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MHHOACHUTEJIBHASA 3AIIMCKA

AnreOpa ABIsieTCS OJJHUM U3 ONIOPHBIX KYPCOB OCHOBHOT'O 001IIEr0 00pa3oBaHus: OHa 0OecreunBaeT
U3y4YeHHE JAPYTHX IUCIHMIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M T'YMaHHTAapHOTO ILUKJIOB, €€ OCBOEHHE
HE00XO0IMMO ISl POJIOJDKEHUST 00pa30BaHUs U B MOBCETHEBHOM KM3HU. Pa3BuTne y 00yJaromuxcs HayqHbIX
NPEJCTAaBICHUN O TNPOUCXOXKIEHHUM U CYIIHOCTH ainredpandeckux aOCTpakUMi, crocode OTpaKeHHs
MaTeMaTUYeCKOM HayKoW SBJIEHHMH M IPOLECCOB B NPUPOAE U OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJICIIMPOBAHMsI B HAyYHOM IIO3HAHMM M B TIPAKTHUKE CIOCOOCTBYET (HOPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS U Ka4eCTB MBIIIICHHS, HEOOXOIUMBIX IS a/IaliTallii B COBPEMEHHOM I (poBOM 0O111eCTBE.
N3yuenue anredpsl obecrieunBaeT pa3BUTUE YMEHUs HAOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBILIUIEHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUSA U
BBIBOJIBI, (hOpMyIHpoBaTh yTBepxkaeHus. OcBoeHHE Kypca aiaredOpbsl 00ecleurBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUIEHUS] 00yYalOMIUXCS: OHM MCIOJB3YIOT JEAYKTUBHBIE M WHIYKTHBHBIE PAacCyKACHUs, 0000IIeHne U
KOHKpPETHU3a1HI0, abcTparupoBanue 1 aHajoruto. O6yyeHue anredpe npeanosiaraeT 3HauuTeIbHbIH 00bEM
CaMOCTOSITENIbHON JIeATETbHOCTH OOyYaloMUXCsl, MO3TOMY CAMOCTOSITEJIbHOE pellIeHHe 3ajay sIBIISeTCS
peanu3zanuen 1eATeIbHOCTHOIO IPUHIUIA O0yYSHHUS.

B cTpykType mporpamMmMbl yaeOHOTO Kypca «Anredpay Ui OCHOBHOTO 001Iero 00pa3oBaHUsl OCHOBHOE
MECTO 3aHHUMAIOT COJCPKATENbHO-METOANYECKHe JMHUM: «Yuclia W BBIUUCICHHS», «ANTreOpandeckue
BBIpQXXEHUS», «YpaBHEHUs U HepaBeHCTBa», «DyHkimm». Kaxnas U3 3Tux coaepxareabHO-METOIUUYECKUX
JMHUN pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YyUeHUs Kypca, B3aUMOJICHCTBYS C JPYTUMHU €ro JIMHUsAMH. B
X0€ M3Y4YeHHs Y4eOHOro Kypca OOydYaroUIMMCs TPUXOIUTCS JIOTHYECKH pPACCyXKAaTh, HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH SI3BIK. B CBSI3M ¢ 3TUM B mporpammy yueOHOTo Kypca « Anredpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, NIPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/esiax MaTeMaTHUeCKOro 00pa3oBaHuUs
U CHOCOOCTBYIOLIME OBJIAJICHUIO OOYYaIOIIMMUCS OCHOB YHHMBEPCAJIBHOI'O MAaTE€MaTHYEeCKOIro S3bIKA.
ConepxarenbHOM W CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISETCA  €ro
MHTErPUPOBAHHBIN XapakKTep.

Conepxxanve aMHMM «YMcraa W BBIYUCICHHUS» CIY>KUT OCHOBOM JUIsl JalbHEHIIero H3y4eHus
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO Y O0YYAIOIMXCS JIOTHYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHS
MOJIb30BATHCSl  AJITOPUTMAMH, a TaKXKe TNPUOOPETCHHIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JUIS
TIOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHMs CBSA3aHO C
palMOHATIBHBIMU U HUPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM NPEACTABICHUN O JEHCTBUTEILHOM
yucie. 3aBeplieHre OCBOSHHS YHCIOBOM JJMHUN OTHECEHO K CpeHEeMY 001IeMy 00pa3oBaHHIO.

Copep:xanue ABYX anreOpanyecKux JUHUM — «AnreOpanyeckue BBIPAXKEHUS» U «YPaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00YHAIOIIMXCSI MATEMAaTHYECKOIO anmnapara, He00X0AUMOT o
IUISL peLIeHUs 3a/1a4 MaTeMaTUKU, CMEXHBIX IPEAMETOB U PAKTUKO-OPUEHTUPOBAaHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHMs Y4eOHBIH MaTepuasl TPYNIHPYETCS BOKPYT PALMOHANBHBIX BBIPAXKECHUH.
Anrebpa AEMOHCTpPHPYET 3HAYCHHE MATEMATHKH KaK sI3bIKA JIJISl MMOCTPOSHHS MAaTEMaTHUECKUX MOJIETICH,
OITMCAaHMS TIPOIIECCOB U SIBIICHUH peaslbHOTO Mupa. B 3amaun o0ydeHuns anreOpe BXOAIT TaKKe JajJbHenIee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEO0OX0AUMOT0, B YaCTHOCTH, JJIsl OCBOGHUS Kypca HH(POPMATUKH,
Y OBJIaJIeHHE HaBBIKAMU JIEYKTUBHBIX paccyxaeHui. [IpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3sBUTHIO BOOOpPaXEHHUsI, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanne pyHKITMOHATBHO-Tpa@UUeCKON JTUHUHN HAIEICHO Ha MOJIyYeHHE 00yJaroIIMMUCS 3HaHUN
0 (QYHKUMAX KaK BaKHEHIIEH MaTeMaTH4eCKOH MOJeNu [UIs OMUCAHMS M HUCCIEeIOBaHMS Pa3HOOOpPA3HBIX
NPOIIECCOB M SBJICHUH B mpupoje U obmecTBe. M3yueHue MaTepuana CIIOCOOCTBYET DPAa3BUTHIO Y
00y4aroIuxcs YMEHHMs HCIOJIb30BaTh pa3IM4YHbIC BBIPA3UTEIIbHBIE CPEACTBA A3bIKA MAaTEMaTHKH —



CIIOBECHBIC, CHUMBOJIMYECKHE, rpauueckue, BHOCHT BKJIaJ B (opMHpoBaHHE NPEACTABICHUN O pOIU
MaTEeMaTHKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7—9 Kiaccax u3ydaeTcsi y9eOHBIH Kypc « Anredpay, KOTOPBIA BKIIFOUAET
CIIEYIOIAE OCHOBHBIC pa3leibl coiepkaHus: «Uucina W BBIYUCICHUSN, «ANTeOpanmuecKue BBIPAKCHUS,
«YpaBHEHHS U HEPaBEHCTBAY, « DYHKITUNY.

Ha usyuyenue yueOHOro kypca «Anredpa» orBomutcss 306 uacoB: B 7 kmacce — 102 gaca (3 yaca B
Henento), B 8 kimacce — 102 gaca (3 yaca B Hejiento), B 9 kinacce — 102 gaca (3 yaca B Hefienio).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yucia U BBIYHCICHUS

JpoOu 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0 OT 01HON (opMbl 3anucu Apobeit k apyroil. [lonsaTue
palMOHATIBHOTO YHCIA, 3alUCh, CPAaBHEHME, YIOPSIOYMBAHHE PAIlMOHAIBHBIX YHCel. ApupMeTHdecKHue
JEWCTBUS C pallMOHATIBHBIMH YHCIaMHU. PemieHne 3aa4y u3 peaqbHON MPAaKTUKU HA YaCTH, HA IPOOH.

CreneHp ¢ HaTypajlbHBIM IIOKa3aTelIeM: OIpeleNieHHe, MpeoO0pa3oBaHUE BBIPAXKEHUII Ha OCHOBE
OIlpelesIeHus], 3anuch OonbIMX uucen. IIpoleHThl, 3amuck NMPOLEHTOB B BUAE APOOM M OpoOu B BUIE
IIPOLICHTOB. TpU OCHOBHBIE 3aJ1a4M HA IPOLEHTHI, PEILICHNUE 3a4a4 U3 pEaIbHOMN IPAKTUKU.

[IpuMeHeHne MPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOKHATEIN HATYPaJIbHbIX YUCEL.

PeasibHbIEe 3aBUCMMOCTH, B TOM YHCIIE NIpsiMasi U oOpaTHast IPONOPLIMOHATLHOCTH.

AsredOpanyeckue BbIpasKeHUs

[IepeMeHHBIE, UNCIOBOE 3HAYECHUE BBIPAXKEHUS C IEPEMEHHON. [lomyCcTHMBIE 3HaUEHUs IEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIy BeIWYMHAMU B BuAe (opmynsl. Beruaucnenus mo ¢opmynam.
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, TOXIECTBEHHO PaBHbIE BBIPAKEHUS, MpaBUiIa MpeoOpa3oBaHUS
CYMM M [IPOU3BECHUH, TpaBUiIa PACKPITHs CKOOOK U MPUBEICHUS OJOOHBIX CIaraeMblX.

CBolicTBa CTENEHNU C HATYypaJbHBIM NOKA3aTEIIEM.

Opnowiensl U  MHorowieHel. Crenenb MHorowieHa. Cro)keHHE, BbIUUTAHUE, YMHOXEHHE
MHOro4eHOB. DOpMysbl COKpAIIEHHOIO YMHOMKEHHUSA: KBagpaT CYMMBbI M KBajpar pasHocTd. Popmyia
pa3HOCTH KBaapaToB. Pa3noskeHne MHOIOWIEHOB HA MHOXKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUS, MpaBujia NpeoOpa3oBaHMs ypaBHEHUS, PABHOCUILHOCTh YPaBHEHHIA.

JIuHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO YPaBHEHUS, PELICHUE
JUHENHBIX ypaBHeHHMH. COCTaBlIEHHME YpPaBHEHMM IO YCJIOBHIO 3ajadyd. PelnieHue TEKCTOBBIX 3a4ad C
IIOMOIIBIO YPAaBHEHHM.

JIuHeiliHOe ypaBHEHHE C ABYMs [IEPEMEHHBIMU U ero rpaduk. CucreMa AByX JIMHEHHBIX YpaBHEHUH ¢
IBYMs IIepeMEeHHBIMU. PelieHue cucreM ypaBHEeHUH criocoOoM 1o IcTaHOBKU. [IprMepsl perieHus: TEKCTOBBIX
3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUM.

DOyHKUUH

Koopannara Touku Ha mnpsMol. YwuciioBble NPOMEKYTKH. PaccTostHme Mexay ABYMs TOYKaMU
KOOPJHMHATHOU IIPSIMOM.

[IpsmoyronbHas cucteMa koopAauHaT, ocu Ox u Oy. AGcnucca 1 OpJMHaTa TOYKU Ha KOOPAMHATHON
wiockoctu. Ilpumepsl rpadgukos, 3agaHHbIX (opmyiaamu. UreHue rpadukoB peaibHbIX 3aBUCHUMOCTEH.
[Tonstue ¢ynxuun. I'padpuk ¢dynkuuu. CsoiictBa ¢yHkimil. Jlunelinas ¢ynkus, e€ rpadux. ['padux
¢yukuuu y = |x|. 'paduueckoe perienne TMHEHHBIX YPAaBHEHUH U CHCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC

Yucia v BbIYUCTCHUSA

KBanpatusiii kopenb u3 uucna. [lonstue 06 uppanuoHasbHOM uwucie. JlecsTUyHble MPUOIHKEHUS
uppanMoHambHbIX uucen. CBoiicTBa apudMeTHUeCKUX KBAJpPaTHBIX KOpPHEH W UX MPHUMEHEHHE K
peoOpa30BaHUIO YMCIIOBBIX BBIPAXKECHUH U BEIYUCIICHUSIM. J[eCTBUTEIbHBIEC YHCTIA.

Crenens ¢ nenbIM nokazateneM u e€ cpoiicta. CTaHaapTHasI 3alKMCh YUCIIA.

Auredpanyeckue BbIpaKeHUs

KBanpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpandeckas apoOs. OCHOBHOE CBOWCTBO anreOpawmdeckoil apoOu. CrokeHue, BBIYMTAHHE,
YMHOXXEHUE, JieJIeHre areOpandeckux Apooei. PannoHanbHble BEIpaXeHUs U UX IpeoOpa3oBaHue.



YpaBHeHMs U HEPABEHCTBA

KBagpatnoe ypaBHeHue, gopmyia KopHeW KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJALINXCSA K TMHEHHBIM U KBaApaTHbIM. [IpocTeiiine npoOHO-paliioHanbHble YpaBHEHUS.

I'paduueckas MHTEpIIpETALHSI YPABHEHUNA C IByMsI IEPEMEHHBIMH U CHCTEM JIMHEWHBIX YPaBHEHUH ¢
IBYMsI IEpEMEHHBIMU. [IpuMepbl peleHnsi CUCTEM HEJTMHENHBIX YPaBHEHUM ¢ ABYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajay anreOpandeckuM CriocoooM.

UucnoBble HepaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OQHOM NepeMeHHOW. PaBHOCWIBHOCTH
HepaBeHCTB. JIMHEHbIE HEpAaBEHCTBA C OJHOW MepeMeHHOW. CHUCTeMbl JIMHEMHBIX HEPABEHCTB C OIHOM
MePEMEHHOM.

DOyHKUUHA

[Tonstue ¢ynkunuu. O6nacTe ompeneiaeHus U MHOXKECTBO 3HaueHUU ¢yHKuH. CrocoObl 3agaHus
(byHKIUH.

I'papux Qynkun. Yrenne coicTB (yHKmmm mo e€ rpaduky. Ilpumepsr rpadukoB (QyHKIHIA,
OTpa)KaAIOIUX PEAJIbHBIE POLIECCHI.

@DyHKIMH, ONUCHIBAIOIIME NPSAMYI0 M OOpaTHYIO HPONOPLUOHAIBHBIE 3aBUCUMOCTH, MX TpauKu.
OyHKIUMU y =x2, y =x3,y = \x, y=|x|. I'paduueckoe perieHre ypaBHEeHUH U CUCTEM YpaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

ParpionanpHble yuclia, UppalMoOHAIbHBIE YHCIa, KOHEYHbIE W OCCKOHEYHBIE JIECSTUYHBIE IpoOu.
MHOXeCTBO JE€HCTBUTENBHBIX 4YHMCEN, NEHCTBUTENbHBbIE 4YMCIa KaK OECKOHEUHbIE JAECATHYHBbIE IpOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTEIBHBIX 4YHMCEN M KOOPAMHATHOU
IPSAMOM.

CpaBHeHHE IeHCTBUTENBHBIX YHCET, apu(pMETHUECKHUE JEHCTBUS ¢ JeMCTBUTEIbHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBHOCTD IPOIIECCOB B OKPYKAIOILIIEM MUDE.

[TpubnmxEHHOE 3HAUYEHWE BEJIWYMHBI, TOYHOCTh MpuoOmwkeHus. Oxpyriaenue uucen. Ilpukugka u
OIIEHKA pe3yJIbTaTOB BHIYMCIICHHIA.

YpaBHeHHS U HEPABEHCTBA

JInneniHoe ypaBHeHuUe. Pelienue ypaBHEHUH, CBOIALIUXCS K TUHEHHBIM.

KBanpaTtHoe ypaBHeHue. PemeHne ypaBHeHNH, CBOIAIIMXCSA K KBaJpaTHBIM. bUKBaipaTHOE ypaBHEHME.
[Ipumepsl perieHns ypaBHEHUI TpeThel U 4ETBEPTOM CTENIEHEN Pa3JI0KEHNEM Ha MHOKHUTEIIH.

Pemenue npoOHO-pallnOHANBHBIX YpaBHEHUH. PeleHre TeKCTOBBIX 3a7au anredpandeckiuM METO/I0M.

VYpaBHeHHE C ABYMs NEpPEMEHHBIMH U ero rpaduk. PemieHue cucreM OBYX JMHEHHBIX ypaBHEHHUH C
IBYMs IlepeMEHHBbIMU. Pellienne cucreM IByX ypaBHEHUMN, OHO U3 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
creneHu. I'papuueckast MHTEpIpeTalis CHCTEMbI YPAaBHEHUM C IBYMS IEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3a7a4 anreOpandecKuM CriocoOoM.

UucioBble HEPABEHCTBA U UX CBOWCTBA.

PemreHne NMHEMHBIX HEPABEHCTB C OAHOW IepeMEHHOU. PelleHHne cucTteM JIMHEWHBIX HEPAaBEHCTB C
onHoi mnepemeHHoW. KBaapaTHble HepaBeHcTBa. ['paduueckas uHTeprnpeTanusi HEPaBEHCTB U CHCTEM
HEPABEHCTB C ABYMs IIEPEMECHHBIMHU.

DyHKIUH

KBagpatuunas Qynkuus, e€ rpaduk u cBoiictsa. [Tapabona, KoopauHATHI BEPIIUHBI TapadoIbl, OCh
CUMMETpPHUU MapaloJIbL.

I'paduku Gymkmmit: y =kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| , ¥ BX CBOWHCTBa.

YuciaoBbie M0CI€10BATEIbHOCTH H IPOIPECCHHU

[TonsiTHE YMCIIOBOM TOCIIEIOBATEIHFHOCTH. 3a/IaHHUE MTOCIEA0BATEIILHOCTH PEKYPPEHTHOM (opMyIIon 1
hopmyIIoii 7-TO WICHaA.



Apudmernueckas u reomerpuueckas nporpeccur. PopMynbl A-TO 4wieHa apUPMETUYECKOH WU
F€OMETPUYECKOMN MPOrpeCCUid, CyYMMBI MIEPBBIX 7 YIEHOB.

