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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 00IEro oOpa3oBaHMs: OHa
oOecnieunBaeT U3y4eHHUE IPYruX JTUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TAaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydamomuxcs Hay4yHBIX NPEACTABICHUNH O NPOMCXOXKACHUH U CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoW SBJICHUH U
IPOIIECCOB B TNPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KauecTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0J10/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOH
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYaIoOmUXCs: OHHM HCHOJB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTEIBHBIM OOBEM CAMOCTOSITEILHOW JESITEIIBHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEelIeHUEe 3ajJad  SBJSeTCs — peaju3anuei
JESTEIbHOCTHOIO ITPUHIINIIA O0yUEHUSI.

B crpykType mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-MeTonuYeckue auHuM: «Hucna u
BBIUMCIICHUS», «ANreOpandeckue BBIpXKEHUS», «YPAaBHEHHUsS U HEpaBEHCTBa», «DyHKIHM.
Kaxxnas u3 3TUX colepkaTesIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsSI C IPYTUMU €ro JUHUSIMH. B Xo1e uzydenus ydyeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JTOTMUYECKH PacCyXAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYeCKOro oOpa3oBaHUS |
CIIOCOOCTBYIOIIUE OBJIAICHUIO 00YJAIOIIMMHCS OCHOB YHUBEPCAIHLHOTO MATEMAaTUYECKOTO S3bIKA.
CopnepxaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprkanne TMHUN «Huca v BBIYUCICHUS CITY>KUT OCHOBOM JIJIS TalTbHEUIIIETO N3YICHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTHIO y OOydYaloImUXCsl  JIOTUYECKOTO  MBIIICHUS,
(hOpPMHUPOBAHUIO YMEHHUSI TOJH30BATHCS ANTOPUTMAMHU, a TAKKE MPUOOPETCHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I TOBCETHEBHOW XH3HU. Pa3BUTHE MOHATHS O 4YHUCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHCIIAMHU,
(GbopMHUpPOBAHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHUH — «AJreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCA MATEMATUYECKOTO
amnmapara, He00XOIMMOTO JJIS PEIICHUS 3a7a4 MaTeMaTHKU, CMEXHBIX TPEIMETOB U MPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs Y4eOHBIM Marepual
TPYIIIUPYETCS] BOKPYT pPAlMOHAIBHBIX BBIPAKCHHH. AJreOpa JIEeMOHCTPHPYET 3HaueHUE
MaTE€MaTUKU KaK fA3bIKa JUIsI OCTPOEHUS MATEeMAaTHYECKUX MOJENEH, OMUCaHUsl MPOIECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOJAT TakKe JajibHeiInee pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHs, HEO0OXOAUMOro, B YaCTHOCTH, JJIs OCBOEHHUS Kypca
nHpOpMaTUKKH, ¥ OBJIAJCHHE HABBIKAMHM JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBanue
CHUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Cogepxanne  (QyHKIMOHAIbHO-TpadUUYECKOW JIMHMM  HAIEJIeHO Ha  MOJy4eHHE
o0ydJaronuMucs 3HaHUH 0 QYHKIHMAX KaK BaKHEHUIIEH MaTEMaTHIECKON MOJIEIN IS ONTMCAHUS U
UCCIIEIOBaHMUs Pa3HOOOPA3HBIX MPOLIECCOB UM SIBICHHM B mpupoae u oodumiectBe. M3ydeHue



MaTepuana CHocoOCTBYeT pAa3BUTUIO Yy OOY4YaIOIIMXCS YMEHHS HCIOIb30BaTh pPa3InyHbIE
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTHUKHA — CIIOBECHBIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

CormnacHo yueOHOMY IJIaHy B 7-9 Kitaccax u3ydaeTcsi yueOHBIN Kypce «Asredpay, KOTOpbIi
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3lelbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 wacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K APYTOH.
[TonsiTHE pPaLlMOHAIBHOIO YMUCIIA, 3aIIUCh, CPABHEHME, YHNOPAJOYMBAHNE PALMOHAIBHBIX UYUCEIL
Apudmernueckue qeicTBUS ¢ pallMOHAILHBIMU YKcIaMy. Pelienne 3a1a4 u3 peaabHON MPaKTUKA
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: ONpEJelIeHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbINX Yncel. [IpoueHTsl, 3anuch IPOLEHTOB B BUJE OpodU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4ud Ha MPOILECHTHI, PELICHNUE 33aad U3 peabHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAECIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE IpsiMasi U 00OpaTHasi MPONOPLIUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYECHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpecTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE (GopMyItbl. Beraucnenus
no ¢gopmynam. I[Ipeo6pa3oBanue OyKBEHHBIX BBIPAXEHUH, TOXKIECTBEHHO PaBHbIE BBIPAXKEHHUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, ITpaBWila PACKPBITUA CKOOOK U NPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHorowieHa. CliokeHHE, BBIYUTAHUE, YMHO)KEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHHUs, IIpaBUia NpeoOpa3oBaHUs YpaBHEHMsI, paBHOCHIIBHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHHH.

JluneiiHOe ypaBHEHHE C ABYMs NEpPEMEHHBIMH U ero rpapuk. Cucrema AByX JMHEWHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHM.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTostHue Mexnay AByms
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHat, ocu OX m Oy. AOcmucca W opauHATa TOYKH Ha
KoOpAnHaTHON miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbIx 3aBucuMocTeil. [Tonstue pynxuun. I'paduk dpynkunu. CroiictBa GpyHkuuid. JIuneitnas
¢bynkuus, e€ rpapuk. ['padux pynkuuu y = [x|. 'paduueckoe pemeHue TMHEHHBIX ypaBHEHUH U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBaapatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. [lecaTuunbie
NpUOIKEHUS UppaAllMOHaIbHBIX uncen. CBoiicTBa apuMETHUECKUX KBAJPAaTHBIX KOPHEU U HX
IPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAXKEHUHW M BbIYMCICHUSAM. JleHCTBUTENbHbBIE
qyuca.

Crernenb ¢ 11eNbIM MT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMych YKCa.

Anrebpanueckue BhIpaXKeHUIAJTedpandeckne BbIPaskeHHs



KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHUue ainredpandyeckux apoOeil. ParuoHanbHble BBIPRKEHUS U UX
peoOpazoBaHue.

VYpaBHeHUs U HEpaBEHCTBAY pABHEHUS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUIA, CBOOAIIMXCA K JWHEHHBIM M KBaapaTHbIM. [lpocreifmue apoOHO-
paloHaIbHbIE YpPaBHEHUS.

['padmyeckas MHTEepHpeTalns ypaBHEHUN C JBYMS MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUU € IByMs [IEpeMEHHBIMU. [ [prMephl peleHns CucTeM HEJIMHEWHBIX YPABHEHUM C IByMS
[IEPEMEHHBIMM.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

UucnoBble HepaBeHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCT HepaBeHCTB. JIuHeliHble HEpaBeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonstue Gpynkuuu. OGMaCcTh ONpPEEICHNUs U MHOXKECTBO 3HaueHUl (yHkiuu. CrnocoOs
3ananus QyHKIUH.

I'paduk ¢dynkuuu. YUrtenune cBoiictB pynkuuu no e€ rpaduky. [Ipumepsl rpadukos
(GyHKIMH, OTpa)arolUX peaabHble MIPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIHMOHATIbHBIE 3aBHCHUMOCTH, HX
rpaduxu. Oynxuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHune ypaBHeHHII H CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BLIYUCICHUSA

PanyonaneHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTEIbHBIE YHCIA KaK OCCKOHEYHBIC
JecaTU4HbIe ApoOu. B3anMHO 0[JHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIBHBIX
yyceln U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmMepbl 00BEKTOB OKPYKAOLIET0 MUPA, JUIUTEIBHOCTD IPOLIECCOB B OKPY>KAIOLIEM MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHHe 4YHcell.
IIpukuaka v OLIEHKa pe3yIbTaTOB BEIYMCIICHHMN.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHHe. Penienue ypaBHeHHH, CBOASIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHue. [IpuMepsl pelieHus ypaBHEHHMI TPETbEH M YETBEPTOM CTENECHEW pa3IoKEHUEM Ha
MHOHUTEIH.

Pemenue 1poGHO-paliMoHaNbHBIX ypaBHEHUN. Perienne TeKCTOBBIX 3a/1au anredpanyecKkum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JIByMs IE€pEMEHHbIMU. PelleHne cucTeM [ByX YpaBHEHUM, OJHO M3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpIpETalns CUCTEMbl YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1ad allreOpanyeckuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNHMHEMHBIX HEPABEHCTB C OJHOW INEPEMEHHOW. PelmeHue CUCTEM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagparHble HepaBeHcTBa. ['padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.



OyHKINNPYHKIMH

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboia, KOOpIMHATHI BEPILIUHBI
napaboIIbl, 0Cb CAMMETPHH 11apadoJIbl.

I'paduxn dyukmmit: y = kx, y =kx + b, y=k/x, y =x3, y =x, y = [x| , # ux cBoiicTsa.

Yucnossle nocieaoBaTebHOCTH YN CI0BBIE 10CIE0BATEIbHOCTH M IIPOTPecCH

[TonsiTe 4MCIOBON MOCIENOBATENBHOCTH. 3aJJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyrioit u popMyIoi N-To YIeHa.

Apudmernueckast u reomerpuueckas nmporpeccuu. @opmyisl N-ro ujaeHa apupMeTHIeCKOn
Y F€OMETPUYECKOH MPOrpeccHii, CyMMbl IIEPBBIX N YICHOB.

N300pakeHre 4WIEHOB apu(METHUECKOW M TeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOMU IJIOCKOCTH. JIMHENHHBIN U SKCIOHEHIIMAIbHBIM pOCT. CII0KHBIE IPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peau3allid €ro Ipas.,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO O0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATBbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEHICHUH NPAKTUYECKUX 3a/lad MaTEMaTHYECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYalIbHOW TPACKTOPUU OOpa3oBaHUsS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKICHUHN, YMEHUIO BUJETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEUECKOW MeATeNbHOCTH, ATaroB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAILHOTO
Os1aromostyqust:

TOTOBHOCTBIO PUMEHSTh MaTEMAaTUUECKHUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBsI, BEACHUS
310pOBOTO 00pa3a *HU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUNA U OTABIXA,
perymsipHas pusudeckas akTUBHOCTbB), c(pOPMHPOBAHHOCTHIO HaBbIKa pedeKCuu, TpU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JiacTu
COXpPAaHHOCTH OKPYKAIOIIEH cpeapl, MIAHUPOBAHUS TIOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X peleHus;

8) amanTanus K M3MEHAIUMCS YCJI0BUSM CONMATbHOM M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JIEATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JrozIel, puoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH W3
OMBITA IPYTUX;



HEO0OXOIUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM yuciie GOpMyIHpOBaTh UJEH,
MOHSITHSI, THIIOTE3bI 00 0OBEKTAaxX W SBIICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCHPUHUMAThH CTPECCOBYIO CUTYALUIO
KaK BbI30B, TpeOyromMil KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMble pEUICHHs U JIEHCTBUS,
(GbopMyIHpOBATh M OLICHUBATH PUCKHU M MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIbTATBI

Kox [IpoBepsieMbie TpeOOBaHUS K METANPEIMETHBIM PE3yIbTaTaM OCBOCHHUS MeTarnpeaMeTHbIe Pe3yIbTaThl (B COOTBETCTBUU
c PII)
MIPOBEPSEMOT0 |OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus
TpeOOoBaHUS
1 [To3naBarenbHbie Y Y]]
1.1 ba3oBbIe JOrnyecKue AeicTBUI
111 BBISIBIIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKA 00BEKTOB (SIBJICHUIT)| BBISBIATH U XapaKTepH30BaTh CYIICCTBEHHBIC
pHU3HAKU MaTEeMATHYECKUX 00BEKTOB,
TIOHSATHH, OTHOIICHUH MEXIy TMOHATHIMH,
(hopMyJIIpPOBATh ONPEICIICHUS TOHSITHIA.
1.1.2 VCcTaHaBIMBATh CYIICCTBEHHBIN IMPH3HAK KJIACCH(HKAIIMK, OCHOBAaHUS JUisd| YCTaHABJIMBAaTh  CYIIECTBEHHBIH  IPU3HAK
00001ICHUS U CPaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHATN3a KJIacCU(PUKAIINK, OCHOBAHUA JUIsi 0000IIeHUs
U CpaBHEHHUSA, KPUTEPUU MPOBOJUMOTO
aHaJIM3a.
1.1.3 C y4eToM npeI0KEHHOU 3a/1a4H BBISBIISITh 3aKOHOMEPHOCTH U IPOTUBOpEYusi| BhIABIATH MaTeMaTHyecKue 3aKOHOMEPHOCTH,
B pacCMaTpUBAeMBbIX (aKTaxX, TaHHBIX H HAOJFOICHUSX; B3aMMOCBSI3M W TIPOTHUBOpeumsi B (akTax,
NaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX,
npejiaraTh KpUTEPUH IS BBIABIICHHS 3aKOHOMEPHOCTEH M IPOTUBOPEUHH; | ppennarats  kpuTepun i BBISBICHHS
3aKOHOMEPHOCTEH 1 MTPOTUBOPEUUIA;
BBISIBIISATh JIEHUITUT WHPOPMAILIUU, TAHHBIX, HEOOXOIMMBIX JJIS PEIICHHUSI
II0CTABJICHHOM 3a/1a49H BBISIBJIATh HEIOCTATOYHOCTh M M30BITOYHOCTD
nH(MOpPMALINY, MAaHHBIX, HEOOXOAMMBIX JUIS
peIICHUS 3a]1a9H,
1.1.4 BEISBIST TPUYUHHO-CIICICTBEHHBIC CBSI3W TIPH  M3YYCHUHW SBICHUH U

[MPOLCCCOB




1.15

,Z[eﬂaTB BBIBOZIBI C  HCIHOJIB30BAHUCM JACAYKTUBHBIX W HHAYKTUBHBIX|

JA€J1aTb BBIBOJABI C HMCIIOJIB30BAHHECM 3aKOHOB

YMO3aKIIOUEHUN, YMO3aKIIIOUEHHH [0 aHAIOTUH, (OPMYIUPOBATH TUMIOTE3BI O JIOTUKH, JCIYKTUBHBIX M  HWHIYKTHUBHBIX
B3aUMOCBS35IX YMO3aKJIIOYECHHH, YMO3aKJIIOUECHUI o
aQHAJIOTHUH.

