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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBJISETCA OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro 0Opa30oBaHUs: OHA OOCCIICUMBACT M3YYCHUE APYTUX IUCIMILINH, KAK €CTECTBEHHO-
HAy4YHOT0, TAK U TYMaHHTapHOTO IIUKIIOB, €€ OCBOGHHE HEOOXOJUMO ISl IPOIOKEHHsI 00pa30BaHUs U B ITOBCEAHEBHON *KU3HH. PazBuTie y 0Oydarommxcs
Hay4YHBIX MPEJACTABICHUH O MPOUCXOKICHUH U CYIIHOCTH areOpanuecKuxX aOCTPaKIUi, CIOCO0E OTpaKeHUs MaTeMaTHYeCKOW HAyKOH sIBICHUN H
MPOLIECCOB B MPHUPOJAE U OOIECTBE, POIM MaTEMaTHUECKOTO MOJISTUPOBAHMSI B HAYYHOM TI03HAHUU M B MIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO
MHUPOBO33PEHUSI U Ka4eCTB MBIIUICHHS, HEOOXOMUMBIX JUIs aJlalTallii B COBpPEMEHHOM HU(poBoM obmiecTBe. M3ydeHne anreOpbl obecreynBacT pa3BUTHE
YMCHUA Ha6J'IIO):[aTB, CpaBHUBAaTh, HAXOAUTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBINUICHUA, CIOCOOHOCTH ApryMCHTUPOBAHHO OGOCHOBLIBaTb CBOU
JEWCTBHSI ¥ BBIBOJBI, (OpPMYyIHpOBaTh yTBepkieHHus. OcBoeHHe Kypca anreOpbsl o0ecredrBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHST OOYUYaIOMIUXCs: OHU
HCIOJIB3YIOT JICAYKTUBHBIC M UHYKTUBHBIC PacCyKIeHUs, 0000IEeHIEe U KOHKPETHU3aIIHI0, adCTparupoBanue u anajnoruto. OOyueHue anredpe npearnonaraer
3HAYUTENLHBIA 00BEM CAaMOCTOSTEIBHOM JIESITENBHOCTH 00YUYaIOIIUXCsI, TIOATOMY CaMOCTOSITENIFHOE PEellIeHHE 3aJiay SBIISETCS pealin3alieit 1esTeTbHOCTHOTO
MPHHIUITA O0YYEHHSI.

B crpykrype mporpamMmMel yaeOHOTro Kypca «Anrebpay Jijisi OCHOBHOT'O 00IIEro 00pa3oBaHUsi OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOIUIECKU e
muHAK: «Yuclna W BBIYHCICHUS», «AnreOpandeckue BbIpaXKeHUs», «YpaBHEHHS W HepaBeHCTBay, «DyHkium». Kaxkgas w3 STHX couepXKaTelnbHo-
METOIMYECKUX JIMHUH pa3BUBAETCS HA MPOTHKEHUH TPEX JIET U3yUeHHs Kypca, B3aUMOAECHCTBYS C APYTHUMH €ro JIMHUAMU. B X one n3yueHust yaeOHOTro Kypca
O6y‘IaIOIIII/IMCH MPUXOJUTCA JIOTUYCCKHU PACCYKIaTh, UCIIOJIB30BaATh TeOpeTHKO-MHO)KeCTBeHHBIﬁ S3bIK. B CcBsI3M ¢ 3THM B nporpammy y‘-Ie6HOFO Kypca
«Anrebpa» BKIIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABIEHHBIE BO BCEX OCHOBHBIX pasJieflaXx MaTEMaTHYECKOTO 0Opa3oBaHUS M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYAIONIMMHUCS OCHOB YHHBEPCAIBHOTO MaTeMaThdyeckoro s3bika. ConepKaTelbHOW W CTPYKTYPHOW OCOOCHHOCTBIO y4eOHOro Kypca
«Anrebpay SBISIETCS €r0 HHTETPUPOBAHHEIN XapakTep.

Conepxanne nUHUN «UWcna W BBIYUACICHUS» CITY)KUT OCHOBOH JUIst NALHEWIEro W3YUeHHs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0yYArOIIUXCS
JIOTUYECKOTO MBIIIICHHS, (OPMHUPOBAHUIO YMEHHUS TONH30BATHCA ANTOPUTMAMHU, a TakkKe MPUOOPETEHUIO0 MPAKTUYECKUX HAaBBIKOB, HEOOXOAWMBIX IS
MTOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHA O YHCIIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs CBA3aHO C PAIMOHAIBHBIMU U HPPAIlMOHATHHBIMU YHCIIAMH,
(hopMupOBaHUEM MIPENICTABICHUH O AEHCTBUTEFHOM YHCIE. 3aBEpIICHHE OCBOSHHS YUCIIOBOW JIMHUH OTHECEHO K CPEeIHEMY 00IIeMy 00pa30BaHHIO.
ConmepxaHre IByX aireOpaWdecKuX JHHANA — «AJreOpandeckue BBIPAXEHHS» W «YPaBHEHHS M HEPaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
00yJaroMMXCcsl MaTEMaTHIECKOro armapara, He0OOXOAUMOTO TS PElIeHHs 3a/1a4 MATEMaTHKH, CMEXHBIX MIPEIMETOB U MTPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4.

Ha ypoBHe ocHOBHOT0 00111eT0 00pa3oBaHus yueOHbIM MaTepHall TPYNIUPYETCS BOKPYT PAIIMOHAIBHBIX BRIPOKEHHUH. Alredpa JeMOHCTPUPYET 3HAUCHHE
MaTeMaTHKH KaK s3bIKa TS IOCTPOCHUST MaTeMaTHIECKUX MOJIENEH, OIMCaHMs TIPOIIECCOB M SBJICHUN peajhbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT
TaKKe JajbHeWIee pa3BUTHE aNTOPUTMHYECKOTO MBITIUICHSI, HEOOXOIMMOro, B YaCTHOCTH, JUII OCBOEHHS Kypca WH(OPMATHKH, M OBJaJCHHE HaBBIKAMHU
JIeNYKTUBHBIX paccyxaeHuil. [[peobpazoBaHne CHMBONBHBIX ()OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPAXKEHHS, CIOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTBY.
Conepxxanve (QyHKIMOHATBHO-TPA(UIECKON JTHUHUH HAIeJIeHO Ha MONy4YeHHe OOYYaroIMMHUCS 3HAHWA O (DYHKIMSIX KaK Ba)KHEUIIEH MaTeMaTHYeCKOH
MOJIENY TS ONMMCAHMS W UCCIIEAOBAaHUS Pa3sHOOOpPA3HBIX MPOIECCOB W SIBICHHUH B MPHpONE U oOIecTBe. M3ydeHne MaTepuana criocoOCTBYeT pPa3BUTHIO Y



00y4YaroUIMXCsl YMEHUS UCIIONB30BATh Pa3IUUHbIC BBIPa3UTENbHBIE CPECTBA A3bIKAa MATEMATUKU — CJIOBECHBIE, CHMBOJIMYECKHE, IpadUuecKue, BHOCUT BKIa
B (hopMHpOBaHHE MPEACTABICHUN O POJTM MaTEMAaTHUKHU B Pa3BUTUHU LIMBIIIN3ALMH U KYJIBTYPBHI.
CornacHo y4eOHOMY IUIaHy B 79 Kiaccax u3ydaercss yueOHBIH Kypce «Anredpay, KOTOPBIH BKJIIOYAET CIEIYIONINe OCHOBHBIE pa3zenbl coaepxanus: «Uucna
U BBIYHCIICHUS, «AJreOpanyuecKue BRIPaKeHUs», «Y paBHEHHSI U HEpaBEHCTBay, « DYHKITHI».
Ha nzyuenne yuebHoro xypca «Anredpay» orBoautcst 306 yacos: B 7 knacce — 102 yaca (3 gaca B Henento), B 8 knacce — 102 gaca (3 gaca B Henenio), B 9
kiacce — 102 gaca (3 gyaca B HeZIEMIO).

COJAEPXKXAHUME OBYYEHUS
7 KJIACC
Yucna v BbIYUCIEHUS
Jpobu OOBIKHOBEHHBIE W JIECSTUYHBIC, TepexoJ OT OoaHOW (opMBI 3amucu Apoded K apyroil. [loHsTHE palMOHANBHOTO 4YHWCNA, 3allHCh, CPaBHEHHE,
YIIOPSIIOUYMBAHNE PAIIMOHANIBHBIX YKCel. ApudMETHYECKUE JACHCTBUS ¢ PAllMOHAILHBIMU YHCIaMH. PellieHue 3a1a4d U3 peajbHOM MPAaKTHKK Ha 4acTH, Ha
po0u.
Crenenp ¢ HATYpaJbHBIM MOKa3aTeNeM: ONpeAeNeHne, Mpeodpa3oBaHie BHIPAKEHNH Ha OCHOBE OIpeeNeH s, 3aUCh 0OIbIIMX yuced. [IporeHTsl, 3anuch
TIPOIIEHTORB B BHJIC APOOH M IpOOH B BUJE MPOIIEHTOB. Tpr OCHOBHBIC 33a/1a4 HA MPOIICHTHI, PEIICHIE 3a7a9 U3 PEATbHON MTPAKTUKH.
HpI/IMeHeHI/Ie IIPU3HAKOB ACIIMMOCTH, PA3JIOKCHNE HAa MHOXUTEIIN HATYPAJIbHbBIX YUCCII.
Peanburie 3aBUCUMOCTH, B TOM YUCJIC ITpsAMasA 1 06paTHas[ IIPpONOPIMOHATIBHOCTH.
Adare0panyeckue BbIpaKeHHs
IlepemeHHBIE, YMCIOBOE 3HAUEHHE BhIpaXKEHHsI C IepeMeHHON. JlomycTuMble 3HaueHUs nepeMeHHbIX. 1IpencTaBieHne 3aBUCHMOCTH MEXKAY BEIMUUHAMHU B
Buze (opmynsl. Berauncnenus mo ¢opmymnam. [IpeoOpasoBanne OyKBEHHBIX BBIPaKCHUI, TOKAECTBEHHO PABHBIC BBIPAKEHUS, MpaBHUiIa IMPeoOpa3OBaHU
CYMM U IIPOU3BEIECHUH, IIPaBUJIa PACKPBITUS CKOOOK Y IIPUBEAECHUS TOJOOHBIX CIaraeMblX.
CBoiicTBa CTENEHHU C HATYPaJIbHBIM I10Ka3aTEIEM.
OnHounens! 1 MHOrowieHsl. CreneHp MHorowieHa. CiojkeHHe, BBIYMTaHHE, YMHOXEHHE MHOTrowieHOB. DopMynbl COKpaIlEHHOTO YMHOXEHHS: KBaApat
CYMMBI 1 KBazpaT pazHocTu. Dopmyia pa3HOCTH KBaApaToB. PaznoikeHne MHOrOWIEHOB HA MHOXHTEIN.
YpaBHeHMs U HEPABEHCTBA
VYpaBHeHHE, KOpEHb YpaBHEHNs, IpaBUjia IpeoOpa30BaHusl YPAaBHEHUS, PABHOCHIIBHOCTD ypaBHEH Hl.
JluneitHOE ypaBHEHHE C OHOW TIEPEMEHHOM, YNCI0 KOPHEH JTMHEWHOT0 ypaBHEHMsI, pelleHue JINHEHHBIX ypaBHeHnid. CocTaBiieHHe YpaBHEHUN 110 YCIOBHIO
3a1a4n. Pemenne TeKCTOBBIX 3a4a4 C MOMOIIBIO YPaBHEHUM.
JluneitHOe ypaBHEHHE ¢ JBYMsI IIEpEMEHHBIMH U ero rpaduk. Cucrema JByX JIMHEHHBIX YpaBHEHWH C IBYMs IepeMeHHBIMH. Perienue cucrteM ypaBHEHUN
crocoboM moacTaHoBKH. IIpumeps! peleHust TEKCTOBBIX 3a1a4 C TOMOLIbIO CUCTEM YPaBHEHHH.
DyHKIUU
Koopnunara Touku Ha npsaMoit. UnciaoBeie IpoMeXyTKU. PaccTosiHne Mexy IBYMSI TOYKaMU KOOPAWHATHOM MPSIMOM.



[IpsamoyroneHas cuctema koopauHat, ocu Oxu Oy. Abcuucca W OpJMHATa TOYKM HAa KOOPJAMHATHOW TIOCKOCTH. Ilpumepsl rpadukoB, 3adaHHBIX
¢dopmynamu. Yrenue rpadukoB peanbHbIXx 3aBucuMocted. llonstue ¢ynkumu. ['padux dynkumu. CoiictBa ¢yHkuumii. Jlunerinas gynkums, e€ rpaux.
I'padux pynkuun y = |x|. 'padmueckoe pemienne TMHEHHBIX YpaBHEHHI U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KVIACC

Ymucia v BBIYUCIEHUS

KsanmpatHelii kopenb u3 uncna. [loHstie 06 mppauuoHanbHOM ymcie. [ecsiTHuHbIe MPUOIMKEHHS UppaldoHAIbHBIX uncen. CBolicTBa apu(METHIECKIX
KBaJ[paTHBIX KOPHEH U UX MIPUMEHEHHE K TPe0o0pa30BaHUIO YHMCIIOBBIX BHIPAKEHUH M BRIYUCICHUSAM. JlelicTBUTENbHBIC YUCTA.

Crenenb ¢ 1eNbIM MOKa3aTeneM U e€ cBoricTBa. CTaHmapTHas 3allyCh YMCIa.

AJredpandeckue BhIpaKeHUs

KBagpaTablil TpéxuiieH, pa3noxKeHrne KBaJpaTHOTo TPEXUIeHa Ha MHOKHUTENH.

AnreOpanueckas ApoOb. OCHOBHOE CBOKMCTBO aireOpamueckod apoOu. CliokeHHWe, BBIYMTAHUE, YMHOXKEHHUE, JelieHHe anredpandeckux apoOei.
PanmonanpHBIE BRIpOKEHUS U UX IPEoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KeaapaTtHoe ypaBHeHue, GopMyiia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemienwe ypaBHEHUH, CBOIMIIMXCS K JIMHEHHBIM M KBaJPAaTHBIM.
[Mpocreiimue qpoOHO-paOHATEHBIC YPABHEHUSI.

I'padmueckas uHTEpIpeTaisl YpaBHEHUN C IByMs NEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpaBHEHHH ¢ IByMs mepeMeHHBbIMHU. [Ipumepsl pemeHusi cucrem
HEJTMHEWHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMU.

Pemenme TeKCTOBBIX 3a51ad anredpandeckuM CIIoCoO0M.

YucnoBble HEpaBEHCTBA U UX CBoicTBa. HepaBeHCTBO ¢ OJfHOM nepeMeHHOM. PaBHOCUIIBHOCTh HEpaBeHCTB. JIMHelHble HEpaBEHCTBA C OJJHOM M epeMEHHOM.
CucteMbl JIMHEWHBIX HEPABEHCTB C OJTHOM ITepEMEHHOM.

DyHKIUHU

[onsarue ¢pynxuun. O0MacTh onpeneneHns U MHOXKECTBO 3HadeHnH (yHKun. CriocoOsl 3a1aHns (GyHKITHA.

I'paduk dyaxmun. Urenne cBoiictB hyHKINH 110 €€ Tpaduky. [Ipumeps! rpadukoB GyHKIHNA, OTPaXKAIOMIUX pealbHbIE TTPOIECCHI.

DyHKIMH, ONMCHIBAIOIIME TIPAMYIO M 0OPaTHYIO MPONOPLMOHAILHBIE 3aBUCUMOCTH, MX rpaduku. OyHkuuuy = x2, y = x3, y = \x, y=|x|. I'pachuuaeckoe
peLIeHE YPABHEHUIN U CUCTEM YPAaBHEHUM.

9 KJJACC

Yucaa v BLIYUCTIEHAS

PanmonansHbIe Ynca, WppaliOHANIBHBIE YUCIA, KOHEYHbIE W OECKOHEYHBIE JIECATUYHBIE NPOoOH. MHOXECTBO e CTBUTENBHBIX YHCEI, JeHCTBUTENBHBIC
Yuclia Kak OeCKOHEUHbIe JIeCATUIHbIE Tpo0r. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JIEHCTBUTENBHBIX YHCENT U KOOPIUHATHON MPSMOH.
CpaBHeHHe AeWCTBUTENBHBIX YHCEI, apu(pMeTHIecKre JeHCTBUS C ICHCTBUTEIBHBIMHU YHCIaMH.



Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA, JJIUTEILHOCTH MPOLECCOB B OKPYIKAIOIIEM MUpE.

[TpubnmxEéHHOE 3HaYeHNE BENUYHHBI, TOYHOCTH NpuOmmkenus. Okpyrienne yucen. [Ipukuaka v onjeHKa pe3yibTaTOB BBIYMCICHHH.

YpaBHeHNs U HEPAaBEHCTBA

JIunelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOIAILIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOAALIMXCSA K KBaJpaTHBIM. bukBagpaTHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUH TpeTbed U
YEeTBEPTOM CTENEHEN pa3IoKEHUEM Ha MHOXKHUTENH.

Pemenne npoOHO-paliiOHaIBHBIX YpaBHEHHI. PellieHne TeKCTOBBIX 3a/1a4 alre0pandeckuM METOAOM.

VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMH U ero TpaduK. Pemenne cucreM IByX THHEHHBIX YpaBHEHUH ¢ ABYMsI IEpEeMEHHBIMU. PellieHue cucteM ABYX ypaBHEHUIHA,
OJTHO M3 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOi cTernenu. [ paduueckast MHTEpIIpeTaus CUCTEMbl YpaBHEHHUHI ¢ IByMs NIepEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3aj1au anredpanyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHON IMepeMeHHOW. PemieHme cucTteM NMHEHHBIX HEPAaBEHCTB C OAHOM mepeMeHHOW. KBampaTHple HEpaBEHCTBA.
I'padmueckas nHTEpIIpETAIINs HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMSI IIEPEMEHHBIMH.

DYyHKUNHU

Kanpatuunas ¢ynknus, e€ rpaduk u cBoiicTsa. [lapaborna, KoOpJMHATHI BEPIIMHBI TApaboibl, OCh CHMMETPUH MapadoIbl.

