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IHHOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «AnreOpa W Hadajla MaTEMaTHYECKOIO aHalIM3a» SIBISIETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IporpaMMe CpelHero oOiero oOpa3oBaHUs,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3Y4YEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHE O0YYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUI OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH U JIPYTHX
TUCUUIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaroIiuecs OBJIAJICBaIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaykKu, KOTopas (GOpMYIUpYeT CBOU
JOCTHKEHHS B MaTeMaTH4ecKon (opme.

VY4eOHblii Kypc anreOppl M Hayal MAaTeMaTHYECKOrO aHadn3a 3aKjaj(bIBacT
OCHOBY [IJIi YCIEIIHOTO OBJIQJACHUS 3aKOHAMHM (U3UKU, XUMHUH, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHUIUN pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MIO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIONb30BaTh WX I JajbHEHIero oOpa3oBaHus U B
NOBCEAHEBHOMN XM3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU alreOpbl M MaTeMaTHMYeCKOro aHaliM3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh
YTBEPKJIEHHUS ¢ MOMOLIBIO MHAYKIHUUA U PacCyXAaTh NE€AYKTUBHO, UCIIOJIb30BAThH
00001lIeHHEe W KOHKpETH3alMio, a0CTparupoBaHWE M AHAJIOrWI, (opmMupyer
KpEaTUBHOE U KPUTHUYECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Asnredpa M Hayajla MaTeMaTH4YECKOIO
aHaiM3a» OOyYarOIIMECs IOJY4YaloT HOBBIM OMBIT PEIICHHs NPHUKIAJHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOEHUSI MAaTEMaTUYECKUX MOJIENIEH peallbHbIX CHUTYallUH,
UHTEPNpPETAllMd  TIOJYYEHHBIX  pEIIeHWM, 3HAKOMSTCA C  NpUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBTAIOIITUMUCS MATEMATHIECKUMH OTKPHITHSIMHU U MX aBTOpPaMH.

VYyeOHbIll Kypc 00JafaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIOM,
KOTOpPBI peanu3yercss Kak 4Yepe3 Y4yeOHBIM wmaTepuajn, CrnocoOCTBYIOUIUN
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M dYepe3 crenuduky ydeOHOi
NeSITeNbHOCTH, TpeOyrouell MpOJOIKUTEIbHOM  KOHIICHTpAlMd BHHUMAaHU,
CaMOCTOSITEIIbHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJYYEHHBIH pe3yJIbTar.

B ocHoBe MeToanku oOydeHus anredpe U HayajlaM MaTeMaTUYECKOro aHaIu3a
JISKUT IeATEeIbHOCTHBIA MTPUHITUT OO YUCHHSI.

B ctpykType yuebHoro kypca «Anredpa u Hayajia MaTeMaTHUYE€CKOIr0 aHaJIN3a»
BBIICJIEHBI  CIEAYIOIIME COAEpPkKATEIbHO-METOANYECKUE JuMHUU: «Yucna wu
BbluHcleHus», «DyHkun u rpadukmn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHainu3a», «MHoXecTBa U Jiorhka». Bce OCHOBHbIE
COJIepKATEIbHO-METOANYECKUE JIMHUM HW3Y4aloTCsl Ha NPOTSHKEHUM [JBYX JIET



oOy4eHHs Ha YPOBHE CPEHEro 001ero oopa3oBaHusl, ECTECTBEHHO JTOMOHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH U pa3ienamu. JlaHHbli yueOHbIi
KypC SIBIISIETCSI MHTETPATUBHBIM, TOCKOJBKY OOBEIUHSET B cebe comepikaHue
HECKOJIbKMX MaTeMaTHYECKUX AUCLMIUIMH, TaKHMX Kak anreopa, TPUTOHOMETpUs,
MaTeMaTUYeCKUI aHaINu3, TEOPUsI MHOXKECTB, MaTeMaTU4yecKas Joruka u npyrue. [1o
Mepe TOro Kak oOydaroiuecsl OBJIaIeBalOT BCE Oosiee MMUPOKUM MaTEMATHUYECKUM
amnmapaToM, y HUX TOCTEI0BaTENbHO (HOPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHUECKYI0 MOJI€Nb pEAJbHON CHUTyalluM, HPUMEHATHb 3HAHUf,
NOJY4YEHHbIE NPU H3YYEHHHM Y4EeOHOro Kypca, JUIsl pELIEHHs CaMOCTOSTENbHO
chopMyIUpPOBAaHHON MaTEeMAaTUYECKOM 3a7aud, a 3aTeM HHTEpPIPETHPOBATh CBOU
OTBET.

ConepxxarenbHo-MeToAMYeCKass JUHUS «Yucina W BBIYMCICHUS» 3aBEpIIAET
(opMuUpOBaHHE HABBIKOB HCIOIb30BaHUSI IEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaToO Ha ypOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpennero obiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss  (QOPMUPOBAHUIO  HABBIKOB
palMoOHANTBHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B CE0S MCIIOIB30BAHUE PA3IAIHBIX
dopM 3amucu uyMcia, YMEHHUE JeJaTh NPUKHUIKY, BBINOJHATH NPUOIMKEHHbBIE
BBIUMCIICHHS, OLEHUBATh YHUCIIOBBIE BBIpAXKEHHs, pabOTaTh C MaTeMAaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYalolIMMCsI MHOXKECTBAa HATypaibHBIX, IEIbIX,
palMOHANBHBIX W JCHCTBUTENBHBIX  YWCENI  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcCell. B KakaoM M3 3TUX MHOXECTB paccMaTpUBaIOTCS
CBOMCTBEHHbIE €My crheuupuyecKkue 3aJadd M OIEepaluu: JIeIeHHE Haleno,
OIEpUPOBAHUE OCTAaTKAMM HAa MHOXECTBE LENbIX 4YHCEeT, OcOoOble CBOMCTBA
palMoOHANTBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(pMEeTUIECKUE Omeparium, a TaKxKe
M3BJICUCHNE KOPHS HATypajbHOW CTEIEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mociienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCHOJIB3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSIMU MX MPUMEHEHHS ISl PELICHUs pa3iuvHbIX 3ajad
dopmMupyeTcsi mpeAcTaBlIeHne O €IUHCTBE MATeMaTUKH KaKk HayKH W €€ POJiH B
NOCTPOEHUU MOJIeNIel pealbHOr0 MHpa, IIUPOKO HCIMONb3YIOTCS 0000LIeHuE U
KOHKpETH3alHs.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEaIM3yeTCs Ha MPOTSIKECHHH BCETO
o0yueHusi Ha YPOBHE CpEIHEro oOHIero oOpa30BaHHsA, MOCKOJIbKY B KaxJI0M
pasnene IlporpamMmel MpenycMOTpPEHO pELIEHUE COOTBETCTBYIOUIMX 3anady. B
pe3ynpTaTe OOydaroluecsl OBJAJEBAIOT PAa3jMYHBIMM METOJAMU  PpEIICHUS
palMoOHANbHBIX, HUPPAIMOHANBHBIX, [OKA3aTENbHBIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TaKke 3ajad,
cojepkamux mnapamerpel. llodydyeHHble yMEHHS LIMPOKO HCHOJB3YIOTCS IpHU
UCCIIeIOBaHUU (YHKIUI C TIOMOILbIO NMPOU3BOJHOM, NMPU PELICHUH MPHUKIAIHBIX
3a/a4 U 3a]a4 Ha HaXOXKJIECHUE HaHOOJBIINX U HAMMEHBIINX 3HAYCHUN (PYHKIIHH.



JlanHas comepikarenbHas TUHUS BKIIIOYAEeT B ceOs Takke (HOpMUPOBAHUE YMEHUN
BBINIOJHATE  pacu€Tel 1o  (QopMynaMm, mNpeoOpa3oBaHUsl  palMOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKXKe BbIpaKEHUH,
collepKallluX cTerneHu W Jorapudmel. brarogaps uzydeHuro aiareOpandeckoro
MaTepualia IpOUCXOUT ajdbHEHIIIee Pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIUICHUST 00ydarommxcsi, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHUIM,
paboThl ¢ CHUMBOJIBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJIE PABEHCTB M HEpaBEHCTB. AlreOpa npesaraer 3ppexkTuBHbIC
UHCTPYMEHTHI [JI1 PEIICHUsI NPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HATJSIHO IEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeToanueckass JuHug «DyHKUMM U rpaduKu» TECHO
NeperieTaeTcs ¢ JIPYrdMU JIMHUAMH Y4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCIJIENOBATEIBHOCTh U3yUEeHUsI MaTepuana. M3yueHne creneHHou,
MOKA3aTebHOMN, JOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKITHM, MX CBOHCTB
U rpauKOB, UCIOIb30BaHUE (PYHKIMI ISl peuieHus 3ajad u3 ApYrux y4yeOHbIX
MPEIMETOB U PEAIbHOM KU3HU TECHO CBA3AHO KaK C MATEMAaTUYECKUM aHAJIU30M,
TaKk M C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOoM Oosbilioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJIamMu 3aBHCHUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEA0BaTh IMOJYyYEeHHbIE (DYHKIUU, CTPOUTH UX
rpaduku. Marepuai 3Toil cojepkaTenbHON JIUHUY HAIIEJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJIIOIIMX BbIPAXKATh 3aBUCUMOCTH MEX1Y BEIUYMHAMHU B Pa3JIUYHON
dbopme: aHanUTHYECKON, TpaduuecKkoii u ciioBecHOW. Ero n3ydenne crmocoOCTByeT
Pa3BUTHUIO AJNTOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3AILNH, UCTIOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHasg nuHUs «Hadana MaremMaTH4ecKOro aHaiu3a» I03BOJISET
CYIIECTBEHHO PAaCIMPUTh KPYr KaK MaTEMAaTUYECKUX, TaK U NPUKIAJHBIX 3a7a4,
JOCTYMHBIX OOYYaIOIIUMCS, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, ONpeAensiTb MX HAauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TEN, HaXOAUTh CKOPOCTU U
YCKOpeHUs TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEalbHbIX CHUTYallHi,
MO3BOJISIET HAXOAUTH HAWJTYUIIIEE PEIICHUE B IPUKJIAAHBIX, B TOM YHCJIE€ COLUAIIBHO-
SKOHOMHYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTHUYECKOr0 aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATbHO-JIOTHYECKOTO M KPEATHBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHA pPAclO3HABaTh TPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HAyKe, TEXHUKE U UCKycCcTBE. O0yUaromuecs: y3HaloT O BbIAAIOIIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJ€ PAa3BUTHUA MAaTEeMaTUKH Kak HayKu, U 00 uX
aBTOpax.



CopeprxaTenbHO-METOANYECKass TUHUS «MHOXECTBa | JIOTHKa)» BKIIIOYAET B
ceOsl DJIEMEHTHl TEOPUHM MHOXKECTB W MaTEMaTHYECKOH JIOTHKU. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS IPOHNU3BIBAIOT BECh KYpC IIKOJIBHOW MaTEeMaTHKH
U TpeljararoT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pPa3zeiibl
MaTeMaTUKH U €€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BaxHO 1aTh
BO3MOXHOCTh OOyYaromeMycss IOHHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJISl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruMm BaXHBIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT MpHU3HATh
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBaHUW ¥ CIEJOBaHUE OMPEACIEHHBIM
MpaBWIaM  TOCTPOCHHSI  JIOKA3aTeIbCTB.  3HAKOMCTBO  C  3JeMEHTaMU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIIIJICHUS
00y4Yaromuxcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKHUX
npaBmi, POPMUPYET HABBIKK KPUTHUUECKOTO MBITUICHHS.

B yueOHoM Kkypce «Anrebpa W Hayajlla MaTEMaTUYECKOro aHalu3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI0 MOJEIMPOBAHHUS, KOTOPbIE MPU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHHUS MOJIETIEH peaTbHBIX
CUTyaIlllii, WMCCIEAOBAaHUS JTHX MOJCICH C TOMOINBI0 ammapara ainreOpsl u
MaTeMaTUYeCKOr0 aHajiu3a, HWHTEPIIPETAIllMi TOJYyYCHHBIX pe3yJabTaToB. Takue
3aJIaHMs BIUICTCHBI B KaXKJIBIH W3 pa3JieoB MPOTrPaMMBI, TTOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJB3YETCs I PelIeHHs MPUKIaAHbIX 3anad. [lpu
pEIICHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydJaroniuecss  pa3BUBAIOT
HaOJIOAATEIbHOCTh, YMEHHE HAaXOIWTh 3aKOHOMEPHOCTH, aOCTparmpoBaThCs,
UCIIOJI30BaTh  AHAJIOTMIO, 0000IIaTh M KOHKPETU3UPOBaTh  MpoOJieMy.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHHS MPUKIAIHBIX 3a7a4
OpraHu3yeTcs B MPOIIECCE U3YyUEHHUS BCEX TeM yd4eOHOro Kypca «Anredpa u Havasna
MaTEeMaTUYECKOT0 aHaTTN3ay.

Ha wusydenne yueOHOro kypca «Anrebpa M Hayajlia MaTEMaTHYECKOTO
aHaiu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 JacoB (4 4aca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Yucna v BIYUCICHUA

Pammonanpabie uncia. OOBIKHOBEHHBIE W JIECATUYHBIC IPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoandeckue Apodu. [lpumenenue apoOeld M TPOLEHTOB ISt
peuieHns NpUKIaaHbIX 3a7a4 U3 Pa3InYHbIX OTpaciei 3HAaHUN U PEaIbHOM KU3HH.

JlelictBuTenbHble 4ucaa. PanuoHanbHble W UPpPALNMOHAIBHBIE YMCIA.
Apudmernueckue  onepandd € JCHCTBUTENBHBIMH  YHclIaMu.  Moayib
JEHCTBUTENBHOrO YKClIa U ero cBoMcTBa. IIpuOamkEHHbIE BHIYMCICHHS, TIPABUIIA
OKPYTJICHHUS, IPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUIA.

Crenenb ¢ uenbiM mnokaszareneMmM. bunom Hberotona. Hcnonb3oBaHue
noAXosend (OpMbI 3aMUCH JEHCTBUTENBHBIX YUCEN JJISI PEIICHUS] PAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JAaHHBIX.

ApudmMernyeckuii KOpeHb HATYpaJbHOM CTENEHU U €Tr0 CBOICTBA.

CreneHb € palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEACTBUTEIIBHBIM MMOKA3aTEIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsTuuHble M HaTypajabHbIE
Jorapu@mel.

CuHyc, KOCHMHYC, TAHT€HC, KOTAaHI'€HC YHCIOBOIO apryMEHTa. ApPKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHHMS U ypaBHEHHUs-ciiencTBUs. HepaBeHCTBO,
pelIeHrne HEpaBEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI 1IENIBIX U APOOHO-PAIIMOHAIIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW NEpeMEHHOW. JleleHue MHOrodjeHa Ha
MHOTOYJIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHs ¢ neasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTENIEHU U KOPHHU.

HppannonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
UPPALMOHAIBHBIX YPABHEHHUIA.

ITokazarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PEIIEHUSI MOKA3aTEIIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHUH, COAEPKALIUX JIOrapu(MBbI.

Jlorapugpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIbL. ITpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUM. PellleHne TpPUroHOMETpUIECKUX YPABHEHUM.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JMHEWHBIX
ypaBHeHUU. OnpeaenuTenb MaTPULIbI 2X2, €ro TEOMETPUUYECKUN CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYE€HUS, NPUMEHEHUE OINPEACIUTENS I PELICHHUS CUCTEMBI
JVUHEHUHBIX ypaBHEHUU. PemeHune NpUKIagHBIX 3aJady C I[OMOUIBIO CHUCTEMBI
JIMHEMHBIX ypaBHEHUU. VcciienoBanre mMoCTPOCHHON MOJENU C IMOMOIBIO MaTPHULL
U ONPENIECIIUTEIIEH.

[TocTpoeHne maTeMaTUyeCKUX MOJENEH PEAJTbHOM CUTYallMH C IOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpMMeHeHHe ypaBHEHWII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/a4 U 3a/1a4 U3 Pa3INYHBIX 00J1aCTe HAYKU U peaTbHOU )KU3HHU.

DOyHKUNH U Tpadukn

OyHkus, crnocodbl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Kommnozumms  gynkiuit. 'paduk  QyHKmu. nemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB HyHKIIHIA.

Ob6nacTp ompeneneHus U MHOXKECTBO 3HaueHU Qynkumu. Hymm QyHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UéTHbie M HeuéTHble pyHKuMU. [leproguueckue
¢ysakiuu. IIpomMeXyTKM MOHOTOHHOCTHM (PYHKIIMU. MaKCUMyMbl U MHUHUMYMBI
dbynkiuu. Hanbomnpiiee n HauMeHbIee 3Ha4eHus1 QYHKIIMHA HA POMEXYTKE.

JluneitHasi, KBaapaTuyHass W APOOHO-TMHEHHAs (QYHKIMH. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE X IPaPUKOB.

Crenennas QyHKIMS ¢ HATypaJbHBIM U IENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-Oi CTENEHU KaK (PYHKIIMU 0OpaTHON CTENEH!
C HATYPAJIbHBIM I10KA3aTEIIEM.

[lokazaTtenbHass u jorapupmuyeckas (GyHKUMHU, UX CBOMCTBA M TpaduKu.
Wcnonb3oBanue rpa@ukoB GyHKIMM 17151 pellieHrs ypaBHEHUH.

TpuroHoMerpruyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIHI YUCIIOBOTO apryMEHTAa.

QOyHKIMOHAJIIBHBIE 3aBUCUMOCTH B PpEAJbHBIX IPOLECCAX W SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOro aHajamsa

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCIENOBATENLHOCTEH. MeToxn
MaTeMaTUYECKOW MHAYKINH. MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEA0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHUS MAaTeMaTUYECKOI'0 aHalM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudpmernueckas U reoMeTpuuecKas mporpeccu. beckoHeuyHo yObIBaromas
reomeTrpuueckasi nporpeccusi. CymMmma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUYECKOM
pOrpeccuu. JIMHEUHBIN U YKCITOHEHIHMAIBHBIN POCT. Huncio €. PopMyia CI0KHbBIX
npoueHTOB. Mcnonp30BaHWE TNPOrPECCUMU I PELICHHUS pealbHbIX —3a/ad
MPUKIIATHOTO XapakTepa.



HenpepriBHble (QyHKIMM U HUX cBoOWcTBAa. TOUKM pa3pbiBa. ACHUMMTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (YHKUMHA HENpEephIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB JUIsl pELICHUs HepaBeHCTB. [IpuMeHEeHue CBOWCTB HENPEPBIBHBIX
(yHKUMIA U1l pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKUi u
(pU3MYECKUI1 CMBICT IPOU3BOIHOM. Y paBHEHUE KAaCaTEIbHON K TpaduKy (PyHKIUH.

[IpousBoaHbIE  ANEMEHTapHbIX  (YHKIUH. [IpousBogHass  CyMMBlI,
NPOU3BEIEHUS, YACTHOIO ¥ KOMIO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIlepallid HaJ MHOXKECTBAMM M HX CBOWCTBA. Jlnarpammel
Oiinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO amnmapara s
ONMCAHMS PEANbHBIX MPOLECCOB M SABJICHHUN, IPU PEIICHUM 3aJad U3 APYTHUX
y4eOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KIIACC

Yucua 1 BIYMCICHUSA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JEIUMOCTH LIEJIbIX
yuces, HauOonmbmuik oOumi nenurtens (manee — HOJl) m HamMeHsbliniee oOiee
kpatHoe (ganee — HOK), octaTkoB o moay:ito, anropurma EBkinuaa 1uis pereHus
3a/1a4 B LENbIX YUCTAX.

Kommekcuble uucna. AnreOpaumdeckass U TpUTOHOMETpUYeckas (HOpMbI
3aMiCH KOMIUIEKCHOTO 4YHclia. ApudMETUYECKHe OIepanuu ¢ KOMIUIEKCHBIMU
guciiamu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. Kopau n-oi creneHu u3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMIUIEKCHBIX YHCEI JIJIs perieHus: PU3nuecKrux U TEOMETPUUECKUX 3a/1au.

YpaBHeHUs] M HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  IMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBEHCTB.

OcCHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX U  JIOTApUPMUIECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
MppalOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C MapaMeETPaMHU.



[Iprmenenne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U peasIbHOW JKU3HU, UHTEPIIpETalus
NOJIYYEHHBIX PE3yJIbTaTOB.

DYyHKIUN U TPaPUKU

I'padpux xommosurmu Qyukmuii. ['eomerpuueckue o0pa3bl ypaBHEHHA U
HEPABEHCTB Ha KOOPAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHU, UX CBOMCTBA U IpadUKy.

I'paduueckue meTonpl pelieHus ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PELICHUA 3a71a4 C TapaMeTPaMHU.

Ucnonw3oBanue rpadukoB ¢GyHKIMN JJIs HCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbl€ BO3HHUKAIOT MPHU PEUICHUHU 3aJad U3 APYrHX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HU.

Havyasa MmaTeMaTH4€CKOr0 aHAJIN3a

[IpumeHeHre MPOU3BOIHOM K MCCIIEAOBAHUIO (YHKIMIT HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. Haxoxnenre HanbobIero 1 HAMMEHbLIEro 3HaYEeHU I HEeNPEepbIBHOU
(yHKIIMM Ha OTPE3KE.

IIpumeneHne NPOU3BOAHOM JUIA HAXOXKACHUSA HAWIY4dIlero peLICHUs B
IIPUKJIAIHBIX 3a/1a4dax, [ OIpPEACIIEHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3a71aHHOTO (hOPMYJIOM WK rpaduKoM.

IlepBooOpa3Has, OCHOBHOE CBOICTBO nepBooOpa3HbIX. llepBooOpa3Hbie
aneMeHTapHbIX pyHkuuid. [IpaBuia HaxoxaeHUS IEpBOOOPa3HBIX.

Nuterpan. 'eomerpuyeckuil CMBICI HHTETpaa. Beraucnenue onpeneaéHHoro
uHTerpaia no ¢popmyne Hetorona-Jleitouuiia.

[IpumeHeHne uHTErpajia AJid HAXOXKICHUS IUIOMIAJed IUIOCKUX (uryp u
00BEMOB F€OMETPUUECKUX TEJ.

[Ipumepsr pemennid auddepeHIaNbHbIX ypaBHeHUH. Marematuueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLIECCOB C NOMOLIBI  Au(depeHIranbHbIX
YPaBHECHUM.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

1) rpaxIaHCKOr0 BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOT' O YJI€HA POCCUMCKOT0 O0IIECTBA, TPEACTABIECHUE O MATEMATUUYECKUX
OCHOBaxX (DYHKIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOUEAYP
rpaXIaHCKOro  obOmiectBa  (BBIOOpPBI,  ONpPOCBI U JIPYyroe),  yMEHHUe
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUUCKON TPa)TaHCKON HIEHTUYHOCTH, YBAKEHHS K
IPOLIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIOIB30BaHUE O3THUX JIOCTMXKEHHUM B JPYrMX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, chOPMUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHUS, 3THUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U JAESTEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIHOYash 3CTETUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUIEHUH, paCCyKIEHUI, BOCHIPUUMYUBOCTD K
MaTEMAaTUYECKUM aclleKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb yMEHHUS MPUMEHSATH MATEMAaTHUUYECKUE 3HAHMUS B
MHTEpecax 3JI0pOBOro 1 0e30MacHOro oopasa K1U3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (30POBOE MHUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryispHas (GusuvecKkass aKkTUBHOCTH), (PM3HUUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS

FOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIO0OUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHATILHON  JCSITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMHU, YMEHUE COBEPIIATH OCO3HAHHBIM BBIOOD
Oynymiedt npodeccud W peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM0o0Opa30BaHUIO HA TMPOTSHKEHUU BCEW KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaMpaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh  JKOJOTMYECKOH KYJIbTYPHl, ITIOHUMAHHE BIUSHUS
COIMAIbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpenbl, OCO3HaHUE TII00AILHOTO XapaKTepa IKOJIOTUUECKUX MPoOJIeM, OpUCHTAIUS
HAa TIPUMEHCHHE MaTEeMaTHYECKWX 3HAHWN JUIS pelieHus 3agad B 00JacTu
OKpYyXaromiel cpeapl, IJIAHUPOBAHME IIOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JIJIsi OKPY>KAIOLIEe Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMAaHHE MaTeMaTHIECKON
HayKH KakK cepbl YEIOBEUECKON AEATEILHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISl pa3BUTHUS IUBWIM3ALIMK, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTUYECKOU
KYJIbTYpPOU KaK CPEJCTBOM MMO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO
U HCCJIEIOBATEIbCKYIO ACATEIbHOCTh UHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE TeHCTBHS

Ba3oBble Jjoruueckue JeMicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBECHHBIC MPHU3HAKA MaTEMaTHUYCCKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIY TOHATHIMHU, (POPMYIHPOBATH
OTpeieNieHHs] TIOHATUM, YCTaHABJIMBAThH CYIIECTBEHHBIN MpPU3HAK Kiaccudukaiuu,
OCHOBaHWsI /711 0000IIEHHs M CPAaBHEHMSI, KPUTEPUHU ITPOBOJIUMOT0 aHATN3A;

BOCIIPHHMMATh,  (OPMYJIUpPOBaTH W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC ¥ OTPHUIIATEIIbHBIC, CIMHUYHBIE, YaCTHBIE M OOIIKE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX U YTBEPKICHHSIX, MpEIaraTb KPUTEPUU IS
BBIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

JIeNIaTh BBIBOJABI C WCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUI
(MpsIMBIE U OT MPOTHBHOTO), BEICTPAUBATh APTYMEHTAINIO, IPUBOIUTEH MPUMEPHI 1
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHSI M BBIBOJIBI,

BBIOMpATh CMOCO0 perieHus ydeOHOW 3amaud  (CpaBHMBATh HECKOJBKO
BapUAHTOB pPEIICHUS, BRIOUPATh HAanOOoJIee MOIXO AN C YIETOM CaMOCTOSITETEHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebcKue 1eiicTBUS:



HCIIOJIB30BaTh BOIPOCHl KaK HCCIEIOBAaTEIbCKUI HHCTPYMEHT IIO3HAHUS,
(GopMynHpoBaTh  BOOPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIIEeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUPOBATH TUIOTE3Y, APTryMEHTHPOBATH
CBOIO MTO3UIIMIO, MHCHHE;

POBOJIUTH CAMOCTOSITEJIbHO CIUIAHMPOBAHHBIM 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHUYECKOro 0ObEKTa, SIBICHHUS, MPOLIECCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, POLECCAMU;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI 1O pE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HCCIENOBaHUS, OLIEHHWBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJOB U 000OIIECHUIA;

OPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIPOLECCa, a TaKKe BbIABUTAThH
MPEINOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmeii:

BBISIBIIATH JMe(UIIATHI MHPOPMAIUU, JaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BONPOC U JJIsI pELICHUs 3a]1a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PA3THYHBIX BUJIOB U (popm
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBATh HH(POpPMAIIMIO, MPEJCTABIATh €€ B pa3iudHbIX (opMax,
WLTIOCTPUPOBATh Tpaduuecku;

OILICHUBATh HaAEKHOCTh uHbopMaIu () CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHBIC Y4eOHbIe 1eHCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (DOPMYJIHPOBATh CYKAECHHS B COOTBETCTBUU C YCIOBUSMHU U
LEJIIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U TNHCBMEHHBIX TEKCTax, JaBaTb IOSCHEHMS II0 XOAY pELICHUS 3a7adH,
KOMMEHTHPOBATH MOJYYEHHBIN PE3yNbTaT;

B XOZ€ OOCYXJI€HHUsI 3a]1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBlI,
npoOJjieMbl, peniaeMol 3aJaud, BbICKA3blBaTh MHJIEM, HAIEJIEHHbIE Ha IOMCK
pelIeHns, COINOCTABIIATh CBOU CYXICHUSA C CYXICHHUAMHU IPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYM€ M CXOJCTBO IMO3ULMUN, B KOPPEKTHOU (opme
(opMyIMpOBaTh Pa3HOIIIACHsI, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEUICHUS 3a1a4d, YKCIIEPUMEHTA, UCCIECAOBaHMs,
IPOEKTa, CaMOCTOSITEIIbHO BBIOMpATh (QoOpMarT BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EHTALMU U OCOOEHHOCTEHN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIEe 1elCTBUSA
Camoopranuzanus:



COCTaBJIATH IJIaH, aJITOPUTM PEUICHUS 33/Ja4uH, BIOMPATh COCO0 pelIeHus ¢
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUIEHUN C y4ETOM HOBOM MH(MOpMaLUK.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIBHOW  pEeQUIEKCMHM KaK  OCO3HAHMUS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKHU, CAMOKOHTPOJSI Mpolecca M pe3yibTaTa peuieHus
MaTeMaTUYECKOH 3a1a4H;

IOPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh IIPH PELICHUM 3a/1ayH,
BHOCUTbH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JTAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBIACHITH PUUNHBI
JOCTHKEHUS WM HEAOCTH)KEHUS pe3yNbTaToOB AESITEIbHOCTH, HAXOAUTh OLUINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJIbHOCTD:

NOHMMATh M MCIOJB30BaTh MPEUMYIECTBA KOMAaHIHON M WHAMBHUAYaJIbHOM
paboThl TpU pelIeHWH Y4eOHBIX 3ajJady, NPUHUMATh 1EJdb COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHHU3alUI0 COBMECTHOM pPabOThI, pacrpeneisiTh
BU/JIBI pa0OT, 1IOrOBapUBaTHCS, 00CYXAaTh MPOIECC U pEe3yJbTaT padoThl, 00001IaTh
MHEHUSI HECKOJIbKUX JTIOJIEH;

y4acTBOBAaTh B TPYMMOBBIX (opMax paboThl (00CykIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIIOJIHATH CBOKO YaCTh pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTUMH YI€HAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0O BKJIaa
B OOmMH TPOAYKT MO KpPUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICUCTBUSI.

