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INOACHUTEJIBHASA 3AIINCKA

VYuebnslil kype «Anredpa U Hayajaa MaTeMaTUYECKOTO aHANIN3ay SBJISIETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEero olIiero oopasoBaHus,
MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00eCTeurBaeT HHCTPYMEHTAIIbHYIO 0a3zy IS
M3YUYCHHS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIpyrod CTOpPOHBI,
dbopMUpYET JIOTHYECKOE U aOCTPaKTHOE MBIIUICHUE 00YyYaroImuXcsl Ha YPOBHE,
HEOOXOJAMMOM JIJII OCBOEHHsS WH(POPMATUKHU, OOIIECTBO3HAHMS, HWCTOPUH,
CJIOBECHOCTH W JPYTrux JIUCHUIUIMH. B pamkax naHHOro y4eOHOTO Kypca
oOydJaroriecs: OBIAJCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH,
KoTOpas (popMyJIHUpyeT CBOU JOCTHKEHUSI B MaTEMaTHUYECKOM popMme.

VYueOHblil Kypce alireOpbl M Hayaja MaTeMaTUYECKOr0 aHalli3a 3aKJiaJIbIBacT
OCHOBY I YCHEIIHOTO OBJAaJCHHS 3aKOHAMU (DU3UKHU, XUMHUHU, OUOJIOTHH,
MMOHMMAHUS OCHOBHBIX TEHJCHIIMN pPa3BUTUS SKOHOMUKH U OOLIECTBEHHOM
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX IUGPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HMCIOJIb30BAaTh UX JJIs1 JAdbHEUIIEro
oOpa3oBaHHWsS W B TIOBCEJHEBHOM KHU3HH. B TO ’ke BpeMms OBIaJcHHUE
a0CTpakTHBIMM U  JIOTMYECKH CTPOTUMHM KOHCTPYKLHUSIMU  aireOpel
MaTeMaTUYECKOro aHajin3a pPa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBATh YTBEPHKJACHUS C MOMOIIBIO MHIYKIIUH
U pacCyXlaTh JEIyKTUBHO, HCIIOJIh30BaTh OOOOIIEHWE W KOHKPETU3AIIHIO,
a0CTparupoBaHue W aHAJIOTHI0, (OPMUPYET KpPEAaTMBHOE U KPUTHUUYECKOE
MBIIUICHUE.

B xone uzydyenus: yue6Horo kypca «Anredpa U Hayajga MaTeMaTH4eCKOro
aHaNMM3ay» 00yYaronIuecs MOaydal0T HOBBIM OMBIT PEIISHUs MPUKIAIHBIX 3a]1ad,
CaMOCTOATENILHOTO  TOCTPOCHUS ~ MaTeMaTHYECKUX  MOJENeH  pealbHBIX
CUTyalluid, UHTEPIPETAIMU TOJIYUYEHHBIX PEUICHUM, 3HAKOMATCS C MPUMEpaMU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEILHBIM TTOTEHIIUAIOM,
KOTOPBIM peanu3yeTrcss Kak uepe3 YyuyeOHbI MaTepuai, CIoCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUs, TaK U 4epe3 crenuduxy ydeOHoun
NEATeNIbHOCTH, TpPeOYIOIIeH MPOJODKUTEIbHOW KOHIICHTPAIlMd BHUMAHMUS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 3a IOJYyYECHHBIH
pe3ynbTar.

B ocHoBe meromuku oOydeHus anrebpe W HadajaM MaTeMaTHYEeCKOTO
aHaJIK3a JISKUT JeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.



B crpykType ydeOHOTO Kypca «Ajiredpa ¥ Hadajga MaTeMaTHYeCKOTro
aHallM3a» BBIJCIEHBl CIEAYIOMNE COACPKATEIbHO-METOANYECKUE JUHUU:
«Yucna wu BoumcneHus», «DyHkumu U rpadukm», «YpaBHEHUS U
HEpaBeHCTBa», «Hauana MaremaTudeckoro aHanmsa», « MHOKECTBA U JIOTHKA.
Bce ocHOBHbIE —cOAEep)KaTENbHO-METOAMYECKUE JIMHUM  HM3y4yaloTcs Ha
MPOTSIKEHUU JIBYX JIET OOyUE€HHUsS Ha YPOBHE CpEJHEro oOIIero oopa3oBaHUs,
€CTECTBEHHO JOIOJIHAA IPYT APYyTa U MOCTEIIEHHO HACHIIIAsiCh HOBBIMU TEMaMuU
U pazaenamu. JaHHBIA yd9eOHBIA KypcC SIBISIETCS WHTETPATUBHBIM, MOCKOJBKY
o0benuHAET B ce0e CcolepiKaHWe HECKOJbKUX MAaTeMaTHYEeCKUX UCIUILIMH,
TakMX Kak anrebpa, TPUTOHOMETpHUSA, MAaTeMAaTHMYECKUl aHaiu3, Teopus
MHOKECTB, MaTeMmaTHueckas Jioruka u jpyrue. Ilo Mepe TOro Kak
oOy4aroniecs: OBJIaJeBalOT BCE€ 0oJiee MMUPOKUM MAaTEMATUYECKHUM alIapaTom,
y HUX TOCJEI0BATENIbHO (HOPMUPYETCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTH
MaTEMaTUYECKYyI0  MOJEIb pPEalbHOM  CUTyallud, NPUMEHSITh 3HAHMUS,
MOJTyYEHHBIC MPU M3yUYEHUU YUeOHOTrO Kypca, Ui PEHICHHUS CaMOCTOSTEIbHO
chOpMyTUPOBAHHONW MAaTEMAaTUYECKOW 3a/ayd, a 3aTeM HWHTEPIPEeTUPOBATh
CBOW OTBeET.

CopnepxarenbHO-MeTOAMYECKass JMHHS  «Yucma W BBIYUCIICHHS
3aBepiiaeT (HOpMHpPOBAHHE HABBHIKOB HCIOIB30BAHUS JACHCTBUTEIBHBIX UYHCEN,
KOTOpoe ObUIO HauaTO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0codoe BHUMaHUE yzensercs (OpMHUPOBAHUIO
HABBIKOB PALIMOHAJIBHBIX BBIYMCICHUH, BKIIOYAIONINX B CE€0s HCIIOJIIb30BAHUE
paznuYHbBIX (OpPM 3aMHMCH YHCTA, YMEHUE JeNaTh NPUKUAKY, BBIMIOJIHATH
npuOIMKEHHBIE BBIUYMCIICHUS, OLEHUBATh YHCIIOBBIE BBIPAXEHUS, pabOTaTh C
MaTEMaTUYECKUMHU KOHCTAHTaMU. 3HAKOMbIE OOyYarolUUMCs MHOXECTBa
HATYpaJIbHBIX, IIEJbIX, PAIIHOHATBHBIX U JCUCTBUTEIHHBIX YUCEI JOMOIHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4HCell. B KaXIoM H3 JOTUX MHOXECTB
paccMaTpuBaIOTCs CBOMCTBEHHBIE €My CHEMUpUYECKHE 3aJadyd M OMNEPalNu:
JIeJIeHUue Haleslo, ONEepUpOBaHUE OCTATKaMU HA MHOXKECTBE LENbIX YHCEeN,
0Cc00ObIe CBOMCTBA paIlMOHATIBHBIX U UPPALMOHAIBHBIX Yncel, apupMeTndeckue
olepalyy, a TaKKe W3BJICYCHHE KOPHS HATYypajJbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4YHcell. braromaps mocienoBaTelbHOMY pPACIIMPEHHIO Kpyra
MCIIOJIb3YEMBIX YMCET M 3HAKOMCTBY C BO3MOKHOCTSIMH MX HPUMEHEHUS IJis
pEelIeHUs] pa3IuYHBIX 3a7ad (GOpMHUpYETCs MpEeACTaBICHUE O E€IUHCTBE
MaTEeMaTHKU KaK HAayKd U €€ pojid B MOCTPOEHUH MOJENel peajbHOro Mupa,
MIMPOKO UCIOJIb3YIOTCS 000011IeHNE U KOHKPETHU3aIHsl.

JIluaus «YpaBHEHHUS U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUH BCETO
oOy4eHHs] Ha YpPOBHE CpeaHero oOiero o0pa3oBaHHUs, MOCKOJIbKY B KaXKIOM



paznene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIONIMX 3adad. B
pe3ynbTaTe O0O0ydYaroluecs OBJIAJIEBAIOT Pa3IMYHBIMU METOJAMHU pELIEHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, I[TOKA3aTENbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
coaepkamux mapameTpsl. [loydeHHbIE YMEHHUSI IIUPOKO HCIOIB3YIOTCSA MHpH
UCCIEOBAHUM  (PYHKUMHA C TOMOIIBIO TPOU3BOJHOM, TIpU  pEUICHUU
MPUKIAAHBIX 337a4 M 33/Jad Ha HaxXOXJeHWE HAMOOJIBIINX M HAUMEHBIIIHNX
3HaueHuM QyHkuuu. JlaHHas colepaTeiabHas JUHUS BKIIOYACT B CEOS Takxke
dbopMHUpOBaHNE YMEHHUI BBITONHATH PacdEThl 10 (opmysiaM, mpeoOpa3oBaHUs
palMOHAIIbHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIpAXKEHUH, a
TaK)Xe BBIPAKCHUH, COJEPIKAIIUX CTETICHH | JIoraprudmbl. brarogaps nzy4eHuro
anredpanyeckoro  Marepuaiga = MPOUCXOJUT  JlajbHEHIee  pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOT'O MBIILJIEHUS 00ydaronmxcs, GOopMUPYIOTCS
HABBIKA JEAYKTHUBHBIX PAaCCYXIEHUH, pabOThl C CHUMBOJIbHBIMU (hopMamu,
MIPEACTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJAE pAaBEHCTB U
HepaBeHCTB. AnreOpa npespiaraetT 3GpGeKTUBHbIE UHCTPYMEHTHI UISl PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/a4, HAIJISHO JIEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

ConepxatenbHo-MeToANMYEeCKast JUHUS «DyHKIMU U Tpadukm» TECHO
MeperuIeTaeTCs ¢ IPYTMMHU JIMHUSIMU YYEeOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3ala€T IMOCJENI0BAaTEIbHOCTh M3y4YeHHs MmaTtepuana. M3ydeHue
CTETICHHOW, TIOKa3aTebHOW, JIOTapu(MHUUECKOW U TPUTOHOMETPUUICCKUX
(GyHKIMA, UX CBONCTB M I'paUKOB, MCHOJIb30BaHHE (DYHKIMI IS pEIICHUS
3a/1a4y U3 JpYrux y4eOHbIX IPEIMETOB U PEANbHON )KM3HU TECHO CBS3aHO KaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM ypaBHEHUN U HepaBeHCTB. [1pu
3TOM OO0JbIIIOE BHUMaHHE yAenseTcs (OPMUPOBAHUIO YMEHHUSI BbIpaXaTh
dbopMynaMu 3aBHCHMOCTH MEXIY pPa3jIU4YHbIMA BETUYMHAMH, HCCIEI0BATh
MOJIy4YeHHbIe (PYHKIUU, CTPOUTH UX Tpaduku. MaTepuain 3Toil coaepkareabHON
JUHUM HalleJICH Ha PAa3BUTHE YMEHUN M HAaBBIKOB, MO3BOJSIONIMX BbIPaXaTh
3aBUCHUMOCTH MEXJYy BEJIMYMHAMU B Pa3IUyHON (QopMe: aHAIUTHYECKOH,
rpaduyeckoi W  cloBecHOW. Ero wm3ydeHne cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K 000OIICHUIO M KOHKPETU3AIIHH,
WCMOJIb30BAaHUIO AHAJIOTUU.

CopepxarenpHas nuHUS «Hauana MaremMaTrueckoro aHainn3a» MO3BOJISIET
CYIIECTBEHHO pACIIMPUTHh KPYyr KaK MaTEMAaTHYECKUX, TaK WM MPHUKIATHBIX
3a/lay, JOCTYIHBIX OOYYalolIMMCS, TaK KaK y HUX TOSIBISETCS BO3MOXKHOCTh
CTPOUTh TpadUKU CIOXKHBIX (QYHKUUH, ONpEAeNATh HUX HauOONbIINE U
HAaUMEHBIITME 3HAYEHUS, BRIUUCIATH TUIOMAAN QUryp u oObEMBI Tell, HAaXOIUTh



CKOPOCTH M YCKOPEHHUS MpoLeccoB. JJanHas comepxkaresbHas JIMHUS OTKPBIBAET
HOBBIE BO3MOYKHOCTHM TIOCTPOEHHUSI MAaTEMATHYECKUX MOJEIEH pPealbHbIX
CUTYyalluH, MO3BOJSET HAXOAUTh HAWJIy4yllee PELICHUE B IPUKIATHBIX, B TOM
YUCJIE COUMAJIBbHO-DKOHOMHUYECKMX, 3a/Jadax. J3HAKOMCTBO C OCHOBAMH
MaTeMaTU4YeCKOro  aHaliu3a  CIOCOOCTBYET  pPa3BUTHIO  aOCTPaKTHOTO,
(hopMaTbHO-JIOTHYECKOTO U KPEATUBHOT'O MBIILIEHUS, POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSIBJIEHHUS 3aKOHOB MATEMAaTUKA B HAyKe, TEXHUKE U
uckyccte. OOydaromnyecs: y3HalOT O BBIIAIOMIMXCS PE3yibTaTaX, MOJIyYeHHBIX
B XOJI€ pa3BUTHS MAaTEMATUKU KaK HAYKH, U 00 UX aBTOpax.

CopaepxaTenpbHO-MeTOANYECKast TUHUSA « MHOKECTBA U JIOTUKA» BKIFOYAET
B ce0s DJEMEHThl TEOPUUM MHOXKECTB W  MaTEMaTUYECKON  JIOTHKH.
TeopeTuKO-MHOKECTBEHHBIE  IIPEJCTABICHUS  IPOHMU3BIBAIOT BECh  KYypC
IIKOJbHOM MAaTeMaTUKU U TpeJjiaraloT Hauboyiee YHHBEPCAJIbHBIN S3BIK,
OOBEIUHSIONINNA BCE pa3/ieibl MATEMATUKU U €€ MPUIIOKEHUN, OHU CBSI3BIBAIOT
pa3Hble MATEMATUYECKUE NUCLUMIUIMHBI U UX IPUIOKEHUS B E€IUHOE LEJOE.
[loaToMy  BaxXHO  JaTh  BO3MOXXHOCTh  OOydwaromemycss  MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMATUKH U HCMOJIb30BaTh
€ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH. [[pyruM BaKHBIM NPU3HAKOM MAaTEMATUKHU
KaK HayKH CJIelyeT NMPU3HATh CBONCTBEHHYIO €H CTPOrocTh OOOCHOBaHUH U
CJIECIOBAaHUE  ONPEHEIIEHHBIM  IPaBUJaM  IOCTPOCHUS  JI0KA3aTEJbCTB.
3HAKOMCTBO C JJIEMEHTAMU MAaTeMaTUYECKOM JIOTUKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIICHUS OOyYaronIuXcsi, TMO3BOJSET WM CTPOWTHh CBOU
pacCykJIeHHs Ha OCHOBE JIOTUYECKUX TMpaBujl, (GOPMHUPYET HaBBIKU
KPUTUYECKOTO MBILIJICHUS.

