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IHHOACHUTEJBbHASA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJI'EBPA"

Pabouast mporpamma o yue6HOMY Kypey "Anredpa’ mis oOydaromuxcs 8§ KJacCoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENbLHOIO CTaHAAPTa OCHOBHOIO OOIIEro 00pa3oBaHus ¢ y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHUIA, IPEABABISIEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAAULIUI
poccuiickoro o6pa3oBaHusl, KOTOPbIE 00ECIICUNBAIOT OBJIA/ICHUE KIIFOUEBBIMU KOMITETCHIIUSMH,
COCTABJISIOLIMMH OCHOBY JJIsl HETIPEPHIBHOTO 00pa30BaHUS U CAMOPA3BUTHS, A TAKXKE I[EIOCTHOCTh
OOIIEKYJIbTYPHOT'O, TMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA oOyyaromuxcs. B mporpamMe yduteHsl uaeu
u nosnoxenust Konuenimu pa3BuTus MareMaTHueckoro oopasosanus B Poccuiickoit denepanyu. B snoxy
1 poBoii TpaHCHOPMALIUU BCEX Cep YeIOBEUECKOM eI TeNbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOil MaTeMaTH4YECKOI MMOATOTOBKHU. YKE B IIKOJIE MAaTEMaTHKa CITY>KUT
OIIOPHBIM IPEAMETOM ISl U3YUEHHSI CMEXHBIX AUCIUILINH, a TIOCJIE IIKOJIbI pealbHOW HEOOX0IMMOCTHIO
CTaHOBHTCS HEMPEPhIBHOE 00pa3oBaHKe, UTO TPEOYET MOJHOLIEHHOM 6a30B0i 0011e00pazoBaTeIbLHOM
MOJITOTOBKH, B TOM YHUCJIC U MAaTEMaTHYECKOM.

310 00yCIOBICHO TEM, UTO B HAILIM JIHU PACTET YUCIIO Mpodeccuil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
IIPUMEHEHHEM MaTEeMaTUKHU: U B cpepe IKOHOMHKH, U B OU3HECE, U B TEXHOJIOTHYECKUX 001ACTAX, U AaXKE B
ryMaHHUTapHbIX cpepax. Takum o0pa3oM, KpyT MIKOJIbHUKOB, 7151 KOTOPBIX MaTEMAaTHKA MOXKET CTAaTh
3HaYMMBbIM [IPEIMETOM, PACILIUPSAETCSL.

[TpakTHyeckast MoJE€3HOCTh MAaTEMaTHKHU 00YCIIOBJIEHA TEM, YTO €€ MIPEIMETOM SIBJIAIOTCS
(GbyHIaMeHTaJIbHbIE CTPYKTYPBI HAIlIEro MUPA: IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOILIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIO0XKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIATHBIX UAEH. be3 KOHKpEeTHBIX MaTeMaTUUECKUX 3HAHUH 3aTPyIHEHO IOHUMaHHe
IPUHIUIIOB YCTPOICTBA U MCIIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U HHTEPIPETALIHS
Pa3HOOOPA3HOW CONMATBHOMN, YKOHOMHYECKOM, MOTUTHIECKON HHpopMaruu, MaoddHeKTHBHA
MIOBCEJJHEBHAS IPAKTUYECKas AeATeNbHOCTh. Kax/1oMy ueoBeKy B CBOEH KU3HU IPUXOJUTCS BBITOJIHATh
Pacy€Thl U COCTABIIATH AITOPUTMBI, HAXOAUTh M IPUMEHATH (POPMYIIBI, BIAJETh MPAKTUYECKUMHU TPUEMaMH
reOMETPHUECKUX U3MEPEHUHN U MOCTPOSHHH, YNTAaTh HH(OPMAIIHIO, TPECTABICHHYIO B BUJIE TaOIUII,
IrarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPENEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN XapakTep
CIIy9aifHbIX COOBITHH.

OnHOBpPEMEHHO C pacuIMpeHreM chep NpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe B Ooee
Ba)XHBIM CTAHOBUTCS] MaTEMATUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBISIONINICS B ONPeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpornecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB M METOJIOB MBIIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS UHAYKIHS U ACTYKINs, 0000IIeHIe U KOHKPETH3AIHs, aHAN3 U
CHHTE3, KJIaccu(UKaIys U cucreMaTn3anus, abctparupoBanue u aHanorusi. OObeKThl MaTEMAaTHYECKUX
YMO3aKIIIOYEHUH, IpaBUiia UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUH,
CIIOCOOCTBYIOT BBIPa0OTKE yMEHUs (OPMYIHUPOBATH, 0OOCHOBBIBATH U JIOKA3bIBAThH CY)KICHHS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MbIlIUIeHUE. Beaymias poiab NpUHAUIEKUT MaTEMaTHKE U B (POPMUPOBAHUN
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIIUIEHUS ¥ BOCIIUTAaHUM YMEHHUI A€HCTBOBATH 110 3aJaHHBIM aJIFOPUTMaM,
COBEpPILLICHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBbIE. B mporecce pemienus 3a1a4 — OCHOBON y4eOHOM
JESTENbHOCTH Ha YpOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TAKXKe TBOPUYECKAsl U IPUKJIAJHAs CTOPOHbI
MBILICHUS.

OOyuenune MaTeMaTuke Aa€T BO3MOXKHOCTh Pa3BUBaTh y 00Y4aIOLINXCS TOUHYIO, PAllUOHAIIBHYIO U
MH(POPMATHUBHYIO PeUb, yMEHUE OTOMPATH HAaN0O0JIee MOIXOIAIINE I3bIKOBBIE, CHMBOJIMYECKHE, TpaduuecKue
CpeACTBa JJIs BBIPAKEHUSI CYKACHUHN M HAIJIAHOTO MX MPEACTaBICHUS.

Heo6xoauMbpIM KOMITOHEHTOM 0011IeH KyJIBTYyphl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCSI 00I1I€€ 3HAKOMCTBO



C METOAaMU ITO3HAHU A HeﬁCTBHTeHBHOCTH, MpEaACTaBJICHUC O ITPEAMCTC U MCTOaX MATCMATHKH, UX OTJINYUN
OT METOJIOB JIPYTMX €CTECTBCHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MATEMaTHKH TSI
peleHus HayYHBIX U MPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTndeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B pOpMHUpOBaHUE OOIIEH KyIbTYPhI UETIOBEKA.

W3yueHne MaTeMaTHKH TaK)Ke CIIOCOOCTBYET ACTETUIECKOMY BOCITUTAHHIO YEIIOBEKA, TOHUMAHHUIO
KpaCOThI U U3AIICCTBA MATCMATHYCCKUX paCCY)K,Z[eHI/II\/'I, BOCIIPHUATHUIO TCOMCTPUICCKUX (1)OpM, YCBOCHUTIO

nacu CUMMCTpPUU.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBIsSieTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00eCreunBaeT U3y4eHHe JPYruxX
JMCLUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK ¥ TYMaHUTAPHOTO LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS
MPOJOIDKEHHS 00pa30BaHUs M B TOBCEAHEBHOM K13HU. Pa3BuTue y 00yJaromuxcs HayqHbIX IPeCTaBICHUN
O TIPOMCXOXKIEHUH U CYIIIHOCTH aJIre0pandeckux abCTpaKIHii, CriocoOe OTpaKeHUsI MaTeMaTHYECKON HayKOi
SIBJICHUI U TPOLIECCOB B PUPOE U OOILECTBE, POJIM MATEMATHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIUICHUS,
HEOOXOAMMBIX JUTS afaNTallii B COBPEMEHHOM L poBoM ol1ecTBe. M3yueHnue anredpsl eCTeCTBEHHBIM
o0pa3zom obecrieurnBaeT pa3BUTHE YMEHHUs HAaOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO 00OCHOBBIBATH CBOM JICHCTBHS U BBIBOJIBI,
¢dopmynupoBath yTBepxkaeHuss. OcBOeHHE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE JOIMUYECKOTO MBIIIICHHS
00yYaroImuXxcs: OHU UCTIONB3YIOT I€AYKTUBHBIE M MHIYKTUBHBIEC PACCYXICHUS, 0000IIECHHE U
KOHKPETH3all1I0, abcTparupoBanue u anajgoruto. OOydueHue anredpe nmpeanoiaracT 3HaYuTEIbHbIN 00bEM
CaMOCTOSITENIbHOM JIeATENbHOCTH 00yYaroIMXCsl, TO3TOMY CAMOCTOSITENILHOE PEIlIeHUe 3a]a4 €CTECTBEHHBIM
o0pa3oM sBIISIETCS peaan3anueil AesTeIbHOCTHOTO MPUHIUIA 00yUeHHUS.

