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MNOSICHUTEJIbBHASA 3AININCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa v Hayajia MaTeMaTUdeCKOro
aHanu3ay 0a30Boro ypoBHs s oOydarommuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DenepanbHOTO roCy1apCTBEHHOTO 00Pa30BaTeIbHOTO CTAaHAApTa CPEIHEr0
obmiero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUA,
OpeabsIBIIEMbIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, U TPaJULUN POCCUHUCKOTO
oOpa3zoBanus. Peanuzanmuss mporpamMMmbl 0OeCHeYHMBAET OBJAJIEHUE KIIIOUYEBBIMHU
KOMITIETEHIIUSIMUA, COCTAaBISIIONIMMH OCHOBY IJISI CAMOPa3BUTHUSL U HETPEpBIBHOTO
00pa3oBaHMsl, LIETOCTHOCTh OOIEKYIBTYPHOIO, JMYHOCTHOTO M MO3HABATEIBHOIO
Pa3BUTHS JIMYHOCTH 00Yy4YaIOUIUXCSl.
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O INPEJIMETA «AJITEBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A. BA3OBbIi1 YPOBEHb»

Kypc «Anrebpa u Hayaja MaTeMaTHYECKOTO aHaJlU3a» SBIISIETCS OJIHUM W3
HauboJee 3HAUMMBIX B [P OI'paMMe CTap IIeH IKOJIbI, IOCKOJIbKY, C OJJHON CTOP OHBI,
OH o0ecrieyMBaeT HMHCTPYMEHTAJIbHYIO0 0a3y IJis WM3Y4YeHHs BCEX ECTECTBEHHO -
HAy4YHBIX KypCOB, a C IpYroil CTopoHbI, (opMUpYET JOoTHUYECKOe U aOCTpaKTHOE
MBIIJICHWE YyYalluxcsi Ha YpPOBHE, HEOOXOAWMOM JJiE OCBOCHUS KypCOB
UH(POpMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax JaHHOTO Kypca
ydaliuecs: OBJIAJEBalOT YHUBEPCAJbHBIM $I3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyJIHpyeT CBOU JOCTHKEHUS B MaTeMaTUYECKOU (opMe.
HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc anreGpsl 1 Hauasl MaTeMaTUYECKOTO aHAJIM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBNAJeHUsl 3aKOHAMU (U3UKK, XHUMHH, OHOJIOTUH, TMOHUMAHUS
OCHOBHBIX TEHJCHIUNA HSKOHOMUKA M OOLIECTBEHHOW KU3HU, IO3BOJISET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW >XM3HHU. B TOXe Bpems oBiajeHHE
a0CTpAaKTHBIMU M JIOTUYECKM CTPOTMMHM MATEMaTUYECKUMH  KOHCTP YKIUSIMHU
pa3BUBaeT yMEHHE HAxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTD
yTBEp KJIEHHS, UCIOIb30BaTh 0000IIEHNEe U KOHKpETU3alUI0, abCcTparupoBaHue u
aHajoruto, GOpMHUPYET KpeaTUBHOE U KPUTHUECKOE MbIIUIeHHEe. B xoae u3ydenus
anreOpbl M HavaJl MaTeMaTHYEeCKOTO aHaju3a B CTapIlield IIKoJe Yydyaluecs
NOJy4aloT HOBBIA OMNBIT pemIeHUs] MPUKIAIHBIX 3a/ad, CaMOCTOATEIHHOTO
MOCTPOCHUSI MATEMAaTHYECKUX MOJICNICH pealibHbIX CUTYaIlMii W WHTEPIpETaIluu
MOJIYUCHHBIX  pENICHWH, 3HAKOMATCA C  [pUMEpaMd  MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTed B TMPHUPOAE, HAyKe U B MCKYCCTBE, C BbLIAIOLIUMUCS
MaTEeMaTUYECKUMU OTKPBITUAMH U UX aBTOPaMH.

Kypc oOnanaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yercs Kak udepe3 yueOHbIM MaTepual, CrocoOCTBYIOMUN (HOpMHUpOBaHUIO
HAy4YHOTO MHPOBO33PEHUS, TaK W uepe3 cneuuduky ydeOHOW NedaTenbHOCTH,



Tp e0yroueit CaMOCTOSITENILHOCTH, aKKypaTHOCTH, TP OJOJIKATENBHO M
KOHIIEHTp alluM BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3yJbTaT.

B ocHOBe MeTouKkKn 00yueHus ajaredpe 1 HayanaM MaTeMaTHYECKOTO aHajan3a
JICKUT JACSITEIbHOCTHBIA TP UHIUI 00yYEHUSI.

CtpykTypakypca «Anredpa 1 Hauaiaa MaTeMaTUYECKOTO aHAIU3a» BKIIOUAET
CIIENYIOIIME COAEPIKATEIbHO-METOAUYECKAE JUHUU: «Uucma u  BBIYUCICHUSY,
«DyHKIMH U rpadukny», « YpaBHEHHs U HEepaBeHCTBay, «Hauana maTeMaTnueckoro
a”anusa», « MHOKecTBa U JIOTUKa». Bce OCHOBHBIE COLEp )KATEIBHO-METOIUUECKHUE
JUHUM U3Yy4yaroTcd Ha MPOTSHKEHUH [ABYX JieT oOydeHuss B cTaplieid MIkoJie,
€CTECTBEHHO JIOMOJIHAS APYT Apyra M MOCTENEHHO HACHIIIASCh HOBBIMU TEMAMU U
pasaenamu. JlaHHBIA KypcC SIBISIETCS. MHTEIPATUBHBIM, TOCKOJBKY OOBEIUHSET B
ce0e  coAepKaHUE  HECKOJBbKUX  MAaTeMaTHMYECKUX  JUCIUIUIUH:  anredpa,
TPUTOHOMETP U, MATEMAaTUUECKUI aHAJIN3, TEOP U MHOXECTB U Ap. [Io mepe Toro,
KaK ydaluecsi OBJaJeBalOT BCE OoJiee MIUPOKUM MAaTEMAaTUYECKUM almapaToMm, y
HUX T[IOCIENOBAaTeNbHO (OPMHUpPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOWTH
MaTEMAaTUYECKYI0 MOJEb P E€aJIbHOM CUTYallUH, TP UMEHATh 3HAHUS, ITIOJTYUYECHHBIC B
Kypce «Anrebpa ¥ Hayajlla MaTEeMaTHYECKOTO aHalu3ay, IS pEeUIeHHs
CaMOCTOATENbHO  Cc(OPMYJIHUPOBAHHON MaTeMaTHUYECKON  3ajJayd, a 3aTeM
MHTEPIIP ETUP OBATh NOJIYUYEHHBIN P E3yJIbTaT.

CopnepxaTenbHO-METOANYECKAs JIMHUS «YHucna W BBIYMCICHHS» 3aBEpIIaeT
(dbopMUpOBaHUE HABBIKOB HCIIOJIB30BaHUS IEUCTBUTEIbHBIX YHUCEN, KOTOpOEe ObLIO
HAYyaToO B OCHOBHOW ImmKoje. B crapmieli mkone oco0oe BHUMAaHHE YIEISETCS
(GOpMHUPOBAHHUIO TMPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKIIOYAIOIIUX B ce0s
UCMOJb30BaHUE pa3IWYHBIX (OpPM 3amucH JACHCTBUTENBHOTO YHUCIA, yMEHHUE
palMOHAJIBHO BBINOJHATh JACUCTBUAA C HUMH, JeNaTh INPUKUAKY, OLEHUBATH
pesyiaptar. OOyuaroniuecs MOJY4YalOT HAaBbIKA MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUSI JIEUCTBHM C YHCIaMH, 3alUCaHHBIMU B CTaHAap THOUW dopMe,
UCIIOJIb30BaHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIOBBIX BBIP aKCHHI.