I'papuku pynxmmii: y =kx, y=kx +b, y=k/x,y =x3, y= VX, y = |x| , ¥ X cBOMCTBA.

YucaoBble NOCTAeI0BATEIHLHOCTH M IPOrpPeccuu

[ToHsTHE YMCI0BOM MOCIEIOBATEILHOCTU. 3aIaHKE MTOCICIOBATEILHOCTH PEKYPPEHTHOM (hopMyItoi u GpopMyIIoii n-ro djicHa.

Apudmerndeckas u reoMmeTpuaeckast nporpeccur. Gopmyibl n-ro wieHa apupMeTHIecKol U TeOMETPUYECKOM MPOrpeccrii, CYMMBI IEPBBIX 71 YJIEHOB.
N3o0paskeHre WieHOB apu(PMETHUYECKOH M I'€OMETPHUECKOM IMPOrpeccuii TOUKaMHu Ha KOOPAMHATHOM IUTOCKOCTH. JIMHEHHBIH M SKCIOHEHIIMAIbHBIA POCT.
Cio’xHBIE TIPOICHTEHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrpaMMBI yueOHOTo Kypca «Anredpay» XxapaKTepu3yloTCsl:

NATPHOTHYECKOE BOCIIMTAHME:

MIPOSIBIICHUEM MHTEpEca K NMPOLUIOMY M HACTOSALIEMY POCCUMCKOM MATEMATHKH, LIEHHOCTHBIM OTHOILIEHUEM K JTOCTHUKEHUSM POCCUICKHX MAaTEMAaTUKOB U
POCCHIICKOI MaTeMaTHYECKOH IIKOJBI, K HCIIONB30BAaHHUIO STHX JIOCTHXKEHUH B IPYrUX HayKaxX U MPHUKIAJHBIX chepax;

IPakAaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJHEHNIO 00S3aHHOCTEW TIpa)KIaHWHA M peau3alliy €ro mpas, NPENCTaBICHHEM O MaTeMaTHYECKHMX OCHOBax ()YHKIIMOHUDPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJIICHHM, MPOIEAYp TPakJaHCKOro o0InecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO dTHUYECKUX MpodieMm,
CBS3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUI HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJIBHO-3TUYECKUX TPUHIUIIOB B IEATENBHOCTH YYEHOIO;
TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYaCTHE€ B PEIIECHUU IPAKTUYECKUX 3a7a4 MaTeMaTU4YECKOW HAIpaBICHHOCTH, OCO3HAHUEM BAKHOCTHM MaTEMaTHYECKOIrO
00pa3oBaHus Ha MPOTSHKEHUN BCEW KU3HH JUTS YCIEITHON NpodeccroHanbHOM IesITeNbHOCTH U pa3BUTHEM HEOOXOMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM |
MOCTPOCHUEM UHIMBUAYaAIFHON TPAEKTOPUN 00pa30BaHMUs U JKU3HEHHBIX TUTAHOB € YYETOM JIMYHBIX HHTEPECOB W OOIIECTBEHHBIX MOTPEOHOCTEI;
3CTeTHYECKOEe BOCIIUTAHHE:

CIIOCOOHOCTBI0 K 3MOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO MaTEeMaTHUECKMX OOBEKTOB, 3a/ad, PEIICHUM, pacCyXIEHUM, yMEHHUIO BHUIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOI0 IIO3HAHUSA:

OpHEHTalMell B NEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbBIX NPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs UEIOBEKA, NMPUPOABI U
o011ecTBa, TOHMMAHNEM MAaTEMAaTUYEeCKON HAayKH KaK c(epbl 4eI0BEUECKOH AeITEIbHOCTH, ATANOB €€ Pa3BUTHs M 3HAUMMOCTH VIS Pa3BUTHS LUBHIN3ALMNY,
OBIIAJICHUEM SA3BIKOM MAaTEMaTUKH W MaTEeMaTHYeCKOM KyNbTypoOll Kak CpeACTBOM IIO3HAHHMA MHpPA, OBJAJCHUEM IPOCTEHIINMH HaBBIKAMU
HCCIIENI0BATENBCKON NEATENBHOCTH;

(pusuyeckoe BocniuTaHue, GOPMHUPOBAHNE KYJIbTYPhl 310POBbSI U IMOLUOHAJIBHOI0 0/1ar0NOJIYYHsI:

TOTOBHOCTBIO TNPUMEHSATh MAaTEMAaTH4ECKHE 3HAHWSA B HHTEpecaXx CBOEr0 3M0POBbS, BENEHHS 3I0pOBOro o0Opa3a XHU3HHM (3ZOpOBOE MHTAHHE,
cOaTaHCUPOBAaHHBIN PEKUM 3aHITUI U OTABIXA, pEryisapHas pru3nyeckass akTUBHOCTh), COOPMUPOBAHHOCTBIO HaBbIKa pedieKCHu, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAaKOTO K€ IpaBa JPYyroro 4eloBeKa;

JK0JIOTHYECKOe BOCIIUTAHHE:

OpHEHTalMell Ha MPUMEHEHHWE MAaTeMaTUYeCKuX 3HaHUHU IJIS pelIeHHs 3aaad B 00JIACTH COXPAHHOCTU OKPY’KaloIIed Cpenpl, MJIaHWPOBAHMS MOCTYIKOB H
OLIGHKH MX BO3MOXKHBIX TOCJIEACTBUH U1l OKPY>KAIOLIEeH Cpesbl, 0CO3HAHUEM II00aTFHOIO XapaKTepa 3KOJIOrHYECKUX MPOOJIeM U IyTel X peleHuUs;
ajanTanus K H3MEHAOIHMMCS YCJIOBHAM COLHATBHON ¥ MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHSIX HEONPENEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH KOMITIETEHTHOCTH Y€pe3 MPAKTUYECKYIO EITENbHOCTD, B TOM YHCIIE
YMEHHUE YUYUThCS Y APYTHX JIFOAEH, MPHoOpeTaTh B COBMECTHOMN AESTEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OMbITA JPYTHX;
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HEOOXOJMMOCTHIO B (DOPMHPOBaHUH HOBBIX 3HAHHMH, B TOM 4ucie (JOpMYyIMpOBaTH UAEH, MOHATH, THIIOTE3bl 00 00bEKTaX M SBJICHUIX, B TOM YHCIIE PaHee
HEHM3BECTHBIX, OCO3HABATH JIePUINTHI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCIPHHUMATh CTPECCOBYIO CHTYallMI0 KaK BBI3OB, TPEOYIOMIMH KOHTPMEpP, KOPPEKTHPOBAThH
MpUHUMAaEMbIe PEeIlIeHNs U IeHCTBUS, HOPMYINPOBATh U OLICHUBATH PHUCKU U MTOCIEACTBUS, JOPMUPOBATD OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHHBepcATbHbIE YueOHbIe AeiicTBHUA

Ba3zoBble 1oruyeckue aeiicTBus:

BBIABJIATE M XapPaKTECPU30BATH CYIICCTBCHHBLIC IIPHU3HAKHM MATEMAaTUUYCCKHUX O6’beKTOB, HOHHTHﬁ, OTHOIIEHUH MCKIY HOHATHUAMU, q)OpMy.]'II/IpOBaTB
OIpe/IeTIeH!s] TIOHITUH, yCTaHABIMBATH CYIIECTBEHHBIM MpPU3HAK KIAcCH(UKAIMKM, OCHOBaHWS JUIS OOOOIIEHHS M CPaBHEHHUs, KPUTEPUU IMPOBOJM OTO
aHaIn3a;

BOCIIPHHUMATD, (JOPMYIHPOBATH U MPEOOPA30BBIBATE CYXICHHSI: YTBEPIUTEIbHBIC U OTPUIIATENbHBIC, GIMHUYHbIC, YACTHBIC U 00IINe, YCIIOBHBIC;

BBIABJIATh MATEMATUYCCKNE 3aKOHOMEPHOCTH, B3AaMMOCBA3U U IIPOTUBOPCUNS B @aKTaX, JaHHBIX, Ha6J'[IO}IeHI/I$[X " YTBEPKACHUAX, MIpEAjiaraTb KpUTEpUM AJIA
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

ACIaTh BBIBObI C MUCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, ICAYKTUBHBIX U UHAYKTUBHBIX y'MO3aKHIO‘IeHI/II‘/'I, YMOSaKHIO‘IeHI/Iﬁ 10 aHAJIOTHUH,

pa3buparh [JOKa3aTeIbCTBA MATEMaTHUECKUX YTBEPXKAEHMH (IpsAMble W OT IPOTUBHOIO), NPOBOAUTH CaMOCTOSTENBHO HECIOKHBIE J0Ka3aTelbCTBA
MaTeMaTUYECKUX (PAKTOB, BEICTPAaUBaTh apIryMEHTALIMIO, IPUBOAUTE IPUMEPHI U KOHTPIIPUMEpPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCY)KICHUS;

BBIOMpATh CIIOCO0 penreHus ydeOHOH 3aaun (CpaBHMBATH HECKOJIBKO BapHAHTOB PEIICHHUS, BHIOMpATh HanOoaee MOAXOAAMNI ¢ yIETOM CaMOCTOATEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoparejbckue AeiicTBUA:

HCIOJIB30BaTh BONPOCHl KAk HCCIECNOBATEIbCKUH MHCTPYMEHT IIO3HaHMSA, (QOPMYJIMpPOBATH BOIPOCHL, (DUKCHPYIOLIME HIPOTUBOpEuYHe, Ipodiiemy,
CaMOCTOSITENIBHO YCTaHABIIMBATH UICKOMOE M JAHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO IO3UINI0, MHEHUE;

MPOBOAUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIO)KHBIH SKCIEPUMEHT, HEOONBINOE MCCIEIOBAaHHE 110 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00hEeKTa, 3aBUCUMOCTENH 00HEKTOB MEXKIY COOOIA;

CaMOCTOATENBHO (OpMyIHpoBaTh OOOOLIEHHA W BBIBOABI IO pe3yibTaTaM NPOBEAEHHOIO HAOMIONEHHS, HCCIENOBAHUS, OLICHUBATh JIOCTOBEPHOCTD
MTONTyYeHHBIX PE3yIbTATOB, BHIBOJOB U 0000IIIEHHIA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLIECCA, a TAKKE BBIIBUTATH MPEIIOIOKEHHS O €r0 Pa3BUTHH B HOBBIX Y CIIOBHSIX.

Pabora ¢ undopmaiueii:

BBISIBJIATH HEOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIH, JTAHHBIX, HEOOXOAMMBIX JUIS PELICHH 3a/1a4uu;

BBIOMPATh, AaHAJTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HH(POPMALIMIO Pa3IMnYHbIX BUIOB U ()OPM HPEICTABICHUS;

BbIOMpAaTH popMy NpeAcTaBIeHUS HHPOPMAIIUH U WIUTIOCTPUPOBATH PEIIaeMble 3a7aull CXeMaMH, JuarpaMMaMy, HHOH rpadukol 1 nX KOMOMHALUSMU;
OLIEHMBATDh HAAEKHOCTh HH(POPMALIH IO KPUTEPHUSIM, IPEATI0KEHHBIM YIUTENEM Wi CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.



KoMMyHnKkaTHBHBIe YyHUBepcaJlbHbIe yueOHbIe AeiicTBAA:

BOCIIPHHUMATH U (POPMYJIMPOBATH CY)KICHHUS B COOTBETCTBUH C YCIOBHSIMU W LENSAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPCHUS B
YCTHBIX U MUCbMCHHBIX TEKCTAX, JaBaTh IOACHCHUA 110 XO4Y PCIICHUA 3a/lau, KOMMCHTHPOBATH HOJIy‘iCHHLIfI pe3ybTaT;

B XOz€ OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOW TeMbI, MPOOIEMBI, peliaeMoi 3ajayd, BBICKA3bIBATH HJIEH, HAIlCJICHHBbIC Ha IMOUCK
pEeIIeHHsI, CONOCTABIISITh CBOM CYXICHHS C CYXACHUSIMH IPYTHUX yYaCTHUKOB JMajiora, 0OHapyKMBaTh pa3iM4yHe U CXOACTBO MO3MIINI, B KOPPEKTHOH (opme
(hopMyTUpOBaTh Pa3HOIIaCHsl, CBOM BO3paKECHMUS,

NpEACTAaBIATEL PE3YJIbTAThI PCUHICHUA 3aJauu, SKCIICPUMEHTA, UCCICAOBAHNA, IIPOCKTA, CAMOCTOATCIIHHO BI)I6I/IpaTB (bopMaT BBICTYIIJICHUA C y‘IéTOM 3a1a4
MIpe3eHTallMN M OCOOEHHOCTEN ayJUTOPHH;

MOHUMATh U HCIONB30BaTh MPEUMYIIECTBA KOMaHTHON M MHIUBHIyalbHOM PaOOTHI PU PElIEHNU YIeOHBIX MaTEMaTHYECKUX 3a]1ay;

MPUHUMATH 1Ie]Tb COBMECTHOH JESTENbHOCTH, TUIAHWPOBATh OPTaHMU3allMi0 COBMECTHOW pa0oThHI, pacrlpelensTs BHIbl paboT, JOroBapuBathes, 00CYyKIaTh
TIpoIIecC U pe3yabTaT paboThl, 00001aTh MHEHUST HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyKIeHHS, OOMEH MHEHHUSMH, MO3TOBBIE IITYpMBbI W JpPYyTHE), BBIIOIHATH CBOIO 4YacThb PabOTHl U
KOOPJMHHPOBATH CBOM JICHCTBHS C IDYTUMH WICHAMH KOMaHJIbI, OI[EHUBATh KA4ECTBO CBOETO BKJIAJIa B OOMINH MPOJYKT 110 KPUTEP UM, CHOPMYITHPOBAHHBIM
yYdyaCTHUKaMU B381/IMO)1€I71CTBI/I$I.

PeryasiTuBHBIe YHHBepcaibHble YUeOHbIe AeiicTBUSA

Camoopranusauus:

CaMOCTOSTEIILHO COCTABIISATh IUIAH, AJTOPUTM pEUICHUs 3aadd (WU ero 4acTh), BBIOMPATh CIIOCO0 pEIIeHHs C yYETOM HMEIONIUXCS PECYpCcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apIr'yMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ yU4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, SMOUHOHAJIbHBIN HHTEIIEKT:

BIIAJIETH CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca M pe3ybTaTa pelleHrs] MaTeMaTHIeCKON 3a/1auH;

MIPEeIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NPH PEUNICHWH 3a7add, BHOCHTh KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OMIHOOK, BRISIBIICHHBIX TPYAHOCTEH;

OLIEHWBATh COOTBETCTBHE pPe3yJbTaTa NEITENbHOCTH IIOCTABICHHON €I W YCIIOBHUSM, OOBSCHATH MPUYWHBI JOCTHIKEHHUS WM HETOCTH)KCHUS IIENH,
HaxXOIWThH OMMOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konny oOyuenus B 7 Kj1acceoOyqaroUMNACs MOIYyYUT CIEAYIOIUE IPEIMETHBIE PE3yIbTaThL:

Ynciaa v BBIYUCICHAS

BeimonHaTh, coueTast ycTHbIE M MMCbMEHHbBIE TPUEMBI, apr(MeTrdecKkue 1eHCTBUS ¢ PallOHAIbHBIMU YHCIIAMH.

HaxonuTp 3Ha4eHUs! YMCIIOBBIX BBIPa)KEHUH, MPUMEHITH Pa3HOOOpasHble cOCOOB! W MPUEMBI BHIYMCIICHHUS 3HAYEHUH OPOOHBIX BBIPAKEHMM, COEpKa INX
OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH.

[lepexonuts OT omHOM (hopMBI 3ammMcH yMcen K APYrod (mpeoOpa3oBbIBaTh AECATHYHYIO OpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JIECATHYHYIO JIPOOBH).



CpaBHHBaTh U YIOPSIOYMBATH PAIMOHATIBHBIC YHCTIA.

OKpyraaTh 4ncia.

BBIMOMHATE NPUKUAKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHHH, OLIEHKY 3HAUEHHH YUCIIOBBIX BHIPa)KeHUH. BBITIONHATE EWCTBHS CO CTEIEHSIMH C HATypaJlbHBIMH
MoKa3aTeNsAMHU.

[IpuMeHATh TPU3HAKH IETUMOCTH, Pa3IoKEHHE Ha MHOKUTENIH HAaTypalbHbIX YHCEIL.

PemaTh mpakTHKO-OpHEHTHPOBAHHBIE 3aJ]a4yM, CBS3aHHBIE C OTHOIICHHEM BEIWYHH, MPOMOPIUOHAIBFHOCTBIO BEIHYHMH, MPOLEHTAMH, WHTEPIPETHP OBATh
pE3yNbTaThl pelIeHHs 3a]a4 C Y4ETOM OIrpaHUYCHHI, CBI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHUS

Hcnonk3oBaTh anredpanvecKyro TEPMHUHOIOTHIO U CHMBOIIUKY, IPUMEHSITh €€ B MPOIlecce OCBOSHHS y4eOHOro MaTepuaia.

HaxomuTh 3HaueHNs] OyKBEHHBIX BBIPAKECHHUH NIPY 33IaHHBIX 3HAUCHUSX TTEPEMEHHBIX.

BrimonusaTh mpeoOpa3oBaHus 1EJI0r0 BHIPAYKEHUSI B MHOTOYJICH MTPUBEICHHEM TIOO0HBIX CIaraeMbIX, paCKPBITHEM CKOOOK.

BEIMOMHATh yMHOXKEHHE OJIHOWIEHA Ha MHOTOWIEH ¥ MHOTOWIEHA Ha MHOTOWIEH, MPUMEHSTH (hOPMYIIbI KBaJIpaTa CyMMBI M KBaJ[paTa Pa3HOCTH.
Ocy1iecTBaATh pa3ioKeHne MHOTOYJIEHOB HA MHOXKUTENH C TIOMOIIBIO0 BRIHECEHHSI 32 CKOOKH OOIIEro MHOXKHUTENS, TPYIIUPOBKHU CIaraéMbIX, TPUMEHEHNS
hopMyn cOKparEéHHOr0 YMHOKECHHS.

[IpumensaTs peoOpa30oBaHNUs MHOTOWIIEHOB IS pElIEHUs Pa3INYHbIX 33]]a9 U3 MaTEMAaTHKH, CMEKHBIX PEAMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEW ¢ HATYPaTbHBIMH TIOKa3aTeISIMU ISl IPE0OpPa30BaHUS BRIPAKEHHIA.

