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HOACHUTEJIBHAS 3AIINCKA

Jlannast pabouas mporpamma 1o ainredpe mnpeaHazHaueHa s ywammxcs — 10-11
kiaccoB MbOY «Kanomkunckas COILLy.

PabGouass mporpamma mo anredpe s oOywaromuxcs 10 — 11 kmaccoB siBisieTcs
cocTaBHOM 4YacThio OCHOBHOUW 00pa30BaTeNbHOM MPOrpaMMBbl IIKOJBI, pa3paboTaHa Ha
OCHOBE:

1. ®eaepanbHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOIO CTAHAPTa OCHOBHOTO OOLIETO

o0pa3oBaHus C y4€TOM U COBPEMEHHBIX MHPOBBIX TPEOOBaHUM, MPETBABISIEMBIX K

MaTeMaTU4ecKkoMy OO0pa30BaHUIO, U TPAAULUN POCCUUCKOrO0 0O0pa3oBaHUs, KOTOpbIE

00€ecreynBaloT OBJIAJICHUE KIIOUEBBIMH KOMIIETEHIUSMHU, COCTABJISIOLIMMU OCHOBY

JUIsL  HENpephIBHOTO O0Opa3oBaHUSI W CaMOpPA3BUTHUSA, a TakXKe LEJIOCTHOCTh

OOLIEKYIBTYPHOTO, IMYHOCTHOTO U MO3HABATENILHOTO Pa3BUTHS 00 y4UatOIUXCS.

2. ®enepanbHoit paboueit nmporpammbel OOO 10 y4eOHOMY MpeaMeTy «Anredpa »

yriayOneHHbI ypoBeHb 2024 1.

3. MeToanueckoro mocobusi K MpeaIMeTHOW JTUHUHM yuyeOHUKOB 1o anrebpe 11 kimacc

[II.A.Anumos, FO.M. Konsirun, M.B. TkaueBa u nip.

4. MeTtoan4ecKkoro rnocoous K mpeIMeTHON JTUHUU ydeOHMKOB 1o anredpe 10 kiacc

A.T'. Mep3nsk, B.b. Tlononckuii, M.C. Axup.

5. bazucHoro y4ue6Horo rana odpasoBaTteiabHOro yupexaenus Ha 2024 — 2025 yu/rog.

B pabGoueii mnporpamme yuTeHbl wuAeHM u TonokeHus KoHmenuuu pa3BUTHS
MaTreMaTH4eckoro oopasoBanus B Poccuiickoit @enepanuu.

VY4eOHbit Kypc «Anredpa U Hayalla MATEMAaTHYECKOTO aHANIM3a» SABIAETCS OJHUM W3
HauboJee 3HAYMMBIX B MpOrpamMMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIbKY, C OIHOM
CTOpPOHBI, OH 00€CIeurnBaeT UHCTPYMEHTANIbHYIO 0a3y JJig M3y4YeHHs] BCEX E€CTECTBEHHO-
HAyYHBIX KYpCOB, a C IPYTOil CTOPOHBI, (HOPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIILICHHUE
oOy4Jaromuxcs Ha YpOBHE, HEOOXOAUMOM JJIi OCBOEHUSI MH(OpMATUKHU, 00IIeCTBO3HAHMS,
UCTOPUU, CIIOBECHOCTHM M JPYyrUX IUCUMIUIMH. B pamkax maHHOro yd4eOHOTO Kypca
oOydaroluecs: OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyITHUpyET CBOU JOCTHXKCHHUSI B MaTeMaTUUECKOM dopme.

VY4eOHbIit Kypc anreOpbl U HaYal MAaTEMaTHYECKOTO aHalIM3a 3aKJIabIBaeT OCHOBY IS
YCTEIIHOTO OBJAJCHUSI 3aKOHaAMU (U3UKH, XUMUU, OWOJIOTHH, TOHMMAaHHS OCHOBHBIX
TEHACHINI Pa3BUTHS YKOHOMUKHU M OOIIECTBEHHOMN >KM3HU, MO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO UCIIOIB30BaATh UX JIJIS
JTajabHEHIero o0pa3oBaHUs W B IIOBCCIHEBHON JKM3HH. B TO ’ke BpeMsl OBJIAJICHHE
a0CTpaKTHBIMH M JIOTHYECKH CTPOTUMHU KOHCTPYKIMSIMU areOpbl M MaTeMaTU4eCKOTO
aHajau3a pa3BUBAaE€T YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTD,
JOKa3blBaTh YTBEPKACHUS C T[OMOLIBIO MHAYKIUU W PacCyXkIaTh JEIyKTHBHO,
MCIIOJIb30BaTh 0000IIEHNE W KOHKPETHU3AIUIO, a0CTparupoBaHue M aHAJIOTHIO, (POPMHUPYET
KpEaTHUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone m3yuenus yueOHOro Kypca «Anredpa W Hadajda MaTeMAaTHYECKOTO aHATU3a»
oOyyJaroluecs: moJiy4atoT HOBBIA OIBIT PEIICHUs] MPUKIAIHBIX 3a]a4, CAMOCTOSITEIBLHOIO
MMOCTPOCHHS] MATEMATUUYECKUX MOJICNIEN pealIbHbIX CUTYallMi, MHTEPIPETAUU TOJTYYEHHBIX
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pEIICHH, 3HAKOMSTCS ¢ TPUMEPAMHU MaTeMAaTHIECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIAIOIIMMUCST MAaTEMATHICCKUMU OTKPBITUSMH M UX aBTOPAMH.

Y4eOHbIlt Kypc 007amaeT 3HAYUTEIBHBIM BOCIIMTATEIBLHBIM MOTCHIIMAIOM, KOTOPBIH
peanu3yeTcsl Kak yepe3 y4eOHBI MaTepual, CoCOOCTBYIOMMNA (POPMHUPOBAHUIO HAYIHOTO
MHUPOBO33pPEHUS, TaK W depe3 cHenuduky ydeOHOW JesATeTbHOCTH, TpeOyromen
MPOJOJDKUTETFHOW KOHIIEHTpAIIMM BHUMAHUS, CAaMOCTOSTEIBHOCTH, AaKKYpPaTHOCTH U
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN PE3yJIbTaT.

B ocHoBe MeToauku o0yueHUs aaredpe M HavyajgaM MaTeMaTHUECKOTO aHaIHM3a JICKUT
JESATETHPHOCTHBIN TPUHIIAIT 00yUYEHUS.

B crpykType yuebHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO aHajHn3a
BBIJICJICHBI CJICAYIONIUE COACPKATEIHbHO-METOUYCCKUE JTMHUU: «YHClia W BBIYUCICHUSNY,
«Dyuknmuu W rpadukuy, «YpaBHEGHUS W HepaBeHCTBa», «Hauama MareMaTHyeckoro
aHanm3a», «MHOXKECTBa M JIOTHKa». Bce OCHOBHBIE CO/IEpKATEIbHO-METOIMUECKUE JTHHUN
M3y4aloTCs Ha MPOTSHKCHHUH JIBYX JIET 0OYUCHHs Ha YPOBHE CpeHETo o0IIero oopa3oBaHus,
€CTCCTBEHHO JIOMIOJIHSS JApPYr Jpyra W TIIOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH W
pasnenamu. JlaHHBIA YYCOHBIH KypC SBIISICTCS HHTETPATUBHBIM, ITOCKOJBKY OOBEIUHSICT B
ceOc cojep)KaHWe HECKOJIbKHX MaTeMaTHYEeCKUX JUCIUIUINH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MaTEMaTHYCCKUH aHAJIN3, TCOPUsS MHOXKECTB, MaTeMaTHYCCKas JIOTUKA U
apyrue. Ilo Mepe Toro kak oOydJaromuecs OBIafeBalOT BCE Oosiee MIHMPOKUM
MaTEMaTUYCCKUM aIlllapaToM, y HUX MOCIIEI0BATeILHO (DOPMHUPYETCS U COBEPIIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHYeCKYI0 MOJeNb peajbHOW CHUTyallH, MPUMEHITh 3HAHUS,
NOJyYeHHbIE TMPU HM3YyYCHWH y4eOHOro Kypca, [UIS PEIIeHUS CaMOCTOSTEIhHO
chopMyITUPOBaHHON MaTeMaTHIECKON 3a]aud, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.

