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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJjiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, MOCKOJbKY, € OJHOM
CTOPOHBI, OH 00€CcIIeYnBaeT MHCTPYMEHTANIbHYO 0a3y [Uld U3yUeHHs BCEX €CTECTBEHHO-HAYYHbIX
KypCOB, a C JPyToif CTOPOHBI, JOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIIEHUE 00YYarOIUXCS
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS WH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax naHHoro yudeOGHOro kypca oOyuarormuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHON HaykH, KOTOpas (GOpMyJIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYeCKOH Gopme.

VYueOHbIl Kypc anreOpbl U Hadyal MaTeMaTH4eCcKOro aHalM3a 3aKJIaJbIBaeT OCHOBY IS
YCIIELIHOT'O OBJIAJCHUs 3aKOHAMH (PU3HUKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHICHIMH
pPa3sBUTHSI SKOHOMHMKHM U OOIIECTBEHHOM XM3HM, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BATh WX JJI JalbHEHIIEro
00pa30oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKIMSAMH aareOpbl 1 MaTeMaTUYECKOI0 aHalIM3a pa3BUBAeT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPIKIEHHS C TIOMOLIbIO MHIYKIIUU
U PacCyX/IaTh JACTYKTHBHO, HCIOJIH30BaTh 000OIICHNE U KOHKPETH3AIHIO, a0CTparupoBaHue u
aHaJIOTHIo0, GOpMHUpPYET KpeaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xone um3yueHus yuyeOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOIO aHAIHU3a»
oOyyarolyecs: IMOJIy4aloT HOBBIM ONBIT peIleHHs] MPHUKIAIHBIX 3a7ad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MaTeMaTHYECKUX MOJIENEeH pealIbHbIX CUTYallUd, HWHTEPIPETALHUU IOJyYEHHBIX
pELIeHNH, 3HAaKOMSTCSI ¢ IPUMEPaMU MaTeMaTU4YECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc 00JamaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak 4yepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YEHHBIN pe3yibTar.

B ocnoBe meroauku o0ydeHusl anreOpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeKUT
JeSITeIbHOCTHBINA IPUHLUIT O0yUEHUSI.

B ctpykType yueOHOro Kypca «Anredpa u Hadyana MaTeMaTUYECKOrO aHalIN3a» BbIIACICHbI
CIIEYIOIINE COIEPKATENBHO-METOANYECKHE JMHUK: «Uucia U BbUUCICHUS, «DyHKIUM U
rpaduxmn», «YpaBHEHUs U HepaBeHCTBay», «Havyana MatemaTnueckoro aHanmsa», « MHOKeCTBa U
Joruka». Bce ocHOBHBIE cofiepKaTeIbHO-METOANUECKHE JIMHUN U3y4YaloTCsl Ha MPOTSKEHUH JBYX
JeT 00y4eHus: Ha ypOBHE cpe/lHero o0Iiero oopa3oBaHusi, €CTECTBEHHO JTOTMOJHSAS APYT Ipyra U
MOCTETNIEHHO HACHIIAsiCh HOBBIMH TeMaMM U pa3aenamu. JlaHHBIA y4eOHBIH Kypc sBIseTCS
MHTETPaTUBHBIM, TOCKOJBKY OObEIUHSAET B cebe colepiKaHne HECKOJIbKMX MaTeMaTHYeCKHUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUECKUN aHaIN3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas joruka u japyrue. [lo mMepe Toro kak obOydaromiuecs OBJaJleBalOT BcE Ooiee
MIMPOKMM MaTEeMaTUYeCKMM almapaToM, Yy HHX [OcJeloBaTelbHO (opMHUpyeTcs U
COBEpUIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYECKYI0 MOJIENb PEAJIbHONW CUTYyaIllH, IPUMEHSITh
3HAHUA, TOJy4YeHHbIE MPU MU3YYEHUH Y4YeOHOTro Kypca, IJs pEIIeHUsT CaMOCTOSATEIbHO
chopMyIMPOBAHHON MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HuCa 1 BBIYKCIICHUSD 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIIOJIb30BaHUA JIEHCTBUTENBHBIX YUCEN, KOTOPOE ObUIO HA4aTO Ha YPOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMAHUE YIEISETCS
(OopMHPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIUYMCIEHUH, BKIIOYAIONMX B ce0sl MCIOJIb30BaHUE
pa3nuYHBIX (OpPM 3amHMCH YHUCla, YMEHHE JelaTh MPHUKUAKY, BBINOJHATH NPUOIKEHHbIE
BBIUHMCIICHUSI, OLICHUBATh YHMCJIOBBIE BBIPAKEHUS, pabOTaTh C MaTeMaTHUYECKUMH KOHCTAHTAMHU.
3HaKOMbI€ 00YYarOIMMCs] MHOXKECTBA HAaTypaJIbHBIX, LIENbIX, PAIUOHAIBHBIX U I€HCTBUTENbHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YMceld. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(UYecKue 3aa4d M ONEpalyu: JIeJICHUE HaIeno,
ONEpUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJIBIX YUCEN, 0COOble CBOMCTBA PAl[MOHAIBHBIX U
UpPpalMOHATIBHBIX YUCENl, apU(PMETHUYECKHUE ONEPALINH, a TAKXKE U3BJICUCHHUE KOPHS HaTypaJbHON
CTEIIEHM Ha MHOXXECTBE KOMIUIEKCHBIX uucell. biaromapsi mociieqoBaTeIbHOMY PpacIIMpPEHUI0
Kpyra HCIOJIb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOYKHOCTSMM UX NPUMEHEHHUS Ul PELICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCS MPEACTaBIECHUE O €IMHCTBE MAaTEMATUKN KaK HAyKH U €€ pOoJIU B
HOCTPOCHUU MOJIeJIeH pealbHOI0 MUPA, IIUPOKO UCIOIb3YIOTCS 0000IIEHNE U KOHKPETH3aIHsL.

