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VYuebnsblil kypc «Anredpa U Havajla MATEMaTUYECKOTO aHAIN3a» SBISIETCS OJHUM
U3 HanOoJjee 3HAYMMBIX B IPOrpamMMe CpeHEero oO0IIero oOpa3oBaHUs, MOCKOJIbKY, C
OJIHOM CTOPOHBI, OH OOecrne4YrBaeT HMHCTPYMEHTAJbHYIO 0a3y [UIsi HM3y4eHHs BCEX
€CTECTBEHHO-HAayYHBIX KypCOB, a C JpYrodl CTOpPOHBI, (OPMHUPYET JIOTUYECKOE U
a0bCTpakTHOE MbIIJIeHue OOy4YarolMXCsi Ha YypOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
WH(OPMATUKH, OOIECTBO3HAHUSA, HCTOPHH, CJIOBECHOCTH U JPYTUX JTUCHUIUIMH. B
paMKax JaHHOTO yuyeOHOro Kypca o0yuaroliuecs OBIAJeBalOT YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOW HAyKH, KOTOpass (OpMYyJIHPYEeT CBOM JOCTHKEHHUS B MaTeMaTHUYECKOU
dbopwme.

VY4eOHbIi Kypce anredpbl 1 HayaJl MaTEMaTUYECKOr0 aHajdn3a 3aKJIaJbIBAET OCHOBY
JUIsl  YCTIEIIHOTO OBJAJCHUS 3aKOHaAMU (U3UKH, XUMUHU, OWUOJOTHHM, TOHUMAaHUS
OCHOBHBIX TEHJICHUMN pa3BUTHS 3KOHOMUKH M OOIIECTBEHHOW JKM3HH, I0O3BOJISET
OpPUEHTUPOBATHCSI B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO
WCIIOJIb30BaTh UX NJIs JAJIbHEHIIEro oOpa3oBaHus U B MOBCEIHEBHOM XU3HU. B TO ke
BpEMsl OBJIaJIEHNE aOCTPAKTHBIMU W JIOTUYECKU CTPOTMMH KOHCTPYKUHMSMH anreOpbl U
MaTEMaTHYECKOr0  aHallu3a  pa3BUBAaeT YMEHHME  HAaXOJWUTh  3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTb, JIOKA3bIBAaTh YTBEPKIEHHUS C TMOMOIIBIO HWHAYKIUU U
paccykaaTb ~ JEAYKTHMBHO,  MCIOJNb30BaTh  000OIIEHME M KOHKPETU3ALHIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIUICHHUE.

B xone n3yuenus yue6Horo kypca «Anredpa u Hayajia MaTEMaTHYECKOTO aHAIIA3a
oOyyaroriuecs oJy4at0T HOBBIM OMBIT PEIICHUs MPUKIIAJAHBIX 33724, CAMOCTOSITEIbHOTO
NOCTPOCHUS] MaTE€MaTHYECKUX MOJENell peallbHbIX CHUTyalud, HHTEpHpeTalun
MOJIyYEHHBIX PEIICHU, 3HAKOMSTCA C IPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MpUpPOJIe, HAyKe U MCKYCCTBE, C BBIJAIOIIMMHUCA MATEMAaTHYECKUMH OTKPBITUAMH M HMX
aBTOpaMH.

Y4eOHbll Kypc 005aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIUAIIOM,
KOTOpPBIM  peayim3yercs Kak d9epe3 y4eOHbIi  Marepuay, CIOCOOCTBYIOIIUN
GbOopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHMs, TaKk M uepe3 cHerupuky ydeOHOUH
NESTENbHOCTH, TpeOyromelt  MPOAODKUTENLHOW  KOHIIGHTpPAIlMd  BHUMAaHWUS,
CaMOCTOSITEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meroguku oOydeHHs] ajreOpe M HadajgaM MaTeMaTHYeCKOro aHajau3a
JICKUT JESTEIBHOCTHBIN MPUHITUI O0yUEHUSI.

B crpykrype yueOHOro kypca «Anredpa M Hadyajla MaTeMaTHYECKOTO aHaIu3a»
BBIJICJICHBI CJIEAYIOIINE COAECPIKATENbHO-METOANYECKUE JIMHUM: «YKClIa U BBIUUCICHUSD,
«Dynkuun U rpadukn», «YpaBHEHHMs M HepaBeHCTBa», «Hawama maremarnueckoro
aHanuza», «MHoXecTBa W JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOANYECKUE
JMHUM U3Yy4aroTCsl HA MPOTSHKEHUHU ABYX JieT oOydeHHs] Ha YPOBHE CpPEIHEro 0OILero
o0pa3oBaHus, €CTECTBEHHO JOMOJHAS JIPYT APyra U MOCTENEHHO HACHINIASICh HOBBIMU
TeMaMH U pazjaenamu. J[aHHBIM y4eOHBIH KypcC SIBISIETCS WHTETPATHUBHBIM, MOCKOJBKY
oObeuHsET B cebe cojepKaHhe HECKOJIbKUX MAaTeMAaTUYECKUX TUCIUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPUS, MATEMAaTUYECKUN aHaIU3, TEOPUsI MHOKECTB, MaTeMaTu4ecKas
joruka u npyrue. [lo Mepe Toro xkak oOyuyarommecs OBJaJ€BalOT BCE Oojee MIHMPOKUM
MaTEMaTHYECKUM  ammapaToM, Yy HHUX  ToOcleAoBartenbHO  (opmupyercs U



COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHUECKyI0 MOJETh PEalbHOW CHUTYyaIluH,
OPUMEHATh 3HAHUS, NOJYYEHHbIE NpPU H3YYEHHH Y4eOHOro Kypca, Uil pelIeHHUs
CaMOCTOSITETPHO  C(OPMYJIMPOBAHHOW  MaTeMaTHYECKOW  3amadd, a  3aTeM
UHTEPIPETUPOBATH CBOW OTBET.

CopepxarenpbHO-MeTOAMYECKasT JUHUS «Yucia © BBUMCICHUS» 3aBEpIIacT
(opMupoBaHNE HABBIKOB UCIOIb30BAHUS JCHCTBUTEIBHBIX YUCEI, KOTOPOE ObUIO HAYaTO
Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanusa. Ha ypoBHe cpeanero obiero oopasoBaHus
0ocoboe BHMMAaHUE YJenseTcss (OPMHPOBAHHMIO HABBIKOB PAIlMOHAIBHBIX BBIYUCIICHUM,
BKJTIOYAIOIIUX B CeOsl MCIONB30BAHNE PA3IMYHBIX (OPM 3allMCH YHCIIa, YMEHHE J1eNaTh
NPUKHUJIKY, BBITIOTHITh TPUOIKEHHBIE BEIYUCIICHHS, OLIECHUBATh YHCIOBBIC BHIPAKEHMUS,
paboTaTh ¢ MaTeMaTMYECKMMM KOHCTaHTaMHU. 3HAKOMblE OOYYarolIMMCS MHOKECTBa
HATYpaJbHBIX, IENbIX, PAIMOHAIBHBIX W JECHCTBUTENBHBIX YHCEN JOTMOJHSIOTCS
MHO)KECTBOM KOMIUIEKCHBIX YHUCEN. B KaXIOM M3 3THX MHOXECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My crenu(uyecKkue 3a7add W OIlEpalld: JIeJICHHe HaIelo,
ONEpUpPOBaHME OCTaTKAMU Ha MHOXECTBE LEJbIX 4uceln, ocoOble CBOMCTBa
paliOHANBHBIX W HPPAlMOHATBHBIX YHCEN, apu(QMETHYeCKHE OIepamud, a TaKKe
U3BJICUEHUE KOPHS HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEN.
bnaromapss mocnenoBaTenbHOMY —PACIIMPEHHUIO Kpyra HCIONB3YEMbIX YHCET U
3HaKOMCTBY C BO3MOKHOCTSMU HUX TPUMEHEHHUs Ui pELIeHUs Pa3IuYHbIX 3a1ad
dbopMupyeTcss TpeNCTaBICHWE O EIWHCTBE MAaTeMaTHKM Kak HaykKu W e€ poiu B
NOCTPOEHUH MOJENell pealbHOro MHpa, I[IUPOKO HCIONb3YIOTCa 00001IeHne U
KOHKPETH3aIIHA.

Jluaus «YpaBHEHUS U HEPABEHCTBA» Pean3yeTcs Ha MPOTSHXKEHUH BCETOo 00yUYeHHUs
Ha YPOBHE CpeIHEro o0IIero oopa3zoBaHms, MOCKOIBKY B KaxaoM pasnene [IporpaMmer
NPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3agad. B pesynprare oOyuwatommecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJaMU PEIICHUS pPAlMOHAIBHBIX, HPPANUOHAILHBIX,
MOKa3aTeNbHBIX, JOrapUPMUIECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKkKe 3a]ay, COoJepKalmx mnapaMerpbl. [lomydeHHBIE YMEHHS MIMPOKO
UCTIOJNB3YIOTCSI TIPU MCCIIETOBAHUH (PYHKIMHA C TIOMOIIBIO TPOU3BOIHOM, MPH PEIICHUH
NPUKIAIHBIX 3a7a4 W 3a7ad Ha HAXOXKICHHE HAWOOJBIIMX W HAUMEHBIINX 3HAYCHHM
¢bynknum. JlaHHas coaep)karenbHas JUHHS BKJIIOYAaeT B ceds Takke (popmmpoBanme
YMEHUH BBINOJHATH pacu€Tel 1O (QopMmyiaMm, MpeoOpa3oBaHUS pPALMOHAIBHBIX,
UPPAIOHANBHBIX M TPUTOHOMETPHYECKHX BBIPDOKEHUH, a TakKe BBIPAKEHUH,
CoJiepKallluX CTerneHu u Jjorapupmel. brmarogaps u3ydeHuio anredpandyeckoro
MaTepuana TMPOUCXOANT JallbHEHIee pa3BUTHE aNTOPUTMUYECKOTO W aOCTPaKTHOTO
MBILIUIEHUST 00y4Jaromuxcs, GOpMUPYIOTCS HaBBIKU JEAyKTUBHBIX pacCykJIeHUH, paboTh
C CUMBOJIbHBIMH ()OPMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJIC
paBeHCTB U HepaBeHCTB. AureOpa mnpeanaraeT >(QQEeKTUBHbIE HHCTPYMEHTHI IS
pelIeHus] MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISATHO IEMOHCTPHUPYET CBOM
BO3MOKHOCTH KakK sI3bIKa HAYKH.

