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MNOACHUTEJIbHAS 3AIIMCKA

Pabouast mporpamma yueOHOTO Kypca «Anredpa u Hadaia MaTeMaTHYECKOTO
aHanm3a» 0a30BOTO ypoBHsA s oOywaromuxcs 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C yY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEIBSIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAJAHUIUNA POCCUHCKOTO
oOpazoBanusi. Peanmuzanusi mporpaMMbl OOECIEUYMBAET OBJAJICHUE KIIIOYEBBIMU
KOMITETCHIIUSIMH, COCTABJISTFOIIIIMH OCHOBY JIJISI CAMOPAa3BUTHS W HEMPEPHIBHOTO
0o0pa3oBaHusl, LIETOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JTUYHOCTH O0YJAIOIIIUXCSI.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauana MaTeMaTHYECKOTO aHAIIU3a» SIBIAECTCS OAHUM W3
HauOojiee 3HAYMMBIX B MpOorpaMMe CTapliedl IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH O0OECNEeYMBACT WHCTPYMEHTAJIbHYIO 0a3y Uil H3y4YEeHHUS BCeEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JAPYroil CTOpOHBI, (OPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllMXCs Ha YPOBHE, HEOOXOIMMOM JUIsl OCBOCHUS
KypcoB WH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPHUM, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca Yy4alllMecs OBJIAJ€BAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KoTopas (popMynupyeT CBOU JOCTUKEHUS B MaTeMaTHUeCKoil (popme.

Kypc anreOpbl 1 Hauam MaTeMaTUYECKOTO aHANIM3a 3aKJIaJblBAET OCHOBY JJIs
YCIEUIHOTO OBJIQJIeHUs] 3aKoHaMu (U3UKH, XHUMHUH, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMUKM M OOIIECTBEHHOM JKHU3HHU, IMO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HHU. B TOXXe BpeMsi OBJIaJicHUE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTUMHU MATEMAaTUYECKUMU KOHCTPYKIIUSAMHU
pa3BUBaeT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTh
YTBEPKIEHHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHajoruto, popMHUpyeT KpeaTUBHOE U KPUTUUECKOE MbllIeHHe. B xo1e uzydyeHus
anreOpbl M HayaJl MaTEMAaTHYECKOrO aHajn3a B CTapIlied IIKOJIE Yydaliuecs
MOJy4alOT HOBBIM OIBIT pEHIeHUs NPUKIAIHBIX 3aJlady, CaMOCTOSATEIBHOTO
MOCTPOCHUSI MATEMaTUYECKUX MOJIeNIe peajbHbIX CUTYyalluid W HHTEPIPETALHU
MOJYYEHHBIX  PEIICHUH, 3HAKOMSTCSI C  [pUMEpaMH  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH B TMPHUPOJE, HAYKE M B HCKYCCTBE, C BBIIAIOUIUMHUCS
MaTeMaTUYECKUMU OTKPBITHUSIMUA U UX aBTOPAMH.

Kypc oOnamaer 3HaYMTENbHBIM BOCIUTATENIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYHOIIUN (HhOPMHUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHMS, TaK U 4epe3 crneruduKy ydeOHOU AesTeNbHOCTH,



TpeOyrolen CaMOCTOSITEIIBHOCTH, aAKKypaTHOCTH, MPOJOJKUTEIbHOU
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 34 MOJIyYEHHBIN PE3yJIbTaT.

B ocHoBe Mmeromuku oOydeHus anreOpe M HayalaM MaTeMaTHUYeCKOTO
aHaJln3a JeKUT AITeIbHOCTHBIA MPUHIIUIT 00Yy4EHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAJIM3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIIBHO-METOINYECKUE JTUHUU: «YUuciaa U BBIYUCICHUSD,
«Dynkuuu U rpaduxku», «YpaBHeHHs U HepaBeHCTBa»,  «Hauwaia
MaTeMaTH4YeCcKoro aHanusa», «MHoxkecTBa H JIOTMKa». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3YyYalOTCd Ha NPOTSHKEHUU JBYX JIET
oOy4deHusl B CTapIleil IIKoJie, €CTECTBEHHO JOMOJHSSA APYT Apyra M MOCTEIEHHO
HAChII[AsCh HOBBIMM TEMaMH M pasznenamMu. JlaHHBIM Kype  SIBISETCS
WHTErPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSAET B ce0e colepKaHUEe HECKOJIbKUX
MaTEMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHs], MAaTEMaTUUECKU aHaJu3,
Teopusi MHOXkKecTB U Jp. [lo Mepe Toro kak yuwamuecs OBJIafeBalOT BCE Oosee
HIMPOKUM MAaTEeMaTHUYECKUM anmnapaTroM, Y HUX IMOCJIEeI0BaTeILHO POPMUPYETCS U
COBEPLICHCTBYETCS YMEHUE CTPOUTb MATEMAaTUYECKYI0 MOJECIb pPEAJIbHOU
CUTyalluM, TPUMEHATh 3HAHUS, NOJIy4YeHHbIE B Kypce «Anrebpa U Hayaia
MaTEMaTUYECKOr0 aHaJIh3ay, IJIs PElIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aTEM MHTEPIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTaT.

ConepxaTenpHO-METOANYECKAsT TUHUA «YHClIa U BBIYHCICHUS» 3aBEpPLIACT
(bopMHUpOBaHNE HABBIKOB MCIOJb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW mikoyie. B crapmieli mikosie ocoboe BHUMaHUE YACIACTCS
(GOpMHUPOBAHUIO TPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIMIUX B CEOS
UCIIOJIb30BAHUE pA3JIMYHBIX (OPM 3aMUCH JACHUCTBUTENBHOTO 4YHUCIA, YMEHHE
pPAllMOHAJIBHO BBINOJIHATE JIEUCTBUA C HUMH, J€JIaThb IPUKUAKY, OLICHHBATh
pesynbrar. OOyuvarolmuecss MOMy4YaloT HAaBbIKA NPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JCUCTBUM C 4YHUCIaMHU, 3alMCaHHBIMM B CTaHAapTHOU ¢dopme,
VICIIOJIb30BaHUs MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKECHUM.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAU3YETCS HA MNPOTSHKEHUH BCETO
oOyueHusi B CTaplIed MIKOJie, IMOCKOJbKY B KaXIOM paszzesie MNporpamMmmbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3anad. OOydarommecs: OBIaJeBaOT
pa3NIMYHBIMM METOJAMHU PELICHUS LEJbIX, PAMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUYECKUX  YpPaBHEHHI,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKIMNA C TOMOIIBIO MTPOU3BOJAHON, PENIEHUWU MPUKIATHBIX 3a7a4 M 3a/ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIIUX 3HaueHui ¢yHKkuun. JlaHHas
collepKaTelibHasl JIMHHUS BKJIIOYaeT B ceOs Takke (POpMUpPOBAHUE YMEHUU
BBITIOJIHATh pacy€Thl 1Mo (opmysaM, MpeoOpa3oBaHUS IIENBIX, PAIlMOHATBHBIX,
MppalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUU,



CoIepKalIuX cTerneHu u Jjorapudmel. brarogaps u3yueHuio anredpandeckoro
Marepuajia MPOUCXOAWT  JaJbHEWIEEe  Pa3BUTUE  AITOPUTMUYECKOTO H
a0CTpaKTHOIO MBIIUICHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKH JEAYKTHUBHBIX
paccyxaeHudd, paboOTBl €  CHUMBOJBHBIMH  ¢GopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEM W 3aBUCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npemnaracT 3(PGEeKTHBHBIE WHCTPYMEHTBI [UJISI  PEIICHHUS] TMPAKTUYECKUX W
€CTECTBEHHO-HAYUYHbIX 337a4, HATJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-MeToaudeckas JimHUS «DyHKMM W rpaduKm» TECHO
NEPEIUIETAECTCA C IPYTUMH JIMHUSAMH Kypca, OCKOJIBKY B KAKOM-TO CMBICIIE 3a0aET
MOCJIEN0BATENBHOCTh U3YYCHHUS Marepuarna. N3yuenne CTEIEHHOU,
MOKa3aTeNIbHOM, JJOrapuPpMUIECKON U TPUTOHOMETPUUYECKUX (PYHKITUH, NX CBOWUCTB
U rpadvKOB, UCIMOJIb30BaHUE (PYHKIIUN JJIsl pelleHus 3ajad U3 JPYruxX yueOHBIX
MPEAMETOB U PEAJTBbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAJIU30M,
TaK M C pEIICHUEM YpaBHEHH M HepaBeHCTB. lIpu 3Tom OombIIOe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHMS BbIpakaTb (POPMyJIaMH 3aBUCUMOCTH MEXY
pPa3IMUHBIMU BEJIMYMHAMH, HUCCIEAOBATh IOJIYYEHHBbIE (PYHKIHMH, CTPOUTHh HX
rpaduku. MaTtepuain 3TON COAEPKATEIHHON JIMHUM HAIEJIeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznuyHOM (opme: aHANUTUYECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIMK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas nauHus «Hauyana maTeMaTHyecKOro aHaiau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7]a4,
JIOCTYITHBIX O0YYaloIUMCsl, Y KOTOPBIX MOSBIISETCS BO3MOXXHOCTh HUCCIE0BATh U
cTpouth Tpaduku (QYHKIUNA, ONpENeNsATh WX HauOOIbIIME W HAUMEHbIIIHE
3HAQYEHUS, BBIYUCIATH MUIOMAau (GUryp m oOBEMBI Tel, HAXOJIUTh CKOPOCTH M
yCKOpeHHsl TmpoleccoB. JlaHHas cojaepxaTenbHash JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTEMaTUYECKUX MOJENed pealbHbIX CUTYyallui,
HaxXO0XXJICHUS HAWIYYIIErOo PEIICHUS B MPUKIAAHBIX, B TOM YHUCJIE COLHUAJIBHO-
PKOHOMMYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTUYECKOTO aHalln3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATHHO-TOTUYECKOTO U KPEaTUBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHUH pacro3HaBaTh IMPOSIBICHHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHMKE M HCcKyccTBe. OOydaroumecss y3HAIOT O
BBIJIAIONINXCST pe3yJIbTaTax, IMOJYYEHHBIX B XOJEC pPa3BUTHUS MaTeMaTUKH Kak
HayKH, U UX aBTOpax.