JIunus «YpaBHEHMsSI U HEPABEHCTBA» PEATU3YETCS] HA MPOTSKEHUU BCEro OOy4YEHHsS Ha
ypOBHE cpemHero oOmiero o0pa3oBaHUs, TOCKOJIBKY B KaXaoM pasaene lIporpammbl
IPEIYyCMOTPEHO peIIeHUe COOTBETCTBYIOLIMX 3aadu. B pe3ynbrare oOyuaromiyecs OBJIAJEBAIOT
pasIMYHBIMM ~ METOJAaMM  pELeHMs] palMOHAIbHBIX, HpPpAlMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
coJepkauiux napaMmerpsl. llogyueHHble yMEHHS HIMPOKO MCIONB3YIOTCA IMPHU HUCCIEI0BAHUU
(GYHKUIMI ¢ TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MTPUKIIAAHBIX 33]a4 U 3ajjad Ha HaXOX/IEHUE
HauOOJIBIINX U HAUMEHbLINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOIHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
PalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUHM, @ TAK)KE BbIPAXKCHUI,
coJepXkalux creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuana
OPOMCXOIUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOIO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PACCyKJI€HUH, pabOThl C CUMBOJbHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHHsI PAKTUUYECKUX U €CTECTBEHHO-
HaYYHBIX 3ajay, HarJISAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK S3bIKa HAYKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JPYTMMH JUHUSIMH y4eOHOT 0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T M1OCIIEJ0BATEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupmMuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIM, UX CBOMCTB U IpapUKOB, UCIOIb30BAHUE GYHKIUHN JIs peILICHUS
3a/1a4 U3 IpyruX y4eOHBIX MPEIMETOB U PEeaTbHON HKU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aQHAJIM30M, TaK U C pelIeHreM ypaBHEHHI 1 HepaBeHCTB. [Ipu aToM GosiblIoe BHUMAaHUE YAENsSeTCs
(bopMHpOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEXKIY pa3IMYHbIMU BETMUYUHAMH,
UCCIIeIOBaTh MOJMyYeHHble (DYHKIMH, CTPOUTH UX rpadukud. Martepuan 3Toil cojepkaTeabHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, O3BOJISIOIINX BhIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pazU4HON (hopMe: aHaTUTHUeCKOH, rpadudeckoil u cioBecHol. Ero uzyuenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI[1H, NCII0JIb30BAaHUIO aHAJIOT .

CopnepxarenpHas nuHus «Hagana maremMaTnyeckoro aHajan3ay» IMO3BOJISIET CYLIECTBEHHO
paciMpuTh KPYT KaK MaTeMaTUYECKUX, TaK M IPUKJIAHBIX 33714, TOCTYITHBIX 00y4JarouMcs, TaK
KaK y HUX MOSIBJIIETCS BO3MOXXHOCTb CTPOUTHh TPapUKH CIOXKHBIX (DYHKIUH, ONpenensiTh HX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u o0bEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas copaepkaTenbHas JIMHUSA OTKPHIBAET HOBBIE



BO3MOKHOCTH ITIOCTPOCHHS] MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYallui, IO3BOJISIET HAXOIUTh
Hawly4lllee pPEIICHUE B MPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-I)KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'O aHAJM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUN pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIOMINXCS pE3yNbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MAaTEMAaTHKH KaK HAayKd, U 00 uX
aBTOpax.

CopepxarenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKa» BKIIOYaeT B cels
3JIEMEHThl TEOPUM MHOXECTB U MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTUKW W IpeyiararoT Haumbosee
YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U €€ MPUIIOKEHUH, OHU
CBSI3bIBAIOT Pa3HbIC MAaTEMATUYECKHUE NUCLMIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTH OOydaroleMycs IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BaTh €0 JUIsl BEIPAXKEHUS CBOMX MbICIIeH. [IpyruM Ba)KHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEQyeT IPU3HaTh CBOMCTBEHHYIO €U CTpOrocTh
000CHOBaHHUI U CIIEZIOBAHUE OMPEAeNEHHBIM MTPaBHIaM TOCTPOCHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOMl JIOTUKU CHOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIILICHUS
00y4aroluxcsi, MO3BOJISIET UM CTPOUTh CBOM PACCY’KJIEHHUS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa v Hayalla MaTeMaTUYECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYECKOTO MOJICTTUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOEHUSI MOJIETIEN PEeabHBIX CUTYyalMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
amnmapara aiareOpbl U MaTeMaTHYeCKOro aHalW3a, WHTEPIPETAIlH TOJTYYEeHHBIX pPe3yJIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXAbId M3 PA3[elIOB MPOrPaMMBbl, MOCKOJIBKY BECh MaTepual
y4eOHOro Kypca IIMPOKO HCIONb3yeTcs A pelleHus NPUKIaAHBIX 3anad. [Ipu pemenun
peaIbHBIX MPAKTUYECKUX 33a4 00y4daroIrecs pa3BUBat0T HabJII0JaTeIbHOCTh, YMEHNE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBarhCs, UCIOIb30BaTh aHAIOTHI0, 0000IIaTh M KOHKPETU3UPOBAThH
npobinemy. JlearenpbHOCTh MO (HOPMHUPOBAHHIO HABBIKOB PEIIECHUS MPHUKIAJHBIX 3a/1a4
OopraHusyercs B IIpollecce M3Y4eHHs BceX TeM YydeOHOro kKkypca «Auredpa u Havaia
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha uzyuenue yuebHoro Kypca «Anredpa u Hayajla MaTeMaTUIECKOTO aHAJIN3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIeNIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie yncna. OOBIKHOBEHHBIE U JIECSTUYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMeTHueckue
OIEepalyy C JECUCTBUTEIBHBIMU 4YHCiIaMU. MOIyJb NEUCTBUTENBHOIO YHUCJIA M €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue moaxosuieit popmsl
3anMcy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs] TPAKTUYECKUX 3a/1a4 U [IPE/ICTaBICHUSI JaHHBIX.