YpaBHeHHs M HEpaBEeHCTBA

PemaTs nuHeliHbIe ypaBHEHUS ¢ OJHOI IIEpeMEHHOM, IPUMEHSS IpaBUJIa [Iepexoa OT UCXOIHOIO YPaBHEHUSI K PABHOCUIBHOMY eMy. IIpoBepsiTh, siBiseTcs
JIM YMCJI0 KOPHEM YPaBHEHHUS.

ITpumenaTs rpaduueckue METOBI IPU PELICHUHN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

ITonOupate npuMepsl nap 4uce, SBISIOINUXCSA PELIEHHEM JIMHEHHOIO YPaBHEHH € ABYMsI [IEpEMEHHBIMH.

Crpouth B KOOPIMHATHOW IIOCKOCTH TIpaMK JMHEHHOIO ypaBHEHHUS C ABYMsI NEPEMEHHBIMH, IOJIB3YSICh I'paQUKOM, HNPUBOOUTH IPUMEPHI PELICHUs
YpaBHEHHS.

Pemath cuctemsl ABYX JTMHEHHBIX YPaBHEHHUH C IBYMS IEPEMEHHBIMHU, B TOM YHCJIE IpaduyecKy.

CocraBnare U pelath JMHEHHOE ypaBHEHUE MM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBHIO 3aJaudd, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJa4uu MOMyIEeHHBIN pe3ysbTaT.

DyHKIUU

N3o0paxarh Ha KOOPAWHATHOM HPAMOH TOUYKM, COOTBETCTBYIOILME 3aJaHHBIM KOOpPAWHATAaM, Jy4d, OTPE3KH, WHTEPBajbl, 3alUCHIBATH UYHCIIOBbIC
MPOMEXYTKH Ha aIreOpandeckoM sI3bIKE.

OTmeuaTh B KOOPIMHATHOM ITOCKOCTH TOYKH IO 33IJaHHBIM KOOpIMHATaM, CTPOUTH Tpaduku THHEHHBIX QyHKIHUH. CTpouTh rpaduK GYyHKIHH y = [X]|.
OnwuceiBaTh C MOMOIIBIO (YHKIMH WM3BECTHBIE 3aBHCHMOCTH MEXAY BEIMYMHAMU: CKOPOCTb, BPEMsl, PAcCTOSHHUE, ILI€Ha, KOJIMYECTBO, CTOMMOCTH,
MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paldOTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduyeckuii crioco0 NpeacTaBieHUs U aHAIM3a MH(OpMAaLMK, U3BJIEKAaTh U HHTEPIPETUPOBATh HHPOPMALIHIO U3 TPa(UKOB peasbHBIX MPOLIECCOB
U 3aBUCUMOCTEH.



K konmy oOyuenus B 8 kiaacceoOyqatommics MOMYyYHUT CIEAYIOIIUE TPEAMETHBIE PE3yIbTaThL:

Yuciia 1 BBIYUCICHUS

Hcnonk3oBaTh HavYa bHBIE IPEACTABICHHSI O MHOXKECTBE ACHCTBUTENBHBIX YUCEN [T CPABHEHHUsI, OKPYTJICHHUS U BBIUMCICHUH, H300pakaTh JIelC TBUTENBHBIC
YUCIIA TOYKAMU Ha KOOPAUHATHON IIPSIMOM.

[IpumenaTs noHSATHE apU(METHUYECKOr0 KBaApaTHOrO KOPHS, HAaXOMUTh KBaJpaTHBIE KOPHHU, HCHOJB3YsS MPH HEOOXOAMMOCTH KalbKYJSTOp, BBHITOIHSITH
peoOpa3oBaHus BIPAKEHUH, COEPIKALINX KBaIpPaTHBIE KOPHU, UCTIONB3YsI CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucy OONBIIMX U MaJIbIX YHCEN C MMOMOLIBIO JECATHUHBIX Ipoleit u creneneit uucna 10.

Aunredpanyeckue BhIPaKeHUsI

[IpyMEHSATh OHSATHE CTEIEHHM C IEJIBIM IT0KA3aTeNIeM, BBIOJIHATh MPE00pa30BaHUs BRIPAXKEHUH, COMIEPIKAIIMX CTEIEHH C IS/IbIM ITOKa3aTelIeM.

BEIMOMHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PAlMOHAIBHBIX BEIPRKEHHUH Ha OCHOBE TIPABWII ACHCTBUN HAJl MHOTOUWJICHAMH U ATeOpandeCKUMH JPOOSIMH.
PackianbiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOXHUTENH.

[IpumensaTs mpeoOpa3zoBaHMsI BEIPAXKEHAN IS PEIISHUS Pa3InYHBIX 33/1a4 U3 MATEMATHKH, CMEXHBIX TPEIMETOB, U3 PEaTbHON MPAaKTHUKH.

YpaBHeHusI U HEPABEHCTBA

Pemats J'II/IHCIZHI)IG, KBaJApaTHBIC YPABHCHUA U PAllMOHAJIIBHBIC YPABHCHU A, CBOAAIINECA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C IBYyMA NNEPEMCHHBIMHU.
[IpoBoauTh TpoOCTEHIIME HCCIIENOBAHMS YPABHEHHI M CHCTEM ypaBHEHUWI, B TOM YHWCIIE C MPHMEHEHHWEM rpaduyecKux MpencTaBlieHHH (yCTaHaBIUBATS,
VMMeeT JIM ypaBHEHHE WM CHCTEMa YpaBHEHUHN PEIICHNs, ECIIH HMEET, TO CKOJIBKO, U TIPOUee).

[lepexoauTh OT CIIOBECHOW (GOPMYIMPOBKH 3amaud K e anrcOpanueckol MOJCIH C IOMOIIBIO COCTaBJCHUS YPaBHEHHS WM CHUCTEMbI YPaBHCHHU,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJaui MOTYYCHHBIN pe3ybTarT.

[IpuMeHATs CBOICTBa YHMCIOBBIX HEPABEHCTB Ui CPAaBHEHHS, OLIEHKH, peliaTh JUHEHHBIE HEPaBEHCTBA C OMHOW TEPEMEHHOH W WX CHCTEMBI, JaBaTh
rpaduyeckyio WLTIOCTPAINI0 MHOXKECTBA PEIIEHII HepaBEHCTBA, CHCTEMbI HEPABEHCTB.

DyHKIUU

[lornMaTth ¥ MCTIOIBK30BATh (PYHKIMOHAIBHBIC TIOHATHS W SI3BIK (TEPMHUHBI, CHMBOIUYECKHE 0003HAUEHUS), ONPENeNsITh 3HaueHne (HYHKINN TI0 3Ha4eHHIO
apryMeHTa, OIpeiessITh CBONCTBA (PyHKINH 110 e€ rpaduKy.

CtpouTth Tpad K 37IeMEeHTapHBIX (YHKITHI BUIA!

y=k/x, y=x2,y=x3,y = x|, y = VX, OIHICHIBATH CBOICTBA YHCIOBON (DYHKIHH 110 & rpaduKy.

K xonIty o0ydeHus B 9 kiacceoOyqarOmuiics MOMYIUT CIEAYIONIHE TPEIMETHBIE PE3yIbTaThI:

Yucaa v BLIYUCTIEHAS

CpaBHUBATh U YIOPSAOYUBATH PALMOHAJIBHBIEC U HPPALMOHAJIBHBIE YUCIA.

Bemonuaate apudmMerndeckue eHCTBHS C  pallMOHANBHBIMH YHCIAMH, COYeTas YCTHbIE W THCHMEHHBIC IPHEMBI, BBITONHATH BBIUMCICHUS C
WppaIrMOHATBHBIMHI YUCIIAMH.

HaxoauTtb 3HaueHHA CTeleHel C MeNbIMU TIOKa3aTesIMA U KOPHEH, BBIYUCIIATh 3HAUSHHS YUCIIOBBIX BHIPAIKEHHI.

OKpyriasTh AEUCTBUTENBHBIE YHCIA, BBITONHITh NIPUKUIKY PE3YJbTaTa BHIYMCICHUHN, OLIEHKY YUCIOBBIX BHIPAKEHUH.
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YpaBHeHNs U HEPAaBEHCTBA

PemaTs nuHelHbIE U KBaJpaTHBIC YpaBHEHHS, YpaBHEHHsI, CBOAALIMECS K HUM, MPOCTEHIINE JpOOHO-pallHOHAIbHbIC YyPaBHEHHS.

Pemate cucteMsl AByX JTUHEHHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISIETCS JIMHEHHBIM.
PemaTh TeKCTOBBIC 331a4K aNreOpandecKIM CIIOCOOOM C ITOMOIIBIO COCTaBJICHHS YPAaBHEHUS MIIH CUCTEMBI IBYX YPaBHEHHI C IBYMs IEPEMEHHBIM H.
[IpoBoauTh TpocTeiilve HCCIeAOBaHMs YPaBHEHUH M CHUCTEM ypaBHEHWH, B TOM 4YHCIE C MPUMEHEHHEM TrpadHuecKux IMpelcTaBieHUi (YCTaHABIMBATE,
HMeeT JIM YpaBHEHUE UM CHCTEMa YpaBHEHUHN pEeIIeHus], €CIIM UMEET, TO CKOJIBbKO, U TIpoUee).

PemaTh nuHeliHbIe HEpaBEeHCTBA, KBaJpaTHBIC HEPAaBEHCTBA, M300paKaTh pelIeHHE HEPaBEHCTB Ha YHCIOBOM MPSMOH, 3alHMCHIBATH PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemath crcteMbl TMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMBl HEPABEHCTB Ha
YUCIIOBOM IPSIMOM, 3aIMCBIBATh PELLIEHNE C TIOMOILIBI CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PELLIEHUHU PA3JIMYHBIX 3a]1a4.

DYyHKUNHU

PacnoznaBath QyHKIIMM W3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUYECKH PACIIONOXKEHNE Ha KOOPIMHATHON MJIOCKOCTH rpaduKoB GYHKIMIA BUja: y = kx, y =

kx +b y=kixy=ax?+bx+c,y=x%y=Vxy= ||, B 3aBECEMOCTH OT 3HAYCHMIT KOA()DHUIMEHTOB, OMICHIBATH CBOMCTBA QYHKIHIL.

Crpouth 1 U300paXkaTh CXEMAaTHYECKH rpadUKu KBaAPATUIHBIX (DYHKIIMN, OMUCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 110 HX rpaduKam.

PacnoznaBaTh KBajpaTHYHYIO QYHKIIHIO 110 (hOpMYJie, IPUBOJUTH IPUMEPHI KBAIPATUYHBIX QYHKINN U3 peadbHON KU3HU, PU3UKU, TEOMETPHH.

YucioBble N0C/I€10BATETLHOCTH U MPOTPecCUU

PacnozHaBaTh apu()METHIECKYIO U TEOMETPHUECKYIO TIPOTPECCHH MPU Pa3HBIX CIOCO0axX 3aaHusl.

BBIMOMHATH BEIYMCIICHHS € HCIIONB30BaHHEM (OPMYI N-TO WieHa apuGMETHIECKOi U TeOMETPUIECKON POrpeccruii, CYMMBI ITEPBBIX N YICHOB.

N300paxath 4iieHbI OCIEN0BATEIPHOCTH TOUKAMHU HA KOOPAWHATHOH MIOCKOCTH.

PemaTh 3a7aun, cB3aHHBIE C YUCIIOBBIMH MTOCIEIOBATENLHOCTSIMHU, B TOM YHCIIE 33/Ia49H U3 PEaIbHOM JKU3HU (C HCIONB30BaHUEM KAJIBKYISATOPA, ITUPPOBBIX
TEXHOJIOTHIA).
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TEMATUYECKOE IIVTAHUPOBAHUE

7 KJIACC
KoaunyecTBO 4acos DIeKTPOHHbIE
Ne n/m Haumenoanue pasie;10s u rem Bcero KonTpoabubie IIpakTHyeckne (wnpposnie)
NpoOrpaMMbl 6 6 o0pa3zoBaTebHbIE
padoThI padoThI pecypen
1 Yucna v BeIYKCICHHUS. PalimoHanbHBIC 32 1 bubauoreka LIOK
qHcaa https://m.edsoo.ru/7f415b90
bubauoreka LIOK
2 Koopaunarst u rpaguii. @ynkii 2 ! https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
3 AJITeOpanteCKHe BHPAKCHHUA 26 ! hitps://m.edsoo.ru/7f415b90
bub6mmoreka IJOK
4 VPABHEHHSI 1 HEPABCHCTRA 12 ! hitps://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
> Tosropenne i oGodwmeHue 7 ! hitps:/m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
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8 KJIACC

KoanyecTBo yacoB

DJIeKTPOHHBbIE

Ne HaumeHoBaHHe Pa31eIioB H TeM K - (LnpoBbIE)
n/n nporpaMmbI Beero OHTPOJIbHbIE PaKTHYeCKHE uu@p
padoThI padoThI oOpa3oBaTejibHbIE
pecypcebl
1 AnreOpanvecKkue BhIPaXKCHHSI. 15 1 bubmuoreka ITOK
Anrebpaunueckas 1po0b https://m.edsoo.ru/7f417af8
bubauoreka LIOK
2 Uwuca u Berancienus. KpaapaTHbie KOpHHA 15 https://m.edsoo.ru/7f417af8
3 Yucna v BeruuciaeHus. CTeneHb ¢ IeabIiM 3 1 bubmauoreka LIOK
ToKazaTenemM https://m.edsoo.ru/7f417af8
4 YpaBHeHud U HepaBeHCTBA. KBajipaTHbIe 19 1 bubmoreka [IOK
ypaBHeHUs. KBagpaTHBIH TpexuiieH https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmauoreka LIOK
6 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https://m. edsoo.ru/7f417af8
bubmauoreka LIOK
7 Dynicuuu. OCHOBHBIC MOHATH > https://m.edsoo.ru/7f417af8
bu6nmoreka IJOK
8 Dymxuun. TuCroLIe Gymiim 9 https://m.edsoo.ru/7f417af8
bubnmoreka IJOK
? TosTopere u 0bobmenue 6 2 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 110 102 6 0
MNPOT'PAMME
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9 KJIACC

KoanyecTBo yacoB

DJIeKTPOHHBbIE

Ne HaumeHoBaHUe Pa3IeioB U TeM
n/n NporpamMmalI Bcero KoHTpoJibHbIE IpakTHyeckue (upposrie)
o0pa3oBaTejibHbIE
padoThI padoThI pecypeb
1 Yucna u Beruncnenus. JlelicTBUTEbHEIC 9 bubmuoreka IJOK
qucia https://m.edsoo.ru/7f419d08
bubmuoreka IJOK
2 Oyrkium 16 ! bitpedim esooru/TA19408
3 YpaBHEHUS U HEPABEHCTBA. Y pAaBHEHUS C 14 1 bubmuoreka ITOK
OJTHOY TepeMeHHON https://m.edsoo.ru/7f419d08
4 YpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
5 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 Eggg;ﬁf(ii(ﬁfﬂ £419d08
bubmorexa [JOK
6 UrcnoBble MOCIEA0BATENbHOCTH 15 1 https:/m.c dscI)_E).ru 17£419d08
7 [ToBTOpeHUe, 0000IIEHUE, CHCTEMATH3ALIUS 13 1 bubmuoreka [IOK
3HAHHUA https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB 110 102 6 0
MNPOI'PAMME
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MNOYPOYHOE INVTAHUPOBAHMUE

7 KJIACC
Ne KosanuecTBo yacos JyekTpoHHbIEe U POBHIE
Tema ypoka Hara P PP
n/n Bcero KounTtpoabHbie IIpakTnyeckue — oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcebl
1 IToBTOpEHME N3YyUEHHOTO 1
Marepuaia 5-6 kiaaccos
2 IToBTOpEHUE H3YyUEHHOTO 1
Marepuaia 5-6 kiIaccos
3 ITonsiTHE palMOHAIBEHOTO 1
qucia
4 ApubmMernaeckue JEHCTBUS C 1
panoOHAIBHBIMU YHCIIAMU
5 Apudmerndeckne nercTBUS C 1
panroOHAIBHBIMU YHCIIAMU
6 ApudmMernaeckue JHCTBHUS C 1
paIoOHaIBHBIMHI YHUCIIAMHU
7 ByKkBeHHBIC BBIPAKCHHS 1 bubmorexa [IOK
YK P https://m.edsoo.ru/7f41feec
3 Ilepemennsie. JlonycTumblie 1
3HAYCHMS [TePEeMEHHBIX
9 CpaBHeHwue, yropsaoYnBaHUE 1
paIOHAIBHBIX YHCEI
10 CpaBHenwue, yropsaoInBaHUE 1
paIoOHaIbHBIX YHCEI
1 CpaBHeHwme, yIopsa0IrnBaHUE 1
paIMoOHaIbHBIX YHCEI
Pemenne ocHOBHBIX 3a7a4 Ha
12 IpoOH, TIPOIIEHTHI U3 peaTbHON 1
MIPaKTHUKH
Pemenrie ocHOBHBIX 327124 Ha
13 JpoOH, TIPOIIEHTHI U3 peabHON 1
MIPaKTHUKH
14 Pemenne ocHOBHBIX 3a1a4d Ha 1
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JpOOH, TIPOIICHTHI U3 PeabHOU
MIPaKTUKU

15

Pentenne ocHOBHBIX 3a7a4 Ha
JpOOH, TIPOLICHTHI U3 PeaibHON
MIPAKTUKH

16

IIpu3Haku nenumocTy,
pa310KEeHUs] HA MHOXKHUTEIN
HaTypaJibHbIX YHUCEN

17

IIpu3Haku nenumocTy,
pa30KEeHUs] HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEN

18

[IpeoOpazoBanue OYKBEHHBIX
BBIPAXKECHUM, PACKPBITHE
CKOOOK ¥ TIpHBEIEHUE
HOJL00HBIX CJIAraeMbIX

bubmmoreka IJOK
https://m.edsoo.ru/7f41fafa

19

[IpeoOpazoBanue OYKBEHHBIX
BBIP@KEHUM, paCKpPBITHE
CKOOOK W IPUBEICHIE
OIOOHBIX ClIaraeMbIX

bu6mmoreka IJOK
https://m.edsoo.ru/7f41£d70

20

[IpeobpazoBanue OYKBEHHBIX
BBIP@KEHUM, paCKpBITHE
CKOOOK M IPUBEICHIE
MOTIOOHBIX ClIaraeMbIX

