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INOACHUTEJIBHAS 3AIINCKA

Pa6ouas mporpamma coctasiena Ha ocHoBe DI'OC OOO (ITpuka3z MunnpocsenieHust Poccun
ot 31.05.2021 Ne287) B cootBerctBuu ¢ DOII OOO (IIpukaz Munnpocsenienuss Poccun ot
18.05.2023 Ne370), yuuThIBa€T OCOOEHHOCTH IIEPEXOJHOTO TIEpPHOJIa B  OpPraHU3AIMH
00pa3oBaTeNbHOTO Ipoliecca B ycnoBusax nepexosa ot peanusanuu OIOC 2010 k ®I'OC-2021 s
yuanmxcs, npuctynupmmx k ocsoenuto OOII-OIT OOO (IIpukas ot 30.08.2019 Ne220a-O) B 2019
rogy. PabGouas mnporpamMMa cocTaBlieHa Ha OCHOBE aHalIM3a COJACP)KaHHs, HW3YYEHHOTO
00y4JarIUMUCS HA TPEABIAYIIEM dTare 0O0yUeHUs, YIUTHIBAET MPEIMETHBIC NEe(DUIIUTHI, €KETOHO
BBISIBJIIEMBIC MPOIEAYypaMyd BHYTPEHHEW M BHEIIHEW OLICHKW KadecTBa obOpaszoBanus ([IKP, BIIP,
'1A).

Anrebpa sBisieTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOIO 00IIEero oOpa3oBaHMs: OHa
oOecrieunBaeT M3y4YeHHUE APYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK M T'yMaHUTApPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOMUMO Ui MPOAOJDKEHHS OOpa3oBaHMS W B MOBCEJHEBHOH >KHU3HU.
Pazgutne y oOyuamommxcs HayYHBIX MPEJICTABICHUA O TMPOUCXOKIACHUU U CYUIHOCTH
anreOpandecKux adCTPaKIIHiA, CITIOCO0E OTPAKEHUS MATEMATHUECKON HAYKOW SIBIICHUH U TIPOIIECCOB
B IIPUPOJIE ¥ OOLIECTBE, POJIM MATEMAaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM [TI03HAHUU U B IPAKTHKE
croco6cTByeT (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS U KAUE€CTB MBILIUICHUS, HEOOXOAUMBIX IS
aJlanTalyd B COBPEMEHHOM IM(poBoM obmiecTBe. M3yueHune anreOpbl oOecrieunBaeT pa3BUTHE
yMeHHs HaOI01aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSL U BBIBOJIBI, (POPMYIHPOBATH
yrBepkaeHus. OCBOGHHE Kypca aiureOpbl OOecreYrBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHUS
00y4aroluXcs: OHU HUCHOJb3YIOT NEAYKTUBHbIE W WMHIYKTHUBHBIE pacCykKIeHHs, 0000IeHHEe U
KOHKpEeTH3aIuio, abcTparupoBanue u aHanoruto. OoyueHue anredpe npesrnonaraeT 3HaYuTEIbHBIN
00BEM CaMOCTOSITETLHOM JEATENIbHOCTH 00yYaroIIUXCsl, IOITOMY CAMOCTOATEIBLHOE PEIlIeHHE 3a1a
SBIISIETCS peayu3anueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUSHHUS.

B ctpykType mporpammsl yueOHOTO Kypca « Anredpay» At OCHOBHOTO O0IIero oOpa3oBaHus
OCHOBHOE€ MECTO 3aHMMAIOT COJIEpP>KAaTeIbHO-METOANYECKUE NMHUU: «YHucina W BBIYUCICHUSY,
«AnreOpanyeckue BBIPRXKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkuumy». Kaxkmas uz »THX
COJIePKaTEIbHO-METOUUECKUX JTMHUN pa3BUBAETCA HA MPOTSHKEHUU TPEX JIeT M3YUYEHHS Kypca,
B3aMMOJICMCTBYS C JIPYTUMHU €ro JUHUSAMH. B xone u3yueHus y4yeOHOro Kypca oOyyaroummcs
MIPUXOUTCS JIOTUYECKHU PACCY’K/IaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBsI3M C
3TUM B IMporpaMMy y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHUKH,
IIPEJICTaBICHHbBIE BO BCEX OCHOBHBIX pa3/ieslax MaTeMaTH4eCcKoro 00pa3oBaHus U CIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIUMUCSA OCHOB YHUBEPCAILHOTO MaTeMaTH4ecKoro s3bika. ConiepikaTenbHON U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Anrebpay SBISETCS €ro HHTETPHUPOBAHHBIN
xapakrep.

