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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil kKype «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIU3ay SIBISAETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTrpaMme cpeaHero oodiiero oOpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIeUnBaET UHCTPYMEHTAIBHYIO 0a3y s
M3YUYEHUsSI BCEX ECTECTBEHHO-HAY4YHBIX KYpCOB, a C JPYroil CTOpPOHHI,
dbopMupyeT JIOrMuecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXcsi Ha YPOBHE,
HEOOXOJUMOM JIJIsI OCBOEHUS HWH(OpMATHKH, OOIECTBO3ZHAHUS, HCTOPHH,
CJIOBECHOCTH M JPYrUX JuclMIUIMH. B pamkax paHHOTO ydeOHOro Kypca
oOydJaromuecs: OBJIaJICBAIOT YHUBEPCAIBbHBIM S3BIKOM COBPEMEHHOM HayKH,
KoTopasi GOpPMYyJIUPYET CBOU JOCTHXKEHHUS B MaTeMaTHUeCKOM dopme.

VYu4eOHbIN Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHaIN3a 3aKjiaIbIBacT
OCHOBY Il YCIEIIHOTO OBJAaJACHUS 3aKOHaMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM PAa3BUTHS SKOHOMHKH M OOIIECTBEHHOM
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATBCS B COBPEMEHHBIX IHHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIIOJB30BaTh WX JJIsSI JAJIbHEHIIIETO
oOpa3oBaHuss W B TIOBCEJHEBHOW KU3HH. B TO e BpeMs OBIajecHUC
a0CTpaKTHBIMU ¥  JIOTUYECKH CTPOTUMHU KOHCTPYKLIMSIMHU  anredpbl U
MaTEMaTUYECKOTO aHallu3a pa3BUBAET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, JIOKA3bIBATh YTBEPHKACHUS C TIOMOIIBI0 MUHIYKIIAU
U paccyXaaTh IeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJloOTHi0, (GOPMHUPYET KpPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJICHUE.

B xone m3ydenust yueOHOro kypca «Airedpa v Hayaia MaTeMaTU4ecKOTo
aHanu3ay» oOydYaronIrecs Moay4yatoT HOBBIA OMBIT PEIICHUS MPUKIATHBIX 3aa4,
CaMOCTOSITEJILHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNIeH  peajbHBIX
CUTYallUii, MTHTEPIIPETAIIMU TTOTYUYEHHBIX PEIICHU, 3HAKOMSTCS C MPUMEPAMHU
MaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOnbiii Kypc 001a1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHITUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4eOHbI MmaTepual, CIoCOOCTBYIOIINN
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4yepe3 crnenupuKy ydeOHOH
JESTENBHOCTH, TPEOYIOMEeH NPOJOIKUTEIHPHOW KOHIICHTPAIIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJYyYECHHbIN
pe3yibTar.

B ocHoBe metomumkm oOydeHwsi anreOpe W HadajgaM MaTeMaTHYeCKOTO
aHaJIM3a JISKUT JCATEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.



B crpykType yueOHOro kypca «Ainredpa M Hayajla MaTeMaTUYECKOTO
aHaJIu3a» BBIJEJICHBI CIEAYIOUME COACPXKATEIbHO-METOANYECKUE JIUHUU:
«Yucnma wu BeuuciaeHUsA», «DOyHKIMU W Tpadukuy, «YpaBHEHUS U
HepaBeHCTBay», «Hauana MaremaTyeckoro aHanuza», « MHOXECTBa U JIOTUKaY.
Bce ocHOBHBIE colepKaTeIbHO-METOJUYECKHE JIMHUU U3Y4aloTcs  Ha
MPOTSHKEHUU JIBYX JIeT 00y4YeHMsI Ha YpOBHE CpeHero olIiiero oopa3zoBaHusl,
€CTECTBEHHO JOMOJHSS APYT Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMu
u pasnenamu. J[aHHBIM y4yeOHBIN KypcC SBISETCS HMHTETPATUBHBIM, MOCKOIBKY
o0beIUHIET B cebe cojepkaHue HECKOJIBKUX MaTeMaTUYeCKUX IUCIUILUIVH,
TaKUX Kak airebpa, TPUTOHOMETPHs, MAaTeMaTHYECKUM aHaIu3, TEeopus
MHOXECTB, MaTeMaruueckas Joruka u japyrue. Ilo wmepe Toro Kkak
oOydJaroluecs: OBJIaJIEBAlOT BCE Oojiee MMUPOKUM MAaTEMAaTHUECKUM almapaToM,
y HUX TMOCIEI0BATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHYECKyI0  MOJENIb  PEAIbHOW  CHUTyallud, TNPUMEHATh 3HAHUSA,
MOJIYYEHHBIE TIPU WM3YyUYCHHH y4eOHOTro Kypca, JUIsl PEIICHUS CaMOCTOSATEIbHO
chopMyJIMPOBAaHHOW MaTEMaTHYECKOW 3aJaud, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxxarenbHo-MeToANYeCcKass JMHUS  «Yucma W BBIYHCICHUS
3aBepiaeT (OpMUPOBAHHWE HABBIKOB HMCIIOJIB30BAHMS JEHUCTBUTENBHBIX UYHCEN,
KOTOpO€ OBLIO HayaTO Ha YPOBHE OCHOBHOTO 00miero oopazosanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMAHHE yJemsieTcss POopMUPOBAHUIO
HABBIKOB PAIlMOHAJIBHBIX BBIYHMCIICHUN, BKJIIOYAIONIUX B ce0s HCIOJIb30BaHUE
pasnu4HbBIX (OpM 3alMCHU YUCIa, YMEHHE JeNaTh MPHUKUIKY, BBITOIHATH
npuOIMKEHHBIE BBIUMCICHUS, OLIEHUBATh YHCIIOBBIE BBIpXEHHS, padOTaTh C
MAaTEMaTUYECKUMU KOHCTAaHTaAaMHU. 3HAKOMble OOYy4YaloImUMCS MHOXECTBA
HATypalbHBIX, LIEJbIX, PAIIMOHATBHBIX U IEUCTBUTEIBHBIX YHCEI JAOMOIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHuCeld. B KaxaoM H3 3THUX MHOXECTB
paccMaTpHUBAIOTCA CBOWCTBEHHBIE €My CHEIU(UYECKUe 3aJaud W OIepaluu:
JIEJICHUE HAIleJI0, OINEpPUPOBAHME OCTATKAaMH HAa MHOXKECTBE LIEJbIX YHCEN,
0COOBIE€ CBOMCTBA PAIMOHAIBHBIX U UPPAMOHATBHBIX YMCEN, apu(hMETHIECKUE
omnepaluy, a TakKe W3BJICYEHUE KOpPHSA HATypajJbHOM CTENEHH Ha MHO>KECTBE
KOMILUIEKCHBIX 4ucell. braronaps mociegoBaTeIbHOMY PACIIMPEHHUIO Kpyra
UCIIOIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMM MX HPUMEHEHUS Jis
pEelICHHs] Pa3IUYHBIX 3a1ad  (QopMUPYeTCS TPEICTaBIEHWE O EIUHCTBE
MaTeMaTUKU KaK HayKu U €€ POJIM B MOCTPOCHUU MOJENEH peallbHOro Mupa,
IMPOKO UCHOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3ALIUSL.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
00ydeHHMs1 Ha YpOBHE CpPEIHEro oOIero oopa3oBaHUs, MOCKOJBKY B KaKIOM



paznene I[lporpaMmbl MpeAyCMOTPEHO pPEIIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3yibTate O0O0yYaroluecss OBJAJACBAIOT PA3TUYHBIMH METOJIAMH PEIICHUs
pallMOHATBHBIX, HPPAlMOHATBHBIX, TMOKa3aTEIbHBIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUH, HEPABEHCTB U CHUCTEM, a Takxke 3ajad,
cojepkamux napaMmeTpbl. [lomydeHHBIE yMEHHUSI IIUPOKO HUCIOIB3YIOTCS TMpHU
UCCIEIOBaHUM  (PYHKIIMH C TOMOLIbIO MPOU3BOJHON, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XJIEHHWE HauOOJBIIMX W HAUMEHBIIHNX
3HaueHui QyHkiuu. J[aHHas conepxaTenbHas JIMHUS BKIIOYAET B ce0S TaKKe
dbopMupoBaHue yMEHUN BBITOJHATH Pacu€Thl 10 Gopmyram, mpeoOpa3oBaHuUs
pallMOHATBLHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUM, a
TaK)Ke BBIPAKECHUH, COJIEpKAIUX CTENEeHU U JiorapudMbl. biaromgapst uzy4eHuto
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIIEHUS O00ydaromuxcs, GOpMUPYIOTCS
HABBIKM JICIYKTUBHBIX PACCYXXJCHUM, pabOThl C CHMBOJIBHBIMU (OpMaMH,
NpEACTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEM B BHUJE pPaBEHCTB U
HepaBeHCTB. AnreOpa mpemiaraet dQpQeKTUBHbIE MHCTPYMEHTBI JIJIsi PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33J1a4, HATJSIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAnueckass JUHUS «DyHKIUU U TpaduKu» TECHO
NEeperieTaeTcsl ¢ APYTUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIE 3aJa€T TOCIEIOBATEIbHOCTh M3y4YeHUs wmarepuana. M3yuyeHue
CTENICHHOW, TOKa3aTeIbHOM, JOrapuMUUYECKOH ¢ TPUTOHOMETPUUYECKHUX
GbyHKIMN, UX CBOMCTB W TpaduKOB, MCMOJb30BaHWE (DYHKIUH IS pelICHUS
3a/1ay U3 JPYruxX y4eOHBIX MPEIMETOB U PEAbHOM KU3HHU TECHO CBA3AHO KaK C
MaTE€MAaTHYECKUM aHaJIU30M, TaK U C PELICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
TOM OOJBIIIOE BHUMAaHUE YAeseTcs (QOPMUPOBAHHIO YMEHHS BBIPAXKAThH
dbopMynamMu 3aBUCHMOCTH MEXIY Ppa3IUYHBIMU BEJIMYMHAMHU, HUCCIEI0BAThH
MOJIy4eHHbIE (DYHKITNH, CTPOUTH UX rpaduku. Matepuai 3TOi coaepKaTeIbHON
JUHUAW HalEJeH Ha pa3BUTHE YMEHHUU W HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATH
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3InyHON (opMe: aHaTUTHIECKOM,
rpaduyeckoi W CIOBeCHOM. Ero wm3ydeHue CrmocoOCTBYeT pPa3BUTHIO
ANTOPUTMHUYECKOTO MBIIUICHHSI, CHIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH,
HCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas 1uHUA «Hauana MmaTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pACIIUPUTh KPYr KaK MaTEeMaTUYeCKUX, TaK W MPHUKIATHBIX
3a/1a4, JOCTYNHBIX OOyYaroUMMCs, TaK KaK y HHUX MOSBISIETCS BO3MO>KHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (YHKIMH, ONpeNeNsiTh WX HauOOoJblIUe U
HaUMEHBIINE 3HAYCHHUS], BRIUUCIATH IUIOMIaAu GUryp u oObEMBI TE, HAXOIUTh



CKOPOCTH M YCKOPEHHsI IPOLECCOB. J[aHHas coaeprKaTenbHas JUHUSA OTKPBIBAET
HOBBIE BO3MOYKHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJIECNIEH pealbHbIX
CUTYyallMil, TTO3BOJISICT HAXOJUTh HAWIYYIIEE PEUICHUE B NMPUKIAIHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKOro  aHajau3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO U KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUMN
pacrno3HaBaTh IMPOSIBIICHUSA 3aKOHOB MAaTEMAaTUKHM B HAyKe, TEXHUKE W
uckycctBe. O0yyaronyecs y3HaT O BBIJAIOUIUXCS pe3ybTaTax, MOJTYyYEHHBIX
B XO/JI€ Pa3BUTHS MaTEMATUKHU KaK HayKH, U 00 UX aBTOpax.