N300pakeHne 4wieHOB apu(pMETHUECKON U FeOMETPUIECKOM ITporpeccuii TOUKaMyu Ha KOOpAMHATHON
IJI0CKOCTH. JIMHEMHBIN U SKCIIOHEHIMATIBHBINA pOCcT. CII0KHbBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPe3yJIbTAaThbl OCBOCHHS MMPOTrPaMMbl Y4EOHOTO Kypca «ANredpa» XapakTepu3ylOTCs:

1) naTpuoTnyecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHUKH, II€HHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHSAM POCCUHCKMX MaTEMaTUKOB M POCCHUHCKOW MAaTeMaTHYE€CKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATHX JOCTH)KEHUN B APYTUX HAyKax U MPHUKIAIHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH IPpayKIaHUHA U peai3alliy ero MpaB, MPEJACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLELYp TPakJaHCKOTO
o0riecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO ITHYECKUX MPOOJIeM, CBI3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYyKH, OCOZHAHHEM BaKHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB
B ICATEIILHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUHU MPAKTUYECKUX 3a/1a4 MAaTEeMaTUYECKOW HAIIPaBIEHHOCTH,
OCO3HAaHMEM BaXXHOCTH MAaTEMaTHYECKOTO OOpa3oBaHHUS Ha MPOTSHKEHUHM BCEH KU3HU ISl YCHCIIHOW
po(heCCHOHANILHOM JEATCIFHOCTH W PA3BUTHEM HEOOXOJMMBIX YMCHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYaJbHOW TPAeKTOPUU OOpa30BaHUS W JKU3HEHHBIX IJIAHOB C YYETOM JUYHBIX
HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAITBHOMY U ACTETHUYECKOMY BOCIIPUSITHIO MATEMATHUECKUX OOBEKTOB, 33714,
pElIeHUH, pacCy>KICHHM, YMEHHUIO BHIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

OpUEHTAllUe B JCATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSl YEOBEKA, MPHUPOILI W OOIIECTBA, MOHMMAHHEM MAaTeMAaTHYEeCKOW HayKH Kak
cdepbl 4YenoBEeYECKOM AESITeNbHOCTH, JTAnoB €€ pa3BUTHS W 3HAYMMOCTH Ui Pa3BUTHUS LUBUIU3ALIUY,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKd M MaTEeMaTUYEeCKON KyJIbTypOH Kak CpEeACTBOM IIO3HAHUS MHpA,
OBJIAJICHUEM MPOCTEHININMH HABBIKAMHU UCCIIEI0BATEIHCKON NEATEILHOCTH,

6) ¢usnueckoe BocnuTaHue, (opMHUpPOBaHHE KYJLTYPbI 310POBbS H JIMOLHOHAJLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHSATh MAaTEMaTUUECKUE 3HAHUSI B HHTEPECaX CBOETO 3/I0POBbsI, BEICHUS 3J0POBOTO
oOpa3a K13HH (3710pOBOE MUTAHNE, COATAHCHPOBAHHBIN PEKUM 3aHSATUH U OT/IbIXA, PETYISIpHAs pU3HIecKast
aKTUBHOCTb), CGOPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TaKOTO ke
rpaBa JApyroro 4ejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpHEHTAIIMeH Ha TPUMEHEHNE MAaTEeMaTUYECKUX 3HAHHUM JIJISl PEIICHUS 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKPY KaIoIIeH cpebl, TUTAHUPOBAHUSI IIOCTYIKOB U OIICHKU WX BO3MOYKHBIX TIOCIIECTBUN SISl OKPYKAIOIIEH
Cpelbl, 0CO3HAHUEM TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX PeIieHus;

8) ajanTauus K M3MEHAOIIUMCS YCJIOBUSM COIHAIBHOI U MPUPOIHOH CPebI:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEOINPEACIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 NeATEeIbHOCTh, B TOM YHCIE YMEHHE YYHTHCS Yy APYTHX JIOACH,
pHOOpeTaTh B COBMECTHOM JEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIINH U3 OIBITA APYTHUX;

HE00X0UMOCThI0O B ()OPMUPOBAHWM HOBBIX 3HAHWH, B TOM 4YHcle (OpPMYITHUPOBATH HJIEH, MOHSITHS,
TUIOTE3bl 00 00BEKTAX U SIBJICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, 0CO3HABATH 1e(PUIIUTHI COOCTBEHHBIX
3HAHWUW U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK BBI3OB,
TpeOyIoIIHii KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYIUPOBATH U OLICHUBATD
PHUCKH U TOCIEICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA

Ba3zoBble JJoruyeckue a1elicTBUA:

BBISIBJIATh U XapaKTE€PHU30BaTh CYLIECTBEHHbIE NPHU3HAKUM MATEMaTHYECKUX OOBEKTOB, MOHATHUM,
OTHOLIEHUH MEXIYy NOHATHAMH, (OPMYIMPOBATH OIpPEACICHUs TOHATUH, YCTaHaBIMBATb
CYLIECTBEHHBbII MpPU3HAK KiIacCU(UKALMK, OCHOBAaHUS JUlId OOOOIIEHHS] M CPAaBHEHUS, KPUTEPUU
IIPOBOJUMOrO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBaTH U  NpeoOpa3oBbIBATH  CYKICHUS: YTBEPAHUTEIbHBIE U
OTpHLaTeIbHbIE, €ANHUYHBIE, YACTHBIEC U O0ILKE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B paKTax, JaHHbIX,
HAOIOCHUSX W YTBEPXKICHHAX, NpPEIJIaraTh KPUTEPUH Ui BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUIL;

JieJIaTh  BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3duparth JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIpSMbIe U OT IPOTUBHOIO), TPOBOIUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBbIE ~ JOKa3aTeslbCTBA  MaTeMaTHMYecKUMX  (DakToB,  BBICTpaUBaTh
apryMeHTalulo, MPUBOJUTH TNPUMEPbl U  KOHTPHOPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHus;

BbIOMpaTh CcHOCOO pemieHus y4yeOHOM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB pELICHMS,
BBIOMpPATh HANOOJIEE IOIXOISAIIHNA C YIETOM CaMOCTOSTEIIHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKue AelCTBUSA

UCTIONIB30BAaTh BOIMPOCHI KaK HMCCIEIOBAaTENbCKUI WHCTPYMEHT TO3HaHMA, (OPMYJIUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE IIPOTUBOPEYINE, TPOOJIEMY, CAMOCTOSTEIHHO YCTAHABIMBATH HCKOMOE U
IaHHOe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINIO, MHEHHE;

NPOBOAUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIM KCIIEPUMEHT, HEeOOJbIIOoe
UCCIIEIOBAaHUE MO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, 3aBHCUMOCTEH
00BEKTOB MEXIy CO00ii;

CaMOCTOSITENTFHO  (hOpMYJIIHpOBaTh OOOOMICHHWST W BBIBOJABI 10 pe3yJibTaTaM MpPOBEAEHHOTO
HaOJIOICHNUS, MCCIICIOBAHMS, OIEHUBATH JTOCTOBEPHOCTH IOJNYYEHHBIX pE3yJIbTaTOB, BHIBOJOB H
0000IIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IPOIECCA, a TAKXKE BBLABUraTh MPEATNOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUAX.

Padora ¢ unopmanmeii:

BBISIBJISATh HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX Ul PELICHUS
3aJauy;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

BBIOMpaTh PopMY IpecTaBiIeHHs UHYOPMALIUK U WILTIOCTPUPOBAThH pPelllaeMble 3a/1a4l CXeMaMH,
JIrarpaMMamu, MHOH rpadukoil 1 uX KoOMOMHALKAMUY;

OLIEHMBAaTh HAJEKHOCTh HMHPOPMALMU IO KPUTEPHUSAM, MPEUIOKEHHBIM YUHUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



*  BOCHPUHUMATh U POPMYIMPOBATH CYXk/ICHUS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHHUS,
SICHO, TOYHO, PAMOTHO BBIPa)kKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHMSI 10 XOJy PELIeHUs 3a1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIH pe3yibTar;

* B X0Je 00CYXJIEHHS 33JaBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOJIEMBI, PerIaeMoii
3aJjauy, BbICKa3blBaTh WJEH, HAICJICHHBbIE HA IMOMCK DPELIEHHs, COMOCTABIATh CBOM CYXKIEHHS C
CYXJIEHUSMH JPYTHMX YYaCTHHKOB JMANora, oOHapy)XHWBaTh pa3inyve M CXOJCTBO TO3ULUH, B
KOPPEeKTHOH (popme hopMyIHpOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS,

* IPEACTaBIATH pe3yJbTaThl pPELIEHHUs 3aJadd, OSKCIEPUMEHTa, MCCIEJOBAHUSA, MPOEKTa,
CaMOCTOSITENTFHO BBIOMPATh (POpPMAT BHICTYIUICHUS C yUETOM 3a/1a4 MTPE3CHTAIMH U OCOOCHHOCTEN
ayJUTOpUH;

* IIOHUMATh U UCIOJIb30BATh NIPEUMYLIECTBA KOMAaHAHON U UHIMBUAYAIbHONW PaOOThI IPU PELICHUN
yueOHBIX MaTeMaTUYeCKHX 3a/1a4;

* TPUHUMATH LI€JIb COBMECTHOH NESATEIbHOCTH, IJIAHWPOBATh OPTaHU3ALMIO0 COBMECTHOW paboTHI,
pacripesienaTh BUAbI paboT, J0roBapuBaThCsl, 00CYk/1aTh MPOLECC U Pe3ynbTaT paboThl, 000011aTh
MHEHMS HECKOJIBbKUX JIFOICH;

*  y4acTBOBATh B IPYMIOBBIX (hopMax pabOThI (00CYkKIeHHS, OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
JPYTHE), BBIIIOJIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH CBOU AEUCTBUSI C APYTUMHU WICHAMU
KOMaH/bl, OLEHUBaTh KauyeCTBO CBOEro BKIaJAa B OOUMH MHPOAYKT 1O KPUTEPHSM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMH B3aUMOIECHCTBHSL.

PeryisiTuBHbIEe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanmus:

*  CaMOCTOSITENTLHO COCTABIIATH IUIAH, AITOPUTM PEHICHUS 3a/1a4H (MM €T0 9acTh), BRIOUPATh CIIOCO0
pelieHnss ¢ y4éTOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMALIUK.

CaMOKOHTPO./1b, SMOLMOHAJIbHBIA HHTEJJIEKT:

* BIAJETh CIOCOOAMU CaMOIPOBEPKHM, CAMOKOHTpOJS IIpolecca U pe3yibTaTa peLleHus
MaTeMaTHUYECKOH 3a7auu;

* IpeIBUIETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELIEHUH 33/1a4l, BHOCUTh KOPPEKTUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, HACHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

* OIICHMBATh COOTBETCTBUE PE3yJbTaTa JAESITEIbHOCTH TOCTABIEHHON LIENH U YCIOBUIM, OOBACHATH
IOPUYMHBI  JOCTMKEHUS] WIM HEIOCTH)KEHUS LedM, HaXOJUTh OIIMOKY, JaBaTh OLEHKY
MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjacce 00y4Jaronuics MOJyYUT CJICIYIONTUE IPEIMETHBIE PE3yJIbTATHI:

Yucna v BbIYHMCICHUSA

BbINonHATE, coueTast yCTHbIE U MIUCbMEHHbIE TPUEMBI, apu(METUYECKHE ACHCTBUS C PALlMOHATIBHBIMU
YHCIIaMHU.

Haxoauth 3HaueHHsT YHCIOBBIX BBIPAKEHUHM, MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIUHCIICHHSI 3HAUEHUHN IPOOHBIX BBIPAXKEHU, COEPKAIMX OOBIKHOBEHHBIE U IECITHUHBIE TPOOH.

[lepexoauts OT OxHOW (GOPMBI 3aNMUCH YHcend K JApyroi (mpeoOpa3oBbIBaTh JECATHYHYIO ApOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOb).

CpaBHMBAaTh U YIIOPSA0YMBATH PAllMOHAIBHBIC YUCIIA.

OKpyrasTh Yyncia.

BBINONMHATE IPUKUIKY U OLICHKY pe3ysIbTaTa BBIYUCICHUN, OLICHKY 3HAYCHUHN YHUCIIOBBIX BBIPAXKCHUM.
BbINOMHATE 1EHCTBUS CO CTENEHSIMU C HaTypalbHBIMU IIOKA3aTENISIMU.

[IpyMeHATh MPU3HAKU ACIMMOCTH, PA3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHCEI.



Pemlatp  mpakTHMKO-OpUEHTHUPOBAHHBIE  3aJadyd,  CBA3AHHbIE C  OTHOLUIEHHWEM  BEJIUYMH,
MIPONOPIUOHAIIBHOCTBIO BEJIMYNH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHHS 3a7a4 ¢ yUETOM
OrpaHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMBIX OOBEKTOB.

AnredpanyecKkue BbIpasKeHUs1

Hcnonp3oBath anredpanveckyto TEPMHUHOIOTHIO M CUMBOJIMKY, TPUMEHATH €€ B MPOIecce OCBOCHUS
y4eOHOr0 MaTepuana.

HaxonuTh 3HaueHUst OYKBEHHBIX BBIPAKCHUI TP 331aHHBIX 3HAYCHUSAX ITEPEMEHHBIX.

BrImonHATe mpeoOpazoBaHys LEIOT0 BHIPAKEHUS B MHOTOWICH PUBEACHUEM MTOI00HBIX CIIaraeMbIX,
PACKpBITHEM CKOOOK.

BhINonMHATE yMHOXXEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOIOYJIE€HAa Ha MHOTOYJIEH, NPUMEHSTH
(bopMyIIBI KBaipaTa CyMMBI U KBaIpaTa Pa3HOCTH.

OcCyiecTBIATh Pa3oKEHHE MHOTOWICHOB HA MHOYKHTEIHN C IOMOIIBIO BBIHECEHHUS 32 CKOOKH 00IIero
MHOKUTEJSI, TPYNIUPOBKU CIaraeMbIX, MPUMEHEHHs (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh MpeoOpa30BaHUsS MHOTOUJICHOB IS PEIICHUS PA3IMYHBIX 337a4 U3 MAaTEMAaTUKH, CMEXHBIX
MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMU ITOKa3aTesIMU J1J1s1 IPeoOpa30BaHuUs BbIPAXKEHUH.

YpaBHeHMS U HEPAaBEHCTBA

Pewmate nuHeiiHble ypaBHEHHUS C OAHOW INMEPEMEHHOH, MPUMEHsAs IMpaBUjia MEPexXoJa OT HUCXOIHOIO
YpaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpadpuueckre METOIbl IPU PEILICHUY JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[lonOupate mnpuMepsl THap 4YHUCET, SBISIOUIMXCA pELIICHHEM JMHEHMHOro YpaBHEHHS C JABYMSA
MIEPEMEHHBIMHU.

Ctpouth B KOOPAWHATHOHM IIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHsS C JABYMS TI€PEMEHHBIMH,
M0JIb3YACh I'pauKOM, PUBOAUTH IPUMEPHI PEILICHUSI YPaBHEHUSI.

Pemathb cuctemMbl IBYX TMHEHHBIX YpaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B TOM YHUCIE TPpaUuecKu.

CocTaBiATh U pelaTh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHENHBIX YPABHEHUM 10 YCIIOBHUIO 33/1a4H,
UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Jaui MOJYyUYEHHBIN pe3yJsbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAWHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAWHATAM, Jy4H,
OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATh YUCIIOBBIE POMEKYTKH Ha AJIreOpandeckoM s3bIKE.

OTMmeyaTh B KOOPJMHATHOW IIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAWHATAM, CTPOHTH Trpaduku
TuHeNHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUHN Yy = |X|.

OnuchIBaTh C MOMOIIBIO (PYHKIMI N3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUMHAMU: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYEeCTBO, CTOUMOCTh, IPOU3BOIUTENLHOCTh, BpeMsl, 00BbEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornumate rTpaduueckuwii crmocod TMpeACTaBICHUS ¢ aHadu3a WHPOPMAlUM, U3BIEKaTh U
MHTEPIPETHPOBATH MHPOPMAIUIO U3 IPa(UKOB pEaIbHBIX MPOLIECCOB M 3aBUCUMOCTEH.

K koniry oOyuenus B 8 kiaacce o0ydaromuiics MOMy4YUT CIEIYIOLINE IPEIMETHBIE PEe3YIbTaThl:

Yucsia v BHIYUCTICHUSA

Hcnonp30BaTh HauyalbHbIE NMPEACTABICHUS O MHOXXECTBE ACHCTBUTEIBHBIX YHCEN JJIsi CpaBHEHUS,
OKPYTJICHUS M BBIUMCIICHUH, N300paXkaTh JeHCTBUTENbHBIC YMCIIA TOYKAMU Ha KOOPAMHATHOM MPSIMOH.

[TpuMeHATH MOHATHE APUPMETHUECKOTO KBAIPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH, UCTIONIB3YS
pU HEOOXOJUMOCTH KaJbKYJSTOP, BBINOJIHATH NMPEOOpa30oBaHMs BBIPAXKEHHUM, COJEpKallUX KBaJpaTHBIC
KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anMcy OOJIBIIMX U MAJIBIX YUCEIT C TOMOIIBIO JIECATUYHBIX IpO0eii U cTeneHel ynca
10.

AsiredOpanyecKkue BbIpaskeHU s

[IpyuMeHsITh MOHSTHE CTENEHU C LEJbIM MOKa3aTesleM, BBIINOJHATh MpeoOpa3oBaHMs BBIPAKEHU,
COJZIep KAIIMX CTEIEHHU C LEJBIM [TOKa3aTeIIEM.



