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INOACHUTEJIBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIIAETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEero o0Iiero oopa3oBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCreunBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JpYrOd CTOPOHBI,
dbopMHpYET JIOTHYECKOE W a0CTPAKTHOE MBINIJICHUE O0YJArOIINXCSl Ha YPOBHE,
HEOOXOUMOM [IJIi OCBOEHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, WCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCHMIUIMH. B pamkax JnaHHOro y4eOHOro Kypca
oOy4JaronIuecs: OBJIAZIEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOW HAYyKH,
KoTopasi GopMyIMPYyET CBOU JOCTHKEHHUS B MAaTEMAaTUYECKOM opme.

VY4eOHblll Kypc anreOpbl M HayaJl MaTEMaTUYECKOTO aHau3a 3aKJIabIBAeT
OCHOBY JUI1 YCHEIIHOTO OBJAJCHHS 3aKOHAMU (DU3UKU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMH pa3BUTHS DKOHOMHKHA U OOIIECTBEHHOMN
KU3HU, TIO3BOJIAET OPUEHTUPOBATHCS B  COBPEMEHHBIX HUPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJIb30BATh UX I JAIbHEHIIEro
oOpa3oBaHMsI U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU ~ aireopbl |
MaTeMaTUYECKOr0 aHajdu3a pa3BUBAET yMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBaTh YTBEPKACHUS C MOMOIIBIO WHIYKIIUU
U paccyXJIaTh JAEIyKTUBHO, HCIIOJIb30BaTh O0OOIIEHHWE M KOHKPETU3ALMIO,
a0bCTparupoBaHue M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone uzydyenus yueOHoro kypca «AnreOpa v Hayajga MaTeMaTH4eCKOro
aHanau3a» 00ydYaroluecs MoJy4aloT HOBBIM OMNBIT pelIEHUs] MPUKIAIHbIX 3324,
CaMOCTOSITENIbHOTO ~ MOCTPOEHUS  MAaTeMaTUYECKUX  MOJIENIed  peajbHbIX
CUTyalluid, THTEPIPETAMU MOJIYYEHHBIX PEUICHUW, 3HAKOMATCS C MPUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUHYECKUMHU OTKPBITUSIMUA U UX aBTOPAMH.

VYueOHsbIit kKypc 00J1a71aeT 3HAUUTEIIbHBIM BOCIIUTATEIHLHBIM MTOTEHIIMAJIOM,
KOTOPBIN peaqu3yeTcss Kak dYepe3 Y4YeOHbId MaTepHall, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4yepe3 crnenudpuKy ydeOHOou
NEeATEeIbHOCTH, TpeOyIome MNpoAoDKUTETbHON KOHILEHTPAIlMM BHUMAaHMSI,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTHM 3a MOJYYEHHBIH
pe3ynbTar.

B ochoBe meromuku o0ydeHusi anreOpe M HadyajaM MaTE€MaTH4YeCKOTro
aHaIN3a JCKUT JeATeILHOCTHBINA TPUHITUI O0yUCHHUS.

B crpykType yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTH4YeCKOro
aHalM3a» BBIJEICHBl CIEAYIOUIME COJAEPKATEIbHO-METOIMYECKUE JIMHUU:
«Yucna wu BorumcneHus», «DyHkumu u  rpadukny, «YpaBHEHHUS W
HepaBeHCTBa», «Hauana MaremaTuyeckoro aHanu3a», « MHOKECTBA U JIOTHKA.



Bce ocHOBHbIE  COJEp)KAaTENbHO-METOJUYECKHE JIMHUM HM3y4daloTcsd Ha
NPOTSHKEHUH JBYX JIET OOy4YeHUs Ha ypOBHE CpPEAHEro oOIIero odpa3oBaHu,
€CTECTBEHHO JOTOJIHAS IPYT APYyra U MOCTEIIEHHO HACHIIAsiCh HOBBIMU TEMaMHU
U pasznenamu. [laHHBIA yuyeOHBIH Kypc SBISETCS MHTETPATHUBHBIM, IOCKOJIBKY
o0beIMHAET B ce0e COJIEp)KaHHWE HECKOJIBKUX MAaTEMaTH4EeCKUX TUCLUILUINH,
TakKUX Kak anredpa, TPUTOHOMETpHUs, MaTeMaTHMYECKUW aHalu3, Teopus
MHOXKECTB, MaTeMmMaTHueckass Jioruka u gapyrue. Ilo mMepe Toro kak
oOyuaroluecs: OBIaIeBaOT BCE OoJiee NIMPOKUM MaTEeMaTHYECKUM ammmapaToM,
y HHUX IOCJIEI0BATENbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTHUYECKyl0 MOJEIb peajbHOM CHUTyallud, [PUMEHATh 3HaHUf,
MOJIy4Y€HHBIE MPU H3yYEHUU Y4EOHOTrO Kypca, Ui PEHICHHUS CaMOCTOSATEIbHO
chopMyIMPOBAHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHo-MeTOoMYecKass  JUHUS  «Yucia U BBIUKCICHUSD
3aBepuIaeT (HOpMHPOBAHUE HABBIKOB MCIOJB30BaHUS JEUCTBUTEIBHBIX UYUCEN,
KOTOpO€ ObUIO HAaYaTO Ha YPOBHE OCHOBHOrO 001Iero oOpazosanus. Ha ypoBHe
cpenHero oOuero oopaszoBaHusi 0co00€ BHUMaHUE yAenaeTcss (OPMHUPOBAHUIO
HaBBIKOB PAallMOHAJIBHBIX BBIYMCIICHUM, BKIIOYAIOMIMX B CE0S MCIOJB30BaHUE
pa3auuHbIX (OpM 3amUCH YUCIa, YMEHHE JeJaTb NPUKUIKY, BBIIOJIHSTH
npuOIKEHHBIE BBIUYMCIICHUS, OIEHUBATh YHCIIOBBIE BBIPAKECHMS, pabOTaTh C
MaTEMaTHUYEeCKUMHU KOHCTAaHTaMHU. 3HAKOMBIE OOYyJaromMMCS MHOKECTBa
HATYpaJIbHBIX, IIEJIbIX, PAIIMOHATBHBIX U JICUCTBUTEIBHBIX YHCEI TOTOIHIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX uucel. B kaxaoM W3 3TUX MHOXECTB
paccMaTpuBalOTCA CBOICTBEHHbIE €My crhenupuyecKue 3adadyd U Olepariu:
JIeIeHue HaIlesio, ONEpPHpPOBAHME OCTATKaMHW Ha MHOXKECTBE IENBIX YHCEN,
0co0ObIe CBOMCTBA pAIlMOHATIBHBIX U UPPAMOHAIBHBIX Yncel, apudmeTndeckue
olepaluu, a TaKXKe W3BJICYCHUE KOPHS HATYpaJbHOM CTENEHH Ha MHO>KECTBE
KOMIUIEKCHBIX 4YMcell. brarogaps mnocienoBaTelbHOMY pPACIIMPEHHUIO Kpyra
UCIIOJIb3YEMbBIX YHCENT U 3HAKOMCTBY C BO3MOKHOCTSMM WX MPUMEHEHUS IJs
pelleHrs pa3NUYHbIX 3adad  (popMmupyeTcs TpeACTaBICHWE O EIUHCTBE
MaTEeMaTHKU KaK HAyKHd U €€ poJii B MOCTPOSHUH MOJENEH pearbHOro MUpa,
HIMPOKO UCIIONB3YIOTCS 0000IIEHNE U KOHKPETHU3AIIHSL.