B ctpykType nporpammsl yueOHOTo Kypca «Aiaredpa» 0OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
CoJiepKaTeIbHO-METOANYeCKHEe TUHUH: «HHca U BBIYUCICHUN; «ANreOpandeckue BhIpaKeHUs»;
«YpaBHEHUS U HepaBeHCTBaY; «DyHkuuny. Kaxaas u3 3Tux conepkareibHO-METOIUYECKUX JTUMHUN
pa3BUBaeTCA Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, ECTECTBEHHBIM 00pa30M MeperieTasich 1
B3aMMO/ICICTBYS C IPYTUMU €ro JIMHUAMU. B X0/1e n3ydeHus Kkypca o0y4aroumcs MpUxoJuTcs TOTHYECKU
paccyXaaThb, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3THM 11e1ec000pa3Ho BKIIOYUTH B
MIPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MAaTEMaTHYECKOTO
00pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIUMHUCS OCHOB YHUBEPCATHHOTO MATEMaTHYECKOTO
a3bIKa. TakuM 00pa3oM, MOKHO YTBEPIKIIaTh, YTO COEPKATEILHON U CTPYKTYPHOI 0COOEHHOCTBIO Kypca

«AnreOpay ABIISETCS €r0 UHTErPUPOBAHHBIN XapakTep.
Conepxannie TuHUHN «HUCTa U BEIYUCICHUS CIIY)KHT OCHOBOH /ISl JaTbHEHIIIET0 U3YYCHHUS] MATEMATHKH,

CIIOCOOCTBYET Pa3BUTHIO y 00YYAIOLIMXCS JIOTHUECKOTO MBILIIEHHSI, POPMUPOBAHUIO YMEHHSI I10OJIb30BaThCs
JITOPUTMaMH, a TAK)Ke MPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEIHEBHON JKHU3HH.
Pa3BuTHe MOHATHSA O YKCIIE B OCHOBHOW LIKOJIE CBA3aHO C PAMOHAIBHBIMUA U UPPALlMOHAIBbHBIMU YHCIIAMH,
(hopMHUpPOBaHUEM MPEICTABIICHNUN O JICUCTBUTEIILHOM YKCIIE. 3aBEpPIIICHNE OCBOCHUS YHCIIOBOM JIMHUH
OTHECEHO K CcTapIieMy 3BeHy 001Iero oopa3oBaHusl.

Coneprxanue IByX alredpandeckux JUHUNA — «AsreOpandeckre BEIpaXeHUs» U «Y paBHEHHS U
HEpPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIKUXCSI MATEMAaTHUECKOTO anmnapaTa, Heo0X0JMMOro
JUI PEILIeHUs 3a]a4 MaTEMaTHUKN, CMEKHBIX IIPEIMETOB U IIPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
IIKOJIe YU4eOHBII MaTepuall TPYIIUPYETCss BOKPYT PallMOHATIBHBIX BhIpaKeHUH. AnreOpa JeMOHCTPUPYET
3HAUEHUE MATEMATUKH KaK SI3bIKA JJI IOCTPOEHUS MAaTEMATUYECKUX MOJEIIEH, ONUCAHUS IIPOLIECCOB U
SBJICHUI peaibHOro Mupa. B 3amaun o0yueHus anredpe BXOIAT TakxkKe JalbHeHIee pa3BuTHe
AJITOPUTMUYECKOTO MBIIIICHUS, HEOOXOJUMOTr0, B YaCTHOCTH, JUII OCBOCHHSI Kypca HH(POPMATUKH, U

OBJIa/ICHUE HAaBBIKAMU JIEYKTUBHBIX paccykaeHuil. [IpeoGpa3oBanre CUMBOIBHBIX ()OPM BHOCHT CBOH



crnienn(pUIecKuii BKIIa1 B Pa3BUTHE BOOOPAXKEHHUs, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.
Coneprxanue QyHKIMOHATBHO-TpapUUIECKOM JIMHUN HAIEJICHO Ha ITOJTyYeHNE MIKOIbHUKAMU 3HAHUH O
GYHKIMAX KaK BaKHEHIIel MaTeMaTH4ecKoi MOAEIH [T OIIMCAHUS U UCCIEI0OBaHUS Pa3HO 0Opa3HbIX
IPOIIECCOB M SIBJICHUH B MpHpoJe u odmiecTse. M3ydenne 3Toro Matepuaia CiocoOCTBYET pa3BUTHIO Y
00yJaroImuxcst yMEHUS HCIIOJIb30BaTh Pa3IMYHbIC BHIPA3UTENIbHbIE CPEJCTBA SA3bIKa MATEMATHKH —
CIIOBECHBIE, CHMBOJIMUECKHE, TpaudecKue, BHOCHT BKJIa]] B ((OPMHUPOBAHHE MPEICTABICHUI O pon

MAaTCMAaTUKHU B Pa3BUTUN HUBUJIIN3AlUN U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIJTAHE

CornacHo yueOHOMY IIaHy B 8 KJlacce U3ydyaercs yueOHbli Kypce «Anredpay, KOTOphIi BKIOYAET
CIICAYIOIINE OCHOBHBIE pa3/iebl coAepkaHus: «Uucia U BBIYUCICHUS», «ANTeOpandeckue BEIPAKCHUS,
«YpaBHEHUS U HepaBeHCTBay, «DyHKIMMUY». YUeOHbIH [IJ1aH HAa U3y4YeHHE anreOpsl B 8 Ki1accax OTBOJIUT 3
yueOHBIX Yaca B Hezlento, 102 yyeOHBIX yaca B TOJ.



COJAEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

Yuciia v BLIYHCIEHUA

KBagparusiii kopenb 3 uucna. [lonstue 06 upparmonasibHOM dncie. JlecaTuaabie mpuOImKeHUs
UppanroHaIbHBIX ynces. CBOHCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH U MX IPUMEHEHUE K
peoOpa30BaHUIO YUCIOBBIX BHIPAXKEHUN U BBIYUCIECHUSAM. J|efCTBUTEIbHbIE YUCIA.

Crenens ¢ 11esIbIM ITOKa3aTeneM u €€ cBoiicTBa. CTaHgapTHas 3alIMCh YUCIIA.

Auredpanyeckue BbIpaKeHH

KBanpaTHslil TpéXxuiieH; pa3ioKeHNE KBaIpaTHOTO TPEXUJIEHA HA MHOYKUTEIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoil apodu. CrnoxeHue, BBIYUTaHUE,

YMHOKEHUE, JelieHne anredpanyeckux apooeil. ParmonanbHbie BbIpaskeHUs U UX peoOpa3oBaHHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBagparnoe ypaBHeHue, hopMyra KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHHH, CBOSIIMXCS K TMHEWHBIM U KBaApaTHBIM. [IpocTeiiiue 1poOHO-palinoHanbHbIe ypaBHEHHUS.

I'paduueckas nHTEpIpETALSI yPABHEHUHN C IBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YpaBHEHHH C ABYMS
nepeMeHHbIMU. [IpuMepshI pelieHns CUCTEM HEMHENHBIX YPaBHEHUH € ABYMS [IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a1a4 aaredpandeckuM crocooom.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0iHOM nepeMeHHO. PaBHOCUIIBHOCTh HEPABEHCTB.
JIuHeitHbIe HEpaBEHCTBA C OJIHOM epeMeHHON. CUCTEMBI TUHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOIA.

DyHKUMH

[Tonstue pynknun. O6macTh ONpeeIeHUS 1 MHOKECTBO 3HaUeHHH PyHKIMK. CriocoObl 3a1aHus
byHKIHIA.

I'paduk pyaknun. Urenue cBoicTB PyHKInu no e€ rpaduky. [Ipumeps rpadukoB GyHKIUH,
OTPaXKAIOIIUX peabHbIE MPOIIECCHI.

OyHKIMH, ONUCHIBAIOIINE MPAMYIO U OOpPAaTHYIO MPONOPIIMOHATbHBIE 3aBUCUMOCTH, UX I'padUKH.
OyHKIMU y = X2, Yy =X, F\/X, y= IxI.

I'paduueckoe perieHue ypaBHEHHM U CUCTEM YpaBHEHUIA.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

OcBoenne yaeOHOro Kypca «AJredps» T0KHO 00ecTieunBaTh JOCTHYKEHNE Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHUs CIEAYIOUINX JIMYHOCTHBIX, METAPEAMETHBIX U TPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yIbTaThl OCBOSHUS MPOTPAMMEBI YU€OHOTO Kypca «Anredpay XapakTepu3yroTCs:

IIaTpuoTnyeckoe BocnuTaHue:

MIPOSIBJICHUEM UHTEpeca K MPOILLJIOMY U HACTOSIIIEMY POCCHUIICKOM MaTEMAaTUKH, IIEHHOCTHBIM OTHOILLIEHUEM
K JOCTHKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTEMAaTUUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO 3THX
JOCTHKECHHH B IPYTUX HAyKax W MPUKIATHBIX chepax.

I'pa:knanckoe U 1yXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpakIaHWHA M PEATU3AIMH €r0 TIPaB, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYD, SIBJICHHM, POIIEIYP TPAKIAHCKOTO
obrmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKHUX TPOOIIEM, CBSI3aHHBIX C
MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUI HaAYKH, OCO3HAaHHUEM Ba)KHOCTH MOpPaJib- HO-dTHUECKHUX
MPUHIIUIIOB B AESITEILHOCTH YU4EHOTO.

TpynoBoe BociuTanue:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PEIICHUH MPAKTUUYECKUX 3a/1a4 MAaTeMaTUYECKON HApPaBIEHHOCTH,
OCO3HAaHHEM BaXHOCTH MAaTEeMaTUYECKOT0 00pa30BaHUs HA MPOTSHKCHUH BCEH KU3HU JIJISl YCIIEITHON
npodecCHOHABEHOM IEATEIILHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HAaHHBIM BEIOOPOM M TIOCTPOSHUEM MHIUBUAYATHHOU TPAEKTOPHH OOPAa30BaHMSI U )KU3HEHHBIX IIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHATHBHOMY M SCTETHYECKOMY BOCTIPUSATHIO MATEMAaTHIECKUX OOBEKTOB, 33/1a4,
pelIeHu, pacCyX1IeHHI; YMEHHUIO BUJETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 NO3HAHUSA:

OpHUEHTAIINEH B IESTEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOIBI U OOIIECTBA, IOHUMAaHHEM MaTeMAaTHYECKON HayKH KaK
cdepbl 4eT0BeUeCKOM NeaTeIbHOCTH, 3TANOB €€ Pa3BUTHS K 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBHIIN3AIINN;

OBIIAJICHUEM SI3BIKOM MaTEMaTUKU U MAaTEMATHYECKON KyJIbTYpOU KaK CPEeICTBOM IMO3HAHUS MHPA;

OBJIAJICHUEM MPOCTEHIIIMMHU HaBbIKAMU UCCIIEA0BATENIbCKOM S TEIbHOCTH.

duznyeckoe BocnuTaHue, POPMUPOBaHUE KYJIbTYPbI 310POBbSI H YMOLMOHAJIBLHOI0 0J1ar0NoJIyYHsI:

TOTOBHOCTBIO MPUMEHITh MaTEMaTUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3JJ0POBbsI, BEIEHUSI 3JOPOBOTO
o0pasa Ku3HHU (310pOBOE MUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, peryisipHas GuznuecKas
AKTUBHOCTb ),

c(hOpMUPOBAHHOCTHIO HaBbIKA pediiekcun, IpU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAaKOTO Ke MpaBa
JPYroro 4eyioBeKa.