ConmepxatenbHO-MeTonudeckass uHAA «DYHKIMM ©W  TpaQuKW»  TECHO
NepervieTaeTcsl ¢ APYTUMHU JUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a7a€T  TOCIENOBAaTCNILHOCTh  HM3y4YeHWS  Marepuana. V3yueHue  CTCTICHHOW,



MOKA3aTeIbHOM, JOorapu(MUUYEeCKO W TPUTOHOMETPUYECKUX (DYHKIMH, UX CBOWCTB U
rpaMKoB, HCHOJb30BaHHE (YHKUMHA [UIsl pelleHds 3ajad U3 JpYyrux ydeOHbIX
IIPEIMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTUYECKUM aHaJIU30M, TaK U C
peleHneM YypaBHEHMH M HepaBeHCTB. [Ipu 3ToM Oo0jbllloe BHUMaHHE YAENSETCS
(GOopMHUPOBaHUIO YMEHHUs BbIpakaTb (OpPMyJaMU 3aBUCUMOCTH MEXIy pa3IN4YHbIMU
BEJIMYMHAMHM, HCCIIE0BATh IOJIy4YE€HHblE (YHKLIMH, CTPOUTh HX Tpaduku. Matepuain
ATOW COJIEP>KATEIHbHON JTMHUM HalleJIeH Ha pa3BUTUE YMEHUN M HAaBBIKOB, MO3BOJISIOIIMX
BbIpaXKaTh 3aBUCUMOCTH MEXJIy BEIUYMHAMHU B DPA3JIMYHON (popme: aHATUTHUECKO,
rpaduueckoii u ciaoBecHOM. Ero mzydeHue crnocoOCTBYET pa3BUTHIO aIrOPUTMHUYECKOIO
MBIIIIJICHUS, CIIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AIUH, UCTIOJIb30BAHUIO AaHAJIOTHA.

CopnepxarenbHasts nuHusA «Hauvana MareMaTHyeckoro aHajlin3a» IO3BOJISET
CYILIECTBEHHO PpACIIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK W MPUKIAAHBIX 3ajad,
JOCTYMHBIX 00yYaIOUIMMCs, TaK KaK y HUX IMOSBISETCS BO3MOXKHOCTh CTPOUTH Ipaduku
CIIOKHBIX (DYHKITHH, ONPENesITh UX HAaUOOJBIINE U HAMMEHBIINE 3HAYCHHSI, BEIYUCIATD
wiomaay Guryp u o0bEMbI TeJl, HAXOAUTh CKOPOCTH U YCKOpPEHUs mpoueccoB. JlaHHas
coJiep>KaTeNbHasl JTUHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH MOCTPOCHUSI MAaTEMATHYECKHUX
MOJENEN pealbHbIX CUTyallMii, IO3BOJISIET HAXOAUTh HaWydllee pEIICHHE B
NPUKJIAJHBIX, B TOM YHCIE COLHUAIbHO-OKOHOMHYECKUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAaMHM MaTEMaTHMYECKOr0 aHajlu3a CHOCOOCTBYET pPa3BUTHIO  aOCTPaKTHOTO,
(GOpManbHO-TIOTUYECKOTO W KPEAaTUBHOTO  MBIILIEHUS, (OPMHPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHHKE M HCKYCCTBE.
OOyuaroiuecsi y3HalOT O BBIAAIOIIMXCS PE3yJibTaTax, MOJYYEHHbIX B XOJI€ Pa3BUTHUSA
MaTeMaTUKU KaK HayKu, 1 00 UX aBTOpax.

CopepxatenbHO-MeTOIMYeCKast TMHUSA «MHOXeCTBa M JIOTMKa» BKJIIOYAET B cels
AJIEMEHTHI TEOPUM MHOXECTB M MATEMATHUYECKOM JIOTMKHU. TeopeTHKO-MHOKECTBEHHbBIE
IIPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTUKU M Ipelararor
HauOOoJee YHUBEPCAIbHBIN SI3bIK, OOBEIMHSIOIIMNA BCE pa3/ieibl MaTeMaTUKU M €€
IIPWIOKEHHUM, OHU CBSI3bIBAIOT PAa3HbIE MATEMAaTUYECKNE TUCHUIUIMHBI U UX MPUIIOKEHUS
B eauHoe 1enoe. [loaTomMy BaXHO JaTh BO3MOXKHOCTH OOYyYaroMIeMycCsl TOHUMATb
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MATEMAaTHKH M UCIOJB30BATh €ro AJIs
BBIPAKEHUSI CBOUX MbICied. JIpyrMM BaKHBIM INPU3HAKOM MaTeMaTHKU KaK HayKu
clieyeT TpU3HATh CBOWCTBEHHYIO €W CTporocts OOOCHOBAaHMII U  CleOBaHUE
ONpeaeNEHHBIM TPaBUJIaM MOCTPOEHUS JI0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTUYeCKOW  JIOTUKM  CHOCOOCTBYET  Pa3BUTHUIO  JIOTMYECKOTO  MBIIUICHHUS
oOy4Jaromuxcs, MO3BOJISIET UM CTPOUTHh CBOM PACCYXJCHHUS HAa OCHOBE JIOTMUECKHX
npaBuil, OPMHUPYET HABBIKK KPUTHYECKOTO MBILUICHUSI.

B yue6HOM Kypce «Anredpa U Hayana MaTEMaTUYECKOTO aHaJIn3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTHYECKOTO MOJEIMPOBaHUs, KOTOPbIE TMPU3BAHBI CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJENEH peajbHBIX CUTYyalluil, HCCIIeOBaHUS
TUX MOJeNed ¢ TMOMOUIbI0 ammapata anreOpsl W MaTeMaTUYecKoro aHaiusa,
MHTEPIpPETAUU TOJYYCHHBIX pe3yJbTaToB. Takue 3alaHus BIUIETEHbl B KaXKIbll U3
pa3fenoB IMPOrpaMMbl, TOCKOJBKY BECh MaTepuall Y4eOHOro Kypca MIMPOKO
UCIIOJIB3YETCA U1  pELIEeHUs NPUKIAIHBIX 3agad. llpu  pemeHnn peanbHBIX



MPAKTUICCKUX 3aJ1ad 00ydJarolrecs: pa3BUBAIOT HAOJIOIATEIIBHOCTh, YMEHUE HAXOJUTh
3aKOHOMEPHOCTH,  a0CTparupoBaThCsi, HUCIOJIb30BaTh  aHAJOTUIO, 0000maTh U
KOHKPETU3UPOBATh TpodieMy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJHBIX 3a7]a4 OpPraHU3yeTCs B Mpollecce M3YUeHHUsT BCEX TeM YYeOHOro Kypca
«Anrebpa ¥ Havajga MaTeMaTHYECKOTO aHATH3a.

Ha u3ydenue yuyebHOro Kypca «AnreOpa W Hayajia MaTEeMaTHYECKOTO aHAIM3a»
otBoauTCs 272 4aca: B 10 kimacce — 136 yacoB (4 yaca B Hegeno), B 11 kmacce — 136
4yacoB (4 Jaca B HEJICIIIO).



COJAEPKXAHUE OBYUYEHUA

10 KITACC

Yuciia ¥ BBIYUCICHUSA

Patmmonanbubie  ymucina. OOBIKHOBEHHBIE W JACCATUYHBIE JpOOU, TPOIICHTHI,
OeckoHeuHble nepuoanueckue apoodu. [lpumenenne apodel U MPOLIEHTOB ISl pEIICHHUs
IIPUKIIAHBIX 3a7a4 U3 PA3JIUYHBIX OTPACICH 3HAHUN U PEAIBHON KU3HHU.

JeWicTBuTenbHblE  yuchla.  PanMoOHalIbHBIE W MPPAalMOHAIBHBIE  YHUCIA.
ApudmMernyeckue onepanuu ¢ ACHCTBUTENIbHBIMU YUCIaMU. MOAyb NEHCTBUTEIBHOTO
yycia U ero ceoictia. [IpnbnnkEHHbIE BRIYMCIIEHMS, IPAaBUIIa OKPYTJIEHUS, TPUKUAKA U
OIICHKA pe3yJIbTaTa BBIYUCICHUN.

Crenenn ¢ nejisiM nokasareneM. bunom Hrrotona. Mcnonb3oBaHue moaxonsiinen
dbopMbl 3amuCH  JIEUCTBUTENBHBIX YHCENl JJIi pEIIeHUs MPaKTUYeCKUX 3a7ad |
IIPEACTABICHUS JAHHBIX.

ApudmMetrnyeckuil KOpeHb HATYPAILHON CTETIEHH U €ro CBOMCTBA.

CreneHp C palMOHAJIBHBIM TOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JIEHCTBUTENIBHBIM IOKA3aTEIIEM.

Jlorapupm wuymcnma. CpoiictBa sorapudpma. JlecaTuuHble ¥ HATypaJbHBIC
JoraprudMBl.

CuHyC, KOCHUHYC, TaHI€HC, KOTaHI€HC 4YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUA U HEPaABEHCTBA

ToxknecTBa M TOXKAECTBEHHbIE MPEeoOpa3oBaHUs. Y paBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCWIBHBIE ypaBHEHUsT UM  ypaBHEHHs-ciencTtBus. HepaBeHCTBO, pemieHue
HEPaBEHCTBA.

OCHOBHBIE METOJZIbI PEIICHHS] LEIbIX U APOOHO-pALMOHANBHBIX YpaBHEHUH U
HEpPAaBEHCTB. MHOTOUIEHBI OT OJHOM NEPEMEHHOM. JleneHne MHOrowieHa Ha MHOTOWICH
¢ octatkoM. Teopema besy. MHorousens ¢ nensiMu koddduiinenramu. Teopema Buera.

[IpeoOpazoBaHms YNCIOBBIX BRIPAXKEHUH, COAECPIKALINX CTETICHN U KOPHHU.

HppanmonanbHele ypaBHeHUsA. OCHOBHBIE METOJBl PELICHUS HppalOHAIbHBIX
YPaBHEHHM.

[lokazarenpHble ypaBHEHHs. (OCHOBHBIE METONBl PEUIEHUS MOKAa3aTeJIbHBIX
YPaBHEHHM.

[IpeoGpazoBanue BeIpakeHH, COAEPIKAIIMX JOrapu(MBbl.

Jlorapupmuueckne ypaBHeHHs. OCHOBHBIE METOMABI PEIICHUS JOrapu(MUIECKIX
YPaBHECHUU.

OcHOBHBIE TPUTOHOMETPUYECKHE bopMyITBI. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BhIpAXKEHUM. PellieHre TpPUroHoOMETpUIECKUX YPAaBHEHUH.