JIvans «YpaBHEHUS M HEPABEHCTBA» PEANM3YETCS HAa MPOTSIKEHHH BCETO
o0yueHuss B cCTapuieil 1IKoje, MOCKOJbKY B KaXIOM paszlene IporpamMbl
pEeAyCMOTPEHO PEUIEHHE COOTBETCTBYHOIIMX 3ajay. OOyuarouiuecs OBJaJIEBAIOT
pa3IUYHBIMU METOJAMHU PEIICHUS LEJbIX, PalHOHAJIbHBIX, HPPaLUUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUUYECKUX W  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHbIe YMEHUS UCIOJIb3YIOTCS MPU UCCIEAOBAHUH
GYHKIMI ¢ MOMOIIBIO MPOU3BOAHOM, pEUIEHUH MPUKIAJHBIX 3aJa4 U 3ajJad Ha
HaxXO)X/eHWe HauOONbIIMX M HAUMEHbIIMX 3HaueHud ¢QyHkuuu. Jlanuas
colepikaTenbHasl JIMHUS BKIO4aeT B ce0sd Takke (popmMuUpoBaHHE YMEHHU
BBINIOJIHATh pacuyérel mo ¢GopmyiaMm, MpeoOpa3oBaHUs LENbIX, pPaldOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUNM, a4 TAKKE BbIPaKECHUM,



CoJlepIKalllUX CcTeneHu u Jiorapudmel. brmarogaps m3zyueHuto anreOpamdeckoro
MaTep rajia mp OUCXOJUT AajbHENIIee pa3BUTHE aJITOP UTMUYECKOTO U a0CTP aKTHOTO
MBIIJIEHUST  y4yaluxcsi, (GOPMUPYIOTCS HaBBIKM JEAYKTUBHBIX PaCCy ICHHM,
paboTel € CUMBOJBHBIMH (opmMaMu, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJIC PABEHCTB U HEPABEHCTB. AureOpa mpemiaraer 3QpQPpeKTUBHBIC
UHCTPYMEHTBI JJIsi pEUIeHUs] NpPaKTUYEeCKUX U EeCTeCTBEHHO-HAy4YHBIX 3ajad,
HATJISITHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKU.

ConepkatenbHo-MeToaudeckass JUHUS «DyHKIUM U TrpaduKu» TECHO
nep eIIeTaeTcsl ¢ ApYTUMHU JIMHUSIMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3aJaET
MOCJIEI0BATENBHOCTh U3yUYEHUSl MaTepuaiia. M3yuenue cTeneHHol, noka3aTenbHOM,
aorapuMUUecKod M TPUTOHOMETpHUYECKUX (YHKIUN, MX CBOWCTB U T'padHKOB,
UCMOJb30BaHUe (PYHKIMIA ISl pelieHus 3a1ad u3 APYruxX y4eOHbIX MPEeIMETOB U
pEAJbHON JKM3HM TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK U C
pElIeHuEM YpaBHEHUH M HepaBeHCTB. lIpu 3TomM OosbIIOE BHUMAHHE YAEISETCS
(dbopMUp OBaHUIO YMEHUS BhIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MEXAY P a3IuIHBIMH
BEJIMYMHAMH, MCCIEAOBATh TMOJyUYEeHHbIE (YHKIMH, CTPOUTh HX TpaduKH.
Martepuan 3Tol coAepIKaTeIbHOM JIMHUM HALlEJIEH Ha Pa3BUTHUE YMEHUN U HaBBIKOB,
MO3BOJISIIOIIUX BbIpa)XaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IMYHOMN (popMme:
AHAJIMTHYECKOM, Tpaduyeckod U ciaoBecHOM. Ero wusydeHwe cmnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIIJICHUSA, CIHOCOOHOCTH K OOOOIIEHUIO W
KOHKp €TU3alliH, UCIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas nuHusi «Hauana mateMaTthyeckoro aHaiau3a» MO3BOJISET
CYILIECTBEHHO PaCIIMPUTh KPYT KaK MaTeMaTUYECKHX, TaK M MPUKIAJHBIX 3a/aad,
JOCTYIIHBIX O0Yy4YarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh HMCCIENOBATH U
CTpOUTH Ipaduky QyHKIUH, OIpeaeNsiTh UX HAUOOJIbIITUE U HAMEHbIIINE 3HAYCHUS,
BBIYUCIATh TUIOMAAU GUTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOPEHHUs
npoueccoB. JlaHHas coaepikaTeiabHash JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
NOCTPOCHUSI MaTEMATHYECKUX MOJENEH pealibHbIX CHUTyalud, HaXO0XKICHUS
HAWIY4IlIEero peueHuss B MPUKIAJHbIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKUX,
3ajjayax. 3HAKOMCTBO C OCHOBAaMHM MaTEMAaTHYECKOTO aHajlu3a CHOCOOCTBYET
pPa3BUTHIO aOCTPaKTHOrO, (POPMaIBHO-TOTHYECKOTO M KPEATUBHOTO MBIIIJICHHS,
(opMHpOBaHUIO YMEHUI pacrno3HaBaTh NP OSBJICHUS 3aKOHOB MaTEMAaTHUKU B HayKe,
TEXHUKE W HcKyccTBe. OOyuaromuecss y3HAaIOT O BBIJAIOUIUXCS pe3ysbTaTax,
MOJTy4YEHHBIX B XOJI€ Pa3BUTHsI MAaTEMAaTUKH KaK HAyKH, U UX aBTOpax.

CopaeprkaTenbHO-MeTOANYECKasi JUHUS «MHOKECTBa U JIOTMKa» B OCHOBHOM
NOCBSIIIIEHa  JJE€MEHTaM  TEOPUM  MHOXKECTB.  TeOopeTHKO-MHO>KECTBEHHBI €
NP eACTaBICHHUS NP OHU3BIBAIOT BECh KypC LIKOJbHOW MaTEMaTHUKU U Mpeiarator
HanOoJiee YHUBEPCAIbHBIN S3BbIK, OOBbEIUHSIONINNA BCE Pa3/ielbl MATEMATUKU U €€
NP WIOKEHNUN, OHU CBS3BIBAIOT pa3Hble MATEMaTHUYECKUE AUCIUIUIMHBI B €IUHOE



nenoe. IloaroMy BaXHO JaTh BO3MOKHOCTH IIKOJBHUKY IOHHUMAaTh TEOPETHKO -
MHOYECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTHUKH M HCHOJIB30BaTh €ro s
BBIPa)KEHUSI CBOUX MBICIICH.

