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HopMaTuBHO-IpaBOBbIE JOKYMEHTHI, 00ecneYnBaKOIIne
OPraHM3aIuI0 00Pa30BaATEILHOM 1eAITeJIbHOCTH 110 Y4eOHOMY
npeamery «MaremaTtuka» B 2025/2026 yueOHOM rogy

Opranuzanus npenoaaBanus yueOHoro npeaMera «MaremaTukay Ha
YPOBHSIX OCHOBHOTO 001IIeT0 W cpeaHero odmiero oopazoanus B 2025/2026
y4eOHOM Trojy OCYIIECTBISIETCS B COOTBETCTBUU CO CIICIYIOIMMU HOPMATUBHO-
paBOBbIMM akTaMu: — DenepanbHblil 3aK0H OT 29 nexadpst 2012 r. Ne
27d3«06 obpazoBanuu B Poccuiickoit Deaepanuny;

—  @epnepanbHbiil 3ak0H 0T 19 nmekabps 2023 r Ne 618-®3 «O
BHeceHUH u3MeHeHui B denepanbHblil 3akoH «O06 o6pazoBanuu B Poccuiickoi
denepaunmny;

—  ®enepalbHBIA TOCYJAPCTBEHHBIM 00pa30BaTEbHBIA CTAaHIAPT
OCHOBHOT'0 00111eT0 00pa3oBanus (yTB. npukazom Munnpocseuienus Poccuu ot 31
Mas 2021 r. Ne 287) (manee — ®I'OC OOO0);

—  @enepalbHBI TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPT
cpeaHero oomero obpaszoBaHus (yTB. ImpukazoM MwuHoOpHayku Poccum ot 17
Mas 2012 r. Ne 413) (manee — ®I'OC COO);

—  @enepanbHass 0o0pa3oBaTeNbHAS TMPOrpaMMa OCHOBHOTO — OOIIETO
oOpazoBaHus (yTB. mpukazom Munnpocsemenuss Poccun ot 18 mas 2023 1. No
370) (manee — ®OIT OOO0);

—  @epepanbHas oOpa3oBaTeibHas MporpaMma CpeaHero  oOIIero
oOpazoBanus (yTB. npukazoM MuHnnpocsemenuss Poccun ot 18 mas 2023 r. Neo
371) (manee — ®OIT COO);

— npukaz3 Munnpocsenienusa Poccum ot 18  wutons 2024 1. Ne
roCyJapCTBEHHYIO aKKPEAUTALINIO 00Pa30BaTEIbHBIX MPOTPaMM HA4YaIbHOTO
00111er0, OCHOBHOT'O 00I11eT0, CPEeTHET0 00111eT0 00pa30oBaHUMY;

— mnpukaz Munnpocsemenust Poccuun ot 09 oxtabps 2024 1. Ne
704 «O BHeCEHMHM W3MEHEHUW B HEKOTOpble TpUKa3bl MHUHHCTEPCTBA
MIPOCBEILIECHUS Poccutickon Oenepanuu, Kacaroluecs (benepabHBIX
oOpa3oBaTeIbHBIX IIPOTpaMM Ha4yaJabHOIO O0O0ImEero o0pa30BaHHUS, OCHOBHOTO
o01iero 00pa3oBaHMs M CPETHETO 00IIEro 00pa3oBaHUY;

—  pacnopspkenue [IpaButensctBa Poccuiickoit ®enepannu ot 19 HOs0ps
2024 1. Ne3333-p «OO0 yTBEpXKJIECHUM KOMIUIEKCHOTO TUIaHA MEPONPUSTUM
MO0 TMOBBIIICGHUID KayecTBa MAaTeMaTHYECKOr0 U  €CTECTBEHHO-HAYYHOI'O
oOpazoBanus Ha niepuos 10 2030 rogay;

—  npuka3z Munnpocseuenus Poccun ot 12 deBpans 2025 r. Ne 93 «O
BHECEHWHM W3MEHEeHUss B mnoanyHKT 18.3.1 mnynkra 18.3 denepanpHOro
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJApTa CPEAHEro OOIIero o0pa3oBaHus,
YTBEP)KJICHHOTO TpHKa3oM MuHucTtepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Oenepanyu oT 17 mast 2012 r. Ne 413»;

—  KoHuenmust pa3BuTHs MaremMaTH4ecKoro oopazoBanms B Poccuiickoi
Oenepanu  (yTB. pacnopspkeHueMm IIpaBurtennsctBa Poccuiickoit denepanuu
ot 24 nexadps 2013 r. Ne 2506-p).
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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «Anrebpa u Havdajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOoBe DeiepanbHOTrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISICMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECTIEUYMBAET OBIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblii Kypc «Anredpa W Hayalla MaTeMaTHYECKOTO aHaJIN3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMpOrpamMMe CpelHero o0Iero oOpa3oBaHUS,
TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEYNBAECT WHCTPYMEHTAIBbHYIO 0a3y s
M3yYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroi CTOPOHBI, (OpMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0yUYalolUXcs Ha YPOBHE, HEOOXOIMMOM
JUIs OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaroIimecs OBIIAJIEBalOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKw, KoTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTeMaTH4IeCcKoil (hopme.

VY4eOHblif Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHadn3a 3aKJIaJbIBacT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OWOJIOTHUH,
TIOHWMaHUsI OCHOBHBIX TCHJICHITUH Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOMN YKU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHQPPOBBIX MU KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHeHmero oopa3oBaHus U B
NOBCEIHEBHOI kM3HH. B TO ke Bpemsi oBnajgeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBAThH
YTBEPKACHHUS C TMOMOINBIO MHAYKIIMH W PacCykaaTh NEAYKTUBHO, HCIIOJIb30BATh
0000IIeHNe W KOHKpETH3alnio, abCTparupoBaHWE H aHAJIOTHIO, (OPMHUpPYET
KpeaTUBHOE U KPUTHUYECKOE MBIIIICHHUE.

B xome m3yuenusi yaeOHOro Kypca «Anrebpa W Hadalia MaTeMaTHYECKOTO
aHalM3a» 00ydYarolMecs MOTYYaroT HOBBIA ONBIT PEIICHUS MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOSHUSI MaTeMaTUYECKUX MOJETICH peaNbHbIX CUTYaIUH,
UHTEpIIPETAllud  TOJYYCHHBIX  PELICHHH, 3HAKOMSTCS €  NpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTE B TMpHUpOJAE, HayKe U HCKYCCTBE, C
BBIJIAIONIIUMUCS MAaTEMATUYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.



VY4eOHbIil Kypc o0nazaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBI peanu3yercs Kak uepe3 Y4YeOHbId MaTepual, CHoCOOCTBYIOIIUN
(bOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M d4epe3 creuuduxky ydeOHOH
JESTeNbHOCTH, TpeOyIolel MPOJOKUTENbHON  KOHIEHTPAllMd  BHUMAHMUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTM ¥  OTBETCTBEHHOCTH 3a IOJY4YEHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHus aiareOpe W HayajlaM MaTeMaTHYeCKOTo
aHaJM3a JEKUT ACSITeIbHOCTHBIN MPUHITUI 00YUYESHHUS.