Pemienne cucrteM JMHEHHBIX YypaBHEHUM. Marpuna CHCTEMBI JIMHEWHBIX
ypaBHeHu. Omnpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HA4YCHMs, IPUMEHEHHE ONPEACIIUTENs Ui PELUICHHUS CUCTEMBbI



JMHEWHBIX ypaBHEHUW. PemeHrne mpukiIagHbIX 3a1ad ¢ MOMOIIBIO CUCTEMbI JIMHEHMHBIX
ypaBHeHui. MccimenoBaHue IOCTPOCHHOM MOJEIM € IIOMOLIBIO  MATpull W
ONpEACITUTEICH.

[locTpoeHne maTeMaTHYECKUX MOJEICH pEAJIbHOW CUTyaldd C IIOMOILUBIO
YpPaBHEHHM M HeEpaBeHCTB. lIpuMeHeHHe ypaBHEHHMH W HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKHUX 3ajla4 U 3a/1a4 U3 pa3INYHbIX 001acTell HAyKU U peasIbHOM KU3HU.

DOyHKUUHN U TPaPUuKH

OyHkuus, crnocoObl 3amaHus  (yHKIUM. B3auMmHO 0oOpaTHBIE  (QYHKIMH.
Komnozuuusa ¢ynkuuid. I'papuk ¢pyHKUMU. DneMeHTapHble peoOpa3zoBaHusl rpaukoB
(byHKIHIA.

OO6nacTh ompeAeneHUss U MHOXKECTBO 3HadeHMH QyHkumu. Hymu ¢yHkumu.
[TpoMexxyTkn 3HAKOMOCTOSHCTBA. Y&THhie W HeuérHple ¢(yHkuuu. [lepmonnueckue
¢yskuu. [IpoMexxyTkn MOHOTOHHOCTH (pyHKIIMU. MaKCUMyMbl U MUHUMYMBbI (DyHKIIHH.
Haubonpmee n Haumenbinee 3Ha4eHusT QyHKIIMHA HA TIPOMEKYTKE.

JluneliHasi, KBagpaTW4YHAass M JPOOHO-IMHEHHass QYHKIUH. DJIEeMEHTapHOE
WCCIIEZIOBAaHUE U MIOCTPOCHHE X TPAPUKOB.

CrenenHast (QyHKIMS C HaTypaJbHbIM M LEJNbIM IOKa3zareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-0¥ CTENEHM Kak (YHKIMH OOPATHOW CTETIEHU C
HaTypaJbHBIM [TOKA3aTEIIEM.

[TokazarenpHass u Jorapugmuueckas (yHKUMHU, HUX CBOMCTBA M rpaduKH.
Hcnonp3zoBanue rpadukoB GyHKIUHI U1l pelieHus] ypaBHEHUH.

TpuronoMmerpuueckasi OKpyHOCTb, ONPEICICHHE TPUTOHOMETPUUYECKUX (DYHKUIUN
YHUCJIOBOT'O apryMEHTA.

QOYHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEAJIbHBIX Ipolleccax W sABJICHUAX. | paduku
peanbHbIX 3aBUCUMOCTEM.

Havajia MaTeMaTH4eCcKOro aHAJIM3a

[TocnenoBaTenbHOCTH,  CIIOCOOBI  33/JaHUSl  TOCIEOBAaTENbHOCTEH. Meron
MaTEMaTU4YECKOM HMHAYKIMH. MOHOTOHHBIE M OTPAHMYEHHBIE IIOCIEAOBATEIBLHOCTH.
Hcropust BOSHUKHOBEHUSI MAaTEMAaTHUECKOTO aHaIn3a KaK aHajin3a OECKOHEYHO MaJbIX.

Apudmernyeckass U reomeTpuyeckas mnporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH TIe€OMETPHYECKOI
nporpeccur. JIMHEHMHBIM M 3KCIIOHEHUHMAIbHBIM pocT. Hucno e. dopmyrna CIOKHBIX
IIPOLIEHTOB. VCnoyb30BaHNE MPOTPECCHM Ul PELICHUS PEANbHBIX 33134 IIPUKIAIHOTO
XapakTepa.

HenpepsiBHbIE (YHKIMM ¥ UX CBOWCTBA. TOYKM pa3pbiBa. ACUMITOTHI TpaduKOB
¢ynknuii. CBoiicTBa (DyHKUMH HENpepbIBHBIX Ha OTpe3ke. MeToa HHTEepBajoB s
peuieHusi HepaBeHCTB. [IpumMeHeHUEe CBONCTB HENpPEPBIBHBIX (YHKUUN JJIS pEIICHHS
3az1ay.

[lepBass m BTOpass mpou3BoJHbIE (QyHKUMU. OnpenereHue, reoOMETPUYECKUA U
(u3ndecKuii CMbICT MPOU3BOIHON. Y paBHEHUE KacaTelbHON K TpaduKy QyHKIUH.

[TpousBonHbie 3nemMeHTapHbIX (yHkuuid. [IpousBomHas cymMMbl, TPOU3BEACHMUS,
YaCTHOTO U KOMIO3UIIUU (YHKIIHH.

MHoxkecTBa M JIOTHKA



MHoXecTBO, onepanuy HajJ MHOXECTBAMH U UX CBoWcTBa. Jluarpammel Ditnepa—
Benna. IlpuMeHeHNHe TEOPETUKO-MHOXKECTBEHHOIO ammnapara Uil ONMCAHUS peallbHbIX
MIPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO MaTeMaTHYeCKOro oOOBEKTa, CIEACTBHE,
JI0KA3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUS.

11 KIIACC

Yucna u BbIYMCICHUS

Hatypanbubie u nenble ynucna. [IpumeHeHne Npu3HAKOB JIEIMMOCTH LENbIX YUCE,
HauOobIMi o0t nenurens (nainee — HOJl) u Hanmenbinee obrmiee kpaTHoe (janee —
HOK), octatkoB 1o Motysito, anroputma EBkinaa s pemenus 3a1a4 B HeIbIX Yuciaax.

Kommuiekcuble umncna. Anrebpanueckas W TPUTOHOMETpHUYEcKas (OPMbI 3amucu
KOMIUIEKCHOTO uHciia. ApudmeTrueckue ornepanuyl ¢ KOMIUIEKCHBIMU —YHCJIaMHU.
N3o0pakeHrne KOMIUIEKCHBIX YMCET Ha KOOPAMHATHOHW Tuiockoctu. @opmyna Myaspa.
KopHu n-oil crenenu M3 KOMIUIEKCHOTO uucia. [I[puMeHeHne KOMIUIEKCHBIX Yucen s
pemieHust GU3NIECKUX U TEOMETPHUUECKUX 3a/1a4.

YpaBHeHUs1 M HEPABEHCTBA

CucremMa U COBOKYNHOCTh YpPaBHEHMH M HEpPaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CHUCTEMBI-CJIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YPaBHECHHU c ITOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HEPaBEHCTB.

OcCHOBHBIE METO/Ibl PELLIEHUS TOKA3ATEIbHBIX U JIOrapU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELLIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PpELIEHUS CHUCTEM U COBOKYNHOCTEH paldOHAIbHbIX,
UppalOHAIBHBIX, TOKA3aTEIbHBIX U JIOTApUPMUUECKUX YPABHEHUH.

VYpaBHEeHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpumeHeHne ypaBHEHMI, CUCTEM W HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX
3a7a4y M 3a7a4 M3 Pa3IMYHBIX 00JacTeil HayKM M peajbHOW >KWU3HM, WHTEpHpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPaPUKH

I'paduk xommosunmu QyHkuuid. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPIMHATHOU IJIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U TpapuKy.

['pacduueckue MeTobl pelleHus ypaBHeHUN 1 HepaBeHCTB. ['paduueckue meToms
pelieHys 3a1a4 ¢ napaMeTpamMu.

Hcnonb3oBanue rpadukoB  (QyHKUMM Ui UCCIENOBAaHUS  MPOIECCOB U
3aBUCUMOCTEN, KOTOpbIE€ BO3HMKAIOT NPU PELIEHUH 3a7ad U3 JAPYyTUX Y4eOHBIX
MPEAMETOB U PEAIbHOW KU3HHU.

Hauvana maTemaTn4eckoro anajamsa



[IpumeHeHne NPOU3BOJHOM K HCCIEAOBaHUIO (YHKIUA Ha MOHOTOHHOCTh H
skcTpeMyMbl. HaxokaeHue HanOoJbIIero M HAaMMEHbBLIEro 3HAYeHUN HEeNpepbIBHOM
(GyHKUIMU Ha OTpE3KeE.

[IpumeHeHne TPOM3BOJHOM Il  HAXOXKAECHWS HAWIY4YlIEro pELIEHUs B
MIPUKIIAIHBIX 3a/1a4ax, I ONPENETICHUs CKOPOCTH M YCKOPEHHs IPOIEcca, 3aJaHHOTO
bopmyoii nim rpadukom.

[lepBooOpa3Hasi, OCHOBHOE  CBOMCTBO  mepBooOpaszHbix. IlepBooOpasHbie
aneMeHTapHbIX GyHkimid. [IpaBuna HaxoxaeHUs: TEpPBOOOPA3HBIX.

WNurterpan. ['eomerpuyeckuii CMBICH HMHTErpajga. BeluncieHne onpenenéHHOro
uHTerpana nmo ¢popmyne Herotona-Jleitbnuma.

[TpumeHeHue MHTErpana A HaXO0XKAEHUS IUIOMael IUIOCKUX GUryp u o0bEMoB
F€OMETPUYECKHUX TEIL.