B kypce «AnreOpa m Hauyaja MaTeMaTWYECKOrO AaHajn3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MaTeMaTH4YECKOr0  MOJCIHUPOBAHHUSA, KOTOpPbIE MpPHU3BAHBI
copMHUpOBaTh HABBIKM MOCTPOCHUS MOJENEeN pealbHbIX CUTYyallMid, UCCIIeOBAHUS
TUX MOJeJell C MOMOIIbIO ammnaparta ajareOpbl U MAaTEMaTUYECKOrOo aHalu3a U
MHTEP TP €TAIIMK MOJYUYEHHBIX pe3yabTaToB. Takue 3aJaHus BIUIETEHbI B KaXKJbIN U3
pa3aenosB MporpamMMsbl, HOCKOJIBKY BECh MaTEp MaJl Kyp ca IITUP OKO UCIIOIb3YETCS IS
pelleHss NpUKIagHbiX 3anad. [Ipu pemeHun peanbHbIX NPAKTHUECKHX 3ajad
ydaliuecss pa3BUBAIOT HAOIOJATENIbHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH,
a0cTparupoBaThCs, HUCIOIb30BaTh AaHAJIOTHUIO, 0000IIAaTh W KOHKPETU3UPOBATH
npobnemy. JlearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TP UKJIA THBIX
3a7a4 OpraHu3yercs B IPOLIECCe M3YyUYEHMs BCEX TeM Kypca «AnreOpa M Hayajia
MaTeMaTHYE€CKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM m1aHe Ha U3y4eHHe Kypca ajareOpbl ¥ Haual MAaTEMaTUYE€CKOTO aHaIn3a

Ha 0a30BOM ypOBHE OTBOAUTCS 2 yaca B Hemento B 10 kimacce u 3 yaca B HEJIEN 10 B

11 xmacce, Bcero 3a nBa rojga o0ydenust — 170 gacos.

YYEBHO-METOINUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O

IMPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
Huxonwsckmit C. M., IloramoB M. K., Pemernukos H. H. "Anrebpa u Hadana
MaTtemMaTuueckoro ananmsa. 10 wiacc. YueOHuk. ba3oBbiii u  yriyOnéHHBIM
ypoBHH"-M.: [IpocBemieHue
Huxonsckmit C. M., IloramoB M. K., Pemernukos H. H. "Anrebpa m Hadana
MaTtemMaTudeckoro ananmsa. 11 xmacc. YueOnuk. ba3oBelii u  yrayOn€HHBIN
ypoBHu'"-M.: [IpocBemienne

METOAUYECKHUE MATEPUAJIbI UISA YUUTEJIA

Anrebpau Hayajla MAaTEMaTUYECKOIO0 aHalu3a. Meroandeckue pekomeHganuu. 10
KJlacc : mocobue s yuurtened oOmieoOpas3oBaTenbHbIX opranusanuii / M. K.
[Toranos, A. B. IlleBkun. — M. : [IpocBeuieHue

Anreb6pau Havajla MAaTEMaTUYECKOTO aHain3a. Meroaudeckue pexkomeHmanuu. 11
KJlacc : mocobue s yuutened oOmeoOpaszoBaTenbHbIX opranuzanui / M. K.
[Toranos, A. B. llleBkun. — M. : [IpocBemieHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETH
HUHTEPHET
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pecypc] // TocymapctBenHass oOpa3oBatenbHas miatdhopma "Poccuiickas
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2. IloypouHnbsie oOpa3oBaTelbHbIE MaTEpUANBl JJId YyUalIuxcs: [DIEKTpOHHBIN
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COILEPXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucaa v BBIYUCTEHUS

Panmonanbubie uucina. OOBIKHOBEHHBIE W JECATHUYHBIC APOOU, MPOLEHTHI,
OCCKOHEUHbIE  TEepHOAMYEcKHe  JapoOu. ApudMeTHUYECKHE  OmNepanuud ¢
pauuoHaIbHBIMU YHCIAMHU, MPeoOpa30BaHUs YUCIOBBIX BbIpaxkeHuil. [I[pumenenue
npoOell U MPOUEHTOB ISl PElIeHUs] NPUKIAJHbIX 3a7ay U3 Pa3IMuHbIX OTpaclien
3HAHUW U pEaNbHOU KU3HMU.

[enicteurenbuple  uucina. PanvonanbHble W MppALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepanud ¢ JACHCTBUTENbHBIMM 4uciamu. [IpubnmxEHHbIe
BBIUMCIICHMS, TIPaBUJIa OKPYIJICHUs, TP UKHAJKA U OLICHKA P €3yJIbTaTa BbIYMCICHUN.

Crenenb ¢ 1menbiM  nokazatenem. CrangapTHas ¢opma  3aIucH
NeiCcTBUTENIPHOTO  uMcia. Vcmonp3oBaHWe  MOAXOMASIIEH  (GOpMbI  3amucU
JICACTBUTENIBHBIX YHCEN JUIS PEHICHUS NPaKTUYECKUMX 3a1a4 U IIPEACTABICHUSA
JIAHHBIX.

Apudmernyeckuit KOpEHb  HAaTypaJbHOM  CTEHEHHU. HevictBust ¢
apu(METUYECKUMU KOPHSIMHU HATypaJbHOU CTENEHHU.

CuHyC, KOCHHYC M TaHI€HC YMCIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHIE€HC YHMCIIOBOrO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXKIIECTBEHHbIE IPEOOpa30BaHUs.

[Ipeobpa3oBanue TP UTOHOMETP NYECKUX BBIP AYKCHUM. OcCHOBHBIE
TPUTOHOMETp MuecKue (HopMyJbl.

YpaBHEeHUE, KOpEHb YpaBHEHUA. HepaBeHCTBO, peleHne HepaBeHcTBa. Meron
VHTEP BAJIOB.


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www/yaklass
https://m.edsoo.ru/

Perienre nensix U IpoOHO-paIMOHAIbHBIX YPAaBHEHUM U HEP aBEHCTB.

Pemrenne nppanuoHanbHbIX ypaBHEHUN U HEP aBEHCTB.

Pelienre TpUroOHOMETP MUECKUX ypaBHEHUH.

[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a/1a4 U
3ajJ1a4 U3 pa3JIUYHbIX 00J1aCTe HAYKU U PeaTbHOM KU3HHU.

DyHKUMH U TPaPUKU

Oynkuua, cnocoObl 3amanus (yHkmuu. [paduk  ¢yskuuu. Bzammuo
o0paTtHbie QPyHKIIHH.

OO6nacTb onpenenaeHuss ¥ MHOXECTBO 3HaueHud ¢(yHkuuu. Hynu dyskuuu.
[IpomexyTku 3HaKOTOCTOSTHCTBA. YETHBIE U HEUETHBIE (YHKIUU.

CrenenHasi (pyHKIHMSI C HaTypaJbHBIM U IIeTIbIM MoKazateneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS N-OU CTETICHHU.

TpuroHomerpudeckas OKpPY>KHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI 9UCTIOBOTO apTyMEHTA.

Havaja MmaTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJlaHus MOCJIEA0BATECIILHOCTEH.
MOHOTOHHBIE TIOCIIEIOBATEIHLHOCTH.

Apudmerrnueckas U reomeTpuyeckasi nporpeccuu. beckoneuHo yOwIBaromas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeOMETpHUYEecKO il
nporpeccnd. Gopmyna CI0XKHBIX HMPOLEHTOB. Vcnonp3oBaHWE Hporpeccuu i
pEILIeHNs peabHbIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

MHoxecTBa ¥ J0rUKa

MHoOXeCTBO, omnepauuyd Haja MHOXKecTBaMmH. [[marpammsl Oiinepa—BenHa.
[IpuMeHeHue TeopEeTUKO-MHOKECTBEHHOTO ammnapara JJisi ONHCAHUS peajlbHbIX
NP OLIECCOB U SIBJICHUH, TP P EUISHUH 3a/1ad U3 AP YTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CIE€ICTBUE, A0KA3aTEIbCTBO.

