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MHNOACHUTEJIBHASA 3AIINCKA

VYuebHbIil Kypc «Anredpa U Hayaia MaTEMaTUYECKOTO aHAIN3a SABJISETCA
OJTHAM 13 HanOoJiee 3HAYNMBIX B IPOTPaMMeE CPEIHEro 001ero oopa3soBaHus,
IIOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00ECIIEYMBAET HUHCTPYMEHTAJIBHYIO 0a3y s
U3YUEHHS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C IPYroi CTOPOHBI, POpMUpYET
JIOTHYECKOE U a0CTPaKTHOE MBIIIUICHUE 00yUYaOIIUXCSl HA YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(OPMATUKU, O0IIIECTBO3HAHMSI, HCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCIUIUIMH. B paMkax aHHOTro yueOHOro Kypca o0ydaromuecs OBIaeBaloT
YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHON HAyKH, KOTOpas (GopMyIupyeT CBOU
JTOCTHKCHHS B MaTeMaTU4eCcKoi hopme.

VY4eOHbIll Kypc ajqreOpbl M Ha4ad MaTEMaTUYECKOr0 aHAJIM3a 3aKJIa/IbIBaeT
OCHOBY JIJIsl YCIICITHOT'O OBJIJICHUS 3aKOHAMU (DU3UKHU, XUMUU, OUOJIOTHH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIIMIA Pa3BUTHUS YKOHOMHKHU U OOIIECTBEHHOH KHU3HH,
MIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX ITU(PPOBBIX M KOMITHIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO UCIIOJIb30BATh UX JIJISl JAJIbHEHIIEro 00pa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke BpeMsi OBiIaJieHre a0CTPaKTHBIMU U JIOTHUECKH
CTPOTMMU KOHCTPYKIMSIMU aJIreOpbl U MaTEMaTHYECKOT 0 aHAJIN3a pa3BUBAET
yMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBATh
YTBEPKICHUS C TIOMOIIBIO HHIYKIIUU U PACCYKAATh EAYKTUBHO, UCIIOIH30BATh
000011IeHHEe U KOHKPETU3aI1I0, a0CTparupoBaHUE U aHATIOTUI0, POPMUPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xone n3yuyenus yueOHOro kypca «Anredpa u Hauajia MaTEMaTUYECKOTrO
aHalIn3a» 00yJaroUIUecs MOTYYaroT HOBBIHM OIBIT PEIICHUS IPUKIATHBIX 3a1a4,
CaMOCTOSITENTLHOTO MOCTPOSHHSI MATEMAaTHYECKIX MOJIETIEH pealbHbIX CUTYalUH,
UHTEPIPETAIMN TTOYYCHHBIX PEIICHNUN, 3HAKOMSITCS C TIPUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE, HAYKE U UCKYCCTBE, C

BBIAAIOMUMHACA MATCMATHYCCKUMHA OTKPBITHAMHA U UX aBTOPAMMU.



VY4eOHbIl Kypc 00J1a/1aeT 3HAUUTEIbHBIM BOCIIMTATENbHBIM OTEHIIMAIOM,
KOTOPBIN peanu3yercs Kak 4epe3 yueOHbI MaTepual, CriocoOOCTBYIOMIUMA
(OpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHMS, TAK U Yepe3 crielu(PpuKy yueOHou
NeSTENHHOCTH, TPEOYIOMIEH MTPOIOIDKUTEHHOW KOHIICHTPAIIUA BHUMAHUS,
CaMOCTOSITEIIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJy4EHHBIN
pe3ynbrar.

B ocHoBe meTonuku o0yueHus anredpe u HayajlaM MaTeMaTU4eCKoro
aHaJIM3a JISKUT JEATEIbHOCTHBIN MPUHIIUI 00y4YEHUS.

B ctpykType yueOHOro kypca «Anredpa u Hauajga MaTeMaTHIECKOTO
aHaJIKM3a» BBIJEICHBI CIEAYIONINE COIepKaTENbHO-METOANYeCKUe JIMHUM: «Hucna
U BbIUUCIEHUD», «DYyHKIUU U TpauKkmy», «YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTEeMaTUYECKOro aHainu3a», «MHOKeCTBa U JIoTHKa». Bce oCHOBHbIE
COJIepP>KATEeIbHO-METOIMYECKHE JIMHUN U3YYalOTCA Ha MPOTSKEHUH JIBYX JIET
00y4eHHUs Ha YPOBHE CPEHEro O0IIero 00pa3oBaHusi, ECTECTBEHHO JIOMOIHSSA
JPYT Ipyra ¥ MOCTEIIEHHO HACKINIAICh HOBBIMUA TEMaMHU U pa3fenamu. JlaHHbIHI
y4eOHBIN KypC SBISETCS MHTETPATUBHBIM, MIOCKOJIBKY 00bETUHSIET B ce0e
coJiep >KaHNE HECKOJIbKUX MaTeMaTUYECKUX JTUCIUIUIMH, TAKUX KaK anredpa,
TPUTOHOMETPHUS, MATEMAaTUYECKHI aHAJIU3, TEOPHsI MHOXKECTB, MaTEMaTUYECKasl
noruka u apyrue. [To Mepe Toro kak oOyJaronimecs: opiajieBatoT Bc€ 6omee
MIMPOKUM MAaTEeMATHYECKUM alnapaToM, y HUX MOCIeq0BaTeNbHO (popmMupyercs u
COBEPILIEHCTBYETCSI YMEHUE CTPOUTH MAaTEMATUUYECKYIO MOJIEIb PEaIbHON
CUTYaIlNH, IPUMEHSATH 3HAHUS, TIOJyYCHHBIC TIPH U3yYCHUN YyIeOHOTO Kypca, TS
PELIEHHs CaMOCTOATEIBHO CPOPMYIHPOBAHHON MaTEMAaTUUYECKOM 3a7]auH, a 3aTeEM
VHTEPIPETUPOBATH CBOU OTBET.

ConeprxaTenbHO-METOANYECKas TUHUS «UKCiIa 1 BRIYUCICHUS)) 3aBEpIIaeT
dbopMuUpoOBaHNE HABBIKOB UCIIOJIH30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAyaTo Ha ypOBHE OCHOBHOI0 0011ero oopasosanus. Ha ypoBHe cpennero oOuiero
oOpa3oBaHus 0c000€ BHUMAaHKE YAENIsIeTcs] POPMUPOBAHUIO HABBIKOB

paldrOHAJIbHBIX BI)ILII/ICJ'IGHI/If/'I, BKJIIOYAIOIINX B ce0s UCITOJIb30BAHUE Pa3INYHbIX



dbopM 3anucH uncaa, yMeHHUe JeNaTh IPUKUIKY, BHITOIHITH TPUOIMKEHHbBIE
BBIYUCIJICHUS, OIIEHUBATh YUCJIOBBIE BBIPAKEHUS, pabOTAaTh C MAaTEMATUUECKUMU
KOHCTaHTaMH. 3HaKOMbIE€ 00YJaroIMMCs MHOKECTBA HATypaJIbHbIX, LEIbIX,
palMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN JOMOIHSAOTCI MHOXKECTBOM
KOMIUIEKCHBIX YHCEI. B KaKI0M M3 3THX MHOXKECTB pacCMaTPUBAIOTCS
CBOMCTBEHHbIE eMy crielIM(PUUECKUE 3a/1a4l U OTepaliy: IeJICHUE HAIIEIo,
OIllepUpOBaHUE OCTATKaMU Ha MHOXKECTBE LIEJIbIX YUCEII, 0COObIE CBOICTBA
palMOHAIIBHBIX M UPPAIIMOHATIBHBIX YKCEN, apu(PMETHUECKHUE OllepaIliu, a TaKKe
V3BJICYCHHUE KOPHS HATYPAJIbHOW CTENIEHU HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
braronaps nocienoBaTeIbHOMY PACIIMPEHUIO KPYra UCTIOJIb3yEMbIX YUCET U
3HAKOMCTBY C BO3MOXHOCTSIMHM MX NMPUMEHEHUS JUUISl PELIEHUS PA3JIMYHBIX 3a/1a4
(opMupyeTCs NPEICTaBIECHUE O €INHCTBE MATEMATHKHU KaK HAYKU U €€ pOJiu B
NOCTPOEHUU MOJIEIEN peaJbHOr0 MUpPa, MIUPOKO UCTIONB3YIOTCA 0000IIEHUE U
KOHKPETHU3aLMs.

JIvans «YpaBHEHHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSIKEHUU BCETO
o0yueHusl Ha YpOBHE CpeHEero o0I1ero oopa3oBaHusl, HOCKOJIbKY B KaXJIOM
pasneine I[IporpamMmel Ipe1yCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbTaTe 00yJaromuecs OBIaAeBal0T PA3IMYHBIMU METOJAMHU PEIICHUS
palMOHAIIbHBIX, UPPAIIMOHANIBHBIX, TOKA3aTENIbHbBIX, JTIOTapU(OMHUUECKUX U
TPUTOHOMETPUUYECKUX YPABHEHNI, HEPABEHCTB U CUCTEM, a TAK¥KE 3a/]ad,
cozepKalux napaMerpsl. llomydeHHbIe yMEHUS IIUPOKO UCIIONB3YIOTCS ITPU
UCCJIeIOBAaHUU (DYHKIIUI C TOMOILBIO TPOU3BOIHOM, IPU PEIIEHUH MPUKIIAIHBIX
3a/1a4 ¥ 3a7a4 Ha HaXOKJ€HNUE HauOOJbIINX U HAUMEHBIINX 3HaYE€HUHN ()YHKIUH.
JlanHas coneprkaTenbHasi IMHUS BKIIIOYaeT B ce0s Takxke POpMHUpPOBAHUE YMEHUI
BBITIONTHATH Pac4€Thl 0 (popmyiaM, mpeoOpa3oBaHUs PAIMOHATBHBIX,
VPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, & TAKIKE BBIPAKECHUM,
coJiep Kallux cTeneHu u jorapudmel. biaronaps nuzydeHuro aareGpandeckoro
Marepuana IpOUCXOAUT JaJbHEMNIIEe PA3BUTUE AITOPUTMUYECKOTO U

a0CTPaKTHOTO MBIIIUICHHS 00 y4JatoIMXCcs, GOPMUPYIOTCS HABBIKHU J1€TYKTUBHBIX



paccyxaeHui, paboThl ¢ CUMBOJIbHBIMH (hOpMaMu, TIPEACTaBICHHUSI
3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa
npeaiaraet 3PpPEeKTUBHbIC MHCTPYMEHTHI JUIsl PEIICHUS IPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKHU.

ConeprkaTenbHO-MeTOAuYecKast TUHUS «DyHKINH U TpaduKm» TECHO
neperieTaeTcs ¢ APYruMH JIMHUSAMHE y4eOHOr0 Kypca, MTOCKOJIbKY B KAKOM-TO
CMBICJIE 3aJ1a€T MOCIEA0BATENBHOCTh U3yUEHUs MaTepuana. MzyueHnue cTeneHHoim,
MO0KAa3aTeNbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUECKHUX (DYHKIIHM, UX CBONCTB
U TpaUKOB, UCTOIb30BaHNE (DYHKIUH I pEIeHUs 3a7]a4 U3 APYTUX YUEOHBIX
IIPEAMETOB U PEATBHOM KU3HHU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK U C PEIICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu 3TOM 0oJibIlIOe BHUMAHKE
yaensiercs GOpMUPOBAHUIO YMEHUS BBIpAKaTh (OpMYJIaMU 3aBUCUMOCTH MEXKIY
Pa3JIMUHBIMU BEJIMUMHAMU, UCCIEA0BATh MOJYyYeHHbIE PYHKIIMH, CTPOUTH UX
rpaduku. MaTtepuai 3Tol copepKaTeIbHOW JTUHUYU HAIEJICH Ha Pa3BUTHE YMECHUN
Y HaBBbIKOB, NTO3BOJISIIOIINX BBIPAXaTh 3aBUCUMOCTH MEXKy BEIUYMHAMU B
pasznuyHoi popme: aHATUTHYECKOM, rpadudeckoit u cioBecHoi. Ero usyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJITOPUTMUYECKOTO MBIIIJIEHUS, CTIOCOOHOCTH K
0000I1IEeHNI0 ¥ KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHUIA.