B crpykrype yueOHOro kypca «Anredpa M Hadajla MaTEMaTHYECKOTO
aHaJIM3a» BbLIENEHBI CIEAYIOLIUE COJEpKaTEIbHO-MEeTOANUecKne TuHuM: «Yucna
U BhIUKCIEHUS», « DYHKIMU U Tpadukny, «YpaBHEHHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoXecTBa M JIoTHKa». Bce OCHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha TPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
ApyT Opyra U MOCTENEHHO HACHINIAsICh HOBBIMM T€MaMU U paszjaenamu. JlaHHbIN
y4eOHBbII KypC SBISIETCA MHTETPaTUBHBIM, IIOCKOJIBKY OOBeAMHSET B cele
COJiep’)KaHWEe HECKOJIbKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMAaTHUYECKUN aHAIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaaeBalOT Bc€ Oosee
MIMPOKUM MAaTEMAaTHYECKUM afmapaTroM, Y HUX IMOCJeI0BaTeabHO popMupyercs u
COBEPILEHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYI0 MOJENb pealbHOU
CUTYyallu, MPUMEHATh 3HAHWs, TIOJyYEeHHBIC MTPH M3YyUYEeHUN Y4eOHOTO Kypca, A
pEIICHUsI CaMOCTOSITENFHO CHOPMYITMPOBAHHONW MaTEeMAaTUYECKOM 3a/1adu, a 3aTeM
UHTEPIIPETUPOBATH CBON OTBET.

ConepxarenpHo-MeToauYecKas JUHUS «YHuciaa W BBIYUCICHUS» 3aBEpPIIACT
(dbopMupOBaHrE HABBIKOB MCIOJIH30BAHUS JCHCTBUTEIBHBIX UHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOTrO 00111ero oopazoBanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBanmsi 0co0O€ BHHUMAaHHE yJelseTcs  (OPMUPOBAHUIO  HABBIKOB
paloOHaIbHBIX BBIYUCICHHUM, BKIIOYAIONIMX B C€0Sl KCIIOJIb30BAHUE PA3IUUYHbBIX
dbopM 3amucu YHMCla, YMEHUE JenaThb NPUKUAKY, BBIMIOJIHATH MPUOIMKEHHbBIE
BBIUMCJICHHSI, OLIEHWBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYyYarolmIMMCSI MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
paloOHaNbHBIX W JEHCTBUTENbHBIX  YHCEN  JOMOJHAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4HCel. B  KaXaoM #3 3THX MHOXKECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuudduueckue 3ajJadyd W ONeparuu: JeJeHHE Halelo,
OMEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE LENbIX YHCEN, OCOOble CBOMCTBA
paloHaNbHBIX M UPPAMOHATIBHBIX YHCEN, apu(METUUECKUE OMEpaIii, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIONb3YEMBbIX YHCENT U



3HAKOMCTBY C BO3MOXKHOCTSIMH WX NMPUMEHEHHUS ISl PEIICHUs] Pa3IUYHbIX 3a1a4
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKH KaK HAyKH M €€ poJik B
MOCTPOCHUU MOJIENICH PealbHOTO MHpA, IMUPOKO HCIOIL3YIOTCS 0000IIeHne u
KOHKpETH3aITHSI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEAU3YeTCS Ha MPOTSHKEHHH BCETO
oOy4eHHs Ha YpPOBHE CpeaHero oOlmiero oOpa3oBaHMs, MOCKOJIBKY B KaIOM
paznmene IlporpamMmbl MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIONMIMX 3anad. B
pe3yibTaTe OOydYaroniuecss OBJAACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palMOHAIBHBIX, HPPANMOHAIBHBIX, TIOKA3aTEIbHBIX, JIOTAPUPMUUYCCKUX W
TPUTOHOMETPUUYECKUX YpPAaBHEHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepxammx napaMmerpol. [lonydeHHbIE YMEHHS MIMPOKO HCIHOJIB3YIOTCS MpHU
UCCIICIOBaHNHM (DYHKIMH C TTOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/a4 ¥ 3a7a9 Ha HAXOXKJCHUE HAMOOJBIINX W HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHast conmepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacy€Tsl 1O  (opMynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHHM, a TakKe BBIPAXKEHUH,
colepKaluXx CTeNeHH W Jorapudmel. biaromaps W3ydeHHIO anreOpandecKoro
MaTepuasia TPOUCXOJWUT  JabHEWIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0ydJaronuxcs, GOPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccykJieHuid,  pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTCH B BHJIC PABEHCTB M HEpaBEHCTB. AureOpa
npemnaract d(PQPEeKTUBHBIE WHCTPYMEHTBHI IS PEMICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPHPYET CBOU BO3MOXHOCTH KaK
SI3bIKA HAYKHU.

ConepxarenbHo-MeToauueckas JuHUA «DyHKIMH W Tpa@uKU» TECHO
NeperieTaeTCs ¢ JPYTHMMH JIMHUSAMH Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUYEHHs MaTepuaiia. M3yueHne cTeneHHou,
MIOKAa3aTebHOH, JIOTapU(PMUIECKON U TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBONCTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIIUN NIl pelIeHus 3a7a4 U3 JAPYruxX yueOHBIX
PEIMETOB U PEaIbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKHUM aHAJIU30M,
TaKk W C PEIICHHWEM YpaBHEGHWW W HepaBeHCTB. [lpum 3TOM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKITY
pPa3TUYHBIMA BEIMYMHAMH, HCCIENOBATh MOJYyYCHHbIC (YHKIIUH, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiep>KaTesIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, ITO3BOJISIOIINX BBIpaXKaTh 3aBUCHMOCTH MEXIY BEIIMYMHAMU B
paznuuHoi (dopme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTUH.



ConepxarenpHas nuHus «Hadanma maremMaTnueckoro aHaian3a» IMO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYaromUMCs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpa@uKd  CIOXHBIX (DYHKIHHA, ONPEACNSITh WX HAWOOJBIINE W HAUMCHBIIIHAE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (QUTYp U OOBEMBI TeN, HAXOIUTh CKOPOCTU U
YCKOpeHHsI TipolieccoB. JlaHHas coaep)kareinbHas JIMHHUS OTKPHIBAET HOBbBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYECKUX MoOJelieldl pealbHBbIX CHTYaIluH,
MO3BOJISICT HAXOJWUTh HAWIy4Illee peEIIeHHE B TMPUKIAIHBIX, B TOM YHCIIC
COLIMAJIbHO-I)KOHOMUYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHUECKOTO
aHajM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKe W HcKyccTBe. OOydaromuecs y3HAIOT O
BBITAIONINXCS PE3ybTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConeprxarenbHO-MeTOAUYeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0sl DJIEMEHTBl TEOPUM MHOXKECTB U MATEMAaTHYECKOM JIOTHMKU. TeopeTHuko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYyPC MTKOJIBHOW MaTeMaTHKH
U TIpe/uiaraloT Hambojee YHUBEPCAIBHBIA S3BIK, OOBETUHSIONINI BCE pa3/esbl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pPa3HbIE MaTEMaTHYECKHE
JUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO nath
BO3MOXXHOCTh OOYyYaromeMycss IOHUMaTh TCOPETUKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHOM MaTEMAaTHUKH W HMCIOJIb30BaTh €r0 JUIS BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMAaTUKH KaK HayKH CJIeAyeT IPU3HAThH
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHMII U CIIEJOBAHHUE OIpPeAEIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKA3aTelIbcTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYXACHHUS Ha OCHOBE JIOTUYECKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUYECKOTO MBIIIICHHUS.