JK0JI0TNYeCKOe BOCTIMTAHUE:

OpHUEHTAIlNeH Ha TPUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUM JTsl pEIICHUS 3a/1a4 B 00JIACTH COXPaHHOCTH
OKpY>Kalolllel cpe/ibl, IIIAHUPOBAHUSI TOCTYNKOB M OIICHKH UX BO3MOKHBIX MTOCIIEICTBUM JJIsI OKPYXKaIOIIEH
Cpelbl;

OCO3HaHHEM IJ100aIbHOTO XapaKTepa SKOJIOTHYECKUX IPOoOIIeM U IyTel UX pelIeHHUs.

JInyHOCTHBIE Pe3yJIbTaThl, 00ecnedHBAKOIIE ATANTALMIO 00yYa0OUIerocs K U3MeHI0IMMCs
YCJOBHSIM COUMAJBLHOM ¥ PUPOJIHOM Cpe/bl:

— TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPeIeIEHHOCTH, MOBBIICHUIO YPOBHS CBOEH



KOMIICTCHTHOCTH YCPE3 MPAKTUYICCKYIO JACATCIbHOCTD, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTUX .HIO,Z[GI\/'I,
HpI/IO6peTaTB B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHHW, HABBIKW U KOMIICTCHIIMN U3 OIIbITa APYTHUX;

— He00X0JMMOCTbHIO B ((OPMHUPOBAHUU HOBBIX 3HaHUH, B TOM 4Kciie GOpMyYIUpOBAThH UJIEH, TOHATHS,
TUIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATH NEUITUTHI

COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIONINI KOHTPMEP, KOPPEKTUPOBATH MPUHIUMAEMbIE pEILICHHs U AEUCTBUS, (POPMYTHPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUSA, (POPMUPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrpaMMbl YIeOHOTO Kypca «Are0pa» XapakTepu3yloTcs

OBJIAACHUCM YHUBEPCAIbHBIMU ROZHABAM E/IbHbIMU Oeﬁcmewmu, YHUBEPCATbHOIMU KOMMYHUKAMUGHbIMU

OelicmeUAMU U YHUBEPCATIbHBIMU Pe2YIAMUBHBIMU OCUCMBUIMU.

1) VYuusepcanvnvie noznasamenvnoie oelicmsus obecneuusarom Gopmuposarue 6a306bix KOCHUMUBHBIX

npoyeccos 06)/‘161701/141/{)66’}1 (OCGOQHMQ Memoo08 NO3HAHUSL OKpyatcarowyeco mupa, nNpuMeHerue j10cuU4eCcKux,

ucc1e008amenbCKux onepayutl, ymenuil pabomams ¢ uHgopmayuetr).

Ba3oBble JJjornyeckue AeiicTBUA:

— BBIABIIATH U XapaKTEpU30BaTh CYIIECTBEHHBIC TPU3HAKH MAaTEMAaTHUECKUX 0OBEKTOB, TTOHATHIA,
OTHOILICHUN MEXIY HOHATHAMHU; (OPMYTUPOBATh ONpPEIEICHUS IOHATHI; YCTaHABINBATh
CYUIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUN, OCHOBaHHUS JIIsl 000OIIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

— BOCHPHUHHUMATD, POPMYIUPOBATH U MPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNIbHbIE, EMHIYHbIE, YACTHbIE U OOIINE; YCIOBHBIE;

— BBIABIIAITH MATEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H M IPOTUBOPEUHs B (DaKkTax, JaHHbIX,
HAOJIOACHUSAX U YTBEPKACHUSX; IIpeIaraTb KpUTEPHUH IS BBIABICHHS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUI;

— JACJIaThb BBIBOJbI C UCITOJIB30BAHUCM 3aKOHOB JIOTUKU, JCAYKTUBHBIX U HHAYKTHUBHBIX
YMO3aKIIOYeHU N, YMO3AKIIOUEHUH 110 aHAJIOTUU;

— pa3bupath 10Ka3aTeabCTBA MATEMAaTUUECKUX YTBEPKACHUN (TIPSIMBIE U OT IPOTUBHOTO), MPOBOIUTH
CaMOCTOSITENIbHO HECJIOXKHBIE JOKa3aTelIbCTBa MATEMAaTHUYECKUX (PAKTOB, BBICTPAUBAaTh apryMEHTAIHUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CIIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHUS,

BbIOMpPATh HanOoJIee MOAXOMAIINNA C YUETOM CAaMOCTOSTEIIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBbIe ucciiefoBaTe/ILCKHe AeiiCTBUA:

— HCIOJB30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUI MHCTPYMEHT M03HaHMsI; (POPMYIMPOBATH BOIPOCHI,
¢buKcupyromue NpoTuBopedre, NpodiieMy, CaMOCTOSATENILHO YCTaHABINBATh HCKOMOE U IaHHOE,
(bopMHpPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UINIO, MHEHHE;

— HOPOBOAUTH N0 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN 9KCIICPUMCHT, HG6OJ'H>H_IOG
MCCJIEIOBAHUE 110 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy co00M;

— CaMOCTOSTEIbHO (GOPMYIUPOBATH 0OOOIIEHUS U BEIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO



HaGHIO,Z[eHI/ISI, HUCCICO0OBaHUA, OICHUBATh I[OCTOBepHOCTB HOJIy‘-IeHHBIX pe3y.]'H>TaTOB, BBIBOJIOB 1
000011IecHMIT;

— IIPOTHO3UPOBATH BO3MOKXHOC Pa3BUTHUC ITPOLECCA, 4 TAKKE BBIIBUI'aTh IIPCAIIOJIOXKEHUSA O €TO
Pa3BUTHUHU B HOBBIX YCIIOBUAX.

Padorta ¢ nndgopmanmeii:

— BBIIBJIATH HEJIOCTATOYHOCTD M M30BITOYHOCTH HH(POPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS PEIICHHS
3a7a4u;

— BBIOMpATH, AaHATU3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIPETHPOBATH UH()OPMAIIHIO PA3TUIHBIX
BUJIOB U ()OPM IMPEICTABICHHUS;

— BBIOUpaTh hopMy npeacTaBieHuss HHGOPMAIUK U WILTIOCTPUPOBATh PEIIaeMble 3a/1a4l CXEMaMH,
TuarpaMMaMu, HHOW rpauKoi U MX KOMOWHAIIUSIMH;

— OLICHUBATh HAJEKHOCTH MHGOPMAIIUH 110 KPUTEPUSIM, TIPEIOKEHHBIM YUUTETIEM UITH
c(hOpMyIUPOBAHHBIM CAMOCTOSITENIBLHO.

2) VHnusepcanvnvle kKommyHukamueHble oeticmsus 06ecnevusarom chopmuposaHHoCmyb COYUATbHbIX
HABbIKO8 00Y4aAOUWUXCAL.
O01menune:

— BOCHPHUHHUMATH U (POPMYIHPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCIOBUSIMH U LEISIMU OOIICHHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBATh

MIOSICHEHHS 110 X0y PEIICHUS 3a1a4l, KOMMEHTUPOBATH I10OJy4YEHHBIN PE3yJIbTaT;

— B X0J1e 00CY>KIeHUs 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TeMbI, TPOOIEMBI, perraeMoit
3aJ]auu, BHICKA3bIBATh UJICU, HALICJIEHHBIC HAa MMOUCK PEIICHUS; COTIOCTABIISATh CBOM CYXKICHUS C
CY)KICHUSAMH JPYTHX YIaCTHUKOB JHAJ0ra, OOHAPYXHBATh Pa3In4Ke U CXOJCTBO MMO3UINH; B
KOPPEKTHOH dopme (HOopMyIHpPOBATH PA3HOTTIACHS, CBOU BO3PAKECHUS;

— TMPEACTaBIAThH Pe3yIbTaThl PELICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMSI, IPOEKTA,
CaMOCTOSITENILHO BEIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1a4 MTPEe3eHTAIMN U 0COOEHHOCTEN
ayJIuTOPHH.

CorpyaHunuecTBo:

— TIOHHMMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHON U WHAUBUYAIbHON pabOThI IPU pEIIeHUU
yueOHBIX MaTeMaTHYECKUX 3a71ay;

— TPUHUMATH 1IeJIb COBMECTHOM JeSITENbHOCTH, IJIAHUPOBATH OPTraHU3alMI0 COBMECTHOM padoThI,

pacrmpenenaTh BUIAbI padoT, TOTOBAPUBATHCS, OOCYKIaTh MPOIECC U Pe3yIbTaT paboThl; 00001IaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

— YYacTBOBAaTh B IPYNIOBBIX (popmax paboTh (00CYykIeHNsI, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U
ap.);

— BBIIIOJHATH CBOIO HacCTh pa6OTI)I U KOOPAUHHUPOBATHE CBOU I[CﬁCTBHH C IPYIruMHU 4JICHAMH KOMaHbI;

— OILICHMBATh KAY€CTBO CBOETO BKJIaJa B OOIINIA IPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvhuvie pecynamuensle oelicmsus odecneuusarom oopmMuposanie cmMovlCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszauus:



CaMOCTOSTENILHO COCTABIIATH IIJIaH, aJITOPUTM PEIICHUS 3a/1a4u (MM €T0 YacTh), BRIOUPaTh CIIOC00
peleHust ¢ y4ETOM UMEIOIIUXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpPMAIIHH.