Copepxanne MuHUU «HuCla U BRIYUCICHUSD CIIY>)KUT OCHOBOMW ISl AalIbHEHIIIETO H3yUeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y O0YYAIOIIMXCS JJOTMYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHUS TOJb30BAaThCS QJITOPUTMAMH, a TaKKe MPUOOPETEHUIO TMPAKTHYECKUX HABBIKOB,
HEOOXOIUMBIX JUIsl TOBCETHEBHOM XU3HU. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO 00IIIEr0
00pa3oBaHMUsl CBSI3aHO C PAIMOHAIBHBIMA W HPPAIMOHAIBHBIMUA YHCIaMU, (HOPMUPOBAHHEM
MPEACTABICHUI O JEHCTBUTEIBLHOM 4HCIIE. 3aBEPIICHUE OCBOEHUSI YMCIOBOM JIMHUM OTHECEHO K
cpenHeMy o01IeMy 00pa3oBaHUIO.

Copepxanue ABYX aare0OpanyecKux JUHUHA — « AreOpandecKkue BRIPaKeHHs U « Y paBHEHUS
U HEPaBEHCTBA» CMOCOOCTBYEeT (OPMUPOBAHUIO y OOYUYAIOIIMXCS MATEMAaTHMYECKOTO armapara,



HEOOXOIMMOro JUIsl pelleHus 3a7ad MaTeMaTHUKH, CMEXHBIX [PEIMETOB M  IPaKTHKO-
OpPUEHTHPOBaHHBIX 337a4d. Ha ypoBHe OCHOBHOro o0Iero o0Opa3oBaHusi y4eOHbBI MaTepHuan
IpyNIUpPYETCsl BOKPYT pallMOHAIBHBIX BhIpayKeHUH. Anredpa JeMOHCTPUPYET 3HAUYCHUE MaTeMaTUKU
KaK s3bIKa JJIs IOCTPOEHUSI MaTeMaTUYECKUX MOJIeNeil, OMMCaHus IPOLIECCOB U SIBJICHUH peaIbHOIro
mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe JalibHEHIlee pa3BUTHE AJITOPUTMUYECKOTO
MBIIICHHUS, HEOOXOIUMOI0, B YaCTHOCTH, JJIsI OCBOCHHs Kypca HMH(OPMATHKH, M OBJIAJCHHE
HaBBIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeoOpazoBaHue CHUMBOIBHBIX (opM crocoOcTByeT
Pa3BUTHIO BOOOPAXKEHHS, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne  (QyHKUMOHANBHO-TpaUYECKOH  JIMHUU  HAIEJIeHO Ha  TOJy4YeHHe
00yyaromyMucs 3HaHUH 0 (PyHKIUAX KaK BaKHEHIIeld mMareMaTHyecKod MOJENU AJs ONUCaHMA U
UCCIIeI0BaHMsl Pa3HOOOPA3HBIX MPOLIECCOB U SABJIEHUH B Ipupoze U oduiectse. Vzyuenue matepuana
CHOCOOCTBYET pPa3BUTHIO y OOYYaIOUIMXCSl YMEHHS MCIIOJIb30BaTh Pa3jIMYHbIE BbIpa3UTENIbHbIC
CpeACTBa s3bIKa MaTE€MaTHKH — CIIOBECHBbIE, CHUMBOJIMYECKHE, IpaMuecKue, BHOCUT BKJIAJa B
(dbopMupOBaHKE IPEJICTABICHUN O POJIM MATEMATUKU B PA3BUTUH LUBUIM3ALUU U KYJIbTYPBI.

Cornacno y4yeOHOMY IIaHy B 9 Kiacce m3ydaeTcsl y4eOHBIH Kypce «Anredpay, KOTOPbBIH
BKJIIOUAET CJIEJYIOIINE OCHOBHBIE pa3Jieibl colepkanus: «Hucaa u BBIYMCIECHU», «YPAaBHEHUS U
HEpPABEHCTBA», « DyHKIUN.

Ha wusyuenue yuebHoro kypca «Anredpa» B 9 kiacce orBoautcsa — 102 gaca (3 gaca B
HEJIEINO).