BBINONHATE TOXAECTBEHHbIE NPeoOpa3oBaHMs palMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBUII
JeWCTBUI HaJ MHOTOWIEHAMH U alre0pandyeckKuMu JIpOOsIMH.

PacknanbiBaTh KBagpaTHBINA TPEXWICH HA MHOXKUTEIIH.

[TpumeHsTH TPeoOpa3z0BaHus BRIPAKEHHA JIs1 PEHICHUS pa3IMYHBIX 33]1a4 U3 MAaTEMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEAIBHOM NPAKTUKH.

YpaBHeHMsI U HEPABEHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YpPAaBHEHUS M palMOHAJbHBIE YpPaBHEHMS, CBOJSIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBoauTH MpoCTENIINe UCCIIeI0BaHNS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHCJI€ C MPUMEHEHUEM
rpaduuecKuX MpeacTaBIeHU (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CUCTEMa YPaBHEHUH pelleHUs], eCliu
HMMEET, TO CKOJIbKO, U TIPOYEE).

[lepexoauth OT ciOBeCHOH (HOPMYTUPOBKM 3amaud K €€ anreOpanyeckod MOAETH C IMOMOIIBIO
COCTaBJICHMsI YPABHEHMSI MJIM CUCTEMBl YPAaBHEHNH, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a1a4l
IIOJIyYEHHBIN PE3yJIbTaT.

[IprMeHsITh CBOMCTBA YNCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, pellaTh JUHEHHbIE HEPAaBEHCTBA
C OJHOM NEepeMEeHHOW M MX CUCTEMBbl, JaBaTh TIpaUUYECKyI0 WIUIIOCTPALMI0 MHOKECTBA pELIECHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUH

[loHnMaTh ¥ WCHONB30BaTh (YHKIWOHAIBHBIC TOHSATHS W S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHNUs), OTPEACIATH 3HAYCHNE (PYHKIIUH 110 3HAYCHHUIO apTyMEHTa, ONPEIENIATh CBOMCTBA (DYHKIMH 1O
e€ rpaduky.

Ctpoutb rpaduky 371eMEeHTapHbIX QYyHKIMHA BUaA:

y=k/x,y=x2,y=x3,y=|x|, y = VX, OIHICBHIBATH CBOICTBA YHCIOBON (YHKIUH 10 & rpaduKy.

K xonity 00yuenus B 9 kiacce 00y4Jaronuics MOyYUT CICTYIONTUE IPEIMETHBIE PE3yJIbTATHI:

Yucna v BbIYMCICHUSA

CpaBHUBATh M yHIOPSAJOYUBATh PALlMOHAIIBHBIE U UPPALIMOHAIbHBIE YHCIIA.

BrimonHaATe apupmMeTnyeckre AeUCTBUS ¢ pallMOHATBHBIMU YUCIAMHU, COUETasl YCTHbIE U TMCbMEHHbIE
MPUEMBI, BBITIOJIHATH BBIUMCIICHUS C UPPALIMOHATIBHBIMU YUCTIAMH.

Haxoauts 3HaueHus cTenenei ¢ HeabIMU MTOKa3aTelsIMU U KOPHEW, BBIUUCIISITh 3HAUEHUS YHCIOBBIX
BBIPAKCHUM.

OKpyryTh JEHCTBUTENBHBIE 4YHCJA, BBIIOJHATH NPUKUAKY pE3yJbTaTa BBIYUCICHHUH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHus U HepaBeHCTBa

Pemiate uHelHbIe U KBaJpaTHbIE YPAaBHEHMS, YPAaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINEe APOOHO-
paloHaIbHbIE YPaBHEHUS.

Pematsb cuctemMbl IBYX JIMHEHHBIX YpPAaBHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI JIByX YpaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7aud anreOpaMyecKUM CHOCOOOM C MOMOIIBIO COCTABICHMS YPABHEHUS WIH
CUCTEMBI JIByX YPAaBHEHUH C IBYMsl IEPEMEHHBIMH.

[IpoBoanTh MpocTeiine necaea0BaHus YPaBHEHHUM U CUCTEM YPaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduyecKux npeacraBieHui (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CUCTEMa YPAaBHEHUHN pELIeHMUs], eCIH
UMEET, TO CKOJIBKO, U ITpoYee).

Pemrate nuHelHbIE HEpaBEHCTBA, KBAJpaTHbIC HEPAaBEHCTBA, M300pa)kaTh pellleHHEe HEpaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHHE C TOMOIBIO CUMBOJIOB.

Pemare cucTeMBl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIONIUE KBAJpPaTHOE
HEPaBEHCTBO, M300pa)kaTh PELICHWE CHUCTEMbl HEPAaBEHCTB Ha YHCJIOBOM NPSMOM, 3alMCHIBATH pEIICHUE C
IIOMOILBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHbIX 33]1a4.

DOyHKUUHA



Pacnio3HaBaTh (YHKIMM W3y4eHHBIX BHIOB. I[lOKa3bIBaTh CXEMAaTHYECKH pACIIOJIOKEHUE Ha
KOOPJIMHATHOM TUIOCKOCTH TpaukoB GyHKIMM Buga: y =kx, y =kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y
=X, y = |x|, B 3aBHCHMOCTH OT 3Ha4YeHHH KOI)DUIHEHTOB, ONUCHIBATE CBOMCTBA (hyHKIIHI.

Crpouth ¥ M300paxkaTh CXEMAaTUYECKU TpaQUKU KBAAPATUYHBIX (YHKIUH, OMHCHIBATH CBOWCTBA
KBaJpaTUYHBIX (DYHKIHI M0 UX Tpadukam.

Pacrnio3HaBaTh KBaIpaTHYHYIO QYHKIHUIO TI0 (GOpMYIIe, TPUBOIUTH IPHUMEPHI KBAJAPATHYHBIX ()yHKIIHNA
U3 peaslbHOM KU3HU, GUNKH, TCOMETPHUHU.

YucioBble NOCT€10BATEIHLHOCTH U MPOrPeccuu

Pacrnio3HaBaTh apu)METHUECKYIO i TEOMETPHUECKYFO MPOTPECCHU TIPU Pa3HBIX CIIOCO0AX 3aIaHMUsI.

BEINONHATE BBIYUCIICHUS C HCIIOIB30BAHUEM (OPMYJI N-TO YieHa apu(PMETHUECKON M TEOMETPUICCKOM
MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB.

N300paxaTh 4ICHBI MOCIEI0BATEILHOCTH TOYKAMH HA KOOPIUHATHOM TIIOCKOCTH.

Pemrate 3a1a4n, CBsI3aHHBIE C YMCIOBBIMH MOCJICIOBATEIBHOCTSMH, B TOM YHCJIC 33J1a4d M3 pPealIbHOM
KH3HH (C UCIIOJIH30BAHUEM KAIIBKYJIATOPA, TUPPOBBIX TEXHOJIOTHH).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbIe)
pa3aenoB U TeM Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NnporpaMmMbl padoThI padoThbI
pecypcbl
Yucna n
| BBIUHCIICHHS. )5 | bu6mmorexa [{OK
Pammmonansaeie https://m.edsoo.ru/7f415b90
yucia
) Anrebpanyeckue 7 | bu6nuoreka [IOK
BBIPAXKEHUA https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 | bubmuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
Koopauuats! u
4 rpadpmku 24 1 butmmoreka [JOK
p ) https://m.edso00.ru/7f415b90
DOyHKIMHU
5 [ToBTOpeHue u 6 | bub6mmorexa [IOK
00001eHne https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO
YACOB IIO 102 5 0
I[TPOI'PAMME
8 KITIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HaumenoBanmue
Ne (uudposbie)
pa3feioB H TeM Kontpoasublie | IlpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE
NporpaMMbI padoThbI padoThbI
pecypcsl




Yucna n
1 BBIYMCIICHUS 15 bubmorexa [OK
' https://m.edsoo.ru/7f417af8
KBanpaTtHbie kopHH
Uucna n
) BBIUHCIICHHUS. 7 bubmuorexa [JOK
CrteneHsb ¢ 1eNbIM https://m.edsoo.ru/7f417af8
MoKa3aTeyieM
AnreOpanveckue
3 BBIPAYKCHHUSI. 5 1 bu6muoreka [IOK
KBanpatubiit https://m.edsoo.ru/7f417af8
TPEXWICH
AnreOpanveckue
4 BBIPAYKECHHUS. 15 1 bu6muoreka [JOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u
5 HEpaBEHCTBA. 15 | bu6mmoreka [JOK
KBanpartubie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHUA U
6 HEpaBEHCTBA. 13 bubmmoreka [{JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUN
YpaBHeHus u
7 HEpPABEHCTBA 12 1 bubmmorexa [IOK
P i https://m.edsoo.ru/7f417af8
Hepagencrtra
g OyHKINH. 5 bu6nuorexa LIOK
OCHOBHBIC TTOHATHUS https://m.edsoo.ru/7f417af8
OyHKIUH.
9 Yne10BLIe 9 bu6nmoreka [IOK
https://m.edsoo.ru/7f417af8
byHKIIUU
10 [loBTOpEHME 1 6 ) bubnuoreka [IOK
00o01IeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
[NPOI'PAMME
9 KIIACC
No HanMeHoBamIe KosmmuecTBo yacos DJIeKTPOHHbIE
(uu¢posbie)
n/ pa3fiejioB U TeEM Bcer KoHTpoJIbHBI IpakTH4ecku
oOpa3oBaTe/ibHbIE
n NporpamMmsl 0 e padoTsbl e padoTsl
pecypchl
but6mmoreka [JOK
Hucna u
1 9 https://m.edsoo.ru/7f419d0
BBIYUCIICHHUS. 2




JlelicTBUTEIIbHEIC
qucna
YpaBHeHus u
Bbubnuoreka [JOK
HEpaBEeHCTBA.
2 . 14 1 https://m.edsoo.ru/7f419d0
YpaBHEHUA C OJHOU g
IIEPEMEHHOMN B
YpaBHeHus u
HeDABCHCTEA bubnuoreka [JOK
3 P ' 14 1 https://m.edsoo.ru/7f419d0
Cucrtembl g
yYpaBHEHUH B
VYpaBHeHus n bubmmoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edso0.ru/7f419d0
Hepasencraa 8
bu6mmoreka [IOK
5 OyHKIMU 16 1 https://m.edsoo.ru/7f419d0
8
YucnoBsie bu6nuoreka [JOK
6 MOCJIEI0BATEILHOCT 15 1 https://m.edsoo.ru/7f419d0
u 8
IToBTOpEHUE,
oGoGmeH e bubmnoreka [HOK
7 ’ 18 1 https://m.edsoo.ru/7f419d0
CHUCTEMaTHU3AIIHS g
3HAHUU =
OBILIEE KOJIMYECTBO
YACOB I1O 102 6
I[TPOT'PAMME

HOYPOUYHOE INIVTAHUPOBAHUE

7 KUIIACC
N KosmmuecTBo yacos i DJIeKTPOHHbIE
° ara
uudposbie
n/  Tema ypoka Bcer Konrtpoasn  IIpakTnuec H3y4eH
o0pa3oBaTe/ibHbIE
n 0 ble padoThI KHe padorer | M4
pecypcsbl
[Tonsarue
1 PAMOHAIBHOTO 1
yucia
Apudmernueckue
) JIEHCTBHS C |
panMoHaIbHBIMU
YHUCIIAMU
3 Apudmernueckue |
JNIEUCTBUS C




padrOHAIIbHBIMU
qucijiaMu

Apudmernueckue
NIEUCTBUS C
paroHaIbHBIMU
YHUCIIaMU

Apudmernueckue
JIEUCTBUS C
paloHaNbHBIMU
YHUCIIaMU

Apudmernueckue
JIEUCTBUS C
palroHaIbHBIMU
YHCIIaMu

CpaBHeHue,
YIOPSITIOYNBAHHE
panroHaIBHBIX
qrce

CpaBHenue,
yIIOpsI0YNBaHNE
palMOHATBHBIX
qHCe

CpaBHenue,
YHOpAIOYNBaHUE
palroOHAIBHBIX
qHCe

10

CreneHs ¢
HATYPaJIbHBIM
[IOKa3aTrejemM

bu6nuoreka [JOK
https://m.edsoo.ru/7f42
11de

11

12

CreneHsb ¢
HATypaJbHBIM
[oKa3arejeM

CreneHsb ¢
HATYpPAJIbHBIM
[oKasarejeM

bu6mmoreka [JOK
https://m.edsoo.ru/7f42
1382

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
154¢

13

CreneHsb ¢
HATYPaJbHBIM
[moxKasarejeM

bu6mmoreka [IOK
https://m.edsoo.ru/7{42
18be

14

CrerneHb ¢
HaTypaJIbHBIM
OKa3aTeIeEM

15

Pemenne
OCHOBHBIX 3aJ1a4
Ha Apoow,
MIPOIICHTHI U3




peanbHOU
MPaKTUKHU

16

Pemenne
OCHOBHBIX 3aJ1a4
Ha 1po0w,
MPOIEHTHI U3
peaIbHOM
MIPAKTHKU

17

Pemenne
OCHOBHBIX 3a]1a4
Ha J1po0w,
MPOIEHTHI U3
peaIbHOM
MPaKTUKH

18

Pemenue
OCHOBHBIX 3a]1a4
Ha J1po0w,
MIPOLICHTHI U3
peanbHOM
MPAKTHKU

19

[Ipu3naku
JEIAMOCTH,
pa3IoKeHus Ha
MHOXKUTEIN
HaTypaJIbHbIX
qucell

20

[Ipn3naku
JEIAMOCTH,
pa3ioXeHMs Ha
MHOXKUTEIN
HaTypaJIbHbIX
qucell

21

Peanbubie
3aBUCUMOCTH.
[Ipsimas u
oOpaTHast
IPONOPLUOHAIIBH
ocTU

22

Peanbubie
3aBUCHMOCTH.
[Ipsimas u
oOpatHast
MIPONIOPIUOHAIIBH
OCTH




23

Peanbubie
3aBUCHUMOCTH.
[Ipssmas u
obOpaTHas
MPONOPIUOHAIIBH
OCTH

24

Peanbubie
3aBUCHUMOCTH.
[Ipsamas u
obOpaTHas
MPONOPIUOHATIBH
ocTU

25

KontposbHas
pabora 1o Teme
"PannoHanbHbIE
qucma"

26

bykxBennbie
BBIPAXKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7{41

feec

27
28

Dopmysl
DopmyIibl

29

IlepemeHHBIe.
Honyctumslie
3HAYEHUS
NIEPEMEHHBIX

30

31

[Ipeo6pa3zoBanue
OYKBEHHBIX
BBIPAKECHMUI,
packpeITHe
CKOOOK U
NpUBECHNE
HOJJOOHBIX
cJlaraeMbIx

[Tpeobpa3zoBanue
OYKBEHHBIX
BBIPAKCHMUI,
packpeITHE
CKOOOK 1
NpUBEICHNE
IMOJOO0HBIX
clIaraeMbIX

bubnuoreka [JOK
https://m.edsoo.ru/7f41

fafa

bu6mmoreka [IOK
https://m.edsoo.ru/7{41
£d70

32

[IpeobpazoBanue
OYKBEHHBIX
BBIPAXKEHHUI,
packpbITHE




CKOOOK U1

NpUBEICHUE
IMOJO00HBIX
cllaraeMbIX
[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHMUI,
ACKpBITHE
33 packp
CKOOOK U1
MIPUBEICHUE
IMOJOOHBIX
cllaraeMbIX
CBoiicTBa
bubmuoreka [JOK
CTEIEHU C
34 https://m.edsoo.ru/7{42
HATYypaJIbHBIM
1382
[oKasarejieM
CBoiicTBa
bu6mmoreka [JOK
CTEIEHHU C
35 https://m.edsoo.ru/7{42
HaTypaJIbHBIM
154¢
[oKasarejieM
CBoiicTBa
bubmuorexa [JOK
CTEIEHHU C
36 https://m.edsoo.ru/7142
HATYpaJIbHBIM
18be
[IOKa3aTelIeM E—
bu6mmoreka [IOK
37 MHuorouieHsl https://m.edsoo.ru/7{42
276¢
bu6mmoreka [JOK
38 MHorouseHsl https://m.edsoo.ru/7142
2930
CrnoxeHue,
bu6mmoreka [IOK
BBIUMTAHHUE,
39 MHOSKEHIE https://m.edsoo.ru/7{42
y 2af2
MHOTI'OYJIEHOB
CrnoxeHue,
bu6mmoreka [IOK
BBIUMTAHHE,
40 https://m.edsoo.ru/7{42
YMHOXEHHE
2cc8
MHOT'OYJIEHOB
Crnoxenue,
bu6nuoreka [JOK
BBIUMTAHHE,
41 https://m.edsoo.ru/7142
YMHOXKEHUE
2fca
MHOTI'OYJIEHOB
bu6mmoreka [IOK
CrnoxeHue,
42 https://m.edsoo.ru/7{42
BBIUMTAHHE,