ApudpmeTnuecknii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTa norapudma. [[eciTHIHbIC 1 HATypaTbHBIC JIOTAPUPMBL.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHUsI-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorousensl ¢ neiasiMu ko3¢ dunnenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanmonaneHble ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBaHue BbIpaKEHHM, COlepKaLIUX Jorapu(pMBbI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEHICHHUS JIOTAPUPMUUYECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmyinel. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenne cucreMm IJMHEWHBIX ypaBHEHUH. MaTpuia CHUCTEMBl JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro I€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJHBIX 337a4 C TOMOIIBIO CUCTEMBI JUHEUHBIX ypaBHEHUM. MccienoBanue moCTpOCHHOM
MOJIEH C MTOMOIIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKUX 3a4a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DyHKIUHN U TPaQUKH

@yHKuMsA, crnocoObl 3anaHus (QyHKuuu. B3aummuo oOpatble (yHkiuu. Kommosuiums
¢yukuuit. I'paduk pyHkuun. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKIHMA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKomocTossHCTBA. YETHble M Heu€THble QyHkuuu. llepmommueckue ¢ynkmmu. [TpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIIEIOBaHNUE U
MOCTPOCHUE UX IPaUKOB.

Crenennast GpyHKIMS ¢ HATypaJbHBIM M IENBIM TOKa3zarenem. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTemeHu Kak (PyHKIMU OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenpHas U Jorapudmuueckas GyHKIMH, UX CBOICTBa U rpaduku. Mcnoab3oBaHue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maremMaTH4eckoro anajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reoMeTrpuueckas mporpeccud. beckoHeuyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO yOBIBAIOLICH MeOMETPHUECKON MPOTPECCHU.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs3oBaHue MPOTrpeCcCuu Il pEUICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBable pyHKIIMU 1 UX cBOicTBa. To4YkHM pa3pbiBa. ACUMITOTHI TpaduKOB PYHKIIHUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToJl MHTEPBAJIOB sl peIIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIIU [Tl peIIeHus 3a1a4.

[lepBas u BTOpas npousBoHbie GyHKIMH. OnpeneneHne, reOMeTpUIECKUl U HU3HMIECKUit
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIHH.

[Tpou3sBoHbIE 311eMeHTapHBIX GYHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHSI, YACTHOTO U
KOMIO3UINH (YHKINH.

MHoxecTBa H JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXECTBAaMU U UX CBOMCTBa. J{narpammel Ditniepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara JJIs OINHUCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJILHBIE YPABHEHUS.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbabsie u 1mensle uucna. IlpumeHeHHMEe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3a1a4 B ETbIX YUCIIax.

KommiekcHple uymcna. AnreOpaumdeckas W TpUTOHOMETpuUueckas (opMbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMILUIEKCHOrO uucia. IIprMeHeHHe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (QU3MUECKuX H
F€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palllOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX YPABHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpaduku

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paduueckue MeTOIbI pelIeHUs ypaBHEHHUI U HEpaBEeHCTB. I'paduueckrie MeTo bl perieHus
3aJa4 ¢ napaMeTpamH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN O MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4ecKOro aHaJmu3a

[TpuMeHeHne MPOU3BOAHOM K UCCIEN0BAaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiod wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOoOpa3HbIX. [lepBooOpaszHbie 3IeMEHTapHBIX
¢bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belyucienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHrne wWHTErpana Uil HAXOXKJAEHUS IUIOWAAed IUIoCKuX ¢uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHHUE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYruX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W JESTENbHOCTbIO Y4YEHOrO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAst SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCy>KICHHM, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BHIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTJbIXA, peryJisipHas Gpu3nueckas akTHBHOCTH ),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3iuyHbIM cepam
MpOoPECCHOHAIBHON ACSITEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOM U €€ MPUIIOKECHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, IMOHUMAaHWE BIHUSHUS COLHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX Po0OIieM, OpueHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKPY KaroIlel cpe/ibl, INTAHUPOBAHKE TTOCTYIIKOB U OLEHKU
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPY KAIOIIEH CPEIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTHYeCKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

bazoBble Jjoruueckue JeiicTBUA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH MATEMaTHYECKHX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KJIacCU(PHUKALMU, OCHOBAaHUS Mg OOOOIIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOpPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHUAX, TMpemjiaraTb KPUTEPUH JUISl  BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO0, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOANINN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/ibCKue 1eHCTBUS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUIM HHCTPYMEHT MO3HAHUS, (OPMYyITUPOBAThH
BOIPOCHI, (DUKCUPYIOIIME MPOTUBOpPEUHE, MpPOOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBIICHUSMH, IIPOIIECCaMHU;

CaMOCTOSTENIbHO (hOpMyIHpOBaTH 0OOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIPOC U IS
pEIIeHUS 3a1a9H;

BEIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  DPA3JIUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBATh U HMHTEPIPETUPOBATH HMHQPOPMAIMIO PA3IHYHBIX BHIOB U  (QOpM
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUS

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/la41, KOMMCHTUPOBATH HOJIy‘-ICHHBIﬁ PE3YJIbTAT,