COAEPXAHUE OBYUYEHUSA

9 KJIACC

DOYyHKIUH

ITonatue ¢ynkumu. OOnacTe onpeneneHuss U MHOXKECTBO 3HaueHHH (yHkimu. CrocoObt
3agaHus QYHKITH.

I'paduk ¢pynkuuu. Yrenue cBoiicTB pyHkunu no e€ rpapuxy. [Ipumepsl rpadukoB GyHKIHM,
OTPAKAOIIKX PEAIBHBIE TIPOLIECCHI.

OyHKIMM, ONUCHIBAIOIIME TMPSAMYI0 U OOpaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. yaxuun y = X2, y = x3, y = VX, y=|x]. I'paduueckoe pemieHue ypaBHEHUH U CHUCTEM
YPaBHEHUM.

YpaBHeHNd U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBagparnoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIINXCSA K KBAJAPAaTHBIM. bUKBagpaTHOe
ypaBHeHue. IIpuMmepsl penieHuss ypaBHEHUN TPETbEd M UYETBEPTOM CTENEHEH pPa3loKEHHEM Ha
MHOXUTEIIH.

Pemenue npoOHO-palilMOHAIBHBIX YpaBHEHU. Pelienre TeKCTOBBIX 3a/1ad aaredpanyecKum
METOJIOM.

VYpaBHeHHe C JByMs INEpPEeMEHHBIMH U ero rpaduk. PemeHue cuctem IBYX JIHMHEHHBIX
YPaBHEHUU C ABYMs IEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHENHOE,
a Jpyroe — BTOpoil cremeHu. ['paduueckas HHTepHpeTanusi CHUCTEMbl ypaBHEHUH C JBYyMs
MIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a1au aNreOpandeckuM CriocoOOM.

UuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JMHEWHBIX HEPAaBEHCTB C OJHOW IepeMEHHOM. PemeHne cucTeM JIMHEHHBIX
HEpaBeHCTB C OJHOM mnepemeHHOW. KBaapaTHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOYyHKIUH



KBagparnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxu Gynxmmii: y = kx, y = kx + b, y = k/x, y =%, y = VX, y = |X| u ux cBoiicTra.

YucJioBbIE M0CJI€10BATEIHLHOCTH U MPOrPeccHu

[loHsiTHE 4YMCIOBOM NOCIEAOBATENbHOCTU. 3aJaHUE IIOCIEN0BATEIILHOCTH PEKYPPEHTHON
dbopmyioit 1 GopMyII0ii N-TO YJIeHA.

Apudmernueckas u reoMmeTpruueckas mporpeccuu. @opmyiibl N-ro wieHa apuMeTudeckon u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4JICHOB apU(PMETUYECKOH W TEeOMETPUYECKOH Mporpeccuii TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIECHTHI.

[Iporpamma kypca «Aunredpa» paspaboTaHa ¢ yd4eToM Iporpammbl BocmuTaHuss MAOY
«IIxoma Nel» KI'O, cornacHo KOTOPO Yy COBPEMEHHOTO IKOJIbHUKA TOJKHBI OBITH CHOPMUPOBAHBI
poccuiickue ©0a30Bble (TpaXKIaHCKHE, HAllMOHAIbHBIE) HOPMBI M LIEHHOCTH, 3aKpEIUIEHHBIE B
Koncrurynuu Poccuiickon @enepanuu.

OTH UEHHOCTH HAaXOJAST CBOE OTPaXCHHE B COJAEPKAHMU YPOKOB IO pa3fenaMm Kypca,
o0OecrieunBaroOIleM pPa3BUTUE BBICOKOHPABCTBEHHOM JIMUHOCTH, pa3leisionledl poccuiickue
TPaJMLMOHHBIE JyXOBHBIE IIEHHOCTH, OOJIafarouiel aKTyalbHbIMU 3HAHUSMH U YMEHUSIMH,
CIIOCOOHOM peayin30BaTh CBOW IMOTEHIMAJT B YCIOBUSAX COBPEMEHHOTO OOIEeCcTBa, TOTOBOM K
MUPHOMY CO3UJAHUIO U 3a1uTe PoTuHBI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PpPe3yJbTaThl OCBOCHHS MPOTPpaMMBI  y4yeOHOro Kypca «Auredpa»
XapaKTEepU3YITCS:

1) naTpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHUEM HHTEpPECca K MPOILIIIOMY M HACTOSIIIIEMY POCCUMCKON MaTeMaTHKHU, IICHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHHUSIM POCCHICKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMATUYECKOM IIKOJIBI, K
MCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpaxIaHCKoe H 1yXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3allil €ro IpaB,
MIPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIITMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBJICHUM,
MpOLEAYyp TPaXKIAHCKOTO o0IIecTBa (HalpuMep, BHIOOPHI, OMPOCKI), TOTOBHOCTHIO K 00CYKIESHUIO
ATHYECKUX MPOOJIEeM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM TOCTHIKEHHH HAyKH, OCOZHAHUEM
BKHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpyi0BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha AKTHMBHOE YYacTHE B PEHICHUM NPaKTUYECKUX 3a/ady MaTeMaTU4YeCKOU
HANPaBIEHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTEMaTHYECKOro OOpa3oBaHMs Ha MPOTSHKEHUH Bcel
KU3HH JJI YCIEMHONW MPOodeCcCHOHATBHOU ACSITEIHPHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM HHIAMBHUAYaTbHON TPACKTOPUU O00pa30BaHUS W )KHU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M OSCTETHYECKOMY BOCIPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, pelIeHUH, pacCyXICHU, YMEHUIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUS:

OpHEHTAIMe B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJOBEKa, TMPUPOABI U OOIIeCTBa, IOHUMaHUEM



MaTeMaTHYeCKOM HayKH Kak c(hepbl 4eJI0BEUECKOM e TeIbHOCTH, ITANIOB €€ pa3BUTHUS U 3HAUUMOCTH
JUIS pa3BUTHS LIUBUIN3ALMH, OBJIAJJCHUEM A3bIKOM MAaTEMaTUKH M MaTeMaTHYECKON KyJIbTypOH Kak
CPEICTBOM IIO3HAHUS MHpa, OBJAJACHUEM NPOCTEHIIMMU HaBbIKAMM  HCCIIEI0BATEIbCKON
JESITEIIbHOCTH;

6) puznueckoe BocnuTanue, GopMupoBaHHe KYJbTYPBI 310POBbSI H IMOLMOHAJIBHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO IIPUMEHSTh MaTeMaTUYeCKHe 3HAHHUsI B UHTEpecax CBOEro 3/10pOBbs, BEICHUS
3I0pOBOTO 00pa3a XU3HHU (3A0pPOBOE NMHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHSATHH M OTIbIXA,
perynsipHas (uznyeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HAaBBIKA pE(IEKCHH, NPHU3HAHHEM
CBOETO IpaBa Ha OLIMOKY M TaKOT'o K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0rnYecKoe BOCIIUTAHHE:

OpHEHTAIell Ha MPUMEHEHHWE MATeMaTHYeCKUX 3HAHUHM A pemeHus 3aaad B OO0JIaCTH
COXPAaHHOCTH OKpY’)KaloIllel Cpelbl, IJaHUPOBAaHUS IIOCTYIKOB M OLEHKM HX BO3MOKHBIX
HOCJEACTBUM Al OKpyXarollell cpelpl, OCO3HAHHWEM IJIO0AIbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JeM U MyTel ux pereHus;

8) aganTanus K U3MEHAIMMCS YCIOBHAM COLUATBHON U IPUPOAHOI cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEOMNPEIECIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYI0 AEATEJIbHOCTh, B TOM YHCIE YMEHHUE YUYUTbCA y JAPYIHX
Jrozie, npuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HaHUS, HABBIKU U KOMIIETEHIMH U3 OIIbITa
IpyTHUX;

HEOOXOMMOCTHIO B ()OPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4YHCie (HOPMYITHPOBATH HJIEH,
HOHATHUS, TUIOTE3bl 00 O0BEKTaX M SBICHUAX, B TOM 4YMCJIE paHEe HEM3BECTHBIX, OCO3HABATh
Jne(QUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TpEOYIOLIUI KOHTPMEp, KOPPEKTHUPOBaTh NPUHMMAEMbIE PpELICHUS U JEUCTBHUA,
(bopMyIMpOBATH U OLIEHUBATh PUCKHU U MOCIENCTBU, HOPMUPOBATH OMBIT.

METANIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe AeliCTBUSA

Ba3zoBble Jloruyeckue aeiicTBus:

—BBIBIATh M XapaKTepU30BaTh CYILECTBEHHbIE NPU3HAKU MATEeMAaTHYECKHX OOBEKTOB,
MOHSTUH, OTHOUIEHUH MEXy MOHATUSAMH, (POPMYJIUPOBATh OIpe/IeeHHs IOHATUH, yCTaHABIUBATh
CYLIECTBEHHBIN IMpPHU3HAK KJIacCU(UKALUM, OCHOBAHUS Uil OOOOLIEHUS M CPaBHEHMs, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

—BOCIIpUHUMATh, (HOPMyYIHpPOBaTH U NPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

—BBISIBJIAITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NMPOTUBOpeuus: B (akrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, IpeylaraTb KpUTEPUU JJis BBIIBICHUS 3aKOHOMEPHOCTEN
Y IPOTHBOPEYHIA;

—JleNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

—pa3bupaTh JOKa3aTeabCTBa MATEMAaTUYECKHX YTBEPXAEHUH (IpsMble U OT MPOTHUBHOTO),
IIPOBOAMTH CAMOCTOSITEILHO HECIIOKHBIE JI0Ka3aTelIbCTBA MaTeMaTH4ecKuX ()akTOB, BHICTPAUBAThH
apryMEeHTallMio, TPUBOJIUTH MPUMEPHl M  KOHTPIPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

—BBIOMpATh CcrIOCcO0 pelieHns yueOHo! 3ajaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOASMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1elCTBUSA:



—HCMOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAaHUS, (OpMYINPOBAThH
BOIIPOCHI, (pUKCHUPYIOIIHE MPOTUBOpEUrE, MPoOIeMy, CAMOCTOSTENIFHO YCTaHABIMBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

—IpPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIM 3KCIEpUMEHT,
HEOOJbIIOE HCCIEAOBaHWE IO YCTAaHOBJIEHUIO OCOOCHHOCTEHl MaTeMaTH4ecKoro OOBbeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

—CaMOCTOSITEIHHO (hOPMYITHPOBATh 000OLICHNUS U BBIBOIBI MO pe3yJbTaTaM IMPOBEIEHHOTO
HAOJIO/IEHUS, UCCIIEIOBaHMS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U
000011IEHHI;

—IPOrHO3UPOBATh BO3MOXHOE PAa3BUTHUE MPOLECCA, & TAKKE BBIJBUTATh MPEANOIOKEHHUSI O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmaumeii:

—BBISIBJIATh HEJIOCTATOYHOCTh W U3OBITOYHOCTH MH(OPMALMH, NaHHBIX, HEOOXOJUMBIX IS
pellIeHus 3a1a4H;

—BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTABICHHUS,

—BBIOMpaTh (opMy MpeacTaBiIeHUS HH(POpPMALMKU M WUIUTFOCTPUPOBATH pelIaeMble 3aJadu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

—OIICHWBATh HAJIE&KHOCTh MH(DOPMAIIMUA 10 KPUTEPHSIM, TPEIJIOKCHHBIM YYUTEIeM WIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTEHO.

KoMMmyHuKaTHBHBIE YyHUBEpPcAJIbHbIE YUeOHbIEe TeiiCTBUS:

—BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBHUU C YCIOBUSMH H IEISIMH
00mIeHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B YCTHBIX M IMMCHBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y PEUICHHUs 3a7a4yi, KOMMEHTHPOBATh ITOJyYE€HHBIN pe3yIIbTarT;

—B Xo0/ie¢ 00CYX/IEHHUs 3a7aBaTh BOMPOCHI IO CYLIECTBY OOCYXJIAaeMON TEeMbl, MPOOJIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBaTh WJIEH, HAIlEJICHHbIE HAa TOUCK pEILIEHHS, COIMOCTaBIATH CBOU
CYXKICHHS C CYKISHUSMHU JAPYTUX YYaCTHUKOB AHMANOra, OOHApyXMBAaTh pa3jluude U CXOJICTBO
MO3UIMI, B KOPPEKTHON opMe GOpMyJIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

—MPEJCTAaBIATh PE3yJbTaThl PELIEHUs 3aJaud, SKCIEPHUMEHTa, MCCIEeI0BaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BHICTYIUICHUS ¢ YUETOM 3a7ad MPE3eHTAUd U OCOOCHHOCTEH
ayJIMTOPHH;

—TOHUMAaTh W UCHOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYATbHOU PabOTHI MpHU
peleHnn yaeOHbIX MaTeMaTHYECKUX 3a7ay;

