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IHHOACHUTEJIBHASA 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «AJI'EBPA»

Pabouass mporpamma mo yde6HOMY Kypcy "AnrebOpa" st oOywarommxcs 9 kimaccoB paspaborana Ha ocHoBe (DefepanbHOTO TOCYIApCTBEHHOTO
00pa30BaTeNLHOTO CTAaHAAPTa OCHOBHOTO o0Omero oOpa3oBaHUS € YYETOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHMMH, MPEIBIBIIEMBIX K
MaTeMaTHYeCKOMY O0pa30BaHUIO, W TPAIUIIMK POCCUKUCKOTO OOpa3oBaHMS, KOTOpPHIE OOECIICYMBAIOT OBJIAJICHUE KIFOUYEBBIMH KOMIICTCHIIUSMH,
COCTaBIIIONIUMH OCHOBY JUISI HEMPEPHIBHOTO OOpa30BaHHWS H CaMOPA3BUTHS, a TakKe ICIOCTHOCTh OOMICKYJIbTYPHOTO, JUYHOCTHOTO |
IMO3HABATCIIBbHOI'O Pa3BUTHUSA 06yanOHIHXC$I. B nmporpaMmMe YUYTCHBI MACU W ITOJIOKCHHA KOHII@HHI/II/I Pa3sBUTHA MATEMATHYCCKOT'O 06p2130BaHI/I$I B
Poccuiickoit ®enepanun. B smoxy mudpoBoit TpaHchopmanuu Bcex cdep YeIOBEUECKOW ACSITEIHPHOCTH HEBO3MOXHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOl MaTeMaTW4yecKOil MOATOTOBKHU. YK€ B IIKOJE€ MaTeMaTHKa CIY)KUT OMOPHBIM IMPEIMETOM Ul U3y4eHHS
CMEXHBIX JHUCIHILIAH, a TIOCJe MIKOJBI peallbHON HEOOXOJUMOCTBHIO CTAHOBUTCS HENPEPhIBHOE 00pa3oBaHUE, YTO TPEOYEeT IMOTHOIEHHOW 0a30BOM
00111600pa30BaTEIHHON MOATOTOBKH, B TOM YHCJIC U MAaTEMaTUUECKOH.

D10 00YCIIOBIEHO TEM, YTO B HAIIM JAHM PAcTET 4MCIO Ipodeccuil, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHUKU: U B cdepe
SKOHOMHKH, U B OH3HECE, U B TEXHOJOTMYECKHX OONacTAX, U Jake B TyYMaHMTapHbIX cepax. Takum oOpa3om, Kpyr IIKOJIbHUKOB, JUISI KOTOPBIX
MaTeMaTHKa MOYKET CTaTh 3HAYUMBIM IIPEIMETOM, PACIIUPSIETCS.

IIpakTudeckas NOJE3HOCTh MaTEeMAaTUKU OOYCIIOBJIEHA TeM, 4YTO €€ MpeIMEeTOM SBIAIOTCS (yHIAaMEHTAlbHbIE CTPYKTYpbl HAIIEro MHpa:
IIPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEHINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIBITE, IO JOCTATOYHO CIIOMKHBIX,
HEOOXOJUMBIX Ui pa3BUTHs HAydHBIX M HPUKIAAHBIX uaed. be3 KOHKpeTHbIX MaTeMaTHYeCKMX 3HaHUM 3aTpyJHEHO MOHMMaHHE MPUHIMIIOB
YCTPOHCTBA M UCIOJIb30BaHUS COBPEMEHHOM TE€XHUKHU, BOCIPUATUE M MHTEpIpETals pa3HOOOPa3HOM COMaIbHON, S3KOHOMUYECKOH, MOJUTHYEC KON
uHpopmanuu, Mano3(p(eKTUBHA OBCEIHEBHAS NIPAKTUYECKAs JIeATebHOCTh. Kax/1oMy 4elnoBeKy B CBOEH JKU3HU MPUXOAUTCS BBIINOJIHATH PACUETHI U
COCTaBJIATh AJTOPUTMBI, HAXOAUTh U MPUMEHATh (HOPMYJIBI, BIAJAETh NPAKTHUECKUMH PUEMAMK T€OMETPHUUECKUX U3MEPEHUM U NOCTPOEHUMH, YUTaTh
uH(OpMaINIO, IIPEICTABICHHYIO B BUJIE TaOIUL], 1MarpaMM U rpaMKoOB, KHUTh B YCIOBHIX HEONPEAENEHHOCTH U NIOHUMAaTh BEPOSITHOCTHBIN XapakTep
CIIydaifHbIX COOBITHIA.

O,Z[HOBpCMCHHO C pacHiupeHucM C(1)ep IMPUMCHCHUSA MATCMATUKU B COBPCMCHHOM O6H.[€CTB6 BCE OoJiee BaXKHBIM CTAHOBHUTCS MAaTeMaTHYECKUH CTHIIb
MBIIJICHUA, HpOSIBJ'IHIOH.[HfICfI B OHpeI[eJ'IéHHBIX YMCTBCHHBIX HABBIKAX. B nmponecce N3ydeHusd MaTeMaTuKU B apCCHAII HpI/IéMOB 1 MCTOJ0B MBIIIIJICHHA
YCJI0BCKa €CTCCTBCHHBIM O6p330M BKJIFOYAKOTCA HWHAYKIIUA W ACAYKIHA, 0606].].[6HI/Ie U KOHKPCTHU3allus, aHalIn3 U CHHTES, KﬂaCCH(bHKaHH}I u
cucreMarTruianms, a6CTparI/IpOBaHI/IC u a”ajorus. OObEKTHl MaTeMaTHYSCKUX YMOBaKHIOquHﬁ, [MpaBHJIa UX KOHCTPYUPOBAHUS PACKPBIBAOT MCXAHU3M
JJOTHYCCKHX HOCTpOCHHfI, CHOCO6CTBYI-OT BBIpa6OTKe YMCHUA (l)OpMyJ'II/IpOBaTB, 000CHOBBIBATh U HAOKa3bIBAThb CYXICHUA, TCM CaMbIM Pa3BUBAIOT
JJOTHYCCKOEC MBIIIJICHHUC. Be;[ymas{ POJIb MPUHAMJICIKUT MATCMATUKEC U B (bOpMI/IpOBaHI/II/I aﬂFopHTMH‘{CCKOﬁ KOMIIOHCHTHBI MBIIIJICHUA W BOCIIMTaHHUU
yMeHI/Iﬁ JIEHCTBOBATH 110 3aJaHHBIM aJIropurMam, COBCPIICHCTBOBATb U3BCCTHLIC U KOHCTPYUPOBATH HOBBIC. B mnmponecce pCuicHus 3agaqd — OCHOBOI
yqe6H0171 ACATCIIbHOCTH Ha YPOKAX MAaTCMATUKH — PA3BUBAIOTCA TAKIKC TBOPUYCCKAA U IPUKIIaAHAA CTOPOHBI MBIIIJIICHHA.



OOyueHne MaremMaTuke a€T BO3MOXKHOCTH Pa3BHBATh Yy OOYYAIOUIMXCS TOYHYIO, PAllMOHAIBHYI0 M HMH()OPMAaTHUBHYIO pe4b, YMEHHE OTOHpATh
HanboJIee MoAXOIINE SI3bIKOBbIC, CHMBOJIMYECKHE, TpahuiyecKue CpeaAcTBa A BBIPAKEHUS CYXKICHUIN U HArJSITHOTO UX MPEICTABICHHUS.

Heo06xomuMbIM KOMITOHEHTOM OOIIEeH KYIbTYPhl B COBPEMEHHOM TOJKOBAHUH SIBJISIETCS 00II[ee 3HAKOMCTBO ¢ METOIaMU TTO3HAHUS ICHCTBUTEIILHOCT H,
MIPEJICTAaBJICHUE O MPEeAMeTe W METOJaX MAaTeMAaTUKW, MX OTIUYHA OT METOJOB JPYIMX €CTCCTBCHHBIX M T'YMAHHTAPHBIX HAyK, 00 OCOOCHHOCTSIX
MPUMCHCHHSI MAaTEMATHUKH JIJISl PEIICHUS HAYYHBIX M TPUKIAIHBIX 3a7ad. TakuM o0pa3oM, MareMaTH4ecKoe OOpa3oBaHWE BHOCUT CBOW BKIAJ B
(dhopmupoBaHHe 00IIEH KyIbTYphI YSIOBEKA.

