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IMNOACHHUTEJIBHAA 3AIINCKA

VYyebublii Kypc «AnreOpa M Hauyajga MaTeMaTUYECKOrO aHAINM3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B MPOTPAMME CpEIHEro oOIero odpazoBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIBbHYIO 0a3y s
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOPOHBI, (OpMHUPYET
JIOTMYECKOE U aOCTPaKTHOE MBIIUIEHUE O0Yy4arolUXcs Ha ypPOBHE, HEOOXOAMMOM
JUIsl OCBOEHUsI MH(OPMATUKHU, OOLIECTBO3HAHUSI, HUCTOPUH, CIOBECHOCTH U APYTHX
JUCHMIUTMH. B paMkax maHHOro yueOHOro Kypca oOydarommecs OBIJIaJI€BalOT
YHUBEpPCAJIbHBIM $I3IKOM COBPEMEHHON HaykH, KoTopas (OopMyIupyeT CBOU
JOCTUKEHMSI B MAaTeMaTu4eckon hpopme.

VY4eOHbIi Kypc anredpbl M Hayal MAaTEMaTHYECKOTO aHajau3a 3aKjaJblBacT
OCHOBY JJIi YCHEUIHOTO OBJAJeHUsA 3aKoHaMu (U3UKH, XUMUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHON KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX LHUPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX AJIs JajbHEHIIEro oOpa3oBaHUA U B
NOBCEAHEBHOMN XU3HU. B TO ke Bpems oBianeHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSMHU aJIreOpbl M MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykKJaTh NEAYKTUBHO, UCIOJIb30BAThH
00001IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHaAJOrv, (opMHupyeT
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xonme m3yuenus ydueGHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanm3a» OOydYarolluecs IMOJy4YaroT HOBBIA ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIBHOTO TOCTPOEHUSI MaTeMAaTUYECKUX MOJENEH pealbHbIX CUTYalHM,
UHTEPIIPETALlMA  TONYYEHHBIX  pPEUIEHWM, 3HAKOMSTCS €  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSMH U UX aBTOPAMH.

VY4eOHblil Kypc 001anaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM IMOTEHIHAJIOM,
KOTOpBIA peanu3yercs Kak uepe3 ydeOHbl Marepuain, CIOCOOCTBYHOIIMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 creuuuky ydeOHOH
JESTeNbHOCTH, TpeOyIolel MPOJODKUTENFHON  KOHIEHTPAllMd  BHHUMAHUA,
CaMOCTOATEIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 ITOJTYYEHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00ydeHus ainredpe 1 HauajjaM MaTeMaTH4YeCKOro aHalln3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHHUSL.

B ctpykrype yuebHoro kypca «Anredpa 1 Hauajla MaTEMaTHUYE€CKOTO aHAIN3a»
BBIJICJIEHBl  CIEAYIOIIME COAEpKATeIbHO-METOANYECKuE JmHUU: «Yucna u
BBIYHCIICHUS», «DYyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauama
MaTeMaTHYeCcKoro aHanu3a», «MHoxkecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEP/KATENbHO-METOUUECKHE JMHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET



0o0yd4eHMs Ha YPOBHE CPEIHEr0 001Iero 00pa3oBaHusl, ECTECTBEHHO JIOTIOJIHSS IPYT
JpyTa v MOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMH U pazfenamu. J[aHHbIi yueOHbIN
KypC SIBJSIETCS WHTErPATUBHBIM, IOCKOJbKY OOBenuHsAEeT B cebe coaepKaHue
HECKOJIBKAX MAaTeMaTHYeCKHX TUCIUILINH, TaKUX Kak anaredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHs MHOXKECTB, MaTeMaTHuecKas Joruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIiuecs OBIAJeBaIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaTroM, y HHUX IOCJIEI0BaTEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENb pEealbHOW CUTyallud, NPUMEHSATh 3HAHUS,
MOJyYeHHBIE TPH H3YYEHHH Y4YeOHOTO Kypca, Uil PEHICHHS CaMOCTOSTEIbHO
chOpMyITUPOBAaHHOW MAaTEeMAaTHYECKOW 3ajjaud, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

CopeprkaTenbHO-METOAUYECKass JTUHUA «UuCiia ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBaHusi ocoboe BHUMaHUE ynensercs (OPMHUPOBAHUIO  HABHIKOB
paIMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIONIMX B CEOsl MCIIOIB30BAHUE PA3ITMUHBIX
dbopM 3amucu yuCla, yYMEHUE JenaThb NPUKUIKY, BBIMIOJIHATH MNPUOIMKEHHbBIE
BEIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUSA, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBA HATypalbHBIX, IIEIBIX,
palMOHAIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOTOJHSIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX ~4ncel. B  KaXaoM H3 3THX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My CIelnu(UYECKUe 3aqaud M OINEepaluu: JeJeHUe HaIeo,
OTIEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apu(PMETHICCKHE OTNEpaIiui, a TaKkKe
U3BJICUCHUE KOPHSI HATypallbHOM CTENEHM HAa MHOXECTBE KOMIIJIEKCHBIX YHCEIL.
brnarogapsi mocienoBarenTbHOMY PACIIMPEHUIO KpYyra HCIOIb3YEMBbIX YHUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHCHHUS IS PCIICHHS Pa3IuYHBIX 3a1a4
dbopMupyeTcsi mpeACTaBIeHNE O €IUHCTBE MATeMaTUKH KaKk HayKH W e€ pojH B
IOCTPOCHUU MOJIEJeH peaNbHOro MHUpPa, HIMPOKO HCIOIB3YIOTCS 000OIIeHHEe U
KOHKpEeTH3aIusl.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUHM BCETO
o0yueHUsI Ha YpOBHE CpPEAHEro oOIIero o0pa3oBaHMs, TMOCKOIbKY B KaXKJIOM
pazaene Ilporpammbl TpemxyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3ajad. B
pe3ynpTaTe OOydarouiecs OBJAACBAIOT PA3NUYHBIMA METOJAMU  PEIICHUS
pallMOHAIBHBIX, HPPAIMOHANBHBIX, TIOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHI, HEpPaBEHCTB M CHUCTEM, a Takxke 3ajady,
coliepkanux mapameTpbl. llomydeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCClenoBaHNH (DYHKIMI ¢ TIOMOIIBI0 MTPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.



JlanHas comeprkatenabHas TUHUS BKIIOYAeT B ceOsl Takke (OPMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (opmynam, mpeoOpa3oBaHUs  pPaLUOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHMM, a TaKXKE BBIPAXKECHUH,
colepkallux CcTeneHu M Jjorapu@mel. brarogaps u3ydeHuro anreOpandyeckoro
MaTepHalia IpOUCXOIUT ajbHEeNIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPaKTHOTO
MBILIJIEHUST 00yYarolmuxcs, (OpPMHUPYIOTCS HABBIKM AETYKTHBHBIX PacCyKICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, TMpPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIE PABEHCTB U HEPAaBEHCTB. Anredpa npearaet 3 peKTUBHbIE
WHCTPYMEHTBl U1 PELIEHUS IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aaady,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenbHo-MeTouyeckass JUHUA «DYHKIUM U TpaduKu» TECHO
HEeperieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3a7a€T NOCIIEI0BATENbHOCTh U3YUCHUS MaTepuaia. M3yueHue CTeNneHHOH,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLIHN, UX CBOICTB
U rpaduKoB, UCTOIB30BaHUE (DYHKUMN JJIS pelIeHus 3aJad U3 JPYrHX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM Oonblioe BHMMAaHHE
yaenserca (OPMUPOBAHUIO YMEHHUS BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaepKaTeabHON JTMHUN HAICJICH Ha Pa3BUTHE YMEHHUH 1
HAaBBIKOB, ITI03BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUNHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOH, rpaduueckoil u cnoBecHoil. Ero uzydenue cnocoOcTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETHU3alMH, HCIIOJIb30BAaHUIO aHAJIOT .