1.1.6 CaMOCTOATEIHbHO BBIOMPATH CIIOCO0 pelieHus y4eOHO# 3amaun (CpaBHUBATH| BBIOMpPATh CIOCOO pEIICHUs Y4eOHOU 3aaadu
HECKOJIbKO BapUaHTOB PEUICHMs], BRIOUPATh Hanbosee MOIXO0 MMM ¢ yueToM| (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHUS,
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUECB) BBIOMpATh HaWOoOJNee MOAXOASIIUN ¢ y4ETOM

CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB)

1.2 ba3oBble ncCiIe10BaTENbCKUE AEHCTBUS

1.21 [IpoBOAUTH MO CaMOCTOSITENIHHO COCTABICHHOMY IUIaHY OMBIT, HeclOXHbIH| [IpoBoAUTH o CaMOCTOSITENTEHO
DKCIIEPUMEHT, HEOOJBIIIOE HCCIEAOBAHUE MO0 YCTAHOBJICHHUIO OCOOCHHOCTEH| COCTaBICHHOMY TUTaHY HECJIOKHBIT
00BbeKTa W3y4eHUs, MPUUYUHHO-CIEACTBEHHBIX CBS3€M U 3aBUCUMOCTEH| SKCIIEpUMEHT, HEOOIBIIOE HCCIEAOBAHUE IO
00BEKTOB MEXTY COO0H YCTaHOBJICHUIO 0COOEHHOCTEM

MaTeMaTUYeCKOT0 O00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEKIY COO0H

1.2.2 OrneHuBaTh Ha MPUMEHUMOCTH U JOCTOBEPHOCTh MH(pOpMAIIO, monydyeHHyo| OlleHnBaTh  JTOCTOBEPHOCTh  MOJTYYEHHBIX
B XOJI€ MCCIIEIOBaHUS (IKCTICPUMEHTA) PE3YJIbTATOB, BHIBOJOB U 0000IIIEHUH

1.2.3 CamocTosaTenbHO (GopMyIHUpoBaTh 0000IIEHUS U BBIBOABI MO pe3ynbraraM| CamMOoCTOSITENHHO dbopMynupoBath
MPOBEJICHHOTO HAOJIIOICHUS, OIBITA, HCCIICOBAHNS, BIIaJICTh HHCTPYMEHTAMHU| OOOOIIEHUST W BBIBOJBI 10  pe3yjbTaTaMm
OIICHKH JIOCTOBEPHOCTH MOJTYYEHHBIX BHIBOJOB U 00001IIeHII POBEIEHHOTO HAOIIOIEHUS, NCCIIEAOBAHUS

1.2.4 [IporHo3upoBaTh BO3MOKHOE JalbHEWIIee pa3BUTHE MpoleccoB, coObITUM u| [IporHo3upoBaTh  BO3MOJKHOE  pa3BUTHE
UX TIOCNEACTBHUS B AHAJOTUYHBIX WM CXOIHBIX CHUTYaIlUsX, BBIIBHUraTh| mpoiiecca, a TaKxe BBIJIBUTaTh
MPEJITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTAX MIPEIIOJIOKCHUSI O €r0 Pa3BUTHH B HOBBIX

YCIOBUSIX
1.25 lcrionb30BaTh BOMPOCH KaK HCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS, Hcnons3oBath BOTIPOCHI Kak

(GbopMynHpoBaTh BOIPOCH], (PUKCHPYIOLIHE pPa3pblB MEXIy peaJbHbIM H
PKEJaTeIbHBIM ~ COCTOSIHUEM  CUTyallud, OOBEeKTa, CaMOCTOSATEIbHO
yCTaHaBJIMBATh UCKOMOE U JAHHOE;

HCCIIEIOBATeNIbCKUM HMHCTPYMEHT TO3HaHMUS,
(dopMyaMpoBaTh  BOIPOCH, (DUKCHpYIOIIHE
IPOTUBOPEYHNE, IMPOOJIEMY, CAMOCTOSTEIBHO
yCTaHaBIMBaTh  MCKOMOE MW  JIaHHOE,




(dbopMUPOBATH THITOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYXICHHUN U CYKIEHUN
IPYyTUX, apryMEHTUPOBATH CBOIO ITO3ULIMI0, MHEHHUE

¢bopMHUpOBaTH THUMNOTE3y, apPryMEHTHPOBATH
CBOIO ITO3ULINIO, MHEHUE

1.3 Pabota ¢ nHpopMarueit

13.1 [IprMeHATh pa3IuuHblE METOJbl, HHCTPYMEHTBl U 3alpOChl IPU IMOUCKE U
orOope nH(pOpMAIMK WM TaHHBIX U3 UCTOYHUKOB C YYETOM IPEATI0KECHHOM
yueOHOIl 3a/1auy U 3a/1aHHBIX KPUTEPHUEB

1.3.2 BriOuparh, aHaTU3UpOBaTh, CHUCTEMAaTU3WPOBAaTh M HHTEPIPETUPOBATH| BbIOMpaTh, aHAJTN3UPOBATh,
MH(GOPMALIMIO PA3IMYHBIX BUI0B U (HOPM NpEACTaBICHUS; HAXOAUTh CXO/HbIE| CUCTEMaTU3UpOBaTh U  HUHTEPIPETUPOBATH
apryMEeHTHI (MOATBEPKIAIONINE WM OMPOBEPraroIlie OJHY U Ty XK€ HJCI0,| HHPOPMALMIO PA3IUYHBIX BUAOB H (popm
BEPCHUIO) B pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX HpeACTaBICHUs

133 CaMoOCTOSTEIPHO ~ BBIOMpATh  ONTHMaJbHYIO  (opMmy  mpenctasieHus| BeiOupars bopmy IIpeICTaBICHUS
MH(GOPMALIMU U WIUTIOCTPUPOBATh pelIaeMble 337a4il HECJIOKHBIMU CXeMaMu,| HHPOPMALUU U WUTIOCTPUPOBATh peEIIaeMble
muarpaMmMamu, HHOM TpaduKoi 1 UX KOMOMHAIMSIMA 3aJaud  CXeMaMH, JuarpaMMaMH, HMHOM

rpaduKoi U UX KOMOMHAIIUAMU

134 OueHuBaTh HAAEKHOCTh HH(OpMALMM 1O KpUTEpUsM, MpenaokeHHbIM| OueHuBaTh HaAEKHOCTh HHGOPMaLUU 110

re1arornyeckuM paboTHUKOM MM C(HOPMYTUPOBAHHBIM CaMOCTOSATEIBHO KPUTEPHSIM, MNPEUIOKEHHBIM YUYHUTEIEeM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITEITEHO

1.35 O PexTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAIIUIO

2 KommynukaTuBHbie Y'Y /[

2.1 OO0menue

2.1.1 Bripaxath ce0s (CBOIO TOUKY 3peHHS) B YCTHBIX U IMCbMEHHBIX TEKCTAaxX

2.1.2 B xome mmamora w (WiaM) JUCKYCCHH 3a7aBaTh BOMPOCHI IO CYIIECTBY| B X0/€ OOCYXKJICHHS 3a7aBaTh BOIMPOCHI TIO

06CY)K,Z[E[€MOI>1 TCEMBbI U BBICKA3bIBATb UACHU, HALICJICHHBIC Ha PCILICHUC 3a/la4r U
MMOAACPIKAHUC 0J1aro’KeaaTeIbHOCTH O6H1€HI/I$I;

CyIIEeCTBY OOCYXJTaeMOM TEMBI, IMPOOJIEMBI,
perraeMoil  3ajadd, BBICKA3bIBATh  HJICH,




COIIOCTABJIAATL CBOU CYXICHHA C CYKACHUAMU APYIrUX YHYACTHUKOB AWAJIOra,
O6H3py>KI/IBaTB pas3indue U CXOACTBO HOSI/IHI/Iﬁ

HallCJICHHBIE Ha ITOMCK peuieHus,
CONOCTAaBIIATh CBOU CYXKJICHUS C CYXJICHUSIMHU
JIPYTUX YYaCTHUKOB JiMajora, oOHapyKUBaTh
pasjinuue U CXOJICTBO MO3UIINMI, B KOPPEKTHOM
dbopmMe (GopmMyTUpOBaTH PA3HOTIIACHUS, CBOU
BO3paXKEHUs

2.1.3

[Ty0ar4HO MPEICTaBISITh PE3YIbTAaThl BBIMOJIHEHHOTO ONbITA (IKCIIEPUMEHTA,
MCCIIEIOBAHMsL, IPOEKTA);

CaMOCTOSITENIFHO ~ BBIOMpaTh (OpMaT BBICTYIUICHHS C YYE€TOM 3a/ad
[pe3eHTAllMU U OCOOCHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh
YCTHBIE M IIHCbMEHHBIE TEKCTBl C MCIOJIB30BAHUEM WILIIOCTPATUBHBIX
MaTepUaoB

IPEACTABIIATh PE3yJbTaThl PELICHUS 3a]auu,
HKCIIEPUMEHTA,  HUCCJIEIOBAHMS,  IPOEKTA,
CaMOCTOSTEJIBHO BBIOMpATh dbopmar
BBICTYIUICHUS C YYETOM 3a7a4 Mpe3eHTalud U
0COOCHHOCTEH ayauTOpun

2.14

Bocnpunumare u  (OpMyJIUpOBaTh CYKIEHHUS, BbIpa)KaTb HMOLUU B
COOTBETCTBUM C LIEJIIMU U YCIOBUAMU OOILEHUS;

PaCIIO3HABAaTb HeBepGaJleHe cpeacrBa O6H.I€HI/I$I, IIOHUMAaTh 3HA4YCHUC
COHAJIbHBIX 3HAKOB, 3HATb W PaClO3HABATb HNPCAINNOCBIIKU KOH(l)JII/IKTHI)IX
CI/ITyaI_[I/Iﬁ H CMAT4YaTh KOH(I)J'II/IKTBI, BECTHU MEPCTOBOPLI;

[IOHMMATh HAMEPEHUs [PYruX, NPOSBIATh YBa)KUTEIbHOE OTHOIIECHHE K
coOeceIHUKY U B KOPPEKTHOH Gopme popMyIHpOBaTh CBOM BO3PAKECHUS

BOCITPUHUMATH U (POPMYITUPOBATH CYKICHUS B
COOTBETCTBUM C YCIOBUAMH U  ILEISIMHU
o0111eHus, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh
CBOIO TOUYKY 3pEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS M0 X0y PEIICHUS
3a/laud,  KOMMEHTHpPOBATh  MOJYYEHHBIN
pe3yabTar

2.2

CoBMecTHas ACATCIIBHOCTD

2.2.1

[loHMMaTh M MCHOJB30BaTh NMPEUMYILECTBA KOMAaHAHOW U WHIWBHUAYAIbHON
paboTbl  HpU  pelIeHMH  KOHKPETHOM  mpobiembl, 00OCHOBBIBATh
HEOOXOUMOCTh NPHUMEHEHHUS TPYNNOBbIX (OpM B3aUMOACHCTBUS IpHU
PELICHUH TIOCTABJICHHON 3a/1a4y;

MPUHUMATB 11€JTh COBMECTHOM JICSITEIIBHOCTH, KOJJIEKTUBHO CTPOUTD JICHCTBUS
Mo ee JOCTHKEHHIO: paclpeiessTh PO, IOroBapUBaThCs, OOCYKIaTh
MPOIIECC U PE3YJIbTAT COBMECTHOM pabOTHI;

MOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA
KOMaH/JHONH M MHAWBHUYaTbHOU pabOThHI MpHU
pelieHun yueOHbIX MaTEeMaTUUECKHUX 3a/1a4;

IMpUHUMATh LECJIb COBMECTHOM JCATCIIBHOCTH,

IUTAHUPOBATh ~ OPraHU3allMi0  COBMECTHOM
paboThl,  pacmpeaeniaTh  BHABI  padoT,
JIOTOBApUBAThCsA, OOCYXKIaTh TPOIECC H




YMCTb O606H.[21Tb MHCHHSA HCCKOJIbKHUX YCJIOBCK, IPOABIIATH T'OTOBHOCTDH
PYKOBOJUTDH, BBIIIOJIHATH IIOPYUYCHUS, IIOJYUHATHCA

[IAHUPOBATh OPraHU3alMI0 COBMECTHON palOThI, OMpenessTh CBOIO PoJib (C
Y4E€TOM MPEANOUYTEHUN U BO3MOKHOCTEN BCEX YUaCTHHUKOB B3aUMOJCHCTBUS),
pacupenensaTh 3a/1a4yd MEX1y Y4JIe€HaMU KOMaH[Ibl, y4acTBOBAaTh B IPYIIIOBBIX
dopmax paboTsl (00CyKaeHNsI, 0OMEH MHEHUH, ""MO3TOBBIE IITYPMBI" 1 HHBIE);

BBIIIOJIHATE CBOIO 4aCThb pa6OTBI, JOCTUraTh Ka4€CTBCHHOI'O pE3yjibTaTa II0
CBOCMY HAIIPaBJICHUIO 1 KOOPJAUHHUPOBATH CBOU I[ef/'ICTBI/ISI C ApYIruMH 4WICHaAMH
KOMAaH/BbI,

OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOWIMH MPOAYKT IO KPUTEPUAM,
CaMOCTOSITEILHO  CPOPMYITUPOBAHHBIM ~ YYaCTHUKAMH  B3aUMO/ICHCTBUS;
CpaBHUBATh PE3YJIbTAThl C HMCXOAHOW 3aJadeil M BKJIAJ KaXKIOTO YICHA
KOMaH/Ibl B JIOCTH)KCHUE PE3yJIbTaTOB, PA3CsaTh Cepy OTBETCTBEHHOCTH U
[IPOSIBJISITE TOTOBHOCTH K ITPEAOCTABICHUIO OTYETA MEPe]l TPYIIOi

pe3ynbrar  paboThl, 0000IaTh  MHEHHS

HCCKOJIBKHUX HIOHCﬁ;

y4acTBOBaTh B TPYIIOBBIX (opMax padOTHI
(oOcyxnenusi, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI ¥ JIPYTHE), BBITIOJHITH CBOK 4acTh
paboThl M KOOPJIUHUPOBATH CBOU JIEHCTBUS C
JIPYTUMH  YICHAMH KOMaHbI, OIICHUBATh
Ka4eCTBO CBOETO BKJIA/a B OOIIUN MPOIYKT IO
KPUTEPHSIM, cOpMYITHUPOBAHHBIM
Y4aCTHUKAMU B3aHMOJICHCTBHS.

