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INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anrebpa W Hayalla MATEMAaTHYECKOTO aHaIu3a» SIBIAETCA OJIHUM
U3 HauOosee 3HAUYMMBIX B IPOrpaMME CPEJHEro oOlero oOpa3oBaHUs, MOCKOJIBKY, C
OJIHOM CTOpOHBI, OH oOOecleyrMBaeT HHCTPYMEHTAIbHYIO 0a3zy i H3y4YyeHUs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYyrod CTOPOHBI, (OPMUPYET JIOTHUYECKOE W
abcTpakTHOE MBIIUICHHE OOy4YaloluXxcsi Ha YpOBHE, HEOOXOJUMOM Ui OCBOEHUS
nH(pOpMaTUKH, OOIIECTBO3HAHUS, HCTOPUU, CJIOBECHOCTH M JPYTrUX IUCHUIUIMH. B
paMKax JaHHOTO y4yeOHOro Kypca oOydaroliuecs OBIIAJEBAIOT YHUBEPCATIbHBIM SI3BIKOM
COBpPEMEHHON HaykH, KOTopas (QOpMYIUPYEeT CBOM JOCTHIXKEHUS B MaTeMaTHYECKOM
dbopme.

VY4eOnslil Kypc anreOpbl U Hauajal MaTEMaTUYECKOr0 aHaln3a 3aKjiIaJblBA€T OCHOBY
JUTSL YCTIGUITHOTO OBJIAJICHUSI 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOTUH, TOHUMaHHUsI OCHOBHBIX
TEHJICHIIUM Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HH, MMO3BOJIIET OPUEHTUPOBATHCS
B COBPEMEHHBIX U(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIIOJIb30BATh UX
JUISL adbHEenIero oopa3oBaHusl U B TIOBCEIHEBHON KU3HU. B TO ke Bpems OBJIaJieHUE
abCTPaKTHBIMH M JIOTHUYECKH CTPOTUMH KOHCTPYKIUSIMU anreOphl M MaTeMaTHuecKOro
aHajgu3a pa3BUBACT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
JOKA3bIBAaTh YTBEPXKIEHUS C TOMOINBI WHAYKIIMH M PAacCyX AaTh JETyKTUBHO,
UCIIOIB30BaTh O0000IEHHME U KOHKPETH3AlMIo, a0CTparupoBaHUE W aHAJOTHUIO,
dbopMUpyeTKpEeaTUBHOE U KPUTHUECKOE MBIIIIJICHUE.

B xozae uzydyenus yuebHoro kypca «Anredpa 1 Hadaa MaTeMaTHYECKOTO aHATTU3a»
oOydaromuecs Moay4atoT HOBBIM OMBIT pEIIeHHs MPUKIAAHBIX 33724, CAMOCTOSITEIIHHOTO
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJENed pealbHBIX CHUTYyallMii, HWHTEPIpeTalnu
MOJIYYEHHBIX PEIICHH, 3HAKOMSTCS C MPUMEPAMH MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B
MpUpPOJIe, HAYKE U HCKYCCTBE, C BBIJAIOIIUMUCS MAaTeMAaTHUYECKUMH OTKPBITUAMH U UX
aBTOpaMHU.

VYuebHslit Kypc 00J1a1a€T 3HAYUTEIHHBIM BOCITUTATEILHBIM MMOTEHIIUAIOM,KOTOPBIN

peaiM3yercs  Kak 4epe3 ydeOHBI  Marepuall, CIOCOOCTBYIOIIUN
(GbOopMHPOBaHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 crneupuKky yuyeOHon
NeSTEIIbHOCTH,  TpeOyromel  MpOoJONIKUTEIbHON KOHLIGHTpAallUM  BHHUMAaHMUA,
CaMOCTOSITEJIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 IOJTyUYECHHBIN pe3yJIbTar.

B ocHoBe meTonuku o0yueHus anreOpe M HadajlaM MaTEMaTUYeCKOro aHajau3a
JICKUT NESITEILHOCTHBIM MPUHLIUI 00 y4eHHUSI.

B crtpyktype ydeOHOro kypca «AnreOpa M Hayalla MaTeMaTHUYECKOTO aHAIH3a»
BBIJICJICHBI CIEAYIONIUE COJIEPKATEIbHO-METOAMUECKUE JTUHUU: «Hucaa ¥ BBIYUCICHUS,
«Dyukiuun U rpadukuy, «YpaBHEHHs U HepaBeHCTBa», «Haudama maTemMaTH4yecKoOro
aHanu3a», «MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOANYECKUE
JUHUW U3y4YalOTCS Ha TMPOTSHKEHUM JABYX JIET



00y4eHUsl Ha YPOBHE CpPEIHEro 00111ero o0pa3oBaHus, €CTECTBEHHO JOIMOIHSS IPYT Apyra
U TOCTENEHHO HACHIAACh HOBBIMM TeMaMu U pasnuenamu. [laHHbIM ydeOHBIN Kypc
ABJISIETCS. MHTETPATUBHBIM, TMOCKOJIbKY OOBEIUHSET B ceOe coJepKaHuEe HECKOIbKUX
MaTeMaTHYEeCKUX JUCUUIUIMH, TaKUX Kak ainredpa, TPUTOHOMETpPHUS, MaTeMaTHUECKHA
aHalau3, TEOpUs MHOXECTB, MaTeMaThueckas Jjoruka u apyrue. Ilo mepe Toro kak
oOydaromuecs OBIaJeBaloT BcE Oosee MMPOKUM MaTeMaTUYECKUM alapaToM, Y HUX
MocJeIoBaTeNIbHO  (OpPMHUPYETCSI U COBEPIICHCTBYETCSI ~ YMEHHUE  CTPOUTH
MaTEeMaTHYECKYI0 MOJENIb PeajbHOM CUTYallud, NMPUMEHSTh 3HAHUS, MOJTY4YEHHbIE MpU
U3YYEHHH Y4YeOHOro Kypca, JUIsl PEIIEHHUS CaMOCTOSITENbHO C(HOPMYIHMPOBAHHOM
MaTeMaTUYECKOM 3aJa4uH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxaTenbHO-MeTOMYecKass JMHUS «Yucaa ¢ BBIYMCICHHUS» 3aBepIIacT
dbopMHupoBaHUE HABBIKOB UCIIOJIH30BAHUSI CHCTBUTEIBHBIX YHCEI, KOTOPOE OBIJI0O HAYaTO
Ha YpOBHE OCHOBHOTO 00111ero oopasoanusi. Ha ypoBHe cpemnero o0miero oopa3oBaHus
oco00oe BHUMaHHE ynenseTcss (OPMHPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCIICHUM,
BKJIIOUAIOIIUX B ce0s MCIOJIb30BAaHUE PA3IUYHBIX (HOPM 3allMCH 4YuciIa, YMEHUE JieJaTh
MPUKUJIKY, BBITIOJHITH TPUOIMKEHHBIEC BHIYMCIICHHS, OIIEHUBATh YUCIOBBIE BHIPAXKECHUS,
paboTaTh C MaTeMaTHYeCKMMH KOHCTAaHTAMH. 3HAKOMBIE OOYYalOIUMCS MHOXKECTBa
HAaTypaJbHBIX, IEJbIX, palUOHATIBHBIX W JEUCTBUTEIBHBIX YHUCEN JIOMOJIHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHcel. B KaXJIoM M3 3THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOICTBEHHBIE €My CHEHU(PUYECKUE 3aJadyd U Olepaluu: JeJIeHHE Hallelo,
OTIEpUPOBAHKE OCTATKAMU HA MHOKECTBE IIEJIBIX YHCEN, 0COObIE CBOMCTBA pallMOHATBHBIX
U UPPALMOHAIBHBIX YHCE, apu(METUUYECKHE OIMEpalny, a TAKKE H3BJICUCHHUE KOPHSA
HAaTypaJIbHOM  CTENEHM Ha  MHOXXECTBE  KOMIUIEKCHbIX  uucen.  bmaromaps
MOCJIEZIOBATENIbHOMY PACIIMPEHUI0 Kpyra HCIOJNb3yeMbIX YHCET M 3HAKOMCTBY C
BO3MOXXHOCTSIMU WX TPUMEHEHUsS JMJIs PEIICHUs pPa3jIudHbIX 3a1ad  (HopMHpYeTCs
MpeACTaBJICHUE O €IUHCTBE MAaTEMATHKH KaK HAyKW U €€ POJid B MOCTPOCHUHU MOJECH
pEeaIbHOTO MHUPA, IUPOKO UCIOJIB3YIOTCS 0000IIEHNE HKOHKPETH3AIHS.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEATM3yeTCs HA MPOTSKEHUU BCEro 00yUeHUS
Ha ypOBHE CpelHero obIuiero o0pa3oBaHus, MOCKOIBKY B KaxaoM paszfaene [Iporpammer
NPEelyCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3ahad. B pe3ynbrare oOydarommecs
OBJIQJICBAIOT PA3JIUYHBIMU METOJAMU PEILICHUS] PalUOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTebHBIX, JIOTAPU(PMUUECKIUX U TPUTOHOMETPUYECKUX YPaBHEHHI, HEPABEHCTB U
CHUCTEM, a TakKXKe 3ajay, cojepxkamux mnapamerpbl. [loayueHHble yMEHUS LIUPOKO
HCIIONB3YIOTCS TIPU MCCIEAOBAHUN (PYHKIIUN C MOMOIIBI0 MTPOU3BOIHOM, MPU PEIICHUU
NPUKIAIHBIX 337a4 U 3a7a4 Ha HAXOXJCHHE HauOOJbIIMX W HAUMEHBIIMX 3HAYCHHI

byHKIUY.