CopnepxarenbHas nuHusa «Hauvana MareMaTnyeckoro aHajin3ay IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/1ad,
JOCTYIHBIX OOyYaroIIMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOMTH
rpa@uKyd CIOXHBIX (YHKIMM, ONpeAeNniaTb MX HauOOJbIIME W HAaWMEHbIINE
3HAYEeHHsI, BBIYMCIATH IUIOMIAAU (UTYP B OOBEMBI TE, HAXOIUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas coaepxkKaTeinbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHUS MATEMAaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
IIO3BOJIAET HAXOIUTh HAWITYUIlIEE PEIIEHUE B IPUKJIIAHBIX, B TOM YHCIIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOrO0 aHalIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMAIBHO-JIOTMYECKOTO U KPEATUBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaThb MPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaroniuecs y3HatT O BbIIAIOIIUXCS
pe3ynbTarax, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH KAaK HAyKH, U 00 HX
aBTOPAX.



CopeprxaTenbHO-MeToANYECKas: TUHUSA «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsl JIEMEHThl TEOPUHM MHOXKECTB M MaTeMaThdyeckoi Joruku. Teoperuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IKOJIBLHOM MaTeMaTHKU
U TpeajaratoT HaumOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIONIMI BCE pa3ienbl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYECKUE
JUCUUIUIMHBL W WX TPWIOKEHHS B eauHoe uenoe. [loaToMy BaxkHO J1aTh
BO3MOXKHOCTb 0O0ydYaromeMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTEeMaTUKU U HCIOIb30BaTh €0 JIJISl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHBIM TPU3HAKOM MATE€MaTHKH KaK HayKd CJeayeT Mpu3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHHUM U CIEJOBAHHE OIPEACIEHHBIM
npaBWjaM  [OCTPOEHHUS  JI0KAa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
oOyyJarouuxcsi, Ho3BOJISIET UM CTPOUTH CBOU PACCYKICHHSI HA OCHOBE JIOTMYECKHUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIILICHHUS.

B yuebHOM Kkypce «Anrebpa M Hayala MaTeMaTHYECKOTO aHaIH3a
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIHMPOBAHUS, KOTOPHIE IMPU3BAHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MojJeNel peaTbHBIX
CUTyallMii, HCCIENOBaHUS HTHUX MOJENIEeW ¢ MOMOIIBI0 amnmapara aiareOpsl U
MaTEMaTUYECKOr0 aHajdu3a, WHTEPHpPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUA BIUIETEHBI B KAXK/bII U3 pa3JeioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHall
y4eOHOTO Kypca IIMPOKO HCIOJIb3YeTCs I PEelIeHUs NMPUKIaAHbIX 3anad. [lpu
pElIEHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydarouigecss  pa3BHBAIOT
HAO0JIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOIEMY.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHu3yeTCs B MPOIIecCe U3YyUEHUS BCeX TeM yueOHOTO Kypca « Anredpa u Havasna
MaTEMaTUYECKOTO aHaTU3ay.

Ha wu3yuenue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4Ye€CKOTrO
aHanuza» otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hezeno), B 11
kjacce — 136 yacoB (4 yaca B HEZENIO).



COJEP XAHME OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILICHTHI,
OeckoHeuHble Mepuoanueckue Apodu. Ilpumenenue apoOeld ¥ MPOLEHTOB IS
penieHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIMYHBIX OTPACIIEV 3HAHUM U PEAIbHOW JKU3HHU.

JenictBurenbHble 4uciaa. PanuoHanbHble W UMPpAlMOHAIBHBIE 4HCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTEIbHBIMU  4YuclaMd.  Mojayiib
JEeUCTBUTEIBHOTO YKciia U ero cBoilcTBa. [Ipubnmk€HHBIC BBIUMCICHUS, TTPaBUIIa
OKpYIJIEHUS], IPUKHUIKA U OLICHKA PE3YyJIbTaTa BIYHNCICHUM.

Crenenb ¢ uenbiM mnokaszareneM. buHom Hbrorona. Hcenosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ [IPEACTABJICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJBHBIM II0Ka3aTeIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsTuuHbie W HATypalbHBIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI UM YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
penIeHue HEPABEHCTBA.

OCHOBHbBIE METO/IbI PELICHUS LENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrO4YJICHbl OT OJHOW NepeMeHHOMW. JleneHue MHOorodjieHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ iesibiMu Ko3QhuiineHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YUCIIOBBIX BHIPAXKEHUMN, COACPIKAIINX CTEIICHU U KOPHHU.

HppauronanbHbie YPaBHEHUS. OcHoOBHbIE METO/IbI peLIeHus
VPPAlUOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHbIX

YPaBHEHUM.

[IpeobpazoBanue BeIpaKEHHIA, COIEPKALINX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jaorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHue TpPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucrem JIMHENMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHUl. OnpenenuTens MaTPULbI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYUCJIEHUE €r0 3HAYEHUs, MPUMEHEHUE OINPEACIUTENS IJIs PELICHUS] CUCTEMBbI
JIMHEVHBIX ypaBHEHUU. PemeHue npukiagHbiX 3a74a4 C I[OMOUIIBK) CHUCTEMBI
JMHENHBIX ypaBHeHUU. MccaenoBanue nOCTPOSHHOW MOJIENIN ¢ IIOMOLIBI0 MaTpHIL
Y OIIPEICTIUTEIICH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN PEATbHOM CUTyaldH C MOMOIIBIO
ypaBHEHHI U HepaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 1 3a/1a4 U3 pa3InyHbIX 00JacTeil HAyKH U peaibHOM KU3HU.

DOyHKUMH U TPapuKu

@Oyukius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00patHble (QYyHKIUU.
Kommnozummst pynkiuii. 'paduk  yHkum. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpauKoB QyHKIIH.

OOunacth ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkuuu. Hynu QyHkuum.
[TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HeUETHBIE PyHKUMHU. [lepuoauueckue
¢ysakun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMHU. MakCHMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbosnpiee 1 HauMeHblee 3Ha4yeHust QYHKIIMKU HAa POMEXKYTKE.

Jluneiinas, kBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U TOCTPOEHUE UX IPaPUKOB.

CrenenHas GyHKIMA C HATypalIbHBIM M IENbIM MOKaszarenaem. EE€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpadyik KOPHS n-0¥ CTEMEH! KaK (PyHKIIMKA 0OpaTHOM CTENeHU
C HATypaJIbHBIM MOKA3aTENIEM.

[ToxazarenbHass U jorapupmuyeckas (yHKUHUHU, UX CBOMCTBA U TpaduKu.
Hcnonp3zoBanue rpadukoB GyHKIUI 7151 pEeIICHHUS] YPABHEHU.

TpuroHoMerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEM.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEeNOBaTeILHOCTEH. MeTox
MaTeMaTU4eCKON MHAYKIUH. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH.
HcToprsi BO3HMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHalin3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromiast
reomerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBAIOILEH MeOMETPUUECKON
nporpeccuu. JIMHEWMHbIA U SKCITOHEHIMAIBbHBIN pocT. Hucio €. @opMyJia CI0KHBIX
npoueHTOB. Mcnonmp30BaHWE TPOTPECCHMU I PELICHHMS peajbHBIX  3a/ad
IIPUKJIATHOTO XapaKTepa.



HenpepeiBuble (yHkimu U ux cBodcrtBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GyHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPaBEHCTB. lIprMEHEHHE CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas nmpousBoaHbIe GyHKIMU. OnpeaeneHrue, reOMeTpUIeCKui u
¢bu3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUN.

[IpousBognbie  anemeHTapHbIX  QyHKiuid.  [IpousBomHass  CyMMbl,
IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEaAJbHBIX IPOLECCOB U SBJICHUW, MPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHCHMUSI.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

Harypanehbie u nensie yucna. I[IpumMeHeHre NpU3HAKOB AEIMMOCTH LENBIX
yycelsl, HauOonbInuid oOmui aenutens (mamee — HOJ]) u HamMensblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa a1 pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass U TpPUTOHOMETpUYEcKas (POpPMBbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHUEeCKHe OIepalur C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX 4YHCEI Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN IJIsl PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpPaBHEHU U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBbI-CIIEJCTBUSI. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METO/Bl PpEIIEHUS TOKA3aTEeNbHBIX U  JIOrapu(PpMUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEH paluOHaJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.



[TpumeHeHue ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3aJa4 U 3aJa4 U3 pa3IUuHbIX 00JIacTeil HAYKHU U peanbHOM KU3HU, HHTEpIpETalus
MOJIyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'padux kommnosunuu ¢yHkuil. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckne QPyHKIIUU, UX CBOWCTBA U TPAPUKH.

['paduueckre meTonbl pelieHHs ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/bl PELLICHHUS 3a]1a4 C TapaMeTPaMH.