11 KJIACC

Yucaa 1 BBIYUCICHUS

Hatypanbhbie u nensie uucna. [[puzHaku 1e1MMOCTH LENTBIX YUCEN.

Crenenb ¢ pauMoOHaNIbHBIM NOKa3aTerneM. CBOMCTBA CTEIICHHU.

Jlorapudm yucna. JlecaiTuuHble U HATYpajbHbIE JIOTAp UPMBI.

YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3zoBaHue BhIp aXKEHUH, COIEPKAIUX JOoTap UMBEI.

[IpeoOpa3zoBaHue BBIpAXKEHHUH, COJAEPIKAIIMX CTENEHU C paldOHAJIbHBIM
MOKa3aTeIEM.

[IpuMep bl TP UTOHOMETP MUECKUX HEP ABEHCTB.

[Toka3zaTenbHbIE YpaBHEHMS U HEP aBEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEP ABEHCTBA.



CucreMbl NUHENHBIX ypaBHEHUH. PelieHne NnpukinaaHbIX 3a1ad ¢ MOMOIIBIO
CUCTEMBI JIMHEHHBIX YpaBHEHUM.

CucteMbl ¥ COBOKYIHOCTH PallMOHAJIbHBIX YpaBHEHUN 1 HEP aBEHCTB.

[IpumMeHeHne ypaBHEHUHN, CUICTEM U HEPABEHCTB K P EIICHUI0O MATEMAaTUIECKUX
3a7]ay ¥ 3a7ja4y U3 pa3IuvHbIX 001acTell HAYKH U P eaIbHOM KU3HMU.

DyHKUMH U TPaPUKU

Oynkuus. [lepuoanueckue Pynkiuu. [Ip oMexyTKM MOHOTOHHOCTA (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (QyHkimuu. HaubGousbliee M HauMeHblllee 3HaAYEHUE
GYHKIIMM Ha TP OMEXKYTKE.

Tpuronomerpudeckue QyHKINU, UX CBOMCTBA U rpaduKH.

[TokazatenbHas u norapudmudeckas GyHKINU, UX CBOMCTBA U rpaduKu.

Hcnonb3oBanue rpadukoB QyHKIMA AT pelIeHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcronp3oBanne rpadukoB (GYHKIOHA IS HMCCIACAOBAHUSA IIPOIECCOB U
3aBUCUMOCTEH, KOTOpPbI€ BO3HUKAIOT MPU PEUICHUU 3aaad U3 APYTUX y4eOHBIX
P EAMETOB U PEAJTbHOM KU3ZHHU.

Hauana MaTeMaTH4eCKOro aHaJim3a

HemnpepriBHabie GyHKIMH. MeTO1 MHTEpBAJIOB JJISI P €LICHUSI HEP aBEHCTB.

[IpousBognast ¢ynkuud. ['eomerpuyeckuid U (QU3UYECKUN  CMBICT
TP OU3BOJHOM.

[IpousBoaHbIE  ANEMEHTAPHBIX  (YHKIIUM. @opMyJbl  HAXOXKICHUSA
P OM3BOJHOM CyMMBI, P OM3BEACHUS U YACTHOTO (YyHKIIHI.

[IpuMeHeHne mpoOM3BOIHON K MCCIEAOBAHUIO (DYHKIMH HAa MOHOTOHHOCTH M
KcTpemyMbl. HaxoxxaeHne HanOoab1Iero 1 HaMMEHbIIEro 3Ha4eHus QyHKIUU Ha
OTp €3Ke.

[IpuMeHeHne NPOU3BOJHOM JIsi HAXOXKACHHS HAWIYYIIEro pPELUICHUs B
NpPUKIAJHBIX 3aJadax, [JIs ONpEIelIeHUusT CKOPOCTH Ipollecca, 3aIaHHOTO
dbopMmynoit wiu rpadukoM.

[TepBooOpa3nas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuueckuit u (uU3MUECKUd CMbIcH. Bpeluucienue
uHTerpana no gopmyne Hetorona—Jleitbauma.



IINTAHUPYEMBIE PE3YJIbTATDI

OcBoenne yueOHOTO TpenMera «MatemaTHKa» TOJDKHO 00ecnednBaTh
JOCTIDKCHHUE Ha ypOBHE CpEHEro o0Iero oopa3oBaHus CASTYIOMMNX JTUYHOCTHBIX,
METaIp eAMETHBIX | MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:

JIMYHOCTHBLIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUA NPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MarteMaTrka» XxapaKkTepu3yTCs:

['paxxgaHckoe BOCIIUTAHUE:

cOpMUP OBAHHOCTHIO I'P AXKJAHCKON MO3UIIMHA O00YYaIOMIErocsi KaK aKTUBHOTO
U OTBETCTBEHHOIO  WIEHA POCCHUHCKOro 0OIlecTBa, MPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxkIaHCKOro oOmiectBa (BBIOOPHI, OMNPOCHI W TIp.), YMEHUEM
B3aUMOJICCTBOBATh C COUMAIBHBIMM HWHCTUTYTAMH B COOTBETCTBUM C HX
(YHKUUSAMU 1 HA3HAYEHUEM.

[TaTpuoTHYECKOE€ BOCITUTAHHE:

c(op MHP OBAaHHOCTHIO POCCUNUCKON TP aKTaHCKON UACHTUUYHOCTH, YBaXKEHUS K
[P OLIJIOMY M HACTOSINIEMY POCCHMCKOW MAaTEMAaTHKH, LICHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKMX MAaTEMATHKOB M POCCUMCKOM MATEMATUYECKOW IIKOJIBI,
K HCHOJIb30BAaHUIO ATHX JOCTHKEHHH B APYrUX HayKaX, TEXHOJOTUAX, chepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM Y XOBHBIX LIEHHOCTEN P OCCUICKOTO Hapona;
chOpMHUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHUS, JTUYECKOTO  MOBEACHHUS,
CBS3aHHOTO C MPAKTUYECKUM TP UMEHEHUEM JOCTHKEHUW HAYKU U JESITEIBHOCTHIO
y4€HOT0; OCO3HAHMEM JIUYHOTO BKJIa/Ja B MMOCTPOCHHUE YCTOMIUBOTO Oy AyIIIero.

DCTETUYECKOE BOCIUTAHHUE:

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIKOYAS 3CTETUKY MAaTEMAaTHYECKHUX
3aKOHOMEP HOCTEH, 00BEKTOB, 3aj1a4, P CIISHHH, pacCy XIeHUH; BOCIP MMIMYUBOCTH O
K MAaTEMAaTUYECKUM aCMEKTaM Pa3JIWYHbIX BUIOB UCKYCCTBA.

PuU3NYECKOEe BOCIUTAHHE:

cOpMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTEMaTUYECKWE 3HAHUS B
UHTEpecax 30pOBOro U 0€30MacHoro o0pasa *KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3/I0pOBBIO (3J0pOBOE MHUTAHUE, COAJIAHCUPOBAHHBIN PEXUM 3aHITHA U
OT/ABIXA, perysipHas puandeckass aKkTUBHOCTh); (PU3UYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOP TUBHO-0310P OBUTEIBHOMN AEATEIBHOCTBIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHHWEM IIEHHOCTU TPYIOJTIO0US; UHTEPECOM K
pasnmuuHbiM  chepaMm  TpodecCHOHATbHOW  JEATENbHOCTH,  CBSA3aHHBIM  C
MaTEeMaTUKOW ® €€ MPWIOKESHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccun W pealn30BBIBATh COOCTBEHHBIE JKM3HEHHBIEC TUIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTHYeCKOMYy  OOpa30BaHHUIO U
caM0o0Opa30BaHUIO HAa MPOTSHKEHWU BCEW JKM3HU,; TOTOBHOCTbIO K AKTUBHOMY
Y4acCTHIO B pElIeHUU MPaKTUYECKUX 3a/a4 MaTeMaTHUeCKON HampaBJIEHHOCTH.