B yuebHoMm kypce «Anrebpa M Hayajga MaTEeMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MATEMATUUYECKOTO MOJACIIUPOBAHUSA, KOTOPHIE NTPU3BAHBI
Croco0CTBOBaTh (HOPMUPOBAHUIO HABHIKOB IMOCTPOEHUS MOJENICH peaTbHBIX
CUTYallMi, MCCIIEOBAaHUS 3TUX MOJEJIe C MOMOUIBI0 amnmapara anredpbl U
MAaTEMAaTUYECKOr0 aHajn3a, UHTEPIIPETALMN NOJIYUYEHHbIX PEe3yJIbTaToOB. Takue
3aJlaHusl BIUIETEHbl B KAaXIbIM W3 PaA3JEJIOB MNPOTPAMMBI, IOCKOJIBKY BECH
MaTepuan yueOHOTO Kypca IIMPOKO HCIOJIB3YETCs ISl PEIICHHS MPUKIATHBIX
3amad. [lpum pemieHMU pealbHBIX MNPAKTHUYECKUX 3ajlad  oOydaromuecs
pa3BUBAIOT  HAOIIOJATENbHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, UCMOIB30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobisiemy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlay OpraHU3yeTCs B MPOIIECCe U3YUEHHUs BCEX TeM YueOHOro Kypca « Anredpa
Y Hayajla MaTeMaTUYECKOr0 aHAIN3ay.



Ha wuzyuenne yueOHOro kypca «Anredpa W Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcsa 272 yaca: B 10 kinacce — 136 yacoB (4 yaca B He/ieln0), B
11 xknmacce — 136 yacoB (4 yaca B HEJIEIIO).



COIAEPXAHUE OBYUYEHUA
10 KJTACC

Yuciia ¥ BIYMCICHUSA

PanmonaneHelie yncina. OObBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenne ApoOEl U MPOUEHTOB IS
pelIeHUs NPUKIAJAHBIX 3a1ad U3 Pa3JIMYHBIX OTpaciell 3HAaHUN W peaJbHOU
KU3HU.

JlelicTBUTENbHBIE 4YHCIIa. PanvoHanbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckrue ornepauud € JICUCTBUTENIbHBIMU  YHUCIaMH. Moayib
JCHUCTBUTEIBLHOTO 4YHCIIa U ero cBoucTBa. I[IpuOnuxEHHBIE BBIUMCICHUS,
IIPaBUJIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYUCIECHUN.

Crenenp ¢ wnenbiM mnokasateneMm. bunom Herorona. HMcnonws3oBanue
noaxonsmend GopMmbl  3aMUCH  JCUCTBUTENBHBIX YUCENA Uil  pEHICHUS
IIPAKTUYECKUX 3a/1a49 U NPEICTABICHUSA JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIBHBIM ITI0KA3ATEIEM.

Jlorapupm uymcna. CpoiictBa Jorapudma. [lecaTuuHble U HaTypajbHbIE
norapuMsl.

CuHyC, KOCHHYC, TAHI€HC, KOTAHIE€HC YHMCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnectBa M TOXIECTBEHHBIE INpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YPABHEHHS U YpaBHEHUS-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHHUS LIEJBIX U JPOOHO-PallMOHAIBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOroOwIeHsI OT OAHOM NEPEMEHHOMU. /[eneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3dy. MHorounessl ¢ LEJIbIMU
ko3¢ purmentamu. Teopema Buera.

[TpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUN, COJIEPIKALINX CTEIIEHU U KOPHH.

WNppaunoHaneHble  ypaBHEHHS. OCHOBHBIE =~ METOIBl  PELICHMS
UPPALMOHAJIBHBIX YPABHEHUM.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IBI PELIEHUS MOKA3aTENbHBIX
YpPaBHECHUM.

[IpeoOpa3zoBaHue BbIpaXXEHU, COAEpKAUX JTOTapU(MBbI.



Jlorapudmuueckue  ypaBHeHHs.  OCHOBHbIE  METOABI  PEHICHUS
norapu(pMUYECKNX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbI. [IpeobOpazoBanue
TPUTOHOMETPHUIECKUX BBIPKCHUH. Pemenue TPUTOHOMETPHUCCKHUX
YpPaBHEHUH.

Pemienue cucreM JIMHEHWHBIX yYpaBHEHUM. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHUI. Omnpenenurenb MaTpUbl 2X2, €ro T€OMETPUYECKUM CMBICT U
CBOMCTBA, BBIYKCIICEHHE €ro 3HAYCHUS, NPUMEHEHUE ONpEeAeIUTeNs s
pelIeHnsT CUCTEMBI JIMHEHMHBIX YpaBHEHUU. PelleHue npukiagHbIX 3amad ¢
IIOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHHMH. lcciienoBaHue IOCTPOECHHON
MOJIEJIV C TOMOIIBIO MATPULL U ONPEAETUTEIIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEIIEH peabHOW CUTyalluu ¢ MOMOIIBIO
YPaBHEHUHN M HEPABEHCTB. l[puMeHEeHNE ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3a7ad U3 pa3IMuHbBIX oOJacTeldl HayKu M peanbHON
AKU3HU.

DOyHKUUHA U Tpapuku

OyHKusA, crnocoObl 3anaHus (yHKUMUA. B3aumHO 0OpaTHble (DYHKIHH.
Komnosunms ¢ynkumii. ['paduk QyHKIuu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpad@ukoB QyHKIMIA.

OO6macTh onpeneneHus 1 MHOKECTBO 3HaUeHUH GpyHkimu. Hynu dyHkmmm.
[IpomexxyTku  3HaKomocTosHCTBA.  UETHble U HEYETHBIE  (PYHKIUU.
[lepuognueckne  ¢pyHkumu.  IIpoMexyTku  MOHOTOHHOCTH  (DYHKIIMH.
MakcuMymbl 1 MUHUMYMBbl QyHKIMH. HaunOonbliee 1 HauMeHblllee 3HAUYEHUS
GyHKIIUM HAa IPOMEKYTKE.

JIuneliHas1, KBaJApaTU4Has U JAPOOHO-TUHEHHAs QYyHKIUU. DJIEMEHTapHOE
MCCJIEI0BAHKE U MTOCTPOEHUE UX IPa(UKOB.

CrenenHnas GyHKIUS C HATYpaJIbHbIM M LIEJIBIM MOKa3aTeneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHU KaK (PyHKIUH OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

[Toka3zatenbHast u norapudmuueckas QyHKIIMU, UX CBONCTBA U TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpYy HOCTb, OIpEAESIEHUEe TPUTOHOMETPUUECKUX
(GyHKIMI YMCIOBOTO apryMEeHTa.

QYHKIMOHAIBHBIE 3aBUCUMOCTH B DPEAJBHBIX NPOLECCAX W SBICHUSAX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hayana mareMaTH4€CKOI0 aHAIN3A

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEIOBATSIbHOCTEH. MeTox
MaTEMaTUYECKON UHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHBIC



NOCJIEI0BATENBHOCTH. MICTOpUS BO3HUKHOBEHUSI MATEMATUYECKOTIO aHAIN3a KaK
aHanu3a OECKOHEYHO MaJbIX.

Apubmernueckass M TEOMETpUYECKAas  MPOTPECCHMU.  becKOHEUHO
yObIBaroiiass reomerpudeckas nporpeccus. Cymma OeckOHEYHO YObIBarouen
F€OMETPHUUYECKON Tporpeccuu. JIMHEWHBIN U AKCIOHEHIMAIIBHBIA pocT. Yucio
e. @opmysia CI0XKHBIX MPOUEHTOB. MCroap30BaHuE MPOTrpeCcCUM NI PELICHUS
peanbHbIX 3a]]a4 IPUKIIAHOTO XapakTepa.

HenpeprbiBHble QYHKIIMU U UX CBOWCTBA. TOUKM pa3pbiBa. ACHUMMOTOTHI
rpadukoB ¢ynknuii. CBoricTBa (DYHKIHI HENPEPHIBHBIX HA OTpe3Ke. MeTon
UHTEPBAJIOB I PELICHUS HEpaBeHCTB. [IprMeHEHue CBOMCTB HENPEPBIBHBIX
byHKIU 1715 penieHus 3aaa4.

[leppass  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpenesneHue,
reOMETpUYECKUA H  (U3MYECKHMI  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTeJbHOM K TpaduKy QyHKIIUH.

[IpousBoansie  3neMeHTapHbIX  (GyHKuMid. IIpousBoaHas  cyMmMBbl,
MPOU3BEICHUS, YACTHOT'O U KOMITO3UITUHU (PYHKITUH.

MHoxkecTBa M JIOTUKA

MHOX€CTBO, Oomnepalnuyd HaJl MHOXKECTBAMU M HUX CBOMCTBA. Jlmarpammebl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara st
OMMUCAHUS PEATbHBIX MPOLECCOB M SIBICHUHN, MPU PEUICHUU 337a4 U3 APYTUX
y4eOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHIECKOTO OOBEKTA, CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KITACC

Yuciia 1 BBIYUCJIECHUSA

Harypanbnpie u uenble uucna. llpumeHeHHe NPU3HAKOB [IEIUMOCTH
LIEJIBIX YKces, HauOombImuid oomui aenutens (ganee — HOJI) u HaummeHbIee
obmee kpatHoe (nanee — HOK), ocratkoB o moxayito, anroputma EBkiauaa ais
pEIIeHUS 3a7a4 B LIEJIbIX YUCIIAX.

KommuiekcHpie umcia. Anredpandeckass ¥ TPUTOHOMETpHUYECKass (popMbl
3alUCH KOMIUIEKCHOTO 4uciia. ApudMETHYECKHE OINepali ¢ KOMIIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW TIOCKOCTH.
@®opmyna MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO 4YHUCJA.
[IpumeHeHrne  KOMIUIEKCHBIX  YHCEN  JJisi  pemieHuss  (QU3UYECKuX U
r€OMETPUYECKHUX 3a]1a4.

YpaBHeHUA U HEPABEHCTBA



CucrtemMa W COBOKYIIHOCTh YpPaBHEHHI M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKMX YPAaBHEHMM C  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. Pemenue TPUTOHOMETPUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUICHUsl IMOKa3aTeNIbHbIX M JIOrapu(pMUUecKux
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OcCHOBHbBIE METO/bl PELICHUS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHMH, CHUCTEM M  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTUYeCKHX 3a/ad U 3aJad U3 pa3jiudHbIX 00JacTeil HAyKu M pealbHON
AKU3HU, UHTEPIPETALUA TOTYYEHHBIX PE3YJIbTATOB.

DOyHKuMU U rpapuku

I'padux kommosumuu ¢yHkumii. ['eomeTpuueckue oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKITNU, X CBOMCTBA U TpaUKH.

['padpriueckne meTonbl pelieHrs ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Ucnonb3oBanue rpa@ukoB (YyHKIUN A7 UCCIEAOBAHMS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 337a4 U3 JPYTrUX y4eOHBIX
IPEAMETOB U PEATLHOM KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHre TpoOM3BOIHON K MCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh
u 3KcTpemMymbl. HaxokaeHue HaumOOJIbIIEr0 W HAWMMEHBIIEr0 3HAYEHUU
HENPEPBIBHOMN (QYHKIIMU HA OTPE3KE.

[IpyuMeHeHne NpOW3BOAHOM Il HAXOXKIACHUS HAWJIy4YlIEro PElICHUs B
MPUKIIAIHBIX 3a/Ja4ax, IS ONpPEIECIEHUsS CKOPOCTH U YCKOPEHHs IpoIllecca,
3a1aHHOTO (hOPMYJIOM UK rpaduKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoxIeHUs IepBOOOPa3HbIX.

Nurerpan.  ['eomerpuueckuil  CMBICT ~ WHTerpaja.  BeluuciieHue
onpenenéHHoro uaTerpana mno gopmyne Herotona-JIeionuna.

[Ipumenenne wHTErpana I HAXOXKICHUS TUIOMIACH TIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKUX TEll.



[Tpumepsr pemenuit audpepeHIManbHbBIX YpaBHEHUH. MaremaTudeckoe
MOJICIUPOBAaHUE pPEaJbHBIX MPOIECCOB C€ TOMOINIBI0 JauddepeHInaTbHBIX
YPaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA M1  HAYAJIA MATEMATHYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3ULIMM  OOYyYarollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEeHa POCCUICKOTo OOIIECTBA, IPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBJICHUH,
NpoLeAyp TpakIaHCKOro ooO1iecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHE
B3aUMOJIEMCTBOBaTh C COLMAJIBHBIMM MHCTUTYTaMHU B COOTBETCTBHUU C HX
GyHKIUSIMHA ¥ HA3HAYCHHUEM;

2) IaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON MACHTHYHOCTH, YBAKCHHUS
K MPOIUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH, [IECHHOCTHOE OTHOILLIEHHE
K JOCTH)KEHHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCHUMCKONW MaTEMaTHYECKON
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTHKEHUN B APYTMX HayKax, TEXHOJOTHSX,
chepax YKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEN POCCHIICKOTO Hapoa,
c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUSA, OSTUYECKOTO IOBEIEHUS,
CBA3aHHOTO C TNPAKTUYECKUM TNPUMEHEHUEM JIOCTHOKEHUI Hayku U
NESATENbHOCTBIO YYEHOTO, OCO3HAaHWE JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTONYUBOIO OYAYIIEro;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIOYAs JCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3az7ady, peLIeHnH, paccyXIeHNH,
BOCIIPUMMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTh YMEHHUSA TNPUMEHSITh MAaTeMAaTHUYECKHEe 3HAHHUS B
MHTEpecax 3J0pOBOr0 M 0Oe3omacHOro o0Opasa JKW3HM, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3/I0pOBbIO (30pOBOE NHTaHHE, COATaHCUPOBAHHBIN
PEXHUM 3aHATUNA U OTIbIXA, PEryJsipHas (pu3nuecKas akTUBHOCTH), (PU3NUECKOE
COBEPILIEHCTBOBAHUE npu 3aHSTHUIX CHOPTHUBHO-030POBUTEIBHOM
TSI TENbHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHMSI:



TOTOBHOCTh K TPyAy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOUS, WHTEpPEC K
paznmuuHbiM  chepaM  TPO(PECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TNPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peanu3oBbIBaTh COOCTBEHHBIE >KU3HECHHBIC IIJIAHBI,
TOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTH4eCcKoMy OOpa3oBaHUIO U
caMOOOpa30BaHUIO Ha MPOTSKEHUM BCEW KWU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3KOJIOTHYeCKOIr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYypbl, MOHUMAaHUE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKUX  MPOIIECCOB HA  COCTOSIHUE MPUPOJHONM U
COIMAIbHOW CpeNbl, OCO3HAHHWE TJI00ATBPHOTO XapakTepa HKOJIOTHICCKUX
npo0sieM, OpUEHTAIM Ha IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUN JUIsSl pEIIeHUS
3a/1a4 B 00JIACTU OKPY’KAIOIIEH Cpelibl, INIAHUPOBAHUE MOCTYIIKOB U OI[EHKH HUX
BO3MOXHBIX MTOCJIEICTBUM TSI OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKH M  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4elIOBEYECKOW NEeATeTbHOCTH, ITAloB €&
Pa3BUTUS M 3HAYMMOCTH [JISl Pa3BUTUS IIMBWIM3ALUM, OBJIAJICHUE S3BIKOM
MaTEeMaTUKH W MaTeMAaTHYeCKOW KyJbTYpPOM KaK CPEICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIECIOBATEIIBCKYIO JIESITEIHHOCTh
WHIUBUyJTBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTesibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBrble Joruyeckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIECTBEHHBIEC IPU3HAKN MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATHIA, OTHOIICHUH MEXIy TMOHATUAMH, (DOPMYIHUPOBATH
OIpeeIeHUS HNOHATHUH, yCTaHaBIIMBAaTh CYLIECTBEHHbIN pU3HaK
KJaccu(PUKaluuy, OCHOBaHHUS JUisl OO0OOUIEHUS M CpPAaBHEHHsS, KpPUTEPUU
IPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OpPMYJIUpOBaTb M  NPeoOpa3OBBIBAaTh  CYKJICHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE,

BBUSIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NPOTUBOpEUMs B (pakTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKIACHUSX, MTPeiarath
KPUTEPHUU JJIs BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



JenaTh BBIBOABI C HCHOJb30BAHHEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJINTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
YTBEpPXKJEHUM (TpsiMble W OT NPOTUBHOTO), BBICTpAWBATh apryMEHTAIIMIO,
MPUBOJAUTh TPUMEPHl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IBI;

BBIOMpATh CMOCO0 perieHus yd4eOHOM 3agaur (CpaBHUBATH HECKOJIBKO
BApPUAHTOB  PEIICHMS, BBIOMpATh HauboJiee MOAXOMAMMUN ¢ YIETOM
CaMOCTOSITEIIbHO BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

HCIIOJB30BaTh BOIPOCHI KaK HCCIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BONPOCHI, (UKCUpPYIOIIME MPOTUBOpEUHe, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3ULIHUI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSITEIILHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHKUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOro OOBEKTa,
SBJICHUS, TpOllecca, BBIABICHUIO 3aBUCUMOCTEM MEXIy  OO0BEKTamu,
SIBJICHUSIMU, TIPOLIECCAMM;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAONIOJICHUS, UCCJIEAOBaHUS, OILICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
IPEATOJIOAKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pabora c nnpopmanueii:

BBISIBIISITh eUIIUTHI MH(DOpPMAIIMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIPOC U JJIsI PEILICHUS 3a]1auu;

BbIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIU3UpPOBaTh, CUCTEMATHU3UPOBATH M HUHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYypHpOBaTh MH(OPMAIIHIO, IPEACTABIATh €€ B Pa3IuyHbIX Popmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH HaJIEKHOCTh uHopMaru 1o CaMOCTOSATENBHO
chOpMyYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCcaJbHbIe YueOHbIE 1elCTBUSA
OOmenmne:
BOCIIPUHUMATh W (QOPMYIHPOBAaTH CYXKICHHUS B COOTBETCTBHU C
YCJIOBUSMHM U LIETSIMH OOIICHHS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY



3pEHHS B YCTHBIX U TUCbMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS IO X0y PELICHHS
3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0J1e 00CYXKICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJeMbl, pelaeMol 3aJadyd, BbICKA3bIBaTh HJEH, HALEJICHHbIE HA IOHMCK
pEUIEHNs, COMOCTABJISITh CBOU CYXKIEHHUS C CYXKICHUSMU JIPYTHX YYACTHHUKOB
auanora, 0OHapy>KMBaTh Pa3JIMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popme
(bopMyTUpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

NPEACTaBIATh  pe3yJbTaTbl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
MCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIPHO BBHIOMPATh (hOpPMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 Mpe3eHTAIMU U 0COOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIATh IUIaH, AITOPUTM PELEHUS 3aJjaui, BbIOUpaTh CIOCO0 pelieHus
C y4€TOM HMEIOIIMXCA PpPEecCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BApUAHTHl PEUICHUH C y4ETOM HOBOH
uHpopmanuu.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pediieKCUd KaK OCO3HaHUS
COBEpIIAEMBbIX JCHCTBUI W MBICIUTENBHBIX MPOIECCOB, HMX PE3yJbTAaTOB,
BJQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpollecca W pesyibTaTa
pElIeHUs] MaTEMaTUYECKOM 3a1auH;

NPEeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEIICHUH
3aJaud, BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSTENbCTB, ITaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBACHATH
OPUYUHBl JIOCTM)KEHUS WM HEJOCTHKEHHUS PE3yJIbTaTOB JESTENIbHOCTH,
HAXOIWUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJIbHOCTD:

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIECTBA  KOMAaHIHOW U
WHAMBUAYaIbHONH pabOThl MpU pelIeHHHd Y4eOHbIX 3ahad, MPUHUMATH IIelb
COBMECTHOM NIeATEeNbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOW paboTHI,
pacnpenensats Buabsl paboT, JOroBapuBaThCs, 0OOCYKIaTh MPOIIECC U Pe3ybTar
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CYXI€HHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOW JEUCTBUS C IPYTHMMH YI€HAMH KOMAaH[IbI, OIIEHHWBATH



KayeCcTBO  CBOET0  BKJIaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce oOyyaromuics MOJTYYUT CIIETYIOUTUE
MpEAMETHBIE PE3YbTATHI IO OTACIBbHBIM TEMaM pabdoueil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajia MaTEMaTHYECKOTO aHATN3ay:

Yucia 1 BIYMCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIBHOE YMCII0, OECKOHEUHAs
nepuoAgudeckas JapoOb, MPOLEHTHI, HMPPALUOHAIBHOE YKCIIO, MHOXKECTBA
PaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOIO YHACIIA;

MPUMEHATh APOOM W TPOLEHTHI I PEIICHUs MPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATbHOU KU3HU;

OPUMEHSTh  NPUOMMKEHHBIE  BBIYMCIICHUS, TpaBWiIa  OKPYIJICHUSA,
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM;

CBOOOJHO ONEpUpPOBATh TMOHATHEM: CTENEHb C IIEJIbIM IOKa3aTeseM,
WCITOJIB30BaTh TOIXOANTYI0 (OpMYy 3aliCh JACUCTBUTEIBHBIX YUCET IS
pelIeHns MPAaKTUYECKUX 3a7a4 U NPEICTABICHUS TaHHbIX;

CBOOOJHO  OMEpUpPOBATH  MOHATHEM:  apUPMETHUUECKUUA  KOPEHb
HATypaJbHOU CTEIICHU;

CBOOOJHO  ONEpUPOBATh TMOHSATUEM: CTENEHb C  palMOHAJIbHBIM
[IOKa3aTeseM;

CBOOO/JIHO ONEpPUPOBATh MOHATUSIMU: Jorapudm uucia, TECATHUYHBIC WU
HaTypaJbHbIE JIOTapu(PMBbI;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'E€HC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATHUAMHU: APKCUHYC, AapKKOCHHYC M AapKTaHI€HC
YUCIIOBOTO apryMEHTA.

YpaBHeHus U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATh  MOHATHSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEpPaBEHCTBO,  PABHOCHWIIbHBIE  yYpPaBHEHHSI M  YPaBHEHUS-CIECICTBUS,
PaBHOCHUJIbHbIE HEPABEHCTBA;

IPUMEHATh  PA3JMYHbICE  METOAbl  PELICHUS  pPAUUMOHAIBHBIX U
JIpPOOHO-paIMOHATBHBIX yPABHEHUM, TPUMEHSITh METOJ HWHTEPBAIOB JUIS
pELICHUsI HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: MHOTOUYJIEH OT OJTHOM NEpPEMEHHOM,
MHOTOWICH C MEIbIMU KO3(PUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSTh



JIeJIeHHEe MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKoM, TeopeMy besy u Teopemy
Buera nna peumienus 3anay;

CBOOO/JIHO OIEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHHH,
MaTpula, ONPENENHUTENb MATpUlbl 2 X 2 W €ro reoOMEeTPUYECKHl CMBICI,
UCITIOJIB30BaTh CBOWMCTBA OMPENEHUTEN 2 X 2 Il BBIYMCIICHHS €ro 3Ha4eHus,
MPUMEHATh ONPEICIUTENIN AJI1 PEIICHUs] CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJEJINPOBaTh pEAJIbHBIE CHTyallud C IIOMOIUBK) CHUCTEMBI JIMHEHHBIX
YpaBHEHUH, HCCIEOBAaTh MOCTPOEHHBIE MOJEIM C IIOMOILIBIO MaTpull U
OINpENENNTENIEH, UHTEPIPETUPOBATH MIOJYUYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUH C KOPHSIMHU JUIsl TMpeoOpa3oBaHUs
BBIPAKEHN;

BBITIOJIHATh  NMPE0oOpa30BaHMsI UYUCIOBBIX BBIPAKEHHM, COAEpKalIUX
CTENEHU C pallMOHAIbHBIM ITOKA3aTEIEM;

UCIIOJIb30BaTh cBOiicTBa  Jorapudmosn TUTS npeoOpa3zoBaHus
Jorapu(pMHUYECKUX BBIPAKECHHUI;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: UppaAlMOHATIbHbIE, IOKA3aTeNbHbIE U
JorapuMUYECKHE ypaBHEHUs, HAXOJUTh MX PEHIEHUS C IOMOIIbIO
PaBHOCWJIBHBIX NIEPEXOA0B MIIM OCYLIECTBIISAS IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHbIE  TPUTOHOMETPUYECKHUE bopmynbsl A
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH TMOHSITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
IPUMEHATh HEoOXoaumble (OPMYJbl JUIsl PEHIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJICJIUPOBATh pEaJbHbIE CUTYallMM Ha SI3bIKE alreOpbl, COCTABISATh
BBIPKEHUS, YPaBHEHHUs, HEPAaBEHCTBA I10 YCJIOBHIO 3a/Jaud, HCCIEIOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM aIlllapaTa anreopsol.

DOyHKUUM U Tpaduku:

CBOOOJHO OMNEpUpPOBATh MOHATUAMM: (DYHKIMS, CIOCOOBI 3aJaHus
byHKIMHA, B3aUMHO oOpaTHbie GYHKIUM, KOMMIO3UIUA (GyHKIUNA, Tpaduk
(yHKLNH, BBITIOJIHATH 3JIEMEHTAapHbIE MPeoOpa3oBaHus rpauKoB PyHKIUT;

CcBOOO/IHO ONEPHUPOBATh MOHATUSAMU: 00JIACTh ONpEAEICHUS 1 MHOXECTBO
3HaUYCHUN PYHKIMH, HYJIM QYHKUINU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUAMM: UYETHBIE W HEUETHbIE (PYHKIIHH,
nepuogudyecKkue PyHKIUU, IPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI
U MUHUMYMBI (DYHKIIMH, HauOoJblllee W HaUMEHbIlIee 3HaYeHHe (PYHKIHMHU Ha
IPOMEKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATHIMU: CTETIEHHAS! (PYHKIMS C HATYpalbHbIM
U 1LIETIBIM MOKa3aTeseM, rpaduk cTeneHHOM (YHKIMK ¢ HATYpaJIbHBIM U 1IEJIbIM



nokasaresieM, rpaduk KOpHs n-oil cTerneHu Kak (QyHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM MOKa3aTeeM;

ONEepUPOBATh MOHATUAMHU: JMHEHHAs, KBAaJpaTHUHAs U JPOOHO-JIIMHEHHAS
(yHKUMH, BBINOJHATH 3JIEMEHTAPHOE WCCIEAOBAHME W TMOCTPOCHHE UX
rpaduKoB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: MOKA3aTeNbHAs W JorapupmMuyeckas
GyHKIIMHA, UX CBOWCTBA W TpadUKH, UCTOIH30BATh WX TPapUKH ISl PEIICHUS
YPaBHEHHU;

CBOOOJHO ONEpPUPOBATh MOHATUSMH: TPUTOHOMETPUYECKASI OKPYKHOCTD,
ofpe/ieieHe TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOTO apIyMEHTa;

UCIIONB30BaTh Tpaduku (YHKIHUN 7S UCCIEIOBaHMUS TMPOIECCOB U
3aBUCUMOCTEH MpU pelIeHUH 3a]a4 U3 APYruX y4eOHbIX MPEIMETOB U pealbHON
’KU3HU, BBIPAXKATH (POPMYJIaMH 3aBUCHUMOCTH MEXIY BEITMUMHAMMU;

Hauyana mareMaTH4ecKOro aHajiusa:

CBOOOJIHO ONEPUPOBATH MOHATUIMU: apUPMETUUYECKAs U TEOMETPUYECKAS
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi reoMeTprIecKasi IpOrpeccHs, TINHEUHbBIN
M OKCINOHEHIMAIbHBIA pPOCT, QOpMyNa CIOXKHBIX IPOLEHTOB, HMETh
IIPE/ICTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUM JJIsi PEIICHHs PealbHbIX 3aJad MPUKIATHOTO
XapakrTepa;

CBOOOJIHO OIEPUPOBATH TMOHATUAMH: TOCIEAOBATEIIBHOCTh, CIOCOOBI
3a/1aHUs MOCJIEIOBATENBHOCTEM, MOHOTOHHBIE U OrpaHUYCHHbBIE
MOCJICIOBATENbHOCTA, TOHUMATh OCHOBBI 3apOXKJICHUS MaTeMaTH4YeCKOro
aHaJIM3a Kak aHajan3a OCCKOHECYHO MaJIbIX;

CBOOOJTHO ONEpUPOBATh TMOHATUSMH: HENPEpPbIBHbIE (YHKIMH, TOYKH
pa3peiBa rpaduka GyHKINUN, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJTHO OMEPUPOBATH MOHATHEM: (DYHKIIMS, HEMpPEpPhIBHAS HA OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKUMN SISl pELICHUs 3a]1ay;

CcBOOOJIHO ONEpUpOBaTh MOHATHSAMH: IEpBas M BTOpas IPOU3BOJHBIC
(GbyHKLIMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYUCIIATh  [POM3BOAHBIE CyMMBI, IPOHU3BEIEHUS, YAaCTHOIO U
KOMITO3MIIMH JIBYX (PYHKUMMN, 3HATh MPOU3BOJHBIC SJIEMEHTAPHBIX (QYHKIIUN;

WCITOJIP30BAaTh TEOMETPUUCCKUI U (PU3MUECKHUI CMBICI TPOU3BOJIHOMN IS
pelieHus 3aaa4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATH TOHATUSIMH: MHOXECTBO, ONEpalud Haj
MHOKECTBaMU;



UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI —amnmapar Uil  OINHCaHHUs
peanbHbIX MPOLECCOB U SIBJIEHUM, NMPU PELICHUHU 3a7ad U3 APYIHX Y4eOHBIX
IIPEAMETOB;

CBOOOJHO  ONEpPUPOBATH  MOHATUSIMU:  ONpENEJIEHUuE,  Teopema,
ypaBHEHUE-CJIECTBUE, CBOICTBO MaTeMaTHUYECKOTO OOBEKTa, J10Ka3aTeIbCTBO,
PABHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kjacce oOy4aromuiCA TMOMYYUT CIIETYIONTUE
MpeMETHBIC PE3YNbTATHI [0 OTJEIBHBIM TEMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYECKOT0 aHAIU3ay:

Yuciia 1 BbIYHCIICHHUA:

CBOOOJHO ONEpUpPOBaTh MOHATUSAMM: HATYypaJbHOE U LEJIOE YHCIIO,
MHOKECTBA HAaTyPAJIBHBIX U LEJBIX YHUCEI, UCIIOIb30BaTh NPU3HAKU JEIUMOCTH
neneix umcen, HOJ m HOK HarypanpHbIX uymcen Juisi pemieHus 3ajad,
OPUMEHSATH ANroput™ EBKINAA;

CBOOOJHO ONEPUPOBATH MOHITHEM OCTaTKa IO MOJIYJIIO, 3alKMChIBATH
HaTypaJIbHbIE YKUCJIA B PA3JIUYHBIX [TO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHMCEJ, MPEJICTABIATh KOMIIEKCHBIE YUCIIa B alredpandeckon u
TPUTOHOMETPHUUYECKOU PopMe, BBINOIHATh apu(PMETHUECKUE ONepalud ¢ HUMU
1 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHUAMU: UPpPAIMOHAIbHBIE, TIOKA3aTEJIbHbIE U
jgorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAWTh MX PEIIEHUS C IOMOIIBIO
PABHOCHWJIBHBIX ITEPEXO0/IOB;

OCYIIECTBISATh OTOOpP KOpHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOIO
YpaBHEHMUS;

CBOOO/IHO OIEPUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh HeoOXxoaumble (OPMYJbl JUIsl PEHIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTbh YPAaBHEHUI
U HEpPAaBEHCTB, PABHOCWIIBHBIE CHUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOIWUTh
pElIEHNs CHCTEMBI M COBOKYNHOCTEM palMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPaBHEHHUI U HEPABEHCTB;

pemars palMOHAJIbHBIE, UppallOHaJIbHBIE, IIOKa3aTelIbHbIE,
jJorapupMuyueckue W TPUTOHOMETPUYECKHWE YypaBHEHUS U HEPABEHCTBA,
coJiepaKalle MOJYJIM ¥ IapaMeTphl;

MPUMEHSATH IpaQUUeCKue METOIbI JAJI PEIIEHUs] YPAaBHEHHU 1 HEPABEHCTB,
a TaKXe 3aJa4 ¢ napaMeTpamu;



MOJIETUPOBAaTh pealbHble CHUTyallUd Ha SA3bIKE anreOpbl, COCTaBIATH
BBIPAKEHNUs, YPaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TMOCTPOCHHBIE MOJENHM C HCIOJB30BAHMEM alllapara ajireOphl,
WHTEPIPETUPOBATH MTOTYYEHHBIN PE3YJIbTAT.