NPEJMETHBIE PE3YJIBTATBI

K konmy obOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
NpeIMETHbIE PEe3yJbTaThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTEMaTUYECKOI0 aHaJIU3a:

Yucia 1 BBIYMCTICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHSTHSIMHU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuouveckas JapoOb, TPOIEHTHI, HPPAIMOHATHLHOE YHCIO0, MHOXECTBA
pallMOHANIbHBIX U JACHUCTBUTEIbHBIX YUCE, MOIYJIb JEHCTBUTEIHHOIO YUCA;

NPUMEHATh JPpOOM W TPOLEHTHI ISl pEelIeHUs NPUKIATHBIX 3a7ad U3
PA3JIUYHBIX OTPACIIEH 3HAHUM U PEATTbHOU )KU3HU,

NPUMEHATH NMPUOINAKEHHBIE BEIYUCICHUS, IPABUIIA OKPYTJICHHUS], IPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCICHUN;



CBOOOJHO OMNEpPUPOBaTh TMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
MCITOJIb30BaTh MOAXOAANIYIO (POPMY 3alKMCH AEUCTBUTEIBHBIX YUCEN JJI PELIECHUS
NPaKTUYECKUX 3a]1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOO/IHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PAllMOHAIBHBIM [TOKa3aTENIEM;

CBOOOJHO OMNEPUPOBATH TMOHATUAMM: JIOrapudM Uucha, AECATHUYHBIE WU
HaTypaJibHbIE JIOrapu(MbI;

CBOOOIHO ONEPUPOBATH MOHATHUAMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YUCJIIOBOI'0 apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC U apKTAHTE€HC YHCIIOBOIO
aprymeHTa.

YpaBHeHNs] 1 HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATHSAMU: TOXKIIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOJbl PELICHUS PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATUAMHU: MHOTOYJIEH OT OJHOW IEePEMEHHOM,
MHOTOUJIEH € LENbIMU K03(pPULIEHTaM1, KOPHU MHOT'OUYJIEHA, IPUMEHATh JIEIIEHNE
MHOI'O4YJI€Ha Ha MHOI'OYIEH C OCTAaTKoM, TeopeMy be3dy u teopemy Buera mis
peunieHns 3a1ay;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpULA, ONPENEIUTENIb MaTpuipl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpEACNIUTENs 2 X 2 JUIsl BBIYMCICHHUS €r0 3HAauyeHus,
IIPUMEHATh ONPENCIIUTENN Ul PELICHHs CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJENUPOBATH PEAIBHBIE CUTYAIMU C ITOMOIIBI CHCTEMBI JINHEVHBIX YPaBHEHU,
UCCJIEA0BaTh IOCTPOEHHBIE MOJEIH C IOMOUIBI0 MaTpULl M OIpPEIEIUTENEH,
MHTEPIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHAMHM [UI NpeoOpa3oBaHUs
BBIPAKEHHU;

BBINOJIHATH Pe0o0pa30BaHMsI UNCIOBBIX BBIPAXKEHUH, COAECPKAILUX CTEIEHHU C
pPalMOHAIBHBIM ITOKA3aTeNIEM;

HCIIOIb30BaTh CBOMCTBA JorapudMoB TUTS peoOpa3oBaHus
Jorapu(pMUYECKHX BBIPAKECHHI;

CcBOOO/IHO ONEpUPOBATHh MNOHATHUSAMHU: HppalMOHANbHbBIE, OKA3aTElbHbIE U
Jorapu(pMUUYECKH€e YPaBHEHHUS, HAXOAUTh UX PELIECHUS C TIOMOILbIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIIASA IPOBEPKY KOPHEW;



MPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKUE (POPMYIIBI ISl TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOIHO ONEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOxonumble  (OPMYJbl  JJIi  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHMUIA;

MOJICIUPOBATh pealbHBIE CHUTYalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHHSI, YpaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3aJadd, WCCIEIOBATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajareopsbl.

DOyHKUUMA U TpapuKu:

CBOOOJIHO ONEpPUPOBATH MOHATUAMU: (PYHKIUS, CIOCOOBI 3a/laHus (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUHM, KOMMIO3uIuUs GyHKUMHA, Tpaduk ¢GyHKUIUH,
BBITIONTHSATH 3JIEMEHTapHbIE IPeoOpa3zoBaHus rPaPuKoOB QYHKIIHIM;

CBOOOIHO OIEPUPOBATh MOHATHUAMU: OOJACTH OINpPENETICHUS M MHOMXKECTBO
3HaYeHUHN PYHKINH, HYIU PYHKIUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA,

CBOOOMHO OMEpUPOBaTh TMOHATHSIMH: UYETHBIE H HEuETHbIe (DyHKIMH,
nepuoguveckue (PyHKIMKU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (YHKIIMHM, HAWOOJbIIEE W HAUMEHbIEe 3Ha4YeHWe (QYHKIUH Ha
MIPOMEXKYTKE;

CBOOOIHO OMEPHPOBATh MOHATUAMHU: CTEMEHHas (YHKIUS C HATYPaTbHBIM U
HEeNbIM MOoKa3areneM, Ipa@uK CTeneHHOW (YHKIMKW C HATypajJbHBIM M IIEJIBIM
nokasareneM, rpaduk KOpHS N-Of CTereHU Kak (YHKIUU OOpaTHOW CTEMEeHH C
HaATypaJIbHbIM ITOKa3aTeleM;

ONepUpPOBaTh TOHATHUAMHU: JUHEHHAs, KBaJpaTWYHAas M JIpPOOHO-IMHEWHas
(GYHKIIMH, BBITIOIHATD 3JI€EMEHTapHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX rpauKoB;

CBOOO/IHO OIEpUPOBaTh MOHATHAMM: IOKa3aTeiabHas M Jjorapudmuyeckas
(GyHKIMM, WX CBOWCTBA U TpaUKH, HCIONB30BATh MX TpaduKU IS PELICHHS
YPaBHEHMU;

CBOOOJTHO OMNEPHUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (QYHKIIMNA YUCIOBOI'O apIyMEHTa;

UCIONBb30BaTh Trpauku (YHKUUH JUIsi  UCCIEAOBAaHUSA TMPOIECCOB H
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 JIPYIHX YYeOHBIX MPEAMETOB U peabHOU
’KU3HU, BBIpAKaTh POpMyJIaMU 3aBUCUMOCTH MEXIY BETUUHMHAMU;

Hayana MaTeMaTH4eCcKOro aHAIU3A:

CBOOOIHO ONEpUPOBATH MOHATUAMM: apumernyeckas MU TeoMeTpUyecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIasi T€OMETpUYecKasi MPOrPeCcCHs, THHEUHBIN U
AKCIIOHEHIMAIBHBIN pocT, PopMysia CIOKHBIX IPOLIEHTOB, UMETh MPECTABIEHUE O
KOHCTaHTE;

UCMOJIb30BaTh MPOrPECCUU JJI PElICHUs pealbHbIX 3aJay MPUKIIATHOTO
XapakTepa,



CBOOO/IHO OTEPUPOBATH MOHATUAMHU: TTOCIEIOBATEIbHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIENOBATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE TOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXIEHUS MATEMAaTHYECKOrO0 AaHalIM3a Kak aHalIn3a
OECKOHEUHO MaJbIX;

CBOOO/IHO ONEPUPOBATH MOHATHIMU: HETIpEpbIBHbIE QYHKIIMHU, TOUKH pa3pbiBa
rpaduka QyHKIHH, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKLHMS, HENpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKITUH JJI pEIICHUs 3a]1aY;

CBOOOIHO OIEpUpPOBAaTh MOHATUSIMU: TIEpBasi U BTOpas MPOU3BOJHBIC
(yHKUMHU, KacaTenbHas K rpaduKy QyHKIINY;

BBIYUCIIATh ITPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUU
IBYX (DYHKIIMI, 3HATH TPOM3BOJIHBIE JIIEMEHTAPHBIX (DYHKIIHIA;

UCTIONIb30BaTh TEOMETPUUECKUN W (U3MYECKUN CMBICT MPOU3BOTHOM st
peuieHus 3aaad.

MHokecTBAa M JIOTHKA:

CBOOOJHO  OINEpPUPOBATh  MOHATHSAMHU: MHOXKECTBO,  OIEpaluud  HaJ
MHO>KECTBAMU;

HCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapaT Uil OMUCAHUS PEAJIbHBIX
IPOLIECCOB U SIBJIEHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yU4E€OHBIX MIPEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: OIpPEACIICHHE, TEOpeMa, ypaBHEHUE-
CJIEZICTBUE, CBOMCTBO MaTEMaTHYECKOr0 00BEKTA, JJOKA3aTEbCTBO, PABHOCUIIbHbBIE
YPaBHEHMS U HEPABEHCTBA.

K xonmy obyuenuss B 11 kjacce oOy4aromuiics MOJYYUT CIEAYIOIINE
NpeIMETHbIE Pe3yJbTaThl MO OT/AEJIbHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa ¥ Hauajga MaTEMaTHYECKOTO aHAIM3a»:

Yucnaa 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATHUSIMU: HATYPAIILHOE U LIE0€ YUCII0, MHOXKECTBA
HATYPAJIbHBIX U LEJBIX YHCEIl, UCIOIb30BATh NIPU3HAKU JEIIUMOCTH LIEJIBIX YHCET,
HOJl 1 HOK HarypasibHBIX 4HCEN Mg peuieHus 3ajad, NPUMEHSITh alrOpUTM
EBxnuna;

CBOOOJHO ONEPUPOBATH IOHSATUEM OCTaTKa MO MOAYJ0, 3alUChIBaTh
HATypAJIbHBIEC YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEIl, MPEACTABIATh KOMIUIEKCHBIE YWCIIa B alreOpandeckon u
TPUTOHOMETPUYECKON (pOpMeE, BBIMOIHATH apU(PMETHUECKUE ONEpAMU ¢ HUMHU U
U300paXkaTh HA KOOPJAMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJHO OMNEPHUPOBATh MOHATHIMU: HpPPALUOHAIBHBIE, IOKa3aTelbHbIE M
Jorapu(MUYECKHe€ HEpPaBEHCTBA, HAXOJUTh MUX PEIIEHHS C OMOUIBIO
PaBHOCWJIbHBIX TIEPEXOOB;

OCYILIECTBISATH OTOOp KOpPHEW TMpH PpEUIeHUH TPUTOHOMETPHUYECKOIO
ypaBHEHUS;

CBOOOJHO ONEpUPOBaTh IOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxonumble  (OpMYJbl  JJIsl  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPHUPOBATh MOHATUAMH: CUCTEMAa M COBOKYIHOCTh YpaBHEHHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOIAUTh PELIECHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHANIbHBIX, UPPALMOHAIBHBIX, [TOKAa3aTEIbHBIX U
aorapu(pMUIYECKUX YPAaBHEHUM U HEPABEHCTB;

peniarh paroHabHEIE, UppaloHalbHbIE, IIOKAa3aTelbHBbIE,
jgorapuMuyeckue ¥ TPUTOHOMETPHUUYECKHE ypaBHEHUS U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH TpaduyecKre METOMbI I PellleHUs YpaBHEHUN U HEPaBEHCTB, a
TaKXKe 3a/1a4 C mapaMeTpaMu;

MOJIEJIMPOBAaTh pEaJbHbIE CUTyallud Ha A3bIKE alreOpbl, COCTaBIATh
BBIPAKEHHUSA, YpaBHEHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/1auH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM allfapaTta ajireopsl,
UHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT.

DOyHKUUM U rpaduku:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAapHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH reoMeTpuIecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HA KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJHO  OINEpUPOBATh MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX
b yHKIIMIM;

OPUMEHATh (QYHKIUU I8 MOJIETTUPOBAHMS U MCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Hauyana mateMaTH4yecKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JIJISl HCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HauOOJbIIee U HAaNMEHbIlIee 3HAaUeHUsI PYHKIIUN HEMPEepPhIBHON HA
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO [IJISi HAXOXKJEHUS HAWIYYIIEro penieHus B
NPUKJIAIHBIX, B TOM YHUCJIE€ COIIMAIBHO-OKOHOMUYECKUX, 3a/1a4ax, IJIsl ONpeIeIeHUs
CKOPOCTH M YCKOPEHHUS MPOIlecca, 3aJJaHHOT0 (OpMYIION UiIH TpaduKkoMm;



CBOOOJHO ONEpPUPOBATh TMOHATHSMHU: IMEpBOOOpa3Hasi, OIpeneEHHbIN
UHTErpaj, HaXOAUTh MEPBOOOpA3HBbIE 3JIEMEHTAPHBIX (QPYHKIUHA M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuia;

HaXOJMTh IUIOLIA/IN TUIOCKUX PUTYp U OOBEMBI TEN C MOMOLIbIO HHTETpaJIa;