JIluaust «YpaBHEHUsI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
o0y4yeHHsI Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM
pasnene [IporpamMmbl IpeIyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3aaad. B
pe3ynpTaTe O0O0ydYarolMecs OBIAICBAIOT Pa3TUYHBIMH METOJAMHU  PEIICHHS
paloHaIbHBIX, HMPPALMOHANBHBIX, [OKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUYECKHUX YpPaBHEHUN, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
cofiepKalux mapamerpsl. [lomydeHHbIE YMEHHS IHUPOKO HCIOJB3YIOTCA TPHU
UCCJEeNOBAHUM (PYHKIMHA C TIOMOLIBIO MPOU3BOJHOM, TMpU  PEIICHUH
NPUKIAJHBIX 3a/ay W 33/7a4 Ha HAXOXKJICHUE HAMOOJBIIMX M HAaWMEHBUINX



3HaueHuil QyHKUuM. JlaHHas conepkareibHasl JIMHUS BKJIIOYAET B ce0sl Takke
(opMupoBaHHE YMEHUI BBIIOJHATH pacu€rhl Mo (opMyliaM, NpeoOpa3oBaHUs
paloHaIbHBIX, HPPANMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUU, a
TaK)Ke€ BBIPAXKEHUM, COJIEPKALNX CTENEHH U Jorapudmel. biaronaps usyueHuto
anreOpandyeckoro  marepuana  IPOMCXOAWUT  JajbHeWliee  pa3BUTHE
QITOPUTMHUYECKOTO U aO0CTPAKTHOTO MBINUICHHS 00yJaromuxcs, GopMupyroTcs
HABBIKM JIEYKTHBHBIX PACCYXJCHHUH, pabOTbl ¢ CHUMBOJBHBIMH (hopmamu,
MIPEACTABJICHHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTE B BHUJAE pPAaBEHCTB U
HepaBeHCTB. Auredpa npeziaraet 3(p(EeKTUBHbIE UHCTPYMEHTHI JUIsl PEILICHUS
INPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HArJsAHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK S3bIKa HAyKH.

CopnepxarenpHo-MeToauYecKass JUHUS «DyHKIUA U TpapuKu» TECHO
HEpPEIJIETaeTCA C APYTUMHU JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3aJa€T IOCJIEN0BATEIBbHOCT M3y4YEeHMs Martepuana. 3ydeHue
CTENIEHHOM, IOKa3aTeJbHOM, JOrapu@MUYEecKol U TPUTOHOMETPUUECKUX
(yHKUUNA, UX CBOMCTB M TpaHUKOB, MCHOJIb30BAHME (DYHKLIMHA ISl PEIICHHS
3a/1a4 U3 JPYruxX y4eOHBIX MPEIMETOB M PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHaJIU30M, TaK U C PEIICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu
3TOM OOJIbILIOE BHUMAaHHE YJeNsieTcs (OPMUPOBAHUIO YMEHHUS BBIPAKaTh
(dopMynamMu 3aBUCUMOCTH MEXAY PA3JIMYHBIMU BEIUYMHAMH, HCCIENI0BATH
MOJIy4eHHbIE (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuai 3Toil coaepkaTeabHON
JUHUW HAIlEJICH Ha Pa3BUTHE YMEHWI M HaBBIKOB, MO3BOJISIOIIUX BBIPAXKATh
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B pa3IMyHOW Qopme: aHAIUTUYECKOM,
rpaduyecko W cloBecHOW. Ero wm3ydeHune cmocoOCTBYEeT pa3BUTHIO
ANITOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K 0000IICHHUIO U KOHKPETHU3AII1H,
UCIIOJIb30BAHUIO AHAJIOTHM.

CopepxarenpHas nuHus «Havana matremarnyeckoro aHaian3ay MO3BOJISET
CYLIECTBEHHO paCIIUPUTh KPYr KaK MaTeMaTHMYeCKHUX, TaK U MPHUKIaJHBIX
3aJa4, JOCTYMHBIX OOYYaroOIUMCS, TaK KaK y HUX HOSBISETCS BO3MOXHOCTh
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpEeNeNsiTh HUX HauOOJbLIME H
HAaWMEHbIIINE 3HAYEHUS, BBIYUCIATD MJIOMAAU PUTYp U OOBEMBI TEJ, HAXOIUTh
CKOPOCTH M YCKOpEHUs MpoleccoB. J[aHHAs coepKaTesbHas JMHUS OTKPHIBAET
HOBBIE BO3MOXXHOCTH TIIOCTPOEHHUS MATEMATHYECKHMX MOJENEN pealbHbIX
CUTYaIlMi, MO3BOJIAET HAXOAUTh HAWIIyUlllee PEIICHHE B MPHUKIAJHBIX, B TOM
YHUCJI€ COLMAIbHO-3KOHOMUYECKHX, 3aJadyaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHaliu3a  CIIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(opMaIbHO-IOrMYECKOTO U KPEaTUBHOTO MBINIICHUS, ((OPMUPOBAHUIO YMEHUIM
pacrno3HaBaTh MPOSIBICHHUS 3aKOHOB MaTE€MaTUKU B HayKe, TEXHUKE U
uckycctBe. O0yuaromumecs: y3HaloT O BBIIAIOIIMXCS PE3yNbTaTaX, MOJIYYEHHBIX
B XO/I€ Pa3BUTUSI MAaTEeMaTUKU KaK HAyKH, U 00 UX aBTOpax.



ConepxarenbHO-MeToquYeCcKas JIMHUS «MHOXKECTBA U JIOTUKa» BKIHOYAET
B ce0s AJIIEMEHTHI TEOPUH MHOXKECTB M MaTeMaTH4ECKOW JIOTWKH. TeopeTHko-
MHOKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJHHOU
MaTE€MaTUKH W TpeiaraloT HauboJiee YHUBEPCAIbHBIN A3bIK, 00bEeIUHAIONUI
BCE paslenbl MaTeMaTUKd M €€ MPUIIOKEHHUM, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTHYeCKUe AUCLHMILTUHBI U UX MPUIIOKEHUS B enuHoe ueioe. [lostomy
BOXXHO JaThb  BO3MOXHOCTh  OOy4aroumiemMycs IOHMMAaTh  TEOPETHKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MaTeMaTHKH W HUCHOJb30BaTh €ro s
BBIPOKEHUSI CBOMX MbICHEH. IpyruM Ba)KHBIM MPU3HAKOM MaTEMAaTHUKH Kak
HAyKW CJENyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBaHUN W
CIIIOBaHHE  OMPEACNEHHBIM  MpaBWJIaM  TOCTPOEHUS  JI0Ka3aTeIbCTB.
3HaKOMCTBO C 3JIEMEHTAMU MaTEMaTHYECKOH JIOTHMKU CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBILIUIEHHUS OOy4aroluuxcs, T[O3BOJSIET UM CTPOUTH CBOHU
pacCyXJIeHHs Ha OCHOBE JIOTUYECKUX TpaBuil, (QOPMUPYET HABBIKU
KPUTUYECKOTO MBIIILICHUS.