B X071 OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TE€MBbI, MPOOIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATH CBOH
CYXKICHHUS C CYXICHHSAMHU APYTHX YYaCTHHKOB JMANOra, OOHApy>KUBaTh Pa3lIMuue U CXOJCTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIIIICHUS € YUIETOM 3aa4 IPE3EHTAUN 1 0COOCHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3aJauyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUIEHUH ¢ yu€TOM HOBOM MH(pOpMaLHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpOIiecca U pe3yJIbTaTa pelieHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBUSIM, OOBACHATh NPUYUHBI JOCTHKEHUS
WIA HEJAOCTHXKEHMS pe3yJbTaTOB JEATENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
npUOOPETEHHOMY OTBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHMH y4yeOHBIX 3a/ady, NpPUHUMATh LEeJlNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXAATh
MIPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (00CykaAeHUsS, OOMEH MHEHUH, «MO3TOBHIE
HITYPMBI» ¥ HHBIE), BBITTOJIHATH CBOO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kjacce oOydaromuiics MOJYYUT CICAYIONIUE TMPEIMETHBIE
pe3yJbTaThl MO OTIENbHBIM TeMaM paboyeil mporpaMmsbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEUHAas MeprHogryecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELCHUs IPUKIIAAHBIX 331a4 U3 Pa3InYHbIX OTpaciei
3HAHUU U peajbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, TPABWIA OKPYTJICHHS, NMPHUKUAKY W OIEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJIHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAAIIYI0 (OpMY 3alHMCHU JAECHCTBUTEIbHBIX YUCEN IS PELIeHMs MPAaKTUYECKUX 3a1ady U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOHO ONEPUPOBAThH OHATHEM: apUPMETUUECKUN KOPEHb HATYPAJIbHOM CTENEHU;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: JIorapudM uMciaa, JECATUYHbIE U HATypajbHbIE
J0TapuQMBbI;

CBOOOJHO OMNEpPUPOBATH MOHATHSMH: CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHI€HC YHUCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCHHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YPABHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHHUS U yPaBHEHUS-CIIECTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3lUYHble METOJbl PELICHUs pPALMOHAIBHBIX U JIPOOHO-PAIIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHNS] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOM, MHOTOYJIEH C
LEeNBIMU K03((hUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTh JIeJIeHHE MHOTOWIEHA HA MHOTOWIEH
C ocTaTKoM, TeopeMy besy u reopeMy Buera s pemenuns 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEMHBIX YpaBHEHUH, MaTpHIia,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIE CUTYAallMH C IMOMOULIBIO CHUCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIEeI0BaTh IIOCTPOEHHBIE MOJEIW C MOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOYUYSHHBIN pe3ybTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMH JUIsl TpeoOpa30oBaHusl BRIPAKEHHI;

BBIMOJIHATh ~ MPEOOpa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIOrapu(pMOB i  NpeoOpa3oBaHusd  JIOTapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OMEpPUPOBATH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue  (opMynsl Ui npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHME, IPUMEHATh
HEo0Xo1uMBbIe (OPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh PpPEAIbHBIE CUTYallMd Ha S3bIKE aiareOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCJIOBUIO 3a/adyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QYHKIMH, KOMMIO3uUlMs (PYHKIUN, Tpaduk (GYHKIHUU, BBIIOJHATH 3JIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKIINM;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYJIM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO ONEpPUPOBATH MOHATUAMHU: YETHBIE M HEUETHbIC (DYHKIMHU, NEPUOIUYECKHE
(GYHKLIMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKUMH, MaKCUMyMbl M MHUHUMYMBbI (YHKIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasareseM, rpaduk CTeNeHHON (YHKIMU C HaTypaJlbHbIM M LIEJbIM IOKa3aTejeM, rpaduk
KOpHs N-0¥ CTeNneH! KaK (yHKLIUU 0OpaTHOM CTENEeHU C HaTypaJIbHbIM IIOKA3aTeIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: MOKa3zaTelbHas U Jorapugmuueckas QyHKLUUH, UX
CBO¥CTBa U IrpadMKu, UCIIOJIb30BaTh UX I'padUKH JUIsl peLICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIIMN YHNCIOBOTO apTryMEHTa,

UCMOJIb30BaTh Ipaduku (QYyHKIUH A7 MCCleT0BaHMUs MPOLECCOB M 3aBUCHUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMeTHyYecKass U reoMeTpudeckas Imporpeccus,
0eckoHeuHO yOBIBaroIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIIa CIOXKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE 11OCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHbIC (DYHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: TiepBas W BTOpas TPOM3BOJHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUH,

BBIYUCIISATH IPOU3BO/IHBIE CyMMBI, IPOU3BEIEHUS, YACTHOT'O U KOMIO3UIIUH JBYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX ()YHKITHIA;

UCTIOJTF30BaTh TE€OMETPUICCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEPAllU HaJl MHOKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUlsl ONMCAHUS PEAIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33aa4 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJiacce 0Oy4aroIIMiiCsl MOMYYUT CIEAYIOUIME MpPEAMETHBIC
pe3yJbTATHI MO OTJENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX M LENbIX YHCEN, UCIOJIb30BaTh NMPU3HaKU Aenumoctu nenslx yucesn, HOJ[ n HOK
HaATYpaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKInaa;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIO, 3alIMChIBATh HATYpaJIbHbIE YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHHS;

CBOOOZHO ONEPUPOBATh MOHSTUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSMHM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO OIEpPUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPHUMEHSTH
HE0O0XouMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOOJTHO OIEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEMN
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOTapu(MUUYECKUX YpaBHEHUH U
HEPaBEHCTB;

peliath palMoOHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEecCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLUE MOAYJIU U NTapaMETPBhI;

PUMEHSTH I'pauyecKue METO/IbI JUIsl peIlIeHUs] ypaBHEHUI U HEPaBEHCTB, a TaKXkKe 3a/1a4 ¢
rapamMeTpamu;

MOJENUPOBaTh pealbHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEI0BATh IIOCTPOCHHBIE MOECIIH
C MCIOJIb30BAaHUEM alllapara ajareopbl, MHTEPIPETUPOBAThH MOJyUYEHHBIH Pe3yJIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOJCTUPOBAHMS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoro aHajmsa:

UCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HCCIEAOBaHHUS (QYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJbllIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO Ul HAXO0XICHUS HAMIIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aadax, IS OINpENeTICHHs] CKOPOCTH U YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UK TPadUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHIATHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
JleriOnuna;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MAaTEeMaTHYECKOM MOJICIIMPOBAHUHM Ha MPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33a49M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
Xapakrtepa, CpeICTBAMHU MaTEMAaTHYECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

N HauMenoBanue
- Pa3aeioB U TeM

n/n

NPOrpaMmblI

KoanuecTBo 4acoB

Kourpoububle IIpakTHyeckue

B
cero padoThI padoThI

JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3gen 1. MHo:KecTBO 1eHCTBUTEJILHBIX Yncea. MHOro4JeHbI.