DKOJOTUYECKOE BOCIIUTAHHUE:

COpMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpbl, MOHUMAaHHEM BIHUSHUS
COLIMAJIbHO-PKOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIBHOM
cCpenbl, OCO3HAHHWEM TJ00aJbHOTO XapakTepa JKOJOTHYECKHX MpoOlieM;
OpHUEHTaIlell Ha NMPUMEHEHHE MaTEeMaTHYEeCKUX 3HAaHWN ISl pellieHus 3ajad B
00J1acTH OKp y>KarOIIEH Cp e/Ibl, INTaHUP OBAHUS TIOCTYTKOB U OIIEHKU WX BO3MOKHBIX
TOCJICICTBUM JIJIs1 OKP YKAIOIIEH Cp €IIbl.

[{enHOCTH HAYYHOTO TO3HAHMS:

cOpMUPOBAHHOCTEIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH ©  OOIISCTBEHHOW  TPAKTUKH, [MOHUMAHUEM
MaTEeMaTHYEeCKOW HAyKH KaK cepbl UYeTOBEUYECKOW NEATEIbHOCTH, JTAmoB ¢
pa3BUTUSL M 3HAYMMOCTH MJIsI Pa3BUTUS LMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKd M MAaTeMaTU4YeCKON KyJIbTYpOl KaK CpEeACTBOM MO3HAHHS MHpa;
TOTOBHOCTBIO OCYILECTBIISITh TMPOEKTHYIO M HCCIENOBATENbCKYIO JIE€ATEIbHOCTD
WHAUBUAYAJIBHO U B TP YIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeamerHble pe3yibTaThl OCBOCHUS MPOTPaMMbl y4eOHOrO Mpeamera
«MaTtemaTHka XapakTep u3yrTcs OBJIaJICHHUEM YHUBEp CalIbHBIMU
Nno3HasamenbHblMu  OCUCMEUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelcmeusimMu, YHUBEPCATbHbIMU Pe2YNIAMUBHBIMU OeUCNEUAMU.

1)  Vuusepcarvnvie  nozmaeamenwvhwvle  Oelicmeusi,  obecneyusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NpoYeccos obydarowuxcsi (oceoenue
MEmooo8  NO3HAHUA — OKpYJxHcaowe2o  Mupa,  NpumMeHeHue  J102UYEcKUX,
uccnedo8amenbCKux onepayutli, ymeHut pabomams ¢ ungopmayuetl).

ba3oBblie JIOrHYECKUE JEHUCTBHS:

e BBISIBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKH MAaTEeMaTHYECKUX
OOBEKTOB, MOHATHM, OTHOUIEHWH MEXIY MOHATUAMM; (OPMYITUPOBATH
omnpeAeNeHusl  TMOHATUM;  yCTaHABIMBATh  CYILIECTBEHHbIH  MpHU3HAK
Ki1accupuKaluyd, OCHOBAaHUS Uit O0OOOUIEHHs U CpaBHEHUs, KpUTEpUU
P OBOJIUMOIO aHAJIN3a;



BOCIIpUHUMATh, (QOPMYJIHpPOBATH U  MNPeoOpPa30OBBIBATH  CYXKJCHHUS:
yTBEpPAUTENbHBIE U OTPHUIATENIbHBIC, E€IUHUYHBIC, YaCTHbIE W OOIINE;
YCIIOBHBIE;

BBIABJISAITH ~ MaTEMaTHUYECKHE 3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeunss B (akTax, [aHHBIX, HAOMIOAEHUSIX U YTBEPKIACHUAX;
IIp €1J1araTh KPp UTEP MU 115 BBISIBJICHUSI 3aKOHOMEPHOCTEW U IP OTUBOP €UHIA;
JieNaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTHUBHBIX H
VMHAYKTUBHBIX YMO3aKIIOUEHUNA, YMO3AKIIIOUYEHUN 110 aHAJIOTUH;

P OBOJAUTh CaMOCTOSITEILHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKACHUN (MPsIMbIE U OT MPOTHUBHOIO), BHICTpANBATh apTyMEHTAIIUIO,
NPUBOJIUTE TPUMEPHl U KOHTPHPHUMEpPHI; 0OOCHOBHIBATH COOCTBEHHBIE
CY’)KJIEHUSI U BBIBOJbI;

BBIOMpATh CHOCOO penieHus y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHus, BbIOMpaTh HauboJee NOAXOASAIUNA C Y4ETOM
CaMOCTOSITEIILHO BbIJIEIEHHBIX KpPHUTEPUEB).

ba3oBrie HNCCICAOBATCIIbCKUC I[Cf/iCTBPISIZ

UCMOJIb30BAaTh BOMIPOCHl KaK HCCIENOBATENbCKUI HHCTPYMEHT IO3HAHUS;
(GbopMyaupoOBaTh BOINPOCHI, (PUKCHPYIOIIME MPOTHUBOPEUYHUE, MpOOsIeEMY,
yCTaHaBIMBATh  HCKOMO€ W  JaHHOe, (OopMHpOBaTh THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE,

P OBOJUTH CaMOCTOSITEIBHO CIIJIAHUP OBaHHBIN JKCIIEP UMEHT,
UCCIIEIOBAaHUE IO YCTaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
oObeKTa, SBIEHMs, IpOLEcCca, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
0OBbeKTaMu, SIBJICHUSIMH, P OLIECCAMU;

CaMOCTOSITENBHO (HOPMYITUPOBATH 0OOOIEHUS U BBIBOJIBI 10 PE3YyJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, HCCIEA0BaHMs, OLEHMBATH JIOCTOBEPHOCTh
HOJIYYEHHBIX PEe3yJIbTaTOB, BEIBOJAOB M 0000IEHHIA;

P OrHO3UPOBATh BO3MOJKHOE pPa3BUTHE NpOLECCa, a TAKXKE BBIIBUIATH
P €JTI0JIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIOBHUSX.

Pab6oTa ¢ nndopmanmei:

BBISIBIISITH JIePUIIMTEI MHGOPMAIMH, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOIIPOC U JJIS PEIICHUS 3a1a9H;

BEIOMpaTh  WMHPOPMAIMIO W3  HCTOYHUKOB  pPa3jJWYHBIX  THIIOB,
aHAJM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIP CTUPOBATh MH(DOPMAIUIO
Pa3TUYHBIX BUAOB U (GOPM TP €ACTABIICHHUS;

CTPYKTYypHUpOBaTh HH(OPMAIUIO, TIPEACTABIATh €€ B pa3IMYHBIX (popMax,
WJLTIOCTP UP OBaTh TP ahUIECKHU;

OIICHUBATb HaJE&KHOCTD uH(bOp MAITIH o CaMOCTOSITEIbHO
copMyIHp OBAaHHBIM Kp UTEP USIM.



2)  VHuueepcanbhvle  KOMMYHUKamueHvle  Oelicmeusi,  o0becneyusarom
chopMUpo8anHHoCmb COYUATLHBIX HABLIKOG 00YUAIOUJUXCS.

