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ITOACHUTEJIbHA A 3AIINCKA

AnreOpa sIBIISIETCSI OJHUM U3 OIMIOPHBIX KYPCOB OCHOBHOT'O 0011ero 00pa3oBaHusi: OHa
oOecreynBaeT U3yuyeHue APyrux AUCIUILINH, KaK €CTeCTBEHHO-HAyYHOT0, TaK U TYMAaHUTAPHOTO
LUKJIOB, €€ OCBOEHHE HEOOXO0IMMO JJIsl MPOAOJKEHUS 00pa30BaHUs U B IOBCEHEBHON KU3HHU.
PazButue y o0y4aromuxcs HayqHbIX MPEACTaBICHUN O MPOUCXO0XKICHUHN U CYITHOCTH
anrebpanyeckux abcTpakiui, criocode OTpaKeHUs MaTeMaTHYECKOM HAyKOH SIBJICHUI U
MIPOLIECCOB B IPUPOJI€ U OOLIECTBE, POJIM MATEMAaTHYECKOTO MOJICITMPOBAHUS B HAYUHOM
MO3HAHUM U B IPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAaUeCTB
MBIIIJIEHUS, HEOOXOAMMBIX JJIsl afanTallui B COBpeMeHHOM udpoBoM obmiecte. M3yuenue
anreOpbl 0OecrieunBaeT pa3BUTHE YMEHUS Ha0J101aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CHIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUSI M BBIBOJIBI, OPMYIUPOBATh yTBEpkAeHUsI. OCcBOeHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JOTUYECKOTO MBIIUICHUS 00YYaIONINXCs: OHU UCTIOTIB3YIOT JeAYKTUBHbBIC U
WHIYKTHUBHBIEC pacCyXeHus, 0000IeHIe U KOHKPETU3alHI0, a0CTparupoBaHe U aHaJIOTHIO.
OO0yuenue anredpe npeanonaraeT 3HaYUTEIbHBIN 00BEM CAMOCTOSITEILHOM IESITEIbHOCTH
00y4aroIuXCsl, MIOATOMY CaMOCTOSITEIFHOE PEIICHUE 331 SIBIISICTCS peann3alueit
JeSITEeIIbHOCTHOTO MPUHIUTIA O0YUEHUSI.

B ctpykType nporpammel yaeOHOTO Kypca « Anredpay Jyisi OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJIep)KaTEeIbHO-METOANYECKUEe TUHUN: «Yucna u
BBIYHCIICHUS», «ANreOpanuecKue BEIPpAKEHU», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIINM.
Kaxknast u3 3Tux coaepkaTebHO-METOUYECKUX JIUHUN Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET
M3y4YeHHUs Kypca, B3aUMOJICHCTBYA C IPYTUMHU €To JUHUSIMU. B xo/1e u3ydenus: yueOHOTo Kypca
00y4aromuMes MPUXOIUTCS JIOTUYECKH PacCyKIaTh, UCIIONIH30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca « Airedpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TIPEJICTABJICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYeCKOro 00pa3oBaHus U
CIOCOOCTBYIOIIME OBJIaJICHUIO 00YJaIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMATUUYECKOTO
s3pika. CoJlepiKaTeTbHOM U CTPYKTYPHOU OCOOEHHOCTBIO Y4EOHOTO Kypca « Anredpay sBIsieTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne TMHUU «Yucna U BBIYUCICHUS» CITYKUT OCHOBOM ISl JATbHEUIIIETO
W3YYCHHS] MATEMATHUKH, CTIOCOOCTBYET Pa3BUTHUIO Y 00YUAIONTUXCS IOTUYECKOTO MBIIIUICHHUSI,
(GbOpMUPOBAHUIO YMEHHS TOJIH30BATHCS AITOPUTMAMHU, a TAKKE MPUOOPETEHUIO TPAKTUIECKUX
HaBBIKOB, HEOOXOIUMBIX JJIsl TOBCEAHEBHOM KU3HU. Pa3zBUTHE MOHATHUS O YKCIIE HA YPOBHE
OCHOBHOTO 00II1ero 00pa30BaHUsl CBA3aHO C PAllMOHATBLHBIMU U UPPAITMOHATBHBIMHA YHUCIIAMH,
dhopMupoBaHUEM MIPEACTABICHUN O JICHCTBUTEILHOM YHCIIE. 3aBepIICHUE OCBOSHHUS YHUCIOBOM
JUHUH OTHECEHO K cpeHeMY o0IeMy 00pa3oBaHUIO.

Conepixanue IByX anreOpandecKux JUHUN — «AreOpanvecKkre BhIpAKEHUD U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIUXCS MATEMATHIECKOTO
amnmapara, HeoOX0IUMOTO JIJIsl PEIIeHUs 3a/1a4 MAaTEeMAaTUKH, CMEKHBIX MTPEIMETOB U MPAKTHUKO-
OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOT0 00111eT0 00pa3oBaHus y4eOHbBIN MaTepra
TPYIIIUPYETCS BOKPYT pallMOHATBHBIX BBIPAXECHUM. ANreOpa TEeMOHCTPUPYET 3HAUCHUE
MaTeMaTHKHU KakK 3bIKa ISl HOCTPOSHUSI MATEMaTHYECKUX MOJIeNIeH, ONMCaHUsI MPOLIECCOB U
SABJICHUH peasbHOr0 Mupa. B 3amaun oOyuenus anredpe BXOIAT TakKe AalbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JIJI OCBOEHHUS Kypca
WH(OPMATHUKH, U OBJIAICHUE HaBBIKAMH JIEAYKTHBHBIX paccyxaenuid. [Ipeo6pasoBanue
CHUMBOJIBHBIX (JOPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY
TBOpUecTBY. Coaeprkanre PyHKIIMOHATLHO-TpaQUUeCcKOi IMHIHN HAIIEJICHO HA MOJTyUYCHHE
00yJaronMMucs 3HaHUM 0 QYHKIUAX KaK BaXHEUIIEH MaTeMaTHIECKON MOIENN JUIsl OIMCAHUs U
UCCIIeIOBaHUs Pa3HOOOPA3HBIX MIPOIECCOB | SIBJICHUI B IPUPOJE U oOmecTBe. M3ydeHne
MaTepuala CiocOOCTBYET Pa3BUTUIO Y OOYYAIOIIUXCSl YMEHUS UCTIOIh30BATh PA3IMUHBIC



BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKAa MaTEMATUKH — CIIOBECHBIE, CHMBOJIMYECKHE, IpaduyecKue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MIPEACTABIECHUN O POJIM MATEMAaTUKU B PA3BUTUH LUBUIIM3ALNU U
KyJnbTyphl. CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax usydaercs yuyeOHbli Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CJIEAYIOIIE OCHOBHBIE pa3/ielibl coepkanus: «Uuciaa 1 BEIUUCIECHUN»,
«AnreOpandecKue BeIpaXEHUN», « Y paBHEHUs U HepaBeHCTBay», «DyHkun». Ha nzydyenue
yueOHoro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezlelno0), B 8
knacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 ygaca (3 gaca B HEJIEIO).

COJEPKAHUE OBYYEHUSA
7 KJIIACC

Ywuciia 1 BBIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIE U I€CATUYHBIE, IEPEX0]] OT OJHON (OPMBI 3arUcHu Apodeil k
npyroi. IloHaTHe palMOHaIBHOTO YKCia, 3alUCh, CPABHEHUE, YIIOPSA0YMBAaHUE PAllMOHAIBHBIX
yucesl. ApudmeTrnueckue 1eUCTBUS ¢ pallMOHAIBHBIMU YMCIaMy. Pemenue 3a1a4d u3 peanbHON
IPAaKTUKH HA 4acTH, Ha ApoOu.

CreneHb ¢ HATYpaJbHBIM IIOKa3aTeNEM: OIpe/ieIeHre, TPpeoOpa3oBaHre BRIPAXKEHUN Ha
OCHOBE OINPEJEIICHHUS, 3aUCh 00JbIINX uncen. [IpolenTsl, 3anuck NPOLEHTOB B BUAE IpoOU U
IpoOu B BUJIE MPOLIEHTOB. Tpr OCHOBHBIE 337]a4l HA IPOLIEHTHI, PEIICHUE 3a/1a4 U3 pPeajIbHOM
IIPAKTUKH.

[TpuMeHeHNe IPU3HAKOB IETMMOCTH, PA3JIOKEHUE HA MHOKHUTENIN HATypaIbHbIX YACEI.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHas MPONOPLUUOHAIBHOCTH.

AJureOpanyeckue BbIpasKeHUs

IIepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHON. /J[onycTuMBbIE 3HaYeHN
nepemeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEXAY BEIMYUHAMHU B BUe (opMysbl. Beruncnenus
o ¢popmynaM. [Ipeobpa3oBanne OYKBEHHBIX BEIPAKCHUH, TOKIECTBEHHO PABHBIC BBIPAKCHUS,
IpaBuiIa MpeoOpa30BaHusl CyMM U MPOU3BEACHUN, MPABUIIA PACKPHITHS CKOOOK U MPUBEICHUS
MOJXOOHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

OpnnHounens! 1 MHOrouseHsl. CreneHb MHOTOwIeHa. Cl0KeHue, BBIUNTAaHUE, YMHOKEHHE
MHOTO4WIeHOB. DOpMyJIbl COKpPaIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaAPATOB. Pa3nokeHne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IPaBUIIa IpeoOpa30BaHUsl YpaBHEHHUS, PABHOCUIBHOCTb
YPaBHEHUU.

JInneniHOE ypaBHEHUE C OJHOU IIEPEMEHHOM, YUCIIO KOPHEN JTMHEHHOIO YPABHEHNUS,
pelieHue TMHENHBIX ypaBHeHU. CoCcTaBlIeHUE ypaBHEHUH 110 YCIOBUIO 3a/1auu. Pemenne
TEKCTOBBIX 3a/1a4 C TOMOIIbIO YPABHEHUH.

JluneliHoe ypaBHEHHUE C IBYMs MIEPEMEHHBIMHU U ero rpaduk. Cucrema IByX JTHHEWHBIX
ypaBHEHUI! ¢ AByMs NIEpeMEHHBIMU. Pemenue cucteM ypaBHEHUH ClIOCOOOM MO/ICTaHOBKH.
[Ipumepsl pelieHns TEKCTOBBIX 3a4a4 € IOMOIIbIO CUCTEM YPaBHEHUM.

DOyHKUIMH

Koopaunara Touku Ha npsamoit. Yucnosele npomMexyTku. Pacctosinue Mmexay 1ByMs
TOYKaMU KOOPJAMHATHOMN IIPSAMOU.

[IpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca 1 opauHaTa TOYKU HA
KOOpAMHATHOU TuiocKocTu. [Ipumeps! rpadukos, 3aganHbx Gpopmynamu. UreHue rpadukos



peanbHbIX 3aBUcuMocTel. [lonsarue pynkuun. ['paduk pynknun. CroiictBa GpyHkiui. JInHelHas
bynkuus, e€ rpaduk. ['paduk pynkmun y = [x|. ['padudeckoe penienrne TMHEHHBIX YpaBHEHUN U
CHUCTEM JINHEWHBIX YPABHEHUM.

8 KUIACC

Yuciia 1 BBIYUCICHUSA

KBanpatHslii kopeHb u3 yucia. [lonstue 00 uppanroHaibHOM yucie. JlecaTuuHble
NpUOIMKEHHS MppallMOHaIbHBIX yncen. CBOMCTBA apu(PMETHUECKUX KBaIPATHBIX KOPHEU U UX
IPUMEHEHHE K IPeo0pa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIE
qHCIIa.

CreneHs ¢ 11eJIbIM MOKa3aTesneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIIA.