CaMOKOHTPOJIb:

— BJAJETh CIOCO0aMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U Pe3ybTaTa pelieHus

MaTeMaTHUECKOM 3aJ1auH;

— IMPEIBUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PELIECHUH 3a/1a4U, BHOCUTh KOPPEKTUBEI B
JESTeIbHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, HAAEHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEH;

— OILICHUBATh COOTBETCTBHE PE3yJIbTaTa I€ATEIbHOCTH OCTABICHHON LENH U YCIOBUIM, OOBACHATD
MPUYMHBI JOCTHKCHHSI WIK HETOCTHKEHUS 1IeTTH, HAaXOAUTh OIMIUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenune yueOHOTO Kypca «Anredpay 8 Kiacc JOMKHO 00ECTIeUnBaTh TOCTHKEHUE CIISTYIOIIIX

MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

Yucyia v BEIYHCICHUA

Hcnonp30BaTh HadajabHBIE IPEACTABICHUS O MHOKECTBE NECUCTBUTENBHBIX YUCEN I CPAaBHEHMS,
OKPYTJICHUS U BBIYUCIICHHI; H300paXkaTh AEHCTBUTEIbHBIC YHCIa TOYKAMH Ha KOOPIMHATHOM MPSMOH.

[TpuMeHATH MOHATHE apUPMETUYECKOTO KBaAPATHOTO KOPHS; HAXOUTh KBapaTHbIC KOPHH, UCTIOIb3Ys
pU HEOOXOAMMOCTH KaJIbKYJISATOP; BBITOIHATH MPEe0oOpa30BaHMs BRIPAKEHUH, COIepKAIUX KBaJpaTHbIC
KOpHHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb30BatTh 3amucy OONBIIMX M MaJIbIX YHCET ¢ TOMOIIBIO NIECATUYHBIX Apobel u crenenel yucna 10.

AsredOpanyeckue BbIpaKeHUst

[IpuMeHSTh MOHSATHE CTENIEHU C LIETBIM [TOKa3aTesIeM, BBIIOIHATH MPeoOpa3oBaHuUs BRIPAXKECHUIH,
COJIEp>KaIlINX CTETIEHHU C IIeJIbIM IOKa3aTeeM.

BrITIOHATH TOXIECTBEHHBIE TIPE0OPa30BaHUS PAIMOHAIBHBIX BRIPAKECHUH HA OCHOBE MTPaBUJI ICHCTBHI
HaJl MHOTOWICHAMH M aJITeOpandecKUMH APOOSIMHU.

PacknaapiBaTh KBaapaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumensTh mpeoOpa3oBaHus BIPAXKEHUHN 7S peIlIeHUs pa3InYHbIX 3a7]a4 U3 MAaTEMaTHKU, CMEKHBIX
MPEIMETOB, U3 peallbHON MPAKTUKH.

YpaBHeHMSI H HEpPaBeHCTBA

Pemrate ivHEHBIE, KBaJpaTHBIC YPABHEHUS U palliOHAJIbHBIC YPABHEHM S, CBOIAIIUECA K HUM, CHCTEMBbI
JBYX YPaBHEHUHU C JBYMs IIEPEMEHHBIMU.

IIpoBoaNTH IIpOCTENILINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpaduUecKuX MpeacTaBIeHHH (YCTaHABIMBAaTh, UMEET JIM yPaBHEHUE WIIM CUCTEMA YPAaBHEHHUN pPELICHHUS,
€CJIM UMEET, TO CKOJIbKO, U TIP.).

[Tepexoauth OT cioBECHON (GOPMYITHPOBKH 3a/1a4H K e€ anreOpandeckoi MO ¢ TOMOIIBIO COCTABIICHUS
YPAaBHEHUs UM CUCTEMBI YPAaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4u
IIOJIyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JUJIsl CPABHEHUs, OLIEHKH; PEIaTh JMHEHHbIC HEPABEHCTBA C
OJTHOM MEepEeMEHHON U UX CUCTEMBI; JaBaTh rpa(pUuecKyro WILTIOCTPAIIMIO MHOXKECTBA PEIICHNI HEPABEHCTBRA,

CHUCTCMbI HCPABCHCTB.



DOyHKUUHA

[Tonumars U UcMoNb30BaTh (YHKIIMOHATIBHBIE IOHATHUS U S3bIK (TEPMHUHBI, CHMBOJIHYECKHE 0003HAUEHU );
OTpeeNATh 3HaueHne (YHKIUH 110 3HAaYCHHIO apIyMEHTa; ONpeAeNsaTh CBOMCTBAa QYHKIUHU 1O €€ rpaduky.

Crpouts rpadpuku seMeHTapHbIX GyHKIUN Buaay =k/x , y =x2 y= X3, y=\/x, y= IxI; onuckiBath
CBOMCTBa YHCIIOBON (YHKIHH MO €€ rpaduky.



TEMATHYECKOE INIAHUPOBAHUE

KOHTPOJIb;

Ne HaumenoBanue pa3sjiesioB H TeM NPOrpaMMBbI KosmuecTBo yacoB Jata Buabl 1esiTeIbHOCTH Bupel, DJIeKTPOHHBIE
n/n HM3y4eHHsl ¢opmbl (uudposnbie)
BCEro | KOHTPOJbHBIE | MPaKTHYeCKHe KOHTPOJIs o6pasoBaTe/bHbIe
padoTbl padoThI pecypcsi
Paznen 1. Yncaa u Berunciaenns. Kpaaparubie KopHH
1.1. | KBagparHblif KOpeHb U3 UHCIA. 1 0 0 DopMyIHpoBaTh ONpEEICHUE KBAAPATHOrO KOPHS M3 YUCIIa, apU(PMETHIECKOTO Vernbrii
KBaJIpaTHOTO KOPHS; 0IIpoc; 1. dnevnik.ru
IMuceMeHHBIH 2.
KOHTPOJIb; https://resh.edu.ru/
1.2. | Ionarue 06 uppanuoHaILHOM YHCIIE. 1 0 0 CpaBHHUBATh U YNOPSIOUMBATH PALHOHATBHbBIC M HPPALIMOHANILHBIE YHCIIA, VeTablit dnevnik.ru
3aIMCaHHbIe C TOMOIIBIO KBaAPATHBIX KOPHEH; or1poc;
1.3. | Jecatuunble npuOIMKEHUS UPPALUOHANBHBIX YUCEIL. 1 0 0 [IpuMeHATS omepalyio U3BICUCHHS KBAAPATHOIO KOPHSA M3 YHCIA, UCIONb3Ys [TuceMmeHHBII dnevnik.ru
TIPH HEOOXOIMMOCTH KaJbKYIISATOD; KOHTPOJIb;
1.4. | [leiictBuTeNbHBIE YHCTIA. 1 0 0 3HAKOMHTBCS C UCTOPHEH Pa3BUTHA MaTEMaTHKY, VeTblit dnevnik.ru
or1poc;
1.5. | CpaBHeHue neiHCTBUTETBHBIX YHCEI. 1 0 0 CpaBHHUBATh U YNOPSI0UMBATH PALHOHATBHbBIC M HPPALIMOHANILHBIE YHCIIA, IMuceMmenHBIiH dnevnik.ru
3aIMCaHHbBIC C TOMOIIBIO KBAJPATHBIX KOPHEH; KOHTPOJIb; https://resh.edu.ru/
1.6. | Apudmernueckuii KBaapaTHbI KOPEHb. 1 0 0 BbInonHATH NpeoOpa3oBaHus BHIPAKECHUIH, COAEPIKALINX KBAAPATHbIC KOPHU. Vernbrii dnevnik.ru
BbIpaxaTh HepeMEHHbIC M3 F€OMETPUUECKUX U (PU3NUECKUX (GopMyI; or1poc; https://resh.edu.ru/
[TuceMmeHHBII
KOHTPOJIb;
1.7. | YpaBHeHue Buga x2 =a. 3 0 0 HccnenoBarh ypaBHEHHE X2 = a, HAXOAUTh TOYHBIC M MPHOIMKEHHBIE KOPHU VYcrHblii dnevnik.ru
npu a > 0; or1poc; https://resh.edu.ru/
[TucemeHHbII
KOHTPOJIb;
1.8. | CaoiicTBa apu(pMETHIECKHX KBaJpaTHBIX KOPHEH. 3 0 0 HccenenoBarh cBOICTBA KBapaTHBIX KOPHEH, IPOBO/ISI YUCIIOBBIE VYcrHblii 1. dnevnik.ru
9KCHEPUMEHTHI C HCIIOIb30BAaHHEM KalbKYJISTOpa (KOMIIBIOTEpa); orpoc; 2.
[TuceMeHHBII https://resh.edu.ru/
KOHTPOJIb;
1.9. | TlpeoGpazoBanue YMCIOBBIX BBIPAXKEHHIT, CO JepiKAIIHX 3 1 0 BerauciaTe 3HaUCHHS BHIPAXKEHUH, COAEPKAINX KBaJPATHBIC KOPHH, KoutpomnpHas 1. dnevnik.ru
KBa/IpaTHbIC KOPHU HCTIONB3YS MPU HEOOXOMMOCTH KaJIbKYJISTOP; pabora; 2.
https://resh.edu.ru/
4. https://math8-
vpr.sdamgia.ru/
Hroro no pazaeny 15
Paznen 2. Yucaa u Berunciaennsi. CTeneHb ¢ HeJIbIM MOKa3aTeaeM
2.1. | Cremnenb ¢ LeIbIM MTOKa3aTeNIeM. 1 0 0 DopMyITpOBaTh ONpE/IEICHIE CTEIEeHH C IENIBIM MOKa3aTeNeM; VYernsrii dnevnik.ru
oIpoc;
ITncemeHHBIIH