JlanHas copep)karenbHAs JIMHUS BKIIOYaeT B ceOs Takke (POPMHpPOBAHHE YMEHHM
BBINOJIHATE PAacy€Thl 10 (opMysaM, Ipeodpa3oBaHMs palMOHAIBHBIX, UPPALUOHAIBHBIX
U TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TAK)KE BBIPAKEHUU, COAEpKAIIMX CTEHEHU M
ngorapu¢mel. brnarogaps u3ydeHuio  anreOpauMyeckoro - MaTrepuala  IpPOUCXOJIUT
JanbHeWIee pa3BUTUE ANTOPUTMUYECKOTO M aOCTPAKTHOTO MBILUIEHHS OOydaroIuxcs,
(opMHUPYIOTCS HAaBBIKM JI€AYKTUBHBIX pacCyKJIeHU, paboThl C CHMBOJIbHBIMHU (hOpMaMH,
IPEJICTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHUJE PABEHCTB U HEPABEHCTB.
Anrebpa mnpeanaraer 3(Q¢GEKTUBHbIE MHCTPYMEHTHI Ui pPEIIEHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYUHBIX 3aJa4, HaIJIAJHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa
HayKHU.

ConepxatenbHo-MeTonndeckass  JauHUA — «DyHKIOMM U rpaduKu»  TECHO
NEePerIeTaeTcsl C IPYrUMU JIMHUAMHU Y4€OHOTO Kypca, IOCKOJbKY B KaKOM-TO CMBICIIE
3a7a€T  TOCJENOBAaTeNbHOCTh  M3y4YeHHMs — MaTepuana.  3yueHue  cTeneHHOM,
MOKAa3aTeIbHOM, JOrapu(pMUUYECKON M TPUTOHOMETPUUECKHX (DYHKIMH, UX CBOMICTB U
rpaduKOB, UCHONb30BaHME (YHKUUN JUId pelieHds 3a4ad U3 JPYrux Yy4eOHbIX
IPEeIMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C
pelieHMeM ypaBHEHMM U HepaBeHCTB. [Ipu 3ToM Oojblioe BHHMaHUE YIENseTCs
(GOpMHPOBaHUIO YMEHHUs BbIpaxaTb (OpMyJaMU 3aBUCUMOCTH MEXAY Ppa3InYHbIMU
BEJIMYMHAMM, HCCIIEOBATh IOJIy4eHHblE (YHKIMHU, CTPOUTh HUX Tpaduku. Martepuan
ATON cozep KaTeNIbHON JIMHUM HAalleJIEeH Ha pa3BUTHUE YMEHUU U HABBIKOB, MO3BOJISIOIINX
BBIpAXXaTh 3aBUCUMOCTU MEXJy BEIMUYMHAMHM B PazIU4HOM (opme: aHATUTHUECKOI,
rpaduueckoit u cioBecHol. Ero mzyduenne cnocoOCTByeT pa3BUTHUIO aJITOPUTMUYECKOTO
MBILIUIEHUS], CIIOCOOHOCTH K 00OOIICHNIO U KOHKPETU3AIIUH, UCIIOJIb30BAaHUIO aHAJIOTHl.

CopepxatenbHas JuHUS «Hawyama MareMaTWdyeckoro aHain3a» IO3BOJISET
CYLIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTHMYeCKUX, TaK W IPUKIAJAHBIX 3ajad,
JOCTYIHBIX OOYYaromMMCsl, TaK KaK y HUX IMOSBISETCS BO3MOXHOCTb CTPOUTH I'papuku
CJIOKHBIX (DYHKIIMH, ONpeNesTh UX HauOOJIbIINE U HAMMEHbBIINE 3HAUYCHUS, BHIYUCIIATh
wiouiaau Guryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOpeHUs mpoueccoB. J[aHHas
coJiep>KaTenbHasl JUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTU ITOCTPOEHUS MAaTEMaTUYECKUX
MoJieiell peajbHbIX CUTYallUid, TO3BOJISIET HAXOAUTh HAWIydlllee PelIeHUEe B MPUKIIAHBIX,
B TOM UYHCJIE COLUMAIbHO- 3KOHOMHYECKHX, 3aJadyaXx. 3HAKOMCTBO C OCHOBAMH
MaTEeMaTHYEeCKOr0 aHallu3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOro, (HOpMajbHO-
JOTHYECKOTO M KpPEAaTUBHOTO MBIIJICHUS, (OPMHUPOBAHUIO YMEHHH paclo3HaBaTh
NPOSIBJICHUS 3aKOHOB MAaTEMATHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyydaronyecs: y3HatoT
O BBIJAIOUINXCA PE3YJIbTATAX, MOJYYEHHBIX B XOJ€ Pa3BUTHUsS MAaTEMaTUKHU KaK HAYKH,
u 00 MxaBTOpax.



ConeprkaTenbHO-MeTOIMYECKast TUHUS «MHOXECTBAa U JIOTHKa» BKIIIOYAeT B ceOs
AIIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKH. TeopeTHKo- MHOXKECTBEHHBIC
NPEJCTAaBICHUS] TMPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH W TpPeIararoT
HamOoJee YHUBEPCAIbHBIN S3bIK, OOBEIMHAIONIMIA BCE pa3lelbl MaTeMaTUKH U e
NPUIIOKEHH, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHUYECKUE AUCIUTUINHBI U UX TPUIOKCHHS
B enuHoe 1enoe. [lodToMy BakKHO JaTh BO3MOXHOCTH OOy4aromemycsi MOHHMATh
TEOPETHKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHOW MAaTEMaTHK{ M MCIOJB30BaTh €ro s
BBIPKEHUSI CBOUX MbIcied. JIpyruM BaXXHBIM TNPU3HAKOM MaTEMaTUKH KakK HayKH
clelyeT TMpU3HATh CBOMCTBEHHYIO €l CTPOroCTh OOOCHOBaHUW U  CIIEIOBAaHHE
OTpeNeNEHHBIM TpaBWJIaM TIOCTPOCHHS JOKAa3aTEeNbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTEMaTH4YEeCKOM  JIOTUKM  CIIOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO  MBILIUICHUS
00yJarommxcs, MO3BOJSIET WM CTPOHUTH CBOHM PACCYKICHUS HAa OCHOBE JIOTHUECKUX
npaBmil, GOPMHUPYET HABBIKH KPUTUUYECKOTO MBIIILJICHUSI.

B yueOHOM Kypce «Anrebpa ¥ Havyajga MaTEeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
OCHOBBI MaT€MaTUYECKOTO MOJICIUPOBAHUSA, KOTOpPbIe TPHU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJIENICH pEalbHBIX CHUTYAIUi, HCCIeTOBaHHUS
ATUX MOJeJIed C TIOMONIBIO ammapata anreOpsl M MaTeMaTHYecKoro aHalu3a,
MHTEPIPETAIINH TIOTYYCHHBIX PE3yNbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIBIA W3
pa3esioB MPOrpaMMbl, TOCKOJBKY BeCh MaTepHall y4eOHOT0 Kypca IIUPOKO UCIIONIb3YeTCs
JUIA pelIeHds TPUKIAAHBIX 3amad. llpm pemeHnn peanbHBIX NPAKTUYECKUX 3a7ad
oOydaromuecss pa3BUBAIOT HAOIIOATEIBHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, UCIIOJIb30BATh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MPOOIIEMY.
JlesITenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX 3a/1a4 OpraHU3yeTcs
B TIpOIleCcCce M3YYCHHUS BCEX TeM y4eOHOTo Kypca «AnreOpa W Havajga MaTeMaTHIECKOTO
aHaIIM3ay.

Ha m3ydyenme yueOHOTO Kypca «Anrebpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
orBogutcs 272 yaca: B 10 kmacce — 136 gacoB (4 yaca B Henmento), B 11 kmacce — 136
4yacoB (4 yaca B HEJIETIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCICHUSA
Panmonanbhblie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble iepuoauueckue apoou. [Ipumenenue qpodeil u NpoLEeHTOB AJSPELICHUS
NPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIE 3HAaHUI U pealbHON XKU3HU.

[eictButenbHble  yucna.  PanuoHanbHBIE M MppalMOHAIBHBIE  YHCIHIA.
Apudmernyeckue onepanuy ¢ IeHCTBUTEIbHBIMU YUCIaMU. Moaynb JeMCTBUTENBHOTO
yyciia U ero ceoictia. [IpnbnmxEHHbIe BBIUMCIEHUS, IPABUIIa OKPYIJIEHUS, IPUKHUIKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUN.

