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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa M Hayala MaTEMaTUYECKOTO aHaIn3a» SBIISAETCS
OJIHUM M3 HamOoJiee 3HAYMMBIX B MpOrpaMme CpeaHero oOIero oopa3oBaHUs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0ECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
M3YYEHHs] BCEX €CTECTBEHHO-HAaYyYHbBIX KYpCOB, a C JPYroil CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBILUICHHE OOy4YarolmMXcs Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATHKHU, OOIIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTU U APYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOydaroliuecs OBJIaJeBaloT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMYIUpPYyeT CBOU
JOCTUKEHUSI B MaTeMaTH4ecKon popme.

VY4eOHbIil Kypc anreOpbl M Hayaldl MAaTEeMAaTHYECKOTO aHalM3a 3aKJIa/IbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJICHUS 3aKOHAMH (PU3HKH, XUMHUH, OHOJIOTHH,
MMOHUMAHMSI OCHOBHBIX TE€HJICHIIMI Pa3BUTUS SKOHOMUKHU U OOILIECTBEHHOMN JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIONb30BaTh UX I JajbHEMIIero oOpa3oBaHUs U B
MOBCEAHEBHOM XM3HU. B TO ke Bpems oBiazeHHe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMU aireOpbl M MaTeMaTHYECKOro aHaju3a pa3BUBAET
YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKJIEHHUS C TOMOLIBIO MHAYKUUU U PacCyXAaTh NEAYKTHUBHO, UCIOIb30BaTh
00001lIeHNEe W KOHKPETH3alHl0, a0CTparupoBaHUE M aHAJOruw, (HopMupyer
KpEaTUBHOE U KPUTUUECKOE MBIILLIICHHE.

B xone m3ydyeHus ydueOHOro kypca «AnredOpa M Hadajlla MaTeMaTHYECKOTO
aHanu3a» oOydYaronIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIaJAHBIX 3a/aad,
CaMOCTOSITEJILHOTO TIOCTPOEHUS] MaTEMaTUYECKUX MOJEJEH peajbHBbIX CUTYyalui,
UHTEpPIpETAlMd  TOJIYYEHHBIX  PEIICHUH, 3HAKOMSTCS €  IpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe M HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbI Kypc 00J1aJla€T 3HAYUTENIBHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM,
KOTOpBIM peanu3yercs Kak uepe3 Y4eOHbId Marepuas, CIoCOOCTBYIOIMI
(hOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSA, TaK U uepe3 crnenudpuky ydeOHOU
NEATEeNbHOCTH, TpeOyromeld MNpoJOKUTEIbHON  KOHIIEHTPAIlMM  BHUMAHUSA,
CaMOCTOSATEIBbHOCTH, aKKyPATHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe MeToaMKu 00ydeHHs anreOpe 1 HayajlaM MaTeEMaTHYECKOT0 aHAIn3a
JIEKUT JACATETbHOCTHBIN MIPUHIIUI 00 yUYEeHUSI.

B ctpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeEMaTHYECKOTO aHATN3a»
BBIJICJICHBI  CIIENIYIOLIUE COJEpKaTelbHO-MEeToIuueckue mauHuu: «Yucna wu
BbIUUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHaimusa», «MHoXecTBa U Joruka». Bce OCHOBHbIE
COJIepKATEJIbHO-METO/IMYECKHE JIMHUM HW3YYaloTCs Ha MPOTSHKEHUHU [JBYX JIET



o0y4eHus: Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHusi, ECTECTBEHHO JOMOIHSIS IPYT
JIpyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TeMaMU U pasjiesiamu. [laHHbIi yueOHbIH
KypC SBJISIETCS WHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSET B ce0Oe CoaepKaHue
HECKOJIbKMX MaTeMAaTHYECKUX TUCIUIUINH, TaKHX Kak anreOpa, TpPUrOHOMETpHs,
MaTeMaTUYeCKUN aHAIIN3, TEOPUSI MHOXKECTB, MaTeMaTU4YeCKas JIoruka u npyrue. [To
Mepe TOro Kak oOydaroliuecsl OBliaJieBaloT BcE€ Oosiee MMUPOKUM MaTEeMaTUYECKUM
anmapaTroM, y HHX IMOCJIEI0BATEIHLHO (OPMUPYETCS M COBEPIICHCTBYETCS YMECHUE
CTPOUTh MaTEMAaTHYECKYI0 MOJENIb pPEATbHONW CHUTYyallMH, MPUMEHSATH 3HAHWS,
MOJIYYCHHBIE TIPU M3YYCHHH Y4YeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSITEIIEHO
chOpMyITMPOBAaHHONW MaTeMaTHYECKOW 3aJadd, a 3aTeM HHTCPIPETUPOBATH CBOM
OTBET.