B yuebHoM Kypce «AureOpa M Hayajga MaTEMaTHYECKOTO aHaIU3a»
MPHUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCINPOBAHNUSA, KOTOPBIE MPU3BAHBI
croco0cTBOBaTh (OPMUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJENEH peabHbIX
CUTYaIlMi, MCCIIEIOBAaHUS JTUX MOJENIed C TMOMOIIBIO ammapaTta aiareOpbl H
MaTEMaTHYECKOTO aHajln3a, HHTEPIIPETALUU TOTYYCHHBIX Pe3yibTaToB. Takue
3alaHUsl BIUICTEHBI B KAXKIBIA W3 pa3leloB IMPOTPaMMbl, MOCKOIBKY BeCh
MaTepuan yueOHOro Kypca IIUPOKO HCIOJIB3YETCS ISl PEIICHUS MPUKIaIHbBIX
3amau. Ilpu pemeHur peanbHBIX MPAKTUYECKUX 3a7ad  oOydarorniuecs
pPa3BUBAIOT  HAOJIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThbCsi, UCMOJB30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH
npobsieMy. lesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJla4 OpraHu3yeTcs B MPOLECCe U3yUEHUsl BCeX TeM y4eOHOTo Kypca «Anredpa
U HavaJia MaTEeMaTUYECKOTO aHaTTU3ay.

Ha wusydenne ydeOHOTO Kypca «AnreOpa W Hadaja MaTeMaTHUYE€CKOTO
aHanuzay otBoautTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B He/IElO), B
11 xmacce — 136 yacoB (4 yaca B HEJEIO).

COJEP)KAHUE OBYUEHUSA

10 KUIIACC

Yucaa v BIYUCICHUSA

Paunonanbsubie yncia. OObIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenne apoOell U MPOUEHTOB IS
pelIeHUsT NPUKIANHBIX 33/1a4 W3 Pa3JIMYHBIX OTPACIEN 3HAHWM U pPEabHOMU
KU3ZHU.



JencTBuTenpHple uucia. PanyvoHanpHble W HMPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omepanuu ¢ JCWCTBUTENbHBIMH  uuciIaMH. Moaynb
JNEUCTBUTEIBHOTO YHCIIa WU €ro cBoicTBa. I[IpuOIMKEHHBIE BBIYHUCICHUA,
[IpaBUJIa OKPYTJICHUS, IPUKNUIKA U OLIEHKA PE3YJIbTATA BBIYUCICHUMN.

Crenenp ¢ wnenbiM mnokasareneMm. buHom Herorona. Hcenonbs3oBanue
noaxonsmiet ¢GopMbl  3alUCH  JCHCTBUTENBHBIX YHUCEN JJS  PEIICHUs
MPAKTUYECKUX 33J1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM II0KAa3aTeIeM M €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIILHBIM I10KA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecsTUUHBIE W HATypajJbHBIC
Jgorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOTO apryMmeHTa. ApKCHUHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa M TOXIAECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs1. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
peLIeHNE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PELICHUS LIEJIBIX U JPOOHO-PALIMOHAIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOW MepeMeHHOM. JlelieHne MHOro4lieHa Ha
MHOTOWIEH ¢ octatkoM. Teopema be3y. MHOrowieHsl ¢ UEIBIMHU
ko3 urmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKALUX CTEIIEHU U KOPHH.

WppauvoHaneHple  ypaBHeHUs.  OCHOBHBIE ~ METOJbl  PEIICHMS
MPPALMOHATIBHBIX YPAaBHEHUM.

[TokazaTenbHble ypaBHEHUA. OCHOBHBIE METObI PEUICHUS MMOKA3ATEIbHBIX
YPAaBHEHHUM.

[IpeoOpazoBanue BeIpaKeHHH, COACPIKALTUX JTOTapU(MBI.

Jlorapudpmuueckue  ypaBHeHUs.  OCHOBHbIE  METOJbl  pELICHMS
norapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKCHUI. Pemenne TPUTOHOMETPUUYECKUX
YpaBHEHUN.

Pemenne cucreM JMHEHWHBIX ypaBHEHUH. MaTpuua CHUCTEMBI JIMHEHHBIX
ypaBHeHU. Omnpenenurenb MaTpuilbl 2X2, €ro T€OMETPUYECKHM CMBICH U
CBOWCTBA, BBIYMCJIECHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEHACIUTENS IS
peLIeHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHWU. PelleHue NpukIaaHbIX 3a71ad ¢
IIOMOIIBI0 CUCTEMBI JIMHEMHBIX ypaBHEHWW. MccnenoBaHne MOCTPOCHHON
MOJENH C TIOMOILBIO MAaTPULL U ONIPEACITUTEIIEH.

[TocTpoeHne MaTeMaTu4ecKux MOJEIEH PEATbHON CUTYallMd C IIOMOLIBIO
YPAaBHEHHU U HEPABEHCTB. [[prMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJad M 3ajad U3 Pa3IMYHbIX O0JacTeil HayKu U peajbHOU
AKU3HH.

DYyHKIUHN U TPAPUKHU

OyHKIMA, crocoObl 3amanus (QyHkiMu. B3auMHO oOpaTHbIE (QYHKIIHMH.
Komnosumms ¢ynkumii. I'paduk QyHKmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIUH.

Ob6mnacTh ornpeneneHust © MHOXKECTBO 3HaueHnid GpyHKuuu. Hynu QyHkumu.
[IpoMexyTkn  3HaKOMoCTOSIHCTBA.  UETHbIe W HEU€THhIE  (DYHKIMH.
[lepuonuueckne  ¢yHkuuu.  [IpoMexxyTku  MOHOTOHHOCTH  (DYHKIIUH.
Makcumymbl 1 MUHUMYMbI (yHKIIMUA. Hambomnpliee U HauMeHblllee 3HAYCHUS
(YHKIIMH Ha TPOMEKYTKE.