HcnonpzoBanue rpadukoB (yHKUMN [AJIE HCCIENOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUM 3aJad W3 JPYIHX Y4eOHbIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Havana MaTeMaTH4eCKOro aHaJM3a

[TpumeHeHue Mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
akcTpeMyMbl. HaxoxaeHre HanboIbero 1 HAMMEHbIIEro 3HaY€HU I HeNpepbIBHOM
GbyHKIIUM Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS CKOPOCTM M YCKOPEHMS Ipolecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO IepBO0Opa3HbiX. IlepBooOpasHbie
snieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs TepBOOOpa3HBIX.

HNurerpan. ['eomerpruueckuii CMbICT MHTErpaja. BerauciieHue onpeaenéHHoro
uHTerpana no popmyne Hetotona-Jleitouua.

[Ipumenenne uHTErpajia AN HAXOXKIACHUS IUIOMAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICIMPOBAaHUE pEAJbHBIX TMPOILIECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHEHUM.



I[INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA VYYELBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMKM 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOT0 00IIECTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOLEIYP
rpaXJaHCKOro  oOmectBa  (BBIOOpPBL,  ONpPOCBI W JApPYroe), yMEHHue
B3aHMOJICMCTBOBATh C COLMAJIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MATEMaTHUKH, IEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUKUCKOW MAaTE€MaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHM B JAPYrHMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOrO IMOBEACHUS, CBSI3AHHOTIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTHKECHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIIeHUH, pacCyKIeHNU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3n4YecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBBIO (3I0pPOBOE IHUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH W
OTIIbIXa, peryisipHas (usudeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHWUE IIEHHOCTU TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  ACSATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccur W pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHDKEHHH BCEU JKU3HU, TOTOBHOCTh K aAKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUS
COLIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUSHTAITIS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKHX 3HAHMM [UIs peuieHus 3agady B 00JacTu
OKpYy>Kalollel cpenpl, IUIAaHUPOBAHUE TOCTYNKOB U OIIEHKH WX BO3MOKHBIX
MOCJICICTBUI JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAHUE MATEMAaTHUYECKOM
HayKH Kak cpepbl 4eIOBEUECKON AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IMBWIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTeMaTUYECKOU
KyJBTYPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIISTh IPOECKTHYIO
U UCCJIEIOBATEIbCKYIO IEATEbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
O00OBEKTOB, TMOHSATUH, OTHOWICHUA MEXAY TOHATHAMH, (QOPMYIHPOBATH
onpeeneHus] MOHATHM, YCTAHABIMBATh CYIECTBEHHBIN MPU3HAK KiacCU(UKaAIUH,
OCHOBaHMS 1J1s1 0000IIEHHS U CPAaBHEHMSI, KDUTEPUU MTPOBOJIUMOI0 aHAIN3A;

BOCIIpUHUMATh,  (OPMYyIUPOBaTh U  NPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPHUIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUECHHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB pELICHUs, BEIOUpATh HAanOOJIee MOIXOAUIUN C YIETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:



WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKANM WHCTPYMEHT TIO3HAHUS,
dbopMyMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIpoOIlecca, a TakKKe BBIJIBUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIMIO PA3IIUYHBIX BHIOB U (hOPM
IIPE/ICTABIICHNUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIEe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeIsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS IO XOJAYy pEILICHUS 3a/auu,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIUU U OCOOCHHOCTEN ay IUTOPUHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBIISATH IUIaH, aJITOPUTM PEUICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN C Y4€TOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHON  peduiekCuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOM 3a/lauu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTHUKEHUS! PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUAYaJIbHOM
paboThl MpU pEHIeHHH Y4YEOHBIX 3aja4, MPUHUMATh 1€Jdb COBMECTHOM
JeATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpenessiTh
BUJIBI pa0OT, IOrOBapUBaTHCs, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPIUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMHU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B 0OmUiA TPOAYKT TIO KpUTEPHUSM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSL.

NNPEJMETHBIE PE3YJIBTATBI

K xoHmy oOywenuss B 10 kiacce oOydaromMics MOJXYYUT CIETYIOIINE
IpPEIMETHbIE PE3YJIbTAThl MO OTAEJIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTEMaTUYECKOIO aHaJIU3a»:

Yuciaa v BBIYMCICHUA:

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
pPalMOHAIBHBIX U IEUCTBUTENBbHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YHUCTIA;

OPUMEHATH JpOOM W TPOLEHTHI JJs pEIIeHUs MPHUKIAJAHBIX 33434 U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIEC BBIYUCICHUS, IPABUIIa OKPYTJIEHUS, IPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIYUCIICHUN;



cBOOOZHO OMEpUpOBaTh TOHATHEM: CTENEHb C IIENIbIM MOKAa3aTeNeM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YHCEIN JIJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEJCTaBIICHNS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHITHEM: apU(PMETUUYECKUN KOPEHb HATypaJbHON
CTEIICHHY;

cBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHIE€HC
YUCJIOBOTO apryMEHTA;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIC YPABHEHMS U YPAaBHEHUSA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUs pPALMOHAIBHBIX U JApOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOYJICH C HENBIMU KO3 PUIIEHTaMU, KOPHA MHOTOYJICHA, IPUMEHSTH JICTICHHUE
MHOI'OYJIEHa Ha MHOI'OYJIEH C OCTAaTKoM, TeopeMmy be3dy u teopemy Buera ms
pelIeHns 3a1ay;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACNINUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
UCIIOJIb30BaTh CBOMCTBA ONpeAeNuTeNs 2 X 2 I BBIYUCIICHHUS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIN JUId PELIEHUs CUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOZCIIMPOBATH PEAIBHBIE CUTYALMU C IOMOILBIO CUCTEMbI JUHEHUHBIX YPaBHEHUN,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJEIH C IOMOILIBIO MaTpPULl U ONPENEIUTEINCH,
VMHTEPIIPETUPOBATD ITOJIYyYECHHBIW PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA JorapudmoB TUTSL npeoOpa3oBaHus
aorapu(MUUECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTh OCHOBHBIC TPUTOHOMETpUYECKHE (HOPMYJIIBI JJIsl PeoOpa3oBaHms
TPUTOHOMETPUUYECKHUX BBHIPAKCHHI;

CBOOOJTHO OIEPUPOBATH TIOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIi  PEIICHHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICTTUPOBATh pEaIbHBIC CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUSI, YpPaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: (PYHKITHS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO OOparHble (QYHKIUH, KOMMO3UIMUs GYyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHIATHUSAMHU: 00JIACTH OMpPENENCHUS U MHOMXECTBO
3HaYeHUW (GYHKIWH, HYJIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: UYETHBIE W HEYETHBIC (DYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIMHM, HAuOOJbIIee W HaUMEHbIIee 3HaueHHe (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUS C HATypaJbHBIM U
IeIbIM TIOKa3aTeneM, Trpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHS N-od CTENeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-ITHHEHHAs
(GyHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNE U TTOCTPOCHUE UX TpadrKOB;

CBOOOJTHO OTEPUPOBATH MOHATHUAMHU: TOKa3aTeNIbHAs W Jorapudmuueckas
GbyHKIMUA, WX CBOWCTBA U TpaduKH, MUCIOIH30BaThb MX TPAPUKU JIS PEIICHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
oTpe/ieleHIe TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIOBOTO apTyYMEHTA;

UCIOJIb30BaTh rpaduku (YHKIMA JUIsI  UCCIENOBAHMS IPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BRIpXXaTh OPMYyTaMH 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSAMU: apu(PMETHUYECKas M TeoMEeTphuecKas
nmporpeccusi, 06CKOHEYHO yOBIBarOIasi reoMeTpruIecKasi mIporpeccusi, TMHEHHBIN 1
AKCIIOHEHIIUAIBHBIN pocT, (hopMyJia CIIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE O
KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOJHO OTEPUPOBATH MOHITHSIMHU: MOCIEI0BATEIEHOCTD, CIIOCOOBI 3a/1aHNUs
IIOCJIEI0OBATENILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBbHOCTH,
IIOHMMaTh OCHOBBI 3apOXACHUS MAaTEMaTU4YeCKOro aHajlu3a Kak aHalIusa
OCCKOHEUYHO MAJIBIX;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: HENIPEPBIBHBIE (YHKLIUH, TOUKH pa3pbiBa
rpaduka QyHKINH, aCHMIOTOTHI Tpaduka QPyHKINM;

cBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKLUS, HENpepblBHAsS Ha OTPE3KeE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (DYHKIUI J1JIs1 peLIeHMs 3a/1a4;