Anredpanyeckne BbIpaskeHUs

KBangpatHelil TpEXUiieH, pa3ioKeHne KBaJpaTHOro TpéxXujieHa Ha MHOKUTEIH.

Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO ayiredpanyeckoil npodu. Cioxenue,
BbIUMTaHHE, YMHOXKEHUE, JIeIeHne anreOpanyeckux Apoodel. PanoHanbHble BEIpaXKeHUs U UX
npeodpa3oBaHHUe.

YpaBHeHUs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyra KopHel KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEeHHIA, CBOASIINUXCS K JIMHEWHBIM M KBaJipaTHRIM. [Ipocreiimme qpoOHo-
palMOHAIBHBIE YPABHECHUS.

['padmueckas nHTEpHpeTallvs YpaBHEHUI C ABYMsI IEPEMEHHBIMHU M CUCTEM JTMHEHHBIX
ypaBHEHUH ¢ IBYMs NepeMEeHHBbIMU. [[pUuMepbl pelieHns: CUCTEM HETMHEWHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JInHElHbIE HEpAaBEHCTBA C OJHOM MepeMeHHOU. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUN

[Tonstre pynkuuu. O61acTh onpenesaeH!s] 1 MHOXECTBO 3HaueHUH PpyHkunu. CriocoObl
3ananus GyHkuuid. ['paduk ynkuuu. Yrenue cBoicTB pyHKUIMHU 10 €€ rpaduky. [Ipumepst
rpadukoB QYHKINI, OTPAKAIOIINUX peabHbIEC MPOIIECCHI.

OyHKIIUH, ONUCHIBAIOLIHE MIPSIMYIO U 00OpaTHYIO MPONOPLUUOHATIbHBIE 3aBUCUMOCTH, X
rpaduku. OYHKIHE y =X , y =X , y = \X, y=[x|. ['padudeckoe perenne ypaBHEHHIT I CHCTEM
YPaBHEHUU.

9 KUIIACC

Yuciia 1 BBIYMCTIEHUSA

PanmonanbHble yncna, HpparroHaIbHbIC YUCIIa, KOHEYHBIC U OECKOHEUHBIC JIECATUIHBIC
npo6u. MHOXXECTBO IEMUCTBUTEIBHBIX YHCET, ICUCTBUTEIbHbIE YHC/Ia KaK OECKOHEUHbIE
JeCATUYHbIE 1poOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM JICHCTBUTEIHLHBIX
YHUCeNl U KOOPAUHATHOMN IIPSIMOM.

CpaBHeHHUE ACHUCTBUTEIBHBIX YHCEl, apuhMETHUECKUE JCHCTBUS C ICUCTBUTEIILHBIMU
YHUCIaMU.

Pa3mepb1 00BEKTOB OKPYKAIOIIETO MUPA, JJIUTEIHLHOCTD MPOIIECCOB B OKPYKAIOIIEM
MHpE.



[TpubnnxEHHOE 3HaUE€HUE BEJIMYMHBI, TOUHOCTh NpuOmxkeHus. OKpyriieHue Yucell.
IIpukunka u oLleHKa pe3yabTaTOB BHIYMCIICHU .

YpaBHEeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemenne ypaBHEHHM, CBOIAIINXCS K JINHEUHBIM.

KBagpatnoe ypaBHeHue. PemieHre ypaBHEHNM, CBOASIIMXCA K KBaJAPAaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl perieHus ypaBHEHUN TPEThEN U YETBEPTOU CTEIIEHEU
pa3yIoKEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-panimoHaIbHBIX YpaBHEHHUH. PelieHne TeKCTOBBIX 3a1au
anredpanyecKuM METOI0M.

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €T0 Tpaduk. Pemenue cucrem IByX JTUHEHHBIX
YPAaBHEHHH C IBYMs IIEPEMEHHBIMU. Perenue cucrteM ByX ypaBHEHHMH, OJJHO U3 KOTOPBIX
JUHEIHOE, a Apyroe — BTopol ctenenu. ['paduueckas uHTEpIpeTanys CUCTEMbI YpaBHEHUH C
IBYMSI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a7a4 alredGpanyeckum crnocoOom.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. PenieHne JIMHENHBIX HEPABEHCTB C OJIHOM
TIEPEMEHHOM.

Pelienue cuctem JIMHEMHBIX HEPABEHCTB C OJIHOM NepeMeHHoM. KBagpaTHbie
HepaBeHCTBa. ['paduueckas HHTEpIIpeTaLVsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS
IIEPEMEHHBIMU.

DOyHKUUHA

KBagparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoopAMHATHI BEPIIUHbBI
napaboJibl, OCb CHMMETPHH MapadoJIbl.

I'padukn pyskmmit: y =kx, y=kx + b, y=k/x, y=x3,y =Vx, y = [x| , 1 ux cBoiicTaa.

Ymnc/ioBbIE MOCIEI0BATEILHOCTH U MPOrPeCcCHH

IToHsiTHE YMCTIOBOM MOCIIEI0BATEILHOCTH. 3a/laHUE TTOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u GopMyIon n-ro YieHa.

Apudmernyeckas u reomeTpuueckas nporpeccuu. @opmyssl n-ro uieHa
apuMeTHIeCKON U TEOMETPUUECKON MTPOrPECCHid, CyMMBbI TIEPBBIX N YICHOB.

/N300paxeHne 4WICHOB apru(METUICCKON U T€OMETPUUECKOM MPOrpecCuii TOUKaMu Ha
KOOPJIMHATHOM INTOCKOCTH. JIMHENHBIN U 9KCITIOHEHIMAIBHBINA POCT. CII0KHBIE MPOLIECHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yabTaThl OCBOCHHUS IPOTPaAMMBbI y4eOHOTO Kypca «Anredpay
XapaKTepU3yIOTCS:

1) marpHoTHYecKOe BOCIIUTAHME!