B yuyebnom kypce «Anrebpa W Hayalla MaTEMaTUYECKOTO aHau3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIMPOBAHMS, KOTOPbIE MPU3BAHbBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENEH peabHBIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENIEH C TOMOIIBIO ammapara anreopbl u
MaTEMaTUYECKOTO aHajiu3a, WHTEPIpPETAlNy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJ1aHUsl BIUIETEHBI B KOXK/IBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca MIMPOKO HCIOIB3YETCS Ml PelIeHUS MPUKIAIHBIX 3amad. [lpu
pEIIeHNH  peambHBIX  NPAKTHYECKUX  3afad  oOydaromuecs  pa3BUBAIOT
HAOII0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOIb30BaTh  aHAJIIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEMY.
HestenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHMS] TMPUKIAIHBIX 3a]ad



OpraHU3yeTCs B MPOIIECCEe U3YyUEHUS BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyuenne ydeOHOro kKypca «Anrebpa W Hayaja MaTeMaTUYECKOTrO
aHanuza» otBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Paunonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEUHbIE Tepuoandeckue Apoou. Ilpumenenue npoOelt W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IMyHbIX OTPACIIEH 3HAHUU U PEATIbHOW KU3HU.

JlelicTBUTENbHBIE YHKcla. PalnMOHalbHBIE W MPPALMOHAIBHBIE YHUCIHA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Mojayiib
JNENUCTBUTEIBHOIO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BHIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokazateneM. buHom Herotona. Hcnosb3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBA.

CreneHp C pauuOHAJIBHBIM II0OKAa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM NTOKA3aTEIEM.

Jlorapudm uymcna. CpoiictBa norapu¢ma. JlecsiTuuHble M HATypasbHbIE
Jorapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE YpaBHEHUS W ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NepeMeHHOW. JlelneHue MHOrowieHa Ha
MHOIOWIEH C ocrarkoM. Teopema bedy. MHOrowiessl ¢  UEIbIMU
kodpdunmentamu. Teopema Buera.

[IpeoOpa3oBaHUs YMCIOBBIX BBIPAKEHUM, COJIEPIKALINX CTEIEHH U KOPHH.

UppannonanbHbie YpaBHEHHSI. OcHOBHBbIE METOBI peneHus
VPPALMOHATBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIBHBIX

YPaBHCHUM.

[IpeoOpazoBanue BoIpaKeHUH, COAEPKALTUX JTOTAPU(MBI.

Jlorapugmuueckue YpaBHEHUS. OcCHOBHbIE METO/IbI pelieHus
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBL. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUU. PellieHne TpUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM IMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MAaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIICHUE €0 3HAYEHMSI, TPUMEHEHUE OINpPEACIIUTENS s pelIeHus
CHUCTEMBI JIMHEMHBIX YypaBHEHHU. PelieHne npukiIagHbIX 3a7ad4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHuW. lccienoBaHne ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMd C IOMOULIBIO
ypaBHEHUN U HepaBeHCTB. lIpuMeHeHHe ypaBHEHUH U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad M3 pa3IMYHbIX O0JacTel HAyKh M pealbHOU
KU3ZHU.

DyHKUMH U TPAPUKH

Oyukius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumms ¢yskuuidt. I'paduk  QyHKIuu. OnemMeHTapHble IpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeUETHBIE PyHKIMU. [Tepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3Ha4eHUsT (QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHash W APOOHO-TMHEWHas (QYHKIUH. DIeMEeHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIIMH, WX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpadgukoB GyHKIMA 715 pellIeHUs YPAaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAENIEHUEe TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOIO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEalibHbIX MPOIECCaxX U SIBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIAH. MoHOTOHHBIE u OTrpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHUST BOZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalu3a Kak
aHaiM3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpecchi. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucio e. PopmyJia CI0KHBIX
npoueHToB. Mcrnonb30BaHWE TPOTPECCHMU I PEIICHHUS pEeajbHbIX 3a/ad
MPUKJIAIHOTO XapaKTepa.



HemnpepsiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QyHKIHMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GYHKIM 151 pereHus 3a1ad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeenenne, reOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUH.

[IpousBoanbie  dyeMeHTapHBIX  (QyHKIME.  [Ipou3BojgHass ~ CyMMBHI,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILIMK (DyHKIIUHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMd HaJ MHOXKECTBAMH M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETMKO-MHOXKECTBEHHOTO — amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3adad U3 JIPYyTHUX
y4€OHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypaneubpie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HanOonmpmuid obmui nemurens (mamee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1iist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMBbI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(METHUYECKHE OIepauuu ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn n3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMIUJIEKCHBIX YMCEN AJIs1 PelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHHW W HEPaBEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIC/ICTBYS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS IMOKa3aTeIbHBIX H  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(OMUUYECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IpumeHenne  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/ady M3 pa3lIMyHbBIX O0JacTel HayKu M pealbHOU
KW3HU, UHTEPIPETALMA IOJYYEHHBIX PE3YJIbTATOB.

DYyHKIUU U TPAaPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJAMHATHOU INIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKU.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPHU PEIIEHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajIM3a

[IpumeneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAaUMEHbBIIEro  3HAYeHUH
HEeNpepbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXO0XKACHUS HAWJIY4dlller0 pELICHHS B
NPUKIAIHBIX 3a/1adax, JUIsl ONPENCIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3a1aHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHHs 1epBOOOPaA3HbIX.

Wnrerpan. I'eomerpruueckuit CMBICII HMHTErpaia. Brruucnenue
onpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTtudyeckoe
MOJICIMPOBAHUE pPEAJbHBIX IMPOLIECCOB C TNOMOLIBI  Au(depeHInaIbHbIX
YPaBHCHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIllecTBa,  MPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TIpaxaaHckoro oOmiectBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOU TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
NPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM POCCHICKOrO HapoJa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTUKEHUM HAyKH M JEATEIbHOCThIO YYEHOro, OCO3HaHUE
JUYHOIO BKJIa/a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIErO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUSL:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy AeHUI, BOCIPUUMYHUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEecax 3I0pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTJIbIXa, peryisipHas (pu3smyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeld mpodeccnr U peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) IK0JIOrH4e€CKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOM KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPpoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MATEMAaTHMYECKUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXaroUel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUU JIJISI OKPYIKAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW U  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTaroB &
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHWWA MEXAYy MOHATHAMH, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHbBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS U CPaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPeoOpa3oBBIBATh  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IMTPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUSAX, MpeularaTb KPUTEPUHU AJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTyYMEHTALMIO, IIPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOBI;

BbIOMpATh Ccrnocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHUs, BbIOMpaTh Hauboliee MOAXOAAIMA € y4€TOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KAaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObhEKTa, SIBIICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0OBEKTaMU, SBJICHUSIMHU, POIIECCAMMU;

CaMOCTOSATENILHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAOJMIONEHMS, UCCIIEIOBAaHUS, OIICHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOlecca, a TaKKE BBIJBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh JAeUIIMTHI MHPOpPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpaTh MH(POPMAIINIO U3 UCTOUHUKOB Pa3IMYHBIX TUIOB, aHATU3UPOBATH,
CUCTEMATHU3MPOBATh W WHTEPIPETUPOBATH WH()OPMAIIUIO DPA3NUYHBIX BUIOB U
dbopM IpeacTaBICHNUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3jIM4HbIX (opMax,
WJUTFOCTPUPOBATH IpaUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE el CTBUS

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesisMU OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTax, AABaTh IIOSICHEHUS II0 XOJy PELICHHUs 3aJayH,
KOMMEHTHUPOBATH IMOJYYEHHBIN pe3yJIbTarT;