PannonanabHbIe YPaBHCHHUA U HEPABCHCTBA. CucreMbl JJHHEHHBIX

YPaBHeHUil

MHOXeCTBO, orepauu
HaJI MHOXKECTBAMHU U UX
CBOICTBa

Juarpammsbl Diinepa-
Benna

https://resh.edu.ru/subject/lesson/5100/start/326934/

[IpuMeHeHne TeopeTUKO-
MHOECTBEHHOI'O
anmapara s peleHus
3a1a4

4-5

ParmonanbsHbie yncna.
OOBIKHOBEHHBIC U
JeCSITUUHbIE TpOo0OH,
MPOIICHTHI, OECKOHEUHBIE
MepHOANYECcKHe Ipoou

6-7

[Ipumenenue apobeii u
IIPOLIEHTOB IS PEIIEHUA
MPUKJIAIHBIX 3a1a4



https://resh.edu.ru/subject/lesson/5100/start/326934/

JlelicTBUTEIbHBIC YUCIIA.
Pammonanpubeie u
HWppalMOHAIIbHBIC YKCIia

Apudmernueckue
OTepalnH C
JEHCTBUTEIILHBIMHU
YHCIaMU

10

11

12-
14

15

16

17-
18

Mopnynp JENCTBUTEIBLHOTO
YHUCIIA U €0 CBOMCTBA

[TpubmmxEHHBIC
BBIUHCIICHHUS], TPaBUIIA
OKpYTJICHUS, TPUKUJIKA U
OIICHKA pe3yibTaTa
BBIYMCIICHU I

OCHOBHBIE METOJIbI
pelIeHus UeNbIX U
JIPOOHO-PalMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

MHoOrou4jieHsl OT OJJHOH
nepeMeHHou. Jlenenue
MHOTOYJICHA Ha
MHOT'OYJIEH C OCTATKOM.
Teopema be3y

MHOTrOoUJIeHBI C IEeTBIMH
KodhuUIIeHTaMH.
Teopema Buera

Pemenne cucrem
JIMHEUHBIX YpaBHEHUN




19

20

21

Marpuna cucremsl
JIMHEHHBIX YPAaBHEHUH.
Onpenenurens MaTPULbI
2%2, ero reoMeTpUIECKU
CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurenb MaTPUIBI
2%2, ero reoMeTpUIECKU
CMBICJ U CBOMCTBA;
BBIUHCJICHHUE €r0 3HAYCHUS

IIpumeHeHue
OIIpEACTIUTEINS IS
pELIEHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22-
23

Pemrenne npukitagHbIx
3aJ1a4 ¢ IOMOUIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUH

24

KonTponsHas pabora:
"PannonanbHble
yYpaBHEHHS U
HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUH"

25

Hroro no pasageay:

Pasnen 2. @ynkuun u rpaguku. CreneHHass pyHKIHA C HeJIbIM

nmoxasarejiemM
DyHKIUSA, CTTOCOOBI
3aaHus QyHKIUH.
B3aumHo obpaTHbBIE

24

1

https://resh.edu.ru/subject/lesson/5175/start/326685/



https://resh.edu.ru/subject/lesson/5175/start/326685/

¢bynakuu. Kommosunus
byHKIMI

26

I'padux Gpynkumu.
DnemMeHTapHbIe
npeoOpa3oBaHUs
rpaduKoB QpyHKIHIA

27

OO6nactb onpeneneHus 1
MHOECTBO 3HAYCHUN
¢bysakuuu. Hymu ¢pynknmu.
[IpomexyTku 3HaK
ITIOCTOSIHCTBA

28

UYéETHble U HEYETHBIC
GbyHKIHN.
[Tepuonnueckue
¢bysakuuu. [IpoMexyTKu
MOHOTOHHOCTH (DyHKITHH

29

Makcumymsl U
MUHUMYMBI (QYHKIUH.
Haubonbiiee u
HauMEHbIIIee 3HaUEeHUE
(GyHKIIMU Ha IPOMEKYTKE

30

31-
32

JIuneitnas, KBapaTudHast
1 ApoOHO-TMHENHAas
byHKIII

OnemeHTapHOe
HCCIIEJOBaHNE U
MOCTPOEHUE I'paUKOB
3TUX QyHKUIUH




CreneHsn ¢ 1EIBIM

33-
34 nokasareneM. bruaom 2
HeroTona
Crenennast GyHKLUS C
35 HATYpaJIbHBIM U I[EIIBIM 1
nokasaresnem. E€ cBolicTBa
U rpaduk
Konrponsnas pabora:
36 "Crenennas ¢pynkuus. Eé 1
cBoMcTBa U rpaduk"
Hroro no pazaeny: 12 1
Paznen 3. Apupmerndeckuii KopeHb N-oii crenenn. UppanuoHaibHbie https://resh.edu.ru/subject/lesson/5498/start/272542/
YPaBHeHUs
37. Apudmernuecknii KOpeHb
38 HaTypanuI)HOﬁ CTENEHU U 2
€ro CBOICTBa
[IpeobpazoBanus
39- YHCJIOBBIX BBIPAXKECHUH, 3
41 coJiepKallnX CTENEH! U
KOpHH
WppanmonansHblie
49- ypaBHeHUs. OCHOBHBIE
44 METO/bI peIIeHus 3
HppaIOHATEHBIX
YpaBHEHUI
45- PaBHOCHIIbHBIE TIEPEXO/IBI 4
48 B PELLIEHUU



https://resh.edu.ru/subject/lesson/5498/start/272542/

HppAILMOHATIBHBIX
YpaBHEHUI

CaoiicTBa 1 rpauK KOpHs
N-0# CTEIIEHU KaK

gg- ¢byHKIMM 00paTHOM 2
CTETIEHH C HATyPaJbHBIM
rokaszaresem
Konrponsnas pabora:

"CBoiicTBa u rpaduk

o1 KOpHs N-OM CTEIEHHN. 1
Hppaumnonansusie
ypaBHeHuUs"

HToro no pazneny: 15 1
Paznen 4. Iloka3zatenbuas pynkuus. [lokazaTeabHble ypaBHeHUsI https://resh.edu.ru/subject/lesson/3841/start/225573/

59. Crenenb ¢ palliOHATBHBIM

54 HOKilBaTeJ'IeM u eé 3
CBOMCTBa

55 [TokazarenpHast QyHKIIHS, 1
e€ cBolicTBa U rpapuk

56. Hcnonb3oBanue rpaduka

57 GYHKITUY 715 pelIeHus 2
ypaBHEHUH
ITokaszaTenbHbIe

5g. ypaBHeHUs. OCHOBHBIE

50 METObI peIIeHUs 3

[IOKa3aTEeNIbHBIX
ypaBHEHUH



https://resh.edu.ru/subject/lesson/3841/start/225573/

Konrponsnas pabora:
"[loka3arenpHas

61 1
¢bynkuus. [lokazaTenbHble
ypaBHEHUA"

Hroro no pazneny: 10 1

Paspex 3. Jorapumirieckast yukims. Jlorapupmirieciie https://resh.edu.ru/subject/lesson/3834/start/198687/
YPaBHEeHHUA

62- Jlorapudm yucna.

. 3

64 CsoiicTBa norapugma

65- JlecsiTuuHBIC U )

66 HaTypaJbHbIE JIOTapU (MBI

67- [IpeobpaszoBanue

69 BBIpXKXEHUH, COIepKAIIUX 3
norapupmsbl

70- Jlorapudmuueckas

71 ¢byHKIMSA, €€ CBOICTBA U 2
rpaduk

79- Hcnonp3oBanue rpagduka

73 (GYHKIHU 715 peIIeHust 2
ypaBHEHUH
Jlorapudmuueckue

74- ypaBHeHUs. OCHOBHBIE

76 METOBI peIICHUS 3
JorapupMHUUECKUX
ypaBHEHUH

77- PaBHOCHIIBHBIE TTEPEXO/BI 5

78 B PEUICHUA



https://resh.edu.ru/subject/lesson/3834/start/198687/

JorapupMUIECKIX
YpaBHEHUI

Konrponsnas padora:

"Jlorapudmuueckas
79 byHKIHA. 1
Jlorapudmudaeckue
ypaBHEHUA"
Hroro no pazneny: 18 1
Pa3zjen 6. TpuronoMerpuveckue BoIPaKeHUs M yPaBHEHUsI https://resh.edu.ru/subject/lesson/6314/start/199928/
80- CuHyc, KOCHHYC, TaHI'€HC
81 ¥ KOTaHTE€HC YHCIIOBOTO 2
apryMeHTa
89. ApKCHHYC, apKKOCUHYC U
83 ApPKTaHT'€HC YHCIIOBOTO 2
apryMeHTa
TpuronomeTpuueckas
OKPYXHOCTb,
84- onpeerIeHue 9
85 TPUTOHOMETPHUYECKUX
(GyHKIUH YHCI0BOTO
apryMeHTa
86- OcHoBHbIE
89 TPUTOHOMETPHYECKHE 4
(bopMyIIbI
90- [IpeoOpa3zoBanue
03 TPUTOHOMETPHYECKHUX 4

BBIPAKECHUI



https://resh.edu.ru/subject/lesson/6314/start/199928/

94-
100

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

101

Konrponsnas pabora:
"TpUroHOMEeTpHUUYECKHE
BBIPOKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHUA"

Hroro no pasageay:

22

1

Paspen 7. IlocnenoBareibHOCTH U IPOTPECCHHA

https://resh.edu.ru/subject/lesson/5223/start/326717/

102

IlocnemoBaTeabHOCTH,
CITIOCOOBI 3aaHUS
MOCJIC0BATEILHOCTEH.
Metoa MaTeMaTH4YECKOM
WHIYKIHH

103

MOHOTOHHBIE K
OTpaHUYCHHBIC
IIOCIIEJOBATEIIFHOCTH.
Hcropus ananusa
OCCKOHEYHO MalIbIX

104

Apudpmernueckast
nporpeccus

105

106

I'eomerpuyeckas
nporpeccus
beckoneuno yOsIBaromas

reoMeTpuIecKast
nporpeccus



https://resh.edu.ru/subject/lesson/5223/start/326717/

Cymma OecKoHEYHO

107 yOBIBaroIIei ) 1
reOMeTpPUUYECKOM
MIPOrpeccuu
JIuHenHbIi
108- 9KCITOHCHIIMATLHBINA POCT. )
109 Yucno e. Dopmyna
CJIOKHBIX MPOLIEHTOB
Hcnons3oBanue
110 MIPOTPECCUU /ISl PEIICHUS 1
peanbHBIX 331249
MIPUKJIAIHOTO XapaKTepa
KonTponbHas padora:
111 "ITocieqoBaTeIbHOCTH 1 1
nporpeccun’
HTroro no paspeny: 10 1
Paznen 8. HenmpepobiBuble pynkuuu. [lpousBognas
112 Henpe}zHBHLIe byHKIMH U 1
WX CBOWCTBa
Touka paspsiBa.
113 AcumnrToTsl rpadukoB 1
byHKIHMI
114- CaoiicTBa QyHKIUI 9
115 HENPEPBIBHBIX HAa OTPE3KE
116- Metoa UHTEpPBAJIOB IS 3
118 pelIeHNs HEPABEHCTB