3182




YMHOXKEHUE

MHOTO4JICHOB
DopMyIIbI bubnmnoreka [JOK
43 COKpAILEHHOTO https://m.edsoo.ru/7f42
YMHOXXEHHUS 432a
DopMyIIbI bubnmoreka [{JOK
44 COKpaILEHHOTO https://m.edsoo.ru/7f42
YMHOXEHUS 464a
DopmyIibl bubnuoreka [IOK
45 COKpaIiEHHOro https://m.edsoo.ru/7f42
YMHOXEHUA 4cl2
DopmyJsl bubnuorexa LIOK
46 COKpAaIIEHHOTO https://m.edsoo.ru/7f42
YMHOKECHHS 4£d2
DopMyIIbI bubnmoreka [JOK
47 COKpaIIEHHOTro https://m.edsoo.ru/7f42
YMHOKEHHUS 51d0
Paznoxenue bubmuoreka [JOK
48 MHOT'O4JICHOB Ha https://m.edsoo.ru/7f42
MHOKHUTEIIN 3312
Pasnoxenue bu6mmoreka [JOK
49 MHOI'OYJIEHOB Ha https://m.edsoo.ru/7{42
MHOXKHUTEIIN 37fe
Pasnoxenue bu6mmoreka [JOK
50 MHOTOYICHOB Ha https://m.edsoo.ru/7f42
MHOXKXHUTEIIN 39de
Pasznoxenne
51 MHOTOYJICHOB Ha
MHOKHUTEIIN
KontponbHas
57 pabota no Teme
"Anrebpanyeckue
BBIPAKEHHUS"
YpaBHeHue,
npaBuiia
53 npeoOpa3oBaHus
ypaBHEHUS,
PaBHOCHUIILHOCTh
ypaBHEHUH
JIuneitnoe
ypaBHEHUE C
54 OJTHOU
MIEPEMEHHOM,

peleHue




JIMHENHBIX
ypaBHEHUU

JInneiinoe
ypaBHEHHUE C

OJIHO# bubmmnoreka ITOK
55 MIEPEMEHHOM, https://m.edsoo.ru/7f42
peurenue 0482
JIMHEMHBIX
ypaBHEHUH
Jlunelinoe
ypaBHEHUE C
OJTHOM
56 MEePEMEHHOM,
pelIcHHe
JTMHEHHBIX
ypaBHEHUH
Pemenue 3amau ¢ bubmuorexa [JOK
57 TTOMOIIILIO https://m.edsoo.ru/7f42
ypaBHEHUI 064e
Pemenue 3amaq ¢ bubmuorexa [JOK
58 TTOMOIITBIO https://m.edsoo.ru/7f42
ypaBHEHU 0806
Pemenue 3amau ¢ bu6mmoreka [IOK
59 TTOMOIITBIO https://m.edsoo.ru/7f42
ypaBHEHU 09a0
Pemenue 3agau ¢ bu6mmoreka [IOK
60 IMOMOIIILIO https://m.edsoo.ru/7f42
ypaBHEHUI 0Oe6e
Jluneiinoe
YPaBHEHHE C bubnuoreka [IOK
61 JIBYyMs https://m.edsoo.ru/7f42
MEPEMEHHBIMH U 7c32
ero rpaduk
Jluneiinoe
YpaBHEHUE C bub6muorexa IIOK
62 JBYMsI https://m.edsoo.ru/7f42
[IEPEMEHHBIMU U 7Te8a
ero rpauk
Cucrema 1Byx
JIMHEWHBIX bu6mmoreka [JOK
63 YpPaBHEHUH C https://m.edsoo.ru/7f42
JBYMst 836¢
NEePEeMEHHBIMH
64 Cucrema 1Byx

JIMHENHBIX




YPaBHEHHH C
ABYMs
IIEPEMEHHBIMU

Cucrema nByx

JIMHENHBIX
65 YpaBHEHHUH C
JBYMSI
NepeMEHHBIMU
Cucrema 1Byx
JIMHENHBIX
66 YpaBHEHHUH C
JBYMSI
nepeMEHHBIMU
bubmuorexa [JOK
Pemenue cucrem
67 ABHeHI https://m.edsoo.ru/7{42
yp 84de
bu6mmoreka [IOK
Pemenue cucrem
68 ABHCHIL https://m.edsoo.ru/7142
yp 865a
bubmuoreka [JOK
Pemenue cucrem
69 ABHCHIL https://m.edsoo.ru/7{42
yp 87d6
70 Pemenue cucrem
ypaBHEHUH
71 Pemienue cucrem
ypaBHEHUH
KonTponbHas
bu6mmoreka [IOK
pabora 1mo Teme
72 " el https://m.edsoo.ru/7f42
1044
ypaBHeHuUs"
bu6mmoreka [IOK
Koopannara
73 oMK Ha HOsMO https://m.edsoo.ru/7{41
p de76
bu6mmoreka [IOK
YuciaoBeie
74 — https://m.edsoo.ru/7f41
YucnoBble
75
MIPOMEKYTKH
Paccrosnue
MEXIY JBYMS
76 TOYKAMU
KOOPAMHATHOU
PSAMOI
Paccrosnne
77

MCKAY ABYyMA




TOYKaMH

KOOPAMHATHOU
IpsIMOI
[IpsamoyronbHas
bu6mmoreka [IOK
cucreMa
78 https://m.edsoo.ru/7f41
KOOpJMHAT Ha
el6e
IJIOCKOCTH
[IpsamoyronbHas
bubmuoreka [JOK
cucreMa
79 https://m.edsoo.ru/7f41
KOOpJMHAT Ha
ed2a
IJIOCKOCTH
[Tpumepsl
bubmuoreka [JOK
rpaguKoB,
80 https://m.edsoo.ru/7f41
3a/TaHHBIX
e8a8
dopmynamu
[Tpumepsl
bubmuoreka [JOK
rpaduKoB,
81 https://m.edsoo.ru/7f41
3a/IaHHBIX
ed80
dbopmynamu
[Tpumepsr
%) rpaduKoB,
3a/TaHHBIX
dopmynamu
Urenue rpadukoB bub6nuoreka LIOK
83 peanbHbIX https://m.edsoo.ru/7f41
3aBUCHUMOCTEN ca24
Urenwne rpadukoB
84 peabHbIX
3aBHCUMOCTEN
Horsrue bubmuorexa [JOK
85 yHKIIm https://m.edsoo.ru/7f41
Y ef06
86 I'padux pynkunm
. bu6mmoreka [IOK
CaoiicTBa
87 - https://m.edsoo.ru/7f41
YHEL 078
. bu6mmoreka [IOK
CaoiicTBa
88 sk https://m.edsoo.ru/7f41
YR flfe
. bu6muoreka [JOK
JIlunetinas
89 (yHKI https://m.edsoo.ru/7f42
YHKL 7282
. bu6nmuoreka [JOK
Jluneitnas
90 https://m.edsoo.ru/7f42
byHKIUS

7412




91

ITocTpoenue
rpaduka
JIMHEHHON
byHKIUHA

bu6mmoreka [IOK
https://m.edsoo.ru/7{42
6dle

92

ITocTpoenue
rpaduka
JIMHEHHON
byHKIIUN

93

I'padux hysKIHMA
y =[x

94

I'padux bysxIIHN
y =Ix|

95

96

97

KontponbHas
pabora 1o Teme
"Koopaunatsl u
rpaduKkH.
Oynaknun" /
Bcepoccuiickas
MIPOBEpPOYHAs
pabora

Urorosas
KOHTPOJIbHAS
pabora /
Bceepoccuiickas
MIpOBEpOYHAs
paborta

[ToBTOpEHME
OCHOBHBIX
TIOHATHN U
METOJIOB Kypca 7
KJ1acca,
00o001IeHne
3HAHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7{41
f50a

bu6mmoreka [IOK
https://m.edsoo.ru/7{42
9cbe

98

IToBTOpEHME
OCHOBHEBIX
MTOHATHI U
METOJIOB Kypca 7
Kjacca,
00001IeHNE
3HAHUM

bu6nmuoreka [JOK
https://m.edsoo.ru/7f42
9132

99

IToBTOpEHME
OCHOBHBIX
TOHSTHUN U
METOJI0B Kypca 7
KJ1acca,

Bbu6muoreka [JOK
https://m.edsoo.ru/7{42
a0e0




00001eHne
3HAHUN

IToBTOpEHUE
OCHOBHBIX
TOHATHUN U

100 meromoB kypca 7
KJacca,
00001IeHe
3HaAHUU

IToBTOpeHue
OCHOBHEIX
MMOHATHI B

101 meromoB kypca 7
Kjacca,
000011IEHNE
3HaHHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
a27a

IToBTOpeHune
OCHOBHEIX
MMOHSATHH U
102 METO/I0B Kypca 7
KJIacca,
0000111IEHNE
3HaHUH
OBIIEE
KOJIMYECTBO
YACOB I10
ITPOI'PAMME

102 5

bu6mmoreka [IOK
https://m.edsoo.ru/7{42
a900

8 KVIACC

Ne
n/  Tema ypoka
n

KoanuecTBo 4acoB

Bcer KonTtpoibH

0 bie padoThI

IIpakTHyeck
ue padoTbl

JlaTa
H3yYeH
us

DJIeKTPOHHbIE
uugposeie
o0pa3oBaTe/bHbIE

pecypchl

KBanparubiit
KOpEHb U3 Yucia

bubnuoreka [JOK
https://m.edsoo.ru/7f42
d452

[Tonsartue 06
2 UPPALMOHAIILHO
M 4HuCIe

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
caaa

JlecaTuuHbie
NpUOIIMKEHUS
UppalMOHATLHBI

X gyuCceia




JlecaTuuHbie
NpUOIMKEHUS
UPpalMOHAILHBI
X 4ncen

JlecTBUTENbHBI
€ yucia

CpaBHeHue
JeHCTBUTENBHBIX
qucen

CpaBHeHue

IENUCTBUTEILHEBIX
YHCel

Apudmernuecku
Y KBaJIpaTHbBIN
KOpPEHb

10

YpaBHeHue Buaa
x*=a

CaoiicTBa
apupMETHIECKH
X KBaJpPaTHBIX
KOpHEHN

bu6mmorexa [IOK
https://m.edsoo.ru/7142
dg862

11

12

13

14

CaoiicTBa
apupMeTHIECKI
X KBaJIpaTHBIX
KOpHEHN
[Ipeo6pa3zoBanue
YHCIIOBBIX
BBIPAKCHUH,
COJIepIKaIINX
KBaJ[paTHbIE
KOpHHU
IIpeoOpa3oBanue
YHCIIOBBIX
BBIPAKCHU,
COJIEpIKaIINX
KBaJIpaTHbIE
KOpHHU
IIpeoOpa3oBanue
YHCIIOBBIX
BBIPAKCHHUI,
coJieprKaIInx
KBaJ[paTHbIE
KOpHU

bu6mmorexa [{OK
https://m.edsoo.ru/7142
d862

bu6mmorexa [IOK
https://m.edsoo.ru/7142
dd26

but6mmoreka [JOK
https://m.edsoo.ru/7f42
ded4

but6mmoreka [JOK
https://m.edsoo.ru/7{42
eObe




ITpeoOpa3oBanue

YHUCIOBBIX
. bu6nmoreka [JOK
BBIPKCHUH,
15 SR https://m.edsoo.ru/7142
Alepkatt €262
KBaJpaTHbIE
KOpHU
Crerens ¢ bubnmoreka [JOK
16 LENBIM https://m.edsoo.ru/7{43
[OKa3areyiemM S54a4
CranpapTtHas
3aIlUCh YUCIIA.
Pasmepsl
00BEKTOB
OKpY>KaroIIero
mupa (0T
bu6mmorexa [IOK
AJIEMEHTaPHBIX
17 SACTHIL 0 https://m.edsoo.ru/7143
a 6098
KOCMHUYECKUX
00BEKTOB),
JUINTEIIEHOCTD
MIPOIIECCOB B
OKpY>KaroIeM
MHUpE
CBolicTBa
bubmoreka [JOK
CTEIIEHH C
18 CITEIM https://m.edsoo.ru/7143
uen 5648
rnokasarejieM
CBolicTBa
bubmuoreka [JOK
CTEIIEHU C
19 CITEIM https://m.edsoo.ru/7{43
uen 5648
rnoxkasarejieM
CBolicTBa
bubnuoreka [JOK
CTEIIEHU C
20 - https://m.edsoo.ru/7{43
uen 5648
rnoxasarejieM
CBolicTBa
but6mmoreka [JOK
CTEIIEHU C
21 https://m.edsoo.ru/7{43
LIETBIM
599a
oKa3arejieM
CBolicTBa
but6mmoreka [JOK
CTEIIEHU C
22 https://m.edsoo.ru/7{43
LIETBIM
5ed6
oKa3arejieM
KBagparueriii
23 AP

TpEXUIIEH




KBagparubiii

24 .
TpEXUIIeH
Pasnoxxenue
bubmuoreka [JOK
KBaJpaTHOTO
25 i https://m.edsoo.ru/7f42f
TpEXuseHa Ha
d38
MHOXKUTEIHN
Pasnoxxenue
bubmuoreka [JOK
KBaJpaTHOTO
26 . https://m.edsoo.ru/7f42f
TpEX4sieHa Ha
d38
MHOKHUTEIN
KonTponbshas
pabora 1o Temam
" bubmmorexa [{OK
KBanpatubie
27 https://m.edsoo.ru/7{42
KopHU. CTeneHu.
N ec80
KBanpatubiit
TpexwieH"
Anrebpanyeckas bubmorexa LIOK
28 00b https://m.edsoo.ru/7f43
AP 0382
Jonyctumsle
3HAYEHUS
29 MepEMEHHBIX,
BXOJAIINX B
anreOpanyeckue
BBIPKCHUS
Jonyctumsle
3HAYEHUS
30 MEPEMEHHBIX,
BXOJAIINX B
anredpandecKue
BBIPKCHUS
OcHOBHOE
. but6mmoreka [JOK
CBOMCTBO
31 A6 haecKoi https://m.edsoo.ru/7f43
P 08e6
Ipobu
bubnuoreka [JOK
Coxkparenue
32 o6eii https://m.edsoo.ru/7f43
b 0a8a
but6mmoreka [JOK
Cokpartenue
33 o6ei https://m.edsoo.ru/7f43
AP 0f44
but6mmoreka [JOK
Coxkparienue
34 . https://m.edsoo.ru/7{43
npo0eit

0f44




CnoxcHue,

BBIYHUTAHUE,
bu6nmoreka [JOK
YMHOKEHUE U
35 https://m.edsoo.ru/7f43
JieNieHue
128¢
anre0pandecKux
npobeit
Cnoxcnue,
BBIYHUTAHUE,
bu6nmoreka [JOK
YMHOKEHUE U
36 https://m.edsoo.ru/7f43
JielieHue
15¢0
anredpandecKux
npobeii
Cnoxenue,
BBIYHUTAHUE,
bu6mmorexa [{OK
YMHOXEHHE U
37 https://m.edsoo.ru/7f43
JieNieHue
18c2
anre0pandecKux
npobeit
CnoxeHue,
BBIYHUTAHUE,
bu6mmorexa [IOK
YMHOXEHHE U
38 https://m.edsoo.ru/7f43
JieNieHue
1a20
anredpandecKux
npobeit
IIpeoOpa3oBanue
BBIPAKEHUI, bubnnorexa [JOK
39 COZEpKALLINX https://m.edsoo.ru/7f43
anredpandecKue 259c¢
npobu
[Ipeobpa3zoBanue
BBIPAKEHUI, bubnmnorexa [IOK
40 COZEpIKALLINX https://m.edsoo.ru/7f43
anredpandecKue 2736
npobu
IIpeoOpa3oBanue
BBIPAKEHUI, bubmunoreka IIOK
41 COZIEpIKALLNX https://m.edsoo.ru/7f43
anredpandecKue 2736
Ipodu
KonTponbHas
but6mmoreka [JOK
pabota no Teme
42 " https://m.edsoo.ru/7f43
Anrebpanyecka 1436

st IpoOB"




bubnuoreka [JOK

KBanpatnoe
43 P https://m.edsoo.ru/7f42
ypaBHEHHUE
eela
Henonnoe bubmuoreka [JOK
44 KBaJIpaTHOE https://m.edsoo.ru/7f42
YpaBHEHUE eela
Henoanoe bu6nuoreka [JOK
45 KBaJIpaTHOE https://m.edsoo.ru/7f42
ypaBHEHUE eela
®opmyna
. bubnuoreka [JOK
KOpHEH
46 https://m.edsoo.ru/7f42f
KBaJpaTHOTO 158
ypaBHEHUSA o
®opmyna
. bubnuoreka [JOK
KOpHEH
47 https://m.edsoo.ru/7f42f
KBaJpaTHOTO
3f6
ypaBHEHUS
dopmyna
. bubmuoreka [JOK
KOpHEH
48 https://m.edsoo.ru/7f42f
KBaJpaTHOTO
Sad
ypaBHEHUS
bu6mmorexa [IOK
49 Teopema Buera https://m.edsoo.ru/7f42f
ef0
bu6nuoreka [JOK
50 Teopema Buera https://m.edsoo.ru/7f43
0076
Pemenne
. bubmuorexa [JOK
ypaBHEHUH,
51 https://m.edsoo.ru/7f43
CBOJSIIMXCS K
c542
KBaJIpaTHBIM
Pemenne
. bubnuorexa [[OK
ypaBHEHUH,
52 https://m.edsoo.ru/7f43
CBOJIAIINXCS K
c3d0
KBaIpaTHBIM
[Ipocreitmme
but6mmoreka [JOK
IpoOHO-
53 . . https://m.edsoo.ru/7f43
paroHanbHbIE 286
ypaBHEHUS
[Ipocreiimme
bubnuoreka [JOK
TpoOHO-
54 https://m.edsoo.ru/7f43
palMoHaIbHbIE bbe

YpaBHEHUS




55

Pemenue
TEKCTOBBIX 33124
C TIOMOIIBIO
KBaJpPATHBIX
ypaBHEHUH

but6mmoreka [JOK

https://m.edsoo.ru/7f42f

75¢

56

Pemenue
TEKCTOBBIX 3aj1a4
C TIOMOIIBIO
KBaJPATHBIX
ypaBHEHUH

bubnmoreka [JOK

https://m.edsoo.ru/7f42f

8f6

57

KonTponbHas
pabota mo Teme
"KBanpaTtHbie
ypaBHeHUs"

but6mmoreka [JOK

https://m.edsoo.ru/7{43

01f2

58

59

JInneiinoe
ypaBHEHUE C
JBYMSI
[IEPEMEHHBIMH,
ero rpaduk,
MIpUMEPBI
peuieHus
ypaBHEHUH B
LEJIBIX YUCIIaxX

