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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 O0O0yyarolIuecss OBJAJACBAIOT PA3TUYHBIMH METOJIAMH  PEeIEHUs
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 HaXO0XJICHHWE HaWOOJBIIMX W HAUMEHBIIHNX
3HaueHui QyHkiuu. J[aHHas conepxaTenbHas JIMHUS BKIIOYAET B ce0S TaKKe
dbopMupoBaHue yMEHUN BBITOJHATH Pacu€Thl 10 Gopmyram, mpeoOpa3oBaHuUs
pallMOHATBHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaK)Ke BBIPAKECHUH, COJIEpKAIUX CTENEeHU U JiorapudMbl. biaromgapst uzy4eHuto
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIIEHUS O00ydaromuxcs, GOpMUPYIOTCS
HABBIKM JICIYKTUBHBIX PACCYXXJICHUM, pabOThl ¢ CHUMBOJIbBHBIMHU (HOpMaMu,
IpEACTaBICHUS 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-MeToAnYeckass JUHUS «DyHKIUU U rpaduKu» 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 (DYHKIUN ISl 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 MEXKAY Ppa3IUYHBIMU BEJIMYMHAMH, HCCIEI0BAThH
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 M clIoBecHOM. Ero wu3ydeHue 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. JJaHHas coaepKaTenbHas 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{ M MpejiaraloT HauboJiee YHUBEPCAIBHBIM S3BIK, 00BHEIUHSIOMINMI
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
BBIPAXKEHUSI CBOMX MbICiel. JIpyruM BaKHbBIM 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 OO0y4YalolmMuXCcsa, TMO3BOJISIET KM CTPOUTH CBOH
pacCy>KJIeHUSI Ha OCHOBE JIOTHYECKUX TpaBmi, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa ¥ Hayaima MaTeMaTHUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHUYECKOTO MOJIEIMPOBAHNUSA, KOTOPHIE MPU3BAHBI
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, MCIOJIH30BaTh AHAIOTHIO, 0000MATh U KOHKPETU3UPOBATH
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 Apoou. IIpumenenue npobOeil 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 dYHUCJIa W ero cBoiicTBa. [lpubGnuxEHHbIE 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.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENIEH! 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 YUCIIOBOIO 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.

OcCHOBHBIE METO/IBI PEIICHUS TIEJBIX 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 BBIPAKEHUH, COJEPIKAIINX CTETICHU U KOPHHU.

WUppanuoHnanbHble  ypaBHEHUSI. OCHOBHbIE ~ METOAbl  pEILICHHUS
UppAIMOHAIBHBIX YPABHEHHI.

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

[IpeoOpazoBaHue BBIPAKEHUI, COJIEpKAITUX JTOTApUPMBI.



Jlorapupmuyeckue  ypaBHeHUA.  OCHOBHBIE  METOJbl  pELICHUS
Jorapu(pMUYECKUX YpaBHEHUIA.

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

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

[TocTpoeHne MaTeMaTHYECKUX MOJIENIEH 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 3anaHus (QyHKIuU. B3zanmHo oOpatHble (DYHKIIUH.
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  (YHKIIUH.
MakcumyMbl 1 MUHUMYMBI QyHKIuu. HaunbGonbiliee 1 HauMeHbIlIee 3HAYCHUS
GyHKIMHM Ha TTPOMEXKYTKE.

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

CremnenHas (yHKIUS C HATYPAJIBbHBIM U LIETBIM MOoKa3zateneM. 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, OIpEIEICHHE TPUTOHOMETPUUYECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

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

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCICIOBATSIBHOCTEH. MeTox
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC



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

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHo
yObIBaromas reomerpuyeckas nporpeccus. Cymma OECKOHEYHO YObIBaromIei
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. ACHMITOTHI
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,
reOMETPUYECKUH U (PU3MYECKUM  CMBICI  MPOU3BOJIHON.  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. IlpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO —amnmapara JUJis
OIMCAHUs PEAIBHBIX INPOLECCOB U SABJICHUH, IIPU PELICHUU 3aa4 U3 APYIUX
y4eOHBIX NTPEAMETOB.

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

11 KIJACC

Yucsia 1 BBIYUCICHUSA

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. Anrebpandeckas 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 pemeHus  (Qu3ndeckux U
r€OMETPUYECKHUX 3a/1au.

YpaBHeHUS 1 HEPpABEHCTBA



Cucrema M COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCWIBHBIE HEPABEHCTBA.
OTbop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUW C  MOMOUIbIO

TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTEeNbHbIX U JOrapupMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIBI PEUIEHUS CUCTEM U COBOKYIHOCTEN palMOHAJbHBIX,
UppalMOHAIbHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHM, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4y M 3a7a4 M3 PA3IMYHBIX 00JIacTel HAyKH M peajbHOM
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

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

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

['paduueckune meTonbl penieHust ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/bI pEUICHU 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpaduxoB GYHKUUNA JUIsl MCCIENOBAaHUS IPOIIECCOB U
3aBUCUMOCTEM, KOTOPbhIE BO3HUKAIOT MPH PEIICHUHU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4ecKOro aHajamnsa

[IpuMeHeHne TPOU3BOIHON K UCCIACAOBAHNIO (PYHKIIUM HAa MOHOTOHHOCTH
U DJKCTpeMyMbl. HaxokneHue HauOONbIIEr0o W HAaWMEHBIIEro 3HA4YeHUU
HENpepbIBHON (YHKIIMHN HAa OTPE3Ke.

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

[lepBooOpa3Has, OCHOBHOE CBOWCTBO NEepBOOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX GyHkuii. [IpaBuia HaxoXKIeHUS TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeruucieHue
onpenenéHHoro nuTerpana mo ¢popmyne Heiorona-JlelOuura.

[Ipumenenne wHTETrpana JJIS HAXOXKICHUS IUIOMAeH TIOCKUX (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 MW  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMH  OOyYarIierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCUUCKOTO OOIIECTBA, MPEJACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUMH,
Ipoleayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON Tpa)KJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCUHCKOM MAaTeMaTUYECKOU
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE IyXOBHBIX LEHHOCTE! POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C MPAKTHYECKUM T[PUMEHEHUEM JOCTH)KEHUHM HAyKd U
NEATENIbHOCTBIO  yYEHOrO0, OCO3HAaHUE JIMYHOINO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajad, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HHM, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JIOPOBBIO (3I0pPOBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJsipHas (pu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTU TPYIOJIOOMs, HHTEpPEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIOCOOHOCTh K  MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DKOHOMMYECKUX  MPOILIECCOB Ha  COCTOSHME MPUPOJHOM U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCJICJICTBUM JIJIs1 OKPY>KaIOUIeH 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 JUISl Pa3BUTUS IMBUJIM3AIMU, OBJIAJICHUE S3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA

ba3oBble JJoruyeckue JaelcTBU:

BBISIBIIATH U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHHH MEXAY TIOHATHAMH, (OPMYIUPOBATH
OMpEICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBAaHMS i OOOOMIEHWS W CpPaBHEHUS, KPUTCPUH
MPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U  MNPeoOpa3oBBIBATh  CYXKJICHHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbBIC, €IMHUYHbIC, YACTHBIC U OOIIIHME, YCIOBHBIE;

BBISIBIIATH ~ MAaT€MaTHUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpPEUHS B (haKTaxX, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHHUIX, IIPEIIarath
KPUTEPUU JJIs BBIABICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHI;



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

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelIeHHs, BbIOMpaTh HauOoyiee MNOAXOASIMA C  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABIMBATh UICKOMOE U JAaHHOE, (OPMUPOBATH THIOTE3Y, apryMEHTUPOBATh
CBOIO MO3UILIMI0, MHEHHE;

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

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBUSX.

Pab6ora ¢ undgopmanmei:

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 HHTEPIPETHPOBATH HHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH 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/1a4yu, KOMMEHTUPOBATH MMOTYUYEHHBIN pe3yJbTaT;

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMNA, B KOPPEKTHOU popme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

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

PeryisiTUBHBIE YHUBEPCcATbHbIE YUeOHbIE 1eiicCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NpEeIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh TPH pEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTMDKCHHMSI WM HEJOCTHKEHUS pPEe3yJbTaTOB JIEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JIE€ATEIbHOCTH, MJIAHUPOBATh OPraHU3allui0 COBMECTHOU paloTHlI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBbIE TITYPMBD» W WHBIE), BBINIOJIHATH CBOIO YacTh pabOTBHl U
KOOPAUHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



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 OTMIEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIIMOHATBHOE YUCIIO0, OECKOHEUHAs
nepuoanyuecKkas JApoOb, TMPOILEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

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

NPUMEHATh  TPUOMIDKEHHBIC  BBIUMCICHHS, TpaBUJa  OKPYIJICHHS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BEIYMCIICHUI;

CBOOOJIHO OIEpUPOBATH IMOHSATHEM: CTENIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN s
pELIEeHUs NMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

CBOOOJTHO  OMEpUpOBaTh  MOHATHEM:  apU(METUYECKUH  KOpPEHb
HaTypajabHOU CTEIICHH;

CBOOOJHO  OMepUpoBaTh IMOHATHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTelIeM;

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

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC
YUCIIOBOI'O apTyMEHTA;

ONEPUPOBATh IOHATUSMHU: ApPKCHUHYC, AapKKOCMHYC M  apKTaHIEHC
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 YPAaBHEHWUM, IPUMEHATH METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHITUSIMHU: MHOTOUYIEH OT OJHOM MEpEeMEHHO,
MHOTOYJIEH C MeJbIMU KO3(pduUlMeHTaMU, KOPHU MHOTOWICHA, HPUMEHSTH



JIeJICHUe MHOTOYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy
Buera s pewienus 3anay;