ConepxarenbHas nuHus «Hadama MaTeMaTHYECKOro aHAIU3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTEMAaTUYECKUX, TaK U MPUKIATHBIX 3a/1a4,
JOCTYMHBIX 00YUYaAIOIIMMCS, TaK KaK y HUX TMOSBIISIETCS BO3MOXKHOCTh CTPOUTD
rpaUKy CIOXKHBIX (DYHKIIM, ONPEAEATh UX HAUOOIbIINE U HAUMEHBIIIHNE
3HAYCHUS, BBIYUCIISTH TIOMANA GUTYp U 00BEMBI TEII, HAXOUTh CKOPOCTH U
YCKOpEHUs IpoueccoB. /JlaHHas conepaTenbHast JIMHUSA OTKPBIBAE€T HOBBIE
BO3MO@XHOCTH MOCTPOEHUS MATEMaTUYECKUX MOJIEIIEU pEeaIbHbIX CUTYallUH,
IIO3BOJISIET HAXOJAUTh HAWJIy4llIee PEIICHUE B PUKJIAIHBIX, B TOM YHUCIIE
COIIMAIbHO-YKOHOMUYECKUX, 3aJ]a4aX. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTUYECKOT O

aHaJIM3a CHOCO6CTByeT Pa3BUTHIO a6CTpaKTHOFO, (I)OpMaJIBHO-JIOFI/IIIGCKOTO 141



KPEaTUBHOTO MBIIIJICHUS, (HOPMHPOBAHUIO YMECHHI pACIiO3HABATH MPOSBICHUS
3aKOHOB MaTeMAaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0yJarommecs y3HaroT O
BBITAIOIINXCS PE3yIbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKHU KaK
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYEeCKas TUHUSA «MHOXECTBA U JIOTMKa» BKIIIOYAET B
ceOst 2JIEMEHThI TEOPUU MHOKECTB M MATEMAaTUYECKOU JIOTUKH. Te0opeTUKo-
MHOKECTBEHHBIE MTPEACTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJILHON MaTEMaTUKH
U TIpe/IIararoT HanboJiee YHUBEPCAIBHBIH SI3bIK, 00bEUHSIONINI BCE pa3/IeIibl
MaTEeMaTUKH U €€ MPWIOKEHUH, OHU CBSI3bIBAIOT PA3HbIE MATEMATUYECKHE
TUCIMIINHBI U MX TIPUJIOKEHUS B eAMHOE 11e7oe. [103ToMy Ba)XHO 1aTh
BO3MOXHOCTh 00yYaromeMycst TOHUMaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK
COBPEMEHHOW MAaTeMAaTHKH M MCTIOIB30BaTh €TO JIJISl BEIPAKECHUS CBOUX MBICIICH.
JpyruM BaKHBIM MMPU3HAKOM MAaTEMATUKH KaK HAYKU CJIEIYeT MPU3HATh
CBOMCTBEHHYIO €U CTPOrocTh 0OOCHOBAHMI U CJI€IOBAHUE ONPEIeTEHHBIM
IpaBWJIAM IIOCTPOCHHUSI I0KA3aTEIbCTB. 3HAKOMCTBO C JIEMEHTaMHU
MaTEMaTUYECKOM JIOTHKU CITIOCOOCTBYET Pa3BUTHIO JIOTUYECKOT'O MBIIILICHUS
00y4JaroIInXcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTMYECKHUX
npaBmi, POPMUPYET HABBIKK KPUTUUECKOT'O MBIIUICHHS.

B yuebHOM Kypce «Anredpa u Hayaisa MaTeMaTHIeCKOTO aHATH3ay
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOT'O MOJICITMPOBAHHUS, KOTOPHIC TIPU3BAHbI
croco0CTBOBATh (POPMHUPOBAHUIO HABBIKOB MTOCTPOCHUSI MOIEIE peaibHbIX
CUTYaIUH, HCCTIEIOBAHUS 3TUX MOJIENICH ¢ TIOMOIIBIO anmapara ajareopsl 1
MaTeMaTUYECKOr0 aHalu3a, MHTEPIPETALMU TOTYyYEeHHBIX pe3ynbTaToB. Takue
3a/IaHAS BIUIETCHBI B KAKIBIN U3 Pa3aesiOB POrPaMMbI, TOCKOJIBKY BECh MaTepHall
y4e0HOT0 Kypca MUPOKO UCTIONB3YETCS ISl pEIIeHUs TPUKIaaHbIX 3a1ad. [Ipu
PEIICHUH peaTbHBIX MPAKTUYECKUX 33]1a4 00 y4Jaromnecs pa3BUBAIOT
HAO0JII0IaTETLHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH MPOOIIEMY.

J_IGSITCJILHOCTB I10 q)OpMI/IPOBaHI/IIO HABBIKOB PCHICHUA IIPUKIIAJHBIX 3a1a4



OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM y4eOHOro kypca «Anredpa U Hauasa
MaTEeMaTHYECKOr0 aHAIU3a.

Ha u3yuenne yueOHOro kypca «Anredpa v Hauajla MaTEMaTUYECKOT O
aHanu3a» oTBoauTcs 272 4daca: B 10 kimacce — 136 vacoB (4 yaca B Heneno), B 11

kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

10 KJIACC

Yucuia 1 BBIYMCICHUSA

Pammonanpubie yncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TTPOIICHTHI,
OeckoHeuHbIe ieproaudeckue Apoou. [Ipumenenne npobeli u MPOLIEHTOB IS
peuieHns NpUKIaAHbIX 3a7a4 U3 Pa3IMYHbIX OTpaciel 3HAaHUU U PeaibHOMN KU3HH.

JlelicTBuTeNbHBIC YhCia. PallmoOHaIbHBIE U HPPALIMOHATIBHBIE YHCIIA.
ApudmMernyeckue oneparuu ¢ 1eHCTBUTEIbHBIMU YuciaMu. Moyib
JEHCTBUTENBHOrO YKcia U ero cBoiicTBa. [IpubnnxEHHbIe BBIYUCIIEHUS], TIPABUIIa
OKPYTIJIEHUS, NPUKHUJIKA U OLIEHKA PE3YyJbTaTa BHIYUCICHUN.

Crenens ¢ uenbiM nokaszareneM. bunom Hetorona. Mcnions3oBanne
noaxoAsuen (opMbl 3aMUCH ACHCTBUTENBHBIX YUCEN JJI PEUICHUS MPAKTUYECKUX
3a71a4 Y MPEACTABJICHUS JAHHBIX.

ApubdmMernyeckuii KOpeHb HATYPaJbHON CTENEHU U €r0 CBOICTBA.

Crenens ¢ paMOHaIbHBIM [IOKA3aTeNIeM U €€ CBOICTBA, CTETIEHD C
JIEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudm uncna. CoiictBa jiorapudma. /lecaiTnunbie U HaTypaJbHbIE
aorapupMsl.

CunHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCJIOBOI0 apryMeHTa. ApKCHHYC,
APKKOCHUHYC M apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE PeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YPAaBHEHHS U ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUS IENIBIX U IPOOHO-PAMOHATBHBIX YPAaBHEHUH U

HEPABEHCTB. MHOTOWIEHBI OT OJHOW NEPEMEHHOM. [[eleHne MHOrowiIeHa Ha



MHOI'OWIEH ¢ ocTaTkoM. TeopeMa be3y. MHOrouieHsl ¢ ueinpiMu
kodpdunmrenramu. Teopema Buera.

[IpeoOpa3zoBaHKs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENEHU U KOPHH.

WppanronanbHele ypaBHeHUsA. OCHOBHBIE METO/IbI PELIEHUS
UPPALMOHAIBHBIX YPaBHEHUM.

IToka3arenbHble ypaBHEHUS. OCHOBHBIE METO/BI PELICHUS IOKA3aTENbHBIX
YPaBHEHUM.

[IpeoOpazoBanue BoIpaXeHHH, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuyeckue ypaBHeHUs1. OCHOBHBIE METO/Ibl PEIICHHUS
Jgorapu(pMUYECKUX YpaBHEHHIA.

OcHoBHBbIE Tpuronomerpuueckue popmynsl. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHH.

Pemrenne cucreM nuHEWHBIX ypaBHEHHW. MaTpuiia CUCTEMBI JIMHEHHBIX
ypaBHeHU. ONIpeaenuTeNb MaTPULIbI 2X2, €r0 TEOMETPUUECKUI CMBICIT U
CBONCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHUE ONPENCIUTEIS I PELICHUS
CHCTEMBI JIMHEWHBIX YPaBHEHU. PellleHne MpuKIIaaHbIX 3a/1a4 ¢ IOMOILBIO
CHCTEMBI JIMHEWHBIX YpaBHEHHUM. VcciienoBanrue nocTpoOeHHOM MOJIENH C
IIOMOILIbIO MATPHUIL U ONIPEAEITUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIIEH PeabHON CUTyalluU C IOMOUIBIO
YpaBHEHUU U HEPABEHCTB. I[prMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3 pa3InyHbIX 00JacTel HAyKU U peabHON
KU3HU.

DOyHKUuM U rpapuku

OyHkuuA, crnocods! 3a1anus pyHkuunu. Bzanmuo oOpaTHbie PYHKINH.
Kommnozumms ¢pysakiuit. I'paduk pyHKIMNA. DIeMeHTapHbIe MPeoOpa3oBaHus
rpauKoB HyHKIIHIA.

O6nacth onpeneneHuss 1 MHOXKECTBO 3HaUeHni PpyHkiuu. Hynu ¢pyHKmm.

[TpomexxyTku 3HaKonoctossHCTBa. UETHbIe 1 HeuéTHbIe QyHkuuu. [lepuonnueckue



dbyukiuu. [IpoMexxyTku MOHOTOHHOCTH (yHKIIMU. MaKCUMyMbl 1 MUHUMYMBI
dbyukuuu. Hanbosnbiiiee 1 HauMeHbIllee 3HaueHUsI QYHKIIMU HA TTPOMEKYTKE.

JIunelinasi, KBaJApaTU4Hasi U APOOHO-IIMHENHAS PYHKIIUU. DIEMEHTapHOE
WCCJICIOBAHNE U TTOCTPOEHUE X IPauKOB.

Crenennas QyHKUUS C HATypaJbHBIM U LIENIbIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBolicTBa u rpaduk KOpHS N-Oi CTENeHU Kak GyHKIIMHA 00paTHOM
CTEIMEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHas u norapudmuueckas GyHKIMU, UX CBOWCTBA U rpaduKH.
Ucnonb3oBanue rpadgukoB GyHKIMMA 715 PEIICHUsT YpaBHEHUH.

TpuroHoMerpruyeckasi OKpy>KHOCTb, ONPEETIEHUE TPUTOHOMETPUUECKUX
(yHKIMN YUCIIOBOTO apryMEHTa.

O yHKIMOHAJIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCAX U SABICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEN.

Havana maTteMaTH4eCcKOro anajamsa

ITocnenoBaTeabHOCTH, CITOCOOBI 3aJIaHMs ITOCJIEI0BaTENLHOCTEH. MeTo
MaTeMaTU4YEeCKON MHIYKIIMU. MOHOTOHHBIE U OTPAaHUYECHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHSI BOBHUKHOBEHUSI MATEMAaTUYECKOr0 aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

ApudmMernyeckast U reoMeTpuyecKas mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuueckas rnporpeccusi. Cymma 6€CKOHEUHO yObIBAIOIIEH F€OMETPUYECKON
1Iporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN pOCT. Yucio e. Popmyiia CIOKHBIX
IpoLEeHTOB. Mcroib30BaHUE MPOrPECCUH ISl PELIEHUS PealIbHbIX 3a]1a4
OPUKJIAJTHOIO XapaKTepa.

HemnpepriBabie hyHKIIMH 1 UX CBOMCTBA. Touku pa3peiBa. ACUMITOTHI
rpadukoB ¢pyHknmii. CBoMCTBA (YHKIIMN HETIPEPHIBHBIX Ha OTpe3ke. MeTos
MHTEPBAJIOB JIJIs1 PEIICHUsI HepaBeHCTB. [I[pruMeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKIUN U1 pereHust 3a1ay.

[lepBas u BTOpast mpousBoHbIe GyHKIMU. OnpeneneHre, TeOMeTPUIECKU 1

(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKIIHH.



[TpousBoanbie deMeHTapHbIX GyHKIUN. [I[pon3BoIHASI CyMMBI,
MIPOU3BEICHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHoxecTBa M JIOTHKA

MHO0k€eCTBO, OIepalnyy HaJl MHOXKECTBAMH M MX CBOMCTBA. /[narpammebl
Oinepa—Benna. [[pumeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmnapara s
OMMCAaHUA PeaJbHbBIX MPOILIECCOB U SIBIICHUM, PU PEUICHUHU 3a7a4 U3 JPYTUX
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOT0 00bEKTa, CIEACTBUE,

A0Ka3aTCJIbCTBO, PABHOCHIIBHBIC YPABHCHUAI.

11 KIIACC

Yucaa 1 BIYMCICHUSA

Harypanbnsbie u nensie uncina. [IpumMeHeHre npu3HaKkoB AEIMMOCTH LETBIX
gucelr, HanOomnpInuii o0uuit genurens (manee — HOJl) n nHaumensIee odee
kpatHoe (nanee — HOK), octaTkoB o moayinto, anroput™ma EBkiuaa it pemeHus
3a71a4 B LIEJIBIX YUCIIAX.