[Ipumepsl  pemiennii  auddepeHInaTbHBIX  ypaBHEHUH.  MaremaTudeckoe
MO/JICITMPOBAHNE PEATHHBIX MPOLIECCOB ¢ TOMOIIBIO UG (epeHIINATBHBIX yPaBHEHUI.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKOr0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh TPAXKIAHCKON MO3UIMK OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOIrO OOIEeCTBa, MpPEACTaBIEHUE O MaTeMaTHYECKHX
OCHOBaxX ()yHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP IPakIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHl U JIPYroe), YMEHHE B3aMMOJCHCTBOBATH C COLUAIBHBIMU
WHCTUTYTaMU B COOTBETCTBHUH C UX (PYHKIIUSIMU U HA3HAYCHUEM;

2) NaTpUOTHYECKOr0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh POCCHUICKON TIpakIaHCKOW HUIACHTHYHOCTH, YBaXXEHUS K
MpOILJIOMY M HACTOSIIIIEMY POCCHUMCKONM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKECHUSIM POCCUHMCKHX MAaTEMaTUKOB W POCCHUMCKOM MATEMATUYECKOW UIKOJIbI,
MCIIOJIb30BaHME ITUX JOCTH)KEHUH B JPYTUX HAyKaxX, TEXHOJIOTHUAX, Chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHME JYXOBHBIX LIEHHOCTEM pPOCCHUHCKOro Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO TOBEACHUS, CBA3AHHOIO C MPAKTHUYECKUM
IIPUMEHEHHEM JIOCTMIKEHUM HAyKU WM JI€ATEJIbHOCThIO YUYEHOr0, OCO3HAHHUE JIMYHOTO
BKJIa/Ia B TIOCTPOEHUE YCTOWIMBOTO OYIyIIero;

4) 3cTeTH4€eCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs JCTETUKY MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aay, PEHICHHM, pacCyXIEeHUW, BOCIPUUMYHMBOCTH K
MaTeMaTHYECKUM aCIeKTaM pPa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh yYMEHHS TMPUMEHSITh MAaTEMAaTHYECKHE 3HAHWUS B HMHTEpecax
3I0pOBOTO U 0Oe30MacHOro obOpas3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE MHTaHWE, COAJAaHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
peryisipHas ¢u3nueckas akTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE MPH 3aHITHIX
CHOPTUBHO-03/I0POBUTEIBHOM J1€ATEIbHOCTHIO;

6) TpyA0BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTH TPYIOJIIOOUS, UHTEPEC K Pa3IMUHbIM
chepam mpodeccuOHANbHOW JEATENbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW U €€
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieid mpodeccuu u
pean30BbIBATh COOCTBEHHBIC KU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY OOpa30BaHMIO M CamMOOOpa30BaHHMIO HA MPOTSIKEHUU BCEU KU3HH,
FOTOBHOCTh K AKTMBHOMY YYacCTHIO B PELICHUU MPAKTUYECKUX 3a]a4 MaTEeMaTUYECKOU
HaIIPaBJICHHOCTH;

7) 3K0JI0rM4€eCKOro BOCIIUTAHUSA:



c(hOpMUPOBAHHOCTH KOJIOTHUECKON KYJIbTYypbl, TOHUMAHUE BIMSHHS COIMAIHHO-
HSKOHOMUYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOTHON M COLMATIBHON Cpeibl, 0OCO3HAHUE
rII00aJbHOTO  XapakTepa OJKOJOTHYECKHX NpoOJeM, OpHEHTAlus Ha TpPUMEHEHHE
MaTeMaTUYeCKUX 3HAaHUM JUIs pelleHus 3ajad B OO0JAacTU OKpY’Kalollel cpensl,
TUTAHUPOBAHUE TIOCTYNKOB M OIICHKM MX BO3MOXKHBIX TMOCIEACTBHU U OKPYKAIOIMICH
cpensl;

8) neHHOCTH HAYYHOI0 O3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKW W OOIIECTBEHHOW MPAKTHKH, TOHWUMaHUE MaTEMaTHYECKOW HAyKH Kak
cdepbl 4eTOBEYECKON NIEATEIbHOCTH, TAOB €€ Pa3sBUTHS M 3HAYUMOCTH JUISI Pa3BUTHSA
[UBWJIN3AIMY, OBJIAJCHHUE S3BIKOM MAaTEeMAaTUKH M MaTeMaTHUECKOW KyJIbTYpol Kak
CPEICTBOM  TO3HAHUS  MHpA, TOTOBHOCTh  OCYHIECTBISITh  MPOCKTHYID |
UCCIIeIOBATENbCKYIO IS TEbHOCTh HHANBUAYAIBHO U B TPYTIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIEC YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble 1ornueckmne AeMcTBUSA:

BBIABISATH M XapakKTEpPU30BaTh CYLIECTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
00BEKTOB, TOHSTHI, OTHOUICHUH MEXIy MOHATUSAMU, (HOPMYIHPOBATH OINpEACIICHUs
MOHSTUN, YCTAaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
0000111eH1s U CPaBHEHUS], KPUTEPUU TIPOBOJAMMOIO aHAIN3a;

BOCIIPHHHUMATH, (DOPMYJIUPOBATH U MPEOOPA30BHIBATH CYXKIECHUS: YTBEPAUTEIHHBIC
U OTpUIIATENIbHbIE, €IMHUYHbIC, YACTHBIE U O0IINE, YCIOBHBIC,

BBIABJISAITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOPEYUS B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUSAX, MPEIaraTh KPUTEPUH JIJISI BBISIBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

JIeJIaThb  BBIBOJABI C  KCIOJIb30BAHWEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIFOUYEHHUM, YMO3AKIIOUCHHI IO aHAJIOTUU;

IIPOBOJUTH CaMOCTOSITEIBHO JIOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHHUMN
(mpsiMble M OT TPOTUBHOTO), BBICTpaWBaTh ApryMEHTAllUI0, MPUBOAMUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IBI,

BbIOMpATh CHOCO0 pelieHus yueOHOM 3aiaun (CpaBHUBATh HECKOJbKO BapHAHTOB
penieHwusl, BEIOUpaTh HanOoJiee MOAXOMSINUNA ¢ YU4ETOM CaMOCTOSTEIHHO BBIICICHHBIX
KPUTEPHUEB).

ba3zoBble uccienoBarebCKHe 1eUCTBUA:

UCIIOJIb30BATh  BOMNPOCHI KaK MCCIEAOBATENbCKUM HMHCTPYMEHT IIO3HAHUS,
dbopMyHpOBaTH BOMPOCH], (PUKCHUPYIOIIUE MPOTHBOPEYHE, MPOOIEMy, yCTaHABIMBATh
HCKOMOE U JJaHHOE, (HOPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTHh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHUS, TMpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMu, SIBIICHUSIMH, MPOLIECCAMU;



caMOCTOSITeIbHO (popMynMpoBaTh O00OOIIEHHWS U BBIBOJABI IO peE3yJbTaTam
MPOBEIEHHOTO HAOMIOJCHUS, HCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOIYUYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IICHU;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIpolecca, a TaKXKe BBbIIABUTATh
MIPEATNOJIONKEHHUS O €70 PA3BUTHHU B HOBBIX YCJIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITH Je(DUIIUTHI HHGOPMAIIMHY, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOMPOC
U JUISI pELlICHUs 3aa4H;

BBIOMpaTh HMH(POPMAIMI0O M3 HCTOYHMKOB PpA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH WH(OOPMAIMIO PA3IMYHBIX BUIOB U (GOpM
Mpe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh HMH(POPMAIIMIO, TPEJACTABIATh €€ B Ppa3MYHBIX (QopMax,
WUTIOCTPUPOBATH IpadruecKky;

OIICHWBATh HAMEKHOCTh MH(POPMAIUU TI0 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

O0mennue:

BOCIIPUHUMATh ¥ (HOPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBHM C YCIOBHSMH U
HEeISIMU OOILIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
IIICbMEHHBIX TEKCTaX, JAAaBaTh IOSICHEHHUs I10 XOAY PEIICHUS 3aJadd, KOMMEHTHUPOBATh
IIOJIy4ECHHBIN pE3yJIbTaT;

B XoZe O0OCyXIeHHUs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJsieMbl, pelaeMoi 3ajauud, BBICKA3bIBaTh WJAEH, HALEICHHbIE Ha MOMCK pPELIEHMUS,
CONIOCTABJIATH CBOM CYXKIEHHS C CYXICHMSAMU JAPYIMX YYacTHUKOB JUajora,
0oOHapyKMBaTh Pa3IM4ue U CXOJACTBO MO3UIMH, B KOPpeKTHOU dopme (popmynupoBath
pa3HoIacusi, CBOU BO3PAKECHMUS;

IIPEICTABIATh PE3YyJIbTAaThl PEIICHHA 3aayd, OSKCIIEPUMEHTa, MHCCIEA0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opmMaT BBICTYIUIEHUS C Yy4€TOM 3ajaad
IpE3eHTalMU U OCOOCHHOCTEH ay IuTOPUH.

PerynsiTuBHbIe yHUBepcaJIbHbIE YUueOHbIe 1eiicTBUS

Camoopranusanus:

COCTaBJIATH IUJIaH, AJITOPUTM pEUICHHs 3alaud, BbIOMpATh CIOCOO pEIIeHUs C
y4€TOM HMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAILHBII HHTEJJIEKT:

BJIA/IETh HABBIKAMH TI03HABATEIBHON pPEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUH W MBICIUTENBHBIX TMPOIECCOB, HMX pe3yJbTaToOB, BIAJETh Croco0aMu
CaMOINPOBEPKH, CAMOKOHTPOJISI TMpollecca M pe3yibTaTa pEeUIeHHs MaTeMaTH4eCKOu
3a/1a4u;



MPEABUICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH IPU PEIICHUW 3aa4dH,
BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJCHHBIX OMTUOOK, BBISIBICHHBIX TPYIHOCTCH;

OIICHHBATh COOTBETCTBUE pe3yJbTaTa ILENU M YCJIOBHSIM, OOBSICHITH MPUYMHBI
TOCTIKEHUS WU HEJOCTIKEHUS PE3yIbTaTOB JIEATSIbHOCTH, HAXOIUTh OMIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€SITEIbHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUTyJIbHON pabOTHI
Ipy  pEImIeHWH Yy4YeOHBIX 3ajJad, MPUHUMATh IeIb COBMECTHOW JIEATEIHHOCTH,
IUTAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOThl, pacmpeneniarth BUABI pabdoT,
JIOTOBAapHUBaThCs, OOCYXKIaTh IMpoIecC W pe3yJbTaT paboThl, 0000IIaTh MHEHUs
HECKOJIBbKMX JTIOJCH;

y4acTBOBaTb B TPYNmoBBIX ¢Gopmax paboTel (00Cyx)aeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) ¥ MHBIC), BBIMIOJIHATH CBOIO YacTh pabOTHl U KOOPJIUHUPOBATH CBOU
NEHCTBUS C APYTUMU WICHAMHU KOMAaH/IbI, OIIEHUBATh Ka4yeCTBO CBOETO BKJa/la B OOIIUIA
MPOIYKT IO KPUTEPHSIM, CPOPMYITMPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBUS.