CoaepxartenbHO-MeTOAMYECKAsA TUHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET
B ce0sl AJIEMEHThl TEOPUU MHOXKECTB U MaTeMAaTHYECKOW JIOTUKH. TeOopeTHKo-
MHOKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJIbHOMU
MaTeMaTHK{ U MpejiaraloT HauboJiee YHUBEPCAIBHBIM S3BIK, 00BHEHMHSIIONINMN
BCE pa3liesibl MaTeMaTUKU W €€ TPUIIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIC
MaTeMaTUYECKUE NUCUUILUIMHBI U UX TPUIIOKEHUS B enuHoe 1enoe. [Toaromy
BOXHO JlaTb  BO3MOXXHOCTh  OOydYaroleMycCs TMOHHMaTh  TEOPETHUKO-
MHO>KE€CTBEHHBIN SA3bIK COBPEMEHHOW MATEMaTUKH M HUCIOJb30BaTh €ro JJid
BBIPDAXKEHUSI CBOMX MbICieil. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMaTUKH Kak
HAyKd CJIeAyeT MPU3HATh CBOWCTBEHHYID €W CTPOrocTh OOOCHOBAaHHMM U
CI€0OBaHUE  OMNpEAEIEHHbIM  IpaBWJIaM  [OCTPOCHUS  JIOKA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST O0y4YalomMUXCsa, TMO3BOJISIET KM CTPOUTH CBOH
pacCy>KJIeHUSI Ha OCHOBE JIOTHYECKUX TpaBmi, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa ¥ Hayaima MaTeMaTHUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHUYECKOTO MOJIETMPOBAHUSA, KOTOPHIE TPU3BAHBI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peallbHbIX
CUTyalllid, MCCIEOBAHUS STUX MOJENeH C TOMOIIBIO ammapara aiareOpbl U
MAaTEMaTHYECKOr0 aHaIn3a, UHTEPIPETALNN MOJIYYEHHBIX PE3YyJbTaTOB. Takue
3aJ]aHUsI BIUIETEHBl B KaXXIbIM M3 pPa3leliOB IPOIPAMMBI, IOCKOJBKY BECh
Marepuall yu4eOHOTO Kypca LIUPOKO HMCHOJIb3YETCS I PEIICHUs MPUKIATHBIX
3amad. Ilpum pelieHuM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIH30BaTh AHAIOTHIO, 0000IMATh U KOHKPETH3UPOBATH
npobnemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYEHUS BCEX TeEM yueOHOro Kypca «Anredpa
Y Ha4aJIa MaTEMaTUYECKOTO aHAIU3a.



Ha wu3ydenne ydeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEJEIO), B
11 xnacce — 136 yacoB (4 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbhbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue Apodu. Ilpumenenue npobeil U MPOLEHTOB s
pelIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3IMYHbIX OTpacield 3HAHUW M PealbHOU
KHU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHuCIaMu. Moayib
JEUCTBUTEIILHOTO dYHUCIa W ero cBoiicTBa. [lpuOnuxEHHbIE BBIYUCICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1ensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBaHue
noaxoasnie  GOpMbI  3amUCU  JEUCTBUTENBHBIX YHUCENT JUIS  pelIeHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM MOKa3aTelieM M €€ CBOICTBA, CTENEHb C
NEHUCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsTuuHble W HaATypaibHBIC
Jorapu@mel.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHT'€HC YMCJIOBOrO0 aprymMeHTa. ApKCHHYC,
apPKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa M TOXACCTBEHHBbIE NpeoOpa3oBaHusl. YpaBHEHUE, KOPEHBb
ypaBHEHUs. PaBHOCUIIbHBIE YpPABHEHUSI U ypaBHEHUA-CIIeICTBUS. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IIEJIBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUN
Y HEpPAaBEHCTB. MHOrO4YJIEHbI OT OJHOW NMEpEMEHHOM. JleeHrne MHOrowieHa Ha
MHOrOWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbBIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHU ¥ KOPHHU.

WUppanuoHnanbHble  ypaBHEHUSI. OCHOBHbIE ~ METOAbl  pEILICHHUS
UppAIMOHAIBHBIX YPABHEHHI.

[lokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEpKAITUX JTOTApUPMBI.



Jlorapupmuyeckue  ypaBHeHHA.  OCHOBHBIE  METOABl  PELICHUS
Jorapu(pMUYECKUX YpaBHEHUIA.

OcHoBHBIE TPUTOHOMETPUUECKHUE (bopMyJIbIL. IIpeo6GpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Pemenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemienue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUHBIX
ypaBHeHU. Onpenenutens MaTpulbl 2X2, €ro reOMETPUYECKHU CMBICI U
CBOWCTBA, BBIUMCJICHHE €ro 3HAYCHHS, NPUMEHEHHE ONPEACIUTENs s
pellleHus CUCTEMBbl JIMHEHWHBIX YypaBHEHHH. PelieHue NpuKIaaHBIX 3a1ad C
MOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lccienoBaHue TOCTPOSHHOM
MOJIEJIH C TIOMOIIBIO MATPHI] U OTIPEICIIUTENCH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENEH pealbHOW CUTYallMHd C MOMOIIBIO
ypaBHEHUI 1 HepaBeHCTB. [[puMeHEHNE ypaBHEHUH M HEPaBEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3a/ad W 3a/ad U3 Pa3IMIHbIX 00JIACTeH HAyKH W peabHOU
KHU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMSA, crnocoObl 3ananus (QyHKIUUA. B3zanmHO oOpaTHble (QYHKIIMH.
Komnosunus dyukmuit. ['paduk dyaknuu. DnemeHTapHbIe TpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

O6nacTp onpenieNIeHUs] U MHOXKECTBO 3HaUeHu QyHkiuu. Hynu ¢dyHkumu.
[IpoMexxyTku  3HaKOMOCTOSHCTBA.  UETHbIe M HEYETHbIE  (PYHKIIUH.
[lepuonuueckue  QyHkiuu.  [IpoMeXyTkM  MOHOTOHHOCTH  (DYHKIIUH.
MakcumyMbl 1 MUHUMYMBI QyHKIuu. HaunbGonbiliee 1 HauMeHbIlIee 3HAYCHUS
GyHKIMHM Ha TTPOMEXKYTKE.

Jluneiinas, KBagpaTU4YHAs W JPOOHO-TMHEHHAS (PYHKIIUUA. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE MX TPaUKOB.

CreneHHas (GyHKIUS C HATYpaJbHBIM U IIEJIbIM TToKaszareneM. EE€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduKk KOpHS N-Oi CTENEHU Kak (QyHKIUH OOpaTHOI
CTETICHHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

[loka3zatenbHast u morapudpmuyueckas GyHKIMHA, UX CBOMCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peICHUST YPAaBHEHU.

Tpuronomerpuueckasi OKpy>XHOCTb, OIpeIeJIeHHEe TPUTOHOMETPUUYECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

@DYHKIIMOHAIBHBIE 3aBUCUMOCTH B PEaJbHBIX MpOIEccCax U SBICHHSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

ITocnenmoBaTenpbHOCTH, CHIOCOOBI 3aJaHHUs ITOCIIEAOBaTEeIbHOCTEH. MeTon
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC



[IOCJIEI0BATEILHOCTH. VICTOpYUS BOSBHUKHOBEHUS MAaTEMAaTUYECKOIO aHaIU3a KaK
aHaJIn3a OECKOHEYHO MAJIbIX.

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHo
yObIBaroias reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH
F€OMETPUYECKON IIPOrpeCcCUU. JIMHENHBIM U DKCIIOHEHIMAJIbHBIM pocT. Yucmuo
e. Gopmyna CiOXHBIX IPOLEHTOB. Vcnob30BaHUE MIPOTPECCUN TSI PELLICHUS
pealbHBIX 3a7a4 IIPUKIAAHOTO XapaKTepa.

HenpepoiBHble GyHKUIMHM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB Qynkiuid. CBolcTBa (YHKUMI HENPEpBIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUIsl peLICHUs HepaBeHCTB. [IprMeHeHue CBOWCTB HENpPEpbIBHBIX
GyHKUMN 111 perieHus 3a1ay.

Ilepeass  u  BrOpas  mpousBojaHble  QyHKIMU.  OmnpejeneHue,
r€OMETPUYECKUH U (PU3MYECKUM  CMBICI  MPOU3BOJAHOW.  YpaBHEHUE
KacaTeJabHOU K TpaduKy (PpyHKIIHH.

[IpousBoanbie  snmeMeHTapHbIX  GyHKUMiA. [Ipous3BoaHast  cymMBlI,
POU3BEICHHUS], YACTHOTO M KOMIIO3UIIUU (DYHKIIHM.

MHo:xecTBa U JIOTMKA

MHoOXxecTBO, onepanuyd HaJ MHOXKECTBAMHU M HUX CBOWCTBA. [luarpammsbl
Olinepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO —amnmapara JUuis
OIMCAHUs PEAIBHBIX INPOLECCOB U SABJICHUH, IIPU PELICHUU 3aa4 U3 APYIUX
y4eOHBIX NTPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIECTBUE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIJACC

Yucia 1 BIYUCICHUA

Harypanbubie u 1nensie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
HEIBIX YUCeN, HauOonbpIuil obmui nenurens (nanee — HOJl) n HammeHsbIee
obmree kpatHoe (nanee — HOK), octaTkoB o momyinto, anroputma EBknnna st
peuieHns 3a7a4 B UEJbIX YUCax.