ConmepxkarenpbHO-MeTOMUYECKass JHHAA «YWciaa W BBIYMCIICHHS»  3aBEpIIacT
(dopMupoBaHUE HABBHIKOB HCIIOJNIB30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HAYATO
Ha YpOBHE OCHOBHOTO 00miero obpaszoanus. Ha ypoBHe cpemHero obiiero odpa3oBaHUs
ocoboe BHHMaHHE YICNIeTCs (OPMUPOBAHHIO HABHIKOB PAIlMOHATBHBIX BBIYHCICHHM,
BKJTIOYAIOIIUX B CeOSl MCIOJIB30BaHUE PA3IMUYHBIX (DOpPM 3allMCH YHUCla, YMEHHE JeNIaTh
NPUKHJIKY, BBITIOTHATH MPHOIMKEHHBIC BBIUYMCICHHS, OICHUBATH YHCIOBBIC BBIPAKCHHS,
paboTaTh C MaTEMaTHYECKUMHU KOHCTAHTAMU. 3HAKOMBIE OOYYarolIuMcsi MHOXKECTBa
HATypajdbHBIX, IENbIX, pAIHOHATIBHBIX U JICWCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX YHCel. B KaXIOM W3 3TUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CreludUUecKrne 3aa4d 1 ONepaluu: JeJICHHe HAIlelo, ONepUPOBaHUE
OCTaTKaMM Ha MHOXXECTBE IIE€JIBIX YHCEN, OCOOble CBOWCTBA pAIMOHATBHBIX U
UPpPAMOHATBHBIX YHCEN, apu(METUYECKHE Olepaluu, a TaKXKe H3BICUCHUE KOPHS
HAaTypaJbHOW  CTEMEHM HAa  MHOXECTBE  KOMIUICKCHBIX  dYucen.  bmaromaps
MOCJICIOBATEIPHOMY ~PACHIUPEHUIO Kpyra HWCIONB3YEeMBbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTSIMU WX TPUMEHEHUS IS PEIMICHUS PA3NHYHBIX 3a7a4  (HOpMHUpPYETCs
MPEICTaBIICHNE O €IWHCTBE MATEMATHKW KaK HAyKH M €€ pOJiM B TIOCTPOCHHH MOJIETIeH
pEaNTbHOTO MHpPA, MIHPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETHU3AIIHS.



JIunus «YpaBHEHHSI U HEPABEHCTBA» PEAM3YyEeTCs Ha MPOTSHKEHUU BCETO OOYy4YEHUS
Ha YpOBHE CpeJHEero oOmero odpa3oBaHMs, MOCKOJIbKY B KaxaoM paszaene [Iporpammbl
MPELYyCMOTPEHO pEUIeHUE COOTBETCTBYIOUIMX 3anad. B pe3ynbrare oOydaroniuecs
OBJIQJICBAIOT PA3JIMUYHBIMU METOJAMU PEIHICHUS palMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapu@MUUYECKUX U TPUTOHOMETPUUECKUX YpPaBHEHHUH, HEPABEHCTB U
CHUCTEM, a TakXKe 3aJay, colepxamux napaMmerpnl. llolydeHHbIE yMEHUS MIHPOKO
WCIIOIB3YIOTCSl TIPU UCCJIEAOBAHUU (DYHKUIMHA € MOMOIIBIO MPOU3BOIAHON, MpPU PEIICHUU
MPUKIAIHBIX 3a7a4 M 3aJady Ha HAXOXJCHHE HAMOOJbIIMX M HAUMEHBIIMX 3HAUYCHUUN
¢ynkuuu. JlaHHas conepxkaTelbHAas JUHUSA BKIOYaeT B ceOs Takxke (OpMHpPOBaHUE
YMEHUU  BBINOJHATH pacu€Tel 1o QopMynam, mnpeoOpa3oBaHUs  pallUOHATILHBIX,
UPPALMOHAIILHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BhIPAXKEHUH, COACPKAIINX
cTenieHU W JorapudMbl. brarogaps U3ydeHHIO alreOpanyeckoro Marepuana MpPOUCXOAUT
NajabHEenIee pa3BUTHE AJTOPUTMHUYECKOTO U aOCTPAKTHOTO MBINUICHUS OO0yYaroluxcs,
(bOpMUPYIOTCS HAaBBIKU JACAYKTUBHBIX PACCYXKIEHUM, paOOThl ¢ CUMBOJIBHBIMH (hOpMaMHU,
IPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa mpemmaraer S(QPEKTUBHbIE HMHCTPYMEHTBI ISl PEHICHUS TMPAKTHYECKUX M
€CTEeCTBEHHO-HAYYHBIX 3aj1a4, HArJsIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa
HayKHU.

ConepxaTtenbHO-MeTOAMYECKass JTUHUS «DYHKITUU U TpaQuKH» TECHO TMeperieTaeTcs
C JpPyrUMH JIMHUSMH Y4eOHOro Kypca, IIOCKOJbKY B KaKOM-TO CMBbICIE 3a7aéT
NOCJIEIOBATENIBHOCTh HM3Yy4YeHUs Marepuana. M3yueHune CTENneHHOW, I0Ka3aTelbHOu,
JorapuMUYECKO U TPUTOHOMETPUYECKUX (YHKLIUNA, HX CBOMCTB U TpaduKoB,
UCIIOJIb30BaHue (DYHKIMM JUIsl peIeHHs 3a/1a4 U3 APYTUX YYEOHBIX MPEAMETOB U PeabHON
KU3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKHUM aHAJIU30M, TaAK U C PELICHUEM YPaBHECHUH U
HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yAenseTcs: (OPMUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXIY Pa3TUYHBIMU BEITUYMHAMH, HCCIEAOBATH IMOJYYCHHBIC
byHKIMKM, CTpOoUTh MX rpadukud. Marepuan 3TOH cOAEp)KATEIbHOW JIMHUM HAaIlleJeH Ha
pa3BUTHE YMEHUN U HABBIKOB, MMO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMUYMHAMU
B pa3IMuHONM (opMe: aHAIUTUYECKOM, Tpaduyeckoi u ciaoBecHOW. Ero wusydenue
CIIOCOOCTBYET PA3BUTHUIO QJITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIICHHIO H
KOHKPETHU3ALNH, UCIIOJIL30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Havama MaremMaTM4ecKOro  aHajau3a»  MO3BOJIAET
CYIIECTBEHHO pAaCIIUPUTh KpPYyr KakK MaTeMaTHYeCKUX, TaK U MNPUKIATHBIX 3ajaad,
JOCTYIHBIX OOYYaIOUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH T'paduku
CIOXKHBIX (DYHKIHH, ONMpeAeNnsaTh UX HAuOONbIINEe W HAUMEHBIINE 3HAYCHUS, BBIYUCIATH
mwiomanau Guryp u oOBEMBI Tell, HAXOJUTh CKOPOCTH U YCKOpEeHUs: mpoleccoB. JlaHHas
cojiepKaTelibHasl JIMHUS OTKPHIBA€T HOBBIE BO3MOXKHOCTH IMOCTPOCHHUS MaTeMaTHYECKHX
MOJIeIel pealbHbIX CUTyallui, MO3BOJIIET HAXOJUTh HAWIIYYIIee PEIICHUE B MPUKIIAIHbIX,
B TOM UHCJ€ COLMAIBHO-P)KOHOMHYECKHX, 3aJadyaXx. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTH4eCKOro aHajliu3a CIOCOOCTBYET pa3BUTUIO  aOCTpakTHOro, (¢opmaibHO-
JIOTUYECKOTO U KPEaTUBHOIO MBIIUICHHS, (OPMUPOBAHUIO YMEHHI pacrno3HaBaTh
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MPOSBIICHHS 3aKOHOB MaTEMAaTUKH B HAYKe, TEXHUKE U HUCKyccTBe. OOydaronuecs y3HaroT O
BBIIAIOIINXCA pe3yJIbTaTaX, MOTYYEHHBIX B XO/I€ Pa3BUTUSI MaTEMAaTUKHU KaK HAyKH, U 00 UX
aBTOpAX.