NNPEAMETHBIE PE3YJIBTATBI

K koH1y o6yuenus B 10 kinacce oOyyaronuiics Moxy4uT cienyrolue mpeIMeTHbIe
pe3yabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpammsel yueOHOro Kypca «Ausredpa u
Hayajla MaTEMaTU4YECKOTO aHAIIN3a»:

Yuciia M BHIYUCICHUSA:

CBOOO/IHO  ONEpUpOBaTh MOHATHUSAMH: PALUOHAIBHOE 4YHUCIO, OeCKOHEeuHas
nepuoaudeckas 1pooOb, MPOLEHTHI, UPPALIMOHATIBHOE YUCIIO, MHOKECTBA PallMOHAJIbHBIX
U IEUCTBUTEIIBHBIX YUCEIl, MOlYJIb IEHCTBUTEIBHOTO YNCIIA;

NPUMEHSTh poOU M MPOLIEHTHI JJIsl pPEeUICHUS MPUKIATHBIX 337a4 U3 Pa3iINYHbIX
OTpaciel 3HaHUU U peallbHOM KU3HU;

NPUMEHATh NPUONMKEHHBIE BBIYMCIICHMS, IpaBUia OKPYTJEHUS, NPUKUIKY U
OLICHKY pe3yJbTaTa BBIYMCIICHUN;

CBOOO/IHO ONIEPUPOBATh MOHATUEM: CTENEHb C IIEJIBIM MTOKA3aTesIeM, HCII0JIb30BaTh
NOIXOAITYI0 (OpPMY 3aHMCH JEHCTBUTEIBHBIX YUCEI IS PEIICHUs MPAKTUYECKUX 3a1a4
Y TIPEJICTaBJICHUS 1aHHBIX;

CBOOO/IHO OIEpPHpPOBATh TMOHATHEM: apu(METHUYECKU KOPEHb HATypalbHON
CTEIICHU;

CBOOOJHO ONIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNeM;

CBOOOIHO  ONEpUpOBaTh MOHATHSAMM: JIorapudmMm uucna, JeCITUYHbIE U
HaTypaJIbHBIC JTIOTapUPMBL;

CcBOOO/IHO ONEpUPOBAaTh MOHATUSAMHU: CHHYC, KOCHUHYC, TAaHI€HC, KOTaHI'EHC
YHCJIOBOTO apTyMEHTA;

ONEpUPOBaTh TOHATUAMM: AapPKCUHYC, AapKKOCHHYC M apKTaHI'€HC YHCIOBOIO
apryMeHTA.



YpaBHeHUA U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBaTh TMOHATUSIMU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPAaBHEHHS-CIICIICTBUS, pAaBHOCHUIIHLHBIC HEPABEHCTBA,

OPUMEHATh  PA3JIMYHBIE  METOAbl  PELIEHHs pPalUOHAJIbHBIX M JPOOHO-
paIoHANBHBIX YPaBHEHHUH, TPUMEHSATh METO HHTEPBAJIOB JUIsI PEIICHHUSI HEPABEHCTB;

CBOOO/IHO OINEpPHpOBATh MOHATHSAMHM: MHOTOWIEH OT OJHON TIepeMEeHHOH,
MHOTOWICH C IETbIMA KO3(PQPUIMEHTaMH, KOPHH MHOTOYICHA, NMPHUMEHSTH JEJICHHE
MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera mns pemenus
3a/1ay;

cBOOO/IHO OIEPHPOBATH TMOHATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHMI, MaTpPHUIIA,
OIpeEIUTENb MAaTPULBl 2 X 2 U €ro reOMeTPUUYECKUI CMBICI, UCIIOJIb30BaTh CBOMCTBA
ompeaenuTens 2 X 2 Ans BBIYUCICHHUS €r0 3HAYCHUS, MPUMEHSATh OMPEACTUTENN IS
pEIIeHUs] CHUCTEMBbl JIMHEHHBIX YpPaBHEHWH, MOJIEIUPOBAaTh peallbHblE CHUTYyallMH C
MIOMOIIIBIO CHUCTEMBI JIMHEHHBIX YPaBHEHWH, HCCIENOBATh IMOCTPOCHHBIE MOJETH C
MOMOIIIBIO MaTpPHIL U ONIpeIeIUTENeH, UHTEPIPETUPOBATh MOTYUEHHBIN pe3yIbTarT;

HCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMH ISl IPE0OpPa30BAHMS BHIPAXKECHHUIA;

BBINOJIHATh NPEOOPAa30BAHUS YHUCIIOBBIX BBIPAKEHHUM, COAEpKALIUX CTENEHU C
paIroHATBHBIM ITOKa3aTeIeM;

UCMOJIb30BaTh CBOWCTBA Jorapu(MoB i IMpeoOpa3oBaHusl JorapupMUYECKUX
BBIPAKCHUM;

CBOOO/IHO ONEpUPOBaTH MOHATHAMH: HpPpPALUOHAIbHBIC, IOKa3aTelIbHbIE U
Jorapu(MUYECKHEe YpaBHEHHUS, HAXOAWUTh WX PEIICHUS C TIOMOIIBI0 PaBHOCHIBHBIX
HEePEeX0/I0B WIH OCYLIECTBIISS MPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHe (OPMYIIBI Ui MPeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHU;

CBOOO/IHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHUE, IPUMEHATh
HeoOXoanMble (OPMYJIBI Al  PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHYECKUX
YpPaBHEHUH;

MOJICTUPOBATh PEaTbHbIC CUTYaIlMH Ha SI3bIKE anreOpbhl, COCTABISATH BBIPAXKEHUS,
yYpaBHEHUS, HEPABEHCTBA M0 YCJIOBUIO 3aJaud, UCCIIENOBaTh MOCTPOEHHBIE MOJENIU C
UCTIOJIH30BAHUEM armapaTa anreOpsbl.

DyHKIUHN U TPAPUKH:

CBOOOHO OMEpPUPOBATh MOHATHUAMU: (PYHKIHA, CIIOCOOBI 3amaHus (QYyHKIWH,
B3aUMHO OOpaTHbIe (DYHKIMH, KOMITO3UIUSA (DYHKIUN, Tpaduk (QYHKIIUHU, BBITOIHATH
aIIeMEHTapHBIE TTpeoOpa3zoBaHus rpa@uKoB GyHKINI;

CBOOO/IHO ONEpUpPOBaTh MOHATUSAMHU: OOJACTh OIpENelIeHUss M MHOXECTBO
3HaYeHUH (QYHKINH, HYJTU QYHKIIUA, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CcBOOO/IHO  OMEpUpOBaTh MOHATUAMU: UYETHbIE M  HEu€THbIE  (PYHKLUH,
nepuoandeckue (QYHKIUH, TPOMEKYTKA MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMBl H
MUHUMYMBI (DyHKIIMHU, HanOOJIbIlIee U HaMMEHbIlIee 3HaUeHNe (PYHKIIMH Ha IIPOMEXKYTKE;

cBOOO/THO OTIEPUPOBATH MOHIATHUSAMU: CTETICHHAST (QYHKITUS C HATYPATBHBIM H IIETIBIM
nokaszaTesieM, rpapuK CTENEeHHOM (YHKUMH C HATypajJbHBIM W LEJNbIM IOKa3aTeleM,



rpa@uK KOpHS n-OM CTENEeHM Kak (QYHKIUMU OOpaTHOW CTENEeHH C HaTypalbHbIM
nokaszaTesiem;

OTIepUPOBATh MOHATHIMH: JTHHEWHAS, KBaAPATHIHAS U IPOOHO-THHEHHas (yHKINH,
BBINOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHNE U TIOCTPOCHUE X TPadUKOB;

CBOOOJHO OINEpPUpPOBATH IMMOHATUSMHU: I[OKa3aTelbHas W JorapupmMuyeckas
(GYHKIMH, X CBOMCTBA U rpaUKH, UCIOIB30BaTh UX TPapUKy IJIs pELIeHUs ypaBHEHU;

CBOOOJHO  ONEpUPOBATH  MOHATHUAMM: TPUTOHOMETPUYECKAas  OKPY’KHOCTD,
oIpe/ieNICHHe TPUTOHOMETPUUECKUX (PYHKIIMHA YHCIIOBOTO apryMEHTa;

WCIIOJIb30BaTh Tpaguku (QYHKIUN I UCCIIECTOBAHUS MPOIIECCOB U 3aBUCUMOCTEH
NpU PEIICHWU 3a/ad U3 JPYTHX Y4eOHBIX NMPEIMETOB M PEaTbHON KU3HU, BHIPAXKAThH
(dopMysIaMH 3aBUCUMOCTH MEXAY BEIUUYMHAMU;

Havyana MaTemMaTH4ecKoro aHajiusa:

CBOOO/IHO ONEpUPOBaTh TMOHATUSMHU: apuUPMETHUeCKass M TIeoMeTpUyYecKas
nporpeccusi, OeCKOHeYHO YOBIBAIOIIAs TEOMETPHUYECKAas MPOTPECcCHsi, JHUHEHHBIA W
HKCHOHEHIHUAIBHBIM POCT, (hOpMyJia CIIOXKHBIX HPOLIEHTOB, MUMETh IPEACTaBICHUE O
KOHCTaHTE;

UCIOJIb30BaTh HNPOTPECCHM JJsl PEIIeHUs pealbHBIX 3aJad  IPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEpPUPOBATh MOHATHAMM: IOCIEI0BATENbHOCTh, CHOCOOBI 3aJaHUs
MIOCJIEIOBATENIbHOCTE, MOHOTOHHBIE U OTPAaHUYECHHBIE MOCIIE0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apPOXKACHUS MATEMAaTUYECKOI0 aHAJIN3a KAaK aHajan3a OECKOHEUHO MaJblX;

CBOOOJTHO OMEPHUPOBATH MOHITHUAMHU: HENPEPBIBHBIE (YHKIMH, TOYKHA pa3pbIBa
rpaduka GyHKIIUU, ACUMITOTHI rpaduka GyHKINH;

CBOOOAHO oOIepupoBaTh TNOHATHEM: (YHKUHMSA, HENpepbIBHAs Ha OTpeE3Ke,
INPUMEHSTh CBOWCTBA HEMPEPHIBHBIX (DYHKIMI JJIs1 PELICHHs 3a/1a4;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMH: IEepBasi M BTOpas MPOU3BOAHBIE (PYHKIIHNH,
KacaTenpHas K TpaduKy QyHKINU;

BBIUUCIIATh IPOU3BO/HBIE CYMMBbI, IPOU3BEACHMSI, YACTHOTO M KOMITO3UIMH JBYX
(byHKIHIA, 3HaTh MPOU3BOIHBIC DIIEMEHTAPHBIX (YHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM U (PU3HMUECKUI CMBICI MPOU3BOIHON JAJISl pEeIIEHUs
3ajad.

MHoKecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATh MOHATUIMU: MHOXKECTBO, OTNIEPALIUK HAJ MHOKECTBAMU;

UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Juis ONUCAHMS peasIbHbIX
MIPOIIECCOB U SIBICHUH, IPU PEIICHNH 3a7a4 U3 APYTUX yUIeOHBIX MTPEIMETOB;

CBOOOJIHO ONEPHUPOBATH MOHATHUAMHU: OIpEeNieHHue, Teopema, YypaBHEHHUeE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOrO0 OOBEKTa, J0Ka3aTeNbCTBO, PAaBHOCHIIbHbBIE
yYpaBHEHUS 1 HEPABEHCTBA.