NPOSIBJICHHEM MHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCUICKON MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K TOCTUKEHHUSM POCCUICKUX MAaTEMATUKOB U POCCUMCKOMN
MaTeMaTUYEeCKON IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHKEHHUH B IPYIUX HAyKax U MPUKIIATHBIX
chepax;

2) rpa:KaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00513aHHOCTEN TpakJaHUHA U pealu3aliy ero npas,
IPEICTABIEHUEM O MAaTEMaTHUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
ABJICHUH, IPOLEAYP T'PaKIaHCKOIro 00111ecTBa (HapuMep, BEIOOPHI, OMPOCHI), FOTOBHOCTBIO K
00CYXACHUIO ITHUECKUX MPOOIJIEM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHUEM JOCTHKECHUN
HayKH, OCO3HAaHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AESITEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIUTAHME:

YCTaHOBKOW HA aKTUBHOE yYaCTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKOM
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTeMaTHYECKOro 00pa3oBaHUs Ha MPOTSKEHUH BCeel
’KU3HU JUIsl yCTIEITHON MPO(ECCUOHAIBHOM e TeIbHOCTU U pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOSHUEM WHANBUAYATEHOW TpaeKTOpHH 00pa3oBaHUs U
’KU3HEHHBIX [UIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCITUTAHHUE:

CHOCOOHOCTHIO K SMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCTIPUSITHIO MATEMaTHIECKAX
00BEKTOB, 3aj1a4, PEIICHUH, PACCYX JICHUH, YMEHHUIO BUICTh MATEMaTHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpHUEHTAIIMEH B ICATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HaYYHBIX MPECTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, PUPOJIbI U OOIIECTBA, IOHUMaHUEM
MaTeMaTU4YeCKOl HayKH Kak chepbl 4eT0BEUECKOil e TeIbHOCTH, 3TANOB €€ Pa3BUTHS U
3HAYMMOCTH IS Pa3BUTHUS [IUBIITN3AIINH, OBJIAICHUEM S36IKOM MaTEMaTHKN M MaTEMaTHIECKON
KYJBTYpO# KaK CpeACTBOM TO3HAHUS MHUPA, OBIIAJICHUEM MPOCTEHIIIMMH HaBBIKAMH
MCCIIEZIOBATENbCKON AESITEIbHOCTH;

6) ¢usnyeckoe BocnuTanue, HopMHpPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLHOHATBLHOI0 0JIAr OO Ty YHA:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTHYECKUE 3HAHHS B UHTEPECaX CBOETO 370POBbS,
BEJICHUS 3/I0pOBOTO 00pa3a KM3HHU (340pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATUH U
OTIBIXa, PETysipHas (hU3HUECKasi aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HABBIKA PEIICKCHH,
MPHU3HAHKUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO JKe MpaBa APYroro 4eloBeKa;

7) 3K0JIOrMYecKoe BOCIIUTAHHE:

OpHEHTAalMeH Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM IS PEeIICHHs 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKPY’KaIOIIEH Cpelibl, IUTAHUPOBAHMUS TIOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCTIEICTBUH JIJIs1 OKPY’KAIOIIeH CpeJibl, 0CO3HAHUEM TII00ATFHOTO XapaKTepa SKOJIOTHYECKUX
npobJieM U MyTel UX pelieHus;

8) amanTanus K U3MEHSIOIIHUMCS YCJIOBHSM CONHAIbHOI M MPUPOIHOI CPeabl:

TOTOBHOCTBIO K JICKCTBHUSM B YCIIOBUSX HEONPEICIEHHOCTH, MIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAaKTUUYECKYIO AeSITeIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y IPYTHX
JroAeH, mproOpeTaTh B COBMECTHOU AESITEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETEHIIUH W3



OIIBITA APYTUX; HEOOXOJUMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE
(bopmMynHpOBaTh UICH, TOHITHSA, TUIIOTE3BI 00 OOBEKTAX U ABJICHUIX, B TOM YHCIIE paHee
HEU3BECTHBIX, OCO3HABATH JA€(PULNTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAaHUPOBATh
CBOE Pa3BUTHE; CIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATD CTPECCOBYIO
CUTYaLIMIO KaK BbI30B, TPEOYIOIINN KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMBIE PELIEHUS U
IeicTBUS, OPMYJIMPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OMBIT.

METAINIPEJAMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHBIe YHHBepPCcAJIbHbIE Y4eOHbIe AelicTBUS

ba3oBble Jlornyeckue aeicTBuA:

° BBISIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKUN MATEMAaTHUYECKUX O0OBEKTOB,
MOHATHN, OTHOIICHUH MEX Y MOHATHUAMH, POPMYITUPOBATH ONPESICHUS TOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUN, OCHOBAHUS 11 0000IICHUS U
CpaBHEHUS, KPUTEPUHU IMPOBOIUMOTO aHAIIN3A;

o BOCIIPUHUMATD, (POPMYIMPOBATH U IPEOOPA30BHIBATh CYKICHUS: YTBEPAUTENbHbBIE U
OTpHLIaTeNIbHbIE, EMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE;
o BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpeUns B (hakTax,

JaHHBIX, HAOMIOACHUSIX U YTBEPKIACHUIX, IPEAJIaraTb KpUTEPUU JJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEU U MPOTUBOPEUMIL;

o Jie1aTh BBIBOBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIIOYCHUH, YMO3aKIIOUEHHM 110 aHAJIOTHH;
o pa30bupath JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUH (IIPSMbIE U OT IPOTHUBHOTO),