ConepxarenbHo-MeToquYecKas TuHus «MHOXecTBa U JIOTHUKa» B OCHOBHOM
MOCBSIIIEHAa BJEMEHTaM TEOPUHU  MHOXKECTB. TeOopeTMKO-MHOXKECTBEHHBIC
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpC IIKOJbHON MAaTeMAaTHKU U IpeajararoT



HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONNNA BCE pa3/Ielibl MAaTeMaTHKA U €€
NPUWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTEeMaTHYECKHE TUCUUIUIMHBI B €IMHOE
nenoe. [loaToMy Ba)XHO JaTh BO3MOXHOCTh IIKOJBbHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3BIK COBPEMEHHON MAaTeMaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hayaida MaTEeMaTHYECKOTO aHAIU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaT€MaTHMYECKOrO0  MOJCIHMPOBAHUS, KOTOpPHIE MPU3BAHBI
c(hOpMHPOBATH HABBIKU MTOCTPOCHUS MOJICICH PEATbHBIX CUTYAIIHH, UCCIICIOBAHMUS
TUX MOJENIE C MOMOUIBIO0 ammnapara aareOpbl U MaTEMaTUYECKOIO aHaiu3a U
MHTEpIIPETAlUN MOTYUYCHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIi
U3 pa3/iesioB MPOrpaMMbl, MOCKOJBKY BECh MaTepHall Kypca IUPOKO UCTIOIb3YyeTCs
JUISl peuIeHus MPUKIaAHbIX 3anad. [Ipyu peniennn peaabHbIX NPAKTUYECKUX 3a]1a4
ydaiuecs pa3BUBAIOT HAOJIOATEIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HCIOIB30BaTh aHAJIOTHI0, 0000IIaTh W KOHKPETU3UPOBATH
npobsiemy. JleaTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX
3aJlay OPraHU3yeTcsl B MPOIECCe M3YYEHHsI BCEX TeM Kypca «Anredpa U Hayaia
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM IuIaHe Ha M3y4YeHHE Kypca aireOpbl M Hayal MaTeMaTH4eCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heaenmo B 11 kmacce, Bcero 3a aBa roga oOydenus — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia ¥ BIYMCICHUSA

PanmonaneHpie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLEHTHI,
OECKOHEUHbIE  IepuoauYeckue apoou. Apudmerndyeckue  omepauud C
palMOHaIbHBIMU YUCIIAMHU, TPEOOPA30BAHNS YHUCIOBBIX BeIpakeHU. [IpumeHenue
IpoOeil 1 MPOLEHTOB JJIsl PEIICHUs NMPUKIAJAHBIX 3a7ad U3 Pa3IMYHBbIX OTpacien
3HAHUU U PEATbHOM KU3HH.

JlelictBuTenpHble 4uncia. PalnuMOHaNIbHBIE W UPPAUMOHAIBHBIE YHUCITA.

ApudmeTnueckue onepanuud ¢ ACHCTBUTENbHBIMU yuciaaMu. [IpuOmmkéHHbIe

BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BIYMCICHHN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas  ¢opMa  3amMcu
neicTBUTENbHOrO uyMcna. Mcnonp3oBaHue mnoaxonsdmied  (opMbl  3amucu

JNEUCTBUTEIIBHBIX YUCEI I PELICHUs IPAKTUUECKUX 3a7a4 U IIPEACTaBICHU
JTAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypalbHOW  creneHd.  JleiicTBus ¢
apu(pMETUIECKUMH KOPHSMHU HATypaJIbHOM CTENEHHU.

CuHyC, KOCMHYC U TaHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC,
APKTAHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOKIECTBEHHbIE MPEOOPa30OBaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpPaBEHCTBA.
Merton HHTEPBAJIOB.

Pemenue nenbix U ApoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemienne nppalMiOHAIBHBIX YPABHEHUN W HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHH.

IIprMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3a1a4
W 3371a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEATbHOU KU3HH.

DyHKIUY U TPaPUKU

Oynkius, crnocoObl 3amanus  (Qyskmuu. ['paduk  dyaknun. B3aumuo
oOpaTHbIe (PYHKIMH.

OO6nactb omnpeneneHuss 1 MHOXECTBO 3HaueHUN (QpyHkuuu. Hymu ¢yHkuumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (QYHKIIUU.

CrenenHas (QpyHKIHS C HATypaJbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-0 CTENIECHHU.



TpuronoMmerpruueckasi OKpPY>KHOCTb, OIPEIAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnenqoBaTeabHOCTH, CHOCOOEI 3aJaHus MOCJIeA0BAaTEIILHOCTEH.
MOHOTOHHBIE MTOCJIEI0BATETLHOCTH.

Apudmernueckas 1 reoMeTpruuecKkasi mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas mnporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuyecKon
nporpeccu. Dopmysna CIOXKHBIX MPOLEHTOB. Vcrnonb30BaHUE MPOTPECCUU AJIs
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOIO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoOXecTBO, omnepalnuu HajJ MHOXecTBamu. [uarpammbl Diinepa—BenHa.
[IpuMeHeHuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JJjisi ONUCAHUS PeabHbIX
MIPOIIECCOB U SIBJICHU, PU PEUICHUU 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia v BBIYUCIICHUA

Harypanbsubie u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

Crenensp ¢ paumoHaIbHbIM NTOKa3aTeneM. CBOMCTBA CTEIICHM.

Jlorapudm urcina. JlecssTHUHbIE U HATYPAJIbHBIE JIOTApU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeobpazoBanme BEIpAKEHUH, COIEPKAITUX JIOTapUPMBI.

[IpeoOpa3zoBaHue BbIpAXKEHUI, COAEpPXKAIIMX CTEHNEHU C PalUOHAIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHHUS U HEPABEHCTBA.

Jlorapupmuyecknue ypaBHEHUS! 1 HEPABEHCTBA.

CucrteMbl TUHEWHBIX ypaBHEHUH. PellleHre NMPpUKIAIHBIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[Ipumenenue  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady W 3aJad M3 Pa3IMYHbIX OOJacTell HayKu U peajbHOU
KU3HU.

DyHKIUU U TPAPUKHU

Oynkrusa.  [lepuogmueckue  pynkmuu. IIpoMexyTku  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (yHKIMU. Haubonbliee m HauMmeHblee
3HaYeHHe (PYHKIHUU HA IPOMEKYTKE.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U rpaduKH.



[TokazaTenbHas u sorapudmMuyeckast PyHKIUU, UX CBOMCTBA U TpadUKH.

Ncnonb3oBanue rpadukoB GyHKIUN I pellieHrs YpaBHEHUN M JTMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpadukoB GYHKUUMNA I UCCIEAOBAHMS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT IMPHU PELICHUU 3aJlady U3 APYTHX y4eOHBIX
MPEAMETOB U PEATBHOMN KU3HH.

Hauaja MmaTeMaTH4eCKOro aHaIm3a

HenpepoiBHbie hyHKIIMA. MeTo1 MHTEPBAIOB sl pELICHUSI HEPABEHCTB.

[IpousBognass  ¢ynkuuu. ['eomerpuueckuid u  QUINYECKUN  CMBICT
IIPOU3BOTHOM.

[IpousBoanbie  3yeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaxoXIeHUs
MIPOU3BOJIHOM CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIHMA.

[IpumeneHre MPOU3BOIHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
SKCTpeMyMbl. HaxoxxieHrne HanOoJIbIlIero U HAaMMEHBIIETo 3HaYeHUs1 (DYHKIMU Ha
OTpE3KE.

[IpumeHeHnEe TPOM3BOJHOW [JII HAXOXKICHUS HAWIYUYLIETO PEIIEHUS B
NPUKIAIHBIX 3aJa4dax, M1 ONpPEACIEHUS CKOPOCTM IIpoIecca, 3aJaHHOIO
dbopmyoii unmu rpaduKoMm.

[TepBooOpaznas. Tabiuiia nepBOOOpa3HBIX.

WNurerpan, ero reoMeTpuyeckuii W (QU3MYECKH CcMbICH. Beraucienue
uHTerpana no gopmyne Hetorona—Jleiiouuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘I€6HOI‘O nmpecamMcCcTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO O6HI€FO 06p330BaHI/IH CICAYIOIHX JTUIYHOCTHBIX,
MCTAIIPCIAMCTHBIX U IIPECAMCTHBIX O6p&30BaT€JIBHI)IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS NPOrpaMMbl Y4eOHOrO MpeaMeTa
«MareMaTHnka» XapakTepu3yrTCs:

['pasxtaHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN TO3UIIMN 00YUAIOMIEroCsl Kak aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHHM,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM.

[TaTpuoTHUYecKOe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOW UICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTHXKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHHUEM JIMYHOTO BKJIa/1a B OCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs ACTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, pEeLIEeHNH, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMATHUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UIECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHI0O yMEHHUS TPUMEHATh MAaTEMaTUYECKUE 3HAHHS B
WHTEpecax 37J0pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370pPOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHI U
OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3nUecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHSIX CIIOPTUBHO-03/I0POBUTEILHOMN
JESITETbHOCTBIO.



TpynoBoe BOCIIUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOHUS; MHTEPECOM K
pasnmuuHbIM  chepaM  MPOodECCHOHANBHOW  JEATCIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M e€ TMPUIOKEHUSIMH, YMCHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccmr W pealn30BBIBATh COOCTBEHHBIC JKU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHHIO M
caM000pa30BaHUI0 Ha TPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUN MTPAKTUICCKUX 3a]]a4 MAaTEMaTHIEeCKOW HAIPaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKONW KYJIBTYPhI, MOHUMAHUEM BIIUSHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOJJIHON M COLMAILHOM
Cpelbl, OCO3HAaHMEM TJIO0AJIBHOTO XapakTepa HKOJOTHMUECKHUX  IPoOJeM;
OpUEHTaIlMell Ha NMPUMEHEHHUE MaTeMaTHYeCKUX 3HAHUW JUIS PCEIICHHS 3ajad B
0o0JIaCTH  OKpY)Karomell cpeapl, IUIAaHUPOBAHMS TIIOCTYMIKOB M OIEGHKH WX
BO3MOYKHBIX MTOCJICICTBHM JIJIS1 OKPYXKAIOMIEH CPEJIbI.

[{leHHOCTH HAYYHOT'O TTIO3HAHMSI:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH H  OOIIECTBEHHOW  TMPAKTUKH, ITOHUMaHHEM
MaTeMaTHYECKOW HayKh Kak cQepbl 4YeIOBEUECKON eATEIbHOCTH, JTaloB ¢
pPa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTHUYeCKON KyJIbTypOoM KakK CpEJIICTBOM IIO3HAHHUS MHDA,;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHWBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMbI y4eOHOTO MpeaMera
«Marematuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUSHLIMU OeUCTNEUSMU.

1)  Vuusepcanouvie  nosnasamenvmvle  Oelicmeus, — 0Oecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCo8 o00yuarowuxcsa (oceoenue
Memoo08  NO3HAHUSL — OKpYJcaroujeco  Mupa,  NpUMeHeHue  JIOSUYECKUX,
UCCTIe008aMeNbCKUX Onepayuli, ymMeHull pabomams ¢ ungopmayueti).

ba3oBrle norudyeckue 1eMCTBUA:

e BBIBIISITh U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy TMOHATHIAMH; (HOpMYyIUpoBaTh
OTpENCNCHUS  TOHATHUW, YyCTaHABIMBATh CYIICCTBEHHBIH  IPU3HAK
KJaccu(uKaImm, OCHOBaHUS JIsl 0000IIEHNS U CpaBHEHUS, KPUTEPUU



IIPOBOJIMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (QOpPMYyJIUpOBAaTh U  IPEOOpPA3OBbIBATh  CYXKIACHHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AUHUYHBIC, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBIBIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3UM U
OpOTUBOpEYMs] B (pakTax, AAHHBIX, HAONIOACHUAX U YTBEPXKICHUSX;
npemjiaraTb  KpUTEpUM Ui BBISBIICHUS ~ 3aKOHOMEpPHOCTEM U
IIPOTUBOPEYNH;

JienaTb BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTesIbCTBA MaTE€MaTHYECKUX
YTBEPKJIACHUN (TIPSMBIE U OT MPOTHUBHOIO), BBICTPAWBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPHl UM KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL;

BBIOMpATh crnoco0 penieHusi y4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHMs, BBIOMpPATh HauboJee MOAXOMAIUA ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIBCKHUC I[GﬁCTBPIfII

UCITI0JIb30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(dbopMyaMpoBaTh BONPOCHI, (PUKCHUPYIOIIME MPOTUBOPEYHE, TPOOIEMY,
yCTaHaBJIMBaTh HUCKOMOE€ W  JaHHOEe, (OPMHUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTU4YeCKOro
O0OBbEeKTa, SIBICHUSA, NPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJEHUSA, HUCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHIA;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PA3BUTHE NpOLECCa, a TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarmeii:

BBISIBIIATH JepUIUThl UHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX JIJIsi OTBETa
Ha BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BBIOMpAaTh  WHGOPMAIMI0O W3  MCTOYHHUKOB  Pa3IUYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpMAIHIO
Pa3IMYHBIX BUJIOB U (OPM TPEACTABICHHUS;

CTPYKTYpHpPOBaTh UH(POPMAIINIO, IPEACTABIATH €€ B pa3IHUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuECcKH;



e OILICHUBATH HaJEKHOCTD uHbOpMaIuu 10 CaMOCTOSITEILHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamMUGHble  Oclicmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OYUAOUUXCAL.