—MPUHAMATh 11€7b COBMECTHOM JAeATeIbHOCTH, IUIAHUPOBATH OPTraHU3alMI0 COBMECTHOU
paboThl, pacnpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYX AAaTh MPOLECC U pe3yibTaT paldoThl,
0000111aTh MHEHUS HECKOJILKUX JIOIEN;

—y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CykaeHUS, 0OMEH MHEHHMSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOU ACHCTBHSI C IPYTUMHU
YIIeHAaMH KOMAaHJIbI, OIIEHMBATh KAayeCTBO CBOETO BKJIAga B OOMIMHA MPOAYKT TO KPHUTEPHSIM,
c(OpPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryssiTUBHbIE YHHBepPCAJbHbIE YUeOHbIE JIeiicTBUS

Camoopranu3anus:

—CaMOCTOSITETIbHO COCTABJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1a4i (MU €ro 4acTh), BBIOUPATh
crnoco0 pemieHus ¢ y4E€TOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHHUH ¢ yIETOM HOBOM HH(DOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:



—BJIaJIeTh CIIOCO0AMH CaMOMPOBEPKH, CAMOKOHTPOJS Ipoliecca W pe3yibTaTra perieHUs
MaTeMaTHYeCKOM 3aauu;

—NpeaBUACTh TPYAHOCTH, KOTOPbIEe MOTYT BO3HUKHYTh IpPHU pPELICHUH 3a7aud, BHOCHUTD
KOPPEKTUBHI B ICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIMUOOK, BBISBICHHBIX
TPYAHOCTEH;

—OLIGHUBAaTh COOTBETCTBUE pe3yjIbTaTa NEATEIbHOCTH MOCTaBICHHOW IIEJIM U YCIOBHSM,
OOBSACHATh MPUYUHBI JOCTHKEHUS WIM HEAOCTH)KEHUS LN, HaXOAUTh OMIMOKY, /1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJBbTATHI

K konmy oOyuenus B 9 kiacce OOyYaroIIUiiCs MOMYyYUT CIEAYIOIIUE TPEIMETHBIE
pe3yJbTaThl:

DOYyHKIUH

[TornMaTh ¥ KCMONB30BaTh (DYHKIMOHAIBHBIC MOHSITHS U S3bIK (TEPMHHBI, CHMBOJIMYECKUE
0003HaYCHMSI), ONMPEACIATh 3HAaYCHHE (PYHKIMU MO 3HAYCHUIO apTyMEHTa, ONPEICNIATh CBOHCTBA
byskun no e€ rpaduky.

Ctpouts rpaduku 31eMEeHTapHBIX (PYHKIMIA BUIA:

y=k/x,y=x2y=x3y = x|, Yy = VX, OIIHCBIBATb CBONCTBA YHCIOBOM (DYHKIHH 110 e& rpaduKy.

YpaBHeHHsI 1 HEPABEHCTBA

Pemarp MHelHbIC U KBaIpaTHBIC YPAaBHEHUS, YPABHECHUS, CBOSIIUECS K HUM, TPOCTEHIIIHE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemarp cuctembl ABYX JTUHEHHBIX ypaBHEHUH C JBYMsI NMEPEMEHHBIMH U CUCTEMBI JBYX
YpaBHEHHUI, B KOTOPBIX OJHO YPaBHEHUE HE SIBJISICTCS JTMHCHHBIM.

Pemrate TekcTOBBIE 3a/1aUN aNTeOpaNdecKUM CIIOCOOOM € IIOMOIIBIO COCTABJICHUS YPAaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMH.

[IpoBoauTh mpocTeiiiue uccae0BaHusl YPaBHEHHM U CUCTEM YpaBHEHUW, B TOM YHCIE C
MPUMEHEHUEM TpauUecKux Mpe/ICTaBICHUN (YCTaHABIMBATh, UMEET JIU ypaBHEHUE WM CHCTEMa
YpaBHEHHI PELICHHS, €CITH HUMEET, TO CKOJIBKO, U TIpoUee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peEIICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C MOMOIIBI0 CHMBOJIOB.

Pemarh cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABCHCTB, BKITFOUAIONITUE KBAJIPATHOE
HEPABEHCTBO, M300pa)kaTh pPEIICHUE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM MPSIMOMW, 3alMCHIBATH
peleHHe ¢ OMOLIbIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a7ad.