Crenenp ¢ mensIM nokasareiieM. bunom Hprotona. Vcronb3oBaHne moaxoIsiiei
GopMBl 3amUCH  JEHCTBUTENBHBIX YHCEN Ui pELICHUs MPaKTUYEeCKUX 3anady MU
IIPEACTABICHUS JAHHBIX.

Apudpmerndyeckuii KOpeHb HaTypaJbHOM CTEIIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM  IIOKa3aTeleM UM €€ CBOICTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapugm uncna. CpoiictBa siorapudma. JlecsiTuuHble U HaTypalbHBIEIOTapU(PMBI.

CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC YHCIOBOIO apryMeHTa. APKCUHYC,apKKOCHHYC U
apKTaHT€HC YHMCIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA

ToxnecTBa M TOXKAECTBEHHbIE IPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE  ypaBHEHHMs U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, peunieHue
HEpaBEHCTBA.

OCHOBHBIE METOJbl pEIICHUs ILENIbIX U JPOOHO-pallMOHAJIBHBIX YPaBHEHUH H
HEpaBEeHCTB. MHOIO4YJIEHBI OT OJHOM NEPEMEHHOM. JleleHne MHOroujeHa Ha MHOTOWICH
c octatrkoM. Teopema be3y. MHorowiens! ¢ nensiMu ko3 duiimentamu. Teopema Buera.

[TpeoOpazoBaHMs YUCIOBBIX BBIPAKEHUH, COJIEPKAIINX CTENICHN U KOPHHU.

Hppauuonanbusle ypaBHEHHs. OCHOBHBIE METOJBI PELICHHS HppalUOHAIbHBIX
YPAaBHEHHUH.

[loxasaTenpHple ypaBHEHHs. (OCHOBHBIE METOJABl PEIICHHS ITOKA3aTEIbHBIX
YPaBHEHMH.

[TpeoOpazoBanue BbIpaXeHH, COAEPKAIIUX JOTapru(MBbI.

Jlorapugmuueckue ypaBHeHUS. OCHOBHbBIE METOJABl PEUICHUS JIOTapu(PMUUYECKUX
YpaBHEHUU.

OcHoBHbIE TPUTOHOMETPUYECKUE bopmyIIBL. [TpeobpazoBanue
TPUTOHOMETPUUYECKHUX BBIpAXKEHUN. PellieHne TpuroHoMeTpuYeCKX ypaBHEHUM.



Pemienne cucreM JIMHEWHBIX ypaBHEHHMH. Martpuna CUCTEMBlI JIMHEHWHBIX
ypaBHeHMH. Omnpeznenurens MaTpuULbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HA4E€HMs, IPUMECHEHHE OIPEACINUTEN I PEIICHUS CHCTEMBI
JVHENHBIX ypaBHEHUH. PelleHne npUKIagHbIX 3a1ad ¢ NOMOLIBIO CUCTEMBI JTMHEHMHBIX
ypaBHeHuW. HcciaegoBaHWe TOCTPOEHHOW MOJEIM C  IOMOIIBKD  MATpHI] U
OIPEICIIUTENEH.

[locTpoeHne MaTeMaTUYECKHMX MOJEIEN pEaJbHOM CHUTyalldd C IIOMOIIBIO
yYpaBHEHMI M HepaBeHCTB. [IpuMeHeHue ypaBHEHMH M HEpPAaBEHCTB K PELICHUIO
MaTeMaTHUYECKHX 33]1a4 U 3a71a4 U3 PA3IMUHbIX 00JIacTel HAYKU U peaJIbHOM KU3HU.

DOyHKUUH U TPauKH

OyHKIMA, CcnocoObl 3amaHusg GyHKOHM. B3auMHO o0OpaTHBIE  (YHKIIHH.
Komnosunus ¢ynkumid. ['padux ¢pynkuuu. DnemeHTapHble npeodpa3oBaHus rpaduKoB
G YHKIHA.

OO6nacTh ompeneneHUss W MHOXKECTBO 3HaueHMH ¢yHkumu. Hymm ¢yHkimu.
[IpomexxyTku 3HaKomocTtossHcTBa. Y&THpie u Heu€THbie GyHKIUU. [lepuoamdeckue
¢ynkuuu. [IpoMexxyTkn MOHOTOHHOCTH (PYHKIMUA. MaKCUMyMbl 1 MUHUMYMBI (DYHKIIUH.
Haubonpiiee u HanMeHblee 3HaYeHUs] PYHKIUU Ha IPOMEXKYTKE.

Jlunelinasi, KBagpaTW4yHass M JApOOHO-TMHEWHas (yHKIUH. OJeMeHTapHOe
HCCJIEIOBAaHUE U MOCTPOEHUE UX IPAPHUKOB.

CreneHHass (yHKUMS C HaTypaJbHBIM M IeJbIM Toka3aTeneM. EE cBoiictBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0il CTENEHUM KaKk (PyHKIUU OOpPATHOM CTENEHH C
HaTypaJIbHBIM IIOKA3aTEJIEM.

[TokazarenpHast u sorapudmuueckas (yHKIHUHA, UX CBOWCTBA W TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIUI 1715 pelieHUs] ypaBHEHU .

Tpuronomerpuueckass OKpYKHOCTb, OIPEICICHUE TPUTOHOMETPHUECKUX (YHKIIMN
YK1CJIOBOI'O apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTM B pEalbHBIX INpoLEccaX M SBICHMSX.
['paduku peanbHBIX 3aBUCUMOCTEM.

Hayana maTtemMaTH4yeckoro anajausa

ITocnenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMsl  IOCJIEAOBaTeJbHOCTEH. MeTon
MaTEMaTU4YECKOM HMHAYKIMU. MOHOTOHHBIE M OrpPaHUYEHHBIE I1OCIIEIOBATEIBHOCTH.
HcTopusi BOSHUKHOBEHHS] MAaTEMaTHUECKOI0 aHau3a KaK aHain3a 0eCKOHEYHOMAIbIX.

Apudmerndeckass M TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpuueckass mporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TIeoMeTprYecKon
nporpeccuu. JIMHEMHBIM M OKCIIOHEHUMAIBbHBIA pocT. Hucmo e. Popmyrna CIIOKHBIX
IIPOLIEHTOB. VCnoJIb30BaHNWE MPOTPECCUM NI PEUIEHUS] PeajbHBIX 3a7ad MPUKIAJTHOTO
Xapakrepa.



HenpeprsiBable (yHKIIMM U UX cBoiicTBa. Touku pa3pbiBa. ACUMIOTOTHI TPaHUKOB
¢ynkuuid. CoiicTBa (QyHKUMH HENpepbIBHBIX HAa OTpe3ke. MeToj HMHTEpBajoB JUIs
pelieHus HepaBeHCTB. [IpuMeHeHHEe CBONCTB HENPEPBIBHBIX (DYHKUMHA AJI1 pELICHUS
3a1a4.

IlepBas 1 BTOpast npou3BojHble QyHKIUU. OnpenencHue, reoMeTpUYECKU 1
(bu3nyecKuii CMbICT MPOU3BOIHON. Y paBHEHHUE KacaTeabHON K TpaduKy GpyHKIUU.

[IpounsBoHbIE 3JIEMEHTapHBIX GyHKIUH. [IpounsBoHas CYMMBI,
IPOU3BEACHHUS, YACTHOT'O U KOMIO3UIIMY (PYHKIIHIA.

MHuoxecTBa M JIOTHKA

MHoecTBO, Onepaluyu HajJ MHOKECTBAMM M MX CBOWCTBa. Jlmarpammsl Diinepa—
Benna. [IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOI'O alliapaTa Julsl ONMCAHUS PEalbHBIX
IPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3ajla4d U3 APYTruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMAaTUYECKOIO OOBEKTa, CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YPAaBHEHUS.

11 KJIACC

Yuciia 1 BLIYUCTIEHUS

Harypanbnbie u nensie uyncia. [[pumeHenne mpu3HakoB ACTUMOCTH LIENIBIX YHCEIL,
HanOopIMii 00w nenurens (namee — HOJl) u HauMeHsIee oOImee kpaTHoe (J1anee —
HOK), octatkoB o Mmojy:nio, anroputma EBkina it pelieHus3aayd B HeIbIX Yuciaax.

KomriekcHpie umciia. AnreOpawdeckas M TpPHUTOHOMETpHYecKas (OpMBI 3alich
KOMILJIEKCHOTO 4ucia. ApupMeTHUecKue Oornepandd ¢ KOMIUIEKCHBIMA YHCIIaMH.
N300pakeHne KOMIUJIEKCHBIX YHCENT Ha KOOPAMHATHOM Tiockoctu. @opmyna Myaspa.
KopHu n-oil creneHn W3 KOMILIEKCHOrO yucia. [IpuMeHeHrne KOMIUIEKCHBIX 4YHCeN st
perieHuss GU3NISCKUX U TCOMETPHYCCKUX 3a]1a4.

YpaBHEHUS U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PAaBHOCUIIbHBIE CUCTEMBIN
CHUCTEMBI-CJIEACTBUS. PaBHOCHIILHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUU C  TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PellieHne TpUroHoMeTpu4eCcKuX HEPaBEHCTB.