ConepxarenbHO-MeToANYECKass JUHUS «MHOXecTBa M JIOTMKa» BKJIIOYAaET B ceOs
AJIEMEHTBl TEOPUH MHOXKECTB M MaTEMAaTUYECKOW JIOTMKU. TEO0pEeTHMKO-MHOKECTBEHHBIE
MPEICTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTeMaTUKU M MpeasiaraloT Haubosee
YHUBEPCAJIbHBIN S3bIK, O0BEAUHSIIONINI BCE pa3Jeibl MAaTEMAaTUKU U €€ MPUIIOKEHUN, OHU
CBA3BIBAIOT Pa3HblE MAaTeMAaTUYECKHE IUCLMIUIMHBI M MX NPWIOKEHHS B €IUHOE IIEJIOE.
[loaToMy BaxXHO JaThb  BO3MOXHOCTH  OOydaromiemMycs IOHUMAThb  TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MATEMATHKH M MCIOJIB30BAaTh €r0 JJI BBIPAXKEHUS
CBOMX MbICNIEH. /IpyruM Ba)KHBIM NPU3HAKOM MATEMATUKU KAaK HAyKHW CIIEIyeT NpPU3HATh
CBOMCTBEHHYIO0 €l cTporoctb OOOCHOBaHUM M CJEJIOBaHHUE OMNPEICIEHHBIM MpPaBUIIAM
NOCTPOEHUSI JT0KA3aTEIbCTB. 3HAKOMCTBO C DJJEMEHTAMHM MAaTEMaTUYECKOW JIOTHKHU
CIIOCOOCTBYET Pa3BUTHUIO JIOTMUYECKOTO MBIILJIEHUSI 00yYaIOUMXCsl, TO3BOJISIET UM CTPOUTH
CBOM PaCCyKJI€HHS Ha OCHOBE JIOTMUECKUX MNpaBui, (GOPMHUPYET HABBIKU KPUTHUECKOTO
MBIIUICHUS.

B yuebHoM kypce «AnreOpa W Hayaida MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI ~MaT€MaTHMYECKOr0 MOJCIHUPOBAHUS, KOTOpble MPHU3BAHbI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJIEIEH peasibHbIX CUTyallui, UCCIEIOBAHUS dTUX
MoJieNiell ¢ TIOMOUIBbIO ammaparta anreOpbl U MAaTeMaTHYeCKOro aHaiu3a, WHTEpHpeTaluu
IIOJIYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BILICTEHBI B KAXKIBIA U3 pa3leiIoB NIPOrPaMMBI,
IIOCKOJIBKY BECh MaTepuall ydeOHOro Kypca IIHPOKO UCIOJB3YyeTCsl MJsl pPELeHUs
OpUKIAAHBIX 3a7ad. llpu pemieHuu peanpHBIX NPAKTUYECKUX 3ahad  oOydaroliuecs
pa3BUBAIOT HAOJIOJATENIBHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, aOCTparupoBaThcs,
UCMOJIb30BaTh AHAJIOIHMI0, 0000IIaTh U KOHKPETU3UPOBaTh MpoOsieMy. JlesTenpHOCTh MO
(OpMUPOBAaHUIO HABBIKOB pELIECHUS MPUKIAJHBIX 3aJad OpraHu3yeTcss B Ipolecce
M3y4eHUs BCEX TeM y4yeOHOro Kypca «Anredpa u Hayajla MaTeMaTUYECKOT0 aHAIN3a.

Ha wu3yuenue yueOHOro kypca «Aisrebpa M Hauyajga MaT€MaTHYECKOI'O aHaIM3a»
otBoauTcs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB
(4 yaca B HeZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucaa v BbIYMCICHUS

Panmonanbapie  uyucna. OOBIKHOBEHHBIE U JECATUYHBIE JAPOOU, MPOIEHTHI,
OeckoHeuHble nepuoauyeckue apodu. [IpumeHnenune apoOeil W MPOIEHTOB JJIS PEIICHUs
NPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEATIBHOMN KU3HU.

JlencTBUTEIBHBIE yuycia. PannonanbHbie 151 HppaLlMOHAIIBHBIE Yyyca.
ApudmMeTndeckue omneparuu ¢ JACHCTBUTEIBbHBIMU 4YHCIaMU. MOyib JEHCTBUTEIBHOIO
yyciia U ero cBorcTBa. [IpubamkEHHbIE BBIUMCIEHUS, MPAaBUIIa OKPYIJICHUS, TPUKUIKA U
OIIEHKA pe3yJibTaTa BbIYUCICHUMN.

Crenenb ¢ mensIM nokasareieM. bumHnom Hrerorona. Mcmonwp3oBanue mOAXOoAsIel
dbopMbl  3amMCU  EUCTBUTEIBHBIX YHCET JJIi pEIIeHHUs] MPAKTHUYECKUX 3a7ad U
MPEJCTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENIEH! U €0 CBOMCTBA.

CreneHb ¢ pallMOHANIBHBIM MOKAa3aTEJIeM U €€ CBOMCTBA, CTENEHb C JICHCTBUTEIbHBIM
MIOKa3aTeNEM.

Jlorapudwm uncna. Coiicta norapudma. JleciTuuHbIe U HATypaIbHbIEC JOTapU(PMBI.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC
Y apKTaHI'€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa M TOXJIECTBEHHbIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUA-CIIEACTBUs. HepaBeHCTBO, pellleHue HEPABEHCTBA.

OcCHOBHBIE METOJBI pEHICHUS MLENbIX W JIpOOHO-pAllMOHATBHBIX YpaBHEHUU U
HEPABECHCTB. MHOTOWICHBI OT OJHOW MEPEMEHHOM. [[eieHne MHOTOWIEHAa Ha MHOTOYIEH C
octatkoM. Teopema be3y. MHorowiensl ¢ niensiMu kodddunuenramu. Teopema Buera.

[IpeoGpazoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX CTETICHH U KOPHHU.

HppanuonaneHble ypaBHEHHs. (OCHOBHBIE METOAbl PELICHHS HPPALMOHAIBHBIX
yYpaBHEHUH.

[lokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOABl PELIEHUA MOKAa3aTEJIbHBIX
YPAaBHEHHUM.

[IpeoGpazoBanre BEIPAKEHHIA, COACPIKAITUX JTOTAPUPMBI.

Jlorapudgmudeckue ypaBHeHUS. OCHOBHBIE METOABI PEHICHHUS JIOTapUPMUIECKUX
YPaBHEHHM.