ConeprkaTenpHO-METOANYECKass JIMHUA «UHuCIa W BBIYUCICHHS» 3aBepIIacT
(dbopMHpOBaHUE HABBIKOB MCTIOIB30BAHMS JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOIr0 00111ero oopazoBanusi. Ha ypoBHe cpeaHero oOIero
oOpa3zoBaHus 0co00€ BHUMaHUE  yaensieTcss  (OPMUPOBAHHMIO  HABBIKOB
PaIMOHAILHBIX BBIYMCIICHUNA, BKIIOYAONINX B CE0S MCIIOJIB30BAHUE PA3IMYHBIX
dbopMm 3ammcu YuCIa, YMEHUE JejaTh NPUKHUAKY, BBIMOIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YUCJIOBBIC BBIPAXKEHUS, pabOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAaHTAaMHU. 3HAKOMBIE OOYyYaIOIIMMCS MHOXECTBA HATypalTbHBIX, IEJBIX,
palMOHAIHBIX W JACHCTBUTENIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMITJIEKCHBIX ~4YWCel. B  KaXaoM H3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIC €My CHenmupUUYECKHe 3aJadyd W Olepaluu: JCJICHHE HaIeo,
OTIEpUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IIENBIX 4YHCET, OCOOBIE CBOWCTBA
pPaIMOHANILHBIX M UPPALMOHATIBHBIX YUCEN, apuPMETHICCKUE OIepaIiiy, a TaKkKe
W3BJICUCHUE KOPHS HATypPajJbHOW CTENEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCE].
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONB3YEMBbIX YHCET W
3HAKOMCTBY C BO3MOYXHOCTSIMH WX NMPUMEHEHUS JJIS PEIICHUS Pa3IuvHbIX 3a/1ad
dbopMupyeTCsS TpeICcTaBlIeHNe O SAMHCTBE MaTEeMaTUKH KaK HayKH W €€ pOJIk B
MOCTPOCHUU MOJICNICH PEeabHOIO0 MHpA, IMHUPOKO HCIOIL3YIOTCS 0000IIeHne u
KOHKPETH3AIIHS.

Jluanst «YpaBHEHHS W HEPABEHCTBA» peaTN3yeTCs Ha TPOTSHKEHUU BCETO
o0OydyeHUsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHMs, MOCKOIBKY B KaXXIOM
pasnene lIporpaMMbl TPETyCMOTPEHO PEIICHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbrate OOydYaroImHecs: OBJIAJACBAIOT Pa3IMYHBIMH  METOJIAMH  PCIICHUS
paIMOHANILHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHCHHMH, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepkammx mapaMeTpsl. lloydeHHBIE YMEHHS IIUPOKO WCIOIB3YIOTCS TPHU
UCCIIeOBaHNH (DYHKIIMA C TTOMOIIBI0 TMPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HaXOXKJCHUE HAMOOJIBIINX W HAUMEHBITUX 3HAYCHUH (PYHKITUH.



JlanHas conepkaresibHas JUHUS BKIIIOYaeT B ceOs Takke (pOpMUPOBAHHE YMEHUI
BBINIOJIHATh  pacu€Tel 1O  QopMynaMm, MpeoOpa3oBaHUs  PaLMOHAIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKXKe BBbIPAXKEHUH,
collepKallluX CTeNneHu W Jiorapudmsl. brarogaps u3ydyeHUro aiareOpandeckoro
MaTtepHuaia IpOUCXOIUT JajbHElIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPaKTHOTO
MBIIJIEHUsT 00y4aromuxcs, GOpMHUPYIOTCS HaBBIKU JAEAYKTHUBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPABEHCTB. Anre0Opa npeniaraet 3ppeKTuBHbIE
MHCTPYMEHTBI [IJIl pEUIEHUs MNPAKTHUYECKUX U €CTECTBEHHO-HAay4HbIX 3aj1ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKH.