Kowmrmnekcupie yncna. Anredpandeckas U TPUTOHOMETpUYEcKast JOpMbI
3aMKuCcH KOMIUIEKCHOTO Yncia. ApupMeTHYecKre onepaini ¢ KOMILIEKCHBIMU
yuciamu. M3o0pakeHne KOMIUIEKCHBIX YUCET Ha KOOPIUHATHOM TMIOCKOCTH.
®opmyna Myaspa. KopHu N-0l cTenenn u3 KOMIUIEKCHOro yucia. [I[pumenenue
KOMIUIEKCHBIX YHCET JIJIsl pelieHus] PU3NYEeCKUX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUs] U HEPABEHCTBA

Cucrema U COBOKYIMHOCTh YPABHEHUN U HEpaBEHCTB. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCUIILHBIE HEPABEHCTBA.

OTOOp KOPHEH TPUTOHOMETPUUIECKUX YPAaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienne TpuroHoOMeTpu4eCcKuX HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHHS TTOKA3aTEIbHBIX U JOTapUPMUIECKUX

HCPABCHCTB.



OcCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELIEHUS] CUCTEM M COBOKYITHOCTEN pallMOHAIbHBIX,
UppaLMOHANBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPABHEHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMH.

[IprMeHeHne ypaBHEHHN, CHCTEM U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 ¥ 33/1a4 U3 Pa3IMYHbIX 00JacTell HAyKH U peasibHOM
YKU3HU, UHTEPHPETaLNs IT0JTYyYEHHBIX PE3YIIBTATOB.

DYyHKIUHN U TPaPUKHU

I'padux xommnozunuu pyukimii. 'eomerpuueckre 00pas3sl ypaBHEHUN U
HEPABEHCTB HA KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHU, UX CBOMCTBA U Ipa(UKH.

I'padpuueckue MeToabl penieHus: ypaBHEHUI U HEpaBeHCTB. [ 'paduueckue
METOBI PELICHU 33724 C TapaMeTPaMHu.

Hcnonb3oBanue rpa@ukoB GyHKIMM 715 UCCIEI0BAHUS MIPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT IIPU PEILIEHUH 3a/1a4 U3 IPYIUX y4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hayana maTeMaTH4eCcKOro aHajamsa

[Ipumenenre mporu3BOAHON K HCCIEOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMmbl. HaxoxxaeHrne HanOobIIero 1 HAMMEHbIIEro 3HaYeHU !
HENpepbIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHre nporu3BOAHOM ISl HAXOXKICHUS HAWJTYYILEro PEIIeHUs B
NPUKJIAJHBIX 3aJa4ax, JJIs ONPEAEIEHU CKOPOCTU U YCKOPEHHUs MpoLecca,
3a7aHHOTO (hOPMYJION UK rpaduKoM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO IIepB0o0Opa3HbiX. [lepBooOpa3HbIe
aneMeHTapHbIX pyHkuuid. [1paBuna HaxokaeHUS TEPBOOOPA3HBIX.

Wnrerpan. ['eomerpudeckuii cMbICiI MHTErpaia. Berauciienue
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleOnuiia.

[IpumeHeHre uHTerpaa A HaX0XKJIEHUS IUIOIIa el MIOCKUX Guryp u

00BEMOB IrcOMCTPHUUICCKHUX TCII.



[Ipumepsl pemennii tudpepeHranbHbIX ypaBHeHn. MaTemaTuyeckoe
MOJIETTUPOBAHKE PEATBHBIX MPOLIECCOB € MOMOIIBIO TU(PPepeHIINATBHBIX

YPaBHEHHM.



IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJITEBPA 1 HAUAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/JHEI'O OBIIETO
OBPA30OBAHNMA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIUU 00YyJarONIErocs Kak akTUBHOTO U
OTBETCTBEHHOT' O 4JIEHA POCCUIUCKOr0 O0IIeCTBa, MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH,
IpOoLEayp IPAKIAHCKOT0 00111ecTBa (BBIOOPHI, OMPOCKHI U IPYroe), yMEHUE
B3aUMOJICICTBOBATH C COI[MAJIbLHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMUPOBAHHOCTb POCCUUCKOM TPaXKJAHCKON UICHTUYHOCTH, YBAXKEHUS K
MIPOIIIOMY U HACTOAIIEMY POCCUMCKON MATEMATUKH, IEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MaTEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ITHUX JOCTWKEHUHN B IPYTUX HAyKax, TEXHOJIOTUAX, cepax
3KOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEN pOCCUICKOT0 Hapoja, cChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, STUUECKOT0 MOBEICHUS, CBA3aHHOTO C MTPAKTUYECKUM
MPUMEHEHHUEM JOCTHKCHUN HAYKHU U JIESITEIbHOCTBIO YUEHOT O, OCO3HAHNUE
JUYHOTO BKJIaJia B TOCTPOCHUE YCTOMUUBOTO OYIYIIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOE OTHOILIEHNE K MUPY, BKIIFOYAsl SCTETUKY MaTEMAaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHHM, PACCYKICHUN, BOCTPUUMYHBOCTD
K MaTEMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvUecKoro BOCIUTAHUSA:



c(hOpMUPOBAHHOCTb YMEHUS IPUMEHSITh MaTEMAaTUUYECKHUE 3HAHUSI B
MHTEpecax 3I0pOBOro U 0€30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, peryysipHas Pu3ndeckast aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH TPYAOIIO0us, HHTEPEC K
paznuyHbIM cpepaM MpoPecCHOHATBHON ACSITEIIbHOCTH, CBA3aHHBIM C
MaTEeMaTUKON U €€ MPUIIOKEHUSIMU, YMEHHUE COBEPIIIATh OCO3HAHHBIN BBIOOD
Oynyien nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHBI,
TOTOBHOCTh M CITIOCOOHOCTh K MaT€MaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MIPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUY MPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOW HAITPABICHHOCTH;

7) 3K0J10TH4eCKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhl, TOHUMAHUE BIHSTHUS
COLMAIIBHO-3KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE ITPUPOAHOM U COLMATBHOU
Cpellbl, OCO3HAHHUE TJIO0AIIBHOT'O XapaKTepa SKOJIOTUYECKUX TIPOOIIeM, OpUEHTAITUS
Ha IPUMEHEHNE MaTeMaTUYEeCKUX 3HAHUM Il pelIeHus 3a/1a4 B 00JacTH
OKpY’KaIOLIEN CPebl, INIAHUPOBAHUE TTOCTYNKOB U OLIEHKU UX BO3MOKHBIX
MOCJIEACTBUM JIJI1 OKPYIKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU, TOHUMAHUE
MaTEMaTUIECKON HAyKHU Kak chepbl YeTOBEUECKON ACATEIIBHOCTH, ITATIOB €&
Pa3BUTHUS Y 3HAYUMOCTH JIJIs1 PA3BUTHUS IUBUIN3ALINH, OBJIAJICHUE SI3IKOM
MaTEMAaTHUKHA U MAaTEMATUYECKOUN KyJIbTYpOH KaK CPEACTBOM MMO3HAHUSI MUPA,
FOTOBHOCTH OCYILIECTBIIATH IPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTD

VHJUBUIYaJbHO U B IPYIIIE.



METAIIPEAMETHBIE PE3YJIbTATDHI
Ilo3HaBaTeJbHBbIC YHHBEPCAIbHbIC YUeOHbIE AeHCTBUSA

basoBble Jlornyeckue 1efcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKH MATEMATHYECKUX
00BEKTOB, MOHSITHH, OTHOIICHUH MEXIY MOHATUSIMH, (POPMYTUPOBATH
OIpeneNIeHUs MOHATUH, YCTaHABIUBATh CYILIECTBEHHBINA MPU3HAK KJIaCCU(UKALINY,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN34;

BOCIIPUHHUMATbH, (OPMYIIMPOBATH U IPEOOPA3OBBIBATH CY>KICHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOICHUAX U YTBEPKIAEHUSX, MPEIaratb KpUTEPUU JJIs
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeJIaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, 1€IYKTUBHBIX U
VMHIYKTHBHBIX YMO3AKIIOUECHUM, YMO3aKIIOUEHUHN 110 AHAJIOTUU;

IPOBOJUTH CAMOCTOATEIBHO JI0KAa3aTENbCTBA MATEMAaTUUECKUX YTBEPKICHUI
(psiMBbIE M OT MMPOTUBHOI0), BBICTPauBaTh apryMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CY>KICHUSI U BBIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus y4eOHOU 3a/1auu (CpaBHUBATh HECKOIBKO
BapUAHTOB pelIEHUs, BEIOMpPATh HauboJiee MOAXOASIINMN ¢ ydETOM
CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:

UCITOJIB30BAaTh BOIIPOCHI KaK UCCIIEIOBATEIBCKAM HHCTPYMEHT TIO3HAHUS,
dbopmynUpoBaTh BOMPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBIUBATh UCKOMOE U IaHHOE, (HOpMUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH
CBOIO ITO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HUCCIEA0BAHNE
10 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro 00bEeKTa, SIBIECHUS, Ipoliecca,

BBISIBJICHUIO 3aBUCUMOCTEH MCKIOY O6T>€KTaMI/I, SABJICHHUAMU, ITPOLCCCAMU,



CaMOCTOSATEIBLHO (POPMYIHPOBATH 0OOOIICHHS ¥ BBIBOJIBI 11O PE3YJIbTATAM
IPOBEIEHHOTO HAOIIOACHHM S, UCCIIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTD
NOJIyYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000ILIEHHIA;

IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTaTh
IPEAIONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBJISITH Je(UIIUTHI MHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIMPOC U JUIsl pEIICHUS 3a]]auH;

BbIOMpaTh UH()OPMALIHIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBAaTh U HHTEPIIPETUPOBATH MHPOPMALIUIO Pa3INYHbIX BUJIOB U
dbopm npencTaBiIeHuUs;

CTPYKTYPUPOBATh HH(POPMALIMIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WIUTIOCTPUPOBATh TpadUyuecKy;

OLICHMBATh HAAEKHOCTh MH(OPMALMU IO CAMOCTOSITEIBHO

c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBIE YHHBEpPCAIbHbIE YUeOHbIe 1eHCTBHS

OoO1enue:

BOCIIPUHUMATH U (hOPMYIIUPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSIMU U
1EIsIMU OOIIEHUs, ICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUSI B
YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI TIO X0y PElIeHUs 3a/1auH,
KOMMEHTUPOBATH MOJTYyUYCHHBIN pE3yJIbTaT;

B X0J1€ 00CYXJI€HUS 3a/1aBaTh BOMPOCHKI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
po0JIeMBbI, pelraeMoi 3a/1a4u, BRICKa3bIBaTh UJICH, HAIICJICHHBIE HA TMTOUCK
pelIeHus, COMOCTABIIATh CBOU CYXKJICHUS C CYKACHUSIMU JIPYTUX YYaCTHUKOB
nyajora, 00OHapyKUBaTh Pa3lInure U CXOJACTBO MO3UIINHM, B KOPPEKTHOM (popme

(bopMyIHPOBATh Pa3HOTIACHS, CBOM BO3PAKECHUS,



NPEACTABIATH PE3YJIbTAThl PEUIEHUS 3a]a4H, IKCIIEPUMEHTA, UCCIIEN0BAHUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS C y4ETOM 3a7a4d

NPE3EHTAlNN U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe AelicTBUS

Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 PEIIeHUS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMONMOHAJIbHBII HHTEJLJIEKT:

BJIa/ICTh HABBIKAMU TTO3HABATEILHOMN pedIeKCHH Kak OCO3HAHUS
COBEPIIAEMbIX IEHCTBUHA W MBICITUTEILHBIX MPOIECCOB, UX PE3YJIBTATOB, BIAJIETh
crocobaMu CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIECcca U Pe3yJIbTaTa PEIICHIs
MaTeMaTH4YE€CKOH 3a/1auu;

IPEIBUICTh TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH MPU PEIICHUH 3aa9H,
BHOCHUTH KOPPEKTHBBI B IEATETLHOCTH HA OCHOBE HOBBIX 00CTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OILICHMBATh COOTBETCTBHE PE3y/IbTaTa IeJId U YCIOBUSM, OOBSICHATH IPUUUHBI
JOCTHXKEHHUS WU HEJAOCTUKEHUS PE3YNbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIbHOCTD:

MOHMMATh ¥ MCTIOIb30BaTh MPEUMYIIIECCTBA KOMaHIHOW W WHIUBHIYaIbHOU
paboTHI IpU pelICHUH YICOHBIX 3aa4, MPUHUMATH I1€JIb COBMECTHOU
NeSTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHOM pabOThI, pacTIpeesITh
BUJIBI pa0OT, TOTOBAPUBATKLCS, 00CYKIATh MPOIIECC U PE3YIbTaT padOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYMIIOBHIX (popMax paboThI (00CYkIeHMsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOTHATH CBOIO YaCTh PaOOTHI U

KOOPAWMHHUPOBATb CBOU I[GﬁCTBPISI C APYIr'uMH YICHAMH KOMAaH/Ibl, OLICHUBATb



KauyecTBO CBOEro BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJEHCTBHUS.
INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce o0y4aromuics MOayduT CIEAYIOINe
npeaMeTHBIE Pe3yIbTaThl IO OTJEIHHBIM TEMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hayajla MaTeMaTUYECKOTO aHaIN3ay:

Yucia 1 BIYMCICHUSA:

CBOOOJIHO OIIEPUPOBATh MOHATUSAMU: PALlMOHAIBHOE YUCII0, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, UPPAIMOHAIBHOE YUCII0, MHOKECTBA
paLMOHAIIBHBIX U JCUCTBUTEIBHBIX YUCEN, MOLY/b JECHCTBUTEIBHOIO YUCIIA,;

OPUMEHSTH APOOU U MPOLEHTHI JIsl pEISHUs] TPUKIIaAHbIX 33]a4 U3
Pa3JIMYHBIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATH TPUOIMKEHHBIE BBIYUCIICHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKY U
OLICHKY Pe3y/bTaTa BBIYMCICHNN;

CBOOO/IHO OIEPUPOBATh MOHSATUEM: CTEIICHD C IEJIBIM ITOKa3aTeleM,
UCTOIb30BaTh NOAXOASILYI0 (OPMY 3aITUCH JEHCTBUTENBHBIX YHCEN IS PELICHUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS TaHHBIX;

CcBOOOJIHO OIIEPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM
CTEIICHH,;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTEIIEHb C PAllMOHAJILHBIM MTOKA3aTeNeEM;

CBOOOJTHO ONEPUPOBATH MOHATUAMMU: JIOTapu(dM Yucia, 1eCATUYHBIE U
HaTypajibHbI€ JTOrapu(Mbl;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: CHHYC, KOCUHYC, TAHT€HC, KOTaHT'€HC
YUCJIOBOT'O apTyMEHTAa;

OIEPUPOBATH NOHATUSAMU: APKCUHYC, APKKOCUHYC U aPKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJ/IHO OIIEPUPOBATh MOHATUSMU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO,

PaBHOCWIBHBIC YPABHCHUA U YPABHCHUA-CIICACTBUA, pABHOCHUIIBHBIC HCPABCHCTBA,



MPUMEHSTH PA3IUYHBIC METOJIbI PEIICHUS PAllMOHATIBHBIX U APOOHO-
palMOHATBHBIX YPABHEHUMN, IPUMEHSITh METOJl UHTEPBAJIOB JIJISI PELICHUS
HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: MHOTOUJICH OT OHOW MEePEMEHHOM,
MHOTOYICH C TETbIMUA KO PHUITMEeHTaM1, KOPHA MHOTOYJIEHA, TPUMEHSITh
JIEJICHHE MHOIOWJIEHAa HAa MHOTOYJICH C OCTaTKOM, Teopemy be3y u reopemy Buera
JUIsl pELCHUS 3aa4;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: CHCTEMA JIMHEWHBIX YPaBHEHUH,
MaTpula, ONPEAeIUTENIb MATPUIIBI 2 X 2 U €r0 FT€OMETPUYECKUIN CMBICII,
UCITIOJIb30BaTh CBOMCTBA ONPEAETUTENS 2 X 2 1Sl BBIYMCIICHUS €ro 3HAYEHUs,
MPUMEHSTH ONPEACIUTENN JJIs1 PEUICHHS] CUCTEMBI JIMHEUHBIX YPABHEHUM,
MOJEIUPOBATH PEATLHBIE CUTYAllUH C TIOMOIIBIO CUCTEMBI JIMHEUHBIX YPABHEHHI,
UCCIIEN0BATh IMOCTPOCHHBIE MOJIENN C IIOMOLIBIO MAaTPUL U OIIPEIEIIUTEIIEH,
MHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YIbTAT;

UCII0JIb30BaTh CBOMCTBA IEUCTBUN ¢ KOPHSIMHU JUIsl IpeoOpa3oBaHus
BBIPAKCHUM;

BBITIONTHATH MPE00Pa30BaHUS YUCIOBBIX BBIPAKEHUN, COJIEPIKAIIUX CTEIIEHH C
palLMOHAIBHBIM OKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(PMoB JJisi TpeoOpa3zoBaHuUs
Jorapu(pMuUIEcKuX BhIPAKECHU;

CBOOOJIHO ONEPUPOBATH MOHATUIMU: UPpallMOHATIbHbIE, TTOKa3aTeIbHbIC U
Jorapu(pmMudecKre ypaBHEHUS, HAXOJAUTh UX PEIICHHS C TTIOMOIIbI0 PABHOCUIIbHBIX
MEPEXO0B WIIH OCYLIECTBIISAS IPOBEPKY KOPHEW;

PUMEHSITH OCHOBHBIC TPUTOHOMETpHUUYECKHE (POPMYIIBI 1T TpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKEHHUIM;

CBOOOJTHO OTMIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
NPUMEHATh HE00X0IUMbIe (DOPMYJTBI JIJISl PEIIEHUS OCHOBHBIX THIIOB

TPUTOHOMETPUUECKUX YPABHEHHU;



MOJICITUPOBATh PEAbHBIE CUTYAIUH Ha S3BIKE alreOphl, COCTABIIATh
BBIPAXXCHMSI, YpaBHEHHsI, HEPABEHCTBA 10 YCIOBHUIO 3a/1a4M, UCCIEI0BaTh
OCTPOEHHBIE MOJENH C UCIIOJIB30BAHUEM alllapaTa ajreopsbl.

DOyHkuuM U rpapukn:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: QYHKIUS, CIIOCOOBI 3a1aHus (HYHKIIUH,
B3aMMHO 0OpaTHbIe QYHKIIUN, KOMITO3UIUS PYHKINH, Tpaduk GyHKIUH,
BBITIOJTHATH dJIEMEHTapHbIe ITpeoOpa3oBaHus rpaduKoB (PyHKIIHIA;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMHU: 00JIACTH OMPEAEIICHUS U MHOKECTBO
3HauYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: YETHBIE U HEUETHBIE (PYHKIIUH,
nepuoandeckre QyHKINHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMBbI PYHKIIMHU, HAaNOOJIbIlIee U HAUMEHbIIIEE 3HAaUeHHE (PYHKIIMN Ha
POMEXYTKE;

CBOOO/IHO ONIEPUPOBATH MOHATUSMU: CTETICHHAs! (DYHKIUS C HATYPATbHBIM U
LEJIBIM TTOKa3aTeeM, rpaduK CTENeHHON (PYHKIIMH ¢ HATypaJIbHBIM H LIEJIbIM
nokasaresneM, rpaduk KOpHs N-0il cTeneHu Kak PyHKIIUN 0OpaTHOM CTETIEHHU C
HaTYpaJIbHBIM [10Ka3aTeleM;

OIepUpPOBaATh MOHATUSAMU: JIMHEWHAs, KBalpaTUUHas U IPOOHO-TUHENHAS
(GYHKIMH, BBITOIHATD 3JIEMEHTapHOE UCCIIEIOBAHHUE U MTOCTPOEHUE UX rpaduKoB;

CBOOOIHO ONIEPHPOBATh MOHATUSIMU: TIOKa3aTeNbHAS U JTorapupMudecKas
(GyHKIIMHU, UX CBOWCTBA U rpauKH, UCIIOJIB30BATh UX rpaduKH JIJIsl PEeLICHUs
YpaBHEHU;

CBOOO/IHO OTNIEPUPOBATH MOHATUSIMU: TPUTOHOMETPUIECKAsT OKPY>KHOCTb,
orpeneneHNne TPUrOHOMETPHUUECKHUX (DYHKIMI YUCIOBOTO apryMEeHTa;

UCTOIb30BaTh TpaduKku GYyHKIUHN I UCCIIEAOBAHUS MTPOLIECCOB U
3aBUCHMOCTEH MPU pEIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX PEIMETOB U pealbHON
KHU3HU, BbIpaXKaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BETUUNHAMU;

Hauajia MaTeMaTH4Ye€CKOIro aHAJIN3a:



CBOOOJTHO OIEPUPOBATH MOHATUAMU: apuPMeTHUecKass u TeoMeTpruiecKkas
nporpeccusi, 0eCKOHEYHO yObIBatoOIIasi TeOMETpUUEcKasi MPOrpeccHsi, TMHEUHBIN U
AKCIIOHEHUMAJIBHBIN pOCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh POrPECCUHU ISl PELIEHUS PEAVIbHBIX 3374 PUKJIAJHOT O
XapakTepa;

CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: OCIEA0BATENBHOCTh, CIOCOOBI 3a/1aHUs
[OCJIE10BATEIbHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE I10CJIEI0BATENBHOCTH,
HOHMMATh OCHOBBI 3apOXKJICHUSI MAaTEMAaTUYECKOr 0 aHaJIu3a KaKk aHajau3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO ONIEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIE (PYHKIINU, TOUKU
pa3psbiBa rpaduka GyHKIMH, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (DYHKIIUS, HEMPEPHIBHAS HA OTPE3KE,
NPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKIIMH JTs pEIICHHUs 3a/1a4;

CcBOOO/IHO OIEPUPOBATh MOHATUSMU: TIEPBasi U BTOpasi POU3BOIHBIE
dbyHKIIMY, KacaTenbHas K rpaduky QyHKIUY;

BBIUUCIISITH IPOU3BOJIHBIE CYMMBI, IPOU3BEEHUS, YACTHOT'O U KOMIIO3UIIUU
IBYX (YHKIIUH, 3HATh IPOU3BOJHBIE FIEMEHTAPHbBIX (PYHKIINT;

UCMOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUN CMBICI IPOU3BOAHOM 15
pelIeHus 3a1a4.

MHo:kecTBa M JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: MHOKECTBO, ONEpPALIUU HAJ
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapaT AJIs1 ONUCAHUS PEAIbHBIX
IPOIIECCOB U SIBJICHUI, IPU PEIICHUH 3a]a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOO/IHO OIEPUPOBATh MOHATUSIMU: OIIPE/IeTICHUE, TeOpeMa, ypaBHEHHE-
CJIEZICTBUE, CBOMCTBO MaTeMaTHUECKOro 00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHbBIE

YpPaBHEHUS U HEPABEHCTBA.



K xoniy oOyuenus B 11 kiaacce 00y4aromuiics MoyduT CASAYIONINe
peAMETHBIE PE3YJIbTAThI IO OTAEIBHBIM TeMaM paboyei mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTEeMAaTUYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMHU: HATYPAITHHOE U I[EI0€ YUCIIO,
MHOKECTBA HATYPAIBHBIX U LEJbIX YUCEN, UCIIOIb30BATh NPU3HAKHU AEITUMOCTH
uenbix yucen, HOJl n HOK HatypanbHbIX uncen 115 pelieHus 3a1a4, IPUMEHSTh
anroput™ EBknuaa;

CBOOOJTHO OTMEPUPOBATH MOHSATUEM OCTATKa MO MOAYJIIO, 3aIHCHIBATh
HATypAJIbHBIEC YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YUCIIO K MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUJIEKCHBIC YHCIIa B aJireOpandecKkon u
TPUTOHOMETPUUECKOU (hopMe, BBITIOIHATH apu(PMETHUECKHUE ONEpallK C HUMU U
n300pakaTh Ha KOOPJAMHATHOMN TIOCKOCTH.

YpaBHeHHUs1 1 HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HpPAIMOHAIbHbBIE, TTOKA3aTeIbHbIE U
norapuMUIECKUE HEPABEHCTBA, HAXOJIUTh UX PEUICHHUS C TTOMOIIBIO
PaBHOCUJIBHBIX I1EPEXO/I0B;

OCYHIECTBIISTh OTOOp KOPHEH NPU PEIICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJIHO OTNEPUPOBATH MOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO,
NPUMEHATH He0OX0oAuMbIe (hOPMYJIbI JJIsl PEIICHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKNX HEPABECHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: CHCTEMA i COBOKYITHOCTh YPAaBHEHU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI, HAXOJAUTDH PEIICHUS
CHCTEMBI U COBOKYITHOCTEUN pallMOHAIBHBIX, UPPALMOHATIBHBIX, IOKA3aTEIbHbBIX U

jgorapu(MUIECKUX YPAaBHEHUM U HEPABEHCTB;



penaTh pauMoOHaJIbHbIE, UPPALMOHAIBHBIE, I0KA3aTENbHBIE,
Jaorapu(pMUYECKUE U TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA,
coZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpadudecKue METOABI JJIs PELICHUS] ypaBHEHUI U HEPABEHCTB, a
TaKKe 3a71a4 C napaMeTpamus;

MOJICIIUPOBATh PEAIbHbIE CUTYAIMH Ha 3bIKE alreOpbl, COCTABIIATD
BBIPAJKEHHUS, YPAaBHEHUS], HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHUIO 3aJa4H,
UCCIIEZI0BATh TOCTPOCHHBIE MOZIENN C UCIOIb30BAHUEM allllapara aiareopsl,
MHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTar.