DOyHKUUM U rpaduku:

CTpOUTh TpadUKH KOMIIO3ULIMHM (YHKIHMA C MOMOILBIO 3JIEMEHTapHOIO
MCCJIEIOBAHMS 1 CBOMCTB KOMIO3UITNHU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETpUYEeCKhe 00pa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJMHATHOMU IJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUAMU: TpadUKH TPUTOHOMETPUUECKUX
GbyHKIHIA;

OPUMEHSATh (PYHKIUU ISl MOJACIUPOBAHUS M UCCIIEIOBAHUS PEAbHBIX
ITPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHaJmn3a:

UCIIOJIB30BaTh  MPOM3BOAHYIO JUIA  HccleqoBaHUs  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxOJUTh HAUOOJIbIIIEE U HAUMEHbIIIee 3HAaUCHUsI (DYHKIIMU HETPEPHIBHOM
Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO MJI HAXOXKJICHHS HAWIYYIIETO PELICHUS B
MPUKIAIHBIX, B TOM UYHCIE COLUUAIBbHO-3KOHOMHYECKUX, 3aJadax, Jyis
OTpeJeIeHUs] CKOPOCTH M YCKOpPEHHS MpOoLEcca, 3aJlaHHOro (GopMyson uiu
rpadukom;

CBOOOJHO OIEpUPOBaTh MOHSATUSAMU: TEPBOOOpA3HAs, OMNpPENEIEHHBIN
WHTETpajl, HAXOJUTh MEPBOOOPA3HBIC SJIEMEHTAPHBIX (YHKIIUNA W BBIYUCIATH
uHTerpan o gopmyne Herotona-JIeiOnmua;

HaxXOJUTh IUIOIIAJM IUIOCKUX (uryp u OOBEMBI Ted C MOMOILBIO
UHTErpaa;

MMETh NPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHMM Ha IPUMEpE
coctaByieHus TuepeHITnaIbHBIX YPAaBHCHHUI;

pemaTh NPUKIAIHbIE 3aa4l, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKOT0 U
(bU3MYEeCKOro Xapakrepa, CpeICTBAMH MaTeMaTHIECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumenoBanue pa3aeioB u
TEM NIPpOrpaMmabl

KoanuyecTBO 4acos

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIeKTPOHHBbIE
(undpossbie)
o0pa3oBaTejibHbIE

pecypchbl

MHOX€eCTBO JEUCTBUTEIIHLHBIX
yrcell. MHOTO4JIeHE!.
ParmonansHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

@OyHKIMU U TpadUKU.
CrenenHast GyHKIHS C IEITBIM
HoKas3arejaeM

12

ApudmeTnueckuii KOpeHb
N-O¥ CTEIICHH.
HppainmoHanbHble ypaBHEHUS

15

[TokazarenbHast PyHKIIHSL.
IToxa3aTenbHbIE ypaBHEHUS

10

Jlorapudmudaeckas GyHKIHS.
Jlorapudmuueckue ypaBHEeHUs

18

TpuronomeTrpuyeckue
BBIPAXKEHUS U YPABHEHUS

22

[TocnenoBarenbHOCTH U
porpeccuu

10




HenpepbiBHbIE YyHKITUH.

[IpousBognas 20 I
[ToBTOpEHwMeE, o606meH1:Ie, 5 )
CUCTeMaTH3al¥sl 3HAHHH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOTPAMME




11 KIJACC

Koan4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undgposbie)
n/m| TeM MPOrpamMMbl Bcero Konrpoanmmie | - Mpaxruieckue o0pa3oBaTejibHbIE
padoThbI padoThbI pecypebi
| HccnenoBanme GpyHKIMiA ¢ ” 1
MOMOIIIbIO TPOU3BOIHON
2 [lepBooOpa3Hast 1 UHTETpa 12 1
I'paduku
TPUTOHOMETPHUUECKUX
3 GyHKITHIA. 14 1
Tpuronomerpuueckue
HEPaBEHCTBA
HppauuroHanbHEIE,
4 MoKa3aTeNbHbIE U 24 1
norapudmuueckue
HEpaBEHCTBA
KommiekcHbie yucna 10 1
6 HarypanbHble 1 nesnbie yucna 10 1
CucreMbl palliOHaJIbHBIX,
7 HUPpAMOHATIEHBIX 12 {
MOKa3aTeIbHBIX U
norapuMUUECKUX YpaBHEHUI
3amauu ¢ mapameTpamMu 16 1
9 [ToBTOpEeHME, 0000IICHNE, 16 2




cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

136

10







ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTposabHbie
padoTbI

IIpakTnueckune
padoTbI

Jara
U3ydeHus

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcebl

MHO)KGCTBO, onepanru Hax
MHO’KECTBAMHU M UX CBOMCTBA

Juarpammsl Diinepa-Benna

IIpumeHeHne
TEOPETUKO-MHOKECTBEHHOTO
arnmapara JJIs pelIeHus 3a1a4

PammmonansHBIC YMCHa.
O6BIKHOB€HHBIC 1 JCCATUYHBIC
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
NEePUOANYECKHE TPOOH

PanmoHanbsHbIC YHCIA.
OOBIKHOBEHHBIE U JE€CITUYHBIE
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
MEPHOINYCCKHE POOH

[Tpumenenue apobeit u
HPOLCHTOB ISl PEIICHUSI
HPHUKIIATHBIX 33124

[Tpumenenue apobeit u
HPOLICHTOB ISl PEIICHUSI




MNPUKIAAHBIX 3aaa4

JleficTBUTEIbHBIC YHCIIA.
PanmmonansHeie 1
MppALMOHAIIbHBIE YHCIIa

Apudmerndeckre onepanuu ¢
JeMCTBUTENLHBIMU YHCIIAMHU

10

Mopnynpe A€MCTBUTEIBHOTO YHCIIA
U €ro CBOMCTBA

11

[TpubmxE€HHBIC BEIYHCIICHHUS,
MpaBWIa OKPYTJICHHUS, MPUKHUIKA
Y OLICHKA PE3yJbTaTa
BBIUMCIICHUH

12

OcCHOBHBIE METO/IbI PEILICHUS
LEJBIX U JPOOHO-PalMOHATIBHBIX
ypaBHEHH U HEPABEHCTB

13

OcHOBHBIE METO/IbI PEILICHUS
LEJNBIX U JPOOHO-PalMOHATBHBIX
ypaBHEHH U HEPABEHCTB

14

OcCHOBHBIE METO/IbI PEILICHUS
LEJBIX U JPOOHO-PalMOHATIBHBIX
ypaBHEHH U HEPaBEHCTB

15

MHoOro4IeHsl OT OJJHOMI
nepeMeHHou. Jlenenue
MHOI'O4JIEHa HA MHOTOYJIEH C
ocraTtkoM. Teopema besy

16

MHOTO0YJICHBI C nCIabIMA




koadunmentamu. Teopema
Buera

17

Pemenne cucreM JTUHENHBIX
YpaBHEHUU

18

Pentenue cucreM TMHEMHBIX
YpaBHEHUHU

19

Marpuia CUCTEMBI TUHEUHBIX
ypaBHeHU. Onpeaenuresnb
MaTpHLbI 2X2, eTo
Te€OMETPUUYECKUN CMBICT H
CBOIICTBA; BBIYUCIICHUE €TI0
3HAYEHUS

20

Onpenenurenb MaTpuLbl 2X2,
€ro reOMeTpUYECKUN CMBICI U
CBOMCTBA; BEIYHCIICHUE €TO
3HAYCHUS

21

[IpumeHeHue onpenenuTens s
pEeIICHUSA CUCTEMBI JIMHEHNHEIX
YpaBHEHUU

22

Pemenne nmpukinagHeIx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHEHUU

23

Pemenne nmpukinagHeIx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHEHUU

24

KonTponbhas pabora:




"PanrioHanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JIMHENHBIX ypaBHEHNH"

25

OyHKIHS, CIOCOOBI 3aJaHUS
¢bynkuun. B3zaumao odpaTHbie
¢bynxun. Komnosunus
byHKIMA

26

I'padux pyskIHH.
DnemMeHTapHbIe TPeoOpa30BaHUS

rpaduKoB QyHKIUI

27

Ob6uacTh ornpeaeneHus u
MHOECTBO 3HAYEHUN (HYHKITHH.
Hymu ¢pynakmun. [IpomexyTku
3HaK IOCTOSHCTBA

28

Ye&THble 1 HEYETHBIC (PYHKITUH.
[Tepuonnueckne GyHKINH.
IIpomMeKyTKM MOHOTOHHOCTH
byHKIUU

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Haubonbmee n
HalMEHbIIIee 3HaUeHUuEe PYHKIUU
Ha IPOMEXKYTKE

30

JIunelinas, kBagpaTudHas U
JIpoOHO-THHENHHAas PyHKIIUH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIUH




32

DJeMEHTapHOE UCCIIEJOBAaHNE U
HOCTPOCHHE TPAPUKOB ITUX
byHKIMA

33

CrerneHn ¢ LEIBIM IT0Ka3aTEIEM.
bunom Herotona

34

CrerneHn ¢ LEBIM IT0Ka3aTEIEM.
bunom Hperorona

35

Crenennast GyHKIUSA C
HaTypaJIbHBIM U 1IEJIbIM
nokasareiieM. E€ cBoiicTBa 1

rpaduk

36

KonrpomnsHas pabora:
"CrenenHas ¢pyHkuus. Eé
cBoMcTBa U rpaduk”

37

ApudmeTnieckuii KopeHb
HATYpaJIbHOU CTETIEHU U €T
CBOMCTBA

38

ApudmeTnieckuii KopeHb
HATYpaJIbHOM CTETEHU U €T0
CBOMCTBA

39

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPXXEHUI, COIepIKAIIUX
CTETNICHH U KOPHU

40

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPXXEHUI, COIepPIKAIIUX
CTETNICHH U KOPHU




41

[TpeoOpa3oBaHus UUCIOBBIX
BBIPA)XEHUI, colleprKaIux
CTETNeHH U KOPHU

42

HppanmoHanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PEILICHUS
UpPPaLMOHATIBHBIX YpaBHEHUI

43

HppanmoHanbHble ypaBHEHHUS.
OcHOBHBIE METOJBI PEILICHUS
UPPALMOHATIBHBIX YpaBHEHUI

44

HppanmoHanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PEILIECHUS
UPPaALMOHATIBHBIX YpaBHEHUI

45

PaBHOCHIIBHBIE TIEPEXO/BI B
peLIeHNU UppalMOHATbHBIX
YpaBHEHUU

46

PaBHOCHIIBHBIE TIEPEXO/BI B
peLIeHNN UppalMOHAIbHBIX
YpaBHEHUU

47

PaBHOCHIIBHBIE TIEPEXO/BI B
peLIeHNN UpPalUOHATBHBIX
YpaBHEHUU

48

PaBHOCHIIBHBIE TIEPEXO/BI B
peLIeHNN UppalMOHATbHBIX
YpaBHEHUU

49

CgoiicTBa u rpaduk KOpHs n-oif
CTeIeH! KaK (YHKIIMH 0OpaTHOU




CTCIICHU C HATYypaJIbHbIM
IIOKa3aTcJjICM

50

CgoiicTBa u rpaduk KOpHs n-0if
CTENeHH KaK (QyHKIIUU 00paTHOM
CTEIIEHU C HAaTyPaJIbHbIM
noKasaresaeM

51

Konrponsnas pabora: "CpoiicTBa

U rpauK KOpHA n-0i CTEeNeHu.
HppaumroHanbHble ypaBHEHUS"

52

CreneHb ¢ pallnOHAJIbHBIM
IoKa3aTeJjieM B €€ CBOMCTBA

53

CreneHs C pallMOHAIbHBIM
IOKa3aTeJIeM U €€ CBOMCTBA

54

CreneHsb ¢ pallMOHAIbHBIM
oKa3aTejIeM U e€ CBOMCTBA

55

[TokazaTenbHas GpyHKIUS, €€
CBOIiCTBA U rpaduk

56

Ucnons3oBanue rpaduka
(GYHKIUM [T peLIeHUs
YpaBHEHUU

57

Ucnons3oBanue rpaduka
GYHKIUM [T peLIeHUS
YpaBHEHUU

58

IToka3aTenbHbIE ypABHEHUS.
OcHOBHBIE MCTOJbI pCHICHUA
II0OKa3aTeJIbHBIX YPAaBHEHUU




IToka3aTennHEIC YpaBHCHHUA.

59 OCHOBHBIE METO/IbI PEIICHUS
ITOKa3aTeJIbHBIX YPAaBHEHHI
IToxazarenbHbIE ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIICHUS
ITOKa3aTeJIbHBIX YPAaBHEHH
KonrponsHas pabora:

61 "[TokazaTenpHast GyHKIIHS.
IToka3zaTenbHble ypaBHEHUA"

62 Jlorapugm uyucna. CBoiicTBa
norapudma

63 Jlorapugm yucna. CoiicTBa
norapudma

64 Jlorapudm uucna. CBoicTBa
Jorapudpma

65 JlecsaTMuHbIE U HATypalbHbIE
Jorapupmbl

66 JlecsaTuHbIe U HATypalbHbIE
J0TapupMbI

67 [IpeobOpazoBaHue BBIpAKEHUH,
coJieprKalux Jorapudmol

68 [Tpeobpa3oBaHue BbIpaXKEHHH,
coJepxKalux JorapuQmal

69 [TpeoOpa3oBaHue BBIpAKEHHIA,
coJiepKalux JorapuQmol

70 Jlorapudmuueckas QyHKIus, €€




CBOMCTBA U rpaduk

71

Jlorapudmuueckas QyHKIus, €€
CBOIiCTBA U rpaduk

72

Hcnons3oBanue rpaduka
(byHKIMU 1715 pelieHust
YpaBHEHUHU

73

Hcnons3oBanue rpaduka
(byHKUIMU 1715 pelieHust
YpPaBHEHUHU

74

Jlorapudmuueckue ypaBHEHHUS.
OCHOBHBIE METO/BI PEIICHUS
JorapupMHUUECKUX ypaBHEHUN

75

Jlorapugmuueckue ypaBHEHHUS.
OCHOBHBIE METO/BI PEIICHUS
JorapupMHUECKUX ypaBHEHUN

76

Jlorapudmuueckue ypaBHEHHUS.
OCHOBHBIE METO/BI PEIICHUS
JorapupMHUECKUX ypaBHEHUN

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH JTOTapUPMHUECKUX
YpaBHEHUHU

78

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH JTOTapUPMHUYECKUX
YpaBHEHUHU

79

KonrpomnsHas pabora:
"Jlorapudmuueckas pyHKIUS.