3 Perynsarususie VY /|

3.1 CamMoopraHu3arms

3.1.1 BbIsBIATE IPOOIEMBI [T PELICHHS B ’KU3HEHHBIX U y4EOHBIX CUTYalLlUsX; CaMOCTOSITENIbHO COCTABIIATh IUIAH, aITOPUTM
CaMOCTOSITEJIbHO COCTaBIIATh QJTOPUTM pPELIEHUs 3aJayd (WIM €ro 4acTh),| pemieHus 3agauu (WM ero 4acTh), BbIOMpATh
BBIOMPATH CIIOCO0 pelieHus yueOHOIl 3a/1aul ¢ y4eTOM UMEIOIINUXCS peCypcoB| Crioco0 pemieHuss ¢ y4€TOM HMEIOIIUXCS
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH Ipe/araéMble BApUAHThI| PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
peleHni apryMEHTHpPOBaTh  BapUaHThl pelIeHUuil ¢

y4€TOM HOBOI MH(OpMaLNK
3.1.2 OpueHTHpOBaTbCSl B Pa3IMUHBIX  NOJAXOAAX  HPHUHATHA  PEILIEHUM| caMOCTOSTENBHO COCTABIIATH IUIAH, allTOPUTM

(MHIUMBUYyaJdbHOE, NPUHATUE pEUIeHHs B TIpyMIe, NPUHITHE peleHui
CpYIIION);

peumieHus  3amadd  (MJIM €ro  4acTh),
KOPPEKTUPOBATh BAPUAHTHI PELLICHUN C y4ETOM
HOBOM HH(pOpManun




COCTaBJIATh IUIAH JEHCTBUM (IUIaH peayn3allid HaMEYEHHOI'0 aJropuTMa
pelIeHHs ), KOPPEKTUPOBATh MPEIOKCHHBIN AJITOPUTM C YYETOM TOJTYYCHHUs
HOBBIX 3HAHUI 00 M3ydaeMOM OOBEKTE;

enath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

CaMOKOHTPOJIb

3.2.1

Brnanets cioco6aMu caMOKOHTPOJIS,, CAMOMOTHBAIIUMH U pedaercuu

BIIA/ICTh criocobaMu CaMOMPOBEPKH,
CaMOKOHTpPOJISl ~ Ipoliecca W pe3ysibrara
pelieHus MaTeMaTUYeCKon 3a1auu

3.2.2

BrHocuTh KOPPCKTUBBI B ACATCIBHOCTH HAa OCHOBC HOBBIX 06CTO$ITGJII)CTB,
N3MCHUBIIINXCS CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HUKIIIHNX pr,HHOCTGfI

MPEABUICTh TPYAHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh IIPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBEHI B JICITCIIHbHOCTh HA OCHOBE HOBBIX
00CTOSITCIILCTB, HalACHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH

3.2.3

I[aBaTL AJICKBATHYIO OLICHKY CUTYyallUU U NIpCAJIaraThb IUIaH €€ U3MCHCHUS,

YUUTBIBATH KOHTEKCT U NPEIBUACTb TPYAHOCTH, KOTOPLIE MOT'YT BOZHUKHYTh
Mpu pelieHnd y4eOHOW 3aJaud, aJanTHpPOBAaTh PEIIeHHE K MEHSIOUIUMCS
00CTOATCILCTBAM;

OOBSACHATH  NPUYMHBI  JOCTHXKEHUS  (HEAOCTH)KEHHS)  pe3ysIbTaToB
NesITeIbHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY, YMETbh HAaXOAWUTh
[O3UTHUBHOE B MTPOU3OLIEIIIEN CUTYyallNH;

OLCHUBATb COOTBCTCTBUEC PECI3YyJIbTaTa HCJINU U YCIIOBUAM

OLICHHUBATh COOTBETCTBHUE pe3ynbTaTta
NESATEIbHOCTH  TOCTaBJICHHOM  LEMu U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTH)KEHUS
WM HEJOCTHIKEHUS 11U, HaXOUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY

3.3

3MOHHOHaHbHBIﬁ HHTCIIICKT

3.3.1

PasnnanL, Ha3bIBaTb U YHPABJIATH CO6CTBCHHLIMI/I SMOLIUSIMHU U OMOLIUSIMHU
JIPYTHX;

BbISABJIATD U aHAJIU3UPOBATH ITPUYINHBL 3MOI.IPII>1;




CTaBUTHb CC6H Ha MECTO ApYroro 4Cji0BCKa, IOHUMATb MOTHUBBI U HAMCPCHUA
JIpyroro;

PEryJIupoBaTh CIIOCOO BRIPAXKEHUS SMOIIHIA

3.4

[IpunsitTie ceds u Apyrux

3.4.1

(OCO3HaHHO OTHOCUTBCS K IPYIOMY Y€JIOBEKY, €r0 MHEHUIO; IPU3HABATH CBOE
MpaBo Ha OMIMOKY U TAaKOE K€ MPaBO JAPYroro; MpHHUMATh Ce0sl U APYTHX, HE

OCYIKIast;
OTKPBITOCTb cebe u APYIruM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT




IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce oOydaroUMics MOJYYUT CIEIYIOLUE MpPEIMETHbIE
pe3yibTaThl:

Yuciia 1 BBIYUCICHUSA

BbImonHATh, couyeTas YCTHbIE M NHCbMEHHBIC NPUEMBI, apHU(PMETHUYEeCKUe NCHCTBUS C
palOHAaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHMs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI M
OpuéMbl  BBIYUCIEHHS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[Tepexoaute oT 0gHOM (HOPMBI 3amMcH YKMced K Ipyroi (mpeoOpa3oBbIBATE JECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh Yncia.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yibTaTa BBIYUCIICHUMN, OLEHKY 3HAUEHUH YHMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATypaJbHbIX YHCEI.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAILHOCTBIO BEIMUUH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAaThl pELICHUs 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUI IIPU 33aHHBIX 3HAUCHUSIX EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0I0 BbIPaXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHME OJIHOYJIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHATH (HOPMYIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIsITh Pa3ioKEHNE MHOTOWIEHOB HA MHOMKHUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIMUPOBKH ClIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOro
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsT MHOTOWICHOB JJIsi pELICHHMs pa3iIM4yHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUs! M HEPABEHCTBA

Pemate nuHelHBbIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBWia MEpexoja OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCA M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUH U X CUCTEM.

[TonGupath mpUMepHI Map YKce, ABISIOMUXCS PEIIeHUEM JTMHEHHOT0 ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpaQuK JHMHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarb cucreMbl NByX JMHEHHBIX ypaBHEHHIl C JIByMS NEpPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JIMHEWHOE YPABHEHUE WJIM CHUCTEMY JIMHEHMHBIX YpAaBHEHUH I10
YCIOBUIO 3a/layl, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA



N3o00pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4Hd, OTpPE3KH, MWHTEpBaJbl, 3alUChIBaTh 4YHCIOBBIE IPOMEXYTKH Ha
anreOpandeckoMm s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYHMHAMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, LI€Ha, KOJMWYECTBO, CTOMMOCTh, IPOU3BOJUTEIBHOCTh, BpEMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACcTaBiICHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEAMETHBIE
pe3ynbTaThl:

Yuciia ¥ BBIYMCICHHSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTENBHBIX YUCET IS
CPaBHEHHUsI, OKPYIJIEHUS M BbIYMCICHUH, HM300pa)kaTh JAEUCTBUTENbHbIE YUCIA TOYKAMU Ha
KOOPJUHATHOW MIPSIMOIA.

[IpumeHsTh TOHATHE apU(METUUYECKOrO KBAJIpPaTHOIO KOPHS, HAaXOJUTh KBaJpaTHBIE
KOPHH, UCTIOJIB3YS MPU HEOOXOJUMOCTHU KaJbKYISATOP, BHIMOIHITH MPEOOPa30BaHMsI BBIPAKEHUH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
crenenen yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsTh MOHSATHE CTENEHH C LEJNbIM I10Ka3aTesieM, BBINOJHATH IPeoOpa3oBaHus
BBIPKEHMI, COAEPIKALIUX CTEIIEHU C LIEJIBIM IT0OKa3aTeJIEM.

BbInoMHATE TOXAECTBEHHBbIE IMPEOOpPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ACHCTBHI HAJl MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PackiiagpiBaTh KBapaTHBINA TPEXUIEH HA MHOXKHUTEIH.

[TpumeHsTH peoOpa30BaHus BBIPAKECHUN AJIS peIIeHUs pa3IMYHbIX 3a7a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHUs! M HEPABEHCTBA

PemaTs nuHeliHble, KBapaTHbIE YPAaBHEHUS U PAllMOHAIBHBIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBONTH MpPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHMH, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKux MpeacTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[Tepexoauth OT cioBecHOH (QOPMYIUPOBKM 3ahauu K e€ anreOpanyeckod MOAETH C
MOMOUIbI0 COCTABJICHUS YPAaBHEHHS WJIM CHCTEMbl ypaBHEHUM, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MOJyYEHHBIN PE3yJIbTaT.

[TprMeHsITh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS], OLICHKH, PEIlaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECcKyl0 HILTIOCTPALIUIO
MHO’KECTBa peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TonnMath U UCTIOIB30BaTh (QYHKIIMOHAILHBIE TOHSTHS U SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HauEeHHsT), OTIPENIENATh 3HaUeHHE (PYHKIMH 1O 3HAYECHUIO apryMEeHTa, ONpeesiTh CBOMCTBA
dbyakmm Mo e€ rpaduky.

Crpoutsb rpauku 3J1eMeHTapHbIX QYHKIUN BUA:

y =k/x, y =x2, y = x3,y = [x|, y = VX, ommchIBaTh CBOWCTBA YHCIOBOI (YHKIHH MO €&
rpaguky.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pE3yJIbTaThI:



Yucia ¥ BLIYMCTCHHUA

CpaBHUBaTh U YIOPSAI0YNBATH PallMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeinonuaTe apudmMeTrueckue AeHCTBUS ¢ pallMOHAIbHBIMU YHUCIAMHU, COYETasi YCTHbIC U
[MCbMEHHBIE IPUEMBI, BBHIIIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIBHBIMU YHCIAMH.

HaxonuTh 3HaueHUs CTENEHEN C LIEJIbIMH MTOKA3aTesIMU U KOPHEH, BBIYUCIIATH 3HAYCHU S
YUCJIOBBIX BBIPAKECHUM.

OKpyrisiTh NEHCTBUTENbHBIC YHCIIA, BBINOIHATH NPUKUIKY pPE3yJbTaTa BBIYUCIICHUN,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs nMHelHbIE M KBaApAaTHbIE ypaBHEHUS, ypaBHEHUS, CBOISALIMECS K HUM, [IPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

PemaTts cuctembl IBYX JMHEMHBIX ypaBHEHHUI € JIByMS IIE€PEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBbIe 3ajauM  anreOpanyeckKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpeicTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U TIPOUEe).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xkaTh pELICHUE
HEPaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3aIIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemartb cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPAaBEHCTB, BKJIIOUYAIOIUE KBAAPAaTHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOI, 3alIUCBIBATH
pELIeHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA

Pacno3naBate GyHKINN H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOODPJIMHATHO# IIOCKOCTH TpadukoB Gpyukumid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3, y =1,y = [X|, B 3aBHCHMOCTH OT 3HauYeHHiI KO3(PHIHEHTOB, OIKICHIBATE CBOIMCTBA
GbyHKUIU.

Crpouth u n300pakaTh CXe€MaTHUYECKH IpadUKU KBaJApaTUUHbIX (YHKIUI, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

PacrioznaBath kBajipaTHUHYIO (PYHKIINIO IO GOopMyJie, IPUBOJUTH IPUMEPHI KBAAPATUUHbIX
(GyHKUUI U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

Pacrnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUUECKYI0 MPOTPECCUU MPU pasHBIX CIIOCOOax
3a/laHusl.

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHMEM (GOPMYN N-rO 4YjeHa apudMeTHuecKol u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJUHATHON TIOCKOCTH.

Pemats 3a1auu, cBsi3aHHBIE C UUCIOBBIMH M1OCIIEIOBATEILHOCTSIMU, B TOM YHCIIE 3a]a4i U3
peasbHOM JKHU3HU (C UCTIOIb30BaHUEM KAJIBKYJIATOPA, IIUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanyecTBO yacon DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHMe pa3gejioB U TeM (undposbie)
B NMPOrpaMmblI Bcero Konrpoaeneie |  Ilpaxraieckue odpa3oBaTejbHbIE
padoTshI padoTshI pecypeb
1 Ypcna w BeUHCICHUS. PanmoHalbHBIC o5 5 0 bubnnoreka LHOK
qrcia https://m.edsoo.ru/7f415b90
bubnuoreka HOK
2 Anrebpanyeckue BhIpaKeHUs 27 2 0 https://m.eds00.ru/7f415b90
bubnnoreka LHOK
3 Y/PABHCHNA 1 HCPABCHCTBA 20 2 0 https://m.edsoo.ru/7f415b90
bubnuoreka HOK
4 Koopaunats! u rpaduku. OyHKIIMN 24 1 0 https://m.eds00.ru/7f415b90
bubnmmoreka HOK
> Tosropenne i 06odmenne 6 . 0 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 110 102 8 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/nt HanmeHoBaHMe pa3fieloB M TeM (uudpossbie)
) NPOrpamMmbl Bcero Koﬁﬂ TPOTLHBIC HpﬁaKaneckne o0pa3oBaTre/ibHbIE
padoThbI padoThI pecypes

1 Uucna wu BeumcieHusa. KsaaparHbie 15 0 0 Bbubnuoreka LHOK
KOpHH https://m.edsoo.ru/7f417af8

9 Uucna u Beranciieans. CTEIeHb C MeJIbIM 7 0 0 bubnuorexa [HOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8

3 AnreOpandeckue BBIPAYKECHHUS. 5 1 0 bubnmnoreka LHOK
KBajparHbiii TpéXwieH https://m.edsoo.ru/7f417af8

4 AnreOpaundeckue BBIPAXKEHUS. 15 1 0 bubnmoreka LHOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHeHust u HepaBeHCTBA. KBaparHbie 15 1 0 bubnmnoreka LHOK
ypaBHEHUSI https://m.edsoo.ru/7f417af8

6 VpaBuenuss u HepaBeHCTBA. CHCTEMBI 13 0 0 bubnmoreka LHOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bubnuoreka HOK

7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 hitps:/m.edsoo.ru/7f417af8
bubauoreka [HOK

8 Oyuknun. OCHOBHBIC TTOHATHS 5 0 0 hitps://m.edsoo.ru/7f417af8
bubnuoreka HOK

¥ Dymxuun. Hucsobie pynKimn ; 0 0 https://m.edsoo.ru/7f417af8
bubauoreka [HOK

10 Tosroperue u 0bobmenne 6 2 0 https://m.edsoo.ru/7f417af8

OBILEE KOJIMYECTBO YACOB 1O 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoJsmyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ HaumeHnoBaHHe Ppa3ieioB U TeM (mudpossbie)
) NporpamMmbl Bcero K06H TPOTLHBIC Hp6aKTn'lecKne o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
1 Uucna u BeruucicHus. JlelicTBUTENIBHEIC 9 0 0 bubnuoreka HOK
qucIa https://m.edso0.ru/7f419d08
9 VYpaBHEeHUsS] U HEPaBEHCTBA. YPaBHEHHUs C 14 1 0 bubnuoteka HOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VpaBHeHuss u HepaBeHcTBa. (Cuctembl 14 1 0 bubnuoreka HOK
ypaBHEHUI https://m.edso0.ru/7f419d08
bubnnoreka LHOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.eds0o.ru/7£419d08
bubnuoreka HOK
> Dy 16 . 0 https://m.edso0.ru/7f419d08
bubnnoreka LHOK
6 UwucnoBble OCiIeI0BATETbHOCTH 15 1 0 https://m.eds00.ru/7f419d08
7 [ToBTOpeHnue, 06001IeHNEe, CUCTEMATH3AIIHS 18 1 0 bubnuorexa LHOK
3HAHHUN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 1o 102 6 0

ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

INOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
K
Ne Tema ypoka e Aara 0351 e;?:::i;ffl:::q)pm;me Meranpenmerneie
/i Yp Beero Konrpoabnbie | IlpakTHyeckue w3ysenms eE o Pe3yIbTATHI
padoTsI padoThI pecyp OCBOEHHH pa3jelia
1 ITonsarue 1 0 0 111
paIrMoOHAIBHOTO YUCIIA 1.1.2
1.1.1
Apudmernueckue 1.1.2
JIEWCTBUS 1.14
2 palOHaTbHBIMU 1 : 0 1.1.5
YHUCIIaMHU 2.1.1
2.1.2
Apudmernueckue
3 JIEWCTBUS 1 0 0 111
palroHaTbHBIMH 1.1.2
YHUCIaMHU
1.1.6
Apudmernueckue igg
4 JICHCTBHA 1 0 0 1.3.3
parMOHATLHBIMHA
YHUCIaMHU 2.11
¢ 3.1.1
Apudmernueckue 134
5 EZEI(/:IZ?{P;.SJIIBHHMI/I 1 0 0 2.1.2
quciIaMu 2.1.3
Apudmernueckue 113
6 JICHCTBHA 1 0 0 1.2.5
parroHaTbHBIMU 194

qucjiaMu




1.1.6

1.2.5

CpaBuenue, 1.3.2

7 YIOPSIOYMBAHUE 133
palMOHAIBHBIX YUCEI 211

3.11

CpaBuenue, 1.34

8 YIOPSIOYMBAHUE 2.1.2
palvoOHATBHBIX YHCEI 2.1.3

1.1.6

1.2.3

9 Bxoanoit 1.3.3
MOHUTOPHHT 211

3.1.2

3.2.1

1.11

Crenenn c 1.1.2

10 I — bubnuoTeka HOK | 1.14
HOKﬁEaTeHeM https://m.edsoo.ru/7f4211de | 1.1.5

211

2.1.2

1.1.6

1.2.5

Crenenn c 1.3.2

11 HATypaJIbHBIM BH6H_HOTeKa LIOK 1.3.3

https://m.edsoo.ru/7f421382

MoKa3aTeJieM 211

3.11

Crenenn c 1.34

12 HATypaJIbHBIM BH6H_HOTeKa LOK 212

https://m.edsoo.ru/7f42154e
MOoKa3aTeJIeM 2.1.3



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

Cremnensn c 1.1.3
13 HaTypaJbHBIM buGnuorexa HOK 1.25
https://m.edsoo.ru/7f4218be e
okKasarejieM 1.2.4
Crenensn c 1.1.2
14 HaTypaJbHBIM 115
rokKasarejieM 214
1.1.1
Pemrenne  OCHOBHBIX 1.1.2
15 3aJady = Ha  Jpoou, 114
MIPOLICHTHI u3 1.1.5
peaIbHOM MPaKTUKU 211
2.1.2
1.1.6
Pemene  OCHOBHEBIX igg
16 3agad  Ha  JapoOw, 1.3.3
TIPOLICHTHI n3 211
peaNbHOM MPAKTUKU 311
Pemrenne  OCHOBHBIX 134
17 3aJ]ady = Ha  JIpoow, 219
MPOLIEHTHI n3 513
peagbHON NPAKTUKH o
Pemenyie  OCHOBHEIX
18 3ama4y = Ha  JIpoOw,
TIPOIICHTHI u3
peallbHOM MPaKTUKH
[Ipusnaku i;g
JNEITUMOCTH e
’ 1.3.2
s | pomommn
2.1.1

HATYpaJIbHBIX YUCCII

3.11



https://m.edsoo.ru/7f4218be

IIpu3naku

JIEJIMMOCTH, 1.34
20 pa3IoKESHUS Ha 2.1.2
MHOKHUTEIH 2.1.3
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https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa

IIPOBEPOYHAs

pabora
HTtorosas 3.2.1
KOgTPOHBHaH / bubmuoteka [HOK 3 32 22 3
96 pabota https://m.edso0.ru/7f434eb o
Bceepocculickas 4
MIPOBEpOYHAs =
pabora
1.1.3
1.1.6
[ToBTOpEeHUE } 133
OCHOBHBIX ITOHSATHI
1.34
97 U METOJOB KYpCOB 513
7 m 8 KIaccoB, o
000011IeHNEe 3HAHUN 214
3.1.1
3.1.2
1.1.3
IToBTOpEHUE 1%2
OCHOBHBIX TTOHATHI bubnuorexa [HOK 1'3' 4
98 U METOJIOB KYpCOB https://m.edsoo0.ru/7f43736 2'1'3
7 W 8 KIaccos, C "
00001IcHIE 3HAHUI 214
3.1.1
3.1.2
1.1.3
1.1.6
IToBTOpEHne 133
OCHOBHBIX MOHATHH bubanoreka HOK 134
99 U METOJOB KYpCOB https://m.edsoo.ru/7f43751 2'1'3
7 m 8 KIaccos, 0 2'1'4
000011IeHHE 3HAHMI 3'1'1

3.1.2



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510

1.1.3

1.1.6
[ToBTOpEHME 133
OCHOBHBIX IMOHSITHH Bubnuoreka [HOK l. 3' 4
100 U METOJOB KYpCOB 1 https://m.edsoo.ru/7f4376b 2'1'3
7 u 8 Kiaccos, 4 2'1'4
000011IeHE 3HAHUI 311
3.1.2
1.1.3
[ToBTOpEHUE 1%2
OCHOBHBIX ITOHSTHI bubnuorexa [HOK 1'3' 4
101 U METOJIOB KYpCOB 1 https://m.edso0.ru/7f436b8 2'1'3
7 ®m 8 KIaccos, 8 2'1'4
000011IeHEe 3HAHU 311
3.1.2
1.1.3
1.1.6
IToBTOpEeHnE 133
OCHOBHBIX MTOHATHI bubnuorexa [HOK 1' 3' 4
102 U METOJIOB KYpCOB 1 https://m.edso00.ru/7f43785 2'1'3
7 m 8 KIaccos, 8 2'1'4
000011IeHrEe 3HAHUI 311
3.1.2
OBIIEE KOJIMYECTBO
YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KVIACC

Ne KoJsinuecTBO 4acoB Mara DJIeKTPOHHbIE MeTanpeameTH
11/- Tema ypoxka Bcer Konrpoabnbl | IIpakTnuyecku | H3Y4Y€HH i ppopnie PIC  PEIVIRTATHL
I o ¢ paGoTLI ¢ paGoTLI a oOpa3oBaTe/ibHbIE 0CBOEHMS
pecypcsl pa3zjiena
1.1.1
PanmonansHbIe 1.1.2
YHpcIa, 1.15
UppALOHATIEHBIE 121
1 1 0 0
Yyycila, KOHEYHEIE U 1.2.3
OecKOoHEUHbIE 1.3.2
JECATUYHBIC IPOOH 2.1.2
2.2.1
1.1.1
MruoxectB
z[eﬁ?:TBeI:TeJ?LHLIX 11.2
4YHUCeI; 115
o 1.2.1
2 NEUCTBUTEIILHEIE 1 0 0 193
qpcia KakK 132
OECKOHEUHBIE 512
JeCATUYHBIE IpoOu 201
BzanmHuo 1.1.3
OJIHO3HAYHOE 1.1.6
COOTBETCTBHE 1.3.3
MEXIy MHOXXECTBOM 1.34
3 NENCTBUTEIILHBIX 1 0 0 2.1.3
qHCel 51 2.1.4
MHO’KECTBOM TOYEK 3.1.1
KOOPJIMHATHOU 3.1.2
IPSIMOiA
4 CpleHCHI/Ie 1 0 0 1.1.3
eACTBUTEIHHBIX 1.1.6




qrcen,
apupMeTHYECKHE
JIEUCTBUSA c
JENCTBUTENbHBIMU
qrCIIaMU

1.3.3
1.34
2.1.3
214
311
3.1.2

[Tpubmxénnoe
3HAYCHUE BEJTMYNHBI,
TOYHOCTb
IpUOIMKEHUS

1.13
1.1.6
133
1.34
2.1.3
214
3.11
3.1.2

Oxpyrienue yncen

1.1.3
1.1.6
1.3.3
1.3.4
2.1.3
214
311
3.1.2

OxpyrieHue yucesn

1.13
1.1.6
1.3.3
1.34
2.1.3
214
3.11
3.1.2

[Ipukuaka U oueHkKa
pe3yJIbTaTOB
BBIYUCIIEHUN

1.13
1.1.6
1.3.3




1.34

2.1.3
214
3.1.1
3.1.2
1.1.3
1.1.6
1.3.3
IIpuknaka U oLEeHKa 134
9 pE3yJIbTaToB 2.1.3
BBIUKCIICHUH 214
3.1.1
3.1.2
1.1.1
JIuneiinoe lié
YpaBHEHHE. Bubnmorek ILHOK 1'2' 1
10 Pemenne ) https://m.edsoo.ru/7f43bf 1'2'3
YpaBHEHUH, 66 e
CBOJISIIINXCS - 1.3.2
JIMHEWUHBIM 2.21.221
1.1.3
JIuneiinoe 1.1.6
YpaBHEHHE. 1.3.3
Pentenue 1.3.4
11 . 2.1.3
YpaBHEHUM, .
CBOJISIIINXCS 214
JIMHEWUHBIM 3;.112
KBazparnoe BubnuoTteka LHOK iig
12 YPaBHCHHE. https://m.edsoo.ru/7f43c5 1'3'3
Pemenue 47 3.
YpaBHEHUH, - 1.34



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

CBOISIIINXCS K 2.1.3
KBaJPaTHBIM 214
3.1.1
3.1.2
1.1.3
KsanpatHoe 1.1.6
%gif:;;ge' Bbubianoreka LHOK 122
13 - https://m.edsoo.ru/7f43c5 2'1'3
CBOISIIINXCS K 42 214
KBaJAPaTHBIM 3.1.1
3.1.2
111
1.1.2
bukBanpaTHbie bubmmorexa HOK i%i
14 P https://m.edso0.ru/7f43c3 o
ypaBHEHUS 40 1.2.3
- 1.3.2
21.2
221
1.1.3
1.1.6
buksanpartabie Bubmiorexa LOK igi
15 P https://m.edso0.ru/7f43c3 b
YpaBHEHUS 40 2.1.3
- 214
3.1.1
3.1.2
1.1.3
[Tpumepsl  penieHus 116
16 YpPaBHEHUH TpPEThEU 1'3'3
U 4eTBEPTOU 1'3' 4
cTeleHen e

2.1.3



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

pa3oXKeHUEM Ha 2.1.4
MHOYKUTEIHN 3.1.1

3.1.2
1.1.3
[Tpumepsl pereHus 1.1.6
YPaBHEHUH TpeThel 133

17 u 4eTBEPTOU 134
CTEICHEH 2.1.3
pasoKeHUEM Ha 2.1.4
MHOKHUTEIIN 3.1.1

3.1.2
1.1.1
1.1.2
1.15
Pemenue  apoOHO- bubnuoreka LHOK 121
18 parMoHaIbHBIX https://m.edsoo.ru/7f43c9 1'2'3
ypaBHEHHIA b6 1'3'2
2.1.2

2.2.1
1.1.3
1.1.6
1.3.3
Pemenne  npoOHoO- bubmunorexa HOK 134
19 parroHaIbHBIX https://m.edsoo0.ru/7f43c9 2' 1' 3
ypaBHEHU b6 2' 1' 4
3.1.1

3.1.2
1.1.3
Pemenne TeKCTOBBIX 1.1.6
20 3agau 1.3.3
anreOpanvdecKuM 1.34
METOA0M 2.1.3

2.14



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

3.11

3.1.2
1.13
1.1.6
Pemenne TeKCTOBBIX 133
21 3a1a4y 1.34
anreOpanvdecKuM 2.1.3
METOI0M 2.1.4
3.11
3.1.2
113
1.16
Pemienne TexkcTOBBIX 1.3.3
29 3a/1a4 134
anredpanvaecKkum 2.1.3
METOI0M 214
311
3.1.2
KonTponbHas 3.21
23 pabora mo Teme 3.2.2
"VYpaBHeHUs ¢ OJHOI 3.2.3
nepeMeHHOo"
1.1.1
1.1.2
1.15
VYpaBHeHue ¢ IByms bubnuorexa HOK 121
24 MEPEMEHHBIMH U €TO https://m.edso0.ru/7f43d0 1'2'3
rpagHK ba 1.3.2
2.1.2
2.2.1
VYpaBHeHHe ¢ IBYyMs bubnmnoreka OK | 1.1.3
25 MIEPEMEHHBIMH U €T0 https://m.edsoo.ru/7f43d0 | 1.1.6
rpaduk b4 1.3.3



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

1.34

2.1.3

2.1.4
3.1.1

3.1.2
1.1.1
1.1.2
CI/ICTS:Ma JIByX 1.1.5
JIMHEWHBIX 1.2.1
26 YPaBHEHUH C IByMs ll2.3
MIEPEMEHHBIMA U €€ 1.3.2
perieHue 2:1:2

2.2.1
1.1.3
1.1.6
CHCTE:Ma JIBYX 1.3.3
JIMHEMHBIX 1.34
27 YPaBHEHUH C JABYMs 2.1.3
NEPEMEHHBIMU U €€ 2:1:4
peleHue 3.11

3.1.2
1.1.3
1.1.6
CI/ICTSMa JBYX 1.3.3
JIMHEWHBIX 1.34
28 YpPaBHEHUH C JBYyMS 2l1.3
TIEPEMEHHBIMA U €€ 2:1:4
peleHue 311

3.1.2
1.1.3
Cucrema IBYyX 1.1.6
29 JTIMHEHHBIX 1.3.3

YpaBHEHHUH C JABYMS

1.34




IIEPEMEHHBIMU U €€

2.1.3

perieHue 2.1.4
3.11
3.1.2
1.1.3
1.1.6
Pemenne CUCTEM 133
JIBYX ypaBHEHUH, bubnuorexa HOK 134
30 OTHO U3 KOTOPBIX https://m.edsoo0.ru/7f43d2 2'1'3
JUHEHHoe, a JApyroe 3a 2'1' 4
— BTOPOU CTETICHU 311
3.1.2
1.1.3
1.1.6
Pemenue CHCTEM 133
JIBYX ypaBHEHUH, bubmnorexa HOK 134
31 OJHO M3 KOTOPBIX https://m.edsoo.ru/7f43d5 2'1'3
JUHEWHOE, a JPYyroe 5a 2:1: 4
— BTOPOH CTETEeHU 311
3.1.2
1.1.3
1.1.6
Pemenne CI/ICTe\I’VI 133
TIBYX ypaBHEHUH, 134
32 OI[HOV U3 KOTOPBIX 213
IuHEfiHOE, a Jpyroe 214
— BTOPOU CTCTICHH 311
3.1.2
Pemenue CHCTEM 1.1.3
JBYX  ypaBHEHUH, 1.16
33 OJIHO W3 KOTOPBIX 1.3.3
JUHENHOE, a JApyroe 1.34
— BTOPOH CTENEeHU 2.1.3



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

214

3.1.1
3.1.2
1.1.1
I'padmyeckas 11%
WHTEpIpeTaLus e
. 1.2.1
34 CHUCTEMBI ypaBHEHUU 123
c ABYMS 132
ePEMEHHBIMH 219
221
1.1.3
1.1.6
Pewienye TeKCTOBBIX 1.3.3
35 3a7a4 1.34
anreOpanvdecKuM 2.1.3
CII0COO0OM 214
3.1.1
3.1.2
1.1.3
1.1.6
Perieniie TekCcTOBBIX 1.3.3
36 3agau 1.34
anreOpanvyecKum 2.1.3
crocooom 214
3.1.1
3.1.2
KonTponbHas 3.21
37 pabota mo Teme 3.2.2
"Cucremsl 3.2.3

ypaBHeHUH"