21

[IpeobpazoBanue OyKBEHHBIX
BBIP@KEHUM, paCKpPhITHE
CKOOOK M IPUBEICHIE
MOTOOHBIX ClIaraeMbIX

22

YpaBHeHUE, NpaBuiia
peoOpazoBaHuUs YpaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHHUH

23

JluneitHoe ypaBHEHHE ¢ OIHOMI
MepEMEHHOH, peleHne
JINHEWHBIX YpaBHEHUI

24

JluneitHoe ypaBHEHHE ¢ OIHOM
MepEMEHHOH, pelleHne

bubmmoreka LIOK
https://m.edsoo.ru/7f420482
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JUHEHHBIX YpaBHEHHUH

Jlunelinoe ypaBHEHHE C OJTHOU

25 MIEPEMEHHOM, pEelIEHUE
JINHEWMHBIX YPaBHEHUI
26 Pemenne 3a1ad ¢ moMoIpi0 bubmauoreka LIOK
ypaBHCHUI https://m.edsoo.ru/7f42064e
27 Pemenne 3a1ad ¢ moMoIpi0 bubmauoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f420806
78 Pemrenne 3a1a4d ¢ MoMoIpi0 bubauoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
29 Pemrenne 3a1ad ¢ MoMoIpi0 bubmauoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
30 Popmynbl
31 Popmynbl
KonTpoabnas padora mo
3 Teme «Uunciia 1 BLIYMCIIEHUS.
PanuonanbHble YUCaa,
ToxaecTBa»
PeanbHbIE 3aBUCUMOCTH.
33 [Ipsimast u oOpaTHas
TIPOTIOPITOHAIEHOCTH
PeasnibHbIE 3aBUCUMOCTH.
34 [Ipssmast 1 obpaTHas
MIPOTTOPITOHAIEHOCTH
35 Koopanrarta Touky Ha psmMoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
36 UwcnoBble MPOMEXYTKA bubmorexa HOK
https://m.edsoo.ru/7f41dff2
37 HucnoBble NPOMEKYTKU
Paccrosiane Mmexay AByMs
38 TOYKAMHU KOOPAMHATHOU
psIMOi
39 Paccrosiae Mmexay AByms

TOYKaMH KOOpILHHaTHOﬁ
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npsiMoi

bubmuoreka IJOK
40| Tousrue pyniumi bt edion u/TH4 16106
. . bubmuoreka IJOK
H CoiicTsa dyniunii https://m.edsi.runm1f078
. . bubmuoreka ITOK
42 Cofictsa yniumii https://m. edscI)_E).ru/7f41f 1fe
43 I'padux pyaxumn
44 [IpssmMoyroneHas cucrema Bubmoreka LJOK
KOOPAMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
45 [IpssmMoyroneHas cucrema Bubmoreka LJOK
KOOPAMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
46 [Tpumeps! rpaduKoB, bubmmorexa LIOK
3aJIaHHBIX PopMysIaMu https://m.edsoo.ru/7f41e8a8
47 [Tpumeps! rpaduKoB, bubmmoreka LIOK
3aJlaHHBIX (opMysIaMu https://m.edsoo.ru/7f41ed80
48 ITpumeps! Tpaduxos,
3aJaHHBIX (hOpMyJIaMHU
49 Urenwne rpaduKoB pealbHBIX bubnuoreka ITOK
3aBHUCHMOCTEH https://m.edsoo.ru/7f41ea24
50 Urenue Fpa(I)EIKOB peabHBIX
3aBHCUMOCTEH
N bubmmoreka LIOK
31 Juneiinas pynicuis hitps://m. edscI)_E).ru/7f427282
. bubmmoreka I[JOK
52 Juneitnaz gyniuns https://m. edS(])_E).ru/7f427412
53 [Toctpoenne rpaduka bubmmoreka I[JOK
JTWHEHHON yHKINN https://m.edsoo.ru/7f426d1e
54 [Toctpoenne rpaduka
JIMHEHHON (yHKIIMA
55 I'paduk dyaxmmm y =x|
56 I'padux pysxumu y =[x|
57 KoutpoabHasi pa6oTa mo bubmmotreka I[IOK
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Teme «KoopamHaTsl 1
rpapuku. OyHKIum»

https://m.edsoo.ru/7f41£50a

58 CrermneHb ¢ HaTypaJIbHBIM bubmuoreka ITOK
rmoKasateyieM https://m.edsoo.ru/7f4211de
59 CrermneHb ¢ HaTypaJIbHBIM bubmuoreka ITOK
rmokasateyieM https://m.edsoo.ru/7f421382
60 CrermneHb ¢ HaTypaIbHBIM bubmuoreka ITOK
rmokasatejieM https://m.edsoo.ru/7f42154¢e
61 CBOIiCTBa CTEIeHH C bubmuoreka ITOK
HaTypaJbHbIM MTOKa3aTeleM https://m.edsoo.ru/7f421382
62 CBOIiCTBa CTEIEeHH C bubmuoreka IJOK
HaTypaJbHbIM MTOKa3aTeNeM https://m.edsoo.ru/7f42154e
63 CBolicTBa CTEIIEHU C bubmoreka [IOK
HaTypaJbHbIM MTOKa3aTeNeM https://m.edsoo.ru/7f4218be
64 CBoiicTBa CTEIICHH C
HaTypaJbHbIM [TOKa3aTelIeM
65 CBoiicTBa CTEIICHH C
HaTypaJIbHBIM TIOKa3aTeIeM
66 OmHOWIEHBI
67 OaHOWIEHBI
bu6mmoreka IJOK
68 Muorowieribt https://m. edsgo.ru/7f42276e
bu6nmoreka IJOK
69 Muorowierbt https://m. edsgo.ru/7f42293o
70 CroxeHue, BEIYUTAHHE, Bbubnmoreka IJOK
YMHOXEHHE MHOTOUWICHOB https://m.edsoo.ru/7f422af2
71 CrnoxeHue, BEIYUTAHHE, Bbubnmoreka IJOK
YMHOXEHHE MHOTOUWICHOB https://m.edsoo.ru/7f422cc8
7 CroxeHue, BEIYUTAHHE, Bbubnuoreka IJOK
YMHO)KEHHE€ MHOTOWJICHOB https://m.edsoo.ru/7f422fca
73 CrnoxxeHue, BEIYUTAHUE, bubmmoreka LIOK
YMHOKE€HUE MHOTO4JICHOB https://m.edsoo.ru/7f423182
74 PasnoxeHrue MHOTOUYJIEHOB Ha bubmmoreka I[JOK

MHOXHUTCIN

https://m.edsoo.ru/7f423312
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75 Paznoxxenne MHOTO4YJIEHOB Ha bubmuoreka LIOK
MHOXXHUTEITU https://m.edsoo.ru/7f4237fe
76 DopMyITbl COKPAIEHHOTO bubmuoreka ITOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
77 DopMyIbl COKPAIEHHOTO bubmuoreka ITOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
73 DopMyIbl COKPAIEHHOTO bubmuoreka ITOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
79 DopMyITbl COKPAIEHHOTO bubmuoreka ITOK
YMHOXKEHHUS https://m.edsoo.ru/7f424{d2
30 @DopMyJIbl COKPAIEHHOTO
YMHO)KEHUS
’1 @DopMyJIbl COKPAIEHHOTO
YMHO)KEHUS
32 DopMyITBl COKPAIEHHOTO bubmoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
KonTpoabnas padora no
83 TeMe «AJredpanyeckue
BbIPaKEHH
’4 JIuHeliHOe ypaBHEHUE C IBYMsI bubnuoreka ITOK
IepeMEeHHBIMH 1 ero Tpaduk https://m.edsoo.ru/7f427c32
35 JluneliHOe ypaBHEHHE C ABYMS bubmmoreka LIOK
TIEPEMEHHBIMHE | €70 TpaduK https://m.edsoo.ru/7f427e8a
Cucrema ByX JTHHEHHBIX Butmiorexa [IOK
86 YPABHCHIH € ABYMA https://m.edsoo.ru/7f42836¢
repeMeHHBIMU
Cucrema IByX JTHHEHHBIX
87 YpaBHEHUH € IBYyMSA
repeMeHHBIMU
CucreMa IByX JIMHEHHBIX
88 YpaBHEHUII C NByMS
repeMeHHBIMA
39 CucreMa IByX JIMHEHHBIX

ypaBHEHUH C ABYMS
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NNEPEMCHHBIMU

90 Pemenune cucremM ypaBHEHUM bubmorexa [IOK
yp https://m.edsoo.ru/7f4284de
91 Pemenune cucremM ypaBHEHUM bubmiorexa LIOK
yp https://m.edsoo.ru/7f42865a
92 Pemenune cucremM ypaBHEHUM Eubmorexa LOK
P https://m.edsoo.ru/7f4287d6
93 Pemenue cucreM ypaBHEHHIH
94 Perenue cucreM ypaBHEHHH
KonTtpoabnas padora no
o5 TEME «YpaBHe/Hml " Bubmiorexa [IOK
HepaBeHC”l:Ba» https://m.edsoo.ru/7f421044
Bceepoccuiickas nposepounasn
paboma
96 | patora Becpooenionen Bummorera LIOK
p P https://m.edsoo.ru/7f429c6¢
npoeepounasn paboma
IToBTOpEHHE OCHOBHBIX
97 MOHSATUH U METOAOB Kypca 7
KJacca, 0000IIeHye 3HaHUH
98 | mommmeiin moronen wypca buamotera LIOK
/IOB Kypea https://m.edsoo.ru/7f429f32
Kjacca, 0000IIeHe 3HaHUI
99 | momret nmeronon xypca 7 bumorera LOK
A yp . https://m.edsoo.ru/7f42a0e0
Kjacca, 0000IIeHe 3HAaHUI
IToBTOpEHKE OCHOBHBIX
100 MOHSITUN U METOAOB Kypca 7
Kjacca, 0000IIeHe 3HAaHUHI
101 E(?HB;IFI(“)I/II);}II/IHE/ISI?OH O(f; EIX ca’ bubmorexa HOK
a My N https://m.edsoo.ru/7f42a27a
Kj1acca, 0000IeHne 3HAaHUHI
102 [ToBTOpEHKE OCHOBHBIX bubmmorexa LJOK

MOHSITUN U METOAOB Kypca 7

https://m.edsoo.ru/7f42a900
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‘ Kj1acca, 0000IeHne 3HAaHUI

OBHIEE KOJIMYECTBO YACOB
IO NPOI'PAMME

102
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8 KJIACC

Ne

KoanuecTBo 4acoB

DJIeKTPOHHBbIe UG POBBIE

T
o €Ma ypoKa Beero KOHTpOIbHbIE IMpakTHueckHe m){[‘?;?ml o0pa3oBaTeJibHbIE
padoThI padoThl pecypcebl
1 PannonanbHbie BRIpaskeHUS. 1 Bubmorexa LJOK
AunreOpanyeckasi 1poob https://m.edsoo.ru/7f430382
Honyctumeble 3HaYeHUS
2 MEPEMEHHBIX, BXOISAUIUX B 1
anreOpanyvecKre BhIPaKECHHS
Honyctumeble 3HaYeHUS
3 IePEMEHHBIX, BXOJSAIINX B 1
aNreOpanyvecKre BhIPaKCHHS
4 OCHOBHOE CBOHCTBO 1 bubmoreka [IOK
anreOpanvecKor apoou https://m.edsoo.ru/7f4308e6
. bub6mmoreka IJOK
> Coxpamerne apobeii ! https://m.edsoo.ru/7f430a8a
. bu6mmoreka IJOK
6 Coxpanerne apodeii ! https://m.edsoo.ru/7f430f44
. bu6mmoreka IJOK
! Coxpanerne apodeii ! https:/m.edsoo.ru/7f430f44
CrnoxeHue, BEIYUTAHUE, Bubmiorexa LIOK
8 YMHOPKCHHE  JEIICHHE ! https:/m.edsoo.ru/743128c
anredpamdecKux Apooei
CrnoxeHue, BEIYUTAHUE, Bubmiorexa LIOK
9 YMHOXKCHHC H JICIICHHC . 1 https://m.edsoo.ru/7f4315¢c0
anredpandecKkux qpobeit
CrnoxeHue, BEIYUTAHHE, Butmiorexa [IOK
10 YMHOXKCHHE M ICCHIC o 1 https://m.edsoo.ru/7f4318c2
anredpandecKkux qpodeit
CrnoxxeHvie, BRIYUTAHKE, Bubmiorexa [IOK
1 YMHOMCHHE 1 JICICHHIC . 1 https://m.edsoo.ru/7f431a20
anredpandecKux apobei
12 [IpeoOpazoBaHue BRIpAKEHHIA, 1 bubnmorexa LJOK

COoACPIKALIUX aﬂre6pa1/1qecmxle

https://m.edsoo.ru/7f43259¢
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apobu

[IpeoOpazoBaHue BRIPAKESHHUIA,

bubmuoreka LIOK

13 COMICPAAIIX AT EOPANTECKHE https://m.edsoo.ru/7f432736
apobu
14| oo ametpomeemme Bumotera LIOK
https://m.edsoo.ru/7f432736
Japobu
15 | Teme wAmrebpatcons Buioreca LIOK
https://m.edsoo.ru/7f431d36
JApooby
16 JelicTBuTeNnbHBIE UKcCiia
17 CpaBHEHHE IEHCTBUTEIEHBIX
qucen
18 CpaBHEHHE NEHCTBUTEITEHBIX
qucen
19 [MousTHE 00 HPPAITMOHAIEHOM bubmmorexa LIOK
YHCIIe https://m.edsoo.ru/7f42eaaa
20 KBampatHbrit KOpeHb U3 YuciIa brbmmorexa LHOK
https://m.edsoo.ru/7f42d452
71 ApH(bMeTHtEecmﬁ
KBaJPaTHBIH KOPEHb
22 YpaBHeHUe BUIa X = a
73 JecsaTuanpie TpHOIMHKCHIS
HpPaFOHATBHBIX THCETT
4 JlecsaTuanbIe TPUOIMKCHIS
HppAaIMOHATHHBIX YHCET
75 CaoiicTBa apu(hMETHIECKUX bubmmoreka I[JOK
KBaIPaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
26 CaoiicTBa apu(hMETHIECKUX bubmmoreka I[JOK
KBaJIpATHBIX KOpPHEH https://m.edsoo.ru/7f42d862
| Do meremn B LOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
28 [IpeoOpazoBaHUE YHUCIOBBIX bubnmoreka LJOK
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BLIpa)KeHHﬁ, COACpIKAIIUX
KBaJApaTHBIC KOPHHU

https://m.edsoo.ru/7f42ded4

[IpeoOpazoBaHue YUCIOBBIX

29 BBIPXKECHHM, COIEPKAILUX bubmmorexa [IOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
o | e morom B LOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
3] Creneus ¢ 1elIbIM bubauoreka LIOK
OKa3aTejleM https://m.edsoo.ru/7f4354a4
32 CBOIICTBA CTEEHU C IETBIM bubauoreka LIOK
OKa3aTelIeM https://m.edsoo.ru/7f435648
33 CBOIICTBA CTENEHHU C IEIBIM bu6mmoreka IJOK
MOKa3aTelIeM https://m.edsoo.ru/7f435648
34 CBOICTBA CTENEHHU C IEIBIM bub6mmoreka IJOK
MOKa3aTelIeM https://m.edsoo.ru/7f435648
35 CBoiicTBa CTEIICHH C IEIBIM bubmauoreka [IOK
MOKa3aTelIeM https://m.edsoo.ru/7f43599a
36 CBoiicTBa CTEIICHH C IEITBIM bubmuoreka [IOK
OKa3aTelIeM https://m.edsoo.ru/7f435ed6
CranpmapTHas 3aIich YHClIa.
Pa3Mepsl 00BEKTOB
I G iy Bugorexa LOK
p A https://m.edsoo.ru/7f436098
KOCMHYECKUX 00BHEKTOR),
JUTATENEHOCTD MPOIECCOB B
OKPY’KaFOIeM MHPE
33 KeOH;pOJ;?H:H gaﬁoT:;[(;) bubmmoreka I[JOK
Temam «RBapaTHLI PHH. https://m.edsoo.ru/7f42ec80
Crenenn»
39 KBangpaTHoe ypaBHEeHHE bubimorexa LIOK
b M https://m.edsoo.ru/7f42eela
40 Henonnoe xBanpaTHOE bubmnorexa LIOK

ypaBHEHHUE

https://m.edsoo.ru/7f42eela

25




Henonnoe xBagpatHoE

bubmuoreka LIOK

41 ypaBHEHUE https://m.edsoo.ru/7f42eela
42 dopmyna KopHel bubmuoreka ITOK
KBaIpaTHOTO YpaBHEHUS https://m.edsoo.ru/7f42f158
43 dopmyna kopHer bubmuoreka ITOK
KBaIpaTHOTO YpaBHEHUS https://m.edsoo.ru/7f42£3f6
44 dopmyna KopHel bubmuoreka ITOK
KBaIpaTHOTO YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka ITOK
45 | Teopema Buera hitpedim edsonru/TE42tefD
bubmuoreka IJOK
46 | Teopema Buera bitpem edsoo /7430076
47 Pemenue ypaBHEeHHIH, bubmmoreka IJOK
CBOJISIIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
48 Pemenue ypaBHEeHHIA, bubmmoreka IJOK
CBOJSIIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c3d0
49 KBagpatHblil TpéxuineH
50 Ksampatubrit TpéxdaineH
51 PafnoxceHHe KBaJIpaTHOTO bubnuoreka ITOK
TPEXWICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
57 Paznoxenune kBampaTHOTO bubmmoreka [IOK
TpEXWICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
53 IIpocreiimme apobHO- bubmmoreka [IOK
paroHa bHbIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocteiimmme npobHO- bubmmoreka I[JOK
paroHaIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
pp | Tomome T B LOK
o https://m.edsoo.ru/7f42f75¢c
ypaBHEHUI
o | Tomome e e B 10K
o https://m.edsoo.ru/7f42{8f6
ypaBHEHUH
57 Kountpoabhas padora no bubmmorexa LJOK