Jlorapudmuueckue ypaBHeHus"

80

CuHyc, KOCHHYC, TAHT'€HC U
KOTAHT'€HC YHUCIIOBOTO apryMeHTa

81

CuHyc, KOCHHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCHHYC, apKKOCHHYC U
APKTaHI€HC YK CIIOBOTO
apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YK CIIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEAEICHUE
TPUTOHOMETPUUYECKUX (YHKIUN
YHUCJIOBOI'O apryMEHTa

85

Tpuronomerpuueckas
OKpPY’KHOCTb, OIIPEJIEIICHUE
TPUTOHOMETPUUYECKUX (QYHKIUN
YKCJIOBOTO apryMeHTa

86

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopmybI

87

OCHOBHBIC TPUTOHOMETPUYECKHUEC
bopmybl

88

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyJIbI

89

OCHOBHBIE TPUTOHOMETPUYECKUE




dbopMyIbI

90

[TpeoOpaszoBanue
TPUTOHOMETPUUECKHUX
BBIPAYKEHUI

91

[TpeobOpaszoBanue
TPUTOHOMETPUUECKHUX
BBIPAYKEHUI

92

[TpeobOpaszoBanue
TPUTOHOMETPUUECKHUX
BBIPAYKEHUI

93

[TpeobOpaszoBanue
TPUTOHOMETPUUECKHUX
BBIPAYKEHUI

94

Pemenne TpuroHOMeTpUYECKUX
YpaBHEHUU

95

Pemenne TpuroHoMeTprU4EeCKUX
YpaBHEHUU

96

Pemenne TpuroHoMeTprUYECKUX
YpaBHEHUU

97

Pemenne TpuroHoMeTpruueCcKuX
YpaBHEHUU

98

Pemenne TpUroHOMeTpHUECKUX
ypaBHEHUH

99

PeleHne TpUroHOMETPUYECKUX
YpaBHEHUU

100

Pemenne TpuroHOMeTpUYECKUX




YpaBHEHUU

101

KonrpomnsHas padora:
"TpUroHOMeTpUUYECKHE
BBIPQKEHUS U
TPUTOHOMETPHUUYECKHUE
ypaBHeHUs"

102

ITocneqoBaTenLHOCTH, CIIOCOOBI
3aJIaHUs TTOCJIEIOBATEILHOCTEH.
MeTtox MaTeMaTHIECKOM
WHIYKIUN

103

MOHOTOHHBIE U OTPAHUYECHHBIE
nocieaoBarenbHoCTH. MicTopus
a”Haan3a OECKOHEYHO MaJIBIX

104

Apudmernueckas mporpeccus

105

FCOMCTpI/I‘-ICCKaH nporpeccud

106

beckoneuno yorpIBaromias
reoMeTpHYecKast MPOrPeCCUs

107

CyMmMa O6eckoHeYHO yObIBaromiei
reOMETPUUYECKON MPOTrpeccCun

108

JIlunelinbii n
AKCNOHEHIHAIBHBIN pocT. Yucio
e. @opmyJia CIOKHBIX
MPOLICHTOB

109

JIunelHbIi 1
AKCINOHEHUIHAIBHBIN pocT. Uucio
e. @opmyJia CIOKHBIX




MMPOLICHTOB

110

Hcnons3oBaHue Nporpeccuu 1is
pelIeHUs pealIbHbIX 3a1a4
IIPUKIIAJHOTO XapakTepa

111

Konrponsnas pabora:
"ITocaenoBaTeNbHOCTH U
nporpeccun”

112

HenpepbiBHBIE PYHKINT U UX
CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QyHKIUI

114

CaoiicTBa (QyHKIUN
HENPEPBIBHBIX HA OTPE3KE

115

CgoiicTBa (HyHKIHHA
HENPEPBIBHBIX HA OTPE3Ke

116

MeTton HUHTCPBAJIOB IS PCIICHUS
HEPaAaBCHCTB

117

Meton HUHTCPBAJIOB JIA pCIICHUSA
HCPAaBCHCTB

118

MGTOI[ HUHTCPBAJIOB JIA pCIICHUSA
HCPAaBCHCTB

119

IIpuMeHeHne CBOWCTB
HETPEPbIBHBIX QYHKIMHA 1151
pelieHus 3a1a4y

120

IIpuMeHeHne CBOWCTB
HETPEPbIBHBIX QYHKIMHA 1151




peuicHusd 3aa4

[IepBas 1 BTOpas npous3BOIHBIE

121
byHKIUU

122 Omnpenenenue, reoMeTpUYECKU
CMBICJT ITIPOU3BOIHOM

123 Onpenenenne, Gpuznaeckuii
CMBICIT TPOU3BOTHOM

124 VYpaBHeHUE KacaTeIbHOU K
rpaduxy QyHKINN

125 YpaBHEHUE KacaTeIbHOU K
rpaduky GyHKIHHA

126 ITpon3BoHBIE 2IIEMEHTAPHBIX
byHKIUH

127 IIpou3BogHBIE 2TIEMEHTAPHBIX
byHKIUH
IIpou3BoHas CyMMBI,

128 MIPOU3BEJECHHUS, YACTHOTO U
KOMIIO3UIIUHU (PYHKITHIA
IIpou3BogHas CymMMBl,

129 MIPOMU3BEJECHHUS, YACTHOTO U
KOMIIO3UIIUHU (PYHKITHIA
IIpou3BoaHas CyMMBl,

130 MIPOU3BEICHHUS, YACTHOTO U
KOMIIO3UIIUHU (PYHKITHA

131 KonTponbaas pabora:

"IIponsBogHas"




[ToBTOpenue, 06001IeHNE,

132 CHUCTEMAaTH3aLMs 3HAHUN: 1
"VpaBHeHus"
[ToBTOpenue, 06001IeHNE,
133 CHUCTEMaTH3aLMs 3HAHUN: 1
"®yHkuun"
134 HToroBas KOHTpoONbHAs paboTa | 1
135 HToroBast KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpEHME, 0606meH1:1e, |
cHUcTeMaTu3aIus 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIJACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabubie

Bcero
padoThbI

IpakTn4yeckue
padoThbI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchbl

IIpuMeHeHne MpOU3BOIHON K
UCCcleIoBaHUIO (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
uccleIoBaHUIO0 (PyHKIMHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
UCClIeIoBaHUIO (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
uccleIoBaHUI0 (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
UCClIeI0BaHUIO (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
uccleIoBaHI0 (PyHKIMHA Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HAaMMCHBIICTO 3HAYCHUA




HENpepbIBHON (PYHKLUHU HA
oTpe3Ke

Haxoxnenue HauboIbIIero u
HAUMEHBIIIETO 3HAUCHUS
HEenpephIBHON (QYHKIIUU HA
OTpe3Ke

Haxosxnenue HanOobIIero 1
HAaUMEHBIIIETO 3HAYCHUS
HEenpephIBHON (QYHKIIUU Ha
OTpE3Ke

10

Haxoxxnenue HanbombIIero u
HAaVMEHBIIIETO 3HAYEHUS
HETPEPbIBHON (YHKIINU HA
OTpE3Ke

11

Haxoxnenne HanOoOJIBIIETO U
HAMMEHBIIETO 3HAYCHUS
HETpPEePbIBHON (PYHKLIUU HA
OTpe3Ke

12

Haxoxnenne HanOoIIbIIeETO U
HAUMEHBIIIETO 3HAYCHUS
HENpephIBHON (YHKIIUU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUTSL HAXOKIEHMSI HAUITYYIIETO
peleHusl B MPUKIIAIHbIX
3ajjauax

14

ITpumeHeHne npon3BOgHON




JUTS. HAXOKICHUST HAMITYYIIIero
pCIICHHUS B IPHKJIATHBIX
3aja4ax

15

IIprumenenne npon3BOAHON
JUIsl OIIPELIEIEHHs] CKOPOCTH U
YCKOpPEHUS IIpouecca,
3aJJaHHOTO (POPMYJION MM
rpadukom

16

IIpuMeHeHne Mpou3BOIHOM
JUIs OTIPEIENIEHUs] CKOPOCTH U
YCKOpEHHs Ipoliecca,
3aJJaHHOTO (popMyIIOi MiH
rpadukoM

17

Kommnozumus GyHkuumit

18

Komnozunus ¢pyHkimit

19

Komnozurus ¢pyHkimii

20

I'eomeTpuueckue o6passl
YPaBHEHUN HAa KOOPJAUHATHOU
IUIOCKOCTH

21

I'eomeTpuueckue o6passl
YPaBHEHUN HAa KOOPJAUHATHOU
IUIOCKOCTH

22

Konrponsnas padora:
"UccnenoBanue GyHKIHMA ¢
MOMOILBIO TPOU3BOAHON"

23

ITepBooOpa3Hasi, OCHOBHOE




CBOMCTBO MEepBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHIA.
[TpaBuiia HaXOXKICHUS
epBOOOPa3HBIX

25

[TepBooGpasHbie
AIIEMEHTAPHBIX (YHKIHH.
[TpaBuia HaXOKACHUS
epBOOOPA3HBIX

26

Nurerpan. I'eomerpuueckuit
CMBICII MHTErpajia

27

Brruncnenue onpenenéHHOTO
uHTErpaia mo Gopmyie
Hgerorona-Jlelioauia

28

Brruncnenue onpenenéHHOTO
uHTErpaia mo Gopmyie
Herorona-Jleiioauia

29

[TpumeHeHne uHTErpana s
HAXOXKJCHUS TUTOINACH
IJIOCKUX UTYp

30

[TpumeHeHne uHTErpana s
HaXO0XIeHUSI 00HLEMOB
TF€OMETPUUYECKHUX T

31

IIpumepsl perieHuit
muddepeHIaTbHBIX
ypaBHEHUU




32

IIpumepsl pereHunii
nuddepeHIaIbHBIX
YpaBHEHUU

33

Marematuyeckoe
MO/ICIIUPOBaHHE PEaTbHBIX
MPOIIECCOB C TIOMOIIIBIO
TQepeHIaTbHBIX
YpaBHEHUU

34

KonTponbhas pabora:

1

"IlepBooOpa3Hast u UHTETpa'

35

Tpuronomerpuyeckue
(GYyHKIIMH, UX CBOWCTBA U

rpaduxu

36

Tpuronomerpuueckue
(GYyHKIUH, UX CBOWCTBA U

rpaduxu

37

Tpuronomerpuueckue
(GYHKIIUH, UX CBOWCTBA U

rpaduxu

38

Tpuronomerpuueckue
(GYyHKIIH, UX CBOWCTBA U

rpaduxu

39

Tpuronomerpuyeckue
(GYyHKIIMH, UX CBOWCTBA U

rpaduxu

40

Ot60p KOpHEH




TPUTOHOMETPUUYECKHX
YPaBHEHHH C IOMOUIbIO
TPUTOHOMETPUUECKOMN
OKPYXHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPHUUECKHUX
YPaBHEHUI C TOMOILBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

42

OTt60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUECKON
OKPYXHOCTHU

43

OT160p KOpHEit
TPUTOHOMETPUUYECKHX
YPaBHEHMH C IOMOUIbIO
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

44

Penrenne
TPUTOHOMETPUIECKUX
HEPABEHCTB

45

Penrenne
TPUTOHOMETPUIECKUX
HEPABEHCTB

46

Penrenue
TPUTOHOMETPUIECKUX




HCPAaBCHCTB

47

Pemenune
TPUTOHOMETPUYECKUX
HEPaBEHCTB

48

Konrponsnas pabora:
"I'pacduku
TPUTOHOMETPUUYECKHX
GyHKIHA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE MCTOJbI pCHICHUA
MMOKAa3aTCJIbHBIX HCPABCHCTB

50

OCHOBHBIE MCETOJbI pCHICHUA
IMOKAa3aTCJIbHBIX HEPAaBCHCTB

51

OcHOBHEBIC MCTObI pCHICHUA
MMOKAa3aTCJIbHBIX HEPABCHCTB

52

OcHOBHEIC MCTOJbI pCHICHUA
MOKAa3aTCJIbHBIX HEPABCHCTB

53

OCHOBHBIE METO/BI PEIICHUS
JorapuPpMHUECKUX
HEPaBEHCTB

54

OCHOBHBIE METO/IBI PEIICHUS
JorapuPpMHUECKUX
HEPaBEHCTB

55

OCHOBHBIEC METO/BI PEIICHUS
JorapuPpMHUECKUX




HCPAaBCHCTB

OcHOBHBIE METO/IbI PEILICHUS
JorapupMHUECKUX
HEPaBEHCTB

OcHOBHEIC MCTOJbI pCHICHUA
HppaluOHAaJIbHBIX HCPABCHCTB

OcHOBHEIC MCTOJbI pCHICHUA
HpparuoOHaJIbHbBIX HCPABCHCTB

OCHOBHBIC METOJbI pCHICHUA
HppauOHaJIbHBIX HCPABCHCTB

OcHOBHBIE METOBI PEILIECHUS
MPPALMOHAJIBHBIX HEPABEHCTB

61

['padmyeckue MeToabl
pelIeHus: UppauroOHaIbHBIX
YpaBHEHUU

62

['padmyeckue MeToabl
pelIeHus: UppauroOHAIbHBIX
YpaBHEHUU

63

['padmyeckue MeToabl
pelIeHus OKa3aTeJIbHbIX
YpaBHEHUU

64

I'paduueckue MeTo b1
peLeHMs ToKa3aTeIbHbIX
HEPABEHCTB

65

['padmyeckue MeToabl
pelieHus JorapuGMUIEcKux




YpaBHEHUU

66

['padmyeckue MeToabl
pelieHus JorapuGMUIECKUX
HEPaBEHCTB

67

['padmyeckue MeToabl
pelieHus JorapuGMUIECKUX
HEPaBCHCTB

68

['padmyeckue MeToabl
pellIeHNs TOKa3aTeNbHBIX U
JIOTapUPMHUUECKUX YpaBHCHHUI

69

['padmyeckue MeToabl
peIlIeHUs TOKa3aTeNbHBIX U
JIOTapUPMHUUECKUX YpaBHCHHUI

70

['padmyeckue MeToabl
pelleHNs TOKa3aTeNbHBIX U
JIOTapUPMHUUECKUX
HEPaBEHCTB

71

['paduueckue MeTo b1
pellIeHUs TOKa3aTeNbHbBIX U
JorapupMUUEecKUX
HEPABEHCTB

72

Kontponbhas pabora:
"UppanuoHaibHbIE,
MOKa3aTeNbHbIE U
norapudmuueckue
HepaBeHcTBA"




73

KommiekcHbie yncna.
Anrebpanueckas u
TPUTrOHOMETpHUEcKast pOpMbI
3aMycy KOMIUIEKCHOTO YHciia

74

KommekcHsle uncina.
Anrebpanueckas u
TPUTOHOMETpHUECKast (POPMbI
3aMycy KOMIUIEKCHOTO YHciia