Kommnekcnpie uncna. AnreOpandeckas U TpUTOHOMETpUdeckas (Hopmbl
3aMMCH KOMIUIEKCHOTO 4YHuCiIa. Apu(METHUYECKHE OmNeparii ¢ KOMIUIEKCHBIMU
yuciamu. M3o00pakeHne KOMILIEKCHBIX YHUCEI Ha KOOPAMHATHOM MIIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHHM U3 KOMIUIEKCHOTO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  YHCEN NIl perieHus  (Qu3ndeckux U
r€OMETPUYECKHUX 3a/1au.

YpaBHeHUS 1 HEPpABEHCTBA



Cucrema M COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUW C  MOMOUIbIO
TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewmenne TPUTOHOMETPUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTEeNbHbIX U JOrapupMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEUIEHUS CUCTEM U COBOKYIIHOCTEH palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPAaBHEHU.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHM, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4 M 3a7a4 M3 Pa3IUYHBIX 00JlacTell HAyKd U peatbHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKU

I'padux komnoszunmu ¢yHkuuid. ['eomerpudyeckne oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckue meTonbl pelieHus: ypaBHEHU U HepaBeHCTB. I paduueckue
METO/Ibl PELICHHUS 3a/1a4 C TapaMeTPaAMU.

Ucnonb3oBanue rpadukoB GYyHKUUNA JUIsl MCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEM, KOTOPbhIE BO3HUKAIOT MPH PEIICHUHU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

[IpuMeHeHne TPOU3BOIHON K UCCIACAOBAHNIO (PYHKIIUM HAa MOHOTOHHOCTH
U OKCTpeMyMbl. Haxoknenue HauOOJBIIEr0 M HAWMEHBIIEr0 3HA4YCHUM
HENpepbIBHON (YHKIIMHN HAa OTPE3Ke.

IIpuMeHeHne NpPOM3BOAHON Ul HAXOXKACHUSA HAWIIydlIero pPEIICHUSA B
IIPUKIIAJHBIX 3a/1adax, I ONpENEICHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO TEepBOOOpa3HbIX. llepBooOpaszHbIe
arieMeHTapHbIX GyHKIuH. [IpaBuia HaxoXKAeHHs TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeruucieHue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlelOnura.

[IpumeHeHne mHTErpana AJig HAXOXKACHUS IUIOMIaled MIOCKUX (GUryp u
00BEMOB TEOMETPUIECKUX TETI.



[Tpumepsl pemennid quddepeHnnanbHbIX ypaBHEHU. Maremaruueckoe
MOJICJIMPOBAHUE peaTbHBIX MPOLECCOB C IMOMOIIbIO U} PEepeHIINaATbHBIX
YpPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBIM VYPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMH  OOyYarIierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJICHA POCCUHCKOr0 OOIIECTBA, MPEICTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUMH,
Ipoleayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON Tpa)KJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHMCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKON
IIKOJIBI, WCIIOJB30BAaHUE ATUX JOCTUIKEHHI B APYrMX HAayKax, TEXHOJOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE IyXOBHBIX LEHHOCTE! POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKH U
NEATEIIbHOCThIO  yYEHOr0, OCO3HAaHUME JIMYHONO BKJIAJa B IIOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HHM, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXKUM 3aHATUN W OTIbIXA, PETYISIpHAsT (PU3NUYECKasi aKTUBHOCTH), (Pu3ndeckoe
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cpepaMm  IpodecCHOHATBHOM  JESTENIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM Cpellbl, OCO3HAaHHWE IJIO0ANIBHOTO XapakTepa 3KOJIOTHYECKUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaTeMaTUKA U MaTeMaTUYeCKOW KyJIbTypOW KaK CpPEICTBOM MO3HAaHMS MHpA,
TOTOBHOCTh OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble Jornueckune AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

BOCIIPUHUMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIC, CIMHIYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpEYHs B (paKkTax, TaHHBIX, HAOIIOJACHUSIX W YTBEPKIACHUSIX, TIPEIaraTh
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (MIpsIMbIE W OT MPOTHUBHOIrO), BBICTpaUBaTh apPryMEHTAlHIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBATh 000OIIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIIHNIO, MPEACTABIATh €€ B pa3INuHbIX (opMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMATh M (OPMYJIHPOBATH CYXKJACHUS B COOTBETCTBUU C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0J1e 00CYXIEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXK/1a€MOM TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUs, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISIThH TUIAH, AJITOPUTM PEIICHUS 3a]]a4, BHIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJa/JI€Th HABBIKAMHM IIO3HABATEIbHOW pedJeKcHud KaKk OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh ONMIMNOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacmpenemnsaTh BUALI padoT, JOTOBAPUBATHCS, 0OCYKIAATh MPOIECC M PE3yabTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPJAMHUPOBATh CBOU JEUCTBHSI C JAPYTMMHU Wi€HaAMU KOMAaH/bl, OI[CHUBATH



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromuiicss MOJYYUT CICAYIOIIUE
MpEeAMETHBIE PE3YIbTaThI IO OTNIEIBHBIM TeMaM paboueit mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIIMOHATBHOE YUCIIO0, OECKOHEUHAs
nepuoanydeckas JApoOb, TMPOIEHTHI, UPPAIMOHAIBLHOE YHCIO0, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHHsS TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHATh  TPUOMDKEHHBIC  BBIUMCICHHS, TIpaBUjiia  OKPYTJICHUS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BEIYMCIICHUI;

CBOOOJIHO OIEPUPOBATH TMOHATHEM: CTEIEHb C IICJILIM IIOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN s
pELIEeHUs NMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

CBOOOJTHO  OMEpUpOBaTh  MOHATHEM:  apU(METUYECKUH  KOpPEHb
HaTypajabHOU CTEIICHH;

CBOOOJHO  OmMepupoBaTh TMOHATHEM: CTENEHb C  palMOHAIBHBIM
II0Ka3aTelIeM;

CBOOOJTHO OMEPHPOBATH TMOHATHUSAMU: JOrapudMm UHCIa, NECATUYHBIC U
HaTypaabHbIC TOTaPUPMBI;

CBOOOJTHO OTIEpUPOBATH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOI'O apTyMEHTA;

ONEPUPOBATh IOHATUSIMHU: ApPKCHUHYC, AapKKOCMHYC M apKTaHICHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTh  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWJIBHBIC  YPaBHEHHS W ypaBHEHUSA-CIECACTBHS,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3IUYHbIE METOJbl PEIICHHUS pPAIMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB I PELICHHS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHITUSIMHU: MHOTOUYIEH OT OJHOM MEpEeMEHHO,
MHOTOYJIEH C MeJbIMH KOd(ppUIIMEeHTaMU, KOPHU MHOTOWIEHa, NPUMEHSTh



JIeJIeHUe MHOTOYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u Teopemy
Buera s pewienus 3anay;

CBOOOJHO OIEPUPOBATHh MOHATUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPUILI 2 X 2 W €ro TeOMETPUYCCKUU CMBICIH,
WCMOJIb30BaTh CBOMCTBA OMPEACHUTENS 2 X 2 NI BBIYMCICHUSI €r0 3HAYCHHS,
MPUMEHSTh OINPENACIUTEIN IS PEIICHUS CHCTEMBbl JIMHCWHBIX YpaBHEHUH,
MOJICIIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
yYpaBHCHHH, HWCCIEA0BaTh TOCTPOCHHBIE MOJEIN C TIOMOIIBI0 MATPHI] |
oTpeeuTeNIeH, MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICWCTBHH C KOpPHAMH JUIA TpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHU C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIb30BaTh CBOWCTBaA norapudmon TUISt npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOTHO OTNEPUPOBATH MOHATUSAMU: UPPAIMOHAIILHBIC, TIOKa3aTEIbHbIC U
JorapuMUYECKUE YpaBHCHUS, HAXOAUTh HMX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX TIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE dbopMyIIbI LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJTHO OMEpUPOBATh TMOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHSITh HEoO0XoauMble (OPMYINBI  [Jisi pELIEHHWS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETTUPOBATh pPEAIbHBIC CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBISTh
BBIDQKEHUS, YpPaBHEHHWs, HEPABEHCTBA 110 YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIEJIH C UCIIOIH30BAHUEM allapaTa aireopsbl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIHS, CHOCOOBI 3aJaHus
¢GbyHKIIMK, B3aUMHO OOpaTHbE (DYHKIIUK, KOMMO3HWIMS (QYHKIMH, Tpaduk
(GyHKITUH, BBITIOTHATD AJIEMEHTapHbIE peoOpa3oBaHus TpadukoB G yHKITUN;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: 00JIACTh ONPENEICHUS U MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: YETHBIE W HEUETHBIE (PYHKIINH,
nepuogudeckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTU (PYHKITUU, MAKCUMYMBI
1 MUHUMYMBI (YHKIIMW, HAUOOJIbIIIEE W HAWMEHbINICEe 3HaUYCHHUE (PYHKIMM Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHAs (QYHKIHS C HATYPAITbHBIM
U TIeJIBIM TTOKa3aTeseM, Tpaduk cTenmeHHON (QYyHKIUN C HATYPATbHBIM H TEITBIM



nokasaresieM, rpauk KOpHs n-o0il CTeNeHu Kak (PyHKIMH OOpAaTHOM CTENEHU C
HaTypaJIbHBIM MOKA3aTENEM;

ONEepUpPOBATh MOHATUSAMU: JIMHEHHAs, KBaApaTUyHas U APOOHO-TMHENHHas
(YHKIUHU, BBINONHATh 3JIEMEHTAPHOE MCCIEOBAaHUE M TOCTPOEHUE HUX
rpaduKoB;

CBOOOJTHO OINEPUPOBATH MOHATHIMU: MOKa3aTeNbHAs U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M IpadUKH, UCHOJIb30BATh UX TpadUKU JJs pelIeHus
YPaBHEHUM;

CBOOOJTHO OINEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTnpejieieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBaHMUS MPOLECCOB U
3aBUCUMOCTEN MpU PelIeHnHU 3a7a4 U3 APYyTuX y4eOHbIX MPEAMETOB U peajbHOMI
’KU3HU, BBIPAKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Hauyana maTeMaTH4yecKoro aHajamsa:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apuMeTHUecKass U reoMeTpruiecKas
nporpeccusi, 06CKOHEUHO yObIBaIoIasi reOMeTpuyecKas Mporpeccusi, TMHEHHBIN
M OKCIOHEHIMAIbHBIA pocT, (opMysa CIOXKHBIX MPOIEHTOB, HWMETh
[IPEJICTABIECHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCHU ISl PELICHHs pealbHBIX 3a]ad IPHUKIATIHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/IaHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpaHUYEHHbIE

MOCJIEIOBATENIBHOCTH, ITOHUMATh OCHOBBI 3apPOXKJICHHS MAaTeMaTHYECKOIO
aHanM3a Kak aHan3a 0ECKOHEUHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: HETPEPBIBHBIE (GYHKIWU, TOYKH
paspeiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINH;