Jlunerinoe
YpaBHEHUE C
JIBYMSI
MIEPEMEHHBIMU,
ero rpaduk,
TIPUMEPHI
peleHus
YpPaBHEHUH B
LEJIBIX YUCIIax

60

JIuneiiHoe
ypaBHEHHUE C
JIBYMSI
MepPEMEHHBIMH,
ero rpauk,
IIPUMEpBI
pelieHus
YpaBHEHUH B
LENBIX YUCIIaX

61

Pemntenue cucrem
JBYX JIMHEUHBIX
YPaBHEHUH C




JBYMsI
MIEPEMEHHBIMU

62

Pemenne cucrem
JIBYX JIMHEHHBIX
YPaBHEHUH C
JBYMSI
MepeMEHHBIMU

63

64

Pemenne cucrem
JIBYX JIMHEHHBIX
YpaBHEHUH C
JIBYMSI
MepeMEHHBIMU
ITpumepsr
peLIeHUs] CUCTEM
HEJIMHEHHBIX
YpaBHEHHUH C
JBYMSI
MepeMEHHBIMU

65

ITpumepsnr
pELIEHHS CUCTEM
HEJIMHEMHBIX
YpaBHEHHUH ¢
TBYMSI
MepEMEHHBIMU

66

67

I'paduueckas
UHTEpIIpEeTaLHS
YpaBHEHHUS C
JBYMSI
IIEPEMEHHBIMU U
CUCTEM
JIMHEHHBIX
YPaBHEHHUU C
JIBYMSI
MepEeMEHHBIMU
I'paduueckas
HHTEPIIpETALNS
YpaBHEHUs C
JIBYMSI
IIEPEMEHHBIMU U
CUCTEM
JINHEMHBIX
YPaBHEHUH C
JOBYMsI
[IEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7{43
d6doé

bubnuoreka [JOK
https://m.edsoo.ru/7{43
d6d6




68

Pemenue
TEKCTOBBIX 3a]1a4
C TIOMOIIBIO
cucTeM
ypaBHEHUH

69

Pemenue
TEKCTOBBIX 3aj1a4
C TIOMOIIBIO
cucTeM
ypaBHEHUH

70

Pemenue
TEKCTOBBIX 3a7a4
C MIOMOILBIO
CUCTEM
ypaBHEHUI

71

YucioBele
HEpPaBEHCTBA U
HUX CBOMCTBa

72

73

74

75

YucoBele
HEpPaBEHCTBA U
UX CBOMCTBAa

Hepasenctso ¢
OJIHOM
IIEPEMEHHOMN
JIuneiinbie
HEPABEHCTBA C
OJHOU
IIEPEMEHHON U
UX pelIeHne

JIuHelHbie
HEPABEHCTBA C
OIHOM
IIEPEMEHHOM U
UX pelIeHue

bu6mmorexa [IOK
https://m.edsoo.ru/7142
c692

bu6mmorexa [IOK
https://m.edsoo.ru/7f42
c840

76

71

JIuHelnbie
HEpPABEHCTBA C
OJHOM
IIEPEMEHHOM U
UX pelIeHue

Cucremsbl
JIMHEWHBIX
HEPaBEHCTB C
OJTHOM
MEPEMEHHOM U
UX pelIeHue

but6mmoreka [JOK
https://m.edsoo.ru/7f42
cb88




78

Cucremsl
JIMHEWHBIX
HEPaBEHCTB C
OJTHOH
MEepEeMEHHOM U
UX pelIeHue

bu6nmoreka [JOK
https://m.edsoo.ru/7f42
cd2¢

79

CucreMsl
JIMHEHHBIX
HEPABEHCTB C
OJTHOH
MepEMEHHOM U
UX pElIeHue

80

81

N3o6paxenue
peleHust
JIMHEHMHOT O
HEpaBEHCTBA U
HX CHCTEM Ha
YHCI0BOM
MpAMO
N3obpaxeHue
peleHus
JIMHEWHOTO
HEPaBEHCTBA U
HX CUCTEM Ha
YHCIOBOM
IPSAMOM

bub6mmorexa [IOK
https://m.edsoo.ru/7142
c9e4

bu6mmorexa [IOK
https://m.edsoo.ru/7f42
c9e4

82

Kontponbhas
pabota mo Temam
"HepaBeHcrsa.
Cucrembl
ypaBHEHHI"

83

84

85

ITonsTne
byHKIIUU

O6nacThb
OTIpe/ICTICHUS U
MHOKECTBO
3HAYCHHI
byHKIMH
CnocoObl
3aaHMs
byHKIUH

bubnuoreka [JOK
https://m.edsoo.ru/7{43
3cl2

bu6mmorexa [IOK
https://m.edsoo.ru/7{43
3d84

86

I'pacdux
byHKIIUN




87

CaoiicTBa
GbyHKIUYU, UX
0TOOpakeHHE Ha
rpaduke

88

Urenue u
MIOCTPOCHHE
rpaduKoB
byHKIUH

&9

[Tpumepsl
rpauKoB
byHKIHH,
OTpaKAIOIINX
peasibHbIe
IIPOLIECCHI

90

91

DyHKIUH,
OITHCHIBAIOIIHEC
MPSIMYIO U
o0paTHyIO
MIPOIOPLIUOHAIH
HBIE
3aBHUCHUMOCTH, UX
rpaduku

lMunep6oa

bubnuoreka [JOK
https://m.edsoo.ru/7{43
4bbc

92

93

94

95

I'unep6oa

I'pacuk
byskmn y = x?

OyHKIUU y =X2,
VX, y=y=x’y
=[xl;
rpaguueckoe
pelieHue
YpPaBHEHUU U
cucTeM
YpaBHEHUU

IToBTOpEeHME
OCHOBHBIX
MOHATHH U
METO/IOB KypCOB
7 1 8 K1accoB,
000011eHNE
3HAHUM /
Bceepocculickas

bu6mmorexa [IOK
https://m.edsoo.ru/7{43
43e2

bubmmoreka [JOK
https://m.edsoo.ru/7{43
4572

but6mmoreka [JOK
https://m.edsoo.ru/7{43
4438

bubnuoreka [JOK
https://m.edsoo.ru/7{43
7laa




POBEPOYHAS
pabota

96

Hrorosas
KOHTPOJIbHAS
pabota /
Bceepocculickas
MIpOBEpOYHAs
pabota

bubnmoreka [JOK
https://m.edsoo.ru/7{43
4eb4d

97

[ToBTOpEHME
OCHOBHBIX
MOHATHH U
METO/IOB KypCOB
7 u 8 xI1accos,
000011eHNE
3HAHUI

98

99

100

IToBTOpEeHME
OCHOBHBIX
MOHATHH U
METOJIOB KypCOB
7 1 8 KJ1accos,
000011IEeHHE
3HAHUU

IToBTOpEeHne
OCHOBHBIX
MOHATUN U
METOJIOB KYypCOB
7 1 8 KJ1accos,
00o001eHHe
3HAHUI

IToBTOpEeHnE
OCHOBHBIX
MOHATHH U
METO/IOB KypCOB
7 1 8 K1accoB,
00001IeHNE
3HAHHI

bubmuoreka [JOK
https://m.edsoo.ru/7143
736¢

bu6mmorexa [{OK
https://m.edsoo.ru/7{43
7510

but6mmoreka [JOK
https://m.edsoo.ru/7{43
76b4

101

IToBTOpeHune
OCHOBHBIX
MOHATUH U
METOJIOB KypCOB
7 u 8 KJ1accos,
00001IeHHE
3HAHUM

bubnuoreka [JOK
https://m.edsoo.ru/7143
6b88




102

IToBTOpeHune
OCHOBHBIX
MOHATHH U
METOJIOB KypCOB
7 1 8 KJ1accos,
000011eHNE
3HaHUH

but6mmoreka [JOK
https://m.edsoo.ru/7143

7858

OBILIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME

102

9 KVIACC

Ne
n/
n

Tema ypoka

PanmonanbHble
qHCa,
UppalroHaIbHBIC
YJpciia, KOHEYHEIS
1 0ECKOHEYHEIC
JECATUYHBIE
npobu

KoanuecTBo 4acosB

Bcer
0

KonTpoabn
ble padoThl

IIpakTruec
KHe padoThl

Jlara
HU3yYeH
us

JJIeKTPOHHBbIE
nu(ppoBbIe
o0pa3oBaTejibHbIE

pecypchl

MHOXeCcTBO
JIEUCTBUTEITHLHBIX
YHCEI;
JIeMCTBUTEIIHLHBIC
Yyciia KaK
OeCKOHEUHBIE
IECSITUIHBIE
npobu

Bzanmno
OJIHO3HAYHOE
COOTBETCTBUE
MEKY
MHOKE€CTBOM
JNEUCTBUTEIIHLHBIX
qHCeIl K
MHOKE€CTBOM
TOYEK
KOOPAMHATHOU
IpsIMOI




CpaBHenue

JIEUCTBUTEIIBHBIX

qycel,

apudmernyeckue

JIIEUCTBUS C

NEUCTBUTEILHBIM

H yucjiaMu

[pubmmxénnoe

3HAYCHUE
BEJIMYHHBI,
TOYHOCTb
MPUOJIIKEHHUS

Oxpyrienue
qHcen

10

11

Oxkpyrienue
qrcen

[Tpuknaka u
OlIEHKAa

pe3yabTaTOB
BBIYHCIICHHH

[Ipuknaka n
OlIEHKAa

pe3yJIbTaTOB
BBIYHCIICHHH

JIuneiiHoe
YpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJISIIINIXCS K
JIMHEHHBIM

JIuneiiHoe
YpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJISIIITIXCS K
JIMHEWHBIM

bu6mmorex [JOK
https://m.edsoo.ru/7{43
bf66

12

KBanpaTtHoe
YpaBHEHUE.
Pemenne
YpaBHEHUH,
CBOJSALIUXCS K
KBaJIpaTHbIM

bu6mmoreka [JOK
https://m.edsoo.ru/7{43
c542

13

KsanpaTtHoe
YpaBHEHHE.
Pemenne

bu6mmoreka [IOK
https://m.edsoo.ru/7143
c542




YPaBHEHUH,
CBOIALIUXCS K
KBaJPaTHBIM

14

buksanpaTtHsbie
YPaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7143
c3d0

15

bukBanpaTtHbie
ypaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7{43
c3d0

16

17

[Ipumepsr
peLIeHus
ypaBHEHUH
TpeTbeu 1
4eTBEPTOU
CTeneHen
pa3yIoKEHUEM Ha
MHOXHTEIN
[Tpumepsr
pelIeHus
ypaBHEHUU
TPEThEN U
4eTBEPTOU
CTeneHen
pa3noKeHHeM Ha
MHOXHTENN

18

Pemenue npo6HoO-
paltrOHAIBHBIX
ypaBHEHUH

bu6nuoreka [JOK
https://m.edsoo.ru/7f43
c9b6

19

20

Pemenue npo6HO-
paMOHAIBHBIX
ypaBHEHUH

Pemenue
TEKCTOBBIX 33724
anredpandecKum
METOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/7{43
c9b6

21

Pemenue
TEKCTOBBIX 33734
anredpandecKkum
METOJIOM

22

Pemenue
TEKCTOBBIX 33734
anreOpandecKum
METOJIOM

23

KonTtponbsHas
paborta mo Teme




"VpaBHeHus ¢
OJIHOU
nepeMeHHOM"

24

YpaBHeHue ¢
JBYMsI
MNEPEMCHHBIMU 1
ero rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
dob4

25

VYpaBHenue ¢
JIBYMsI
MEPEMEHHBIMU U
ero rpauk

bubmuoreka [JOK
https://m.edsoo.ru/7{43
dob4

26

27

Cucrema 1ByXx
JIMHEHHBIX
YpaBHEHUH C
TBYMSI
MePEMEHHBIMHU 1
€€ peuieHue

Cucrema 1Byx
JIMHEMHBIX
YPaBHEHUH C
JBYMSI
MepEeMEHHBIMH 1
e€ peueHne

28

Cucrema 1Byx
JIMHEHBIX
YPaBHEHUH C
JBYMSI
MIEPEMEHHBIMU U
€€ pelieHne

29

Cucrema 1Byx
JIMHEHWHBIX
YpaBHEHUH C
TIBYMSI
MEePEMEHHBIMU 1
e€ pelieHue

30

Pemenue cucrem
JIBYX YpaBHEHHH,
OJIHO U3 KOTOPBIX
JIMHEMHOoE, a
JIpyroe — BTOpPOH
CTEIEHU

bu6muoreka [JOK
https://m.edsoo.ru/7{43
d23a

31

Pemienue cucrem
JIBYX YPaBHCHHUH,
OJHO U3 KOTOPBIX
JIMHEWHOoE, a

bu6nuoreka [JOK
https://m.edsoo.ru/7{43
d55a




JIpyroe — BTOpPOH
CTEIEHU

32

Pemenne cucrem
JIBYX YpaBHEHHI,
OJIHO U3 KOTOPBIX
JMHEHHoe, a
JIpyroe — BTOpPOH
CTCIICHH

33

Pemenwne cucrem
JIBYX YPaBHCHHUH,
OJIHO U3 KOTOPBIX
JIMHEHHOE, a
JIpyroe — BTOpPOH
CTETIICHH

34

I'padpmueckas
UHTEPIpETALNS
CHCTEMBI
YPaBHEHUH C
JBYMs
HepeMEHHbIMU

35

Pemenne
TEKCTOBBIX 3a]1a4
anreOpanvaecKum
crmocooom

36

Pemenne
TEKCTOBBIX 3a/]1a4
anreOpandecKum
crocobom

37

KontposnbHas
pabora 1o Teme
"CucTtemsl
ypaBHEHUI"

38

YucnoBble
HEpPABEHCTBA U MX
CBOMCTBA

39

YucnoBble
HEPABEHCTBA U UX
CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/7{43
ad5a

40

JInHelHbIe
HEPABEHCTBA C
OJHOM
MIEPEMEHHOMN U UX
peleHue

bu6mmoreka [JOK
https://m.edsoo.ru/7{43
af08




41

JIuneiinpie
HEpaBEHCTBA C
OJHOM
MIEPEMEHHOMN U UX
pelieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7{43
af08

42

JIuHeitnbie
HEpaBEHCTBA C
OJHOM
MIEPEMEHHOMN U UX
pelieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
af08

43

CucreMbl
JIMHEHHBIX
HEPaBEHCTB C
OTHOM
MEPEMEHHOMN U UX
penieHue

44

45

46

CucreMbl
JIMHEHHBIX
HEPABEHCTB C
OTHOM
MEPEMEHHOMN U UX
penieHue

Cucremsbl
JIMHEUHBIX
HEPaBEHCTB C
OJHOM
MIEPEMEHHOMN U UX
penieHue
KBanpaTtHbie

HEpaBEHCTBA U UX
perieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7{43
b098

47

KBanpatubie
HEPABEHCTBA U UX
pelieHue

bu6muoreka [JOK
https://m.edsoo.ru/7{43
b2le

48

KBaapatHbie
HEpaBEHCTBA U UX
pelieHne

bu6nmuoreka [JOK
https://m.edsoo.ru/7143
b5a2

49

KBanparusie
HEpaBEHCTBA U UX
perieHue

50

KBanparusie
HEPaBEHCTBA U UX
pelieHue




I'padpuueckas

UHTEPIIPETALUS
HEPaBEHCTB U bubnuoreka [IOK
51 CUCTEM https://m.edsoo.ru/7f43
HEPABEHCTB C b098
JBYyMsI
NEePEeMEHHBIMU
I'padpuueckas
UHTEpIIpeTalns
HEPABEHCTB U
52 CUCTEM
HEPaBEHCTB C
TIBYMSI
MePEMEHHBIMH
KonTtponbsHas
53 pabora 1mo Teme
"HepaBenctpa"
KBagparnunas
N bubmuoreka [JOK
byHKIHA, €8
54 rpadpuK i https://m.edsoo.ru/7f43
pag 96¢6
CBOIiCTBa
KBagparnunas
i bubmuorexa [JOK
byHKIM, €€
55 rpaduK u https://m.edsoo.ru/7{43
P - 9842
CBOICTBa
KBagparnunas
N bubmuorexa [JOK
byHKIM, €€
56 rpachiK 1 https://m.edsoo.ru/7f43
- 99b4
CBOICTBa
[Tapabomna,
KOOPIMHATHI
bu6muoreka [JOK
BEPILHHBI
57 HADABOMEL OCE https://m.edsoo.ru/7f43
p b 9e_b4
CUMMETPUHU
napaboJIbl
[Tapabomna,
KOOPIMHATHI
bu6muoreka [JOK
BEPIIHUHBI
58 https://m.edsoo.ru/7f43
napaboIibl, OCh
a03a
CUMMETPUU
napaboJIbl
[Tapabomna,
bu6nuoreka [JOK
KOOPJMHATHI
59 https://m.edsoo.ru/7f43
BEPIIHUHBI 2 lac

napaboIIbl, OCh




CUMMETpPUHU
napaboJIbl

60

[Tapabomna,
KOOPIWHATHI
BEPIIHHBI
napaboIIbl, OCh
CHMMETPHHU
napadoJIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
a3le

61

[Tapabomna,
KOOPJIUHATHI
BEPIIHHBI
napaboIibl, OCh
CUMMETPUHU
napaboJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43
a526

62

[Tapabouna,
KOOP/IMHATHI
BEPIIUHBI
napaboJibl, OCh
CUMMETPHUHU
napaboJIbI

63

I'paduku
¢ynkumit: y = kx,
y =kx + b, y=k/x,
y=X?, y=VX, y=[X]