Jluneitnas, kBagpaTudHas W ApOOHO-TMHEHHAs (QYHKIIUUA. DJIEeMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHas GyHKIUS C HATYpaJIbHBIM U LIEJbIM MoKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi CTeneHu Kak (PyHKIUU 0OpaTHOM
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[loka3zaTenbHas u jJorapudmuueckas (pyHKIIMU, UX CBOMCTBA U TrpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUN AJIs peLICHUS] ypaBHEHUI.

Tpuronomerpuyeckas OKpYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOIO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCaX M SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havyana mareMaTH4yecKoro aHajaim3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJlaHUs MOCJeaoBaTeNIbHOCTEH. MeTon
MaTeMaTU4YeCcKOn WUHIYKIUU. MOHOTOHHBIE u OTrpaHUYEHHbIE
MocJye0BaTeabHOCTH. ICTOpUS BOSBHUKHOBEHHUSI MATEMAaTHUYECKOTO aHAJIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM reoMeTpUyeckas  TMPOTPeccud.  becKOHEYHO
yObIBaroIiasi reomerpudeckasi mporpeccusi. Cymma OeCKOHEUHO YOBIBaromei
r€OMETPUYECKON MPOTrpecCuy. JINHENHBIN U SKCITOHEHIMAIBHBIN pocT. YucIo €.
@opMyna CIOXHBIX MPOLEHTOB. Mcrosib30BaHUE MPOTrpecCUM ISl PEIICHUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

HenpepsiBable (yHKIIMM U WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkuuid. CBolicTBa (DyHKIMII HENpepbIBHBIX HA OTpe3ke. MeTof
UHTEPBAJIOB JJI pelieHus HepaBeHCTB. [IpuMeHeHue CBOMCTB HENMpEpbIBHBIX
GyHKUMN U1s pelieHus 3a1ay.

[leppass  w  BrOpas  mnpousBoAHble  (yHkuuu.  OrmnpeneneHue,
reOMETpUYECKUid ¥  (U3HYECKUH  CMBICT  MPOU3BOJIHON.  YpaBHEHHE
KacaTelbHOHN K rpaduKy QyHKIUU.

[IpousBoansie  snemeHTapHbiX  (GyHkumii. [IpousBoaHast  cymMBlI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUHA.



MHo:xecTBa H JIOTHKA

MHOK€eCTBO, Onepauvyu HaJ MHOXXECTBAMHU M KX CBOMCTBA. /[narpamMmbl
Oitnnepa—Benna. I[lpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara JJis
ONMCAHUsl peaJbHBIX IMPOILECCOB U SIBJICHUM, MPU PEUICHUM 3adad U3 APYTHUX
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO OOBEKTA, CICICTBHE,
JI0KA3aTEeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

HarypaneHble u nensle uuciia. [IpuMeHeHHE NPU3HAKOB JEIUMOCTH
LEJbIX Yuces, Hanbonpmmi oommii genurens (naisee — HOJl) u HaumeHblee
obmee kpatHoe (nanee — HOK), octaTkoB nmo Moyito, anroputma EBkinuaa s
pelIeHns 3a1a4 B LEJIbIX YNCIIaX.

KommuiekcHble uncna. Anredpandeckass U TpUTOHOMETpUYECKass (POpPMbI
3aMUCU KOMIUIEKCHOTO 4ucia. ApU(pMETHUECKHE ONepalui ¢ KOMIUIEKCHBIMU
yucnamu. M300pakeHne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IIOCKOCTH.
@opmyna MyaBpa. KopHu N-0oii cTeneHM U3 KOMIUIEKCHOTO 4YHUCIA.
[IpuMeHeHHe  KOMIUIEKCHBIX  4ucCel Uil  pelleHus  (Qu3nyeckux u
reOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYIIHOCTh YPaBHEHMH M HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKMX YPAaBHEHMM C  TOMOIIBIO

TPUTOHOMETPUUECKOU OKPYXHOCTH. Pemenue TPUTOHOMETPUUYECKHUX
HEpPABEHCTB.

OcCHOBHBIE METOJIBI pENICHUS IMMOKA3aTCIbHBIX H JIOTapU(DMHUICCKUX
HEpPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHHUS CHUCTEM M COBOKYNHOCTEH palyOHAJIBHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapu(MUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMTApaMeTpamu.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKHUX 3a7lad W 3ajad W3 pasjMuHbIX 00JacTel HayKu M peaibHON
KU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKU

I'padux kommosurmu ¢yHkumid. ['eomeTpuyeckre oOpa3bl ypaBHEHHUN U
HEPaBEHCTB Ha KOOPJIWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaUKH.



I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PEIICHM 3a/1a4 C ITapaMETPaMH.

Hcnonp3oBanne rpadukoB (YHKIUN A7 HCCIEAOBAHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 JPYTUX Y4eOHBIX
IPEAMETOB U PEATbHOMN KU3HMU.

Havana mareMaTH4ecKOro aHajIu3a

[IpumeneHne MPON3BOAHON K UCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD
U OKCTpeMyMmbl. HaxoxneHue HamOOJbIIEr0 W HAUMEHBLIETO 3HA4YeHUH
HENpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpruMeHeHne NpOW3BOAHON Il HAXOXKIACHUS HAWJIY4IlEero PEUICHUs B
IMPUKIIAHBIX 3aJa4ax, U ONpPENEICHUs CKOPOCTHM M YCKOPEHHs Ipolecca,
3aIaHHOTO (HOPMYJITOH Wi TpaPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO IepBoOOpa3HbIX. llepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuia HaxoXIeHUs TepBOOOPA3HBIX.

WNurerpan.  ['eomerpuueckuit  CMbICT  HWHTerpaia.  Beruucienue
onpenenéHHoro uaTerpana no popmyne Hetorona-JleitOuuiia.

[IpuMeHeHre mHTErpana sl HaXOXKJICHUS IUIONaJe IIOCKUX (Guryp u
00BEMOB r€OMETPUUECKUX TEJL.

[Tpumepst pemennit qud@epeHnranbHbIX ypaBHEHUH. MaTtemaTudeckoe
MOJICJIMPOBAHUE pEATBHBIX MPOLECCOB C MOMOMIbIO AU PEepeHIINATbHBIX
YpaBHEHUM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJEHHBI YPOBEHB) HA YPOBHE CPEJJHET'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMSI:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMM  OOYYaromerocss  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, MPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBICHUM,
MPOIIeyp TPaKIAHCKOTo 00IIecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aUMOJICMCTBOBAaTh C COLUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUH C HX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTH, YBAKCHUS
K IPOIIOMY M HACTOALIEMY POCCUUCKOM MaTEMATUKH, HEHHOCTHOE OTHOILLICHUE
K JOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB W POCCUMCKONM MaTeMaTUYECKOMU