B X0/€ OOCYXXJIeHUS 33JaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npobsieMbl, pemiaeMod 3aJayd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKJICHHUAMM JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YbTAaThl PEUICHUS 3aa4di, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3eHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IIAH, aJITOPUTM PELIEHUS 3aJa4H, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YU4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3aJ1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPUUHUHBI
JOCTUKEHHS HJIM HEAOCTUKEHUSI Pe3yIbTaTOB JESATENIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboOThl MNpu pelleHHH Y4eOHbIX 3aJad, HNPUHUMATh L€Ib COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIbl paboT, JOroBapuBaThCsA, OOCYX AAaTh MpOIEcCC U pe3yabTaT padoThl,
000011aTh MHCHHS HECKOJIbKUX JTIOACH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M HWHBIE), BBIINOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUSA C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMH NPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K kxonmy oOyuenuss B 10 kiacce o0O0OydaroIIUiCA MOJYYUT CIEAYIOIINE
PEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM paboyell mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHHUSA

CBOOOJIHO OINEpPUPOBATH MOHATHUAMH: pPaAlMOHATBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATFHOE YHCIO0, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb JCUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl PEIIeHUs TPUKIAJAHBIX 3a/ad U3
pA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh MPUOTUKEHHBIEC BRIUUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN IJIS PEIICHUs
NIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUYECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: JIOrapudMm YHCa, JACCATHUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

cBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YHUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTAHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, MPUMEHATh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHON MEepPEeMEHHOMH,
MHOTOUWIEH C LEAbIMH KO3(p(PUIUEHTAMH, KOPHH MHOTOUWIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH C OCTAaTKOM, Teopemy besy u treopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpoBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTeNs 2 X 2 JuIsl BBIYMCIICHHMS €0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIN Il PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOIIBI) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MAaTPULl U ONPENEIINUTEIIEH,
VHTEPIIPETUPOBATD ITOJYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLMX CTENEHH C
paLMOHAIIBHBIM ITI0KAa3aTeIIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmon VIS npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: HpPpAlUMOHAIbHbIC, MOKAa3aTeIbHbIE U
norapu(MHUYECKUEe ypaBHEHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



OPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBbI Ui IPpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (OpPMyNbl  UIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTABIATH
BBIDAKEHUSI, YpAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, HCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM allapaTa ajreopsbl.

DOyHKUMU U TpaduKH:

CBOOOJTHO OTEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO oOOpaTHble (PyHKIMM, Kommo3ulms ¢yHKOUN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: O0JACTH ONPENEIEHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYTU QYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAaWMEHbIee 3HauYeHHEe (QYHKIUU Ha
IPOMEXKYTKE;

CcBOOOHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEIbIM
nokaszatesneM, rpauk KOpHs n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs U JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTapPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPapUKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, MCHOJB30BATh MX TpadUKU AJs PEHICHUS
YPaBHEHHI;

CBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
orpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (QYyHKUUH JUId  MCCIEAOBaHUS IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCIMOCTH MEXK/y BETUYMHAMU;

Hayana maTeMaTH4ecKOro aHAJIMu3a:

CBOOOZIHO ONEpUpOBaTh MOHATUAMM: apudmeTnyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIIAsi TEOMETPUYECKasi MPOTPECCHs, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIs PEIIeHUs pealibHbIX 3a/ad MPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHECUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HENPEpPbIBHbIE (GYHKIHUHU, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMM JIJIst pEIIeHUs 3a/ad4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IMPOU3BOJHBIE
dbyHKIIMU, KacaTelnbHas K rpaduky QyHKIUY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluu  HaJ
MHOECTBaMU;

UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart AJisl ONKCaHus PealbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTHUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMAaTHYECKOT0 0OBEKTA, I0Ka3aTeIbCTBO, PABHOCUJIbHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOydaromuics MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucjia ¥ BBIYUCTICHHUSA

CBOOOJHO ONEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JEITUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCeNn sl pelIeHUs 3a]a4, IPUMEHSTh
anroput™ EBkiunpaa;

CBOOOJHO ONEpUpPOBATH TMOHSITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B airedpandecko u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HppAlMOHAIbHBIC, MOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TNPU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJITHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEOOXOIUMBbIC  (OPMYJIBI ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TIOKA3aTEIbHBIX U
Jorapu(pmMUYECcKUX YpaBHEHUN U HEPABEHCTB;

peuiarb panroHaIbHbIE, VMppalUOHAIBHEIE, MOKa3aTeIbHbIE,
jgorapuMUYECKUe U TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAepKallue MOAYJIA U TapaMeTpBhl;

IPUMEHSTH TpaduuecKre MEeTOAbI JAJI PElIeHHs] YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3a71a4 C MapaMmeTpaMu;

MOJICITUPOBATh peajbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUSI, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33]1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPHPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIUMU (PYHKIIMHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMIIO3HUITUY JBYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBeHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpaPuKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (QYHKIMU I MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HauaJyia maTeMaTH4eCKOro aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIST UCCIEAOBAHUS (PYHKIIMH HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HAOOJbIIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIUU HETPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXJICHUS HAWIy4dlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKUX, 3ajayax, A
OTIpeNIelICHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3aaHHOro ¢GopMysion Wiu

rpaguKkoMm;



CBOOOZIHO ONEpUpOBaTh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAUTh NEPBOOOpa3HBIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuiia;

HaXOJMTH IJIOLIAAN TUIOCKUX GUTYDP U 0OBEMBI TET C TOMOIIBIO HHTETPAIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHMM HaA IPUMEPE
cocrtaBiieHUs AU pepeHnanbHbIX YPaBHEHUH;

pelmaTrh NPUKIAIHbIE 33a4d, B TOM YHCJIE COLHAIbHO-3KOHOMUYECKOIO WU
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHoBaHue pa3jiesnoB u
TeM NMPOrpamMMbl

KoanuecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

JIEeKTPOHHbBIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIE

pecypchl

MHOXECTBO IEUCTBUTENBHBIX
yucen. MHOro4seHsl.
PanmonaneHele ypaBHEHHA U
HepaBeHCTBA. CHCTEMBI
JIMHEVHBIX YPaBHEHUN

24

@YHKIMU U TpadUKH.
CrenenHas GyHKIMS C LETBIM
HoKa3areneM

12

Apudmerndeckuii KOpeHb n-
oi1 crenenu. MppanuonaibHbie
ypaBHEHHS

15

[Toxa3zaTtenbHast GyHKIMS.
IToka3arenbHble ypaBHEHUs

10

Jlorapudpmuueckast GyHKIHS.
Jlorapudmuueckue ypaBHEHHS

18

Tpuronomerpuueckue
BBIPAKECHHS U YPaBHEHUS

22

[locnenoBarenpHOCTH U
IIPOrpeccuu

10

HenpepsiBHbIC DYyHKITHH.
[IpousBogHas

20




[ToBTOpenue, 0600IIEHNE,

cUCTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME
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11 KITACC

KoauugecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontposusie | TIpakTHueckue (undposbie)
n/m| TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
| UccnenoBanue GyHKIHIA ¢ ” |
MOMOIIbIO IPOU3BOAHOMN
2 [TepBooOpasHas 1 UHTErpa 12 1
['paduku
TPUTOHOMETPUUECKUX
3 GyHKIHA. 14 1
Tpuronomerpudeckue
HEpaBEHCTBA
HppauroHanbpHeIe,
4 MOKa3aTeNbHbIE U 24 1
norapudmuyueckue
HEPaBEHCTBA
KommuiekcHeie uncna 10 1
Harypainbnsle u 1iensie yucna 10 1
Cuctembl parmoHaIbHBIX,
. UppalMOHATIbHBIX 12 1
MOKa3aTeNbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHH
8 3amauun ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IIEHNE, 16 )

cHCTeMaTH3alus 3HaHU!




OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10







IMPOBEPSEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p230BaTeJILHOﬁ NporpaMmmasl CpeaHETO 0611161"0 06p330BaHI/Iﬂ

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTh MOHATHSAMHU: PpAlMOHAIBHOE U JEUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS M IECSITUYHASI IPOOb, TPOIICHTHI

1.2

BomonHATe  apudmeTrndeckue  Onepaudd ¢ palMoOHAIBHBIMH U
JIEHCTBUTEIILHBIMU YUCIIAMU

1.3

BreinmonasaTs HpI/I6J'II/I)KéHHLIe BBIUHUCIICHUS, UCIIOJIB3YS IIpaBUJia OKPYIJICHUA,
ACJIaThb IPUKHUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHUI

1.4

OnepupoBaTh MOHATHSIMH: CTENEHb C IIEJBIM TIOKa3aTeleM, CTaHJAapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YHCIa, KOPEHb HATypajbHOW CTENEeHHU;
UCIONB30BaTh MOAXOASANIYI0 (OpMy 3alucCU ACUCTBUTEIBHBIX YHUCEN s
peIleHrs MPAKTHUECKUX 3a7a4 U MPECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO YTJIa;
UCIONIb30BAaTh  3allUCh  IMPOM3BOJILHOTO  yrja  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKHE DYHKIMH

YpaBHEHUs U HEPABEHCTBA

2.1

OHCpHpOBaTB IOHATHUAMU: TOXKACCTBO, YpPaBHCHUC, HCPABCHCTBO, IICJIOC,
pairuoOHAJIbHOC, HUppaliioOHaJIbHOC YpaBHCHHEC, HCPAaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHUC

2.2

BoimonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS

23

BoimonsaTe npeobpa3zoBaHus LENbIX, PALMOHATIBHBIX M MPPALUOHAIBHBIX
BBIDA)KCHUM UM pelaTb OCHOBHBIC THUIIBI LEJIBbIX, PalUOHAIBHBIX H
VPPALMOHAIIBHBIX YPABHEHNUN U HEPAaBEHCTB

24

HpI/IMeHHTB YpaBHCHHA W HCEPABCHCTBA JIA PCIICHHUA MATEMATUYCCKUX
3alaq 1 3aa4 U3 pa3JInYHbIX oOnacreit HAayKH U peaﬂLHOﬁ JKHN3HHU

2.5

MopenupoBaTh pealbHBIC CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIPA)KCHUsI, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4yM, UCCIIENOBAaTh
MOCTPOCHHBIE MOJEIU C MCTIOJIb30BAHUEM allfapara ainreopsl

QOyHKIUHN U TpaPUKU

3.1

OnepupoBaTb MOHATUAMU: (QYHKIUS, CIOCOOBI 3a1aHusl QyHKIMH, 00IacTh
ONpeNeIeHus W MHOXKECTBO 3HayeHMH (QyHKuuM, rpaduk ¢yHKIUY,
B3aUMHO 00OpaTHbIe QYHKIUU

3.2

OnepupoBaTb MOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIUU, HYIU
GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA




33 Hcnonp3oBathk rpaduku GyHKINN AJis pelLIEHUs] ypaBHEHUN
34 Ctpouth 1 4uTaTh rpaduKku JMHEHHON QYHKINHU, KBAAPATHIHON (PyHKINH,
CTENIeHHON (DYHKITUH C [IEJIBIM MTOKa3aTeIeM
Hcnons3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUWH 3aJady M3 JPYruX Y4YeOHBIX HpPEIMETOB U
peasibHOM JKU3HHU, BbIpaxaTh (OpMyIaMHi 3aBUCUMOCTU MEX/y BEIIMYMHAMHU
4 Hauana maTemMatrueckoro ananmsa
41 OnepupoBaTh MOHATUSMHU: TMOCIEAOBATEIBHOCTh, apudmernyeckas u
) reoMeTpuuecKasi Iporpeccuu
49 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YyObIBaromass TeoMeTpuyecKas
’ nporpeccusi, cyMMa 6eCKOHEYHO yObIBaIOIIEei reOMETPUIECKON TPOrpeccuu
4.3 3azaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA TMOCJIEAOBATEIBHOCTE M MPOTPECCUid ISt
' peIlIeHUs peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U TOTHUKA
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OIIEpallMy HaJ MHOKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapaTr i ONUCAHUSA
5.2 pEaNbHBIX TPOIECCOB U SIBJICHUH, MIPU PEUICHUH 3a7a4 U3 IPYTUX YICOHBIX
PEeIMETOB
53 OnepupoBaTh  TMOHSATUSMH:  OMpENEICHUE,  TEOpema,  CIEJCTBUE,
JTIOKa3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHEro 001ero oopa3oBanmsi
pe3yjabTara
1 Uucna u BBIYUCTIECHUS
OniepupoBaTh TMOHATUSIMHU: HaTypajdbHOE, 1IE€JI0€ 4YHUCJIO0; HCIOIb30BaTh
1.1 NPU3HAKA JEIAMOCTHA WENBIX YHCEN, PA3JIOKEHHUE YWCIIAa Ha IIPOCTHIE
MHOKHUTENH VISl PEIICHUS 3a0a4
1.2 OniepupoBaTh NOHATHEM: CTENIEHb C PALIMOHAJILHBIM OKa3aTeIeM
13 OnepupoBaTh MOHATUSIMHU: Jorapudm yucia, JeCITUUHbIE U HaTypajbHbIE
' sorapuMel
2 YpaBHEHUS 1 HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHHM [UISI TPeoOpa3oBaHUs  BBIPAKEHUH,
2.1 ONEpUPOBATh MOHATUSAMHM: [OKA3aTE€IbHOE YPAaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BemonusaTe npeoOpa3oBaHus BBIPAKEHUH, COJEpXKAIIMX JOorapu@Msl;
2.2 ONEepUpPOBATh MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI JJOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB
2.3 Haxoauts penieHust mpocTeUIUX TPUTOHOMETPUUECKUX HEPABEHCTB




2.4

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pelleHUE;
WCITOJIB30BAaTh CUCTEMY JIMHENHBIX YPABHEHHUM Ul PEIICHMS MPAKTHYECKUX
3a1a4

2.5

Haxoauts pemenust IpoCTEUIINX CUCTEM M COBOKYITHOCTEM PALlMOHAIIBHBIX
YpPaBHEHUH U HEPABEHCTB

2.6

MOI[CJ'II/IpOBaTB pCaIbHBIC CUTyallUM Ha SA3BIKC aJ'Il"C6pBI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA M CHUCTEMbI II0 YCJIOBHIO 3aJidyvH,
HCCJIICA0BATh MOCTPOCHHBIC MOJCIN C UCITIOJIB30BAHUCM allrapara aJIFCGPBI

DOyHKINUU U TpaPUKH

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKAas (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMa (yHKIUH, HauOojbliee MU
HaVMEHbIIIee 3HAa4eHUs (DYHKIMHM Ha MPOMEXYTKE; HMCIIOIB30BaTh MX IS
uccienoBaHus pyHKIMU, 3aJaHHOU TrpaduKoM