UMETh MPEACTABICHHE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HaA IpUMEpE
cocTaBlieHHs TU(PPepeHIINaIbHBIX YPaBHEHHUI;

pelaTh NpUKIaJHbIe 337a4d, B TOM YHUCIE COLMAIIbHO-d)KOHOMHUYECKOTO U
(pu3nyeckoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOI0 aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpamMMmbl Bcero Konrponbire - IpakTirieckite o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypesI
MHOX€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
| MHuorounensl. PaninoHanbHble ypaBHEHUS U 24 )
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) @Oynkiuu u rpaduku. CreneHHas QyHKIUS C 2 |
LIEJIBIM TI0KA3aTeNIEM
3 ApudMeTHnIeCcKrii KOpeHb N-Oi CTETICHH. 15 |
HppanmoHanbHble ypaBHEHUS
4 [TokazarenbHas ¢pynkuus. [lokazarenbHble 10 1
YpaBHEHUS
5 Jlorapudgmuueckast pyHKIuS. 13 |
Jlorapudmudeckne ypaBHEHUS
6 TpUroHOMETPUYECKUE BHIPAXKEHUS 1 ” |
YpaBHEHUS
7 [TocnenoBatebHOCTH U IPOrPECCUU 10 1
HenpepsiBabie Gpynkiun. [IponsBoanas 20 1
9 [ToBTOpenue, 006061IeHNE, CCTEMaTU3alIUs 5 |
3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne HanmeHnoBanue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMbl Bceero Kontpoabueie | IpakTuyeckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypesI
| UccnenoBanue GyHKINIA ¢ TTOMOIIBIO ” )
MIPOU3BOTHOM
2 ITepBooOpazHas U UHTETpa 12 1
3 ['paduku TpuroHOMETPUIECKUX (PYHKITUH. 14 |
TpuroHoMmeTpudeckre HEpPaBeHCTBA
4 HpparnmonanpHbie, TOKa3aTeIbHBIE U 24 1
norapuMUUECKHe HEpaBEeHCTBA
KommiekcHele uncna 10 1
HarypanbsHble u nenbie ynucna 10 1
CucTteMbl palioHaIbHBIX, HPPALMOHATBHBIX
7 MMOKAa3aTEeIbHBIX U JIOTApUPMUISCKUX 12 1
ypaBHEHUH
8 3agauu ¢ nmapameTpaMu 16 1
9 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3alIUs 16 !
3HaHUN
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHBbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabnbie | IlpakTuueckne op
n/n Bcero H3yuyeHusi  odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 MHOxkeCTBO, OIepauy HaJl MHOKECTBAMU 1 01.09.2025
Y UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1 02.09.2025
IIpumeHeHue TeopeTuKo- 03.09.2025
3 MHO’KECTBEHHOI'0 amnapara JJjisl peuieHus 1
3a1a4
Panmonaneabie uncna. OOBIKHOBEHHBIC U 05.09.2025
4 JECSITUYHBIE TPOOH, TIPOLICHTHI, 1
OEeCKOHEUYHBIC TIEPHOANUYECKUE APOOH
PanmonaneHbie yncia. OOBIKHOBEHHBIC U 08.09.2025
5 NeCATUYHBIE TPOOH, MPOIICHTHI, 1
OeCKOHEUHBIEC IEPUOTUUECKUE IPOOH
6 [Tpumenenue npo6eil ¥ NPOLEHTOB ISt 1 09.09.2025
peuieHus NpUKIagHbIX 33134
7 Bxonnas koHTposibHas pabora 1 1 10.09.2025
2 JlelicTBuTeNNbHBIC YKCIa. PallnoHaIbHBIE U | 12.09.2025
MppALMOHAIIbHBIE YHCIIa
9 ApudmMeTnueckue ornepauu ¢ | 15.09.2025
JIEVUCTBUTEJIbHBIMU YHCIIAMU




10

Monynb 1efiCTBUTEIBLHOTO YHCIIA U €T0
CBOMCTBA

16.09.2025

11

[TpuOnmkE€HHBIE BBIYMCIICHUS, IPaBUIIa
OKPYIJICHUS, IPUKUKA U OLICHKA
pe3yabTaTa BBIYUCICHUN

17.09.2025

12

OcCHOBHEBIE MCTOABI PCIICHHUA LCJIBIX U
JpOOHO-pallMOHATIFHBIX YPAaBHEHUN U
HEPaBEHCTB

19.09.2025

13

OCHOBHBIE METO/IBI PEIICHUS LENBIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

22.09.2025

14

OCHOBHBIE METOIbI PEIICHUS IENbIX U
JIPOOHO-PAIIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

23.09.2025

15

MHOrowieHsl OT OAHON NEPEMEHHOIM.
Jlenenue MHOTO4IEHa HA MHOT'OUJIEH C
octatkoMm. Teopema bezy

24.09.2025

16

MHOTOYJICHBI C LIETBIMH
koo dunuentamu. Teopema Buera

26.09.2025

17

Pemenue cucreM JTMHENHBIX ypaBHEHUI

29.09.2025

18

Pemienue cuctemM TMHEWHBIX YPaBHEHUM

30.09.2025

19

Martpuna cCuCTeEMBbI JINHEWHBIX YPABHEHUN.

Onpenenuresib MaTpuLbl 2X2, €ro
r€OMETPUYECKUIN CMBICI U CBOMCTBA;
BBIUHCIIEHHE €0 3HAUCHUS

01.10.2025




20

Onpenenuresb MaTPUIBI 2X2, €T0
F€OMETPUYECKUM CMBICII U CBOMCTBA;
BBIYUCIIEHHE €TI0 3HAUCHUS

03.10.2025

21

[IpumeHneHue onpenenuTens A peueHus
CHCTEMBI JIMHEHBIX ypaBHEHUI

06.10.2025

22

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JINHEWHBIX YPaBHEHHUN

07.10.2025

23

Peuienne npukiiagHbIX 3a/1a4 ¢ TOMOILBIO
CHCTEMBI JIMHEHBIX YpaBHEHUI

08.10.2025

24

KontponbHas pabora: "Pannonanbhble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

10.10.2025

25

DyHKIMSA, CTTOCOOBI 3a1aHUs (PYHKITHH.
B3aumno oOpaTHble QyHKIUH.
Kommnozurus GpyHKImii

13.10.2025

26

I'padux GpyHKIMH. DIeMEHTapHbIE
npeoOpa3zoBaHus TpaduKoB PyHKITUN

14.10.2025

27

OO6nacTh onpeeneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hymu GyHkuum.
[TpomeKyTKH 3HAK OCTOSIHCTBA

15.10.2025

28

U&THbIe 1 HEUETHBIC (PYHKITUH.
[lepuoanueckue pynkuuu. IpomexyTku
MOHOTOHHOCTH ()YHKIIUU

17.10.2025

29

MakcumMyMbl 1 MUHUMYMBI () YHKIHH.
HauGonbiiee 1 HauMeHblee 3HAUCHUE
(GYHKIMM Ha IPOMEKYTKE

20.10.2025

30

JluneliHas, KBaJlpaTU4Has U IPOOHO-
JAUHENHas pyHKINH

21.10.2025




31 BJIGMeHTapHoe HCCJIEJOBAaHHUE U 22.10.2025
MOCTpoeHue TPaduKOB ATUX YHKITUH

19 DJIeMEHTapHOE UCCIIEeI0BAHNE U 24.10.2025
HOCTpOeHHE TpaUKOB STUX HYHKIIUH

33 Crenens ¢ 1es1bIM NTOKa3aTeneM. buHoM 05.11.2025
HeroToHa

34 Crenens c 11es1bIM TTOKa3aTesneM. bunom 07.11.2025
Herorona
CreneHHast (GyHKIMS C HAaTypaJbHBIM U 10.11.2025

35 1eNbIM Noka3aTeseM. E€ cBoiicTBa u
rpaduk

36 Konrponbnas padora: "Crenennas 11.11.2025
¢dbynaknus. E€ cBolictBa u rpaduk"

37 ApudmeTrueckuil KOpeHb HaTypaIbHON 12.11.2025
CTEIICHH U €r0 CBOMCTBA

33 ApubdmMernueckuit FopeHB HaTypajibHOU 14.11.2025
CTEIICHH U €ro CBOMCTBA

39 [IpeoOpa3oBaHws YUCITOBBIX BBIPAXKCHHH, 17.11.2025
CcoZlepKalMX CTENIEHU U KOPHU

40 ITpeoOpa3oBaHMs YHCIOBBIX BHIpAKCHUH, 18.11.2025
coliepKalx CTENICHU U KOPHU

A1 [IpeoOpa3oBaHws YUCITOBBIX BBIPAXKCHHH, 19.11.2025
coliepKalMX CTENIEHU U KOPHU
WppaunonaneHbie ypaBHeHHs. OCHOBHBIE 21.11.2025

42 METObI PEIIEHUS HPPALTUOHAIBHBIX

ypaBHEHUI




43

WppaunonaneHbie ypaBHeHHsI. OCHOBHBIE
METO/bI PEMICHHUS UPPALUOHATBHBIX
ypaBHEHUU

24.11.2025

44

WppaunonansHbie ypaBHeHHsI. OCHOBHBIE
METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

25.11.2025

45

PaBHOCWIIBHBIE IEPEXO/IBI B PELICHUU
UPPALMOHAJIIBHBIX YPaBHEHUN

26.11.2025

46

PaBHOCWIIBHBIE TEPEXOBI B PEILICHUU
VPPALMOHAJIBHBIX YPaBHEHUI

28.11.2025

47

PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUN
UPPaLMOHAIIBHBIX YPAaBHEHUM

01.12.2025

48

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUU
UPPALMOHATILHBIX YpaBHEHHM

02.12.2025

49

CoiicTBa u rpaduk KOpHS N-0i CTENeHN
KakK (DyHKIIMK OOpaTHOMN CTENEeHH ¢
HaTypaJbHbIM [TOKa3aTeJIeM

03.12.2025

50

CaoiicTBa u rpaduK KOpHs n-Oi CTENEHU
KaK (DyHKIIMU OOpaTHON CTENEHH ¢
HaTypaJbHbIM [TOKa3aTeIeM

05.12.2025

51

Kontponbnas padota: "CBoiicTBa u
rpaduk KOpHS N-0il CTENEHN.
HppanuoHanbHble ypaBHEHUA"

08.12.2025

52

CreneHsb ¢ pallMOHAJIBHBIM IIOKa3aTeIeM U
€6 CBOMCTBa

09.12.2025

53

CTGHCHB C paIII/IOHaJIBHBIM I10Ka3aTCJIEM U
e€ CBOMCTBa

10.12.2025




CreneHb ¢ padrOHAJIbHBIM IMOKA3aTCJICEM U

12.12.2025

54 .
e€ cBolicTBa
55 [NokazatenpHast pyHKIHS, €€ CBOHCTBA U 15.12.2025
rpadux
56 Ucnons3oBanue rpafl)HKa byHKIAA 1715 16.12.2025
pelIeHHs ypaBHEHUIH
57 Hcnonb3oBanue rpaduka GyHKINUU 1715 17.12.2025
peleHus ypaBHEHUN
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE 19.12.2025
58 METOBI PEIICHUS TTOKA3aTEIbHBIX
ypaBHEHUU
IToxazarenbHble ypaBHEHUS. OCHOBHBIE 22.12.2025
59 METOBbI PELICHNUS TO0Ka3aTeNbHbIX
ypaBHEHUH
IToxazarenbHble ypaBHEHUS. OCHOBHBIE 23.12.2025
60 METO]Ibl PEIICHUS [T0KA3aTEIbHBIX
ypaBHEHUH
61 Kontponbhas pabora: "[lokazarenbHast 24.12.2025
¢bynknus. [TokazarenpHbie ypaBHEHUS"
62 Jlorapudm uucna. CoiicTBa jorapupma 26.12.2025
63 Jlorapudm uncna. CBoiicTBa morapudma 27.12.2025
64 Jlorapudwm uucna. CoiicTBa norapupma 29.12.2025
65 JlecsiTudHbIe U HATypaJIbHBIE JTOTapUPMBbI 30.12.2025
66 JlecsTuuHbIe U HATypaJIbHbIE TOTapU(PMBI 12.01.2026




67 [TpeoOpaszoBaHue BBIpAKEHUH, 13.01.2026
cojieprKaux Jorapudmol

68 [IpeoOpa3oBanme BEIpAKEHUH, 14.01.2026
coJieprKallux JorapuQmol

69 [TpeoOpazoBaHue BBIpAKEHUH, 16.01.2026
coJiepKalux jJorapudmol

70 Jlorapudmuueckast GyHKIHs, €€ CBOWCTBA 19.01.2026
u rpaduk

71 Jlorapudmuaeckas GpyHKIus, €€ CBONWCTBA 20.01.2026
u rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUU 1715 21.01.2026
pELIeHNs] ypaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKIUN 115 23.01.2026
penieHusl ypaBHEHHUI
Jlorapudmudeckne ypaBHEHUSI. 26.01.2026

74 OCHOBHBIE METOIbI PEIICHUS
Jorapu(MUUECKUX ypaBHEHHH
Jlorapudmudeckne ypaBHEHUSI. 27.01.2026

75 OcCHOBHBIE METO/IBI PEILICHUS
JorapuMUUECKHX ypaBHEHHIA
Jlorapudmudeckue ypaBHeHHS. 28.01.2026

76 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU 30.01.2026
JorapuGMUUECKUX ypaBHEHHA

73 PaBHOCWIIBHBIE IEPEXO/IBI B PELICHUU 02.02.2026

JorapupMHUUECKUX ypaBHEHUH




KoHTponbHas paboTa: 03.02.2026

79 "Jlorapupmuyeckas QyHKIUS.
Jlorapudmudeckne ypaBHeHuUs "

30 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 04.02.2026
YHCJIOBOI'O apryMeHTa

31 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 06.02.2026
YHUCJIIOBOI'0 apryMEHTa

32 ApKCUHYC, apKKOCHUHYC M apKTaHI'€HC 09.02.2026
YHCJIOBOI'O apryMeHTa

23 ApKCUHYC, apKKOCUHYC ¥ apKTaHT'€HC 10.02.2026
YHUCJIIOBOI'0 apryMEHTa
TpuroHomerpudeckas OKpy>KHOCTb, 11.02.2026

84 ONpeeIeHNE TPUTOHOMETPUUECKUX
(G yHKIMI YUCIOBOTO apryMeHTa
TpuroHomerpudeckast OKpy>KHOCTb, 13.02.2026

85 OIPEJIEIIEHNE TPUTOHOMETPUYECKUX
(GyHKLUI YUCIIOBOIO apryMeHTa

36 OCHOBHbIE TPUTOHOMETPUYECKUE 16.02.2026
bopmybl

37 OCHOBHBIE TPUTOHOMETPUUECKUE 17.02.2026
bopMyIBI

38 OCHOBHBIE TPUTOHOMETPUYECKUE 18.02.2026
bopmybl

39 OCHOBHBIE TPUTOHOMETPUUECKUE 20.02.2026
bopMyIBI

90 [IpeoOpazoBanne TPUTOHOMETPUIECKUX 24.02.2026

BBIPAKCHUM




[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

25.02.2026

91 o
BBIpAKEHUN

0 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX 27.02.2026
BBIPAXEHUI

93 [TpeoOpa3zoBaHKe TPUTOHOMETPHUIECKUX 02.03.2026
BBIPAXEHUU

94 Pewenne TpuroHOMETpUYECKUX 03.03.2026
ypaBHEHUU

95 Pelienne TpuroHOMETPUUECKUX 04.03.2026
ypaBHEHUH

9% Pewenne TpuroHOMETpUYECKUX 06.03.2026
ypaBHEHUU

97 Petienne TpuroHOMETpUYECKUX 10.03.2026
ypaBHEHUU

98 Pewenre TpuroHOMETpUYECKUX 11.03.2026
YpaBHEHUI

99 Pemenne TpuroHoMeTpUYECKUX 13.03.2026
ypaBHEHUU

100 Pewenne ’prFOHOMeTpHHeCKHX 16.03.2026
YpaBHEHUI
KontponbHas paboTa: 17.03.2026

101 "TpuroHomeTpruyYeCKre BbIPAKEHUS U
TPUTOHOMETPUUYECKHUE ypaBHEHUA"
INocnenoBaTeILHOCTH, CIIOCOORI 3aJaHuUs 18.03.2026