IIKOJIbl, WCIIOJb30BAHUE ATUX AOCTH)KECHUN B APYTMX HAyKax, TEXHOJIOTHSX,
chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa,
c(hOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOrO TOBEACHMS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUM HAyKH W
NEATENBHOCTBI0 YYEHOTO, OCO3HAaHHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHBOTO OyIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, pEILICHUH, pacCyXJIeHUN,
BOCIIPUUMYHMBOCTH K MATEMAaTUUECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUS TNPUMEHSITh MaTeMAaTHUYECKHE 3HaHUS B
UHTEpecax 370pOBOTO M 0e30macHoro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3JIOPOBBIO (37I0pOBOE TMHUTaHHE, COalaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHas (U3HUecKasi akTUBHOCTD), (PU3HUECKOE
COBEPILICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpPYIy, OCO3HAHME IIEHHOCTH TPYAOJIOOUSI, MHTEpPEC K
pazimuuHbiM  chepaM  TPOQPECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUJIOKCHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BHIOOD
Oynymer mnpodeccun M peann3oBbIBATH COOCTBEHHBIC KU3HECHHBIE ILIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKoMy OOpa30BaHUIO W
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEW KWU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUHU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHUE BIUSHUSA
COIIMAJIbHO-DKOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU U
COLIMAIIBHOM Cpelbl, OCO3HAHHME TIJO00AIBHOIO XapakTepa HKOJIOTHYECKUX
mpo0JieM, OpUEHTAIUS Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JJIsl peIieHUs
3a/1ay B 00JIACTH OKPY’KAIOIICH Cpeipbl, INTAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUSI HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elIoBEUeCKOW NESITeIbHOCTH, ATANoB €&
pPa3BUTUS M 3HAYMMOCTH JJISl Pa3BUTHS IIUBWINM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKON KyJIbTypOoul Kak CpeICTBOM IIO3HAHUS MU,



IOTOBHOCTDb OCYIICCTBJIATH IMPOCKTHYIO M HCCICAOBATCIBCKYIO ACATCIILHOCTD
HMHINBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3naBaTe/bHBbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIE IPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOIIEHHA MEXKAYy TMOHATUSIMHU, (DOPMYIHUPOBATH
onpeaeIeHus HOHSTHH, yCTaHaBJIUBATh CYLECTBEHHbI  MpPU3HAK
KJacCU(UKALlMM, OCHOBaHUS JJs OOOOIIEHHWS M CPaBHEHMs, KPUTEpUU
IPOBOJIMMOTI0O aHAJIN3A;

BOCIIPUHUMATh, (OpMYyIupoBaTh M  NPEOOPa3OBBIBATh  CYKJICHHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBUSIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
OpoTUBOpeUMs B (paKkTax, JaHHBIX, HAOIIONECHUSAX U YTBEPKACHUAX, IPEIaraTh
KPUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeNaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

IPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YyTBEpXKACHUNA (IpsIMbIE W OT MPOTUBHOIO), BBICTpaMBaTh apryMEHTALHUIO,
OPUBOJUTH TPUMEPHl U KOHTPHOPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATHh C€MOCO0 penieHus yuyeOHOMl 3ajauM (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElICHUs, BBHIOMpaTh Haubosiee MOAXONALMH ¢  y4éToM
CaMOCTOATEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApIYMEHTHUPOBAThH
CBOIO MTO3ULIUI0, MHEHHUE;

MPOBOJIUTH CaMOCTOATENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTeMaTUYeCKOro OOBEKTa,
ABJICHUS, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH  MEXIy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEIEHHOTO HAOIIOJEHUS, HWCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE NPOLECCA, a TAKXKE BBIIBUIATh
MIPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:



BBIABIIATH AeUIUTHl MHPOpPMALUY, JaHHBIX, HEOOXOAUMBIX I OTBETa
Ha BOIPOC U JJIs PEIICHUs 3aauu;

BbIOMpaTh  WMHGOpPMAIUMI0O W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaM3UPOBaTh, CHCTEMATH3UPOBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUOB U (OPM IpEICTABICHUS;

CTPYKTYpUPOBaTh WHGOPMAIINIO, TIPEJICTABIATH €€ B Pa3IMUHBIX (opMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYITHPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Y4eOHbIE 1eHCTBUA

OO0menne:

BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKACHHUS B COOTBETCTBHUH C
YCIOBUSIMU U LEJISIMU OOILIEHUS, ICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 10 XOAY PEUICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yNbTaT;

B XOJI€ OOCY>KIEHH 3a7aBaTh BOIIPOCHI IO CYILIECTBY OOCYKIaeMON TEMBI,
npoOJsieMbl, pelaeMol 3ajauyd, BBICKA3bIBaTh WUJCH, HAllEJICHHbIE Ha IMOMCK
pPELIEHNsI, COMOCTABIISITE CBOU CYXIEHHUS C CYKICHUSIMH JPYTHX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUHI, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IPEACTABIATh  PE3yJbTaTbl  pELICHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCIIEIOBaHUSI, MPOEKTA, CaMOCTOSITEIbHO BbIOMpaTh (pOopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAThH TUIaH, AITOPUTM PEIICHUS 3aJ]a4H, BEIOUPATh CIIOCO0 pEIICHUS
C y4€TOM HMEIOIIUXCS PECYpCOB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTBHI PELICHUM C YYETOM HOBOWU
uHbopMaIuu.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh HaBBIKAMHU I[IO3HABATEJIbHOW pediiekcuu Kak  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HX PpE3YyJbTATOB,
BJIQJICTh CIOCOOAMU CAaMOIPOBEPKH, CAaMOKOHTPOJIS TMpoIlecca W pesyibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PELUICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JICSATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMICHHBIX OITNOOK, BHISBICHHBIX TPYIHOCTEH;



OIICHWBAaTh COOTBETCTBHE pe3yjibTaTa IEIH W YCIOBUSAM, OOBICHATH
MPUYMHBI JIOCTHKEHUS WJIA HEAOCTWIKEHUS PE3yJbTaTOB JICSITEIbHOCTH,
HaXOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

NOHMMAaTh W  HWCIONB30BaTh  IMPEUMYIIECTBA  KOMAaHTHOW |
WHIUBUyTBHOW pa0OThl MPU PEIMICHWH YYEOHBIX 3a7ad, MPUHUMATH IETh
COBMECTHOM NEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOUM pabOTHI,
pacmpenensaTh BHIBI padOT, TOTOBAPUBATHCS, 00CYX)IaTh MPOIECC U Pe3ybTaT
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyX aeH s, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO YacTh pabOThI W
KOOPJIMHUPOBATH CBOM JIEUCTBHS C APYTHMMH YjICHAMH KOMAaHbI, OIICHHBATH
KaueCcTBO  CBOEr0  BKJaJa B  OOMMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

K xonmny oOydenus B 10 kiaacce 0oOyyaromUiics MOMYYUT CIEAYIOLIUE
MPEMETHBIC PE3YJIbTAThI [0 OTACIIBHBIM TEMaM paboueil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucia 1 BbIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATH MOHATUAMH: PAIMOHAIIBHOE YUCIIO0, OECKOHEUHAas
nepuoaudeckas JapoOb, MPOILEHTHI, HPPALMOHAIBHOE YKCIIO, MHOXECTBA
palMOHANIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSTh APOOM W TPOLEHTHI JJIsi pEUICHUs TPUKIAJAHBIX 33734 U3
PAa3IMYHBIX OTPACIIEN 3HAHUW U pealIbHOU KU3HU,