2.2. CraHgapTHas 3alUCh YHCIA. IpeacTaBisiTh 3aIMCh OONBIIMX U MAJIbIX YKMCET B CTAHAAPTHOM BHJIE; VcTHbIT 1. dnevnik.ru
or1poc; 4. https://math8-
IMucemennsiii | vpr.sdamgia.ru/
KOHTPOJIb;
2.3. | Pa3meps! 00beKTOB OKpYIKAIOMIEro Mupa (oT Hcronp30BaTh 3aMUCh YUCEN B CTAHAAPTHOM BHJIE IS BRIDAKEHHS Pa3sMepOB VYerHblit dnevnik.ru
2JIEMEHTAPHBIX YaCTHUIL IO KOCMUYECKHX 00BEKTOB), 00BEKTOB, NIUTEIBHOCTH TPOLECCOB B OKPYXKAOLIEM MHPE; 0IIpoc;
JUIITEILHOCTD HPOLIECCOB B OKPY)KAIOIIEM MHUPE.
2.4. | CoiicTBa CTeNneHN C LEIbIM OKa3aTeNIeM IIpuMeHsTh CBOMCTBA CTENEHM Ul IIPeoOPa30BaHMs BBIPAKCHUI, CONEPIKALIIX Verubrit 1. dnevnik.ru
CTEIEHH C LIEJIBIM [0Ka3aTeleMm; orpoc; 2.
[TuceMmeHHBII https://resh.edu.ru/
KOHTPOJIb; 4. https://math8-
Kourposnsnast | vpr.sdamgia.ru/
pabora;
Hroro no paznemy
Pa3nen 3. Anredpanyeckne Bbipaxenus. KBaapaTusiii Tpéxuie
3.1. | Ksagparuslii TpéxuieH. Pacno3naBaTh KBaZpaTHBIA TPEXUIIEH, yCTaHABINBATL BO3MOKHOCTh €I0 Yerubrit 1. dnevnik.ru
Pa3yIoKeHHsT Ha MHOXKHTEIIH; oI1poc; 3. https://uchi.ru/
3.2. | PaznoxkeHue KBagpaTHOTrO TPEXWICHA HA MHOKHUTEIN PacknazipiBaTh Ha MHOXKMTENH KBaJAPATHEIH TPEXUIEH ¢ HEOTPULATEIbHBIM VYernbrit 1. dnevnik.ru
JUCKPHMHHAHTOM; or1poc; 2.
ITuceMeHHBII https://resh.edu.ru/
KOHTPOJIb;
KontponbHas
pabora;
TECTHPOBAHHUE;
Hroro no paznemy
Paznen 4. AnredGpandeckue BbIpazkeHHsi. Asredpandeckasi 1podb
4.1. | AnreGpandeckast 1poOb. 3amuchiBaTh anreOpandecKie BHIPayKCHS; VYcrubiit dnevnik.ru
oIpoc;
4.2. | JdomycTumble 3HAUSHHS NEPEMEHHBIX, BXOAANINX B HaxoauTs obnacTh onpezesieHus: palioHaIBHOTO BBIPAXKEHNUS; IMuceMeHHBIIH 1. dnevnik.ru
anreOpanyecKue BBIPAKCHHS. KOHTPOJIb; 3. https://uchi.ru/
4.3. | OcHOBHOE CBOWCTBO airedpamvecKoil qpoou. DopMyIpoBaTh OCHOBHOE CBOMCTBO areOpandeckoi Apody U MPUMEHSTh ero VYcrHblii 1. dnevnik.ru
Ut IpeoOpa3oBaHus Ipoodeii; or1poc; 2.
[TuceMeHHbBII https://resh.edu.ru/
KOHTPOJIb;
4.4. | Cokpamenune apobeid. BhInoHATE JeHCTBUS ¢ anreOpandecKUMH JApOOsSMU; VYcrHblii 1. dnevnik.ru
o1npoc; 2.
[TuceMmeHHBII https://resh.edu.ru/
KOHTPOJIb;
4.5. | Crnoxenue, BBIYUTAHUE, YMHOKCHUE U JICJICHHE BhInoHATE JeHCTBUS ¢ adreOpandecKuMH JpOoOsSMU; YcrHblit 1. dnevnik.ru
anrebpanyeckux Apooeit. oI1poc; 2.
IMucemennpni | https://resh.edu.ru/
KOHTPOJIb; 4. https://math8-

vpr.sdamgia.ru/




4.6. | IlpeoOpa3oBaHue BBIPAXKCHHUH, COACPIKAIIMX 4 IpuMeHsTh Mpeodpa3oBaHust BEIPAKCHUIT sl PEICHUs 3a1a4; ITucbMeHHBIH 1. dnevnik.ru
anredpanyeckue Jpodu. KOHTPOJIb; 4. https://math8-
Kourposnsnast | vpr.sdamgia.ru/
pabora;
Hroro no pazneny 15
Pa3nen 5. Ypasnenusi u nepaBencrsa. KBagapatnbie ypaBHenus
5.1. | KBagparHoe ypaBHeHHE. 1 Pacrio3HaBaTh KBaJpaTHbIC ypaBHECHHS, VerHbrit dnevnik.ru
orpoc;
5.2. | HemonHoe kBagpaTHOE ypaBHEHHE. 2 3amceBaTh GopMyiTy KOpHEH KBaJpaTHOTO YpaBHEHHMS; PeIIaTh KBapaTHbIC ITuceMeHHsbIiH 1. dnevnik.ru
YypaBHEHHS! — IIOJIHBIC U HEIOJIHBIC, KOHTPOJIb; 2.
https://resh.edu.ru/
5.3. | ®opmyna KopHel KBaJpaTHOTO ypaBHEHUSL. 3 3amckBaTh GopMyiTy KOpHEH KBaJpaTHOTO YpaBHEHHMS; PeIIaTh KBapaTHbIC VYcrHblit 1. dnevnik.ru
YypaBHEHHSI — IIOJIHBIC U HEIOJIHEIC, o1poc; 2.
IMucemennsiit | https:/resh.edu.ru/
KOHTPOJIb; 4. https://math8-
vpr.sdamgia.ru/
5.4. | Teopema Buera. 2 dopmynposark TeopeMy Buera, a Takxke 00paTHYIO TeopeMy, IPUMEHSTh 3TH VYcrHblit 1. dnevnik.ru
TEopeM JUlsl PeLICHUs 3a/1ad; ompoc; 2.
ITucemenHsbIi https://resh.edu.ru/
KOHTPOJIb;
5.5. | Pemenue ypaBHEHUH, CBOASIIMXCS K KBaJAPAaTHBIM. 2 PemraTe ypaBHeHUs, CBOASIIMECS K KBaJPaTHBIM, C TIOMOMIBIO Tpeodpa3oBaHuUii IMuceMeHHBIH 1. dnevnik.ru
U 3aMEHOIl TepeMeHHOH’; KOHTPOIIb; 2.
https://resh.edu.ru/
5.6. | Ilpocreiimme npoOGHO-panMOHANIBHBIE YPaBHEHHMS. 2 PemraTe ypaBHeHUs, CBOASIIMECS K KBaJPaTHBIM, C TIOMOMIBIO Tpeodpa3oBaHuUii IMuceMeHHBIH 1. dnevnik.ru
1 3aMEHOI NIepeMEeHHOI; KOHTPOJIb; 2.
https://resh.edu.ru/
5.7. | Pemenue TekCTOBBIX 3a/1a4 C TOMOIIBIO KBAJPATHBIX 3 PemaTh TeKCTOBBIE 3a/1a4N ANTeOPanUECKUM CIIOCOOOM: TIEPEXOUTh OT IMuceMeHHBIH 1. dnevnik.ru
ypaBHEHHUI CIIOBECHON (hOPMYITMPOBKHM YCIOBHUSI 33faui K ajredOpandeckoil MOJenu IyTéM KOHTPOJIb; 4. https://math8-
COCTaBJICHUSI yPaBHEHHSI; PEIIaTh COCTABICHHOE ypaBHEHHE; HHTEPIPETUPOBATH Koutponenast | vpr.sdamgia.ru/
pe3ynbTar; pabora;
Hroro no pazaeny: 15
Pa3zpen 6. YpaBuenusi u HepaBeHcTBa. CucTeMbl ypaBHEeHUI
6.1. | JluneiiHoe ypaBHEHUE C AByMSI TIEPEMEHHBIMH, €TI0 2 CrpouTtb rpaduKy JIMHEHHBIX ypaBHEHUH, B TOM YHCIIE UCIIOJB3Ys LH(PPOBbIC ITuceMeHHbIH 1. dnevnik.ru
rpad¥K, IpUMepsl pelIeHNs YPaBHEHUH B LIEJIbIX YUCIIAX. pecypcsr; KOHTPOJIb; 2.
https://resh.edu.ru/
6.2. | Pemenue cucrem ABYX JIMHEHHBIX YpaBHEHUH ¢ JIBYMs 2 PemiaTh cucTeMsl IByX JUHEHHBIX YpaBHEHUi C JIBYMs epeMEHHbIMH IMuceMeHHBIH 1. dnevnik.ru
TIePEeMEHHBIMHU. MIOJICTAHOBKOW U CIIO’KEHUEM; KOHTpOIIb; 2.
https://resh.edu.ru/
6.3. | IIpumepsl perieHus: CHCTEM HEIMHEHHBIX ypaBHEHUH C 3 Paznuuare napamienbHble U HEPECeKAOIUecs MPsAMbIE 110 UX yPaBHEHHAM; [TuceMeHHBII 1. dnevnik.ru
JIBYMSI TIePEMEHHBIMH. KOHTPOJIb; 2