MIPOBOJUTH CAMOCTOSITEIIBHO HECIIOKHBIE JJOKA3aTEIhCTBA MATEMATHYECKUX (PaKTOB,
BBICTPaMUBATh apryMEHTAIUIO, TPUBOIUTH TPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIEC PACCYKICHUS;
o BbIOMpATh CHIOCO0 penieHus: yueOHOM 3a1auu (CpaBHUBATh HECKOJIbKO BaPHAHTOB
pEIICHUs, BEIOMPATh HAanOoJIee TOIXOSAIINN ¢ YIETOM CaMOCTOSTEIHFHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciieqoBareibCcKe IeiCTBHS:
o UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKUIA HMHCTPYMEHT TTO3HAHUS, (POPMYIIUPOBATH
BOIPOCHI, (DUKCUPYIOTHE IPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIHLHO YCTAaHABIUBATH HCKOMOE U
naHHoe, GOpMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3HIINIO, MHCHHE,
o MPOBOAUTH 110 CAMOCTOSITEIHFHO COCTABIICHHOMY IIJIAaHY HECJIOKHBIN SKCTIEPUMEHT,
HEeOOJIBIIOE UCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO 0COOEHHOCTEW MaTeMaTHYeCKOro 00beKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXKy COOOM;
o CaMOCTOSTENBHO (POPMYITUPOBATH 0OOOIIEHHS U BHIBOBI IO PE3YNIHTATaM MPOBEAEHHOTO
HAOJIIOICHUS, UCCIIEIOBAaHNs, OIICHUBATH JIOCTOBEPHOCTH IMOTYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
0000IIIEHHNI;
. MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIJIBUTATH MPETIOI0KCHHS O
€r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.
PabGora ¢ undgopmanueii:
o BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAITUH, TAHHBIX, HCOOXOIUMBIX IS
pEIICHUS 3a/1a4u;
o BBIOMpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh U UHTEPIIPETUPOBATH UH(DOPMAITHIO
Pa3TUYHBIX BUJIOB U ()OPM IPEICTABIICHUS;
o BBIOMpATH (OPMY TMpEICTABICHUS HHPOPMAIIMU U WLTIOCTPUPOBATH PEIllacMbIe 3a1a9u
CXEMaMH, JuarpaMMaMi, HHOU IpauKoi U UX KOMOMHAIIUSIMH,



o OLICHUBATh HAJIEKHOCTh UH(POPMAIIUH 0 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM WU
cOpPMYITHPOBAHHBIM CAMOCTOSI TEIIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIEe Y4eOHbIe 1eiiCTBUA:
. BOCIPUHUMATH U (POPMYITHPOBATH CYKJECHUSI B COOTBETCTBUHU C YCIOBUSMU U IEISIMU
oO1IeHusl, ICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3a]a4l, KOMMEHTUPOBAThH MTOJIYYEHHBIN
pe3yibTar;
. B X0/ OOCYKJIEHUS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBbI, MPOOIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UEH, HALIEJIEHHbIE HA TIOMCK PEIICHUS, CONIOCTABIISTh CBOU
CYKIEHHS C CYKJACHUSIMH JIPYTUX YYaCTHUKOB JIMajora, OOHapyKUBaTh pPa3Inuue U CXOICTBO
NO3ULUH, B KOPPEKTHOHN opMe (HOpMYITUPOBATH PA3HOTIACHS, CBOU BO3PAKEHUS;
. MIPEACTABIATh PE3YIbTAThl PELICHUA 3aa4H, SKCIIEPUMEHTA, UCCIEA0BaHUs, IPOEKTA,
CaMOCTOSITEIBHO BHIOMPATh ()OpPMAT BBICTYIIJICHUS C YUETOM 3a/1ay Mpe3eHTAlMH U 0COOEHHOCTEN
ayJIUTOpUH;

L4 IMOHUMATh U UCIIOJIB30BATh ITPCUMYIICCTBA KOMaHJHON 1 HHHHBHHyaHBHOﬁ pa60TI>I IIpu
PCUICHHUHA y‘le6HBIX MAaTCMAaTHYCCKHUX 3aJay4,
L4 IIPUHHUMATD LCJIb COBMECTHOM ACATCIIBHOCTH, INNIAHUPOBATL OPraHU3allUIO COBMECTHOM

paboThl, pacpeaensTh BUABI padoT, JOTOBapUBaThCs, 00CYXKIaTh MPOIECC U PE3YNITAT PAaOOTHI,
000011aTh MHEHHST HECKOJIBKUX JTIOJICH;

J y4acTBOBATh B IPYMIOBBIX popMax paboThI (00CykaeHMs, 0OMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U APYTHUE), BBITOIHATH CBOIO YaCTh padOThI U KOOPIUHUPOBATH CBOU JECUCTBUS C
APYTUMU YWICHAMH KOMaH]Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIa/1a B OOMIHIA TPOAYKT TIO
KpUTEPHUSIM, cHOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHHBepcaJbHbIE yueOHbIE TelcTBUSA

Camoopranmusanus:

o CaMOCTOSTENBHO COCTABIISTH IJIaH, AJITOPUTM peLIeHUs 3a7a4i (WK €ro 4acTh), BHIOMPATh
Croco0 pemIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(popmanuu.
CaMOKOHTPOJIb, SMOLIMOHATbHbIN HHTEJIEKT:

° BJIJIETh CITOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPoIlecca U pe3ybTaTa pelIeHUs
MaTEeMaTUYECKOM 3a/1a4u;
° MPEIBUIETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUH 3a]1a4H, BHOCUTD

KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

J OLICHMBAaTh COOTBETCTBUE pe3yJIbTaTa JIEATEIbHOCTH ITOCTABICHHOM 1IEJIN U YCIOBUSM,
OOBSICHATD MPUYUHBI JOCTHXKEHUS WM HETOCTHKEHHS LIEJIH, HAXOIUTh OLUIMOKY, 1aBaTh OLIEHKY
NPUOOPETEHHOMY ONBITY.

MNPEIMETHBIE PE3YJIBTATBI
K koH1y oOyueHus B 7 Kjacce 00y4yaromuics MOJY4UT CAeyIOUMe NpeIMEeTHbIe Pe3yIbTaThl:

Yucia v BbIYUCTIEHUA

BrInoaHATE, codeTast yCTHbIC U TUCbMEHHBIE TPUEMBI, apU(METHICCKUE JEHCTBHS C
palMoOHaTbHBIMU YHUCIIAMHU.

