH OKpY aloIlEeH Cpe/ibl, INIAHUPOBAHUS MIOCTYIKOB U OIIEHKHU UX BO3MOXHBIX MOCJIEICTBHI
JUTSI OKPY>KaroIIe cpefibl, OCOZHAHUEM TII00aTBbHOTO XapakTepa dKOJOTUYECKUX MPOoOIeM U MyTed ux
perieHus;

8) ajanTanus K U3MEHAIIIUMCS YCJIOBUSIM COMAJIbHONW M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y NPYTUX JTFOJIEH,
npuoOpeTaTh B COBMECTHOM JCATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHITUN U3 OMbITA IPYTHX;



HEOO0XOJUMOCTBI0O B (OPMHUPOBAHUU HOBBIX 3HaHUI, B TOM uucie (OPMYIMPOBATH WJIEH,
MIOHATHS, THIIOTE3bl 00 00BEKTAX U SIBIICHUSX, B TOM YHUCIIE paHEee HEU3BECTHBIX, 0CO3HABATh AC(DUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE PAa3BHUTHUE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOIHI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U AeUCTBUS, GOPMYINPOBATH
Y OLICHWBATh PUCKH W MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

Ba3zoBble Jjoruuyeckue geiicTBud:

BBISIBJIATh M XapaKTE€PHU30BaTh CYIIECTBEHHbIC IPU3HAKUM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHUM MEXIy MOHIATUAMHU, (OPMYJIUPOBATh ONpEIEICHHUs IOHSTHUH,
yCTaHaBJIMBaTh CYIIECTBEHHbIN INMpHU3HAK KJIACCHU(PUKAIMK, OCHOBAaHUS JUIsl 0000LIeHUS U
CpPaBHEHHUs, KpUTEPUN ITPOBOAMMOI0 aHAJIN3a,

BOCIIPUHUMATh, (OPMYJIMPOBAaTh M MPEOOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IPOTHBOpPEUYUs B (pakTax,
JAHHBIX, HAONIOJEHUAX M YTBEP)KICHUSX, NpeiaraTb KPUTEPUU JJIsi  BbISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

7iefaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYyKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3buparb JOKa3aTeiabCTBa MAaTEMaTHYECKUX YTBEPXKIEHHH (IpsMble W OT HPOTHBHOIO),
IIPOBOJIUTH CaMOCTOATENbHO HECJIOXKHbBIE [OKa3aTelbCTBa MaTeMaTH4ecKuX (hakrTos,
BBICTPaMBaTh apryMEHTAllMI0, MPUBOAUTH HPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATbH
COOCTBEHHBIE PacCyXK/ICHNUS;

BBIOMpaTh COoco0 pelleHus: yueOHON 3a1aun (CpaBHUBATh HECKOJBKO BapUaHTOB PELICHMUS,
BbIOMpaTh HanOoJIee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS .

WCIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HaHUs, (HOpMYyIHpOBATH
BONIPOCHI, (PUKCHpYIONIHE TMPOTHBOPEUHE, MPOOJIEMYy, CAMOCTOSTEIBHO YCTaHABJIHMBATH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,
MPOBOAUTh IO CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY HECIOXKHBIM SKCIIEPUMEHT,
HeOOJbIIOe HCCIEAOBaHNE MO YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0iA;

CaMOCTOSITENTLHO (HOPMYJTHPOBATH OOOOIIEHUS W BBIBOJBI 10 pPe3yibTaTaM IPOBEIAEHHOTO
HAOJTI0ICHWSI, UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTD MOJYUEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB
H 0000IIeHNH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEIION0KEHHUS O €T0
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh HMH(pOpPMAIMM, TAHHBIX, HEOOXOJUMBIX IS
pelIeHns 3a/1a4H;

BbIOMpPATh, aHAJIM3UPOBATh, CHUCTEMATH3UpPOBATh M HWHTEPHPETHPOBATH HH(OPMAIIIO
pa3NUYHBIX BUAOB U (OPM NPEICTABICHHUS;

BbIOMpaTh (GopMy MpeAcTaBiICHUS HHPOPMAIMM M WIUIIOCTPUPOBATH pELIaeMble 3aJauyu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;