CBOOOJHO OINEpUpOBaTh MOHATUSMHU: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIMM, KacaTenabHas K rpaduKy QyHKINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3ULUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIOJb30BaTh I€OMETPUYECKUM U (PU3MYECKUI CMBICT MPOU3BOIHON Ui
peleHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUPOBaTH  IMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIs ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, TPU PEUICHUH 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;

CcBOOOZHO OINEpPUPOBATh MOHATUSAMU: OINpEACNCHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YecKoro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjaacce oOyyaromuiicss MOJYYUT CIIEIYIOIINAE
npeaMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Aunredpa 1 Hayajla MaTEMaTHYECKOTr0 aHAJIN3a»:

Yuciia ¥ BBIYHCICHHSA:

CcBOOOHO ONIEPUPOBATH NOHATUAMHU: HATYPAJIbHOE U LIEJI0€ YUCII0, MHOYKECTBA
HaTypaJIbHBIX U LEJNBIX YHCEIN, UCIIOIb30BaTh MIPU3HAKU JECIUMOCTH LIEJIBIX YHCEIL,
HO/I m HOK HaTypanbHBIX 4YMCeNl AJI1 PELICHHs 3a4ad, NPUMEHSITh AJTOPUTM
EBximnpna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOMKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCIa B anredpandyeckol u
TPUTOHOMETPUUYECKON (hopMe, BBIMIOJIHATH apu(pMETHUYECKHE ONepaluyl ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:



cBOOOZHO OMEpUPOBATh MOHATHUSAMU: HPPAIMOHATbHBIC, MOKA3aTENbHBIE U
jgorapu(MHUYECKHE HEPaBEHCTBA, HAXOJAUTb UX PELIEHUS C  IOMOILbIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHHUS;

cBOOOZHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoaumble (GOpMyJNbl  JUIsl  PEIIEHUsT OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
aorapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palMOHAJIBHBIE, UppaliOHaIbHBIE, II0OKa3aTelIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduiyecKrue METO/IbI JUIsl PellieHUs] YpaBHEHU U HEPAaBEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTABISThH
BBIPAXXCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33/1a4H,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara anreOpsl,
VMHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DyHKIUM U rpaQUuKu:

CTPOUTh TpadUKu KOMMIO3UUMU (PYHKUUMNA C MOMOILBIO 3JIEMEHTApHOTO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOZHO ONEpPUPOBaTh MOHATHUAMHU: TIpaUKHM  TPUTOHOMETPUUECKHUX
dynxumii;

OPUMEHATh (QPYHKUUU U1 MOJEIUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4eCKOro aHAJIM3A:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIAEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIlIee U HANMEHbIIEE 3HAUCHUS (PYHKIIMH HENPEPHIBHON HA
OTpE3Ke;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKICHHUsS HAWIY4dlIero peuIeHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COMAIbHO-O)KOHOMHUUYECKUX, 3a7a4ax, JJIs ONPEACICHUS
CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOro (Gopmynoi min rpadukoM;



CBOOOJTHO OMEPHPOBATH TOHATHUSIMHU: TIEPBOOOpA3HAs, OMNPEACIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIUH ¥ BBIYUCIATH
uHTerpan no popmyie Herotona-JIeibuuna;

HAXOJUTh TUIOLIAIU TJIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUM HA MPUMEPE
coctaByieHus TuddepeHITNATBHBIX YPAaBHCHHUI;

pelars NPUKIIAJHBIE 3aa4d, B TOM YHCIE COLHAIBHO-DKOHOMUYECKOTO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOr0 aHaJn3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmMeHoBaHMe pa3e/ioB H TeM
NporpamMMbl

MHOXECTBO 1€MCTBUTEIBHBIX YUCEIL.
MHorounensl. PalinoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oynukiun 1 rpaduku. CreneHHas QyHKIHS C
LEJIBIM [TOKa3aTeNeM

Apudmerndecknii KOpeHb N-0i CTEIICHH.
HppanuonanbHble ypaBHEHUS

[MokazarenpHas ¢pynkmus. [lokasarenbHbIe
ypaBHEHUS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHECHHS

TpUroHOMETPUUYECKUE BBIPAXKEHUS U
ypaBHEHUs

KoanuyecTBO 4acoB

Bcero

24

12

15

10
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KoHnTpoibHbIe
padoThI

JuieKkTpOoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl
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[TocnenoBaTeIbHOCTH U TIPOTPECCUH

HenpepsiBabie pynkiuu. [IponsBoanas

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
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11 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

HccnenoBanmne GpyHKIHIA ¢ TOMOIIBIO
MIPOU3BOJHOMN

[lepBooOpasHast u HHTETpAI

I'paduku TpUroHOMETPHUUECKUX (DYHKITHIA.
Tpuronomerpuieckne HepaBEHCTBA

WppannonanbHble, IOKa3aTeIbHbIE U
JorapupMUIECcKiue HEPaBEHCTBA

KowMmruiekcusie ynciia

HaTypaJIBHLIC H O CJIbIC YHCJIa

Cucrembl palMOHAIBHBIX, HPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
YpaBHEHUU

KoauuyecTBOo 4acoB

Bcero

22

12

14

24

10

10

12

KonTpoibHbIe
padoThI

JIEKTPOHHBIE (HH(POBbIE)
o0pa3oBaTe/bHbIE PeCypChl
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8 3agauu ¢ mapaMeTpaMmu 16 1

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne ni/m Tema ypoka

[[MHOXecTBO, onepaliii HaJi MHOYKECTBAMH M UX CBOMCTBA

2 Huarpammsl Oiinepa-Benna

3 IIpuMeHeHNnEe TEOPETUKO-MHOKECTBEHHOT'O anrapaTa /Uil peleHus 3a1a4

Pammonanehbie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, TPOLICHTHI, OECKOHEYHBIC
MIePUOINYECKHE TpodH

Panmonaneubie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, IPOIICHTHI, 0ECKOHEYHBIE
MEePHOANYECKHE IPOooH

6 [Ipumenenue npoOeli U MPOLICHTOB ISl PEIICHUs TPUKIIATHBIX 3a/1a4

7 [Tpumenenue qpobeit 1 MPOIEHTOB [T PEIICHUS MTPUKIAIHBIX 3329

8 JlercTBUTENBHBIC YKCiIa. PalinoHaNbHbIe U UPPALMOHAIIBHBIE YHUCIIA
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Koanu /[larta Jlara
€CTBO iaHupyema ¢akrtu
4acoB a yeckas

1 1 Henens

1 1 Henena

1 1 Henena

| 1 Henmens

1 2 Henensa

1 2 Henensa

1 2 Henensa

1 2 "Henensa
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Apudmernueckre onepanuy ¢ AeHCTBUTEIbHBIMU YUCIAMU
Mopnynp A€MCTBUTEIBHOTO YHCIIA U €r0 CBOKCTBA

[TpubnmxE€HHBIE BHIYMCICHUS, TIPABUJIa OKPYTIICHUS, TPUKUAKA U OI[EHKA pe3yIbTaTa
BBIYHMCJIECHUHN

OCHOBHBIE METO/IbI PELLICHUS LIEJIBIX U APOOHO-PAIMOHATIBLHBIX YPAaBHEHUHM U HEPABEHCTB
OcCHOBHBIE METO/IbI PELLIEHUS 1IEJIBIX U APOOHO-PAIMOHATIBLHBIX YPAaBHEHUHM U HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS 1IEJIBIX U APOOHO-pAIIMOHATILHBIX YPAaBHEHHUH U HEPABEHCTB

MHoOrouieHsl OT OAHON NEPEMEHHOM. [[eJIeHre MHOTOUYJIEHa HA MHOTOUYJIEH C OCTaTKOM.
Teopema besy

MHorouieHsl ¢ 1eiasiMu ko3¢ dunuenramu. Teopema Buera

Pemrenne cucreM ITMHENHHBIX ypaBHEHUN
Pemienue cucrem TMHEHHBIX ypaBHEHHI

Marpuua cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULbl 2X2, ero
Tre€OMETPUUECKHUN CMBICIT M CBOMCTBA; BBIUNCIEHUE €0 3HAUEHUS