CBOOOJTHO OmMEepHpOBaTh MOHATHEM: (DYHKIIHS, HETPEpPBhIBHAS Ha OTPE3KeE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKITUH JJI pEIIeHUs 3a/a4;

CBOOOJTHO OMEPHPOBATH MOHATUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTeiabHas K rpaduky G yHKIINUH,

BBIUUCIISITh ~ MPOM3BOJHBIE CYMMBbI, TPOU3BEICHUS, YAaCTHOIO W
KOMITO3UIIUH JIBYX (DYHKITUH, 3HATH TPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKITUH;

UCTIOJIb30BaTh TEOMETPUUCCKUN M (PU3UYECKUN CMBICT MPOW3BOAHOU IS
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJHO OMEepUpOBaTh TMOHSATUSMH: MHOXKECTBO, OIEpallid HaJ
MHOXECTBaMU;



HCIIOJIB30BATh TEOPETUKO-MHOMKECTBEHHBIM ammapar [Jisd OIMCaHUs
peaNbHbIX MPOLIECCOB U SIBJICHUM, NMPU pPEIICHUH 3aJad U3 JAPYTUX y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: OIpEAeNIeHne, TeopemMa, ypaBHEHUE-
CIEe/ICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  O0BEKTa,  JI0Ka3aTeJIbCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
IpeIMETHbIE PE3YJbTAThI IO OTACIbHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHUSA:

CBOOOJTHO OINEpUPOBATh MOHATUSAMU: HATypaldbHOE M 1EJI0€ YHUCIIO,
MHOKE€CTBA HAaTypaJbHbIX U LEJIBIX YUCEN, UCIIOIB30BATh IIPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypaibHBIX YuWcen s pELICHHs 3aaad,
IPUMEHATH AIrOpUT™ EBKIMAA;

CBOOOJTHO ONEPUPOBATH MOHSITHEM OCTaTKa IO MOJYJI0, 3alHChIBAThH
HaTypajbHbIC YNCJIA B PA3JIMYHBIX IIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPEACTABIATh KOMIUIEKCHBIE YUCIIA B alredpandyeckou u
TPUTOHOMETPUYECKON (PopMe, BBITOIHATh apu(PMETHYECKHE ONEpallud ¢ HUMHU
1 U300pakaTh Ha KOOPAUHATHON IUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

cBOOO/IHO ONEPHUPOBATh MOHATHAMH: UppalOHAIbHbIE, IOKAa3aTeIbHbIE U
jgorapu(MHUUECKUE HEpPaBEHCTBA, HAXOJAUTh HUX PpEUIEHUs C MOMOIIbIO
PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYILECTBIATh OTOOp KOpHEH IMpH pEIIEHUHd TPUTOHOMETPUUECKOIO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBATh IMOHSATUEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO,
OPUMEHATh HE0O0XoAuMble (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUMN
U HEPABEHCTB, PABHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-CICACTBUS, HAXOIUTHh
pelIeHnss CHCTEMBI M COBOKYITHOCTEM palHMOHAJIBHBIX, WPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHNUN U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalUOHaJIbHBIC, [I0Ka3aTeIbHBIC,
jgorapuMUUECKUE U TPUTOHOMETPUYECKHME YypaBHEHUS U HEPaBEHCTBA,
coaep Kale MOYIU U IMapamMeTpsl;

MPUMEHSATH I'papruecKre METOJIbI 1JIsl PEILICHHS] YPABHEHU U HEPABEHCTB,
a TaKKe 3a7a4 ¢ IapaMeTpaMu;



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPAQXKCHHS, YPaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI IO YCJIOBUIO 3aJauH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIN C MCHOJIB30BAHMEM alapaTta anreopsl,
UHTEPIPETUPOBATH MOJYICHHBIN PE3yNIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTh TpauKU KOMIO3ULUUHM (YHKUUNA C MOMOIIBIO 3IEMEHTAPHOIO
MCCJIEeI0BAHUS U CBOMCTB KOMIO3UIIUMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYEeCKHMe oOpa3bl ypaBHEHUH W HEPABEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOO/IHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

NPUMEHATh (PYHKIMW TSI MOJEIMPOBAHUS W HCCICIOBAaHUS PEaTbHBIX
POILIECCOB.

Havajsa maTeMaTH4ecKOro aHajamn3a:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO  JJIs  HCcieAoBaHMs  (YHKUMMA  Ha
MOHOTOHHOCTH U DKCTPEMYMBIL;

HaXOJIWTh HanOOJbIIIee W HAUMEHbBIIIee 3HAYCHHUS (DYHKIIMN HETPEPHIBHOM
Ha OTpPE3KE;

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKIEHUS HAaWIy4lIEero peIIeHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-)KOHOMHUYECKUX, 3ajayax, MJs
OIIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (popmynol wiu
rpaduKoM;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUAMU: IEPBOOOpPa3Hasi, OIpeneaEHHbIN
MHTETpajl, HaXOJUTh MEPBOOOpa3HbIE INEMEHTAapHbIX (YHKIUN U BBIYUCIATH
uHTerpal o popmyne Hetotona-JleiOnua;

HaXOIWTh IUIOUIAJM TIUJIOCKUX (Uryp U O0O0BEMBI Te€l C IOMOLIBIO
MHTErpana;

UMETh IPEJCTaBICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHMU Ha IpPUMEpE
coctaBiieHUs MU PepeHINATBHBIX YPaBHEHUH;

pelaTth NpHUKJIaJHble 3aaul, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeCTBAMH MaTeMaTHYECKOI'O aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoangecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kontpoiasbnbie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
MHOKeCcTBO JEHCTBUTEIBLHBIX YHCE. . .
https://resh.edu.ru/office/user/profile/
Muorousiessl. ParimonansHbie
1 C 24 1 https://www.yaklass.ru/
ypaBI:I’eHI/ISI nu HepaBeI:I'CTBa. NCTCMBbI https://eqe.sdamqia.ru
JIMHCHUHBIX ypaBHeHI/II/I
Dynkumn 1 rpadun. CTeneHmas https://resh.edu.ru/office/user/profile/
2 o ) 12 1 https://www.yaklass.ru/
YHKIII/ISI C LICJIBIM ITOKA3aTCJICM https://eqe.sdamqia.ru
ApubmMeTnueckuii KOpeHb N-0i https://resh.edu.ru/office/user/profile/
3 crenenu. ppammoHaabHbIe 15 1 https://www.yaklass.ru/
YpaBHEHUSA https://ege.sdamgia.ru
TokasaTenbHas GyHKIs https://resh.edu.ru/office/user/profile/
4 yH ’ 10 1 https://www.yaklass.ru/
[TokazaTenbHBIC ypaBHEHUS . ;
https://ege.sdamgia.ru
Torapudmmueckas GyHKws https://resh.edu.ru/office/user/profile/
5 P P yH ’ 18 1 https://www.yaklass.ru/
OrapHpMHYCCKHE YPaBHCHUA https://ege.sdamgia.ru
TOHIOHOMETDIICCKIE BAIDAKCHIS 1 https://resh.edu.ru/office/user/profile/
6 p p p 22 1 https://www.yaklass.ru/
YPaBHCHUA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
7 IlocnenoBarenpHOCTH U IPOTPECCUH 10 1

https://www.yaklass.ru/
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HenpepbiBHBIE QYHKITHH.

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

- 20 1 https://www.yaklass.ru/
POM3BO/HAA https://ege.sdamgia.ru
ToBTopetite, 0GoGmwIeHIe https://resh.edu.ru/office/user/profile/
P ’ L 5 2 https://www.yaklass.ru/
cucreMaTrni3anda 3HaHNUU .
https://ege.sdamgia.ru
BIIEE KOJIMUECTBO YACOB IT
OBIII OJ1 CTBO CO O 136 10
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpobHbI
0 e padoThI

IIpakTHYecku
e paboThI

Jara
HU3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

MHOKecTBO,
oIepanuu Hajq
MHOXECTBAMH U UX
CBOIiCTBa

01.09

Jwuarpammsl Dinepa-
Benna

01.09

https://resh.edu.ru/office/user/profil
e/ https://lwww.yaklass.ru/

[Ipumenenne
TEOPETUKO-
MHO>KE€CTBEHHOTO
anmapara Jis
pelieHus 3aaa4

03.09

ParmonansHbIe Ynca.
OOBIKHOBEHHBIE U
JECITHYHBIC POOH,
MIPOLICHTBI,
OECKOHEUHBIE
MIEPHOIUIECKHIE IPOOH

03.09

PanmonanesHble yncia.
OOBIKHOBEHHBIE U
JeCSITUYHBIC POOH,

08.09




MPOLIEHTHI,
OECKOHCUYHBIC
MEPUOANYECKHIE IpOoOH

[Ipumenenue npodeit
U IIPOLICHTOB JUIA
PEIICHHUA MMPUKIAIHBIX
3amaq

08.09

[Ipumenenue npodeit
" IIPOUCHTOB IJIA
PEIICHHUA MMPUKIAIHBIX
3amadq

10.09

JleiicTBuTENbHBIC
qyucia. ParuonansHbIC
Y UppaIMOHAIbLHbIE
qyciia

10.09

https://resh.edu.ru/office/user/profil
e/ https://www.yaklass.ru/

Apudmernueckue
OTIepaIyy ¢
JeWCTBUTEILHBIMU
YHCIIaMH

15.09

10

Moayinb
IENCTBATEIIHLHOTO
YHCJIa U €ro CBOMCTBA

15.09

11

[TpubmmkEHHBIC
BBIUMCIICHUS, TTPaBUIIA
OKpYTJIEHUS,
MPUKUIKA U Ol[EHKA
pe3ynbraTta

17.09




BBIUMCIIEHUH

12

OCHOBHBIC METOIBI
pEIICHUS ETBIX U
IpOoOHO-
paIMoOHaTBLHBIX
YpaBHEHUU U
HEPABCHCTB

17.09

13

OCHOBHBIE METOIBI
pEIICHUS EJBIX 1
IpoOHO-
paIMoOHATBEHBIX
YpaBHEHUH U
HEPABCHCTB

22.09

14

OCHOBHBIE METOIEI
peIieHus NebIX 1
JIpoOHO-
paloHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

22.09

15

MHOTrOo4JICHEI OT
OJHOM MIEPEMEHHOM.
JleneHue MHOTOYJICHA
Ha MHOTOYJIEH C
octaTkoM. Teopema
besy

24.09

16

MHoTrou4JIEHEI C
EeIbIMA

24.09




Kod(hduIeHTaMu.
Teopema Buera

17

Pemenne cucrem
JIMHEWHBIX YPaBHEHUN

29.09

https://resh.edu.ru/office/user/profil
e/ https://www.yaklass.ru/

18

Pemenne cucrem
JIMHEWHBIX YPaBHEHUN

29.09

19

Marpuiia cuctemsl
JIMTHEWHBIX
YpaBHEHUM.
Onpenenurens
MAaTpHILbI 2X2, €ro
r€OMETPHUYECKHI
CMBICII M CBOMCTBA;
BBIYUCIIEHUE €T0
3HAYEHUS