75

ApudmeTndeckre oneparuu ¢
KOMIIVIEKCHBIMHU YU CJIaMU

76

ApudmeTnueckue oneparuu c
KOMILIEKCHBIMH YHCTIaMHU

77

I/I306pa>KeHHe KOMIIJICKCHBIX
YHCCJI Ha KOOpI[HHaTHOﬁ
IIJIOCKOCTH

78

I/I306pa>KeHHe KOMIIJICKCHBIX
YHCCJI Ha KOOpI[HHaTHOﬁ
IIJIOCKOCTH

79

®opmyna Myaspa. Kopau
n-o¥ CTENEHU U3
KOMIIJIEKCHOTO YhCa

80

®opmyna Myaspa. Kopau
n-o¥ CTENEeHU U3
KOMIIJIEKCHOTO YHCa

81

HpI/IMCHCHI/Ie KOMIIIICKCHBIX
YUCCII OJid PCIICHUA




buznYeCcKux u
reOMEeTPUYECKHX 3a/1a4

82

KonTponbnas pabora:
"KommiiekcHpie uncia"

83

HatypainbHble U 11e51ble ynciia

84

HarypanbHble u 11e51b1€ ynciia

85

[TpuMeHeHMEe NpU3HAKOB
JIETMMOCTH LIEJbIX YHCE

86

ITpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJbIX YHCE

87

IIpuMeHeHne NpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCEN:
HO u HOK

88

IIpuMeHeHne MpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCEN:
HO u HOK

&9

IIpuMeHeHne MpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCEN:
OCTaTKH 110 MOJYJIO

90

IIpuMeHeHne MpU3HAKOB
JIETTMMOCTH LIEJIBIX YUCEN:
OCTaTKH 110 MOJYJIO

91

IIpuMeHeHne NpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCEN:
anroput™m EBknmnna s
pelIeHns 3aa4 B LEIbIX




qucjax

92

KonrpomnsHas padora:
"Teopust LenbIx ynucen"

93

CucreMa U COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U
CHUCTEMBI-CIIE/ICTBHS

94

CucreMa U COBOKYITHOCTb
ypaBHeHU. PaBHOCHIIBHEIE
CUCTEMBI U
CUCTEMBI-CJICICTBUS

95

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
paloHaIbHBIX YPaBHEHHMA

96

OCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEH
UPPALMOHATIBHBIX YPaBHEHUI

97

OcHOBHEBIC MCTObI pCHICHUA
CHCTEM U COBOKyrIHOCTCﬁ
IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

98

OcHOBHEBIC MCTObI pCHICHUA
CHCTEM U COBOKyrIHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEMH
JorapupMUUECKUX ypaBHEHUI




100

OcHOBHBIE METOBI PEILICHUS
CHCTEM M COBOKYITHOCTEH
JorapupMUUECKUX ypaBHEHUIN

101

[IpumeHeHne cucTeM K
PELICHUIO MaTeMaTHYECKIX
33134 U 3a/1a9 U3 Pa3InIHbIX
oOracTell HayKu U peabHOI
JKA3HU, UHTEPIIpETAUs
MOJIyYEHHBIX Pe3yJIbTaTOB

102

IIpumeHeHne cucrem Kk
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3IM4HbIX
o0racTeil HayKu U pealbHOMI
JKU3HU, MTHTEpIpETalus
MTOJIyYEHHBIX PE3YJIbTATOB

103

[IpumeHeHne HEPaBEHCTB K
PELICHUIO MaTeMaTHYECKIX
33134 U 3a/1a9 U3 Pa3InIHbIX
oOracTell HayKu U peabHOI
JKA3HU, UHTEPIIpETAUs
MOJIyYEHHBIX Pe3yJIbTaTOB

104

KonrpomnsHas padora:
"CucTtemMbl pallMOHATIbHBIX,
UPpPaOHATBHBIX
MOKa3aTeIbHBIX U
JIOTapUPMHUECKUX
ypaBHeHUH"




PamuonansHbIe YpaBHCHU C

105
rnapameTpamu

106 PannonanbHble HEPABEHCTBA C
napameTpamu

107 PanmmonansHBIE CUCTEMEI C
napameTpamu

108 UppanmonansHble ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpamMu

109 WppammonanbHbIe CUCTEMBI C
napameTpamMu

110 [TokazarenbHbIe ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

11 IloxazaTenpHBIE CHCTEMEI C
rnapameTpamu
Jlorapudmmueckue

112 ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

113 Jlorapudmuueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuueckue
ypaBHEHUS ¢ NapaMeTpamMmu

115 Tpuronomerpuyeckue
HEpaBEHCTBA C MapaMeTpamMu

116 Tpuronomerpuueckue
CHCTEMBI C TapaMeTpaMu

117 [TocTpoenue u uccienoBaHue




MaTEMaTHYECKUX MOJENIEH
pEaJIbHBIX CUTYaLU C
ITOMOIIBIO YPABHEHUH C
rapameTpamu

118

ITocTpoenne u uccienoBaHue
MaTeMaTHYECKUX MOJeIe
peanpHBIX CUTyaluH ¢
IIOMOILBIO CUCTEM YPaBHEHUHN
C IapaMeTpaMHu

119

[TocTpoeHue u uccienoBaHue
MaTeMaTUYECKUX MOJAEIIEN
peanbHBIX CUTYAIH C
MOMOIIbIO CUCTEM YPaBHEHUU
¢ mapaMeTpaMu

120

KonrpomnbHas padora:
"3amaum ¢ napamerpamu"

121

[ToBTOpenwue, 06001mIeHNE,
cUcTeMaTH3allys 3HAaHMM:
"VpaBHeHus"

122

[ToBTOpenue, 06001IeHNE,
cUcTeMaTH3allys 3HAaHMM:
"VpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cUcTeMaTH3allys 3HAaHMM:
"VpaBHenus. CucTeMbl
ypaBHeHUI"

124

[ToBTOpenwue, 06001IeHNE,




CUCTeMaTH3allis 3HAHUI:
"HepaBencrna"

125

[ToBTOpenwue, 06001IeHNE,
CHCTEMATH3AllHs 3HAHWIA:
"HepaBencrna"

126

[ToBTOpenwue, 06001IeHNE,
CHCTEMATH3alMs 3HAHWIA:
"HepaBencrna"

127

[ToBTOpenwue, 06001IeHNE,
CHCTEMAaTH3aLMs 3HAHHUH:
"IIpousBoaHas u €&
npumeHeHue"

128

[ToBTOpenue, 06001IeHNE,
CHCTeMaTH3allns 3HAHUI:
"IIpousBoHas u €&
npuMeHeHue"

129

[ToBTOpEeHME, 0000IICHNE,
CHUCTEMAaTH3aIUs 3HAHUH:
"IIponsBoaHas u eé
npuMeHeHue"

130

[ToBTOpenwue, 0600IIEHNE,
cHCTeMAaTH3aIs 3HaHUH
"NHTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 0600IIEHNE,
cucTeMaTH3aIMs 3HAHW:
"OyHkuun"




[ToBTOpenue, 06001IeHNE,

132 CHUCTEMAaTH3aLMs 3HAHUN: 1
"®yHkuun"
[ToBTOpenue, 06001IeHNE,

133 CHUCTEMaTH3aLMs 3HAHUN: 1
"®yHkuun"

134 HToroBast KOHTpONIbHAS | 1
pabora

135 HToroBast KOHTpOIbHAS 1 1
pabota

136 [ToBTOpenwue, 06001IeHNE, 1
CHCTEMAaTH3alLMs 3HAHUH

OBIIEE KOJIMYECTBO HACOB 136 10

I10 ITPOT'PAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kog .
IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
1 Yucna v BEIUUCIICHUS
11 OnepupoBarh MOHATUSAMH: PALUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JIECATUYHAS JPOOb, MPOLIEHTHI
12 BeimonHATE  apuMeTHUECKHEe Omepaldd ¢  palHoOHATBHBIMH |
' JICUCTBUTEIIFHEIMY YHCIaMU
13 BremmonasaTe  mpuOMMKEHHBIE — BBIYMCICHHS, HMCIHOJB3Yysl  IpaBUiIa
' OKpYTJICHUS, JAeJIaTh MPUKHUIKY U OLIEHKY Pe3yJibTaTa BRIYUCICHUHN
OnepupoBaTh MOHATHAMU: CTEMECHb C LIEIBIM IMOKAa3aTeeM, CTaH1apTHAS
14 dbopma 3anucu IeUCTBUTEIIBHOTO YUCIIA, KOPEHb HATYPAIBHOU CTEIEHU;
' HCIIOJIH30BATh MOAXOSIIYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YHUCET JJIs
pelIeHus: MPaKTUYECKUX 3a/1a4 U MPE/ICTABIICHUS TaHHBIX
OnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOTO
1.5 yIJia; HWCIOJb30BaTh 3alUCh MPOU3BOJILHOTO YIJIa 4epe3 OOpaTHbIE
TPUTOHOMETpHYECKHE (DYHKIIUU
2 VYpaBHEHU U HEPABEHCTBA
OnepupoBaTh MOHATUSIMU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO, 1ETIOE,
2.1 palMoOHAIIBHOE, HppalvoOHaIIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUIECKOE YPAaBHECHHE
)7 BreimonHsaTe TIpeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKCHHH W
’ pelaTh TPUrOHOMETPUUECKUE YPABHEHUS
BrimonHsITh npeoOpa3oBaHus LIENIBIX, palroHaIbHBIX n
2.3 WppalMOHANIbHBIX BBIPAKEHUW W peliaTh OCHOBHBIE THIIBI IIEJBIX,
palMOHAIBHBIX U UPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUIsSl PEIICHUS MATEMAaTHUYECKUX
' 3a/1a4 W 3aJ]1a4 U3 Pa3IuIHBIX 00JacTel HAyKH U peaIbHON KU3HU
MonenupoBaTh pealibHbIE CHUTYaIlMH Ha SI3BIKE aIreOphl, COCTABISTH
25 BBIPDQXKCHUS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO  3aJlayH,

UCCIIEIOBaTh TIOCTPOCHHBIC MOJIEIM C HCIOJIB30BAHHEM armapara
anreOpsl




3 @OyHKIMK U TpapuKH
OnepupoBarh NOHATHAMH: (YHKIHS, CIIOCOOBI 3aJaHusl (PYHKIUH,
3.1 o01acTe oOmpeneNeHuss W MHOXECTBO 3HA4YeHUHl QyHKUMH, Tpadukx
GbyHKIUHM, B3aUMHO 0OpaTHbIe HYHKIIUU
319 OnepupoBaTh MOHATUSAMH: YETHOCTh W HEUYETHOCTh (DYHKIMH, HYJIH
' (bYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBate rpaduky GyHKIMHA UIs penieHns ypaBHeHUN
34 Crpouts W uyuTaTh TpaduKkd JUHEHHOW (YHKIMH, KBaJAPATUIHOU
' GbyHKIUH, cTeNeHHOW (QYHKINU C IIeNbIM [T0Ka3aTeaeM
Hcnonb3oBate rpaduku (YHKIMHA JUIS HCCIIEIOBAaHUS MPOLIECCOB U
15 3aBUCUMOCTEH IpU pelIeHUH 3aJad U3 JPYTruxX y4eOHBIX MPEeIMETOB U
' peambHON JKWU3HHW, BBIpaXaTh (OpPMyJIaMH  3aBHCHMOCTH  MEXKITY
BEJIMYMHAMU
4 Hauana maTemMaTuueckoro aHainsa
41 OnepupoBaTh MOHATUSAMHU: TOCIEJOBATEIBHOCTh, apupMeTHYeCKass U
' reoMeTpHuecKasi Iporpeccuu
OnepupoBarh MOHATUAMHU: OCCKOHEYHO YOBIBAIOIIAasi reoMeTpudecKast
4.2 nporpeccusi, CyMMa OECKOHEYHO YOBIBAIOIIEH T'e€OMETPHUYECKOi
porpeccuu
4.3 3aaBarh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnons30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEM W TMPOTPECCHUA IS
' pelIeHHs peabHbIX 3329 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMH: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaTr Ui ONHCAHHS
5.2 peanbHBIX MPOLECCOB W SBJICHUH, NMPH pEIICHUH 3a1ad W3 JIPYyTUx
y4eOHbIX IPEMETOB
53 OnepupoBaTh NOHATUSAMH:  ONpEIENCHHE, TeopeMa, CIEICTBUE,
' JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHO MPOrPaMMBbl CpelHero 001ero 00pa3oBaHus
pe3yJibTaTa
1 Hucna v BBIYUCTICHUS

1.1

OnepupoBaTh NOHATHUAMU: HATypaJibHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh




MNPpU3HAKHU ACJIUMOCTH LCJIbIX YHCCII, PA3JIOKCHUC YHCJIa Ha IMPOCTHIC
MHOXUTEIIN OJI1 pCIICHUA 3aaa4

1.2

OHCpHpOBaTB MOHATHUEM: CTCIICHb C pAllMOHAJIBHBIM ITOKA3aTCIIEM

1.3

OnepupoBaTh MHOHATHUSAMHU: JIOTapUpM  YUCHIA, JIECATUYHBIE U
HaTypaJbHBIE JIOTapU(MBI

VYpaBHEHHsI U HEPABEHCTBA

2.1

[TpuMeHsATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHMs BbIPAXKECHUH,
OIEpUPOBATh MOHATUAMU: I1OKA3aTEIbHOE YPaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BeimonuATe nmpeoOpa3oBaHusi BBIpRXXEHUH, COAEpKAIIMX JIOrapu(MeI;
ONEpUpOBATh  MOHATUSAMM:  JIorapu(MUYECKOE  YpaBHEHUE U
HEPAaBEHCTBO; pellaTh OCHOBHBIE THUIIbI JOTapU(PMHUUECKUX YPaBHEHUN U
HEPABEHCTB

23

HaXO,Z[I/ITB pemCHUA HpOCTGfIH.IHX TPUTOHOMECTPHUYCCKUX HEPABCHCTB

24

OnepupoBaTh MNOHATHSAMM: CHCTEMAa JIMHEWHBIX YpaBHEHUN U €€
pelleHNe; UCII0Nb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHMH Ul peIIeHUs
IPAaKTUYECKUX 3a/1a4

2.5

Haxoaute peuicHu-d HpOCTCfII.HHX CHUCTEM n COBOKyHHOCTCﬁ
pallnOHAJIBHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.6

MonenupoBaTh pealibHbIC CHUTYaIllMd Ha SI3BIKE aJIreOphl, COCTABIISTH
BBIPKEHUS, YPaBHEHHsI, HEPABEHCTBA M CHCTEMBI 110 YCIIOBHUIO 3a/1a4H,
UCCIIeIOBaTh TIOCTPOCHHBIC MOJICIM C HCIOJIb30BAHHEM arnapara
anreOpsl

OyHKIMK U TpapuKH

3.1

OnepupoBaTh TMOHATUSAMHU: TepUOIUYECKass (YHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMmyMma (QyHKIMH, HanOoJbIlee 1
HalMEHbIIIee 3HaUeHUs1 (PYHKIUU Ha IPOMEXKYTKE; UCIIOIb30BaTh UX JUIS
uccienoBaHus QYHKIUH, 331aHHOH rpadKoM

3.2

OnepupoBath MOHATHAMU: TPa(UKH MOKA3ATEIBHOM, TOrapu(PMUIECKOMI
U TPUTOHOMETpUYECKHX (YHKIMI; M300paxaTh MUX Ha KOOPIMHATHOM
IUIOCKOCTH M UCIIOJIB30BATh I PEILICHUS YPAaBHEHUIN 1 HEPABEHCTB

33

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKu JTHHEHHBIX
YpaBHEHHH M HCHOJB30BATh UX JUISL PEIICHUS CHCTEMbl JHHEHHBIX
YpaBHEHUU

34

Hcnons3oBarh rpaduku (QyHKIMNA JUIsI UCCICOBAHHUS TPOIECCOB H
3aBHCHMOCTEH U3 IPYTUX Y4eOHBIX NUCHUTUIHH