TeMme ""KBagpartHble

https://m.edsoo.ru/7f4301{2
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ypaBHenusi. KBaapaTusblii
Tpexwien'

58

JIuneitHOE ypaBHEHME C ABYMsI
MepeMEHHBIMH, €ro rpaduk,
MPUMEPHI PELICHUS YpaBHEHHUN
B LENTBIX YUCIIaX

59

JIuneitHOE ypaBHEHME C ABYMsI
MepeMeHHBIMH, ero rpaduk,
MPUMEPHI PEIICHUS YpaBHEHHUN
B LENBIX YUCIaX

60

JIuneitHOE ypaBHEHHE C ABYMsI
MepeMEeHHBIMH, ero rpaduk,
MIPUMEPHI PEIICHUS YpaBHEHHUN
B IENTBIX YUCIIaX

61

Pemenue cucrem nByx
JINHEUHBIX YPaBHEHU C IBYMS
IIEpEMEHHBIMA

62

Pemienue cucreM aByx
JIMHEWHBIX YPaBHEHUH C IBYMS
repeMeHHBIMA

63

Pemienue cucreM aByx
JINHEWHBIX YPaBHEHUH C IByMS
IIepEeMEHHBIMU

64

IIpumeps! perieHus: cucTeM
HEIUHEUHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU

65

IIpumeps! pelieHus cucteMm
HEJIUMHEHHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU

66

I'padmueckas naTEpIIpETAIIUS
yYpaBHEHUS C ABYMSI
MEpPEMEHHBIMHU U CUCTEM
JINHEWHBIX YPaBHEHUH C IByMS
MepeMEeHHBIMU

bubmmoreka LIOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpIpETALINS

bubmnoreka [IOK
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YpaBHEHUS C ABYMs
NIEPEMEHHBIMU U CUCTEM
JINHEWHBIX YPaBHEHU C IByMS
IIEpEMEHHBIMU

https://m.edsoo.ru/7f43d6d6

68

Pentenne TekCcTOBEIX 3a4a4 C
IIOMOILBIO CUCTEM YPaBHEHUI

69

Pentenne TekcTOBEIX 3a4a4 C
IIOMOILBIO CUCTEM YPaBHEHUI

70

Pentenne TeKCTOBEIX 3a7a4 C
IIOMOIIBIO CUCTEM YPaBHEHUI

71

YucnoBble HEPABEHCTBA U UX
CBOIICTBA

72

YucnoBble HEPABEHCTBA U UX
CBOIICTBA

73

HepapenctBo ¢ ogHOM
[IepeMEHHON

74

JIuHeliHble HEpaBEHCTBA C
OJIHOW MEpEeMEHHOUN U UX
pemieHue

bubmauoreka [IOK
https://m.edsoo.ru/7f42¢692

75

JIuHeliHbie HEpaBEHCTBA C
OJIHOW MEpEeMEHHOM U UX
pemieHue

bubmauoreka [IOK
https://m.edsoo.ru/7f42c¢840

76

JIuHeliHbie HEpaBEHCTBA C
OJIHOW MEpEeMEHHOM U UX
pemieHue

77

Cucrempl THHEHHBIX
HEPABEHCTB C OJHOU
MEPEMEHHON U UX PELICHHE

Bbubnmoreka IJOK
https://m.edsoo.ru/7f42cb88

78

CucreMsl TUHEHHBIX
HEPABEHCTB C OJHOU
MEPEMEHHON U MX pellicHHe

Bbubnmoreka IJOK
https://m.edsoo.ru/7f42cd2c

79

CucteMbl THHENHBIX
HEPaBEHCTB C OHOMN
TIepeMEHHON U UX PEIIeHne
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Uzobpaxenue pemenus

bubmuoreka LIOK

80 JIMHCHHOTO HEPABEHCTEa 1 1X https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YMCIIOBOU MPSIMOK
81 Hzggngr?ﬁz F;eBI:}eI(}:I;IB’Ia U UX bubmmorexa LHOK
1 p N M https://m.edsoo.ru/7f42c9e4
CHUCTEM Ha YMCIIOBOU MPSIMOK
KonTpoabnas padora mo
82 Temam «HepaBencTBa.
CucreMbl ypaBHEHHii»
bubauoreka LIOK
83 Howsrrie pynicumn hitps://m.edsoo.ru/7f433¢12
84| wonecrso et Bumorexa LIOK
https://m.edsoo.ru/7f433d84
GbyHKIMH
85 Crioco0Obl 3a1aHust QYHKITHHA
86 I'paduk pyakmH
CroiicTBa PyHKITNH, UX
87
oroOpakeHue Ha rpaduke
YreHne U MOCTpOEHUE
88 .
rpaduKoB HYHKITHIA
[Ipumeps! rpadmkoB GHyHKIHIA,
89 OTpaXKaroluX pealbHbIC
MPOIIECCHI
@DYHKIMY, ONKCHIBAIOLINE
90 MIPSIMYIO U 00paTHYIO bubmmoreka LIOK
MIPOTOPIOHATHHBIE https://m.edsoo.ru/7f434bbc
3aBHCHMOCTH, UX TpaduKu
91 l'unep6oina
Bbubnmoreka IJOK
92 T'anepGona https://m.edsoo.ru/7f4343e2
bubmmoreka I[JOK
— 2
93 Tpadux dpyniunn y = x https://m.edsoo.ru/7f434572
04 Oynkmn y =x%, y =x3, y = Vx, bubmmorexa LJOK

y = [x|; rpadmyeckoe perieHne

https://m.edsoo.ru/7f434d38
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YpaBHEHUH U CUCTEM
ypaBHEHUI

95

IToBTOpEHHE OCHOBHBIX
MOHATUI U METOJIOB KypCOB 7
u 8 Ki1accoB, 0000IIeH1E
3HaHul / Beepoccuiickasn
nposepounas paboma

bubmauoreka LIOK
https://m.edsoo.ru/7f4371aa

96

HToromasi KOHTPOJILHAS
pa6ora / Beepoccuiickasn
nposepounasn paboma

bubauoreka LIOK
https://m.edsoo.ru/7f434eb4

97

IToBTOpEHHE OCHOBHBIX
MOHATUI U METOJIOB KypCOB 7
u 8 Ki1accoB, 0000IIIeHE
3HAHUM

98

IToBTOpEHHE OCHOBHBIX
MOHATUI U METO/IOB KypcOB 7
# 8 Ki1accoB, 0000IIeHE
3HaHUHI

bubmmoreka IJOK
https://m.edsoo.ru/7f43736¢

99

IToBTOpEHHE OCHOBHBIX
MOHATUI U METOJIOB KypCOB 7
# 8 Ki1accoB, 0000IIIeHE
3HaHUU

bu6mmoreka IJOK
https://m.edsoo.ru/7f437510

100

IToBTOpEHHE OCHOBHBIX
MOHSTUN U METOAOB KypcoB 7
H 8 K1accoB, 000011IeH e
3HaHUHI

bu6mmoreka IJOK
https://m.edsoo.ru/7f4376b4

101

IToBTOpEHKE OCHOBHBIX
MOHSTUN U METOAOB KypcoB 7
H 8 K1accoB, 000011IeHNE
3HAHHH

Bbubnuoreka IJOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOAOB KypcoB 7
H 8 K1accoB, 000011IeHHE
3HAaHUU

bubmnorexa LIOK
https://m.edsoo.ru/7f437858

OBHIEE KOJIMYECTBO YACOB

102
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IO NPOI'PAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHueckue
padoThl

Hdara
M3y4eHH s

DJIeKTPOHHBbIe UG POBBIE
o0pa3oBaTejibHbIE

pecypchbl

PannonanpHBIC YHCIIa,
HPpalMOHATIBLHBIC YMCIIA,
KOHEUYHBIE 1 OECKOHEUHEIE
JeCATHYHBIE IPOOH

MHOX€eCTBO JIeHCTBUTEIBHBIX
YHUCCII, HeﬁCTBHTeHLHLIe qHucia
KakK 6eCKOHe‘IHBIe JACCATUYHBIC
Ipodu

B3aumHO oiHO3HaUHOE
COOTBETCTBUEC MECKIY
MHOXCECTBOM I[Cf/iCTBI/ITCHLHLIX
quceia 1 MHOXXECTBOM TOUYCK
KOOPAWMHATHON MPSIMON

CpaBHECHHE JEHCTBUTEIEHBIX
qucen, apuhMEeTHICCKIE
NEUCTBUS C NEHCTBUTEIbHBIMA
YHCIaMH

[IpubmmkénHOE 3HAaUCHNE
BEJINYHMHBI, TOYHOCTh
TIPHOTIKEHUS

OxpyrieHne yucemn

OkpyrieHue yncen

IIpukunka u oueHka
PE3yNbTAaTOB BHIYMCICHUH

IIpukunka u oueHka
PE3yNbTaTOB BHIYMCICHUH

10

CBoOICTBa YETHOCTH U
HEYETHOCTH (hYHKIIHA

11

I'paduku dynrkmmit: y =kx, y =
kx + b, y=k/x, y=x3, y = Vx,
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y=|x]

12

I'paduxu pynkuumit: y = kx, y =
kx + b, y=k/x, y=x3, y = Vx,
y=[x]

13

I'paduxu dynkumit: y = kx, y =
kx + b, y=k/x, y=x3, y = Vx,
y=[x]

14

I'padukn dynknumit: y = kx, y =
kx + b, y=k/x, y=x3, y = V/x,
y=[x]

15

I'padukn dynknumit: y = kx, y =
kx + b, y=k/x, y=x3, y = Vx,
y=Ix|

16

I'padukn dynknumit: y = kx, y =
kx + b, y=k/x, y=x3, y = Vx,
y=Ix|

17

KsaapaTuunas GpyHkuus, eé
rpaduK U CBOMCTBA

bubmauoreka LIOK
https://m.edsoo.ru/7f4396c6

18

KsaapaTtuunas GpyHkuus, eé
rpaduK 1 CBOMCTBA

bubmauoreka [IOK
https://m.edsoo.ru/7f439842

19

Ksanpatuunas pyHknus, e€
rpaduK U CBOMCTBA

bu6nmoreka IJOK
https://m.edsoo.ru/7f4399b4

20

[Tapabomna, KOOpIUHATHI
BEPIMHBI TapadOoIbl, 0Ch
CUMMETPHH T1apaboITbl

bu6nmoreka IJOK
https://m.edsoo.ru/7f439eb4

21

[Tapabomna, KoopAMHATEHI
BEPIIMHEBI TapaboITbl, 0Ch
CUMMETPHH 1apaboITbl

bubmmoreka LIOK
https://m.edsoo.ru/7f43a03a

22

[Tapabomna, KoopaAHHATEHI
BEpIINHBI apadoJIbl, 0Ch
CHMMETPHUH 11apadoIbl

bubmmoreka [IOK
https://m.edsoo.ru/7f43alac

23

[TapaGomna, KoopIuHATHI
BEpLIMHBI 1apaboIIbl, OCh
CUMMETPHH [1apadoIIbl

bubmmoreka IJOK
https://m.edsoo.ru/7f43a3le
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[Napabomna, KoOpAMHATHI

bubmuoreka LIOK

24 BEPIUIMHEI NpadOIILL, OCk https://m.edsoo.ru/7f43a526
CUMMETPHH 11apadoJIbI
25 KonTtpoasnas padora no Bubmorexa LJOK
Teme " Oynkuun" https://m.edsoo.ru/7f43ab84
s | ey Bumore 10K
g https://m.edsoo.ru/7f43bf66
CBOSIIIINXCS K JIMHEHHBIM
JIuneitHoe ypaBHEHUE.
27 Pemenve ypaBuenwuit,
CBOAAINMXCS K JIMHEUHBIM
| K mamene SuGieresa LOK
’ https://m.edsoo.ru/7f43c542
CBOIAIINXCA K KBaIPaATHBIM
KB TH BHCHUE.
2 Peueine ypasnemii, Butmiotera LIOK
’ https://m.edsoo.ru/7f43c542
CBOJISIIIIMXCS K KBaJIPaTHBIM
30 bukBanpaTHbIe ypaBHEHHS brbmorexa LHOK
https://m.edsoo.ru/7f43¢3d0
31 bukBanpaTHbIe ypaBHEHHS brbmmorexa LHOK
https://m.edsoo.ru/7f43¢3d0
IIpumeps! penieHus ypaBHEHUI
32 TPETbEH M YETBEPTOH CTEIICHEH
pasIoXeHneM Ha MHO)KHTEIN
IIpumepsl penieHus ypaBHEHUI
33 TPEThEN U YETBEPTOM CTEMEHEH
pasnoXeHneM Ha MHO)KHTEIN
34 Pemenne npoOHO- bubmmoreka I[JOK
paIoHAIbHBIX YPaBHEHHH https://m.edsoo.ru/7f43c9b6
35 Pemenne npoOHO- bubmmoreka I[JOK
paIMoHaIbHBIX YPaBHEHHH https://m.edsoo.ru/7f43c9b6
36 Permenrie TeKCTOBBIX 3a1a4
anredpanvecKuM METOIOM
37 Penrenne TeKCTOBEBIX 3a0a4
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anredpanvecKuM METOIOM

38

Perrenre TeKCTOBBIX 33144
anredpanvecKuM METOI0OM

39

KonTpoabnas padora mo
TeMe «YpaBHeHHS C OTHOM
nepeMeHH 0

40

YpaBHEHUE C IByMs
MepEMEHHBIMU U €ro rpaduk

bubmauoreka LIOK
https://m.edsoo.ru/7f43d0b4

41

YpaBHEHUE C IByMs
MepEMEHHBIMU U €ro rpaduk

bubauoreka LIOK
https://m.edsoo.ru/7f43d0b4

42

Cucrema ByX JTHHEHHBIX
YpaBHEHUH C ABYyMS
[IEpEMEHHBIMU U €€ pelieHue

43

Cucrema MByX JTHHEHHBIX
YpaBHEHUH C AByMS
[IEPEMEHHBIMU U €€ pelieHue

44

Cucrema IByX JTHHEHHBIX
YpaBHEHUH € IByMs
TEPEMEHHBIMU U €€ pEellleHnE

45

Cucrema IByX JTHHEHHBIX
YpaBHEHUH € IByMS
TIEPEMEHHBIMU U €€ pEIIeHNnE

46

Pemenue cucrem nByx
YpaBHEHUH, OTHO U3 KOTOPBIX
JINHEWHOE, a IPyroe — BTOPOH
CTEICHH

bu6mmoreka IJOK
https://m.edsoo.ru/7f43d23a

47

Pemenue cucrem nByx
YpPaBHEHUH, OTHO U3 KOTOPBIX
JINHENHOE, a IPyroe — BTOPOH
CTEICHH

Bbubnmoreka IJOK
https://m.edsoo.ru/7f43d55a

48

Pemenne cucrem nByx
ypaBHEHUH, OTHO U3 KOTOPBIX
JINHENHOE, a IPyroe — BTOPOH
CTElNlCHH

49

Pemenune cucrem ABYX
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YpaBHEHUH, OTHO U3 KOTOPBIX
JIMHEHHOE, a IPyroe — BTOPOH
CTCIICHU

50

I'paduueckas uTEpIpEeTALIAS
CHCTEMBI YpaBHEHHI C IByMS
nepeMEeHHBIMU

51

Pentenue TekcToOBEIX 3a0a4
ajredpanvecKkuM CrocoooM

52

Pentenne TekCcTOBEIX 3a0a4
ajredpanvecKuM CrocoOoM

53

KonTtpoabnas padora mo
Teme «CHCTEMBI YPaBHeHH»

54

YucnoBble HEPABEHCTBA U UX
CBOIICTBA

55

YucnoBble HEPABEHCTBA U UX
CBOIICTBA

bub6mmoreka IJOK
https://m.edsoo.ru/7f43ad5a

56

JIuHeliHble HEpaBEHCTBA C
OJIHOW MEpEeMEHHOUN U UX
pelieHue

bubmauoreka [IOK
https://m.edsoo.ru/7f43af08

57

JIuHeliHble HEpaBEHCTBA C
OJIHOW MEpEeMEHHOM U UX
pemieHue

bubmauoreka [IOK
https://m.edsoo.ru/7f43af08

58

JIuHeliHbie HEpaBEHCTBA C
OJIHOW MEpEeMEHHOM U UX
pemieHue

bu6mmoreka IJOK
https://m.edsoo.ru/7f43af08

59

Cucrempl THHEHHBIX
HEPABEHCTB C OJHOU
MIEPEMEHHON U UX PELICHHE

60

CucreMsl TUHEHHBIX
HEPAaBEHCTB C OJHOU
MEPEMEHHON U MX pellicHUe

61

CucteMbl TUHENHBIX
HEPaBEHCTB C OHOMN
TIepeMEHHON U UX PEIlIeHne
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KBaHpaTHI:Ie HEPABCHCTBA U UX

bubmuoreka LIOK

62 pelieHue https://m.edsoo.ru/7f43b098
63 KBanpaTHble HepaBeHCTBa U UX Bubmorexa LJOK
pelieHue https://m.edsoo.ru/7f43b21e
64 KBanpaTHble HepaBeHCTBa U UX Bubmoreka LJOK
pelieHue https://m.edsoo.ru/7f43b5a2
65 KBanpaTHble HepaBeHCTBa B UX
peleHne
66 KBanpaTHble HepaBeHCTBa B UX
pelieHne
I'paduueckas uHTEpIpETALIAS
67 HEPABEHCTB U CUCTEM bubmmoreka LIOK
HEPaBEHCTB C IBYMSI https://m.edsoo.ru/7f43b098
nepeMEeHHBIMU
I'padmueckas naTEpIIpEeTaIIUS
68 HEpPaBEHCTB M CUCTEM
HEpPaBEHCTB C JBYMsI
IIepEeMEHHBIMU
69 KontpoabHas pabora no
TeMe «HepaBeHcTBa»
70 ITousTre yncnoBou bu6mmoreka IJOK
[IOCIEA0BATEIIbHOCTU https://m.edsoo.ru/7f43e6c6
| ey BuGeresa LOK
. https://m.edsoo.ru/7f43ebda
(hopmyroli n-ro wieHa
7 Apudmernyeckas u bubmmoreka I[JOK
reoMeTpuIecKasi MPOrPECCHH https://m.edsoo.ru/7f43ed7e
73 Apudmernyeckas u bubmmoreka IJOK
reoMeTpuiecKasi Iporpeccuu https://m.edsoo.ru/7f43f3b4
@DopMyIIbI N-TO WICHA
74 apudmeTndeckoit u bubmmorexa LJOK
TE€OMETPUIECKON TPOTPECCUT, https://m.edsoo.ru/7f43t58a
CYMMBI IIEPBBIX N YJICHOB
75 PopmyIbl n-To YieHa bubmmoreka LJOK
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apudmeTnieckoit u
reOMEeTpUYECKON POrpeccui,
CYMMBI [IEPBBIX N YJIEHOB

https://m.edsoo.ru/7f43ef2c

76

@DopMyJIbI N-TO WICHA
apudmeTuuecKoit u
FeOMETPUYECKON MPOrpeccuil,
CYMMBI IIEPBBIX N YWICHOB

bubmauoreka LIOK
https://m.edsoo.ru/7f43f0c6

77

@DopMyJIbI N-TO WICHA
apudmeTHIecKoit u
FeOMETPUYECKON MPOrpeccuil,
CYMMBI IIEPBBIX N WIEHOB

bubauoreka LIOK
https://m.edsoo.ru/7f43{72e

78

@DopMyJIbI N-TO WICHA
apudMeTHIecKoi u
FeOMETPUYECKON MPOrpeccuil,
CYMMBI IIEPBLIX N YJICHOB

bub6mmoreka IJOK
https://m.edsoo.ru/7f43f8a0

79

N3obpakeHne 1WIeHOB
apuMeTHIECKOi U
reOMETPUYECKON MPOrpeccuid
TOYKaMH Ha KOOPJUHATHOU
IIJIOCKOCTH