OCHOBHBIE ~ METOJBl  pPEIIEHUA  MOKA3aTEJbHBIX U JorapuMUUECKUX
HEpPABEHCTB.

OcCHOBHBIE METOBI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUSI CUCTEM M COBOKYITHOCTEHW pallMOHAIbHBIX,
UppalMOHANIBHBIX, TOKA3aTeIbHBIX U JIOTApU(DMHUUECKUX YPABHCHUN.

YpaBHEHHUS], HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.



[IpuMeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEILICHUIO0 MaTEMATUYECKUX 3a/1a4
U 337ad M3 pa3IMYHBIX o0OJlacTell HAayKM W peajbHOW JKM3HU, WHTEpIpeTanus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMU U TPAPUKHU

I'padux kommosunuu QyHKIMA. [eomeTpudeckne o0pa3bl ypaBHEHUH U
HEPaBEHCTB HAa KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue pyHKIMH, UX CBOMCTBA U TpaUKH.

['padmuecknue MeTO/AbI pelleHus YpaBHEHUI U HepaBeHCTB. | paduueckue METOIbI
penieHus 3a1a4d ¢ napaMeTpamu.

Hcnonb3oBanue rpadukoB  (QyHKIMM UIsl  HUCCIEAOBAHUA  MPOLIECCOB U
3aBHCHUMOCTEHN, KOTOpPBhIE BOSHUKAIOT IPU PELLIEHUU 33]a4 U3 APYTUX yUEOHBIX IPEAMETOB
Y pPEAIbHOM KU3HMU.

Hayana maTreMaTH4ecKoro anajausa

[IpumeHeHre NPOU3BOAHOW K HCCIEAOBaHUIO (YHKUMA Ha MOHOTOHHOCTh H
KCTpeMyMbl. HaxoxaeHue HamOONbIIer0 M HAUMEHBIIEr0 3HAYEHUN HENpPEepHIBHOMN
(GyHKIUU Ha OTpE3KeE.

[IpuMeHeHne npOor3BOAHON JIsi HAXOXKACHUS HAUy4IlIEeT0 PEeIICHHs B IPUKIAIHBIX
3a/1ayax, s ONpeIeleHUs] CKOPOCTU M YCKOpPEHUs Mpoliecca, 3aJaHHOro (GopMyJion Uiu
rpadukoMm.

[lepBooOpa3Hasi, OCHOBHOE  CBOMCTBO  TmepBooOpa3Hbix. IlepBooOpasHbie
arieMeHTapHbIX GyHKIUH. [IpaBuia HaXxoXAeHHs TIEPBOOOPA3HBIX.

HNuterpan. I'eomeTpryeckuid CMBICH HHTETpasia. BplunciieHue OnpenenéHHoro
uHTerpana no gopmyne Hetorona-JleiOnuna.

[IpumeHeHre WHTETpana A HaXOXKJICHUS TUIOMIA/IeH TUIOCKUX (Uryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Tpumepbr  pemieHuit  auddepeHnnanbHbIX  ypaBHeHHMA.  MareMaTHdeckoe
MOJIETUPOBAHUE PEAIbHBIX MPOILIECCOB € MOMOIIBI0 MU PepeHInanbHbIX YpaBHEHUN.



I[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHbIN
YPOBEHb) HA YPOBHE CPE/IJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCHUTAHMUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIMU OOYy4aIolIerocs KakK aKTHUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCHICKOro OOIIECTBA, MPEJICTABICHHE O MAaTEMaTHUYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SABJICHHUI, IPOLEIYp TPaxaaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U JAPYroe), yMEHUE B3aMMOJEHCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBUU C UX QYHKIMIMU U Ha3HAUCHUEM;

2) NaTPHOTHYECKOI0 BOCHHTAHHUS:

c(hOpMUPOBAHHOCTh POCCHUICKONW TpakAaHCKONW HWIECHTUYHOCTH, YBAXKEHUA K
MpOLIJIOMY M HACTOSIIEMY POCCHUUWCKON MaTE€MaTHK{, LEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUMCKHUX MAaTEMAaTUKOB M POCCUMCKOM MaTEMATHYECKOW MIKOJIBI,
MCIOJIb30BAHME ITUX JIOCTIXKEHUI B IPYTUX HAyKax, TEXHOJIOTHSIX, chepax SKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOro Hapoaa, c(HOpMHPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMs, 3TUYECKOTO TIOBEAEHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTWMIKEHUM HAYKH M JCSITEIHHOCTHIO YYEHOTO, OCO3HAHUE JIHUYHOTO
BKJIaJ]a B TIOCTPOCHHUE YCTOWYUBOTO OYIYIIEro;

4) 3cTeTHYecKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAas OCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEUICHUH, PACCYKICHUH, BOCIPUUMYHBOCTH K
MaTeMaTHYECKUM aCIeKTaM Pa3lInYHbIX BUIOB HCKYCCTBA;

5) ¢pu3nueckoro BOCHUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSATH MaTeMaTHUYECKHWE 3HAHUS B HMHTEpecax
30pOBOTO M 0Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY
3I0pOBBIO  (3I0POBOE MHTaHUE, COANTAHCHPOBAHHBIA PEXUM 3aHATAH W OT/bBIXA,
peryinspHas (u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIECHCTBOBAHUE TPH 3aHATHUIX
CIIOPTUBHO-03/10POBUTEIBHON AESATEIBHOCTBIO;

6) TPyaA0BOIr0 BOCHHTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTU TPYIOJIOOUs, MHTEPEC K Pa3IMUHBIM
chepam TnpodecCHOHAIBHON JESATENBHOCTH, CBS3aHHBIM C MAaTeMaTHUKOW u €€
MPWIOKEHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun u
peann30BbIBATh COOCTBEHHBIE )KM3HEHHbIE IJIaHBI,



FOTOBHOCTb M CIIOCOOHOCTh K MaT€éMaTUYECKOMY OOpa30BAHMIO M CaMOOOpPa30BAHUIO Ha
NPOTSKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEHICHUU MPAKTUYECKUX
3aJ1a4 MaTeMaTUYECKON HAIPaBJIEHHOCTH;

7) 3K0JOrHYeCKOro BOCHHTAHUS:

c(hOpMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphI, TOHUMAHHUE BIUSHUS COI[UAIBHO-
HPKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON CpENibl, OCO3HAHUE
r100abHOTO  XapakTepa »HKOJIOTMYECKHX Mpo0JeM, OpUEHTAlMs Ha MpUMEHEHHE
MaTEMaTUYECKUX 3HAHUM JUIs peleHus 3aJad B 00JIacTU OKpYXaroulell cpenpl,
IUTAHUPOBAHUE TIOCTYMKOB M OLIEHKH WX BO3MOXKHBIX MOCIEACTBUHN ISl OKpYKaromie
Cpelibl;

8) HeHHOCTH HAYYHOr0 IO3HAHKU:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKH, MOHWMAaHHE MaTEMaTUYECKOM HAYKH Kak
cdepsl UeIoBeUYeCKOr NeATeTbHOCTH, ITANOB €€ pa3BUTHS U 3HAYMMOCTHU TSI Pa3BUTHUS
[MBWJIN3AIIMY, OBJIQJICHUE SI3BIKOM MAaTEeMaTUKH U MaTeMaTH4YeCKOM KyJIbTYpOu Kak
CpPEeICTBOM  TO3HAHUS  MHpA, TOTOBHOCTh  OCYIIECTBISAITh  TMPOCKTHYIO |
HCCJIEI0OBATENbCKYIO AESITEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIe YHUBepcajdbHble Y4eOHble [eliCTBUA

ba3zoBble joruyeckue JeMCTBUA:

BBISIBIIATH M XAapaKTEPU30BaTh CYLIECTBEHHBbIE MPU3HAKKM MaTEMaTUUYECKHUX
00BEKTOB, TOHSATUN, OTHOIICHUN MEXIYy MOHATUAMH, (OPMYIUPOBATH OMPEICTICHUS
MOHSTHI, YCTaHABIMBATh CYNIECTBEHHBIM MPU3HAK KIACCU(PUKAIMKM, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUSI, KPUTEPUU POBOJIUMOI0 aHAJIM3A;

BOCIPUHUMATD, (POPMYIHUPOBATH M MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC
Y OTpUIIATENIbHbIC, EIUHUYHBIC, YACTHBIE U O0IIKe, YCIOBHBIE;

BBIABJISATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IIPOTUBOpEUYHs B
dakTax, TaHHBIX, HAOIIOJCHUSAX U YTBEPKACHUSAX, TIPEAJIaraTh KPUTCPUH JIJIs1 BHISIBIICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNA;

JIe7IaThb  BBIBOJBI C  MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIOUECHH 110 aHaJIOTHH;

MPOBOJUTH CAMOCTOSITEILHO JI0Ka3aTeJbCTBA MAaTEMAaTHYECKUX YTBEPKICHUI
(npsiMble ¥ OT MPOTUBHOIO), BHICTPaUBaTh ApPryMEHTAIMIO, MPUBOJUTH MNPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIC CYXKJIEHUS U BHIBOJIBI;