CopepxarenbHo-MeToANYECKass JUHUA «DyHKIUM U TpapuKu» TECHO
NeperieTaeTcs ¢ JAPYTMMH JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JaET MOCJIEI0BAaTENbHOCTh U3YUeHHUs] MaTepuaia. V3yueHue creneHHou,
MOKAa3aTeJbHOM, JTOrapu(MUUECKON 1 TPUTOHOMETPUUECKUX (QYHKLUMN, UX CBOMCTB
U rpauKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3a1ad U3 APYruX y4eOHbIX
MPEJIMETOB U PEAJIbHON XU3HU TECHO CBSA3aHO KaK ¢ MaTEMaTUYECKUM aHaJIU30M,
TaKk M C pelIeHWEeM ypaBHEHUW WU HepaBeHCTB. [Ipum »TOM OoOsblIOE BHUMaHUE
yaenserca (OPMUPOBAHUIO YMEHHUS BBIpaXaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMUA BEIUYMHAMH, MCCIEIOBaTh MOJyYEHHbIE (YHKUUHU, CTPOUTH HX
rpaduku. Matepua 3Toil coliepaTeabHOM JIMHIUU HalleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIOIINX BBIPAXKAaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B PA3TUYHON
dbopme: aHaTUTUYECKOU, Tpaduyeckoi U ciioBecHOU. Ero uzyuenue cnocoOCTByeT
Pa3BUTHIO aAJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K O0O0OOIEHHI0 U
KOHKPETHU3al1H, UCTIOIb30BaHUIO AaHAJIOTHIA.

CopnepxarenpHas nuHus «Hauyana mMareMaTnyeckoro aHajins3ay» MO3BOJISIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTHYECKHX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYaroIIMMCs, TaK KAaK y HHUX MOSBIISAETCS BO3MOKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (YHKIMM, ONpeAessiTh HUX HaAuOOJbIIMEe W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAU (QUIYyp U OOBEMBI TeN, HAXOAUTh CKOPOCTH M
YCKOpeHMsI TmpoleccoB. JlaHHas conaep)kaTeiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MaTeMaTHYECKUX MOJENed pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOUTh HAUJTy4llIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE COI[MAIBHO-
HPKOHOMMYECKHUX, 3a7adyax. 3HaKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOTO aHalIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaTIBLHO-JIOTHYECKOT0 U KPEaTUBHOTO
MBIIJIEHUsI, (OPMHUPOBAHUIO YMEHHMH pACIO3HABATh MPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HatT O BbIJAIOLINXCS
pe3ysbTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMaTUKU KaK HayKu, U o0 HuX
aBTOpax.



CopeprkatenpHO-MeTOAMYECKast TUHUS «MHOXKECTBA M JIOTHKa» BKIIOYACT B
ceOs DJIEMEHTHl TCOPUU MHOXKECTB M MaTEMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>XECTBCHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTeMaTHKU
U TpeJjaraloT HamOoJiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIONMIMI BCE pa3/eibl
MaTeMaTUKH # e¢ TPWIOKEHUN, OHM CBSI3BIBAIOT pPa3HBIE MaTEMaTHYCCKUE
TUCIUIUITMHBI M WX TPWIOKEHUS B eauHoe Ienoe. [loaTomy BakHO JaTh
BO3MOXHOCTh OOYyYalIMEMYCs TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM  SI3BIK
COBPEMECHHOW MaTEeMaTHUKH M HCIIOJIh30BATh €TO JJIsl BBIPAKCHHUS CBOMX MBICIIECH.
JlpyruM  BaKHBIM TPU3HAKOM MaTeMaTUKA KaK HAyKW CICAyeT TpHU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEIOBAHUE OIpPEeAEIEHHBIM
mpaBUjiaM  TOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
o0y4Jaromuxcs, Mo3BOJIsI€T UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Havalla MaTeMaTHYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOSHHUS MOJEIEH pealbHBIX
CUTyallui, HCCIENOBaHMUs AITHUX MOJIeJIe C TOMOINbIO afmapara anreopbl U
MaTEeMaTUYECKOTO aHajdu3a, WHTEPHpPETAINH TOJYyYEeHHBIX pe3yiIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIBIM U3 Pa3/eioB MPOTPAMMBI, TTOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca MIMPOKO HWCIOJIB3YETCS IS pElieHUs MPUKIaAHBIX 3amad. [lpu
pPEIICHUM  PEATbHBIX  MPAKTHYECKUX  3aJad  OOydYaroniuecss  pa3BUBAIOT
HaOII0/IaTeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, al0CTparupoBaThCs,
UCIONb30BaTh  aHAJIOTUI0, 0000maTh W KOHKPETU3UPOBATH  MpoOJieMy.
JlesTenbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PEMICHHUS TMPUKIATHBIX 3a1ad
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM Y4eOHOro Kypca «Anrebpa u Havana
MaTeMaTU4YECKOT0 aHaIN3ay.