CBOOOJHO OIEPUPOBATHh MOHATUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPUILI 2 X 2 W €ro TeOMETPUYCCKUU CMBICIH,
WCIMOJIb30BATh CBOMCTBA OMPEAECIUTEN 2 X 2 ISl BBIYACICHUSI €r0 3HAYCHHS,
MPUMEHSTh OINPEACIUTEIN IS PEIICHUS CHUCTEMbl JIMHEHWHBIX YpaBHCHHIA,
MOJICIIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
yYpaBHCHHH, HWCCIEA0BaTh TOCTPOCHHBIE MOJEIN C TIOMOIIBI0 MATPHI] |
oTpeeuTeNIeH, MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICWCTBHH C KOPHAMH JUIS TIpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHU C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIh30BaTh CBOMCTBa norapudmon TUISt npeoOpa3oBaHus
Jorapu(MHUYECKUX BhIPAKCHU;

CBOOOTHO OTNEPUPOBATH MOHATUSAMHU: UPPAIMOHAIIbHBIE, TIOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHCHUS, HAXOAUTh HMX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX TIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE dbopMyIIbI LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO OMEpUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSITh HEoO0XoauMble (OPMYINBI  [Jisi pELIEHHWS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETTUPOBATh pPEAIbHBIC CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBISTh
BBIPQKEHUS, YpPaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJlayd, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara anreopsbl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIHS, CHOCOOBI 3aJaHus
¢GbyHKIIMK, B3aUMHO OOpaTHbE (DYHKIIUK, KOMMO3HWIMS (QYHKIMH, Tpaduk
(GYHKITUH, BBITIOIHATD dJIEeMEHTapHbBIE TpeoOpa3oBaHus rpa@uKoB () yHKIIHIA,

CBOOOJTHO OMEPHUPOBATH MOHATUSMHU: 00JIACTh ONPENICTCHUS U MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: YETHBIE W HEUETHBIE (PYHKIINH,
nepuoandeckue QyHKIUU, MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMH, MAaKCUMYMBI
U MUHAMYMBI (YHKIIMW, HAUOOJbIIIee M HaUMEHbIee 3HaueHuEe (QYHKIUHU Ha
MIPOMEKYTKE;

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



nokasaresieM, rpauk KOpHs n-oil CTeNeHu Kak (PyHKIMH OOpAaTHOM CTENEHU C
HaTypaJIbHBIM ITOKA3aTEIIEM;

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

CBOOOJTHO OINEPUPOBATH MOHATUSIMU: NOKa3aTeNbHAS U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M rpauKH, UCHOJIb30BaTh UX rpaduKu JJIs pelieHus
YPaBHEHUM;

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

UCIIOJIb30BaTh Tpaduku (QYHKIUN Uil KCCIEAOBaHMS TPOLECCOB U
3aBUCUMOCTEN MpU PEIIeHUH 3aa4 U3 IPYyTUX yU4eOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIPAKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Hauyana maTeMaTH4yecKoro aHajamsa:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apuMeTHUecKass U reoMeTpruiecKas
nporpeccusi, 06CKOHEUHO yObIBaIoIasi reOMeTpuyecKas Mporpeccusi, TMHEHHBIN
U OKCIOHEHLMAIbHBIA poCT, (opMyla CIOXKHBIX MPOIEHTOB, HMEThH
[IPEJICTABIECHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCHU ISl PELICHHs pealbHBIX 3a]ad IPHUKIATIHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHATUSMH: TOCIEAOBATENLHOCTh, CIOCOOBI
3a/IaHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTrpaHUYECHHbIE

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

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: HETPEPBIBHBIE (GYHKIWU, TOYKH
paspbiBa rpaduka QyHKIIUH, aCUMIOTOTHI Ipaduka (yHKITUY;

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

CBOOOJTHO OMEPHPOBATH MOHATUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTenabHas K rpaduky QyHKINY;

BBIUUCIISITh ~ MPOM3BOJHBIE CYMMBbI, TPOU3BEICHUS, YAaCTHOIO W
KOMIIO3UIMHU JIBYX (DYHKIIUM, 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX PYHKIINIA;

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

MHo:xecTBA U JIOTMKA:

CBOOOJHO OMEpUpOBATh TMOHSATHUSMH: MHOXECTBO, OINEpaldd HaJ
MHOXECTBaMU;



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

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: OIpEAeNIeHne, TeopemMa, ypaBHEHUE-
CIECTBHE,  CBOMCTBO  MAaTe€MaTUYeCKOro  O0BEeKTa,  JA0Ka3aTelabCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
IpeIMETHbIE PE3YJbTAThI IO OTACIbHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anredpa v Hayanaa MaTeMaTHYEeCKOTO aHAJIN3a»;

Yucia 1 BBIYUCICHHUSA:

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: HATypalbHOE M LEJI0€ 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 TOHSITHEM OCTaTKa MO MOJYJIO, 3alHChIBAThH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPEACTABIATh KOMIUIEKCHBIE YUCIIA B alredpandyeckou u
TPUTOHOMETPUYECKON (popMe, BBIMOJIHATH apU(PMETHYECKUE ONEpallud ¢ HUMU
1 U300pakaTh Ha KOOPAUHATHON IUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

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

OCYILECTBIATh OTOOp KOpHEH MpH pEIIEHUHd TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

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

cBOOO/IHO ONEPUPOBATH MOHITUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUMN
U HEPABEHCTB, PABHOCUIIBHBIE CUCTEMBI MU CHUCTEMBI-CICACTBUS, HAXOIUTH
pelIeHnss CHCTEMBI M COBOKYITHOCTEM palHMOHAJIBHBIX, WPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHNUN U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalUOHAJIbHEIE, [I0Ka3aTeIIbHBIC,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHMs M HEpPaBEHCTBA,
coaep Kale MOYIU U IMapamMeTpsl;

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



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aureOpbl, COCTAaBIATH
BBIPQXXCHHSI, YpaBHEHHs, HEPABEHCTBA M WX CHCTEMbI MO YCJIOBHIO 3a/1auH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIN C MCHOJIB30BAHMEM alapaTta anreopsl,
UHTEPIPETUPOBATH MOJYICHHBIN PE3yNIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTh TpapuKh KOMIO3ULUHU (YHKUUNA C MOMOILIBIO 3JIEMEHTAPHOIO
MCCJIEeI0BAHUS U CBOMCTB KOMIO3UIIUMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYEecCKHMe oO0Opa3bl YpaBHEHUW W HEPABEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOO/IHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

NPUMEHATh (DYHKIWW IS MOJEIMPOBAHUS W HCCIIECIOBaHUS PEabHBIX
POILIECCOB.

Havajsa maTeMaTH4ecKOro aHajamn3a:

UCIIOJIb30BaTh  NPOM3BOJIHYIO  JJIsi  HCcieAoBaHMs  (YHKUMMA  Ha
MOHOTOHHOCTH U DKCTPEMYMBIL;

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

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKJIEHUS HaWIy4IlIEro peIIeHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-d)KOHOMHUYECKUX, 3aJadax, JJs
OIIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (popmynol wiu
rpaduKoM;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUAMU: IEPBOOOpPa3Hasi, OIpeneaEHHbIN
MHTETpajl, HaXOJUTh MEPBOOOPA3HBIC 3IEMEHTAPHBIX (PYHKUUH U BBIYHUCIATH
uHTerpal o popmyne Hetotona-JleiOnua;

HaXoIWTh IUIOUIAJM TIUJIOCKUX (Uryp U O0O0BEMBI Tel C IOMOLIBIO
MHTErpana;

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

pelaTth MNpUKJIaJHble 3aa4l, B TOM YHUCJIE COLUAIbHO-3KOHOMHUYECKOTO U
(pu3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaninoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIBIM TTOKa3aTeneM
3 ApubMeTnuecKknii KOpeHb N-0i CTEIICHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136 ‘

10




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxtireckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTET AT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckre HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10 1
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl palMoHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakriieckue u3yueHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI pecypest
1 MHO3K€eCTBO, ONepaIuy HaJl 1
MHOKECTBAMU M UX CBOMCTBA
2 Huarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHO>XECTBEHHOTO arapara JJis perIeHus 1
3a7a4
Panmonansueie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUOUUECKHE IPOoOH
PanmonanesHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHONUECKHE TPOOH
5 [Ipumenenue npoOeii ¥ MPOLICHTOB IS 1
penieHus MPUKJIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ MPOLICHTOB IS 1
penieHus MPUKJIAIHBIX 3a1a4
3 JlericTBUTENbHBIC YUCIIa. PallioHaIbHEIE 1
Y MppalMOHAJIbHBIE YHCIIa
9 ApugpmeTrueckue oneparum ¢ 1




HGfICTBHTCJIBHbIMPI qHucJjiaMu

Monynbs AeCTBUTEIBHOTO YHCIIA U €r0

10 .
CBOICTBa
[TpubmmkEHHBIC BEIYUCIICHUS, TIPABUIIA
11 OKpPYIVICHMS, IPUKUKA U OLICHKA
pe3yabTaTra BEIYUCICHUN
OCHOBHBIE METOJIBI PEIICHUS TIEITBIX U
12 JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS IIEITBIX U
13 TpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPABCHCTB
OCHOBHBIE METO/IbI PEIICHUS 1IEeNbIX U
14 TpOOHO-PalIMOHATFHBIX YPABHCHUH U
HEPaBEHCTB
MHOro4ieHsl OT OJHON NEPEMEHHOM.
15 JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema bezy
MHorouJieHb! ¢ [eIbIMU
16
ko3 durmentamu. Teopema Buera
17 Pemenue cucreM TMHEWHBIX ypaBHEHUI
18 Pemenue cucreM TMHEWHBIX ypaBHEHUI
Martpuna cucTeMbl TMHEWHBIX
19 ypaBHeHui. Onpenenurenb MaTPUIIbI

2x2, ero reOMETPUYECKUI CMBICI U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYCHUS




20

Ornpenenurens MaTpUIbL 2X2, €ro
F€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

21

[Ipumenenne onpenenuTes s
peuicHrA CUCTCMbI JIMHEUHBIX
YpaBHEHUU

22

Pemenue npukinaaHeix 3a1a4 ¢
TTOMOIIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

23

Pemenne npukinaaHbIx 3a1a4 ¢
TTOMOIIBIO CUCTEMEI JIMHEMHBIX
ypaBHEHUU

24

KontponbHas padoTa: "PanrionansHbie
ypaBHEHUA U HepaBeHCTBA. CHCTEMBI
JINHENHBIX ypaBHEHUN"

25

OyHKIUSA, CTTOCOOBI 3aaHus (QYHKIIUH.
B3anMuo oOpaTHbIE PyHKITHH.
Kommnozumus hyHkimii

26

I'padux byHkmumu. DnemMeHTapHbBIC
npeobpazoBaHus rpaduKoB GyHKITUN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHuil pynkunu. Hynm ¢yHkmm.
[TpomexyTKH 3HAK MIOCTOSIHCTBA

28

YérHble 1 HEUETHBIE (DYHKITUH.
[lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PyHKIIUU




MakcuMyMbl 1 MUHUMYMBI ()YHKIIUH.