BBIOMpATh CHIOCcO0 perieHust yueOHOH 3amaun (CpaBHHBATh HECKOJBKO BapHUAHTOB
pelieHus, BHIOMpaTh HaubOoJee MOAXOASIIUN ¢ y4€TOM CaMOCTOSITEIHHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciiegoBarebcKune AeiCTBHA:



UCIIOJIb30BATh  BOIPOCHI KaK HCCJIEN0BAaTEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BONPOCHI, (PUKCHUPYIOIIHUE MPOTHBOpEUHe, MpobiieMy, yCTaHABIUBATH
MCKOMOE U JaHHOE, (POpMHUPOBATH TMIIOTE3Y, apPTYMEHTHPOBATHCBOIO MMO3ULINMIO0, MHEHHUE;

IPOBOAUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HCCIEIOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKoro OOBEeKTa, SBJIEHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BbEKTaMU, SIBJICHUSIMHU, POIIECCAMH;

CaMOCTOSITEIbHO  (popMynHupoBaTh O00O0OIIEHUS W BBIBOABI 1O pe3yibTaTaM
NPOBEIEHHOTO HAOMIOACHUS, UCCIECIOBAaHUS, OIEHUBATh JTOCTOBEPHOCTH MOJYYEHHBIX
PE3YyABTATOB, BEIBOJAOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh  BO3MOYKHOE pPa3BUTHUE Mpolecca, a TakkKe BbIIBUIATh
MPEIOIIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanueii:

BBISIBIIATH Je(UIIUTH UH(GOPMAIIUU, TaHHBIX, HEOOXOAMUMBIX ISl OTBETA HA BOMPOC
U JIJISL PEIlIeHUs 3a/1a4H;

BBHIOMpAaTh HMHQPOPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBAThH,
CUCTEMATH3UPOBATh U WHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBICHUS;

CTPYKTYpUpPOBaTh HMH(POPMAIUIO, TPEACTaBIATh €€ B Pa3IUYHBIX (dopMax,
WUTIOCTPUPOBATH Ipadruecky;

OIICHMBATh HAAEKHOCTh MHPOPMAIUU TIO CAMOCTOSITENIEHO CHOPMYIHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBepCajJbHble Y4eOHble AeHCTBHSA

OO0menne:

BOCIIPUHUMATh M (HOPMYJIMPOBATH CYKJIEHHS B COOTBETCTBHM C YCIOBHSIMH U
HEJSIMU OOILIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTAX, JAAaBaThb IIOSICHEHHUs I10 XOJYy PELICHUS 3aJadd, KOMMEHTHPOBATH
MIOJIYYEHHBIN pe3yJIbTarT;

B Xoe O0OCyXIeHHUs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0OJsieMbl, peniaeMol 3a/layd, BBICKA3bIBaTh WJIEW, HAllEJIEHHbIE HA IMOHMCK pEIICHMS,
COIIOCTABJIATE CBOM CYXKIEHHS C CYXKICHUSAMHM JPYIrUX YYaCTHHKOB JHMAJIOra,
OoOHapy>KMBaTh Pa3IMYME U CXOJCTBO MO3ULUNA, B KOPpPEKTHOU (hopme GopmMynupoBarthb
pa3HoIIacusi, CBOM BO3PaXKEHNU,

NPEACTABIATh PE3YyJIbTaThl pELICHUs 3aJauyd, OSKCIEPUMEHTa, HWCCIEHOBaHUs,
NPOEKTa, CaMOCTOATEIbHO BBHIOMpaTh (OpMaT BBICTYIUIGHHS C Yy4ETOM 3aaa4y
npe3eHTalM U 0COOEHHOCTEN ayAUTOPHH.

PerynsiTuBHbIe YHUBepcaJlbHble YueOHbIe JeiicTBUSA
Camoopranunsanus:



COCTaBJISATh IUJIaH, AJITOPUTM pELICHHS 3a/adyd, BBIOMpATh CIOCOO peIIeHus C
y4€TOM MMEIOLIUXCS PECypCcOoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEILIEHUH C YYETOM HOBOM MH(pOpMaALUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/VIEKT:

BJaJIeTh HaBbIKAMM IIO3HABATEIBHOM peQIIEKCHH KaK OCO3HaHUS COBEpIIAeMbIX
JNEUCTBUN W MBICIUTENIBHBIX MPOLECCOB, HUX pPE3YyJIbTaTOB, BJIAJAETh CHOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISl Ipollecca W pe3yibTara pPELIeHHs MaTeMaTHYecKOU
3a]1a4H;

OpeIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTh IIpHM PpELIEHMH 3ajJauH,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalIeHHBIX OIIMOOK, BBISBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pEe3yJbTaTa LEIU U YCIOBHUSAM, OOBSICHATH NPUYUHBI
JOCTH)KEHUS UM HEJIOCTHXKEHUS Pe3y/IbTaTOB AESATEIbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eAITEIBHOCTD:

HNOHMMATh U MCII0JIb30BAaTh MPEUMYILECTBA KOMAaHIHOW U WHAUBUIYaJIbHOW paObOThI
OpU peleHud Y4eOHbIX 3a7ad, MPUHUMATh LEJb COBMECTHON JESATENbHOCTH,
IUIAHUPOBATh  OpPraHU3allil0 COBMECTHOM paboThl, pacmpelneisTh BUABI padoT,
JIOTOBAapUBaThCsl, OOCYXKJaTh IMpoLEecC M pe3yabTar padoThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOACH;

y4acTBOBaTh B IPYIHIOBBIX (hopmax paboThl (00CyXaeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YaCTh pabOThl U KOOPIAUHUPOBATH CBOU
JEUCTBUS C APYTMMH Yj€HAaMU KOMaHbl, OLIEHMBAaTh KayeCTBO CBOErO BKJaja B OOLIUI
HOPOAYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUSI.

IHPEJMETHBIE PE3YJIBTATHBI

K xoniy o6y4yenus B 10 kiacce oOydaromuics MOTYyYUT CIEIYIONINE IPEIMETHBIC
pEe3yNbTATHl MO OTJACIBHBIM TeMaM pabodeil mporpamMmbl yaeOHOTO Kypca «Auredpa u
Havajla MaTEMaTUIECKOTO aHaTN3ay:

Yucsia v BbIMUCTICHUS:

CBOOOJTHO  ONEPHPOBATh TOHATHSAMH: PANUOHAIBFHOE YHUCIO, OECKOHEYHas
neproudecKas Apoob, MPOIEHTHI, UPPAIMOHAILHOE YHUCIIO0, MHOXKECTBA PAIMOHATBHBIX
U JICUCTBUTEIBHBIX YHCEII, MOJIYJIb JCHCTBUTEIIBHOTO YK CIIA;

NPUMEHSITh IPOOM ¥ MPOIEHTHI JJIsl PEIICHUs NMPUKIATHBIX 3a71ad U3 Pa3IUnIHBIX
OTpacied 3HaHUW U peIbHOM KU3HU;

NPUMEHSITh NPUOMIDKEHHBIE BBIYUCIICHHS, TPaBUJa OKPYTJEHUS, NPUKUAKY U
OIICHKY Pe3yJIbTaTa BEIYMCIICHU;



cBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C IENIBIM IMOKa3aTelIeM, UCTIOIh30BATh
HNOAXOIAITYI0 (POPMY 3aIMHUCH IEHCTBUTEIBHBIX YHCEN ISl peICHUS MPAKTUYECKUX 3a]1ad
Y TIPEJICTaBJIECHUS 1aHHBIX;

CBOOOJHO OIEpUPOBaTh TMOHATHEM: apUPMETHUECKH KOpPEeHb HaTypalbHOU
CTEIICHH;

CBOOOJHO OIEpUPOBATh MOHATHEM: CTENEHb C pPalMOHAIBHBIM TOKAa3aTeNIeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JIOTapU(M YUCIA, 1ECATUYHBIE U
HaTypaJbHbIE Jorapu(mbl;

CBOOOJHO OMEPUPOBATH TMOHATHSIMHU: CHUHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTa;

ONEpUPOBATh MOHATUSAMH: APKCHUHYC, APKKOCMHYC W apKTaHI'€HC YHUCJIOBOTO
apryMeHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO OINEpUPOBATh TMOHATHSAMHU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh  Pa3JMYHbIE METOJAbl  PEIICHHWs  palMOHAIBHBIX U JAPOOHO-
palMOHAJIbHBIX YPAaBHEHUM, TPUMEHSITh METOJI MHTEPBAJIOB I PEIICHHS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH NOHATUSMH: MHOTOWIEH OT OJHOM NEpPEeMEHHOM,
MHOTOWIEH C HeNbIMU KO3 (dUIIMEHTaMU, KOPHH MHOTOYJIeHa, MPUMEHSTh JEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTarkoMm, Teopemy be3y u Tteopemy Bumera mid
peuieHus 3aiay;