K xoniry o0yuenus B 11 kiacce 00yyaromuiics MOJXYYUT CIEIYIOIINE NPEIMETHBIE
pe3yJbTaThl 10 OTAEIbHBIM TeMaM paldouell mporpaMMbl ydeOHOro Kypca «Anredpa u
Hayajla MaTEMaTUYECKOr0 aHAIN3a»:

Ymucaa v BBIYUCICHUSA:



CBOOOJHO OIEpPUPOBATH MOHATHUAMU: HATYpaJIbHOE M LIEJI0€ YMCIO, MHOYKECTBA
HaTypaJbHBIX M LEJIBIX YNCEN, UCIIOJIBb30BaTh MPU3HAKU JETUMOCTH Lenblx uncen, HO/J
1 HOK HaTypasbHBIX 4KcCel U1 peLIeHUs 3a/1a4, IPUMEHATh anroput™ EBkinuaa;

CcBOOO/IHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJIYJIIO, 3alMChIBATh HATYpPaJbHbIE
YHCJIa B PA3JIUYHbBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOO/IHO OMNEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO W  MHOXECTBO
KOMIUIEKCHBIX YHCeJl, NpPEJCTaBIsATh KOMIUIEKCHbIE 4YHUCIa B anreOpanvyeckol u
TPUTOHOMETPUYECKON (opme, BBINOMHATH apu(PMeTHdecKue ornepauud ¢ HUMH |
n300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATH MOHATHSAMM: HpPpPALUOHAIbHBIE, IOKa3aTelIbHbIE U
Jorapu(MUYECKHEe HEPABEHCTBA, HAXOJIUTh MX PEUICHHS C TOMOINBIO PaBHOCHIIBHBIX
NIEPEXO0B;

OCYUIECTBIISITH OTOOP KOPHEW MPU PELIEHUH TPUTOHOMETPUYECKOTO YPABHEHNS;

cBOOOJIHO ONEPUPOBATh NOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATh
HeoOXoauMble (OpPMYJBI 71l PEUICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO ONEpUpOBaTh MOHATUSIMU: CHCTEMAa W COBOKYIHOCTb YPAaBHEHUH H
HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI M CHCTEMBI-CIEICTBUS, HAXOAUTh pELICHUS
CUCTEMBl U COBOKYIHOCTEW pallMOHAJIbHBIX, HPPALUOHAIBHBIX, IOKa3aTEeIbHbIX U
Jorapu(pMUYECKUX YPaBHEHUHM U HEPABEHCTB;

pemarh paluMoHalIbHbIE, UPPALMOHANIbHBIE, MOKa3aTeNbHbIE, JorapuMuueckue u
TPUTOHOMETPUYECKNE YPABHEHNS U HEPABEHCTBA, COAEPIKALUE MOIYJIA U TapaMETPBI;

IPUMEHSTh TpaduyecKre METOAbI JUIsl pelICHUs] ypaBHEHU U HEPABEHCTB, a TAKKe
3aJ1a4 ¢ rapaMeTpamy;

MOJIEIUPOBATh PEAJbHBIE CUTYallMM Ha SI3bIKE alnreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHUIO 33Ja4H, UCCIIEI0BATh TIOCTPOEHHbBIE
MOJIEIM C MCIIOJIb30BAaHUWEM amnmnapara aireOpbl, HHTEPIPETUPOBATH IOJyUYEHHBIN
pe3ynbTar.

DyHKUMU U rpauKu:

CTpOUTHh TpaduKu KOMOO3UIHMHA (YHKIUHA C TOMOMIBIO  3JIEMEHTAapHOTO
UCCIIEZIOBAHUS M CBOMCTB KOMITO3ULIUH JIBYX (DyHKIUII;

CTPOUTHh TEOMETPHUYECKHE OOpa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIWHATHOMN
IUIOCKOCTH;

cBOOOIHO ONEPUPOBATH MOHATUAME: TPAPHUKH TPUTOHOMETPUUIECKUX (HYHKITHIA;

OPUMEHATh (PYHKIMHU JJI1 MOJICIIUPOBAHUS U UCCIIEI0BAaHUS PEAJIbHBIX IPOIIECCOB.

Havasia MaTeMaTH4ecKOro aHaJIm3a:

UCMOJb30BaTh MPOU3BOJAHYIO Ul HCCIENOBaHUSA (PYHKIMHM Ha MOHOTOHHOCTb U
SKCTPEMYMBI;

HaXO/JUTh HamOOoJblllee W HAaUMEHbIlee 3HAYeHHs] (YHKIMHM HENpEepbIBHOW Ha
OTpE3Ke;



UCIIOJIb30BAaTh IMPOU3BOAHYIO JUISl HAXOXKACHHUS HAaWJIy4yllero pelieHuss B
NPUKIAJHBIX, B TOM YKCJE COLHMAJIBbHO-DKOHOMHUYECKHUX, 3ajadax, JJs OIpeAciICHUs
CKOPOCTH M YCKOpPEHUS Mpolecca, 3aAaHHOro (hopMyJIoi uiu rpadukoM;

CcBOOO/IHO OIEpPHPOBATh MOHATHSAMM: MEPBOOOpa3Hast, ONpeAeNEéHHBIH HHTErpal,
HaXOJUTh NEPBOOOPA3HBIE AJIEMEHTAPHBIX (PYHKIMI U BBIUUCIATH UHTErpaj no Gpopmyiie
Hrrorona-JleliOnuia;

HAXOJUTh MJIOIIA/IN TUIOCKUX (PUTYP U 00BEMBI TN C MOMOILBIO UHTErpaa;

UMETh MPEJCTaBICHHME O MAaTEMaTUYECKOM MOJECJIMPOBAHUMM Ha IpHUMEpE
cocrtaBiieHus qudepeHnanbHbIX YpaBHEHUH;

pemiatb NPUKIAIHBIE 337auyd, B TOM YHUCIE COLUAIbHO-3KOHOMHYECKOTO M
(bu3nUecKoro xapakrepa, CpeICTBAMU MaTEMAaTUYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCEI.
MHuorowiensl. PanimonanbHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
ypaBHEHUH

Oynukiun u rpapuku. CreneHHas QyHKIHS C
L[eJIBIM IIOKa3aTeNeM

Apudmernuecknii KOpeHb N-0il CTENCHH.
HppannonanbHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [TokasarenbHble
YPaBHEHHUS

Jlorapudmmaeckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
TpUroHOMETpUUYECKHUE BBIPAXKEHUS U
YpaBHEHHUS

ITocenoBaTeIbHOCTH U MPOTPECCUH
HenpepsiBable ¢pyHkuuu. [IponsBoanas
IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoJsbHbIe
padoThI

10

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

HccnenoBanmne GpyHKIHIA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Hast 1 UHTETpal

I'paduku TpuroHOMETPUIECKUX (PYHKITUH.
TpuronomeTrpuveckrne HepaBEHCTBA

HppanmonanbHelie, moKa3aTelbHBIE U
norapu(pMHUUECKUE HEPABEHCTBA

KommnekcHsle uncna
Harypasbnsle u niensie yucna

CucreMbl pallioHATbHBIX, HPPALMOHATBEHBIX
MOKAa3aTeIbHBIX U JOTapU(PMUUESCKUX
ypaBHEHUN

3amaun ¢ mapaMmeTpamu

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3ALIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo yacos

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoJibHbIe
padoThI

10

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

10

MHOXeCTBO, oneparuy HajJ MHOKECTBaMHU
U UX CBOMCTBA

Juarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO
arnmnaparta JJis pelieHus 3a1a4
PanmonanbHbie yncia. OOBIKHOBEHHBIC U
JECATUYHBIC TPOOU, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUONUECKUE TPOOH
PanronanbHbie yrcia. OOBIKHOBEHHBIC H
JeCATUYHBIE IPOOU, TTPOLICHTHI,
OECKOHEYHBIE MTEPUOINUECKUE APOOH
[Tpumenenue apobeii U MPOIEHTOB IS
pelIeHus: MPUKIAIHBIX 33/1a4
[Ipumenenue qpoOeit U IPOLIEHTOB TSt
pelIeHUs TPUKIAAHBIX 3a0a4
JlecTBuTenbpHbIC YKcia. PanimonanbHbie U
HppalMOHATILHBIC YHCIIa
ApudmeTnueckue oneparuu ¢

HCﬁCTBHTCHLHBIMH qucjaaMu

Monynb 1eMCTBUTEIBHOTO YUCTIA U €r0
CBOMCTBa

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKUIKA U OLICHKA
pe3yJyibTaTa BBIYMCIECHUN

OCHOBHBIE METO/IbI PEILICHUS LIENbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OcHOBHBIE MCTOABI pCIICHUA LCJIbIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUN H
HEPaBCHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUJIEHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu K03 GuineHTamu.
Teopema Buera

Pelienue cuctem JTMHEHHBIX YpaBHEHUM
Pewienue cucreM JIMHEWHBIX YPaBHEHUN
Marpuiia CuCTEMbI TUHEUHBIX YPABHEHUI.
Onpenenurens MaTpuLbl 2X2, €ro

T€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUMCJIEHUE €r0 3HAUCHUS
Onpenenuresb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYCHUS

[Ipumenenue onpenenuTens s peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Pemienne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemienune npukiagHbIx 3aja4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN
KonrtponsHast padora: "PanmonanbHble
ypaBHEHUsI 1 HepaBeHCTBAa. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIHS, CIIOCOOBI 3aJaHusT QYHKITHH.
Bsanmuo obpatnbie pyHkmn. Kommosurst
byHKIMIA

I'padux GyHKIMN. DIeMEeHTapHbIE
npeoOpa3oBanus rpadukoB GyHKINI

O6unacTh onpeaeneHuss 1 MHOKECTBO
3HaueHnit pynkiuu. Hymu Qyskimm.
[IpomexxyTKH 3HAK MOCTOSTHCTBA

UeETtHbie 1 HEUETHBIE (PYHKITUU.
[epronnyeckue ¢pynkmmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblee 3HAYCHUE
GyHKIMH Ha IPOMEKYTKE

Jluneitnasi, kBaapaTHuHas U APOOHO-
JAUHENHas pyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHne TPaPuKOB ATUX PYHKITUN

DJIEMEHTapHOE UCCIIEI0OBAaHUE U
MOCTpOEHNE TPaPUKOB ITUX PYHKITUN

CremnieHs ¢ LIeJIBIM MOKa3aTesieM. buHoMm



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeneM. buaom
Hrrotona

TeneHHas GYHKLIUI ¢ HATYPAJIbHBIM U
C y y
LEeJILIM IToKa3aTeieM. E€ cBolicTBa u
rpaduk
Kourponbsnas padora: "CreneHuas

p p
¢yukuus. E€ cBoiicTBa u rpadgux"

ApudmeTraeckuii KOpeHb HATYpPaTbHOMN
CTETeHH U €ro CBOMCTBA

Apudmerndecknii KOpeHb HATYpPaTbHON
CTEIIEHHU U ero CBOKWCTBA

[TpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH,
COJIeprKalX CTENIEHU U KOPHU