102 [I0CJIE0BATEIHLHOCTEN. MeToxx

MaTeMaTHIeCKOM HUHAYKIINHN




MOHOTOHHBIE U OTPAHUYECHHBIC 20.03.2026
103 nocjeaoBaresbHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX
104 Apudmernueckas Iporpeccus 23.03.2026
105 ['eomerpuueckas nporpeccust 24.03.2026
106 beckoHneuHo yObIBaroIiasi reoMeTpudecKas 25.03.2026
nporpeccus
107 Cymma 6eCKOHe:{HO yOBIBaroLIeH 27.03.2026
reOMETPUYECKON Mporpeccuun
108 JInHEeNHBIN U SKCTOHEHIMAIBHBIA POCT. 06.04.2026
Yucno e. Dopmyna CI0KHBIX IPOLICHTOB
109 JIMHEHBIN ¥ YKCIOHEHIIUAJIBHBIA POCT. 07.04.2026
Uucno e. Dopmyra CI0KHBIX TPOIEHTOB
Hcnons3oBanue nporpeccuu uist 08.04.2026
110 peLIeHUs PeaJIbHbIX 3a]a4 IIPUKIIAHOTO
xapakrepa
11 KoHnTtponbHas paboTa: 10.04.2026
"TTocne0BaTeNbHOCTH U IPOTPECCUU "
112 HenpepbiBHbIE PYHKIIUH U MX CBOWCTBA 13.04.2026
113 Touka pa3psiBa. ACUMNITOTHI TpayUKOB 14.04.2026
byHKIUH
114 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA 15.04.2026
OTpE3Ke
115 CgoiicTBa GyHKIIUIA HETIPEPHIBHBIX HA 17.04.2026

OTpe3Ke




116 MeTo MHTEpPBAJIOB JJIsI pEIICHUS 20.04.2026
HEpPABEHCTB

117 MeTto1 HHTEPBAJIOB ISl PELIEHUS 21.04.2026
HEPAaBEHCTB

118 Meto MHTEpBaJIOB JJIsI pEIICHUS 22.04.2026
HEPaBEHCTB

119 IIpumeHeHne CBOMCTB HENPEPBIBHBIX 24.04.2026
GbyHKIMHA 111 pereHust 3aaa4

120 [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX 27.04.2026
GyHKIMN U1 peleHus 3a1a4

121 [TepBast 1 BTopast NpoOU3BOIHbIC (PYHKIIUU 28.04.2026

122 OnpeneneHue, TeOMETPUIECKUI CMBICTT 29.04.2026
MIPOU3BOAHOMN

123 Onpez[eneHHf:, (u3HYecKuil CMBICTT 04.05.2026
IIPOU3BOIHOU

124 VYpaBHeHHEe KacaTeIbHOU K TpaduKy 05.05.2026
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy 06.05.2026
byHKIIH

126 [IpousBoaHbIE JIEMEHTAPHBIX (PYHKIINUN 08.05.2026

127 [Ipou3BoaHbIE AJIEMEHTAPHBIX (PYHKLINH 12.05.2026

128 [IponsBoaHast CyMMBI, TIPOU3BEACHHUS, 13.05.2026
YACTHOTO ¥ KOMITO3UIIUU () YHKITHIA

129 [Ipon3BoaHasi CyMMBbI, TPOU3BEACHHUS, 15.05.2026

YaCTHOI'O U KOMIO3UIMH (PYHKIUH




130 [IpousBoaHast CyMMBI, TPOU3BEICHNUS, 1 18.05.2026
YaCTHOT'O U KOMIO3UIMH (YHKIUI

131 Kontponbnas padota: "[IponsBonas” 1 1 19.05.2026

132 [ToBTOpenue, 06061IeHNE, | 20.05.2026
cuctemMatuszanus 3HaHum: "YpaBHenus"

133 [ToBTOpenue, o6o0IIEeHNE, | 22.05.2026
cucreMaru3anus 3HaHui: "OyHKIUN"

134 HToroBast KOHTpOJIbHAs paboTa 1 1 25.05.2026

135 [ToBTOpeHme, o600mEH e, 1 26.05.2026
CHUCTeMaTHU3alus 3HAHUN

136 [ToBTOpenwue, 06061IEeHNE, !
cUCTeMaTH3allHs 3HAaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KonTpoibHbIe

Bcero
padoTbI

IIpakTH4eckue
padoTbI

Jlara
HU3Yy4YeHUSs

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

IIpumeneHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHenne Npou3BOAHOM K
uccaea0BaHuI0 QYHKIMN HA
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

IIpumeHeHue Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne npou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeneHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHenne Npou3BOAHOM K
uccaea0BaHuI0 QYHKIHMN HA
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

Haxoxnenue HauOOJIBIIIETO U

HAUMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GyHKIMM Ha OTpe3Ke




Haxoxnenne HanOopIero u
HaMMEHBIIETO 3HAUCHHS HETTPEPHIBHOM
(GyHKIIUN Ha OTpe3Ke

Bxonnas KOHTPOJIbHAasA pa60Ta

10

HaxosxneHne HanGombIIero u
HAaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIMM Ha OTpe3Ke

11

HaxosxneHne HanOobIIero u
HaMMEHBIIIET0 3HaYeHUS! HETIPEPHIBHOM
(GYHKIMM Ha OTpe3Ke

12

Haxoxaenne HanOoIbIIeEr0 U
HAaWMEHBILIETO 3HAYEHUSI HEMTPEPHIBHOU
GyHKIIMH Ha OTpe3Ke

13

[TpumMenenue npou3BOAHOMN AJIst
HAXOX/ICHUS HAWIYUIIEro PEIICHUS B
MPUKIAAHBIX 33a/1a4ax

14

[IpuMeHenre npou3BOAHOMN AJIst
HAXOXICHUA HaI/IJ'Iy‘-IHIGFO peIHGHI/ISI B
HpI/IKJIaIlHI)IX 3aga4dax

15

IIpumMeHneHue npou3BOAHOMN MJIst
ONpeeeHUs CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aaaHHOro (GOpMYIION HUITH
rpadukom

16

IIpumMeHneHue npou3BOAHOMN JJIst
ONpeeTCHUS CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aaaHHOro (GOpMYIION HUITH
rpadukom

17

Komnozumus GyHkimii




18 Kommozurmus ¢hyHKIni

19 Komnosunus ¢pyHkumii

20 ['eomeTprueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJI0CKOCTH

o1 ['eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAWHATHOW INTOCKOCTH

” Konrponsnas pabdora: "Hccrienoanue
GYHKIHA ¢ TOMOIIBI0 TPOU3BOHOMN"

7 [lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX
[TepBooOpasHbIe 3IEMEHTAPHBIX

24 bynkuwmii. [TpaBuna HaxoxaeHUS
epBOOOpa3HBIX
[TepBooOpa3Hbie F7I€MEHTAPHBIX

25 ¢bynkuuii. [IpaBuna HaxOXKIEHUSA
NepBOOOPA3HBIX

26 Wurerpai. 'eoMeTpudecKkuii CMBICIT
MHTETpana

7 Beruncnenue onpeeniéHHOro HHTerpaia
no popmyne Herotona-Jleitouua

73 Beruucnenue onpenen€éHHoro HHTerpana
no ¢popmyne Hetorona-Jleitbanma

29 [IpumeHeHne uHTerpaia s
HAXO0XJICHUS TUIoN[aIel TUIOCKUX PUryp
[IpuMeHeHre uHTErpaIa I

30 HaXOXJICHUS 00BEMOB T€OMETPHUECKUX

TCI




[Tpumepsl pemenuit audepeHnnarbHbIX

31 N
ypaBHEHUH

1 [Tpumeps! pemmennii qudpepeHamTbHbIX
YpaBHEHUH
MaremaTHueckoe MOJEIUPOBaHUE

33 peaTbHBIX MPOLIECCOB C MTOMOIIIBIO
g epeHanbHbIX ypaBHEHUH

34 Konrponbnas pabora: "[lepBoobpazHas u
uHTerpan"

35 Tpuronomerpudeckne GyHKINH, UX
CBOIiCTBA ¥ rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U IpapuKu

37 Tpuronomerpudeckue GyHKINH, UX
CBOIiCTBA U IpaduKu

18 Tpuronomerpudeckue GyHKINH, UX
CBOMCTBA U IpapuKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBA U IpauKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TOMONIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUIECKIX

42 YPaBHEHUH C IIOMOILBIO

TPUTOHOMETPHUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUUECKHIX

43 YpaBHEHUH C TOMONIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH

44 Penienne TpuroHomMeTpruueCcKux
HEpaBEeHCTB

45 Penrenue TpuroHOMeTpHUECKUX
HEPaBEHCTB

46 Penienne TpuroHoMeTpruueCKuX
HEpaBEHCTB

47 Penrenue TpuroHOMeTpHUECKUX
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUIECKUX () YHKITUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
NIOKa3aTeNIbHBIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu()MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
norapu)MUYECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS

JorapuMUUECKHX HEPABEHCTB




OCHOBHBIE MCTObI PCIICHUA

36 Jorapu()MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UpPaIMOHATLHBIX HEPABEHCTB
61 ['paduueckue METOIBI peLICHUS
UpPPaLMOHATILHBIX YPaBHEHUIH
6 I'padraeckne MeToabI penieHus
UpPPAIMOHATLHBIX YPaBHEHUH
63 ['paduueckue METOIbI peLICHUS
NIOKa3aTeNbHBIX YpaBHEHUH
64 ['paduueckre METOBI peICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 ['paduueckue MeTOIbl pelIeHUs
Jorapu()MUYECKUX YpaBHEHUH
66 ['paduueckne METOBI peICHHS
norapu)MUYECKIX HEPABEHCTB
67 ['paduueckue MeToIbl peleHUs
Jorapu()MUUECKUX HEPABEHCTB
['paduueckne METOBI peIICHHS
68 MOKA3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




69

['pacduyeckue METOBI peneHus
MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX
ypaBHEHUU

70

['paduueckue MeTO bl pelIeHUS
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
HEPaBEHCTB

71

I'padrueckue MeTO B pelIeHUS
MOKAa3aTeIbHBIX U JOTapU(PMHUECKIX
HEPaBEHCTB

72

KonTponbHas pabora:
"UppaumoHanbpHble, IOKa3aTEIbHbBIE U
JorapupmMuUecKre HepaBeHcTBa"

73

KommuiekcHbie uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast POPMBI 3aMUCH
KOMIUIEKCHOT'O YHclia

74

KommuiekcHbie uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast POPMBI 3aMUCH
KOMIUIEKCHOTO YHclia

75

ApupmeTrnueckue onepanum ¢
KOMILJICKCHBIMHU YUCJIAMHU

76

ApudmeTrueckue orneparuu ¢
KOMILJIEKCHBIMH YHCIAMU

77

N300paxeHre KOMITJIEKCHBIX YHCe Ha
KOOPJIMHATHOM IJIOCKOCTH

78

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAWHATHOW INTIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit creneHu
13 KOMIUIEKCHOI'O YHCIIa




®opmyna Myaspa. Kopau n-oii crenenu

80 U3 KOMIUIEKCHOTO YuCiIa
[IpyMeHeHNne KOMIUIEKCHBIX YUCEN JIs

81 peteHus GU3MYECKUX U FEOMETPUIECKUX
3aa4y

20 Kontponbhas pabora: "KomiuiekcHbie
yycna"

83 HarypanbHble 1 1iensle ynucia

84 HartypanbsHble U 1iesible yucia

85 [IpyumeHeHne MpU3HAKOB AEITUMOCTH
IEJIBIX YnCell

26 [TpuMeHeHne TpU3HAKOB IETUMOCTH
LEJbIX YHCell

87 [IpyumeHeHne MPU3HAKOB AEIUMOCTH
uensix yucen: HOJ u HOK

28 [TpuMeHeHne TpU3HAKOB IETUMOCTH
nensix yrcen: HOJl u HOK

%0 [IpyumeHeHne MpU3HAKOB AEITUMOCTH
LIEJIBIX YUCEJI: OCTATKU 10 MOAYJIIO

90 [IpuMeHeHne TpU3HAKOB 1ETUMOCTH
LEJIbIX YUCEeJI: OCTaTKU M0 MOAYJIIO
[TpumeHeHre NPU3HAKOB JIETUMOCTH

91 LEJIBIX Yucell: anroput™ EBxinaa ns
pellIeHus 3a1a4 B LIEJIbIX YnCIax

9 KontponbHas pabota: "Teopus menbix

yucen"




93

Cucrema u COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBHBIC CUCTEMBI M CHCTEMBI-
CJIICACTBHUA

94

CucreMa u COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYIHOCTEH MMOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKIX
YpaBHEHUH

100

OcHOBHBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

101

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3
pa3nuyYHbIX 00JaCTe HAyKU U peanbHON




YKU3HU, HHTEPIPETALUs TOTy4YEHHBIX
pe3yabTaToB

102

[IpumeHeHne cucTeM K peIIeHuIo
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 U3
pa3nUyYHbIX 00JaCTeil HAYKU U peanbHON
KU3HU, UHTEPIPETAIHS MOTyYSHHbBIX
pe3yJabTaTOB

103

[IpumeHeHre HepaBEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIaCTeH HAYKH U PeaTbHON
JKU3HH, UHTCPIIPETAINA IMOJTYIYCHHBIX
pe3ynbTaToOB

104

KontponbHas padota: "Cuctemsr
paloHaIbHbBIX, HPPALMOHATEHBIX
MOKa3aTEIbHBIX U JIOTApUPMUISCKUX
ypaBHEeHUI"

105

ParmoHanbHbIe ypaBHEHUS C
napaMeTpaMu

106

PanmonanbHbIe HEpaBeHCTBA C
rapameTpamMu

107

PaHI/IOHaJ'IBHBIC CUCTCMBI C IMapaMCTpaMHu

108

HppannoHanbHble ypaBHEHNS,
HEpaBEHCTBA C apaMeTpaMHU

109

WppannoHanbHble CUCTEMBI C
napaMmeTpamu

110

Iloka3aTenbHbIE YpAaBHEHUS, HEPABEHCTBA
¢ mapameTpamu

111

IIoka3aTenbHbIE CUCTEMEI C napameTpamu




112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpamMu

113

Jlorapudmudeckne CUCTEMBI C
napaMeTpaMu

114

TpuroHomerpruyeckue ypaBHEHUS C
napameTpamu

115

TpUroHoMeTpUyECKrEe HEPABEHCTBA C
napaMeTpaMu

116

TpuronomeTpuyeckrue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYallUi C TOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYallUi C MOMOIIBIO CUCTEM
YpaBHEHUH C IapaMeTPAMH