CBOOOJHO OIEpPUPOBATh MOHATHUAMM: CHUCTEMA JHMHEMHBIX ypaBHEHMH, MaTpula,
OTIpeNeNTeNh MAaTPULl 2 X 2 U €ro TreéOMETPHUUECKUN CMBICI, HCIIOJIb30BaTh CBOMCTBA
onpenenutenss 2 X 2 s BBIYMCIEHUS €ro 3HA4YeHHs, IPUMEHSATh ONPENCIUTENN IS
pELIEHNs CUCTEMBl JIMHEMHBIX YPAaBHEHWI, MOJAEIUPOBATh pEAJbHBIE CHUTyallud C
IIOMOILIBK0 CHCTEMBI JIMHEWHBIX YPAaBHEHUMW, MCCIEIOBATh IOCTPOCHHBIE MOJCIH C
MOMOUIBIO MAaTPHI] U OIIPENETUTENIECH, UHTEPIIPETUPOBATD MTOJIYYEHHBIN PE3YJIbTaT;

HCIIOJIb30BAaTh CBOMCTBA JEHCTBUM C KOPHAMM ISl IPE0Opa30BaHUSI BhIPAKEHHUI;

BBIMOJIHATE TPEOOPa30BAHUS YHUCIIOBBIX BBIPAKEHHUM, COAEPKAIIUX CTEIEHU C
palMOHATIBHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA JOrapuMOB [UIsi MpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPaKCHUM;

CBOOOJIHO ONEpUPOBATH TMOHATHSAMH: HPPALMOHAIBHBIC, IOKa3aTeJIbHbIE |
JorapuMUUECKUe YpaBHEHMS, HAXOJUTh MX PEHICHUS C TOMOUIbIO PaBHOCHIBHBIX
IIEPEXO0I0B WUJIU OCYLIECTBIISAS IPOBEPKY KOPHEH;



NPUMEHSTh OCHOBHBIE TPUTOHOMETpHYECKHE (OpMyNBl UIsi TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATh MOHITHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, IPUMEHSTh
HeoOXoauMble (OpMyJbl sl PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YpaBHEHUN;

MOJICJIUPOBATh PEaJbHbIE CUTYAIlMM Ha S3bIKE alreOphl, COCTABIATH BBIPAKEHMUS,
YpaBHEHMsI, HEPABEHCTBA IO YCIOBUIO 33/aud, MCCIIEJOBaTh MOCTPOECHHBIE MOJIEIU C
UCIOJIb30BAHNUEM amIapaTa ajareopsl.

DOyHKIUM U TPaPUKH:

CBOOOJHO ONEpUPOBATh MOHATUAMU: (QYHKIUSA, CHOCOOBI 3aaHus (PYHKIIUH,
B3aUMHO OOpaTHble (DYHKIUH, KOMITO3UIUSA (PYHKIUN, rpaduk (YHKIHH, BBITIOIHATH
AJIEMEHTapHbIe TpeoOpa3zoBaHus rpaduKoOB (PYHKIIHIA;

cBOOOJIHO ONIEPUPOBATH MOHATUSAMU: 00IACTh ONPEAEICHHUs] 1 MHOXKECTBO 3HAUCHUI
byHKUMY, HYTH QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSIHCTBA;

CBOOOJHO  OmepupoBaTh MOHATUAMM: UYETHbIE W  HEYETHbIE  (PYHKIUH,
nepuoandeckrue (QYHKIUH, MPOMEKYTKM MOHOTOHHOCTH (YHKIUH, MAaKCUMyMbl H
MUHUMYMBl  (QYHKUMH, HauOonblllee ¢ HaMMEHblIee 3HaueHue (yHKUUU Ha
IPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATHIAMU: CTENEHHAs! QYHKIUS C HATypalbHBIM U LIEJIbIM
nokaszaTesieM, rpaQuK CTENEHHOM (YHKIMH C HATypaJlbHBIM M LIE€JIbIM IOKa3aTeleM,
rpaguk KOpHS n-oi CTENEHM Kak (QYHKUUMU OOpaTHOM CTENeHHM C HATYpaTIbHBIM
nokasaTesem;

OMepUpPOBATh MOHATUSAMU: JIMHEHHAs, KBaJ[paTUUHAas U JpOOHO-TMHEHAs (YHKIUH,
BBITOJIHATD 3JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOECHUE UX TPAPUKOB;

CBOOOJHO OMEpUpPOBaTH MOHATUSMU: T[OKa3aTellbHas M Jiorapudmuyeckas
GbyHKIUY, NX CBOKCTBA U TpadUKH, UCIIOIH30BATh UX IPaUKH I PEIICHHs YpaBHECHUMH;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMH: TPUTOHOMETPUYECKAs  OKPY)KHOCTD,
oTpesieJIeHNe TPUTOHOMETPHUYECKUX (PYHKIIMN YHCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku PYHKIUNA ISl UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH
OpU peIIeHUHU 3a/ad U3 JPYrHX Y4eOHBIX MPEIMETOB M PEajJbHON JKHU3HU, BBIPAXKAThH
dbopMynamMu 3aBUCUMOCTH MEXKY BETMUYMHAMU;

Hayana MmaTeMaTH4eCKOro aHAIN3a:

CcBOOOHO OMEpUpOBaTH TOHATUSMHU: apupMeTHUecKas U TeOMeTpHYecKas
nporpeccusi, OecKOHeYHO YyObIBarollasi TreoMeTpuyecKkas Nporpeccus, JHUHEWHbIH u
OKCHIOHEHIMAIBHBIA POCT, (OpMyJa CIOKHBIX MPOLEHTOB, MMETh NPEICTABICHHE O
KOHCTaHTE;

UCIOJIb30BAaTh IPOTPECCHM JUIsl PELIEHHs] pEAJbHBIX 3aJad  MPUKIATHOTO
XapakTepa;



CcBOOOJIHO OIEPHPOBATh MOHATHUSMHU: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHUs
IIOCJIEIOBATEIBHOCTEM, MOHOTOHHBIE U OIPAaHUYEHHBIE [TOCIIEIOBATEIBHOCTH, TIOHUMATh
OCHOBBI 3apOKIECHHS MATEMAaTHUYECKOI0 aHaIN3a KaK aHajln3a OECKOHEYHO MaJIbIX;

CcBOOOJIHO OIEPUPOBATH TOHATHSMM: HENpEepbIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIUHU, ACUMIOTOTHI rpaduka GyHKUNH;

CcBOOOIHO oONepHpoBaTh NOHATHEM: (YyHKIUS, HENpepblBHAs Ha OTpE3Ke,
IPUMEHSTh CBOWCTBA HENIPEPHIBHBIX (DYHKLMN ISl pEeLIeHMs 3a1a4;

cBOOOJIHO ONEpUPOBATH MOHATUSIMU: TEepBas U BTOpas NMPOU3BOJHBbIE (YHKIIHH,
KacareiabHas K rpaduky QyHkumu;

BBIUUCIISATh MPOU3BOJHBIE CYMMBbI, IIPOU3BEIECHUS, YACTHOIO U KOMIIO3HUIIMH JIBYX
(GyHKUMH, 3HATh IPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIIUI;

UCIIOJIb30BATh T€OMETPUUECKUI U (PU3MUECKUI CMBICI TPOU3BOJIHOMN ISl PEIICHUS
3a1a4.

MHoxkecTBa M JIOTMKA:

cBOOOJIHO ONIEPUPOBAThH MOHATUSAMU: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMU;

UCIIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIM amnmapar Uil ONMCaHUS pEaJbHBIX
IPOLIECCOB U SIBJICHUM, IPH PELICHUH 3a7a4 U3 JPYTHX y4eOHBIX IPEIMETOB;

CcBOOOJIHO ~ OIEpUpOBaTh MOHATHSMU: OIpEJeIeHUue, TEeopeMa, YypaBHEHHe-
CJIE/ICTBHE, CBOMCTBO MaTE€MaTHYECKOr0 OOBEKTa, [OKA3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHMSI 1 HEPaBEHCTBA.