111

1.1.2

YucaoBwie LLS

38 HEpaBEHCTBA M HX 121
CBOMCTBaA 123

1.3.2

2.1.2

2.2.1

1.1.3

1.1.6

1.3.3

YucnoBeie bubmnnoreka LHOK 134

39 HEPAaBEHCTBA M HUX https://m.edsoo.ru/7f43ad 2'1'3
CBOMCTBaA ba 214

3.1.1

3.1.2

1.1.1

1.1.2

JInHelHbIe EuGamorexa ITOK 1.15

40 HEpaBeHeTRa c https://m.edsoo.ru/7f43af0 121
OJIHOW TIEpEMEHHOMU 3 1.2.3

U UX pELIECHUE = 1.3.2

2.1.2

2.2.1

1.1.3

1.1.6

JInneiinbie Eubmoreka [TOK 1.3.3

41 HEpaBeHeTba ¢ https://m.edsoo.ru/7f43af0 134
OJIHOM TepEMEHHOMU 3 2.1.3

U UX peleHue = 214

3.1.1

3.1.2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

1.13

1.1.6
Jluneiinsie bubnuoreka LHOK 132
42 E;Ei;eszizMeHHog https://m.edsoo.ru/7f43af0 2' 1'3
U UX pelieHue 8 2.1.4
3.11
3.1.2
1.1.1
1.1.2
CucremMbl JTUHEHHBIX 1.15
43 HEPaBEHCTB C OJHOMU 1.2.1
MEePEMEHHON U WX 123
petieHue 1.3.2
2.1.2
2.2.1
1.1.3
1.1.6
CHcTeMbl JTHHENHBIX 1.3.3
44 HEPaBEHCTB C OJHOMU 1.34
MEepEMEHHON W HX 2.1.3
perieHne 2.1.4
3.1.1
3.1.2
1.1.3
1.1.6
CucremMbl JTUHEHHBIX 1.3.3
45 HEPAaBEHCTB C OJHOU 1.34
NEPEMEHHON M MX 213
penieHne 2.1.4
3.1.1

3.1.2



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

46

KBanparusie
HEPABEHCTBA
pelieHue

ux

bubnuoreka LHOK
https://m.edsoo.ru/7f43b0
98

111
1.1.2
1.15
121
1.2.3
1.3.2
212
2.2.1

47

KBanpaTtubie
HEpaBEHCTBA
perieHue

ux

bubnuorexa HOK
https://m.edsoo.ru/7f43b2
le

1.13
1.1.6
133
1.34
2.1.3
214
3.11
3.1.2

48

KBagparusie
HEPaBEHCTBA
pelieHue

nux

bubmuorexa HOK
https://m.edsoo.ru/7f43b5
a2

1.1.3
1.1.6
1.3.3
1.34
2.1.3
214
311
3.1.2

49

KBanparusie
HEpaBEHCTBA
pelieHne

nux

1.13
1.1.6
1.3.3
1.34
2.1.3
214
3.11
3.1.2



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2

1.13

116
133
KBanparusie
50 HEpPaBeHCTBA U UX 134
pelieHue 2.1.3
214
311
3.1.2
113
I'padpuueckas 1.1.6
WHTEPIpETaIHs Eubiorexa [TOK 1.3.3
51 HEpaBCHCTB 1 https://m.edsoo.ru/7f43b0 134
CHCTEM HEPaBEHCTB C 2.1.3
98
JIBYMSI 214
NepeMEHHBIMHU 3.1.1
3.1.2
113
I'padpuueckas 1.1.6
MHTEpIIpeTalns 1.3.3
HEPABEHCTB U 1.34
52
CHCTEM HEPaBEHCTB C 2.1.3
TBYMSI 214
NePEMEHHBIMU 3.11
3.1.2
KonTponbHas 3.21
53 pabota TO Teme 3.2.2
"HepaBenctaa" 3.2.3
111
112
KBanpaTtnunas bubnuoteka HOK 115
54 byHkus, e€ rpaduk https://m.edsoo.ru/7f4396 1'2'1
U CBOMCTBA c6 1:2:3

1.3.2



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6

212

2.2.1

1.1.3

1.1.6

1.3.3

KBanpatuunas Bbubmanoreka HOK 134

55 byukius, e€ rpaduk https://m.edso00.ru/7f4398 2' 1'3
U CBOICTBa 42 o

214

3.1.1

3.1.2

1.1.3

1.1.6

1.3.3

KBagparuunas bubnuoreka HOK 134

56 byHKIWM, €€ rpaduk https://m.edsoo0.ru/7f4399 2' 1'3
U CBOMCTBA b4 o

2.1.4

3.1.1

3.1.2

1.1.3

[Tapa6omna, iég
KOOPJIUHATHI bubnuoreka HOK 1'3' 4

57 BEPIIUHBI 1apaboJIbl, https://m.edsoo.ru/7f439e 2'1'3
0oCh CUMMETpHUH b4 T
napaboJIbI 2.14

3.1.1

3.1.2

1.1.3

[Tapabomna, 1.16
KOOPIUHATHI bubnuoteka IHOK | 1.3.3

58 BEPIINHBI TapaboJIbl, https://m.edsoo.ru/7f43a0 | 1.3.4
0Ch CUMMETPHUHU 3a 2.1.3
napaboIbl 214

3.11



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a

3.1.2

1.1.3
[Tapabomna, 1;2
KOOPIUHATHI Bubaunoreka LHOK 1' 3' 4
59 BEPIIHHBI 1apaboJIbl, https://m.edsoo.ru/7f43al 2' 1'3
0oCh ; CUMMETpPUHU ac 514
1apaboJIbI 311
3.1.2
1.1.3
[Tapabona, iég
KOOPIMHATHI Bbubmanoreka LHOK ll 3' 4
60 BEPIIUHBI 1apaboJIbl, https://m.edsoo.ru/7f43a3 2' 1' 3
oCh CUMMETPHUHU le "
6 214
napaboJTbl 311
3.1.2
1.1.3
[Tapaboua, 1%2
KOOPIMHATHI bubmanoreka HOK 1' 3' 4
61 BEPILMHBI TapadoIIbI, https://m.edsoo.ru/7f43a5 2' 1' 3
0oCh CUMMETPUU 26 "
6 214
napadoJIbI 311
3.1.2
1.1.3
1.1.6
[Tapabomna, 133
KOOPJIUHATHI
134
62 BEPILMHBI TapaloJIbl, 213
0oCh ; CUMMETpPUHU 514
napaboJTbI 311

3.1.2



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

1.13

1.1.6

I'paduku  dynkumii: 133

3 | YT Kuy=katb, 13.4
y=k/x, y=x3, y=vx, 2.1.3

y=IX| 214

3.11
3.1.2

1.1.3

1.1.6

['paduku  QyHKIHIA: 1.3.3

64 y = kx, y = kx + b, 1.34
y=k/x, y=x3, y=Vx, 213

y=I| 2.1.4

311
3.1.2

1.1.3

1.1.6

I'paduxn  pyHKIMii: 1.3.3

65 y = kx, y = kx + b, 1.34
y=k/x, y=x3, y=vx, 2.1.3

y=IX| 2.1.4

3.11
3.1.2

1.1.3

1.1.6

I'paduxn  QyHKIMI: 1.3.3

6 | YT Kuy=katb, 13.4
y=k/x, y=x3, y=vx, 213

y=I| 2.1.4

311

3.1.2




1.13

1.1.6
I'paduku  dynkumii: 133
67 y = kx, y = kx + b, 1.34
y=k/x, y=x3, y=vx, 2.1.3
y=IX| 214
3.11
3.1.2
1.13
1.1.6
['paduku  QyHKIHIA: 1.3.3
68 y = kx, y = kx + b, 1.34
y=k/x, y=x3, y=Vx, 213
y=[X| 214
3.11
3.1.2
KontponbHas bubnuorexa I[HOK | 3.2.1
69 pabora 1O  TeMe https://m.edsoo.ru/7f43ab | 3.2.2
"OyHKIIH" 84 3.2.3
1.1.1
1.1.2
. 1.15
IlonsiTne YwncIoBOMU bubnmoreka HOK 121
70 [IOCJIEIOBATEIHHOCT https://m.edsoo0.ru/7f43e6 1'2'3
1 ¢ 1.3.2
2.1.2
2.2.1
3ananue 113
HOCJ‘Ie,ZIOBaTeJ'ILHOCTV BH6IOTexa ITOK 1.1.6
71 " PEKYpPpEHTHON https://m.edsoo.ru/7f43eb 133
dbopmyoit u da 1.34
bopmynoit n-ro = 213
qjIeHa 2.1.4



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
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3.11

3.1.2
111
1.1.2
1.15
Apudmernueckas u bubnmnoreka HOK 121
72 reoMeTpHyecKas https://m.edsoo.ru/7f43ed 1'2'3
IPOrpeccuu e 1'3'2
2.1.2
2.2.1
1.1.3
1.16
1.3.3
Apudmernueckas u bubnmnoreka HOK 134
73 reoMeTpUYecKas https://m.edsoo.ru/7f43f3 2' 1'3
HpOrpeccuu b4 514
3.11
3.1.2
1.13
DopmyIbl n-ro 1.1.6
:H;I&I)?\/IeTquCKoﬁ 5 bubsmorexa HOK igi
74 P . https://m.edsoo.ru/7f43f5 o
r€OMETPUUYECKOU 213
y 3a
MPOTPECCUI, CYMMBI 2.1.4
IIEPBBIX N YJIEHOB 3.11
3.1.2
Dopmysl n-ro 1 12
:HEII(;)?V[eTquCKoﬁ . bubnuoreka HOK | 1.3.3
75 P . https://m.edsoo.ru/7f43ef2 | 1.3.4
reOMEeTPHUYECKOM c 513
MIPOTPECCUM, CYMMBI - 2'1' 4

MEPBLIX N YICHOB

3.11



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
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3.1.2

1.13
Dopmybl n-ro 1.1.6
4jieHa 133
apupMeTUYECKOH U BH6H_HOTeKa HOK 134
76 LSS https://m.edsoo0.ru/7f43f0c 213
MIPOTPECCUI, CYMMBI 6 2.1.4
IEPBBIX N YJIECHOB 3.11
3.1.2
1.1.3
DopmyIbl n-ro 1.1.6
4rieHa 1.3.3
apu@MeTHUecKol Hu BH6H_HOTeKa HOK 1.34
77 FeOMETPHIECKOl https://m.edsoo.ru/7f43f7 213
IPOrpeccuii, CyMMBI 2e 214
MEPBBIX N WICHOB 3.1.1
3.1.2
1.13
Dopmyisl n-ro 1.16
YJieHa 1.3.3
apu(pMeTHYeCKOl U BH6H_HOTeKa HOK 1.34
78 reOMETPHIECKOM https://m.edsoo.ru/7f43f8a 213
IIPOrPeCCUii, CyMMBI L 214
MEPBBIX N YJICHOB 3.11
3.1.2
N3obpaxenue 1.1.3
YJIEHOB 1.1.6
apu(MeTHYECKOH | 133
79 reoMeTpHUUYECcKOi 1.34
nporpeccuit 213
TOYKaMH Ha 2.1.4
KOOPJAMHATHOU 3.1.1
MJIOCKOCTH 3.1.2



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
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80

N3obpaxenue
YJIEHOB
apugMeTHIeCKON
reOMETPUUYECKOMN
IIPOrpeccuit
TOYKAMH Ha
KOOPIAMHATHOM
MJIOCKOCTH

1.1.3
1.1.6
1.3.3
1.34
2.1.3
214
311
3.1.2

81

JInHeHbIH u
SKCIIOHEHITAATLHBIN
pocT

1.13
1.1.6
133
1.34
2.1.3
214
3.11
3.1.2

82

CrnoxHEIe IMPONLCHTHI

bubmuorexa HOK
https://m.edsoo.ru/7f43fe0
e

111
1.1.2
1.15
121
1.2.3
1.3.2
212
2.2.1

83

Ci10XHBIE TPOLICHTHI

bubnuoreka HOK
https://m.edsoo.ru/7f4401
a6

1.13
1.1.6
1.3.3
1.34
2.1.3
214
3.11
3.1.2



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6

KontponbHas 3.21
padora MmO Teme bubnuorexa HOK | 3.2.2
84 "YuCcoBbIe https://m.edso00.ru/7f4404 3.2.3
[IOCJIEI0OBATEILHOCT 8
I/I"
[ToBTOpeHue, 1.13
000011IEHNE u 1.1.6
CHCTEMAaTHU3alIH 1.3.3
3HAHMIA. 3amnuce, 1.34
85 CpaBHCHHE, 2.1.3
JIEWCTBUS C 214
JIEACTBUTEIILHBIMU 3.1.1
YyHCJIaMH, YHCI0Bas 3.1.2
npsiMast
1.1.3
[ToBTOpECHHE, 1.1.6
000011ICcHIE u 1.3.3
86 cUCTEMAaTU3aLUA 1.34
3HaHu#. [IporeHTsl, 2.1.3
OTHOIIICHUS, 214
MIPOTIOPIIUHU 311
3.1.2
1.1.3
IToBTOpEHME, 116
0000mmenne u 1:3:3
cHCTeMaTH3aluA 134
87 3HAHHMH.
2.1.3
Oxpyrnenue,
npuOIIKEeHNe 2.14
OIICHKA , 3.11
3.1.2
[ToBTOpEHHE, bubnuoTteka IHOK | 1.1.3
88 00001IeHIE u https://m.edsoo.ru/7f443b | 1.1.6
CHCTEMAaTH3allHs 12 1.3.3



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12

3HAHUI. Pemenue

1.34

TEKCTOBBIX 3amay 2.1.3
apu(MeTHIECKUM 214
CII0cOO0M 3.1.1
3.1.2
IToBTOpeHue, 112
00001IeHne u 1'3'3
CHUCTEeMaTH3aIUs bubnuorexa HOK 1'3' 4
89 3HaHuMi.  Pemenue https://m.edsoo.ru/7f443c 2'1'3
TEKCTOBBIX 3a/1a4 d4 2' 1' 4
apupMETHUIECKUM 3' 1'1
CIocooom 312
IToBTOpEHME, iig
000011ICHIE " 1'3'3
cUCTEMAaTH3aLUA bubnuoreka LHOK ll 3' 4
90 3HaHuii.  Pemienue https://m.edsoo.ru/7f443fe 2'1'3
TEKCTOBBIX 3a7a4 a 2' 1' 4
apupMeTHIeCKUM 3' 1'1
crocooom 3 1 5
[ToBTOpenue, 113
000061IeHNE u 1.1.6
CHCTEMAaTHU3allHs 1.3.3
3HAHUM. bubnuorexa HOK | 1.3.4
91 [IpeobpazoBanue https://m.edsoo.ru/7f4441 | 2.1.3
anredpanvdecKux ca 2.1.4
BBIpaXECHHUI, 3.11
JIOTTyCTUMBbIE 3.1.2
3HAYEHUS
[ToBTOpEHHE, bubnuoTteka IHOK | 1.1.3
92 00001eHNe u https://m.edsoo.ru/7f4443 | 1.1.6
CHCTEMAaTH3allHs 64 1.3.3