119

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJIENEH PEAIbHBIX
CUTYAIUI C MOMOUIBIO CUCTEM
YPaBHEHUH C IapaMeTPAMH

120

Konrponbnas pabora: "3anaun ¢
napamerpamu’

121

[ToBTOpeHme, o600mIEeH e,
cuctemaTusanus 3HaHuil: "YpapHenus"

122

[ToBTOpenwue, 060061IeHNE,
cucremaTusalnus 3HaHuil: "YpaBHeHusa"




123

[ToBTOpeHME, 0000IIEHNE,
cUcTeMaTHh3alus 3HaHUM: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpenue, 06061IeHNE,
cuctemMaruszanus 3HaHui: "HepaBeHcTna'

125

[ToBTOpenue, o6o0IIEeHNE,
cuctemaTtusanus 3HaHuil: "HepaBeHncraa'

126

[ToBTOpenue, 060061IeHNE,
cuctemMaruszanus 3HaHui: "HepaBeHcTna'

127

[ToBTOpenue, o600IIEeH e,
cuctemaTtuszanus 3Hanuil: "[IponsBogHas
u €€ npumeHeHue"

128

[ToBTOpeHme, 0600mEH e,
cuctematusanus 3uanuil: "[IpousBogHas
u e€ npumeHeHue"

129

[ToBTOpenue, 06061IeHNE,
cucremaruszanus 3Hanui: "[IpousBoanas
u e€ npumeHeHue"

130

[ToBTOpenwue, 060061IeHNE,
cucremaTu3anus 3Hanuil: "Materpan u
ero npuMeHeHue"

131

[ToBTOpenue, o600IIEHNE,

cucremaruszanus 3HaHui: "OyHKIUN'

132

[ToBTOpenue, 06061IeHNE,

cucteMatu3anus 3HaHui: "OyHKuun'

133

[ToBTOpenue, o6o01IEHKE,

cucremaruszanus 3HaHuM: "OyHKIUn'

134

HtoroBas KOHTpoNbHas paboTa




[ToBTOpeHME, 0000IIEHNE,

135 CUCTEMAaTHU3aIUs 3HAaHUN I
136 [ToBTOpeHwue, 0606HI€HI:I€, 1
CHUCTEeMaTH3alusl 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




MPOBEPSIEMBIE TPEBGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble peIMeTHbIE Pe3yJIbTaThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeIbLHON MPOrpaMMbl CpeIHero 0o01ero od0pazoBaHus

1

Yucna ¥ BEIUUCIICHUS

1.1

OnepupoBaTh NOHATUAMM: PALMOHAIBHOE M JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS IpOOb, MPOLIEHTHI

1.2

BeimonusaTe  apudmeTnyeckue  ONepanud ¢ palMoOHAJbHBIMH U
JIEUCTBUTEIILHBIMU YUCIIAMU

1.3

BemmonusaTe  NpuOMMKEHHBIE  BBIYUCICHUS, HCIONB3Ys — MpaBUia
OKpYIJICHUS, A€JIaTh IPUKUIKY U OLICHKY PE3YJIbTaTa BIYUCICHUI

1.4

OHCpI/IpOBaTB MOHATHUAMU: CTCIICHDb C LCJIBIM MOKA3aTCJIEM, CTaHAapTHAA
(bopMa 3alKCH ASCUCTBUTEILHOTO qucia, KOpCHb HaTypaHbHOﬁ CTCIICHU,
HCIIOJIb30BaTh MOAXOJAIIYIO (bOpMy 3aIiucu I[CﬁCTBHTCJ'IBHLIX YUCCJI OJIA
pPEICHUA MPAKTHYCCKUX 3ada4 U NPCACTAaBJICHUA JaHHBIX

1.5

OnepupoBarh MOHATUAMHU: CUHYC, KOCHHYC M TAaHT€HC IMPOU3BOJIBHOTO
yria; HCHOJb30BaTh 3alKCh IPOU3BOJIBHOIO yrja uYepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE PYHKIIUU

VYpaBHEHUS U HEPABEHCTBA

2.1

OneprpoBaTh NMOHATUAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LIENOE,
palMoHaIbHOE, UppalnoHalbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BrimonHsaTe npeobpa3oBaHus TPUTOHOMETPUYECKHX BHIPAYKEHUI U pelaTh
TPUTOHOMETPHUUYECKHUE YPAaBHEHUS

2.3

BeinonHsaTe npeodpa3zoBaHus LEIbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
BBIDQXCHUM M pEIIaTh OCHOBHBIE THUIBI LENBIX, PAalMOHAJIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUN U HEPAaBEHCTB

24

IIpuMeHATH ypaBHEHUS M HEPABEHCTBA Ul PELICHUS MaTEMaTHYECKHX
3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00JaCTell HayKH U pealbHOM KU3HU

2.5

MOI[CJ'II/IpOBaTB pC€alIbHbIC CHTyalUHW Ha A3BbIKC anre6pbl, COCTaBJIAAThb
BBIPpAXXCHUA, YPAaBHCHHA, HCPABCHCTBA 110 YCJIOBUIO 3aJa4u, UCCIICA0OBATDH
MOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM allrapara aJIF€6pI)I

OyHKUMU U TpaduKu




OnepupoBath NOHATUAMU: PYHKIIHMSA, CHOCOOBI 331aHUs (PYHKLIUH, 00JIaCTh

3.1 OTpeNeNICHusT U MHOXECTBO 3HaueHWW (GyHKIMH, Tpaduk (QyHKIUH,
B3aMMHO OOpaTHbIE PYHKIIMU
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKUUHU, HYIH
' (G yHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonp3oBaTh rpaduku GyHKITUH A1 peIICHUs] YpaBHEHHUI
34 Crpouts ¥ uuTaTh rpaduKd JTHHEWHON (QYHKIHUH, KBaJIPATHUYHOU
' GbyHKIMH, cTeNeHHON (QYHKIIUH C LIEJIbIM MTOKa3aTeaeM
Hcnonb3oBaTh Tpaduku (GYHKUMH A8 HUCCIEAOBAaHHS IPOLIECCOB U
35 3aBUCHUMOCTEH MpHU pelIeHUH 3a7a4 U3 APYTUX y4eOHBIX MpPeIMETOB U
' peaNbHOM  JKWM3HM, BbIpaXkaThb (QOpMyJaMU  3aBUCHMOCTH  MEXKAY
BEJIMYMHAMU
4 Havana matemaTudeckoro aHamuza
41 OnepupoBaTh TOHATUSMH: TOCIEAOBATEIBHOCTh, apuUpMeTHUeCKas |
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh TOHATUAMH: OECKOHEUHO YOBIBAIOIIash reoMeTpUYecKas
4.2 mporpeccusi, CcyMma OCCKOHEYHO  YOBIBAIOMIEH  TI'E€OMETPHUYECKOU
nporpeccuu
43 3anaBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENBHOCTEW W MPOTPECCUN  JIS
' pelIeHus pealibHbIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
5.1 OnepupoBath MOHATUSIMH: MHOYKECTBO, OTIEpAIlMK HaJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN —ammapar [Jjisl  ONUCaHUs
5.2 peabHBIX MPOIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX YU4COHBIX
MpeAMETOB
53 OnepupoBaTh  MOHATUSMHU:  OIpeAeNieHHue, Teopema,  CIeJCTBUE,
’ JI0Ka3aTebCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI
NpoBepPsIEeMOro .
o0pa3oBaTe/IbHON NMPOrpamMMbl CpeHero oo01ero 00pazoBaHus
pe3yJibTara
1 Hucna 1 BBIYUCICHUS
OnepupoBaTh MOHATHUSMHU: HATypallbHOE, IEJI0€ YHUCIIO; HCHOIb30BaTh
1.1 MPU3HAKU JIEIMMOCTH IIEJIbIX YHCEJ, Pa3JIOKEHUE YHCIia Ha MPOCThIE
MHOXKHUTEIIH JJIs1 pelieHus 3a1a4
1.2 OnepupoBaTh MOHITHEM: CTENIEHb C PALlMOHAJILHBIM [TOKa3aTeIeM




1.3

OnepupoBaTh MOHITHIMHU: TOTAPU(PM YKCIA, JECATUUHBIE U HATypaJIbHbIC
sorapudmbl

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

[lpumeHsATh CBOMCTBA CTENEHM [UIS TPeoOpa3oBaHHA BBIPAXKCHHUH,
OIIEPUPOBATH IMOHATUSAMMU: II0KA3aTEIBbHOEC YPABHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI [TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

22

BeimonusaTe npeoOpa3oBaHMs BBIPAKEHHH, COAEPIKAILIMX JIOrapUu(pMBbl;
OINEepPHPOBAThH MOHATUAMU: JIOTapu(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JIOIrApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

HaXO,Z[I/ITB pEeUICHUA HpOCTCﬁI.HPIX TPUTOHOMCTPHUYCCKUX HCPABCHCTB

24

OneprpoBaTh NOHATHAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pEIlCHUE;
UCIIONIB30BaTh  CUCTEMY JIMHEWHBIX  YpPaBHEHUM U1 pELICHUs
IIPAKTUYECKUX 3a]a4

2.5

Haxogutb pelICHUA HpOCTCﬁH.IHX CHUCTEM 151 COBOKyrIHOCTeI\/’I
panruOHaAJIbHBIX ypaBHeHI/Iﬁ H HCPAaBCHCTB

2.6

MO,[[CHI/IpOBaTB pCaJIbHBIC CHUTyallUM Ha A3bIKC aJ'IFC6pBI, COCTaBJIATH
BbIPpAXXCHHA, YPAaBHCHUA, HCPABCHCTBA W CHCTCMBI 110 YCJIOBHUIO 3aJia4H,
HCCIIEA0BATh MOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM aIlrapara aJ'IFC6pBI

OyHKIUU U TpaduKu

3.1

OnepupoBarh MOHATUAMHU: TepUoAnYecKass (YHKUIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIHMH, TOUYKH IKCTpeMyMa (YHKLUHU, HauOoiblliee U
HalMEHbIIIee 3Ha4eHUs! QYHKIMH Ha MPOMEXKYTKE; UCIOIb30BATh UX IS
uccienoBaHus PYHKIMHU, 3aJaHHOU rpadukomM

3.2

OnepupoBaTh NOHATHIMHU: TpapHUKH MOKa3aTeIbHOM, JorapupMUIECKOr 1
TPUTOHOMETPUUECKUX (YHKIMHA; H300pakaTh HMX HAa KOOPAMHATHOMN
IUIOCKOCTH U HUCIOJIb30BATh JJIs PEIICHUs] YPaBHEHUI U HEPaBEHCTB

3.3

N300pakath Ha KOOPAWHATHOM IIJIOCKOCTH TrpaduKu  JTUHEHHBIX
YpaBHEHUW W HCMOJB30BATh WX JJIsI PEUICHUS CHCTEMbl JUHEHWHBIX
YpaBHEHUH

34

Ucnonp3oBathk rpaduku (QyHKOHA UIsI KUCCIAEAOBAHHUS MPOIECCOB U
3aBUCHMOCTEHN U3 IPYrUX y4eOHBIX TUCIUTUIHH

Hauama MmaTemMaTnueckoro aHaim3a

4.1

OnepupoBaTh TMOHATHUSAMHU: HeNpepbiBHas (QYHKLUSA, HPOM3BOJHAS
GYHKIMM;, HCIONb30BaTh TEOMETPUYECKUI U (QU3NYECKUH CMBICT
IIPOU3BOAHOM IS PEIICHMS 3a1a4

4.2

Haxoauts  npou3BoAHble  3JIEMEHTAPHBIX  (QYHKUUN,  BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BECHUS, YACTHOT'O (DYHKIIUI

4.3

Hcronp30BaTh  NPOM3BOAHYIO  JUIS  HCCIIEAOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMCHATL PE3YyJIbTAaThbl UCCICIOBAHHA K
MOCTPOCHHIO I'pahUKOB




Hcnons30BaTh MMPOU3BOAHYIO IJId HAXOXACHUA HAWITYUHICTO PCIICHHUA B

44 MIPUKIIAJIHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKHUX, 3a/1a4ax

45 OnepupoBaTh MOHATHSIMH: T[EpPBOOOpa3Hasi W HMHTErpaj; IOHUMATh
' rEOMETPUUYSCKUIN ¥ (PU3MUECKHUI CMBICT UHTETpajia

46 Haxogute mepBoOOpa3Hble AJIEMEHTAPHBIX  (YHKIMHA, BBIYHCIATH
' uHTerpai mo ¢popmyne Herorona — Jleliouua

47 Pewate npukiagHbie 3a1a4u, B TOM YHUCIIE COLUATBHO-?KOHOMUYECKOTO U

(bPISI/I‘{eCKOFO XapakKTepa, CpCACTBAMA MAaTEMATHUUYCCKOI'O aHaJIn3a




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Kon
1 Hucna v BBIYMCICHHS
Panmonanbupie uncina. OOBIKHOBEHHBIE U JECATHYHbIE JApPOOM, TPOLIECHTHI,
OecKOHEUHble  Iepuojaudeckue  aApoOu.  Apudmernyeckue  omepauud ¢
1.1 palMoOHaIbHBIMU YHCIIAaMHU, TIPe0Opa3oBaHusl YHCIOBBIX BhIpaxkeHwid. [IpuMmeHeHHe
npoOeil M MPOILEHTOB NJisl PEIICHUs MPUKIAAHBIX 3a7a4 M3 Pa3IMYHBIX OTpaciei
3HAHUM U peAIbHOM KU3HU
JelictBurenpHple  uyuciia.  PalMoHanbHble W HMPPAMOHAJIBHBIE  YHCIA.
1.2 ApudmMeTnuecKkre Omnepalud ¢ JeUCTBUTEIbHBIMH dYHCIaMu. [IpuOamkEHHBIC
BBIYHCJICHHS, TIPABHUIIa OKPYTIICHUS, TPUKUIKA U OIIEHKA pe3yibTaTa BEIUUCICHUN
Crenenp ¢ menbiM mokazateneMm. CrangapTHas (opma 3amucu JAeWCTBUTEIHHOTO
1.3 yucna. Mcnonp3oBanue moaxoasmiei ¢GopMbl 3amUCU JEHCTBUTEIBHBIX YUCET IJIA
pelieHus MPakTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX
L4 ApubdmMeTnueckrii KOpeHb HATypalbHOUM cTerneHu. [[elicTBus ¢ apupMeTHIECKUMU
' KOPHSIMHA HAaTypaJIbHOW CTENIEHU
15 CuHyc, KOCHHYC U TaHT€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIIOBOIO apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxxaecTBa 1 TOKIECTBEHHBIE TPEOOPA30BAHUS
59 IIpeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETPpHUYECKUE (HOPMYJIBI
)3 VYpaBHeHHe, KOpeHb ypaBHEeHHsA. HepaBeHCTBO, peleHHME HepaBeHCTBAa. Merton
WHTEPBaJIOB
24 Pemenue uenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
2.5 Pemienue nppanroHanbHbIX YPaBHEHU 1 HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUUYECKUX YPABHEHUI
57 [IpumeHeHre ypaBHEHH U HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3aJlay U 3aja4
' W3 pa3IU4YHbIX 00JacTel HAYKH U PeasIbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, crnocoObl 3amanus (pyakuwu. ['paduk ¢GyHkmuu. Bzaumuo oOpaTHBIC
' GyHKIUH
39 O6macTe ompeneneHuss W MHOXECTBO 3HaueHuM QyHkiuu. Hymm QyHKIuw.

[IpomexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE PYHKLINUU




13 CrenenHnast GyHKIHS ¢ HATYpaJIbHBIM U LIeTbIM MoKa3zateneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpadUK KOPHS 71-0¥ CTETICHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, OINpPEAENICHHE TPUTOHOMETPHUYECKUX (DYHKIUH
' YHCIIOBOrO apryMeHTa
4 Hayana maTtematuyeckoro ananuza
41 [locnenoBarenpHOCTH, CHOCOOBI 3aJaHUs TOCJIEA0BAaTENbHOCTEN. MOHOTOHHBIE
’ II0CJIEJOBATEIBHOCTH
ApudpmeTrnueckass W TeoMeTpuYeckas mporpeccuu. beckoHeuHO yObIBaromas
4o | TEOMETPHYECKas MPOrpeccus. CymMa OecKOHEYHO YOBIBAIOLICH TeOMeTpUYEeCKOn
' nporpeccun. dopmyna CI0XKHBIX HPOLIEHTOB. MCroib30BaHME NPOrPECCUM IS
pelIeHus peasIbHbIX 33724 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTMKa
MHuoxecTBO, omnepanuu HajJ MHOXecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 [IpumeHeHrne TEeOpEeTHKO-MHOKECTBEHHOTO amnmnapara JJjisl ONHMCAaHUs pPealbHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTrUX YUeOHBIX MPEAMETOB
5.2 | Onmnpenenenue, Teopema, CIEACTBUE, JOKA3ATEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
1.1 Harypanbnble u nensie ynucna. [Ipu3Haku JeIMMOCTH LEJIbIX YUCEeT
1.2 Crenens ¢ pallMOHaJIBHBIM MOKa3ateneM. CBOWCTBA CTEIEHU
1.3 Jlorapudm uucna. JlecaTuyHble ¥ HaTypajabHbIE JOrapudMbl
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [TpeoOpa3zoBanHue BBIpAXEHUH, COJIEPKAIIMUX JTOTaPUPMBbI
)9 [Ipeobpa3oBanue BbIpaXXeHH, COEepKAIUX CTENIEHU C PAllMOHATIbLHBIM
' HoKa3aresiem
2.3 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckrue ypaBHEHUS 1 HEPAaBEHCTBA
26 Cuctembl JIUMHEHHBIX ypaBHEHHU. PelleHue MNpUKIAaIHBIX 3a7ad C MOMOUIbIO
' CUCTEMBI JIMHEVHBIX YPaBHEHUU
2.7 CucTteMbl 1 COBOKYITHOCTH PAaIllMOHATIBHBIX YPABHEHU U HEPABEHCTB
)8 [Ipumenenue ypaBHEHMI, CUCTEM M HEPABEHCTB K PEHICHUI0 MAaTeMaTHYECKUX
' 3aJ1a4 ¥ 3a3/1a4 U3 pa3IMYHbIX 001acTeil HAYKHU U pealbHON KU3HH
3 OyHKIIUU U Tpaduku




Oynkius. Ilepuoanueckue QyHKIuH. [IpoMeXKyTKH MOHOTOHHOCTH (YHKIIWU.

3.1 MakcumymMbl 1 MHHUMYMBI ¢GyHKuuu. HaunOonblnee u HauMeHbIee 3HAYCHHE
(GYHKLMHU Ha IPOMEXKYTKE

3.2 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U rpapuKu

33 [NokazarenbHast u norapudmudeckast pyHKIHH, X CBOWCTBA U TpapuKu

34 Hcnonb3oBanue rpadukoB GpyHKIMIA A1 pelieHUs] ypaBHEHUN U JIMHEHHBIX CUCTEM
Hcnonb3oBanne rpadukoB (QyHKUMI 11  MCCIEAOBAaHUS  INPOLECCOB U

3.5 3aBUCUMOCTEH, KOTOPbIE BO3HHUKAIOT IPU PELIEHUM 3334 U3 JAPYruX y4eOHBIX
IIPEAMETOB U PEaJIbHOM KU3HU

4 Hadana maTemMaTnyeckoro aHaansa

4.1 HenpepsiBable GyHKIMH. MeTO MHTEPBAJIOB JIJIs1 PEIICHUS HEPABEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHUIA CMBICIT TPOU3BOTHOM

43 [IpousBonHble 3meMeHTapHBIX GYyHKUIUE. DOpMyabl HAXO0XKIEHHUS MPOU3BOIHON

' CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIIMH

[Ipumenenre NpPOM3BOAHOM K HCCIEAOBAHUIO (YHKIMM HAa MOHOTOHHOCTh H

4.4 3KCTpeMyMbl. Haxoxnenue HanOoJIbIIero 1 HaMMEHBIIETO 3HAaYeHUs! (PYHKIIMHM Ha
OTpE3Ke
[IprMeHeHne MPOU3BOIHOM 1T HAXOKAECHUS HAWITYYIIEro PENICHHs B IPUKIIaHbBIX

4.5 3ajayax, JUid ONpEJeNIeHHs CKOPOCTH Mpoliecca, 3aJaHHOro QopMmysiaod WiIH
rpadukom

4.6 [lepBooOpa3nas. Tabnuia nepBooOpa3HbIX

47 WuTerpa, ero reoMeTpudeckuii U GU3NIECKUil CMBICI. Beruncienne naTerpaia mo

dopmyne Hetorona — JleliOHmMIIa




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOI
IHPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHO# 00pa3oBaTe/ibHOIl MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHusi

Brnanenme meromamu JOKa3aTelIbCTB, AITOPHUTMAMH pEIICHUS 3a/ad,
yMeHue (OpMYITHpOBATh W ONEPUPOBATH IMOHATHUSMHU: OIpENEICHNUE,
aKCcMoMa, Teopema, CJIEJICTBHE, CBOWCTBO, NMPHU3HAK, J10Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKU; IPUMEHSTH UX; yMEHUE (HOPMYITUPOBAThH
0o0paTHOE W MPOTHUBOMNOJOXKHOE YTBEPXKIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
NPOBO/NTH JOKa3aTeNbHbIE pAcCyKAEHHS NPU pPELHICHUH 3a/ad,
OLICHMBATh  JIOTHYECKYIO TIPABHIBHOCTH  PACCYXKICHHH;  yMEHHE
OIIEpUPOBATh TMOHITUSMH: MHOXECTBO, ITOAMHOXECTBO, OIEpaIMy HaJ
MHOXECTBaMH; YMEHHE WCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
amnmapat JUIs OTIMCAaHUsI PeaTbHBIX MTPOIECCOB U SIBJICHHUI U MPH PEIICHUH
3amad, B TOM UHCIIE W3 JPYruX Yy4YeOHBIX TMPEIMETOB; yMEHHE
OTIepPHPOBATH TOHATHIMH: Tpad, CBSI3HBIN rpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OIUCHIBATh Tpadbl pa3IMIHBIMU

croco0amu; UCIIONB30BaTh Ipadbl MPU PEIICHUH 33124

VYMeHue onepupoBaTh MOHATHSAMM: HaTypalbHOE YHCIO, LIEJI0e YHCIIO,
CTETEHb C LIeJIbIM MOKa3aTeseM, KOPeHb HATypaJIbHOW CTENEHH, CTEIICHb
C palUOHAJIbHBIM  IIOKa3aTeleM, CTEeNeHb C  JIeHCTBUTEIbHBIM
noKas3aTejaeM, JIorapupm Uucia, CHHYC, KOCHHYC UM  TaHI€HC
IPOM3BOJBHOIO YHCJA, OCTaTOK IO MOJYNI0, PalMOHAIBHOE YHCIO,
UPpPALMOHAIBHOE  YHMCJIO,  MHOXXECTBA  HATypalbHbIX,  LEJbIX,
paloOHaIbHbIX, JCHCTBUTENBHBIX YHCEN; YMEHUE HCHOJIb30BaTh
NPU3HAKUA JEIUMOCTH, HAUMEHBIIUN OOIIMI JeNuTeNh U HauMEHbIIee
oO1ee KpaTHOE, aNropuT™M EBKiINMIA Npu pelIeHnH 3a/1a4; 3HAKOMCTBO C
pa3sIMYHBIMM  TO3MLMOHHBIMHM ~ CUCTEMAMM  CUUCIIEHHS; YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUH U MpeoOpa3oBaHUS BBIPAKEHHH €O
CTENEHsMHU M Jiorapudmamu, mpeodpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BBIpa)KeHPIfI; YMCHHC OIICPHUPOBATL INOHATHAMMHA: ITOCICAOBATCIBbHOCTD,




apudMeTHIecKas Mporpeccus, reOMETpHIECcKas Mporpeccus, 0eCKOHEUYHO
yObIBarolasi  reoMeTpuYecKkass  IpOrpeccus; yMEHUEe  3aJaBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEePUPOBATH MOHATUSMU: KOMIUIEKCHOE YHUCIIO, COMPSIKEHHDBIC
KOMIUIEKCHBIE YMCIIa, MOIYJIh U apTyMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMmucH KOMITJIEKCHBIX 4Hcel (TeoMeTpudecKasi, TPUTOHOMETpUYecKas 1
anreOpanyeckasi); yMEThb MPOHU3BOAUTH apUPMETHUECKHE IEHCTBHUS C
KOMIUIEKCHBIMU ~ YHCJaMH; TPUBOJUTH TMPUMEPHI  HUCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

OonpeaACIUTCIIb MaTPULIBI, FCOMCTpI/IIIGCKI/Iﬁ CMBICJI OIIPCACIUTEIIA

YMeHue onepupoBaTh NOHATHUSAMHU: palMOHAIbHBIC, WPPALMOHAJIBHEIE,
NOKa3aTeJbHbIe, CTENEHHBIE, Jorapu(pMuieckue, TPUTOHOMETPHUYECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHSATUSMH: TOXIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMA YPAaBHEHUH W HEPABEHCTB, PaBHOCHJIBHOCTD
YpaBHEHHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaThb YpaBHEHMS,
HEPABEHCTBA M CUCTEMBI C TOMOILBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl C IIapaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI Ul PELICHHS MaTeMaTHYECKHUX

3a/1a4 ¥ 3a71a4 U3 Pa3IuIHBIX 00J1aCTeH HAYKH M peaTbHOM XKU3HU

YMeHHue omnepupoBaTh MOHATUAMHU: (QYHKIUS, UYETHOCTh (YHKIUH,
NEePUOIMYHOCTD (DYHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (DYHKITMH, HanOOJIbIIee U HaUMEHbILIee 3HAUCHUS
(GyHKIMHN Ha IPOMEXKYTKE, HEpepbIBHAs (YHKILUS, aCUMIITOTHI rpaduka
GbyHKLIMY, TIepBas U BTOpas NpOU3BOJHAS (PYHKIUH, TEOMETPUUECKUN U
¢du3nyecKkuii CMBICT TPOM3BOAHOW, IEpBOOOpa3Hasi, OINpeAeIEHHBIH
UHTETpall; YMEHHE HAaXOAMTh ACHUMIITOTHI rpaduka (QyHKIUH; yMEHHE
BBIYHUCIIATH [POM3BOAHBIE CYMMBI, TPOU3BEACHHS, YacTHOIO U
KOMITO3UITNH (DYHKIMIA, HAXOIUTHh YpaBHEHHE KacaTelbHOW K TpaduKy
GyHKIIMY;, YMEHHE HAaXOIWUTh IMPOW3BOIHBIC AJIEMEHTAPHBIX ()YHKIWH;
YMEHHE HWCIIOJIb30BaTh IPOW3BOJHYIO JJISi HCCIeIOBaHHUA (DYHKIIHH,
HAXOJIWUTh HaWOOJBIINE W HAWMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKu MHOTOWJICHOB C MCIOJIB30BAHUEM alllapaTta MaTeMaTHUECKOTO
aHalu3a; MPUMEHATh NPOM3BOIHYIO JJIsl HAXOXKICHHUS HAWIYy4IIero
pelieHusl B MPHUKIAIHBIX, B TOM YHUCIIE COLMATbHO-IKOHOMHUYECKUX H

(I)I/IBI/IIIGCKI/IX 3aJadax; HaXOJUTh Iiomaaun 1 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HHTCrpaia; NpuBOAHUTL MPUMECPBI MATCMATHYCCKOIr0o MOJACIHNPOBAHUA C