O6menue:

e BOCIPUHUMATH M (OPMYJIUPOBATh CYXKJICHHUSI B COOTBETCTBHU C
YCIIOBHSIMHU M IICJIIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOO
TOYKY 3PCHHSI B YCTHBIX W IMHUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHECHHS II0
XOJly peIeHus 3a/1a4i, KOMMEHTUPOBATH IMOJTYUYEHHBIN pe3ysIbTarT;

e B XO07€ O0CYXXJICHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
pOOJIeMBI, perIaeMoM 3a/1aui, BHICKAa3bIBaTh UCH, HAIICICHHBIC HAa TIOUCK
peIIeHus; COTOCTABIIATh CBOM CYXACHHS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB JHajora, oOHapyKMBaTh pa3jIM4Me U CXOJCTBO IO3UIIMI; B
KOppEeKTHOU popme popMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKCHUS,

e IMPEACTABIATH  PE3YNbTAThl  PEUICHUS  3aJadd,  OSKCIEPHUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbhIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a7a4 MMPE3EHTALMHA U OCOOEHHOCTEN ay JUuTOPHUH.

CoTpyaHUYECTBO:

e IIOHMMAaThb M  HCHOJB30BATh  IPEUMYIIECTBA  KOMAHJHOM "

WHIMBUyaJIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATD 11€JTb
COBMECTHOM JeSATENbHOCTH, IUIAHMPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpeaensaTh BUIAbl padoT, JOrOBapUBaThCS, 00CYKIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e Y4acTBOBATh B IPyNIOBBIX (hopmax padoThI (00CYkaeHUs, 0OOMEH MHEHMUIA,
«MO3TOBbIE€ WITYPMbD» W HWHBIE); BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBaTh CBOM JICUCTBUS C JPYTUMU WICHAMH KOMAaHJIbI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIMIMI MPOAYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanonvie  pezynamuenwle  Oelicmeus, obecneyugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanus:

COCTABJISITH IJIaH, AITOPUTM PEIICHUS 33a]1a4H, BHIOMPATHh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb:

e BIAJETh HABbIKAMH I[IO3HABATEIILHOW peQIEKCUU KaK OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCO0AaMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3ynbTaTa peleHus MaTeMaTUYeCKOM 3a/1auu;



e TMpPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh HpPH PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJACHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBUE pe3yjibTaTa LEIU M YCIOBUAM, OOBACHSTH
OPUYHUHBI JOCTHKEHUS WM HEJIOCTUKEHUS PE3yJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OMIUOKY, IaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTro Kypca «Anredpa U Hayajia MaTEMaTHUYECKOTO aHAJIA3a»
Ha ypOBHE CpeaHero oobimiero odpazoBaHUs JOJHKHO 00€CIeYrBaTh JOCTH)KCHHE
CJICTYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BIYHMCICHUSA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE U JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS IPOOb, MPOLIEHTHI.

BommonusaTe  apudmernyeckue  omepauud € PALUOHAIBHBIMH U
JEUCTBUTEIBbHBIMU YU CIIAMH.

BbINoONHATh TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3Ys MpPaBUia OKPYTJIEHUS,
JIeTaTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN.

OneprpoBaTh MOHATUSAMH: CTENEHb C LEJIbIM ITOKAa3aTeIeM; CTaHAAPTHAS
dopmMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIECHHU;
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YNCEN AJIsl peIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHNS TAHHBIX.

OneprpoBaTh NOHATUSAMU: CUHYC, KOCUHYC Y TaHI€HC IPOU3BOJIBHOTO YTJIa;
UCITI0JIB30BAaTh 3alMCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHMs H HEPABECHCTBA

OnepupoBarh NOHATHUSAMU: TOXKIECTBO, YPAaBHEHWE, HEPABEHCTBO; LEJNOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHaTh npeoOpa3oBaHUs I1IENbIX, PAMOHAIBHBIX M HPPALMOHAIBHBIX
BBIDQKEHW W  pElIaTb OCHOBHBIE THUIIBI  LENbIX, PAlUOHAIBHBIX WU
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHHUS U HEPABEHCTBA Ul PEILIEHUs] MaTEMAaTHYECKUX 3a1a4



W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peaIbHOM JKU3HU.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIAThH
BBIPDAKEHUS, YPAaBHCHHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4M, HCCIEIOBAThH
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM arlapaTa ajreopsbl.

DyHKUUM U TPaPUKH

OnepupoBath MOHATUSIMH: (YHKIHS, CIIOCOOBI 3aiaHusi GyHKIUU, 00JIaCTh
ONpEeNCHUs] U MHOXECTBO 3HaueHUM ¢QyHKIUH, rpadukx (GyHKIUH, B3aUMHO
oOpaTHbIe PYHKIINU.

OnepupoBaTh MOHATUSMHU: YETHOCTh W HEYETHOCTh (QYHKIUH, HYIH
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN A1 peICHUS YpaBHEHHI.

Crpouth 1 uuTaTh rpa@uUKu JTUHEHHON (QYHKLIMHU, KBAAPATUYHON (PyHKLHMH,
CTENEHHOW (PYHKIMU C LIEJIBIM [IOKA3aTEeJIEM.

Ucnonb3oBath rpaduku ¢GyHKIUNA 71 HCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (OpMyJIaMu 3aBUCUMOCTH MEXK]ly BEJIMYMHAMH.

Havana mareMaTH4ecKOro aHaJm3a

OnepupoBaTh MOHATUSIMM: IIOCJIENOBATEIbHOCTb, apudmernyeckas WU
reOMETPUYECKAS IPOTPECCUMN.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBarOIIas TIeOMETpPUYECKast
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHUH.

3aiaBaTh MOCIEN0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMM.

Hcnonbs30BaTh CBOMCTBA IMOCIIEI0BATEIBHOCTEN U MPOTPECCUM JJISI PELICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONIEPAIIMHU HAJl MHOKECTBAMHU.

Hcnonb30BaTh  TEOPETHUKO-MHOXECTBEHHBIM — anmmapar Uil  ONHUCAHUS
peanbHBIX NPOLECCOB U SABJICHHUM, NMpPU PEIICHUH 3a7ad U3 APYruX Yy4eOHbIX
PEIMETOB.

OnepupoBarb  MOHATHIMMU: ONpENENICHUE,  Teopema, CIIEICTBUE,
JI0Ka3aTeJIbCTBO.

11 KITACC

Yucjaa v BLIYUCTICHUS

OnepupoBaTh TMOHSATUAMHU: HATypajdbHOE, IEJI0€ YHCJIO; HCHO0JIb30BaTh
MPU3HAKKU JIEJIMMOCTH LIEIBIX YUCEN, PA3JIOKEHUE YHUCIIA HA MPOCTHIE MHOXKUTEHN
JUTA pELICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTETIEHD C PAIMOHAIBLHBIM IMOKA3aTEIEM.



OmnepupoBaTh NOHATUAMHU: Jorapum dYucna, JECATHYHbIE W HATypaJbHBIC
Jorapu@mel.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH [UIi NPEeoOpa3oBaHUsl  BBIPAXKECHHMIA;
ONEPUPOBATh MOHATUAMM: ITOKA3ATEIBHOE YPABHEHHE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs  BBIPAXKEHMH, COJEpKAIUX JIOTapu(MBI;
ONEPUPOBATh MOHATUSAMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxomuTep pemeHus nDpOCTEUIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHHA M €€ PEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEHUHBIX YPABHEHUH JUIS PELLICHMS IIPAKTUYECKUX 3a1ay.

Haxomuth peuieHus NpoCcTEHIINX CUCTEM U COBOKYIIHOCTEM PallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyalldd Ha SA3bIKE€ anreOpbl, COCTaBIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allllapaTa anreopsl.

DOyHKUMU U TpaduKu

OnepupoBaTh MOHATHSAMM:  INEpUOAUYECKass  (QYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (DPYHKLUMH, TOUYKM OKCTpeMyMa (QYHKIMM, HauOosbliee U
HaMMeEHbIlIee 3HayeHus (QYHKIMM Ha TPOMEKYTKE; HCIOJIb30BaTh HX I
UCCIeI0BaHUS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBarh MOHATUSIMH: TpaUKK IMOKA3aTENbHOW, JOrapupMUUYECKOU U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
MCIIOJIb30BaTh I PELLICHNs YPABHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJMHATHOM TMJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh UX IS PELIECHUs CUCTEMBI JINHEMHBIX YPaBHEHUM.

Ucnonb3oBath rpaduku ¢GyHKIUNA [ KCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHajIM3a

OnepupoBath NOHIATUSMU: HENpEepbIBHAS (DYHKLMS; TPOU3BOAHAS (DYHKIIMH;
UCITI0JIb30BaTh FEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOIHOM ISl peleHUs
3ajay.

Haxonutb npou3BOIHbIE 2IEMEHTAPHBIX (PYHKIUN, BBIYUCISTH TPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonb3oBaTh NPOU3BOIHYIO ISl UCCIIEIOBaHUS (PYHKIIMA HA MOHOTOHHOCTb
U 3KCTPEMYMBbI, IPUMEHSTH PE3yJIbTaThl UCCIEA0BAaHUS K IOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKJIECHMS HAWIY4YIIETO pPEIICHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIIBHO-ODKOHOMUYECKHUX, 3a/1a4ax.



OnepupoBarh NOHATUSMHU: [E€pBOOOpa3Hasi W  HHTErpajl; MOHUMATh
reoMeTpuuecKuil U GU3NYECKUN CMBICT UHTErpaa.

Haxoauts mepBooOpa3HbIe AJIEMEHTAPHBIX (PYHKIIHI;, BBIYUCIATH WHTErpal
o ¢popmyiie HeroTona—JIeliOruta.