80

N3obpakeHne 1WICHOB
apupMeTHIeCKOr 1
reoOMETPUYECKON MPOrpeccuii
TOYKaMH Ha KOOPJUHATHOU
IIJIOCKOCTH

81

JluneitHplii u
SKCIIOH EHIUAJTIBHBIA POCT

82

CroXXHBIE TIPOIIEHTHI

Bbubnuoreka IJOK
https://m.edsoo.ru/7f43fe0e

83

CroXXHBIE TIPOIIEHTHI

Bbubnmoreka IJOK
https://m.edsoo.ru/7f4401a6

84

Kountpoabhas pabora no
TeMe «YucaoBblie
MOCJIeA0BATEIHLHOCTH

bubmmoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600IEeHNE 1
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CHCTEMAaTH3allus 3HAHU.
3amnuck, cpaBHEHUE, JCUCTBUS
C JICCTBUTEIILHBIMM YHCIIAMH,
YUCJIOBas MpsMast

86

[ToBTOpeHue, 0000IIEHUE 1
cucTeMaTHu3aIus 3HaHU M.
IIpouenTsl, OTHOLLIEHHUS,
MIPOTIOPITIHU

87

[ToBTOpeHue, 0000IIEHUE 1
cucTeMaTHu3aIys 3HaHUH.
OxpyriieHue, NpuOIMKEHUE,
OLICHKa

88

[ToBTOpeHUe, 0000IIEHUE 1
cucTeMaTH3anus 3HaHUH.
Penrenne TeKCTOBEIX 3a1a4
apu(METUIECKHUM CIIOCOOOM

bub6mmoreka IJOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHUe, 0000IIEHUE 1
CHCTEeMaTH3alus 3HAaHHH.
Pemrenne TeKCTOBBIX 3amMa4
apu(METHIECKIM CIIOCOOOM

bu6mmoreka IJOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHMe, 0000IIEHUE U
CHCTEeMaTH3aIus 3HaAaHWH.
Pemrenne TekCTOBEBIX 3aa4
apu(METHICCKIM CIIOCOOOM

bu6mmoreka IJOK
https://m.edsoo.ru/7f443fea

91

IToBTOpEHUE, 0000IIEHNE 1
CUCTEMaTHU3alHsl 3HAHU.
[IpeoOpazoBanue
anredpanvecKux BHIPAKEHUH,
JONYCTHMBbIE 3HAYCHUSI

Bbubnuoreka IJOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 0600ImEeHNE 1
CHCTEMaTH3alus 3HAHUM.
[IpeoOpazoBanue
anreOpanvecKuX BBIPAKEHUH,
JONYCTHMBbIE 3HAYCHUSI

bubmnorexa LIOK
https://m.edsoo.ru/7f444364

93

[loBTOpeHue, 0600IIeHNE 1

bubmnoreka [IOK
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CHCTEeMaTU3aIlMs 3HAHHH.
[IpeoOpazoBanue
anreOpanvecKrX BBIPaKECHHI,
JIOMYCTUMBbIC 3HAUCHUS

https://m.edsoo.ru/7f444612

94

[ToBTOpeHue, 0000IIEHUE 1
cucTeMaTHu3aIus 3HaHU M.
[IpeoOpazoranue
anreOpanvecKiX BhIPaKESHHH,
JIOIYCTHMBbIE 3HAYEHHUS

bubmauoreka LIOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 0000IIEHUE U
cucTeMaTHu3aIus 3HaHUH.
@DYHKIUU: IOCTPOCHHUE,
CBOMCTBA M3YUCHHBIX QYHKITMH

bubmauoreka LIOK
https://m.edsoo.ru/7f444c56
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[ToBTOpeHUe, 0000IIEHUE 1
cucTeMaTHu3anus 3HaHUH.
@YHKIUU: TOCTPOCHHUE,
CBOMCTBA M3YUCHHBIX QYHKITHN

bub6mmoreka IJOK
https://m.edsoo.ru/7f444{44
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[ToBTOpeHUe, 0000IIEHUE 1
CUCTEMaTHU3alHsl 3HAHU.
DyYHKIUU: TIOCTPOCHHUE,
CBOWCTBA M3YUYEHHBIX (PYHKIIUI

bubmuoreka [IOK
https://m.edsoo.ru/7f44516a
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IToBTOpEHUE, 0000IIEHNE 1
CUCTEMaTHU3alHsl 3HAHUM.
@OYHKIUU: TOCTPOCHUE,
CBOWCTBA M3YUEHHBIX (PYHKIIUI

bu6mmoreka IJOK
https://m.edsoo.ru/7f4452e6
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IToBTOpEHME, 0000IIEHNE 1
CUCTEMaTHU3alUsl 3HAHU.
I'padmueckoe pemenue
YpPaBHEHUHN U UX CUCTEM

Bbubnuoreka IJOK
https://m.edsoo.ru/7f445516
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[ToBTOpeHue, 0600ImEeHNE 1
CHCTEeMaTH3aIlus 3HAHWH.
I'padmueckoe pemenue
yYpaBHEHUI U UX CUCTEM

101

HToroBasi KOHTPOJIbHAsA
padoTa
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102

O000111eHME U CUCTEMATU3ALINA
3HAHUU

OBHIEE KOJIMYECTBO YACOB

1O NPOI'PAMME

102
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM TPOI'PAMMBI

7 KJIACC
Kon .
IDOBEDSEMOI0 IIpoBepsieMble MpeIMeTHbIE Pe3YJbTATHI 0CBOEHHUS 0CHOBHOI
POBEp 00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucia ¥ BEIUUCIICHUS
L1 BeinosHsaTh, codeTass yCTHbIE M HHCbMEHHBIC NPUEMBI, apudMeTHUecKue

Ilel\/'ICTBI/IH C pallMOHaJIbHBIMHU YMUCJIaMHU

HaxomuTh 3Ha4eHMs] YHCIOBBIX BBIPRKEHHU, NPHUMEHATh pPa3HOOOpa3HbIC
1.2 CIocOObl W TPHEMBI  BBIYMCIICHWS 3HAYEHWH JIPOOHBIX BBIPAYKEHUH,
coJiepKalrX OOBIKHOBEHHBIC U JIECATHYHBIC IpOOH

[epexomuTh OT OmHOW (OPMBI 3alMCH YUCEN K APYroi (IpeoOpa3oBbIBATH
1.3 JECATUYHYI0 JPOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATHYHYIO JIPOOb)

1.4 CpaBHUBATH U YNIOPAI0YNBATH PAIlMOHAIBHBIE YUCIA

1.5 OKpyTIATE YHCIIa

BeIMOMHATS NMPUKUAKY M OIIEHKY pe3yNbTaTa BBIYUCIICHHM, OIEHKY 3HAYeHUN
1.6 YUCIIOBBIX  BbIpaKeHUH.  BBINOMHATH  ACUCTBHUS CO  CTENEHAMH C
HaTypaJbHBIMH [TOKa3aTENSIMHU

HpI/IMeHSITI: IMPU3HAKHU OCITTUMOCTH, PA3JIOKCHUE Ha MHOKHUTCIIN HATYPaJIbHBIX

1.7
qHCe
Pemate mpakTHKO-OPHEHTHPOBAHHBIC 3aladd, CBA3aHHBIE C OTHOLICHHEM

13 BEJMHIHH, TIPONOPLHOHATLHOCTBIO BETHHH, POLCHTAMH, HHTEPIPETHPOBATH
pe3ynbTaThl peHIeHHs 3amad ¢ y4€roM OrpaHWYeHUil, CBS3aHHBIX CO
CBOMCTBAMH paccMaTpUBaEMbIX O0BEKTOB

2 Anrebpanveckre BhIpaXeHHS

71 Hcronp30BaTh anredpandecKyro TEPMUHOIOTHIO U CUMBOJIHKY, IPUMEHSATH €&
B IIPOIIECCE OCBOCHHMS Y4eOHOTr0 MaTepuaia

29 HaxomuTth 3HaueHWs OyKBEHHBIX BBIPAKEHUH TPU 33JaHHBIX 3HAYCHUSX
TIepeMEeHHBIX

2.3 BeimonHATh mpeoOpa3zoBaHus LENOro BEIPaKEHHs B MHOTOWIEH TPHBEACHHEM
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1'[0)106HI)IX cjlara€MbIX, PACKPLITUEM CKOOOK

Brinonaare YMHOKCHHMEC OAHOYJICHAa Ha MHOIOWJICH W MHOIO4JC€Ha Ha

24 MHOTOWIEH, IPUMEHATh POpMYJIBI KBaApaTa CYMMBI M KBaJpaTa pPa3HOCTH
OcyuiecTBiIATh pa3iokKeHWe MHOTOYJIEHOB Ha MHOMHUTEIH C TOMOUIBIO

2.5 BBIHECCHUSI 3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKH CJaracMbiXx,
npuUMeHEeHUs POpMYI COKPAIIEHHOTO YMHOKCHHSI

6 [IpumensaTs npeoOpa3zoBaHUSI MHOTOUJIICHOB IS PEIICHHS PasIMHBIX 33724
13 MaTeMaTHKH, CMEKHBIX IIPEAMETOB, U3 peaslbHOM MPaKTHUKU

27 Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKAa3aTEIsIMU IS
peoOpa3oBaHmsl BEIPKESHHN

3 YpaBHeHHS U HEPABEHCTBA

PemaTte nmHElHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPHUMEHSS IIPaBUIIA

3.1 mepexofa OT HCXOJHOTO ypaBHEHHsS K paBHOCHUIBHOMY emy. IIpoBepsrs,
ABIISIETCS JIM YMCIIO KOPHEM YpaBHEHUS

39 [pumensTs rpaduyeckue METOBI IPU PEIICHUN JTUHEHHBIX YPaBHEHUH U WX
CHCTEM

33 [lonGupare TpuMepbl Tap YHCEN, SABJISIONIMXCS pPEUICHHEM JIMHEHHOrO
YPaBHEHUS C IBYMsI IEPEMEHHBIMH
CTpouTh B KOOPANHATHOH IIOCKOCTH I'pa UK JIMHEHHOr0 YpaBHEHUS C JBYMS

34 MEPEeMEHHBIMH;, TIONB3YACh TIpadUKOM, NPUBOAUTH TPHUMEPHI PEIICHUS
YpaBHEHUS

35 Pemates cucreMbl IByX JTMHEWHBIX YPABHEHHH C IBYMs IEPEMEHHBIMHU, B TOM
yrcie rpaduuecku
CocraBnare M pemaTh JMHEHHOE YpPAaBHEHHE WIM CHCTEMY JIMHEHHBIX

3.6 YpPaBHEHUH IO YCJIOBHIO 3alayd, WHTEPIPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33Ja41 IOITY4YECHHBIN pe3yabTaT

4 Koopaunats! u rpaduku. OyHKIINN
N3obpakats Ha KOOPIUHATHON MPSMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM

4.1 KOOpAWHATaM, JIydd, OTpPE3KHM, HWHTEpBajbl, 3alHlCBIBATh  YUCIIOBBIC
MIPOMEXYTKH Ha aJIre0panyiecKoM sI3bIKe

4.2 OtmeuaTh B KOOPIMHATHOM IIIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATAM

4.3 Crpouts rpaduxu muHerHbIX GyHKumuid. CTpouTs rpaduk GyHKIHH Y = [X|

4.4 OnuceiBaTh ¢ TOMOUIpIO  (DYHKIIMI W3BECTHBIE 3aBUCHMOCTH  MEXIY
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BCIIMYMHaAMM: CKOPOCTb, BpEM:, paCCTOAHUC, LICHY, KOJUYCCTBO, CTOUMOCTD,
MMPOU3BOAUTCIIbBHOCTL, BPEMS, 00BEM pa60Tm

4.5 HaxonuTs 3HaueHune QyHKLIWH 1O 3HAYCHUIO e€ apryMeHTa
[Nonumate rpaduyeckuil crocod MPEACTABICHUS M aHaiu3a HH(OpMaIuy,
4.6 W3BNIEKaTh W MHTEPIPETUPOBaTh HHAOOPMALMIO W3 TPa(UKOB pPealbHBIX
MPOLECCOB U 3aBUCHUMOCTEN
8 KUIACC
Kon "
HpoBepsIEMoro IIpoBepsieMmble Npe/IMeTHbIe Pe3yJIbTaThl 0CBOEHHs OCHOBHON
pesyanTaTa o0pa3oBaTebLHON MPOrpaMMBbl OCHOBHOTO 00111er0o 00pa3oBaHusi
1 Yucna v BBIYUCIEHUS
Hcnonp3oBaTh HavajdbHBIE MPEACTABIECHUS O MHOXECTBE JEHCTBUTENBHBIX
1.1 yucenl JUIs  CPaBHEHWS, OKPYIJICHHWS W  BBIUKMCICHUH, H300pakaTh
JICCTBUTENIBHBIC YHCIA TOUKAMH HA KOOPJIMHATHON NpsIMOM
[MpumensaTs moHSATHE apuUPMETUYECKOr0 KBaJpAaTHOTO KOPHS, HAXOIUThH
12 KBaJIpaTHbIE KOPHHM, WCHONB3yd TPH HEOOXOAMMOCTH  KaJIbKYIATOP,
BBITIOJTHATH MIPE0OPA30BAHUS BBIPAKECHHH, CONEPKANUX KBAJApPAaTHBIC KOPHH,
HCTOJNB3Yys CBOMCTBA KOpHEH
13 Hcnonb30BaTh 3amycH OONBINMUX W MAIBIX YUCET C IOMOIIBIO JECATUIHBIX
Ipobeii u creneneit yrcia 10
2 AnreOpandecKue BBIpaKEeHUS
71 IIpuMeHsATP DOHATHE CTENEHU C LENbIM IIOKA3aTeNeM, BBIIOIHITh
peoOpa3oBaHms BRIPAKEHHH, COEPKAIINX CTEHEHH C IeITBIM MTOKa3aTeNeM
29 BreImonHATh TOXIECTBEHHBIC TPEOOPa30BaHMUs PAIIHOHAIBHBIX BRIPAKEHHUA Ha
OCHOBE IMPaBWJI JEWCTBUN HAaJl MHOTOWIIEHAMH H alareOpandecKuMu Jpo0sMu
2.3 PacknaapiBaTh KBaApaTHBIM TPEXUWIEH HA MHOXKHUTEIU
24 [IpumensaTs peoOpa3oBaHMs BIPAKEHUN /IS PEIICHAs PasiIHEIX 387121 13
MAaTEMAaTHUKH, CMEXHBIX ITPEIMETOB, U3 PEAIbHON NPAKTHKU
3 YpaBHEHHUS U HEPABEHCTBA
31 Pemate nuHeliHbIE, KBaJpaTHbIE YpaBHEHUS W PALUUOHAJIbHBIC YpPaBHEHUS,

CBOAAIINECCA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU
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HpOBO)II/ITI) HpOCTeﬁHIHG HUCCIICAOBaHUA ypaBHeHI/Iﬁ n CHCTEM ypaBHCHHﬁ, B
TOM 4YHCJIIC C MNPUMCHCHUCM rpa(bnqecxnx Hpe):[CTaBJ'ICHI/Iﬁ (yCTaHaBHI/IBaTI),