29 HauGonpIiiee 1 HauMeHbIIIee 3HAYCHHE
(GYHKIMHU Ha TPOMEKYTKE

30 JluneitHas, kBagpaTUIHAS U APOOHO-
TUHEWHas QYHKIIH

31 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTPOEHHE IPaPUKOB ATUX QYHKIUI

32 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTpOEHHE IPaPUKOB ATUX QYHKIUI

33 Crerenp C meNbIM TIoKa3zareneM. buaom
Hprorona

34 Crernens C menbIM IoKa3zareneM. buaom
HeroTona
Crenennas GyHKIMS C HATYpaJIbHBIM U

35 esIM nokasareiieM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas padota: "CreneHnas
¢dbynaknus. E€ cBoiictBa u rpaduk”

37 ApubMeTHIeCKHii KOPEHb HATYPAIbHOU
CTETEeHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTETEeHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

COJACpKaAIUX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,
COAEpKAIIUX CTENIEHU U KOPHU

42

HppaumonaibHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUI

43

HppanmonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

44

HppanmonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IBI PEIICHUS
MPPALMOHAIBHBIX YPABHEHUI

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PENICHUN
UPPalMOHAIIBHBIX YPABHCHUN

46

PaBHOCUIIbHBIE TIEpEXOIbl B PELLICHUU
UppalMOHANILHBIX YPaBHEHUM

47

PaBHOCHIIbHBIE TIEpPEXOIbl B PELICHUN
UppalMOHANILHBIX YPAaBHEHHM

48

PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPAaBHEHHM

49

CpoiicTBa u rpaduK KOpHS N-Oi CTETIeHH
KaK QyHKIMHU 0OpaTHOU CTENEHH C
HaTypaJIbHBIM TOKa3aTelieM

50

CpoiicTBa u rpaduK KOpHS N-Oi CTETIIEHH
Kak (QyHKIIMM 0OpaTHOM CTENeHN ¢
HaTypaJbHbIM IOKa3aTelleM

51

KonTtposnrHas padota: "CpolicTBa 1




rpaduK KOpHS N-Oi CTETICHU.
WppanmonaibHble ypaBHeHUS"

Crerens ¢ palrOHAJIbHBIM IIOKAa3aTCJICM

52 .
u e€ cBoiicTBa

53 Cremnenb ¢ palluOHAJIBHBIM TMOKa3aTeIeM
" €€ CBOMCTBA

54 CreneHsp ¢ pallMOHAILHBIM [TOKa3aTeIeM
" €€ CBOMCTBA

55 [TokazarenbHas GpyHKLHMA, €€ CBOMCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN A5
peunieHus: ypaBHEHU I

57 Hcnonws3oBanue rpaduka GyHKIUU IS
pelLIeHNs] ypaBHEHUI
[ToxazarenbHbie ypaBHEHUS. OCHOBHbBIE

58 METO/IbI PEIICHUS TTOKA3aTeIbHBIX
ypaBHEHU M
[TokazarenbHble ypaBHeHUsA. OCHOBHbIE

59 METO/Ibl pEICHUSI TOKA3aTeIbHbIX
ypaBHEHUI
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE

60 METO/IbI pEIICHHSI TOKa3aTeIbHBIX
ypaBHEHUI

61 KonTtponeHas padota: "[lokazarenbHas
¢byukuus. [TokazaTenbHble ypaBHEeHUS"

62 Jlorapugm uucna. CpoiictBa sorapupma




63 Jlorapudm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CoiicTa norapugpma 1

65 JlecATUYHBIE U HATYypaJbHBIE JIOTAPU(PMBI 1

66 JlecATUYHBIE U HATypaJbHBIE JIOTapU(PMBI 1

67 [IpeobpazoBaHue BhIpaKEHUH, 1
coJIeprKaluX Jorapudmol

68 [IpeobpazoBanue BhIpaKEHUH, 1
coJieprKaluX Jorapudmol

69 [IpeobpazoBaHue BhIpaKEHUH, 1
coJiepKalux jgorapudmel

70 Jlorapudmuueckas GyHKus, e€ 1
CBOICTBa U rpaduk

71 Jlorapudmuueckas hyHKIUA, €€ 1
CBOMCTBA U TpaduK

7 Hcnonws3oBanue rpaduka GyHKIUU IS 1
pelIeHNs] ypaBHEHUM

73 Hcnons3oBanue rpaduka GyHKIUU IS 1
pelIeHNs] ypaBHEHUI
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEILICHUS 1
Jorapu(MUUECKUX ypaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METO/IbI PEILICHUS 1
norapu(MHUUECKUX ypaBHEHUH

76 Jlorapudmuyueckue ypaBHEHUs. 1

OcHoBHBIC MCTObI pCHICHUS




norapu(pMUUECKUX YpaBHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

" JoTapu(PMUICCKUX YPABHCHHMA

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
JoTapu(PMUICCKUX YPABHCHHMA
KonTponsHas pabora:

79 "Jlorapudmuaeckas: QyHKITHSL.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckasi OKpy>KHOCTb,

84 OTpeIeJICHUE TPUTOHOMETPUUECKHIX
(GYHKIUH YUCIIOBOTO apryMeHTa
TpuronomeTpuveckasi OKpy>KHOCTb,

85 OTIpeIeICHUEe TPUTOHOMETPHUYECKHIX
(GYHKIUH YUCIIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPUICCKUE
bopmyIbl

87 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl




OCHOBHBIE TPUTOHOMETPUYECKHE

88
bopmybl

89 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmybl

90 [IpeoOpa3oBaHne TPUTOHOMETPHIECKUX
BBIPAKCHUIN

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKCHUIN

92 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

94 Perienne TpuroHoMeTpruUeCKuX
ypaBHEHUU

95 Perienne TpuroHoMeTpruUECKuX
ypaBHEHUU

96 Perienne TpUroHoMeTpHUUECKUX
ypaBHEHU M

97 Perienne TpUroHoMeTpHUUECKUX
ypaBHEHUI

08 Perienne TpUroHOMeTpHUUECKUX
ypaBHEHUI

99 Perienne TpUroHOMeTpHUUECKUX
YPaBHEHUH

100 Pemenune TpuroHoMeTpu4ecKux

YPaBHEHUH




KonTtponsHas padora:

101 "TpUroHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE YpaBHEHUA"
[TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS

102 MocIeIoBaTeIbHOCTEH. MeTo
MaTeMaTHIEeCKON WHIYKIIH
MOHOTOHHBIE M OTPaHUYECHHBIC

103 nocieoBarensHOCTH. McTopust ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomerpuueckas mporpeccust

106 beckoneuHo yObIBarorast
reoMEeTpUYECcKasi IPOrpeccust

107 CymMa GeckoHEYHO YOBIBaroIIeH
reOMETPUUECKO Iporpeccun

108 JIMHEWHBIN U SKCIOHEHIIMATIbHBIA POCT.
Yucno e. Popmyiia CI0KHBIX POLIEHTOB

109 JIMHEeWHBIN U SKCIIOHEHIIMATIbHBIA POCT.
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB
Hcnonbs3oBaHue Nporpeccuut yis

110 pelieHus peabHbBIX 3a7a49 MPUKIIATHOTO
Xapakrepa

111 KonTtposnrHas padora:
"IlocenoBaTEIBHOCTH U IPOTPECCUU "

112 HenpepbiBHbIE GYHKIIUHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB




byHKIHII

CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA

114
OTpe3Ke

115 CsoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Metoa HHTEPBAJIOB /ISl pEIICHHUSI
HEPaBEHCTB

117 Metoa HHTEPBAJIOB /ISl pEIICHHUSI
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl PEIICHHSI
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKUUMH U1l peleHus 3a1a4