DOyHKUMU U TpauKu:

CTPOUTH IpaUKN KOMITO3ULIMH (PYHKIUI C TOMOIIbIO AIIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH IBYX (DYHKLINA;

CTPOUTH F€OMETpUYECKrEe 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPAMHATHOM TIIOCKOCTH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: TPpA(UKH TPUTOHOMETPUUECKHIX
dynKImi;

OPUMEHATh (QYHKIUU 1711 MOJEIMPOBAHUS U UCCIIEIOBAHMSI PEaJIbHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKoro anaiamsa:

UCIOJIb30BaTh MPOU3BOJIHYIO ISl KCCIIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HAauOOJIbIIEE U HAMMEHbIIIEEe 3HAUCHHsI (PYHKIIMU HEMPEPhIBHON Ha
OTpE3Ke;

UCITOJIB30BATh IPOU3BOAHYIO JUUI HAXOXKICHUSA HAWIYYILIETO PELICHUS B
IIPUKJIIAJHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a1a4ax, s
OIpeNieTIEHUs] CKOPOCTU U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoN win

rpaguKom;



CBOOOJIHO OIIEPHPOBATh MOHATUSIMU: TIEPBOOOpa3HAsL, ONPeAeTIEHHBIN
UHTETpaJl, HAaXOIUTh IEPBOOOPa3HBIC IITEMEHTAPHBIX (PYHKIIMNA U BEIYUCIATH
uHTerpain no ¢popmyne Hetorona-Jleitonua;

HAXOJAMTH IUIOIIA/IN TUIOCKUX PUTYyp U 00BEMBI TN C TOMOIIbIO HHTErPaia;

UMEThH MPEACTABICHUE O MATEMATUYECKOM MOJICIMPOBAHNN Ha TIpUMEpE
coctaBiieHUs MU PepeHIATbHBIX YPaBHECHUI;

pelaTh NpUKIagHbIe 33]Ja4l, B TOM YHCIIE€ COLUATbHO-I)KOHOMUYECKOT0 U

(bI/IBI/I‘ICCKOFO XapaKkTepa, CpCaACTBAMU MATCMATHYCCKOI'O aHAJIN3a.



TEMATUYECKOE INTAHUPOBAHUE

IToka3zarenbHble ypaBHEHUSA

10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabusie IIpakTnyeckue
n/n NMPOrpamMmblI Bceero oOpa3oBarejibHbIE
padoThI padoThI
pecypcbl
MHOX€eCTBO JE€HCTBUTENBHBIX YNCEIL.
MHorounensl. PaninonansHbie
1 24 1
ypaBHEHHUsI U HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX YPaBHEHUN
®yukuuu U rpaduku. CreneHHas
2 12 1
(GYHKITHS € TIETBIM TTOKa3aTelIeM
ApubdmMernyeckuii KopeHb N-oi
3 creneHu. MppauuoHaabHbIe 15 1
YpaBHEHHUS
[TokazaTenbHast GyHKIUS.
4 10 1




Jlorapudgmuueckast GyHKIUA.

5 pic by 18 1
Jlorapupmuyeckrue ypaBHEHUS
TpuronoMmerpuuecKkue BEIpaKCHUS U

6 P P P 22 1
YpaBHEHHUS

7 [TocienoBaTenbHOCTH U IIPOTPECCUU 10 1
HenpepriBHabie QyHKINH.

8 20 1
[IpousBogHas
[ToBTOpeHue, 06001IEHUE,

9 5 2
cHCTeMaTHu3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KVIACC

KosmnuecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Kontpoabusie IIpakruyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
HccnenoBanre GyHKINI C TTOMOIIBIO
1 22 1
IPOU3BOIHOMN
2 [TepBooOpazHast u uHTErpa 12 1
I'paduku TpUroHOMeTpUYECKUX
3 ¢yskuuid. TpuroHomerpuyeckue 14 1
HEpaBEHCTBA
UppanuronanbHble, TOKa3aTENbHbBIE U
4 24 1
jorapupMUIECKUE HEPAaBEHCTBA
3) Komrmnekchble yncia 10 1
6 HarypanbHbie u 11enpie uncia 10 1
Cucrembl paliMOHaIbHBIX,
7 VPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12 1
norapu(MUYECKUX YpaBHEHUN




3ajaun ¢ mapameTpamu 16 1
[ToBTOpeHue, 06001IEHUE,
16 2
cUCTEMaTHu3aIus 3HaHUM
OBIIEE KOJIMYECTBO YHACOB I10
136 10

I[TPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIBHOMN ITPOI'PAMMBbI

10 KJIACC

Kon IIpoBepsieMble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS

NpOBEpPsieMOro  OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CPeTHEro

pe3yJbTara 001ero odopa3soBaHus

1 Yucia 1 BBIYUCICHUS

11 OrnepupoBaTh MOHATHIMU: PALMOHAIIBHOE U JEHCTBUTEIBHOE

' YHCII0, OOBIKHOBEHHAS U AECATUYHAS APOOb, MPOLIEHTHI
1o BrinonHsaTes apudmernueckue onepanuu ¢ paidoHaIbHBIMU
' U JICHCTBUTEIILHBIMU YHCIIAMU

BoInonaHaTh npuOInKEHHBIE BHIYUCIICHUS, UCTIONB3YS

1.3 MpaBuUiia OKPYTJICHHUS], 1eJIaTh NPUKUKY U OLEHKY
pe3yabpTaTa BRIYUCICHUM
OnepupoBaTh MOHATUSIMU: CTEIEHD C LIEJIBIM TTOKa3aTENEM,
cTaHaapTHas (popma 3anucu AeHCTBUTENBHOIO YUCIa,

1.4 KOpPEHb HaTypaJbHOW CTENEHU; UCTIOIb30BATh MOAXO/ISIILYIO
dhopmy 3anucu TeUCTBUTEIBHBIX YUCEI JJIsl PEIIeHUs
MPAKTUYECKUX 3aJ1a4 U MPECTABIICHUS JTaHHBIX
OnepupoBaTh MOHATUSAMU: CHHYC, KOCUHYC U TAHT'€HC

15 MPOU3BOJILHOTO YIJ1a; UCIIOJIB30BATh 3aMUCh MTPOU3BOJIBLHOIO
yriia 4epe3 0OpaTHbIe TPUTOHOMETPUYECKUE (DYHKITUH

2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBath MOHSATUSMHU: TOKAECTBO, YpaBHEHUE,

2.1 HEPABEHCTBO, 1IE0€, PAllMOHAIBHOE, UPPALMOHAIBHOE

YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHNUE




2.2

2.3

Brinonuats npeoOpa3oBaHusl TPUTOHOMETPUUECKUX

BBIPAXEHUI U pelIaTh TPUTOHOMETPUUECKUE YPABHEHHUS

BrimonHaTh MpeoOpa3oBaHus MENbIX, PAIIMOHATBHBIX U
VPPALUOHAIBHBIX BBIPAXXEHUH U PEIIaTh OCHOBHBIE THUIIBI
LEJIBIX, PAMOHAIIBHBIX U UPPALMOHAIBHBIX YPABHEHUUN U

HEPABEHCTB

2.4

HpHMCHHTB YpaBHCHHA U HCPABCHCTBA IJIS PCIICHUA
MAaTCMAaTUYCCKUX 3aJa4 U 3a/ia4 U3 Pa3JInIHbIX obnacren

HAYKH U PEaJIbHOM KU3HU

2.5

MopenupoBath pealibHbI€ CUTYAIIMU Ha SI3BbIKE alNreOphl,
COCTaBJISITh BBIPAYKECHHUSI, YDABHEHUS, HEPABEHCTBA IO
YCJIOBUIO 33]1a4M, UCCJIEN0BATh TOCTPOCHHBIE MOJIEIU C

MCIOJIb30BAHUEM armapara areopbl

@OyHKIUU U rpaduKu

3.1

OnepupoBaTh MOHATHAMU: PYHKIIHS, CIOCOOBI 3a/TaHUS
(dbyHKIIUU, 00J1aCTh ONpEEICHUs U MHOXKECTBO 3HaUCHUM

bynkuuy, rpaduk GyHKIUHA, B3aUMHO OOpaTHbIe (QYHKIIMU

3.2

OnepupoBaTh MOHATUSIMU: YETHOCTh U HEUETHOCTD

byHKIMH, HYIH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA

3.3

Hcnonb3oBaTh rpaduku GyHKIMMA 715 PEeIIeHUs YpaBHEHUN

3.4

Ctpoutsb 1 ynuTaTh rpaUKu JMHEHHON QYHKIINHU,
KBaIpaTUYHOU (PYHKIMU, CTETIEHHOW (DYHKIIMH C LIETbIM

IIOKAa3aTCJICM

3.5

Hcnonb3oBaTh rpadpuku GyHKIUNA 151 UCCIIEOBAaHUS
MIPOLIECCOB M 3aBUCUMOCTEN NP PEIICHUHN 3a/1a4 U3 IPYruxX
y4eOHBIX MPEAMETOB U peaIbHON )KU3HH, BHIPAKATh

CI)OpMYJ'IaMI/I 3aBUCUMOCTHU MCKIY BCIMYNHAMHA

Hauana MaTemMaTnyeckoro aHaimsa




OHGpI/IpOBaTB IIOHATHUAMMU: ITIOCJIICAO0OBATCIIBHOCTD,

- apudmMeTHuecKas U reoMeTpruyecKast Iporpeccuu
OmnepupoBatTh MOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs

4.2 reoMeTpuvecKas Mporpeccusi, CcyMmma O€CKOHEUHO
yOBIBAOIIEH TE€OMETPUUECKON MPOTPECCUU

4.3 3agaBaTh MOCAEA0BATEILHOCTH PA3JIMUHBIMU CIIOCOOAMU
Hcnonb3oBaTh CBOMCTBA ITOCIIEIOBATEILHOCTEN U

4.4 IIPOTPECCHI JUUISL PELIEHUS PEAJIbHBIX 33/1a4 IIPUKJIATHOTO
Xapakrepa

3) MHoecTBa U JIOTHKa

- OnepupoBaTh NOHATHUSIMU: MHOXKECTBO, OTIEpaIliK Ha

' MHO>KECTBaMU

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjis

5.2 OIMMCaHUs PeajbHbIX MPOIIECCOB U SIBJICHUM, PU PEIICHUN
3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB

£ 3 OnepupoBaTh MOHATUSIMU: ONIPEALICHUE, TEOpEMA,

' CJIE/ICTBHUE, JOKA3aTEIHCTBO
11 KJIACC

Kon IIpoBepsieMble MpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUS

NMPOBEPSIeMOr0  OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMbI CpeIHEro

pe3yJjbTara 0011ero odopasoBaHus

1 Yucra v BBIYUCICHUS
OnepupoBaTh NOHATUSIMU: HATyPAIBHOE, 11€JI0€ YUCIIO;

11 KCTIOJIb30BaTh MPU3HAKHU JECIMMOCTH LEIbIX YUCET,

Pa3JI0KCHUC YUCJId HA IIPOCTBIC MHOXKUTCIIN OJIA PCIICHUA

3a1a4




1.2

1.3

OHGpI/IpOBaTB IMOHATHUCM: CTCIICHDb C pallMOHAJIbHBIM
IIOKAa3aTCICM
OHepI/IpOBaTI) IIOHATHUAMM.: HOFapH(bM qucia, ACCATUYHBIC U

HaTypajbHBIE JIOTapU(MbI

YpaBHEHNS 1 HEPABEHCTBA

2.1

[TpyMeHATh CBOMCTBA CTENEHU /JIsl IPEe0Opa30BaHuUs
BBIPAKEHUI, ONIEPUPOBATH MTOHATHUAMU: ITOKA3aTEIBHOE
YPAaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI

MTOKA3aTEIbHbIX YPABHEHUI U HEPABEHCTB

2.2

BrimonHaTh mpeodpa3oBaHus BEIPAKSHUN, COTEPKAIIIX
norapuMbl; OIEPUPOBATH OHATHSIMU: JIOTAPUPMUIECKOE
YPaBHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIbI

norapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB

2.3

HaXOI[I/ITB PCUICHUA HpOCTCﬁIHHX TPUT'OHOMCETPHYCCKUX

HEpPABEHCTB

2.4

OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEUHBIX YPABHEHUN U
€€ pEILIeHUE; UCTIONb30BATh CUCTEMY JIMHEUHBIX YPaBHEHUN

JJI pCIICHMS ITPAKTUYCCKUX 3a/1a4

2.5

Haxonuts pemenns npocTeNnx CUCTEM U COBOKYITHOCTEN

palLMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MOII@JIHpOBaTB PCAIBHBIC CUTYyallUN Ha A3BIKC aJIFe6pI>I,
COCTABJIAATH BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U
CUCTCMBI 110 YCJIOBUIO 3a1a49M, HCCIICAOBATH ITIOCTPOCHHBIC

MO/JIENIH C UCIIOJIb30BAHUEM alIapaTa ajreOpsl

3.1

@yHKIMHU U rpaduKu
OneprpoBaTh MOHITUAMHU: IEPUOJUUECKAS PYHKIIMS,
IPOMEXYTKA MOHOTOHHOCTH (PYHKIIMH, TOYKH SKCTpEMyMa

byHKIIMY, HAanOOJbIIIee M HAaNMEHbIIIee 3HAaUCHUS QYHKIIUU




3.2

Ha MPOMEXYTKE; UCTIOIB30BaTh UX AJIS UCCIIECTOBAHHS
(GyHKUIMHU, 3a1aHHOMN TpadUKOM

OneprpoBaTh MOHATUAMHU: TPAPUKHU TTOKA3aTENBHOM,
sorapuMUYECKON U TPUTOHOMETPUUYECKUX (YHKIIUIA;
n300pakaTh X Ha KOOPAMHATHOMN IJIOCKOCTU U