W3yueHne MaTeMaTHKH TaKKe CIIOCOOCTBYET ACTETHYECKOMY BOCIMTAHMIO YEJIOBEKa, MOHUMAHUIO KPAacOThl W M3SIMIECTBA MAaTEMAaTUYECKUX
paccyXJAeHUI, BOCIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UAEU CUMMETPUH.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

AnreOpa sIBIIETCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00ECTIEUNBACT N3YUCHHUE NPYTHX JUCIUIIINH, KaK €CTEeCTBEHHOHAYYHOTO, TaK U
T'YMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOKEHHUST 00pa30BaHUs U B TIOBCEIHEBHOM JXM3HU. Pa3BUTHE y 00yUarOIIMXCS HAYYIHBIX
MIPEACTABICHUI O TPOUCXOXKICHUH M CYITHOCTH aNTreOpandecKux aOCTpaKIUi, CIoco0e OTPaKEHUI MATEMAaTHYECKON HAyKOW SIBICHUN W TIPOIIECCOB B
MpUpoJie W OOIIEeCTBE, POJIM MATEMAaTHYECKOTO MOJCIHMPOBAHUS B HAYYHOM TO3HAHWW W B TMPAKTHKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO
MHPOBO33PEHUS U KAueCTB MBIIIJICHUS, HEOOXOAUMBIX Ul aJlanTalliil B COBpeMEHHOM LM@poBoM obOmiecTBe. M3yueHue anredOpbl ecTeCTBEHHBIM
o0pazoM oOecrneurBaeT pa3BUTHE YMEHHUS HaO0/1aTh, CPAaBHHBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOU ACUCTBHSI M BBIBOJBI, POpPMYIHpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedOpbl 0OecrieuyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUS! OO0YyYarolMUXCcsl: OHU MCHOJb3YIOT JIeAYKTUBHbIE M WHIYKTHBHBIE pacCyXIeHUus, 000OIeHHe U KOHKPETHU3AlHIO,
abctparupoBanue U aHanoruto. O0ydeHnue anreOpe mpeanoJiaraeT 3HaYUTENbHBIH 00bEM CaMOCTOSTENLHOM JEesTeNbHOCTH 00yJaromuXcsi, M03TOMY
CaMOCTOSITENILHOE PEIICHHE 33]]a4 eCTECTBEHHBIM 00pa30M SIBIISETCS pean3alueil 1eATeIbHOCTHOTO MPUHIMIA 00y4YeHHS.

B cTpykType nporpammsl ydaeOHOTO Kypca «Anredpa» OCHOBHOM LIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJIEpKaTeIbHO-METOquuecKue JuHuu: «Uucna
Y BBIUKCIICHUS»; «AJNredpandeckue BhIpaxeHUs»; «YpaBHEHUS U HepaBeHCTBay; «DyHKIUNY; « IJIeMEHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEI.

Kaxnas M3 3THX colepaTeabHO-METOJMYECKUX JIMHUM pa3BUBAeTCd Ha MNPOTSHKEHUH TPEX JIET H3YYeHHMsl Kypca, €CTECTBEHHBIM 00pa3oMm
NeperuieTasicb M B3aUMOJCHUCTBYS € JPYTUMHM €ro JHMHUSMH. B Xone u3ydeHus Kypca OOydyarolmMMcs HPHUXOJUTCA JIOTHYECKH pPacCyXIaTb,
UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM sI3bIK. B cBA3M ¢ 3THM LenecooO0pa3HO BKIIOYUTH B IMPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOLINE BCE OCHOBHBIE pa3/eibl MaTEMaTHUECKOTo 00pa30BaHUs M CHOCOOCTBYIOIINE OBJIAJACHUIO 0OYyYarOIIMMUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTH4eCKOTOo s3blka. TakuM 00pa3oM, MOXKHO YTBEPKIATh, YTO COJIEPKATEIBHON U CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anredpa» sBIsSETCS ero
MHTETPUPOBAHHBIN XapakTep.

CO,Z[ep)KaHI/IC IuHUM «YHuclna U BEIYHUCICHUS CIIYKUT OCHOBOM 171 JaJIbHEUIIIEero HN3Yy4YCHHA MATECMATUKHU, CHOC06CTByCT Pa3BUTHUIO Y 06yqa}0mnxc;1
JJOTHYCCKOT'O MBIIIJICHUA, (I)OpMI/IpOBaHI/IIO YMCHUS MOJIB30BATHCA AJITOPUTMAMHU, a TAKIKEC HpI/IO6pCTCHI/IIO IMPAKTHUYCCKUX HABBIKOB, HCOGXOI[I/IMBIX JJIA
MMOBCEIHEBHOM KU3HU. Pa3BUTHE MIOHATHUS O YMCJIE B OCHOBHOM IIIKOJIE CBSA3aHO C pallMOHaJIBHBIMH U UPPALAOHAIBHBIMH YUCIIAMU, (I)OpMI/IpOBaHI/IeM
Hpe,Z[CTaBJICHI/Iﬁ 0 JICMCTBUTEIHPHOM YHCIIE. 3aBepmeHI/Ie OCBOCHHUS YUCIIOBOM JIMHUU OTHECEHO K cTapuieMy 3BCHY 061].161"0 06pa30BaHI/IH.



Conepxanue IByX anreOpandeckux JIMHUH — «AnreOpandeckue BBIPAKCHHUS» U «YPaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (OPMHPOBAHUIO Y
oOyJaromuxcss MaTeMaTH4YEeCKOTO armapara, HeoOX0AUMOTO Ul PEelICHHs 3a/1a4 MAaTeMaTHUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3agad. B 0CHOBHOM mIKoJIe y4eOHbII MaTepuan rpyrnimupyeTcss BOKPYT PalMOHAIBHBIX BhIpAXKEHUH. Anredpa IEMOHCTPUPYET 3HAYEHUE MAaTeMaTHKH
KaK s3bIKa JUIs MOCTPOCHHSI MaTeMaTUYECKUX MOJIeNIei, OMUCAHUs IPOIIECCOB M SIBJICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TaKkxKe
JanbHeHIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIMMOT0, B YaCTHOCTH, JJISi OCBOCHHS Kypca MH()OPMATHUKH, U OBJIAZICHUE HABBIKAMHU
JEeTyKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CMMBOJIBHBIX ()OPM BHOCHUT CBOH CIIEIIU(PHUECKUN BKJIAJ B pa3BUTHE BOOOpa)KEHUS, CIOCOOHOCTEH K
MaTeMaTH4YECKOMY TBOPUECTBY.

Conepxxanrie (yHKITHOHATHHO-TpAUISCKON JIMHUK HAIEJICHO Ha TMOJIYYCHHE IIKOJbHUKAMU 3HAHUN O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYECKOM
MOJIENU /71l ONMCAaHUs U UCCIIEeI0BaHUsl pa3HO 0Opa3HBIX MPOIIECCOB U SBJIEHUI B mpupoje u obuiectse. M3yuenne 3Toro Marepuana crnocoOCTBYET
Pa3BUTHIO y OOYYAIOIIMXCSI YMEHHUs HCIIOJb30BaTh PA3JIMYHBIC BBIPA3UTENIBHBIC CPEJICTBA S3bIKA MATEMATHKA — CIIOBECHBIE, CHMBOJUYECKHUE,
rpaguveckue, BHOCUT BKJIAJ B (GOPMUPOBAHHUE MPEACTABICHUN O POJIM MAaTEMaTHUKU B Pa3BUTUU ITUBUIIU3AINHN U KYJIbTYPBHI.

NHTYyuTHBHOE MpEACTABIECHUE O CIIYYailHONW U3MEHUYHUBOCTH, UCCIIEIOBAHME 3aKOHOMEPHOCTEW M TEHAEHIIUM CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
W3YyYECHUSI TEOPUU BEPOSTHOCTEN. bosbplioe 3HaueHne 3/1eCh UMEIOT MPAKTUYECKHUE 3aJaHNsl, B YACTHOCTH OTBITHI C KIACCUYECKHUMHU BEPOATHOCTHBIMHU
MOJEIISIMU.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaKk Mepa MpaBaoNoa00us ciydaitHoro coObitud. [lpu u3ydenun kypca oOyyaronimecsi 3HaKOMSTCS ¢ TPOCTEUIIN MU
METO/IaMU BBIYMCIICHUS BEPOSATHOCTEN B CIyYalHBIX IKCIEPUMEHTAX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU UCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMHU,
MO3BOJISIIOIIMMU CTaBUTh M pelIaTh Oojiee CIOKHBIE 3a/adui. B Kypc BXOIST HadallbHbIE MPEICTABICHUS O CIYYalHBIX BEIMYMHAX M UX YHUCIOBBIX
XapaKTepUCTUKAX.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CortacHo yueOHOMY I1aHy B 9 Kj1acce n3yvaercs yueOHbIH Kype «AnreOpay, KOTOPBIM BKIFOYAET CIICAYIONME OCHOBHBIC Pa3eiibl COICPIKAHHUS
«Ywucna v BRIYUCIICHUD», «AJIreOpandecKre BRIPOKEHU», « Y paBHEHUS U HEPABEHCTBa», « DyHKIINN», « DIIEMEHTbHI KOMOMHATOPUKH U TCOPUHU
BEPOSITHOCTEH». YueOHbIH I1aH Ha u3ydeHue aiareopsl B 9 kiaccax oTBOIUT 3 yueOHbIX yaca B Henemto, 102 yyeOHbIX yaca B rol.

COAEPXKXAHHUE YYEBHOI'O KYPCA "AJITEBPA"

DyHKUUH

KBaaparuunas pynkuus, e€ rpaduk u cBoiicta. [lapabosia, KOOpIUHATHI BEPIIMHBI TAPa0O0IIbl, 0Ch CHMMETPUH MapadoJIbL.
Ipadukn byrkimit: Y = KX, y = kx + b, y=k/x. V=Vx, y=x3. y = | x | u ux coiicrsa.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHUs C OAHON IIEPEMEHHOM.