OO6ureHue:

e BOCIPHUHUMATH U (POPMYJIHPOBATH CyKICHUS B COOTBETCTBUU C YCIIOBUSIMH
U LeNIMH OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3P EHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pElICHUs
3a7ja4yu, KOMMEHTHP OBaTh MOJYyUYEHHBIN pe3yJIbTaT;

e B Xo0Je 00CyX/IeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
np o0JIeMbl, pelraeMoi 3aJ1aun, BhICKa3bIBaTh UCH, HalleIEHHbIE Ha MOUCK
pEIlIeHUs; COMOCTaBIATh CBOU CYXKACHUS C CYXICHUSIMH JPYTHX
YYaCTHHKOB JHanora, oOHapy>XMBaTh pa3lIMuue M CXOJCTBO TO3ULIMH; B
KOppeKTHOH popMe hopMyTUpOBaTh PA3HOIIACHUS, CBOU BO3P aXKEHUS;

e TMPEACTaBISITH  pPE3YyJbTaThl  pEIIEHUS  3aJadd,  OKCIEPUMEHTA,
UCCIIEIOBAHUS, TIP 0EKTa; CAMOCTOSITENIbHO BBIOUPaTh (POpMAT BHICTYTUICHU I
C Yy4€TOM 3aJjau Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOP UH.

CoTpy IHUYECTBO:

e TIOHMMAThH W UCIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U WHANBUAYITBHO I
paboThl TIPU pEIICHUH YYEOHBIX 3a/ad; MPUHUMATh IeIh COBMECTHOU
NeSTENIbHOCTH,  IUIAHUPOBaThb OPraHM3alMI0 COBMECTHOM  paboThl,
pacnpenenartb BHIbBI paboT, OOroBapuBaThCs, OOCYyX)AaTh NpoLEcC U
pe3yabTaT paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JTIOJICH;

e YYacCTBOBaTh B I'PYMIOBBIX PopMax paboTsl (0OCykKaeHUsA, OOMEH MHEHU,
«MO3TOBbIE MITYpMBD» M WHbBIE); BBINOJHITH CBOI YacTb pPabOThl U
KOOP IMHUP OBaTh CBOM JHCTBUSA C P yTUMU YJIEHAMH KOMaH/Ibl; OLICHUBATh
KauecTBO CBOEro BKJIajJa B OOmMUHA TPOAYKT 1O KPUTEPUsM,
copMyTUp OBAaHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUS.

3) Vuueepcanvuvie pecynamuenle oelicmsus, obecneuusaom opmuposanue

CMbBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JTUYHOCU .

CamMoopranuzaius:

COCTaBIIATH TUIaH, AJITOPUTM PEIICHUs 3a/1a4y, BBIOMPATh CIOCO0 PEIIeHuUs C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUDPOBATh
¥ KOPPEKTUPOBATh BAapMAHTHI P EIICHUH ¢ y4ETOM HOBOW WHGPOP MATIHH.

CaMOKOHTp 0JIb:

e BJAJCTh HABBIKAMH TIO3HABATEIILHOW pediekcnu Kak  OCO3HAHUSA
COBEpIIaeMbIX JEHCTBUN M MBICIUTENbHBIX MPOLECCOB, UX PE3yIbTATOB;
BJIAJIETh CIIOCOOAMU caMONp OBEP KU, CAMOKOHTP 0J151 IIp Oliecca U pe3yJibTaTa
pelleHus] MaTeMaTUYeCKON 3a/1auu;



e TPEABHUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3ZHUKHYTh IIPH P CILICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYyAHOCTEH;

e OILIGHUMBAaTh COOTBETCTBHE pe3yjbTaTa LEIU M YCIOBUSAM, OOBICHITH
IIPUYUHBl JOCTVDKEHUS WIM HENOCTHKEHUSA pPE3YJIbTATOB JIEATEIIbHOCTH,
HaXOJUTh OIIHUOKY, aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «Anredpa u Hauajla MaTEMaTHUYECKOTO aHAaTU3a»
Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs JIOJKHO OOecreunBaTh IOCTHKEHUE
CIIEYIOLIUX TP EIMETHBIX 00pa30BaTEeIbHbBIX PE3yJIbTaTOB:

10 KJIACC

Yucaa 1 BBIYHCICHUS

OnepupoBaTh NOHATHUAMHU: PALUOHAIBHOE W JIEUCTBUTEIBHOE  4YUCIIO,
OOBIKHOBEHHAs U JA€CATUYHASA ApOO0b, P OLICHTHI.

BeinonHsATe  apudmernyeckue omepalMi C  palUOHAIBHBIMU U
JNEUCTBUTENIBHBIMU YHCIAMM.

BbInoaHATh Np UOMMKEHHBIE BBIUMCIEHHSI, UCHOJb3ys MpaBuia OKpYTIEHus,
JenaTh NPUKHUIKY U OLICHKY pe3yJibTaTa BHIYUCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LEIBIM IOKa3aTeleM; CTaHAapTHas
¢opma 3amucu  JEHCTBUTENIBHOTO  4YMCla, KOPEHb HATypajbHOM CTENeHW;
UCIIOJIB30BaTh MOAXOAUIYI0 (OPMY 3aMUCH JIEHCTBUTENBHBIX YMCEN JUJIS P EeLIeHUs
IIPAKTUYECKUX 3a1a4 U 1P €ACTaBJICHUs JaHHBIX.

OnepupoBaTh NOHATHUAMM: CHHYC, KOCHHYC W TaHI'€HC IIPOM3BOJBHOIO yIJIA;
UCIIOJIB30BATh 3AMKUCH P OU3BOJIBHOTO yTJla 4epe3 00paTHbIe TP UTOHOMETP UUECKHU e
(byHKIIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, ypPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPaLMOHAJIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BbInoaHATE mpeoOpa3zoBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH W periaTh
TPUTOHOMETP UUECKUE Y aBHEHUS.

BbinonaHATe, npeoOpa3oBaHusl LEIbIX, PalMOHAJIbHBIX M HMPPaNUOHAIBHBIX
BBIPaXKEHUI U PelIaTh OCHOBHBIE TUIIBI LENBIX, PallMOHAIBHBIX U UPPalMOHAIbHBIX
YpaBHEHUM U HEP aBEHCTB.

[IpuMeHAT ypaBHEHHs U HEPAaBEHCTBA I PELICHUS MaTeMaTUYeCKUX 3aaad
W 33/1a4 U3 pa3JIMYHbIX 00JIacTell HAYKU U P eaIbHOM KU3HH.



MopaenupoBaTh peajibHbIE CHUTyallMd Ha fA3bIKE alre0pbl, COCTABIATH
BBIpQXXEHUSI, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlauM, HCCIEI0BaTh
NIOCTPOEHHBIE MOJIENH C UCHOJb30BaHUEM almapara ajareopbl.

DyHKIUHN U rpauKu

OnepupoBaTh MOHATHAMU: (QYHKIUA, CIMOCOOBI 3aaHus (yHKIHUH, 00JIaCTh
OTpe/eTICHUsT W MHOXKECTBO 3HaueHWUW ¢GyHKIMH, TpapuKk (PyHKIUH, B3aUMHO
oOpaTHbIe PYHKITHH.

OmnepupoBaTh HOHATUSIMU: YETHOCTh U HEUYETHOCTh (YHKIUH, HYJIH (PyHKINH,
P OMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpauku GYHKIUN A1 pelIeHNs ypaBHEHUI.