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364

3HAHUMH. 1.34
IIpeoOpazoBanue 2.1.3
anredpanvdecKux 2.1.4
BBIPOKCHHH, 3.1.1
JIOTTyCTUMBbIE 3.1.2
3HAYCHUS
[ToBTOpEHME, 113
00o0mieHne " 1.1.6
CUCTeMaTU3aIHs 133
3HAHUMH. bubnuorexa IHOK | 1.34
93 [Tpeobpa3zoBanue https://m.edsoo.ru/7f4446 | 2.1.3
anredpanvaecKux 2 2.1.4
BBIPOKCHHH, 3.1.1
JIOTTyCTUMBIE 3.1.2
3HAYCHUS
[ToBTOpECHHE, 1.1.3
00o0mIeHne " 1.1.6
cUCTEMAaTU3aLUA 1.3.3
3HAHUH. bubnuorexa I[HOK | 1.34
94 [Ipeobpa3zoBanue https://m.edsoo.ru/7f444a | 2.1.3
anreOpanvyecKux 94 2.1.4
BBIPAXECHUI, 3.11
JIOTTyCTUMBIE 3.1.2
3HauCHUs
[ToBTOpEHME, 113
000011eHNe u 1.1.6
CI/ICTel\faTI/BaI_II/I}I . Eubmoreka [TOK 1.3.3
95 3HaHWi. DyHKIHH: https://m.edsoo.ru/7f444c 134
MOCTPOEHHUE, 213
y 56
CBOIiCcTBa 214
W3YYEHHBIX 311
byHKIMI 3.1.2



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
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https://m.edsoo.ru/7f444a94
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[ToBTOpEHME, 1.13
000011IEHNE u 1.1.6
pemoress 10| 133
96 ) YHIIHH: https://m.edsoo.ru/7f444f e
IIOCTPOEHHUE, 2.1.3
. 44
CBOICTBaA 2.1.4
W3YYEHHBIX 3.11
byHKIMHA 3.1.2
[ToBTOpEHHE, 113
0000111EeH1E 51 1.1.6
s, yw: Butmoreca  LIOK | 13
97 ) YHICHHI: https://m.edsoo.ru/7f4451 | '
MOCTPOCHHUE, 2.1.3
y 6a
CBOICTBa 2.1.4
W3YYEHHBIX 311
GbyHKIUI 3.1.2
[ToBTOpEHwue, 1.1.3
000011IEHNE u 1.1.6
T
98 ) YHICHHH: https://m.edsoo.ru/7f4452 | ;7"
MIOCTPOEHHUE, 2.1.3
y e6
CBOMCTBa 214
M3YYEHHBIX 3.11
byHKIMI 3.1.2
1.1.3
IToBTOpEHME,
1.1.6
o0o001enne " 133
CHCTEMAaTH3aIus Bubmnunoreka HOK 1'3' 4
99 3HAHWIA. https://m.edso0.ru/7f4455 2'1'3
I'paduueckoe 16 2' 1' 4
peneHne ypaBHEeHU! 3'1' 1

N UX CUCTEM

3.1.2
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1.13

IToBTOpEHue, 116
000011IEHNE u 1'3'3
CcUCTEMaTHU3asI pe
100 3HAHUH. 1 %ig
I'paduueckoe 2' l. 4
pelieHue ypaBHEeHUH 3' 1' 1
U UX CUCTEM 3 l 2
" 3.2.1
101 roroad 1 3.2.2
KOHTpOJIbHAS paboTa 3973
O060061IEHNE u
102 CUCTEMATH3ALUI 1
3HAHUU
OBIIEE KOJIMYECTBO
YACOB 10 102

ITPOTPAMME







MMPOBEPSAEMBIE TPEBOBAHHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

7 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble NpeaMeTHBIE Pe3yabTAThl OCBOECHHS] OCHOBHOIi
posep o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTara
1 Uucna 1 BBIYUCIEHUS
11 BemonHsATh, codeTras  yCTHBIE W NUCHBMEHHBICE  IPHUEMBEI,
' apudmeTnyecKre AeMCTBUS C pallMOHAIBHBIMU YHUCIAMHU
Haxomuth  3HaueHusT  YMCIOBBIX  BBIPAKEHUH,  MPUMEHSTH
12 pa3HoOOpa3HbIe CHOCOOBI ¥ MPUEMBI BBIUMCICHHS 3HAYCHUH
' JIpOOHBIX BBIPAKEHUHU, COAEPKAIIUX OOBIKHOBEHHBIE U JIECATUUYHBIE
npobu
[lepexonute OT OAHOM QoOpMBI 3amucH 4YHMCET K JApPYrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH, B OCCKOHCUHYIO
JECATUYHYIO IpO0Bb)
1.4 CpaBHUBATH U YIIOPSAIOYMBATH PAIIMOHAIBHBIE YUCIIA
1.5 OKpyrysTh uncna

BbINONHATE NPUKUAKY UM OLEHKY pe3yJibTaTa BbIYUCIECHUN, OLIEHKY
1.6 3HAYEHUW YUCJIOBBIX BBIPAXKEHHI. BBINOIHATE AEHUCTBUS CO
CTENEHSAMH C HAaTYPAJIbHBIMU MTOKA3aTEISIMU

HpI/IMeHHTL MNPU3HAKU JOCIIMMOCTH, PA3JIOKECHUC Ha MHOXHUTCINU

1.7
HaTypaJIbHbIX YHUCEl
Pemarp mpakTHUKO-OPUEHTHPOBAHHBIE 3a/adM, CBSI3aHHbIE C
OTHOLIEHMEM  BEJIMYMH,  IPONOPLHUOHAIBHOCTBIO  BEJIMYUH,
1.8 MPOLEHTAMH, WHTEPIPETUPOBATh PE3YJIbTAThl pEIIeHUs 3aJady C
y4€TOM OTpaHUYEHUH, CBSA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX
00BEKTOB
2 AnreGpanyeckue BbIpaXeHHs!
21 Hcnonp3oBaTh anredpanyeckyrd TEPMUHOJIOTUIO M CHMBOJIUKY,
IPUMEHSTH €€ B IPOLIECCe OCBOCHMsI yUeOHOro MaTepuaa
29 HaxonnTh 3HaueHuss OYKBEHHBIX BBIPQKEHUH TpU 3aJaHHbBIX
] 3HAYEHUSIX TEPEMEHHBIX
23 BoimonHsaTe mpeoOpazoBaHUs 1I€JIOTO BBIPAKEHHUST B MHOTOWIEH
' NPUBEJICHUEM MOAO0OHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK
BBINOTHATE YMHOKEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOUYJIEHA Ha
2.4 MHOTOYJIEH, MPUMEHATh (GOpMyJbl KBajJpaTa CyMMBbl M KBajapaTa

pa3HOCTH

OcCylecTBIATh  Pa3jOKEHUE MHOIOWIEHOB HAa MHOXHUTEIU C
2.5 MOMOIIbIO BEIHECEHUS 32 CKOOKH O0ILEr0 MHOXKUTEINS, TPYIITUPOBKH
CJIaraeMbIX, MPUMEHEHUs] GOpMYJT COKpaIIEHHOTO YMHOXKEHHUS




26 [TpumeHsTH MpeoOpazoBaHKUs MHOTOWICHOB /IS PEIICHUS Pa3InYHbIX
' 3aJja4 U3 MaTeMaTUKH, CMEKHBIX NIPEIMETOB, 3 peajlbHOW IPAKTUKU
57 Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATYpaJbHBIMHU IOKA3aTEISIMU
' JUIs1 Ipeo0pa3oBaHus BHIpAXKCHUIN
3 YpaBHEHUS ¥ HEPABEHCTBA
Pemate JMHEMHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, ITPUMEHSA
3.1 IpaBUJjIa epexoa OT UCXOAHOIO YPaBHEHUS K PABHOCUIILHOMY €MY.
ITpoBepsiTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensaTe rpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX
] YPaBHEHUH U UX CUCTEM
33 [TonOGupars mnpuMepsl Map YUCEN, SBISIIOIUXCA PELICHUEM
' JMHENHOI0 ypaBHEHUS C IByMsl IEPEMEHHBIMU
CTpouTh B KOOPIAUHATHON TNIOCKOCTH T'paduK JTMHEHHOTO yPaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; MOJIb3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI
pellIeHUs] ypaBHEHUs
35 Pemate cucteMbl JBYX JIMHEHHBIX YpaBHEHUHM C  JByMs
' IIEPEMEHHBIMH, B TOM UYHUCIIE IpaduyecKu
CocTaBiaTh U pelaTh JMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHIA 1O YCIIOBHIO 3a]1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33J1a4yM MOJIy4YEHHbIH pe3yabTar
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaThb Ha KOOPIMHATHOM HPSIMOM TOUYKH, COOTBETCTBYIOILKE
4.1 3aJJaHHBIM KOOpJMHATaM, JIyud, OTPE3KH, UHTEpBAJbI, 3allUChIBAThH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
49 OTtmeuaTb B KOOPAMHATHOM IUIOCKOCTM TOYKM 10 3a/JaHHBIM
' KOOpJAMHATAM
43 Crpouts rpapuku JInHEeHHBIX QyHKUIKNA. CTpoUTh rpaduk QyHKIUH Y
' = x|
OnuceIBaTh ¢ NOMOILIBIO (YHKIUN U3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, pAaCCTOSHHUE, LIEHY, KOJWUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (yHKIMU 10 3HAYEHUIO e€ apryMeHTa
[Tonumatp rpapuyeckuif crnoco0 MpeACTaBIEHUS M aHAIW3a
4.6 uH(pOpMalMK, HM3BJIEKaTh U HHTEPIPETUPOBATH HH(OPMALIHIO U3
rpaMKOB peabHBIX MPOLIECCOB M 3aBUCUMOCTEH
8 KUIACC
Kon .
DOBEDSEMOLD IIpoBepsiemble mnpeaMeTHbIE Pe3yabTAThl OCBOCHHMSI OCHOBHOI
posep o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJibTarTa
1 Uucna u BBIYUCIEHUS
11 Hcnonp3oBaTh  HauyalbHbIE  MPEACTABIEHUS O  MHOXECTBE
] JIECTBUTENIBHBIX YHCEN JUIsl CPABHEHUS!, OKPYIJIEHHSI U BBIUMCIICHUH,




U300paxaTh JEHCTBUTENbHBIC YHCIA TOYKAMH HAa KOOPAMHATHOMN
IPAMOI

1.2

[TpuMeHsTh NOHATHE apU(PMETUYECKOTO KBAaJPAaTHOI'O KOPHS,
HAXOJUTh KBAJpaTHbIE KOPHHU, HCIIONB3Ys MPH HEOOXOAMMOCTH
KAJIBKYJIATOD, BBITIOJIHATD npeoOpa3oBaHus BBIPAXCHU,
COZIepKaIIMX KBaAPaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEN

Hcnonp3oBaTh 3amuch OONBIIMX M MaJbIX YHCEI C IOMOIIBIO
JIECATUYHBIX Ipo0ei u creneHeit yncna 10

AnreGpanyecKkue BbIpaKeHHs

2.1

[IpyuMeHsTh TOHATHE CTENEHU C LIEJbIM MOKa3aTeieM, BBIMOIHSITh
npeoOpa3oBaHMsl BBIPAXKEHUM, COJEpKAIIUX CTENEHU C IIEJIBIM
MOoKa3aTesieM

2.2

BBITIONHATE  TOXKIIECTBEHHBIC IMPE0Opa3OBaHUS  PAMOHAIBHBIX
BBIPQKEHUI HA OCHOBE NpPaBWJI JCHCTBUM HAJl MHOTOYIECHAMH U
anreOpanvdecKuMH JIPOOSMH

2.3

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘IJ'ICH Ha MHOXXUTCIIN

2.4

[TpumeHsTh IpeoOpa30BaHUs BBIPAKECHHUMN ISl PEIICHUST PA3IUYHBIX
3a/1ay U3 MAaTEeMAaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaJTbHON MPAKTUKU

YpaBHEHMs U HEPABEHCTBA

3.1

Pemate JMHENHBIEC, KBaJpAaTHBIC YPaBHEHHUsS W palMOHAJIbHBIC
YPaBHEHUs, CBOASAIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUU C IBYMs
IIEPEMEHHBIMU

3.2

[IpoBOaNUTE DPOCTEHININE HCCICAOBAaHUSA YPAaBHEHUM U CHCTEM
yYpaBHEHMH, B TOM 4YHCI€ C IpPUMEHEHHEeM TrpaduyecKux
IpeJICTaBICHUN (YCTaHABIMBATh, UMEET JIU YPAaBHEHUE UM CUCTEMA
YPaBHEHHH PELIEHUs, €CJIU UMEET, TO CKOJIBKO, U IPOYEE)

3.3

[Tepexoaute OT ciOBeCHOM (OpMYTUPOBKM 3amauun K €€
anreOpanyecKoi MOJENU C MOMOIIBIO COCTABICHUS YpaBHEHUS WIN
CUCTEMBl YPaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥l MOJY4YEHHbIN pe3ynbTar

3.4

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIA CpPABHEHHS,
OLICHKH, pellaTh JIMHEHHbIC HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX
CHUCTEMBI, 1aBaTh IPAPUUECKYIO MILTIOCTPALIUIO MHOYKECTBA PEIICHUIA
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIMHU

4.1

[ToHumMaTh M HCIONB30BaTh (DYHKIMOHAIBHBIE IMOHATUS U S3BIK
(TepMHUHBI, CHUMBOJMYECKHE OOO3HAUEHHUS), ONPENENATh 3HAYCHHE
(YHKIMU 110 3HAYEHUIO apryMEHTa, ONpeNeNiaTh CBOMCTBA (yHKIIUU
1o e€ rpaduKy