Pemate npukiaaHbie 33/1a4, B TOM YHCJIE COLMATIBHO-I)KOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeCTBAMU MATEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

IIoKa3arcjiemM

Ucnonb3oBaTh rpaduku GyHKIUH 11
HCCIIEJOBAHNUS MTPOIIECCOB U 3aBUCHMOCTEN TPH
pelleHnH 33/1a4 U3 APYTUX YUIEOHBIX MPEIMETOB U
peanbHOH KU3HH; BEIpaXkaTh hopMyIaMu
3aBHCUMOCTH MEXy BETHUYUHAMHU.
OnepupoBaTh MOHATUSMH: CTETIEHb C LEIBIM
IOKa3aTeseM; CTaHAapTHas popMa 3arucu
JeHCTBUTEIBHOrO YHCIa, KOPEHb HATypaJlbHON
CTEIEHH; UCTIOIB30BaTh NOAXOAAIYIO (hopMy
3aIKCH JEUCTBUTEIBHBIX YHCET IS PELICHHS
MPAaKTUYECKUX 3a7a4 U MPeJICTaBICHNS TaHHbIX.

10 KUIIACC
HauMeHOBaHME KouaunuecTBO yacon DJIeKTPOHHBIE CHHCOK UTOTOBBIX IJIAHMPYEMbIX Cnoco0 oneHkun
J\j‘g Pa3iesioB U TeM Konrpo IIpaktu | (uudpoBbie) pe3yabTaToB € YKA3aHUEM ITANOB UX HTOrOBbIX
wn NPOrpaMmabl Bcero JIbHbIe | Yeckue | 00pa3oBaTe/bH (opmupoBanus IJIAHUPYeEMBbIX
padoThl | paGoThI ble pecypchl pe3yabTaToOB
OnepupoBaTh MOHATUSIMHE: PALMOHAIBHOE U KonrtponbHas pabota,
MmuosxecTsa JEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS 1 caMocCTosITebHast paboTa,
pallMOHAIBHBIX U JecAaTU4Has JpoOb, MPOLICHTHI. mpoBepoyHas paboTa,
1 JICUCTBUTEIIbHBIX YUCEN. 14 1 https://resh.edu.ru/ | BeimonHsTh apuMeTHUSCKHE OTIEPALIUH C MaTeMaTUYCCKUI TUKTAHT,
PanmonanbsHbie palMOHATIBHBIMU M JEHCTBUTEIbHBIMU YHCIIAMH. TEPMHUHOJIOTHYECKUI
ypaBHEHHS U BrimonsaTe npubinkEHHBIC BHIYNCIICHUS, TUKTaHT, 3a4€T, YCTHBIH
HEpaBEHCTBA HCTIONB3Ys! TPABAIA OKPYTICHUS, IENaTh IPUKHIKY | OTBET
1 OLICHKY pe3yJIbTaTa BEIYMCICHHH.
OnepupoBaTh MOHIATUAME: (PYHKIIHS, CIIOCOOBI CamocTrosiTensHast padora,
3amaHus GYHKIHA, O0JIACTh OMPEEIeHUs U mpoBepoyHas paboTa,
MHO€ECTBO 3Ha4eHUH (PyHKIMH, rpaduK QYHKIUH, |MaTeMaTHYeCKUH TUKTAHT,
B3aMMHO 00paTHbIC (YHKIIUH. TEPMUHOJIOTHICCKHII
OrnepupoBath MOHATUSMU: YETHOCTh U HEYETHOCTh | TUKTAHT, 3a4YET, YCTHBIM
¢byHKUNY, Hy M QYHKUNH, TPOMEKYTKU OTBET
3HAKOIOCTOSHCTBA.
Ucnonb3oBaTh rpaduky GyHKIWH U pelieHus
ypaBHEHU.
Crpouts 1 yuTaTh rpadMKN JTMHEHHON QyHKINH,

@YHKIMH U TPpadUKH. https: KBaJIpaTHYHOW ()YHKIIMH, CTEIICHHOU (DYHKIUH C

ttps://resh.edu.ru/
2 CreneHs ¢ 1EeIbIM 6 LIEIBIM [1I0KA3aTEIIEM.



https://resh.edu.ru/
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Apudmernueckuit
KOpPEHb N—OW CTENEHMU.

https://resh.edu.ru/

BremonHATh peoOpazoBaHus HEBIX, PAITHOHATEHBIX
Y UPPAIIMOHANBHBIX BRIPAXEHUH U PEIIaTh
OCHOBHBIC THUITBI LIETBIX, PALIUOHATBHBIX U
HppALMOHATBHBIX YPABHEHUN U HEPABCHCTB.
[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBRA ISl PEIICHUS
MaTeMaTHYECKUX 3a7a4 U 337a4 U3 Pa3TuIHbBIX

KoHnTtponsHas padorta
CaMOCTOsITENIbHAs pal
poBepoyHas padoTa
MaTEeMaTHYCCKUH UK
TEPMUHOJIOTHYECKUI
JIUKTaHT, 3a49€T, YCTH

3 HpparmoHaibHbIe 18 00J1acTell HAyKU U PeabHOM KU3HH. OTBET
ypaBHEHUS U OmnepupoBaTh MOHATHAMH: CTEHICHB C LEIBIM
HEPaBEHCTBA HoKasaresieM; CTaHaapTHas popma 3amucu
JICHCTBUTEIBHOTO YHCIIA, KOPEHb HATYPaTbHOI
CTETEeHH; UCI0Ib30BaTh MOAXOASILYI0 PopMy
3aI1ucu HeﬁCTBHTeHLHBIX YrCCJI IJId peIICHUA
NPAKTUYECKUX 33/1a4 U PEICTABICHHUS JaHHBIX.
OnepupoBaTh NOHATUSAMHU: CUHYC, KOCHHYC U Konrtponbhas pabota
DopMyITHI TaHT'€HC MPOM3BOJILHOTO YIJIa; UCTIOIb30BATh 3AIUCh | CAMOCTOSITEIbHAS Pl
. https://resh.edu.ru/ MIPOU3BOJIBHOTO YTIIa Yepe3 0OpaTHbIC mpoBepoyHas paboTa.
4 TPUTOHOMCTPHH 22 TPUTOHOMETPHUYECKHE (DYHKITHH. MaTeMaTHYCCKUI JTUK
Tpuronomerpuueckue BAIIOHSTE 1Ihe06 .
peobpa3oBaHKsi TPUTOHOMETPHUYECCKHX | TEPMUHOJIOTHYECKHUH
ypaBHCHIS BBIPQKCHUI M PEIIaTh TPUTOHOMETPHICCKHE JIMKTaHT, 3a4€T, YCTH
ypaBHEHHSI. OTBET
OrneprpoBaTh MOHITHIMHE: TOCIIEI0BATEILHOCTb, CamocTosiTenbHast pa
apu(pMeTHYEeCKasi U TeOMETPUYECKast IPOTPECCHUH. npoBepouHas padoTa.
OnepupoBaTh MOHATUAMU: OECKOHEUHO YOBIBAIOIIAS | MATEMATUYCCKHUI JTUK
reoMeTpUUecKas IPOrpeccusi, CcyMMa OECKOHEUHO | TePMUHOJIOTHYECKUit
5 [TocnenoBarenbHOCTH U 5 https://resh.edu.ru/ | yOsiBarorieii reoMeTpHYECKON IIPOTPECCHH. JTUKTAHT, 3a4eT, YCTH
MIPOTrpeCCUU 3aaBaTh MOCIEIOBATEIBHOCTH PA3TMIHBIMU OTBET
Croco0amu.
Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U
HPOTPECCHil JUTs PeLICH s PealIbHBIX 3a/1a4
NPHUKJIAJHOTO XapaKTepa.
[ToBTOpEHME, KonrponbHas pabota
6 000011IeHHE, 3
cUCTEMaTH3aINs 3HaHUH
OBIIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME



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

11 KIIACC

Ne KoandecTBo 4acoB JaekTpoHHble  CIHCOK MTOTOBBIX Cnoco0 oneHkn
Haumenosanue
(undposbie) IJIAHUPYEMBbIX Pe3yJbTATOB C HTOTOBBIX
Pa3acjioB U TEM Koutpoabubie IIpakTuyeck
n/ Bcero o0pa3oBaTelbH yKa3aHHEM 3TaloOB HX IUIAHNPYeMBbIX
NPOrpamMMbl padoThbI He padboTsbl
n ble pecypchl ¢popmupoBanus pe3yJIbTaToB
Crenens ¢ OnepupoBars  mnonatueMm:  Pemenue 3anay,
panroHaJIbHbIM CTCIICHb C panrOHaJIbHbIM CaMOCTOSATEIbHAasL
[IOKAa3aTeJIEM. bubnmnoreka IIOKa3aTEJIEM. paboTa, KOHTPOJIbE
[TokazaTenbHas 12 1 HOK pabora
byHKIHS. https://m.edsoo.r
[TokazarenbHbIe u/fllcdafd
YPaBHEHHUS U
HEPABEHCTBA
OnepupoBarh mnoHsATusiMU:  Pemenue 3aaay,
JorapumM 4Ymcia, JECATHYHBIE U CaMOCTOATENLHAs
HaTypasbHbIE JOrapr(pMBbI. pabora.
BrimosHaTe
Jlorapudpmuueckas 5
O Bubnnorexa npeoOpa3oBaHusi  BBIPAKEHHIA,
' LIOK COJIEpIKaIInX sorapudMs;
Jlorapudgmuueckue 12 i
https://m.edsoo.r = onepupoBaTh MOHSATUSMHU:
YPaBHEHHUS U
u/flic4afd norapumuyueckoe ypaBHEHHE U
HEPABEHCTBA
HEpaBEHCTBO; pEIIaTh OCHOBHBIE
THUIIBI JorapuPpMHUUECKUX
YPaBHEHHUI U HEPABEHCTB.
Tpuronomerpuueck 9 1 bubnuotexa Haxonuts pemienuss  Pemenue 3anauy,



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd

ue GpyHKIUHM U UX
rpadukH.
Tpuronomerpuieck
Ue HEPaBeHCTBA

HOK
https://m.edsoo.r
u/fllcdafd

MPOCTEUIIINX
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

CaMOCTOSITeNIbHAs
paboTa, KOHTPOJIbE
paborta

[IpounsBoaHasl.
[Ipumenenune
IIPOU3BOJHOMN

Hurerpain u ero

24

bubnuoreka
ILHOK
https://m.edsoo.r
u/fllcdafd

Bubmanoreka

OniepupoBarh MOHSATUSMU:
HeIpepbIBHAs byHKLHS;
IIPOU3BOIHAS GbyHKLIMN;
HCIIOJIb30BAaTh T'€OMETPUYECKUN U
(bu3nyecknil CMBICT IPOU3BOTHON
JUIS pEILICHUs 3a1a4.

Haxomute  mpowusBonHBIE
3JIEMEHTapPHBIX GbyHKIUH,
BBIUUCIISTH IPOU3BOJIHBIE CYMMBI,
IIPOU3BENCHNUS, YacTHOT'O
GbyHKIUH.

Hcnons3oBarts
MIPOU3BOJIHYIO JUIsl UCCIIEI0BAaHUS
(GYHKIIMM Ha MOHOTOHHOCTH U
9KCTPEMYMBI, IIPUMEHSITD
pe3yJIbTaThl  UCCIENOBAHMUS K
MTOCTPOECHUIO TPAPUKOB.

Hcnons3oBars
IIPOU3BOJHYIO U1 HaXOXKJIEHUs
HaWIy4IlIero peILIeHUs B
NpUKJIaJHBIX, B TOM  4YHCIIE
COLIMAJIbHO-9KOHOMUYECKUX,
3a/a4ax.