OcHoBHBIE TpuUTOHOMeTpHueckue (Gopmyinsl. [IpeobpasoBaHre TPUTOHOMETPUIESCKUX
BbIpaKCHUH. Perenne TpuroHoMeTpU4eCKuX ypaBHEHUM.

Pemenne cucreM NMHEWHBIX ypaBHEHUW. Marpuiia CUCTEMbI JUHEUHBIX YPABHEHHUM.
Onpenenutensb MaTpUllbl 2X2, €ro reOMETPUYECKUN CMBICT U CBOMCTBA, BBIUHMCICHUE €T0
3HAYEHUsI, TPUMEHEHUE OINPEHCIUTENS JJIs PEIICHUS CHCTEMbl JIMHEUHBIX YpPaBHEHUI.



Pemenne npuknaaHeIxX 3a1ad ¢ MOMOIIBIO CUCTEMBI JINHEVMHBIX ypaBHEHHU. MccmenoBanue
IIOCTPOEHHOU MOJIEJIA C TIOMOIIBIO MATPULL U ONIPEAEIIUTEIICH.

ITocTpoeHre MaTeMaTUYECKUX MOJEIIEN PEAIbHON CUTYAllMU C MOMOIIBIO YPAaBHEHUM
1 HEpaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a1a4
Y 3aJ1a4 U3 pa3IudHbIX 00J1acTell HAYKU U PealbHON KU3HU.

DYyHKUNM U TPaPUKu

OyHKIMs, cnocoObl 3aaanus GpyHkuuu. Bzaumuo oOpatHbie ¢pynkunu. Kommnosumus
¢ynkuuit. I'paduk pyHkuuu. SnemeHTapHbie peoOpa3oBaHus rpauKkoB QyHKIIHMA.

OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHuil Qynkuuu. Hymu ¢GyHkumm.
[IpomexyTku 3HakomocTosHCTBA. UYE€THbie u Heu€rtHble QyHKUMU. [lepuoamdeckue
¢ynkuuu. [pomexyTkn MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIUU.
HauGonbiiee u HaumeHblee 3Ha4eHUs: GYHKIHUU HA TPOMEKYTKE.

JluneiiHasi, KBaApaTMuHas U  JAPOOHO-IMHEWHAasT  QyHKIMH. DJIEMEHTapHOE
UCCJIeIOBaHUE U TTOCTPOCHHUE UX I'PaUKOB.

CrenenHas (yHKIMS C HATYpaJIbHBIM M LIEJBIM MOKa3aTeneM. E€ cBoiicTBa U rpaduk.
CaolicTBa U rpaduK KOpHsS N-0if cTeneHu Kak GyHKIUK 0OOpaTHOW CTETEHH C HATYpajIbHBIM
MIOKa3aTeNEM.

[lokazarenbHass u Jnorapudmuueckas (GyHKUMMA, WX CBOMcTBA W  Tpadukwu.
Hcnonb3oBanue rpaduxoB GyHKUIUN IS pelICHUs] YpaBHEHUIA.

Tpuronomerpuueckass OKpY HOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIMA
YUCJIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCHMOCTH B peaJbHBIX Mpoleccax U sBiaeHusx. [paduku
peanIbHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajamu3a

[locnenoBaTenbHOCTH, ~ CIMOCOOBI  3aJaHUsi  MOcienoBaTelbHOCTEH.  Meron
MAaT€MaTHYE€CKON MHAYKUMUA. MOHOTOHHBIE U OIPAaHUYEHHBIE TIOCJIEIOBATEIIBHOCTH.
HcToprs BO3SHUKHOBEHUS MAaTEMAaTHYECKOTO aHAJIN3a KaK aHaln3a 0ECKOHEYHO MaIbIX.

Apudmernyeckas U reomeTpuueckas Tnporpeccun. beckoHeuHo —yObIBaromias
reomerpudeckass nporpeccus. CyMma OECKOHEYHO YyOBbIBAIOIIEH T€OMETPHUYECKOM
nporpeccud. JIMHEWHBIM M SKCIOHEHLIUAIbHBIA pocT. Yucno e. Dopmyna CIO0XKHBIX
IIPOLICHTOB. cnosb30BaHMe NpOrpeccuy Ui PELICHUs PEealbHBIX 3a4ad IIPUKIIAJIHOTO
XapakTepa.

HenpepreiBable (yHKIMM ¥ UX CBOWCTBAa. TOYkd paspbiBa. ACUMITOTHI TpaduKoOB
¢ynkiuii. CpoiicTBa (YHKIMI HENPEPBHIBHBIX Ha OTpe3ke. MeToj HWHTEpBAJOB A
pernieHys HepaBeHCTB. [IpuMeHeHne cBOWCTB HeNpPepbIBHBIX ()YHKIMN ISl peIIEHUs 3a/1a4.

[lepBast u BrOpas mnpousBogHble (yHKIMU. OmnpeneneHue, T€OMETPUUYECKHA U
dbu3rUecKuii CMBICT POU3BOIHOM. Y paBHEHHE KacaTeNbHON K rpaduKy HyHKITHH.

[IpousBomnbie daemeHTapHBIX (GyHKIUWH. [IpousBomHAsT CyMMBI, TPOU3BEIACHHS,
YaCTHOTO M KOMITO3ULIMU (YHKITHI.

MHoxkecTBa U JIOTHKA



MHOk€eCTBO, OmNepaluyu HaJ MHOKECTBAMU M WX CBoWcTBa. Jlmarpammel Oilepa—
Benna. IlpuMeHeHHe TEOPETHKO-MHOKECTBEHHOIO ammnapara g ONUCAHUS pPEeajJbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUN 3a7]a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHEHHSI.

11 KVIACC

Yucia v BBIYUCJICHUS

Harypanbabsie u nensle yucna. [IpuMeHeHHE NMPHU3HAKOB JEIMMOCTH LENBIX YHCEN,
HauOonbIMil o0t aenutens (ganee — HOJI) u Haumensbliee oOiiee KpatHoe (Hajee —
HOK), octatkoB 1o mopayito, airoputMa EBkinna st perieHus 3aad B 1EIbIX YUCiax.

KommiekcHbie uucna. AnreOpandeckas W TPUTOHOMETpuueckas (OpPMBI 3amucu
KOMIUIEKCHOTO 4ucja. ApudMETHYECKHE OIepalrid C KOMIUIEKCHBIMHU  YHCJIAMH.
N300paxenne KOMIUIEKCHBIX YMCENI Ha KOOpAWHATHOM miockocTu. dopmyna Myaspa.
Kopau n-oii creneHu M3 KOMIUIEKCHOTO uucia. [[pumMeHeHue KOMIUIEKCHBIX YMCEN JJIs
peteHns GU3NUECKUX U TEOMETPUUSCKHUX 3aj1ay.

YpaBHEHUS ¥ HEPABEHCTBA

CucrtemMa ¥ COBOKYIHOCTh ypaBHEHUN W HEPABEHCTB. PaBHOCUJIbHBIE CHUCTEMBI U
CUCTEMBI-CJIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHMH C MOMOIIBIO TPUTOHOMETPUUYECKON
OKPYKHOCTHU. PelieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OcHOBHBIE METO/BI PEIICHUSI TOKA3ATEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEHIEHUS CUCTEM M  COBOKYNHOCTEH  palMOHAJbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUIECKUX YPABHEHUH.

VYpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPaAMH.

[IpuMeHeHnEe ypaBHEHHU, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 33124 U
3a/lady U3 pPa3IUYHBIX O0JacTell HayKW M peajbHOW >KHU3HH, MHTEPIpPETAIUs MOJTYYCHHBIX
pPE3yIBTATOB.