3.2 o
UMeEeT JIM ypaBHEHWE WM CHCTEeMa YPaBHEHHH pELICHHS, €CIH MMEET, TO
CKOJIBKO, U TIpoUee)
[lepexomuTh OT cClOBECHOM (HOPMYJIUPOBKM 3a7aud K €€ anreOpandeckoi
33 MOJETI C TIOMOIIBIO COCTABIICHUSI YpPaBHEHHS WM CHCTEMBbl ypaBHEHWH,
’ HWHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayd MOJTyYEHHBIH
pe3yapTaT
[IpuMeHSATH CBOHCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKH, peliaTh
34 JIMHEMHbIE HEPAaBEHCTBA C OJIHOM IEPEMEHHOM M MX CHUCTEMBI, J1aBaTh
’ rpadMuecKyl0 HIUTIOCTPAIIMI0 MHOXECTBA PEIICHWH HEPaBEHCTBA, CHUCTEMBI
HEpaBEHCTB
4 OYHKITIU
[Monumarh u HCHONB30BaTh (YHKIMOHAILHBIC TOHSATHS W SI3BIK (TEPMUHEI,
4.1 CHMBOJIMYECKHE 0003HAUCHHUS), ONPENENATh 3HaUeHne (DYHKIIUH 110 3HAYCHUIO
apryMeHTa, OoNpe/eNsiTh CBOMCTBA QYHKIMH 10 e€ TpaduKy
Crpoutb rpaduku dreMeHTapHbIX QYHKIUH BUJIA:
4.2 vy =k/x, y=x2y=x3y=|x|, ONMCHIBATH CBONCTBA YNCIOBOH (DYHKI[HH 11O
e€ rpaduxy
9 KJIACC
Kon .
IDOBEDSEMOL0 IIpoBepsieMble MpeAMeTHBIE Pe3yabTaThl 0CBOCHHS OCHOBHOI
posep 00pa3zoBaTeJbLHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yabTaTa
1 Hucna v BBIYUCICHUS
1.1 CpaBHUBATH U YIIOPAIOYNBATH PAIlMOHATBHBIE H HPPAIIMOHAIBHBIC YHCTIA
Bremonuaate apudmMerndeckue MEHCTBUS C  PAalMOHAIBHBIME  YHCIAMU,
1.2 codyerass YCTHbIE W THUChMEHHBIE TPHEMBI, BBITIONHATH BBIYHACIEHUS C
HppAaIMOHATHHBIMHI YHCIIAMHU
13 Haxogute 3HaueHHWs CTeleHedl ¢ UeNbIMH TIOKa3aTelnsMd W KOPHEW,
) BBIYHCIISITh 3HAUEHHS YUCIIOBBIX BBIPAKSHHH
1.4 OxpyrisTh JeWCTBUTENBHBIE YHCIA, BBINOIHATH NPUKHIKY pe3yibTaTa
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BI)I‘II/ICJ'IGHI/If/'I, OLICHKY YUCJIOBBIX BI:Ipa)KCHI/If/'I

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

PemaTte nuHEWHBbIE M KBAaJApAaTHBIE YPaBHEHUs, YPAaBHEHMs, CBOAAILLUECT K
HUM, IPOCTeHIIHE APOOHO-PAIIHOHATILHBIC YPaBHEHUS

22

Pewats cucrembl ABYX JHMHEMHBIX ypaBHEHUW C ABYMS MEPEMEHHBIMU H
CHUCTEMBbl JBYX YpPaBHEHUH, B KOTOPBIX OIHO YypaBHEHUE HE SBISETCS
JIMHENHBIM

23

Pemate TekcTOBBIC 3amauM  aJreOpandecKMM CIIOCOOOM C  IOMOIIBIO
COCTABJICHHS YpPaBHEHUsS WM CUCTEMBl JIByX YPaBHEHMU C JByMs
NNEPEMCHHBIMHA

24

IIpoBouTE MpoCTENHIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YpAaBHEHUH, B
TOM 4YHCIEe C TpPUMEHEHHEM TpadHuuecKuX MpeACTaBICHUH (HAmpuMep,
YCTaHABJIMBaTh, UMEET JM YpPaBHEHUE WJIM CUCTEMAa YPAaBHEHUU pEILIEHUs,
€CJIM IMEET, TO CKOJIBKO)

2.5

Pemath nuHeliHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa’kaTh
peuIeHrEe HEPaBEHCTB HA YMCIOBOM NPSIMON, 3alMCHIBATH pPELICHHUE C
IIOMOILBIO CHMBOJIOB

2.6

Pemate cucremMbl  ITUHEWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKITIOYAIONIME KBaJpaTHOC HEPABEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBI
HEPaBEHCTB HAa YHUCIOBOW MPSIMOW, 3alMCHIBATH pEIICHHE C ITOMOIIBIO
CHIMBOIIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MTPU PELICHUH PA3NHYHBIX 337124

DyHKIIUU

3.1

PacriosnaBaTh (yHKIMM W3ydEeHHBIX BHIOB. [lOKa3pIBaTh CXEMAaTHYECKU
pacronoXXeHne Ha KOOPAMHATHOW IUIOCKOCTH TpaHKoB (GYHKIWH BHAa:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3Ha4YeHHU
KO3 ((UITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIUH

3.2

[Toka3pIBaTh CXEMaTHYECKH PACIIOJIOKEHHE Ha KOOPIMHATHOM ITTIOCKOCTH
rpadukoB ¢hyHKIM BUna y = VX, y = |X| 1 onmuceIBaTh cBOMCTBAa PYHKITHI

3.3

Ctpouth W M300pakaTh cXxeMaTH4YeCKH TpadUKy KBaIpaTUIHBIX (YHKIIHH,
ONKCHIBATh CBOMCTBA KBAAPATHYHBIX (DYHKIMH 11O UX TpaduKaM

34

PacnoznaBaTh kBagpaTHUHYO (YHKIHUIO TO GopMylie, IPUBOAUTE HPUMEPHI
KBaJIpaTHUHBIX QYHKUMHI U3 peabHON KHU3HHU, (PU3UKU, TEOMETPUH

Apu¢merndeckasi ¥ reoMeTpudeckas Iporpeccuu
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PacnoznaBaTh apu@MeTHUECKYI0 M TEOMETPHUYECKYI0 MPOTPECCHU MPH

4.1 pa3HbIX croco0ax 3a1aHus
49 BbIMOMHATE  BBIYUMCIEHHST C UCIONB30BaHHWEM (opMyn n-ro  yieHa
) apu(METHIECKON U TeOMETPHUYECKOM MPOrpeccuii, CyMMBI TIEPBBIX N YWICHOB
43 Nzo0paxarb 4dJeHBl TOCIEIOBATENLHOCTH TOYKAMHU HA KOOPAWHATHOM
IJIOCKOCTU
Pematy 3amaun, cBsI3aHHBIE C YHCIOBBIMHU IOCIEIOBATENBHOCTAMHU, B TOM
4.4 yHucle 3aJaydl M3 peajbHOM JKM3HM (C HCIOJB30BAHWEM KaJIbKYISATOPA,

UG POBBIX TEXHOJIOTHH)
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MHNPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT coaep:KaAHUs
1 Yucna v BIYUCIECHUS
11 Jpobu OOBIKHOBEHHBIE W JECATHYHBIC, TIEPEX0] OT OAHOW (OpMBI 3amucu Jpobeil k apyrod. [loHsTHE panMOHATBHOTO YUCIA, 3aIKCh,
CpaBHEHHE, YIOPAOUYNBAHUE PALIMOHAIBHBIX YHUCET
1.2 Apudmernyeckue JISHCTBUS C pallMOHANBHBIMU YiclaMy. Pellienue 3a1a4 U3 pealibHOW NPAKTHKHU HA YacTH, Ha IPoOH
1.3 Crenenp ¢ HATypaJIbHBIM TIOKA3aTeNeM: olpeielieHne, Mpeodpa3oBaHme BRIPAKEHUH Ha OCHOBE OMpEICNIEH s, 3alTUCh OONBIINX YHCEl
1.4 [IporieHTsl, 3amuch MPOIEHTOB B BUAE IpOOU M ApOOH B BHJIE MPOIEHTOB. TpH OCHOBHBIC 3a7[aud Ha IPOICHTHI, PEIICHUE 3aa4 U3 PealbHOH
MPAKTUKH
1.5 HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTH, PA3JIOKCHNUEC HA MHOXHNTEIIN HATYPaJIbHBIX YUCEIL
1.6 PeanpHBIE 3aBUCUMOCTH, B TOM YHCJIE ITpsiMasi U oOpaTHas IPONOPIHOHAIBHOCTH
2 Anrebpandeckre BhIpaXKeHUS
2.1 IIepemeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHON. [[oIycTUMBIE 3HAaUEHHUSI IEPEMEHHBIX
2.2 [pencraBieHne 3aBUCUMOCTH MEK/Ty BETMUMHAMU B BHE GopMyIbl. Beraucienns mo gopmynam
2.3 [IpeobpazoBanne OYKBEHHBIX BBIPAYKECHHM, TOXKISCTBEHHO PABHBIC BHIPAIKEHHS
2.4 CBOIiCTBaA CTEIIEHHU C HATYpaJIhHBIM MTOKA3aTEIeM
2.5 OpnHounens! 1 MHOrowieHsl. CreneHb MHOrowieHa. CiokeHue, BBlYMTaHUEe, YMHOKEHHE MHOTOWIEHOB
6 DopMmysbl COKpaLIEHHOIO YMHOKEHUS: KBaZApaT CyMMbI U KBajpatr pa3HocTd. DopMyia pa3HOCTH KBaApaToB. PasznokeHre MHOrOWIEHOB Ha
MHOXHTENIN
3 YpaBHeHUS
3.1 YpaBHeHHE, KOPEHb YPaBHEHHUS, IPaBHiIa IpeoOpa30BaHUs YPABHEHHsI, PABHOCHIIBHOCTh YPaBHEHUH
3.2 JluneitHoe ypaBHEHHE ¢ OTHOM NEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOI0 YpaBHEHU S, PEIICHUE JIMHEWHBIX YPaBHEHUI
3.3 CocraBnieHrie ypaBHEHHUH 110 YCIOBHIO 3a/aud. PereHne TeKCTOBBIX 33124 C TOMOIIBI0 YpaBHEHUH
3.4 JluneliHOe ypaBHEHHE C ABYMS IEpEMEHHBIMHU U ero rpaduk
35 Cucrema NByX TMHEWHBIX YpaBHEHHH C IBYMS _TepEMEHHBIMH. Pemenne cucrem ypaBHEHWH CIIOCOOOM IMOACTaHOBKHU. [Ipumeps! perreHus
TEKCTOBBIX 3a]1a4 C IOMOLIbIO CUCTEM YPaBHEHHM
4 Koopaunats! u rpaduku. OyHKIINN
4.1 KoopnuHarta Touku Ha mpsiMOi
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4.2

YucaoBbie IMIPOMECIKYTKH. Paccrosinue MCXKAY ABYMSA TOUKAMU KOOp):[HHaTHOﬁ HpHMOﬁ

4.3 [IpsmMoyronpHas cuctema KoopauHat, ocu Oxu Oy. AbGcuucca U OparHaTa TOYKH Ha KOOPAMHATHOM MJIIOCKOCTH

4.4 [Tpumeps! rpaduKoB, 3a1aHHBIX hopMynamu. UteHue rpadMKoB peabHBIX 3aBHCUMOCTEH

4.5 [oustre pynkuuu. ['paduk dpynkuuu. ColicTBa QyHKIMHA

4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Pyakumu y = x|

4.7 ['padmyeckoe pelieHue JIMHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX YpaBHCHHIA

8 KVIACC
Kon IIpoBepsieMblii 3JIeMEeHT cofep:KaHUs
1 Yucna v BIYUCIECHUS
1.1 KBagpaTaslii kopeHb u3 uncia. [loHsTre 00 upparMoHaIbHOM Yucie. JlecaTnaHble MpUuOINKEHNUS HPPAIIMOHAIBHBIX YHCEN
12 CpoiicTBa apudMeTHUECKHX KBAJPAaTHBIX KOpHEH W HMX IpHUMEHEHHEe K MpeoOpa3oBaHUIO YHCIOBBIX BBIPQKCHHH W BBIYMCICHHSM.
JelicTBuTENbHBIE UKCIIa

1.3 CrereHb ¢ 11eTBpIM MTOKa3zaTeneM U e€ cBoricTBa. CTaHmapTHAs 3alMCh YrCIIa

2 Anrebpandeckre BhIpaXKeHUS

2.1 KBaapatHblii TpEXusieH, pa3ioKeHUe KBaAPaTHOrO TPEXWIEHa Ha MHOXKHUTEIH

2.2 Anredpandeckas qpoOb. OCHOBHOE CBOMCTBO ajredpandyeckoi ApooH

2.3 CiokeHHe, BRIUMTAaHUE, YMHOKEHHE, Je/ICHHE aareOpandeckux Apooeit

2.4 PammonanbHBIC BRIpAKEHUS U UX ITPEoOpa3oBaHne

3 YpaBHEHUS 1 HEPABCHCTBA

3.1 KBagpaTHoe ypaBHeHUe, (hopMyna KopHEl KBagpaTHOro ypaBHeHHs. Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOASAIIMXCS K TMHEHHBIM U KBaIPATHBIM

3.3 [IpocTeiinme npoObHO-palliOHATFHBIC YPABHEHUS

34 I'padmueckas HHTEpTIpeTaIHs ypaBHeanﬁ C NIByMsl NEPEMEHHBIMU WU CUCTEM JIMHEHHBIX YpaBHEHHU C ABYyMs mepeMeHHbIMH. lIpumepsl

peLIeHHs CHCTEM HEJTMHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

3.5 Permenre TeKCTOBBIX 337124 alNredpandecKuM CIiocoOoM

3.6 HucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0qHOM epeMeHHON

3.8 PaBHOCHUIIBHOCTH HEPABEHCTB

3.9 JIuneliHbIe HEPABEHCTBA C OHOW ITepEMEHHON
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3.10

CucreMbl TMHEHHBIX HCPABCHCTB C OI[HOﬁ HepeMeHHOﬁ

4 OYHKIUU
4.1 [onsitre pynkuuu. O6IacTs onpeneneHusi ¥ MHOKeCTBO 3HaueHni ¢pyHkiun. Crnoco0sl 3aganus GyHKIUH
4.2 I'paduk pynkumu. Urenne cBoiicTB GYHKIUH 110 e€ rpaduKy
4.3 [Tpumepsl rpaduKoB GYHKIIUH, OTPAYKAIOIINX PEaIbHBIE TPOIECCHI
4.4 QDyHKIMH, ONUCHIBAIOIIIE IPSIMYIO U 00PaTHYIO MTPOMOPLUOHANBHBIC 3aBUCUMOCTH, MX IpaduKu
4.5 @yHKIUU y =x% y = X3
4.6 Oymkimmn y = Vx, y = |x|
4.7 ['padmyeckoe pelieHrne ypaBHESHUI U CUCTEM YPaBHEHUM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHNS
1 Yucna v BHIYUCIEHUS
1.1 ParronanbHble YnciIa, MppalMoHaIbHbIE YMCa, KOHEUHBIE M OECKOHEUHBIE JIECATHYHbIC IPOOH
12 MHOXeCTBO NeHCTBUTENBHBIX YMCEll, NEHCTBUTENbHBIE YKClIa Kak OCCKOHEYHbIE AECSTHYHbIE ApoOU. B3auMHO onHO3HAYHOE COOTBETCTBUE
MEKIY MHOYKECTBOM JI€HCTBUTEIbHBIX YHCE M KOOPAUHATHOH npsiMoil. CpaBHEHHE 1eHCTBUTENbHBIX YHCEI
1.3 ApubMernaeckue ISHCTBUS C NEHCTBUTEIHLHBIMY YHUCIaAMHI
14 W3mepenust, mpuOmmkeHns, oreHKH. Pa3mepsl 00bEKTOB OKpPYXKAIOIIEro MUPA, JIUTEIBHOCTD MIPOLIECCOB B OKpYKatomieM mMupe. [Ipubmmxénnoe
3HAa4YeHUE BEIMYMHBI, TOUHOCTh NpuOmmxeHus. Okpyriaenue uncen. IIpukuaka u oleHKa pe3ysibTaToB BHIYHCICHUH
2 YpaBHEHUS 1 HEPABCHCTBA
2.1 YpaBHEHUS ¢ OTHOW TIEpEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHeHUHN, CBOASIIMXCS K TUHEHHBIM
2.3 KBanparHoe ypaBHeHue. PenieHue ypaBHeHUH, CBOIAIIMXCS K KBAAPATHBIM
2.4 bukBanpaTtHoe ypaBHeHue. [Ipumepbl penieHusi ypaBHEHH TpeTbeil U UeTBEPTOM CTENEHEH pas3IoKEeHHEM Ha MHOXKHUTEIU
2.5 Pemmenrie npoOHO-paniMOHAEHBIX YpaBHEHUN
2.6 Cucrempl ypaBHEHHHA
2.7 YpaBHeHHE C IByMsI IEPEMEHHBIMH U €T0 TPauK
2.8 Pemenue cucrem IByX JJMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMU
2.9 Pemenne cucreM AByX ypaBHEHUH, OIHO M3 KOTOPBIX JIMHEIHOE, a IPYroe — BTOPOH CTENEHN
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2.10 ['paduueckas HHTEpIpETalMsI CUCTEMBI YPaBHEHHH C IBYMSI IEpEMEHHBIMHU
2.11 PerieHre TEKCTOBBIX 3aJ1a4 alredpanvyeckKuM CriocoooM
2.12 HucnoBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenue JIMHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Peuienne cucteM JTMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
2.15 KBagpaTHble HepaBeHCTBa
2.16 ['paduueckas nHTEpIpeTalysi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMs MTEpEMEHHBIMU
3 DyHKIIUU
3.1 Ksanpatuunas dynknus, e€ rpaduk u cBoiicTsa. [lapabora, KoOpIMHATHI BEpHIMHBI Tapaboiibl, OCh CHMMETPHH Mapadobl
3.2 I'paduku dyakumit y=kx, y=kx+bu ux cBOWCTBa
3.3 ['paduku dyHkumit y=k/x, y = x’u UX cBOWCTBa
34 I'paduku QyHKIMA, U UX CBOHCTBA
4 UricnioBble MOCIEA0BATENbHOCTH
41 Omnpenenenrie U COCOOBI 3aIaHKSI YMCIIOBBIX ITOCTIEIOBATENFHOCTEN. 3aaHue MOCIe0BATEIbHOCTH PEKYPPEHTHON QopMyoi U GopMymoit n-ro
wieHa
4.2 Apubmernaeckas nporpeccust. DopMyIsl n-ro 4ieHa apu(PpMETHIECKOi TPOrpecCur, CYMMEBI TIEPBBIX 1 YICHOB
4.3 I'eomerpuueckas nporpeccusi. PopMyiibl 7-ro 4jeHa I'eOMEeTPHUECKON IPOrpecCu, CyMMBI IIEPBBIX /1 WICHOB
44 N3obpaxxeHne HUICHOB apu(METUYECKOH M TI'€OMETPUYECKOM MPOrpecCHil TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIH U
9KCIOHEHILUAJIbHBIN POCT
4.5 Crno)xHbIe IPOLIEHTEI

51




MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MNPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA30OBAHMA

Ko . .
5 I[IpoBepsieMble TpeOOBaHUSI K MIPEIMETHBIM Pe3yJIbTATaM OCBOEHUSI OCHOBHOII 00pa3oBaTeIbHOI MPOrpaMMbl
NPOBEPAEMOro
OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC
TpeboBaHUs