OnepupoBarh MOHSATUSMU:
nepBooOpazHas W HMHTErpan;

Pemenue 3amau,
CaMOCTOSTEIbHAS
paboTta, KOHTPOJIbE
paborta

Pemenue 3amgay,



https://m.edsoo.ru/f11c4afd
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MMPUMCHCHUA

Cucremsl
yYpaBHEHUU

Harypanbnsie u
L[eJIbIe YUCIIa

12

HOK
https://m.edsoo.r
u/fllcdafd

bubnuoreka
IHOK
https://m.edsoo.r
u/fllc4afd

bubnunoreka
HOK
https://m.edsoo.r
u/fllicdafd

MOHUMATh TEOMETPUYCCKUU U
¢dusnyeckuii CMBICT HHTErpaya
Haxonutp NepBOOOpPa3HbIC
3JIEMEHTapPHBIX GbyHKIH;
BBIYHCIISITH HHTETPAI 110 hopMyIie
Herorona—JleitOuuma.

Pemratp NPUKJIATHBIC
3aJa4d, B TOM YHUCIIE COIMAIbHO-
9KOHOMHYECKOTO ¥ (PU3UIECKOTro
Xapakrepa, cpeacTBaMu
MaTeMaTHYECKOTO aHAIIN3A.

OnepupoBarb MOHATUSMU:
CUCTEMa JINHEWHBIX YpaBHEHUU U
€€  pelieHue; HCTIOJIB30BATh
CUCTEMY JIMHEHHBIX YpaBHEHUH
JUISL  PEIIeHHs]  MPaKTUYECKHUX
3a/1au.

Haxonuts pemeHns
MPOCTEUIIINX CHCTEM 51
COBOKYIHOCTEM  paluOHaIbHBIX
YpaBHEHUH U HEPABEHCTB.

OmnepupoBaTh TOHSATHSMH:
HaTypalbHOEe,  IIeJ0e  YHUCIIO;
UCIIOJIb30BaTh MPU3HAKU
JIETMMOCTH LEITBIX qucen,
pa3lioKeHHWe Yuciia Ha MpPOCThIC
MHOXHWTCIN JJIA pCIICHUA 3a1a4.

CaMOCTOSITeNIbHAs
pabora.

Pemenue 3amau,
CaMOCTOSITEIbHAs
paboTa, KOHTPOJIbE
pabora

Pemenue 3amay,
CaMOCTOATENIbHAs
pabora.



https://m.edsoo.ru/f11c4afd
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MonenupoBaTh peaabHbIe Pemenue 3amay,
CUTYaIluU Ha SI3bIKE anreOpsl, CaMOCTOSITeNIbHAS
[ToBTOpEHwue, bubnmnoreka COCTaBJISITh BBIPAXKCHHUS, paboTa, KOHTPOJIbE
00006m1eHuE, 18 HOK ypaBHEHUsI, HEPABEHCTBA U paborta
CHCTEMATU3ALIHS https://m.edso0.r | cuCTEMBI 1O YCIIOBHIO 3a1a4H,
3HaHUHI u/fllc4afd HCCIIeI0BATh MOCTPOCHHBIE
MOJIETIH C UCITIOJIb30BAHUEM
anmapara anreOpbl
OBIIEE
KOJIMYECTBO
102 0
YACOBIIO
I[TPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero H3yYeHUusi oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
MHo03k€ecTBO, Oneparuu Hal
1 MHOK€CTBaMH. /[narpaMmsl 1 bubmorexa LOK
. ' p https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PannonaneHble ynca.
5 OOBIKHOBEHHBIE U JECATUYHBIE 1 bubnunorexa LIOK
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOIUYECKHE TPOOH
3 Apudmernueckre onepanum ¢ 1 bubmuoteka [IOK

pannOHaJIbHBIMHA YUCJIaMU,

https://m.edsoo.ru/4d7f95fe
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npeoOpa3oBaHusl YHCIOBBIX
BBIPAXKEHUI

[Ipumenenne qpoOeit U MPOIEHTOB
JUTSL pEIICHUS TPUKIIAIHBIX 337a49 U3

bu6nmorexa [IOK

4
pa3IMYHBIX OTpaCied 3HAHUW U https://m.edsoo.ru/44dd1046
pEaTbHOM KU3HU
[Ipumenenue qpoOei U MPOLIEHTOB
JUIS peLIeHUs IIPUKIIAHBIX 3a/1a4 U3 bubnuoreka [JOK
5 . .
Pa3IMYHBIX OTpacied 3HAaHUU U https://m.edsoo.ru/d99d8c74
pEaTbHOM KU3HU
JlelicTBUTEIIbHBIC YHCIIA.
6 PamnuonanbHbIe 1 HppalMOHAIIBHBIC bubmorexa [JOK
H ppatt https://m.edsoo.ru/2f36a36f
qucia
7 ApudmeTnueckue oneparuu c bubmmoreka [JOK
NEUCTBUTEIbHBIMHU YHCIIAMU https://m.edsoo.ru/a97a12d9
[TpubnukEHHBIC BEIYUCIICHUS,
8 [IpaBUJIa OKPYIJIEHUS, IPUKUIKA U bubnmorera IOK
p 20 - 1P . https://m.edsoo.ru/cb723fhd
OIICHKA Pe3yNIbTaTa BhIUMCICHUA
9 ToxkecTBa ¥ TOXKIESCTBCHHEIS bu6nmorexa LIOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KOPEHDb YPAaBHEHHUS bubmorexa [JOK
P » KOPeHb ¥p https://m.edso00.ru/11ac68be
11 HepasencrtBo, penieHne HepaBeHCTBA bubmorexa [JOK
P P P https://m.edsoo.ru/50bdf26d
but6mmorekxa [IOK
12 M
CTOL HHTEpBATIOB https://m.edsoo.ru/775f5d99
13 Pemenue nensix u qpo6HO- bu6nunorexa LIOK

palOHAIBHBIX YPAaBHEHUHN U

https://m.edsoo0.ru/6ec7al07
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HEPABEHCTB

KonTponbHas padoTa 1o Teme
"MHOKeCTBa pallMOHATIBHBIX U

bub6nmoreka [IOK

14 enc e cell.
ACHETBITCIBHRIX HHECT https://m.edsoo.ru/1914a389
ParnmonanbHbie ypaBHEHUS U
HEpaBeHCTB"
OyHKIHS, CIIOCOOBI 3aJaHUS
15 ¢ynkunu. Bzaumao obpaTHbie bubamorexa LIOK
JHICTHH. P https://m.edso0.ru/226eeabf
byHKIIUN
I'paduk pynkuuu. Obnactb
16 OnpeAesICHUs U MHOXKECTBO 3HAUCHUH bu6nmnorexa LIOK
byukun. Hynu pyakium. https://m.edsoo.ru/763e75ee
[IpomexxyTKH 3HAKOITOCTOSTHCTBA
N N bubnuoreka [{OK
17 YérHble U HEYETHDBIE KIMH
bymxn https://m.edsoo.ru/ff4564ad
CrerneHs C eNbIM [TOKa3aTeIeM.
18 CranpapTHas ¢popma 3arucu bubmmorexa LIOK
. P P https://m.eds00.ru/66446d3e
JeHCTBUTEIILHOTO YHCTIa
Hcnonb3oBanue noaxossmeil popmbl
19 3aIUCHU ACUCTBUTENBHBIX YUCEIT IS bubmmnoreka HOK
peLIeHUs TPAKTUYECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6fl
MPEJICTaBICHUS JTaHHBIX
Crenennas KIIWS C HATYPaJIbHBIM
20 U LEIbIM no(}()::aTI;ﬂeM Eé ZI];OﬁCTBa u bbmmorexa [TOK
! ' https://m.edsoo.ru/3f25a047
rpadux
21 ApudmeTnieckuii KopeHb bubnuorexa [IOK
HaTypaJbHON CTENEHU https://m.edso0o.ru/d82c36d4
22 Apudmernueckuit KOpeHb bubmuoteka [IOK
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HaTypaJbHOM CTEIIEHU

https://m.edsoo.ru/fe7fc4db

CaoiicTBa apuPMEeTUYECKOTO KOPHS bubnmnoreka HOK
23 .
HaTypaJbHOMN CTEIIEHU https://m.edso00.ru/d0f0b260
CaoiicTBa apuPMEeTUYECKOTO KOPHS bubnmoreka [JOK
24 .
HaTypajbHOM CTETICHU https://m.edsoo.ru/c3389865
25 CaoticTBa apu(PMETHUECKOTO KOPHS bubmmoreka [JOK
HaTypaJbHOMN CTEIIEHU https://m.edsoo.ru/444c4b9c
26 HeticTBus ¢ apuMeTHUICCKUMU bubnmnoreka HOK
KOPHSIMH N—OW CTEIIEHU https://m.edso0.ru/54b815c5
97 JeiicTBus ¢ apupMeTHUCCKUMHU bubmmoreka [JOK
KOPHSIMU N—OM CTeNEeHU https://m.edsoo.ru/83105a0e
28 HeiicTBus ¢ apudMeTnaecKkuMu bubnuoreka [IOK
KOPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/2ablc7bc
29 JeticTBus ¢ apuMeTHUICCKUMU bubnnorexa [JOK
KOPHAMH N—OH CTEIICHH https://m.edsoo.ru/each053c
30 HeiicTBus ¢ apudmMeTnuecKkumMu bubmmnoreka HOK
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/8a5ada51
31 Pemenune nppanroHanbHbIX bubmuoreka [IOK
YPAaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7
39 Pemenue nppannoHanbHbIX bubmuoreka [IOK
YPaBHEHUH U HEPABEHCTB https://m.edso00.ru/9362fead
33 Peenne nppanuoHaIbHbIX bubmmnoreka HOK
YPaBHEHUN U HEPAaBEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne uppanroHanbHbIX bubmuoreka [IOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenune nppannoHanbHbIX bubmuoteka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa u rpaduk KOpHS N-0i bubnuotexa [JOK
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CTCIICHU

https://m.edsoo.ru/eb0cc5e3

CgoiicTBa u rpaduk KOpHs N-0i

bu6nmoreka IIOK

37 CTCIICHH https://m.eds00.ru/5f29b9b5
KonTponbhas pabota no teme
38 "Apudmerrueckuii KOpeHb N—ou bubmmoreka [JOK
creneHu. MppanuoHaabHbie https://m.edso00.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"
39 CuHyc, KOCUHYC ¥ TAHT'€HC YUCIOBOTO bubnmoreka [JOK
apryMmeHra https://m.eds00.ru/5f605ed0
40 Cunyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO bubnnorexa [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC bubnnorexa [JOK
YHUCJIOBOr'O ApryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bu6mmoteka [JOK
YHUCJIOBOI'O ApryMEHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpyKHOCTb,
43 ogpeneneHns T‘pI/IFOHOMeE;’;IK‘IeCKI/IX bubmmorexa LIOK
. https://m.edsoo.ru/6df195a0
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
44 OEPGJICJICHI/I: TpI/Il"OHOMe”I;gI/I‘IeCKI/IX bubmmorexa LIOK
. https://m.eds00.ru/6b61c578
(GYHKIMI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuoreka [IOK
bopMyIbI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuotexa [JOK
bopMyIibl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnorexa [JOK
bopMyIBI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKUE bubmuoteka [IOK
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bopmyJIBl https://m.edso00.ru/12d1413c
49 IIpeoOpazoBanue bubnmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
IIpeoOpazoBanue bubnmoreka [JOK
50 .
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/09ba5b3d
51 [IpeobpaszoBanue Bu6muotexa [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 IIpeoOpazoBanue bubnmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
53 [IpeoOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/8fa598b5
54 Pemienne TpuroHOMeTprU4YECKUX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/6baefel9
55 Pentenne TpUroHOMETPUUECKUX bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/alf8d141
56 Peuienre TpUroHOMETPUYECKUX bubmmnoreka HOK
YpaBHEHUU https://m.eds00.ru/65a0f2d0
57 Pemenune TpuronomMeTpuuecKux bubmuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/0d8a770d
58 Pemenune TpuroHoMeTpuuecKux bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/cec28774
59 Peuienne TpUroHOMETPUYECKUX bubmmnoreka HOK
YpaBHEHUU https://m.edso00.ru/e6eec650
0000menue mo remaM "OCHOBHEIE
60 WTOHOMETPUYECKUE (OPMYJIBI bubmorexa HOK
P P PMYIIBL " https://m.edsoo.ru/ae44ac4c
TpuronomeTrpruyeckue ypaBHEHUS
61 KonTtponbHas pabora o Teme Bbubmuoteka [IOK