JInneiiHoe ypaBHeHue. PenieHue ypaBHeHuUM, CBOMAIIMXCS K JIMHEWHBIM. KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHUN, CBOIAIIMXCA K KBaJAPaTHBIM.
bukBanpartHoe ypaBHeHue. [Ipumepsl pemieHHs ypaBHEHHH TpeThbel M 4YeTBEPTOW CTENeHeW pas3lioKeHHWeM Ha MHOXKUTenu. Pemenue apoOHO-
panMoHaNbHBIX YpaBHEHHH. Pelienne TeKCTOBBIX 3314 aNreOpandecKuM METOI0M.

Cucrembl ypaBHEHUH.

VYpaBHeHHe ¢ ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cucreM IByX JHHEHHBIX ypaBHEHHMH C JBYMs IEpEeMEHHBIMH. PemieHne cuctem aByX
YpaBHEHHUH, OJTHO U3 KOTOPBIX JIMHENHOE, a APYyroe — BTOPOil creneHu. I'paguueckas nHTEprpeTalys CUCTEMbl YpaBHEHUH C IBYMsI [IEPEMEHHBIMU.
Pemenne TEeKCTOBBIX 3aa4 aareOpandeckuM crocoOoM.

HepasencrBa

UucnoBsle HEPABEHCTBA U MX CBOMCTBA. PenieHne NMHENHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PerieHue cucreM JIMHEWHBIX HEPaBEHCTB C OJHOMU
nepemeHHol. KBanpaTHeie HepaBeHcTBa. [ paduyeckast HHTEpIpeTalus HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIByMS [1€PEMEHHBIMHU.

YucsoBble nocae10BaTEILHOCTH

Omnpenenenre U cnocoObl 3a/1aHUs YUCTIOBBIX MTOCIIEA0BATEILHOCTEN.

[TonaTHE YNCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TIOCIIEIOBATEIILHOCTH PEKYpPPEHTHON (hopmysoit u popMyIioi n-To djieHa.
Apudmernueckas U reoMeTpruecKas MPOrpeccuu.

Apudmernueckas ¥ TeoMeTpruiecKas mporpeccur. @opmyibl N-To YjaeHa apuPpMETHISCKON U TeOMETPHUECKOM MPOTPECCUid, CyMMBI
MEPBBIX N YWICHOB.

N3obpaxenune wieHOB apuMETHUECKON U TEOMETPUICCKOMN MTPOrPECCHI TOUYKaMH Ha KOOPAMHATHON TJIOCKOCTH. JIMHEHHBIN ¥ SKCIOHEHITUATBHBIN
poct. CI0XKHBIE TPOLIEHTHI.

JJieMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEM

3J'IeMeHTapHHC COOBITHS CHy‘I&ﬁHOFO OIIbITA. CHy‘IaﬁHLIe COOBITHSL. BepOHTHOCTI/I coObITHH. ONBITEI C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMHA
COOBITHSIMH. CJ'Iy‘IafIHLIfI BbI60p. CBs3b MCKAY MAJIOBCPOATHBIMU U MPAKTUICCKU JOCTOBCPHBIMU COOBLITUSIMH B mpupoae, O6H.I€CTB€ " HaYKe.

Z[epeBo. CsoiicTBa ACPEBLCB: CIMHCTBCHHOCTD ITYyTHU, CYIICCTBOBAHHUC BUCSYCH BCPIINHBI, CBA3b MCKAY YHUCJIIOM BCPHINH U YHUCJIIOM pe6ep HpaBI/IJIO
YMHOKCHMUAL. Pemenue 3amayu ¢ nOMOIIbIO rpa(bOB.

HpOTI/IBOHOHO)KHBIe COOBITHSI. I[HarpaMMa 9171nepa. O6’[>CI[I/IH6HI/IC U TCPECCUCHUC coOwiTHii. HecoBMmecTHBIE COOBITHSL. d)opMyJIa CJIOXCHHUA
BepOHTHOCTeﬁ. YcnoBHas BEPOATHOCTE. HpaBI/IHO YMHOKCHHUA. HeszaBucumele coObiTus. Pemcnue 3aaa4 Ha HaXOXIACHUC BGPOHTHOCTCﬁ C IMMOMOIIB IO
ACpEBa cnyqaﬁHoro OKCIICpUMCHTA, AUarpamMmm 9171nepa.

YucJia 1 BLIYUCJIECHUSA

JleficTBUTENIbHBIC YHCIIA.



ParnmonanbHble yncia, MppanroHaIbHBIE YMCiia, KOHEUYHbIE M OECKOHEUHbIE ECATUYHbIE qpOoOU. MHOKECTBO AEHCTBUTEIBHBIX YHCET;
JEeWCTBUTENBbHBIC YMCIIa KaK OECKOHEUHBIE AeCATHUHBIEC ApoOu. B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY MHOYKECTBOM JCHCTBUTEIBHBIX YHCENT U
KOOPAMHATHOU IIPSIMOM.

CpaBHeHUE IEHCTBUTENBHBIX YUCEll, apu(pMETUYECKUE ACHCTBUS C JCHCTBUTEIbHBIMU YHCIIAMH.

W3mepenust, nprOIMKEHHsI, OLIEHKH.

Pa3meps! 00bEKTOB OKPYKAIOIIET0 MUPA, [UINTEIBHOCTD MIPOLIECCOB B OKPYXKAIOLIEM MUpE.

[TpubnmxEHHOE 3HAYEHNE BETUYNHBI, TOYHOCTH NpUOIIKeHus. Okpyrinenue yucen. [Ipukuaka v oieHKa pe3yabTaToB BEIYMCICHHIA.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoeHne yaeOHOTO Kypca «ANTeOpbl» JODKHO 00eCrednBaTh JOCTIKEHHE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CIEAYIONINX JTUYHOCTHBIX,
MCTAIMPECAMETHBIX U IPEIMETHBIX O6pa30BaTeJ'H)HBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHI
JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS TPOrPaMMBbl YUeOHOTO Kypca «ANredpay XapakTepu3yroTcs:
IIaTpuoTnyeckoe BocnuTAHHE:

MPOSIBJIEHUEM MHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHICKONW MaTEMAaTHKH, IICHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSM POCCUHCKHUX MAaTEMaTHKOB
U POCCUICKOM MaTeMaTH4YeCKON LIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHHM B IPYTUX HayKaxX M MPUKIAAHBIX cepax.

I'pazknanckoe 1 TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00s13aHHOCTEHN T'pakIaHUHA U Peau3allii ero Mpas, IPeICTaBICHUEM O MaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAH Usl
Pa3IMYHBIX CTPYKTYp, SBJICHUI, MpOIeayp rpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U Ip.); TOTOBHOCTHIO K OOCYXACHUIO ATHUECKUX MPOOiIeM,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHUEM JOCTIKEHUN HAyKH, OCO3HAHUEM BaXXHOCTU MOPaJIb- HO-3TUYECKUX MIPUHIUIIOB B JESITEILHOCTU YYEHOTO.

TpynoBoe Bocnuranue:

YCTaHOBKOﬁ Ha aKTUBHOC Y4YaCTHUC B PCHICHHU IPAKTUYCCKUX 3adayq MaTeMaTH4eCKOM HalpaBJICHHOCTH, OCO3HAHHECM BaXXHOCTH MATCMATHYCCKOI'O
O6paSOBaHI/I$I Ha INPOTKCHUN BCEM KU3HU I YCHGMHOﬁ HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH U PA3BUTHEM HeO6XOI[I/IMBIX YMCHHﬁ;

OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HHIUBHyalbHOH TPACKTOPUM OOpa30BaHUs M KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HMHTEPECOB HU
00111eCTBEHHBIX NOTPeOHOCTEH.

JcTeTHYeCcKoe BOCIIUTAHUE!



CMOCOOHOCTBIO K AMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3ajad, PEHICHUH, pacCyKICHUH; YyMEHHIO BUJETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTH HAYYHOI'0O MO3HAHUA:

OpHGHTaHHCﬁ B JCATCIILHOCTH HAa COBPEMCHHYIO CUCTCMY HAaYYHBIX HpGIICTaBJIeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3sBUTUA YCJIOBCKA, IIPHUPOABI U
O6HI€CTBa, IMIOHHMMAaHHUEM MAaTEeMaTHYCCKOM HAayKH Kak C(I)epbl YeI0BEYCCKOM JACATCIIBHOCTH, J3TallOB e Pa3BUTHA W 3HAYMMOCTU IJId pPa3BUTUSA
OUBUIIN3allUH,

OBJIAACHUEM A3BIKOM MaTCMaTHKH U MaTeMaTH4YeCKOI KyJ'IBTypOI\/'I KaK CpC€ACTBOM IMO3HAHHA MHPA,
OBJIAACHHUEM HpOCTCI\/JIHH/IMI/I HaBBIKaMU I/ICCJICI[OB&TCJIBCKOﬁ JACATCIbHOCTH.
dusznyeckoe BOCIIUTAHHUE, q)opanOBa}me KYJbTYPbI 310POBbS 1 IMOLIMOHAJBHOI'O 6.]131"01'[0.]1)"{1/[5[:

TFOTOBHOCTBbIO NPHUMEHATh MaT€MaTH4eCKHe 3HaHUS B MHTEpEecax CBOEro 3J0pPOBbs, BEAEHHS 3J0pPOBOTO 00pa3za >XKWM3HU (3I0pOBOE MHTAHHUE,
cOaaHCHUPOBAaHHBINA PEKUM 3aHITUN U OTAbIXA, PEryNsipHas pu3nyeckasi akTUBHOCTD);

c(hOpMUPOBAHHOCTHIO HaBBIKA pedIeKCHH, TPU3HAHNEM CBOETO MTpaBa Ha OMMOKY M TAKOTO K€ MpaBa JAPYroro 4yeaoBeKa.
JKO0JIOTHYEeCKOe BOCIIUTAHUE:

OpHEHTAallMel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAaHUH JUI pellieHrs 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYKaIOIIEH Cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB
1 OLIEHKHM MX BO3MOKHBIX MOCIIEJCTBUI ISl OKpY>KaIoLIei cpebl;

OCO3HAaHHEM TJI00aNIbHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIEM U MyTel UX pelIeHusl.
JIMYHOCTHBIE Pe3yJibTAaThl, 00eCeYHBAOIIHE ATANTANUIO 00y4AI0IIErocsi K U3MEHSIOIMIUMCH YCJI0BUAM COIMAJIbHON U PUPOJIHOM Cpe/bl:

e TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBUAX HGOHpe,Z[eJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHHA CBOEH KOMIETEHTHOCTH qgepe3 NPAKTUUCCKYHO ACATCIIbHOCTD,
B TOM YHCJIC YMCHUC YUUTHCA y APYIUx .]'IIOI[@I‘/‘I, HpI/IO6pCTaTB B COBMECTHOM ACATCIIBbHOCTH HOBBIC 3HAHMA, HABBIKM M KOMIICTCHIIMKY M3 OIIbITA

JPYTHX;

. H606XOI[I/IMOCTBIO B (1)0pMI/Ip0BaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHCIJIC Q)OpMYJ'II/IpOBaTL HnACH, IIOHATHA, THIIOTC3bI 00 00BeKTaX U SBJICHUAX, B TOM
YHUCJIC paHCC HC U3BCCTHBIX, OCO3HABATDH ,Z[e(I)I/ILII/ITLI COOCTBEHHBIX 3HAHUU U KOMHeTeHTHOCTeﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHO CUTYyallUIO, BOCIPUHHUMATb CTPECCOBYHO CHUTYyalUI0 KaK BbI3OB, Tpe6onmHﬁ KOHTpPMED,
KOPPEKTHPOBATh IPUHUMACMBIC PCIICHUS U Z[eﬁCTBI/ISI, Q)OpMYHPIpOBaTL " OLICHUBATb PUCKHU U NTOCICACTBU, q)OpMI/IpOBaTL OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI



MetanpeaMeTHbIE pe3ylIbTaThl OCBOCHHSI TPOTPaMMBbI yUeOHOTO Kypca «Anredpay XapaKTepu3yrTCs
OBJIAZICHUEM VHUBEPCATbHLIMU NOZHABAM ENIbHBIMU OCLICBUAMYU, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OeUCMEUAMU U
VHUBEPCAIbHLIMU PEYIAMUBHBIMU OCUCTBUIMU.

1) Vuueepcanvhvie noznasamensuwle oeticmsus obecneuusaiom Gopmuposarue 6A306biX KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCcs (0c8oeHUe
Memo008 NO3HAHUSL OKPYIHCAIOUIe20 MUPA, NPUMEHEHUE T02UYECKUX, UCCIe008ameNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBble Jornyeckue aecTBUA:

e BBISBIIATH M XapaKT€PU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB, TOHATHUM, OTHOIICHUN MEXAY TMOHATUIMHU;
(dhopMyIUpOBaTh ONpPECIICHUsI MOHATUN; YCTaHABIMBAThH CYIIIECTBEHHBIN MpPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS JIsl 00OOIIEHUSI U CPAaBHEHHS,
KpUTEpUU MTPOBOIMMOI0 aHAIN3A;

e BOCIpPUHUMATH, (HOPMYIUPOBATh U NPeoOpPa3oBBIBATH CYXKICHMS: YTBEPAUTENIbHbIE M OTpULATEIbHBbIC, €AMHUYHBbIE, YacTHbIE M 0OIIuE;
YCIIOBHBIE;

e  BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NMPOTUBOPEUUs B (paKkTax, JaHHBIX, HAOMIOAECHUAX U YTBEPXKJIEHUSX; MIpeajiarath
KPUTEPUH JUIS BBISIBJICHHS 3aKOHOMEPHOCTEW M MPOTUBOPEUN;

e JICJIaTh BBIBOABI C MUCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, JEAYKTHBHBIX U HHAYKTUBHBIX YMOSaKqueHHﬁ, YMOSaKH}O‘ICHI/Iﬁ 10 aHAJIOTHUH,

e pa3z0upaTh J10Ka3aTeabCTBA MAaTEeMAaTHMYECKUX YTBEPKIEHUH (MpsMble M OT NPOTHUBHOIO), MPOBOIUTH CAMOCTOSTEIBHO HECIOXKHBIE
JI0Ka3aTeNbCTBA MaTeMaTHUYECKHX (DaKTOB, BEICTPAUBATh apryMEHTAIMIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHbBIE
paccyXJIeHus;

e BbIOMpaTh crnoco0 pemieHusl y4yeOHOM 3ahayM (CpaBHHUBAaTh HECKOJBKO BApUAHTOB pELICHUS, BbIOMpaTh Hambosee MOIXOASIIUN C y4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciie10BaTeIbCKHE XeHCTBHA:

e MHCIIOJIB30BATh BOIIPOCHI KakK HCCIIEOBATEIbCKUI HHCTPYMCHT IIO3HAHUS; q)OpMy.TII/IpOBaTL BOIIPOCHI, (1)PIKCI/Ipy}OH_II/Ie IIPOTUBOPCUHC,
HpO6JI€My, CaMOCTOATCIIbHO YCTAHABJINBATH HCKOMOC U NAHHOC, (1)OpMI/IpOBaTL TUNOTE3Yy, aprymMeHTUPOBATH CBOIO IMO3ULIUI0, MHCHHC,

e TMPOBOJUTH IO CAMOCTOSTENILHO COCTAaBIEHHOMY IUIAHY HECJIOXHBIA OSKCIIEPUMEHT, HEOOIBIIOe KCCIEA0BaHUE [0 YCTAaHOBIEHUIO
0COOCHHOCTEI MaTeMaTH4eCcKOro 00beKTa, 3aBHCUMOCTEH 00BEKTOB MEX Ty COO0;

e CaMOCTOATCIIBHO (I)OpMy.]'II/IpOBaTB O606H.[CHI/I$[ U BBIBOABI IO PpE3yJIbTaTaM HpOBe)IéHHOl"O Ha6J'II-OI[eHI/I}I, HUCCJICI0BaHUs, OICHHBATDH
AOCTOBCPHOCTD MOJIYYCHHBIX PC3YJIbTATOB, BLIBOJOB U O606I.I.[€HI/II71;

e TIPOTHO3UPOBATH BO3BMOXKHOC PA3BUTUC MTPOLICCCA, a TAKIKC BBIJIBUT'ATh HNPCAIIOJIOKCHUA O €TO0 Pa3BUTHU B HOBBIX YCJIOBUSAX.



Paborta ¢ ungopmanmeii:
e BBIABJIATH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX JUIS PELICHUS 33/1a4H;
e  BBIOMpATh, aHATM3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIPETHUPOBATH HHPOPMALIUIO Pa3IMYHBIX BUJIOB U (OPM IPECTABICHHUS;

e BBIOMpaTH PopMy mpeacTaBiieHus HHGHOPMALIUY U HIUTFOCTPUPOBATH PEIIaeMbIC 33JIJa4H CXEMaMH, TUarpaMMaMu, HHOU rpadukoi u ux
KOMOHHAILIUSIMU,

e  OIICHMBATH HAJEKHOCTH HMH(OOPMAIMH IO KPUTEPHSAM, TPEATIOKEHHBIM YUUTEIEM WK C(HOPMYIUPOBAHHBIM CaMOCTOSATEIBHO.
2) Vuueepcanvrvie KOMMYHUKAMUGHBLE 0elicMEUsi 00eCneyusaion chopMupo8aHHOCHb COYUALbHBIX HABBIKOE 00VHAIOUUXCSL.
Oo0menue:

e BOCIPUHHUMATH U q)OpMy.TIHpOBaTI) CY)XXOCHHA B COOTBETCTBUHU C YCIIOBHUAMU U LCIIAMU O6H.[GHI/I${; SICHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOYKY
3p€HHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, AaBaTh IMOJACHCHHS IO XOAY pCHICHUSA 3aJa4, KOMMCHTHUPOBATh HOJ'IyLIeHHBII\/’I PE3YIbTAT,

e B XoJe 00CYyX/IeHHUS 337aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbI, MPOOIEMBbI, peliaeMoi 3a/1a4uM, BbICKa3bIBaTh MJIEU, HAllEJICHHbIE Ha
MOUCK PEILIEHUS; COMTOCTABIIATH CBOU CYXKJIEHUS C CYXKACHUAMU IPYTUX YYaCTHUKOB JUAJIOTra, 0OHAPYKUBATh PA3JIMYUE U CXOJICTBO MO3ULIUN; B
KOppEeKTHOH opMme GopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTaBIATH PE3YJAbTAThl PELICHUS 3aJaud, SKCIEPUMEHTa, MCCIEAOBAHUS, MPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (popMar BHICTYIUICHUS C
y4€TOM 3ajjau MPe3eHTALNNU U OCOOCHHOCTEN ayAUTOPHH.