[IpeoOpazoBaHus YHCIOBBIX BHIPAKECHUH,
COJIepIKalINX CTENCHH U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKECHUH,
CoAEpKaIIUX CTENIEHU U KOPHU

HppaunonansHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS HUPPALlMOHATBHBIX
YpaBHEHUU

Hppanuonanbabie ypaBHeHU. OCHOBHBIE
METO/Ibl PEIICHHS UpPALMOHAIBHBIX
YpaBHEHUU

Uppanuonanbabie ypaBHeHU. OCHOBHBIE
METO/BbI PEIICHNS UPPALMOHATBHBIX
ypaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN



46

47

48

49

50

51

52

53

54

55

56

57

UPPALMOHAIILHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELUICHUH
UppaLMOHATIbHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELLICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

CBoiicTBa 1 rpauK KOPHSI N-0¥ CTETICHU
KaK (PyHKIIMH OOpPaTHOU CTETICHHU C
HaTypaJbHBIM [1OKa3aTelIeM

CaoiicTBa U rpauK KOpHsI N-Oi CTENEHU
Kak (DyHKIH 00paTHOW CTETICHU C
HaTypaJbHbBIM [10Ka3aTeIeM

KontponbHast padora: "CBoiicTBa u rpaduk
KOpHS n-0M creneHu. MppannoHanbHbie
ypaBHEHUA"

CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ cBOMCTBa

CreneHsb ¢ pallMOHAIBHBIM OKAa3aTeIeM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOMCTBA

[TokazarenbHast pyHKIMS, €€ CBOMCTBA U
rpadux

Hcnonbs3oBanue rpaduka QyHKIUN 115
pellIeHUs] ypaBHEHUI

Hcnonp3oBanue rpaduka QyHKIUH 115
peleHust ypaBHEHUI
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62
63
64
65
66

67

68

69

70

71

72

[loka3arenbHble ypaBHEeHUs. OCHOBHBIE
MCTO/bI PCIHICHUS ITOKA3aTCIbHBIX
YpaBHEHUU

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIICHNUS TOKA3aTENbHbIX
YpaBHEHUHU

ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE
METO/bI PELICHMS TOKA3aTEIbHbIX
YpaBHEHUU

KonTponbras padora: "[lokazarenpHas
¢yukuus. [lokasarenbHble ypaBHeHUS"

Jlorapugm umncna. CoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTBa jgorapudpma
Jlorapugm umncna. CoiicTBa jJorapudpma
JlecsTHYHBIE U HATYpaJbHBIE JIOTapU(PMBI
JlecaTu4HbIE U HaTypaJbHBIE JOTapH(PMbI

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
norapudmsl

[Ipeo6pa3oBanue BbIpakeHUI, CoepKaALIUX
J0TapupMBbI

[IpeobpazoBanue BEIpaKEHHIA, COACPIKALIIX
Jorapupmbl

Jlorapudmudeckas GpyHkus, €€ CBOMCTBA 1
rpaduk

Jlorapudmmueckas QyHKIUs, €€ CBOHCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN AT
peleHus ypaBHEHUI

—_— e e
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77
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80

81

82

83

84

Hcnons3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUI

Jlorapudmuueckue ypaBHeHus:. OCHOBHBIC
METOJIbI PEIICHHUs JOTapu(MUUECKUX
YpaBHEHUU

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METObI pEeIIeHUs JJorapu(pMUIECKUX
ypaBHEHUU

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METOBI pEIICHUS JIoTapu(PMUICCKUX
YpaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JorapupMHUUECKUX ypaBHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PEILICHUH
JOrapu(pMHUUECKUX ypaBHEHUN
KontponsHast padora: "Jlorapupmudeckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"
CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

Cunyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIJIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHICIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpy HOCTb,
orpezieNieHue TPUTOHOMETPUIECKIX
(byHKIUI YUCIOBOTO apryMeHTa
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92

93

94
95
96
97
98
99
100

101

102

TpuronomeTpuyeckas OKpy HOCTb,
OIpEECIIEHNE TPUTOHOMETPUUECKUX
(GYHKIUI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKHE (HPOPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKHE (HPOPMYITBI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAXKECHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKECHUIN

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

Pelienne TpUroHOMETpUYECKUX YPaBHEHUH
PewieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pelienne TpUroHOMETpUYECKUX YPaBHEHU N
PewieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pelienne TpUroHOMETpUYECKUX YPaBHEHU N
Pemienne TpuroHOMETpUYECKUX YPaBHEHUN
Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN

KonrponsHast pabora:
"TpUrOHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aIaHU
rnocienoBarelibHOCTE. MeTon

—_ =

—_— e ek e e
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114

115

116

MaTeMaTUYECKON MHIY KLU

MOHOTOHHEIE U OTrpaHUYCHHBIC
IIOCJICA0BATCIBHOCTH. I/ICTOpI/IH aHaJIn3a
OECKOHEYHO MAJIBIX

Apudmerndeckast mporpeccust
['eomeTprueckas nporpeccus
beckoneuyHo yObIBatomiasi reoMeTpuieckas
mporpeccus

Cymma 6eckoHeuHO yObIBaroIei
TE€OMETPUUYECKOH MPOTrPECCUU

JIMHEHBIN ¥ SKCIOHEHIIUAJIBHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLICHTOB
JIMHENHBIN 1 YKCIOHEHIUAJIBHBIN POCT.
Uucno e. DopMyra CI0KHBIX TPOIEHTOB
Hcnonbp30Banue nporpeccuu Ajs peleHus
peaNbHbIX 3a/1a4 PUKIIAJHOTIO XapaKkTepa
KoHnTtponbHas padoTa:
"ITocnenoBaTenbHOCTH U IpOrpeccuu’”
HenpepsiBHbIe GYHKINU U UX CBOICTBA
Touxa pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIUH

CgoiicTBa (GyHKIMI HEMPEPHIBHBIX Ha
OTpE3Ke

CpoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

Meton HUHTCPBAJIOB JIA pCIICHUS
HCPaBCHCTB



117 MGTO,Z[ HUHTCPBAJIOB JIA pCIICHUSA

HEpaBEHCTB

MeToa UHTEpPBAIOB JJI PEIICHUS
HEPABEHCTB

118

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMHI 1S peeHus 3a1a4

IIpuMeHeHre CBOWCTB HENPEPBIBHBIX

120
HKLMH JUI pellieHus 3a1a4
y

121 [TepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMbICIT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIAH

125 VYpaBHeHHEe KacaTebHOU K TpauKy
byHKIMHA

126 [TpousBogHBIC AIIEMEHTAPHBIX (PYHKINN

127 [TpouzBoHBIE AIIEeMEHTAPHBIX (QYHKIIUN

128 [TponsBogHas CyMMBI, TPOU3BENCHNUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIIUN

129 [TponsBogHast CyMMBI, TPOU3BENCHNUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIMH

130 [IponsBoHas CyMMBbl, IPOU3BEACHMUSI,
YaCTHOTO ¥ KOMITO3UIIMU (YHKIIUN

131 Kontponbnas pabora: "[IpousBognas”

132 [ToBTOpeHMEe, 06001ICHNE, CHCTEMAaTU3AIUS



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHKIUn"

Hrorosast KOHTpoJbHAS paboTa
HroroBast KOHTpoNIbHAs paboTa

[ToBTOpeHMEe, 00001IICHNE, CHCTEMAaTH3AIUS
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ara H(ppoBbIE
n/n Tewa ypoxa Bcero Kontposnneie  IlpaxTuieckne fl[?oy‘leHI/lﬂ 261?;1;033Tenbﬂble
padoThI padoTbl pecypenI

[IpuMeHeHne npon3BOHOM K

Hccae0BaHuIo (PYHKIUH Ha 1

MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K

WCCIICIOBAHUIO (DYHKITHI Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenne npou3BOIHON K

UCCIIeIOBAaHUIO (PYHKIUI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHne npou3BOIHON K
uccieoBaHuio GyHKINI Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpumeneHnne npou3BOIHON K

nccieoBaHuIo (PyHKIUH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K

WCCIICIOBAHUIO (DYHKITHI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxaenne HanboIbIIero u

HaWMEHBIIIETO 3HAUCHHUS HEMPEPBIBHON 1
(GyHKIIMY Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO U 1



10

11

12

13

14

15

16

HAaMMEHBIIETO 3HAYEHUSI HENPEPBIBHOM
(GyHKIIMK Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAMMEHBIIECTO 3HAYCHHUS HETIPEPHIBHOM
(GYHKIIMY Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HETTPEPHIBHON
(hyHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

Haxoxneaue HauOoIbIIErO U
HaWMEHBIIIETO 3HAUCHHUS HEMPEPBIBHON
(GyHKIIMY Ha OTpe3Ke

[Ipumenenre npou3BOIHON IS
HAaXO0JICHUs HAWTY4ILIEro pEeHIeHUs B
MPUKJIaAHBIX 3a7a4ax

[Ipumenenne npou3BOIHON IS
HaXO0JKJICHUS HAWTyYIIIero PEIICHUs B
MIPUKJIAIHBIX 3aa4ax

[IpuMeHeHne Mpon3BOJHOM s
OTIpEeJIeTICHUSI CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHoTo GopMyJIIoil uiu
rpagukomM

[Ipumenenne npou3BOIHOM IS
OTIpeJIETICHUSI CKOPOCTH U YCKOPEHUS
IpoLecca, 3a1aHHOro GopMyJIoil uimu
rpagukomM
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22

23

24

25

26

27

28

29

30

31

Kommosutus ¢pyHKIui

Kommosumus ¢pyHkimit

Kommosutus ¢pyHKIui

['eomeTpuueckne 00pa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH
I'eomerprueckue oOpa3sl ypaBHEHHI Ha
KOOPJAWHATHOW IIOCKOCTH

KonTponbnas pabora: "UccnenoBanue
(YHKIMIH C TOMOIIBIO TPOU3BOIHON"
[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

[lepBooOpa3HbIe AeMEHTAPHBIX ()YHKITHIA.
[IpaBuia Hax0XA€HUS IEPBOOOPA3HBIX
[TepBo0oOpa3Hbie N1eMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XICHHS IEPBOOOPA3HBIX
Huterpan. ['eomeTpuyeckuii cMbICI
WHTErpaia

Brluucnenue onpenenéHHoro MHTerpana
o gopmyne HoroTona-JleiiOHuna
Brruncnenue onpenenéHHOro HHTETpaia
o gopmyne HproTona-JIeiiOHuma
[IpumeHeHne nHTErpana 1Jig HaX0XKACHUS
IO IeH TIOCKUX PUTYp