OMOIIbI0 T PepeHIINaATHHBIX YPABHCHUM

YMeHue omnepupoBaTh HOHATHSAMH: Tpaduk QyHKIMM, oOpaTHas
¢byHKIMsA, KOMOO3ULUs (YHKUUN, JTUHEWHas (QYHKIUS, KBaJIpaTU4HAs
byHKLuS, panoHagbHas byHKuus, CTEIICHHAs byHKLu,
TPUTOHOMETpUYECKHE  (YHKLUUH, OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKLIMYM, T[OKa3zaTeslbHas M Jiorapudmuyeckas QyHKIUM; YMEHHE
CTPOUTH TPaPUKH W3yYEHHBIX (DYHKIHH, BBIMOIHATH MPEoOpa3OBaHHS
rpadukoB QYHKITUH, UCTIOJIH30BATh TPAGUKH I U3yUEHUS MPOIIECCOB U
3aBHCUMOCTEH, TIPU PEUICHUH 3a/a4 U3 APYrUX Y4eOHBIX MPEIMETOB U
3a]a49 U3 peajbHOM )KU3HU; BBIpaXaTh (POPMYIIaMU 3aBHCUMOCTH MEXKITY
BEJIMYMHAMU; HCTIOIB30BATh CBOMCTBA M TpadUKN (QYHKIMI JIS1 peIICHHS
ypaBHEHM, HEPABEHCTB M 3aJad C TMapameTpamu; H300pakaTh Ha
KOOPJHMHATHOM IUNIOCKOCTH MHO>KECTBA PEILECHUI YPaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHHne pemath TEKCTOBBIE 33/1aud pPa3HbIX THUMOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, TOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3a7ja4i U3 00J1acTH YIPaBICHUS JTUUYHBIMU U CEMEHMHBIMU
(¢uHaHCaAMM); COCTaBISATh BBIPAXKECHUS, YpaBHEHHUS, HEPaBEHCTBA U HX
CUCTEMBI IO YCJIOBHMIO 3aJ[aud, HCCIEAOBaTh MOJYyYEHHOE pELIECHUE U
OLICHUBATh NPABJONONOOHOCTh PE3YJIbTaTOB; YMEHHE MOICIUPOBATH
peasibHble CUTyallUd Ha SI3bIKE MATEMATHUKH; COCTAaBIISITb BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBbl [0 YCIOBHIO 3aJauH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara

anreOpsl, MHTEPIIPETUPOBATH MOJyUYEHHBIN pe3yabTaT

VYMeHune onepupoBaTh MOHATUAMU: CpeliHee apudmMeTHueckoe, MeIuaHa,
HauOoJIbllIee U HAUMEHbILIEE 3HAYCHMs, pa3Max, JUCTIePCHsl, CTAHIapTHOE
OTKJIOHEHHUE YHMCIIOBOTO Habopa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
nH(OpMalnIo, IPEICTABICHHYIO B TA0JINLAX, HA TuarpaMMax, rpadukax,
OTpakarollyl0 CBOMCTBA peaslbHbIX MIPOLECCOB U SIBICHUMN; IPEJICTABIATH
UHPOPMALIMIO C TOMOIIBI0 Ta0NWIl W JAWarpaMM; HCCIIEAO0BaTh
CTaTUCTHUYECKUE JAaHHBIC, B TOM YHUCIE C MPUMEHEHHEM IrpadudecKux
METOOB U AJIEKTPOHHBIX CPENICTB; TpaUueCKU UCCIIEI0BATh COBMECTHbIE
HAOJIOZCHUS C TIOMOILNBIO JUarpaMM pacCeMBaHUs U JIMHEHHOM

perpeccun




YMeHue onepupoBaTh IOHATHAMM: CIIYYalHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIIy4alfHOTO COOBITHSI; yMEHHE BBIYHMCIIATH
BEPOSITHOCTh C HCIIOJNIB30BaHUEM T'paUuecKUX METOJIOB; MPHUMEHSThH
(GopMyNBI CIOXKEHHUS M YMHOXCHHS BEPOSITHOCTEH, (OpPMYIy MOTHOU
BEpOSTHOCTH, (hopMyiny bepHyminn, komOuHaTOpHBIE (PAKTHI U (POPMYIIBL;
OLICHUBAaTh BEPOSTHOCTH pEAJbHBIX COOBITUH; YMEHHE ONEepUPOBAThH
NOHATUAMM: CllydyaliHas BEJIMYMHA, paACIpElelIcHUe BEPOSTHOCTEH,
MaTEMaTHYECKOE OKUAAHHWE, AUCIEPCUS U CTaHAAPTHOE OTKIOHEHHE
CIydallHOM BEJIMYMHBL, (YHKIMHM pACIpEleNeHUus M  IJIOTHOCTH
PaBHOMEPHOI'O, IIOKa3aTE€JbHOIO M HOPMAJIbHOIO PACIpEACIICHUN;
YMEHHE HCIIONb30BaTh CBOWCTBA W3YYEHHBIX paCHpEACICHUN I
peleHusl 3amad; 3HAKOMCTBO C TMOHATHSIMHU: 3aKOH OOJBIIUX YHCEl,
METOJIbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPUBOAUTH HPHUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OINIEPUPOBATH ITOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHMH, YMCIIO TepecTaHoBOK; OuHOM HbpioTOHa; ymeHue
IPUMEHATh KOMOWHATOPHBIE (DAKThI M PACCYKICHHS JJIsl PELICHNUs 3a/1a4;
OLICHUBATh BEPOSATHOCTH peanbHbIX COOBITHI]; COCTAaBJIATh

BEPOSATHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOTYUYEHHBIA PEe3yabTaT

YMeHune onepupoBaTh IOHATHAMM: TOYKa, INpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIJa, IUIOCKUH Yrodi,
JBYTPaHHBI YroJI, TPEXTPaHHBIM YroJj, CKPELIMBAIOIIKAECS MpsSMBbIE,
MapaJUICIbHOCTh U NEPIEHIUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXKIy IPSAMBIMHU, YroJl MEXAY IPSIMON M IJIOCKOCTBIO, YrOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMU, PACCTOSHUE MEXKY IUIOCKOCTAMM; YMEHHUE UCIIOJIb30BaTh IIPH
peleHnH 3a7ay U3ydeHHbIe (akThl U TEOPEMbI IUIAHUMETPUH; YMEHUE
OLICHUBAaTb pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa; CTPOUTh
MaTEMaTUYECKHE MOJEIHM C IIOMOIUBIO T'€OMETPUYECKUX IOHATHH H

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMU MMPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIATL (QHUTYPHI, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPaBWIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,
KyO, mapajuienenumnen, MpusMa, MUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpallleHNs, UWIMHAP, KOHYC, wap, cdepa, miomanab cepsl, MIomaib
MOBEPXHOCTH TMHUPAMHUIBI, NMPHU3MBI, KOHyca, IUIMHApa, 00BEM Kyoa,

IpAMOYT'OJIBHOI'O IapaJuICJICHIUIICAd, NHPpaMUAbI, IIPU3MbI, HOUJIHWHApPA,




KOHYca, Ilapa, pa3BépTKa MOBEPXHOCTH, CEUCHMsI KOHYCa U LIMIUHJpA,
napajulesibHble OCH WJIM OCHOBAaHUIO, CEUEHHE IIapa, IIJIOCKOCTb,
Kacaroniascs cdepsl, IUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEeueHHe
MHOT'OTpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYpHI U MOBEPXHOCTH
BpallleHUs], UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUECKUX (PUTYP, CAMOCTOATEIHHO
dbopMynupoBaTh ONpeaeneHus: u3ydaemMbIx (PUryp, BHIABUTATh TUIIOTE3BI
O CBOICTBax W MpHU3HAKaX T'€OMETpUYECKUX (PUryp, 000CHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHHUE NPOBOAUTH KiIacCUPUKALUIO (uryp 1o
pPa3IUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE IOIMOJHUTEIbHBIE

MMOCTPOCHUS

11

YMeHue onepupoBaTh TMOHATHUSIMHU: JIBWKEHHE B IPOCTPAHCTBE,
napasieNbHbIA MepeHOC, CUMMETPHUsl Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUEe NOA00Ms, NOAOOHBIE (UTYpHI; yMEHHUE
pacro3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHl, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKType; HCIIOJIb30BaTh I'€OMETPUUYECKHUE OTHOLICHHS
IPH PEIICHUH 33/1a4; HAXOAUTh T€OMETPUYECKUE BETMYNHBI (JIJTHHA, YTOJI,
IJI01a/b, 00BEM) TIPH PEIICHUH 33/1a49 U3 IPYTUX yUYeOHBIX MTPEAMETOB U
U3 pealbHOM KM3HU; YMEHHE BBIUYUCIATH I'€OMETPUYECKUE BEIWIMHBI
(mmHA, yrou, IUIOIAAb, OOBEM, IUIOMIAIh MOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIe (POPMYIBI U METOABI, B TOM YHWCIIE: IUIOIMAAb TTOBEPXHOCTH
NUpaMUABL, TIPU3MBI, KOHYCa, IMIMHApPA, IUIomaab chepsl, 00béM Kyoa,
OPSIMOYTOJIBHOTO  Mapaijiesienunea, MUpaMUIbl, MPU3MBL, IHIHHIpPA,

KOHYCa, [l1apa; YMEHHE HaAXOUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (PHUTYD

12

YMeHue onepupoBaTh NOHATUAMU: NIPIMOYTOJIbHASL CUCTEMA KOOPIMHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPJIMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha 4YHUCIO, pa3joXKeHHe BekTopa mo 0Oaswucy,
CKAJSIPHOE TPOW3BEJEHUE, BEKTOPHOE IPOMU3BEIECHHE, YroJl MEXIY
BEKTOPAMM; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOA
JUISL pelleHHs] TEeOMETPUYECKMX 3aJady U 3ajad JpYrux y4ueOHBIX

IIPEAMETOB

13

YMmenue BI:I6I/IpaTI: HOI[XOI[HH_[I/Iﬁ MCTOA IJIsI  PCHICHHUA 3addayu,
MNOHMMAHHUC 3HAYUMOCTH MATCMATHKU B H3YYCHUU IIPUPOJHBIX U
06U.ICCTBCHHBIX nmponeccoB " ﬂBJ'IeHHfI; YMCHHUEC  PACIIO3HABATH

MMPOSBJICHUC 3dKOHOB MAaTEMATHKU B HCKYCCTBE, YMCHHC IPUBOIHUTH




INpuUMEPbl  MATEMATHYCCKUX

MaTeMaTHYECKOU HayKH

OTKPBITUHA POCCUHCKOW M  MHPOBOHU




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D

HO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BIYKACICHUS
1.1 HatypanbHble u nensle uncina. [Ipu3Haku 1e1MMOoCTy LEIbIX YHCEeT
12 Pammonanbupie  uyucia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, MPOICHTHI,
' OeCKOHEYHbIE IEPUOTUIECKUE IPOOH
13 ApupmeTnueckuii KOpeHb HaTypaJIbHOW CTeTeHu. J{eHCcTBHS ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ uensiM mnokaszateneM. CrTeneHb C palMOHAIBHBIM IOKa3aTeJIeM.
' CBoiicTBa CTENEHU
Ls CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOTO aprymMeHra. ApKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuyHbie U HaTypajJbHbIE JOraprudMbI
JeiicTBuTenpHble uYncia. ApupMETHYECKHE ONepalud ¢ JACHCTBUTEIHHBIMHU
1.7 ynciaMu. [lpuOnnxEHHbIE BBIUMCIECHMS, IpaBWIa OKPYIJICHUS, NPUKHUIKA H
OLICHKA PE3yJIbTaTa BIUUCICHUI
1.8 [IpeoOpa3zoBaHue BhIpaKEHUN
1.9 KomrnekcHeie uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHaIbHBIE YPaBHEHUS
2.2 WppaumonanpHble ypaBHEHUS
2.3 TpuroHomeTpudyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOrapuhMUUECKUE YPABHEHUS
2.5 Henble 1 1poOHO-paliioHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBEHCTBA
2.7 [loka3zatenbHble U TOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Martpuiia cucTeMbl JIMHEUHBIX ypaBHEHUN. OnpeeuTeNb MaTPUILIbI
3 OyHKIMH U TpaduKh




OyHKMA, cnocoosl 3aganus Gpynkuun. ['padux dyakuuu. Bzanmao oOpaTHBIC

> ¢byskuuu. YétHpie u Heu€THble QyHkuuu. [lepuoanueckue GpyHkuum
OO6usacth ompeneneHUs] U MHOXKECTBO 3HaueHUW ¢yHkuuu. Hynmu QyHkimm.
) [IpomMexxyTku  3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MakcuMymbl 1 MUHUMYMBI QyHKIUH. HauOonbliee ¥ HauMeHblee 3HAYCHHE
GYHKIIMM Ha POMEKYTKE
13 CrenenHas (GyHKIMS C HATYpaJIbHBIM W IENbIM Toka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-0i CTENIEHU
34 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u orapumudeckas GyHKIIMH, ©X CBOHCTBA U I'PapUKH
16 Touku paspeiBa. AcumnrToTel rpaduxoB ¢yHkuuid. CBoiicTBa (QYyHKIUH,
' HETIPEPHIBHBIX Ha OTpe3Ke
3.7 ITociienoBaTENLHOCTH, CITOCOOBI 3aJaHMS MTOCIIEA0BATEILHOCTEN
3.8 ApupmeTrnueckas ¥ reoMeTpuIeckas nporpeccuu. @opmyia CIoKHBIX TPOIIEHTOB
4 Hauana MmaTemaTtndeckoro aHaamnsa
4.1 [pousBonnas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (YHKIMHA
[IpumeHeHne MPOM3BOJHON K MCCIENOBaHMIO (DYHKIIMA HAa MOHOTOHHOCTh H
4.2 sKCcTpeMyMbl. Haxoxxnenne HanOoIbIIero 1 HAUMEHBIIIETO 3HaUeHUs (PyHKITUH Ha
OTpe3Ke
4.3 [lepBoo6pasnas. Murerpain
5 MHoecTBa U JIOTHKa
5.1 MHo»xecTBO, onepaiyi HaJ MHOX)ecTBaMu. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe 1 TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v TOBEpXHOCTHU BpAILICHUS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

* Maremartuka. Anredpa 1 Hayaia MaTeMaTHieckoro aHanusa; 10 kiacc.
yrayonennoe odyuenne Mepansik A.I'., Homuposckuii JI.A., [Tonskos B.M.;
nont pepakuueit [Togonsckoro B.E. O0mecTBo ¢ orpannueHHON
0oTBeTCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PA®y;
AxumonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

* Maremaruka. Anre6pa u Hayana MaTeMaTH4ecKoro aHaiusa; 11 kiacc.
yrayoseHHoe ooyueHue Mepsnsak A.I'., Homuposckuii [[.A., [TonskoB B.M.;
non penakiueit [Togonbckoro B.E. O6miecTBoO ¢ orpaHrndeHHOM
oTrBeTcTBeHHOCTHIO0 M3narensckuii nentp «BEHTAHA-TPA®y;
AxmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

1. Maremaruka: ajiredpa v Hayajla MaTeMaTHYECKOr0 aHaJIu3a, FEOMETPHSI.
Anrebpa v Havasia MatemaTudeckoro aHanusa, 10 knacc/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernuxkoB H.H. u npyrue, AkiinonepHoe o0I1ecTBO
«M3parensctBO «lIpocBemeHue»

2. Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOTO aHAIIN3a, T€OMETPHSL.
Anrebpa 1 Havaja MaTeMaTu4eckoro ananusa, 11 kmacc/ Hukonbckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe oOI1eCcTBO

«M3parenscTBO «IIpocBeienne»

METOAUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA



- https://file.11klasov.net/3099-algebra-i-nachala-matematicheskogo-analiza-
10-klass-kniga-dlya-uchitelya-potapov-mk-shevkin-av.html
- https://file.11klasov.net/3096-algebra-i-nachala-matematicheskogo-analiza-

11-klass-kniga-dlya-uchitelya-potapov-mk-shevkin-av.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

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

-https://www.yaklass.ru/p/algebra

-https://m.edsoo.ru/7f415b90

-http://www.edu.ru/
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