HaxoauTh 3Ha4eHHS YUCTIOBBIX BRIPAKCHUH, MPUMEHSITH PA3HOOOPA3HBIE CITOCOOBI U
MpUEMBI BEIYUCIICHUS 3HAUYEHUH TPOOHBIX BRIPAKEHUM, COJIEPIKAUX OOBIKHOBEHHBIE U
JIeCSITUYHbIE IPOOU.



[Tepexoauts OT 0AHOM GOPMBI 3aIICH YUCEN K APYroi (IpeoOpa3oBbIBaTh AECATUUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U yNOPAJOYUBATE PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh ynciaa. BeINOIHATE NPUKHUIKY U OLIEHKY PE3YNIbTAaTa BHIYMCICHUN, OLIEHKY
3HAYECHUM YHUCIIOBBIX BBIPAKECHUM.

BBINIOJIHATE JEHCTBUSA CO CTENEHSAMHU C HaTypalbHBIMU [TOKA3aTEIIAMH.

[IpumMeHATs IpU3HAKU ACITMMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATYPAJIBHBIX YUCEIL.

PemaTh npakTHKO-OpHEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYUH,
IIPONIOPLIMOHAIBHOCTBIO BEJINYMH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 33/1a4
C y4€TOM OrpaHHUYEHUI, CBA3aHHBIX CO CBOMCTBAMM pacCcMaTpUBAeMbIX OOBEKTOB.

AnreOpanyeckue BbIpasKeHHsI

Hcnonb3oBath anredbpanveckyro TEpPMUHOJIIOTHIO M CUMBOJIUKY, IPUMEHSTDH €€ B
mpoliecce OCBOCHUS y4eOHOTro MaTepuarna.

Haxonuth 3HaueHnst OyKBEHHBIX BBIPAKEHUMN TP 33/IaHHBIX 3HAYCHUSIX TTEPEMEHHBIX.
BrImonHATh TpeoOpa3zoBaHus 1EIOT0 BEIPAXKEHUS B MHOTOWICH MTPUBEACHUEM MOA00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOTHATE YMHOXKEHUE OTHOWICHA HA MHOTOWICH U MHOTOWICHAa HA MHOTOYJICH,
MPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI M KBaJipaTa Pa3HOCTH.

OcymecTBIATh pa3yioKEHNE MHOTOUIEHOB HA MHOKUTENH C IIOMOIIBIO BEIHECEHUS 3a
CKOOKH OOIIIET0 MHOXKHUTEJSI, TPYIITUPOBKYU CJIaraeMbIX, MPUMEHEHUS (POpMyYIT COKpaIEHHOTO
YMHOKEHUS.

[TpumensTs Mpeobpa3oBaHKsi MHOTOUYICHOB ISl pEIICHHS pa3IMYHbIX 337124 U3
MaTeMaTUKU, CMEXHBIX MPEMETOB, U3 pPEaTbHON MPakTUKU. MICrob30BaTh CBOWCTBA CTENEHEH C
HaTypaJIbHBIMH MTOKA3aTeIMHU JIJIsl TpeoOpa3oBaHus BHIPAKEHUH.

YpaBHeHUs1 M1 HEPaBeHCTBA

PemaTte nuHeliHbIe ypaBHEHHS C OAHOM IEPEMEHHOM, TPUMEHSIS IIPaBUila Iepexoaa OT
HCXOJTHOTO YPaBHEHHMSI K PAaBHOCUIIBHOMY eMy. [IpoBepsATh, ABISIETCS U YUCIO KOPHEM
YPaBHEHU.

[TpuMeHsTh Tpaduueckre METOAbI IPU PELICHUH JTUHEWHBIX YPAaBHEHUHM U UX CUCTEM.

[TonGupath npuMepsl Nap YUCel, ABISIOMIMXCS PelIeHHeM JIMHEMHOTO YpaBHEHHUSI C
JIBYMS IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOM MJIOCKOCTH rpadUK JTUHEHHOTO ypaBHEHHS C ABYMS
NepEeMEHHBIMH, MOJIb3YACh IpauKOM, IPUBOJUTH IPUMEPHI PELLICHHS YPaBHEHUSI.

Pemrats cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.
CocTaBisTh U penaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEMHBIX YpaBHEHUH 110
YCIJIOBHIO 33/1a41, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4U MOTYyYECHHBIN
pe3ysbTar.
DOyHKUIMH
N306paxaTh Ha KOOPIMHATHOMN MPSMOM TOUKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJAMHATAaM, JIy4H, OTPE3KU, HUHTEPBaJIbl, 3alIMChIBATH YMCIOBbIE MPOMEKYTKH HA
anreOpanyecKoM s3bIKE.
Otmedarh B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOpAMHATAM, CTPOUTH
rpaduxu nuHedHbIX QyHKIMA. CTpouTh rpaduk QyHKIMH y = |X|.
OnuceIBaTh € MOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEKY BEIMYMHAMMU:

CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTENIBHOCTD, BPEMS,
00BEM paboTHI.



HaxoauTh 3HayeHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[TonumaTts rpaduueckuii ciocod MpeACTaBICHHUS U aHAIN3a WH(OPMAINH, U3BIEKATh U
MHTEPIPETUPOBATH HH(POpMAIIHIO U3 TPapUKOB peabHBIX MPOLECCOB U 3aBUCUMOCTEH.

K xoniry oOyuenus B 8 kiacce 00y4yaromuiicsi MOJIYYHUT CJIEIYIONIKE MPEIMETHBIE PE3YIbTAThI:

Yucna v BHIYUCICHUSA

Hcnonp30BaTh HavalbHbIE IPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHCEI AJIs
CPaBHEHMsI, OKPYTJIEHUS U BBIYUCICHUN, N300pakaTh AEUCTBUTEIbHBIE YMCIIa TOUKAMU Ha
KOOPJIMHATHOM MPSIMOMU.