Hauama MaTemMaTH4ecKOro aHaamsa

4.1

OnepupoBaTh TMOHSATHUSAMU: HEOpPepbIBHAS (QYHKIMS, T[POU3BOJIHAS
GyHKIMHM; HCNOJIb30BaTh TE€OMETPUYECKH M (PU3MUEecKHil CMBbICI




MIPOU3BOTHOM ISl pEIICHHUS 3a/1a4

HaxonuTe mNpoW3BOAHBIE  AJNEMEHTAPHBIX  (QYHKIHHA, BBIYHCIATH

4.2 MIPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO (DYHKIIMH
Hcnonp30BaTh  MPOW3BOAHYIO JUIA  HMCCIEIOBaHUS (DPYHKIUMM Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIIEN0BAHUS K
MMOCTPOCHUIO TPpapUKOB
44 Hcnonb30BaTh NPOU3BOAHYIO JUIsl HAXO0XKICHUS HAUITYUYIIEr0 PELEHUS B
' IIPUKIJIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATHSIMH: IE€PBOOOpa3Hasi W UHTErpajl; MOHUMATh
' reOMETPUUECKUH B (PU3UUECKHIA CMBICIT HHTETpaja
46 Haxonute nepBooOpa3Hble 3JIEMEHTAapHbIX (DYHKIUH, BBIYMCIATH
' uHTerpain no gopmyine Hetotona — Jleitbuuna
47 Pematp npukiiagabie 3a1a4u, B TOM YUCIE COLUATbHO-DKOHOMUYECKOTO

U (pu3ngeckoro xapakrepa, CpeJCTBAMH MaTeMaTHIeCKOro aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Kon
1 Uucna v BBIYUCTIECHUS
Panmonanehple  uncna. OOBIKHOBEHHbIE U JECSATUYHBIE JpOOU, MPOLEHTHI,
OeckoHeuHble  Iepuoauyeckue  ApoOu.  Apudmerndeckue  omepanuu ¢
1.1 paloHaIbHBIMU YUCIIaMHU, TPE00pa30BaHUs YHCIOBBIX BhIpaxkeHHi. [IpumeHeHue
JIpoOeil ¥ MPOLEHTOB JUIsl pelIeHMs NMPUKIAJHbIX 3a]ad U3 pa3IU4HbIX OTpacieu
3HAHUM U peaJbHOM )KU3HU
JeiictBuTenbpHbIe  yucha.  PalMOHAlbHBIE W HPpalMOHAIBHBIE  YHUCTA.
1.2 | Apudmernueckue omnepanuu c JIeHCTBUTENbHBIMU unciaamu. [IpubnmxéHHble
BBIUHCIIEHMS], [IPaBUJIa OKPYIJIEHNUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BbIUNCICHUM
Crenenpb ¢ nenbiM nokasareneMm. CrangapTHas gopma 3amucu JeWCTBUTEIBHOTO
1.3 | wuwmcna. Mcnonp3oBaHue MOAXOMAIICH (OPMBI 3alTUCH JACUCTBUTEIBHBIX YHCEIN JUIS
pelIeHNs] TPAKTUUECKUX 3aa4 U IPECTABICHUS JaHHbBIX
14 ApudmeTnueckuii KOpeHb HAaTypajdbHOU cTeneHu. [leficTBus ¢ apupMeTHIECKUMHU
' KOPHSIMU HaTypajibHOW CTEIEHH
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 TokaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS
29 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoOBHBIE
' TPUTOHOMETpHUYECKHE (HOPMYITBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meron
MHTEPBAJIOB
2.4 | Pemenue nenbix v ApoOHO-PAMOHANBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenne nppanvoHaNbHBIX YPAaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPABHEHUI
57 ITpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEILICHUIO0 MaTEMaTUYECKUX 3a1a4 U 3a7a4
' U3 Pa3JIMYHBIX 00JIaCTe HAYKU U peasIbHON KU3HU
3 OyHKIMK U rpaduKu
31 @Oyukus, crnocodbl 3amanus ¢yHkud. ['paduk ¢yHkumu. B3zaumHO oOpatHBIC

byHKIIUU




19 Ob6nacte ompeneneHuss W MHOXECTBO 3HadeHWi ¢(ynkuuu. Hymum QyHkmmm.
' [TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU
13 CrenenHast (yHKIMS ¢ HATypaJbHBIM M IENbIM TOKa3aTeneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpHs 7-0OU CTEIICHH
34 TpuroHomeTpuyecKkass OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPHUECKUX (DyHKIIUN
' YHUCJIOBOI'O apryMEHTa
4 Hauana maremaTnueckoro anaimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs IOCJEI0BaTeNIbHOCTeH. MOHOTOHHbBIE
' MOCIE0BATEIBHOCTH
Apudmerndeckass U TeoMeTpuUyecKas TMporpeccuu. beckoHedHO yObIBaromias
47 reoMmerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON
' nporpeccuu. dopmynia CIOXKHBIX TPOIEHTOB. Mcmonmp30BaHWE TPOTPECCHUU IS
pelieHus: peaibHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOKecTBa U JIOTUKA
MHoxecTBO, omepauud Haja MHoxecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOPETUKO-MHOKECTBEHHOIO amnmapara s ONUCAaHUSA peajbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 33]1a4 U3 IPYTUX yUYeOHBIX MPEIMETOB
52 Onpenenenne, Teopema, CJIeICTBUE, TOKa3aTEIbCTBO
11 KJIACC
IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbsbie u nenbie yucna. [IpusHaku 1eIUMOCTH LETbIX YUCEI
1.2 Crenens ¢ pallMOHAJIBHBIM NOKa3areneM. CBoOMCTBa CTENIEHU
1.3 | Jlorapudm umucna. JlecATHYHbIE U HATYpPAIbHBIE JTOTapH(PMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 | IIpeobpa3oBaHue BbIpaKE€HUH, COAEPKAIIUX JTOTapHUPMbI
29 [TpeoOpazoBaHue BEIpAXKEHUH, COIEPIKANIUX CTEIIEHHU C PAIlHOHATHLHBIM
' HOKa3areyeM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | Iloka3arenbHbl€ YpaBHEHUSI 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA
26 CucreMbl JHMHEHWHBIX ypaBHEHMH. PelieHue NpUKIATHBIX 3a7ad C I[MOMOUIBIO
' CHUCTEMBI JINHENHBIX YPaBHEHUN
2.7 CucTtembl 1 COBOKYITHOCTH PallHOHAJIbHBIX YPABHEHUN U HEPABEHCTB




HpI/IMCHCHI/Ie ypaBHeHI/Iﬁ, CUCTEM M HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX

28 3ajiay ¥ 3aJ1a4 U3 Pa3IM4HbIX 00JIaCTel HAyKU U peallbHON )KU3HU
3 OyHKIMK U rpaduKu
@Oynkmus. [lepuonnveckne ¢yHKmmuu. [IpoMexyTKM MOHOTOHHOCTH (DyHKIIHH.
3.1 MakcumMymMbl U1 MHHUMYMBI (QyHKUMU. HanOonpliee W HauMeHblee 3HAYCHHE
(GYHKIHU HAa TPOMEXKYTKE
3.2 | TpuroHomerpuiecknue GyHKINHU, X CBOHCTBA U TpaduKu
33 [TokazaTenpHas u orapudmudeckas pyHKIIUU, ©X CBOWCTBA U IPadUKH
3.4 | Hcnonb3oBanue rpadukoB GYHKIUHN 171 pelIeHUs] YpaBHEHHUH 1 JIMHEHHBIX CHCTEM
Hcnons3oBanne TpadukoB QYHKIUH I HWCCICAOBAaHUS TPOIECCOB U
3.5 | 3aBucHMOCTEW, KOTOpbIE BO3HUKAIOT IPHU PEUIEHMM 3a7ad M3 JPYIHX Y4eOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HU
4 Havana maTematuyeckoro aHanusa
4.1 HenpepsiBable hyHKIIMU. MeTO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHON
43 [TpousBoaHble 37€MEHTApHBIX (yHKUUNA. DOpMyJbl HAXOKICHHUS IPOU3BOIHON
' CYMMBI, IPOU3BEACHUS M YACTHOTO (DYHKITHIA
[IpumeHeHrne MNPOU3BOMHON K HCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 | oskctpemyMmbl. HaxoxxneHne HauOONIbIIEro U HaWMMEHBUIETO 3HaYeHUs (YHKIUU Ha
OTpe3Ke
[TprMeHeHne MPOU3BOIHOM JIJIsl HAXOXK/IEHUS! HAWITYUILEero peleHusl B MPUKIaIHbIX
4.5 | 3apmavax, [UIsl ONpENENIEHUs CKOPOCTH IIpolecca, 3aJaHHoro (opmysiaol win
rpadukom
4.6 | IlepBoobOpa3znas. Tabnuira mepBooOpa3HBIX
47 WuTerpan, ero reometpudeckuii U pusnueckuil cMbici. Belunciienne naTerpaia mno

dbopmyne Hetotona — JleliOnuna




IMPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpedOBaHMSI

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbI CpeHEro 00uero
oOpa3oBaHus

Bnagenue Meromamu 10Ka3aTesbCTB, AJITOPUTMAMH PEIICHUS 3a/ady;
yMeHHe (OpPMYyIUPOBATH W ONEPHPOBATH MOHATHIMH: OINpPEIC/ICHHE,
aKCHoOMa, Teopema, CJIEJCTBHE, CBOWCTBO, MPHU3HAK, TOKa3aTELCTBO,
paBHOCUJIbHBIE (hOopMyIIUPOBKY; IIPUMEHATD UX; yMEHUue
dbopMynmupoBaTh 00paTHOE W  MPOTHUBOIOJIOKHOE YTBEPIKICHHE,
NPUBOJUTh TPUMEPBl W  KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ
MaTeMaTH4YeCKOW WHAYKIMU; MPOBOJANTE IO0KA3aTEIbHbBIC PACCyIKICHHS
OpU  peIleHWH 3ajad, OICHHBATh JIOTHYECKYI0 MPaBHILHOCTh
paCCY)KI[eHHfI; YMCHUC ONCprupoOBaThH IIOHATUAMMU: MHOXECTBO,
MMOAMHOXKECTBO, OICpali Had MHOKCCTBAMH; YMCHUC HUCIIOJIb30BATH
TEOPETUKO-MHOXKECTBEHHBIM  ammapar [yl  ONHCAHUS  PEaibHBIX
IPOIIECCOB ¥ SIBJICHUI WM MpPU PEIICHHH 3a7a4, B TOM YHCIIE U3 JPYTUX
y4eOHBIX MTPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMU: Tpad, CBI3HbIIH
rpad, nepeBo, nWKI, Tpad HA IUIOCKOCTH; YMEHHUE 3aJaBaTh U
OTMCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIONB30BaTh Ipadbl MpU

pCICHUHA 3a1a4

YMeHue onepupoBaTh NOHITUSIMM: HAaTypalbHOE YHUCIIO, LIEJIO0€ YUCIIO,
CTENEHb C LIEJBbIM MT0Ka3aTeleM, KOPEHb HaTypalIbHON CTENEHH, CTENIEHDb
C palMOHANIBHBIM  IOKa3aTelleM, CTENEeHb C JEeHCTBUTEJIbHBIM
nokasarenemM, JorapudmMm 4YHMciIa, CHHYC, KOCHHYC U TaHI€HC
MPOU3BOJIBHOIO YHCIA, OCTAaTOK IO MOJAYJNIO, pallOHAIbHOE YHCIIO,
UPpPALMOHAJIPHOE  YWCJIO, MHOXXECTBA  HATypajbHBIX,  LEJIBIX,
palMOHANIbHBIX, JCHCTBUTEIBHBIX YMCEN; YMEHHE HCIOJIb30BaTh
MpU3HAKU JETUMOCTH, HAMMEHBIIUN OOIIMN JEeNUTeNb U HalMEHbIee
oOuiee KpaTHoe, alrOpUTM EBKiIMIA NP pelieHn: 3a1a4; 3HAKOMCTBO C
pPa3IUYHBIMU  MO3ULMOHHBIMM  CUCTEMAMHM  CUHUCJICHHS; yMEHHE

BBITIOJTHATH BBIYHMCICHUE 3HAUYCHUN M MPEeoOpa3OBaHUS BHIPAKEHUH CO




CTEMEeHsIMH U Jorapudmamu, npeodpazoBaHus APOOHO-pAIIMOHATBEHBIX
BBIpQXEHUI; YMEHHE ONEepPUpPOBaTh MOHATHSAMU: IOCIIEI0BATEIbLHOCTD,
apudMeTHIecKas nporpeccus, reoMeTpuueckass  Iporpeccus,
OecKOHEUHO YyObIBaroIlass TIeOMETpUYECKas IPOrpeccusi; yMEHue
3aJaBaTh  IOCIENOBAaTEIbHOCTH, B TOM 4YHCI€ C  IOMOIIBIO
pPeKyppeHTHbIX  (GOpMyJl;  YMEHHE  ONEepUpPOBATH  MOHATUSAMHU:
KOMIUIEKCHOE YHCII0, COMPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOIYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3amuch KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKass M anreOpandeckas); yMeTh
POU3BOJUTH apHU(PMETHUECKUE AECUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
OPUBOJUTH  TPUMEPHl  HWCIMOJB30BAaHUS  KOMIUJIEKCHBIX  YHCET;
ONEpUPOBATh MOHATUAMM: MaTpuma 2X2 u 3X3, omnpeneauTesib

MaTpPHIIbl, TEOMETPUUECKHUI CMBICIT OTIPEICTUTEIIS

YMeHne onepupoBaTh MOHATHSAMU: pallMOHAIbHBIE, UPPALUOHAIbHBIE,
NOKa3aTeNbHbIe, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHHS M HEPABEHCTBA, HMX CHUCTEMBl; YMEHHE OIEpUpPOBAThH
HOHSATHSMH: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW U HEPABEHCTB, PAaBHOCHJIBHOCTH
YPaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME pelarb YpaBHEHHS,
HEPAaBEHCTBA U CUCTEMBI C MOMOUIbIO DPA3NIMYHBIX MPUEMOB; pELIaTh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBbl C IapaMETPOM; IPHUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMbI JJI PELICHUS MAaTEeMaTUYECKHX

3a/lav 1 3a7ia4 U3 Pa3JIMIHbIX obnacrei HAYKHU U peaﬂLHOﬁ KHN3HU

YMeHue onepupoBaTh MOHATUAMHU: (DYHKIUSA, YETHOCTH (DYHKIUH,
NIEPUOIUYHOCTh (DYHKIIUH, OTPAaHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTH
byHKIMH, YKCTpeMyM (PYHKITMH, HaMOOIbIIIee U HAMMEHBIIIEE 3HAYCHUS
GYHKIMM Ha TPOMEXKYTKE, HEMpephIBHAS (QYHKIUS, aCHMIITOTHI
rpa¢puka (GyHKIMM, TepBas W BTOpas TNPOM3BOJAHAS (PYHKIUH,
reOMEeTPUYECKU M (PU3MUECKUI CMBICT MPOU3BOIHOM, epBOOOpa3Hasi,
OTPENEeNIEHHBIA MHTETpall; YMEHHUE HAXOJWUTh aCUMITOTHI Tpaduka
(YHKINU; YMEHHE BBIYHCIATH MPOU3BOIHBIC CYMMBI, MPOW3BEIACHUS,
YaCTHOTO W KOMITO3UIMH (DYHKIIHA, HAXOIUTHh YpaBHEHHE KacaTelbHOU
K rpaduky (QyHKIUHM; YMEHHE HAXOAUThH MPOU3BOAHBIC DJIEMEHTAPHBIX