120 [IpumeHeHne CBONCTB HEMPEPHIBHBIX
GyHKUUMH U1l peleHus 3a1a4

121 IlepBas u BTOpas mpou3BOHbIC (PYHKIIMH

122 OnpeneneHHf:, reOMETPUUYECKUN CMBICIT
IIPOU3BOIHOM

123 OnpeneneHHf:, (U3UMYECKUI CMBICIT
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaguKy
byHKIIH

125 VYpaBHeHHEe KacaTeIbHOU K rpaduKy
byHKIIH

126 ITpon3BoHbIE IIEMEHTAPHBIX QYHKIUH

127 ITpon3BoHbIE IIEMEHTAPHBIX QYHKIUH




[IponsBoaHAasA CyMMBI, IPOU3BEICHHS,

128 y 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
129 [IpousBoHas CyMMBI, POU3BEICHUS, 1
YaCTHOTO Y KOMITO3HMIIUU (DYHKITUI
130 [IpousBoHas CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3HaHui: "YpaBHEHHS"
133 [ToBTOpEeHue, 0600IICHNE, 1
cucrtemaTusanus 3HaHuil: "OyHkuun"
134 Wrorosas koHTpoJIbHAs paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 [ToBTOpEHME, O606H1€HI:IC, 1
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuIo (QYHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HAaNMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPBIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMJTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIErO PEIICHUs B
MPUKIIATHBIX 33a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEJETICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (OopMYIION Ui
rpadpuKom

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3aIaHHOTo (HOPMYJION U

rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKI#i

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Has, OCHOBHOE CBOWMCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 1eMEHTapHBIX

24 ¢dbynakuuii. [IpaBuiia HaxoXIEHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICi
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

)8 Brruncnenue onpeenéHHOT0 HHTETpaia
o ¢opmyne Herotona-JleitOnura

29 IIpumenenne nHTErpana i




HAXO0KJCHUS TUIOIIAACH TUIOCKUX (HUTYD

[IpuMeHnenue nHTErpana s

30 HaXOXJCHUS 00BEMOB T€OMETPHYECKHIX
TeN

31 [Ipumeps! pemeHuin
T depeHnrnanbHbIX ypaBHEHUI

39 [Ipumeps! pemieHui
T depeHInanbHbIX YpaBHEHHM
MaremaTuueckoe MOAEIMPOBaAHUE

33 PEATBHBIX MTPOIIECCOB C IIOMOIIBIO
g depeHInanbHbIX YpaBHEHHM

34 KonTtponsnas padota: "[lepBooOpazHas
u uHTerpan”

35 Tpuronomerpuueckne GyHKIUHU, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu

39 Tpuronomerpudeckue GyHKIUHU, UX
CBOMCTBA U IrpauKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 Pemenue TpuroHOMeTprUUECKHX
HEPaBEHCTB

45 Pemenue TpuroHOMeTpHUYECKHX
HEPaBEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI peIIEHHS

NOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

52 MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
HppAIMOHAIEHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'padmyeckue MeTo bl pereHus
HppallMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTobl peneHus
HppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX YPAaBHEHU
64 I'padmyeckue MeToabl penieHus

NOKa3aTCJIbHbIX HCPABCHCTB




65

I'padmyeckue MeToIbI pemeHus
JorapuMUIECKUX YPaBHCHHHA

66

I'padmyeckue MeTOIBI pemeHUs
Jorapu()MUIECKUX HEPABEHCTB

67

I'padmyaeckue MeTOIBI peleHUs
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
YpaBHEHUU

69

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
YpaBHEHUU

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeJIbHbIX U JorapupMuuecKux
HEPaBEHCTB

72

KounTponsHas pabora:
"UppauroHanbHble, MOKa3aTeIbHbIC U
norapudmudeckue HepaBeHCTBA"

73

KowmmnekcHeie yncna. Anrebpanueckas
Y TpUTrOHOMETpUYecKasi (JOpMbI 3aUCH
KOMIUIEKCHOTO YHClia

74

KommiekcHele uncna. Aﬂre6pqueCKa;1
U TPUTOHOMCETPHUYCCKAA (bOpMBI 3aliucu




KOMIIJICKCHOT'O YHCJia

ApupmeTrueckue onepanum ¢

& KOMILJIEKCHBIMU YHCIIaMU

76 ApupmeTrueckue onepaim ¢
KOMILJIEKCHBIMU YHCIIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMILJIEKCHOTO Yncia

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCEI IS

81 pereHus pU3NIECKUX 1
TreOMETPUUECKUX 33124

82 KontponbHas padota: "KomruiekcHbie
yucna"

83 HarypanbsHble u 11e1b1e yncia

84 HatypanbHble u nensie yncna

85 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJBIX YUCell

86 [IpumeHeHue NpU3HAKOB AETUMOCTH
LIETIBIX YU CEI

87 [IpuMeHeHne npu3HaKoB ACIUMOCTH

nenbix yncen: HOJ[ u HOK




88

[IpuMeHeHne npu3HaKoB ACIUMOCTH
uensix yuces: HOJl u HOK

89

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

90

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

91

[IpumeHeHne NpU3HAKOB JETUMOCTH
LIEJIBIX YHCEN: anroput™ EBkimia mis
peLIeHHS 3a/1a4 B IEbIX YUCTAX

92

KonTtponbHas padota: "Teopus menbrx
yucen"

93

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH paliOHaIbHBIX
ypaBHEHUH

96

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHaIbHbBIX
ypaBHEHUH

97

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
yYpaBHEHUH




98

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUI

99

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM JIorapu(pMuuecKux
YpaBHEHUU

100

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUuecKux
YpaBHEHUU

101

[IpuMeHeHne cUCTEeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00JaCTel HAyKH U pealbHOMN
JKU3HHU, MHTEPIPETalus IOJy4eHHBIX
pe3yJIbTaTOB

102

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHYeCKUX 3a7a4 U 3aja4 u3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNIbTaToOB

103

[IpumeHeHre HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3nUYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3ynbTaToB

104

KonTtponeHas padoTa: "Cucremsl
palMOHAIBHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX




ypaBHeHuUi"

PanmonanbpHble ypaBHEHHUS C

105
rapamerpamu

106 PanmonanbHbie HEpaBEHCTBA C
rapamerpamu

107 PannoHaneHbIE CUCTEMBI €
rapameTpamu

108 HppaumonanbHble ypaBHEHMS,
HEpaBEHCTBA C ITapaMeTpaMHu

109 HppanmoHnanbHbIe CUCTEMBI C
rapameTpamu

110 [Toka3arenbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMu

111 IToxa3zarenbHbIE CUCTEMBI C
napaMeTpamu

112 Jlorapugmuueckue ypaBHeHHUs,
HEPABEHCTBA C lTapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napaMeTpamu

114 Tpuronomerpruyeckue ypaBHEHHUs €
napaMeTpamu

115 Tpuronomerpruueckue HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETPUUECKUE CUCTEMBI C
napaMeTpamu

117 ITocTpoenue u nccnenroBaHue




MAaTEeMaTHYECKUX MOJIENIEHN peabHbIX
CUTYAallMi C MOMOLIBIO YPABHEHUH C
rapamerpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYalllil C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMu

119

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYallui C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamu

120

KountponsHas pabora: "3agauu c
napameTrpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTtemaTu3anus 3HaHui: "YpaBHenus"

122

[ToBTOpEeHnue, o600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHuEe, 0600IICHNE,
cucTeMaTH3alus 3HaHuil: "YpaBHEHUS.
CucrteMbl ypaBHEHHIT"

124

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTH3allysl 3HAHMI:
"HepaBenctna"

125

[ToBTOpEHnue, 060061IeHNE,
CHUCTeMaTH3allysl 3HAHUI:
"HepaBencrsa"




[ToBTOpEnue, 060061ICHNE,

126 cHCTeMaTU3aIus 3HAHUMH:
"HepaBencrsa"

[ToBTOpEHue, 06001ICHNE,

127 cHCTeMaTH3aIus 3HAaHUH:
"[IpousBosHas u e€ npumeHeHue"
[ToBTOpenue, o6odIIEHNE,

128 CHCTEMAaTHU3aLUs 3HAHUI:
"[IponsBonHas u e€ npuMeHeHue"
[ToBTOpEeHnue, 0600IICHNE,

129 CHCTEMAaTU3aIUs 3HAHUN:
"[IponsBonHas u e€ npumMeHeHue"
[ToBTOpeHue, o6o0IICHNE,

130 cucteMaruzanus 3Hanuii: "MHTerpan u
ero npumMeHenue"

131 [ToBTOpeHnue, o600mEeHNE,
cucrtemaTtusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHuEe, 0600IICHNE,
cucrtemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHuE, 0600IICHNE,
cucreMarusanus 3Hanui: "Oyukuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas kKoHTpoOJIbHAS paboTa

136 [ToBTOpEeHnue, 06061IeHNE,

CHCTeMaTHu3alus 3HaHUuH




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136 ‘
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OmnepupoBaTh MOHATHSAMH: PALMOHAIBHOE W JIEHCTBHTENHHOE YHCIIO,
' OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, MPOLIEHTHI
12 BemonHATe  apudmMeTHdeckue Omepanuu ¢ PalUOHATBHBIMH U
' JeWCTBUTELHBIMU YHCIIaMHU
13 BemonHATh  TpUOMMKEHHBIE  BBIYMCICHHS, HCIONB3YS  IpaBHIIA
' OKpYTJICHUSI, IeJIaTh TPUKUAKY ¥ OIICHKY pe3yJIbTaTa BRIYUCICHUI
OmnepupoBaTh MOHIATHAMH: CTETICHB C IIEIBIM MOKa3aTeIeM, CTaHIapTHAs
14 (dhopma 3amucu IeHCTBUTENIBHOTO YUCIA, KOPEHb HATYpalIbHOW CTEIEHH;
' HCIOJIb30BaTh MOAXOIANIYI0 (OPMY 3alMCH IEHCTBUTENBHBIX YUCEN JUIs
pelIeHns MPaKTUYECKHUX 3a]au U MPECTABICHUS JAHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO
1.5 yrila; WCIOJb30BaTh 3aIliCh IPOM3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbBIS
TPUTOHOMETpHUUYECKUE (YHKIIHH
2 VYpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh NOHATUSMU: TOKJIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paluoHaIbHOE, UppalMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
99 BoimonuaTe mpeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
Boinonuate npeoOpazoBaHus LEJNbIX, parroHaIbHBIX u
2.3 UPPAIMOHANIBHBIX BBIPAKEHUH U peliaTb OCHOBHBIE THIIBI LIEJIBIX,
palroHATbHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI 1 HEPABEHCTB
54 [IpumeHsATh ypaBHEHUS U HEPABEHCTBA AJISl PEIICHUS MaTeMaTHUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHbIX 00JaCTe HayKU U peallbHOM KU3HH
MopenupoBaTh pealbHble CUTYallMH Ha SI3bIKE aireOpbl, COCTaBISAThH
95 BBIDQOKEHUS, YpaBHEHHSA, HEPAaBEHCTBA IO  YCJIOBHIO  3aJaud,