OLICHMBATh HAAEKHOCTh HH(MOPMALMKM IO KPUTEPUAM, NPEUIOKEHHBIM YUYUTENEM WIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeCTBUA:

BOCIIPUHUMAThL ¥ (DOPMYJIHPOBATH CYXKICHUS B COOTBETCTBHHM C YCIOBHSMH H IEISIMH
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, JaBaTh MOSCHCHHS IO XOJy pEIICHUs 3a7add, KOMMEHTHPOBATH MOJNyYCHHBIH
pe3yJIbTar;

B X0Jie OOCYXJIEHHUs 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIAeMOW TEMBI, MPOOJIEMBI,
pelraeMoii 3a1auu, BbICKa3bIBaTh MJICH, HAIICJICHHBIC HA TTOMCK PEIICHHMS, COIIOCTABIIATH CBOM
CYXKICHHMS C CY)KJICHUSMH JIPYTUX YYACTHUKOB JIHAIOTa, OOHAPYKHBATh Pa3IMUME U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMYITHPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;
MPECTaBIATh PE3yJbTaThl PEIICHUS 3a7add, SKCICPUMEHTa, HCCICIOBaHUs, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHHSI C YY€TOM 3a7ad Mpe3CHTAlMH U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh W HMCIIOJB30BATh NPEUMYIIECTBA KOMAaHIHON M HHIMBUAYaJIbHOW pabOTHI MPH
peleHrH yU4eOHbIX MAaTEeMaTHUECKUX 3a]1ay;

IMPUHUMATh 1€Ib COBMECTHOM JEATEIbHOCTH, IUIAHUPOBAaTh OPIraHMU3AIMIO COBMECTHOMU
paboThI, pacrpeneNiaTh BUABI pa0OT, TOTOBAPHBATHCSA, OOCYXKIATh MPOILECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIIOBBIX (Gopmax paboThl (0OCYXICHUS, OOMEH MHECHHSMH, MO3TOBBIC
MITYPMBI U JIPYTHUE), BBIMIOJHATH CBOIO YacTh PabOThI M KOOPJAMHHUPOBATH CBOU JICHCTBUS C
JIPYTHMH YICHAMH KOMAHJbI, OIICHWBATh KA4eCTBO CBOETO BKJIAJa B OOMIUMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIe YHHBepCaJbHbIE yUeOHbIe JIeiicTBUS
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aITOPUTM PELIEHUS 3ajauu (WM €ro 4acTh), BHIOMPATh
CIoco0 pemeHuss ¢ y4ETOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BJaJIeTh CHOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJS TMpolecca M pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3a7auu;

MPENBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIPH DPEIIEHUM 3aladd, BHOCHUTH
KOPPEKTHBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAaWJAECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHMBATh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTABICHHOM II€IM U YCIOBHUAM,
OOBSACHATh MPUYMHBI JOCTHKEHUS WJIM HEAOCTH)KEHHS LEIH, HAXOAWTh OIIMOKY, aBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MOTYYUT CICAYIONINE TPEAMETHBIC PE3YIbTaThI:

Yucaa v BbIYMCIEHUS

BeimonHsATe, coderas YCTHbIE W MHCbMEHHBIE MPHUEMBI, apUMETHUYECKHE JICHCTBHUS C
palMOHATBHBIMH YHCIAMHU.

Haxonuth 3HA4eHUS YUCTIOBBIX BBIPAKEHUM, TPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U MPHUEMBI
BBIYHMCIICHHS 3HaYEHUN APOOHBIX BBIPAKEHUM, COACPIKAITNX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.



[TepexoauTh OT 0JTHOM (HOPMBI 3aITUCH YHCEIT K ApyTroi (MpeoOpa3oBbIBATh JECATUYHYIO IPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO IPOOBb).

CpaBHUBaTh U YIOPSAI0YNBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yncna.

BBINONMHATE NPUKHIKY M OLICHKY pe3yjbTaTa BBIYMCICHHH, OLEHKY 3HAYEHUU YHCIOBBIX
BbIpaXCHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [10KA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHHE HA MHOKUTENIN HATypaJIbHbBIX YHCEIL.