CoTpyaHunyecTBo:
e TMOHUMATh U UCIOJIF30BATh IPEUMYILECTBA KOMAHIHON U HHAUBUAYAIbHON paOOThI IPH PEIICHUN YYEOHBIX MaTEeMaTHUECKUX 3a/a4;

e [IPHUHUMATL LOCJIb COBMECTHOM JACATCIIbHOCTH, INIAHUPOBATH OPraHyu3allio COBMECTHOM pa6OTBI, paciupeaciisiTb BUAbI pa60T, J0roBapuBaThbCA,
O6cy)K,Z[aTb mponecc u pe3yybTar pa6OTBI; O606L[I8.TB MHCHHA HECKOJIBKHUX J'II-O,I[Gﬁ;

e  Y4acTBOBAaTh B IPYMIOBLIX (hopMax paboThl (0OCykIeHUs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U Ip.);
e BBINOJHSITH CBOIO YaCTh PAOOTHI M KOOPAMHUPOBATH CBOU JEHCTBHS C APYTUMU YJIEHAMU KOMAaH/IbI;
e  OIIGHUBATh KAYE€CTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.
3) Vhuusepcanvuvie pecynamuenvie oeiicmeust 006ecnewusarom Gopmuposanue cCMolCio8biX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHI.

Camoopranmn3anus:



CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, aJITOPUTM PELIEHUs 3aJaud (WM €ro 4acTb), BBIOMPATh CHOCOO pelIeHUs C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ YI€TOM HOBOM MH(OpPMAIUH.

CaMOKOHTPOJIb:
e BIIQJIETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIECca U Pe3ylibTaTa PEUICHUS MaTeMaTHIeCKOH 3a1auu;

e IPEeABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIICHHUH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B JECSATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENILCTB, HAHICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE pe3yibTaTa ACSATEIbHOCTH MOCTABIEHHON LENH U YCIOBUSAM, OOBSICHITh NPUYUHBI JOCTH)KEHUS WIIM HETOCTHKEHUS
L[€JI1, HAXOUTh OIIHMOKY, 1aBaTh OILIEHKY IPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIbTATBI

OcBoenue yaeOHOTO Kypca «Anredpay 9 kiacc T0JDKHO 00eciedrBaTh TOCTIKEHUE CIISAYIOIIMX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:
DyHKUUHA

Pacnio3naBate pyHKIIMM M3ydeHHBIX BUAOB. [IoKa3pIBaTh CXeMAaTHUECKH PACIIOJIOKEHNE Ha KOOPIUHATHOM TIOCKOCTH TparKoB

dyrkumit Buma: y =kx, y =kx+b,y=k/x, y=a X2 + b x + ¢ ¢, y=x3, y=Vx, y= | x | B 3aBHCHMOCTH OT 3HaucHHil KOO(Q(UIHUEHTOB; OMHUCHIBATH
CBOMCTBA (PYHKIIHIA.

Crpoutb u U300paXkaTh CXeMaTHUECKU IPaUKN KBAAPATUUHBIX

(G yHKIH, OMUCHIBATH CBOICTBA KBAAPATUUYHBIX (DYHKIUN MO UX rpadukam.

PacrioznaBath kBapaTuyHyIo QyHKIHIO 110 GopMyJie, IPUBOAUTH IPUMEPHI KBaIPATUYHBIX (GYHKINN U3 peasibHOM KU3HU, (PUZUKH, TEOMETPUU.
YpaBHeHUs 1 HEPABEHCTBA

Pemats nuHeiiHbIe U KBaJpaTHBIC ypaBHEHUS, YpaBHEHH S, CBOASIINECS K HUM, IPOCTEHIIINE JPOOHO-pAIIMOHATIbHBIE YPaBHEHUSI.

Pemrate cucrembl AByX JTMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJHO YPABHEHHUE HE SIBJISETCS
JIMHEWHBIM.

Pemath TekcToBbIe 331auM anredbpanueckuM CIocOOOM € TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YpaBHEHHUH C IByM S IIEPEMEHHBIMHU.
[IpoBouTH MpoCTEHIIINE UCCIEIOBAHUS YPABHEHHUIM U CUCTEM YPaBHEHUM, B TOM YHCIIE C MPUMEHEHHEM rpauecKux MpeacTaBIeHu
(ycTaHaBNIMBaTh, UMEET JIU ypaBHEHUE WIIM CUCTEMA YPaBHEHUI PEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemats nuHeiiHbIe HEPABEHCTBA, KBaIPAaTHBIE HEPABEHCTBA; N300pakaTh pellleHue HEPAaBEHCTB HAa YMCIIOBOU MPSMOM, 3aUChIBATh PEIICHHUE C
MOMOIIIFI0 CHMBOJIOB.



Pemrate cucteMbl TMHEHMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIME KBaIPATHOE HEPABEHCTBO; M300paaTh PEIICHUE CUCTEMbl HEPABEHCTB
HAa YHCJIOBOM MPSIMOM, 3aIMCHIBATh PELICHHUE C IOMOILBIO CUMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMUYHbIX 3a/1a4.

Apupmernyeckasi 1 reoMeTpUYeCKasi POrpeccun

Pacrnio3naBate apupMeTHIECKYIO B TEOMETPHUYECKYIO TPOTPECCHH MPH PA3HBIX CIIOCO0ax 3a1aHMsl.

BEINONIHATE BRIYUCICHHS € HCIIOJIb30BaHHEM (OPMYIT N-TO WieHA apuPMETUIECKON B TEOMETPUIECKON MPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB.
N300paxkaTh 4iaeHbl NOCIEA0BATENBHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemrate 3ama4n, cBs3aHHBIE C YHCIOBBIMHU TIOCIIEIOBATEIIEHOCTSMH, B TOM YHCIIE 3a7[a4 U3 PEaTbHOMN KU3HU (C MCIIOJIb30BaHUEM KaIbKYISATOPA,
U (POBBIX TEXHOJIOTUH).

DJIeMEeHThl KOMOMHATOPUKH M TEOPUH BEPOSATHOCTEH

" HaXO)II/ITI) BEPOATHOCTHU CJ'Iy‘IElfIHI:IX CcOoOBITHII B OIIbITax, 3Has BEPOATHOCTH DJICMCHTAPHBIX CO6BITPII>1, B TOM YHMCJIC B OIIBITax C
PaBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU COOBITHUSIMHU.

. Hcnons3oBath rpadudeckrne MOJCIN: IEPEBO CIy4alHOTO AKCIIEPUMEHTA, JUarpaMMbl DUjepa, YUCIoBast mpsmasl.

" OHepI/IpOBaTI) IMOHATUAMU. MHOKECTBO, ITIOAMHOXXCCTBO,; BBIIIOJIHATE OIICpallii HAA MHOXKECTBAMU: O6’be,Z[I/IHeHI/Ie, MEPECCUCHUC,; ICPEUNCIIATD
OJICMEHTBI MHOXECTB, IIPUMCHSATH CBOMCTBA MHOJKECTB.

Hcnonb3oBath rpaduueckoe npeacTaBieHUe MHOKECTB U CBSI3€H My HUMHU JIJIsl ONMCAHUS MPOIIECCOB U SIBJICHUI, B TOM YHCIIE TIPU PELICHUU 3a/1a4
U3 IpYTUX y4eOHBIX MPEAMETOB U KYpCOB.

Yuciaa 1 BBIYUCJIECHUA

CpaBHI/IBaTB U YIIOPpAAOYUBATH PALIMOHAJIBHBIC U HPPALIMOHAJIBHBIC YUCJIA.

BreimonHaTs apI/I(i)MCTI/I‘leCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHU YUCJIaMH, COYCTAA YCTHBIC U IIMCbMCHHBIC HpI/IéMH, BBIIIOJIHATH BBIYMCIICHUSA C
HppalikiOHaJIbHbBIMHU YU CIIAMHU.

HaxoauTe 3HaueHHUS CTENEHEH C IeIbIMH IIOKA3aTEIsIMHU U KOpHeﬁ; BBIYHCIIATh 3HAYCHUA YU CIIOBBIX BLIan(eHHﬁ.