Onpenenurenbs MaTPUIBI 2X2, €r0 TEOMETPUUYECKHUI CMBICT U CBOMCTBA; BHIYHCICHHUE €TI0
3HAYEHUS

IIpuMeHeHue onpenenuTens A peLIeHUs. CACTEMbI JINHEWHBIX YPaBHEHUN
Pemenne npukiiagHeIxX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUI

Pemenue npukinaaHbixX 3aa4 ¢ TOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHEHUI

Konrtponsnas pabora: "PannonanbHble ypaBHEHHs U HepaBeHCTBAa. CUCTEMBbI TMHEHHBIX
ypaBHEHHH"

3 Henens

3 Henens

3 Henens

3 Hemens

4 yenens

4 yenensd

4 penens

4 penens

5 "Henens

5 "Henmens

5 "Henmens

5 Henens

6 Hemens

6 Henens

6 Henens

6 "Henens




25

26

27

28

29

30

31

32
33

34

35

36

37

38

39

40
41

@yuk1us, cnocoOsl 3aganus GyHKIMH. B3aumHo oOpatubie pyHkunu. Komnosunus
byHKIUI

I'paduk Gynkmuu. Dnementapusie mpeoOpazoBanus rpaduKoB GyHKIIHHA

OO6nacTp omnpeeneHus ¥ MHOXKecTBO 3HaueHui pyHkuu. Hynu ¢pyaxmun. [IpomexyTku
3HAK MOCTOSIHCTBA

Yérusie 1 HeuéTHBIC DyHKIMU. [Teproanueckue GyHKuH. [IpoMeKyTKH MOHOTOHHOCTH
byHKIIH

MaxkcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbombiiee u HanMeHblee 3HaueHne QyHKIUN Ha
MTPOMEKYTKE

Jlunetinas, kBagpaTudHas U IpOOHO-TMHEHHAST PYHKITUN

DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE IPaUKOB 3TUX (DYHKIHI

DneMeHTapHOe UCCIIEIOBAaHHUE U IIOCTPOCHUE TPa(UKOB ITUX (DYHKITHIA

CreneHs ¢ LelbpIM noka3aTteneM. bunom HrroToHa

Crenenb ¢ 1enbIM nokasareneM. bunom HeroTona

Crenennas GyHKIHS C HATypaJIbHBIM U IEJIbIM MOKa3aTeneM. E€ cBolicTBa u rpaduk
Kontponbnas padota: "Crenennas ¢pyukmus. E€ cBoiicTBa u rpaduk"
ApubmeTnieckuii KOpeHb HaTypaTbHOW CTEMIEHH U €ro CBOMCTBA

Apudmernueckuil KOpeHb HaTYpaJbHON CTEIIEHH U €r0 CBOICTBA

[TpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUHN, COACPIKAIINX CTENICHU U KOPHH

[Ipeo6pa3oBaHus YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIIEHH U KOPHU

[TpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUHN, COACPIKAIINX CTENICHU U KOPHH

7 Henes

7 Henens

7 Hemes

7 Henens

& Hemens

8 Henmens

& Hemens

8 Hemens

9 "Henensa

9 Henena

9 "Henensa

9 "Henensa

10 Henensa

10 Henensa

10 Hegensa

10 genena

11 Henensa




42

43

44

45

46

47
48

49

50

51

52

53

54

55

56
57

58

HppannonansHele ypaBHeHH. OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATIBHBIX YPaBHEHUM
Wppannonansuele ypaBHeHHU. OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATIBHBIX YPaBHEHUM
Wppauunonansubie ypaBHeHUS. OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATIBHBIX YPaBHEHHM
PaBHOCUIIBHBIE TEPEXObl B PEILIEHUN UPPALIMOHAIBHBIX YPaBHEHUN
PaBHOCUIIBHBIE TEPEXOBI B PEIIEHUU HPPALMOHAIBHBIX YPaBHEHUN

PaBHOCHIBHBIE Nnepexoabl B pCIICHUU UPPALTUOHAIIBHBIX ypaBHeHI/Iﬁ

PaBHOCHIIBHBIE IEPEXOBI B PELICHUU UPPALMOHAIBHBIX YPaBHEHUHN

CaoiicTBa 1 rpaduk KOpHS N-0i CTeNeHu Kak (yHKIUU OOpaTHOM CTENEHH ¢ HaTypaibHbIM
rokasaresem

CaoiicTBa 1 rpaduk KOpHS N-0i CTETIEHN KaK (YHKIMU OOpaTHON CTENIEHH C HATypaIbHBIM
IIOKa3aTelneM

Konrtponsnas pabdora: "CBolicTBa u rpaduk KOpHs n-oit creneHu. ppaunonaabHbie
ypaBHEHMS"

CreneHp ¢ pallMOHAIBHBIM TTOKA3aTeNIeM U €€ CBOMCTBA
CreneHb ¢ pallMOHAIbHBIM ITOKA3aTENEM U €€ CBOMCTBA
Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA

[Toka3zarenbHas GyHKIMS, €€ cBOIiCTBa U rpaduk

Hcnonb3oBanue rpadrka QyHKINUN AJI PEeIIeHUs] ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIMU A1 pELICHUs] YPaBHEHUH

Iloxa3aTennHBIC YpPaBHCHUA. OCHOBHBIC MCTOABI pCIICHUA MOKA3aTCIbHBIX ypaBHeHI/Iﬁ

11 Henensa

11 Henensa

11 vegensa

12 Henensa

12 Henensa

12 Henensa

12 Henensa

13 "Henensa

13 Henensa

13 Henensa

13 Henensa

14 wenensa

14 wenensa

14 wenensa

14 wenensa

15 Henensa

15 genensa




59

60

61

62

63

64
65

66

67

68

69

70

71

72
73

74

75

IToxa3aTensHEIC YpaBHCHHUHL. OCHOBHBIE MCTOABI pCIICHUS IMOKA3ATCIIbHBIX ypaBHeHI/Iﬁ

ITokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/BI PELIECHUS IOKA3aTEIbHBIX YPAaBHEHUN

KonTponbnas padora: "[lokazarensHas pynkuus. [lokasarenbHble ypaBHeHUs"
Jlorapudm uucna. CpoiicTBa norapupma

Jlorapudm uncna. CBoiicTBa morapupma

Jlorapudm uucna. CoiicTa Jorapugpma

JlecsiTUuHBIE U HATYpaJIbHbIE TOTapUPMbI

JlecsiTHYHBIE ¥ HATYypaIbHBIC JIOTAPUPMBEI
[IpeoOpazoBaHne BEIPAKEHHA, COACPIKALINX JIOTapU(MBI
[IpeoGpa3oBanue BbIpaKeHUI, CoAEpKALUX JTOTapUPMBbI
[IpeobpaszoBanHue BhIpaXEHUH, COIEPKAIINX JTOTapHUPMbI
Jlorapudmuueckas pynkuus, e€ cBolicTBa U rpapuk

Jlorapudmuueckas pynkuus, e€ cBolicTBa U rpapuk

Hcnonp3oBanue rpaduka GyHKIMH I pEIICHUST YPaBHEHUH

Hcnonp3oBanue rpadguka GyHKIUH IS pEIICHNS YPaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS JIOTapU(HMUIECKUX
ypaBHEHUI

Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX
YpPaBHEHUU

15 Henensa

15 Henensa

16 Henensa

16 Henensa

16 Henensa

16 Henensa

17 genensa

17 wenensa

17 wenensa

17 genensa

18 Henensa

18 Henensa

18 Henensa

18 Hemensa

19 Henensa

19 Henensa

19 Henensa




76

77

78

79

80
81

82

&3

84

85

86

87

88
&9

90

91

92

Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TEpEXObl B PEILICHUH JIOTapU(PMUUECKIX YpaBHEHU N
PaBHOCHIIBHBIE TEpEXObl B PEIICHUH JIOTapU(PMUUECKIX YpaBHEHU N

Kontponbnas pabora: "Jlorapudmuueckas pynkuus. Jlorapudpmuueckue ypaBueHus"

CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAHI'CHC YHCJIOBOI'O apryMecHTa

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC YU CJIOBOI'O apryMCeHTa

ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa

ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC YUCJIOBOTO apryMeHTa

Tpuronomerpuueckas oOKpy>KHOCTb, OIpeieICHHE TPUTOHOMETPUYECKUX (PYHKLIUH
YHCIIOBOTO apryMeHTa