DOyHKUNH U TPaPUKH

I'padux xommosurmu yukmuii. ['eomerpuyeckue oOpa3bl ypaBHEHU W HEPaBEHCTB
Ha KOOPJIMHATHOU IUIOCKOCTH.

Tpuronomerpuieckre GyHKIMH, UX CBOMCTBA U TPadUKH.

I'padrueckre MeToapl pemieHHs] YpaBHEHHW W HEPaBEHCTB. | paduueckue MeTObI
pelIeHus 3aa4 ¢ MapamMmeTpaMu.

Hcnons3oBanue rpadukoB GyHKIMHN IS UCCIICIOBAHUS MTPOIICCCOB U 3aBUCHMOCTEH,
KOTOpbIE€ BO3HHUKAIOT MPH PEIICHUH 3a]ad U3 APYTUX y4eOHBIX MPEIMETOB M PEaTbHOU
KU3HU.

Hauana MaTeMaTH4eCKOro aHajau3a



[IpumeHeHne NPOU3BOJHOM K HCCIENOBAHUIO (PYHKUMH HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHue HaumOOoJbLIIEro M HAUMEHBIIEro 3HAYEHUU HENpepbIBHON
(yHKIMU Ha OTpE3KE.

[IpuMeHeHne NpOU3BOAHOM I HAXOXKACHUS HAWJIY4IEro PElICHHs B NPUKIATHBIX
3a/ayax, JJis ONpEIeNICHUs] CKOPOCTH M YCKOPEHUS Mpolecca, 3aJaHHOro (GopMysaol uin
rpadukom.

[lepBooOpa3nasi, OCHOBHOE€  CBOMCTBO nepBOOOpa3HBIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs IEPBOOOPa3HBIX.

WNHuterpan. I'eoMeTpudyecKud CMBICH UHTErpaia. BeluncieHue ONpenes€HHOro
uHTerpaia no popmyne Hetotona-Jleitbnuna.

[IpumeHeHnue wHTErpana Ajs HaxXOXKIEHUs IJIoMaAed IUIOCKUX (Uryp u o0bEMOB
F€OMETPUYECKUX TEN.

[Ipumepsl  pemienuit  auddepeHIUanbHbIX  YpaBHEHUI. Marematnueckoe
MOJIETMPOBAHKE PEATBHBIX MPOLIECCOB C MOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPaXJAAHCKOM TMO3UIMKM OOYYaloIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOTO WJI€HA POCCHUICKOro oO0IecTBa, MPEACTaBICHUE O MaTeMaTHYECKHUX
OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUM, MPOIEAYpP T'PaKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U JIPYroe€), YMEHHE B3aWMOJICHCTBOBATH C COLUAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCHUUCKOW TpakJaHCKOW HWJIEGHTUYHOCTH, YBAXEHUA K
NPOILIJIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTUKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTH)KCHUSIM POCCHUMCKHX MATEMaTHKOB W POCCHUUCKOM MaTeMaTHYeCKOW MIKOJIBI,
UCITOJIb30BaHMUE ITUX JIOCTHIKEHUM B APYTUX HAyKaX, TEXHOJOTUSIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH pOCCHMCKOrOo Hapoja, CcHOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOTO I[IOBEJIECHMS, CBA3AHHOIO C IPAKTHYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKU U JEATEIIbHOCThIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAaJa
B IIOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas OCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlau, peNIeHUH, pPACCYKISHUH, BOCIPUUMUHUBOCTh K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTWYeCKWe 3HaHHUS B HWHTEpecax
3I0pOBOTO U 0€30MmacHoro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHWE, COAJIAHCHUPOBAHHBIM pPEXUM 3aHATHA W OTAbIXA, pETYIsIpHAS
¢usznueckass akKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHWE NPHU 3aHATHUSX CIIOPTHBHO-
03JI0POBUTEIIBHOU JI€ATEIIBHOCTBHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYNy, OCO3HAHWE IICHHOCTH TPYAOJIIOOUS, WHTEpEC K Pa3TUYHBIM
chepam mpodecCHOHATBHOW JESATENHHOCTH, CBA3aHHBIM C MaTeMaTUKOW U e
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymield mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH K
MaTreMaTH4ecKkoMy oOOpa3oBaHUIO M CamMOOOpa30BaHUIO HA MPOTSKEHUM BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEUICHWU MPAKTUYECKUX 3a7ad MaTEeMaTHU4ECKOM
HaIpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:



c(hOpPMUPOBAHHOCTh JKOJIOTHYECKOM KYJIBTYphl, TMOHUMAHUE BIUSHUS COILUAIBHO-
HSKOHOMHMYECKHUX MPOIECCOB HA COCTOSHUE MPHUPOAHOW U COLMAIBHOW Cpebl, OCO3HAHHUE
I00aJBbHOTO  XapakTepa HJKOJOTHYECKHX MpoOJjeM, OpHUEHTalus Ha MNPUMEHEHUE
MaTeMaTU4YeCKUX 3HAHMU JJis1 pelIeHus 3ajJad B 00JIaCTH OKpYXalollel cpefsl,
IJIAHUPOBAHUE TOCTYNKOB M OIEHKM HMX BO3MOXHBIX MOCIEACTBUN MJi OKpYKarolleu
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH U OOIIECTBEHHOW MpPaKTHKH, MOHUMaHUE MAaTeMaTUYECKOW HAyKH Kak
chepbl UeTOBEYECKON JACSATEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU IS Pa3BUTHS
[IMBWIN3AIlMUA, OBJAJCHUE S3BIKOM MAaTeMAaTUKU W MaTeMaTUYeCKOM KyJIbTYpoW Kak
CPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCThH OCYIIECTBIISATh MPOSKTHYIO U UCCIIEI0BATEIBCKYIO
NeATeNIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

BBISIBJIATh U XapaKTePHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
NOHSTHM, OTHOIICHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH OIpPEACICHUs TOHITHH,
yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKALMK, OCHOBAHUS JUIsi 000OIIEHUS U
CpaBHEHHUsI, KpUTEPUU MTPOBOIMMOTrO aHAIIN3a;

BOCIPUHHUMATh, (HOPMYIUPOBATH U NMPEOOPA30BBIBATh CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpUIATEIbHBIC, €AUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpPEYUSl B
dakTax, MaHHBIX, HAOTIOJEHUSAX U YTBEPKICHUSAX, MPeajiaraTb KPUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEUN U MPOTHUBOPCUUI;

JenaTh BBIBOJIBI C MCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIHYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

MPOBOAUTH  CAMOCTOSITEJIBHO  JIOKA3aTEIbCTBA MATEMAaTUYECKUX  YTBEPKICHUU
(OpsiMble ¥ OT NPOTUBHOTO), BBICTPAUBATh AaPryMEHTAlMIO, MNPHUBOJAUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BBIOWpATh Croco0 perieHus yuyeOHOW 3amayu (CpaBHUBATh HECKOIBKO BApHAHTOB
penieHus, BeIOMpaTh Hambojee MOAXOIAMUNA C y4ETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeiCTBUSA:

WCMOJIB30BAaTh  BONPOCHI KAk  HMCCJIENOBATEIIbCKUM  WMHCTPYMEHT  ITO3HAHUS,
dbopMynHpoBaTH BOMPOCH], (PUKCHUPYIONINE MPOTUBOpPEYHE, MPOOJIeMy, YCTaHABIUBATH
HMCKOMOE U JIaHHOE€, OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;
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MPOBOJIUTh CAMOCTOSITENILHO CIJIAHUPOBAHHBIM JKCIIEPUMEHT, HCCIEA0BaHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4Ye€CKOro 0ObEKTa, SIBICHHUS, IPOLECCA, BBISBICHUIO
3aBUCUMOCTEH MEXIY 00bEKTaMH, SIBJICHUSAMHU, ITPOIIECCaMU;