YmMmenue OIepupoBaTh IOHATHAMHU: MHOXKECTBO, IMOJMHOXECTBO, OII€pallMUM HaJd MHOXCCTBAMHU, YMCHHUE OIICPUPOBATH

1 MOHSATHAMH: Tpad, CBSI3HBIN Tpad, NepeBo, IHUKI, MPUMEHITh WX MPH PelIeHUH 3a]ad; YMEHHE HCIOIb30BaTh Tpaduyeckoe
npeaCTaBJICHUE MHOXECTB JIA OIMMCAaHUA PCAJIbHBIX MPOLECCOB M HBHGHHP'I, npu peHICHHUMU 3aaa4 H3 APYrux y‘-Ie6HI)IX
MIPEIMETOR

’ YMeHue onepupoBaTh MOHIATUSIMH: ONpEe/icHHe, aKCHOMa, TeopeMa, J0Ka3aTelbCTBO; YMEHHE PAcliO3HaBaTh UCTUHHBIC U

JIOKHBIC BBICKA3bIBaAHWSA, IIPUBOAWUTD ITPUMEPHI 1 KOHTPIIPUMEPEI, CTPOUTH BBICKA3bIBAHUA U OTPUILIAHUSA BBICKA3bIBAHHIA

YMeHne onepupoBaTh MOHATHSAMM: HATYPAJIBHOE YHUCIIO, IPOCTOE W COCTABHOE YHUCIO, ACIUMOCTh HATYpaJlbHBIX YHUCEI,
MPHU3HAKU JISTTMMOCTH, IIEJI0€ YKCII0, MOAYJIb YHCIIa, OOBIKHOBEHHAs JIPOOb W JeCATHYHAS JIPOOb, CTAHAAPTHBIN BHJ YHCIA,
3 palMoHaIbHOE YMCIIO0, MPPAMOHAILHOE YHCIIO, apu(METHUSCKUN KBaJpaTHHIH KOPEHb, YMEHHE BBIIIONHATH JICHCTBUS C
YUCIIAMH, CPAaBHUBATh U YNOPSAOYMBATH YUCIIA, IPEACTABIATh YKMCIIa HA KOOPAMHATHON IPSIMON, OKPYIJIATH YMCIA; YMEHUE
JeNaTh IPUKHAIKY U OLICHKY Pe3yJIbTaTa BBIYMCICHAN

YMeHue onepupoBaTh MOHITHAMHU: CTEHEHb C IIeJBIM IOoKa3aTedeM, apu(MeTHUecKui KBaJpaTHBIH KOPEHb, MHOT OUJIEH,
anredpanyveckasi JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpallbHOW CTEIEeHH OOJNbIIE eAWHUIIB; YMEHUE BBIMOIHATH
pacd€rsl 1o popmynam, mpeodpa3oBaHUs HETBIX, JPOOHO-PAITMOHATBHBIX BRIPAKEHUH U BBIPAKEHUN C KOPHSIMH, pa3ioKeHue
MHOTOWIEHA HA MHOKHTENH, B TOM YHCJIE C UCTIONh30BaHHEM (OPMYJ pa3HOCTH KBAJIPATOB M KBaApaTa CyMMBI M Pa3HOCTH

YMeHre omneprupoBaTh IMOHSATHSAMH: YHCIOBOE pPaBEHCTBO, ypaBHEHHE C OIHON IepEeMEHHOW, UYHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C NEPEMEHHOH; yMEHHE peIlaTh JTUHEHHbIE W KBaJpaTHBIC ypaBHEHHs, MPOOHO-palMOHaJIbHBIE YPaBHEHUS C
OITHOW TIepEeMEHHON, CHCTEMBI IBYX JIMHEHHBIX YpaBHEHUH, IMHEHHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJpaTHbIE U JPOOHO-
pamoHaIbHBIE HEPABEHCTBA C OHON TIEPEMEHHO, B TOM YHCIIE TIPH PEIIEHUH 3aa4 U3 APYTUX MPEIMETOB U MPAKTHIECKUX
3a/1a4; yMEHHE UCTIONh30BaTh KOOPAMHATHYIO MPSAMYIO H KOOPAHMHATHYIO TDIOCKOCTH LTSI M300paKeHNs PEelIeHI YpaBHEHUH,
HEPaBEHCTB U CHCTEM

YMeHue omnepupoBaTh HOHATHAMHU: (yHKOMSA, rpaduk (yHKuMM, Hynd GYHKOUH, NPOMEXYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHus, yObIBaHMs, HaMOONblIee U HaUMEHbLIee 3HaUeHU (PYHKIMU; YMEHUE ONEPUPOBATH MOHATHIMU:
npsiMasi IPONOPLUOHATIBHOCTD, JHMHEHHAs (YHKIUS, KBaIpaTHuHas (QyHKIHs, oOpaTHas MPONOPLUOHAIBHOCTh, Mmapadona,
rurnepOona; yMeHue CTpouTh Tpaduky (YyHKUMH, HCIONB30BaTh TpaduKu AJsl ONpEHeNeHHWs CBOMCTB HPOLECCOB U
3aBHCHUMOCTEH, U pelleHHs 3a1ad M3 JIpYyrux y4eOHBIX MPEAMETOB M pealibHOM >KU3HM; yMEHHE BhIpakaThb (HOpMyJiaMu
3aBHCHMOCTH MEX]y BEIMIMHAMHU
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YMeHue OIepupoBaTh IMOHATUAMU: TMOCICAOBATCIbHOCTD, apI/Iq)MeTI/IquKaH U TCEOMCTpHUYCCKasd MpPOrpecCrur, YMCHUC
HCIIOJIb30BaTh CBOMCTBA HOCJ'ICI[OBaTCJ'IBHOCTCI\/'I, (bOpMyJ'II)I CYMMBbI U 06HI€FO WiCHa IpUu PCHICHUU 3aa4, B TOM YUCIIC 3aaa4
U3 Apyrux y‘{e6HLIX npeaMeEeToB U peaJ’ILHOﬁ KHU3HU

YMeHue pemiate 3aJaydl pasHbIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI, OMH M YacTH, ABWXKEHUE, PaldOTy, LIEHY TOBapoOB M
CTOMMOCTh TIOKYIIOK W YCIIYT, HAJOTH, 3aJadyd U3 00JacTH YIpaBJICHHS JMYHBIMA M CEMEHHbIMH (PUHAHCAMH); YMEHHE
COCTABJISITh BBIPAXKCHMSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4d, UCCIEAOBATH MOJIYYEHHOE pELICHUE U
OLICHHBATD MPaBAONONI00HOCTh MTOTYYCHHBIX PE3yIbTATOB

YMeHue onepupoBaTh MOHATHSIMU: (puUrypa, ToUKa, OTPE3OK, MpsMasi, JIyd, JIOMaHas, yroji, MHOTOYTOJbHHUK, TPEYroJbHUK,
paBHOOEAPEHHBIH ¥ PAaBHOCTOPOHHUHU TpPEYTONLHUKH, TPSMOYTONBHBIA TPEYroJbHHUK, MeIuaHa, OMCCEKTpHCa W BBICOTA
TPEyroibHUKA, YETBIPEXYTONBHUK, MapajuieiorpaMM, poMO, MPSIMOYTOJIbHUK, KBaJApaT, Tpamenus; OKPYKHOCTb, KpYT,
KacaTeJbHast; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHUE pelaTh 3a/1a4i, B TOM YHCIIe U3 TOBCEHEBHOM KH3HH,
Ha HaXOXKJCHUE TeOMETPHUECKHUX BEJIMYUH C IPUMEHEHHEM H3YUCHHBIX CBOMCTB (Uryp U (HaKTOB

10

YMeHue onepupoBaTh MOHATHAMU: PaBEHCTBO (DUTYp, PABEHCTBO TPEYrOJIbHUKOB; MapalUIeNbHOCTh M MEPIEHANKYISIPHOCTD
NPSIMBIX, YIOJN MEXAY MPSIMbIMH, TMEPHEHUKYISIp, HAKIOHHAS, MPOEKIUs, nojodue Quryp, momoOHBIE TPEyroNbHUKH,
CUMMETPHSI OTHOCHUTEIIbHO TOYKH U TMPSMOM; yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETPUIO H Tojodue Quryp,
[1apaJuIeNbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYKAIOLEM MUPE

11

YMeHre omepupoBaTh MOHATHUSMU: UIMHA, PACCTOSHHE, Yol (BEIWYWHA yIia, CHHYC W KOCHHYC yIja TPEyTroJIbHUKA),
IUIOIIA/Ib; YMEHHUE OIICHWBATH pa3Mepbl MPEAMETOB W OOBEKTOB B OKPYKAIONIEM MHUpPE; YMEHHE MPHUMEHSTH (HOPMYIIbI
MeprMeTpa ¥ IUIOMIAA MHOTOYTOJIBHUKOB, [UIMHBI OKPYXHOCTH W IUIOMIAAM Kpyra, o0beMa MpsSMOYTOJbHOTO
napaJuiesyieriiiesia; yMEeHHEe MPUMEHATh MPU3HAKH DPAaBEHCTBA TPEYTrONBHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJNbHHKA,
teopemy lludaropa, TpUrOHOMETpHUYECKIE COOTHOIIEHHS TSI BRIYUCIICHUS JUTWH, PACCTOSIHUN, TUTOIAaen

12

YMmeHune n300paxarth Iockue GUTypbl ¥ UX KOMOWHAIIMH, MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY FUITH CHMBOJIBHOMY OITHCAaHHUIO

13

VYmenne ONCpHUPOBATEL NMOHATHUAMU: MNPAMOYTOJIbHasgs CUCTEMAa KOOpAHMHAT, KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MMPOM3BEACHUEC BEKTOpA HAa YUCJIO, CKAJSPHOC IMPOU3BECACHUC BEKTOPOB; YMEHUC HUCIIOJIb30BATh BEKTOPBI U KOOPAWHATHI IJIs
MPEACTABJICHU JaHHBIX U PEHICHUSA 3a/1a4, B TOM YHCJIC U3 APYTUX y‘le6HLIX IpEAMETOB U peanLHoﬁ KHU3HU

14

YMeHue onepupoBaTh MOHATUSAMH: CTOJIOMKOBBIE M KPYTOBBIE AMArpaMMbl, TaONUIBL, cpeqHee apudmernyeckoe, MeqUaHa,
HanOoJbllee M HaMMEHbLIEE 3HAYEHHUS, pa3Max YUCIOBOro HaOoOpa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATH U
mpeoOpa3oBpIBaTh HMH(OpMAIMIO, MNPEACTABICHHYI0 B TaOnMumax W Ha JUarpaMmax, OTPaXalollyl0 CBOMCTBa U
XapaKTEPUCTUKHU PeaibHBIX MPOLIECCOB M ABJICHHU; YMEHHUE PACIIO3HABATh H3MEHUMBBIEC BEJIMUMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATHUSMH: CIYY9aWHBIA OMBIT (CIy9alHBIA AKCIEPUMEHT), dIEMEHTapHOE COOBITHE (dTIeMEHTapHBIN
HCXO) CIy4yailHOrO OIbITa, CIyd4ailHOE COOBITHE, BEPOATHOCTH COOBITHSA; YMEHHME HAXOAWTh BEPOSTHOCTH CIIyYalHBIX
COOBITHI B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSAMH; YMEHHE PEIIaTh 3aJa4d METOIOM OPraHH30BAHHOTO
nepedopa ¥ C UCIOIB30BAHMEM IpPaBUJIa YMHOXEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTH peajbHBIX COOBITHH M SIBICHHH,
MIOHUMATh POJb MPAKTHYECKU JIOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITHH B OKpYXAlOIleM MHPE M B XKH3HU; 3HAKOMCTBO C
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TTOHATHEM HE3aBUCHUMBIX CO6LITHI>'I; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YKCET U €ro POJIBKO B MAaCCOBBIX ABJICHUAX

16

YMeHue BHIOMpaTh MOAXOASINUN HM3YYEHHBIH METON MJIsl pelIeHHS 3a/Jauyd, NPUBOAUTH MPUMEPHl MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MATEMATUKHU B UCKYCCTBE, OIUCHIBATH OTHAECIIbHBIC
BBIJAIOIMECS PE3YNbTATHI, IOIYYCHHBIE B XOJ€ PA3BUTUS MAaTEMAaTUKU KaK HayKH, IPUBOAUTH IIPUMEPBI MaTEMAaTUYECKUX
OTKPBITUI U UX aBTOPOB B OTE€YECTBEHHOM U BCEMUPHON UCTOPUU
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HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna 1 BBIUYMCICHUS

1.1 Harypanbesblie u uensie ynucina. [Ipu3Haku I€TMMOCTH LENBIX YUCET

1.2 OOBIKHOBEHHBIC U JICCATUYHBIE JIPOOH, IIPOIICHTHI, OECKOHEUHBIE TIEPUOTUUESCKUE APOOH

1.3 ParmonasisHble yricna. ApupMeTHIECKHE Olepallii ¢ PalOHATBHBIME YHCIaMHU

1.4 JHeticTButenpHble uncia. ApudMerndeckre onepainy ¢ JeHCTBUTEIbHBIMU YHCIAMH

1.5 [pubnmxkEHHBIC BEIYMCIICHHS, TIPaBHJIa OKPYTJICHHS, IPUKK/IKA U OLIEHKa Pe3yJIbTaTa BEIUMCICHUH

2 Anrebpandeckre BhIpaXKeHUS

2.1 BykBeHHbIe BRIpaKEHHS (BBIPAKEHHUS C TIEPEMEHHBIMH)

2.2 CrermeHb ¢ 1enpIM mmokaszateneM. CTeneHs ¢ paioHaIbHBIM MToKazaTeneM. CBOHCTBA CTEEHU

2.3 MHoOTOWIEeHBI

24 Anredpaunueckas 1poOb

2.5 ApubMernaeckuii KOPEHb HATYPaIBHOH CTereHn. J[eiCTBUS ¢ apudMeTHIecCKUME KOPHSIMH HATYPalTbHOM CTEIICHH

3 YpaBHEHUS 1 HEPABCHCTBA

3.1 Lenbie u qpoOHO-paIiMoHaIbHbIe ypaBHEHUSA. CHCTEMBI K COBOKYITHOCTH YPaBHEHUH

3.2 Lenbie u qpoOHO-paIoHatbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPaBEHCTB

3.3 Perienrie TeKCTOBBIX 33124

4 UricnioBbIe MOCIe0BATEIEHOCTH

4.1 ITocienoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs ITOCIEI0BATEIbHOCTEMH

4.2 Apudmernyeckas ¥ reoMeTpruieckast nporpeccun. Popmyra CI0XKHBIX MPOIEHTOB

5 OyHKIINH

Oyukius, crnocoOsl 3amanus ¢yHknud. ['paduk ¢yHknmm. OOmacTe onpenereHUs W MHOXKECTBO 3HaueHWHd (yHKiuu. Hymu dyHKImmM.
5.1. [IpoMexxyTKu 3HAKOMOCTOSHCTBA. lIpoMexyTkm MOHOTOHHOCTH (YHKIUH. MakcMMyMbl W MHHAMYMBl ¢yHknun. Hawmbomermee u
HanMeHbIllee 3HaueHNe (DYHKITUU Ha TPOMEKYTKE

6 KoopanHaTtel Ha IPSMOM U TUIOCKOCTH

6.1 Koopnunarnas npsimas

6.2 JlexapToBbl KOOPIMHATHI Ha TUIOCKOCTH

7 I'eomerpus
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7.1 I'eomerpuueckue GUTyphl U MX CBOMCTBA
7.2 TpeyronpHUK
7.3 MHOTroyTOJIbHUKH
7.4 OKpYXHOCTb M KpYyT
7.5 H3mepenne reoMeTpuieckux BETUYHH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposiTHOCTE 1 cTaTHCTHKA
8.1 OnwucatenpHasi CTaTUCTHKA
8.2 BeposTHocTh
8.3 Kombunaropuka
8.4 MHoecTBa
8.5 I'pader

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Martemartuka. Anredpa: 7-i kiacc: 0a30BbIif YpOBEHb: yueOHUK; 15-¢ u3nanue, nepepadborannoe, 7 kinace/ Makapsrues F0.H., Munmtok H.I'., Herikos
K.W. u np.; nox penakiueii Tensakosckoro C.A., AkinonepHoe oomecTBo «M3aarenbctBo «IIpocBerieHue»

Maremartnka. Anrebpa: 8-if kiacc: 6a30BbIif ypoBeHb: yueOHUK; 16-e n3ganne, nepepadboranHoe, 8§ xacc/ MakapsraeB FO.H., Munmrox H.I'., Hermkos
K.W. u np.; mox pemakmueit TemsskoBckoro C.A., AkinonepHoe odmectBo «M3natenseTBo «IIpocBerienmey

Maremartuka. Anrebpa: 9-it kimacc: 6a30BbIif ypoBeHb: yueOHUK; 15-e n3ganne, nepepadoranHoe, 9 ximacc/ MakapsraeB FO.H., Munmrok H.I'., Hermkos
K.M. u np.; mox penaxmueii TemsaxoBckoro C.A., Akunoneproe obmecTBo «M3aarenpctBo «IIpocBemnienne»

METOINYECKHUE MATEPHAJIBI JJI1 YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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Etudes.ru — Ha caiiTe npencTaBlieHbl 3TIOJbI, BBIIOIHEHHBIE C HCIONb30BaHHEM COBPEMEHHOM KoMIbIoTepHOH 3D-rpaduku, pacckasplBaromye 0 MaTeMaTHKE
U €€ NIPUWIOKECHHUSX.

Geogebra — NpUIIOKEHUE C OTKPBITHIM UCXOAHBIM KOJIOM, CIIEIIHAIEHO pa3paboTaHHOE KaK CPECTBO U3YyUCHHUS U 00yUeHHsI TEOMETPUU U aJiredpe.

mathproblems.ru/ - ¢c60pHUK 3aaa4 0 MaTeMaTuke. [IoOMHMO caMUX 3aJaHHii, Ha cCaliTe €CTh KOHCTPYKTOP JUIS CO3JaHUS CAMOCTOSTEIBHBIX U KOHTPOIBHBIX
padoT.
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