OprrJ'IfITL JIECTBUTEIIbHEIC YuncCiia, BbINIOJIHATD NPUKUIKY pE3YyJibTaTa BBIHHCHGHHﬁ, OLCHKY YU CJIOBBIX BBIpa)I(eHI/Iﬁ



KasengapHo-teMaTu4yeckoe JIaHUPpOBaHue
1o yueoOHomy npeamery «MaremaTtuka» Kypc «AJredopa» 9 kiace

( 3u B Hexemo, Bcero 102 )

Ne HaumeHoBaHue KosinuecrBo yacos Jara Bupel, Buabi ®opMbI padoTHI DJIeKTPOHHBbIE
n/n pa3aesioB/MoayJaei Bcero | K.p. | ILp./ ¢ opMBbI KOHTpOJIA AeSITeJIbHOCTH 10 OCHOBHBIM (uudppoBbIe)
U TEM YPOKOB JLp. HAINPaBJIeHUIM o0pa3oBaTe/ibHbIe
BOCNHUTATEIbHOI pecypchbl
cocTaBJISIIONI e
IloBTOpeHue (44)
1 PanmonanbsHbie 1podu 1 1 ®poHTaNbHBIN
HX CBOMCTBa oIIpoc CpapHuBaTh u
YIOPSIAOYNBATh
palMiOHAIbHBIE 4HCINa;
BBITIOJTHATH
apudMeTHIeCcKne ICHCTBUS
c paMOHAIIBHBIMU
YUCIIaMH, COYeTas YCTHBIE
U TIMCbMEHHBIE TNPUEMBI,
BBINIOJIHATH BBIYKUCIICHUS C
AppauOHAIBHEIMU
YUCIIaMU
2 KBanpartHbie KOpHU. 1 DpOoHTaTIBHBIN HaxXO0JUTh 3HAYECHUS
Caoiicrsa ompoc CTeNeHEH C LEJILIMA
apumeTHIeckoro MOKA3aTeIsIMU B KOPHEH;
KBaJpaTHOro KOpHs BBIUKCIIAT 3HAYCHHS
YUCJIOBBIX BBIPAKEHUN
3 KBanpartHble ypaBHEHUSI. 1 CamocrosrensHas | Haxomuts KOPHU
HepaseHctsa ¢ ogHOI pabouta KBaJpaTHOIO YPaBHEHHS,
nepeMeHHON pemiatb JIMHEIHbIE
HEPaBEHCTBA,U300paXKaTh
pellleHue HEepaBEeHCTB Ha
YUCIIOBOU MPAMOM
4 Bxoanas koHTponbHas 1 Konrtponbhas BBIMIOIHATE
pabora pabora apupmeTHuecKre 1ecTBUs
C pallMOHAJIBHBIMU
YUCIJIAMU; HAXOAUTH KOPHU
KBaJPaTHOTO ypaBHEHUS,




pelaTh JIUHENHbIE
HEPABEHCTBA
Pazpnen |. KBagparuunas pynkuus 26 yacos
Tema: @yHKIMHM M UX CBOIiCTBA 7 4acoB

1.1 | Onpenencaue QyHKIUYU U 1 Haxoauthb obnacts becena «3emie HyxeH
CTIOCOOBI ee 3a1aHusl, OIIPENEIIEHUS U MHOXKECTBO MUP!»
00JacTpb orpeseneHus, 3Ha4YeHUH QyHKIMU.
0051acTb 3HAYEHMUSL.

1.2 | Oynknus. Obnacte 1 OpoHTaNBHBIN Haxomuts obnactb [TsaTuMuHyTKA https://math-
onpeseNieHns: 1 00J1acTh ompoc. ONPE/ICNICHNs] © MHOXKECTBO | TCHUAJIBHBIX JIFOJICH: oge.sdamgia.ru/
3Ha4YeHU# QyHKINN 3HaYeHUH QyHKIMH. Makxkapsrues FOpuit

Huxomnaesnu— 100
ner.CoBeTcKuil U
pOCCUNCKUH Tiearor-
MaTeMaTHK, aBTOp
MIKOJILHBIX Y4EeOHUKOB
o airebpe.

1.3 | CpoiictBa (hyHKITHH. 1 1 CamocrositenbHass | MccnenoBath (hyHKIIMY Ha
Bo3spacranne u yObIBanue. pabora MOHOTOHHOCTb.

1.4 | CsoiicTBa (hyHKITHH. 1 DpoHTATHHBIHN OnpenensaTs MPOMEXYTKH Umucna B
[TpomexyTKH ompoc. 3HAKOMOCTOSIHCTBA 3HaAMEHATEIbHBIX JaTax.
3HAKOMOCTOSIHCTBA. rpadudecKu u

AQHAJUTHYECKH.

1.5 | Cgoiicta yHKIHH. 1 1 CamocrositennbHast | MccnenoBath GyHKINIO Ha http://www.edu.ru
Hawubompmiee u pabora OTIPEENIATh HAaNOObIIIee U
HaMMEHbIIee 3HAYCHHS HanMeHbIlIee 3HAUCHUE

(hyHKIHH.

1.6 | CgoiictBa hyHKUNH. 1 OpOoHTATIBHBIN Ilo anroput™my mccienoBathb IIaTumMuHyTKA:
UYeTHbIE U HEYETHBIE orpoc. (yHKUIMHU HA YETHOCTH U 11 cents10ps (mata ms
¢byHKIUH. HEYETHOCTb. 2022 ropa) - Jlenp

TIaMSTH KePTB (armm3ma
1.7 | CoiicTBa QyHKITHH. 1 DpoHTATBHBII HUccnenoBath GyHKINIO HA [MaTuMuHyTKA http://fipi.ru
oIpoc. MOHOTOHHOCTb, ONPENEIATh | TeHUAIbHBIX JIFO/ICH:
HanOOJIbIIIEE 1 HAUMEHBIIIEE 175 ner co nus
3HaYeHHe QyHKINH, poxxnenus [Tama
OrPaHUYEHHOCTD, Hukonaesnua
BBIITYKJIOCTh, YETHOCTD U S16n0ukoBa,
HEYETHOCTB. JIIEKTPOTEXHUKA,
n3zobperarens

Tema: KBagparublii Tpexused — 8 yaca



http://www.edu.ru/
http://fipi.ru/

1.8 | KBagpaTHblil TpexwieH 1 OpOoHTAIBHBIN Haxonuts xopHH Hcropuueckas cripaBka.
1.9 | ero xopHu oI1poc. KBaJIpaTHOT'O TPEXUJICHA.
1.10 | Beigenenue kBaapata 1 MaremaTHyeckuit Bbienath KBaapaT qByWIcHA [TaTuMuHyTKA: https://oge.sdamgia
1.11 | nBywieHa U3 KBaApaTHOIO JTUKTaHT U3 KBaJIpaTHOTO TPEXUJICHA. 6 oKTsOps- ru/
TpéXuieHa. 65 jer co A
3ax0KeHus Beunoro
orus (1957 r.)
1.12 | Pa3noxeHue KBaipaTHOro 1 CamocrositensHas | PackmaapiBaTh TpexuiieH Ha
TpeXwIeHa Ha MHOXUTEIN pabora MHOYKHUTEITH.
1.13 | IIpeobpazoBanue Cokpamats 1podu. [TsaTrMuHYTKA http://fipi.ru
1.14 | anreOpanyeckux TeHUAJIbHBIX JIFO/ICH.
BBIPA)KECHUM.
1.15 | KonTponbuas paboraNel 1 KonTponehas UccnenoBath GyHKIUIO 1
«DYHKITUH U UX pabora pacKaabIBaTh TPEXWICH Ha
CBOICTBaY MHOXXUTENH.
Tema: KBagpaTuunasa ¢pyHkuus u ee rpaguk — 5 yacoB
1.16 | I'paduk dyukHH ¥ = Tect Crpoutb rpaduk y = ax? B Yucna B https://oge.sdamgia
ax2. 3aBMCHMOCTH OT [IapaMeTpa | 3HAMEeHATeNbHbIX jarax. | .ru/
a.
1.17 | I'padwku dyHKIIHI DpOoHTATIBHBIN CtpouTts rpaduk,
y=ax?+nuny= oIpoc. BBINOJHSTH IIPOCTEHIIINE
a(x —m)? npeoOpa3oBaHus (CxaTue,
napajuienbHbIi epeHoc,
CHMMETPHS)
1.18 | Iloctpoenue rpaduxa 1 CamocrositenbHas | CTpouTh rpaduk IIaTuMuHyTKa
KBaIPaTUIHOH (DYHKIN pabora KBaJIpaTUIHOHN (yHKIIWH, Te€HUAIbHBIX JIFOAEH.
1.19 | UccnenoBanue MaremaTruueckuit IIPOBOJMTH ITOJIHOE
KBaJIPaTUIHOH (DYHKIAN JUKTaHT uccrenaoBanre GyHKIUU 110
1.20 | IlocTpoeHue u HcciIeOBaHNE 1 IMpakTryeckast TUTaHY. https://oge.sdamgia
KBa/IPATHYHON (QyHKIIIN. pabora ru/
Tema: Crenennas ¢pynxuus. Onpenesienne KopHsi N-ii creneHu — 6 yacos
1.21 | Oynknusay = x» [lepeuncnare cBoiicTBa Hcropuueckas cripaBka.
CTENEHHBIX (PYHKIHH,
CXEMaTUYECKH CTPOUTh
rpaduk.
1.22 | Onpenenenue KopHs N-i ®poHTaTBHBIN Boruncnsats kopHH N-0if



http://fipi.ru/

CTETCHH oIpoc. CTETCHH.
1.23 | CaolicTBa KOpHS N-it 1 1 MaTemaTuyeckui MartemaTtudeckas urpa.
CTENCHH JIMKTaHT BrimonusaTs npocreiimme
1.24 | [IpeoOpazoBanue 2 1 CamMocrosTenpHas | MPeoOpa3oBaHUE C TOMOIIIBIO http://www.edu.ru
1.25 | BBIpasKeHUI, CONEPIKAIIIX, pabota CBOICTB KOpHSA N-11 CTENEHHU.
KOpHH N-i1 CTeTeHn
1.26 | KoutponbHas pabota Ne2 1 1 KonTponehas YMeTh CTpOUTh rpaduKu
o Teme «KBanpaTuuHas pabora KBaJ[paTHYHON (QYHKIIHH,

byHKIMA.»

BBITIOHSTD UX
npeoOpa3oBaHus, YUTATH
rpaduku. BeraucisaTe KopHU
N-0li CTEneHu.