https://resh.edu.ru/




6.4. | I'pacdudeckast nHTEpHIPETALMS YPABHEHUS C ABYMS 2 ITpuBoAUTH rpadueCcKyr0 HHTEPIPETALHIO PEUICHHS YPABHEHHS C IBYMSI ITuceMmenHsIi 1. dnevnik.ru
TepEeMEHHBIMHI U CHCTEM YPAaBHEHHUH C JIBYMS MEPEMEHHBIMHE M CHCTEM yPaBHCHHUH C JABYMS HEPEMCHHBIMH; KOHTPOJIb; 2.
TIepEeMEHHBIMH. https://resh.edu.ru/
6.5. | Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM 4 PemaTh TeKCTOBBIE 331aUM ANreOpanvecKhM CIIocodoMm; IMuceMeHHBIH 1. dnevnik.ru
ypaBHEHHil KOHTPOIIb; 2.
Kontponenas | https://resh.edu.ru/
pabora; 4. https://math8-
vpr.sdamgia.ru/
Hroro no pasznemny: 13
Paznes 7. YpaBHeHus u HepaBeHcTBa. HepaBeHncTBa
7.1. | YncnoBble HepaBeHCTBA M UX CBOWCTBA. 3 DopMyIHpOBaTh CBONCTBA YHCIOBBIX HEPABEHCTB, HILTIOCTPUPOBATh HX Ha VYerusrit 1. dnevnik.ru
KOOP/IMHATHOI MPSIMOH, TOKa3bIBATh aIreOpanveck; ompoc; 2.
ITucemennsiit | https:/resh.edu.ru/
KOHTPOJIb;
7.2. | HepaBeHCTBO C O/IHOI ITEpEMEHHOI. 1 IIpuMeHsTH cBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a7ay; Yerublit 1. dnevnik.ru
oI1poc; 2.
https://resh.edu.ru/
7.3. | Jluneiinble HepaBeHCTBA C OJHOM IEPEMEHHOW M MX 3 Pemate nuHelHBIC HEPABEHCTBA C OIHOI MEPEMEHHOI, H300pakaTh perieHne ITucemenHsIit 1. dnevnik.ru
pelieHue. HEpPaBEHCTBA HA YMCIIOBON MPSMON; KOHTPOIIb; 2.
https://resh.edu.ru/
7.4. | Cucrembl JIMHEHHBIX HEPABEHCTB C OJHON MepeMeHHOH n | 2 PemaTh cHcTeMbI JIMHEHHBIX HEPABEHCTB, H300paXkaTh PEIICHUE CHCTEMbI IMuceMeHHBIIH 1. dnevnik.ru
HX pEIICHuE. HEpPaBEHCTB HA YHCIIOBOH MPSIMOI; KOHTpOIIb; 2.
https://resh.edu.ru/
7.5. | M3obpaxkenue peleHus JIMHEHHOT0 HEpaBeHCTBA U HX 3 PemaTh cHcTeMbI JIMHEHHBIX HEPABEHCTB, H300paXkaTh PEIICHUE CHCTEMbI IMuceMeHHBIH 1. dnevnik.ru
CHCTEM Ha YHCJIOBOH MpsMOoif HEPaBEHCTB Ha YHCIIOBOH MPSIMOI; KOHTPOJIb; 4. https://math8-
Kourtponenast | vpr.sdamgia.ru/
pabora;
Hroro no paszeny: 12
Pa3nen 8. ®ynkuuu. OcHOBHBIE MOHATHS
8.1. | Ilonsatue pynkunu. 0.5 Hcnonb3o0BaTh QYHKIHMOHATIBHYIO TEPMHUHOJIOTHIO U CHMBOJIHKY; VYerHblit 1. dnevnik.ru
o11poc; 2.
https://resh.edu.ru/
8.2. | Obnactb onpeaeneHus 1 MHOXKECTBO 3HAUCHUI 0.5 BblunciaTh 3HaueHUs (YHKIMIA, 3a1aHHBIX (opMyTaMu (IIPU HEOOXOAUMOCTH Verubrit 1. dnevnik.ru
GbyHKIMH. HCIIOJIb30BATh KAJIBKYISATOP); COCTABIISTH TAOIUIIBI 3HAYCHUH (DYHKIINY, oI1poc; 2.
ITucemennsiii | https:/resh.edu.ru/
KOHTPOJIb;
8.3. | CnocoGbl 3amanust GyHKIHIA. 1 Vcnonb30BaTh (QYHKIHOHATIBHYIO TEPMUHOIOTHIO U CHMBOJIHKY; YcerHblii 1. dnevnik.ru
or1poc; 2

https://resh.edu.ru/




8.4. | I'paduk dynkumn. 1 0 OrnuchIBaTh CBOMCTBA (DYHKIMH HAa OCHOBE €& rpad)U4ecKoro InpeacTaBIeHHs; YcrHsiit 1. dnevnik.ru
oInpoc; 2.
ITuceMeHHBII https://resh.edu.ru/
KOHTPOJIb;
8.5. | CnoiictBa QyHKIMH, HX OTOOpaXeHHE Ha 2 1 HccenenoBarh npuMepsl TpaMKoB, OTPAKAIOMINX PeasTbHbIC MPOLECCH U KonTposbHas 1. dnevnik.ru
rpaduke SIBJICHUSL; pabora; 4. https://math8-
vpr.sdamgia.ru/
Hroro no pasznemny: 5
Paznen 9.®@yukuun. YncioBbie GyHKIUH
9.1. | Yrenue n nocrpoeHue rpaguKoB HYHKIHUIMA. 1 0 HaxoauTb ¢ nmomornpio rpaduka GyHKINH 3HAYCHHE OJTHOW 3 VYcrHblii 1. dnevnik.ru
paccMaTpHBaeMbIX BEIMYUH [0 3HAYCHHUIO IPYTrOi; o11poc; 2.
[TuceMeHHBII https://resh.edu.ru/
KOHTPOJIb;
9.2. | Ipumeps! rpadgukoB QyHKIHI, OTpaKAIOIIHUX peaTbHbIC 1 0 OnwuchIBaTh XapakTep U3MEHEHHs OTHOI BEJIMYMHBI B 3aBUCUMOCTH OT ITuceMeHHbIIH 1. dnevnik.ru
TIPOLIECCHL. HU3MEHEHUs IPYToi; KOHTPOIIb; 2.
https://resh.edu.ru/
9.3. | ®OyHKIUH, ONMHUCHIBAIONINE TPSIMYIO U 00PaTHYIO 1 0 Pacrio3naBaTh BHJIbI H3y4aeMbIX (yHKIUIH; VYerbiit 1. dnevnik.ru
MPOHOPLUUOHANIBHBIC 3aBUCHMOCTH, HX IpaduKu. oIpoc; 2.
https://resh.edu.ru/
9.4. | I'mnep6ona. 2 0 IpumensTs MPOBBIE pecypchl JUTs MOCTPOCHHS rpaguKoB (HYHKIINIA; 3ayver; 1. dnevnik.ru
2.
https://resh.edu.ru/
9.5. | I'paduk pynkmm y = x2. 2 0 IpumensTs MPOBBIE pecypchl JUTs MOCTPOCHHS rpaguKoB (HYHKIINIA; 3ayver; 1. dnevnik.ru
2.
https://resh.edu.ru/
9.6. | Oyakmum y =x% y =x3, 2 1 IToka3piBaTh CXeMaTHYECKU TOJIOKEHHE HA KOOPAMHATHOH IUIOoCKocTH rpadukoB | [TuceMeHHBIH 1. dnevnik.ru
y:\/x, y=IxI; rpaduyeckoe peleHne ypaBHEHHI U CHCTEM ¢yHnkumit Buaa: y= x2, y = X3,y=KOpeHb KBaApaTHbIi M3 X, y = I x I; KOHTPOJIb; 2.
ypaBHEHHI Kontponsnas | https:/resh.edu.ru/
padora;
Hroro no paszeny: 9
Pa3nen 10. IloBTopenne u 00001menne
10.1. | TloBTOpEeHNE OCHOBHBIX TTOHSTHII 1 METOJIOB KypcoB 7 1 8 | 6 1 Ocy1ecTBIATh CAMOKOHTPOJI BHITOJIHAEMbIX JASHCTBHI U CAMOIIPOBEPKY VYerusrii 1. dnevnik.ru
KJIaccoB, 0000IIeHHEe 3HAHHH. pe3yibTaTa BBIYMCIICHHUIT, IPeoOpa30BaHuil, MOCTPOCHHH; oIIpoc; 4. https://math8-
IMucemennslii | vpr.sdamgia.ru/
KOHTPOJIb;
BIIP;
Hroro no paszeny: 6
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 10