01.10

20

Onpenenurens
MAaTpHUILbI 2X2, €ro
reoMeTpUYECKUi
CMBICJI ¥ CBOMCTBA;
10===BrI1uncieHue
€ro 3HaYeHHs

01.10

21

I[Ipumenenue
OTIPENEIINUTENS ISt
peLIeHUs] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

06.10

22

Pemenne MMPUKIIAIHBIX

06.10




3a7a4 ¢ IIOMOIIBIO
CHUCTEMBI JIUHENHBIX
ypaBHEHU I

23

Pemrenne npukitagaeix
3a/1a4 C IOMOIIBIO
CHUCTEMBI JINHEMHBIX
YpaBHEHUU

08.10

24

KonTponsHas padora:
"PannoHanbHbIe
yYpaBHEHUS U
HEpPaBEHCTBA.
CHcTeMBl JJMHEHHBIX
ypaBHEHUI"

08.10

25

DyHKIHUSA, CTTOCOOBI
3amanusi QyHKITUH.
B3anmuo obpaTHbie

byHKIHH.
Kommnosumnusa

byHKIUN

13.10

https://resh.edu.ru/office/user/profil
e/ https://www.yaklass.ru/

26

I'padux hyHKIIAN.
DneMeHTapHbIe
npeoOpa3oBaHms

rpadukoB QyHKINN

13.10

27

Ob6nacte onpeneneHus
Y MHO>KECTBO
3Ha4eHUN QYHKIUH.
Hynu gynxum.

15.10




IIpomexyTKH 3HaK
IIOCTOSTHCTBA

28

YETHbBIE U HEUETHDBIE

byHKINH.
[Iepnoanueckue

(GyHKIMH.
[IpomexyTkn
MOHOTOHHOCTH
byHKIIUN

15.10

29

Makcumymsl 1
MHUHUMYMBI () YHKITHH.
Haubonsiiee u
HauMeHbIIIee
3Ha4YeHHE (PYHKIIUU Ha
MIPOMEXYTKE

20.10

30

JluHeiinas,
KBaJIpaTHYHAsA U
IpOOHO-JIMHEHHAS

byHKIIUN

20.10

31

DJIeMeHTapHOe
HCCIEI0BAHUE U
MOCTpPOCHUE rpauKOB
9TUX QYHKIUN

22.10

32

DneMeHTapHOoe
UCClieIOBaHUE U
NOCTpOeHHE IparKOB
9TUX PYHKIHIT

22.10




33

CreneHsn ¢ LEIBIM
nokasareneM. buaom
HrroTtona

05.11

34

CreneHs ¢ LEIbIM
nokasareneM. buaom
HrroTtona

05.11

35

CrenenHast GpyHKIHUS C
HATYpaJIbHBIM H
IEJTBIM TTOKa3aTeNIeM.
E€ cBoiicTBa u rpaduk

10.11

36

KonTponsHas pabora:
"CrenenHast (yHKIIHS.
E€ cBoiictBa n
rpa¢uk"

10.11

37

ApubmMeTnueckuit
KOpPEHb HATypaJIbHOM
CTETEeHU U ero
CBOICTBa

12.11

38

ApubmMeTnueckuii
KOpEHb HaTypaJbHOU
CTETICHH U ero
CBOMCTBa

12.11

39

[IpeoOpazoBanus
YHCIIOBBIX
BBIpaXKCHUM,
coJiepXKaluX CTETeHN
U KOpHH

17.11




40

[IpeoOpazoBanms
YHCIIOBBIX
BBIpaXKEHUM,

COJACpKAIUX CTCIICHU

U KOpHHU

17.11

41

[TpeobpazoBanus
YHCIIOBBIX
BBIpaXKEHUM,

COJACpKAINX CTCIICHU

1 KOpHU

19.11

42

HppaumnonaisHbie
YpaBHEHUS.
OCHOBHBIE METOIEI
pereHus
HMpPALMOHAIBHBIX
ypaBHEHUU

19.11

43

HppanuonanbHbie
YpaBHEHHUS.
OcHOBHBIE METO/IbI
pelieHus
UppalMOHATBHBIX
ypaBHEHUI

2411

44

HppatmonanbHbIe
ypaBHCHUSI.
OCHOBHBIE METOIBI
pelieHus
HppalMOHATBHBIX

24.11

https://resh.edu.ru/office/user/profil
e/ https://www.yaklass.ru/




YpaBHEHU I

45

PaBHOCHUIIBHEIC
MEepexXobl B PEILICHUU
HWpPaLUOHAIBHBIX
ypaBHEHU I

26.11

46

PaBHOCHIBHEIE
MepexXobl B PEIICHUU
HUPPaMOHAIBHBIX
ypaBHEHUU

26.11

47

PaBHOCHIBHEIE
Mepexobl B PEIICHUN
HpPalMOHATIBHBIX
ypaBHEHUU

01.12

48

PaBHOCHIIBHEIC
MepPEX0/Ibl B pEeIICHUN
HppaIMOHAIBHBIX
ypaBHEHU M

01.12

49

CaoiicTBa u rpadux
KOPHS N-OM CTENEeHU
KaK (QyHKIIHH
0o0OpaTHOH CTeneHu ¢
HaTypaJIbHBIM
roKasaresem

03.12

50

CgoiicTBa u rpadpuk
KOpPHS N-0if cTeneHn
KaK (yHKIIHH

0oOpaTHOH CTeneHu ¢

03.12




HaTypaJIbHBIM
[I0Ka3aTeaeM

51

KonTtponsHas padora:
"CBoiicTBa u rpaduk
KOpHs N-OW CTEIECHH.
HppaunonaisHsie
ypaBHEeHUA"

08.12

52

CreneHs ¢
palMOHAIBHBIM
nokasaTeqeM U e€
CBOIiCTBa

08.12

53

CreneHs ¢
palMOHATbHBIM
nokKasaTeneM U e€
CBOMCTBaA

10.12

54

CreneHns ¢
palMOHAIbHBIM
nokasareqeM U eé
CBOMCTBaA

10.12

55

Iloka3zarenbpHas
¢byHKIM, €€ CBOICTBA
U rpaduk

15.12

56

Hcnonb3oBanue
rpaduka QyHKUIMU A5
pelIeHus ypaBHEHU N

15.12

57

Hcnons3oBanue
rpaduka QyHKUINU A5

17.12




peuieHus ypaBHEHUN

58

Iloka3zaTennHbIC
YpaBHCHHS.
OCHOBHBIE METOIbI
pelIeHus
MMOKa3aTeNbHBIX
YpaBHEHUU

17.12

59

Iloka3zaTennHBIC
ypaBHEHUS.
OCHOBHBIE METOIBI
pereHus
MOKa3aTeIbHBIX
ypaBHEHUU

22.12

60

IlokazaTennHBIC
YpaBHEHHUS.
OCHOBHBIE METOIEI
perieHus
MOKa3aTeNbHBIX
ypaBHEHU M

22.12

61

KonTtponbHas padoTa:
"IToka3zareabHas
GbyHKIHS.
ITokxa3atenbHbIE
ypaBHeHUS"

24.12

62

Jlorapu¢m uuncna.
CaoiicTBa norapudma

24.12

63

Jlorapugm uuncna.

29.12




CaoiictBa norapudma

64

Jlorapudm uucna.
CaoiictBa norapudma

29.12

65

Hecstuunbie u
HaTypaJibHbIC
Jorapu@msl

12.01

66

JecsTuunble u
HaTypaJibHbIE
Jorapu@msl

12.01

67

[IpeoGpa3zoBanue
BBIpaXKEHUM,
COJIepKAIIUX
sorapudmbl

14.01

68

[IpeobpazoBanme
BBIPAKECHMUIA,
coJIeprKalIux
sorapudmpl

14.01

69

[IpeobpazoBanue
BBIPAKECHMUIA,
coJIeprKalIux
sorapudmbl

19.01

70

Jlorapudmuueckas
GbyHKIHA, € CBOHCTBA
u rpaduk

19.01

71

Jlorapudpmuueckas
¢byHkuus, e€ cBoicTBa

21.01




U Tpadux

72

Hcnonp3oBanue
rpaduka QYHKIUH IS
peuieHus: ypaBHEHUN

21.01

73

Wcnonp3oBanue

rpaduka QyHKINN 15
penieHus ypaBHEHUI

26.01

74

Jlorapudmuueckue
YpaBHEHUS.
OCHOBHBIE METOIBI
pereHus
Jorapu(PMUIECKux
ypaBHEHUU

26.01

75

Jlorapupmuueckue
YpaBHEHHUS.
OCHOBHBIE METOIEI
pelieHus
Jorapu(PpMUIECKUX
ypaBHEHU M

28.01

76

Jlorapupmuueckue
ypaBHEHHUSI.
OcCHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
YpaBHEHUN

28.01

77

PaBHOCHMIBHEIE
MepexXobl B PELICHUU

02.02




JOTapuPMUICCKIX
ypaBHEHU I

78

PaBHOCHITBHBIE
MepPeX0/Ibl B PEUICHUN
JOTapUPMUICCKIX
YpaBHEHUU

02.02

79

KonTponsHas pabora:
"Jlorapudgmuueckas
GyHKIHS.
Jlorapudpmuueckue
ypaBHeHUA"

04.02

80

Cunyc, KOCHHYC,
TAQHT€HC U KOTAHI'€HC
YHCIOBOTO apryMeHTa

04.02

81

Cunyc, KOCHHYC,
TaHT'€HC U KOTaHTEHC
YHCIIOBOTO apryMeHTa

09.02

82

ApKcuHYC,
ApPKKOCHHYC U
apKTaHTe€HC
YHCIIOBOTO apryMeHTa

09.02

83

ApKcuHyc,
apKKOCUHYC U
apKTaHT'€HC
YKCIIOBOTO apryMeHTa

11.02

84

Tpuronomerpuueckas
OKPY’KHOCTB,

11.02




oIpeJeIeHne
TPUTOHOMETPUUYECKUX
(GyHKIUH 9UCIOBOTO
apryMeHTa

85

Tpuronomerpuueckas
OKPYXHOCTb,
OIpeeIeHue
TPUTOHOMETPHUYECKHUX
(GyHKIMHM YHCIOBOTO
apryMeHra