[IpumeHeHne nHTerpana 1 HaX0XACHUS

00BEMOB reOMETPUUECKHUX TEI

[Tpumeps! perenuit uddepeHaIbHbIX
ypaBHEHUH
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36

37

38

39

40

41

42

43

[Tpumeps! pemenuit qudepeHIaIbHbIX
ypaBHEHUNU

MaremaTndeckoe MOCTHPOBaHNE
PEabHBIX MPOIECCOB C MTOMOIIBIO
nuddepeHIMaTbHBIX YpaBHEHUI

KonTponbnas pabora: "I[lepBoobpasHas u
uHTerpan”

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckne GyHKINHU, UX
CBOWCTBA U rpaduKu

Tpuronomerpruyeckue GyHKIUHN, UX
CBOMCTBA U rpauKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U rpaduKu

OT00p KOpHEH TPUTOHOMETPHUYECKIX
YpaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKOI OKPYIKHOCTH

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUUECKHUX
YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYIKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX
YPaBHEHUH C TIOMOIBIO
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49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKON OKPY>KHOCTH
Pemienne TpuroHomMeTpuuecKux
HEpPaBEHCTB

Perienue TpUrOHOMETPHUYECKUX
HEPaBEHCTB

Perienne TpUroHOMETPHUYECKUX
HEPaBEHCTB

Pemienue TpuroHomMeTpuuecKux
HEpPaBEHCTB

Konrponsnas padora: "I'paduku
TPUTOHOMETPUYECKUX (DYHKIIHH.
Tpuronomerpuyeckue HepaBeHcTBA"
OCHOBHbBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/bI PEILIEHUS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHbBIE METO/IbI pEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHbBIE METO/IbI pEILICHUS
JOrapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
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62

63

64

65

66

67

68

69

OCHOBHBIE METO/IBI PEILICHUS
HAPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHEBIE MCTOABI pCHICHUSA
HppallOHAJIbHBIX HCPABCHCTB

OcHOBHBIE MCTOABI pCIICHUS
HppalOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IBI PELLICHUS
HAPPALMOHAIIBHBIX HEPABEHCTB

I'papnueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHUH

I'paduueckue MeToab! pereHus
HMPPALMOHAIIBHBIX YPaBHEHHUU

I'paduueckue MeTo bl peLIeHus
[I0KAa3aTeIbHBIX YPAaBHEHUM

I'padmuueckue MeToab! pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

I'paduueckue MeToab! pemeHus
Jgorapu(pMUUECKUX yYpaBHEHHM

I'paduueckue MeTo bl peLIeHus
JOrapupMHUUECKUX HEPABEHCTB

I'paduueckue MeToab! pemeHus
Jorapu(pMUYECKUX HEPABEHCTB

I'padmueckue MeTOIBI pemICHUS
MOKA3aTeIbHBIX U JIOrapu(PMHISCKUX
ypaBHEHUH

I'paduueckue MeToabI pemieHUsS
MOKa3aTeIbHBIX U JOoTapU(PMIUUECKUX
ypaBHEHUH
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74

75

76

77

78

79

80

81

I'paduueckue MeToabl pemieHUs
MOKAa3aTeIbHBIX U JOTapU(PMUUESCKUX
HEPABCHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX
HEPABEHCTB

Kontponbnas padota: "MpparnmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapU(pMUIECKIE
HepaBeHCTBA"

KommnekcHsble uncna. AnreOpanueckas u
TpUTOHOMETpHUYecKast HOPMBI 3arucu
KOMILIEKCHOT'O YHCIIa

KommekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHUYecKast HOpMBI 3aruch
KOMIUIEKCHOTO YHcClia

ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHCIIaMU
Apudmerrueckue oneparuu ¢
KOMILUIEKCHBIMH YHCIIaMU

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAWHATHOW IIOCKOCTH

N306pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YUCIIa

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMITJIEKCHOTO Yucia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YK CCJI OJIA1
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92

93

94

penieHus GU3NIECKUX ¥ T€OMETPUIECKIX

3a1a4
Kontponbnas padota: "KomruiekcHsie
yucna"

Harypasbnsle u niensie yucna
Harypasnbsble u nensie yucna
[IpuMeHeHne MpU3HAKOB AEITUMOCTH
LEJIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne TPU3HAKOB AEIUMOCTH
nensix yncen: HOJ u HOK

[IpuMeHeHne IPU3HAKOB AEIUMOCTH
nensix yncen: HOJL u HOK

IIpuMeHeHre IPU3HAKOB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOAYJIO

[IpuMeHeHre TPU3HAKOB AETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH
LebIX Yucell: anroput™ EBkinmnaa s
peleHus 3a1a4 B LeJIbIX YUCIax
Konrtpomnsnas padora: "Teopust nenbix
qucen"

Cuctema U COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPaBHEHHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-



CIICACTBUA

OCHOBHEBIE MCTOABI pCIICHUSA CUCTEM U

95 . .
COBOKYITHOCTEH pallMOHANbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
96 COBOKYITHOCTEW MPpaLlMOHATIBHBIX
ypaBHEHUH

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
97 COBOKYIHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IBI PELLICHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
ypaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PpMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMHUECKux
ypaBHEHUH

[IpuMeHeHne cucTeM K PEICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a/1a4 u3

101 Pa3IUYHBIX 00JaCTEe HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOJTYyYSCHHBIX
pe3ynbTaToB

[IpuMeHeHne cuCTeM K PEIIEHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a/1a4 u3

102 Pa3IUYHBIX 00JaCTe HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOJTyYCHHBIX
pe3ynbTaToB
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110
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113

114

115

[IpuMeHeHNEe HEPABEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nM4YHBIX 001acTeil HAYKH U PeaTbHOM
YKU3HM, HHTEpIIPETALUs 0Ty YEeHHBIX
pe3ynbTaToB

Konrtponsnas padora: "Cucremsl
palnMoHaNbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHHUI"

PanmonansHbie YpPaBHCHU C ITapaMETpaMU

PanmonansHble HEpaBEHCTBA C
rnapamMeTpamu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu

WppaumonansHbie ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanmoHaibHbIE CUCTEMBI C
rapaMeTpamu

Iloka3aTenbHblC YpaBHEHUS, HEPABEHCTBA C
napaMmeTpamMu

[TokasaTenpHBIE CHCTEMBI C TApaMeTPaMH
Jlorapugmuueckue ypaBHEHUs,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapupmMuyecKre CHCTEMBI C
napameTpaMu

Tpuronomerpuyueckue ypaBHEHHs C
napameTpaMu

Tpuronomerpuueckre HepaBeHCTBA C
napaMeTpamMu



TpUroHOMETpUUYECKUE CUCTEMBI C
rapameTpamu

116

[TocTpoenue u ucciegoBaHue
117 MaTeMaTHYECKUX MOJIEIEH peaIbHbIX
CUTYalLlMi C IOMOILbIO YPABHEHUN C

napaMmeTpamMu

[TocTpoenue u ucciegoBaHue
118 MaTeMaTHYEeCKUX MOJIEJICH pealbHbIX
CUTYallUi C MOMOIIBIO CUCTEM YpaBHEHUI

C MmapaMeTpaMu

[TocTpoenue u uccnegoBaHue
119 MaTeMaTHYECKUX MOJIEIel pealbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM yPaBHEHUH

C MmapaMeTpaMu

KonTponbhas pabora: "3anauu c

120 .
rapamMeTpamu

121 [ToBTOpenue, 06001ICHNE,
cucTemMarusanys 3HaHuil: "YpaBHeHus"

122 [ToBTOpeHue, o600mIEeHNE,
cucTteMartu3anus 3HaHuil: "YpaBHeHHs"
[ToBTOpenue, o6o0IIEHKE,

123 cUCTeMaTHU3alMsl 3HaHUH: "Y paBHEHUS.
Cucrtembl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE,
cucremarusanus 3HaHuii: "HepaBencrsa"

125 [ToBTOpenue, 060061IeHNE,

cucreMartu3anus 3Hanuii: "HepaBencrsa"

126 [ToBTOpenue, o6o0IIEHKE,



127

128

129

130

131

132

133

134
135

136

cucremarusanus 3HaHuii: "HepaBencraa"

[ToBTOpeHme, 0600IIEeH e,
cucrtemaTusanus 3Hanuil: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IIEHKE,
cucremarusauus 3HaHuit: "[IponsBogHas u
€€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusauus 3HaHuit: "[IponsBogHas u
e€ npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemarusanus 3HaHui: "MHTerpan u ero

npuMeHeHue"
[ToBTOpeHue, 0600IIEeHNE,
cucreMaru3anus 3HaHui: "OyHkuun'

[ToBTOpenue, o6o0IIEHKE,
cucreMartu3aius 3Hanuit: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3Hanuit: "OyHkuun"
HroroBas koHTpoIbHAs paboTa
HTorosast KOHTpOJIbHAs paboTa
[ToBTOpeHme, 0600mIEeH e,

cucTeMaTu3alus 3HaHuM

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

136

10



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

MartemaTuka: anredpa 1 Hayajla MaTeMaTHYECKOT0 aHallu3a, reoMeTpusi. Anredpa u
Havasla MaTeMaTH4eckoro ananusa (B 2 yactsx), 10 kmacc/ Yacts 1: Mopakosua A.T.,
Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; nox penakuuein Mopakosuua
A.T'"., ObmecTBO ¢ orpaHrndeHHON 0TBeTCTBEHHOCTHIO « MOl MHEMO3NHA»
Maremaruka: anrebpa ¥ Hauajga MaTeMaTUYECKOr0 aHalIu3a, reomeTpusi. Anredpa u
Hayaja MaTeMaTh4yeckoro aHanmsa (B 2 yactsx), 11 kmace/ Yacts 1: Mopakosuu AT,
Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa peaakuueit Mopakosuia

A.T'"., ObmecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « MOl MHEMO3NHA»

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Mopakosuu A.T'., Tynpunnckas E.E. Anre6pa n nauana ananuza. KontposbHbie
paboTtsr 10-11 xmacc

Anexcannposa JI.A. Anrebpa u Hauana ananuza. CamocTtosarenabHble paboTsl 11 kmace
Smenxo 1.B., Beicoukuii U.P., Konosanos E.A. EI'D matematuka 06a30BBIH U
npo(UIBHBIN YPOBHU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Enunas xomnexnus LHudpossix O6paszoBarensubix Pecypcos (school-collection.edu.ru)
https://math-ege.sdamgia.ru

https://fipi.ru

https://training.foxford.ru

https://mathus.ru/

http://karmanform.ucoz.ru/index/0-9
https://mel.fm/blog/uts-ludi/84239-188-poleznykh-resursov-dlya-podgotovki-k-yege-i-
oge
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