DOyHKIUHT

Pacrio3naBate (DyHKIIMU U3YYCHHBIX BHJIOB. [10Ka3bIBaTh CXEMATHUECKH PACIOJIOKEHUE HA

KOODPJIMHATHOM TIOCKOCTH rpadukoB GyHKiwmid Buma: Y = kx, y = kx + b,y =k/x,y =ax2 + bx +c, y
=x3,y= VX, Y = |X|, B 3aBUCHMOCTH OT 3HaUYCHHUI KOAPPHUIIMECHTOB, ONMKCHIBATH CBOWCTBA (DYHKIIHHA.

Crpouth U u300pakaTb CXEMaTHYECKH TpapuKy KBaJpaTHUUHBIX (YHKIUH, OMHCHIBATH
CBOICTBa KBaIpaTUUHBIX (PYHKIMN MO UX rpaduKam.

Pacrnio3HaBaTth KBagpaTHuHyI0 (QYHKIHIO MO (popMyiie, IPUBOIUTH IPUMEPhI KBaAPATHUHBIX
(GYHKUMI U3 pealbHOW KU3HU, GPU3UKU, TEOMETPUH.

Yucii0BbIE NOCIE10BATEIbHOCTH U NPOrPeccHy

PacnioznaBate apupMeTHUECKyl0 M T'€OMETPUYECKYIO MPOrPECCHUU IMPH Pa3sHBIX crocodax
3a/1aHusl.

BbIMONHATE BBIYMCICHHUS C HCHOJb30BaHWEM (QOpMYyN N-ro ujaeHa apuMeTHUecKol u
T€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.



N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3aaun, cBsi3aHHbIE C YMCIOBBIMM IOCIEIOBATENBHOCTSAMHU, B TOM YHUCIIE 3a/la4l U3
peaybHOM JKU3HU (C UCTIONB30BaHUEM KAJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHH).

CUCTEMA OLHEHKHA JOCTUXEHUSA IIVNTAHUPYEMBIX PE3YJIBTATOB

OneHka [OCTHKEHHUS IUIAHUPYEMBIX pE3YJIbTaTOB IPOBOJAUTCS B COOTBETCTBUM C
[Tonoxenuem o Qopmax, NEPUOJUYHOCTH, MOPSAKE TEKYLIEro KOHTPOJS YCIIEBAaeMOCTH U
npoMexXyTouHoi aTrectanuu odyvaromuxces MAOY «Illkona Nely» KI'O.

Texymmii KOHTPOJIb YCIIEBAEMOCTH YYALIUXCS IO KypCcy «AnreOpa» MPOBOAUTCS B TEUECHUE

y4eOHOTO MepHOoAa U MPEAIOoIaraeT ciaeyromue Gopmsal:

- TPOBEACHWE KOHTPOJIBHBIX  MEPONPHUSATHH C  BBICTaBICHUEM  OOYYarOIIUMCS
WHAUBUAYAIbHBIX TEKYIIUX OTMETOK YCIIEBAEMOCTH IO Pe3yJIbTaTaM UX MPOXOKIACHHUS.

- BBIBE/ICHHE YETBEPTHBIX (TIOJYTOJIOBBIX) OTMETOK YCIIEBAEMOCTH OOYyYaroUUXcs IyTeM
0000IIeHNsI TEKYIIUX OTMETOK, BBICTABICHHBIX OOYYAIOIIMMCS B TEYEHHE COOTBETCTBYIOIIETO
y4eOHOr0 Meproja;

[To kypcy «Anredpay» mpeaycMOTPEHO BHIIIOJHEHHE YCTHBIX, MMCbMEHHBIX U MPAKTUYECKUX
OILICHOYHBIX MPOLIETY].

K ycTHBIM OLIGHOYHBIM IIpOLEAypaM OTHOCSTCS: YCTHOE coOeceoBaHHuEe, pelIeHNE
MaTeMaTUYeCKUX WM HHBIX 3a/7ad B YM€, KOMMEHTHpPOBAaHHUE (aHAIW3) CHUTyallUid; ApyTHE
KOHTPOJIbHBIE pa0OTHI, BEIIOTHSEMbIE YCTHO.