Pemarp NpakTUKO-OPUCHTHPOBAHHBIC 3aJa4ud, CBS3aHHBIE C OTHOLIEHUWEM BEIINYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IMPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTATHl PEIICHHS 3a1ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb30Bare anreOpanyeckyrd TEPMUHOJIOTMIO M CHUMBOJMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuaia.

Haxoauts 3HaueHnss OyKBEHHBIX BbIPAXKEHUIN IIPU 3aJIaHHBIX 3HAUEHUSX [IEPEMEHHBIX.

BoinonHsaTe npeoOpa3zoBaHUsl LIEJIOTO BBIPAXEHUS B MHOTOWIEH IPUBEICHUEM IOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINOMHATE YMHOKEHUE OJHOYJICHA HA MHOTOUYIEH M MHOTOYIEHAa Ha MHOTOWIEH, IPUMEHSTH
(dbopMyIIBI KBagipaTa CyMMBI U KBaJpaTa pasHOCTH.

OcymiecTBIATh pa3ioKeHHe MHOTOWICHOB Ha MHOXKHUTENH C TIOMOIIbIO BBIHECEHHS 32 CKOOKH
00I11€r0 MHOXKUTEIS, TPYIIIIUPOBKHU ClIaraeMbIX, IPUMEHEHUs (POPMYJT COKPALIEHHOTO YMHOXKEHHUS.

[IpuMeHsaTh NpeoOpa3oBaHKUs MHOTOWIEHOB JUISl PEIEHHs pa3iMyHbIX 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBAa CTENEHEW C HATypalbHBIMU IIOKa3aTelsIMU JUIsl MPeoOpa3oBaHUS
BBIPAYKECHHUIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate InHENHHBIE ypaBHEHUS C OJTHOM ITEPEMEHHOM, TPUMEHSS IPAaBUJIA IEPEX0/1a OT HCXOJAHOTO
YpaBHEHHUSI K paBHOCHJIbHOMY eMy. [IpoBepsTh, SIBIIsSIETCS 11 YUCIIO KOPHEM YpaBHEHHUSI.

[TpumensTH rpaduyeckre MeTOIbI PHU PEILICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepbl Map 4MCcelN, SBISAIONUXCS pPEHIeHHEM JHMHEWHOro ypaBHEHHS C JIBYMs
MIEPEMEHHBIMH.

CrpouTh B KOOPAWHATHOW IJIOCKOCTU I'padUK JMHEHHOTO YpaBHEHUS C ABYMsI IEpEMEHHBIMH,
MOJIB3YSICh Ipa)uKOM, IPUBOIUTH PUMEPHI PELICHUs] YPaBHEHUSI.

Pemiate cuctembl IBYX JTMHEMHBIX YpaBHEHUH ¢ IByMs IEpEMEHHBIMU, B TOM YHCIIE TPapUUECKH.

CocTaBnaTh U pelaTh JUHEHHOE YpaBHEHHE WU CHUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIIOBHUIO
3aJlauM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIy4eHHbIN pe3yibTar.

DyHKUMH

N300paxkaTh Ha KOOPIMHATHOM MPsAMON TOUKM, COOTBETCTBYIOIME 33aJaHHBIM KOOpJIMHATaM,
JIy4H, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATH YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe.

OTmeuaTh B KOOPAUHATHOM IJIOCKOCTU TOYKH IO 3a/laHHBIM KOOpIHMHATaM, CTPOUTH Tpapuku
TUHEeUHBIX QyHKIuil. CTpouTh rpaduk GyHKIMH Y = |X|.

OnwuceiBaTh ¢ MOMOUIbIO (DYHKIMKA HM3BECTHBIE 3aBHUCUMOCTH MEX[IY BEIMUYMHAMM: CKOPOCTD,
BpEMsI, pacCTOSHUE, 1IeHa, KOJIHUYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil crnoco0 MNpeAcTaBICHUS M aHanW3a WHGOPMALMU, W3BIEKATh H
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kj1acce 00y4aronuics MoayduT CIEAYIONMNE TPEAMETHBIC PE3YIbTaThI:

Yucia v BbIYUCTICHUSA



Hcnonp30BaTh HaYaIbHBIE ITPEICTABICHNS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEI ISl CPABHECHMS,
OKPYTJICHUS M BBIYMCIICHUH, N300pakaTh IEHCTBUTENIbHBIC YHCIA TOYKAMH Ha KOOPIMHATHOM MPSIMOIA.