64

['paduku
byHkmit: y = kx,
y =kx + b, y=k/x,

y=X2, y=VX, y=[X|

65

I'paduku
byHkmit: y = kx,
y =kx +b, y=k/x,

y=X>, y=VX, y=[X|

66

I'paduku
byHkmit: y = kx,
y =kx + b, y=k/x,

y=X>, y=VX, y=[X|

67

I'paduku
¢bynkuumit: y = kx,
y =kx +Db, y=k/x,

y=X>, y=VX, y=[X|

68

I'paduku
¢bynkumit: y = kx,
y =kx + b, y=k/x,

y=X>, y=VX, y=[X|




Kontponbnas bubnuoreka [IOK
69 pabota mo Teme https://m.edsoo.ru/7f43
"OyHkuun" ab84
[Tonsarue
qHCIOBOI bu6mmoreka [IOK
70 https://m.edsoo.ru/7f43
MOCTIEI0BATEIHHO
ebchd
CTH
3amanue
MOCJICTIOBATEIBHO
R —— bu6mmoreka [IOK
71 o P ypup https://m.edsoo.ru/7f43
OpMy.IIOI:I u ebda
dopmyIoii n-ro
YJIeHa
Apudmernueckas bubnmoreka [JOK
72 W T€OMETPUYECKAs https://m.edsoo.ru/7f43
MPOrPECCHU ed7e
Apudmernueckas bu6mmoreka [IOK
73 Y T€OMETPUYECKast https://m.edsoo.ru/7f43
IPOrPeCCHU 3b4
Dopmyisl N-ro
YjieHa
apudmeTuyecKoit
" bu6mmoreka [IOK
74 . https://m.edsoo.ru/7{43
FeOMeTpI/IIIfCKOI/I 584
IPOTPECCHid,
CYMMBI TIEPBBIX N
YJICHOB
Dopmyisl n-rO
YJIeHa
apupMeTHuIecKon
0 bu6nuoreka [JOK
75 . https://m.edsoo.ru/7f43
T€OMETPUUIECKOU
o efe
MIPOTPECCHid,
CYMMBI TIEPBBIX N
YJICHOB
DopMyIIsl N-ro
YJIeHa
apupMeTHIeCKOn
" bubmuorexa [JOK
76 . https://m.edsoo.ru/7f43
TeOMEeTPHUYECKOM
o f0c6
porpeccuii,

CYMMBI [IEPBBIX N
YJICHOB




77

DopMyIibl N-ro
YJIeHa
apudmeTnyecKoit
u
F€OMETPUUYECKON
MpOrpeccuid,
CyMMBI [IEPBBIX N
YJIEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7143
f72¢

78

79

DopmyJibl N-TO
yjeHa
apupMeTHIECKOn
u
reOMETPUYECKOMN
IIPOrPECCHiA,
CYMMBI IIEPBBIX N
YIEHOB

N3o6pakenune
YJICHOB
apudmeTnyecKoit
u
reOMETPUYECKOMN
porpeccuii
TOYKaMU Ha
KOOPJIMHATHOU
MJIOCKOCTH

bu6nmuoreka [JOK
https://m.edsoo.ru/7{43
8a0

80

N3o6paxenue
YJICHOB
apupMeTHIeCcKon
U
reoMeTpHUECKON
IIporpeccuit
TOYKaMH Ha
KOOPJIMHATHOMN
IUIOCKOCTH

81

JInHeNHEbIN 1
3KCIOHEHIIMAIbH
BI1 pOCT

82

CnoxHeble
MIPOIICHTHI

bu6muoreka [JOK
https://m.edsoo.ru/7{43
feOe

83

Cnoxubie
MPOICHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
0la6

84

KonTtponbsHas
pabora 1o Teme
"YucnoBbie

Bbu6muoreka [JOK
https://m.edsoo.ru/7f44
0418




noCJICA0BATCIBHO

n

CTH

85

IToBTOpEHUE,
00001IeHNE 1
cHUCTeMaTH3aIus
3HAHUH. 3ammch,
CpaBHEHUE,
JIEUCTBHS C
JICUCTBUTEIbHBIM
1 YUCJIaMH,
YUCJIOBas MpsiMast

86

IToBTOpEHME,
000011IcHNE U
cHcTeMaTH3amus
3HAHWH.
[IpouieHTsl,
OTHOIIICHMS,
MIPOTIOPITH

87

88

[ToBTOpEHUE,
0000111eHUE U
CUCTeMaTU3alUs
3HAHUU.
Oxkpyrienue,
puOJIVKEHNE,
OIICHKA

IToBTOpEHME,
0000111eHUE U
CHCTeMaTU3aIUs
3HaHuil. Pemenne
TEKCTOBBIX 3a]1a4
apuhMeTUYECKUM
CII0COO0M

bubmuorexa [JOK
https://m.edsoo.ru/7f44
3bl2

89

IToBTOpEHNE,
00001IcHNE U
CHCTEMaTH3alHs
3HaHUH. Pemmenne
TEKCTOBBIX 3a]1a4
apuMeTHIecKuM
CIIocooom

bu6nmuoreka [JOK
https://m.edsoo.ru/7f44
3cd4

90

IToBTOpEHNE,
000011IcHNE U
cHCTeMaTH3aIus
3HaHuil. Pelienne
TEKCTOBBIX 3ajia4

bu6nuoreka [JOK
https://m.edsoo.ru/7f44
3fea




apu(MeTHIECKUM
croco6oM

91

IToBTOpEHUE,
00o011eHue u
cucTeMaTH3auus
3HAHUM.
[IpeobpazoBanue
anreOpandecKux
BBIPAXKEHUI,
JIOTTYCTHUMBbIE
3HAYEeHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
4]1ca

92

93

IToBTOpEHue,
000011eHe U
CUCTeMaTH3alUs
3HaHUM.
[IpeoOpazoBanue
anreOpanvecKux
BBIPAKECHMUI,
JIOTTYCTHMBIE
3HAUCHUS

[ToBTOpEHME,
0000111eHUE U
CUCTEMATHU3ALNA
3HaHUMU.
[Tpeobpa3oBanue
anreOpanvecKux
BBIPAKCHUI,
JIOIIyCTUMBbIE
3HAUYECHUS

bubmuorexa [JOK
https://m.edsoo.ru/7{44
4364

bu6nuoreka [JOK
https://m.edsoo.ru/7f44
4612

94

IToBTOpEHME,
00o0011eHe 1
CUCTeMAaTU3aINs
3HAHUM.
[IpeobpazoBanue
anredpandecKkux
BBIPAKECHMUI,
JIOITy CTUMBIE
3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
4294

95

IToBTOpEHue,
00001IeHNE U
cHCTeMaTH3aIus
3HAHUH.
DyHKIUU:
MOCTPOECHUE,
CBOMCTBA

bu6muoreka [JOK
https://m.edsoo.ru/7f44
4c56




U3yUYEHHBIX
byHKIMI

96

IToBTOpEHUE,
00o011eHue u
cucTeMaTtu3anus
3HAHUM.
DyHKINHU:
MOCTPOEHUE,
CBOICTBa
M3YYEHHBIX
byHKIMMA

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
4144

97

98

IToBTOpEHue,
000011IcHNE U
cHcTeMaTH3amus
3HAHWH.
DOyHKIUU:
MOCTPOCHUE,
CBOMCTBaA
M3YYEHHBIX
byHKIII
[ToBTOpEHME,
0000111eHUE U
CHCTEMAaTU3alHs
3HAHUM.
DyHKINHU:
MOCTPOECHUE,
CBOMCTBaA
M3YYEHHBIX
byHKIMI

bubmuorexa [JOK
https://m.edsoo.ru/7{44
516a

bu6nuoreka [JOK
https://m.edsoo.ru/7f44
52e6

99

IToBTOpEHME,
00o0011eHe 1
CUCTEMATHU3ALHA
3HaHUMU.
I'paduueckoe
peleHue
YPaBHEHUN U UX
CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f44
5516

100

IToBTOpEHuUeE,
00001IeHe U
CUCTeMAaTU3AIUS
3HAHMM.
I'padpuaeckoe
pernieHue
YpaBHEHUH U UX
CUCTEM




Hroropas
101 KOHTPOJIbHAS 1 1
paborta
O00011IeHnEe U
102 = cucremarm3anus 1
3HaHUH
OBIIEE
KOJIMYECTBO
YACOB I10 102 6 0
[TPOI'PAMME

MPOBEPAEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI

7 KIIACC

Kox
NMpoBepPsSIEMOro
pe3yJbTara

1

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsd

Yucia U BEIYMCIIEHUA

1.1

1.2

1.3

1.4
1.5

BrImonHATe, coudeTass yCTHBIE M IUCHMEHHBIC TIPUEMBI, apudmMeTHuecKue
JeUCTBUS C pallMOHATIBHBIMH YHCIaMH

Haxonute 3HayeHHWs YHWCIOBBIX BBIPAXKCHUH, TNPUMEHITH pa3sHOOOpa3HbIE
CTIOCOOBI ¥ IPHEMBI BEIYMCIICHUS 3HAYCHUI IPOOHBIX BBIPAXKECHUH, COJIEpIKAIINX
OOBIKHOBEHHBIC U IECATUYHBIC TPOOH

Ilepexoauts OT OnHOW (OPMBI 3amucH 4Hced K Apyroi (mpeoOpa3oBbIBaTh
JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)

CpaBHI/IBaTL " ynopsasaoumBaTh pallMOHAJIbHBIC YHCJIA

OKpyrasaTh yncia

1.6

BBINONMHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIYACICHUMN, OLECHKY 3HAYECHHUU
YHUCJIOBBIX BBIPAXEHUM. BBINIOIHATH IEHCTBUS CO CTENEHSMHU C HATyPAJIbHBIMU

IIoKa3aTcJIsiMu

1.7

[IpuMeHATh NMPU3HAKU NEITUMOCTH, Pa3JIOKEHHE HAa MHOXHUTEIH HaTypaJbHBIX

YHUCCJI

1.8

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOLIEHUEM
BEJINYUH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATH
pe3yJIbTaThl pELIECHHUS 3a]1a4 C YYETOM OrPaHUYEHHUI, CBA3aHHBIX CO CBOMCTBAMU

paccMaTpuBaeMbIX OOBEKTOB

Anrebpanyeckue BbIpaXXeHUS




Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B

= Ipoliecce OCBOCHUs y4eOHOro MaTepHuaia
27 HaxonuTth 3HaueHus OYyKBEHHBIX BBIPAKEHMM MpPH 3aJaHHBIX 3HAUYEHHSX
' IIEPEMEHHBIX
53 BbImonHATe npeobpa3zoBaHus LIEJIOIO BBIPAXKEHHUS B MHOTOWIEH IPHUBEICHHEM
' MOTOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK
Y BbINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOIOWIEH M MHOTOWIeHa Ha
' MHOT'OWJIEH, IPUMEHATh (POPMyYJIbl KBapaTa CyMMbI M KBaJpaTa pa3HOCTH
OcymiecTBIATh  Pa3oKEHHE MHOTOWIEHOB HAa MHOXHUTEIM C TOMOIIbIO
2.5 BBIHECEHHMsSI 32 CKOOKM OOIIEr0 MHOXHUTEINS, TPYNIHAPOBKH CIIAraeMbIX,
npUMeHeHUs (OpMYyJI COKPALIEHHOTO YMHOKEHUS
"6 [TpumeHsTH IPeoOpa30BaHus MHOTOUICHOB JUISl PEILICHHs Pa3JInYHbIX 33134 U3
' MaTEeMaTHKH, CMEXHBIX MIPEAMETOB, U3 peaIbHON IPAKTUKU
57 Hcnonp30Barh CBOMCTBA CTENEHEHW C HATypPAJIbHBIMU IOKA3aTEIAMM IS
' peoOpa30BaHus BBIPAKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHsS IpaBUIIA
3.1 nepexofa OT MCXOAHOTO YpaBHEHUS K pPaBHOCHIBHOMY eMmy. lIpoBepsTs,
SIBJIIETCS JIU YUCIIO KOPHEM YPABHEHUS
317 [TpumensaTh TpaduuecKkue METOABI MPH PEUICHUH JTUHEWHBIX ypaBHECHHHA W WX
' CUCTEM
13 [lonObupats mnpumepsl Map YUCEN, SBISAIOIIMXCS pELICHHEM JIMHEHHOro
' YpaBHEHHUS C ABYMs [IEPEMEHHBIMHU
34 CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEWHOTO YPAaBHEHUS C JIBYMS
' NEPEMEHHBIMU; MOJIB3YsICh IpaMKOM, TIPUBOIUTH IPUMEPHI PEIICHUs YpaBHEHHUS
35 Pemarp cuctemsl IByX JMHEMHBIX yYpaBHEHUH C ABYMs IEPEMEHHBIMH, B TON
' quciie rpadpuiecKu
CocTaBiATh U pelaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHENHBIX YPaBHEHUN
3.6 10 YCJIOBUIO 3aJ1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3ajjauu
IIOJIy4YE€HHBIN pe3yJIbTaT
4 Koopnaunats! u rpaduku. @yHKINU
N300pakaTh Ha KOOPAMHATHON MpPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
4.1 KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAaJIbl, 3alIMCHIBATh YUCIOBbIE TPOMEKYTKHI
Ha anredpanyvecKoM sI3bIKe
4.2 OTMeuaTh B KOOPJIMHATHOM TJIOCKOCTH TOYKH MO 3aIaHHBIM KOOpPJIMHATAM
4.3 Crpouts rpaduku TuHeHHBIX QyHKIu. CTpouTh rpaduk GyHKIHUU y = [X|




44

OnuceiBaTh C MOMOIIBIO (PYHKIIUN U3BECTHBIE 3aBUCIMOCTH MEK/y BETUYUHAMHU:
CKOpOCTb,  BpEMsl,  pacCTOsHHWE,  LEHy,  KOJUYECTBO,  CTOUMOCTbD,

MIPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOoThI

4.5

HaxonuTs 3HaueHne (GyHKINHU 10 3HAUCHUIO €€ apryMeHTa

4.6

[Tonumate rpaduyeckuii crnocod NpeacTaBleHUs M aHAIKW3a HHGOpMAIUH,
U3BJICKaTh W HWHTEPIPETHPOBATH HMHPOPMALUIO U3 TPapHUKOB peabHBIX

MPOIECCOB U 3aBUCUMOCTEH

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM
06p330BaTeJIBHOﬁ nmporpaMMbl OCHOBHOTI'O 0o01ero 06p330B3HI/Iﬂ

1

Yucia U BEIYMCIIEHUS

1.1

1.2

Hcnonb30BaTh HaYalIbLHBIC MMpCACTAaBJICHUA O MHOKCCTBC HeﬁCTBHTGHLHBIX YUCCJ1
AJil CpaBHCHHA, OKPYIJICHUSA U BI)I‘-II/ICJ'ICHI/If/'I, 1/1306pa>1<aTb HeﬁCTBHTeHBHBIG

qHucjia TOYKaMu Ha KOOpI[PIH&THOﬁ HpﬂMOﬁ

HpI/IMCHHTb IIOHATHC apH(bMCTquCKOFO KBaJApaTHOTO KOpPHsI, HaAXOAUTb
KBaApPaTHBIC KOPHH, UCIIOJIB3YS IIPU H€06XO}II/IMOCTI/I KaJIbKYJIATOP, BBIIIOJIHATDH
Hp606pa30BaHI/I$I BLIpa)KeHPIfI, COACPpIKAIINX KBAApPATHBIC KOPHH, HCIOJb3Ys

CBOMCTBA KOpHEN

1.3

2.1

Hcrnonr3oBath 3anmuc OOJIBIIMX M MaJIBIX YHUCEN C IIOMOIIBIO OCCATHYHBIX

npobelt u creneHeit yncna 10
AnreOpanyeckre BhIPaKEHUS

HpI/IMCHHTB IIOHATHC CTCIICHHU C OCJIbIM IIOKa3aTcJIeEM, BBIIIOJIHATDH

npeoOpa30BaHUsl BRIPAKEHUHN, COJIEPIKAIINUX CTETICHH C IIEJIBIM TTOKa3aTeeM

2.2

BEINONHATE TOXASCTBEHHBIE npeo6pa3OBaHH$1 palluOHAJIBHBIX BBIpa)KCHI/Iﬁ Ha

OCHOBE MMPaBWJI ACHCTBUIN HAJ MHOTOWICHAMH U alreOpandecKuMu ApoosiMu

23

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH

24

[IpumensiTh mpeoOpazoBaHusl BBIPRKEHUN IS PELICHHs DPA3IUYHBIX 3a/1ay U3

MaTEMaTUuKH, CMCXKHBIX IPECIMETOB, U3 peaJILHOP'I IMMPAKTHUKNU

VYpaBHEHUs U HEPABEHCTBA

3.1

Pemiate J'IHHefIHBIe, KBaApPATHBIC YPABHCHUA HW PaAlHWOHAJIBHBIC YPaBHCHUA,

CBOJAIIUECS K HUM, CUCTEMBI AIBYX YPaBHEHHH ¢ ABYMs IEPEMEHHBIMU

3.2

[IpoBoaUTE MpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPABHEHUN, B TOM

quclie C MPUMEHEHHEM IrpaduuecKux npeacTapieHui (ycTaHaBIuBaTh, UMEET JIU




YPaBHEHUE WA CUCTEMA YPAaBHEHMM PELICHUS, €CIU UMEET, TO CKOJIBKO, U

mpouee)