Ha wu3yuenune yueOHOro Kypca «Anrebpa M Hayaja MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 Jaca B HEJIEINIO).



COIEPXAHUE OBYUEHUA
10 KVIACC

Yuciaa u BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHbIE M JACCATUYHBIE IPOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue Jpodu. [IpumeHeHue apoOed U MPOIEHTOB s
pELIEHUs IPUKIIAJIHBIX 3a1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HMU.

JlecTBuTenbHble uKcna. PauvoHanbHbIE U UppalMOHAIBHBIE YHCIA.
Apudmernyeckue  omnepanuud ¢ JIEUCTBUTENbHBIMH  4yuciaaMu.  Mojylib
JEUCTBUTENILHOTO Yucia U ero cBoiicTBa. [IpubamxEHHbIE BHIYUCICHHUS, TTpaBUiia
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJbTaTa BEIYMCICHUN.

Crenenp C 1uenbiM mnokaszareneM. bunHom Hprootona. Hcenonb3oBanue
noaxoAsuend GopMbl 3aMUCH JEUCTBUTEIBHBIX YUCEN JJIsl PEUICHUSI MPAKTUYECKUX
3a71a4 U IPEACTABICHUS JAHHBIX.

Apudmetnyeckuii KOpeHb HaTYpaIbHOM CTENEHH U €T0 CBOMCTBA.

CreneHb C palnMoOHAJIBHBIM I[IOKAa3aTeIeM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM [OKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecsiTuuHble M HaTypalibHbIC
norapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAHI'€HC YHCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXAECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUsA. PaBHOCWIIbHBIC ypaBHEHUS WU YpaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LEIbIX U APOOHO-PAIMOHANIBHBIX YPABHEHUN U
HEPABEHCTB. MHOro4jeHsl OT OJHOW NEPEMEHHOMW. JleneHue MHOrodjieHa Ha
MHOT0O4JIEH ¢ ocTaTkoM. Teopema be3y. MHOrouieHsI ¢ 1eiabiMu K03 hUIIMEHTaMU.
Teopema Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAXKEHUHN, COACPIKAIIUX CTENIEHU U KOPHH.

HNppanuonansHbie YpPaBHEHUS. OcHOBHBIE METObI pelIeHus
MPPALMOHAJIBHBIX YPABHECHUM.

[TokazatenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHUA MOKa3aTEIbHBIX

YpaBHEHUHU.
[IpeoGpa3zoBaHue BBIPAXKEHH, COAEPIKALIUX JOTAPUPMBI.
Jlorapudmuueckue ypaBHEHUS. OcHOBHBIE METOJIbI peleHus

norapu@MUYECKUX YpaBHECHUH.
OcHoBHBIE TPUTOHOMETPUUECKHUE dhopmyIbL. IIpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. PellleHne TPUrOHOMETPUUECKUX YPABHEHU .