16.02

86

OCHOBHBIE
TPUTOHOMETPUYECKUE

hopmyIBI

16.02

87

OCHOBHBIE
TPUTOHOMETPUYCCKUE

hopmyIBI

18.02

88

OCHOBHBIE
TPUTOHOMETPUUCCKUE

hopmyIsI

18.02

89

OCHOBHBIE
TPUTOHOMETPUYCCKUE

bopMyIbI

23.02.23.0
2

90

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIpaKECHUN

25.02

91

IIpeobpazoBanue
TPUTOHOMETPHYECKUX

25.02




BBIPAXKCHUIN

92

[IpeobpazoBanue
TPUTOHOMETPHYCCKUX
BBIpAKEHUN

02.03

93

[IpeobpazoBanue
TPUTOHOMETPHYECKUX
BBIPAKCHUIN

02.03

94

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

04.03

95

Pemenue
TPUTOHOMETPHUIECKUX
ypaBHEHUU

04.03

96

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

09.03

97

Pewrenne
TPUTOHOMETPUYECKHUX
ypaBHEHU M

09.03

98

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUI

11.03

99

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN

11.03

100

Pemenue

16.03




TPUTOHOMETPUUECKUX
ypaBHEHU I

101

KonTtponsHas padora:
"TpUroHOMETPUYECKU
€ BBIPAKCHUS U
TPUTOHOMETPHUYECKHE
ypaBHEeHUA"

16.03

102

IlocnegoBaTeIbHOCTH,
CIocoObI 3aJaHus
MOCJIEIOBATEIBHOCTEH
. Meton
MaTeMaTHYEeCKOMN
WHIYKIIUU

18.03

103

MOHOTOHHBIC H
OTpaHUYEHHBIE
MOCJIEA0BATENLHOCTH.
Uctopus ananuza
OECKOHEUYHO MaJIbIX

18.03

104

Apubmernueckas
nporpeccus

23.03

105

I'eomerpuueckas
nporpeccust

23.03

106

beckoneuno
yOBIBaroIas
reoMeTpHuUecKast
porpeccust

25.03

107

CyMMa 6ecKOHEYHO

25.03




yObIBaromiei
reOMETPUYECKOU
IIPOrpecCuu

108

JInaenHbIN 1
SKCITOHECHITATbHBIN
poct. Yucno e.
dopmyJia CIOKHBIX
MIPOIICHTOB

08.04

109

JInHeWHbIT 1
SKCITOHEHITMATbHEBIH
poct. Yucno e.
dopmysia CIOKHBIX
MPOIIEHTOB

08.04

110

Hcnons3oBanne
MIPOTPECCUU TSI
pelIeHus pealbHbIX
3a/1a4 MPUKJIAHOTO
XapakTepa

13.04

111

KontponbHas padoTa:
"ITocneqoBaTeIbHOCT
U U nporpeccun”

13.04

112

HenpepriBHbIe

(GYHKIMH U UX
CBOMCTBA

15.04

113

Touxa paspeiBa.
AcuMITOTHI rpaduKoB

byHKIHHA

15.04




114

CoiicTBa (hyHKIUMI
HETPEPHIBHBIX HA
OTpe3Ke

20.04

115

CoiicTBa (hyHKIMI
HETPEPHIBHBIX HA
OTpe3Ke

20.04

116

Merto uHTEPBAJIOB
JUISL pELIEHUS
HEpPABEHCTB

22.04

117

Merto1 UHTEPBAJIOB
JUISL pEIIEHUS
HEpPABEHCTB

22.04

118

Merto UHTEPBAJIOB
JUTS peIIeHUS
HEPaBEHCTB

27.04

119

[IpumeneHnne cBOMCTB
HEMpPEePBHIBHBIX
byHKUIMA 1151
pelieHus 3aaa4

27.04

120

[IpumeneHnue cBOMCTB
HEMPEePBIBHBIX
byHKIMHA U1
pelieHus 3aaa4y

29.04

121

IlepBas u BTOpas
IIPOU3BOIHBIE

GbyHKIIH

29.04




122

Omnpenenenue,
reOMETPUYECKUI
CMBICJI IIPOU3BOTHOM

04.05

123

Omnpenenenue,
(bu3nIeCcKuil CMBICI
MIPOU3BOTHOM

04.05

124

YpaBHeHue
KacaTeJbHOM K

rpaduky GyHKIUU

06.05

125

YpaBHeHue
KacaTeJbHOH K

rpaduky GyHKIUU

06.05

126

[IpowusBoaHbIE
AJIeMEHTaPHBIX

byHKINN

11.05

127

[IpowusBoaHbIE
AJIEeMEHTaPHBIX

byHKIUN

11.05

128

[IpousBoiHAst CYMMBI,
MIPOU3BEACHUS,
YacTHOTO U
KOMITO3UIIUH (PYHKIUN

13.05

129

IIpousBoaHas CymMMBl,
IIPOU3BENCHNUS,
4acTHOIO U
KOMIO3ULUHN (PYHKIMH

13.05




130

IIpounsBoaHas cyMMmBbl,
MIPOU3BEICHHUS,
9acTHOTO U
KOMIO3HUIUH (PYHKIIHNA

18.05

131

KonTtponsHast padora:
"IIpousBoanas”

18.05

132

IToBTOpEHME,
o0o01enue,
CUCTEMaTH3aIUsA
3HaHuM: "YpaBHeHUS"

20.05

133

[ToBTOpEHME,
00o001enue,
CHCTEeMaTH3aIus
3HaHui: "OyHKIMNK"

20.05

134

Hroroas
KOHTpOJIbHAs paboTa

25.05

135

HUtorosasa
KOHTpOJIbHAs paboTa

25.05

136

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3aLIH
3HaHHUHI

27.05

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

136

10







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NMPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OmnepupoBaTh TOHATHSAMH: PALNUOHAIBHOE W JIEMCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 BemonHATe  apudMeTHdeckne Omepanui ¢ PAalUOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BemonHATh  NpUOMKEHHBIE  BBIYHMCICHHS, HCIONB3YS  IpaBHIIa
' OKpYTJICHUS, IeJIaTh TPUKUAKY M OI[CHKY pe3yJIbTaTa BRIYUCICHUI
OmnepupoBaTh MOHATHSIMH: CTETICHB C IIEIBIM MOKa3aTeIeM, CTaHJapTHAs
14 (dhopma 3amucu eHCTBUTENBHOTO YUCIA, KOPEHb HATYpalIbHOU CTEIEHH;
' HCIO0JIb30BaTh MOAXOIAUIYI0 POPMY 3alHCH IEHCTBUTENBHBIX YUCEI JUIs
pelIeHNs MPaKTUYECKUX 3a]au U MPEICTaBICHUS JaHHBIX
OnepupoBaTh MOHATHUSAMH: CHHYC, KOCUHYC U TaHT€HC IMPOU3BOJIHHOTO
1.5 yrila; WCIOJb30BaTh 3aIlMCh IPOM3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIIHH
2 VYpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh NOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1I€JI0¢,
2.1 paluoHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
99 BoimonHaTe mpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
Boimonuate npeoOpazoBaHus LEJNbIX, parroHaIbHBIX u
2.3 UPPAIMOHANIBHBIX BBIPAKEHUH U pellaTh OCHOBHBIE THIIBI LIEJIBIX,
palroHaIbHBIX U UPPALMOHAILHBIX YPAaBHEHUI 1 HEPABEHCTB
54 [IpumeHsATh ypaBHEHUS U HEPABEHCTBA AJISl PEIICHUS MaTeMaTHUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00J1aCTe HAyKU U pealbHOM KU3HH
MopenupoBaTh pealbHble CUTYallMH Ha SI3bIKE aireOphbl, COCTaBIAThH
95 BBIDOKEHUS, YpaBHEHHUs, HEPABEHCTBA [0  YCIOBUIO  3a/ayH,

UccleoBaTh MOCTPOCHHbIE MOJENU C MCIOJIb30BaHMEM armapara
anreOpbl




OyHKIMH U TpapUKH

OmnepupoBaTh MOHATUSAMH: (PYHKIMA, CHOCOOBI 3amaHusl (YHKIUH,

3.1 o0nacTe ompeneneHuss W MHOXKECTBO 3HAUYCHUH QYHKIMH, Trpadux
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3. OmnepupoBaTh MOHATUSAMHU: YETHOCTh M HEYETHOCTh (YHKIUH, HYJIH
' (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHNsT ypaBHEHUN
3.4 Crpouth ® uyMTaTh TrpadUKd JTHHEHHONW (QYHKIUH, KBaJIpaTHIHOU
' (yHKIMY, CTENIEHHOW (PYHKIIUU C LIETBIM [T0Ka3aTeleM
Wcnonb3oBarh rpadukyd (QyHKUMHA [ HCCIEIOBAHHUS MPOLECCOB U
35 3aBUCHUMOCTEH TNpHU pElIeHUH 3ajad U3 APYruX y4eOHBIX MPEIMETOB U
' peaJlbHOM  JKM3HM, BbIpaXKaThb (QOpMyIamMH 3aBUCUMOCTH MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanusa
41 OnepupoBaTh HOHATUSMHU: IOCIENOBATENLHOCTb, apU(pMeTHYecKas U
' reoMeTpHuuecKkas Mporpeccun
OnepupoBaTh NOHATUSIMU: OECKOHEUYHO YyObIBarolasi reoMeTpuyeckas
4.2 mporpeccus, cymma OECKOHEYHO YOBIBAalOIIeH TIeoMeTpuyecKoit
IIporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIME CITIOCOOAMH
44 Hcnonb30BaTh CBOMCTBAa MOCJEAOBATEIBHOCTEM W TPOTPECCUN  MJiA
' pelleHus pealbHbIX 33a4 MPUKIAJHOTO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, OIIEPALIUU HaJl MHOKECTBaAMU
Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapaTr Julsl ONMCaHUs
5.2 pealbHBIX IPOLIECCOB U SABICHMM, NPU PEHICHUH 3ahad M3 JAPYrux
y4EOHBIX MPEIMETOB
5.3 OnepupoBaTb  MOHATHUSAMHU: OIpEJEIIEHUE, TeopeMa, CIe/ICTBUE,

J0Ka3aTcCJIbCTBO




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYKCICHUS
Pannonaneupie uucna. OOBIKHOBEHHbIE M JECATUYHBIE ApPOOH, MPOIEHTHI,
OECKOHEUYHbIE  MepuoanvYeckue  apodu.  ApudMmeTHdyeckue  omnepanuum ¢
11 paloHaIbHBIMU YMCIIAMHU, NTPEOOpa30BaHUs YMCIOBBIX BbIpakeHui. [Ipumenenune
npo0eil ¥ MpOLEHTOB JUIsl pellieHrs MPUKIATHBIX 3a/1ad U3 PAa3IUYHBIX OTpacien
3HaHUM U PEATTbHOM )KU3HU
JevictBuTenpHble  yuciaa.  PanuoHanmbHblE W UPpPALMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omepauuud ¢ JAeWCTBUTENbHbIMU unciaamu. [IpubmmxéHHbie
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1enbIM TokasateneM. CranmapTHas (opma 3amucu JACUCTBUTEIBHOTO
1.3 | uuncna. Mcnons3oBanue noaxopsueil (GopMsl 3alucu JEHCTBUTENBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJIbHOW cTerneHu. [[eficTBus ¢ apudpMeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOM cTeneHn
15 CuHyc, KOCHMHYC M TaHIE€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaAHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
' UHTEPBAJIOB
2.4 | PemieHue nenbx U ApOoOHO-PAIMOHAIBHBIX YPAaBHEHHH U HEPAaBEHCTB
2.5 | PemieHue uppaoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 | PemeHue TPUrOHOMETPUUECKUX YPaBHEHUI
57 [IpumeHeHre ypaBHEHMI M HEPABEHCTB K PEUICHHIO MaTEeMaTHMYECKHUX 3a1ad U
' 3aJa4u U3 pa3IUYHbIX 00JacTell HAyKH U peabHOM KU3HU
3 OyHKIMH U TpaduKH
31 OyHkius, crnocobbl 3amanus ¢yHkuuu. I'paduk Qynxnum. B3aummuo oOpaTHble

GbyHKITII




OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHuidl QyHkumu. Hymm ¢yHknuu.