3.3

[TepexoauTs OT clIOBECHOM (OPMYITMPOBKH 3a7a4M K €€ aireOpandecKkoi MoeIIn
C IIOMOIIBI0  COCTABJIICHWMsS  YPaBHEHUs WIM  CHCTEMBl  YPaBHEHHUH,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/laydl MOJyYeHHBIH

pe3yJsbTar

34

[IpuMeHsATh CBOMCTBAa YUCIOBBIX HEPABEHCTB JJII CPABHEHHUS, OILEHKH, pEIIaT
JINHEMHBIE HEPABEHCTBA C OJHOM TIEPEMEHHOM M HX CHUCTEMBbI, JaBaTh
rpaguYecKyr0 HWLTIOCTPALMI0 MHOXKECTBA PEIICHHH HEPaBEHCTBA, CHCTEMBbI

HEPABEHCTB

OyHKIHU

4.1

[lonumath M UCHOJB30BaTh (PYHKIMOHAJIbHBIE TMOHSATHS M SA3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE OOO3HA4YeHHs1), ONpeNesATh 3HauYeHHE (YHKLUUHU IO 3HAYEHUIO

apryMeHTa, OIpeesTh CBOMCTBA QYHKIMHU 110 €€ rpaduKy

4.2

9 KJIACC

Kox
MPOBEPAEMOro
pe3yjabTarTa

Ctpoutb rpaduKu d7eMEeHTapHBIX (QYHKIHHA BUAA:

yv= kix ,y=x?y=x3y = |X|, onuchIBaTh CBOMCTBA YUCIOBON (HYHKINH IO €€
rpaduky

IIpoBepsiemMble MpeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHusA

1
1.1

Yucia U BEIYMCIIEHUA

CpaBHI/IBaTB " ynopsasaounuBaTh pallMOHAJIbHBIC U UPPAUOHAJIBHBIC YN CJIa

1.2

BreimonsaTs apHQ)MeTI/I“IeCKI/Ie HeﬁCTBHH C paluOHaJIbHBIMHU 4YHCIaAMH, COYCTasd
YCTHBIC U IUCbMCHHBLIC HpI/IéMBI, BBIITOJIHATDL BBIYUCIICHUA C HPPAlITMOHAJIbHBIMU

qucjiaMu

1.3

HaxoauTh 3HaueHUs CTENEHEH ¢ IeJIbIMU MoKa3aTeIsIMH 1 KOpHCfI, BBIYHCIIATH

3HA4YCHHA YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ’I}ITB JIEHCTBUTEIIbHEIC 4yucjia, BbIIIOJHATE TMPUKUAKY PE3yjibTaTa

BBI‘{I/ICJICHI/Iﬁ, OLCHKY YUCJIOBBIX BLIpa)KeHI/II\/'I

VYpaBHEHUs U HEPABEHCTBA

2.1

Pemrate nuHeNHbIE U KBaPATHBIE YPABHEHUS], YPABHEHHUSI, CBOJSIIUECS K HUM,

npocTeiiine ApoOHO-pallMOHaIbHbIE YpPaBHEHUS




Pemate cucteMsl IBYX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU U CUCTEMBI

22 NBYX YpaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISIETCS JTMHEUHBIM
)3 Pemate TekcTOBBIE 3a/1a4H aNreOpanyecKiuM CriocoOOM C TIOMOIIBIO COCTABIICHHUS
' YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs IEpEMEHHBIMU
ITpoBouTH MpOCTENIIME UCCIEI0BaHUS YPAaBHEHUI U CUCTEM ypaBHEHUH, B TOM
54 qyuciae € OpPUMEHEHHWEM  rpaduyeckux  TpeACTaBICHUH  (Hampumep,
' YCTaHABJIMBATh, UMEET JIM YPABHEHHUE WM CUCTEMA YPAaBHEHUM pPEILICHUs, €CIIN
UMEET, TO CKOJIBKO)
Pemarp nuHElHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)xarhb
2.5 pelleHre HepaBEHCTB Ha YUCIIOBOM MPSIMOH, 3aMChIBATh PELICHUE C TOMOILBIO
CHMBOJIOB
Pemate cuctembl IMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPaBEHCTBO, H300pakaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOIA, 3aIIMCBIBATh PEILIEHHE C TIOMOLIbIO CHMBOJIOB
2.7 Vcnonb30BaTh HEPaBEHCTBA MPHU PEILICHUH PA3JIMYHbIX 33734
3 OyHKIUU
PacniozHaBaTh (yHKIMHM M3Y4YeHHBIX BUAOB. Iloka3piBaTh CXeMaTHUECKU
31 pacnojoKeHne Ha KOOPAMHATHOM III0OCKOCTH IpadukoB GyHKIUHN BUAa: y=KX,
. y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3Ha4CHHI KOIPPHUIUCHTOB,
OIUCBIBATh CBOIMCTBA (yHKIMH
35 [Toka3pIBaTh CXEMAaTUYECKH pACIIOJIIOKEHHE Ha KOOPJUMHATHOM IUIOCKOCTH
. VX, y = |X| 1 onuchIBaTh cBoMcTBA QyHKLUHI = rpadukoB GyHKIMN BUAA Y
33 Crpouts M wu300pakaTh CXEMaTHMUECKU TIpapUKy KBAAPAaTUUHBIX (QYHKIIHM,
' OIUCBIBAaTh CBOMCTBA KBAPATUUHBIX (PYHKIUI 110 UX rpadukam
34 Pacnio3naBaTh KBaApaTUuHyI0 (QYHKIUIO MO (GopMmyJie, MPUBOIUTH MPUMEPHI
' KBaJPaTUYHBIX QYHKLUI U3 peaabHOM KU3HU, (PU3UKH, TEOMETPUU
4 Apudmerrueckas U reoMeTprudecKasi Iporpeccuu
i1 PacrniozHaBaTh apu(MeTHUECKyI0 U T€OMETPUYECKYI0 MPOrPECCHU NPH Pa3HbIX
' crocodax 3amaHus
42 BbIMONHATE  BBIYUCIEHHST C  WCHOJb30BaHWEM  (GOpPMYNT n-TO  4JIeHA
' apu(pMeTHYECKON ¥ TeOMETPUUECKOM MPOrpeccuii, CyMMBI MEPBBIX N YJICHOB
13 N300pakaTh WICHBl IOCIEIOBATEIbHOCTH TOYKAMHU HAa  KOOPAMHATHOMN

IIJIOCKOCTH




4.4

Pemrate 3aaun, CBA3aHHBIE C YUCIOBBIMH IIOCJIEIOBATEILHOCTSIMH, B TOM YUCIIE
3aJ]aud U3 PEATbHOM KM3HM (C MCIIONB30BAaHMEM KallbKYJISATOpa, IH(POBHIX

TEXHOJIOTHIA )

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

-~

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS
1 Hucna v BEIYUCIIEHUSA
JlpoOu OOBIKHOBEHHBIC M JECATHUYHBIC, MEPEX0]] OT OJHON (PopMbI 3amucu ApoOeit
1.1 npyroi. IloHsiTHe palMOHAIBLHOIO YHCIA, 3alUCh, CPABHEHHE, YHOPSA0YMBAHUE
palOHaIbHBIX YUCEI

- Apudmernueckue neicTBUS C pallMOHAIBHBIMU yucIaMy. Perenue 3a1au u3 peanbHOM
' IIPAKTUKU Ha YacTH, Ha ApoOu

13 CreneHsp ¢ HaTypalbHBIM IIOKa3aTeJIEM: ONpeieNIEHUE, IPE0OPa30BaHNE BbIPAXKEHHUM Ha
. OCHOBE OIpeJIeNIeHus], 3aMUCh OOJIBIINX YUCET

14 IIponieHTHl, 3amMch NMPOLEHTOB B BUJAE APOoOM W JpoOM B BHUAE NPOLEHTOB. Tpu
. OCHOBHBIE 33J1a4M Ha IPOLEHTHI, pELIEHHUE 33]1a4 U3 peaIbHON MPAKTUKU

1.5 [IpumeHeHre NpU3HAKOB IEIMMOCTH, Pa3I0KEHNE Ha MHOKUTEIN HAaTypalbHbBIX YHCEN

1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TpsAMas U 0OpaTHas IPONOPLIUOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs

1 IlepemeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAKEHUS C IIEpEMEHHOMU. J[onycTUMBIE 3HaUEHUS
' MIEPEMEHHBIX

55 [IpencraBneHne 3aBUCIMOCTH MEX/y BEIMIHMHAMU B BHJIE (PopMyIibl. BeraucieHus mo
. bopmynam

23 IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHM, TOXKIECTBEHHO PaBHbBIC BBIPAKECHUS

24 CBoJicTBa CTENEHN C HATYPAJIbHBIM [TOKA3aTEIEM

55 Opnownenel u MHorowieHol. CreneHb MHorowieHa. CllOXKeHHE, BBIYUTAHUE,
' YMHOKE€HUE MHOTOWIEHOB

Y DopMyJIbl COKPALEHHOTO YMHOXKEHHS: KBapaT CYMMBI U KBaapaT pasHocTH. PopMmyiia
' pa3HOCTH KBajpaToB. PasznojkeHne MHOIOWIEHOB HA MHOXKHUTEIU
3 YpaBHeHus

31 VYpaBHeHHe, KOpPEHb  ypaBHEHHUs, INpaBuja  npeoOpa3oBaHHs  ypaBHEHWS,
' PaBHOCHUIIBHOCTb YPaBHEHUI

39 JInuneniHOE ypaBHEHUE C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEWHOrO ypaBHEHUS
' pEIICHNE JIMHEHHBIX YPaBHEHUN

o




13 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 33/1auu. PellieHne TeKCTOBbIX 33/1a4 ¢ IOMOIIbIO
' YpaBHEHUU
3.4 JluneliHOe ypaBHEHHUE C ABYMS IEPEMEHHBIMH H €T0 rpaduk
Cucrema IByX JIHMHEHHBIX YpaBHEHMH € JAByMs IepeMEHHBbIMU. PemieHue cucrem
3.5 ypaBHEHU cr10ocOO0M NocTaHOBKH. [IpuMepshl perienns TeKCTOBBIX 3a7a4 C IOMOIIBIO
CUCTEM ypaBHEHUHI
4 Koopaunats! u rpaduku. @yHKIUU
4.1 Koopaunara Touku Ha npsAMoit
4.2 Yucnosble npoMeKyTKU. PaccTosiHue Mexay AByMs TOUKaMU KOOPJAMHATHOM IPSAMOU
43 [IpssmoyronbHas cucreMa KoopauHaT, ocu Ox u Oy. AGcmycca 1 OpJHATa TOUYKH Ha
' KOOPJAMHATHOM MJIOCKOCTH
44 [Ipumepsr rpaduxoB, 3amaHHbIX ¢GopMynaMu. YUteHue TrpadHUKOB peanbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pyukuuu. ['paduk Gynkuu. CoricTBa QyHKITHI
4.6 Jluneiinas ¢ynkuus, e€ rpaduk. ['paduk pynkunn y = [x|
4.7 I'paduaeckoe pernieHne IMHEHHBIX YPABHCHUA U CUCTEM JIMHEHHBIX YpaBHCHUI
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 UYucna v BBIYMCIEHUS
1 KBanpatusiii kopenb u3 uucna. [lonstue 00 uppanuoHaabHOM uwucie. JlecsSTUYHbIE
. NpUOJIMKEHUS. UPPALMOHAIBHBIX YHCET
- CpoiicTBa apupMeTHYEeCKMX KBaJIpaTHbIX KOpPHEW W HUX TNPUMEHEHHE K
' MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U BBIUUCIICHUAM. JlelicTBUTENbHBIE YnCIa
1.3 Cremnenb ¢ eNbIM MoKa3areneM U e€ cBoiicTBa. CTaHgapTHAS 3aMMCh YUCTa
2 Anrebpanyeckue BbIpaXEHUS
2.1 KBanpaTHblii TpEXWIEH, pa3IOKEHHE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alreOpandeckon Apoou
23 CrnoxeHue, BBIYMTaHUE, YMHOXKECHHUE, JIeIeHUE anredpandeckux apooeit
24 ParyionanbHble BBIpaKEHHS U MX TIpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
3.1 KBanpartHoe ypaBHeHue, hopMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera
3.2 Pemienne ypaBHEeHUH, CBOAAIINXCS K IMHEHHBIM U KBaIPaTHBIM
33 [Tpocreiinme ApoOHO-paTMOHANBHBIE YPaBHEHHUS




I'padmyeckas nHTEpIpETAIUS YPABHEHUH C IBYMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
3.4 YpaBHEHUH C JAByMs I€peMEHHBIMU. [IpuMepbl pelIeHusi CUCTEM HEJIMHEHHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemienue TekCTOBBIX 3a7a4 anreOpandecKkuM crocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpeMEHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEPABEHCTBA C OJTHOU MEPEMEHHON
3.10 CucTteMbl TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOU
4 OyHKIT
il [Monsatne ¢ynkumu. OOMacTh ONpeneNeHHs W MHOXKECTBO 3HAYEHUH (DYHKITUH.
. CriocoObl 3a1anust PyHKITUAN
4.2 I'paduk pynkuuu. YreHrne cBONUCTB GyHKIMH 110 €€ rpaduky
43 [Tpumeps! rpadukoB GyHKINN, OTpasKAIOIIUX PEAIbHBIE TPOLIECCHI
44 OyHKIHMH, OTIUCHIBAIONIHE MPSAMYIO U 00paTHYIO MPOMOPLIHUOHATEHBIE 3aBUCUMOCTH, UX
. rpaduku
4.5 OyHKIMKU y =x7 y = X’
4.6 |Ux, y = |[x = OyHKUUHU y
4.7 I'padmyeckoe penieHue ypaBHEHHN U CUCTEM YPaBHEHUN
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS
1 Uucna v BEIYUCIIEHUSA
. PanmonaneHbie YMcna, WppalMoOHaIbHbIE YKCIA, KOHEUYHbIE W OECKOHEYHBIE IECATHYHB
' npobu
MHOXeCTBO JI€HCTBUTENBHBIX YHUCEN, JACHCTBUTEIbHBbIE 4YHCIAa KaK OeCKOHEYHbIE
1.2 JecATUYHbIe JpoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXJIy MHOXKECTBOM
NEHCTBUTEIbHBIX YHCEN U KOOPAUHATHOM npsimoil. CpaBHEHUE 1EHCTBUTENIBHBIX YHCET
1.3 Apudmernueckue NeUCTBUS C IEUCTBUTEIBHBIMUA YUCTIAMHU
N3mepenns, mnpubOamKeHus, OUEHKH. Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHpA,
14 JUTUTENTFHOCTh MPOIIECCOB B OKpy»KatomeM Mmupe. [IpubmmkéHHOoe 3HaueHHe BEIUYMHB,
' TOYHOCTh Npubmmxkenus. Oxpyrienue uucen. llpukunka U oLeHKa pe3yJbTaToOB
BBIYMCIICHUI
2 VYpaBHEHUs U HEPAaBEHCTBA

1C



2.1

YpaBHEHUs ¢ ONHOU NIEPEMEHHON

2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIUXCS K IMHEHHBIM

2.3 KBanpatHoe ypaBHeHnue. Penienue ypaBHEHUM, CBOJAIIMXCS K KBAJPaTHBIM

4 bukBagpatHoe ypaBHeHue. [lpuMepbl pelieHusT ypaBHEHHH TpeThbed W YEeTBEPTOU
' CTEIECHEN Pa3JI0)KEHUEM Ha MHOKUTEIU

2.5 Pemmenue 1poOHO-palMOHATIBHBIX ypaBHEHUN

2.6 Cucremsbl ypaBHEHUN

2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMH U €T0 rpaduk

2.8 Pemenne cucreM qByX JTMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU

20 Pemenne cuctem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JMHEWHOE, a JPYyroe — BTOPOH
' CTETEeHU

2.10 I'paduueckas MHTEPIIPETAIS CUCTEMbI YPaBHEHHI C IBYMsI IEPEMEHHBIMHU

2.11 Pemenne TekCTOBBIX 33724 aNreOpanvdecKiuM CIIocoOoM

2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemrenne MTMHENHBIX HEPABEHCTB C OJAHON NTEPEMEHHOMN

2.14 Pemenne cucteM MTUHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN

2.15 KBanpaTHble HepaBeHCTBa

2.16 I'paduueckas uHTEpIIpETALMsI HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OyHKIUU

11 KBagpatuunas ¢yHnknus, e€ rpaguxk u cpoiictBa. [lapaGona, KOOpIMHATHI BEPIIUHBI
' napaboJibl, 0Cb CHMMETPHH 11apadoIibl

3.2 I'paduxu Gynkmii y=kx, y=kx+b 1 nx cBOHUCTBa

33 I'paduxu Gynkumit y=k/x, y = x° 1 UX CBOHCTBa

34 I'paduxu QyHKIMI , 1 UX CBOMCTBA
4 YucnoBsle NOCIEN0BATENBHOCTH

il Omnpenenenne u cnocoObl 3alaHUsl YMCIOBBIX MOCJIENOBaTeNbHOCTEH. 3agaHue
' MOCJIEIOBATEILHOCTH PEKYpPPEHTHOM (popMyIioi u hopMysioi n-ro djieHa

4o Apudmernueckas nporpeccusi. PopMyibl n-To 4wieHa apu(MeTHYecKol MpOorpeccud,
' CYMMBI IIEPBBIX 7 YUICHOB

43 I'eomerpuueckass nporpeccus. Dopmyibl #n-ro 4YjeHa TI'€OMETPUYECKOH Mporpeccuw,
' CYMMBI IIEPBBIX 7 YIECHOB

44 N300pakeHre 4YIeHOB apHU(PMETHUECKOM M TeOMETPHUUYECKOW MPOrpeccHil TOYKamMH Ha
' KOOPJAMHATHOW IIOCKOCTH. JIMHEHHBIN U SKCHOHEHIUAbHBIA POCT

4.5 CoxHbIE TPOIIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEIO

OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3yIbTaTaM 0CBOEHHSA
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
Ha ocHOoBe PI'OC