WCIIOJIb30BATh JJIsl PELICHUS] YPAaBHEHUN U HEPABEHCTB

3.3

N300paxkath Ha KOOPJIMHATHOM TUIOCKOCTHU TpaduKu
JUHEWHBIX YpPaBHEHUN U UCTIONB30BATh UX JIJISl PEIICHUS

CUCTEMBI JIMHEHUHBIX YPAaBHECHUN

3.4

Hcnonb3oBaThk rpadpuku GyHKIUNA 151 UCCIIEAOBAaHUS

MPOIECCOB U 3aBUCUMOCTEH U3 IPYruX yueOHBIX TUCHUIUINH

Hauana MaTemMaTndyeckoro aHaiausa

4.1

OmnepupoBath MOHATUSMU: HETIPEPbIBHAS (YHKIINA,
MPOU3BOIHAS (PYHKIIMU; UCIIOJIb30BATh TEOMETPUUECKUN U

(UBUYECKHI CMBICI POU3BOIHOM JIJIsl pelIeHus 3a1ad

4.2

HaxonuTe Mpou3BOAHbBIE DIEMEHTAPHBIX (PYHKIUH,

BBIYHCJIATH ITPOU3BOAHBIC CYMMBI, IIPOU3BCACHUA, YACTHOI'O

byHKIIHAN

4.3

Hcrnonp30BaTh MPOU3BOAHYIO JJIS1 UCCIIEIOBAHUS (DYHKITUU
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATH PE3YJIbTAThI

MCCJIEIOBAHUS K TTOCTPOCHUIO TparKoB

4.4

Hcnone3oBaTh IMPOU3BOAHYIO IJIA HAXOXKACHUA HAXMJITYUIICT O
PCUICHUA B IIPUKJIAAHBIX, B TOM YHUCJIC COUAJIBHO-

9KOHOMHMNYCCKHUX, 3aJadax

4.5

OnepupoBath NOHATUSAMHU: IEPBOOOpA3HAs U UHTETpaJl,
MOHUMATh TEOMETPUUYECKUN U PU3NIECKUIT CMBICIT

MHTETpajia




4.6

4.7

HaxonuTe nepBooOpa3HbIe 3J1EMEHTAPHBIX (DYHKIIMIMA,
BBIYMCIIATH UHTErpall 1o popmyiie Hetotona — Jleitouuia
PemaTe npuknaaHeie 3a1a4i, B TOM YUCIIE COLUAIBHO-
HKOHOMUYECKOT0 U (PU3HUECKOI0 XapaKkTepa, CpeICTBAMHU

MaTEMAaTHYCCKOI'O aHaJIn3a




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Uucna v BEIYUCIIEHUS
Panmonanbhbie uncna. OOBIKHOBEHHBIE U AECATUYHBIE APOOH,
MPOIIEHTHI, 0ECKOHEUYHBIE MEpHOIuIEcKue Apodu. Apudmernyeckue
1.1 | omepauuu ¢ pallMOHAIILHBIMU YHCIIAMH, IPEOOPa30BaHUS YUCITOBBIX
BeIpakeHuid. [Ipumenenre qpoOeit 1 MPOIEHTOB /IS PEIICHHUS
MPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU
JerictButenbHble yncaa. PanymonanbHble U HPpaLMOHAIBHBIE YUCIIA.
1o ApudmMerrnyeckue onepamuu ¢ 1eHCTBUTETbHBIMU YUCIIAMU.
' [TpubamxKEHHBIC BEIYUCIICHUS, TIPABUIa OKPYTJICHUS, TPUKUJIKA U
OILICHKA PEe3yJbTaTa BbIYUCICHUN
Crenens ¢ uensiM nokazateneM. CtanaaptHas Gopma 3anucu
13 JIEUCTBUTENBHOTO uncia. Micnonp3oBaHue moaxo et opMbl 3amicu
' JNEUCTBUTEIIBHBIX YUCEN JJISl PELIEHUS] TPAKTUYECKUX 3a7a4 U
MPEACTABIICHUS TaHHBIX
14 ApubdmMerrnyeckuii KOpeHb HATYypaJbHOU cTeneHu. JlercTBus ¢
' apuPMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEIEeHH
L5 CuHyc, KOCUHYC ¥ TAaHT'€HC YHCIIOBOTO apryMeHTa. APKCUHYC,
' APKKOCHUHYC, APKTAHT€HC YUCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIC TTPEOOPA30BAHUS
25 [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BhIpaxkeHHil. OCHOBHbBIE

TPUTOHOMETPUUYECKHE POPMYIIbI




YpaBHeHUE, KOPEHDb YpaBHEHUA. HepaBeHCTBO, pelIeHNE HEPABEHCTBA.

>3 Meto HHTEpPBAJIOB
2.4 | Pemenue nensix U IpoOHO-PANIMOHAIILHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue uppannoHanbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPABHEHHIM
’7 [IpumeHeHne ypaBHEHHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUYEeCKUX
' 3a/1a4 U 3a7a4 U3 pazIMYHbIX 00J1acTel HAYKU U peaTbHON KU3HU
3 Oynkunu u rpadpuKu
31 OyHk1us, crocoOs! 3amanus GyHkiuu. ['paduk Gynkiuu. Bzaumuo
. oOpaTHbIe PYHKITIN
OO6nactb onpeniereHus: 1 MHOXKECTBO 3HaueHu pyukiuu. Hymu
3.2 byukiuu. [IpomexxyTku 3HaKOMoCTOsTHCTBA. YETHBIE U HEYETHBIE
GbyHKIIUN
33 CrenenHas QyHKIMS C HATypalbHBIM U LIEIbIM MOKa3aTenem. Eé
' cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOpHS N-0M CTENEHU
34 TpuronoMmerpuyeckas OKpyKHOCTb, OIPEIEICHHUE
' TPUTOHOMETPUUYECKUX (PYHKIIHI YUCIOBOTO apryMeHTa
4 Hauana Mmarematudeckoro aHajinsa
11 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS TTOCIIEIOBATEIHLHOCTEH.
. MOHOTOHHBIE MOCIEN0BATEIBHOCTH
Apudmernyeckas U reoMeTpuyecKkast mporpeccuu. beckoneuno
yObIBaro1asi reoMmerpuueckas rnporpeccust. Cymma 0€CKOHEUHO
4.2 | yOwIBaromel reoMeTpudecKoil mporpeccun. @opmysa CI0KHBIX
IpOLIEHTOB. M crionb30BaHNEe IPOrPECCUM JIJISl PELLIEHUS pealbHbIX 3a/1a4
MIPUKJIAIHOTO XapaKTepa
3) MHoxecTBa U JIOTUKa




MHOk€eCTBO, OIepaly HaJl MHOKECTBaMHU. JluarpaMmmsl Jusepa —

- Benna. [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO aIllapara JJis

' OINHMCAHMSI PEATbHBIX MTPOLIECCOB U SBJICHUM, ITPU PELICHUU 3a]1a4 U3

IPYIUX y4€OHBIX NMPEAMETOB
5.2 | Ompenenenue, TeopeMa, CIEICTBHUE, I0KA3aTEIbCTBO
11 KIIACC

Kon IIpoBepsieMblil 3JIEMEHT COAEPIKAHMS
1 Uucna v BEIYUCICHUS
11 HarypansHbie u nensie uyncina. [Ipu3Haku 1€IUMOCTH LIEJIBIX YHCEI
1.2 Crenens ¢ paumoHaIbHBIM NOKa3aTeraeM. CBONCTBA CTENEHU
1.3 Jlorapudm uncna. JleciTUuHbIE U HATypadbHbIE JTOrapupMbl
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BeIpaXEHHH, COAEPKANTUX JTOTapU(MBbI
25 [IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAIIUX CTETICHHU C

' palMOHAJIbHBIM [10KA3aTeNIEM
2.3 [IprMepbl TPUTOHOMETPHUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmudeckrue ypaBHEHUS U HEPABEHCTBA
”6 CucrteMbl TUHEHHBIX ypaBHEHUN. Perienne npukiaaHbiX 3aa4 ¢

' MOMOIIBIO CUCTEMBI JINHEUHBIX YPaBHEHUI
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB

[IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELIECHUIO
2.8 MaTEeMaTUYECKUX 3a7a4 U 337a4 U3 pa3InyHbIX 00JacTel HAyKu U
peaNbHOMN KU3HU




@yHKIUU U rpaduKu

@yuknus. [lepuoanueckue Gpynkuuu. [IpomexyTku MOHOTOHHOCTH

3.1 ¢yskiun. MakcuMymbl 1 MUHUMYMBI QyHkinu. Haubonbiee u
HanMeHblllee 3HaueHHe (PYHKIIMU Ha POMEKYTKE
3.2 Tpuronomerpuyeckue QyHKIINM, UX CBONCTBA U IPpaPUKU
[TokazarenbHas u norapudmuueckas GyHKIMU, UX CBOWCTBA U
3.3
rpauku
34 Wcnonb3oBanue rpadgukoB GyHKIUNA 151 peLICHUS] YPaBHEHUH U
' JIMHEWHBIX CUCTEM
Hcnonp3zoBanue rpadukoB GYyHKIIUHN A7 UCCIIEAOBAHUS MTPOLIECCOB U
3.5 3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT IIPU PEILIEHUH 3a/1a4 U3 IPYrUX
y4€OHBIX MTPEAMETOB U PEATbHON KU3HU
4 Hauana Mmarematuueckoro anajinsa
11 HenpepoiBabie pyHKIMKU. MeTon UHTEPBAIOB /JIs PEIICHHUS
' HEPaBEHCTB
45 [IpousBoanas pyHkuuu. ['eoMmeTpuueckuii 1 GU3NUECKUIl CMBICT
' IIPOU3BOTHOU
43 [TpousBoaHbBIC dIeMEHTAPHBIX PYHKITUH. DOPMYIIBI HAXOXKACHUS
' IPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DyHKIUIA
[IpumeneHnne nporu3BOAHON K HUCCIENOBaHUIO (DYHKIIMM Ha
4.4 MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxxieHre HauOobIero u
HAaUMEHBUIEro 3HaYeHus1 PYHKIIMU Ha OTPE3Ke
[Iprmenenne MpON3BOIHON ISl HAXO0KICHUS HAWJTYUILIETO PEIICHUS B
4.5 NPUKJIAJHBIX 3a7a4ax, ISl ONPEAEICHUs CKOPOCTH MpoIlecca,
3a1aHHOTO (HOPMYIIOH WK TpaduromM
4.6 ITepBoo6pa3znas. Tabnuia mepBooOpa3HBIX




4.7

WNHurerpan, ero reomerpuueckuii U (pu3nuecKkuil cmbici. Beruncienue

uHTerpana no gpopmyne Herotona — JleiiOHuia




HNPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro

TpeOOBaHUA

IIpoBepsiembie TPeOOBAHUA K MPeIMETHBIM
pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmbl CpeHero 001ero 00pa3oBaHus

Brnagenune meTomaMu q0oKa3aTenbCTB, alTOPUTMAMHU
pelieHus 3a71a4; yMeHrue (hopMyIupoBaTh M ONEPUPOBATH
NOHATUSIMU: OTIpEJIeNIEHNE, aKCHOMa, TEOpeMa, CIIEJCTBHUE,
CBOICTBO, MMPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIHHBIC
bOopMyIMPOBKY; TPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
0o0paTHOE ¥ MTPOTUBOIIOJIOKHOE YTBEPKICHHE, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIH30BATh METO]T
MaTeMaTHYECKON MHIYKINH; IIPOBOIUTH JOKa3aTeIbHbIC
paccykJIeHUs MPHU PEUICHUH 3a/1a4, OIICHUBATh JIOTHYECKYIO
MPABUIIBHOCTD PACCYXKJICHU; YMEHUE OTIICPUPOBATH
MOHATUAMU: MHOKECTBO, ITOJIMHOKECTBO, OTICPAIIUH HAJT
MHO)KECTBaAaMH; YMEHHUE MCTIOIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN aImmapaT JJIsi OMUCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUN W TIPY PEIICHUH 3a/1a4, B TOM YUCJIC
U3 JIPYruX Y4eOHBIX MPEAMETOB; YMEHHUE ONEPUPOBATH
NOHATUAMU: Tpad, cBA3HBIN Tpad, 1epeBo, UK, Tpad Ha
TUTOCKOCTH;, YMEHHE 3a/1aBaTh U OMMHUCHIBATH TPadbl
Pa3TUYHBIME CIIOCO0AMU; MCIIONB30BaTh Tpadbl MPH