32 [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITHH
33 Crenennass QyHKIMS C HaTypaJbHBIM M IeNbIM TokazareneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpudeckass OKpY)XKHOCTb, OIPECIICHHE TPUTOHOMETPUIECKUX (YHKIIUI
' YHCJIOBOIO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenpbHOCTH, CHOCOOBI 3aJaHusl IOCIEI0BATENIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATETBHOCTH
Apudmernueckas U reomeTpuyeckass Iporpeccuu. beckoHeuHo yObIBarouias
4o | TEOMETpHUECKas MpOrpeccus. CyMma OeckOHEYHO YOBIBaIOIIEH T€OMETPUUYECKON
' nporpeccun. dopMyna CIOXHBIX MPOLEHTOB. Vcmonp3oBaHue mnporpeccuu amis
pelIeHNs pealIbHbIX 3aJau MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHOKeCTBO, OIepalru HaJa MHOXecTBaMu. Jlmarpammbl Oitnepa — BeHna.
5.1 | IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOTO armapara JUisi OINUCAHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, ciae/iCTBUE, J0Ka3aTE€IbCTBO




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne MerogamMm JOKa3aTENbCTB, AITOPUTMAMHU DEIICHHS 3a/1ad;
yMeHHE (QOpMYIUPOBATH U ONEPUPOBATh MOHATUSMU: ONPEIEIICHUE,
aKCHOMa, Teopema, CIIEACTBHE, CBOICTBO, NMPU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyIUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIOJIOKHOE YTBEPKICHHE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YECKOU HUHAYKIUW, TPOBOAWUTE AOKA3aTCIbHBIC PACCYXKIACHUS
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIePHpPOBATh MOHATHUSMH: MHOYECTBO,
MOJIMHOXECTBO, OTEpAIMU HaJl MHOKECTBAMH;, YMEHHUE HCIIOIbh30BATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONWCaHWs  PealbHbIX
MIPOIIECCOB | SIBICHUN ¥ MPH PEIICHUH 33734, B TOM YHCIE U3 JAPYTHX
y4eOHBIX TMPEIMETOB, YMEHHE OINEPUPOBATH MOHATUAMHU: rpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a]aBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl PU

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATH NOHATUAMU: HATYypPaJIbHOC YHCIO0, HEI0€ YUCIIO,
CTCIICHb C IMCJbIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHLIM
IIOKa3aTcCJICM, J'IOFapI/I(bM qucila, CHHYC, KOCHHYC U TaHI'CHC
ITPOU3BOJIBHOTO YHCJIA, OCTAaTOK II0O MOAYJI0, pallMOHAJIBHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOKECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIECTBUTEIBHBIX quceil; yYMCHHC HCIIOJIb30BaTh
IMPU3HAKU OCIIUMMOCTH, HaMEHBIINH O6H.[I/II71 JACITUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga Ipu pCHICHUHN 3a4a4; 3HAKOMCTBO
C Ppas3iIMYHbIMU TMO3UHUOHHBIMHA CHUCTECMaMU CUYHCIICHUA; YMCHHC

BBINIOJIHATh BBHIUMCJICHUE 3HAYEHUIN U npeo6pa30BaHI/1;1 BLIpa)KCHI/Iﬁ CcO




CTETIEHSIMH U JorapudmamMu, mpeoOpa3oBaHus APOOHO-PAMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATH MOHSITUSIMU: MOCIEIOBATEILHOCTD,
apupMeTHyecKasi ~ MPOTpPeccusi,  TreOMETpUYecKas  MPOTrPeccHs,
OeckoHEYHO YOBIBalOIIas TE€OMETpPUYECKas Iporpeccusi; yMEHHE
3aJaBaTh  IOCJIEJOBATEIBHOCTH, B TOM 4YHUCIE€ C  IOMOIIBIO
PEKyppeHTHBIX  (QOpPMYJI;  yYMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, (opMa 3alucu KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUrOHOMETpUUEcKas M airedpandeckas); yMeETb
MIPOU3BOJIUTh apU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU;
NPUBOJUTh  MPUMEPHl  HUCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEPUPOBATh MOHATHAMHU: MaTpuua 2x2 wu 3X3, onpenennuTesns

MaTpHUIIbl, FEOMETPUUECKHUI CMBICI OTIpeAETUTENS

YMeHue onepupoBaTh NOHSITUSMU: PAllMOHAIbHBIE, UPpPALOHATIbHbIE,
MoKa3aTeabHble, CTENIEHHBIE, JIOTapU(PMUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEpPAaBEHCTBA, WX CHUCTEMbl; yMEHHE OIEpPHUPOBAThH
MOHATHUSAMH: TOKJECTBO, TOXKIECTBEHHOE MTPeoOpa3oBaHue, YypaBHEHNE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUIBHOCTh
yYpaBHEHUM, HEPABEHCTB U CHUCTEM; yMEHHUE pellaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3NIUYHBIX MPUEMOB; pELIaTh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl C MapaMeTpoM; IPHUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTeMaTHYEeCKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTH (DyHKLHUH,
HEPUOMYHOCTb (PYHKIMH, OrPaHUYEHHOCTh (DYHKLIMU, MOHOTOHHOCTb
(GyHKLIUH, S5KCTpeMYM (YHKIUH, HanOoJIblIee 1 HAUMEHbIIIee 3HAaUEHUS
(GyHKUMH Ha TNPOMEXYTKE, HeNpepblBHAs (DYHKIMSA, ACHUMIITOTHI
rpadpuka (QyHKIOMM, @epBas M BTOpas Hpou3BoJHas (yHKUHUH,
reoMeTpUYecKuil u (pU3MUECKHil CMBICT MTPOU3BOIHOM, TepBOOOpa3Has,
ONpeNeNEHHBI HMHTErpaix; yMEHUEe HaxXOAWTh AacUMIITOTHI rpaduka
(GYHKLIMHU; YMEHHE BBIYMUCIATH NMPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO M KOMITO3UIIMM (YHKIUI, HAXOUTh YpaBHEHUE KacaTeJIbHOU
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh MPOU3BOAHBIE IEMEHTApHBIX

(I)YHKHHﬁ; YMCHUC HUCIOJIB30BaTh MNPOU3BOAHYIO [JId HCCICIOBAHUSA




(GyHKIUH, HAXOAUTH HAUOOJBIINE U HAUMEHbIINE 3HAYCHUS (YHKIIHIA;
CTpPOUTH TpauKH MHOTOWIEHOB C HCIIOJB30BAaHMEM armapara
MaTeMaTHYeCKOTO  aHaju3a; NPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIY4IIero pelmeHHs B TNPHUKIAAHBIX, B TOM 4YHCIE
COLIMANBHO-OKOHOMUYECKUX M  (PU3MYeCKHX 3ajadax; HaXOJUTh
wiomaan u o0BEMBI (GUTyp C TOMOILIBI0 HHTErpaya; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJICIHMPOBAHUS  C  TIOMOUIBIO

T depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk GyHKIMHM, oOpaTHas
(GyHKIMSA, KOMIO3ULKA (QYHKIUHM, TUHEHHas QyHKUIMS, KBaJpaTUyHas
GyHKIMSA, — pauuMoHaNbHas  (pyHKIuS, CTeNeHHas  (QYHKUUS,
TpUrOHOMETpHUUECKHe (QYHKIHUH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH I'paUKN U3Y4EHHBIX (YHKIUH, BBINOJHATH MpeoOpa3oBaHus
rpaduxoB QyHKIUH, UCIOJIB30BATh TpadUKU IS U3YUEHHsI ITPOLIECCOB
U 3aBUCHMOCTEH, NP PELICHNUN 3a/1a4 U3 APYIHX y4eOHBIX IPEIMETOB
U 3aJad U3 pealbHOM >KMU3HM; BbIpaXaTb (HOpMyIaMU 3aBHCUMOCTH
MEX]ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U IpaMKH (GYHKLIUHN 115
pelleHUs] ypaBHEHUWI, HEpPaBeHCTB M 3aJad C [apaMeTpaMu;
n3o0pakaTh Ha KOOPJAWHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4M Pa3HbIX THIIOB (B TOM 4YHCJIC HaA
IIPOLCHTHI, A0JIK U 4YaCTHU, HA ABHUXKCHUC, pa60Ty, CTOMMOCTB TOBApPOB U
yCiyr, HaJloTu, 3ada4u U3 oOmactu YIIpaBJICHUA JIMYHBIMH U
CEMEHHBIMH (bl/IHchaMI/I); COCTAaBJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPAaBCHCTBA MW HX CHUCTEMbI II0 YCIOBHUIO 3aJa4d, HCCICA0BATH
INOJIYYCHHOC PCHICHUE U OLUCHHUBATH HpaB,HOHO,Z[O6HOCTI> PE3YJIbTATOB;
YMCHHUEC MOJACIINPOBATL PCAJIbHBIC CUTYAllUU HaA S3BIKC MATCMATUKH,
COCTAaBJIAATh BBIPAKCHUS, YPAaBHCHUSA, HCPABCHCTBA U HX CHUCTCMBI 110
YCIOBUIO 3ajgaydu, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUCM alllrapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YMmenue ONICpHUpoOBaATH IOHATHAMMUN cpeaHee apHQ)MeTqucxoe,