K xonny o0y4yenus B 11 knacce oOyyaromuiics NOIyYUT CIEIYIOUINE IPEIMETHBIE
pe3yabTaThl 1O OTAEIbHBIM TeMaM paboueil mporpaMMbl yueOHOro kKypca «Anredpa u
Hayaja MaTeEMaTUYECKOTO AaHAJIN3a»:

Yuciia 1 BbIYUCICHHSA:

CBOOOZIHO OIEpUpPOBATh MOHATHUAMM: HATypajdbHOE M IEJIO€ YHUCIO, MHOXKECTBA
HaTypAJIbHBIX U LIEJIBIX YHCEII, UCIOJIB30BATh NPU3HAKU JeIMMOCTH Lenblx yucen, HO/I
1 HOK HaTypanbHbIX 4MCeN ISl PEIICHUS 3a/1a4, IPUMEHATh allrOpUTMEBKIINIA;

CBOOOJIHO ONEpPUPOBATH MOHITHEM OCTAaTKa IO MOJYJIIO, 3alMChIBATh HaTypaJbHbIC
YKCIIa B PA3JIMUHBIX TO3ULUOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJHO ONEpUpPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUICKCHBIX YHCEN, NPEJCTaBIATh KOMIUICKCHbIE 4HCIa B ajredpanvyeckod U
TPUTOHOMETPUYECKON (opme, BBIMOIHATH apuMEeTHUYECKHe OIlepalud C HUMH H
n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:



CBOOOHO OMEpUPOBATH TOHATHSAMH: HPPALMOHAIBHBIC, IOKa3aTeJIbHbIE |
jJorapu@MUUEecKe HEPaBEHCTBA, HAXOAUTb MX PEIICHUS C IMOMOIIBIO PAaBHOCHIBHBIX
IIEPEXO/IOB;

OCYHIECTBJISITh OTOOP KOPHEH NP pelICHUN TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO ONEPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSITh
HeoOxouMble  (OpPMYJIBI Ui PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHSATUSMU: CHUCTEMa MU COBOKYIHOCTh YpaBHEHUU W
HEPABEHCTB, PAaBHOCUJIbHBIE CHUCTEMBl M CHUCTEMBI-CIEICTBHS, HAXOAWUTH PEIICHUS
CUCTEMBl M COBOKYIHOCTEW pallMOHAJIBHBIX, HPPALUOHAIIBHBIX, I10Ka3aTEeIbHbIX U
Jorapu(MUYECKUX YpaBHEHUI U HEPABEHCTB;

pemarhb palroOHaIbHBIE, HAppALMOHAIIBHBIE, IIOKa3aTeJbHBIE,
jJorapuMUYECKUe U TPUTOHOMETPHUYECKHE YpPaBHEHHMsS W HEPABEHCTBA, COJEPKaIIUE
MOJIYJIM U TapaMeTphl;

NPUMEHSITh TpaduuecKre METObI Ul pelIeHUs] ypaBHEHUN U HEPABEHCTB, a TaKXKe
3a/1a4 ¢ mapaMeTpaMmus;

MOJIETTUPOBATh pEalIbHbIE CUTYallUM Ha S3BIKE aJreOpbl, COCTABIATH BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0OBATh IIOCTPOEHHBIE
MOJIETM C WCIIOJIb30BAaHUEM armapata ajireOpbl, HHTEPIPETHPOBATH MOTYyUEHHBIH
pe3yibTar.

DOyHKUMU U TPAPUKH:

CTPOUTh TpadUKU KOMIO3ULMU (YHKIUMH C MOMOIIBIO  3JIEMEHTAPHOTO
HCCJIEIOBAaHUS U CBOWCTB KOMITO3UIINH JABYX (DYHKITUI;

CTPOMTH reoMeTpuUYecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHOUIIIIOCKOCTH;

CBOOOJHO  ONEPUPOBATh  MOHATUSAMH:  TpaAaQUKH  TPUTOHOMETPHUCCKHX
dynxumi;

MMPUMCHSTDH (bYHKIH/H/I A4 MOACIIMPOBAHUA U HCCIICO0BAHUA PEalIbHBIX
IPOIIECCOB.

Havajia MaTeMaTH4€CKOr0 aHAJIM3A:

UCIOJIb30BAaTh MPOU3BOAHYIO JUIsl HCClieqoBaHUS (YHKIMU HAa MOHOTOHHOCTb H
KCTPEMYMBI;

HaXOJUTh HaumOoJbllee W HaUMEHbIlee 3HAUeHUs (YHKUMUM HENpPEepbhIBHOM Ha
OTpE3KE;

UCIIOJIb30BAaTh TNPOW3BOAHYHO JUISl HAXOXKJICHMS HAWJIydlllero peElIeHHus B
NPUKIAJHBIX, B TOM 4YHCIIE€ COLMAIbHO-3KOHOMUYECKUX, 3ajayax, g ONpEeIeICHHUS
CKOPOCTH M YCKOPEHHs Ipoliecca, 3a1aHHOTro (opMysioil uiu rpadukoM;



CBOOOJIHO OIEpPHPOBATHh MOHATHUSAMH: NEepBOOOpa3Has, ONpene’EHHbI WHTErpa,
HaXOJUTh NEepBOOOpa3HbIE 3JTEMEHTAPHBIX (DYHKLUH U BBIUUCIATH UHTErpal 1o ¢popmyie
Hrrorona-JleitOanma;

HaXOJUTh IJIOUIA/IU IIOCKUX (QUIyp U 0OBEMBI TEN C MOMOLIbIO UHTErpasia; UMETh

IpE/ICTaBICHUE O MAaTEMAaTUYECKOM MOJIEIUPOBAHUM Ha MpPHUMEpE
cocTaBlieHUs AUPPepeHIINaIbHBIX YPaBHEHHUI;

pelmaTe NPUKIAJAHbIE 337ayd, B TOM YHCIE COLUAIbHO-3KOHOMMYECKOTO H
(u3MYECKOro Xxapakrepa, CpeCTBAMU MaTEMaTHUYECKOTO aHaJIN3a.
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DJIEKTPOHHbIE
Ne| HaummeHoBaHMe ACHTCARHOCTH
Konrpoabnnl Ilpakruuyeckd (uppoBbie) 06V IATOIIXCS ©
n/ | pasgenaoB HTeM Bcer 6 yHaomuxes
epadoThI epadoThI o0Opa3oBaTe/bH Goyeii
I | DDorpaMMEI 0 yueToMm padoueid
porp blepecypchl
NMPOrpamMMbl
BOCIIMTAHUS
Brimonnenue
KOHTEKCTHBIX
y4eOHBIX3adaHHH,
HaIlpaBJICHHBIX HA
MHoxecTBO dopMupOBaHHUe
HeﬁCTBHTCHBHBIXqHCCH. MpeaCTaBICHUSA
1 MHOrouJIeHBI. 24 1 . MaTEMaTHYECKUX
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PanmonanrsHbie = OCHOB
YpaBHEHUS NHEPABEHCTBA. <=1 byHKUMOHNPOBAHNUS
Cucrembl TMHEHHBIX PasIHIHBIX .
. CTPYKTYp, SBJIICHUI
YpPaBHECHUU PYKTYD, )
HpOLEnyp
IpaXKAaHCKOTO
o0rmrecTBa
HuddepenmpoBanu
bI€3a/IaHMUs,
HaIpaBJICHHbIE HA
DyHKIMA U TPAPUKH. pa3BUTHE ICTETUKHU
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paccyxXaeHun

ApudmeTniaeckuii KOpeHb n-
OMCTEIICHHU.
Hppanmonanbusie
ypaBHEHUS

15

https://resh.edu.ru/subject

51/

Pabora ¢
nH()OpMaAIIMOHHBIMU
TEKCTaMHU U
3a/1a4aMi,
HaIPaBJICHHBIMHU Ha
MOHMMAHWE BIIASHUS
COIIMATILHO-
SKOHOMHYECKHX
IPOLIECCOB Ha
COCTOSTHUE
COLIMAIBHOM CPENBI,
OpHUEHTAIs Ha
PUMCHCHHE
MaTEeMaTHYCCKUX
3HAHUUW JUIS PELICHUS
pa3IUYHBIX
0OIIIECTBEHHBIX 33124

IToka3zarennHas
byHKIMS.
IToka3zaTenbHbIC
ypaBHEHUS

10

https://resh.edu.ru/subject

51/

MonaenupoBanue:
OIMCaHHE CIIOBaAMH U
CIIOMOIIBIO
MPEAMETHOMMOAETN
CIO’KETHOM CHUTYaIuU
1 MaTEeMaTHUYSCKOr O
OTHOIIICHMS,
HaIpaBJICHHOE Ha
dopmupoBaHue
TOTOBHOCTHU K
AKTUBHOMY YYaCTHIO
B PELICHUU

Jlorapudmudeckas GyHKIUS.

18
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PabGora ¢
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Jlorapudmuueckue
ypaBHEHHUS

UH(GOPMALIMOHHBIMU
TEKCTaMU U
3a/[ayami,
HaIlpaBJICHHBIMU Ha
MOHUMAHUE BIIUSIHUS
COIMAIbHO-
SKOHOMUYECKHUX
IIPOLIECCOB HA
COCTOSIHUE
COLIMAIBHOM CPEBI,
OpUEHTAIMS Ha
MPUMEHEHHE
MaTEMaTHYECKUX
3HAHUUW JUUIS PELICHUS
pa3IUYHBIX
OOIIIECTBEHHBIX 3a]1a4

Tpuronomerpuyeckue
BBIPAKECHUSA U
ypaBHEHUSA

22

https://resh.edu.ru/subjec

51/

Pa6ora ¢
UH(GOPMAIIMOHHBIMH
TEKCTaMH U
3a7a4aMH,
HaIpaBJIEHHBIMHU Ha
ITOHMMAaHUE BIIUSHUS
COLIMAIBLHO-
SKOHOMHYECKHUX
MPOLIECCOB HA
COCTOSTHHE
COLMAIIBHOM CPEIBI,
OpUEHTAIHS Ha
MIpUMEHEHHE
MaTEMaTUUCCKHX
3HAHUU TSI peIICHUS
pa3JIMYHbBIX
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[TocnenoBaTenbHOCTH
UIIPOTPECCUU
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HuddepenupoBany
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HaIpaBJIEHHbIE Ha
pa3BUTHE ICTETUKU
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4,
peleHuni,
paccyXaeHun