[TpuMeHsATh MOHATHE APUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTh KBAJpaTHBIE KOPHHU,
UCHOJb3Ys IPU HEOOXOAMMOCTHU KAJIBKYJISATOP, BBIIOIHATE IPE0Opa30BaHMs BbIPaKEHHM, COAepIKaIX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBIIMX U MaJIbIX YUCET C TIOMOIIBIO JIECATHUYHBIX ApoOeil U creneHe
guciaa 10.

AsiredOpanyeckue BbIpasKeHMsI

[IpuMeHATH MOHATHE CTETIEHU C LIEIbIM I10Ka3aTesIeM, BBIIOIHATh NPe00pa3oBaHMsl BbIPAXKEHUH,
COJZIep KAIIMX CTEIICHHU C LEJIBbIM I10Ka3aTeIIeM.

BBINONHATE TOXIECTBEHHBIE MPEOOPA30BaHMsI PALMOHAIBHBIX BBIPAKCHHH HAa OCHOBE IPABUII
JeWCTBUI HaJl MHOTOWIEHAMH U areOpanyecKuMHu ApoOsMu.

PackiagpiBaTh KBaZpaTHbIN TPEXUICH HA MHOXKHTEIIH.

[IpumensTs npeoOpa3oBaHUsl BBIPRXKEHUN JUIS pEIICHUS pa3jIMuYHbIX 3aJady U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEAJIbHON IIPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nmHelHbIe, KBaJpATHBIE YPABHEHMS U PAllUOHAJIbHBIE YPABHEHUS, CBOSLIMECS K HUM,
CUCTEMBI JIBYX YPABHEHMU C IBYMs IEPEMEHHBIMU.

[IpoBomuTh mIpOCTEHIINE HCCIECNOBAaHUS YPAaBHEHHMM W CHCTEM YpPaBHEHHH, B TOM 4MHCIIE C
IIPUMEHEHHEM TpauuecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JM ypaBHEHHME WIH CHCTEMa
YPaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuTh OT ciOBECHON (HOPMYIMPOBKHU 3aauM K €€ anreOpandyeckoi MOJIEIN C MOMOILBIO
COCTABJICHMS YPABHEHUS WJIA CUCTEMBI YPABHEHMM, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M [TOJIy4ECHHBIN pe3ynbTar.

IIpuMeHsTh CBONCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, DPELIATh JIMHEHHBIC
HEPAaBEHCTBA C OJHOW MEPEMEHHOM M MX CHCTEMBI, /1aBaTh IrpapUuecKyr0 WIUIIOCTPALIMI0 MHOKECTBA
pEeLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[ToHuMaTh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M SA3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003Ha4YEHHUs), ONpENEesITh 3HaueHHe (YHKUMU IO 3HAUYEHUIO apryMeHTa, OIpeNessTh CBOMCTBA
¢dbyukuun o e€ rpaduxy.

Crtpouts rpaduku 3J€MEHTapHbIX (PYHKLIUH BUJIA:

y = kix, y=x%y=x3y = |X|, y = VX, OIHCHIBaTH CBOHCTBA YHCIOBOH (PYHKIIMH IO 68 rpaduKy.

K koHIly 00yueHus B 9 kjacce o0y4aromuiics MONyduT CIeAyIOIINe IpeMETHbIE pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIIOPSAI0UYMBATH PALIMOHAIBHBIE U HPPALlMOHATIbHBIE YU CIIA.

Beimonuate apudmernueckue ASWCTBUS € PAlMOHAIBHBIMH YHCIAMH, COYeTass YCTHbIE H
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

Haxonnute 3Ha4ueHWs CTENEHEH C LEeNbIMU MOKa3aTeasiMH W KOPHEH, BBIYUCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAXKEHUM.