UCceoBaTh TOCTPOCHHBIE MOJEIM C MHCIHOJIb30BAaHMEM armapara
anreOpbl




QOyHKIMH U TpapUKH

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

3.1 o0nacTe ompeneneHuss W MHOXKECTBO 3HAUYECHUH (QYHKIUH, Tpadux
(GbyHKIMHU, B3aUMHO 0OpaTHBIE PYHKITHH
3. OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (QYHKIHH, HYIH
' (GyHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 PELICHNs ypaBHEHUN
3.4 Crpouth ® uyMTaTh TrpadUKd JTHHEHHOW (QYHKIUH, KBaJIpaTHIHOU
' (GbyHKIIUM, CTETIEHHON (PYHKIIMH C IIEJIBIM TTOKa3aTelieM
Wcnonb3oBath rpapuku (QyHKUUN UIsI UCCIENOBAaHHUS MPOLIECCOB M
35 3aBUCHUMOCTEH NpU pElIeHUH 3ajad U3 APYruxX y4eOHBIX MPEIMETOB U
' peaJibHOM  JKM3HM, BbIpaXKaTh (OpMyJaMH 3aBUCUMOCTH MEXAY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanusa
41 OnepupoBaTh NOHSTUSMHU: TOCIEIOBATENILHOCTh, apudMeTudeckas u
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh NOHATUSIMU: OECKOHEYHO YObIBaIOILasi reoOMETpUYecKas
4.2 mporpeccusi, cymMma OECKOHEYHO YyObIBaloIlel TIeoMeTphuecKoit
Mporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH W TPOTPECCHIl A
' pelIeHHs pealibHbIX 3aJa4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMU
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr Uil OMHUCaHUs
5.2 pEAbHBIX MPOIIECCOB U SBJICHUM, MpPU PEIICHUU 3aJad U3 APYTrUX
y4eOHBIX PEIMETOB
5.3 OnepupoBaTh TOHATUSAMHU:  OIpEIEICHHUE, TEOopeMa, CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001Iero 00pa3oBaHus
pe3yJibTara
1 Uwucna ¥ BEIYUCIICHUS
11 OnepupoBaTh NMOHATHSMH: HATypajJbHOE, LIEJI0€ YUCIO; HCIOJIb30BaTh

NpHU3HAKU ACIIMMOCTH LECJbIX YHUCCII, PA3JIOKCHHUC YHCJIa Ha IPOCTHIC




MHOKHUTCIIN JJI1 pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIILHBIM [10Ka3aTEIEM

1.3

OnepupoBaTb MOHATHAMM: JiorapudM  YHCIA, JIECATUYHBIE U
HaTypaJbHbIE JOTapu(pMBbI

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTs cBoOMcTBa CTENEHHW JUIsl IPEeoOpa3oBaHUsl BbIPAKEHUU,
OIIEPUPOBATH IOHATUSAMHU: II0KA3ATEIBHOE YPAaBHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BoinonHATe npeoOpa3oBaHMsl BbIpaXEHHH, COAEpKallUX Jorapudmel;
ONEepUpOBaTh  MOHATUSAMHU:  JIoTapuPMHUUECKOE€  ypaBHEHUE U
HEPaBEHCTBO; pelIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPaBHEHUN U
HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHUSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUH M €€
pelnieHne; UCIoJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM U1 pelICHUs
MPAaKTHUYECKUX 3a/1a4

2.5

Haxomnte  pemeHus IpOCTEMINIMX CHCTEM M COBOKYIHOCTEH
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenupoBaTh peaibHbIC CHTyalldM Ha SI3bIKE alreOpbl, COCTABISATH
BBIpKCHHUSI, YPaBHEHUS, HEPABCHCTBA U CHCTEMBI 110 YCIOBHIO 33]1auH,
WCCIIeIOBaTh TOCTPOSHHBIE MOJIENIM C HCIOJb30BaHUEM arrapara
anreopsl

OyHKIUU U TpapuKu

3.1

OnepupoBaTh NOHATUAMU: TepUOIUYECKass (YHKIUS, HTPOMEKYTKU
MOHOTOHHOCTH (PYHKLHHU, TOUKH dKCTpeMyMa (yHKIUHU, HanOoJblee U
HauMeHbIlIee 3HaueHus! (PYHKIIUU Ha IPOMEKYTKE; UCIOIb30BaTh UX IS
ucciieJoBaHus PYHKINHU, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATUSIMU: TpadUKU NOKa3aTeNbHOM, JorapuMuyecKoit
U TPUTOHOMETPHUYECKUX (DYHKUMN; M300pakaTb MX HA KOOPIHMHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHHU U HEPABEHCTB

3.3

N300paxxaTp Ha KOOPAMHATHOMW IUIOCKOCTH TIpadUKu JIMHEHHbBIX
YpaBHEHUH M HCIHOJb30BATh HX JUIS PEIICHUS CHCTEMbl JMHEWHBIX
ypaBHEHUM

3.4

Hcnonw3oBate rpadukun (QyHKIMHA JUIs MCCIEJOBaHUS IPOLECCOB U
3aBHCUMOCTEH U3 JPYruX y4yeOHBIX TUCIMITINH

Hauana MaTemaTuueckoro aHaimsa

4.1

OHepI/IpOBaTL MOHATHUAMU: HCUPCPBIBHAA (I)YHKI_[I/IH, MMpou3BOAHAs
(I)YHKI_II/II/I; HCIIOJIB30BATb FeOMeTpI/I‘IeCKHﬁ 151 (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI
HpOPI3BO,Z[HOI>i JUI PCIICHUSA 3a1a4




HaxomuTe TNpoW3BOAHBIE  3JEMEHTApHBIX  (DYHKIHMHA, BBIYUCIATH

4.2 MIPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIIUI
Hcnonp3oBaTh NPOM3BOAHYIO JUIA  HCCIENOBaHMA (YHKIUH Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATh PE3YIbTAThl UCCIEIOBAHUS K
HOCTPOEHHIO TPahUKOB
44 Hcnonb30BaTh NpOU3BOAHYIO JUISl HAXO0XKACHUS HAWJIYULIETrO pEelIeHus B
' IPUKIIAJHBIX, B TOM YHCJIE COL[MAIbHO-DPKOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTh TNOHATUSAMH: TMEPBOOOpa3HAsE M HWHTErpaj; IMOHUMATh
' reOMEeTpPUUECKUN U GU3NYECKUI CMBICT UHTErpaja
46 Haxomuts mnepBooOpa3Hble 3JIe€MEHTapHbIX (QYHKIHM, BBIYUCIATH
' uHTerpan no gpopmyne Hetorona — Jleitbuuna
4.7 Pemats nmpukiaaHele 3aaud, B TOM YHUCIIE COLMATbHO-3KOHOMHYECKOTO

1 GU3NYECKOro XapakTepa, CPeCTBAMH MaTeMaTH4YEeCKOTO aHaIu3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYMCICHUS
Pannonanpupie uymcna. OOBIKHOBEHHbIE U JIECATUYHBIE JIpOOHM, IPOLIEHTHI,
OeCKOHEUYHBbIE  Mepuoaudeckue  aApodu.  Apudmernueckue  omepauuud ¢
1.1 | pauMoHanbHBIMU YMCIAMU, peoOpa30BaHUs YMCIOBBIX BbIpakeHui. [IpuMenenue
npo0eil ¥ MPOLEHTOB JIs PelIeHUs] MPUKIAAHBIX 3a/lad W3 pa3jMuHbIX OTpaciiel
3HaHUHM U PEATTbHOM )KU3HU
[evictButenbHble  4yucia.  PalmoHanbHble W MppalMOHAIBHBIE — YHUCIIA.
1.2 | Apudmerndeckue ormnepanuu ¢ JACHCTBUTEIBHBIMH YHCIaMU. [IpuOmmkEHHbIC
BBIYMCIICHUS, PaBUJIa OKPYTJIEHUS, IPUKH/IKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ menbiM mokazarenem. CranmaptHas dopma 3amucHl JEHCTBUTEIHLHOTO
1.3 | wuncna. Mcnonb3oBanue noaxonsmied GopMbl 3anMcH I€HCTBUTENIBHBIX YMCEN JUIS
peleHus MPaKTUUECKUX 3aa4 U IPEICTaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HATYpaJbHOU cTeneHH. J[elcTBus ¢ apudmeTHaecKumMu
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCHMHYC W TaHIEHC YHUCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
UHTEPBAJIOB
2.4 | Pemenue LenblX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppalyoHaJbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TPUrOHOMETPUYECKUX YpaBHEHHH
57 [IpumeHeHre ypaBHEHMH M HEPAaBEHCTB K PEILIEHUI0 MAaTEeMAaTHUYECKUX 3a7ad U
' 3aJa4u U3 pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU
3 OyHKIMH U TpadUKH
31 OyHKIMs, crnocooObl 3amanus QyHkuMu. ['padux ¢yHkiun. B3aumHo oOpaTHBIE