HenpepriBHbie

byHKIUN.
[TIpouzBogHas

20
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MoaenupoBaHue:
ONMCaHUE CIOBaMU U
CIIOMOUIBIO
MPEIMETHOMMOIETN
CIO’KETHOM CHUTYaIUU
U MaTEMaTHYeCKOTO
OTHOILICHUS],
HaIpaBJIEHHOE Ha
dbopMupoBaHue
TOTOBHOCTH K
AKTUBHOMY YYaCTHIO
B pEIICHUU
MPaKTUYECKUX 3a7a4
MaTeMaTU4ECKOU
HAIPaBJIECHHOCTH

[ToBTOpEHue,
000011IeHHE,
cucTeMaTu3anus
3HaHUU
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51/

Brinonxnenue
KOHTEKCTHBIX
y4eOHBIX3aJaHHH,
HaIPaBJICHHBIX Ha
pa3BUTHE TOTOBHOCTH
K
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AdKTUBHOMY Y4aCTHIO
BpCUICHUU
MMPAKTUYCCKUX 3aaa4
MaTEeMaTH4YE€CKOU
HAITpaBJICHHOCTH

OBILEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

136

10




11 KJIACC

HanmenoBanue
pa3esioB uTeM
NMPOrpaMMmbl

KoanuecTBO 4acos

Bcer

epadoThI
0

KoHTpobHBI

IIpakTHyecky
epadoThI

DJIEKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTeJibH
blepecypchl

Buani
AeATeJbHOCTH
o0yyarommxcs ¢
yueToMm padoyei
NMPOrpaMmbl
BOCIIUTAHUSA

HccaenoBanue
GyHKIUI CITIOMOIIBIO
MIPOX3BOIHOMN

22 1

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

51/

Brimonnenue
KOHTEKCTHBIX
y4eOHBIX3aJaHHH,
HaIlpaBJICHHBIX HA
dopMupoBaHue
Ipe/ICTaBICHUS
MaTEMaTHYECKUX
OCHOB
(bYHKITMOHUPOBAHUS
pa3IUYHBIX
CTPYKTYP, SIBJICHUU,
IIpoLenyp
IPaXXAaHCKOTO
o0rmrecTBa

[TepBooOpa3Has 1 UHTErpa

12 1

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

51/

HuddepennmpoBanu
ple3aJaHus,
HaIpaBJICHHbIE HA
pa3BUTHE ICTETUKU
MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH,
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pelIeHNni,
paccyxIeHun
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https://resh.edu.ru/subject/51/
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I'padukn
TPUTOHOMETPUIECKHIX
G yHKIHH.
Tpuronomerpudeck
MEHEPaBEHCTBA
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PabGoTa ¢
uH(OpMaITMOHHBIMU
TEKCTaMH U
3aJlayaMH,
HaIpaBJICHHBIMU Ha
TMOHUMaHHUE BIUSHUS
COLMAILHO-
SKOHOMHMYECKUX
MPOIECCOB Ha
COCTOSIHHE
COIMAJIbHOM CPEIBI,
OpUEHTAIHS Ha
MIPUMEHEHHUE
MaTEeMaTHUYECKHX
3HAHUU ISl PEILICHUS
pa3IUYHBIX
OOIIECTBEHHBIX 33124

HppanmonanbHbl
€,11I0Ka3aTeIbHbIC
u
JorapupMuIecK
MEHEPAaBEHCTBA

24

https://resh.edu.ru/subject

51/

MoaenupoBaHue:
ONMCAHUE CIOBAMH U
CIIOMOLIBIO
MPEIMETHOMMOIEITN
CIO’KETHOU CUTYallUH
Y MaTEMaTHYECKOTO
OTHOIIEHUS,
HaIlpaBJICHHOE Ha
dbopmupoBaHue
TOTOBHOCTH K
AKTUBHOMY YYaCTHIO
B PEILICHUU

KommniekcHble uncia

10
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HuddepenupoBanu
pI€3aJaHus,
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HaIlpaBJICHHbIE
Ha pa3BUTHE
3CTETHKH
MaTEMaTHYECKUX
3aKOHOMEPHOCTE
11,00bEKTOB,
3a7a4, peIICHUH,
paccyX1eHUN

Harypanbnsie u niensie uncia

10

https://resh.edu.ru/subject
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PaGora ¢
UHPOPMALIMOHHBIMU
TEKCTaMHU U
3alayami,
HaIpaBJICHHBIMHU Ha
NOHUMAaHHE BIUSHUS
COLIMATIBHO-
SKOHOMHYECKHUX
IPOLIECCOB Ha
COCTOSIHUE
COLIMAIBHOM CPEBI,
OpHUEHTaIMs Ha
IpUMEHEHHE
MaTeMaTH4YECKUX
3HAHUU JUIs1 PELLCHUS
Pa3TUYHbIX
OOIIeCTBEHHBIX 3a/1a4

Cuctembl palliOHATbHBIX,
MppalMOHAIBHBIX
MOKAa3aTeIbHbIX U
norapu(pMUIECKIX
YpaBHEHUU

12

https://resh.edu.ru/subject

51/

MoaenupoBaHue:
OIMMCAHHUE CJIOBAMH U
CIIOMOIIBIO
MPEAMETHOMMOETN
CIO)KETHOM CUTYaIUU
1 MaTeMaTUYECKOT'O
OTHOIIICHMUS,



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

HaIpaBJICHHOE Ha
dbopmupoBaHUe
TOTOBHOCTH K
AKTUBHOMY YYacCTHIO
BpEIICHUH
MPAKTUYECKUX 3a/1a4
MaTeMaTU4ECKON
HAIPABJICHHOCTH

3ajadu ¢ napameTrpamu

16

https://resh.edu.ru/subject

51/

PabGoTa ¢
uH(}OpMaIMOHHBIMU
TEKCTaMH U
3aJa4aMu,
HaIPaBJICHHBIMHU HA
[TIOHMMAaHHUE BIUSIHUSA
COLMaILHO-
SKOHOMHYECKUX
MIPOIIECCOB HA
COCTOSTHHE
COLMaIbHOMCPEIbI,
OpHUEHTAIUs Ha
PUMCHCHHE
MaTeMaTHYECKHX
3HAHHH JIUIS PEIICHUS
Pa3TUYHBIX
0OIIIECTBEHHBIX 3324

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus
3HAHUU

16

https://resh.edu.ru/subject

51/

Brimosnnenue
KOHTEKCTHBIX
y4eOHBIX3a/1aHUH,
HAIpPaBJICHHBIX Ha
pa3BUTHE TOTOBHOCTHU
KaKTUBHOMY
YUYacTHIO B



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

pCUICHNHA
IMPAaKTUYCCKUX
3aaaqd
MaTEeMaTH4YE€CKOU
HAITpaBJICHHOCTH

OBILEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

136

10







YEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
IMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YUEHUKA

Matematuka. Anrebpa u Hadajga MaTeMaTHYECKOro aHaiu3a. Y TiayOIeHHbIN
ypoBenb: 10 kiacc: yue6nuk / A.I'. Mepsnsik,J[.A. Homuposckuii, B.M.
[TonsikoB. — M.: Benrtana-I'pad, 2020.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Matematuka. Anrebpa u Hauajia MaTeMaTHYEeCKOro aHajau3a. Y TayOJeHHbIN
ypoBeHb: 10 knacc: yueOnuk / A.I'. Mep3msk,[l.A. Homuposckuii, B.M.
[TonsikoB. — M.: Bentana-I'pad, 2020.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

* http://window.edu.ru/ DiextporHas OMOIUOTEKA YICOHHKOB i METOIMUYCCKIX
MaTepHuaioB

* http://www.math.ru Marepuassl 1o MaTeMaTuke B EnuHOM KOJUIEKIINN

M (POBBIX 00PA30BATENBHBIX PECYPCOB

* http://www.bymath.ne t I'azeta «Marematuka» M3narenbckoro goma «IlepBoe
CEHTSOPS»

* http://www.uztest.ru 3aga4yu mo reomerpun: HHHOPMAITMOHHO-TIOMCKOBAS
crcrema

* http://www.problems.ru KomnbprorepHas maremMaTnuka B IIKOJIC


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/

* http://school.msu.ru Marematuka. Illkona. bByaymiee. CaidT yuurens
marematuku A.B. IlleBkuna

* http://www.etudes.ru Matematuyeckoe oOpa3oBaHUe: IPOIILJIOE U HACTOSIICE.
WuTepHeTONOINOTEKA 110 METOAMKE MIPENOJaBaHNsT MATEMATHKH

* http://www.exponenta.ru ITopran Allmath.ru — Bcst MaTeMaTHKa B OHOM
MecTe

* http://www.allmath.ru IIpukiagHas MmareMaTHKa: CIIPAaBOYHUK MATEMAaTHICCKHX
(dbopMyJ1, TPUMEPHI U 33724 ¢ PCIICHUSIMH


http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/