Hroro no pazneny:

26 3 9

Paznea 11

. YpaBHeHHUsI M HEPABEHCTBA C OIHOI MepeMeHHOii -16 yacoB

Tema 5. YpaBHeHuU ¢ 01

HOW mepeMeHHOil — 7 YacoB

2.1 | llenoe ypaBHEHHE U €0 1 Breinenars menoe Ucropuueckas crnpaBka.

KOPHHU palroHaNIbHOE YpaBHEHHE U
OIIPEJIETISITh €ro CTETCHb.

2.2 | YpaBHeHHS, IPHBOJAUMBIC 1 MaremaTtuyeckuit Buners ypaBHeHUs ITsrumuayTKa: 1 http://www.edu.ru

K KBaJpaTHBIM JUKTaHT MPUBOJAMMBIC K KBAJIpaTHBIM nekaops -230 jer co
U pemaTh ux. IHA poxaeHns Hukomas
NBaHoBUua
JlobGaueBckoro,
MaTemaTnka (1792 —
1856)

2.3 | Ilpuembl pelicHHs HENbIX 1 1 CamocrosiTenpHas IIpuMeHsATH METOT BBEIECHUS
ypaBHeHUH. Pemienue pabora BCIIOMOTaTEIbHON
YpPaBHEHUH C MOMOILBIO MIEPEMEHHOM.
BBEJICHUS
BCIIOMOTraTeIbHOU
epeMEHHOU

2.4 | Pemienus ypaBHEHUI 1 MaremaTHYecKui Pemate ypaBHeHus Tperbeit, | [IstumunyTka: 4 suBaps | https://oge.sdamgia
TPEThEH U YETBEPTOU JUKTAHT YETBEPTOM CTENEHU C 380 net co aHs ru/
CTEIEHH C OTHUM HIOMOIIBIO Pa3IOKEHHs Ha poxxnenus Mcaaka
HEN3BECTHBIM C TIOMOIIBIO MHOKHUTEIH. HproToHa, aHTITHIICKOTO
pasiioKeHHs Ha MaTeMaTHKa, aCTPOHOMA
MHOKHUTEIN (1643-1727)

2.5 | Pemrenue ypaBHeHUI 1 1 CamocrosrensHas | Pemats ypaBHeHUs

pabora

Pa3INIHbIMU criocodbamMu B



http://www.edu.ru/
http://www.edu.ru/

2.6 | JIpoOHbIe parmoHaIbHbBIC 2 3aBHCHUMOCTH OT X BHUJIA.
2.7 | ypaBHEHUS
Tema 6. HepaBencTBa ¢ onHo#i nepemeHHoii — 9 yacoB
2.8 | Pemenue HepaBeHCTB 2 OpoHTalIbHBIN PemaTth kBanpaTHBIE
2.9 | BTOpO CTENEHHU C OTHOU orpoc. HEPaBEHCTBA TPaPUICCKUM
nepeMeHHON CIOCOOOM.
2.10 | Pemenune HepaBeHCTB 4 1 CamocrositensHass | Pemats HepaBeHcTBa Hctopuueckas cnpaBka.
2.11 | MeTo/1oM HHTEPBAJIOB pabora BTOpOM CTEIEeHU C OJJHOM
2.12 NepeMEeHHOM, TPUMEHSIS
2.13 METOJI UHTEPBAJIOB.
2.14 | Pemenue apo6HO- 2 MaremaTHYeCKHii [IpumeHsTh MeTOA becena «/leHb https://oge.sdamgia
2.15 | panmoHa bHBIX JAKTAHT WHTEPBAJIOB JJIsI HEPABEHCTB HeussectHoro ru/
HEPaBEHCTB METOJIOM BTOpO# CTEMmeHu, TPoOHO- Comnmara»
HWHTEPBAJIOB PalMOHAJIBHBIX HEPABECHCTB.
2.16 | KonTrponbsHas pabora Ne3 1 1 KonTponenas Pemars ypaBHEHUS H
10 TeMe «YpaBHEHUA U pabora HEPaBEHCTBA C OJHON
HEpaBEHCTBA C OJTHOM nepeMeHHOH.
IIEPEMEHHON »
Hroro nmo pasaeny: 16 1 3
Paznen I11. Cucrembl ypaBHeHHiT 1 HEPaBEHCTB ¢ IBYMsI lepeMeHHbIMU - 16 yaca

Tema 7. YpaBHeHusI ¢ IByMsI NepeMeHHbIMH M X cucteMbl — 10 yacoB

3.1 | YpaBHeHue ¢ ABYMS 1 ®poHTaNBHBIN Pemiats ypaBHEHUE C IBYMS Hcropuueckas cripaBka.
MepEeMEHHBIMU U €ro orpoc. MepeMEeHHBIMHU, CTPOUTH €T
rpaduxk. rpaduk; ypaBHEHHE
OKPYKHOCTH.
3.2 | I'paduueckuii crocoo 2 1 CamocrosiTenbHast | Pemath CHCTEMBI IBYX Yucia B http://www.edu.ru
3.3 | pemeHus cucteMm pabora ypaBHEHUI BTOPOH CTENIEHN | 3HAMEHATENBHBIX JlaTax.
YpaBHEHUSI. C IByMSI TIEpEMEHHBIMHU
rpaduyecKuM CriocoO0OM.
3.4 | Pemrenue cucrem 1 Pemats cucTeMsl IByX MaremaTtudeckas urpa. | http:/fipi.ru
YpaBHEHUH BTOpPO YpaBHEHUI BTOPOU CTENEHU
CTETIeH! CII0COO0M C IByMSI TIepEMEHHBIMU
MTOJICTAHOBKH. Croco0OM TOJICTAaHOBKH.
3.5 | Pemrenue cucrem 1 MaremaTndeckuii Pemats cuctemsr 1Byx [IaTtumunyTKAa:
YpaBHEHUH BTOPOi JIAKTaHT ypaBHEHUH BTOpo# crenenn | 2 ¢eBpainsi- 80 yer

CTEIEHH CIIOCOOOM
CIIOXKCHMUA.

C ABYMs ICPEMCHHBIMHA
CITOCOOOM CIIOXKCHUS.

[ToGenpl Hax HEMENKO-
(ammcTckuMu
BOMCKamMH B

CranuHrpaackoi Outse
(1943)



http://www.edu.ru/
http://fipi.ru/

3.6 | Pemenne cucrem 1 1 CamocrosiTenbHas | Pemates cucteMsl ypaBHEHUH https://oge.sdamgia
YpaBHEHUH BTOPOU pabora BTOPOM CTEMEeHHU cr1oco0oM ru/
CTETeHH CIIOCOO0M BBE/ICHUS HOBBIX
BBEICHUS HOBBIX nepeMeHHbIX.

MepEMEHHBIX.

3.7 | Pemenne cucrem 1 MaremaTtuyeckuii Pemats cuctemsl ypaBHeHUH
YpaBHEHUI BTOPOU JUKTaHT BTOPOH CTENEHU
CTEneHu pa3IUYHBIMH CIIOCOOaMHU.

3.8 | Pewrenue 3anau c 1 ®poHTaTBHBIN PeraTts TekcTOBBIE 3a1a4U Yucna B
MOMOIIBIO CUCTEM orpoc. METOJ/IOM COCTaBJICHHSI 3HaMeHATENbHBIX JaTaX-
ypaBHEHHI BTOPOH CHCTEM ypaBHEHHUM. 280 et co mHA
CTETICHH Ha YHCIIOBBIC poxnenus ExaTepunsl
3aBUCHMOCTH. PomanoBHBI J[a1ikoBO#,

[Ipe3unenta
Poccuiickoil akanemun
Hayk (1743-1810)

3.9 | Pewrenue 3agau ¢ 1 1 CamMocrosTenbHas Perarth TEKCTOBBIE 33124
MOMOIIBIO CUCTEM pabora METOJIOM COCTABJICHHUSI
ypaBHEHUH BTOpOUH CHCTEM YpaBHEHUH.

CTEIIEHM Ha JIBI)KEHHE

3.10 | Pemenue 3amau ¢ 1 Pemiath TekcTOBBIC 337a9N https://oge.sdamgia
IIOMOIIBIO CUCTEM METO/IOM COCTaBJICHUS ru/
YpaBHEHUHN BTOpO CHCTEM YpaBHEHUH.

CTeTeH! Ha paboTy
Tema 8. HepaBeHcTBa ¢ ABYMsI lepeMEHHBIMHU U MX CHCTeMBbI — 6 4acoB

3.11 | HepaBencTBa ¢ AByMs 3 1 CamocrosiTenpHas MN30o6pakaTh MHOYKECTBO Ucropuueckas cripaBka.