CaMOCTOSITEIbHO  (GOpPMYyIHUpPOBaTH O0OOIIEHHS M BBIBOJABI MO  pe3yJbTaTaM
MPOBEAEHHOTO HAOIIO/ICHHs, WCCIEIOBAHUS, OILICHUBATH JOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIAbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  Tpollecca, a TakkKe  BBIIBUTATh
MIPETOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh AeUIUTHI UHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETa HAa BOMPOC U
JUTSL PEIICHUS 3a/1auu;

BBIOMpaTh HMHGOPMAIMIO W3 MCTOYHMKOB pPa3IMYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATH3UPOBATh W MHTEPIPETUPOBATH HHQPOPMAIIUIO PA3TUYHBIX BUJOB U (POpM
peICTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIIUIO, TIPEACTaBIATh €€ B pas3auyHbBIX (opMmax,
WJUTFOCTPUPOBATH TpaPUUECKH;

OIICHUBATh HAJIEKHOCTh HH(POPMAIIMU TIO CAMOCTOSATENIBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUe0OHbIe NelcTBHS

OO01menue:

BOCTIPUHUMATH U (DOPMYITHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHSAMH U IEISIMH
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHHS IO XOAYy PEIICHHs 3aJadd, KOMMEHTHPOBATh IOTYYCHHBIN
pe3yJbTarT;

B X0J1¢ 00CY)KJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, MPOOJIEMBI,
pelraeMoil 3ajauM, BBICKA3bIBATh WJCH, HAIlCIIEHHBIC HA TIOWMCK PEIICHHS, COMOCTABISATH
CBOM CYXKJICHHUS C CY)KICHUSMHU JIPYTHX YYaCTHUKOB JTHAIIOTa, OOHAPYKUBATh Pa3IMuUe U
CXOJICTBO TIO3WIIMH, B KOppeKkTHOW (opme GHopMyIupoBaTh pa3HOTIACHUS, CBOU
BO3paKCHUS;

MPEICTABIATh PE3YJIBTATHI PEIICHUS 3a7a4d, IKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOCKTA,
CaMOCTOSITETILHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTAllud H
0COOEHHOCTEH ayIUTOPHH.

PeryJsiTUBHbIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBIIAThH IUIAH, aJITOPUTM PEUICHUS 3a/Ja4H, BEIOMPATH CIIOCOO PEHICHHS C YIETOM
UMEIOIINUXCS  PECYpCOB W COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:
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BJIAJ€Th HABBIKAMM I[103HABATEIbHOM peQIIeKCUM Kak OCO3HaHHUS COBEpIIaeMbIX
JNEUCTBUH W  MBICIUTEIBHBIX IMPOLIECCOB, HX PpPE3yJbTaTOB, BJIAJAETh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U Pe3yJibTaTa PEeIIeHHs] MaTeMaTH4YeCKOM 3a1a4u;

peIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEIICHUU 3a]a4l, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HANJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pE3yjbTaTa IEIH U YCIOBUSAM, OOBICHITH TPUYUHBI
JTOCTH)KCHUS WM HEJOCTHKCHHS PE3YNIbTaTOB JIEATEIHHOCTH, HAXOJIUTh OMIMOKY, aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATENbHOCTD:

MOHMMATh M HCIIOJIB30BaTh MPEUMYIIECTBAa KOMaHIHOW M MHIWBUIYaTbHOU PabOTHI
NpY pelieHNH y9eOHBIX 3a1a4, MPUHUMATh 11eJh COBMECTHON JESITeTbHOCTH, INIAHUPOBATH
OpraHu3alldi0 COBMECTHOW paboOThl, pacrpeaesiarTb BHABI paboOT, JA0roBapuUBaThCA,
o0CcyXaTh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYNNOBBIX (QopMax paboTel (0OCYyXKIeHUsi, OOMEH MHEHH,
«MO3TOBBIE MITYPMBI» M HHBIE), BBIMOJHATH CBOIO 9acTh pabOThl U KOOPIWHUPOBATH CBOU
JICHCTBHUS C IPYTMMH YJIEHAMU KOMaHJbI, OLICHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT MO KPUTEPUIM, CHOPMYIMPOBAHHBIM yYaCTHHKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koHny obyuenus B 10 kiacce oOy4aromuics MOJYYHUT CIEAYIOIIUE MPEIMETHbBIE
pe3yNbTaThl MO OTIAEIBHBIM TeMaM paloueil mporpamMMmbl yuyeOHOro Kypca «Aunrebpa u
Hayajia MaTEMaTUYECKOr0 aHaJIU3a:

Yucaa 1 BBIYMCICHUSA:

CBOOOJHO  OMEpPUPOBATH  TMOHATUAMH:  pPAIMOHAJIBHOE  YKCIO, OeCKOHEeUYHas
neproauvecKas 1po0b, MPOLEHTHI, UPPAIUOHAIBHOE YUCIIO, MHOKECTBA PAIlMOHATBHBIX H
NEUCTBUTENIBHBIX YUCET, MOAYJIb AEHCTBUTENBHOTO YUCIIA;

NPUMEHSTh APOOM W TPOILEHTHI JUISI PEIICHUs NPUKIATHBIX 3aJad W3 Pa3THUHbIX
OTpacyiedl 3HaHUW U PeabHOU KU3HH;

MIPUMEHSTh TPUOIMKEHHBIE BHIUMUCICHUS, IPABUJIA OKPYIJIEHUS, IPUKUAKY U OLIEHKY
pe3yJibTaTa BbIYUCIICHUN;

CBOOOJTHO OTMEPUPOBATH TOHATHEM: CTEICHb C IIEJIBIM TOKa3aTelieM, MCIOJIb30BaTh
MOAXOAIILYI0 (POPMY 3aMKCH JEHCTBUTEIHHBIX YUCEN JJI PEIICHUS MPAKTHUECKUX 3a7a4 U
MPECTABJIECHUS JaHHBIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: ApUPMETHUECKHUI KOPEHb HATYPaJbHOMN CTETICHH;

CBOOOTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIOHATBLHBIM ITOKA3aTeNIeM;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: JOTapu(pM YHCIa, NECITHYHBIC U HATypaJTbHBIC
norapudmel;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC YHUCIIOBOTO
apryMeHTa;
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OTIEpUPOBATh TMOHATUSMU: aPKCUHYC, AapKKOCHHYC ¥ apKTaHIEHC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOIHO  OMEpPHpPOBaTh TMOHATUSIMHU: TOXKIAECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIC YPAaBHCHUS U YPaBHCHUS-CIICICTBUS, PAaBHOCHIbHBIC HEPABEHCTBA;

MPUMEHSTh Pa3INYHbIE METOJBI PEIICHUS PAMOHAIBHBIX M JAPOOHO-pAIlMOHATBHBIX
yYpaBHECHHM, PUMEHSATHh METOJ HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUSMU: MHOTOUIEH OT OJHON MEPEMEHHOM, MHOTOUIEH C
neapMA Ko PuImeHTaMy, KOPHM MHOTOWIEHA, NPUMEHSTH JCIICHHEe MHOTOWICHA Ha
MHOTOYJICH C OCTaTKOM, TeopeMy besy u Teopemy Bueta mist pemenus 3aaad;

