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MOSACHUTEJBHASA 3AIIKNCKA

Pabouas mporpamMma o maTemaTuke Ha ©0a30BOM ypOBHE CpEIHEro ooOIero
oOpa3oBaHMsI COCTaBJIeHa Ha OCHOBE (heaepanbHOi paboyeil mporpaMMbl CPEHETO
obmero oOpazoBaHusi TIO TpeaMeTy MareMaTuka (kKypca «AnreOpa W Hadana
MaTEeMaTHYECKOTO aHaiM3a» 0a30BOTO ypoBHs) s yuammxcs 10-11 kmaccos ¢
y4eToOM TpeOOBaHUH, perIaMeHTUPOBAHHBIX [Tpukazom MuHHCTEpCTBA
npocsemienuss PO ot 18.05.2023 Ne 371 «O06 yrBepxaeHuu ¢eaepanbHOi
00pa30BaTeNbHOM MPOTpaMMbl CPEAHET0 OOIIer0 O0pa30BaHMs» M MOJOKEHUH
®denepaqbHOTO TOCYAApPCTBEHHOTO 00pa30BAaTEIBHOTO CTaHAApTa CPEIHEro
obmero oOpazoBanus (B pen. IlpukazoB MunoOpuaykum P® ot 29.12.2014 N
1645, 0ot 31.12.2015 N 1578,or 29.06.2017 N 613, Munnpocsemenns P®D OT
24.09.2020 N 519,01 11.12.2020 N 712, ot 12.08.2022 N 732).

[Iporpamma pazpaborana ¢ ydetoMm TpeboBaHuil (penepanbHoil [Iporpammer
Bocriutanus u [Iporpammsel Bociutanusas MAOY «MuaxenepHas mkona» um. M.IO.
[upynsHuKoBa» 1. [lepmu

Peanuzanusi ~ mporpamMmbl  00ECIIEUMBAECT  OBJIAJICHUE  KJIFOYEBBIMU
KOMIIETEHIIUSIMHU, COCTABJISIONIMMU OCHOBY JIJII CaMOPa3BUTHUSLI U HEMPEPBIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOiiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y s
U3YUYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOol CTOPOHBI, (hopmupyer
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0yJaIoIUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUIsl OCBOEHUs MH(MOpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
TUCIUIUIMH. B pamkax maHHOro y4eOHOTro Kypca oOydaroiiuecsi OBJIAJCBAIOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpas (OpMYIUPYET CBOU
JTOCTIKCHHSI B MaTEMaTHICCKOM opMme.

VY4eOHbIl Kypc anreOpsl M Havajl MaTeMaTHYECKOTO0 aHallh3a 3aKJIaJlbIBacT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OHUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHJICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM JKU3HH,
MO3BOJISICT OPHCHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh WX Ul JalbHEHIIEro oOpa30BaHUS W B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
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CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHUECKOro aHalu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJICHHSI C TIOMOIIBIO MHIYKUHUU U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE W aHAIOTHI0, (OpPMHUpPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIICHUE.

B xone u3yuenus yue6HOro Kypca «Anredbpa W Hayalla MaTeMaTHYECKOTO
aHanu3a» OOyYarolIMecs IMOJY4YaroT HOBBIA OMBIT PEIICHHs NPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOCHUSI MATEMAaTUYECKUX MOJIETIEH pealbHbIX CUTYaluH,
UHTEPIPETALIMA  TOJYYEHHBIX  pELIEHWH,  3HAKOMSTCSI C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IMpPHUpPOAE, HAayKe U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 00JagaeT 3HAUYUTEIBHBIM BOCHHUTATEIbHBIM IMOTEHIIUATIOM,
KOTOpBIM peanu3yeTrcss Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIUN
(OpMHUPOBAHNIO HAYYHOIO MHMPOBO33PEHMsI, TaK U dYepe3 crneuuuky ydeOHOi
JEATEeIIbHOCTH, TpeOyromed MNpoAOKUTEIbHON KOHIICHTpAllid BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIo
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «AnredOpa M Hayajga MaTeMaTHYE€CKOro
aHaJIKM3a» BbIICJICHbI CIEAYIOLIUE COAEepKATEIbHO-METOAUYECKUE TuHuMU: «Yucna
U BbIUUCIICHU», «DyHKINU U rpa@ukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanusa», «MHo)kecTBa H JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aroTCsd Ha IPOTSDKEHHM JIBYX JIET
oOy4yeHHs Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpYyT Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMM M paznenamu. JlaHHBbIN
yueOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MaTeMaTUYECKUI aHalIu3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAIEBAIOT BCE Ooliee
HIMPOKUM MAaTEMaTHYECKUM anmnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTCs U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYCHHbIE TIPU U3YYEHUH Y4eOHOTO Kypca, AJs
pelIeHus] CaMOCTOATEIBHO CHOPMYTMPOBAHHON MaTeMaTUYECKON 3aJauM, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOAUMYECKasl JIMHUA «YUuCina M BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero olriero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensiercss (OPMUPOBAHMIO  HABBIKOB



palMoOHANbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B C€OSl MCHOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4YHcla, YMEHUE JeNaTh MNPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBA HaTypajibHbIX, LEJBbIX,
pallMOHAIBHBIX W JCHUCTBUTENBHBIX  YHUCEN  JIONOJIHAKOTCA  MHOKECTBOM
KOMIUIEKCHBIX 4Hceld. B  KakIoM M3 3THX MHOXECTB pacCMaTpPUBAIOTCSA
CBOMCTBEHHbIE €My cHeuu(pHUUECKHe 3aJadyd W ONEepaluu: ACJCHHE Hallello,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXECTBE LIEJbIX YHUCEN, OCOObIE CBOMCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHMCEN, apU(PMETUUECKUE OINEpaIM, a TAKXKE
U3BJICUCHNE KOPHSI HAaTypaJbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapss mocinenoBaTeabHOMY PACIIMPEHUIO KpYyra HCIHONb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSMH UX NMPUMEHEHUS JJIA PEIICHUs PAa3IMYHbIX 3a/1a4
(bopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U €€ poJH B
NOCTPOCHUU MOJIEIEH peaJbHOr0 MHUpa, HUIMPOKO MCIONb3YIOTCS 0000IIeHHEe U
KOHKpETH3aIHSl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOy4yeHHs Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazznene lIporpamMmbl MPEeAyCMOTPEHO PEIICHHE COOTBETCTBYHOUIMX 3aaad. B
pe3ynbraTe oOydaroluecs OBJIAJEBAIOT PA3IMUYHBIMM  METOJAMH  PELICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, T[OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
cojepkamux Mmapamerpsl. llomydeHHbIE yMEHUS IIMPOKO HCIIONB3YIOTCS IIPH
UCCIIEOBaHUM (PYHKIUH C TIOMOIIbIO MPOU3BOJHOM, MPU PELICHUH MPUKIATHBIX
3a]a4 W 3aJ]a4 Ha HaXOKJEHUE HauOOJBIIMX M HaUMEHBUINX 3HAYeHUH (PyHKUUU.
JlanHasi comepxkaTenbHas JIMHUSA BKJIIOYAET B ce0d Takke (pOpMUPOBAHHE YMEHUUN
BBINIOJIHATh ~ pacy€Tsl MO  (opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHMM, a TaKKe BBIPAXKECHUH,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuana NPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPaKTHOrO MBIIUIEHUSI OOy4YaromMXcs, (OPMHUPYIOTCS HABBIKA JEIYKTUBHBIX
paccyxJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBI MJisi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperyieTaeTcs ¢ IPYyTrMMH JIMHUSMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33aET MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JJOrapu(PMUUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB



U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JJIs pelIeHus 3afad U3 JPYIHX Y4eOHBIX
IPEIMETOB U PEAIBHON KU3HU TECHO CBS3AHO KAK C MAaTEMATUYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaXKaTh (OpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TOJy4YEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofiepKaTeIbHON JIMHUM HaIleJICH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXJIY BEJIMYMHAMU B
paznuuHON (opMme: aHaTUTHYECKOM, rpaduyeckoi u ciioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHNUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKkoro aHaiu3ay MO3BOJISIET
CYLLECTBEHHO PaCIIMPUTh KPYTI KaK MATEeMATHYECKHUX, TaAK U MPHUKJIAJHBIX 3a]ad,
JIOCTYITHBIX OOYyYarolmuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, OMpEAeNsaTb HX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUA, BBIYMCIATH IUIOMAAU (PUryp U oObEMBI TEl, HAXOAUTH CKOPOCTU WU
YCKOpEHHsI IpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENed peanbHbIX CUTyaluH,
MO3BOJIIET HAXOAWTh HAWIYYIIEE pEHIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COIIMAJIbHO-D)KOHOMUYECKUX, 3a7ja4aX. 3HAKOMCTBO C OCHOBAMH MaTE€MAaTHYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUM pPaclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyvaroluecs: y3HaIT O
BBIJJAIOIINXCS pEe3yJIbTaTaX, IMOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTenpHO-MeTOANYECKast JIMHUSA «MHOXKECTBAa U JIOTHUKa» BKIIIOYAET B
ceOsl DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE TTPEACTABICHUS IPOHU3BIBAIOT BECHh KYypPC IIKOJIBHON MAaTEMATHKU
U TIpeiaraloT Hau0oJiee YHUBEPCAJIbHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3eibl
MaTeMaTUKU M €€ TMPUIOKEHUH, OHU CBSI3bIBAIOT pa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [losTomy BaxHO 1aTh
BO3MOYKHOCTh OOy4aroIlleMycs IOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTeMaTUKH U UCIOJIb30BATh €r0 JJISl BBIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTEMaTUKUW KaK HAayKd CleAyeT MpU3HaATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPeACIEHHBIM
MpaBWJIaM  MOCTPOEHHsI  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4arolmxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.



B yuebHOM Kkypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHAIHM3a
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHHUSA, KOTOPHIE MPU3BaHbBI
CcrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluld, HCCIIEOBAHUS DSTUX MOJENeH ¢ TOMOIIBIO ammapara anreOpbl u
MaTeMaTUYeCKOTO aHalu3a, MHTEPHpEeTaluyd TOJYYCHHBIX pe3ysbTaToB. Takwue
3aJJaHus BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIBKY BeCh MaTepHal
y4e0HOro Kypca MIMPOKO MCHOJB3YETCs A PelIeHUs NPUKIAIHBIX 3amad. [lpu
pelIeHNH  peajbHBIX  MNPAaKTUYECKHX  3aJad  oOydarolmiyecs  pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCTOJb30BaTh  aHAJOTHIO, 0000MaTh H  KOHKPETU3UPOBAaTH  IMPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B MPOLIECCE U3YyUEHHUs BCEX TEM yueOHOTo Kypca «AnreOpa u Hadasna
MaTEeMaTHUYECKOTO aHATIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wu3yueHue yueOHOro Kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosEeH (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Uncno e. @opmyna CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTETrpana s HAXOXKIACHHUS TUIONIAJACH TUIOCKMX (UTYyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue geiicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPKIACHUSX, Mpejarath KPUTEPUHU IJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apIryMEHTALIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS W BBIBOJABI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pa3IMYHbIX (QopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY O0OCYX/1aeMON TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynupoBaTh pa3HOTIACHsI, CBOM BO3PAXKEHHUS,

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEeIIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHONW  pedJeKCHH KaK  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, AOTOBapUBaThCs, OOCYX JaTh MPOIECC UM pe3yJbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHS C JPYTMMHM YJE€HAMU KOMAaH]Ibl, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM paboueill mporpamMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMNEpUPOBATHh TOHATHEM: CTENEHb C IIeJIbIM MOKa3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHCIIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSAMHU Il MpeoOpa3oBaHus
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allrapaTa ajareopsbl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OINpPENETICHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHue (QyHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaduKH, HCIOJB30BATh MX TrpadUKu AJid pelIeHUus
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIIeHUH 3a/lady U3 APYruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOJIHBIEC FIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jijisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOO/IHO OMNEpUPOBaTh TMOHATUSIMHU: HATypalbHOE W LEJIO€ YMHCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJB30BAaHUEM allapara ajireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl ypaBHEHMW U  HEPaBEHCTB  Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITI0JIb30BATh MPOU3BOIHYIO JIJISl UCCIIeOBaHUS (GYHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (GopMylion uim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne n/mm HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero KonTpoabHbie IIpakTuyeckue
padoTshI padoTsbI
MHOX€ECTBO I€UCTBUTEIBHBIX YHCE. MHOTOWIEHBI.
1 PanmonanbHble ypaBHEHUs U HepaBeHCTBA. CUCTEMBI 24 1
JIMHEWHBIX YPABHEHUHN
5 Oynkiun u rpaduku. CreneHHas QyHKIUS C IETbIM 12 1
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppaunoHanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudpmuueckas pynkuus. Jlorapupmuueckue 18 1
ypaBHEHHUS
6 Tpuronomerpuyeckue BoIpa)kKeHUS U ypaBHEHUS 22 1
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 1
9 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATU3AIMS 3HAHUHA 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