Tpuronomerpudeckasi OKpy>XKHOCTb, OIIPE/IEICHUE TPUTOHOMETPUUECKUX (PYHKIIHM
YHUCJIOBOI'O apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

[IpeobOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUIM
[IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHHUM

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUIN

19 Henensa

20 menens

20 uenmensd

20 Henens

20 wenens

21 wenens

21 Henens

21 wenens

21 wenens

22 "Henena

22 Henensa

22 "Henena

22 ueneins

23 Henensa

23 wenens

23 uenensd

23 uenensd




93

94

95

96
97

98

99

100

101

102

103

104
105

106

107

108

109

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH
PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN

Pemienue TpuroHOMETpUYECKUX YpaBHEHUN

PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM

Pemienue TpuroHOMETpUYECKUX YpaBHEHUI
Pemennie TpUroHOMeTprUECKUX ypaBHEHUIN

Perienue TpUroHOMETpHUUECKUX ypaBHEHUN

KonTponbnas padota: "TpuroHoMerpuueckre BbIpaXeHUsI 1 TPUTOHOMETPUUECKHE
ypaBHEeHHS"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIENOBATENbHOCTEH. MeTon MaTeEMaTHIECKOM
WHIYKUUH

MOHOTOHHBIE U OIr'paHUYCHHBIC MMOCICIOBATCIIBHOCTH. I/ICTOpI/Iﬂ aHaM3a OECKOHEYHO
MaJIbIX

Apudmernueckast nporpeccus

I'eomeTpHueckas mporpeccus

beckoneuHo yObIBaroIasi reOMeTpUYecKas Mporpeccus
Cymma 6eckoHeuHO yOBIBarOIIEH reOMETPUIECKOM MPOrpecCcHu
JIMHEHBIN ¥ SKCIOHEHIUANIbHBIA pocT. Yncio e. @opmyiia CIOKHBIX MPOLIEHTOB

JIMHENHBIN U SKCIIOHEHUUAIIBHBIA pocT. Hucio e. @opmyiia CI0KHBIX IPOLIEHTOB

24 nenens

24 nenens

24 uenens

24 uenens

25 Henensa

25 wenens

25 uenensd

25 Henensa

26 uenens

26 uenend

26 uenens

26 uenens

27 uenensd

27 uenens

27 uenens

27 uenensd

28 uenensd




110

111
112
113

114

115

116

117

118

119

120
121

122

123

124

125

126

127

Hcnonb3oBaHue nporpeccuu Jisd peuiCHUs peajibHbIX 3aa4 NPHUKIIAIHOTO XapaKTepa

Konrponsnas padora: "[locnenoBaTenbHOCTH U Iporpeccuu’
HenpepriBHble (yHKIIMU U UX CBOWCTBA

Touka pa3pbiBa. ACUMIOTOTHI rpaUKOB GyHKIMN
CBoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
CBoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB
MeTto MHTEpBAJIOB Ul PEIICHNS HEPABCHCTB
MeTtoa MHTEpBaJIOB ISl PEIICHNS HEPABEHCTB

[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLUHN TSl peIIeHHs 3a/1a4

[IpuMmeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUHN 711 peLIeHUs 3a1a4

[lepBas u BTOpas Npou3BOIHbIE PYHKLIUU

OrmpenenieHne, TeOMETPUUECKUN CMBICT TIPOU3BOTHON
Omnpenenenne, GU3NIECKUA CMBICI MIPOU3BOTHON
VYpaBHeHUe KacaTebHOU K rpaduKy QyHKITUH
VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKIUN
[Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUI

[Ipon3BoaHBIE ANEMEHTAPHBIX (PYHKINN

28 Henensa

28 Henensa

28 menerns

29 uenensd

29 Henensa

29 uenens

29 uenens

30 genensa

30 wenensa

30 wenensa

30 Henensa

31 wenensa

31 wenensa

31 genensa

31 wenensa

32 "wenensa

32 "Henensa

32 genensa




128
129

130

131

132

133

134

135
136

[Tpou3BoiHas CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMITO3UIIUU (DYHKIUN

[IponsBoaHast CyMMBbI, TPOU3BEACHHUSI, YACTHOTO U KOMITO3ULIUU (DYHKLUN

[TpousBoaHas CyMMBI, TPOU3BEACHHUSI, YACTHOTO U KOMITO3UIIUU (DYHKIIUH
Konrponsnas padora: "[IponzBoanas”

[ToBTOpeHmEe, 00001IeHNE, cCcTeMaTu3anus 3HaHui: ""Y paBHeHus"
[ToBTOpeHmE, 00001IIEHNEe, CUCTEMATH3aNKs 3HaHui: "OyHKIUN"
HroroBas koHTpoNbHAs paboTa

HToroBast KOHTpOJbHAsA paboTa

[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTU3alNs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KIIACC

Ne i/

Tema ypoka

[IpumeHeHne MPOU3BOHON K HCCIe10BaHUIO (YHKIIMH HA MOHOTOHHOCTB M 3KCTPEMYMBbI

ITpuMeHeHne TPOU3BOIHON K UCCIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBbI
[TpuMeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTB M S9KCTPEMYMBbI

[IpumeHeHne MpOU3BOJHON K UCCIEI0BAaHUIO (YHKIIMN HA MOHOTOHHOCTD M 3KCTPEMYMBbI

136

Koanu
€CTBO
4acoB

1
1

32 "wenensa

33 genensa

33 Henensa

33 Henensa

33 genensa

34 genensa

34 genensa

34 wenensa

34 wenensa

Jara
IJIAHUPYeM

1 genensa

1 Henmensa

1 Henens

1 genensa

Jlara
pakTuyeck
as



10

11

12

13

14

15

16

17
18

19

20

21

ITpuMeHeHne NPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIMI HAa MOHOTOHHOCTb M SKCTPEMYMBbI
[TpuMeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIHI HA MOHOTOHHOCTB M S9KCTPEMYMBbI

Haxoxnerne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS HETIPEPHIBHOM (DYHKIIMU Ha OTPE3Ke

Haxoxnenne HaubobI1ero 1 HAaUMEHbILEro 3HaYeHHs HETIPEPhIBHOM (DYHKIIMU Ha OTpe3Ke

Haxoxnenne HauboIbIIero 1 HAaMMEHbIIIEr0 3HAYCHHS HETIPEPHIBHOM (DYHKIIMU Ha OTPE3Ke

Haxoxnenne HaubobI11ero 1 HAUMEHbILEro 3HaYeHHs HETIPEPbIBHOM (DYHKIIMU Ha OTpe3Ke
Haxoxnenne HauboIbIIero 1 HAMMEHbIIIEr0 3HaYeHHs HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U HAMMEHBIIIETO 3HAUYEHHUS HCHpCpLIBHOfI (I)YHKI_II/II/I Ha OTPE3KE

[IpuMeHeHne MPON3BOHOM U1l HAXOKACHUS HAWTY4IIEro PEIeHUs B IPUKIIAIHBIX
3a1aqgax

[TpumeHeHre MPOU3BOTHOM ISl HAXOXKACHUS HAUTYUIIETO PEIICHUS B TPUKIATHBIX
3aavyax

[TpumeHeHre TPON3BOIHON JUTS OTIPEENICHNS CKOPOCTH M YCKOPEHHS IpoLiecca, 3aJaHHOTO
dbopmynoit unu rpadpukoM
[TpumeHeHne TPOU3BOTHOMN /ISl ONIPEIeNICHHSI CKOPOCTH M YCKOPEHHSI ITpoIiecca, 3a1aHHOTO
dbopMmytol wim rpaduKkoM

Kommnosunus dyHkiuit

Kommosurust hyHKIui
Kommnozumust ¢pyHkimit
['eomeTpuueckne 00pa3sl ypaBHEHUN HA KOOPIUHATHOMN TIIOCKOCTH

I'eomeTpuueckue oO6pa3bl ypaBHEHUI Ha KOOPAMHATHOMN IJIOCKOCTH

2 Henensd

2 "Henensd

2 Hemensd

2 Hemens

3 genensa

3 genensa

3 genens

3 genensa

4 wenpens

4 yenens

4 genens

4 wenpens

5 Henens

5 Henensa

5 Henensa

5 Henens

6 Henensa




22

23

24
25

26

27

28

29

30

31
32

33

34

35

36

37

38

KonTponbnas pabora: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON"

ITepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

[TepBooOpasubie 3neMeHTapHbIX QyHKIUH. [IpaBria HAXOKICHHS TIEPBOOOPAZHBIX

ITepBooOpasHble aneMeHTapHbIX GyHKIMHA. [IpaBuia HaxoaeHNs IEpBOOOPA3HBIX

NHuterpai. ['eoMeTpuYeCKnil CMBICIT HHTETpaIa

Brruucnenue onpenenénnoro uaTerpana mo hopmyie Herotona-Jleiioauma
Brruncnenue onpenenénnoro unterpana no gpopmyne Hetotona-JleliGuuma
ITpumeHeHue uHTErpana A1 HaXOXKACHUS IUIoLaiei IOCKUX GUryp
[TpumeHeHne UHTErpaa A1l HAXOXKACHUS 00bEMOB reOMETPUUECKUX TEI

[Tpumeps! pemeHnit qudGepeHraIbHbIX ypaBHeHHN

[Tpumepsr pemenuit auddhepeHnaIbHbIX ypaBHEHUN

MatemaTrueckoe MOJICIIMPOBAHHUE PEATHHBIX TIPOIIECCOB € TOMOIIBIO TU(PepeHITNATBHBIX
YpaBHEHUI

KonTponbnas pabora: "[lepBoobpa3nast u unTerpan”

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpaUKH
Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U Tpa(UKH
Tpuronomerpuieckne GyHKINN, HX CBOHCTBA U Tpa(UKH

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu

6 Henensa

6 Henensa

6 Henens

7 Henens

7 Henens

7 Henens

7 Henens

8 Henmensa

8 Hemens

8 Henena

8 Henena

9 Henmensa

9 genens

9 Henensa

9 Henmensa

10 emensa

10 semens




39

40

41

42

43

44

45

46

47

48

49
50

51

52

53

54

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpaUKH

OT10op KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C MTOMOIIBIO TPUTOHOMETPUUYECKOM
OKPY’KHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM
OKpPYXHOCTH

OT60p KOpHEHN TPUTOHOMETPUUYECKHUX YPABHEHUH C TIOMOIIBI0 TPUTOHOMETPUIECKOM
OKpPYKHOCTHU

OT100op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MTOMOIIBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH

Pemrenne TpuroHoMeTprUuEeCKUX HEPABEHCTB
Pelrenne TpuroHoMeTprUUECKUX HEPABEHCTB
Pemenne TpuroHoMeTpruECKUX HEPABEHCTB

Pemenne TPUTOHOMCTPHUYCCKUX HCPABCHCTB

Kontponbnas padota: "['paduku TpuroHoMeTpudeckux GyHKIUNA. TpuroHoMeTpudecKue
HepaBeHCTBA"

OcHOBHBIE MCTOABI pCHICHUS ITOKA3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IBI PEIICHNUS TIOKA3aTEIIBHBIX HEPABCHCTB
OCHOBHBIE METO/BI PEILICHUS NIOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEILIEHUS TIOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS JIOTAPUPMHUUECKUX HEPABEHCTB

OCHOBHBIE METOIbI PELIEHUS JIOTApUPMUUECKIX HEPABEHCTB

10 Henens

10 Henens

11 semensa

11 wenmensa

11 Henens

11 semensa

12 Henens

12 Henens

12 Henens

12 wenmensa

13 wemens

13 Hemens

13 Henens

13 wemens

14 wenens

14 wenensa
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56
57

58

59

60

61

62

63

64
65

66

67

68

69

70

71

72

OCHOBHEBIE MCTOAbI pCHICHUS J'IOFapI/I(I)MI/I‘IeCKI/IX HCEPaBCHCTB

OCHOBHBIE METO/IbI PEeIICHHS JTIOrapU(PMHUUECKUX HEPABEHCTB

OCHOBHEBIE MCTOAbI pCHICHUS UPPALIMOHAJIBHBIX HEPABCHCTB

OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PELLIEHUS UPPAIIOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX HEPABEHCTB
I'paduueckue MeTOIbl peLIeHNs UPPALIMOHATIBHBIX YPaBHEHUN
I'paduueckue MeTo bl peLIeHNs UPPALIMOHATIBHBIX YPaBHEHUH

I'paduueckue MeTOIbl peLICHNS TOKAa3aTeIbHBIX YPAaBHECHUN

I'paduyeckue MeTo bl peleHus ToKa3aTeIbHbIX HEPABEHCTB

I'paduueckue MeTOIbI pelIeHNs JTOTapUPMUUECKIX YPaBHEHUIH

I'paduueckne MeTOIBI peICHUS JTOTAPH(PMHUIECKIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHNs JTOrapu(PMUUECKIX HEPABECHCTB
I'padrueckue MeToIbl peLIeHNs TOKA3aTeIbHbBIX U JIOTapu(MUIECKUX YPaBHEHHH
I'paduueckue METO bl pEeLIeHNs TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHH
I'paduueckue MeTOIBI peIeHHS TOKA3aTEeIbHBIX U JIOTapU()MUIECKUX HEPABEHCTB

I'paduueckue METOIBI pelIeHHs TOKA3aTEeIbHBIX U JIOTapU()MUIECKUX HEPABEHCTB

KonrponsHas padora: "MpparnuoHaibHele, MOKa3aTelbHbIe U IorapuMuieckue
HepaBeHCTBA"

14 nenens

14 nenens

15 Hemens

15 venensa

15 wenmensa

15 wenmensa

16 wemens

16 Henens

16 wemens

16 wemensa

17 venens

17 wenensa

17 uenens

17 venens

18 Henens

18 memens

18 Henmensa

18 wemens




73

74

75

76

77

78

79

80
81

82

&3

84

85

86

87

88
&9

KommnekcHble uncna. Anrebpandeckas U TPUrOHOMETpHYEcKast (OpMbI 3aIHCH
KOMILUIEKCHOT'O YHCIIa

KommiekcHble uncna. AnreOpanyeckas U TpUrOHOMETpUdecKkas (OpMbl 3aHCH
KOMIUIEKCHOTO YHUCIIa

Apudmernueckre oneparun ¢ KOMIUIEKCHBIMU YUCIIaMU
ApudmeTrueckue onepanuu ¢ KOMIIEKCHBIMU YUCIIaMU
N300pakeHre KOMIUIEKCHBIX YUCEl Ha KOOPANHATHOM MJI0CKOCTH
N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOM MI0CKOCTH

®opmyna Myaspa. KopHu n-oii cTenieHu U3 KOMILIEKCHOTO YKcia

®opmyna Myaspa. KopHu n-0#1 CTENIEHN U3 KOMILIEKCHOTO YHCTIa

HpI/IMeHeHI/IC KOMIUJICKCHBIX YUCCJI JJI pCIICHUS (1)I/I3I/I‘IGCKI/IX U TCOMCTPUUCCKHUX 3aJlaq

KonTponbnas pabora: "KomiiekcHsie yncna'
Harypanbnsle u niensle yucna

HatypanbHble 1 1ienbsle yuciaa

[TpuMeHeHre NPU3HAKOB AEIMMOCTH LEJIbIX YUCEell
HpI/IMeHeHI/Ie MMPU3HAKOB JCJIUMOCTHU LECIIBIX YUCCIT

[Ipumenenue npusHakoB aeaumoctyu nenbix yucen: HO u HOK

[Ipumenenne npuzHakoB aeauMoctu nenbix yucen: HOJ u HOK

HpI/IMeHeHI/Ie MPU3HAKOB ACJIMMOCTHU LCIIbIX YUCCII: OCTATKHU 1O MOIAYJIIO

19 Henens

19 wenmensa

19 wemens

19 wenensa

20 menens

20 menens

20 Henens

20 menens

21 uenens

21 genens

21 Henens

21 menens

22 "enens

22 "Henens

22 "enens

22 "enens

23 Henens




90

91

92

93

94

95

96
97

98

99

100

101

102

103

104

105

HpI/IMeHeHI/IC MMPU3HAKOB ACJIMMOCTH LECIIbIX YUCCII: OCTATKH 110 MOAYIIO

[IpuMmeneHne npu3HAKOB AETMMOCTH LIEJIBIX YUCEN: alrOpuT™M EBKIIMIa 171s permieHus 3a1a4y
B IEJIBIX YUCIIax