"®opMyIbl TPUTOHOMETPHH.

https://m.edsoo.ru/b46a8228
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Tpuronomerpudeckue
ypaBHeHus"/Bcepoccuiickas
poBepoyHas pabora

62 Hrorosas koHTpoOIJIbHAs paboTa / 1 bubnmnoreka HOK
Bcepoccuiickasi mpoBepouHas pabota https://m.edsoo.ru/188bbf6c
O00011eH1Ee, cUCTEMAaTH3al1s 3SHAHUH

63 3a Kypc anreOpbl U Havya 1 bubmorexa LOK

https://m.edso0o.ru/33e6629
MareMaruyeckoro ananusa 10 kiacca
ApudmeTrndeckast U reOMeTpUYECcKas

64 nporpeccuu. Mcnonp3oBaHue 1 bubmmorexa [JOK
MPOTPECCHUU JJIs PEIICHUS PeaIbHBIX https://m.edso00.ru/d36669f8
3a/1a4 MPUKIAJAHOTO XapakTepa
beckoneuno yOwiBarorias

65 reometrpuueckas nporpeccus. Cymma 1 bubmmoreka [JOK
OeckOHEYHO yObIBaroIIei https://m.edsoo.ru/1cbf72bl
FEOMETPUUECKON MPOTrPECCHH

bubmmoreka IIOK

06 PopMyIa CTOIKHEIX MPOLICHTOB 1 https://m.eds00.ru/538fc437

bubnmorexa LIOK

o PopMmyIa CTOFKHEIX MPOLCHTOB 1 https://m.edsoo.ru/c2627eca
O0001Ienne, cucTeMaTH3aIisg 3SHAHUH

68 3a Kypc anreOpbl 1 Haval 1 brbmmorexa [JOK

https://m.edso00.ru/49f1b827
MaTemMaTuueckoro ananusa 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Crenenb ¢ pallMOHAIbHBIM 1 bubnmnoreka HOK
[IOKa3aTeleM https://m.edsoo.ru/a52939b3
bubnunoreka LIOK
2 Csoit 1
BoHcTBa CTenett https://m.edso0.ru/ff601408
3 [Ipeobpa3oBaHue BbIpaxeHHH, 1 bubmmoreka [JOK
COJIEpKAINX pallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIA, 1 Bbu6mmotreka [JOK
COZIEPIKAIMX PALlMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAXKEHUH, 1 bubnnorexa [JOK
COZIEPIKAIMX PALlMOHAIBHBIE CTENIEHU https://m.eds00.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edso00.ru/3d408009
IlokazarenabHble ypaBHEHUSA U bubmuoreka [IOK
8 1
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPABEHCTBA https://m.edsoo.ru/536de727
11 [TokazarenpHas pyHKIHsI, €€ CBOMCTBA 1 bubnmnorexa [JOK

u rpaduk

https://m.edso0.ru/85bc8132
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KonrponsHas pabora o teme
"Crenens ¢ palmoOHaIbHbIM

12 nokasaresnem. [lokazarenpHas :?;ISSJ.I/P/I;T:;(;?S/I; 8686212
¢Gyukuus. [TokasarenbHbIe ypaBHEHHS U T '
HepaBeHCTBA"

bubnunoreka LIOK
13 JI
OrapueM HCia https://m.eds00.ru/3e3230d4

14 JlecsiTuuHbIE U HATypAJIbHbBIE bubmmoreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162

15 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c

16 [IpeobOpazoBaHue BBIpAXKEHUH, bubnnorexa [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b

17 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
coJiepKaliux JorapupmMbl https://m.edsoo.ru/fe189f2d

18 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
coJiepKalux JorapupmMol https://m.edsoo.ru/fadb8aab

19 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEpPABEHCTBA https://m.edso0.ru/3034724e

20 Jlorapudpmmuueckue ypaBHEHUs U bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9

21 Jlorapudmudeckue ypaBHEHUS U bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9

99 Jlorapudpmuueckue ypaBHEHUS U bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb

93 Jlorapudmuueckas GyHKIHS, €€ bubnuotexa [JOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbedd

24 Jlorapudmuueckas GpyHKIUSA, €€ bu6muoreka [IOK
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CBOWCTBaA U TpaduK

https://m.edso0.ru/9d102051

Tpuronomerpuueckue GyHKIIUH, UX bubnmnoreka HOK
25 .
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIUH, UX bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKIUU, UX bubnmnoreka HOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 ITpumMepbl TPUTOHOMETPHUECKUX bu6mmoteka [JOK
HEpPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [IpuMepbl TPUTOHOMETPUUECKUX bubnnorexa [JOK
HEpPABEHCTB https://m.edsoo.ru/e6e1901f
39 IIpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka HOK
HEPaBEHCTB https://m.eds00.ru/0f903c75
KonTponbhas pabota no teme
"Jlorapudpmuueckas GyHKIHS.
Jlorapumuueckue ypaBHEHUS U
33 Hepa]fel-(li():TBa.TpI/IFOI}-’Il())MeTpI/I‘IeCKI/IC bubmmorexa LIOK
https://m.eds00.ru/10130727
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
but6mmorekxa [IOK
34 Henpeppisibic dyniiuin https://m.edso0o.ru/403bfb0d
35 Meron UHTEPBAJIOB ISl pELICHUS bu6muoreka [JOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423
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MeTo 1 MHTEPBAJIOB JUIsl PELICHHUS Bu6muotexa [JOK
36
HEpPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bubnunoreka LIOK
7 I1
3 POH3BOAHAS (pyHKLIHH https://m.edsoo.ru/0731ad3d
bubnunoreka LIOK
38 Hpomssonas pymkin https://m.eds00.ru/723dd608
39 I'eomerprueckuii u GU3NIECKUN CMBICIT Bu6mumoteka [JOK
MPOU3BOAHOMN https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii 1 GU3NIECKUNA CMBICIT bubnuoreka [IOK
IIPOU3BOIHOMN https://m.edsoo.ru/a413ecad
. bubnuoreka [IOK
41 I1
POH3BOHEIC J/ICMEHTAPHBIX yHKLId https://m.eds00.ru/c7550e5f
bubmuoreka [{OK
42 I1 i
POH3BOJIHEIC SIMCHTApHEIX yHKLIH https://m.edsoo.ru/14ab3cdb
[IpousBoaHas CyMMBbI, IPOU3BEICHUS, bubnnorexa [JOK
43 .
9aCTHOTO (yHKITUI https://m.edsoo.ru/c12a0552
44 [IponsBoHast CyMMBI, IPOU3BEACHMS, bubmmnoreka HOK
4acTHOTO yHKIUI https://m.edso00.ru/d598f201
45 [TIponsBogHAas CyMMBI, IPOU3BEICHUS, bubmmoteka IIOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOIHOM K
46 I/I(i)ﬂe OBaHmop(b K flf/i Ha bubmmorexa LIOK
! YHH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
47 I/ICiJ'IC OBaHI/Hop(b K iﬁ Ha bubmmorexa LIOK
a YHIH https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
48 [IpuMeHeHne Mpon3BOJHOM K bu6muoreka [JOK

UCCIIeIOBaHUIO (PYHKIMH Ha

https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K

49 WCCIICIOBAHMIO (DYHKIIHH Ha bubmmorexa LJOK
a YHKIL https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenue HauOOJIbIIEroO U
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa LOK
YHKI https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenune HauOOJIbIIEr0O U
51 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmmorexa [JOK
YHE https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenue HanOOJIBIIErO U
52 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMH HA buGnuorexa [IOK
i https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenue HanOOJIBIIErO U
53 HAaUMEHBIIETO 3HAYCHUS (DYHKITUU HA bubnnorexa [IOK
YHKR https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
54 HauMEHBIIETO 3HaUeHUsl (YHKIIUU Ha bubnnorexa [IOK
i https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
55 HauMEHBIIETO 3HaUeHUsl (YHKIIUU Ha bubmmorera HOK
yH https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne Mpou3BOJHON IS
HAXO0XIEHUS HAMIIYUIIIETO PELICHUS B
56 MPUKJIAIHBIX 34, atiaqx JIHp bubmorexa TIOK
p g a I https://m.eds00.ru/13205d80
oTpeieNieHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (POPMYJION MK rpaduKOM
57 Kontponbnas paboTa mo teme bubnuotexa [JOK
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"IIponsBonHas. Ilpumenenue

https://m.edsoo.ru/f8ed5f99

MPOU3BOJHOMN"
58 [lepBooOpaznas. Tabmuma bubnuoreka [JOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabnuna bubmmoreka [JOK
epBOOOPa3HBIX https://m.edso00.ru/30c3697b
60 WuTerpain, reoMeTpuyecKuii u Bu6muotexa [JOK
(hbU3UYECKU CMBICIT HHTETpalia https://m.eds00.ru/391272c9
61 WHTerpai, reoMeTpu4eCcKuil 1 bubnuoreka [IOK
(bu3HYeCKnil CMBICT HHTETpaja https://m.edso00.ru/d359fb5f
62 WHrerpai, reoMeTpuYECKUil U bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Breruncnenue uaTerpana mo gopmyiie bubmmoreka [JOK
Herorona—JleitOuumna https://m.edsoo.ru/b9b225c3
64 Brruncnenune uaTerpana mo hopmyiie bubnnorexa [JOK
Herorona—JleitOnumna https://m.edsoo.ru/b800deb4
65 Brruncnenmne unrerpana mo ¢popmyie bubmuoreka [IOK
Herorona—IJleitOnuna https://m.edsoo.ru/f5eed075
66 Brruucnenue unTerpana mo gopmyie bubmuoreka [IOK
Herorona—JleitOnumna https://m.edsoo.ru/41da431a
67 Cuctembl TUHEHHBIX YpaBHEHUN bubmorexa HOK
https://m.edsoo.ru/b648235a
68 CHcTeMbl TUHEHHBIX YpaBHEHUN bubmorexa [OK
https://m.edso00.ru/5ab83864
Pemenue nmpuknaaHbix 3ama4 ¢
69 IIOMOIILI0 CUCTEMBI JIMHEHHBIX bubmmorexa TIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue mpukiaaHbIx 3a1a4 ¢ but6mmoreka [IOK