PCUICHUU 3a1a4

YMmenue OIICPpUPOBATH IIOHATHAMMU: HATYPAJIIbLHOC YHUCIIO,
EJI0C YMCII0, CTCIICHD C LEJIBIM ITOKAa3aTCIICM, KOPCHDb

HATypaJIbHOM CTENEHU, CTENEHb C PAllMOHAILHBIM




MOKa3aresieM, CTENEHb C ACUCTBUTENbHBIM MTOKA3aTeNIEM,
jgorapu(m 4uciia, CHHYC, KOCHHYC ¥ TaHT'€HC
IIPOU3BOJIBHOTI'O YUCIIA, OCTATOK MO MOAYJIIO, PAlMOHAIEHOE
YKCJI0, UPPAMOHAIBHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX,
LENbIX, PALIMOHAIBHBIX, I€UCTBUTENBHBIX YNCEN; YMEHHE
UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAMMEHBIIUIN 00IInii
JIeNIUTENb U HauMEHbIlIee 00111ee KPaTHOE, aIrOpUTM
EBKnmMaa npu pemieHny 3aay; 3HAaKOMCTBO C Pa3JINuYHbIMU
MO3ULIMOHHBIMU CUCTEMAMU CUHCIIEHUS; YMEHHE BBINOJIHATh
BBIYUCJICHUE 3HAUEHUHN U TpeoOpa30BaHUs BRIPAKEHUHN CO
CTENEeHsIMU U Jiorapudmamu, npeodpazoBaHust APOOHO-
palMOHAJIBHBIX BBIPAXKEHUI; YMEHHUE ONEPUPOBATH
MOHATUSIMU: TTOCIIEA0BATEIBHOCTD, apudMeTndecKas
IpOrpeccusi, reOMETpHUIecKas Mporpeccusi, 0ECKOHEUHO
yObIBaroIIasi reoMeTpuuecKasi MpOrpeccHsi; yMeHue 3a1aBaTh
IIOCJIEOBATENBHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYPPEHTHBIX POPMYII; YMEHHE ONEPUPOBATH MOHITUSIMHU:
KOMILUIEKCHOE YUCIIO0, CONPSAKEHHBIE KOMIUIEKCHBIE YUCIIA,
MOJYJ b M pTyMEHT KOMIUIEKCHOTO Yrcia, popMa 3amucu
KOMILJIEKCHBIX Yncen (reoMeTpuyecKas,
TPUTOHOMETPUYECKAS U alreOpandeckas); yMeTh
IPOU3BOIUTH ApU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMU
YUCIIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BaAHUS
KOMIIJIEKCHBIX YHCEN; OIEpUPOBATh NOHATHAMU: MaTpULa
2x2 u 3%3, onpeaenuTenb MaTPULbl, FEOMETPUUECKUN

CMBICJI OIIPCACIUTCIIA

YMeHue OIICPHUPOBATH MOHATUAMU: PALITUOHAJIBHBIC,
HPppadrOHAJIBHBIC, ITIOKA34aTCIbHBIC, CTCIICHHLIC,

J'IOFapI/I(I)MI/I‘ICCKI/IG, TPUTOHOMCTPHUUICCKUC YPABHCHUA U




HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIEPUPOBAThH
MOHSITUSMU: TOXIECTBO, TOKIECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUH U
HEPABEHCTB, PABHOCUJILHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE pelllaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C ITOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C MAPAMETPOM;
MIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBI JIJIsI
peleHns MaTeEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IndHbIX

o0nacTeil HayKH M peajabHOU KU3HU

YMenue onepupoBaTh MOHITHAMU: QYHKIHS, YETHOCTD
GYHKIIUA, TEPUOTUIHOCTD (PYHKITUH, OTPAHHYCHHOCTh
(GyHKIIMH, MOHOTOHHOCTB (D)YHKIIHH, SKCTPEMYM (YHKIIUH,
HauOOJbIIIEe M HANMEHbBIIIEE 3HAUCHUS QYHKIIUN Ha
MPOMEXKYTKE, HEeMpepbIBHAS (PYHKITUS, aCUMIITOTHI rpaduka
GbyHKIMH, TIepBas ¥ BTOpast MPOU3BOIHAS (YHKITUH,
reOMETPUICCKUH 1 (PU3UIECKHUI CMBICI TTPOU3BOIHOMN,
nepBooOpa3Hasi, onpeneaEHHbIH HHTETpall; yMCHHE
HAXOJUTh ACUMIITOTHI IpaduKka QYHKIMH; YMCHHE
BBIYHCIIATH POU3BOIHBIC CYMMBI, IIPOU3BEICHUS, YACTHOTO
¥ KOMTIO3UIIUU (DYHKITMI, HAXOAUTh YpaBHEHHE KacaTelIbHON
K rpaduky GyHKIINN; YMEHUE HAXOIUTh MTPOU3BOTHBIC
AJIEMEHTAPHBIX (DYHKITNI; yMEHHE UCTIOIh30BaTh
MIPOU3BOIHYIO JIJISl UCCIIEIOBaHUS (DYHKITNH, HAXOAUTh
HauOOJBIITNE M HAMMEHBIINE 3HAYCHUS QYHKIIUI, CTPOUTH
rpadyiKu MHOTOWICHOB C UCIIOJIb30BAaHUEM arapara
MaTEeMaTHYECKOTO aHaAJIN3a; MPUMEHSITh IPOU3BOTHYIO JIJIs
HaXOXKJICHUSI HAMTYYIIIErO PEeIICHNS B IPUKIIATHBIX, B TOM

YHCJIC COIUAIbHO-OKOHOMHWYCCKUX U qJI/IBI/I‘ICCKI/IX 3aJgadax,




HaXOJUTh TUIOMIAN U 00BEMBI GUTYP C TTOMOIIBIO
MHTErpajia; IpUBOJIUTh PUMEPBl MATEMAaTUYECKOTO
MOJIETMPOBAHUS C TOMOUIBIO TU(DPepeHIInATBHBIX

YPAaBHEHHMU

YMenue onepupoBaTh MOHIATUAMU: TpaPuK QYHKIINH,
oOpaTHas GyHKIHSI, KOMITO3HUIUS (DYHKITUN, TUHEHHAS
byHKUMA, KBaApaTudHas QyHKIMS, pallMOHaIbHAS (PYyHKIIUA,
CTereHHasi QyHKIUS, TPUTOHOMETpUIECKre (PyHKIINH,
oOpaTHbI€ TPUTOHOMETPUYECKHE PYHKIUH, TTOKa3aTeIbHas U
norapupmMuyeckas QyHKIUU; YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX ()YHKLHA, BBITOJIHATH PE0Opa30OBaHUS
rpadukoB (HYHKIIHIA, UCTIOIB30BATh TPAPUKHU IS U3yUCHUS
MPOIECCOB U 3aBUCUMOCTEMH, MPH PEIICHUH 3a7a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U 3aJ1a4 U3 peasIbHOM KU3HU;
BBIpaXKaTh (POpMySIaMU 3aBUCUMOCTHU MEXKIY BETUUHMHAMMU;
UCIIOJIb30BaTh CBOMCTBA U Tpaduku GYHKIUN IS perieHus
ypaBHEHUH, HEPABEHCTB U 3aJ1a4 C IMapaMeTpamu;
M300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH MHOKECTBA

pELICHNN YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pelath TeKCTOBBIE 3a/1a4l PAa3HBIX TUIIOB (B TOM
YUCJIe HA MPOLICHTHI, 10U U YaCcTH, HAa IBUKEHUE, padoTy,
CTOMMOCTH TOBapOB U yCIIYT, HAJIOTH, 3a1a4M U3 00JIacTH
yIPAaBJICHHS] TUIYHBIMHU H CEMEHHBIMU (PHHAHCAMM);
COCTABJISITh BBIPAXKEHUSI, YPABHEHHSI, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 33/1a4d, UCCIEA0BATh MOTYYEHHOE
peIlIeHNE U OIEHWBATh MPABIONOI00HOCTh PE3YIIHTATOB;
YMEHHE MOJIETTMPOBATh PEaJbHbIEC CUTYallUH HA SI3bIKE

MAaTCMAaTUKH; COCTABIIATL BBIPAKCHUA, YPABHCHUA,




HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H,
UCCIIEN0BATh IOCTPOECHHBIE MOJEIH C UCIIOIb30BAHUEM
anmnapara ajareOpbl, HHTEPIPETUPOBATH MOTYUECHHBIN

pe3yJibTar

YMeHnue onepupoBaTh MOHATUSIMU: CPETHEES
apudmeTrdecKoe, MeIMaHa, HauboJbIIee U HAUMEHbIIIEE
3HAYCHMsI, pa3Max, TUCTICPCHsl, CTAHJAPTHOE OTKJIOHECHUE
YHCIIOBOTO Habopa; yMEHHUE U3BJIeKaTh, HHTEPIIPETUPOBATH
UHPOPMAITUIO, TIPECTABICHHYIO B TabIUIaX, Ha
auarpaMMax, rpadukax, OTpaKaroIlyo CBOWCTBA PeaTbHBIX
TIPOIIECCOB U SIBJICHUI; IPEACTABIIATH HHGOPMAIIHIO C
MIOMOIIBI0 TaOJIUI] M TUarpamMmm; UCCIIeI0OBaTh
CTaTUCTUYECKUE TAHHBIC, B TOM YUCJIE C MPUMECHEHUEM
rpaduuecKuX METOAO0B M SJIEKTPOHHBIX CPEJICTB;
rpaduuecku uccienoBaTh COBMECTHBIE HAOIIOICHUS C

IMOMOIIBIO JUAI'PaMM paCCCUBAHUA U JIMHEHHOU perpeccun

YMeHue onepupoBaTh NOHATUAMU: CIyYalHBIA OIBIT U
Clly4ailHoe cOObITHE, BEPOATHOCTD CIYyYaHHOT O COOBITHS;
YMEHHE BBIUHUCIIATH BEPOSTHOCTD C UCIIOJIb30BAaHUEM
rpauuecKkux METOAO0B; MPUMEHSITh (POPMYJIbI CIOKEHUS U
YMHOXEHHSI BEPOSITHOCTEH, POPMYITy MOTHOM BEpOSITHOCTH,
dbopmyny beprymnnu, komOuHaTOpHBIE GAKTHI U (OPMYIIBL;
OLIEHUBATh BEPOSATHOCTU PEATbHBIX COOBITUI; YMEHHE
OIEpUPOBATH MOHITUSIMU: CIydaiiHasi BEJIMYMHA,
pacrpeneneHue BeposITHOCTEN, MATEMAaTUYECKOE OKUIAHUE,
JACTIEPCUS U CTAHJAPTHOE OTKJIOHEHUE CIIyYaliHON
BEJTUYMHBI, QYHKIIUU paCIpeieNIeHUs U MJIOTHOCTU

PAaBHOMCPHOI'O, IOKA3aTCJIbHOT'O U HOPMAJIBHOI'O




pacnpejielieHui; yMeHHE UCTI0JIb30BaTh CBOMCTBA
U3YYEHHBIX pACMIPENEICHUH s peleHus 3aa4;
3HAKOMCTBO C MOHATHUSIMU: 3aKOH OOJBIIUX YUCEI, METObI
BBEIOOPOYHBIX UCCIICIOBAHUI; YMEHHE PUBOAUTH PUMEPHI
MIPOSIBJICHHSI 3aKOHA OOJIBIITUX YUCE B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX; YMEHUE ONEPUPOBATH
MOHATUAMU: COUETaHUE, IEPECTAHOBKA, YUCIIO COYETAHUI,
YHCIIO IEPECTaHOBOK; OMHOM HbI0TOHA; yMeHUE TPUMEHSTh
KOMOMHATOPHBIE (AKThl U PACCYXKACHUS IJIs1 PEILICHUS
3a/1a4; OIEHUBATh BEPOSTHOCTU PEATIbHBIX COOBITHH;
COCTaBJISITh BEPOATHOCTHYIO MOJICNIb M MHTEPIPETUPOBATH

MIOJIyYEHHBIN PE3YIbTaT

YMeHue onepupoBaTh NOHATUSAMUA: TOUKA, MIPAMasi,
IJIOCKOCTB, MMPOCTPAHCTBO, OTPE30K, JIyY, BEJINUMHA YTJIA,
IUIOCKUM yTOJI, IBYTPAHHBIN Yroj, TPEXTPAHHBIN yrod,
CKpELIMBAIOLIUECS MPSIMbIE, MAPAIIIETBHOCTD U
MEPIEHIUKYJIAPHOCTD MPSAMBIX U IIIOCKOCTEN, YTOJI MEXKIY
MPSAMBIMH, YTOJ MEXKIY OPSIMOM U TIIIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10 TJIOCKOCTH,
pPacCTOSIHUE MEXAY NPSIMBIMH, PACCTOSHUE MEKTY
IJIOCKOCTSIMHM; YMEHHE UCIIOJIb30BAThH MTPU PEUICHHUH 33/1a4
M3y4YeHHbIE (DAKTHI U TEOPEMBI ITTAHUMETPUH; YMEHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
CTPOUTH MAaTEMATUYECKUE MOJIEIIA C TTIOMOIIBIO
r€OMETPUUYECKUX MOHATUN U BEJIMYHH, PELIATH CBSA3AHHBIC C