MPUMEHATh  MPUOMMKEHHBIE  BBIYMCIICHUS, TMpaBWiIa  OKPYTJEHUS,
MPUKHUJIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUN;

CBOOOJHO OMEPUPOBATh TOHSITHEM: CTEMEHb C IEJbIM IOKa3aTeeM,
UCIIOJIb30BaTh MOJXOJANTYI0 (OpMYy 3amuCh JCUCTBUTENBHBIX YHUCET IS
pelIeHUs MPAKTUYECKUX 3a7a4 U NPE/ICTABICHUS JaHHbIX;

CBOOOJHO  oOmepUpoBaTh  MOHATHEM:  apUPMETHYECKUM  KOpPEHb
HATypaJIbHOU CTEIIEHU;

CBOOOJHO  OMEPHUPOBATH TOHSTHEM: CTENEHb C  palMOHAIBHBIM
[IOKa3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: JorapupM UHCIaA, NECATUYHBIC U
HaTypaJIbHBIC JIOTApUPMBI;

CBOOOHO OMEPHUPOBATH MOHATHAMU: CUHYC, KOCUHYC, TAHI€HC, KOTAaHT€HC
YHCIJIOBOTO apryMEHTA;

ONEpUpPOBaTh TMOHATUSMHU: APKCHUHYC, AapPKKOCHMHYC H apKTaHT€HC
YHCJIOBOTO apryMEHTA.



YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OMEpUpOBATH  MOHATUSIMHU:  TOXIECTBO,  YpaBHEHHE,
HEpPaBEHCTBO,  PAaBHOCWIbHBIE  YpPaBHEHHS W  YpPaBHEHUA-CIEICTBUA,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3TUUHbIE METOJbl PEIICHHS palUOHAIBHBIX M JIPOOHO-
paloHaJIbHBIX YPaBHEHHM, MPUMEHSITh METOJ WHTEPBAIOB Jii PEIICHUS
HEPaBEHCTB;

CcBOOOJHO OMEPHUPOBATH MOHATHSIMH: MHOTOWIEH OT OAHOW MEepEeMEHHOM!,
MHOTOWIEH C MEJIbIMU KO3(PPUIMEHTaMU, KOPHU MHOTOWICHA, MPUMEHSTh
JIeJIeHe MHOTOWIEHa Ha MHOTOYIEH C OcTaTkoM, TeopeMy be3y u teopemy
Buera s pemenus 3anadq;

CBOOOJHO OMNEpPUPOBATh TMOHATUSAMHU: CUCTEMa JUHEHHBIX YpaBHEHHIH,
MaTpula, ONpEAENIUTeNb MaTpUlbl 2 X 2 W €ro reOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpeAenuTens 2 X 2 A BBIYMCIECHUS €ro 3HA4YEHUs,
OPUMEHATh OIpPENEIUTENN JUIsl PEIICHUsT CHCTEMbl JMHEHHBIX ypaBHEHUH,
MOJEIIUPOBATh pEAbHbIE CUTyalldd C I[OMOIIBIO CHUCTEMbI JIMHEHHBIX
YpaBHEHUH, HCCIEI0BAaTh IOCTPOEHHBIE MOJEIH C TOMOIIBIO MATpULl U
olnpeaenuTeNiel, THTEPIPETUPOBATH MOJyUYEHHBIH Pe3yJIbTaT;

UCIIOJb30BaTh CBOICTBA JAEUCTBMIM C KOpPHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKEHHUI;

BBIIIOJIHATh MPEOOpa3oBaHUSl UYMCIOBBIX BBIPAXKEHUH, COJEPKAIIUX
CTENEHU C pallMOHATBHBIM ITOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA jorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BbIPAKECHUH;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: UPPALIMOHATIbHBIE, OKA3aTEIbHbIE U
gorapu(MHUUYECKHE YpaBHEHHUs, HAXOJUTh MUX PEHIEHUS C [OMOIIbIO
PaBHOCUJIBHBIX MEPEX0JI0B UM OCYILLECTBIISIS MPOBEPKY KOPHEH;

OPUMEHSATD OCHOBHBIE  TPUTOHOMETPHUYECKHE dopmynel s
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BbIPAKEHUH;

CBOOOJHO ONEPUPOBATH TMOHSITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
NPUMEHATh HEOOXOAMMBIE (OPMYJIBI sl PEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJIETTUPOBATh pealibHble CHUTyallud Ha s3bIKE aireOpbl, COCTABIATH
BBIPAKEHHUSI, YPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHIO 3aJaud, HCCIEIOBaTh
NOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUMU U TPaPUKH:

CBOOOJHO OMNEpUpOBaTh MOHATHUSAMHU: (YHKIUSA, CHOCOOBI 3alaHus
dbyHKIIMK, B3aUMHO OOpaTHbIe (GYHKIMU, KOMIMO3UIUS (PYHKIUH, Trpaduk
(yHKUMHU, BBIOJIHAT 3J€MEHTapHbIE TpeoOpa3oBaHus rpa@uKoB QyHKIIHIA;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: 00JIACTh OMPENEIICHUS U MHOXXECTBO
3HaYeHUN PYHKIMU, HYJIH PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJTHO OIEpUPOBaTh MOHATUSAMU: YETHbIE M HEYETHbIE (DYHKIIHH,
NepUOANYEcKUe (PYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI
U MUHUMYMBI (YHKIIMH, HauOoJblllee W HaMMEHbIlee 3HaYeHHE (PYHKIHMU Ha
IPOMEKYTKE;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMU: CTEIIEHHAs (YHKIHS C HATYPaJIbHBIM
U LIeTIBIM TIOKa3aTesieM, rpaduK cTerneHHONW (YHKIMN C HaTypajJbHBIM H LEIbIM
nokasaresiem, rpaduk KOpHsS N-0i CTENEeHH Kak (YHKIIMH OOpaTHOW CTEMEeHH C
HATypaJIbHBIM ITOKa3aTelNeM;

OMepUpOBaTh MOHATUAMU: JTUHEHHAs, KBaJpaTHUHAs U JpOOHO-IMHEHHAs
(GYHKIMY, BBIMOJHATH OSJEMEHTAPHOE UCCIEIOBAHUE U TIOCTPOCHUE UX
rpadukos;

cBOOOHO OMEpPUPOBATH MOHITUSIMHU: TOKa3aTellbHAsA U Jorapudmuueckas
(YHKIIMM, UX CBOMCTBA M rpauKu, UCIOJIb30BATh UX IpadUKU AJIS PELICHUS
YpaBHEHUN;