MEIHaHa, HanOOoJIbIlIee U HaMMEHBIIIEE 3HAYCHHA, padMax, JUCICPCUA,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOrO HA0Opa; yMEHHUE U3BICKATh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIIaX, Ha
ararpammax, rpaukax, OTpakaroulylo CBOMCTBA peabHBIX MPOLIECCOB
U SBIICHUH; MpPEACTaBIATh HH(POPMALMIO C IOMOLIBIO TaOIHL U
JyarpamM; HCCIIE[IoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUeCKUX METOJOB W DIIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHHe onepupoBarTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpaUUeCKUX METOJIOB; MPUMEHSTh
(GbopMyIbl CIIOKEHHUS U YMHOXKEHHSI BEpOSITHOCTEH, (GopMyily MOJHOM
BeposATHOCTH, ¢Gopmyny beprymim, xomOuHaTOpHBIE (GAKTBl W
(hopMyIbl; OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITH; yMeHHE
OTIepUpOBaTh TMOHATUSAMU: CllydaiiHas BEJIIMYMHA, pacIpe/eeHue
BEPOSATHOCTEMN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHUE CIy4allHOW BENWYMHBI, (QYHKIMHU paclpelesieHus u
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTeIbHOTO W HOPMAJIBHOIO
pacnpeneneHnii; yMEHUE  HCIOJIb30BaTh CBOMCTBA  HM3YYECHHBIX
pacnpeneneHni Ui pelieHus 3a1a4; 3HaKOMCTBO C MOHSTHSMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
OPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B
OPUPOJIHBIX M OOLIECTBEHHBIX SIBICHUSIX; YMEHHUE ONEpUpPOBATh
NOHATUSAMU: COYETAHUE, MEPECTAaHOBKA, YUCIO COYETaHUHM, YHCIIO
nepecTaHoBOK; OMHOM HbrOTOHA; yMeHHEe MPUMEHSATh KOMOMHATOPHBIE
(akThl U pacCyKICHHs JUIsl PEIIeHUs 3a7ay; OLEHUBATh BEPOSTHOCTU
pealbHbIX  COOBITHIA; COCTAaBJISTH BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh NOHATUSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JBYIpaHHBIN yroJ, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIUECS MpPsSIMBbIE,
NapajuIeIbHOCTh U MEPIEHANKYIAPHOCTD NMPSMBIX U TUIOCKOCTEH, YrOJ
MEXY NPAMBIMH, YTOJ MEXIY NPSIMOHW M IIOCKOCTBIO, YrOJl MEXIY

TIOCKOCTAMMU, PaCCTOAHUC OT TOYKH JO0 IIJIOCKOCTH, PACCTOAHHUEC MCKIAY




IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh
NpU peIIeHUH 33734 HM3y4eHHBbIE (PAKTBI U TEOPEMbl IUIAHUMETPUU;
YMEHHE OLIEHHBATH pa3Mepbl 0OBEKTOB OKPYKAIOILIEr0 MHPA; CTPOUTH
MaTE€MaTHYECKHE MOJCIHA C IMOMOIIBI0 T'€OMETPUYECKUX IOHATUNA U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMH IMMPAKTUYCCKUC 3a]a4r

10

YMeHne onepupoBaTh MOHATHIMU: TUIOMAAb GUTYPBI, 00BEM (UTYPHI,
MHOI'OIrpaHHHUK, HpaBHJIBHI:IfI MHOT'OI'PAaHHUK, CCHCHNEC MHOIOIrpaHHUKaA,
KyO, TapajulefienuIe]l, Mpu3Ma, Mupamuaa, Qurypa W TOBEPXHOCTH
BpallleHus, WINHIP, KOHYC, map, cdepa, miomaab chepsl, TIomaas
MOBEPXHOCTH MUPAMUJIBL, IPU3MBI, KOHYca, LMIMHApa, 00bEM KyOa,
NPSAAMOYIOJIBHOTO MNapajuleenuiena, ITupaMuabl, Tpu3Mel, LAIUHIPA,
KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CCUCHUS KOHYCa M IMIIMHPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTD,
Kacaromasicsi ceppl, OWIMHIpPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOT'OTPAaHHUKA, n300pakaTb ~ MHOTOTPaHHUKH, ¢burypsl  u
MOBEPXHOCTH BpAIICHUS, MX CEYCHHUS, B TOM YHCJIE€ C TOMOIIBIO
AIIEKTPOHHBIX CPEJCTB; YMEHUE NMPUMEHSTh CBOMCTBA T€OMETPUICCKUX
¢buryp, camMocToATeNbHO (OPMYIUPOBATH OMPEACICHUS H3Y4aeMbIX
¢buryp, BBIIBUTATH THUIOTE3l O CBOWCTBAX H  MPHU3HAKaX
reOMEeTpUIeCKUX (hUTyp, 0OOCHOBBIBATH HIIM ONPOBEPraTh WX; YMEHUE
NPOBOJUTh KJIACCHPHKANUIO (UTYp MO pasIMyHbIM MpPU3HAKaM,

BBIIIOJIHATDH HCO6XOI[I/IMI)IC JOIOJTHUTECIIBbHBIC ITIOCTPOCHUSA

11

YMeHue omnepupoBaTh TOHATUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napaieNbHbIA TIEPEHOC, CAMMETPHSI Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe MOA00Us, MNONOOHBIE (GUTYpPBI; YMEHHE
pacrio3HaBaTh paBHBIC M MOJ0OHBIC (PUT'YpPBI, B TOM YHKCIIEC B MIPUPOJIC,
UCKYCCTBE, apXUTEKTYpPE; MCIOJIb30BATh T€OMETPHUCCKHE OTHOIICHUS
IpU PEIICHUH 33jady; HaXOJUTh T'COMETPUYCCKHE BEIWYHMHBI (JIJIMHA,
yroj, IUIomaas, 00BEM) MPH pElIeHWH 3aJad U3 JPYTUX Y4eOHBIX
OpeIMeToB M W3 peallbHOM  KU3HH; yMEHHE  BBIUYUCITH
reOMEeTPUYECKHEe BETUYHMHBI (IIMHA, YroJl, TJIOMaab, 00bEM, TUIOIIAIL
MOBEPXHOCTH), HCIOJB3Ysl HU3y4eHHBIE (OPMYIBI M METOIbI, B TOM
YHCIie: TUIOMIAlh MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, [IMJIMH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJILHOTO Napajiesenunena,




NApaMUZbl, INPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHOIIeHHe 00bEMOB MOJOOHBIX (PUTYP

12

Ymenue OIICpUPOBATH TIOHATUSMMU MpsAMOYTOJibHas cucTeéMa
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3BCACHUE BCKTOpPA HAa YMCJIO, PA3JIOKCHUE BCKTOpPA IIO
6a3ncy, CKaJIIpHOC TIPOU3BCACHHUEC, BCKTOPHOC IPOU3ZBCACHHEC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BeKTOpHLIfI n
KOOpI[HHaTHBIﬁ MCTOA IJid PCIICHHA I'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB

13

YMmenue BbIOMpaTh MNOAXOAAIIMNA METOJN Ul pelIeHUs 3a/]ayi;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKHM B W3Y4EHUU IPUPOJIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M  SBJIEHUI; yMEHUE pacro3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHUE ITPUBOIUTH
MpUMEpPBl  MATEMAaTUYECKUX OTKPBITUA PpPOCCUICKOW M  MHPOBOM

MaTeMaTHYE€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS

11 Harypanbsubie u niensie uncna. [Ipu3Haky qeMMOCTH HETbIX YUCE

19 Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH, TMPOIEHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JpOooH

13 Apudmernueckuit KOpPEHb HaTypalibHON CTEIICHHU. HevictBus c
' apupMETUYECKUMH KOPHSIMHU HATYypPAJIbHOU CTETICHU

14 Crenenp ¢ menbiM nokazatesneM. CTeneHb C PAlMOHAIBHBIM IOKA3aTEIeM.
. CBolicTBa CTEIEHU

15 CuHyC, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple 4Hcia. Apu(METHYECKHE ONepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOmxk€HHble BBIYMCICHUS, NMpaBUiIa OKPYIJIEHUS, MPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeobpazoBaHue BeIpaKEHU

1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u 1poOHO-paIOHATbHBIC YPAaBHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpHUrOHOMETPHYECKHE YPABHEHHS

2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HUppaimoHansHbIe HEPaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cuctembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpamMmu
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Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. OnpeaeauTesb MaTpPUILIbL

3 OyHKIUKH U TPaPUKH
31 Oynkius, cnocods! 3amannus Gyaknun. ['paduk Gyskuun. B3anmuo oOpaTHbIE
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumnm
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHknum.
3.9 [IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIuu. HawnOonpliee W HamMeHbIIee 3HAYCHUE
(YHKIMM Ha IPOMEKYTKE
33 CrenenHas (pyHKIMS ¢ HaTypaJlbHBIM M IeJbIM TokazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTotel rpadukoB ¢yHknuil. CpoiicTBa (QYHKUHH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHKUS MOCIEA0BATENLHOCTEN
38 Apugpmernueckass M reoMerpudeckas nporpeccur. Dopmyna  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTemaTruyeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 3TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (YHKIMI HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOOoJIbIIero M HAaMMEHBIIEro 3HaueHHUs! (PyHKLIUU
Ha OTpe3Ke
4.3 ITepBooGpasuas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. [luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenpHasi CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIIEHHs
7.5 Koopaunats! 1 BEKTOpPHI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. AnreOpa U Hayasia MaTeMaTHIecKoro aHanu3a; 10 kiacc. yriy0nenHoe

obyuenue Mepansik A.I'., Homuposckuii JI. A., [TonsikoB B.M.; mox penakuueit
[Toponbckoro B.E. O611ecTBO ¢ orpaHMuE€HHOM OTBETCTBEHHOCTHIO M31aTenbCKui LIEHTP
«BEHTAHA-I'PA®»; Axunonepnoe obmectBo «M3narenberBo «IIpocsemienne»

* Maremaruka. AnreOpa v Hadaja MaTeMaTHYECKOTo aHanu3a; 11 kiacc. yrioybineHHoe
obyuenne Mepzmsik A.I'., Homuposckuii [[.A., Tlonskos B.M.; non penakmueit
[Tomonbckoro B.E. ObmiecTBO ¢ orpaHUn4eHHON OTBETCTBEHHOCTHIO M3maTenbckuii eHTp

«BEHTAHA-T'PA®y»; Akumonepnoe obmiectBo «M3matenbctBo «IIpocsemnienuey

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
AnreOpa u Havyasia MareMaTuueckoro aHanmsa. 10 kmacc. YrinyOJleHHbI YPOBEHb.
Metoanueckoe nocooue (E.B. byniko, A.I'. Mep3zinsk, B.b. Tlononckuii, M.C. Skup);

AxnmronepHoe obmectBo «M3narenscTBo «IIpocBemieHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/office/user/profile/ https://www.yaklass.ru/ https://ege.sdamgia.ru






		2025-09-22T11:56:23+0600
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛЮБИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №3" ЛЮБИНСКОГО РАЙОНА ОМСКОЙ ОБЛАСТИ