HHUMH IIPAKTHYCCKUC 3aJa49U
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMATL (QUTYPHI,

00BEM (UTYpBI, MHOT'OTPAaHHUK, TPABUIIbHBIN




MHOTOTPaHHHK, CCYCHNE MHOTOI'paHHHKA, KYO,
napajieNenurne, Mpu3Ma, mupamuaa, Gurypa u
MOBEPXHOCTH BpaIleHMsI, IIWJIUHID, KOHYC, T1ap, cdepa,
IoIaab cepsl, TUIOMIAab TOBEPXHOCTH MUPAMUJIBI,
MPU3MBI, KOHYCa, IIWIHHIPA, 00BEM KyOa, MPSIMOYTOJIHBHOTO
napaieNnenurneia, MupamMuabl, TPU3MBbI, [UIXHIPA, KOHYCA,
napa, pa3BépTKa MOBEPXHOCTH, CEUCHHS KOHYCa U
IWIMHIPA, TapauIeIbHbIe OCH WIIM OCHOBAHUIO, CEUCHUE
rapa, IIoCKOCTh, Kacaromasics cepbl, IUINHIPa, KOHYCa,
YMEHHUE CTPOUTH CEUCHNE MHOTOTPAaHHUKA, N300pakaTh
MHOTOTPaHHHUKH, GUTYPBI U TIOBEPXHOCTH BPAIICHUS, X
CCUCHHUSI, B TOM YHUCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yYMEHHUE PUMEHSITh CBOMCTBA TEOMETPUIECKUX PUTYD,
CaMOCTOSTEIILHO (POPMYIHPOBATH ONPEICTICHUS N3YIaeMbIX
¢buryp, BEIIBUTATh TUTIOTE3BI O CBOMCTBAX M MPU3HAKAX
reOMETPUIECKUX (PUTYp, 0OOCHOBBIBATH HIIM OMPOBEPTAThH
UX; YMEHHE MMPOBOJUTH KiIaccuukamuo Guryp mo
pa3IUYHBIM NMPU3HAKAM, BBITIOTHITH HEOOXOIUMBIE

JOITIOJTHHUTCIIBHBIC ITOCTPOCHUA
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YMeHnue onepupoBaTh MOHITUAMU: JTBIKECHUE B
MIPOCTPAHCTBE, MapAJIICIbHBINA MTEPEHOC, CHMMETPHS Ha
TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHUe
no1o0us, moj00HbIe (UTYPHI; YMEHHE PACIIO3HABATH
paBHBIE U MOJ00HBIE PUTYPHI, B TOM YHCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIb30BaTh TEOMETPUIECKUE
OTHONICHUS TPU PEIICHUH 3aa4; HAXOIUTh T€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, TIJI0IIA/lb, 00BEM) TIPU PEIICHUU
3a71a4 U3 JPYTuX y4eOHBIX MPEIMETOB U U3 peaTbHOU

KN3HU; YMCHHUC BbIYUCIIATh TCOMETPHUYCCKHUEC BCIIMUYNHDBI




(nnvHa, yrod, iomaab, 00bEM, TUIOIAb TOBEPXHOCTH),
WCTIOJIb3YsI U3YYCHHBIC (DOPMYJIIBI K METOJIBI, B TOM YHUCIIE:
TUTOIIA Th TTIOBEPXHOCTH TTUPAMHUIBI, IPU3MBI, KOHYCA,
WIMHPA, TUTOMIAb chephl; 00BEM Ky0a, MPSIMOYTOJILHOTO
napajrieenune/aa, MMPaMuIbl, PU3MBI, IMIHHAPA, KOHYCA,
mapa; yMeHHe HaXO/IUTh OTHOIIIEHHE 00bEMOB MOJO00HBIX

¢uryp
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YMeHune onepupoBaTh NOHATUAMU: MIPAMOYTOJIbHASI CUCTEMA
KOOpPJMHAT, BEKTOP, KOOPAUHATHI TOUKHU, KOOPIHHATHI
BEKTOpPA, CyMMa BEKTOPOB, ITPOU3BEACHUE BEKTOPA HA
YHUCIIO, PA3JI0KEHUE BEKTOPA MO 0a3uCy, CKaIsIPHOE
IIPOU3BENECHUE, BEKTOPHOE MTPOU3BENEHUE, YTOI MEXKIY
BEKTOPAMU; YMEHHE UCIIOIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJ JJI PELICHHS TEOMETPUUECKHUX 3a/1a4

U 3aJ71a4 IPYTruX Y4eOHBIX MPEIMETOB
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YMeHue BeIOupaTh MOAXOIAIIANA METO JJISl PEIICHUS
3a/1a4M; MOHUMaHWE 3HAYMMOCTH MaTeMAaTHUKH B U3YUEHUHU
MPUPOJIHBIX M OOIIECTBEHHBIX MPOIECCOB U SIBICHUM;
YMEHHUE PaClo3HABATh MPOSBIICHUE 3aKOHOB MaTEeMaTUKH B
HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHI MATEMAaTUYECKUX

OTKPBITHM POCCUMCKON U MUPOBOM MAaTeEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT CoJePKAHUS

Kon

1 Uucna u BEIYUCTICHUS

1.1 Harypanbnsie u uensie yucna. [[puzHaku 1eIMMOCTH LENbIX YUCEI

1o Parmonanbhbie uncia. OObIKHOBEHHBIE U JECATUYHBIE APOOH,
' MIPOIICHTHI, 0ECKOHEUHBIE IEPUOANIECCKUE APOOH

13 ApudmMernueckuii KOpeHb HaTypaJIbHOM cTeneHu. JleicTBus ¢
' apuMeTHIECKUMHU KOPHAMU HATYpPaJIbHOU CTETICHH

14 Crernienb ¢ uenbiM nokazarenem. CTeneHb ¢ pauoHaIbHbIM
' nokasareneM. CBOWCTBA CTENIEHH

L5 CuHyC, KOCHHYC M TAHT€HC YHUCIIOBOTO ApTYMEHTa. APKCUHYC,
' apPKKOCHHYC, apKTAaHT'€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudaabie U HATypaIbHbIC JTOTapU(MBbI

JleiicTBuTENbHBIC YKCTa. ApudMeTHUecKre orepaiuu ¢
1.7 NeNCTBUTENBHBIME unciaamMu. [IpubnuxEHHbIe BHIYUCIICHHUS, PABUIIA
OKPYTJICHHSI, MPUKHJIKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUN

1.8 [IpeobpazoBaHue BhIpAKEHUI

1.9 KomruiekcHbie yncia

2 VYpaBHEHUsI 1 HEPABEHCTBA

2.1 [{enpie 1 ApoOHO-paITMOHAIBHBIC YPABHEHUS

2.2 HpparmoHanbHbIe YpaBHEHUS

2.3 TpuronoMerpuueckue ypaBHEHHUsI

2.4 [TokazarenbHbIe U JIorapuGMUUECKUe ypaBHEHHUS

2.5 [lenbie U APOOHO-palIMOHANIBHBIC HEPABEHCTBA




2.6

HppanroHaibHble HEPAaBEHCTBA

2.7 [TokazarenbHble U JIOrapu(MHUUECKUE HEPABEHCTBA
2.8 TpuronoMerpruyecKkue HepaBeHCTBA
2.9 CucTtembl ¥ COBOKYITHOCTU YpaBHEHUI U HEPABEHCTB
2.10 ' YpaBHeHus1, HEpaBEHCTBA U CUCTEMBI C apaMeTpaMu
211  Marpuna cucTemMbl JUHEHHBIX ypaBHEHUH. ONpeeauTellb MATPULIBI
3 @OyHKIUHU U rpaduKu
OyHk1us, crocoos! 3ananus yHkiuu. ['paduk ynkiuu. Bzaumuo
3.1 oOparnbie pyHkimu. YETHbIe U HeuéTHBIEe QyHKIUU. [lepronnyeckue
byHKIIH
OObnacTh onpeaeneHrs 1 MHOKECTBO 3HaueHu ¢pyHkuu. Hynu
32 ¢bynkuuu. [IpomexxyTku 3HaKonoctTosiHCTBA. [IpomMexyTku
' MOHOTOHHOCTH (DyHKIIMK. MakCUMyMbl 1 MUHUMYMBI (DYHKITUH.
Haubonpuiee n HanMeHblIee 3HaUeHNE (QYHKITUU HA TPOMEKYTKE
33 CrenenHast yHKIMS ¢ HATypaJIbHBIM H LIETBIM MTOoKa3aTeneM. EE
' cBoricTBa u rpaduk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpudeckue QPyHKIINM, UX CBONCTBA U Tpaduku
3E [TokazarenbHas u norapupmuydeckas GyHKIMU, UX CBOWCTBA U
' rpaduku
36 Touku pa3pbiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBoiicTBa
' (byHKIIHIA, HENPEPHIBHBIX HAa OTPE3KE
3.7 ITocaemoBaTeabHOCTH, CITOCOOBI 3aJJaHUS TTOCJICIOBATEIBHOCTEH
28 Apudmernueckast u reomeTpudeckas nporpeccun. Gopmyna
' CJIOKHBIX MPOLIEHTOB
4 Hauana maremMaTnueckoro aHanusa
4.1 [TpousBoanas pyukuuu. [IpousBonHbIe AeMEHTAPHBIX PYHKIUI




[IpumeHeHue Npon3BOIHOM K UCCIEAOBAHUIO (DYHKIIUNA Ha

4.2 MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHre HanOobIIero u
HaNMEHBIIIETO 3HAYCHHS (PYHKIIMH Ha OTPE3KE

4.3 [TepBooOpaznas. Uurerpan

3) MHoxecTBa U JIOTUKa

£ 1 MHoXecTBO, onepalvy HaJl MHOXKecTBaMu. Jluarpammel Ditiepa —
' Benna

5.2 Jloruka

6 BeposTHOCTh 1 cTaTHCTHKA

6.1 OnucarenpHasi CTAaTUCTHKA

6.2 BepostHocTh

6.3 KomOunatopuka

7 ['eomerpus

7.1 @urypsl Ha IVIOCKOCTH

7.2 [IpsiMbIe U TIJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena 1 NOBEPXHOCTU BpAILICHUS

7.5 KoopauHaTel 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA
VYueOnuk «Anrebpa u Havana aHanuza 10», YaeOHuk «Anredpa u Havaga
aHanuza 11» 6a3oBoro u yrmy0onénnasiii ypoBau. Mocka «lIpocBemienue» 2024r.
METOINYECKHUE MATEPHUAJIbBI UIA YUYUTEJISA u
HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET
1.Bcs snemenTapHas MatemaTuka: CpenHss MaTeMaTHuecKasi MHTEpHET-1IKOoJIa
(http://www.bymath.net)
2.3a7a4u 10 reoMeTpUr: HHPOPMALIMOHHO-TIOMCKOBAsi CUCTEMA
(http://zadachi.mccme.ru)
3.MaremaTnka B TOMOIIb IIKOJBHUKY U CTYACHTY (TECTHI 10 MaTeMaTuke online)
(http://www.mathtest.ru)
4 Maremaruka. lIkona. bynymee. Cait yuurens marematuku A.B. [lleBkuna
(http://www.shevkin.ru)
5.Marematuueckoe oOpazoBaHue: MpoIUIoe U HacTosmee. uTepHer-Oubnmoreka
o MeToauKe npenoaaBanus matematuku (http://www.mathedu.ru/)
6.Caiit snemeHnTapHoit MmaTeMatuku Jmutpus ['yiuHa
(http://www.mathnet.spb.ru)
7.0¢unmanbubiil nHGopMaronHsid nopran EID (http://www.ege.edu.ru/)
8.0Onmumnuazsl. [napranka EI'D no MaTemaTuke: BapUaHThI, peLICHUS
(http://shpargalkaege.ru/)
9.Poccuiickasi cTpaHHIla MEKAYHAPOJHOTO MaTEMaTHUYECKOr0 KOHKypca

«Kenrypy» (http://mathkang.ru/)

10.®dectuBanp neparorndeckux uaei «OTKPBITHIA ypok» (TIpernojaBanmue
matematuku) (http://festival.1september.ru/arti cles/subjects/1)
11.Caiit Anekcanapa AnekcanapoBuya JlapuHa (MaTemMaTuKa, perneTuTop)

(http://alexlarin.net/)


http://mathkang.ru/

12.Caiit yuurens matematuku Enenst MuxaiinoBasl CaB4eHKO
(http://lesavchen.ucoz.ru/)

13.Caiit penepanpHOro MHCTUTYTA Neaarorndeckux n3mepenuit (http:/fipi.ru/)
14.Bcs MmaremaTtrka — BbICIIasi MaTEMATUKA, IPUKIIAHAS MATEMATHKA,
MaTeMaTUYECKUEe METOIbI B SKOHOMUKE, (PUHAHCOBAsi MaTeMaTHKa
(http://www.allmath.ru/)

15.Math.ru (http://www.math.ru/)



http://www.math.ru/
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