CBOOOJHO OMNEpPUPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTbD,
oTpesieNieHue TPUTOHOMETPUUECKHUX (YHKIHI YUCIOBOTO apTyMEHTa;

UCTONB30BaTh rpaduku GYHKIUNH [ KCCIEA0OBaHUS TMPOLIECCOB U
3aBHCHMOCTEH MpU PELIeHUH 331a4 U3 JPYTUX YUEOHBIX MIPEIMETOB U pealbHON
’KU3HU, BbIpaXXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXK/y BETUUUHAMU;

Havana mareMaTH4ecKoro aHajiusa:

cBOOOHO ONEpPUPOBATh MOHATUSAMU: apuPMeTUIecKas U TeoOMeTprudecKas
nporpeccusi, 60eCKOHEYHO yObIBaIoIIasi reoMeTprudecKast IpoTrpeCcCHsl, THHEHHBIN
U OKCIIOHEHIMANBHBIM  pOCT, (OopMylia CIOXKHBIX TPOLIEHTOB, HMETh
IpEeCTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUH JIJISl PEUICHHs] pealbHBIX 3a/1ad MPUKIATHOTO

XapakTepa;
CBOOOJHO OIEPUPOBATh TMOHATHUSAMHU: TIOCIEIOBATEIBHOCTD, CITOCOOBI
3aJIaHus TIOCTICIOBATEIbHOCTEH, MOHOTOHHEIC u OTpaHUYCHHBIC

MOCJIEIOBAaTEIbHOCTH, IOHUMAaThb OCHOBBI 3apOXKJIEHUS MaTeMaTHYeCKOIo
aHaJM3a KaK aHanu3a OECKOHEYHO MaJbIX;

CBOOOMHO OMEpUPOBATH MOHATHSAMHU: HEMPEPHIBHbIE (YHKIIUH, TOYKH
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (PYHKIIMs, HEIPEphIBHASI HA OTPE3KeE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIsl pEIICHNS 3a/1a4;

CBOOOMHO OMEpPUPOBATh MOHATHSAMH: TEepBas W BTOpas MPOU3BOIHBIC
GyHKUMHU, KacaTenbHas K rpaduKky QyHKIHY;

BBIUUCIISATh  MPOU3BOJHBIE CYMMBI, TPOU3BEIEHUS, YAacCTHOTO U
KOMITO3UIIMH JIBYX (DYHKLIMH, 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (QYHKIUH;

UCIOJIb30BaTh F€OMETPUUYECKUM U (PU3NYECKUN CMBICT MPOU3BOAHOM MJis
penieHus 3aaay.

MHoKecTBa M JIOTHKA:



CBOOOZHO ONEpUPOBATH IOHATUSMHU: MHOXKECTBO, OIEpaluu Haj
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar g ONHCaHUs
pEeaJIbHBIX MPOIIECCOB M SIBJICHUM, MpPU pEHICHUH 3a7ad U3 JPYIHX Y4eOHBIX
PEIMETOB;

cBOOOJHO OMEpUPOBATH MOHATHIMH: ONpEAeNiCHUuE, TeopeMa, ypaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0OBEKTa,  JOKa3aTeJbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K koHiy oOyuenus B 11 kiiacce OOyyaroUIMiicsl MONYYMUT CIETYIOIINE
IpeIMETHBIE PE3YIIbTAThl IO OTAEIBHBIM TEMaM padouell mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAIIA3ay:

Yuciia 1 BBIYMCICHUS:

CBOOOZIHO ONEpUPOBATh MOHATHUSAMHU: HATypaJlbHOE U LEJIOE YHCIIO,
MHO>KECTBA HAaTyPAJIBHBIX U LIEJbIX YHCEI, UCIIOJIB30BATh PU3HAKU JIEITUMOCTH
nensix uucesn, HOJ[ m HOK HarypaJbHBIX uMcesl I pPEIICHMs 3aj1ad,
MPUMEHSATH aIropuT™m EBKnaa;

CBOOOJHO ONEPUPOBATH MOHATHUEM OCTAaTKa IO MOYJIO, 3alHChIBATH
HATypaJbHBIEC YMCIA B PA3JIMYHBIX TO3UIIHOHHBIX CUCTEMAaxX CUHUCIICHUS;

CBOOOJHO ONEpPUPOBATH MOHATHIMH: KOMIUIEKCHOE YMCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJl, PEJICTABIIATh KOMIUIEKCHBIE YUCHA B aJIreOpandecKkon u
TPUTOHOMETPHUUYECKOU (POopMeE, BBIMOIHATh apu(METUYECKHE ONEepaluid ¢ HUMU
1 U300pakaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOIHO OIEpUPOBaTh MOHATUSAMU: UppallMOHAIbHbIE, T0Ka3aTeIbHbIE U
Jorapu(MUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PaBHOCWJIBHBIX TIEPEXOOB;

OCYIIECTBIISITh OTOOpP KOpHEW TMpH PEIIEeHUH TPUTOHOMETPHUUECKOTO
YpaBHEHMUS;

CBOOOZHO OIEpPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
MPUMEHATh HeoOXxoaumble (OpMYJbl Uil  PEHICHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONMEpPUPOBATH MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN
U HEPaBEHCTB, PAaBHOCWIBHBIE CHUCTEMBl M CHCTEMBI-CIEACTBUS, HAXOIUTh
pEelIeHUs] CHCTEMbl M COBOKYITHOCTEH palMOHANbHBIX, HPPALMOHAIBHBIX,
MOKA3aTeJIbHbIX U JJOrapu(pMUUYECKUX YPABHEHUI U HEPABEHCTB;

pemarb paloHalIbHbIE, UppalMOHAaJIbHEIE, MOKa3aTelbHbIE,
jJorapuMHUUecKUe W TPUTOHOMETPUYECKHME YpPAaBHEHUS U HEPABEHCTBA,
coJiepKallre MOAYyJIM U apaMeTphbl;

OPUMEHSTH TparuecKue METOIbI JJIs PEIICHUs] YPAaBHEHHU U HEPABEHCTB,
a TaKXe 3aJa4 C mapaMeTpamu;



MOJICIMPOBaTh pPEaJbHbIE CHUTyallUM Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBbI IO YCIOBHIO 3aJauH,
MCCJIEIOBaTh IMOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM allapara aireOpsl,
UHTEPIIPETUPOBATH [TOJIyYEHHBIN pe3yJbTar.

DOyHKUUM U Tpaduku:

CTpPOUTHh TpadUKU KOMMO3UIHUUA (PYHKIHMHA C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIETOBaHMS U CBOMCTB KOMITIO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh TEOMETpHUECKHe oOoOpa3bl ypaBHEHHWH H HEPABEHCTB Ha
KOOPANHATHOM IJIOCKOCTH;

CBOOOZHO OIEpPUpPOBAaTh MMOHATHAMH: Tpa@UKd TPUTOHOMETPUUECKHUX
byHKITN];

OPUMEHATh (PYHKIMM A7 MOJETUPOBAHUS U HCCICIOBAHUS PeabHBIX
IPOLIECCOB.