[IpuMeHeHnEe CBOWCTB

119- .
120 HETIPEPBIBHBIX (YHKIIHHA 2
JUIS pellieHus 3a/1a4
121 IlepBas u BTOpas 1
MIPOU3BOIHBIEC (DYHKIIUU
Onpenenenue,
122 T€OMETPUUYECKHUIA CMBICIT 1
MPOU3BOIHOMN
Onpenenenue,
123 (bU3UYECKU CMBICIT 1
MPOU3BOIHOM
124- VYpaBHeHHE KacaTenbHOU K
2
125 rpaduky GyHKIUU
126- [IpousBonHbIe
. 2
127 AIIEMEHTAPHBIX (QYHKIUN
128- [IpousBoHAS CYMMBI,
130 MIPOU3BEICHHUSI, YACTHOTO 3
Y KOMOO3UIHNH (DyHKINH
131 'II<0HTpOJ'II)Ha$I pabora: 1
[IpousBognas"
HToro no pazaeny: 20 1
Pa3nen 9. [loBTopenne, 06001eHHe, CHCTEeMATH3AIMS 3HAHUIA https://resh.edu.ru/subject/lesson/5138/main/200456/
[ToBTOpenue, o6o0mEH e,
132 CHCTEMATH3AINS 3HAHWIA: 1
"VpaBHenus"
[ToBTOpenue, 060061IeHNE,
133 CHCTEMATH3AINS 3HAHWIA: 1

"OyHkIIn"



https://resh.edu.ru/subject/lesson/5138/main/200456/

134- Hrorosast KOHTpOJIbHAS

2
135 paborta
136 [ToBTOpeHME, 0606HICHIfe, 1
crcTeMaTH3allus 3HaHU
HToro no pazneny: 5 2
BIIEE KOJIMYECTB
OB o1 CTBO 136 10

YACOB 11O TPOI'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
(ungposbie)
Nen/m  HaumeHoBaHMe pa3/iejioB M TeM NPOTrPAMMBbI Konrpoabusie IIpakTHueckue
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypen
Paznea 1. UccienoBanue pyHKumii ¢ NOMOIIBLIO IPOU3BOIHOM
1.6 [IpuMeHeHne npou3BOIHOMN K UCCIIETOBAHUIO 6
(GyHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
712 Haxoxnenne HanOOJIbIIEr0 U HANMEHBIIIETO 6
i 3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpE3Ke
13-14 [IpumeneHne npou3BOTHOM 1Sl HAXO0XKACHUS 2
HaWTYYILEro peleHus B IPUKIaTHBIX 3a7a4ax
[IpumeneHnne npou3BOHOM ISl OIIPEACIICHUS
15-16 CKOPOCTH M YCKOPEHUS TpoIiecca, 3aJaHHOTO 2
dhopmynoit wim rpagukom
17-19 Kommnosurus ¢yHkimit 3
20-21 ['eomerpuueckue 0O6pas3sl ypaBHEHUN Ha 9
i KOOPJAMHATHOM INIOCKOCTH
29 KonTponbnas padora: "UccnenoBanue 1
(GyHKIUHI C TOMOIIBIO TPOU3BOIHON"
Hroro no paspeny: 22 1
Pasnen 2. [lepBooOpa3Hasi u uHTErpaa
93 [TepBooOpasHasi, 0CHOBHOE CBOHCTBO 1
NEepPBOOOPA3HBIX
94.5 [IepBoobOpazHble 35eMeHTapHbIX QYHKIUH. 5
i [IpaBuiia HaX0XKIEHUS IEPBOOOPAZHBIX
26 Wurerpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1




Brruucnenue onpenenéHHoro MHTerpaia 1o

21-28 dhopmyne HeroTona-JleiioHua 2
29 [TpumeHeHne UHTErpaia A1l HaXOXKACHUS 1
TUTOIIAICH TUIOCKUX QUTYP
30 [IpuMeHeHMe UHTErpana A HaXOXKAECHUS 1
00bEMOB reOMETPUUYECKHX Tell
31-32 [Tpumeps! pemennii quddepeHraIbLHbIX 5
ypaBHEHHH
MareMaTHueCcKOe MOJICIIUPOBAHUE PEATTbHBIX
33 MIPOIIECCOB ¢ MOMOIIBIO AU epeHnnanbHbIX 1
YpaBHEHUU
34 Konrponbnas padota: "[lepBooOpazHas u 1
uHTerpan"
Hroro no pazneny: 12 1
Paznea 3. I'paduxku Tpuronomerpnyecknx pynkuuii. Tpuronomerpuyeckne HepaBeHCTBA
35.39 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U 5
rpaduxu
OT60p KOpHEHN TPUTOHOMETPUUECKUX
40-43 YPaBHEHM C TOMOIIbIO TPUTOHOMETPUYECKON 4
OKPY>KHOCTH
44-47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 4
KonrtponsHas padora: "I'paduku
48 TPUTOHOMETPHUYECKUX (DYHKIIUH. 1
Tpuronomerpuueckrue HepaBeHCTBA"
Hroro no pasageny: 14 1
Pasnen 4. UppaunonaabHble, NOKa3aTeJbHbIe H JIOTapuGMIYecKHe HEPABEHCTBA
49-52 OCHOBHBIE METOJIBI PEIICHUS TOKA3aTEIbHBIX 4

HEpPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

53-56 4
Jorapu(MUUECKUX HEPABEHCTB
57.60 OCHOBHBIE METO/IbI PELICHHS HPPAITHOHAIBHBIX 4
HEPaBEHCTB
61-62 I'padmueckue MeToabl pemeHus 5
) UppalMOHATIBHBIX YPaBHEHUI
63-64 I'paduueckue METObI PELICHHUS 5
MOKa3aTeIbHbIX HEPABEHCTB
65-67 I'paduueckue METOIbI pELICHNUS 3
) norapuMUIECKUX HEPABEHCTB
I'padmyeckue MeToabl pemeHus
68-71 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX 4
HEPaBEHCTB
KonTponbnas padora: "UppannonanbHele,
72 MOKa3aTeIbHBIC U JJOTaPU(PMUUECKUEC 1
HepaBeHCTBA"
Hroro no paszneny: 24
Pasnen 5. KommiiekcHbie ynciia
KommiekcHele uncna. AnreOpandeckas u
73-74 TPUTOHOMETpHUEcKast (popMbI 3arucu 2
KOMIIJIEKCHOTO YHCIIa
Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH
75-76 2
YHCIaMA
77.78 N300parkeHre KOMIUIEKCHBIX YUCEN Ha )
) KOOP/AMHATHOH MJIOCKOCTH
79-80 ®opmyna Myaspa. Kopau nN-oit ctenenu u3 5

KOMIIJICKCHOT'O YHCJia




81 [TpumMeHeHne KOMIUIEKCHBIX YHCEeN IS 1
penieHus: pU3NYECKUX U reOMETPUIECKUX 33124
82 Konrtponsnas padora: "KommiekcHsie uncna" 1
HToro no pazneny: 10 1
Pa3gen 6. HatypajibHble M 1eJible YHCIa
83-84 HarypanbHble u 1ienpie yucia 2
[TpuMeHeHne TPU3HAKOB JIETUMOCTH IEITBIX
85-86 2
qHCcen
87.88 [TpumMeHeHre TPU3HAKOB ICIUMOCTH LEITBIX 5
yucen: HOJl u HOK
89-90 [TpumMeHeHre TPU3HAKOB ICIUMOCTH LEITBIX 5
YHCEII: OCTATKH 110 MOJIYJTIO
[TpuMeHeHre TPU3HAKOB IETUMOCTH IIEITBIX
91 qrcen: anropuT™ EBKimIa [UIst pemeHns 3a1a4q 1
B IIEJIBIX YUCIIaX
92 KontponbHas padora: "Teopus uensix uncen" 1
Hroro no paspeny: 10 1
Pa3gen 7. CucreMbl panMoOHAIbHBIX, HPPALMOHAIbHBIX MOKA3aTeJIbHBIX H JIOTApU(PMHUYECKUX YPABHEHU
93-94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA. )
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS
95 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U 1
COBOKYITHOCTEH palMOHAIBHBIX YPaBHEHUH
96 OCHOBHBIE METO/IbI PELICHHS CUCTEM U 1
COBOKYITHOCTEH MPPAIMOHATBHBIX YPaBHEHUH
97-98 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U 5
COBOKYITHOCTEH MOKa3aTeJIbHBIX YPaBHEHUH




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

99-100 . . 2
COBOKYITHOCTEH JIOrapu()MUYECKUX YpaBHEHUI
[TpumMeHeHre HEPAaBEHCTB K PEILICHHIO

101-103 MaTeMaTj/IquKI/IX 3a1a4 U 32111aq U3 PA3TUYHBIX 3
o0JacTeil HayKH U pealbHOM KU3HH,

MHTEPIpPETAINs MOJYyYSHHBIX Pe3yJIbTaTOB
Kontposbnas pabdora: "Cuctemsl

104 panoHaTbHBIX, UPPALIMOHATIBHBIX 1
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUN"

Hroro no pazaeny: 12
Pasnen 8. 3axaum ¢ napamerpamu

105 PanmonansHble ypaBHEHHS ¢ TapaMeTpaMu 1

106 ParnmonanbHbie HEpaBEHCTBA C MapaMeTpaMu

107 PannoHanpHbIE CHCTEMBI € TapaMETPAMU 1

108 HppaunoHansHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppanmroHanbHbIe CHCTEMBI C TapaMeTpaMu 1

110 IToka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 ITokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudpmmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmuueckue cucTeMbl ¢ apaMeTpamu 1

114 Tpuronomerpuveckne ypaBHEHUS C 1

napameTpamu




TpuroHnomeTpruyeckue HEpaBEHCTBA C

115 1
napameTpamu
116 TpuronomeTpuuecKkre CUCTEMBI € ITapaMeTpamMu 1
[Toctpoenue u uccieoBaHre MaTEMaTUYECKUX
117-119  mopnenelt pealbHBIX CUTYaIIUH C TIOMOIIIBIO 3
CHCTEM ypaBHEHHUU C mapaMeTpaMu
120 KonTponbHas pabora: "3anaun ¢ mapamerpamu” 1
Hroro no pazaeny: 16 1
Paznen 9. [loBTopenue, 06001meHue, cHCTEMATH3ALMS 3HAHU I
121-122 HOBTOPG'I'-II/IG, 06o6m¢':'1{1/1e, CUCTEeMaTH3aIHs )
3HaHuU: "YpaBHEHUA
123 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuil: "YpaBHeHus. CucreMbl ypaBHEHH"
124-126 HOBTOPeiIHe, 0606111er1€, CUCTEMAaTH3AIIH 3
3HaHui: "HepaBeHcTBa
127-129 HOBToPe'I:II/Ie, 0000111eHHE, (.:‘I/ICTeMaTI/IBaI_[I/'I'}I 3
sHanuid: "TIpon3BoaHas u e€ mpuMeHeHNe
130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "MHTerpan u ero npumeHenue"
131-133 HOBTO})G?HG, 06061116Hne, CHCTEMAaTHU3aLIUs 3
3HaHui: "OyHKIHA
134-135  HroroBast KOHTpOJIbHAs paboTa 2
136 HOBTOPeHI/Ie, 000011IeHHE, CUCTEMATH3AIUS 1
3HAHUU
HToro mo pazaeny: 16 2
OBHIEE KOJIMYECTBO YACOB 11O 136 10

IMPOI'PAMME
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