(byHKHHﬁ; YMCHHUC HUCIIOJIB30BaTh MPOU3BOJHYIO JIA HCCICAOBAHUA




byHKIMI, HAXOAUTh HAaUOOJbIINE U HAUMEHBIINE 3HAYCHUS (PYHKIIHIA;
CTPOUTh TIpapMKM MHOTOYJIEHOB C HCIOJB30BAHMEM ammapara
MaTEeMaTUYeCKOr0 aHAJIKN3a; MPUMEHSTh TPOU3BOAHYIO ISl HAXOXKICHUS
HAaWJIy4ylIero  pelmieHuss B MPUKIAJHBIX, B  TOM  YHCIE
COLIMATTbHO-)KOHOMHUYECKUX W  (PU3MYECKUX  3aJadax; HaxOJIUTh
wiomanad u o0bEMBI (UTYp € TOMOINBIO HHTErpana; MPUBOIUTH
OpUMEphl ~ MAaTeMaTU4YeCKOr0  MOJCIHUPOBAHHMS  C  TOMOIIbIO

TG depeHIMATBHBIX YpaBHEHUN

VYMeHue onepupoBaTh MOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
byHKIUA, KOMIO3UIMS (QYHKUUHN, JTUHEWHAs (QYHKIMs, KBaapaTUyHas
GyHKIMSA, — pamMoHaNbHAs byHKIHA, CTEIIEHHAs byHKIMS,
TPUTrOHOMETpUYECKHE (YHKIMH, OOpaTHbE TPUTOHOMETPUUECKHE
(GyHKUIMHM, MOKa3aTeabHass W Jorapupmuueckas (QyHKIUH;, yMEHUE
CTPOUTH TpadUKU WM3YUYEHHBIX (YHKIHHA, BBIMOJIHATH MPeoOpa3oBaHUS
rpaukoB (QYHKIIHH, UCIIOJIB30BATh IPAPUKHU AJI U3YUEHHSI MPOLIECCOB
¥ 3aBUCHMOCTEH, TIPU PEIICHNH 33/1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peabHOM )KU3HU; BBIpaxkaTh (hOpMyJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIOJb30BaTh CBOMcTBa W Trpaduku GYHKUMHA Ui
peleHus] ypaBHEHUHM, HEPaBEHCTB U 33Ja4 ¢ lapaMeTpaMu; n300paxkaTh
Ha KOOPJAWMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMmenune peiiatb TCKCTOBBIC 3ada4dud pa3HbBIX THUIIOB (B TOM YHCJIC Ha
IMMPOLCHTHI, 10JIM U YaCTH, HA ABHUIKCHUC, pa60Ty, CTOUMOCTBb TOBApOB U
yCiyr, HaJIOTH, 3aa4YU 13 o0yactu YHOpaBJICHUA JIMYHBIMU U CEMEHHBIMH
q)HHchaMI/I); COCTAaBJIAAITh BBIPAXKCHUS, YPABHCHHSA, HCPABCHCTBA U HUX
CUCTEMBI 110 YCJIOBHIO 3aJadd, HUCCICAOBATH ITOJYUCHHOC PCIICHHUE U
OLICHUBATh HpaBI[OHO)IO6HOCTI> pPE3YIbTATOB; YMCHHEC MOJCIHNPOBATH
PCATBHBIC CUTYyAllMU Ha A3BIKC MATCMATHUKH, COCTABJIATH BBIPAXXCHUA,
YpaBHCHHUA, HCPABCHCTBA U HUX CHUCTCMbBI 110 YCJIOBHUIO 3a/a4vu,
HCCIICOOBATL IMOCTPOCHHLIC MOACIIM C HCIIOJB30BAHUCM allllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yabTaT

YMeHnue OIICpHUPOBATH NOHATUAMU: CPECAHECC apI/I(l)MeTI/I‘leCKOe, MCJHaHa,
HauOOJIbIIIEE nu HaMMCHBIICC 3HA4YCHMHA, pasMmax, JUCIICPCH,

CTaHAApPTHOC OTKIOHCHHUE YHUCIOBOI'O Ha6opa; YMCHHUEC HU3BJICKATD,




UHTEPIPETUPOBATh MH(OPMAIMIO, MPEACTABICHHYI0 B Ta0iunax, Ha
IuarpaMmax, rpagukax, OTpakarollylo CBOMCTBA peaJIbHBIX MPOLECCOB
W SIBIICHWH;, MPEJACTABIATh WH(GOPMAIMIO C TIOMOUIBIO TaOIUI] W
JMiarpaMM; HCCIIEJOBATh CTAaTHCTUYECKUE TaHHbIE, B TOM YHUCIIE C
OpUMEHEHHEM TrpadUYecKuxX MEeTOJOB U 3JEKTPOHHBIX CPEJICTB;
rpauuecKd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOIBIO

JIMarpaMM pacCEUBaHUs U JTUHEWMHOUN perpeccuun

YMeHHe OnepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOI'O COOBITHSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHWEM TIpapUuUEeCKUX METO/IOB; NMPUMEHSTh
(GOpMyIIBI CIOXKEHUS W YMHOXKEHHUSI BEPOSTHOCTEH, (GOopMyIiy MOITHOMN
BEpOSTHOCTH, (opmyny bepHymnu, kKomOuHaTOpHBIE (aKThl U
(GopMysbl; OLIEHMBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHUe
ONEpUPOBATh MOHATHAMU: Cily4yailHas BEJIM4YMHA, paclpeaciieHue
BEPOSITHOCTEM, MATEMAaTUYECKOE OKHUJAHUE, JUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIly4allHOH BeJIMYUHBI, (QYHKIHU paclpeieieHus U
IUVIOTHOCTA  PAaBHOMEPHOIO,  IIOKA3aT€IbHOTO W HOPMAJIBHOIO
pacnpeelieHui; yMEHHME  HCIOJIb30BATh  CBOMCTBA  M3YYEHHBIX
pacnpeleNneHni U pelIeHns 3a/1ad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH
OOJBIIMX YHCET, METOAbl BBIOOPOUHBIX HCCIIEIOBaHUM; yMeHUe
OPUBOJUTH TNPUMEPBl IPOSBIEHUS 3aKOHA OOJBIIMX YHUCET B
OPUPOAHBIX UM OOIIECTBEHHBIX SBJICHUAX; YMEHHME OIEPHpPOBATH
NOHATHAMM: COYETAHHME, IIEPECTAHOBKA, YHUCIO COYETAHHUH, YHUCIIO
IIEpEeCTaHOBOK; OMHOM HbrOTOHA; yMeHue NpUMEHATh KOMOMHATOPHBIE
(GakThl U pacCyXACHMs JUIsl peUIeHMs 3a]ay; OLICHUBATh BEPOSITHOCTU
peambHBIX  COOBITH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb H

UHTEPIPETUPOBATH MOTYYECHHBIA PE3yIbTaT

YMeHue onepupoBaTb NOHATUAMM: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJa, IUIOCKUM Yroil,
IBYTPaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAIOIIMECS IMPSIMBIE,
NapajuIeIbHOCTh U MEePIEHAUKYIISIPHOCT MPSIMBIX U MJIOCKOCTEH, Yroi
MEXy MPSIMBIMU, YTOJI MEXIY NPSIMOM U IIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU /10 IJIOCKOCTH, PACCTOSTHUE MEXKIY

MNpAMBIMH, PACCTOSAHHUC MCIKAY IUIOCKOCTAMH;, YMCHHC HUCIOJIL30BATH




OpU pelIeHUWH 3a7ad HM3ydeHHbIEe (DaKThl M TEOpEMbl IJIAHUMETPUHU;
yMEHHE OIIEHHBAaTh pa3Mephbl 0OBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTH
MaTeMaTUYeCKHEe MOJICTM C TOMOINBI0 TEOMETPUUYECKUX MOHSATUH U

BCJIMYHMH, pCIIATh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3aa4Yn

10

YMeHue onepupoBarh MOHATHUAMU: IUIOUIAAb QUTYpPBI, 00BEM (UTYPHI,
MHOTOTPaHHMK, NPAaBUIbHBIH MHOTOTPAaHHUK, CEYEHHNE MHOTOI'PAaHHUKA,
Ky0, mapajienenunes, MmpusMa, nupamuaa, QGurypa U MOBEPXHOCTb
BpallleHHs, LUIUHAP, KOHYC, mmap, cdepa, miomaas chepsl, miomanb
IOBEPXHOCTU NHUPAMUJIbI, MPU3MbI, KOHyCa, LWIMHIpPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNienuneaa, MupamMuabl, MPU3Mbl, IMIMHIPA,
KOHYyca, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCa M IWIMHIPA,
napajuleJbHblE OCH WJIM OCHOBAHMIO, CEUEHHWE Ilapa, IUIOCKOCTb,
Kacaromascss cdepbl, HWIMHApPA, KOHYyca; YMEHUE CTPOUTh CEUYCHHE
MHOT'OI'paHHMKA, U300pa)xkaTb MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpallleHUsl, MX CEYEHHUs, B TOM UHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE IPHUMEHSATh CBOWCTBA T'E€OMETPUYECKHX (Uryp,
CaMOCTOSTENIbHO (POPMYJIUPOBATH OMpENeNeHUs] H3y4daeMbIX (Guryp,
BBIJIBUT'aTh TUIIOTE€3bl O CBOMCTBAX M MPU3HAKAX TEOMETPUYECKHX
¢uryp, 0OOCHOBBIBaTb WJIM OIpPOBEpraTb HUX; YMEHHUE IPOBOAUTH
KJacCupuKanuoo GUryp Mo pa3IUyHbIM NpU3HAKaM, BBIIOJIHATh

HeO6XOI[I/IMBIe AOHNOJHHUTCIBHBIC ITIOCTPOCHUSA

11

YMeHne OomnepupoBaTh IOHATHUSMHU: JBIDKEHHE B IPOCTPAHCTBE,
napaieNbHbId ePEeHOC, CHMMETpPHUS Ha TIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMOA0OMS, TMOAOOHBIE (UTYPBI, YMEHUE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (UTYpPHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
Py PEUICHWH 3aJad; HaXOJWUTh T€OMETPHUYECKHE BEIUYMHBI (JTMHA,
yroj, IJomiaas, 00bEM) MpHU pPEUICHHH 33had M3 JIPYTUX Y4eOHBIX
NPEMETOB U U3 PEATbHOM KU3HHU; YMEHHE BBIYUCISTH TEOMETPUUYECKHE
BEJIMYMHBI (UIMHA, YTOJl, IUIOMIAAb, O0BEM, IJIOLWAAb MOBEPXHOCTH),
UCIIONIB3YSl M3y4eHHbIE (DOpPMYJIbl M METOIbI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH MMUPAMUIBI, TPU3MBI, KOHYCA, IIHJIMHAPA, TUIONIAh Chepsl;
00BEM Ky0a, MPSIMOYTOJIBHOTO TMapaUielienunea, MUPaMuIbl, PU3MBL,

OUJINHApA, KOHYCa, I[apa; YMCHHUC HAXOAWUTb OTHOUICHHC 00BEMOB




no00HBIX Uryp
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YMeHue  omnepupoBaTh  MOHATHSAMHU:  IPSIMOYTOJIbHAs ~ CHCTEMA
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, NPOU3BEIECHUE BEKTOpA HA YHCIIO, PA3JI0kKEHHE BEKTOpa IO
0asucy, CKaJsIpHOE IPOU3BEJECHHUE, BEKTOPHOE IPOU3BEJICHHE, YIoJl
MEXJly BEKTOpaMU; YMEHHUE UCII0JIb30BaTh BEKTOPHBIA U KOOPIUHATHBIN
METOA JUIsl pEeIIeHUs] TeOMETPUYECKHX 3a7lad U 3a4a4 JAPYTHX y4eOHBIX

npeamMeTOB

13

YMeHue BbIOMpaTh MOAXOMALIMH METOJX JUIsl PpELIeHUs 3a/laui;
NIOHMMAHHE 3HAYMMOCTM MAaTEMAaTUKH B W3Y4YCHMHM IPUPOJHBIX U
OOLIECTBEHHBIX IMPOLECCOB M  SBJICHHUI; yMEHHE pacrno3HaBaTh
IIPOSIBIICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE, YMEHHUE IPUBOJUTH
IIpUMEPBl  MAaTEMaTHYECKUX OTKPBITMM POCCUMCKOM UM  MHUPOBOU

MaTeMaTHIeCKOMn HAayKH




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATUKE

IIpoBepsieMblii 371eMeHT CO/IePKAHMS

Kon

1 Yucna v BBIYUCIEHUS

1.1 Hatypanbnble u nensie yncina. [Ipu3Haku 1enMMOCTH LEIBIX YHCET

12 Panyonanbnele uuciia. OOBIKHOBEHHBIE M JAECATUYHBIE JpPOOH, IPOLIEHTHI,
' OeCKOHEUHbIEe IEPUOIUIECKUE IPOOH

13 ApudpmeTnueckuii KOpEHb HaTypaJIbHON CTEIEHU. [HevictBus c
' apu(MeTHYECKUMH KOPHIMHU HaTypaibHOH cTeleHn

1.4 Crenenp ¢ nenbiM mokasareiaeMm. CTeneHb € palMOHAIBHBIM IOKA3aTEeIeM.
' CBoiicTBa cTENEHN

L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapU(Mbl

JleiicTBUTENbHBIC YUCTA. APUPMETHYCCKHE OMNEPANUUA C JCHCTBUTEIbLHBIMH
1.7 yucinaMu. [IpuOnk€HHbIE BBIYMCIECHUS, NpPaBUJIAa OKPYIJIEHUS, NPUKHIKA U
OLIEHKa pe3yJIbTaTa BHIYUCICHUI

1.8 [TpeoOpa3oBanue BHIPAKEHHIA

1.9 KommiekcHsle yncia
2 VYpaBHEHUsI 1 HEpPAaBEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHANIBHBIE YPaBHEHHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomeTpu4ecKkre ypaBHEHHUS

24 [Toka3zarenbHbIe U JOrapu(PpMUUECKHE YPAaBHEHHS

2.5 Hensie u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppauroHanbHble HEPABEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPAaBEHCTBA

2.8 TpuronomeTpruyecKkrue HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUs, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OTnpeaeauTenb MaTpUIIbI

3 OyHKIWH U TpaduKh
31 OynHkuus, cnocodsl 3ananus ¢pyakuun. ['padux Gynkmnuu. Bzaumuo obpatHbie
' bynkuun. Yétapie 1 HeuéTHBIC QyHKIMU. [leproandyeckue GyHKITMN
OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HaueHWH QyHkumu. Hymu ¢yHKnuu.
19 [TpoMexyTku 3HAKONMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH —(DYHKIIMH.
' MakcuMymbl 1 MUHUMYMBI GyHKIMH. HaunOonbliee u HauMeHblllee 3HAUYCHHE
GYHKIIUN Ha TPOMEKYTKE
13 Crenennas (QyHKLMS C HaTypaJbHBIM M I€JIbIM Toka3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHs n-0W CTENIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuueckas GyHKINHU, X CBOMCTBA U rpaduKu
16 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHkuuid. CpoiicTBa (YHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeabHOCTH, CIOCOOLI 3aaHUs TIOCIEI0BATENILHOCTEH
1.8 Apudmernueckass U reoMmerpuyeckas mnporpeccuu. DopMmyna  CIO0XHBIX
' IIPOLIEHTOB
4 Hauvana maTematuyeckoro anammsa
4.1 [TpousBonHas Gpynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NPOU3BOAHON K HCCIEAOBAHHUIO (YHKIUI HAa MOHOTOHHOCTH U
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