GbyHKITII




3. OOGnacte ompeneneHUs: W MHOXKECTBO 3HaueHW ¢ynkumu. Hymm ¢yHKumn.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKIHH
33 CrenenHas (QyHKIMS C HATypaIbHBIM M LEJbIM TOKazaTeneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 TpuronomeTpuyeckasi OKPYKHOCTb, OTIPEICIICHUE TPUTOHOMETPHUSCKUX (PYHKITHMA
' YHCJIOBOIO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [TocnenoBarenbHOCTH, CIMOCOOBI 3a/laHUs TOCIEAOBATEILHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATETBHOCTH
Apudmernueckas W TeOMETpPUYECKas NPOTPEcCHH. becKoOHEeYHO yObIBaromias
4o | TEOMETPHYECKas MPOrpeccHs. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYECKOM
' nporpeccuu. DopMyna CIOXKHBIX TMPOIEHTOB. VICIONBb30BaHUWE MPOTPECCUU IS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
MHOKecTBO, omnepalud HaJa MHOXKecTBaMH. Jluarpammblr Oinepa — Benna.
5.1 | IlpumeHEeHHE TEOPETUKO-MHOKECTBCHHOTO armapara JUIsl ONMUCAaHHUS pPeaIbHBIX
MIPOIIECCOB | SIBJICHUH, IPH PEIICHUH 3a/1a4 U3 IPYTUX YIECOHBIX MMPEIMETOB
5.2 | Ompenencnne, TeopemMa, CIICACTBHUE, JOKa3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Harypainbnble u nensie yncina. [Ipu3Haky 1e1MMOCTH 1ENbIX YhCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3areseM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIEPIKAIIMX JOTapHPMBbI
99 [IpeoOpa3oBanue BhIpaKEHUH, COAEPKAIIUX CTEIIEHU C PAlMOHATIBHBIM
' HoKasarejaeMm
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cucrembl IMHEHHBIX ypaBHeHHH. PellieHuMe NPUKIAAHBIX 3a/a4 C TOMOIIBIO
' CUCTEMBI JIMHENHBIX YPaBHEHU I
2.7 CucTeMbl 1 COBOKYITHOCTH pPaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.8 [IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKHX




3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JaCTe HayKu U pealbHOM KU3HU

3 OyHKIMH U TpapuKH
Oynukius. Ilepuoguueckne QyHKuu. I[IpoMexyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMymbl 1 MUHUMYMBI (QyHKIMH. Hambonbliee W HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [oxa3zaTtenpHast u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKu
34 Wcnonb3oBanue rpadukoB (QyHKUIUN A pELIEHUS ypaBHEHUN M JIMHEHHBIX
' CHUCTEM
Ucnonw3oBanne rtpadukoB GyHKIUNA [  HCCIEIOBAaHUS  MPOILIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT IPH PEIICHUU 3a/1ad U3 JIPYTUX yuyeOHBIX
IIPEAMETOB U PEATbHOM )KU3HU
4 Hauana maTemaTnyeckoro aHanusa
4.1 HenpepriBHbie pyHKIIMN. MeToa HHTEPBAIOB /7Sl pEIIeHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuun. ['eomerpuueckuil U GU3NIECKHUI CMBICI TPOU3BOIHOM
43 [IpousBosHbie 3eMeHTapHbIX QYHKUUNA. DOPMYNbl HAXOXKIACHHUS MPOU3BOIHON
' CYMMBI, POU3BEJCHHS U YACTHOTO (DYHKIUIT
[IpuMeHeHre NTPOM3BOMHON K HCCIEAOBAaHUI0 (DYHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMBbl. HaxoxaeHrne HanOoJIbIIIero 1 HAaMMEHBIIETo 3HaYeHus PyHKIUKM Ha
OTpe3Ke
[IpuMeHeHre NPOU3BOAHOM [UIA HAXOXKAEHUS HAWIYUIIEro peIlIeHUus B
4.5 NPUKIAAHBIX 3ajJadax, M OIpelesIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
4.6 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX
4.7 HHTerpain, ero reoMeTpuidecKuii U (GU3MUECKH CMBICI. BbluncieHue uHTErpaia

o ¢popmyne Hrrorona — JleitOnuia




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE 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 MerogamMu JOKa3aTeNbCTB, AITOPUTMAMH DEIICHHS 3a/1ad;
yMeHHE (QOpMYIMPOBATH U ONEPUPOBATh MOHATUSMU: ONPEIEIICHUE,
aKCHOMa, Teopema, CIIEJCTBUE, CBOWCTBO, MPU3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyITUPOBKHY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIOJIOKHOE  YTBEP)KIEHHUE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, MCIOJIB30BaTh METOJ
MaTeMaTU4YECKOU HUHAYKIUHU, IIPOBOAUTE JOKA3aTCIbHBIC PACCYKACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIePHpPOBATh MOHATHUSMH: MHOYECTBO,
MOJIMHOXKECTBO, OTIEpAIlMU HaJl MHOKECTBAMH, YMEHHUE HCIIOJIbh30BATh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar il ONHCaHUs  peajbHbBIX
MIPOIIECCOB | SIBIICHUW M MPH PEHICHUH 3334, B TOM YHCJIC U3 JAPYTHX
y4eOHBIX TIPEJMETOB; YMEHHE OIEPUPOBATh MOHATUAMU: rpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IJIOCKOCTH; YMEHHUE 3a/laBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl PU

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATH MOHATUAMMU:. HATYypaJIbHOE YHCJIO, LEI0E€ YHUCIIO,
CTCIICHb C IMCJIBbIM IIOKAa3aTCJICM, KOPCHb HaTypaanoﬁ CTCIICHHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKA3aTCJICM, CTCIICHDL C JIeHCTBUTEIbHBIM
IIOKAa3aTcCJICM, JIOFapI/I(bM qucia, CHHYC, KOCHMHYC U TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK IIO MOJAYJII0, PAllMOHAJIBHOC YHUCIIO,
HUppanuoHaJIbHOC qucio, MHOKECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIECTBUTEIBHBIX quceil; YMCHHC HCIIOJIb30BATbh
IMPU3HAKU AOCIIUMMOCTH, HaMEHbBIINH O6H.[I/II71 JACITUTCIIb U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga Ipu pCHICHUHN 3aJa4; 3HAKOMCTBO
C Ppas3IMYHbIMA TO3UHHUOHHBIMH CUCTEMAaMU CUYHCIICHUA; YMCHHC

BBHINIOJIHATh BBHIUMCJICHUE 3HAYCHUIN U npeo6pa30BaHI/1;1 BLIpa)KCHI/II\/'I (¢{0)




CTETIEHSIMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-paMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATh MOHATUSIMU: IOCIEIOBATEIBHOCTD,
apupmMeTHyecKasi ~ MPOTpPeccusi,  reoMeTpUYecKas  MPOTrPEecCHs,
0eCKOHEYHO YOBIBAIOIIasi TeOMETpPHYECKas NpPOTPeccusi; yMEHHe
3a/aBaTh  IOCJEN0BAaTENbHOCTH, B TOM 4YMCIE C  IOMOLIBIO
PEKyppeHTHBIX  (QOpPMYJI;  yYMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U
apryMeHT KOMIUIEKCHOrO 4Hcia, ¢popMa 3alUCU KOMIUIEKCHBIX YHCEN
(reoMeTpuyecKkas, TPUTOHOMETpUUYECKass M aireOpandeckasi); yMeTb
MIPOU3BOJIUTh apU(PMETHUECKHE AECUCTBUS C KOMIUIEKCHBIMHU YHCIIaMU;
NPUBOJUTh  MPUMEPHl  HUCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;
ONEPUPOBATh MOHATHAMHU: MaTpuna 2x2 wu 3%3, omnpeaenuTens

MaTpHUIIbl, TEOMETPUUECKHUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHITUSMU: PALlMOHAIbHBIE, UPpPALOHATIbHBIE,
MoKa3aTeabHble, CTENIEHHBIE, JOTapu(pMUIECKHe, TPUTOHOMETPUYECKUE
yYpaBHEHUS U HEpPAaBEHCTBA, WX CHUCTEMbI; YMEHHE OIEepUPOBATH
MOHATHSAMH: TOKJECTBO, TOXKAECTBEHHOE MPeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTh
ypaBHEHUMN, HEPABEeHCTB M CHCTEM; yMEHHE pelllaTh YypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPaBEHCTBA M CHUCTEMbl C IApaMETPOM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEHICHUS MaTeMaTHYEeCKHX

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

YMeHue omnepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTh (DYyHKIMH,
HNEPUOUYHOCTb (PYHKIMH, OIPAaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTh
(GyHKLUH, SKCTpeMYM (YHKIMH, HauOoJIblIee U HAUMEHbIIIee 3HAaUEHUS
(GyHKUMU Ha TNPOMEXKYTKE, HeNpepblBHAas (YHKIMSA, ACUMIITOTHI
rpadpuka (QyHKIOMM, @epBas M BTOpas Hpou3BojHas (yHKUHUH,
reoOMEeTpUYEcKUil U (PU3MUECKHI CMBICI TPOU3BOAHOM, TepBOOOpa3Has,
ONpeNeNEHHBIA MHTErpaj; yMEHHE HaXOAWTh AaCUMIITOTHI TIpaduka
(GYHKLIMHU; YMEHHE BBIYMUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIMH (PYHKLUH, HAXOIUTh YpaBHEHHE KacaTelIbHOM
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh MPOU3BOAHBIE IEMEHTapHBIX