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5

MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/aa5962el

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
pallnOHAJIBHBIX, UppAallMOHAIbHBIX,

bu6nmorexa [IOK

& MOKa3aTeIbHBIX, JOTapu(PMUIECKIX https://m.eds00.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENbIX,

7 palrOHAIbHBIX, UPPALUOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeIbHBIX, JTJorapu(PMHIECKUX https://m.edsoo.ru/2dbd3859
YPAaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

73 palOHAaIbHBIX, UPPALNOHAIIBHBIX, bubnuoreka [IOK
MMOKAa3aTeIbHBIX, TOTaPH(PMUISCKUX https://m.edsoo.ru/7ab8d17e
YPAaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

74 palOHAaIbHBIX, UPPALNOHAIIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, Jorapu(PMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUW U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB pyHKIUN bubmmnoreka HOK
JUISl PELIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Ucnons3zoBanue rpadukoB GpyHKIUH bubmuoreka [JOK
JUISl pEILICHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHnEe ypaBHEHUN, CUCTEM U
HEPAaBEHCTB K PEIICHUIO

77 MaTeMaTUUYECKUX 3aj1ad U 3aJa4 U3 buGnnorexa [IOK

. https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKHu U
peanbHOU KU3HU
78 Kontponbnas padoTa mo teme bubmmorexa [JOK

https://m.edsoo.ru/471c735b



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b

"NHTerpan u ero npuMeHEHUsl.
Cucrtembl ypaBHeHHI"

HatypanbHble 1 1ieable yKcia B 3aa4ax

bu6nmmoreka [IOK

7 W3 peAIbHOM KU3HU https://m.edsoo.ru/3cee1327
80 HarypanbHble u nienble yucia B 3aa4ax bubmmoreka [JOK
U3 peaIbHOM )KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 Lienble yKcia B 3aa4ax Bu6muotexa [JOK
U3 peaIbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku qeMMMOCTH LETBIX YUCET buGnuorexa [IOK
https://m.edso0.ru/51696a67
83 [Tpu3Haku JETUMOCTH IEIBIX YUCEIT bubmmorexa [JOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKy JETMMOCTH LIEIIBIX YUCE bubmmorexa [IOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHme, 06001IEHNE, bubnunoreka LIOK
cucTeMaTu3alus 3HaHUK. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, o6o0IIEHNE, bu6nmorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06061IeHNE, bu6nmorexa LIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edso0.ru/e8b87729
88 [ToBTOpenue, o6o0IIEHNE, bubmmoteka IIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHHUs https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, o6o0IIEHNE, bu6nmorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001IeHNE, bubnunorexa LIOK
cucTeMaTu3anus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpenue, o600mEHNE, but6mmoreka [IOK

CHCTeMaTHu3allus 3HaHUH. HepaB CHCTBA

https://m.edso0.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1

92 [ToBTOpeHue, 06001eHNE, bubnunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpeHme, 06001EHNE, bu6nmmoreka [IOK
cucremaTtusanus 3Hanuii. HepaBeHcrsa https://m.edso0.ru/19304aba
94 [ToBTOpeHue, o600IIEHNE, bu6nunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHcrna https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 06001eHNE,
95 cucreMaruszanus 3HaHu. CUCTEMBI buGnuorexa [IOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHUN
[ToBTOpeHme, 06001IEHNE,
96 cucremMarusanus 3HaHuii. CUCTEMBI bubnnorexa [IOK
. https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpEeHHE, 0000IIEHNE, bubnnorexa [JOK
cucremaTusauus 3HaHuil. OyHKuuu https://m.edsoo.ru/d620c191
08 [ToBTOpeHME, 0000IIECHNE, bubnunoreka LIOK
cucremartusauus 3HaHui. OyHKIUU https://m.edso0.ru/7017196f
bubmmoteka IIOK
%9 Hrorosas koRTposbHas padota https://m.eds00.ru/513c9889
bubmmoteka IIOK
100 HToroBast KOHTpoJIbHASA paboTa https://m.edsoo.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc anreOpbl ¥ Hayall bubmmnoreka HOK
MaremMaTudeckoro anammsa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O06001enue, cucTeMaTH3aIus 3HaHUH
102 3a Kypc anreOpbl ¥ Hayall bu6muoreka [JOK

mareMarudeckoro anaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01mero o0pasoBaHus
pe3yJbTara
1 Yucna u BBIYMCICHUS
11 OmnepupoBaTh NOHATHSAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U JECSTUYHAs APOOb, TPOLEHTHI
12 BemonHATE  apudMeTHdeckue omepalud ¢ PalUOHAIBHBIMH |
' JeCTBUTENIbHBIMU YHCIIaMU
. BbimonHATe  npuONMKEHHBIE — BBIYMCICHMS, HUCHOJNb3Yys  IpaBUiIa
' OKpYIJICHUS, J1e]aTh IPUKUJKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN
OnepupoBarh MOHATHSAMU: CTEIIEHb C LIEJBIM [10KA3aTeIeM, CTaHAApTHAs
14 ¢dopma 3anucH EHCTBUTENBHOTO YHCIIA, KOPEHb HAaTYPaJbHOM CTENEHHU;
' HCIOJIb30BaTh MOAXOANIYI0 (DOPMY 3allUCH JAEUCTBUTEIbHBIX YMCEN IS
peleHus MPaKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC U TaHTE€HC INPOU3BOJILHOTO
1.5 yIJla; HCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (YHKIIUU
2 VYpaBHeHMS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHaIbHOE, MppaMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
59 BoinmonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH H
' pelarbs TPUrOHOMETPUUECKNE YPAaBHEHUS
BrInonHATE peoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATIBHBIX
2.3 BBIPOKEHUII M pellaTh OCHOBHBIE THIBI IEJbIX, PAUOHAIBHBIX H
UppaloOHAbHBIX YPaBHEHHH U HEPAaBEHCTB
24 [IpumeHsTh ypaBHEHHUS W HEpaBEHCTBA JJIS PEIICHHUS MaTeMaTHYeCKUX

3ala4 1 3a1a4 U3 pa3JINIHbIX oOacreit HAayKHU U peaHBHOﬁ KHU3HU




MOI[GJII/IpOBaTB PCATIBHBIC CUTyallUU Ha SA3BIKC anre6p51, COCTaBJIATHb

2.5 BBIPQXKEHUS, YpaBHEHHUS, HEPABEHCTBA I10 YCIOBHUIO 33J]a4l, UCCIIEI0BATh
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIUH U TpaPUKH
OnepupoBaTh TNOHATHUAMH: (YHKIHA, CIOCOOBI 3amaHus (DYHKIHH,
3.1 00JlacTh OmpeneNeHuss M MHOXKECTBO 3HAueHUM (YHKIUH, Tpaduk
(GyHKINH, B3aUMHO O0OpaTHbIE (DYHKITHH
3.9 OmnepupoBaTh HOHATHUSAMH: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIU
' (GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIUN 11 pellieHus] ypaBHEHU N
34 Crpoutp W uyHTaTh TrpaduKd JMHEHHOH (QYHKIMH, KBaJAPaTHYHON
' (GyHKIUY, cTeNeHHON (QYHKIUU C IIETBIM [TOKa3aTeIeM
Ucnonb3oBate rpaduxu ¢GyHKIUI A7 UCCIEIOBaHHS TPOIECCOB U
35 3aBHCUMOCTEH TPU PEUICHWHU 3a7ad U3 JIPYTUX Y4eOHBIX MPEJAMETOB H
' peaibHOM  JKM3HM, BbIpaXkarb (OpMyIaMH 3aBHCHUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro anaiamsa
41 OmnepupoBaTh MOHATHAMHU: TOCJIEIOBATENBHOCTD, apudmMeTHueckas u
' reoMeTpHuecKasi IPOrpeccuu
OnepupoBaTh MNOHATHSIMHU: OECKOHEYHO YOBbIBaroIlas reoMeTpuYecKas
4.2 nporpeccusi, CcymMma O€CKOHEUYHO  yOBIBAIOIIEH TIeOMETPUUECKOU
porpeccuu
4.3 3agaBaTh MOCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
14 Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEH W INPOTPECCUN A
' peleHHsl peaabHbIX 33a1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
5.2 peambHBIX MPOIECCOB W SIBICHWH, TPU pENICHWH 3amad M3 JPYTuX
y4eOHBIX TPEAMETOB
- OnepupoBarh  TMOHATHSAMHU:  OINpPEACICHUE, Teopema,  CIEICTBHE,

JA0Ka3aTCJIbCTBO

11 KIIACC



Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBEPSIEMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATUSMHU: HATypaJbHOE, LIEJIO€ YUCIO; HCII0JIb30BAThH
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX YHCEJ, PA3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHOKUTENH JUIsl pELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh  MOHATUSAMH: Jorapu(dM  UYWCHA, JIECATHYHBIE H
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUSI U HEPABEHCTBA
[TpumeHnsaTh cBOMCTBAa CTENeHM MJIs MNPeoOpa3oBaHMs BbIPAKEHUI,
2.1 ONEpUPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE YpPAaBHEHHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX JIOTapu(pMBL;
2.2 OIIEpPUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JJOTaApU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHus npocTeimmux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH u €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul pEIICHHUS
MIPAKTUYECKUX 3a7a4
25 Haxomute  pemieHMss OPOCTEHINIMX  CUCTEM M COBOKYITHOCTEW
' palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIATH
26 BBIPQXEHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3ajayd,
' UCCIIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHMEM  aIlmapara
anreopsl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH IKCTpeMyMa (DYHKIUH, HauOoJsbliee U
' HaMMeHblllee 3HaueHUs] (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
WCCIIeIOBaHUS (PYHKIIUH, 3aJaHHON TpaduKoM
39 OnepupoBaTh NOHATHAMU: TpadUKH MOKA3aTENbHOM, JTOrapuPpMUUECKON U