[TpuMeHATh NOHATHE apUPMETUUECKOTO KBaIPATHOI'O KOPHS, HAXOIUTh KBaJApaTHbIE
KOPHH, UCIIOJIb3YsI P HEOOXOIUMOCTH KaJIbKYJIATOP, BBIIOJIHATE TPEOOPa30BaHMs BbIPAXKEHU,
COZIepXKalIUX KBAIpaTHBIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anucu OONBIINX U MAJIBIX YHCEIN € TIOMOILBIO JECATUYHBIX IpoOei u
crenene yucna 10.

AsredOpanyeckue BbIpaskeHU sl

[TpuMeHATh MOHATHE CTENEHHU C IIeJIBIM [T0Ka3aTeJIeM, BBIIOJIHATH MPpeoOpa3oBaHus
BBIPAYKEHUH, COEPIKAIUX CTEIIEHU C LIEJIBIM TIOKa3aTEIEM.

BhINoHATE TOKIECTBEHHBIE MPe0Opa30BaHusl pallMOHAIbHBIX BIPaKEHUN HA OCHOBE
MpaBuJI JEHCTBUN HaJl MHOTOWICHAMH U alreOpandyecKuMH IpOoOsSMHU.

PackianpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIN.

[TpumensTh MpeoOpa3oBaHus BEIPAXKESHUN JJIs PELICHUs pa3IMYHbIX 3a/1a4 U3
MaTE€MAaTUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTHUKHU.

YpaBHEeHUS] M HEPABEHCTBA

Pemats nuHelHbIe, KBaApaTHbIE YPABHEHUS U PallMOHAIBHBIE YPAaBHEHUS, CBOIAIIMECS K
HUM, CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOINTH MpOCTENIINE NCCIENOBAHUS YPABHEHU U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
pUMEHEeHHeM rpaduyecKux MpeacTaBlIeHul (yCTaHaBIMBaTh, UMEET JIM YPaBHEHUE WU CHCTEMA
YPaBHEHMI pELICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTthb OT ciioOBECHOU (POPMYIUPOBKH 3a]jauM K €€ anreOpandyeckoi MOIEIH C
IIOMOIIBIO COCTABJIEHUS YPABHEHUS WIIM CUCTEMBI YPABHEHU, NHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4yl IIOJIY4YCHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, PEIIaTh JIMHEIHBIC
HEPaBEHCTBA C OJJHOW MMePEMEHHON U UX CUCTEMBI, 1aBaTh rpapUuecKyt0 UIUTFOCTPALIUIO
MHOXECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUA

[Tonnmath 1 UCMIOJIB30BATh PYHKIIMOHATIbHBIE MOHATHUS U S3bIK (TEPMUHBI,
CHUMBOJIMUECKHE 0003HAUEHUS ), OTIPEACTATh 3HAUeHUE (PYHKIIMHU M0 3HAYEHUIO apTyMEHTa,
OTIpeNeNsITh CBOIMCTBA (PyHKIMU 10 €€ rpaduKy.

CTpouTh rpaduKn dMeMeHTapHEIX QyHKIMiA Bruaa: y =k/X, y=x,y=x,y = |x|, y = Vx,
OIMMCHIBATH CBOMCTBA YMCIOBOM (PyHKIMHU 110 €€ rpaduKy.

K koHIiy oOyuenus B 9 kiacce 00y4aronuiicss NOJyYUT CIEIYIONINE MPEAMETHBIE
pe3yIbTaThI:

Yuciia 1 BBIYUCTIEHUSA

CpaBHMBATh U yHOPAI0YMBATH PAllMOHAIbHBIE U HPPALMOHAIbHBIE YHCIIA.

BrinonHsaTe apudMeTrueckue AeHCTBUS ¢ pallMOHATLHBIMU YUCJIaMU, COueTas YCTHhIE U
MUCbMEHHBIE TPUEMBI, BBITIOJIHITH BBIYUCICHHS C UPPALMOHAIBHBIMU YUCIAMU.

HaxoauTh 3HaueHUS CTENEHEN ¢ LEJIBIMU OKA3aTeIIMU U KOPHEU, BBIYUCIISATh 3HAYCHUS
YHCJIOBBIX BBIPAKECHUM.



OKpyrasTh AEUCTBUTENIbHBIE YNCIA, BHITIONHATD PUKUKY pPe3yIbTaTa BRIYUCICHUIH,
OIICHKY YMCJIOBBIX BBIPKECHUH.

YpaBHeHUSI M1 HEPABEHCTBA

Pemats nuHeliHble U KBaJpaTHBIC YPaBHEHUS, YPaBHEHUS, CBOJISLIUECS K HUM,
MPOCTEHTIIHE TPOOHO-PAITMOHAIILHBIC YPAaBHEHUSI.

Pemath cucteMbl IBYX JIMHEWHBIX YPABHEHHM C JBYMS TIEPEMEHHBIMHU M CHCTEMEI IBYX
YpaBHEHHUIA, B KOTOPBIX OJIHO ypaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemmats TekcToBbBIE 3a1auK anre0pandyeckiuM criocoO0M ¢ TOMOIIBIO COCTAaBIICHUS
YPaBHEHWSI HJIM CUCTEMBI JIBYX YPaBHCHHM C IBYMS TIPEMECHHBIMHU.

[IpoBoauTh MpoCTEiilINe Uccae10BaHus YPaBHEHHUM U CHCTEM YPaBHEHHUIA, B TOM YHUCIIE C
MpUMEHEHHEM rpapuuecKuX MpeACcTaBlIeHN (yCTaHaBIMBATh, UMEET JIM YPaBHEHHE WU CHCTEMa
YpaBHEHHI PEIICHHUS, €CITH UMEET, TO CKOJIBKO, U IpoUee).

Pemats nmuHeliHbIe HEpAaBEHCTBA, KBaIpaTHBIC HEPABEHCTRA, H300pakaTh pEIICHHUE
HEPABEHCTB Ha YMCJIOBOU MPSIMOA, 3aMMUCHIBAThH PEIIEHUE C TTOMOIIbIO CUMBOJIOB.