Kontponbnas padota: "Teopus nenpix uncen"
Cucrema ¥ COBOKYITHOCTb ypaBHEHUI. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS
Cucrema u COBOKYITHOCTb ypaBHeHHﬁ. PaBHOCHIBHBIC CHCTEMBI U CUCTEMBI-CJICACTBUA

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX YPaBHEHUN

OCHOBHBIE METOIbI PELLIEHUS] CUCTEM U COBOKYITHOCTEW MPPALMOHATIBHBIX YpaBHEHUIT

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U COBOKYHHOCTGI\/’I MIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOIbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN MOKAa3aTEeNbHBIX YPAaBHEHUN
OCHOBHBIE METOIbI PEIICHUSI CUCTEM U COBOKYITHOCTEH Jorapu(MUUECKUX YpaBHEHHMA

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIorapu(hMUUECKUX ypaBHEHHUH

[TpuMeHeHre CHCTEM K PElICHUI0 MaTeMaTHYECKUX 3a71ad ¥ 3a]1a4 U3 PAa3IUIHbIX 00IacTen
HAyKHU U pealbHOM JKU3HH, HHTEPIIPETALMS TOJTyYEHHBIX PE3yJIbTaTOB

[TpuMeHeHHe CHUCTEM K PEIICHUI0 MaTeMaTHYECKUX 3ajad M 3a]1a4 U3 Pa3IUYHbIX 00IacTen
HayKH U peaJbHOU KU3HU, UHTEPIIPETALUs [TOJIyYEHHBIX PE3YJIbTAaTOB

ITpruMeHeHre HEpaBEHCTB K PELICHUIO MaTEMAaTUYECKHX 3a/1a4 U 3a7a4d U3 pa3IuyHbIX
obacTeil HayKH U peanbHOM KU3HHU, UHTEPIPETALUs OTYYEHHBIX pe3yIbTaToOB

Kontponbnas padota: "CucteMbl palliOHATBHBIX, UPPALIMOHATBHBIX MTOKA3aTEIbHBIX 1
Jorapu(MUUECKUX ypaBHEHU"

PaunoHanpHbIE ypaBHEHHUS C ITapaMeTpaMu

23 Henens

23 Henens

23 uenens

24 nenens

24 uenens

24 wenens

24 wenens

25 wenens

25 uenens

25 menens

25 nwenens

26 Henens

26 Henens

26 Henens

26 Henens

27 wenens




106

107

108

109

110

111
112
113

114

115

116

117

118

119

120
121

122

PanmonanbHble HEpaBEHCTBA C TapaMeTpaMu
PanmonanbeHble cucTeEMBI ¢ TapaMeTpamMu

WppatmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMHu
WppatmonanbHble CUCTEMBI C TapaMeTpaMu
ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu

ITokazarenapHBIE CUCTEMBI C TApaMeTpaMu
Jlorapudmuueckue ypaBHEHHs, HEPaBEHCTBA C TapaMeTpaMu

Jlorapudpmuueckue cucTeMsl ¢ apameTpaMu
Tpuronomerpuueckre ypaBHEHUs C apaMeTpaMu
Tpuronomerprudeckue HEpaBEHCTBA C TApaMETPaMU

TpuroHomeTprudyeckue CUCTEMBI ¢ TapaMeTpaMu

[TocTpoenue u rccinegoBaHNEe MAaTEMAaTHUYECKUX MOJIEIEH PEabHBIX CUTYallui ¢ MOMOIIBIO
YpPaBHEHHUH C MMapameTpaMu

[locTpoenue u uccieJ0BaHNE MaTEMaTHUECKUX MOJIENIENH PEabHBIX CUTYalUi C TOMOIIBIO
CUCTEM YpaBHEHUI ¢ TapaMeTpaMu

[TocTpoeHue u ucciae10BaHnEe MaTeMaTHYECKUX MOJieell peabHbIX CUTYaAIUH ¢ TOMOIIbIO
CUCTEM yPaBHEHUH C IapaMeTpaMHu

Kontponbnas padota: "3agaun ¢ mapamerpamu'

[ToBTOpeHue, 06001meHNe, cucTeMaTu3anus 3HaHui: "Y paBHeHus"

[ToBTOpeHmEe, 0000IIeHNE, cCcTeMaTu3anus 3HaHui: "Y paBHeHus"

27 uenens

27 uenens

27 "uenens

28 Henens

28 Henens

28 "enens

28 Henens

29 uenens

29 uenens

29 uenens

29 wenens

30 wemens

30 genens

30 wemens

30 wemens

31 wemens

31 wemens




123

124

125

126

127

128
129

130

131

132

133

134

135
136

[ToBTOpEeHue, 00001ICHHE, CUCTEMATH3AIMS 3HAHUH:
[ToBTOpenue, 06001IeHNE, cCCTeMaTH3allus 3HAHU:
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHS 3SHAHUI:
[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS 3SHAHUI:

[ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUMN:

[ToBTOpenue, 06001IeHNE, cCCTeMaTH3allus 3HAHU:

[ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUMN:

[ToBTOpEeHue, 00001ICHNE, CUCTEMATH3AIMS 3HAHUH:
[ToBTOpenue, 06001IeHNE, cCCTeMaTH3allus 3HAHU:
[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS 3SHAHUI:

[ToBTOpeHmE, 00001IEHNE, CUCTEMATU3AIIMS 3HAHUMN:

HToroBast KOHTpOJIbHAsA paboTa

HToroBas KOHTpOJIbHAsA paboTa

[ToBTOpEeHME, 0000IIEHNE, CHCTEeMAaTHU3alNs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

"VYpaBHenus. CucreMsl ypaBHEHUN"
"Hepasencrsa"
"HepaBeHnctsa"
"HepaBeHnctsa"

"IIpousBoaHas u €€ mpuMeHeHue"

"IIponsBoHas u €€ npuMeHeHue"

"IIpousBoaHas u €€ mpuMeHeHue"

"Unrterpan u ero npuMeHeHue"
"Oyukuun"
"Oyukmn"

"®yHkuun"

136

31 wemens

31 wemens

32 wemens

32 wenens

32 wenmens

32 wemend

33 wemens

33 Hemend

33 "Henens

33 wemens

34 genens

34 uenens

34 uenpens

34 wemens




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

* Maremaruka: anrebpa 1 Hauajia MaTeMaTUYECKOr0 aHaIN3a, FEOMETPHSL.
Anre6pa v HayaJla MaTeMaTU4YecKoro aHanusa (B 2 yactsx), 10 kimacc/ Yacts 1:
Mopakosuu A.T"., Cemenos I1.B.; Yactes 2: Mopakosud A.I'. u apyrue; noa
penakmueit Mopakosruua A.I'., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10O1I] MHEMO3HMHA»

» Maremaruka: anredpa u Hadajga MaTeMaTHIeCKOTO aHAJIn3a, TEOMETPHSL.
AnreOpa u Havyalla MaTeMaTHYeCcKoro aHainu3a (B 2 Jactsx), 11 kmace/ Yacts 1:
Mopakosuu A.T'., Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noa
penaxkuueir Mopakosuua A.I'., OG11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOL0 MHEMO3HNHA»

Marematuka. Anrebpa u Hayasia MaTeMaTudeckoro ananusa. 10 kiacc.
VYuebnuk. Yranyonéunsiii ypoBeHbABTOP(b1): Mepaisik A.I'.,HomupoBckuit
J.A., ITonskoB B.M./ Ilox pen. [Togonsckoro B.E.; Akuuonepaoe o01iecTBo
«M3parenscTBO «IIpocsBenienney;

Mepainsik, [lonsikoB. Anre6pa. 10 kiacc. CaMoCTOsITeNIbHBIE U KOHTPOJILHBIE
paboThI (yriayOseHHbIN ) AKIIMOHEpHOE 00111ecTBO «I3/1aTenbeTBo

«IIpocsemienue».

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA



Anre0pa u Hadana MmaTeMaTudeckoro ananmu3sa. 10 kimacc. YrimyOneHHbIH
ypoBesb. Meroanueckoe nocooue (E.B. byuko, A.I'. Mep3nsik, B.b.
[Tononckuit, M.C. Sxup); AkimonepHoe o6miectBo «31aTenbcTBoO

«IIpocseuienue»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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