11 KJIACC

KoanuecTBo 4acoB

Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Beero KoHuTposbHuble IpakTHyeckue
padoThI padoThI
HccnenoBanue GyHKIHA ¢ TOMOMIIBIO TIPOU3BOIHOMN 22 1
ITepBooOpasHast 1 HHTETpa 12
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyecKkre HepaBeHCTBA
4 HppanmonansHble, oKa3aTeNbHbBIE U Jorapudmuueckue 24 1
HEPaBEHCTBA
5) Kommiekcubie uncna 10 1
6 Harypanbnbie u nenbie yncina 10 1
7 CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX 12 1
MOKa3aTeNbHBIX U JOTapu(PMUUYECKUX YPaBHEHUN
8 3amaun ¢ mapaMeTpamMu 16
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHUI 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) MaremaTtrka. Aunrebpa © Hayajla MaTEMaTHYEeCKOTO aHau3a.
Yrinybnennsiit ypoBenb: 10 kmace: yueOHuk / A.I'.Mep3nsk, /[.A. HomupoBckuid,
B.b. Tlononckuii; mox pea. B.E. Ilogonmeckoro. — 5-¢ wu3n., crepeotur. — M.:
Benrtana-I"pad, 2020. — 368 c.: un. — (Poccuiickuii yueOHUK).

2) Matematuka. AnreOpa v Hadaja MaTeMaTHYSCKOTO aHaIM3a. YTIyOJICHHBIN
ypoBenb: 11 kmacc: yuebnmk / A.I.Mepsnsk, [[.A. Homuposckuii, B.b.

[Tomouckmii, M.C. fxup; mom pen. B.E. Ilogombckoro. — 3-e¢ wm3nm.,
crepeotuni. — M.: Benrana-I'pad, 2020. — 288 c.: un. — (Poccuiickuit
Y4COHUK).

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1) Martematuka: aireOpa ¥ Hadyajla MaTeMaTHYECKOTO aHaju3a, ICOMETpHS.
Anre0Opa W Hayana MaTeMaTUYECKOTO aHanH3a. YTIIyOJIeHHbIA ypoBeHb: 10
Kiacc: meroauueckoe mocodue / E. B. bymnko, A. I'. Mepsnsak, B. b.
[Tononckuii, M. C. Sxkup. — M. : Benrana-I'pad, 2020. — 113 c. : uin. —
(Poccuiickuii yueOHUK).

2) Maremartuka : ainreOpa W Hayaja MaTEeMaTHYeCKOTO aHaju3a,
reoMeTpusi. Aiaredpa v Hadyaja MaTEMaTUYECKOTO aHaIM3a. YTIIyOJIEHHbIH YPOBEHb
: 10 xnacc : nunaktudyeckue marepuaiiel / A. I'. Mepsnsk, B. b. Tlononckuit, E.M.
Pabunosuu, M.C. fxup. — M. : Benrana-I'pad, 2020 — 174 c. : w1 —
(Poccuiickuit yueOHUK).

3) MaremaTrka : ajreOpa M Hadaja MaTeMaTHYECKOTO aHaIW3a, TCOMETpPHS.
Anre0Opa ¥ Hayaja MaTeMaTUYECKOro aHanu3a. YTIyOJeHHbIN ypoBeHb @ 11
Kiacc : meromuueckoe mocodbuwe / E. B. bymnko, A. I'. Mep3mik, B. b.
[Tononckuii, M. C. SAkup. — M. : Benrtana-I'pad, 2020. — 74 c. : un1. —
(Poccuiickuii yueOHUK).

4) MareMatuka : anreOpa ¥ Hadalla MaTEeMaTUYECKOTO aHaN3a, I'eOMETpPHSI.
Anre0Opa ¥ Hayaja MaTeMaTHYECKOro aHajau3a. YTIyOJIeHHbIH ypoBeHb : 11
KJacc : aunaktudeckue marepuaibl / A. I'. Mepsnsk, B. b. Ilomonckuid,
E.M. PabunoBuu, M.C. Sxup. — M. : Benrana-I'pad, 2020 — 110 c. : um.
— (Poccuiickuii yueOHUK).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmoreka [JOK