K mnucbMeHHBIM KOHTPOJBHBIM pPAa0OTaM OTHOCATCS: JMKTAHTHI, KOHCIIEKTHPOBAHUE
(pedepupoBaHue) HAYYHBIX TEKCTOB; PEIICHHE MATEMATHUECKUX U HHBIX 33]1a4 C 3aIHCHIO PEIICHUS,
CO3/IaHUE M PEJAKTHPOBAHUE AIIEKTPOHHBIX JOKYMEHTOB (MaTepHANIOB); CO3JaHHE rpaduyecKux
cxeM (amarpamm, TaOmUI W T.I.); MPOU3BOJCTBO BBIYMCICHHI, pacueToB (B TOM 4YHUCIE C
UCIIONIb30BAaHUEM  DJIGKTPOHHO-BBIUMCIMTENBHOW  TEXHUKH);  co3daHue  (hopMupoBaHHE)
JIGKTPOHHBIX 0a3 JAHHBIX, BBINIOJHEHUE CTAHIAPTU3UPOBAHHBIX TECTOB (B TOM 4YHCIIe
KOMITBIOTEPHBIX); JPYTrU€ KOHTPOJIbHBIE Pa0OThI, PE3yJbTaThl KOTOPHIX MPEIOCTABISIOTCS B
MMCbMEHHOM BH/JIE.

K mpakTrueckuM KOHTPOJIBHBIM pabOTaM OTHOCATCS: MPOBEACHUE HAYYHBIX HAOJIOICHMIA,
MOCTAaHOBKA JIA0OPATOPHBIX OMBITOB (IPKCIIEPUMEHTOB); M3TOTOBJIEHHUE MAKETOB; BBHITIOJIHEHHE
KOHTPOJIbHBIX YIIPaXHEHUH.

[IpomexxyTounas arrectaius B 9 kiacce He MPeyCMOTPEHA.

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosudecTBo yacoB
= Haumenosanune pasuenos u Beero P T — DneKkTpoHHbIe (TIUPPOBHIC)
2 TEM MPOrpaMMBbl b€ paboTHI Kue o0pa3oBaTenbHbIE PECYPCHI
paboThl

P UrenoBELe 9 15 Bubnuorexa LHOK
g YRR https://m.edsoo.ru/7f419d0

byHKIMHA 3

VYpaBHEHHS 1 HEPABEHCTBA. 14 1 15 bubnuoreka HOK
2 VYpaBHeHHS C  OJHOI https://m.edsoo0.ru/7f419d0

MepEeMEHHOI 8

VpaBHeHHs U HEPaBEHCTBA 14 L 1 bubmiorexa HOK
3 7P p . ) https://m.edsoo.ru/7f419d0

Cucrembl ypaBHEHHUIA 3
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10

VpaBHEHHS U HEPABEHCTBA 16 1 15 bubmorexa HOK
4 7P p ' https://m.eds00.ru/7§419d0
HepasencrBa 8
16 1 15 Bubnuoreka LHOK
5  ®Oyakiuu https://m.edsoo.ru/7f419d0
8
q . 15 1 1 bubnnoreka [HOK
6 HCTOBE https://m.edsoo.ru/7f419d0
IIOCJICJOBATCIIBHOCTHU 8
18 1 bubnnoreka [HOK
1T
7 OBTOPEHHE, O6O6mefme’ https://m.edso0.ru/7f419d0
CUcreMaTui3aluia 3HaHUN 8
OBIIEE KOJIMYECTBO 102 6 8
YACOB I10 ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYEHUKA

Anrebpa. 9 xmacc. YueO.ana oobmeoOpazoBat.opranuzanuii/[ HO.M.Konsarun, M.B.Tkauesa,
H.E.®énopoa, M.U.111abynun]. — 4-e uza. — M, : Ilpoceenienue,2017

METOJAUYECKHUE MATEPHAJIBI U151 YYUTEJISA

N3zyuenne anredpsl B 7-9 knaccax: Ku.uist yaurenst/FO.M. Komsarus, 10.B.Cunopos, M.B.Tkauesa
u Jip.- 2-¢ u3n. - M. [Ipocsemenue

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. www. edu - "Poccuiickoe obpa3zoBanue" deaepanbHblii TOPTAL.

2. www.school.edu - "Poccuiickuii 001eo0pa3oBaTebHbli mopTat”.

3. www.school-collection.edu.ru/ Enunas komtekius 1u)poBbix 00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe mIKOIBHOTO yUHTEls MaTeMaTHKH JJokyMeHTaIus1, pabo4re MaTepHabl
JUISL YIUTEIST MaTeMaTHKH

5. www.it-n.ru"Cetb TBOpUECKHX yuuTEICH"

6. www .festival.1september.ru ®ectuBanp nemaroruueckux uaei "OTKPBITBIA YPOK»

7. Pecypcst LHOK
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