PemmaTh crucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, H300paKaTh PEIICHUE CHCTEMbI HEPABEHCTB HA YHCIIOBOU MPSIMO,
3aMKChIBAThH PEIIEHUE C TIOMOIIHIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEUICHUH PA3IMYHBIX 3a7a4.

DyHKUIMH

PacrioznaBate pyHKIMH M3ydeHHBIX BUAOB. [10Ka3pIBaTh CXEMATHIECKU PACIIONIOKCHUE HA
KOOpJMHATHOM TJI0CcKoCTU TpadukoB GyHKIui Buaa: y =kx, y=kx + b, y=k/x, y=ax + bx +c,
y=x,y=VX, y=|X|, B 3aBHCHMOCTH OT 3HAYCHHI K03(PHIHECHTOB, OMUCHIBATH CBOICTBA
GyHKIUHA.

Ctpoutb 1 n300paxaTh CXeMaTUYeCKH TpadUKi KBaIpaTUUHBIX ()YHKIUN, OIUCHIBATH
CBOMCTBA KBaPAaTUYHBIX (HYHKIIUH IO UX TpaduKam.

Pacro3naBate kBagpaTHIHYO (PYHKIHIO TI0 (hOpMYJIe, MPUBOAUTH PUMEPHI
KBQJIpAaTUIHBIX (DYHKITMI U3 peaTbHOU KU3HH, (DU3UKU, TCOMETPHH.

YucJioBbIe NMOC/I€10BATEIHLHOCTH U MPOrPeccuu

PacnioznaBath apupMeTUYECKYIO U TEOMETPUUECKYIO TPOTPECCHH MPHU Pa3HBIX CIOCOOax
3aaHusl.

BhIMONHATH BRIYHCIICHUS C UCIIOJIB30BaHUEM (POPMYIT N-TO YieHa apuhMeTUIECKON U
reOMETPUUYECKOMN ITPOTPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WiEHBI IMOCIICIOBATEIIHPHOCTH TOYKAMH Ha KOOPIUHATHOM IJIOCKOCTH.

Pemats 3a1auu, CBA3aHHBIC C YUCIOBBIMHU MTOCJICIOBATSIIBHOCTSIMHI, B TOM YHUCIIC 33J1a4U
U3 peaIbHOM KU3HU (C UCIIOIH30BAaHUEM KATBKYISATOPA, HU(PPOBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HaumeHoBaHue pa3ziesioB U TeMm KosmuecTBo yacoB DnexTpoHHbIe (ITUPPOBEIE)
/1 | MPOrpaMMBbI Bcero KonrposbsHsle | 00pa3oBaTeIbHbBIE PECYPCHI
paboThI
1 | Yucna u BeruncieHud. ParmonansHbie o5 1 https://m.edsoo.ru/7f415b90
qrcia
2 | Anrebpandeckue BEIpKEHUS 27 1 https://m.edsoo.ru/7f415b90
3 | YpaBHeHUs ¥ HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 | Koopaunatsl u rpaduku. OyHKIHH 24 1 https://m.edsoo.ru/7f415b90
5 | IloBropenue, 0000IICHIE 3HAHUI 6 1 https://m.edsoo.ru/7f415b90
O06111ee KOJIMYECTBO YacOB IO MPOrpamMme 102 5

8 KUIACC
Ne | HaumeHoBaHue pa3aenoB U TeM KomnnuectBo yacos DnexTpoHHbIe (IIUPOBLIE)
/Tl | IPOTPaMMBI Bcero | KonrposnbHbie | 00pa3oBaTeIbHbBIE PECYPCHI
paboTHI
1 Yucna u Beruucnenus. Kpagpartaeie 15 bubnnorexa [HOK
KOPHH https://m.edsoo.ru/7f417af8
2 Yucna u Berauciienns. CTENeHb ¢ eJIbIM 7 bu6mmoreka [IOK
nokazaresieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKre BhIPaKCHHUS. 5 1 bubnuorexa [JOK
KBanpaTHbIil TpEXUICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKEHUSI. 15 1 bubnuotexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 bubnuotexa [JOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHMS U HEPABEHCTBA. 12 1 bubnuoreka [IOK
HepaBencrra https://m.edsoo.ru/7f417af8
7 Oyakuuu. OCHOBHBIE TTOHITHUS 5 bu6mmoreka [JOK
https://m.edso0.ru/7f417af8
8 @ynkuuu. Yncnosle GyHKIUN 9 bubnuoreka [IOK
https://m.edso0.ru/7f417af8
9 [ToBTOpenue u 06001IEeHHE 6 1 bubnuoreka [IOK
https://m.edso0.ru/7f417af8
10 | YpaBHenus u HepaBeHcTBa. CHCTEMBI 13 bubnuorexa [IOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
OO11ee KOJIMYECTBO YaCOB IO IPOTrpamMMe 102 5
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9 KUIIACC

No HaumenoBanue pa3nenoB u Tem KonnuectBo DnekTpoHHbIe (IU(PPOBHIE)
/i MpOrpaMMBbI 4acoB o0pa3oBaTeNbHbIC PECYPCHI
Bcero | Kontponb
HbIE
paboTHI
1 Yucna u BeruncieHus. JlelicTBUTEbHbBIC 9 i bu6mmoreka [JOK
qucIa https://m.edso0.ru/7f419d08
2 YpaBHEeHUs 1 HEPABEHCTBA. Y paBHEHUSA 14 1 bubmuorexa [JOK
C OJTHOU TIEPEMEHHOI https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmuorexka [JOK
ypaBHEHHH https://m.edso0.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 1 bubmuoreka [JOK
HepaBencraa https://m.edso0.ru/7f419d08
5 OyHKIMH 16 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
6 YucoBble ITOCIIENOBATEILHOCTH 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIECHNE, 18 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/7f419d08
OO1m1ee KOJIMYECTBO YacoOB TI0 IPOTrpaMMe 102 6
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