4.2

k/x

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIHMHI BHUJA:
y=k/x

1<




, Y =X% y =X°, y = [X|, onmucBIBaTh CBOMCTBA YHCIOBOH (QYHKIMU IO €€
rpaduky

9 KVIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE pPe3yabTAThl OCBOCHHMS OCHOBHOM
poBep 00pa3oBaTe/IbHOM POIrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJibTarTa
1 Uucna u BBIYUCIECHUS
11 CpaBHUBaATh U YHOPSAAOYMBATh PAllMOHAIBHBIE U MppallMOHAIbHbBIE
' quCiIa
Beinonsate apudmMeTnueckue AeHCTBY C palliOHAIbHBIMU YUCIIAMH,
1.2 coueTasi yCTHbIE M TUCbMEHHbBIE TPUEMBI, BBIMOJIHATH BEIUMCICHUS C
VPPaLMOHAIBHBIMU YHCIAMU
13 HaxonuTs 3Ha4eHHs CTENEHEN C LENBIMU IOKa3aTeNIIMU U KOPHEH,
' BBIUMCIISITh 3HAYEHHSI YUCIIOBBIX BhIPAXKEHUM
14 OkpyrisiThb  JEUCTBUTENbHBIE YMCIA, BBIIOJHATH  MPUKUIKY
] pe3yJIbTaTa BBIYMCICHUHN, OLEHKY YHCIIOBBIX BHIPAKEHUN
2 VYpaBHEHHUsI U HEPABEHCTBA
21 Pemare JsMHENHBIE M KBaJpaTHbIE YPAaBHEHMS, YypaBHEHUS,
' CBOJISILIIMECS] K HUM, IPOCTeNIINE IpOOHO-pallMOHAIbHbIC YPABHEHHUS
Pemate cucteMsl IBYX JIMHEMHBIX YPAaBHEHUH C IBYMSI [IEPEMEHHBIMU
2.2 U CHCTEMBbl JABYX YPaBHEHMH, B KOTOPBIX OIHO YPAaBHEHHE HE
ABJIIETCS JIMHEWHBIM
Pemate TekcTOBBIE 3a7aUK aNTeOpanYECKUM CIIOCOOOM C TTIOMOIIBIO
2.3 COCTaBJICHUS] YPAaBHEHHS WM CHCTEMBI ABYX YPAaBHEHHMH C IBYMs
IEPEMEHHBIMU
[IpoBOINTE TPOCTEHININE WCCICAOBAaHUS YPAaBHEHHM W CHUCTEM
24 yYpaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEeM TrpaduyecKux
MpeJICTaBICHUI (HalpuMep, YCTaHaBIMBaTh, UMEET JIM ypaBHEHHE
WIN CHCTEMa YpaBHEHHH pelleHns, eClIM UMEET, TO CKOJIBKO)
Pemars nuHEHBIE HEPAaBEHCTBA, KBaJpaTHHIE HEPABEHCTBA,
2.5 n300paxkaTh pelIeHNe HEPaBEHCTB Ha YNCIOBOM MPSIMOM, 3alMChIBATh
pEILIEHUE C IOMOIIBIO CUMBOJIOB
Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
26 BKJIIOUAIOIIME KBAJIpPAaTHOE HEPAaBEHCTBO, M300pa)kaTh pelIEHUE
' CHUCTEMBI HEPABEHCTB Ha YMCIIOBOM MPSAMOMH, 3allUChIBATH PELICHHE C
MTOMOUIbIO CUMBOJIOB
2.7 Hcnonbp30BaTh HEPABEHCTBA MTPH PEIICHUN PA3IMYHBIX 3a7a4
3 OyHKIIH
PacnosnaBate  QyHKUMHM ~ u3y4eHHBIX  BHUJOB.  lloka3biBaTh
CXEMAaTUYECKH PACMOJIOKEHUE Ha KOOPAMHATHOM IIJIOCKOCTH
3.1 rpapukoB QyHkumid Buga: y=kx, y=kx+b, y=k/X, y=ax?+bx+c, B
3aBUCUMOCTH OT 3HaueHUH K03((UIIMEHTOB, OMMCHIBATH CBOMCTBA
byHKIMIA




IToka3pIBaTh CXEMaTHUECKH PACIIOJIOKCHHUEC Ha KOOpHHHaTHOﬁ

3.2 IJIOCKOCTH TpadukoB GyHKIUK Buga y = VX, Y = [X| U ONKHCHIBATH
cBO¥iCcTBA PYHKIUH
Crpouth M H300paXaTb CXEMAaTUYECKU TpadUKU KBaJAPATUIHBIX
3.3 (GYHKIMA, OMUCHIBATH CBOMCTBA KBAaJPAaTUYHBIX (YHKIHUHA IO HX
rpadukam
Pacrnio3HaBaTh KBagpaTH4HyIO (YHKIHIO TO (Qopmylie, TPUBOAUTH
3.4 MpUMEpPBl KBaIPATUYHBIX (YHKIUNA W3 PEaTbHON >KU3HU, (PU3UKH,
reOMETPHUH
4 Apudmernueckas 1 reOMETpUIECcKas IpOrpeccuu
41 PacrniozHaBaTh apu(MeETHUECKYI0 M T€OMETPHYECKYIO IMPOTrPEecCUr
' IIPU pa3HbIX C0co0ax 3aaHus
BbINONMHATE BBIYMCIIEHUS C HCIOJBb30BaHHEM (GopMyn N-ro ujieHa
4.2 apupMeTUYECKON U T€OMETPUUYECKON MPOTrPECCUii, CyMMBI MIEPBBIX N
YJICHOB
43 H300paxaTh  ujeHbl  IOCIEAOBAaTEIBHOCTH  TOYKAMU  Ha
' KOOPJIMHATHOMU TIJIOCKOCTH
Pemrate 3a1a4n, CBsI3aHHBIE C YMCIOBBIMH ITOCIIEAOBATEILHOCTSIMY, B
4.4 TOM 4YHWCJI€ 33Jauyd U3 pealbHOM JKW3HM (C UCHOJIH30BAHUEM

KaJIbKYJISITOPa, THU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS

1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATUUYHBIE, MIEPEX0]l OT OJHOM (OpMBI 3amucu

11 npobeit k apyroil. IloHsTHE palMOHANBHOIO YHMCia, 3alUCh, CPABHEHUE,
YIOPSAAOYMBAHUE PALMOHAIBHBIX YHCEI

12 Apudmernueckue AelCTBU C pallMOHAIBHBIMU YKcIaMy. Perienue 3agay u3
pearbHON MPAaKTUKU HA YaCTH, HA IpOOH

13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: ONpeAeieHHe, Mpeodpa3oBaHUe
BBIpQ)XEHUI Ha OCHOBE ONPE/IETICHNUS, 3aUCh OOJIBLINX YHCEell

14 IIponeHTsl, 3auCch MPOLEHTOB B BUAE APOOU U JpoOu B BHUJE IPOLIEHTOB.
Tpu ocHOBHBIE 3a/1a4K HA IPOLIEHTHI, PEIICHUE 33/1a4 U3 peaIbHON PAKTUKU

15 [Ipumenenne npPU3HAKOB JIEIMMOCTH, pAa3jOKEHUE Ha MHOMKUTEIU
HaTypaJIbHbBIX YHCEI

16 PeanbHple  3aBHUcHMOCTHM, B TOM 4YMcie TIpsiMas M oOpaTHas
IPONOPLIMOHAIIBHOCTH

2 AnrebpanyecKkie BEIpaKCHUs

21 [IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JloImycTUMBIE
3HAYEHUS TIEPEMEHHBIX

29 IIpencraBneHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHJE (DOPMYIIBL.
Brruucnenus mo popmynam

23 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXEHHH, TOXIAECTBEHHO paBHBIE
BBIPAKECHUS

2.4 CBoJicTBa CTENIEHU C HATYPAJIBHBIM [T0KA3aTEIEM

25 OpnowieHbl 1 MHOTOWIeHBI. CTeneHb MHOTOWIeHa. Cll0)KeHHE, BEIYUTaHUE,
YMHOKE€HHE MHOTOYJIEHOB
@opMysbl  COKPALIEHHOTO YMHOXEHHS: KBagpaT CyMMbl M KBajapar

2.6 pazHoctH. dDopMyiia pa3HOCTH KBaapaToB. Pa3iojkeHne MHOTOYJIEHOB Ha
MHOXKHUTEN

3 YpaBHEeHUS

31 YpaBHEHHE, KOpPEHb YPaBHEHH, IpaBAIa npeoOpa3oBaHusl YpaBHEHUS,
PaBHOCHJIBHOCTb YPAaBHEHUN

32 JInneliHOE ypaBHEHHE C ouz[Hoﬁ nepeMeH}zoﬁ, YHUCJIO KOPHEH JIMHEWHOIO
YpaBHEHHUSI, pellIeHUE JIMHEHHBIX YpaBHEHHH

33 Cocrasrnenue ypaBHeEmﬁ M0 YCJIOBHIO 3a7a4M. PereHne TeKCTOBBIX 3a7a4 C
IIOMOUIBIO YPaBHEHUN

3.4 JIuHeltHOE ypaBHEHUE C ABYMS IEPEMEHHBIMHU U €ro IpaduK
Cucrema OByX JIMHENHBIX ypaBHEHUH C JBYMs IIEPEMEHHBIMH. PemieHune

3.5 CHCTEM ypaBHEHUH cr1ocOOOM MoIcTaHOBKU. [IprMepsI pelieHust TEKCTOBbIX
3a]1a4 ¢ NOMOUIbIO CUCTEM YpaBHEHUN

4 Koopaunats! u rpaduku. yHKuuu




4.1 KoopaunaTa Touku Ha npsiMoi

4.2 qucnmfme IIPOMEXKYTKH. PaccTostHue Mex 1y 1ByMsi TOUKaMU KOOPJAMHATHON
IpSIMOi

43 [IpsimoyrosbHas CHCTEMa KOOPAHHAT, OCH Ox u Oy. AOcuucca u opauHara
TOYKU Ha KOOPAWHATHOH MIOCKOCTH

44 [Tpumepsl Fp%(l)I/IKOB, 3agaHHbIX (opMmynaMu. Urenue rpadukoB peabHbIX
3aBUCUMOCTEH

4.5 [Tonstue pynkmuu. I'paduk Gynkuu. CoricTBa pyHKIUH

4.6 Jlunetinas pynkmus, e€ rpaduk. ['paduk Gynkmm y = [x|

47 Fpa(blzlqeci(oe pellIeHUE JIMHEMHBIX YpaBHEHUM W CHUCTEM JIMHEHHBIX
ypaBHEHUH

8 KJIACC

Kon IIpoBepsieMblii 3J1€MEHT COJEePKAHMS

1 Yucna u BBIYMCICHUS

11 KBagpatHbiii kopeHb u3 uucna. [loHstue 00 HppalMOHAIBHOM YHCIIE.
JlecsTHUHBIC TPUOJIMKESHUS] MPPALMOHATBHBIX YHCEI
CpoiicTBa apupMEeTHYECKHX KBAJPATHBIX KOPHEH M WX NPUMEHEHHE K

1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpQ)KEHU I u BBIUUCIICHUSIM.
JlelicTBUTENIbHBIC YKCIIa

1.3 CreneHs C 11eJIbIM TTOKa3areseM U e€ cBoiicTBa. CTaHmapTHas 3aluch YuCiia

2 Anrebpanyeckie BEIpaKCHHUs

21 KBagparsslii TpE€XwieH, pa3joKEHHE KBAJPATHOrO TpEX4YIEHAa Ha
MHOXKHUTEIN

2.2 Anrebpanyeckast ;podb. OCHOBHOE CBOHMCTBO ayireOpanyeckoi Apoou

2.3 CrnoxeHue, BBlUMTaHHE, YMHOXKEHHE, JIeIeHUe anredpandeckux JIpoodei

2.4 ParoHanbHble BEIpaXKEHUS M UX ITpeoOpa3oBaHue

3 YpaBHEHUs U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHue, (opMyna KOpHEHl KBaJpaTHOIO YypaBHEHHS.
Teopema Buera

3.2 Pemrenne ypaBHeHUH, CBOASAIMXCS K JIMHEWHBIM U KBaJAPATHBIM

3.3 [Tpocreiimme ApoOHO-palMOHATBHbBIE YPAaBHEHHS
I'paduueckas mHTEpIIpETAIUS YpaBHEHHUH C IBYMsI IEPEMEHHBIMU M CUCTEM

3.4 JMHEWHBIX YPaBHEHUH C IByMs MepeMeHHbIMU. [IpuMepsl pelenus cuctem
HEJIMHEHHBIX YPaBHEHUH C TBYMS IEPEMEHHBIMH

3.5 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrmocoOoM

3.6 UncioBbie HEPAaBEHCTBA U X CBOWCTBA

3.7 HepaBeHCTBO ¢ 01HOV ITEpEMEHHON

3.8 PaBHOCHIIBHOCTh HEPABEHCTB

3.9 JIuHeliHbIe HEPaBEHCTBA C OJTHOM MEPEMEHHOMN

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON

4 DyHKIIUA




41 [Monarue ¢ynknuu. OOnacTe ompeneneHuss W MHOXECTBO 3HAYCHUH
dbyakumunr. CriocoObl 3a1aHus HYHKIHHA

4.2 I'paduk Gynkuu. Yrenue cBoiicTB hyHKImM no e€ rpaduxy

4.3 [Tpumeps! rpadukoB PyHKITHH, OTPAXKAIOIMIUX PEATbHBIE TPOILIECCHI

44 @OyHKIUY, ONUCHIBAIOUIME MPAMYHO M OOpaTHYIO HPONOPLHUOHAIBHBIC

3aBHCUMOCTH, UX IrpaduKu

4.5 OyHKIUU y =x? y = x?

4.6 Oynkimn y = X, Y = |x]

4.7 I'paduueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUIN

9 KUIACC

Kon IIpoBepsieMblii 2JIEMEHT COJIePKAHUS

1 Yucna ¥ BBIYUCICHUS

11 PanmonanbHple uKcia, UPPALMOHATIBHBIE YMCIA, KOHEYHbIE U OECKOHEYHBIE
JIECATHUYHbIE TPOOH
MHOXECTBO  NEHUCTBUTEIBHBIX  4YMCEN, JEHCTBHUTEIBHBIE 4YHUCIA  KaK

19 OeCKOHEUHbIE JeCATHIHbIE npodu. B3aumMHO OJHO3HAa4YHOE COOTBETCTBUE
MEXIy MHOXECTBOM JICHCTBUTEIBHBIX YHCEN M KOOPAWHATHOH MPSIMOI.
CpaBHeHUE 1eHCTBUTENbHBIX YHCEI

1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npulnuxeHus, oueHKU. PazMepbl 00bEeKTOB OKPYKaIOIIEro MHUPA,

14 JUTMTENIFHOCTh TIPOLIECCOB B OKpyXxaromeMm mupe. [Tpubmmxénnoe 3HaueHue
BEJIMYMHBI, TOUHOCTH NpuOIkeHust. Okpyrienue yncen. [Ipukuaka u oneHka
pE3yIbTATOB BHIYHUCICHUIN

2 YpaBHEeHUs 1 HEpaBEHCTBA

2.1 YpaBHEHUsI C OJJHOM TEepEMEHHON

2.2 JInneliHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIIMXCS K TMHEHHBIM

2.3 KBagparHoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K KBaIPAaTHBIM

24 EHKB"az[pavTHoe YPaBHCHHC. [IpuMepsl pelieHHs ypaBHEHUM TpPETbeW U
4yeTBEPTOM cTeneHel pa3aokKeHHeM Ha MHOXKHUTEIH

2.5 Pemenue 1po6HO-paliMOHANIBHBIX YpaBHEHHH

2.6 CucreMbl ypaBHEHUH

2.7 YpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk

2.8 Penienune cucrem JBYX JIMHEHHBIX YpaBHEHUH C ABYMs IEpEMEHHBIMU

29 PemeHvI/Ie CHCTEM JIByX ypaBHEHMH, OJJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOU CTETIEHU

2.10 ['padrueckasi HHTEPIIPETAIs CHCTEMBI YPaBHEHHH ¢ IBYMs TIEpEMEHHBIMHA

2.11 PenieHne TeKCTOBBIX 3ajjau aJIredpandeckium crnocoOom

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Periennie TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHON

2.14 Penienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM

2.15 KBanpaTHble HepaBEeHCTBA




['paduueckast MHTEpIIpEeTAllUs] HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