Ctpouth u yuTaTh rpaduku JUHEHHON (yHKUIWH, KBaApaTUYHOU (pyHKIMH,
CTETICHHOW (DYHKIIMH C LIEIBIM MOKa3aTEeIeM.

Hcnonb3zoBath rpadukd (QyHKIMNA I UCCIAEAOBAHUS TMPOIECCOB U
3aBUCUMOCTEH TPH pEeHIeHUH 3a7a4 W3 APYTUX y4eOHBIX MPEAMETOB M pealbHOU
KU3HU; BBIpaxaTh (OPMyJIaMH 3aBUCUMOCTH MEXIY BETUIUHAMMU.

Havaja maTeMaTH4ecKOro aHajJau3a

OnepupoBaTh TMOHATUSIMHU:  TIOCIIEIOBATEILHOCTh, apuUMeTHUUecKass W
reOMEeTpUyecKas MporpecCuu.

OnepupoBaTh MOHATUSMU: OECKOHEUHO yOBIBalollasi TE€OMETpHUYeCcKas
porpeccusi, cyMmMa OECKOHEYHO YOBIBAIOIIEH reOMETp UYECKOM TP OTp ECCHU.

3anaBaTh NOCIENOBATEIBHOCTA Pa3IMYHBIMU CIIOCOOAMHU.

HNcnonbp30BaTh CBOMCTBA TMOCIENOBATEIBHOCTEH W MPOTPECCUNA IS P CHICHUS
peabHBIX 3aj]1ay MpUKIAJHOTO XapakTepa.

MHoxecTBa ¥ J0rUKa

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OIEpPallK HaJl MHOXKECTBAMMU.

Hcnosib30BaTh TEOP €TUKO-MHOKECTBEHHBIM ammapart JJ1sl ONMCAHUS P ealIbHbIX
NP OLIECCOB U SIBJICHUM, NPU PEIICHUH 33124 U3 IPYTUX yUEOHBIX TP €IMETOB.

OnepupoBaTh  MOHATUAMU: OTIp €/1ETIEHUE, Teopema, CIIEZICTBHE,
J0Ka3aTeNbCTBO.

11 KUIIACC

Yucaa v BBIYUCTEHUS

OnepupoBaTh TMOHATHUSMHU: HATypaJbHOE, LEI0€ YHCI0; HCHOJIb30BaTh
NPU3HAKU JEIMMOCTH LENBbIX YMCE, PA3JIOKEHHE YKCIa HA MPOCTbIE MHOKUTEIHU
JUIS peLIeHUs 3a]a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PallMOHAJIBHBIM ITOKA3aTEIEM.

OnepupoBaTh HOHATUAMH: JOTapu(M yuclia, AECATUYHbIE U HATypajbHbIC
aorapumel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHaTp cBOiicTBa  CTeNmEHW JJId NpeoOpa3oBaHUS  BbIP AXKEHUM;
ONIEpHUPOBATh NOHATUSAMM: IIOKA3aTEIIBHOE YPAaBHEHHME M HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI ITOKA3ATEIbHBIX YPaBHEHUI U HEP aBEHCTB.

BeinonHsATe mnpeoOpa3oBaHMA BbIpaXKEHUH, coAepx auux Jiorap upmsl;
ONepUPOBATH MOHITUAMU: JIOrap UPMUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHbIE THIbI JIOTap UGMUUECKHX ypaBHEHUN U HEP ABEHCTB.

Haxoauts peenns npoCcTennx Tp UITrOHOMETP MUECKUX HEPaBEHCTB.

OnepupoBaTh NOHATUSAMM: CHCTEMAa JIMHEHHBIX YPABHEHMU U €€ PEILIECHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH JUIS peELICHUs NP AKTUYECKUX 3a7ad.

Haxoauts peleHns mpoCTEUIINX CUCTEM U COBOKYIIHOCTEM palMOHAIBHBIX
YPaBHEHUN U HEP aBEHCTB.

MonenupoBaTh peajbHble CUTyallMd Ha fA3bIKE airedpbl, COCTaBIATh
BBIDAXXCHUsS, YpPaBHEHMs, HEPABEHCTBA U CHUCTEMBl II0 YCIOBHIO 33JauyHy,
UCCIIEA0BATh IOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM ammapara ajareopsl.

DOyHKIUM U rpaduku

OnepupoBaTh NOHATUSIMU:  NepHOAMYECKas  (QYHKUMS,  [POMEKYTKH
MOHOTOHHOCTH  (DyHKLIHMH, TOYKH OSKCTpeMyMa (yHKUMH, HauOoJblIee MU
HauMeHbllee 3HaueHus (QYHKIUM Ha MPOMEXKYTKE; HCHOJb30BaTh HX s
uccienoBanus QyHKIWH, 3aIaHHOHN TpapuKOM.

OnepupoBaTh MOHATUSIMU: Tpa(UKU MOKA3aTEIbHOM, JIOrapU(PpMUUECKONH U
TPUTOHOMETpHUECKUX (PyHKUMN; M300paxaTh UX Ha KOOPAWHATHOM IMJIOCKOCTH U
WCIOJIb30BaTh JJISl PEIICHNs YpaBHEHUI U HEP aBEHCTB.

N306paxaTh Ha KOOPAWHATHOM MJIOCKOCTH T'padUKK JIMHEUHBIX YpaBHEHUN U
UCIIOJIb30BaTh UX ISl PELICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Hcnonp3oBath rpadukn (yHKOME Ui HUCCIEAOBaHUS NPOLECCOB U
3aBUCHUMOCTEN M3 APYTUX YUYEOHBIX AUCLUIUIMH.

Hauana MaTteMaTH4eCKOro aHaJin3a

OmnepupoBaTh MOHATUSAMH: HeNpepbiBHAS (QYHKIMSA; MPOU3BOAHAS (PYHKLIUH;
UCIIOJIB30BAaTh T€OMETPUUECKUI U (PU3UUECKUI CMBICI TP OU3BOIHOM JIJIs P eLICHUS
3ajJad4.

HaxoauTts 1mp on3BOIHbIE AIEeMEHTAP HBIX (DYHKIMA, BBIUUCIATH P OU3BOIHbIC
CYMMBI, TIp OU3BE/ICHHUS, YACTHOTO (YHKIUI.

Hcnosb30BaTh MPOU3BOJHYIO ISl UCCIEA0BAaHUA (PYHKIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl UCCIEOBAHMS K MOCTP OEHUIO I'paUKOB.

Hcronp30BaTe NPOW3BOJAHYIO IS HAXOXIACHUS HAWIYYIIErOo pPEUICHUS B
NP UKIAIHBIX, B TOM YHCJI€ COLMAIBHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MNOHATHSMHU: TMEepBOOOpa3Hass M  HUHTErpaj; MOHUMATbH
reOMETpUUECKU U (PU3UUECKUl CMBICI MHTErpasa.



dbopmynie Herotona—Jleitbnuiia.

HaxoauTe nepBooOpa3Hble eMeHTap HbIX (DYHKUMH; BBIYUCIATh UHTErpa 1o

Pematsp MMPUKIAaAHBIC 3ada4dX, B TOM YHCIC COLMUAJIBbHO-3KOHOMHYCCKOTO H

(u3n4eckoro xapakrepa, CpeicTBaMU MaTEMAaTHYECKOIO aHAIU3a.