HNOYPOYHOE NNTAHUPOBAHUE

Ne | Tema ypoka KoauuyecTBo yacon Jarta Buawl,
n/n u3ydenus | popmbi
BCEro | KOHTPOJIbHbIC | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI
1. | KBagpaTHbIil KOpEHb U3 YHUCTA. 1 0 0 Verusrii
0Ipoc;
ITucemenHbIi
KOHTPOJIb;
2. | IoHsTHE 00 MPPALMOHAIILHOM YHUCIIe 1 0 0 Verapiid
0o1poc;
3. | HecstuuHble NpUOIIKEHUS UPPALlMOHAIBHBIX YUCEIL. 1 0 0 IIucemenHbIi
KOHTPOJIb;
4, JleficTBUTENIbHBIC YHUCIIA. 1 0 0 VcTHBIN
OIIpoC;
5. | CpaBHeHHE NEUCTBUTEIbHBIX YHCEIL. 1 0 0 IIncemenHbIN
KOHTPOJIb;
6. | Apudmerndeckuil KBaapaTHbI KOPEHb. 1 0 0 YcrHbli
0IIpoC;
IIncemenHsbIH
KOHTPOJIb;
7. | YpaBHenue Buza x2 = a. 1 0 0 IIncemennbIi
KOHTPOJIb;
8. | YpaBHenue Buza x2 = a. 1 0 0 IIncemennbIi
KOHTPOIIb;
9. | YpaBHeHue Buza x2 = a. 1 0 0 IIncemenHsbIf
KOHTPOJIb;
10. | CpoiicTBa apuMeTHYECKUX KBaAPATHBIX KOPHEH 1 0 0 YcrHbli
oIpoc;
IIncemenHsbIi
KOHTPOJIb;
11. | CpoiicTBa apuMeTHYECKUX KBaIPATHBIX KOPHEH 1 0 0 IIucemenHbIi
KOHTPOJIb;
12. | CpoiicTBa apuMeTHYECKUX KBaIPATHBIX KOPHEH 1 0 0 IIucemenHbIi
KOHTPOJIb;
13. | IIpeoGpa3zoBaHre YHCIOBBIX BBIPAXKEHHUH, CO IEPIKAIUX 1 0 0 IIncemenHsbIf
KBaJIpaTHbIE KOPHU KOHTPOJIb;
14. | IlpeoGpa3oBaHre YHCIOBBIX BBIPAXKEHHUH, CO IePIKAIUX 1 0 0 IIncemenHsbIi
KBaJIpaTHbIE KOPHU KOHTPOJIb;
15. | KonrponbHas padora Ne 1 o reme "Yucna. Beruucienus. 1 1 0 KonTponsnas
KBanpatHbie kopHI" pabora;
16. | CreneHs ¢ LiesIbIM TIOKa3aTeneM 1 0 0 VYcerablii
OIIpoC;
IIncemeHHsbIH
KOHTPOJIb;
17. | CranmapTHas 3aniCh YHCTA. 1 0 0 Verusrii
OIIpOC;
IIncepmeHHbIN

KOHTPOJIb;




18. | Pa3amepnl 00BEKTOB OKpYXArOIIETro MUpa (OT AIIEMEHTAPHBIX Verapiid
YaCTHUI] 0 KOCMUYECKUX 00BEKTOB), JITUTEIBHOCTh or1poc;
MIPOLIECCOB B OKPYKAIOIIEM MHUPE.

19. | CoiicTBa cTeneHH C 1ebIM rokaszareneM. [Ipoussenenue, YTl
YaCTHOE CTEHEHEN. ompoc,

IIncemenHsbIH
KOHTPOJIb;

20. | CpoiicTBa cTeneHH ¢ LeNbIM IoKa3arenaeM. Bo3enenue YTl

CTEINEHH B CTEIICHb. oIpoc;
IIncemennbIit
KOHTPOJIb;

21. | CpoiicTBa cTeneHH ¢ LeNbIM NToKa3areaeM. Bo3eenenue VYcerablii

MPOU3BE/ICHUS U YAaCTHOTO B CTEIIEHb. 0IIpoc;
IIncemenHsbIH
KOHTPOJIb;

22. | KonrponbHas pabora Ne 2 o Teme "Hucna 1 BBIYUCIEHUS. Kountponsnas
Cremnens ¢ 1eiaspIM nokaszarenem" paborta;

23. | KBagpaTHblii TpEXUIIEH. YcrHbii

0IIpoc;

24. | PaznoxxeHue KBaJpaTHOrO TPEXUIEHA HA MHOXKUTEIN IIucemenHbIi

KOHTPOJIb;

25. | Pa3znoxenne kBaApaTHOTO TPEXUICHA HA MHOKHUTEIU IIncemennbIi

KOHTPOJIb;
26. | Pa3noxenne kBaApaTHOTO TPEXUICHA HA MHOXKHUTEIU IIncemennbIi
KOHTPOJIb;

27. | KonrponbHas pabora Ne 3 o reme "Anrebpanveckue TecrupoBanue;
BeIpakeHust. KBanparusiii Tpexwien"”

28. | AnreGpanueckas JpoOb. YcrHbli

01poc;

29. | JomycTrMble 3HaUeHNS IEPEMEHHBIX, BXOSIINX B IIncemennbIi
anreOpanvecKue BEIPaXKeHUsL. KOHTPOJIb;

30. | OcHOBHOE CBOMCTBO anredpanyeckon qpoou. ITuceMeHHbIi

KOHTPOJIb;

31. | OcHOBHOE CBOMCTBO ayireOpanydeckon qpoou. ITuceMeHHbIi

KOHTPOJIb;
32. | Cokparenue npobeit YcrHblit
0IIpoc;
IIncemenHsbIH
KOHTPOJIb;
33. | Coxpaienue n1pobeit ITuceMeHHbIi
KOHTPOJIb;
34. | Cokparenue npobeit ITuceMeHHbIH
KOHTPOJIb;
35. | CnoxxeHue, BbIUNTaHUE alreOpandecKux qpooeil. YTl
0IIpoc;
IIncemenHsbIH
KOHTPOJIb;
36. | CnoxeHue, BBIUNTAHUE ANTeOpandecKux qpooeii. IIncemennbIi

KOHTPOJIb,




37. | YMHOXCHHE U JIeJICHUE aJIreOpandecKux qpooeii. VYcrHblit
o1poc;
IIncemeHHbIH
KOHTPOJIb;

38. | YMHOXeHue U ieieHue anredpandeckux qpooeit. IIncemenHsbIi
KOHTPOJIb;

39. | IIpeoOpa3zoBaHue BBIpAKEHHI, COACPIKAIINX IIncemennbIi
anreOpanveckue ApoOH. YIpoIeH!e BEIPAKEHHUMA. KOHTPOJIb;

40. | IIpeoOpa3zoBaHue BbIpAXKEHUH, COIEPKALINX IIncemenHsbIH
anreOpandeckue apodu. IIpeoOdpazoBanue BeIpaKeHUH 115t KOHTPOJIb;
peleHus 3a/1a4.

41. | IIpeoOpazoBaHue BHIPAKECHUH, COIEPKALINX IIncemennbIi
anreOpanueckue 1podu. BripaxeHue nepeMeHHbIX 13 KOHTPOJIb;
(hopmyn (pusznvecKknx, reoOMeTpUUECKHX, OTTMCHIBAIOIINX
OBITOBBIE CUTYAIIH)

42. | KonrponbHas pabora Ne 4 o reme "Anrebpanueckue Konrponsnas
BhIpakeHHs. AnreOpanueckas 1poos" paborta;

43. | KBagpaTHOE ypaBHEHHE. YerHbii

oIpoc;

44. | HemomHoe KBaipaTHOE YpaBHEHHUE. IIncemenHsbIf

KOHTPOJIb;

45. | HemosiHOE KBaipaTHOE YpaBHEHHUE. IIncemenHsbIH

KOHTPOJIb;
46. | ®opMyia KOpHEH KBapaTHOI'O ypaBHEHUS. YcrHbli
oIpoc;
ITuceMenHbIi
KOHTPOJIb;
47. | ®opmMyina KOpHEH KBaIpaTHOTO YpaBHEHHSI. IIncemenHsbIf
KOHTPOJIb;
48. | ®opmymna KOpHEN KBaIPaTHOTO YPAaBHEHUSI. IIncemennbIi
KOHTPOJIb;
49. | Teopema Buera. YTl
o1poc;
ITuceMenHbIi
KOHTPOJIb;
50. | Teopema Buera. IIncemennbIi
KOHTpOJIb;

51. |PemeHue ypaBHEHU, CBOAAIIUXCS K TMHEHHBIM IIucemennbIi
UKBaJPATHBIM. KOHTpOJIb;

52. | Pemenue ypaBHEHHH, CBOISIINXCS K KBAAPATHBIM. IIncemennbIi
BukBangpaTtHble ypaBHEHUS. KOHTPOJIb;

53. |Ilpocreiimme qpoOHO-palOHAIEHBIE YPaBHEHUSL. ITuceMeHHbIi

KOHTPOJIb;

54. | Ilpocreiimme qpoOHO-paIHOHAIEHBIC YPABHEHUSI. IIncemennbIi

KOHTPOJIb;

55. | Pemenue TeKCTOBBIX 3a/1a4 alreOpandeckuM crocooom: IIncemenHsbIf

HEPEXO OT CIIOBECTHOHN (HOPMYIMPOBKH YCIOBHS 3a1a4H K KOHTPOJIb;

anre6panquKoﬁ MOJCIIN IYTEM COCTABJICHUS YpaBHCHUS.