3.12 | nepeMeHHBIMH pabora peLIeHU HEPaBEHCTBA C

3.13 JIByMS TIEpEMEHHBIMU Ha

KOOPJMHATHOM MJIOCKOCTU
3.14 | Cucrema HepaBEHCTB C 2 1 CamocrositennbHast | Pemats HepaBeHCTBA, [IsITHMHHYTKA: http://www.edu.ru
3.15 | nByMsI mepeEMEHHBIMA pabora CHUCTEMBI HEPABEHCTB C 15 ¢espamns - [lenp
JIBYMSI IEPEMEHHBIMH. NaMsITU O POCCHUSHAX,
WCTIOJIHSBIINX
CITy>KeOHBIN 10T 32
npenenamu OTedecTsa.
3.16 | KonTponbHas pabora Ned 1 KonTponenas Pewate ypaBHEHUA U
o TeMe «YpaBHEHHUS U pabora HEPaBEHCTBA C ABYMS
HEpaBEeHCTBA C ABYMsI nepeMEHHBIMH.
MepEeMEHHBIMUY
Hroro nmo pasneay: 16 5



http://www.edu.ru/

Pazgen IV. Apudmernyeckasi m reoMeTprueckasi nporpeccum -15 yacos

Tema 9. Apudpmernyeckasi nporpeccusi — 8 yacoB

4.1 | IlocnenoBaTeabHOCTH 2 Marematuueckuit Pemate 3amauu Ha Ucropuueckas cripaBka.
4.2 JTUKTaHT MMOHUMAaHUE MOHATUS
MIOCJIEIOBATEIBHOCTH, N-TO
YJIeHa TIOCIIEIOBATENbHOCTH;
UCIIONIb30BATh UHJICKCHBIC
0003HAYEHUSL.
4.3 | Ompenenenue 3 1 CamocrositenbHast | Pemate ynpaxHeHUs U [IsrTuMHUHYTKA https://oge.sdamgia
4.4 | apudmerndeckoit pabota 3a/1ayM, B TOM YHCJIC TeHUAJIbHBIX JIFO/ICH. ru/
4.5 | nporpeccun. Gopmyna N-oro MPaKTUYECKOT O COAEPIKaAHUSA
YiieHa apuQMernieckoi C IIPUMEHEHUEM U3Y4aeMBbIX
MPOrPECCUU hopmy.
4.6 | ®opmyra cyMMBI N IEPBBIX 2 1 CamocrosiTenibHass | Perrats ynpakHeHUs U Yucna B http://fipi.ru
4.7 | wieHOB aprUPMETIHIECKON pabora 3372491, B TOM YHUCIIE 3HAMEHATENbHBIX 1aTax:
IIPOrPECCUU MPAKTHYECKOT0 cofepxanus | 14 mapra- 1eHb
C IPUMEHCHUEM N3YUaE€MBbIX POXACHUA YuCia TT
hopmy.
4.8 | KontponbHas padora Ne5 1 1 KonTponbsHas Permate 3amanus Ha
o TeMe pabora pUMEHEHKE CBOWCTB
«Apudmermaeckas apupMeTHIecKon
MTPOTPECCHSI MIPOTPECCHH.
Tema 10. 'eomeTpuyeckas nmporpeccusi — / 4acoB
4.9 | Ompenenenue 3 1 CamocrosiTensHas HUcnonszoBats ¢popmyry N-ro | Mcropudeckas cripaBka.
4.10 | reoMeTpUIECKOM pabora YJIeHa T€OMETPUUECKON
4.11 | nporpeccun. @opmyna n- MPOrpeccru Npu perieHur
'O YieHa reOMEeTPHYECKOM 3a/ad.
MPOTrPECCHH
4.12 | ®opmymna cymMMBI N 3 1 CamocrositennbHast | Mcmonbs3oBaTh hopMyty [IaTumMuHyTKA https://oge.sdamgia
4.13 | nepBBIX YICHOB pabora CYMMBI N IIEPBBIX YJICHOB TeHUaIbHBIX JIIOJIEH. ru/
4.14 | reoMeTpHUIECKOM TE€OMETPUUECKOU Mporpeccuu
MPOrPeCcCHn
4.15 | KontponbHas pabora Ne6 1 1 KountponrHas Pewate 3ananus Ha
o teMe «I'eomerpuueckas pabota MIPUMEHEHHE CBONCTB
MPOTPECCHsD» FeOMETPUIECKOM
MPOTPECCHHU.
HTtoro mo pazaeny: 15 2 4
Paznes V. DieMeHThl KOMOMHATOPMKH U TEOPUH BeposiTHOCTei -13 yacos.
Tema 11. DneMeHTHI KOMOMHATOPUKH — 7 YaCOB
5.1 | KombGunaropHsie 3a1aun 1 | | | Pemate komMOMHATOPHBIE | Ucropuueckas cripaBka.



http://fipi.ru/

3aJavu.

5.2 | IlepectanoBku 2 Marematuueckuit Pemate 3amaun Ha
5.3 JUKTaHT npruMeHeHune (HopMyIIbl
NEpPECTaHOBOK.
5.4 | Pazmerienus 2 ®poHTaTBHBIN Pemats 3amaun Ha MartemaTtudeckas urpa.
5.5 orpoc. npUMeHeHHEe QOPMYJIbI
pa3MeleHusl.
5.6 | Coueranus 2 1 CamoctosiTenpHas | Pemath 3amaun Ha ITaTuMuHyTKa https://oge.sdamgia
5.7 pabota npuUMeHeHHe (OpMYyJIbI TCHHAJIBHBIX JTIOJICH. ru/
COYETaHMsL.
ema 12. HauanbHble cBeleHUs M3 TEOPUH BePOSITHOCTEi — 6 4acoB
5.8 | YacTtoTa 1 BEpOsTHOCTh 1 Pemars 3amaun Ha Boiina B mudpax.
HaXOXKAEHHE YaCTOTHI U
BEPOSITHOCTH.
5.9 | CnoxeHre BEpOSTHOCTEN 1 MaTemaTuyecKkuii Pemars 3anaun, ucnonb3ys [IaTumuHyTKA:
JUKTaHT (hopmyIy cinokeHus 7 anpenst — BceMupHBbIit
BEPOSITHOCTEH. JIEHb 37J0POBbSI
5.10 | YMHOKeHHE 2 1 CamocrosiTenpHas | PemaTth 3a1a4u, HCIIOIB3YS https://oge.sdamgia
5.11 | BepoaTHOCTEH pabora (hopMyIry YMHOXKEHUS ru/
BEPOSITHOCTEH.
5.12 | BepositHOCTD 1 Pemats 3amagu o Teopuu
PaBHOBO3MOKHBIX BEPOSITHOCTEH Pa3HOro THIIA.
coObITHH
5.13 | KouTtponbHas padora Ne7 1 KonTtponsHas Pemats 3amanus OI'D o
10 TeMe «DJIEMEHTBI pabora TEOPHUH BEPOSITHOCTH
KOMOMHATOPUKHA U TCOPUH
BEPOSATHOCTEH
HToro no pasaeny: 13 2
Paznen VI. O6obuiaroniee nToroBoe nopropeHue - 13 yacon
6.1 | ToxnecTBeHHBIE 2 1 Tect Pemats 3amanus OI'D. Boitra B mupax-6ecena
6.2 | npeobpasoBaHusl. ko nHto [ToGempl.
6.3 | YpaBHEHHS, CHCTEMBI 2 1 Tect Pemats 3amanus OI'D Ha Yucna B https://oge.sdamgia
6.4 | ypaBHEHHI pa3Hble CrIOCOOBI peIIeHHH 3HAMEHATENbHBIX JaTax. | .ru/
YpaBHEHUH U CHCTEM
ypaBHEHUI
6.5 | HepaBencrBa, cucTeMbl 2 1 Tect Pemats 3ananus OI'D Ha http://fipi.ru
6.6 | HepaBeHCTB pasHbIe CIIOCOOBI PELICHUH

HEPABCHCTB, CUCTEM
HCPABCHCTB.



http://fipi.ru/

6.7 | OyHKuH, CBOMCTBA, 3 1 Tect Pemats 3ananus OI'D, [TsaTuMuHyTKA https://oge.sdamgia
6.8 | moctpoenue rpapuKoB UCIIOJB3YsI CBOMCTBA T'eHHAJIbHBIX JIFO/ICH. ru/
6.9 ¢dyHKINU.
6.10 | TexcroBble 3a7aun 3 1 Tect Pemats 3amanus OI'D.
6.11
6.12
6.13 | UtoroBas KOHTpOIbHAs 1 KonTponehas Pemats 3amaun 3a Bech Kypc
pabora pabota anredps! 9 kiacca.
Hroro mo pasaeny: 13 5
OO011ee KOTNYECTBO YACOB 102 28
10 porpamMmme:

YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

10.H. Makapserues, H.I'. Munarok, K.1. Hemkos, C.b. CyBopoBa, Anredpa 9 kiracc, Mocksa, nznatenbctBo «IIpocBermenuey
METOANYECKHUE MATEPUAJIBI YUUTEJIA

YMK mo anrebpe 9 kiacc, peanu3yronuii yaeOHyIo Mporpammy.

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI

http://www.mccme.ru

http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru

http://ege.edu.ru

http://fipi.ru

http://www.neive.by.ru

http://festival. 1september.ru
https://infourok.ru/
https://oge.sdamgia.ru/

YYEBHOE OBOPY/IOBAHHUE

YueOHUKH, IJIaKaThl, CTCH/IBI, MAKCTHI.



http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/window/method/
http://www.edu.ru/
http://ege.edu.ru/
http://fipi.ru/
http://www.neive.by.ru/
http://festival.1september.ru/

OBOPYJIOBAHUE /151 TIPOBEJEHWS IABOPATOPHBIX, IPAKTUYECKHX PABOT, JIEMOHCTPAIIIA
KomMmnbroTep, IpoeKTop, UHTEPAKTUBHASL JOCKA, JOKYMEHT Kamepa, IIPUHTED.
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