Pemienne cucTteM IMHEWHBIX ypaBHEHWMWA. MarTpuua CHUCTEMbI JIMHEWMHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICIT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYECHUSA, MMPUMEHEHHUE ONMPENECTUTENS ISl PELICHUS CUCTEMBI
JIMHEVHBIX YypaBHEHUU. PelieHne npukiIagHbIX 3a4ad C I[OMOLIBK0 CUCTEMBI
JIMHENHBIX ypaBHEHUU. MccinenqoBanue nOCTPOCHHON MOJEIH ¢ ITIOMOLIBI0 MaTpUIL
U OIIPEIEIIUTEINIEH.

[TocTpoeHre MaTEMATUYECKUX MOJIEIIEN PEAIbHOM CHUTyallMd C MOMOIIBIO
YpaBHEHUN U HEPaBEHCTB. [IpuMeHEeHHE ypaBHEHMN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJlay U 3a7a4 U3 Pa3IMuHbIX 00JIaCTe HAYKU U peabHOM KU3HU.

DYyHKUNM U TPaPuKu

OyHKIMA, crnocoObl 3agaHus (QyHKUMU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢ynkuuit. 'padux dyHknuu. DinemeHTapHble MOpeoOpa3oBaHUs
rpaduKoB G yHKIIUH.

OO6macth ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkmum.
[TpomexyTku 3HaKonocTosiHcTBa. UETHbIE U Heu€THBIe QyHKIMU. [lepuonnueckue
¢bynkiuu. IIpoMexxyTku MOHOTOHHOCTH GYHKIMU. MakCUMyMbl U MUHUMYMBbI
¢bynkiuu. Hanbosnbliiee 1 HauMeHblllee 3HaueHUs GyHKIIMU Ha IPOMEXKYTKE.

Jlunelinasi, KBaapaThyHas U JPOOHO-IMHEWHAs (YHKIUMU. OJeMEHTapHOe
HCCIIeIOBAHUE U MIOCTPOEHUE UX TPAPUKOB.

CrenenHas QyHKIMs ¢ HATypaJibHBIM U LIEJBIM MoOKazateseM. E€ cBolicTBa u
rpaduk. CBolcTBa U rpaduK KOPHS N-OM CTETEHU KaK PyHKIUU 0OpaTHOUN cTeneHn
C HAaTypaJbHbIM MOKA3aTEIIEM.

[lokazarenbHast U JorapupmMuueckass (yHKIMH, WX CBOMCTBA M TpauUKH.
Hcnonw3oBanue rpadukoB GyHKIUH 11 peIICHUS] ypaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIUI YUCIOBOTO apryMeHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B PEANBHBIX IPOLECCAX U SBICHUSAX.
I'paduku peasibHBIX 3aBUCUMOCTEH.

HauaJsia MaTeMaTH4Y€CKOI0 aHAJIM3A

IocimeqoBaTEILHOCTH, CIIOCOOBI 3aJaHus IIOCIedOBaTedbHOCTEH. MeTton
MAaTEMAaTHYE€CKOW MHAYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE MMOCIIEI0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHMSI MAaTeMaTHYECKOTO aHaln3a Kak aHain3a OEeCKOHEYHO
MAJIBIX.

Apudmernyeckas U reoMeTpudecKkasi mporpeccun. beckoHeuHo yObIBaroiast
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYECKOn
nporpeccuu. JIMHEWMHbIA U SKCITIOHEHIMAIBbHBIN pocT. Hucno €. @opmyia CI10KHbBIX
NPOLEHTOB. VCmosb30BaHUE TMIPOrpeccur [Jisd  PELIEHUs peaibHbIX 3a7ad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHbie (yHKIMU W uX cBoicTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB QyHkuuii. CBocTBa (PYHKIMM HENpPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEIleHHs] HEpaBeHCTB. l[IpuMeHeHUe CBOWCTB HEMPEPHIBHBIX
GyHKIUN )11 pelieHus 3a1au.

[lepBas u BTOpast mpou3BoiHbIe GyHKIMHU. OnpeeneHue, TeOMETPUIECKUN U
(bu3MYECKHil CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeabHOU K rpaduky GyHKIUY.

[IpousBomHbie  sneMeHTapHbIX  QyHKumil.  [Ipou3BogHas ~ CymMBlI,
MIPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU (PYHKIIHMA.