2.16
HepEMEHHbIMU

3 DyHKIHUH

31 KBangpatuunas ¢ynkuus, e€ rpagux u cBoiicta. IlapabGoisia, KOOpIUHATEI
BEPIINHBI 1apaldoJibl, OCh CHMMETPUU MapadoIbl

3.2 I'paduku Gynkimid y=Kx, y=kx+b u ux coiicra

3.3 I'pacduku Gynkumii y=k/X, y = x° u ux coiicra

3.4 I'paduxu QyHKIMIA , M UX CBOICTBA

4 UmcaoBbIe MOCIEI0BATEIBHOCTH

41 Omnpenenenue U crocoObl 33JaHUs YUCIOBBIX TOCIIEAOBAaTENIbHOCTEH. 3a1aHue
110CJIEI0BATENbHOCTH PEKYPPEHTHOM (hopMysioii 1 popMyIioif N-ro yieHa

49 Apudmernueckas mnporpeccus. DopMynel N-ro uieHa apuPMETHYECKOH
IPOTPECCUU, CYMMBI NIEPBBIX N YJICHOB

43 I'eomerpuueckas mnporpeccus. Popmysbl N-TO  4YI€HA T'€OMETPUUYECKOMN
IPOTPECCUH, CYMMBI NIEPBBIX N UJICHOB

44 N300pakeHre wieHOB apu(METHYECKOW U TeOMETpPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JINHEWHBIN U SKCIOHEHIIMAJIBHBINA POCT

4.5 C1okHbI€ IPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOWM OBPA3OBATEJBHOM IPOIPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUSI K TNPeIMETHBIM pe3yJbTaTam
NMPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOIO
TpeOoBaHusl o0mmero oopasosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, IOJMHOXECTBO,
ONEpalMKy HaJ MHOXECTBAMH;, YMEHHUE OIEPUPOBATH IOHATUAMM:
1 rpad, cBA3HBIN rpad, AepeBo, UK, MPUMEHATh UX MPH PEIICHUN
3aJa4; yYMEHHE HCIIOJIb30BaTh TIpaduyeckoe MpeAcTaBIeHUE
MHO’KECTB JUIsl OIKCAHUS PEABHBIX IPOLIECCOB M SBICHUM, NpHU
pEIlIeHUH 337124 U3 IPYTUX y4eOHbIX MPEIMETOB

YMeHue OIICPUPOBATDL INTOHATHUAMM: OIIPCACICHUEC, aKCHOMA, TCOpEMA,
2 A0Ka3aTCjIbCTBO, YMCHHC pacClioO3HaBaTb HWCTHUHHBLIC W JIOXKHBIC
BbBICKA3bIBAHUA, IMPUBOJUTDL IIPUMEPBI U KOHTPIIPUMCEPLI, CTPOUTH
BBICKA3bIBAHWA U OTPUILIAHUA BBICKA3bIBaHUI

YMeHne onepupoBaTh MOHATUSIMU: HAaTypaJIbHOE YUCIIO, TPOCTOE U
COCTaBHOE YHCIJIO, JEIUMOCTh HATYpaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO, MOAYJIb YMCiIa, OOBIKHOBEHHAS IPOOh U
JecsTHYHas ApoOb, CTaHIAPTHBIN BUJ YUCIIA, PAIMOHATILHOE YUCIIO,
3 UppaIMOHAIbHOE YHCIIO, apu(PMETHYEeCKUH KBaJIpaTHBIA KOPEHB;
YMEHUE BBINOJHATH JEHCTBUA C YWUCIAMU, CpPaBHUBAaTh U
YOOPSAIOYMBATh YHUCJA, NPEACTaBIATh YHUCIA HA KOOPAUHATHOMN
NpsIMOM, OKPYIJVISATh YHUCIA; YMEHUE JeNaTb NPUKUIKY U OLEHKY
pe3yJbTaTa BEIYMCIEHUN

YMeHue onepupoBaTh NOHATUSIMHU: CTENEHb C IEJIBIM MOKa3aTelleM,
apudMeTHUeCKUI KBaIpaTHbIM KOPEHb, MHOTOUJIEH, alredpandeckas
Ipo0b, TOXJECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTeneH!
4 Oousibllle €AMHHUILBI; YMEHHE BBINOJIHATH pacy€Thl MO (Qopmynam,
npeoOpa3oBaHus LENbIX, APOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHIMM, pa3I0KEHUE MHOTOYJIEHAa HA MHOYKUTEINH, B
TOM YHCJIE€ C HCHOJIb30BaHHMEM (GOPMYJ Pa3HOCTU KBAAPaTOB U
KBaJ[paTa CyMMbI M Pa3HOCTH

YMeHue onepupoBaTh NOHATUSIMU: YUCIOBOE PABEHCTBO, yPaBHEHUE
C OJHOW IIEpEMEHHOM, 4YHMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE pellaTh JUHENHBIE U KBAaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHS C OJIHOW MEPEMEHHOM, CUCTEMBI
5 JBYX JTMHEMHBIX YPaBHEHUH, INHEITHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMN
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIICHNH 3aa4 U3 APYTUX [IPEIMETOB
U TPaKTUYECKUX 3ajay; YMEHHE HCII0JIb30BaTh KOOPAUHATHYIO
OPSAMYI0 U KOOPJMHATHYIO TUIOCKOCTh JUISI M300paKeHHs pelieHnit
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, rpapuk (yHKUIHH,
6 HYIM (QYHKIUH, NPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOosblllee U HaUMEHbIlee 3HAYCHUS
byHKLIUY; YMEHHE OIIEpUpPOBATH MOHATHIMU: npsiMast




IPOTNIOPIMOHATIBHOCTD, JINHEHHAs (PYHKIUS, KBaJpaTU4Has QyHKIIHS,
oOpaTHas NPONOPHUOHAIBHOCTH, IMapadoia, TrUrepOoNa; yMEHHE
cTpouth rpaduku  QYHKIUH, HMCIONB30BaTh TpapuKu Ui
OIIpEJIeTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, U pELIeHUs
3a7a4 U3 APYrux y4yeOHBIX MPEIMETOB M peabHON KU3HH; YMEHUE
BBIpAXaTh OPMyJIaMU 3aBHCUMOCTH MEKAY BETHYHHAMH

Ymenue ONEpUPOBATh  MOHITUSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass U TeOMETpUYecKas MpPOTPecCud;  YMEHHE
MCIIOJIb30BaTh CBOWMCTBA MOCJEI0BATEIBHOCTEH, (hOPMYIIBI CYMMBI U
o0LIero ujaeHa Npu pPelIeHUH 3a/1ad, B TOM YHCIIe 33]a4 U3 APYTux
yueOHBIX IPEIMETOB U PEaTbHOM KUZHU

VYMeHue pemaTh 3aJjaud pa3HbIX TUIOB (B TOM YMCJIE€ Ha IPOLEHTHI,
JOJM W 4YacTH, IBIKEHHE, paboTy, LEHy TOBapOB U CTOMMOCTH
IOKYIIOK U YCJIYT, HaJIOT'H, 33714y U3 00JIaCTH yIpaBJIE€HUS JTUYHBIMU
U CeMEWHbIMH (HHAHCAMM); YMEHHE COCTaBJSTh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbI II0 YCIOBUIO 3a1auy,
UCCIIEI0BATh IIOJY4YEHHOE PEIICHUE U OLIEHUBATh IIPABIONIOA00HOCTh
IIOJIYYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh NOHATUAMU: QUTypa, TOUKA, OTPE30K, MpsMas,
oy, JIOMaHas, yroi, MHOT'OYTI'OJIbHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYrOJbHUKH,
IPSIMOYTOJIBHBIN TPEYroJbHUK, MEIuaHa, OMCCEKTpuca U BBICOTA
TPEYroJbHUKA,  YeTBIPEXYTONBbHUK,  MapajuielorpaMM,  pomo,
IpSIMOYTOJIBHUK,  KBapaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (QUrypamu;
YMEHME pellaTh 3a/1a4d, B TOM YHCII€ U3 ITOBCEIHEBHOW JKM3HU, Ha
HaXO0XKJICHHE T€OMETPHUECKUX BEJIUYMH C IPUMEHEHUEM M3yYEHHBIX
CBOMCTB puryp u ¢pakron

10

YMeHue omnepupoBaTh MOHATUSMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaJlIeIbHOCTh U MEPIEHAUKYISPHOCTD IPSIMBIX,
YIoa MEXAY MpsSMBIMU, IEPIEHIUKYISP, HAKIOHHAS, IPOEKIMS,
nogobue  ¢uryp, MOA0OHBIE  TPEYroJdbHMKH,  CHUMMETpUs
OTHOCHUTEJIBHO TOYKHM M NPSAMOW; YMEHHME PACIIO3HABATh PABEHCTBO,
CUMMETpUIO U mojpobue  ¢uryp,  HapauielbHOCTh U
NEPIEHAUKYISIPHOCTD IPSIMBIX B OKPYKAKOLIEM MUPE

11

YMeHne omnepupoBaTh TOHSATHUAMH: JUIMHA, PACCTOSIHUE, YTrOJ
(BemuyMHA yTiia, CHHYC U KOCHHYC yIJIa TPEYroJIbHUKA), MO Ib;
yMEHUE OLICHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE MPHUMEHITh (OPMYyNbl TMEpUMETpa U TIIIOLIAAH
MHOTOYTOJIBHUKOB, JJIMHBI OKPYXHOCTH M TUIOMIAAN Kpyra, oObeMa
MPSIMOYTOJIBHOTO TMapajliejenunea; yMeHUe IpUMEHSATh MPU3HAKU
PaBEHCTBa TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJbHUKA,
teopemy [ludaropa, TpUroHOMETpHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITIOMIAACH

12

VYMenue wu3o0pakaTh IUIOCKME QUIYphl HW HMX KOMOMHAIIWH,
IPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C MOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CHUMBOJIBHOMY ONMCAHUIO




13

YMeHue omnepupoBaTh MOHSTHSAMHU: MPAMOYTOJbHAs CHCTEMa
KOOpJMHAT, KOOPJIMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEJICHHE BEKTOpa Ha YHUCJIO, CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MIPE/ACTABJICHUS JAaHHBIX U PEIICHUsS 3a7a4, B TOM YHUCIE U3 JPYIHX
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M KPYTrOBBIE
qUarpaMMbl, TaOJMIBI, cpenHee apupMETHYECKoe, MeauaHa,
HauOoJIplllee U HaUMMEHbIIee 3HAYEeHUs, pa3Max YMCIOBOIO HAbOpa;
YMEHUE W3BJIEKATh, MHTEPIPETUPOBATH U  MPeoOpa3oBHIBATH
MHpOPMaLIMIO, MPEICTaBIEHHYI0 B TabiuIax M Ha JuarpaMmmax,
OTpaKarolllyl0 CBOMCTBA U XapaKTEPUCTUKU PEATBHBIX MPOLIECCOB U
SBJICHUH; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBl B
OKpYXKarolleM MUpe

15

YMeHue onepupoBarh MOHATUSAMU: CIy4YalHBIA ONBIT (CIIy4alHbIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIH KMCXO.)
CIIy9aifHOTO OIBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIIyYaWHBIX COOBITHI B OIBITax C
PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHUSIMH, YMEHHE pellaTh
3aJja4d METOJOM OpPraHM30BAaHHOTO mepedopa M C MCIOIb30BAHUEM
npaBUia YMHOXCHHS; YMEHHE OICHHBATh BEPOSTHOCTH PEaTbHBIX
COOBITHIA U SBICHUH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYKAIOIIEM MHPE H B JKU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEI M €70 POJIBIO B MACCOBBIX SIBICHHSIX

16

YMenue BbIOMpaTh MOIXOASIINNA W3YYCHHBIH METOJ JJIsl PEIICHUS
3a71a4M, MPUBOJAUTH IPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMATUKHU
B HCKYCCTBE, OIMCBHIBATh OTAEJIBHBIC BBIIAIOLINECS PE3YyJIbTaThI,
MOJYyYECHHBIE B XOJI€ PA3BUTUS MAaTEMATHUKH KaK HayKH, TPUBOJUTH
IPUMEPBl  MAaTEMATHUYECKUX OTKPBITHM M HUX  aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHOW HCTOPHUH




INIEPEYEHb DJJIEMEHTOB COJIEPXAHUSA, INPOBEPAEMBIX HA OI'2 IIO
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BIYUCIICHUS

1.1 Hatypasbnble u nesble uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHUCe

19 OOBIKHOBEHHbIE UM JECATUYHBIE  JpOOH, TMPOLEHTH, OECKOHEUHbIE
MIEPHOINYECKHE IPOOH

13 PanmonaneHpie uncna. Apudmernyeckue omepanud ¢ parMoHaIbHBIMHU
YyHCIIaMU

14 JelictButenbHble uynciaa. ApudMeTHYecKrue orepanuu ¢ JACHCTBUTEILHBIMHU
YHUCIAMU

15 [TpubnmxEHHBIC BBIMCICHUS, TPAaBUIA OKPYIICHHUS, NPUKHAKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN

2 AnreGpanyecKkue BhIPAKECHH

2.1 bykBeHHbIE BbIpaskeHU (BBIPAKEHHSI C IEPEMEHHBIMH )

29 Crenenb ¢ nenbiM mokazatesneM. CTeneHb C palMOHATIbHBIM MOKa3aTeNeM.
CBoiicTBa CTENEHU

2.3 MHorousIeHbI

2.4 AnrebGpanyeckas Apoob

25 Apudpmernueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JleiictBus ¢
apuQMeTHUECKUMHU KOPHSIMH HATypaJIbHON CTEICHH

3 YpaBHEeHMs 1 HEPABEHCTBA

31 [enbie I/IvL[pOGHO-paI_II/IOHaJIBHBIe ypaBHeHUsl. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUU

39 Llensie 1 IpoOHO-panoHabHBIE HEepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB

3.3 Pemienue TeKCTOBBIX 3aa4

4 YucnoBble MOCIEI0BATENHHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN

49 ApudmeTrndeckas U TeomeTrpuyeckas mporpeccun. Dopmyna CIOXKHBIX
IPOIICHTOB

5 DyHKIUH
OyHkusg, cnocodsl 3amanus ¢QyHkiuuud. ['padux  dyaxkmum. Oobnacts
ompezeNieHus: U MHOXKeCTBO 3HaueHn i ¢pyHkiun. Hynu ¢yukuun. [TpomexxyTku

5.1. 3HAKOITOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIMU. MakCHMyMBI U
MUHUMYMBI (yHKIIMU. Hanbonbpiiee u HauMeHbllee 3HaueHHE (DYHKIMU Ha
IPOMEKYTKE

6 KoopanHatsl Ha IPsIMON U MIJIOCKOCTH

6.1 KoopaunarHas npsimast

6.2 JlexapToBbl KOOPJIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 ["'eomeTpryeckue GUrypsl 1 X CBOMCTBA




7.2 TpeyronbHUK

7.3 MHOroyrojabHUKU

7.4 OKpy’>KHOCTb U KpYyT

7.5 M3MepeHne reoMeTpuuecKiX BEIUYNH
7.6 BekTophl Ha VIOCKOCTH

8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB

8.3 KombunaTtopuka

8.4 MHoecTBa

8.5 I'padsl
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