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb MX Ha KOOPIUHATHON




IJIOCKOCTH U UCIIOJIB30BATh I PELLICHUS] YPAaBHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JIMHEHHBIX

3.3 YPaBHEHUH M HCIOJb30BaTh MX JUI PEUICHUS CHCTEMbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA IS0 UCCICAOBAHHS IPOIECCOB H
' 3aBUCHMOCTEH U3 IPYTUX y4EOHBIX AUCIUILINH
4 Hauana MaTemMaTH4ecKkoro aHajansa
OnepupoBaTh TOHATUSIMH: HENpepbIBHAS (QyHKIUS, MPOU3BOIHAS
4.1 (YHKLIMHU; HWCHOJB30BATH T'COMETPUYECKUH W (DU3UYECKHH CMBICIT
NPOU3BOAHOMN /TSI peLIeHUs 3a1a4
42 HaxomuTe  NpOW3BOAHBIE  DJIEMEHTApHBIX  (DYHKIHUH,  BBIYHCIATH
' IPOU3BOHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO (DyHKIIUH
Hcronp30BaTh  NMPOW3BOJAHYIO U HCCIEAOBaHMSA (QYHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTH PE3yIbTAThl UCCIEIOBAHUS K
HOCTPOCHHIO I'PaKOB
14 Hcronp30BaTh MPOU3BOJHYIO Ul HAXOXKJICHHUS HAWIYUIIEro PEelIeHUs B
' NPUKJIAJHBIX, B TOM YHCJIE CONUATBHO-YKOHOMUYECKHX, 3aauax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Has W WHTETpaj; IOHUMATH
' reoMeTpHUYECKUil U (PU3NYECKUI CMBICI UHTErpaia
46 Haxonute nepBooOpa3zHble 3JIE€MEHTApHBIX  (YHKUUH, BBIYMCIATDH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemate npukiagHbie 331241, B TOM YHUCIIE€ COLUATBHO-3KOHOMUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUS
Panuonanenele  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  Apodu.  Apudmerndyeckne  Omepamuu ¢
11 paLMOHATIBHBIMU YHUCIaMH, IPeoOpa30BaHUs YUCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB JUIS PEIISHUs MPUKIAJHBIX 3a7ad U3 Pa3IMYHBIX OTpacie
3HAHUU U peabHOM JKU3HU
JeiictBuTenpHble  yKciaa.  PanMoHanmbHBle M MppalMOHAIbBHBIE — YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIBHBIMH 4YnciIaMu. [IpuOmmkéHHbIE
BBIYUCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUYMCIEHUN
Crenenp ¢ nenbiM nokaszareneM. CrtangapTHass (opma 3amucu JeHCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanne moaxosmeld (GopMbl 3alMCH JCHCTBUTEIBHBIX YHCET IS
pELIEeHUs] IPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX
14 Apudmerndeckuil KOpeHb HaTypaibHON creneHu. JleHcTBUS ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBaAHUS
95 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenue nensx U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanoHalbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI
97 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PELICHUIO MaTEMaTUYECKHX 3a/1ad U 3a7a4

W3 pa3InYHBIX 00J1acTel HAYKW U PEATbHON KU3HH




3 OyHKIUYU U TpapUKU
31 Oynkuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumn. B3aumHo obOparHble
' byHKIUA
3.9 Ob6nacte ompenelneHus U MHOXeCTBO 3HaueHud ¢ynkuumu. Hymu dynkuuu.
' [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
33 Crenennast (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKHUX (yHKUIUN
' YKCJIOBOTO apryMeHTa
4 Hayana maremaTtnueckoro aHanusa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATENbHOCTH
Apudmernueckass W TEOMETpHUECKass Nporpeccuu. beckoHewHo yObIBaromias
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEH TeOMETPHUYECKON
' nporpeccud. dopmysia CIO0XHBIX TNPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omnepanuu Haja MHOXecTBaMu. Jluarpammbl Oiinepa — BenHna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjs ONUCAaHUS pealIbHbIX
IPOLIECCOB U ABJICHUH, IPH PEILICHUM 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMoCTy HETbIX YUCel
1.2 Crenens ¢ paloHaNbHBIM ITOKa3aTeraeM. CBONCTBA CTEIIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxeHU, copepKaluX Jorapumbl
25 [IpeoOpa3oBanue BbIpaXeHH, COEPKALIUX CTENIEHH C PallMOHATbHBIM

IIOKa3aTcjIeM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JNMHEHHBIX ypaBHEHHH. PelleHwe MNpPUKIAIHBIX 3a/7ad C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucteMbl U COBOKYITHOCTH PAaLlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUYECKUX 3a]a4
' W 33/1a4 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIuH. HanOospimee W HauMeEHbIIEe 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S pEIIeHNs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIUA I UCCICIOBAHHS — TPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT NPU PEIICHUM 33Jad U3 JAPYrHX Y4eOHbIX
MIPEAMETOB U PEaIbHOMN )KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /1JIs1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICT TPOU3BOAHON
43 [IpousBonHble 3yeMeHTapHbIX (yHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUI
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs: (QYyHKIMHU Ha
OTpe3Ke
[IpumeHneHne NpoOU3BOAHOM JUIsSl HAXOKJIEHUS! HAWTYUILIEro pEelIeHNs B PUKIIaIHbIX
4.5 3ajjavax, S ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuam
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reoMmerpuueckuii U pusndeckuit cMpici. Boruncienne uuterpaita mo

¢dbopmyne Hetotona — JleitOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENEJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a1ad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUs PealbHBIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypaJbHOE YHCIIO, LIEJI0E€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
MPOM3BOJILHOIO YHCIA, OCTATOK IO MOAYJI0, PAlHOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJbHBIX,  LIEJbIX,
2 paloHaIbHBIX, JIEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUHUCJIIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIPDAKECHMI; YMEHHE ONEPHUpPOBATh MOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBalOIIas TI'eOMETpUYEcKas MpPOTrpeccus; yMeHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucenl  (TeoMeTpuyecKas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBATH
MOHATUSIMU: MaTpuma 2x2 u  3X3, omnpeneaureslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMUK:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC pPCIIAThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIApaMCTPOM; TPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLUY, TIepBas U BTOpasi NPOM3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3IEMEHTapHBIX (YHKIUI;
YMEHHE UCIOIb30BaTh MPOU3BOAHYIO JJs HCCIENOBaHHUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro
aHaIK3a; MPUMEHATh MPOU3BOAHYIO Ui HAXOXKACHUS HAWIYy4dIlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COIHUAIbHO-3KOHOMHUYCCKUX U




(bu3MYECKUX 3a7a9ax; HAXOJUTh TUIOMIAIU U 00bEMBI GUTYDP C TTIOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMSA, KOMITO3MLUS (QYHKIMHA, JuHEeWHass (QyHKIus, KBaapaTHYHAs
byHKIuS, panoHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYecKkne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkunMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTH TIpaUKH H3YyYCHHBIX (DYHKUIUH, BBINOIHATH MPeoOpa3oBaHUs
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
pealbHbBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM almapara

anreOpbl, UHTEPIIPETUPOBATD MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMETHUEeCKOoe, MeuaHa,
HauOosplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOMCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB W  JJIEKTPOHHBIX  CpPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacceuBaHus U JINHEWHOU perpeccuu




YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHymuim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
HNOHATUSAMH: CIIydaiiHas BEJWYHMHA, paCIpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BeJIMYUHBI, (QYHKIMM pACIpENeNeHUuss U  IUIOTHOCTH
PaBHOMEPHOIrO, IOKa3aTeJbHOIO U HOPMAJIBHOIO PACHpEesCHHI;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX YHCET,
METOABI BBHIOOPOUYHBIX HCCIIEAOBAHUI; YMEHHE IPHBOJUTH ITPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEILICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIUECS IpPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTHI M TEOpeMbl MJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHITUSIMHM: IUIOMAAL GUTYpPbI, 00bEM (QUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, MnpusMa, NUpaMuaa, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomaib
MOBEPXHOCTU MUPAMUJBI, MPHU3MBI, KOHYyca, IWIMHIpa, 00BEM Kyoa,

IIPSAMOYTOJIBHOTO Tapajlleenunena, MUpamMuabl, NPU3MbL, LWIAHIPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHYCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cepbl, LWIMHAPA, KOHYCa; yYMEHHE CTPOUTH CEUYECHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBAThH ONpPEEIICHUS U3y4aeMbIX (UTYp, BBIABUIAaTh TUIIOTE3BI
0 CBOICTBaxX W IpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccudukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOILICHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWHM 3a7a4 M3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIAa/b, OOBEM, ILIOMIATh TMOBEPXHOCTH),
UCIIONB3YSl M3Yy4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
HWINHIpPA, KOHycCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

NOJ00HBIX (uryp

YMeHue onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAsS CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE IPOU3BEAECHUE, YroJ MEXKIY
BEKTOpPaMHU; YMEHHE UCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METO
JUIST pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a]ad  JPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOAANIMN METOA JUIsl pEIIeHHs 3a7adu,
IIOHHUMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYCHUHM [MPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




IHEPEYEHD 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
Koxn
1 Yucna u BeIYMCICHUSA
11 Harypanbhble u nensie yncina. [Ipu3Haku 1eTuMOoCcTH LeNbIX Yncelt
1.2 Parnmonanbshele uncina. OObBIKHOBEHHBIE M JECSITUYHbIE JPOOHU, POLIEHTHI, 0ECKOHEUHbIE IEPUOINIYECKHE APOOH
13 Apudmerniecknuil KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apuMEeTHUECKUMH KOPHSIMHU HAaTYpaIbHOHN CTETICHN
14 Creniens c 1enbIM nokasareneM. CTeneHb ¢ palioHaIbHBIM 1oka3ateiaeM. CBOWCTBa CTETICHU
15 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOT'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHI'€HC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTuyHbie U HATYpaIbHbIEC JOTapUPMBbI
17 JlelicTBuTenbHble yMciaa. ApUpMETHUYECKHE ONepaluu ¢ JACHCTBUTEIbHBIMU uuciaamH. [IpuOnuxEHHbIE BBIYMCIECHUS, IMpaBUia
' OKpYTJIEHUS, IPUKHUJIKA U OL[EHKA pe3ysIbTaTa BIYMCICHHH
1.8 [TpeoOpazoBaHme BBIpaXKESHUI
1.9 KomrmiekcHeie uncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANbHBIE YPaBHEHHS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHUS
2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppainmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronoMerpuueckre HEPaBEHCTBA




2.9

CucreMpl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu

2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUH. OnpeaenunTeslb MaTpULIbL
3 OyHKIMH U TpapuKH

a1 OyHkusa, crnocoObl 3agaHus (GyHkmuu. I'padux ¢yHknuu. B3ammuoo oOpatHble (yHkiuu. YETrHple W HEUETHBIE (DYHKIIMH.
' [lepuonmueckue GyHKIUU

3.9 OOnacte omnpeneneHus W MHOXKeCTBO 3HaueHwid QyHkmuu. Hymu ¢yakomu. [IpomexyTkm 3HaKomoctostHeTBa. [IpomexyTku
' MOHOTOHHOCTH (yHKIMH. MakcuMyMbl 1 MUHUMYMBI (pyHK1nu. Hanbonbiee u HanMeHbllee 3HaueHue GyHKIIMHA Ha TPOMEXKYTKE

3.3 CrenenHas GyHKIIHS ¢ HATypaJIbHBIM H LIeTbIM Moka3ateneM. E€ cBolicTBa u rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTENEHH

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaPuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U IrpaduKH

3.6 Touku pa3psiBa. AcuMnTOThI rpadukoB GpyHKiui. CBONCTBA PYHKIIMIA, HEMPEPBIBHBIX HAa OTPE3KE

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

3.8 Apudmerndaeckas u reomeTpudeckast mporpeccu. @opmyina CI0KHBIX IPOIEHTOB
4 Hauana marematndeckoro ananusa

4.1 [IpousBonnas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMH

45 [TpumeHeHre MPON3BOTHON K UCCIIE0OBaHUIO (DYHKIIMK HA MOHOTOHHOCTB M 3KCTpeMyMbl. HaxosxieHre HanOoIbIIero 1 HanMEHbBIIIEro
' 3Ha4YeHUs1 QYHKIUU HAa OTPE3Ke

4.3 [TepBooOpaznas. MuaTerpan
5) MHoOXecTBa U JIOTHKA

5.1 MHoxecTBO, oneparuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTE M cTaTHCTHKA

6.1 OnucarenpHasi CTaTUCTUKA

6.2 BepositTHOCTB




6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena n NOBEpXHOCTH BPALICHUS
7.5 KoopauHnaTsl 1 BEKTOPBI