MHoxkecTBa U JIOTHKA

MHoXecTBO, omnepalud HaJ MHOXECTBAMH U HUX CBOMCTBa. Jlmarpammsl
Oiiniepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
OMHUCAHUs PEaTbHBIX MPOIECCOB W SIBJICHWM, MpPU PEIICHUU 3ajlad U3 JPYTrux
y4€OHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIE YPABHEHUS.

11 KVIACC

Yucsia v BBIYHCTICHUSA

Harypanbubie u 1ensie yucna. [IpuMeHeHne MpU3HAKOB JIEIUMOCTU LIEIIBIX
yuces, HauOonbIuid oOmuii aenutens (namee — HOJ]) u Hammenbiee ooOiiee
kpatHoe (nanee — HOK), octaTtkoB o moaymto, anroputma EBkiauaa juist pereHus
3a/1a4 B IEJIBIX YHCIIAX.

KommniekcHbie uucna. AnreOpamyeckass ¥ TpUTOHOMeTpUueckass (OpMbI
3alUCU KOMIUIEKCHOTO 4uclia. ApupMeTHUEeCKHue OmNepaluu C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelieHrs PU3NUYEeCKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucTtema u COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CUCTEMBbI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHHM €  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOJbl pEIICHHUs] TMOKAa3aTeNbHBIX U  JOTrapuMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHUS CUCTEM M COBOKYIMHOCTEW palMOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(OMUUECKUX YPABHEHUI.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MMApaAMETPAMU.



[IprMeHeHre ypaBHEHHM, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX
3a/1a4 U 3aJ1ad U3 pazIMyHbIX 00JacTel HAYKU U pealibHOW JKU3HU, UHTEPIpETAIs
MOJYYEHHBIX PE3YJIbTATOB.

DYyHKUNM U TPaPuKu

I'paduk kommnozunuu ¢Gyukui. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB HA KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBONUCTBA U rpadUKy.

I'paduueckrie MeTonnpl pelieHUsT ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaMH.

Ucnonw3oBanue rpadukoB QYHKIUN I UCCIEIOBAHHS MPOIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEIICHUU 3aJad U3 APYrUX Y4eOHBIX
NPEAMETOB U PEATTBHOU KU3HU.

HauaJyia MaTeMaTH4YeCKOI0 aHAJIM3A

[IpumeneHue MPOU3BOJHON K MCCIEIOBAaHUIO (PYHKIIMM HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxieHre HanOoIbIIero 1 HAMMEHbIIEr0 3HAUeHUI HENPEePhIBHON
(yHKUMU HA OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKIACHHS HAWIYYIIErO PEIICHUS B
MPUKIAAHBIX 3a7ayax, s ONpPEAENEHUs CKOPOCTH W YCKOpEHHus Ipolecca,
3a1aHHOTO (hOpMYJION MU IPpadUKOM.

ITepBooOpa3Has, OCHOBHOE€ CBOWMCTBO IepBO0Opa3HbIX. I[lepBooOpa3HbIE
aneMeHTapHbIX QyHKuui. [IpaBuna Haxox1eHUs TEPBOOOPA3HBIX.

HNurerpan. ['eomeTpruueckuii CMbICT MHTETpaja. BeraucieHnue onpeaeaéHHoro
unrerpana no gpopmyie Herotona-JIeitOuuna.

[Ipumenenue uHTErpana ajsg HAXOXKACHUS IUIOMIAAEH IUIOCKUX (GUTYyp U
00BbEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsr pemenuit nuddepeHnaIbHBIX YpaBHEHUU. Martematuyeckoe
MOJICIUPOBAHUE PEAbHBIX TMPOIECCOB ¢ NOMOIIbI0  aAuddepeHImaibHbIX
YpPaBHEHUHU.



IVDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHET'O OBILEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, PEACTABICHNE O MATEMAaTHUECKUX
OCHOBax (DYHKIIMOHUPOBAHUSA PAa3IUYHBIX CTPYKTYp, SBICHHM, Mpoleayp
rpakJIaHCKOro  obmiectBa  (BBIOOPBI,  OMpPOCHI W JIPyroe), yMeHue
B3aUMOJICMCTBOBATh C COLMAIBbHBIMU WHCTUTYTAMU B COOTBETCTBUH C WX
(YHKIUSIMHA 1 HA3HAUYCHUEM;

2) IATPHOTUYECKOr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAHCKON HACHTUYHOCTH, YBAXKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTE€MaTUKH, EHHOCTHOE OTHOUICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUYECKOM LIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B APYrMX HayKaX, TEXHOJIOTHsAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE NTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoiaa, chOpMUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO IMOBEIACHHS, CBSA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKHU U AEATEIIbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYIYIIIETO;

4) 3¢TEeTHYEeCKOr0 BOCIIMTAHMS:

ACTETHYECKOE OTHOUICHHE K MHUPY, BKIIOYAsg 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aj1a4, PEUICHUH, pacCyKISHUM, BOCIPUUMUYHUBOCTH K
MAaTEMATHYECKUM acCleKTaM pa3IndHbIX BHUJI0B UCKYCCTBA;

5) pu3nuecKoro BOCIUMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MaTEMaTUYECKHWE 3HAHUS B
HMHTEpecax 3J10pOBOro U 0€301acHOro o0pa3a )KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3J0pOBbIO (3I0pPOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITUI U
OTIIbIXa, pPeryisipHas (pu3NUecKas akKTUBHOCTH), (PU3UUYECKOE COBEPILICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHOM €SI TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYIOIIOOUs, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCUOHAIBHOM  JESTEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE >KMU3HECHHBIC ILIAHBI,



FOTOBHOCTb M CHOCOOHOCTh K  MaTeMaTUYeCKOoMy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA MPOTSHKEHUUM BCEUM KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MTPAKTUYECKUX 3a]]a4 MaTeMaTUYE€CKON HAMIPABICHHOCTH;

7) 3K0JI0TrH4eCKOro0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  AKOJOTHUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COITMAJIBHO-3KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMAIBLHOMU
CpeJibl, OCO3HAHUE TJI00AIBHOTO XapaKTepa AKOJOTHYECKUX MPOoOIeM, OpUCHTAIIHS
Ha MpPUMEHEHHWE MAaTEeMaTHYECKUX 3HAHWW JJII peIIeHHS 3a7ad B 00JacTH
OKpY’Karolel cpenpl, MMIAHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeJibl;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHHE MaTeMaTUYECKON
HayKH Kak cpepbl 4eJIOBEUECKOM AESATETbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS IIUBWIM3ALIUU, OBIAJICHUE SI3bIKOM MATEeMAaTUKU M MAaTEMaTH4YEeCKOU
KyJbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

ba3oBrble 1oruyeckue qeiicTBUA:

BBIABIATh U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKU MAaTEMaTHUYECKUX
OOBEKTOB, MOHATHH, OTHOUIEHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OIpeJeNeHHs] MOHATUIM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIaccU(UKALUH,
OCHOBaHHUS JIJ1s1 0000IIEHNS M CPaBHEHMSI, KpUTEPUU IPOBOJUMOIO aHAIN3a;

BOCIPHUHUMATh,  (OPMYyIUpOBaTh U  NIPeoOpa3oBBIBATH  CYXKJCHHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJIATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJCHHUSIX M YTBEPKIACHUSAX, Npejararb KpUTEpUH IS
BBISIBJIEHUS] 3aKOHOMEPHOCTEU U MPOTUBOPEUUM;

JelaTh BBIBOABI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOUEHHUH 110 aHAJIOTUY;

IIPOBOJIMUTH CaMOCTOATENIBHO J10KA3aTEeIbCTBA MATEMAaTHUECKUX YTBEPKICHUN
(mpsiMbl€ U OT MPOTUBHOIO), BBICTPAUBATh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/IECHHS U BHIBOJIbI;

BBIOMpaTh cHoco0 pelleHus y4eOHOW 3ajnaud (CpaBHUBATh HECKOJBKO
BapUaHTOB peUIEHUs, BBIOUpATh HanboJee NOAXOAIUN C YYETOM CaMOCTOSITEIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/ibCKue AeCTBHUSA:



UCIIOIb30BaTh BOMPOCHI KaK HCCIEI0BATENbCKUN WHCTPYMEHT TIO3HAHMS,
dbopmynupoBath ~ BOOPOCHl,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpolJeMmy,
YCTaHaBJIMBaTh MCKOMOE W JaHHOEe, (hOPMUPOBATH TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MMO3UIMIO0, MHEHUE;