56. | Pemenne TEKCTOBBIX 33/1a4 C IOMOIIBIO KBaIPaTHBIX IIncemennbIi
ypaBHeHui. Mctopust pa3BUTUS anreOpsl. KOHTPOIIb;

57. | KonrponbsHas pabora Ne 5 o reme" YpaBHeHus u Konrponsnas
HepaBeHCTBa. KBajipaTHble ypaBHEeHUS" paborta;

58. | JIuneliHoe ypaBHEHHE C IByMs IEPEMEHHBIMH, €r0 IIncemenHsbIH
rpaduK, IpUMepHI PEIICHNs] YPaBHEHHH B IIEJIbIX YHCIIaX. KOHTpOJIb;

59. | JIuneliHoe ypaBHEHHE C IByMs IIEPEMEHHBIMH, €r0 IIncepmenHsbIH
rpaduk, MpUMepbI PEIICHNs] YPAaBHEHHH B IIEIIBIX YHCIIaX. KOHTPOIIb;

60. | PemeHue cucteM ABYX JMHEHHBIX YPaBHEHUM C IByMs IIucemenHbIi
[IEPEMEHHBIMHU. KOHTPOJIb;

61. | Pemenune cucreM ABYyX JIMHEHHBIX YPaBHEHHH C IBYMs IIucemenHbIi
[EPEMEHHBIMHU. KOHTPOJIb;

62. |IIpumepsl peleHUs] CUCTEM HENIMHEHHbIX ypaBHEHUI ¢ IIucemenHbIi
JIByMsl TIEPEMEHHBIMH. KOHTPOJIb;

63. | IIpumepsl peleHUs CUCTEM HENIMHEHHbIX ypaBHEHUI ¢ IIucemenHbIi
JIByMsl TIEPEMEHHBIMH. KOHTPOJIb;

64. |IIpumepsl peleHUs] CUCTEM HENIMHEHHbIX ypaBHEHU ¢ IIucemenHbIi
JIByMsl TIEPEMEHHBIMH. KOHTPOJIb;

65. | I'paduueckas uHTEpHpeTaL|sl yPABHEHHS C ABYMS IIncemennbIi
MIEPEMEHHBIMU U CUCTEM YPaBHEHHUH C KOHTPOJIb;
JBYMsI IEPEMEHHBIMU.

66. | I'paduyeckas uHTEpHIpETAL|sI YPABHEHHS C ABYMS IIncemennbIi
MIEPEMEHHBIMU U CUCTEM YPaBHEHHUH C KOHTpOJIb;
JBYMsI IEPEMEHHBIMU.

67. | Pemenne TEKCTOBBIX 33/1a4 C TIOMOIIBIO CUCTEM ypaBHEHHH. IIncemennbIi
AnreGpandeckuii crocoo. KOHTPOJIb;

68. | Pemenne TeKCTOBBIX 33/1a4 C TIOMOIIBIO CUCTEM ypaBHEHHH. IIncemennbIi
AnreGpandeckuii crocoo. KOHTPOJIb;

69. | Pemenne TEKCTOBBIX 33/1a4 € TIOMOIIBIO CHCTEM YPaBHEHUU IIncemennbIi

KOHTPOIIb;

70. | KonrponbHas padota Ne 6 o reme "YpaBHeHHS 1 KonTponsnas
HepaBeHcTBa. CucTeMbl ypaHeHUH" paborta;

71. | YucnoBble HEPABEHCTBA U UX CBOKCTBA. YcTHbli

0I1poc;

72. | YucnoBble HEPaBEHCTBA U UX CBOMCTBA. IIncemenHsbIf

KOHTPOJIb;

73. | YucnoBble HEPaBEHCTBA U UX CBOMCTBA. IIncemenHsbIH

KOHTpOJIb;

74. | HepaBeHCTBO ¢ OHOM TIepeMEeHHOMI YcrHbii

oIpoc;

75. | JIuneliHbIe HEPABEHCTBA C OJTHOM NEPEMEHHON U UX IIncemenHsbIH
pelieHue KOHTpOJIb;

76. | JIuneliHble HEpaBEHCTBA C OHOI NEPEMEHHON U UX IIncemenHsbIH
pelieHue KOHTpOJIb;

77. | Jluneiinple HEpaBeHCTBA C OJHOM EPEMEHHON 1 UX IIncemennbIi
peleHue KOHTPOJIb;




78. | CucteMbl TMHEWHBIX HEPABEHCTB C OJTHOM IIEpEMEHHON 1 IIncemennbIi
UX pelIeHne KOHTPOJIb;
79. | Cuctembl IMHEWHBIX HEPABEHCTB C OJJHOI NEpEMEHHON U IIncepmenHsbIH
HX pelIeHHe KOHTPOJIb;
80. | M3o0paxkeHue perieHus JIMHEHHOTO HEpaBEHCTBA U UX IIncemenHsbIH
CHCTEM Ha YHCJIOBOM MPSMOM KOHTPOJIb;
81. | M300pakeHue peleHus IMHEHHOr0 HEPaBEHCTBA U UX IIucemenHbIi
CHCTEM Ha YUCIIOBOH MpsIMOit KOHTPOJIb;
82. | KonrponbHas paborta Ne 7 o reme "YpaBHeHHS 1 Konrponsnas
HepaBeHcTBa. HepaBencTna'. paborta;
83. | Ilonsrue ¢pynkuuu. Odnacts onpeaeseHuss 1 MHOXKECTBO YTl
3Ha4eHUi QyHKUMU. OIIpoC;
ITuceMenHbIit
KOHTPOJIb;
84. | CnocoObl 3aganus QyHKIMH VYcrHbli
0I1poc;
85. | I'paduk pyHxmu. YTl
o1poc;
ITuceMenHbIi
KOHTPOJIb;
86. | CpoiicTBa (yHKIINH, UX OTOOpakeHHe Ha rpaduke. VYcrHbi
0I1poc;
87. | KonrponbHas pad6ota Ne 8 o teme "®ynkiuu. OCHOBHBIC TectupoBanue;
noHsATHA"
88. | Urenue u nocTpoeHue rpapukoB GpyHKIIHA. VYcrHblit
OIIpoC;
IIncemenHbIH
KOHTPOJIb;
89. | [Ipumepsl rpadMKOB PYHKIUA, OTPAXKAOIIUX PeabHbIC VYerasii
MPOIIECCHI. 0I1poc;
90. | ®yHKIMH, ONHMCHIBAIOIINE ITPSIMYIO U 00PAaTHYIO Verapiid
HPONOPLUHOHAIBHBIE 3aBUCHMOCTH, UX Irpaduku. o1poc;
91. |T'unepbona VYcrHblit
0I1poc;
IIncemenHsbIH
KOHTPOJIb;
92. | T'unepbona ITuceMeHHBIH
KOHTPOJIb;
93. | I'paduk QyHkiwu y = x2. ITuceMeHHBIH
KOHTPOJIb;
94. | I'paduk QyHkiwu y = x2. ITuceMeHHbBIH
KOHTpOJIb;
95. | Oynkumn y=x% y= x3,y:\/x, y=IxI; rpaduueckoe pemieHue IIncemennbIi
YpaBHEHUH U CHCTEM ypaBHEHHI KOHTPOJIb;
96. | KonrponbHas padota Ne 9 o reme "®ynkiuu. Yucnossie KonTponsnas
dhyHKIMH". pabora;




97. | IloBTOpeHHE OCHOBHBIX MOHSITHN U METOJIOB KypcoB 7 1 8 1 Verusrii
KJ1acCcoB, 0000IIecHNEe 3HAaHNH. [ICHCTBHUS ¢ YHCIaMU. o1poc;
CpaBHeHHe Yucel. IIncemeHHbIH

KOHTPOJIb;

98. | I[loBTOpeHHEe OCHOBHBIX IOHATHI U METOJIOB KYpCOB 7 U 8 1 IIncemenHsbIi
KJ1accoB, 00061enue 3HaHuil. IIpeobpazoBanue KOHTPOJIb;
BBIPB)KEHUI.

99. | IloBTOpEeHHE OCHOBHBIX IOHATHI U METOJIOB KYpCOB 7 U 8 1 IIncemenHsbIH
KJ1accoB, 00001enue 3HaHui. Perienue ypaBHeHuI. KOHTPOJIb;

100. | IToBTOpEeHNE OCHOBHBIX MOHATHI U METOI0B KYpcoB 7 U 8 1 IIncemenHsbIH
KJIacCOB, 00001IeHNe 3HaHuii. Perenne 3amaq. KOHTPOJIb;

101. | Juarnoctuueckas paboTa 1o anredpe 3a Kypc 8 kiacca. 1 BIIP;

102. | [loBTOpEeHNE OCHOBHBIX MOHITHIA M METOJIOB KypcoB 7 1 8 1 VYerasii
KJIaCCOB, 0000IICHIE 3HAHNM. orpoc;

OBHIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

MakapsrueB FO.H., Mungtok H.I'., HemikoB K.W. u npyrue; nox penakuueit TensikoBekoro C.A., Anre6pa, 8
kiacc, AkimonepHoe obmiectBo "M3narenscTBo "lpocemienue";

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Maxkapsrues F0.H., Munarok H.I'., Hemkos K.W. u npyrue. Metoauueckue pekoMeHanuu uist 7-9
kiacco2017 M.: [IpocBemienue

2. [Ipumepnas pabovasi mporpaMMa OCHOBHOTO 00IIero oOpa3oBanus mpenaMera «MaremaTtukay 0a30BbIi
YPOBEHb

OnoOpena penerneM heaepaibHOr0 y4eOHO-METOIMYECKOT0 00beIMHEHMSI TTO 0011IeMy 00pa30BaHUIO,
npotokod 3/21 ot 27.09.2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. dnevnik.ru

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://math8-vpr.sdamgia.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYJIOBAHHUE

CIIPaBOYHBIE TAOTHUITBI

OBOPYJAOBAHME JJIS1 TIPOBEAEHUSA IABOPATOPHBIX U IIPAKTHYECKHUX PABOT

JTMHEWKa, KapaHaall, IUPKYJb, TPAHCTIOPTUD
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