@®opmbI yuera padoueii MporpaMMbl BOCIUTAHUS

No HanmenoBanue tembl /yaednoro | Kor- VYyer paboueit mporpaMmsI
/T Monmyis (paszena) BO BOCIUTAHUSA
4acoB
10 KJIIACC
MHoOxecTBa pallMOHAIbHBIX U dopMHUpOBaHUE
1 NEHCTBUTEITBHBIX YUCEII. 14 MUPOBO33pEHHUS,
PanrionanpHbIe YpaBHEHUS U COOTBETCTBYIOIIETO
HEPaBEHCTBA COBPEMEHHOMY YPOBHIO
5 ®yukuuu 1 rpaduku. CTeneHs ¢ 6 ggiggf;em{oﬁ Haylg;aKTHK;’
[CIbM MoKasaTeneM NMOHUMAaHUE MaTeMaTU4YEeCKOU
Apudmetnyeckuii KopeHb N—oi HayKH KaK cepsr
3 crenenu. UppanuoHanbHble 18 YEeJIOBEYCCKOM  [IeSITEIbHOCTH,
ypaBHEHHUS U HEPABEHCTBA oTamoB €€  pasBUTHA |
3HaYUMOCTH IS pa3BUTUA
Dopmy bl [MBUJIN3AIHY, OBJIAJICHHE
4 TpuroHomeTpuu. Tpuronomerpudeckue | 22 I3BIKOM MATEMATHKI -
yPpaBHCHIA MaTeMaTHYECKOH  KyJIbTypoil
5 [TocnenoBaTeILHOCTH U IPOTPECCHH 5 KaK CpCACTBOM IIO3HAHWA MUPA,
TOTOBHOCTh OCYILECTRISTh
MPOEKTHY IO u
5 [loBTOpEHUE, 0606mervIe, 3 HCCJIEJOBATEIBCKY IO
CUCTCMATU3alUA 3HAHUN JeATCJIbHOCTh MHAWBUAY aJIbHO
U B TpyIIIe
11 KITACC
CrerneHp ¢ panoHAIbHBIM dopmupoBaHHEe  OCO3HAHUS
1 noka3zaresnem. [lokazarenbHas 12 [IEHHOCTH TPy OO0,
¢ynkuus. [lokazaTenbHbIE ypaBHEHUS MHTepeca K pa3iudHbIM cdepam
Y HEPABEHCTBA npodeccroHaILHOM
Jlorapupmuueckas GyHKIHS. NEeATEIbHOCTH, CBS3aHHBIM C
2 Jlorapudmuueckue ypaBHEHUS U 12 MaTEeMaTUKOU u ec
HCpaBCHCTBA MPUITOKCHUIMH, YMEHUA
TpUrOHOMETpHIECKHE (yHKIMH H HX COBEPIIaTh OCO3HAHHBIN BHIOOD
3 rpaduku. TpUrOHOMETPHUYECKHIE 9 Oynyme#t  npodpeccun 1
HEPaBEHCTRA pean30BbIBaTh COOCTBEHHBIE
KU3HECHHBIC TUTaHBb],
4 HpomBOHHaf[' Hpnvenenne 24 TOTOBHOCTH M CITOCOOHOCTH K
NPOU3BOTHOM




I/IHTCFpaJ'I H €TI0 IPUMCHCHHA

Cuctembl ypaBHEHUI 12
HatypanbHble 1 ienble ynucia 6
[ToBTOpenue, 0600IIEHNE, 18

CHUCTEMAaTH3alUs 3HAHUHU

MaTeMaTHYECKOMY
00pa30BaHUIO u
camMo000pa3oBaHUIO Ha

NPOTSAKEHUU BCEU  KU3HH,
FOTOBHOCTb K  aKTUBHOMY

Y4acTHIO B penieHrn
MPaKTHYECKUX 3a1a4
MaTeMaTUYECKONU

HanpaBJICHHOCTH,




TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo uacos
o/ HaumeHoBaHHe pa3iesioB U TEM B K 0 JJexkTpoHHbIe (LM poBbIE)
MPOrpaMMsbI cer OHTPOIBHBI PAKTHHECK oOpa3oBaTeJibHbIE pecypchbl
n 0 e paboTbI ue padoThl
MHo>xecTBa palliOHAIBHEIX U
o pat https://resh.edu.ru/subject/lesson/5298/start/326
JEUCTBUTEIIbHBIX YHCEII.
1 14 1 969/
PanmoHnanbHbIEe ypaBHEHUS U
HEpPaBEHCTBA
Dynxmn u rpadixcy, CTeneHs ¢ https://resh.edu.ru/subject/lesson/5175/start/326
2 6 685/
[eJIBIM IOKa3aTeIeM
https://resh.edu.ru/subject/lesson/5498/start/272
. o 542/
AprdMeTHIECKHH KOPEHb N-0H https://resh.edu.ru/subject/lesson/5569/start/159
3 crenieHu. UppanumoHanbHbie 18 1 263/
ypaBHEHUS U HEPABEHCTBA
DopMyJIbI https://resh.edu.ru/subject/lesson/4324/start/199
4 TpuroHomeTpuu. Tpuronomerpudec 22 1 618/
KUE YpaBHEHUS
https://resh.edu.ru/subject/lesson/5138/start/200
5) [TocnenoBaTenbHOCTH U IPOTPECCUN 5 452/
TorTopeHte, 060GueH e, https://resh.edu.ru/subject/lesson/3908/start/200
6 N 3 1 483/
CUCTEeMAaTH3alMs 3HaHUHU
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

[TPOI'PAMME



https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KJIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3iesioB u K - JeKkTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbl Bcero OHTPOTBHEIC PaKTHHecKue oOpa3oBaTeJibHbIE pecypchl
padoThI padoThI
CreneHs ¢ panoHaIbHBIM
1 nokasareiieM. IlokazaTenpHas 12 1 https://resh.edu.ru/subject/lesson/5627/start/
¢ynkuus. [TokazaTenbHbIe
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuaeckas GyHKIHUS.
pud byHxu https://resh.edu.ru/subject/lesson/3834/start/
2 Jlorapudmuyeckue ypaBHEHUs U 12
HEpaBEHCTBA
TpuronomeTpuueckue QyHKIIAN
3 U uX rpaduxu. 9 1 https://resh.edu.ru/subject/lesson/4738/start/
TpuroHoMeTpruueckue
HEpaBEHCTBA
4 [IpousBogHas. [Ipumenenue 24 1 https://resh.edu.ru/subject/lesson/4163/start/
IIPOU3BOJTHOM
5 HHTterpan u ero npuMeHeHUs 9 https://resh.edu.ru/subject/lesson/4163/start/
6 Cuctembl ypaBHEHUMN 12 1 https://resh.edu.ru/subject/lesson/3812/start/
7 HatypanbHbie u nenbie uncia 6 https://resh.edu.ru/subject/lesson/4730/start/
8 [ToBTOpEenue, 06061IEHNUE, 18 9 https://resh.edu.ru/subject/lesson/4934/start/
cUCTeMaTH3allMs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME



https://resh.edu.ru/subject/lesson/5627/start/
https://resh.edu.ru/subject/lesson/3834/start/
https://resh.edu.ru/subject/lesson/4738/start/
https://resh.edu.ru/subject/lesson/4163/start/
https://resh.edu.ru/subject/lesson/4163/start/
https://resh.edu.ru/subject/lesson/3812/start/
https://resh.edu.ru/subject/lesson/4730/start/
https://resh.edu.ru/subject/lesson/4934/start/
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