CBOOOJHO OTEPUPOBATH TMOHATHUSIMH: CHUCTEMAa JIMHCWHBIX YpaBHCHHH, MAaTpHIIA,
OTIpEeICTUTENh MAaTPHUIBl 2 X 2 W €ro 'eOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
ompenenuTeNss 2 X 2 JUIA BBIUKACIACHUS €Tr0 3HAYCHHS, NMPUMEHSTH OINPEACIUTETN IS
PEIICHMS CUCTEMBI IMHEWHBIX YPAaBHCHHM, MOJICITUPOBATh PEAbHBIC CUTYAIIUU C IOMOIIBIO
CUCTEMBI JINHEHHBIX YPaBHEHUH, UCCIIEIOBAThH TIOCTPOSHHBIC MOJICIH C IIOMOIIBI0 MATPHIL U
OTIpeIeTTUTeNeH, HHTEPIPETUPOBATH TIOTYyYEHHBIN Pe3yIbTaT;

UCII0JIb30BaTh CBOMCTBA JICHCTBUI C KOPHSIMHM JIJIsl TPeoOpa30BaHus BEIPAKCHHUI;

BBITMIOJHATE TIPEOOPAa30BaHUS YHCIOBBIX BBIPAKCHHUM, COJIEpXKAIIMX CTCICHH C
paloOHAIBHBIM TI0Ka3aTeleM;

UCIIOJIb30BaTh CBOMCTBA Jorapu@MoB g MpeoOpa3oBaHus JIorapuPpMUUecKux
BBIPAKEHUM;

CBOOOJHO  OMepUpoBaTh TMOHATUSAMH: HppAIMOHANbHBIE, I[IOKa3aTelbHbIE |
norapuMUYECKUe YypaBHEHUS, HAXOAUTh MX PEIIEHUS C TOMOIIBI0 PaBHOCHIBHBIX
NEPEXO0JI0B WUJIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSITh OCHOBHBIE TPUTOHOMETpPHUECKHE (OpMyNBl i  TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJTHO OIEpPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh
HeoOX0IuMbIe (POPMYIIBI JUIsl pEIIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIETTUPOBATh pEalTbHBbIC CUTYaIlMH Ha S3bIKE anreOpbl, COCTABISATH BBIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HMCCJIENIOBATh IOCTPOSHHBIE MOJIETH C
MCIIOJIb30BAaHUEM ammapara aareOpsl.

DYyHKUNH U TPAPUKH:

CBOOOJTHO OMEPUPOBATH MOHATHIMU: PYHKIIUSA, CIOCOOBI 3a1aHust (QYHKIIMH, B3aMHO
oOpaTHbIe HYHKIIMN, KOMIO3UIUS PYHKIIUN, TpaduK (QYHKIIUH, BHITIOTHSATH dJIEMEHTAPHBIC
npeoOpazoBanus rpaguKoB QyHKIIHIA,

CBOOOJTHO OTIEPHUPOBATH MOHATHIMH: 00JACTh OMPEEICHUS U MHOXKECTBO 3HAYCHHM
byHKIMN, HYTU QYHKIIAHA, TPOMEXKYTKH 3HAKOMTOCTOSIHCTBA,

CBOOOJTHO OMEPUPOBATH MOHITHAMU: YETHBIC U HEYETHBIC (PYHKITUH, IEPHOTUICCKUE
(GYHKITUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MUHUMYMBI ()YHKIIHH,
HanOOoJIbITIICE M HAMMEHBIIIEE 3HAYCHHE (PYHKIIMHA HA TPOMEKYTKE;
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CBOOOJTHO OTIEPUPOBATH MOHATHIMH: CTCTICHHAS (PYHKIHS ¢ HATYypajdbHBIM U IETBIM
mokasaresieM, rpaduk cTeneHHOW (PYHKITUU ¢ HATYpPaJIbHBIM U IIEIBIM IMOKa3aTeIeM, rpaduk
KOpHS N-0# CTeTeHN Kak (PYHKITMN 0OpaTHOM CTETICHH ¢ HATypaJbHBIM TOKa3aTeseM;

OTIepUpPOBATh TOHITHIAMU: JUHEHHAsA, KBaApaTUIHAs W APOOHO-TWHEHHAs (YHKIUH,
BBITIOJTHATH JICMEHTAPHOE UCCIICOBAHNUE U IMOCTPOCHUE UX TpadrKOB;

CBOOOJHO OMEPHPOBATH MOHATHAMU: TOKA3aTelbHAS U Jjorapupmudeckas (QpyHKIHH,
WX CBOWMCTBA M rpad)MKH, UCIIOIH30BATh UX TpadUKH JIJIs PEIICHUS YPaBHEHUH;

CBOOOTHO  OMEpHUPOBATH  TMOHATHSAMH:  TPUTOHOMETPHYECKAsT  OKPYKHOCTD,
OTIpEJICIICHHE TPUTOHOMETPHUSCKUX (DYHKITUI YUCIIOBOTO apryMEHTa,

WCITOJIB30BaTh IpauKu PYHKITUH TSI UCCIIETOBAHUS TPOIIECCOB U 3aBUCUMOCTEH TIPH
pelICHUHM 3aa4 W3 JPYruX YYeOHbIX NPEIMETOB M PCAIbHOW JKHU3HH, BBIPAKATh
dopMyTamMu 3aBUCUMOCTH MEXTY BETUIMHAMMU;

Hauayia MaTeMaTH4eCKOro aHaIn3a:

CBOOOJHO  ONEpUPOBATH MOHATHAMH: apudMeTHueckas ©  TeOMETpUYECKas
nporpeccusi, OCCKOHCYHO YOBIBAIOIIAsl TI'E€OMETpUYECKAs MPOTPEcCHsi, JIMHCHHBIA W
OKCIIOHEHITUAIBHBIA POCT, (OpMyJIa CIIOXKHBIX TPOICHTOB, WMETh TPEJCTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU TSl PEIICHUS PEAIbHBIX 3a/1a4 MPUKJIaHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH: IOCIICIOBATEIIBHOCTD, CIIOCOOBI  3aJlaHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE MOCIEIO0BATEILHOCTH, MOHUMATh
OCHOBBI 3aPO’K/JICHUSI MAaTEMAaTUYECKOT0 aHaIM3a KaK aHajanu3a 0€CKOHEYHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh TMOHSATUSMU: HEMpEepbIBHbIE (YHKIMH, TOYKH pPa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJIHO OMepUpOBaTh MOHATHEM: (YHKIIMS, HENPEpPhIBHAS HA OTPE3KE, MPUMEHSThH
CBOMCTBa HEMPEPHIBHBIX (DYHKITUHN SIS PEIICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATHUSMU: TIEpBas W BTOpas MPOU3BOAHBIC (YHKIIHH,
KacaTesibHas K rpaduKy ¢ yHKIINH;

BBIUUCTSTh TPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YaCTHOTO M KOMIIO3MIIMHM IBYX
GbyHKIHHI, 3HaTh MPOU3BOAHBIC dJIEMEHTAPHBIX () YHKITU;

MCIIOJIb30BaTh TEOMETPUUYECKUM U (PU3UYECKUN CMBICT MPOU3BOTHON ISl PEIICHUS
3ajad.