YMeHue onepupoBarh NOHATHSIMU: MHOXKECTBO, IIOJMHOXECTBO, ONE€paIM HaJl
MHO>KE€CTBaMU; YMEHHE ONEpUPOBATH MOHATUSAMU: Tpad, CBA3HBIM rpad, nepeso,
IIUKJT, IPUMEHSTh UX TPU PEIICHUH 3a/1a4; YMEHUE HCIIOIB30BaTh IpadruuecKoe
MIPEACTABICHUE MHOKECTB VISl ONIMCAHMSI PEaIbHBIX MTPOLIECCOB U SBJICHUM, ITPU

peleHnH 3a71a4 U3 IPYTuX Y4eOHBIX IPEIMETOB

YMeHHe omnepupoBaTb IOHATUSMH: OINPENECICHUE, aKCHOMa, Teopema,
JIOKa3aTeNIbCTBO; YMEHHUE PAacClO3HABATh MCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA,
MIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHMS U OTPHUIIAHMS

BBICKA3bIBaHUM

YMeHHue omnepupoBaTh MOHATHSAMHU: HATYpajdbHOE YHCIIO, TMPOCTOE M COCTABHO(
YHUCJIO, JETMMOCTh HATYpaJbHBIX YMCEN, MPU3HAKU JEIUMOCTHU, IIEJI0€ YHCIIO,
MOMYJIb YHCJIa, OOBIKHOBEHHAs IPOOb M JIeCATUYHAs ApOOb, CTaHIAPTHBIA BH
YHUCJIa, PAIMOHAILHOE YHCIO, HWPPALHOHAIBHOE YHCIO0, apu(METHUECKHUI
KBaJIpaTHBI KOPEHb; YMEHHUE BBITIONHATH NEHCTBUS C YHCIAaMH, CPaBHHUBATh U
YIOPSIOYMBATh YWCJIA, NPEJICTABIATh YHCIA HAa KOOPAWHATHOW TMPSIMOIA,

OKpYTJIATH YHCJia;, YMCHHC ACJIATh IIPUKUAKY U OLICHKY pE3yJibTaTa BBIUMCIICHUH

YMeHue onepupoBaTh HOHATHSAMM: CTENEHb C LEJIbIM  IOKa3aTeseM,
apu(METHYECKNI KBaapaTHBIA KOPEHb, MHOTOWIEH, ajreOpandeckas IpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHH OObllIe €AMHUIIBI;
YMEHHE BBIIOJIHATE Pacdy€Thl IO (hopMyJiaM, IpeoOpa3oBaHUs LENbIX, IPOOHO-

palMOHATIBHBIX BEIPAXKEHUH U BBIPAXKEHUM ¢ KOPHIMM, Pa3I0KEHUE MHOTOUJICHA
Ha MHOXKHTEIH, B TOM YHCIIE C UCTIOJIB30BaHUEM (OPMYJT pa3HOCTH KBA/IPATOB U

KBaJApaTa CYMMbI U Pa3HOCTH

YMeHHne onepupoBaTh NOHATHSAMH: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOMU
[IEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHHE
pemiate JUHEHHBIE W KBaJApaTHbIE YpaBHEHMs, JApPOOHO-pallOHATbHbIE
YPaBHEHUS C OJHOW IIEPEMEHHOW, CUCTEMBI JBYX JIMHEHHBIX YpPaBHECHU,
JMHENHbIC HEPABEHCTBA M UX CUCTEMBI, KBaJpPATHbIE U APOOHO-pALlIOHAJIbHBIE
HEPaBEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUH 3a1a4 U3 IPYTUX
MIPEAMETOB W TNPAKTUYECKUX 3a]a4; YMEHHE HCIIONb30BaTh KOOPAWHATHYIO
NPSAMYIO U KOOPAWHATHYIO TIOCKOCTb JUIs H300paKeHHS PELICHUH YpaBHEHUH,

HEPAaBCHCTB U CUCTEM




YMeHue onepupoBaTh MOHATUAMU: QyHKIUS, rpaduK GYHKINHU, HYIU QYHKLIUH,
NPOMEXYTKH 3HAKOMOCTOSHCTBA, TPOMEKYTKHM BO3pAaCTaHUs, yOBIBaHWA,
HauOoJpIlee M HaWMEHbIIEe 3HAYCHUS (YHKIUH;, yMEHHE OIEepUpPOBATH
HOHATHAMHU: IIPSMast IPOIIOPIUOHATIBHOCTD, TUHEIHAS QYHKIMS, KBaIpaTHIHAS

¢byHKuus, oOpaTHas MNPONOPLUOHAIBHOCTh, MNapabona, runepboia; yMmeHue
CTPOUTH Tpadukn YHKIMH, NCTIOIB30BaTh TPA(UKH IS ONPEACICHUS CBOWCTB

MIPOIIECCOB U 3aBUCUMOCTEM, JIJIsl peIICHHs 331249 U3 APYTHX YYEOHBIX TPEIMETOB
U pETbHON >W3HH; yMEHHE BBIpAXaTh (OPMyJaMH 3aBHCUMOCTH MEXIY

BEINYMHaAMU

YMeHue omnepupoBaTh MOHATHUSMU: TOCIEIOBATEIILHOCTD, apudMeTndeckas u
reoMeTpuyecKas IPOTrPECcCui; yMEHHe UCTIOTb30BaTh CBOICTBa
MOCJIeI0BAaTEIbHOCTEH, (POPMYIIBI CyMMBI U OOIIIETo YjeHa IPHU peIeHUH 3a/1a4,

B TOM YHCJIC 3aJ1a4 U3 JPYTrux y‘le6HLIX npeaMETOB U peanLHoﬁ JKHU3HHU

YMeHue pemarh 3a7a4i pa3HbIX TUIOB (B TOM YHCJI€ HA MIPOLICHTHI, I0JIM U YaCTH,
IBUKEHHE, padoTy, IIEHy TOBAPOB U CTOMMOCTb MOKYTIOK U yCIIyT, HAJIOTH, 3a7a4uu
u3 o0nacTu ympaBiCHHsS JHYHBIMH W CEMEHHBIMH (DUHAHCAMH); YMCHHE
COCTaBJIATh BBIPAKECHUS, YPABHEHMS, HEPABEHCTBA U CHUCTEMBI II0 YCIOBHIO
3aJjauu, MCCIENOBaTh MOJYYEHHOE PEIICHHE W OIICHHWBATh IPABIIONOA00HOCTH

IMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue omnepupoBaTh MHOHATHAMU: (Urypa, TOUKa, OTPE30K, MpsMmas, Jyd,
JIOMaHas, Yroj, MHOTOYIOJbHHK, TpPEYrOJbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHHMI TpPEYTOJILHUKH, IPSAMOYIOJbHBIA TPEYrOJbHUK, MEIHaHa,
OucceKTpuca U BbICOTA TPEYrOJbHHUKA, YETHIPEXYTOJIBHUK, MapauleIorpaMM,
poMO, TMPSAMOYTOJIBHUK, KBaJpaT, Tpamelus; OKPYKHOCTb, KpYr, KacaTebHas;
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMHU (PUTypaMUy; yMEHHE pelliaTh 3a7auu, B TOM

YHUCJIE U3 IIOBCEJHEBHOM >XM3HU, HAa HAXOXKICHHE I'COMETPUYECKUX BEIUYMH C

MIPUMEHEHNEM U3YUYEHHBIX CBOMCTB (puryp u GpaxTos

10

VYMeHue  onepupoBaTh  IOHSATHSAMU:  PaBEHCTBO  (uryp,  paBeHCTBO
TPEYrOJIbHUKOB; NapaIEIbHOCTh U MEPIEHANKYIISIPHOCTD NPSAMBIX, YTOJ MEKIY
MPSIMBIMU, MIEPIIEHAUKYJIISIP, HAKJIOHHAS, IPOEKIUs, Mo00ue Quryp, noJo0HbIe

TPEYrOJbHUKH, CHUMMETPUS OTHOCUTEIBHO TOYKM U TPAMOH; YMEHHUE
pacrno3HaBaTh PaBeHCTBO, CUMMETPHIO U Tojo0ue ¢Guryp, napamieabHOCTh H

NEPNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKarOeM MUPC

11

YMeHue onepupoBaTh MOHATHSAMMU: JJIMHA, PACCTOSIHUE, Yroil (BelIWYMHA YIJa,
CUHYC ¥ KOCHHYC YTIJIa TPE€yTOJIbHUKA), TUIOIIA/b; YMEHHE OLIEHUBATh Pa3Mephl
NPEMETOB U OOBEKTOB B OKPYXAIOIIEM MHUpE; YMEHHE MPUMEHATH (POpMYyJIb

nepuMEeTpa M IUIOIAAWN MHOI'OYI'OJIbHHMKOB, MJIMHBI OKPYXHOCTH M ILIOIIAJAN




Kpyra, oObeMa MpsSMOYrOJbHOIO MapajuiesieNuNea; yMEHUE NPUMEHATh
MIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYrOJIbHUKA
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHHUS JUIS BBIYHCICHHS

JUTUH, PACCTOSTHUM, TUTOIIafeH

12

YMeHue n3o0paxarh miIockue Gurypsl 1 ©X KOMOMHAIIMH, TIPOCTPAHCTBEHHBIC
¢Gurypel oT pykH, ¢ HOMOILIBIO YEPTEKHBIX WHCTPYMEHTOB M AJIEKTPOHHBIX

CpE€ACTB IO TEKCTOBOMY MJIM CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue omnepupoBaTh MOHSATHUSMU: TPSAMOYTOJIbHAS CHUCTEMa KOOPJWHAT;
KOOPJMHATHI TOUYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOPA HA YUCJIO,
CKaJIIpHOE TPOM3BEACHUE BEKTOPOB; YMEHHE MHCIIOIb30BATh BEKTOPHl U
KOOpPJMHATHI ISl MPEICTaBICHUs] JaHHBIX W pEHIeHHs 3aJad, B TOM YHUCIE U

APYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HU

14

15

YMeHue onepupoBaTh MOHSATHSAMH: CTOJOMKOBBIE M KPYTOBBIE AHArpaMMBbl,
TabNUIbI, cpeqHee apupMeTHUecKoe, Me[raHa, HauOoJybliee U HaMMEHbIIEe
3HAYEHUsI, pa3Max YUCIOBOro Habopa; yMEHHNE N3BIIEKaTh, MHTEPIIPETHPOBATH U
npeoOpa3oBbIBaTh MHQOpPMAIMIO, TMPEACTABICHHYIO B TabiuMumax M Ha
JyarpamMmax, OTpaskarollyto CBOWCTBA U XapaKTEPUCTUKU PEATIbHBIX MPOLIECCOB

n HBHCHHﬁ; YMCHHC paCIIO3HABATb UBMCHYHBLIC BEJIMUYWHBI B OKPYKAOIIEM MUPC

YMeHue  onepupoBaTh  MOHATHSIMH:  CIy4YyallHBIA  ONBIT  (CIIy4aiHbIN
AKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIN MCXOM) CIIy4alHOTO
OMbITa, CIy4yailHOe COOBbITHE, BEPOATHOCTh COOBITHS; YMEHHE HaXOAWUTh
BEPOSITHOCTH  CIIYYallHBIX COOBITUH B  OMNBITaX C PaBHOBO3MOKHBIMU
JNIEMEHTAPHBIMU  COOBITHUSMHU;  yYMEHHE  pellaTh  3aJayd  METOJOM
OpPraHU30BAHHOTO Mepedopa U C UCTIOIB30BAHUEM MPABHIIa YMHOKECHHUSI; YMEHHE
OLICHWBATh BEPOSATHOCTU pEAJbHBIX COOBITHI W SBJICHWIA, MOHHUMATH POIIb
MPAKTUYECKH IOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B OKPYXKAIOIIEM MUPE U
B JKM3HH; 3HAKOMCTBO C TOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ro POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BBIOMpaTh TOAXOMSIINA HW3YyYCHHBIH METOA ISl PEIICHUs 3aadH,
[IPUBOJIUTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,

pacro3HaBaTh MNPOSIBIIEHHE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, OMMUCHIBATH
OTJACJIbHBIE  BBIJAOLIMECS PE3YJIbTAaThl, IIOJYYEHHBIE B XOJ€ pPa3BUTHUSA
MAaTeMaTHUKHU KaK HayKH, IPUBOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITHI U UX

aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUHN




IHHEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IPOBEPAEMBIX HA OI'D 11O MATEMATHKE

Kon IIpoBepsieMblIii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensie uncna. [Ipu3Haky JeIMMOCTH LENBIX YUCEI
1.2 OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TTPOILICHTHI, 0ECKOHEUHBIE TIEPUOUICCKUE APOOH
1.3 Parnmonanbheie uncina. ApupmMeTnyeckre ornepanny ¢ paluoHaIbHBIMHA YHCIaMU
1.4 JeiicTBuTenbHbIE Yncia. ApHPMETHIECKHE ONIEPAIUH C ACHCTBUTEIHHBIMH YHCIaMH
s [TpuOmxk€HHbIE BBIUMCICHMSI, TPaBUia OKPYTJICHUS, MPUKHUIKA U OLEHKa pe3yibTara
. BBIYMCIICHUN
2 Anrebpandyeckue BbIpaKCHUS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)
55 Cremnenb ¢ nenbiM nokaszareneMm. CTeneHb C pallMOHAIBHBIM MoKa3zareiaeMm. CBOHCTBa
' CTETEHU
2.3 MHorounensl
24 Anrebpanueckas 1pooOb
5 s ApudmeTnueckuil KOpeHb HaTypajlbHOM creneHu. JlelcTBUA C apuPMeTHYECKUMU
' KOPHSIMHM HaTypaJbHOM CTETEHU
3 VYpaBHeHUsI U HEPABEHCTBA
3.1 L{enbie u IpoOHO-palOHANbHBIE YpaBHEHUA. CHCTEMBI U COBOKYITHOCTH ypaBHEHUI
3.2 Llenwie u qpoOHO-paloHaNTbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemenue TekcToBBIX 3a7a4
4 YucnoBble MOCIe10BATEILHOCTH
4.1 ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEA0BATEILHOCTEN
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyiia CI0KHbBIX TPOLIEHTOB
5 DyHKIHUH
OyHk1Ms, cnocodbl 3ananus ¢yHkuuu. 'paduk dynxinuu. O6nacte onpeneneHus u
s MHOXecTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHkumu. ITpomexyTku 3HAKOIOCTOSIHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTM (YHKIMH. MakcUMyMbl ¥ MHHUMYMBI  (YHKIHH.
Haubonbiiee n HauMeHblIee 3HaueHue QYHKIIMH Ha IPOMEXYTKE
6 Koopaunats! Ha NpsAIMOM U TUIOCKOCTH
6.1 Koopannathas npsmas
6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH




7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypbl 1 UX CBONCTBA
7.2 | TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 | OKpY>KHOCTb U KpyT
7.5 N3mepenne reoMeTpudecKux BEJIMYUH
7.6 BexTopsl Ha TII0CKOCTH
8 BeposTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 | KomMOunaropuka
8.4 MHosxecTBa
8.5 ['padmr

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30Bbli ypoBeHb: yueOHUK; 15-e uznanue, nepepadoranHoe, 7 kiacc/
MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u ap.; nox pegakuueit TensikoBckoro C.A.,

AxumonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

* Marematuka. Anrebpa: 8-if kinacc: 6a30BbIi ypOBEeHb: YueOHUK; 16-e uznanue, nepepadbotanHoe, 8
knacc/ MakaperaeB FO.H., Munmiok H.I'., Hemikos K.W. u ap.; nox pegakueit TensikoBckoro C.A.,
AxumonepHoe o6mectBo «M3natensctBo «IIpocBemenner

» AnreOpa, 9 kiacc/ Mepansak A.T'., ITononckwuii B.b., Axup M.C.; non penakuueii [lomonsckoro B.E.,
OOu1ecTBO ¢ OrpaHUUEeHHON OTBETCTBeHHOCThIO M3narenbckuit nenTp «BEHTAHA-I'PA®Dy;
AxkuunonepHoe obmectso «M3narensctBo «llpocBenienne
METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
. JocTtuxenue METaNpeIMETHBIX pE3yJIbTaTOB B pamKax U3Yy4EHHUS MpeaMETOB

MaTeMaTH4ecKoro 0Joka (0OCHOBHOeE ob1iee oOpa3oBanue) : Mmeroanueckue pekomenaarmu /JI. O. Pocnoga,
E. E. Anekceesa, E. B. byuko ; nox pex. JI. O. Pocnosoii. — M. : ®I'BHY «MHcTUTYT cTpaTerun pa3BuTHs

00pa3oBaHUD)



 CucreMa OIIeHKH JTIOCTHXKEHUH IIIaHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHHSI  Y4EOHOro mpeameTa
«Marematuka»: metonuueckue pexkomenmanuu / [J1.O.PocrnoBa, E. E. Anekceera, E. B. bymko]; Ilox
penakuueii JI. O. PocnoBoit. —M.: ®I'BHY «MHCTHTYT cTpaTerun pa3BUTHS 00pa30BaHUS

* Meroanveckue pPEeKOMEHAAIMH 10 (HOPMHPOBAHUIO (PYHKIIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs 5-9
KJIACCOB C UCIOJb30BaHUEM OTKPBITOTO OaHKa 3a/aHuil Ha Ku(poBOi TIaThopmMe Mo MIECTH HAMIPABICHUSIM
(GyHKIIMOHAIBHOU TPAaMOTHOCTH B Y4eOHOM Ipoliecce U JIJIsl MPOBEACHUS BHYTPUIIIKOIEHOTO MOHUTOPUHTA
dhopmupoBanus GyHKITMOHAITBHON IPaMOTHOCTH oOy4aromuxcs / mof pen. I'. C. KosaneBoii. M: ®I'BHY
«MHCcTuTyT cTpareruu pa3sutus oopazosanus PAO»

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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