Havyana maTeMaTH4eCKOro aHaJu3a:

UCIOJb30BaTh  MPOM3BOAHYIO  JJII  HUCCIENOBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

HAXOJUTh HauOOJbIIIEe U HAUMEHbIIIEe 3HAUCHUS (QYHKIIUN HEMPEPhIBHON
Ha OTpPE3KE;

UCIOJIb30BaTh MPOU3BOJHYIO JJISi HAXOXACHUS HAWITYUIIEro PEIICHUs B
NPUKIAJHBIX, B TOM UHCJIE COIMAIbHO-DKOHOMHYECKHX, 3aJadax, i
OTIpe/IeNICHUs] CKOPOCTH M YCKOPEHHs TMpoIlecca, 3aJaHHOTO (QOpMyJol WU
rpagukom;

CBOOOZIHO OINEpUPOBaTh MOHATUSIMU: IE€pBOOOpa3Hasi, OIpeneaEHHbIN
UHTErpaJl, HaXOJUTh MEPBOOOpPA3HbIC SJIEMEHTAPHBIX (PYHKIMI U BBIYUCIATH
uHTerpai no gopmyie Hetotona-Jlenonuna;

HAaXOAUTh IUIOIIAAN TUIOCKUX GUTYp M OOBEMBI Tell C MOMOIIBIO
UHTErpaa;

UMETh MPEACTABIEHUE O MaTeMaTHUYECKOM MOJICJIMPOBAHUHU Ha MpUMEpe
coctaBieHus nuddepeHInaIbHBIX YPAaBHCHMUI;

pemaTh NpUKIaAHbIE 33/1a4H, B TOM YUCIIE COIUATBHO-DKOHOMUYECKOTO H
duznyecKoro xapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHAIH3A.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuectBo yacos JJIeKTPOHHBIE

Haumenosanue

Ne (uu¢posbIe)
pa3jiejioB U TeM KonTtpoabHubie

n/n Bcero o0pa3oBaTe/bHbIE
InporpaMmmabl paﬁoTbl

pecypcbl
MHOX€ECTBO https://resh.edu.ru/
1 . 24 1 ]

JEeHUCTBUTEIBHBIX UHCEIl. https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/

MHoro4ieHsl.
PammmonansHbie
ypaBHEHUSA U
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUMN
DyHK a(puKH.
CyeH :HH qu)p i 12 1 https://resh.edu.ru/
TCHCHHAT QYHIIHA € https://www.yaklass.ru/
LEJIBIM TOKa3aTelleM
Apudmernueckuit KOpeHb
N-0M CTEIECHHU. https://uchi.ru/
15 1
Hppanuonansusie https://www.yaklass.ru/
ypaBHEHUS
I1 .
HOKagaTeHBHa’I Py 10 1 https://resh.edu.ru/
ORASATEILHPIC https://www.yaklass.ru/
ypaBHEHUS
Jlorapudmmueckas
byHKIHS. https://uchi.ru/
18 1
Jlorapudmmueckue https://www.yaklass.ru/
ypaBHEHUS
Tpuronomerpuyeckue 99 1 https://uchi.ru/
BBIPAKCHUS U YPaBHEHUS https://www.yaklass.ru/
[TocnenoBarenbHOCTH U https://resh.edu.ru/
10 1
MIPOTPECCHH https://www.yaklass.ru/
HenpepsiBable QyHKINN. https://uchi.ru/
20 1
IIpownsBoaHas https://www.yaklass.ru/
[ToBTOpenue, 06001IIEHNE, 5 9 https://resh.edu.ru/
cucTeMaTHu3alus 3HaHui https://www.yaklass.ru/
OBIIEE KOJIMYECTBO 136 10
YACOB I10 [TIPOI'PAMME
11 KJTIACC
KounuectBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uudposBbIe)
pa3aesioB U TeM KoHTpoJbHbIE
n/n Bcero odpa3oBaTebHbIE
NPOrpamMMbl padoThI
pecypcsl
UccnenoBanue GyHKIMMA 99 1 https://resh.edu.ru/
C ITIOMOUIBIO ITPOU3BOTHOM https://www.yaklass.ru/
[TepBoobOpazHas u 12 1 https://resh.edu.ru/
MHTErpaj https://www.yaklass.ru/
I'paduxu
TPUTOHOMETPUYECKUX https://uchi.ru/
. 14 1
GyHKIHIA. https://www.yaklass.ru/
Tpuronomerpuueckue
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HEpaBEHCTBA
Uppanuonanehsie,
IIOKa3aTeJIbLHEIE U https://uchi.ru/
24 1
JorapupMuIecKue https://www.yaklass.ru/
HEpaBEHCTBA
KoMnuiekcubie unciia 10 1 https: /Iresh.edu.ru/
https://www.yaklass.ru/
HarypanbHble u nensie https://www.yaklass.ru
10 1 ;
qycia https://uchi.ru/
Cucrembl palluOHaAIbHBIX,
HPPALHOHATILHEX https://resh.edu.ru/
MOKa3aTeJIbHBIX U 12 1 ]
https://www.vaklass.ru/
Jorapu(MUIECKUX
yYpaBHEHUU
3 16 1 https://resh.edu.ru/
AN € TapamMeTpami https://www.yaklass.ru/
[ToBTOpEHHE, 0000IICHUE, https://uchi.ru/
. 16 2
cHUCTEMaTH3allis 3HaHUH https://www.yaklass.ru/
OBHIEE KOJIMYECTBO 136 10
YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

1. Maremaruka: anrebpa 1 HayaJla MATEMaTUYECKOTO aHaIu3a, TEOMETPHSI.
Anre0pa u Hauana MmaTeMaTudeckoro ananu3sa. 10-11 kimacchl: 6a30BbIi U
yriyoneHHbii ypoBau: yueOHuk/Il. A. Anumos, FO.M. Komnsrun, M.B.

TkaueBa.- 11-e uzn., crep.-Mocksa: [Ipocsenienue, 2023.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
1. AnreGpa u Hauajga MaTEeMaTUYECKOTO aHAIH3A.
Hunaktudeckue matepuansl. 10 kiaace : 6a30BbIi U yrity0J1. ypoBeHb / [M.
. [llabynun, M. B. Tkauéa, H. E. ®énopona, O. H. JloopoBa].— 4-¢

u3a.— M. : IIpoceemnienue, 2023.
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2. AnreOpa u Havajla MaTEMaTUYECKOTO aHaJIU3A.
HMunaktuyeckue matepuansl. 11 kiace : 6a30BbIi U yriryOu1. ypoBeHb / [M.

N. a6ynun, M. B. Tkauépa, H. E. ®€noposa, O. H. Jlo6poBa].— 4-¢

n3n.— M. : [Ipocsemenne, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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