3.2

OnepupoBaTh NOHATUAMH: TpadUKU MMOKa3aTeNbHOU, JorapupMUUECKOr U
TPUTOHOMETPUYECKMX (YHKUMH; H300pakaTb HMX Ha KOOPJMHATHOU
TUTOCKOCTH M UCTIOJIB30BATh JUIsl pEIICHHsI YpaBHEHHI U HEPABEHCTB

33

N306paxaTh Ha KOOPAUHATHOM TIOCKOCTH I'pa)UKu TUHEHHBIX ypaBHEHUN
Y UCTIOJIBh30BaTh UX JJISl PEIICHUS CUCTEMbI TMHEHHBIX YpaBHEHHIA

34

Hcnonp3oBate rpaduku GyHKOMA [UIT  WCCICAOBAHHUS IIPOLIECCOB W
3aBHCUMOCTEH U3 IpYruX y4eOHBIX IUCHUIUIMH

Haugama MaTeMaTHueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPbIBHAS (PYHKINS, TPOU3BOIHAS (QYHKIUY;
UCIIONIb30BaTh T€OMETPUYECKH U (PU3MUECKHl CMBICT MPOWU3BOJHOM ISt
pelleHus 3aaaq

4.2

Haxoguth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
MIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO QYHKIUI

43

Hcnonn3oBarh IIPONU3BOAHYIO JIIsL HCCICAO0BaHUA (byHKI_II/II/I Ha
MOHOTOHHOCTb M 3KCTPECMYMbI, NMPUMCHATH PE3YJIbTAaTbl HCCICIOBAHHUA K
IIOCTPOEHHUIO IrpapuKoB

4.4

Hcnonp3oBaTh MNPOU3BOAHYIO IS HAXOXKACHUA HAWIIYULICTO PCHICHUS B
MNPUKIAAHBIX, B TOM YHUCJIC COUUAJIBHO-5KOHOMHUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSIMU: TiepBooOpa3Hass U MHTErpaj; IOHHUMAaTh
T€OMETPUUSCKUI M (PU3HUECKHI CMBICT HHTErpajia

4.6

Haxoaute nepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIIHA, BEIYUCIATH HHTETpall
no ¢popmyne Hetorona — JleitGHuia

4.7

Pemats MNPUKIAAHBIC 3a/la4ud, B TOM 4YHCJIC CONUAIbHO-3KOHOMHNYCCKOI'O U
(1)1/1314%01(01‘0 XapakTepa, CpeACTBAMA MATEMATUYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Yucna v BBIYUCICHUS
Pannonaneupie  uncia. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, MPOLIEHTHI,
11 OeCcKOHEeUHbIe MepuoaAnYecKre Ipodou. AprupmMeTnyeckue onepanuy ¢ pauoHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpaxkeHuil. [Ipumenenue npodeii u nmporeHToB
JUISL peIIeHUs IPUKIIAJHBIX 33/1a4 U3 Pa3]IMYHBIX OTPACied 3HAHUN U pealbHOW KU3HU
JeiicTButenpHble yncia. PalimonansHble U UppalliOHANIbHBIE Ynciaa. ApupMeTHIECKHe
1.2 | omepauuu c AeHcTBUTENbHBIMU yuciaMd. [IpuOIMKEHHBIE BBIYUCICHHUSA, MpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN
Crenens ¢ nenbiM nokaszareneM. CtanaaptHas Gpopma 3amucu 1eHCTBUTEIIBHOTO YUCIa.
1.3 Hcnonp3oBanue moaxosmieii opMbl 3aMuCH ACUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKHX 33]1a4 U NPEJICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleWcTBUS ¢ apupMeTHIECKHUMU
' KOPHSIMHM HaTypajlbHON CTENEHU
15 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHus
9 [IpeoOpazoBanre TPUTOHOMETPUYECKHUX BhIpakeHH. OCHOBHBIC TPUTOHOMETPUUYECKHE
' bopMyIIbI
)3 VYpaBHeHHe, KOopeHb YypaBHeHHs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Meroa
' MHTEPBAJIOB
2.4 | Pemenue Henbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppanoHaNbHBIX YPaBHEHNUN U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUN
57 [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a]1a4 U 3a/1a4 U3
' pa3IUYHBIX 00JIaCTeH HAYKH U PEaTbHOM KU3HU
3 QOyHKIUHN U TpapUKU
31 OyHKug, cnocoObl 3amaHus (QyHKiuU. [paduk ¢yHkuuu. BzammHO oOpaTHBIC
' (GyHKIUH
10 OOnactp ompeneneHus: W MHOXECTBO 3HaueHWd Qynkmun. Hymm  ¢yHkmmm.
' [IpomexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUN
33 CrenenHast GyHKLHUS C HATYpaJbHBIM M LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduK KOpHS 1-0i CTETICHU

34

Tpuronomerpuueckass OKpPY>KHOCTb, OIpEeIeHHEe TPUTOHOMETPUUYECKUX (YHKIMN
YHCJIOBOT'O apryMeHTa

Hauvana MmaTeMaTnyeckoro aHaansa

4.1

ITocmemoBaTenbHOCTH, CIIOCOOBI  3aJaHUs  IOCIIEeNOBaTCIbHOCTEH. MOHOTOHHBIE
IIOCJIEIOBATEIIBHOCTH

4.2

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaromas
reoMmerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TI€OMETPUUYECKOM
nporpeccur. @Dopmyna CIO0XKHBIX MPOLEHTOB. Vcnonb30BaHUME MPOrpeccuu AJis
pelIeHus: peayibHbIX 3a]1a4 MPUKIIAIHOTO XapaKTepa

MHoOKeCTBa M JIOTHKa

5.1

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —armapara Jid ONHCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHHM, TIPH PEIICHUH 3a4a4 U3 IPYTUX YUYeOHBIX MTPEAMETOB
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OHpeI[eHCHI/IC, TCOpCMa, CICACTBUC, 1OKA3aTCIILCTBO

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Yucna 1 BEIUUCIIEHUSA

1.1

HaTypaJ'IBHBIe H OCJIbIC YHCJIA. HpI/ISHaKI/I JCIUMOCTH LOCJIBIX YUCCI

1.2

CreneHsb ¢ pallmoHaIbHBIM MTOKa3areiaeM. CBONWCTBA CTEIEHU

1.3

Jlorapudm yucna. Jlecatndnbie U HaTypaabHbIE JOrapru(MbI

2

YpaBHEHHs 1 HEPABEHCTBA

2.1

[TpeoOpa3oBaHue BBIPAXKEHUH, COAECPIKALIMX JIOTapU (MBI

2.2

[TpeoOpa3oBaHue BBIPAXKEHUN, COAEPIKAIINUX CTEIIEHH C PAl[MOHAJIbHBIM II0Ka3aTeleM

23

HpI/IMepLI TPUTOHOMCTPUUCCKHUX HCPABCHCTB

2.4

ITokazaTennHBIE YPaBHCHUA U HCPABCHCTBA

2.5

.HOl"apI/I(I)MI/I‘{eCKI/IC YpaBHCHHA U HCPABCHCTBA

2.6

CucreMbl TMHEWMHBIX YpaBHEHUM. Pelienne npukiagHbixX 3aa4 ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUH

2.7

CucteMsl 1 COBOKYIMHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.8

HpI/IMeHCHI/Ie ypaBHeHHﬁ, CUCTCM U HCPABCHCTB K PCHICHHUIO MATCMATHYCCKUX 3ada4
" 3a71a4 U3 pa3jINIHbIX obnacreit HAYKH U peaﬂBHOﬁ KHU3HHU

@yHKIMH U TpaduKu

3.1

Oynkuus. [lepuoanueckue ¢yHkiuu. IIpomMexyTkM MOHOTOHHOCTH (DYHKLUH.
MakcumyMbl U MHUHUMYMBI (yHKImM. HauGombiee M HauMeEHbIIEe 3HAYECHUE
(GYHKIMU HAa TPOMEKYTKE

3.2

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
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[TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu

34 Hcnons3oBanue rpadukoB GyHKIUH AT pelIeHUs] YPaBHEHUHN U THHEHHBIX CUCTEM
Hcnons3zoBanue rpadmkoB GyHKIUAN 71 UCCIIETOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT NpPHU PELIEHUH 3a1ad U3 APYTuX Y4eOHBIX NPEIMETOB U
peanbHOU KU3HU
4 Hauana maTtemaTuyeckoro aHanusa
4.1 HenpepriBable GhyHKIMN. MeTo1 HHTEPBAIOB 7S PEIICHHs] HEPAaBEHCTB
4.2 [TpousBonHas Gpyukiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON
43 [TpousBogHbie 3nMeMEHTApHBIX (GyHKIUNA. DOpMyIBI HAXO0XKACHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEJICHHS U YACTHOTO (DYHKITUI
[IpumeHneHne MPOM3BOJHON K HCCICIOBAaHUIO (YHKIUA HA MOHOTOHHOCTh |
4.4 sKcTpeMyMbl. HaxoxaeHne HauOOJIbIIET0 U HaUMEHbILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
[TpumeHeHre TPOU3BOJHON I HAXOXACHUS HAWITYYILEro PeleHusl B IPUKIATHBIX
4.5 3ajayax, JUId OIpEAeNeHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (opMysoN Hiu
rpagukoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WHuTerpan, ero reomeTpuueckuii U (U3UIECKUN CMBICI. Bruncienue nHTErpaia mo

dbopmyne Hetotona — JleliOHuIa




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pPe3yJbTATaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS MTPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHUH; yMEHHE OIEepHpOBATH
MOHSATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, OIEPAIlM HAaJ MHOXXECTBAMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIIECCOB M SBJICHUH M NPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYrHX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIHKCHIBATH Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C IENbIM MOKa3aTeIeM, KOPeHb HATypalbHOW CTENEHH, CTETICHD C
palMoOHAIBHBIM TTOKa3aTeJIeM, CTETICHb C JICUCTBUTEIBHBIM IOKa3aTelIeM,
norapudM dUHCIa, CHHYC, KOCHHYC W TAaHTE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPANMOHAIBLHOE YHCIIO,
MHOXKECTBAa HATypajbHBIX, IIENbIX, PAIMOHANBHBIX, JEHCTBUTEIBLHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITNI OOTIHiA
JeNuTeNh W HauMeHblee oOliee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuy 3a7a4; 3HAKOMCTBO C PAa3IUYHBIMUA MO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUYMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIp@XXCHUI CO CTENEHSMHU W JorapudmamMu, MmpeoOpa3oBaHus APOOHO-
palMOHATbHBIX ~ BBIPAKEHUW; yMEHHE  ONEpUPOBATH  MOHATHUIMH:

IOCIC10BATCIIBHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusa, TreoMETpHUICCKasd




nporpeccusi, OECKOHEYHO YOBIBaIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C T[OMOUIbIO
PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, QopMa  3amucH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOUTH apu(PMETHUECKHEe JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuna 2x2 u  3%3, onpenenuTenb  MaTPHILBI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAJIbHBIC,
MOKa3aTebHbIE, CTETEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEpPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHATUSIMHM: TOXAECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHWH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO PpAa3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI Ul PEILIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peaibHON )KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKUd CMBICI TPOW3BOJHOW, TEpPBOOOpa3Has, OINPEACIEHHBIN
WHTETPAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (PYHKIHNH, YMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMITO3UIUN (DYHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMK; YMEHHE HaXOIUTh IPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHUE HCIIONb30BaTh MPOU3BOMHYIO Ul UCCIEAOBaHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBIINE 3HA4YCHUs (YHKIUH;, CTPOHTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armapaTa MaTeMaTU4ecKoro
aHalM3a; NOPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHUS HAWITYYIIETO
pelieHust B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaxOAUTh TUIOMIAAN U O00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia, NpUBOAWTL HNPUMEPbBI MATEMATUYCCKOIO MOACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUSA,
KOMMO3uIusl (PyHKIUH, JNuHEHHAas (QYHKOWSA, KBaJpaTWudHas (QyHKIHSA,
pauMoHanbHast (QYHKUUS, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3aTeNbHas M
norapupmuueckas (YHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YyYCHHBIX
GyHKIMHA,  BBINONHATH  mpeoOpasoBaHust  rpadukoB  (GyHKIHUH,
UCIOJIb30BaTh TPapUKH JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHny 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1ad U3 peabHOU
KHU3HHM; BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJaud pPa3HbBIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33Ja4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaAMM); COCTAaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI MO YCJIOBUIO 3aJlay, HUCCJIEIOBATh MOJYYEHHOE pElIeHUuEe |
OILICHHMBATh TMPaBJONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKECHMUS,
ypaBHEHHS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE  MOJEIM C  MCIOJb30BaHUEM  ammapara  aiareOpsl,

WHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3yIbTaT

YMeHue onepupoBarh MOHATUSIMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee M HAMMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIo, MPEJCTaBICHHYIO B TabJMLax, HAa AUarpammax, rpadukax,
OTPaKAOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMWI] M JAMarpamM; HCCIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHUCJIE€ C NPUMEHEHHEM TIpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB; rpauyecKu UcCle0BaTh COBMECTHBIE

HaOJIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeHBaHUS U JUHEHHOUN perpeccuu

YMeHHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘-I&fIHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TI'paUyecKuX METOJIOB; NPHUMEHSATH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMmyiy MHOIHOMH
BepoSITHOCTH, (opmyny bepHynnu, koMOuHaTopHbIe (PaKThl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJIWYMHA, paACHpEllelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHWUE, NUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Cly4ailHOM  BeNIMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBIIMX YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
OIIEpUpPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  MEepecTaHoBOK; OuHOM  HplOTOHa;  yMeHue  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]1a4; OICHUBATH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYNHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yToJ, TPEXTPaHHBIA YToJ, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
MEPIEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEHM, Yrojl MEXAy HpPsIMBIMH,
Yroja MEXAy TMpsSMONM M IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMBbIMH,
paccTosTHUE MEX]y IUIOCKOCTSMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYCCKHE
MOJEJIM C IOMOIIBK) TE€OMETPUYECKHUX IMOHATHI M BEJIMYMH, DPEIIATh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUSAMHU: IUIOIAAbL (GUryphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTh
BpalleHus, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MHUPAMUbI, IMPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BEéPTKa MOBEPXHOCTH, CEUCHHs] KOHyca W IMIMHIPA,

nmapaiji€JibHbIE OCH HWJIWM OCHOBAaHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTU
BpAIIEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA F€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(hopMynUpoBaTh ONpEENICHUsI U3yUYaeMbIX (QUTYp, BBIIBUTaTh FUIIOTE3HI O
CBOWCTBaX M IpH3HAKAX IEOMETPUYECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KJiIacCcUPUKanuuioo (GuUryp mo
pa3IUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS

11

YMeHHe ~ OnepupoBaTh NOHATHUSMH: JIBIDKCHHE B  MPOCTPAHCTBE,
napajulebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeobOpa3zoBaHue Moao0ms, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIE B HPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a]a4; HaXOAWTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3a7ad U3 JAPYTHX YYCOHBIX MPEJAMETOB U
U3 peaTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUECKHE BETUYHMHBI
(mmHa, yroy, mIom@Anb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCIOJIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, MPU3MBI, KOHYyca, MWIMHIpPA, IUIOM@Aab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasuie/ienuiea, MUPaMHIbl, TPU3MbI, HIUHIPA,

KOHYCa, IIapa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPIHMHATHI BEKTOpPAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIIO, pa3joKEeHHEe BEeKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE TPOU3BEIAECHHUE, YIOJl MEXAY
BEKTOPAaMH; YMEHHUE MCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMSIIANA METOJT IJIsl PEIIeHHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh MPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON M MUPOBOM MaT€MaTHYECKOW HayKH




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'5 10 MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

Yucia 1 BEIYUCIIEHUS

1.1

HaTypam)HLIe " 1CJIbIC YHuClia. HpI/ISHaKI/I JACIIMMOCTHU LTECJIbIX YUCECII

Panmonanphpie uyncna. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOH, MPOIEHTHI,

h2 OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudpmernueckuii KOpEHb HaTypaJIbHOU CTEIICHU. JencTBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaIbHOU CTETIEHU
1.4 Crenenp ¢ nenslM nokazatesneM. CTENeHb C palOHAIbHBIM II0Ka3aTelieM.
' CaoiicTBa cTeNEeHN
L5 CuHyCc, KOCUHYC M TAaHI€HC YHCIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapu¢m uncna. JlecsTuuHble U HATypaJIbHBIE JOrapU(MBbl
JlelicTBUTENbHBIE uucia. ApUPMETHYECKHE Olepaluud C JeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnkEHHbIE BBIYMCICHMS, NpPaBUIa OKPYIJICHUs, NPUKUAKA U
OIIEHKA pe3yJIbTaTa BbIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KomriekcHsle yncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [{enpie 1 1poOHO-paIOHATBHBIE YPAaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
23 TpuroHomeTpuyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapupMUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIOHANIbHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpudyeckre HEpaBEeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Matpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesib MaTPULIbL
3 OyHKIMH U TpaPuKH
3.1 @Oyukiys, cnocods! 3aganus Gynkuun. ['paduk Gynkumn. Bzanmuo oOpaTHbie




¢bynkuuu. YétHble u Heu€THbIE pyHKIMU. [leproanueckue GpyHkunn

OO6macth ompeeNneHus: U MHOXECTBO 3HadeHuW Gynknuu. Hymu dyHKmm.

[IpoMexyTku 3HAKONMOCTOSAHCTBA. I[IpoMEXYyTKM MOHOTOHHOCTH (DYHKILIHH.

32 Maxkcumymbl 1 MUHEUMYMBI (yHKIMH. Haunbosnbliee W HaMMEHblIee 3HAYCHHE
(GYHKIIUU Ha IPOMEKYTKE
13 Crenennas (yHKIMS ¢ HaTypajJbHBIM M IeJIBIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 7-0i CTETICHU
34 Tpuronomerpuyeckue GyHKIUMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyueckas QyHKINH, KX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumnToTel TpadukoB QyHkui. CpoiicTBa (QyHKIHH,
' HENpPEpBIBHBIX HAa OTPE3Ke
3.7 ITocienoBaTeabHOCTH, CHOCOOLI 3aaHUs IOCIEI0BATENILHOCTEH
18 Apudmernueckas U reoMmerpuueckass mporpeccu. Dopmyna  CIOKHBIX
' IIPOLIEHTOB
4 Hauana matemaTndeckoro anaiamnsa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHHe MPOW3BOAHOW K HMCCIEIOBAaHHIO (YHKIMH HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. Haxoxaenue HauOOJBIIEro ¥ HAMMEHBIIErO 3HaueHUs (QyHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoXecTBa U JIOTHKa
5.1 MHoOkecTBO, onepalu HaJ MHOXKecTBaMu. [{uarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaThCTHKA
6.1 OmnucarenpHast CTaATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrorpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

N —

['ocynapcTBeHHBINM 00pa30BaTENbHBINA CTAHIAPT CPETHETO 00IIEero 0Opa30BaHUS.

. Amumor III.A. MaremaTuka: anreOpa W Hayaja MaTEMaTHYECKOTO aHaJIM3a,

reomeTpus. Anredpa U Hayasia MareMaTuueckoro ananusa. 10-11 xmaccsl: yueb. s
0011e00pa3oBaTebHBIX ~ OpraHu3anuii: 0a30BbI M YIJIyOJICHHBIM YpOBEHb /
[I.A.Anumos, FO.M. Konsirun u np. — M.: [Ipocsemenue, 2016.

. JlmmakTudeckrue Matepuaibl 1o anredpe U HavajaaM aHajau3a: KH. s yqamuxcs 11 k.

/ M.W. llabynun, M.B. TkaueBa, H.E. ®enoposa, P.I'. 'azapsia. — M.: IIpocBenienue,
2005.

TkayeBa M.B. Anrebpa v Hayana matemaTM4eckoro aHanusa. TemaTtud
eckme Tectbl. 11 knacc / M.B. TkaueBa, H.E. ®enopoBa. — M.: [po
cBelweHne, 2011.

TkauéBa M.B. Anrebpa v Hayana maTemaTunyeckoro aHanmsa. Metoawnu
eckue pekomeHpaumn. 10-11 knacc: nocobue anAa yumtenen obuieobpa
30BaTenbHbIX opraHnsauun / M.B. TkaueBa, H.E. ®emop. — M.: [lpo

ceeweHune, 2011.

®equenko JI.A. PasHOypoBHEBbIE 3aJaHus JUISI TEMAaTHYECKUX H  HMTOTOBBIX
KOHTPOJIBHBIX padoT 1o anrebpe u Havanam aHanuza. 10-11 kmaccsr / JI.S.Dequenko.
— Jomnenxk, 2008.

IToremkuna JIJI., IToremkun B.JI. Anreb6pa m nHauvana anamm3a 10 — 11 kmacchl.
3amaunuk — npaktukym / B.JL.IToremkun, JI.JI.IToremkuna. — [lonenk, 2017.
®enuenko JI.A., [Mommyk W.B., I[Torémkuna JI.JI. Anrebpa n Havana aHaimza 10 —
11kn. «[IpunoxkeHus K nporpaMmam cpeiHero oouiero oopasosanus», Jouneuk, 2017.

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

MU ®POBBIE ObPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru
Omnnaiin — mkona Oynymiero «3Haika

https://znaika.ru/catalog/subject/algebra
OO6pazoBaTenpHas OHJIAWH — TUIaTGopMa « YUH.py»

https://uchi.ru

Cnam I'MA. Pemy BIIP.

https://math11 100-gve.sdamgia.ru
[Tnarpopma Axmacc

Anrebpa: ypoku, Tectbl, 3agaHus. (yaklass.ru)
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https://resh.edu.ru
https://znaika.ru/catalog/subject/algebra
https://uchi.ru
https://www.yaklass.ru/p/algebra#program-8-klass

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2


https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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