(I)YHKHHﬁ; YMCEHUC HUCIOJB30BaTh MNPOU3ZBOJHYIO I HCCICAOBAHUSA




(GyHKIMH, HAXOAUTH HANOOJBIINE U HAUMEHBIINE 3HAYCHUS (PYHKIHI;
CTpOWTh TpauKH MHOTOWIEHOB C HCIIOJB30BaHUEM ammapara
MaTeMaTHYeCKOTO  aHaju3a; MPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIY4IIero pelmeHHs B TNPHUKIAAHBIX, B TOM 4YHCIE
COLIMANBHO-OKOHOMUYECKUX ¥  (PU3MUECKMX 3ajadax; HaXOJUTh
wiomaan u o0BEMBI (GUTYp C TOMOILIBI0 HMHTErpayia; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJEIMPOBAHUS  C  MOMOIIBIO

T depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk ¢GyHKIMHM, oOpaTHas
(GyHKIMSA, KOMIO3ULKA (QyHKIUH, TUHEHHas QyHKUUS, KBaapaTuyHas
GyHKIMS, — paluMOHAIbHAas  QyHKIuS, CTeNeHHas  (QYHKUUS,
TpUrOHOMETpHUUecKne (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKN U3y4eHHBIX (YHKIUH, BBIIOJIHATH MpeoOpazoBaHUs
rpadukoB GyHKIUH, UCIIOJIB30BATh TpadUKU A U3yYEHUS MPOIIECCOB
U 3aBUCHMOCTEH, NP PELICHNUN 3a/1a4 U3 APYrHX y4eOHBIX IPEIMETOB
U 3aJad U3 pealbHOM >KM3HM; BbIpaxaTb (popMyraamMH 3aBUCHUMOCTH
MEX/ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U IrpaMKH (GYHKLIUHN A1
pelieHUs] ypaBHEHWI, HEpPaBeHCTB W 3aJady C [apaMeTpaMu;
n3o0pakaTh Ha KOOPJAMHATHOMW TUIOCKOCTH MHOXKECTBA pEIICHUMN

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJda4W Pa3HbIX THIIOB (B TOM 4YHCJIC Ha
IIPOLCHTHI, A0JK U 4YaCTHU, HA ABHUKCHUC, pa60Ty, CTOMMOCTB TOBApOB U
yCiyr, HaJloru, 3aaa4yu U3 oOmactu YIIpaBJICHUA JIMYHBIMH U
CEeMEHHBIMH (bl/IHchaMI/I); COCTABJIAATb  BBIPAXKCHUS, YPABHCHUA,
HCPAaBCHCTBA MW HX CUCTEMbI II0 YCIOBHUIO 3aJavd, HCCICAOBATH
INOJIYYCHHOC PCHICHUE U OLCHHUBATH HpaB,HOHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHUEC MOJACIINPOBATb PCAJIbHBIC CHUTYyAllUW HaA A3BIKEC MATCMATHUKU,
COCTAaBJISAATh BBIPAKCHUS, YPAaBHCHUS, HCPABCHCTBA U HX CHUCTCMBI I10
YCJIOBHIO 3agaydu, HUCCICI0BAaTh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUCM alllrapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YMmenue ONICpUpOBaATH IHNOHATHAMMN cpeaHee apI/I(l)MeTI/I‘IeCKOC,

MEIHaHa, HanOOJIbIlIee U HaMMEHBIIIEE 3HA4YCHHA, pa3dMax, JUCIICPCHUs,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOIO HA0OpPa; yYMEHHUE U3BIEKaTh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIIaX, Ha
ararpammax, rpaukax, OTpaskarollyro CBOMCTBA PEeaTbHBIX MPOIECCOB
U SBIICHUHM; MpPEACTaBIATh HH(POpPMALMIO C IOMOLIBIO TaOIHUL U
yarpamM; HCCII€[JoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUecKuX METOJOB M DIIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JUarpaMM pacCenBaHUs U JIMHEWHON perpeccuu

YMeHHe onepupoBarTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BAHMEM TI'paUUYECcCKUX METOJIOB; NMPUMEHSTh
(GbopMyIbl CIIOKEHHUS U YMHOXEHHsI BEpOSITHOCTEH, (GopMyily MOJHOM
BeposATHOCTH, ¢Gopmyny beprymin, komOuHaTOpHBIE (GaKTBl W
(opMyIbl; OLIEHMBATh BEPOSITHOCTH pPEAIbHBIX COOBITHI; yMeHHE
ONepUpOBaTh TMOHATUAMU: CilydyailHas BeJIMYMHA, pacHpeesieHne
BEPOSATHOCTEMN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIy4ailHOM BENWYMHBI, (QYHKIUU paclpeaeieHus |
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTe€IbHOTO W HOPMAJIBHOIO
pacnpeneneHnii; yMEHUE  HCIOJIb30BaTh CBOMCTBA  HM3YYECHHBIX
pacnpeneneHni Ui pelieHus 3a1a4; 3HaKOMCTBO C MOHSATHAMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAaHUN; YMEHHE
OPUBOJIUTH MPUMEpPHl MPOSBICHUS 3aKOHA OONBIIMX YHCET B
OPUPOJIHBIX M OOUIECTBEHHBIX SIBJICHUSX; YMEHHE OIEPHUPOBATH
NOHATUSAMU: COYETAaHUE, IMEPECTaHOBKA, YHMCIO COYETAHWW, YHUCIIO
nepecTaHoBOK; OMHOM HbrOTOHA; yMeHHEe MPUMEHSATh KOMOMHATOPHBIE
(akThl U pacCyKICHHs IS PEIIeHUs 3a/ay; OLEHUBATh BEPOSTHOCTH
pealbHbIX  COOBITHI; COCTaBJISTH BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh MNOHATHAMM: TO4YKa, IMpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JIBYIpaHHBIN yroJ, TPEXTPaHHBIM Yroj, CKpEIIMBAIOLIUECS MHpsSMBbIE,
NapauIeIbHOCTh U MEPIEHANKYISPHOCTD NMPSMBIX U TUIOCKOCTEH, YTOJ
MEXY NPAMBIMH, YTOJ MEXKIY HNPSIMOW U IIOCKOCTBIO, YroJl MEXIy

TIOCKOCTAMMU, PAaCCTOAHUC OT TOYKH JO IIJIOCKOCTH, PACCTOAHUC MCIKIAY




HPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh
NpU peIIeHUH 33734 HM3y4eHHbIE (aKTBl U TEOPEMbI IUIAHUMETPUU;
YMEHHE OLIEHUBATH pa3Mepbl 0OBEKTOB OKPYXKAIOLIEro0 MHUpPA; CTPOUTH
MaTE€MaTHYECKHE MOJEIHA C IOMOIIBI0 T€OMETPUYECKUX IOHATUNA M

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH IMMPAKTUYCCKUC 3aJa4r
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YMeHne onepupoBaTh MOHATHAMU: IUIOMAAb GUTYPBI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, IPABIJIbHBI MHOTOTPAaHHUK, CEY€HUEe MHOTOTPAaHHUKA,
KyO, Mapajuleienumnen, npu3Ma, Nupamuiaa, Gurypa ¥ MOBEPXHOCTH
BpallleHus, WINHIP, KOHYC, map, cdepa, miomanb chepsl, TIoMaas
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYCa, HWIMHIApA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO TapajuIeNienuIeia, THPaMIIbL, TPU3MBI, IHIHHIPA,
KOHYycCa, Iapa, pa3BEépTKa MOBEPXHOCTH, CEYCHUSI KOHYCa W IMIIMHPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, OWIMHApPA, KOHYCa, YMEHHE CTPOHUTH CEUCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI B TIOBEPXHOCTH
BpAlICHUS, WX CEYEHHs, B TOM YHCJIE€ C IIOMOINBIO AIEKTPOHHBIX
CPEICTB; yMEHHE IPUMEHATh CBOWCTBA TEOMETPHUYECKHX QHTYD,
CaMOCTOSITENIEHO (POPMYITMPOBATh OMNpPENENCHNUs H3y4aeMbIX (QHTYD,
BBIJIBUTATh THUIOTE3Bl O CBOMCTBAX M IPH3HAKAX T'COMETPHUYECKUX
¢uryp, 0oOOCHOBBIBaTH WM OIPOBEpPraTh HX; YMEHHE IPOBOAUTH
Kiaccupukanuio GUryp IO pasNUYHBIM - IIPU3HAKaM, BBIIOJIHATD

HCO6XOI[I/IMBIG AOIIOJTHUTEIBHBIC ITIOCTPOCHUSA
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YMeHHne OonepupoBaTh TMOHATUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe MOA00Us, MONOOHBIE (GUTYpBI; YMEHHE
pacrio3HaBaTh paBHBIC M MMOJ0OHBIC (PUTYpPBI, B TOM YHCIIC B IPUPOJE,
UCKYCCTBE, apXUTECKTYpPEe; MCIOJIb30BaTh I'€OMETPHUCCKUE OTHOIICHUS
NpU PEIICHUH 3a]ad; HAXOJUTh T'€OMETPUYCCKHE BEIWYHMHBI (JIJIMHA,
yroi, IUIomaas, 00bEM) MPHU pElIeHWH 3aJad U3 JPYTUx y4eOHBIX
OpeIMeToB M W3 peallbHOM  KU3HH; yMEHHE  BBIUUCIATH
reoMeTpHYeCKUe BENTUYHMHBI (JJTMHA, yroJl, TJOMalb, 00bEM, MIIOMalb
MOBEPXHOCTH), HCIOJB3Ysl HU3ydeHHBbIE (GOPMYIbl M METOIbI, B TOM
YHCIie: TUIOMIAlb MOBEPXHOCTH MHPAMHU/IBI, TIPU3MBI, KOHYCA, [IUIHUH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJLHOTO Napaiesenunena,