OxpyrisTh AE€HCTBUTENBHBIE YMCIIA, BBIIOIHATH NMPUKHUIKY PE3yJbTaTa BBIYMCICHUH, OLIEHKY
YHCIJIOBBIX BBIPA)KEHUH.

YpaBHeHHsI U HEPABEHCTBA

Pemrate nuHElHBIE W KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOJSAIIMECS K HUM, MPOCTEUIINE
IpoOHO-pallMOHATIbHBIE YPaBHEHHUS.

Pemarp cucTteMbl BYyX JIMHEHHBIX ypaBHEHUH C JABYMs I[EPEMEHHBIMH U CUCTEMBI JBYX
YpPaBHEHNH, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISIETCS JIMHEHHBIM.



Pemiate TexkcToBbIE 33aUM aNreOpanyecKM CIIOCOOOM € TOMOIIBIO COCTABIICHUS yPaBHEHUS UITH
CUCTEMBI IBYX YPABHEHM C IBYMs IEPEMEHHBIMU.

[IpoBoauTh IpOCTEHIIME MCCIECNOBAaHUS YPAaBHEHWM W CHCTEM YpPaBHEHUH, B TOM 4MHCIIE C
IIPUMEHEHHEM TIpa(UuuecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JM ypaBHEHHME WIN cHCTeMa
YpaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemarp nuHeliHble HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh PEIIEHUE HEPABEHCTB
Ha YMCJIOBOM IIPSAMOM, 3aIIUCHIBATh PEIICHKE C IIOMOILBIO CUMBOJIOB.

Pemarp cucTeMbl JTMHEHHBIX HEPAaBEHCTB, CUCTEMBl HEPABEHCTB, BKIKYAIOIIHAE KBAApPaTHOE
HEpPaBEHCTBO, N300pa)kaTh PeIlICHHE CUCTEMbl HEPABEHCTB HA YHMCIIOBON MPSMOM, 3alIMChIBATh PELICHUE
C IIOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOYyHKIUHT

Pacnio3HaBath (pyHKIMM H3yueHHbIX BHIOB. IloKa3blBaTh CXEMaTHUECKU pACIIOJIOKEHUE Ha

KOOPJIMHATHO# TuiockocTu rpadukoB GyHkuuit Buga: Yy = kX, y = kx + b,y =k/x,y=ax2 + bx + ¢,y =
X3,y = VX, y = |x|, B 3aBuCHMOCTH OT 3Ha4YeHMIT KOI()(UIIMESHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutb U1 n300pakaTh CXeMaTU4eCKU IrpaduKu KBaJpaTHUHBIX (YHKLUH, ONKCHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

PacniosnaBate kBajpaTHuHylo (YHKIHIO 1O (QopMylie, MPUBOJUTH MPHUMEPHI KBaJPAaTUYHBIX
(bYHKIMK U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucJi0BbIe NOCJIEA0BATEILHOCTH H IPOIPeCcCUH

Pacnio3HaBaTh apuMeTHYEeCKyl0 M TIEOMETPUYECKYI IPOrpecCMH IpH pasHbIX crocolax
3aJJaHHUs.

BBIMONHATE BBIYUCIEHHUS C HWCHOJB30BaHWEM (GOpPMYNIT N-TO wWieHa apu(METHYECKOW U
reOMETPHUECKON IPOrpeccuii, CyMMBbI NIEPBBIX N UJIEHOB.

N300pakaTh 4iIeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU IOCJIEIOBATENLHOCTSIMHM, B TOM YMCIE 3aJadd U3
peasbHOM JKU3HHU (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HanmenoBanu @ KoJsmnuecTtBo 4acos DJIeKTPOHHbIE
" epa3meioB u (uudpossbie)
n/ Bcer Kontpoabnbl  IIpakTuyeckn
TeM o0pa3oBaTe/bHbIC
I 0 e padoTsI e padoThl
NMPOrpaMmbl pecypchl
q
Bi;ﬁi;HHﬂ bubmuorexa [JOK
1 ' 25 1 https://m.edsoo.ru/7f415b
PanmonanbHbIe 90
qucia -
Anrebpandecku bubnuorexa LOK
2 P 27 1 https://m.edsoo.ru/7f415b
€ BBIPAKECHUS 90