MHo:xecTBA U JIOTMKA:

CBOOOTHO OTIEPUPOBATH MOHSATUSMU: MHOXKECTBO, OTIEpaAIliy HaJl MHOYKECTBAMU,

WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT JJis ONHCAaHUS PEaTbHBIX
MPOIIECCOB U SIBICHUH, TIPH PEIICHUH 3a]]a4 U3 APYTUX yUeOHBIX MTPEIMETOB;

CBOOOJTHO OMEPHPOBATH MOHATHSIMU: OMPENIETICHUE, TeOpeMa, YpaBHEHUE-CIICICTBHE,
CBOMCTBO MAaTeMaTHYECKOTO0 OOBEKTa, JOKA3aTeIhCTBO, PABHOCUJIBHBICE YpaBHEHUS U
HEPaBEHCTBA.
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K koHny oOyuenus B 11 kiacce oOydaroluiics MOJYYHUT CIEAYIOLIME MPEIMETHBIE
pe3ysbTaThl MO OTAEIBHBIM TeMaM paboueil mporpamMmbl ydyeOHOro Kypca «Anredpa u
Hayajaa MaTeMaTU4YEeCKOTO aHAJIA3a»:

Yucia 1 BBIYUCIICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: HATypaJbHOE M LEJI0€ YHUCIO0, MHOXECTBA
HATypaJbHBIX U LEJNbIX YHUCEN, UCIOJIb30BaTh MPU3HAKU AENUMOCTU Leibix uucen, HO/ u
HOK narypanbHbIX yncen A peuieHus 3aad, IPUMEHITh aaroputM EBkinaa;

CBOOOJHO ONEpUPOBATh MOHSATHEM OCTaTKa MO MOJAYJIO, 3alHUCHIBATH HATypalbHbIC
YKClia B Pa3IMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIIEHUS;

CBOOOJHO  ONEpPUPOBATh MOHATUAMH: KOMIUJIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX ~4YMCEJl, MPEACTaBIsATh KOMIUIEKCHbIE 4YHClIa B anredpanuyeckod u
TPUTOHOMETPUYECKOM (opme, BBINOJHATH apU(METHYECKHE Olepalud € HUMH U
N300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  OmMepuUpoBaTh MOHATUSAMM: HppaIMOHANbHBIE, [OKa3aTeJIbHbIE |
norapuMUYECKUe HEPABEHCTBA, HAXOAMTh WX PEHICHUS C MOMOIIbIO PaBHOCHIBHBIX
NEPEXOJIOB;

OCYIIECTBIISITH OTOOpP KOPHEHN MPU PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS,

CBOOOJTHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOxoauMble  (OpMyNBI  JUIsi  pelIeHHs] OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
HEPaBEHCTB;

CBOOOJHO OMEpUpOBaTh TMOHSATHUAMH: CHUCTEMa M COBOKYIHOCTh YpaBHEHHH U
HEPaBEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOJAUTh PEIICHUS] CUCTEMBI
U COBOKYITHOCTEW PallMOHATBHBIX, UPPAIIMOHAIIBHBIX, MTOKa3aTEIbHBIX U JIOTApUPMUIECKUX
YpaBHEHUHN U HEPABEHCTB;

pemiaTh paluoHalbHbIE, HppallMOHANIbHBIE, TOKa3aTeJIbHbIe, JOrapu(pMUYECKUe U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIIUE MOAYJIU U apaAMETPBHIL;

OPUMEHSATH rpaduyecKue METOJbI JIJIsl PElICHHUs] YpaBHEHUN M HEPABEHCTB, a TaKKe
3a/1a4 ¢ MapaMeTpamu;

MOJICJINPOBATh pEaJbHBIE CHUTyallMd HA SI3bIKE anreOpbl, COCTaBISATH BBIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 3aJa4M, MCCIIEI0BATh ITOCTPOCHHbIE
MOJIETM C UCHOJb30BAHMEM ammapaTta anreOpbl, HMHTEPNPETHPOBATH MOIYUYEHHBIN
pe3yJibTar.

DOyHKUUM U TPaPUKH:

CTPOUTH TpaUKU KOMMO3UIUHN (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEI0BAaHUS
Y CBOMCTB KOMITO3UIIUH IBYX (DYHKITHH;

CTPOUTH TEOMETPHUECKHE O00pa3bl YpaBHEHHH M HEpPaBEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIINIA;

NPUMEHATH (PYHKLIMHU 11 MOJIEITMPOBAHMS M UCCIIEIOBAHUS PEAJIBHBIX ITPOLIECCOB.
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Hauyana maTeMaTH4ecKOro aHaM3a:

UCIIOJIb30BaTh MPOM3BOJHYIO JUIsl HccieqoBaHUs (YHKUMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUS (PYHKIMU HEMIPEPHIBHOM HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAUTY4IIero pelieHus] B MPUKIAIHbIX,
B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHUX, 3ajayax, sl ONpeNeNieHUuss CKOPOCTU U
YCKOPEHHUs Mpoliecca, 3aJaHHOr0 (opMyJIon Wiu rpaduKkoM;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: MEepBOOOpa3Has, ONpPENENEHHBIN HHTErpall,
HaXOJUTh MEPBOOOPA3HbIE 3JIEMEHTAPHBIX (QYHKUMNA M BBIYUCISATH MUHTErPAN MO (Gopmyiie
Hrrorona-JleiitOHuIaA;

HaXOAMUTh IJIOMIA/IN IJIOCKUX (PUTYP U O0BEMBI TEJ C IOMOILBbIO MHTErpasia;

UMETh MpeACTaBICHUE O MATEMAaTUYECKOM MOJIETMPOBAHUM HA MPUMEPE COCTaBICHUS
nuddepeHImanbHbIX YPaBHEHUM;

pemiatb MpUKIAAHbIEe 3aJadd, B TOM YHCJIE COLMAIbHO-)KOHOMUYECKOTO U
(du3MUecKoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOT0 aHAIM3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne (uu¢posrIe)
HaumeHoBaHue pa3aesioB U TeM NPOrPaMMBbI KonTpoubnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHO3K€eCTBO ACHCTBUTENBHBIX YHCEl. MHOTOWICHBI.
1 PanmonanbHble ypaBHEHHS U HEPABEHCTBA 24 1 brmmorexa [OK
B P P ' https://m.edsoo.ru/1568aba3
CucTeMbl TUHEHHBIX YpaBHCHUN
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C HEIbIM 12 1 bubnuoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1 bubnuoreka [IOK
HppaumonanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1 bubnuoreka [IOK
ypaBHEHUS https://m.edso0.ru/1568aba3
5 Jlorapudmuueckas ¢ynakius. Jlorapudmuaeckue 18 1 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/1568aba3
6 TpuronomeTprdeckre BEIpAKCHUS U YPaBHEHUS 22 1 bubmmorexa [TOK
P P P P https://m.edsoo.ru/1568aba3
bu6mmoreka [JOK
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1 https://m.eds00.ru/1568aba3
bubmuoreka [JOK
8 Henpepsirbie Qpynkuum. 1Iponssoatast 20 1 https://m.edsoo.ru/1568aba3
bu6mmoreka [JOK
9 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTU3alIUs 3HAHUHT 5 2 https://m.eds00.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1 bubnuotexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/f11c4afd
bubmmoreka [{OK
2 I1 12 1
epBOOOpasHas i HHTCrpal https://m.edsoo.ru/f11c4afd
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1 bubnuoreka [IOK
TpuroHomeTpuyeckre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
4 HppanmonanbHble, NOKa3aTeIbHBIE U 24 1 bubnuoreka [JOK
norapuMuvecKue HepaBeHCTBA https://m.edsoo.ru/f11c4afd
bu6moreka [IOK
> Kommexcrbie uicia 10 1 https://m.edsoo.ru/f11c4afd
bu6moreka [IOK
0 Hatypanbiibie 1 uexbie e 10 1 https://m.edsoo.ru/f11c4afd
Cucrembl paliMoHaIbHBIX, UPPALUOHATBHBIX
7 HOKa3aTenII)3H]Il>IX U Jora I/I(bMpIiI:CKI/IX 12 1 Bubmmorexa LIOK
N p https://m.edsoo.ru/f11c4afd
ypaBHEHUM
bubnuoreka [JOK
8 Sazadu ¢ napameTpami 16 1 https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS bu6mmoreka [JOK
9 . 16 2
3HAaHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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