NApaMUIbl, MPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHOIIeHHE 00bEMOB MOJOOHBIX (PUTYP
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Ymenue OIICpHUpPOBATH IOHATUSAMU pAMOYTOJIbHaA CucTreMa
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3BCACHUE BCKTOpPA HAa YMCJIO, PA3JIOKCHUE BCKTOpPA IIO
6a3ncy, CKaJIIpHOC TPOU3BCACHHUE, BCKTOPHOC IPOU3BCIACHUC, YIOJI
MCKIAY BCKTOpaMH; YMCHHC HCIIOJB30BaTh BeKTOpHLIﬁ n
KOOpI[HHaTHBIﬁ MCTOA JIs1 PCIICHHA T'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB

13

YMmenue BbIOMpaTh MNOAXOAAIIMNA METOJN JUIs pelIeHUs 3a/]ayi;
IIOHMMAHHWE 3HAYUMOCTM MATEMATHMKM B HW3YyYEHUU MPUPOJHBIX H
OOLIECTBEHHBIX IMPOLIECCOB M  SBJIEHUI; YMEHHE pacrno3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHUE IPUBOIUTH
MIpUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHMCKOM M MHUPOBOU

MaTeMaTHYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucra v BBIYKCICHHS

11 HarypanbeHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

19 Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TMPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHOUECKUE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypajlbHON CTEIIECHU. [HerictBus c
' aprupMETUYECKUMH KOPHSIMU HATYypPAJIbHOW CTETICHU

14 Crenenp ¢ 1menbiM 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. JlecaTnynbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple 4Hcia. Apu(MEeTHYEeCKHE ONepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. IlpuOmxk€HHble BBIYMCICHUS, NMpaBWIa OKPYIJICHUS, MPHUKUAKA U
OLICHKA Pe3yJIbTaTa BBIUNCICHUN

1.8 [IpeoOpazoBaHue BIpAKEHUM

1.9 KomiuiekcHbie yncia
2 VYpaBHEHHUS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpHUrOHOMETPHYECKHE YPABHEHHS

2.4 [TokazarenbHbIe U JTOrapuMUIECKIE YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu

2.11 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaennuTenb MaTpUILbl




QyHKIMH U TpapuKH

Oynkius, cnocodsl 3amanua Gyaknun. ['paduk Gynkumuu. B3anmuo oOpaTHbIe

31 ¢bynkuuu. Yérneie n Heuétneie Gpynkuuu. [leproamueckue GpyHKumum
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHWi ¢yHkumu. Hymm (yaxmmm.
3.9 [IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
' Makcumymbl 1 MUHUMYMBI (yHKIuU. HawnOosipliee W HamMeHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas (pyHKIHS ¢ HaTypaJlbHBIM U LI€TBIM TokazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTotel rpadukoB ¢GyHKuud. CBoiicTBa (GYHKIHM,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHNs MOCIEN0BATEILHOCTEN
338 Apudmernueckas U reomeTrpuueckas mnporpeccu. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Hauana maTematuyeckoro ananusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3BOJAHONM K HCCIEAOBaHUIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOOoJIbIIEr0 M HAaMMEHBIIEro 3HaueHHUs! (PyHKLUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BepositHOCTH
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MTPOCTPAHCTBE




7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa u Hayajla MaTeMaTuyeckoro ananusa; 10 kiacc.
yrinyonenHoe ooyuenue Mepsisk A.I'., Homuposckuii [I.A., [TonsikoB B.M.;
non peaakuueit [ononsckoro B.E. O61iecTBo ¢ orpaHnyeHHOM
oTBeTCTBEHHOCTHIO M3naTensckuii neHtp «BEHTAHA-T'PADy;

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1. «[Ipumenenue 1udpoBeIX 00pa30BaTEIBLHBIX PECYPCOB HAa YPOKax
MaTeMaTHKWy, https://xn--
iI1abbnckbmcl9fb.xn--
p1ai/%D1%81%D1%82%D0%B0%D1%82%D1%8C%D0%B8/411543/
2.«Mcnonp30BaHUE COBPEMEHHBIX JIEKTPOHHBIX 00pa30BaTEIILHBIX PECYPCOB
Ha YPOKax MaTe€MaTHKU
https://multiurok.ru/files/ispol-zovaniie-eor-na-urokakh-matiematiki-4.html

3. «lIpumenenune S0P Ha ypokax MaTreMaTUKH



https://kopilkaurokov.ru/matematika/uroki/ispolzovaniie-eor-na-urokakh-
matiematiki

4. «Ypok marematuku ¢ ucnosbzoBanrem LIOPhttps://multiurok.ru/files/urok-
matiematiki-s-ispolzovaniiem-tsor.html

O6pazoBatenbHbIe TIATHOPMBI

https://eom.edu.ru/ - «Poccuiickas anexkTpoHHas IKoja». Karamor
MHTCPAKTUBHBIX YPOKOB;

http://school-collection.edu.ru - enqunas komnexiwus [{OP, paspabotanHas mo
nopy4eHuo MUHHCTEPCTBA

oOpa3zoBanus 1 Hayku PD B pamkax npoekta « MHPpOpMaTH3anns CUCTEMBI
o0pa3oBaHusA», COJIEPKUT HE

TOJILKO Y4€OHbIE TEKCThI, HO M Pa3JINYHble 00BEKTHI MYJIbTUMEINA (BUICO U
3BYKOBBIE (haitiibl, hoTrorpadumu,

KapThl, CXEMBI U Jp.), KOTOPHIE OTKPHIBAIOT OIPOMHBIE BO3MOKHOCTH TI0 UX
UCIIOJIb30BaHUIO B

00pa30BaTeIbLHOM IPOLIECCE;

Paznen «Marematrka» B ENMHON KOJJIEKIUH CONEPKUT PA3JINUHBIE PECYPCHI,
KOTOpbIE O0BEANHEHBI B

CJIEYIOIIUE YEThIpE THUIIA:

1. ucrounnkn MHGOPMAIIMK — TEKCTHI, MILTIOCTPAIUH, TpaduKa, 3ByKOBEIE

daiinel, BugeopparmeHTsl. 13



ATUX 3JIEMEHTOB MOYKHO IMOCTPOUTH CBOM YPOK;

2. oOpa3oBaTeNibHbI UHCTPYMEHTAPHI, KOTOPBIN MOKHO BKJIIOYATh B CBOM
YPOK. OTH UHCTPYMEHTHI

MOAPA3ALIAIOTCS HA MHCTPYMEHTHI YU4eOHOM JeATeTbHOCTH U MHCTPYMEHTHI
opraHu3anuu 00pa3oBaTeIbHOIO

nporecca;

3. MeToAMuYecKHe MaTepuabl o GOPMHUPOBAHUIO YPOKOB;

4. peraaMeHThl 1 HOPMATUBHBIC JOKYMEHTBI. DTO y4eOHO-TeMaTHICCKUE
MJIaHBI, JOJXKHOCTHBIE

WHCTPYKIIUHU, POEKTHI TPUKA30B U PACIIOPSIKEHUM, KOTOPBIE MPU3BAHBI
IIOMOI'aTh OPraHU30BbIBAThH

o0Opa3oBaTeIbHBIN MPOIIECC C UCTIOIB30BAHUEM IU(PPOBBIX PECYPCOB.
VYyacTHHKY 00pa30BaTeIBLHOTO Mpolecca MOTyT ucmosb3oBaTh LIOP Enunoit
KOJUIEKI[UU B CBOUX LIEIISIX

— YUHUTENSA B METOAUYECKUX U NMPAKTUYECKUX, ydalluecs — B
o0pa3oBaTeIbHBIX, UCTIONB3YSI OTIACIbHBIC

pPECYPCHI B CBOMX pedeparax, JOKIaaax u T.1.
http://school-collection.edu.ru/catalog/rubr/fd39f4a9-db7f-cb04-9a70-
70887cbf47e2/

Enunas xomnekius HOP (EnvHoe okHO ocTyna K oO0pa3oBaTelibHbIM

pecypcam) http://window.edu.ru/



DNEeKTPOHHbIE YUEOHUKHU:

- [Ipocsemenue https://digital.prosv.ru/

- Poccuiickuii yueonuk https://rosuchebnik.ru

- [lepBoe centsiops https://1centsdps.pd)

- DJIEKTPOHHBIE pabouune TeTpaau (Hampumep, «SIHaekc. Y4eOHuK)
https://education.yandex.ru

http://uchebnik-tetrad.com

[To3HaBaTenbHBIC CANTHI U TIOPTAITBI

Hudposoe TB, obmenoctynasie kanansl (KynsTypa.pd, Hayka
https://www.naukatv.ru/);

NurepaktuBnbie Menuamyseu (https://borderless.teamlab.art/;
http://www.1september.ru - cuieHapun ypoKOB, OJMMITHA/I, Pa3pabOTKH
TECTOB, KOHTPOJIBHBIX padoT - Ha

METOJMUYECKOM CalTe;

https://www.lektorium.tv — mpocBeTHTENbCKHIA TPOEKT: CO3AaHKE YPOKOB,
KypCOB;

https://infourok.ru/biblioteka - nadoypoxk;

http://postnauka.ru — HaygHO-ITOMYJISAPHBIN CaliT 0 HayKe, 00 YUCHBIX,
OTKPBITHUSX, OTBITAX;

http://www.biblioclub.ru/audio_books.php - yausepcurerckas 6udbmmoreka

(HOHHOTGKCTOB&H QJICKTPOHHAA



MOOUJIbHAs OUOIMOTEeKA);
https://www.maam.ru/obrazovanie/nachalnaja-shkola;

[Ixona MutepueT-ypok https://interneturok.ru;

O6pa3zoBarenbHblii moptan «Bugeoypoku» https://videouroki.net/;
MexayHapoiHbiii 00pa3oBaTenbHbI TopTa MAAM https://www.maam.ru;
ObpazoBatenbHbIi moptan «[IpeeMcTBEHHOCTh B 00pa30BaHUNY

Kypnan “ILludposoe obpasosanue”. http://digital-edu.info/index.php;