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

Vpasie bubmuorexa [{OK
BHCHHS U
3 P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA
90
Koopaunatst u bubmmoreka [JOK
4 rpaduKu. 24 1 https://m.edsoo.ru/7f415b
OyHKIIIN 90
oBTobeHIe bu6nmoteka [IOK
BTOPCHHUE U
5 P 6 1 https://m.edsoo0.ru/7f415b
000011ICHIE
90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
I[TPOI'PAMME
8 KJIACC
N HaumenoBanu KoauuyecTBo yacoB DJIeKTPOHHbIE
" e pa3iesioB M (uudpoBbie)
n/ Becer  Konrtpoabnbl IlpakTuueckn
TeM o0pa3oBaTe/ibHbIE
I 0 e pabdoThbI e padoThbl
NMPorpamMMbl pecypcsl
q
Bgrjf:cl;eﬂm bubmuoreka [JOK
1 ’ 15 https://m.edsoo.ru/7f417a
KBanpatHbie 8
KOpHH -
Yucna u
BBIUHCIICHHUSI. but6mmoreka [IOK
2 Crernienb ¢ 7 https://m.edsoo.ru/7f417a
LIEJIBIM 8
MoKa3areyiem
A
ejneifa:quKH bu6mmoreka [IOK
BBIPQKCHMS.
3 P . 5 1 https://m.edsoo.ru/7f417a
KBanpatuslii P
TPEXWIECH __
A
] ”reif’a:qecm Bu6miorexa [OK
BBIPQKCHMSI.
4 P 15 1 https://m.edsoo.ru/7f417a
AnreOpandecka 8
st Ipo0b -
yfifififﬂzl bubnmoreka [JOK
HEpaBEHCTBA.
5 P 15 1 https://m.edsoo.ru/7f417a
KBagparusie

YpaBHEHUSA

8



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/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

YpaBHeHus 1

bubmuoreka [JOK
6 HEpABEHCTBA. 13 https://m.edsoo.ru/7f417a
Cucremsbl s
YpaBHEHUI —
VYpaBueHus u bubnmoreka [JOK
7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencrpa 8
DyHKIMHU. bubmmorexa [IOK
8 OcHoBHBIE 5 https://m.edsoo.ru/7f417a
[IOHSATHS 8
OyHKIUH. bu6mmoreka [JOK
9 YucoBbie 9 https://m.edsoo.ru/7f417a
byHKIUIH 8
MosTopere u bubmuoreka [JOK
10 6 1 https://m.edsoo.ru/7f417a
000011IEHNE
f8
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
ITPOI'PAMME
9 KUJIACC

Ne  HaumenoBaHue
n/ pa3esnoB u TeM
n NMpPoOrpaMmblI

Yucna u
BBIYHCIICHHS.
JleficTBUTENIBHBIC
qucia

YpaBHeHUd U
HEPABEHCTBA.
2 VYpaBHeHus ¢
OTHOH
MepEMEHHOMN
YpaBHeHUS U
HEPABEHCTBA.
Cucremsl

ypaBHEHUU

KoanuyecTBO 4acoB

Bcer  KonTpouabH IIpakTHYeck
0 ble padoThl ue padboTbl
9
14 1
14 1

DJICKTPOHHBIE
(uudpossbie)
o0pa3oBaTtejibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f419
dos

bu6nuoreka [IOK
https://m.edsoo.ru/7f419
dos

bu6nuoreka [IOK
https://m.edsoo.ru/7f419
dos



https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f419d08

YpaBHeHus u bubnmoreka [JOK
4 HCPABEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencraa dos
bu6nuoreka [IOK
5 OyHKIMN 16 1 https://m.edso0.ru/7f419
dos
Yucnosbie bu6nmoreka [IOK
6 M0CJICI0BATEIBHOC 15 1 https://m.edsoo.ru/7f419
™ do8
Hosropete, bubmmoreka LIOK
7 obobumenne, 18 1 https://m.edsoo.ru/7f419
cHUCTEMaTH3aIus
y dos
3HAHHH
OBIIEE
KOJIMYECTBO YACOB 102 6 0
I10 I[TPOI'PAMME



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