MPOBOJIUTh CAMOCTOSITENIbHO CIVIAHUPOBAHHBIN HSKCIEPUMEHT, UCCIIEIOBAHKE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 00bEKTa, SIBJICHHUS, MPoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SIBICHUSIMU, MPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO pPe3yiabTaTaM
MPOBEAEHHOTO  HAOJIOJIEHMs, KCCJIEJOBAHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpollecca, a TakKe BBIJBUTATh
MPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumueii:

BBISIBIIITh Ae(UIMTHI MHPOpPMAIINK, TAHHBIX, HEOOXOAUMBIX IJIi OTBETAa Ha
BOIIPOC U JIJISI PEILICHUSI 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOUHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALINIO PA3TUYHBIX BUJIOB U (hopM
MpeCTaBICHUS;

CTPYKTYypUpPOBaTh WH(OpMAINIO, MPEACTABIATh €€ B pa3lWyHbIX ¢dopmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATH HaJIEKHOCTh uHpopMaru o CaMOCTOSITEJILHO
c(hopMYyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTHBHBIE YHUBeEpCAJIbHbIEe YUeOHbIe IeliCTBUS

OoOmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUS MO XOJy pElIeHUs 3ajayu,
KOMMEHTUPOBATH MOJTYyUYCHHBIN PE3yJIbTaT;

B XOJi€ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
MpoOJeMbl, peIIaeMo 3ajadd, BBICKA3bIBaTh HJEHU, HAICJICHHBIE Ha TOMCK
pElIeHUs, COIMOCTaBIISATh CBOU CYXACHUS C CYXICHUAMHU JPYTUX YYaCTHHKOB
Juanora, oOHAapyXUBaTh Pa3IM4YUEe U CXOJICTBO MO3UIIMM, B KOPPEKTHOUN (opme
(dbopmMynHpoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YNbTATHl PEUICHUS 3a/1aud, YKCIepUMEHTa, UCCIIeIOBaHMUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MpE3eHTAIUU U OCOOCHHOCTEN ayIUTOPUHU.

PerHﬂTHBHLIe YHUBEPCAJIBbHLIC yqeﬁﬂme I[eﬁCTBHSI
CﬁMOOpFaHHSaHHﬂ:



COCTaBJIATh IUIAH, aJITOPUTM PEIIEHUs 3aJa4M, BHIOUpATh CIOCOO PEIIeHHUs C
Y4E€TOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOUM MHGPOPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

BIIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peeKCHMM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JACHCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3yJbTATOB, BIAJCTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISL Mpollecca W pe3ysbTaTa PEIICHUS
MaTeMaTH4YE€CKOM 3aa4H;

MpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH IIPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HaWJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKEHUSI pe3yJbTaToB ACSATEIbHOCTH, HAXOAUTH OLINOKY,
JIaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€TEIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboThl MpU pEeHieHUH Y4YEOHBIX 3aJay, NPUHUMATh I1eJIb COBMECTHOMU
NEATEeNbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboOThI, pacrpeneisTh
BU/JIBI pa0OT, IOrOBapUBaThCs, 00CYKIATh MPOLECC U Pe3yJIbTaT pab0Thl, 000011aTh
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (0OCyxkaeHus, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHITOIHSATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMU YiI€HAMU KOMaH/Ibl, OLICHUBATh KAU€CTBO CBOEI0 BKJIAJa
B O0mMH TPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aUMOJICCTBUS.

NPEAMETHBIE PE3YJIbTATBI

K xoniy obOyuenus B 10 kjaacce o0OyyaromMiics MOJYYUT CIEAYIOIIHE
MpeAMETHbIE PEe3yIbTaThl MO OTJENbHBIM TeMaM pabouell MporpaMmbl Y4EOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTUYeCKOr0 aHAIN3a:

Yucsia v BBIYMCTICHUS:

CBOOOJIHO OINEpPUPOBATH MOHITUSAMH: PAlMOHATIBLHOE YHUCIO0, OECKOHEUHas
nepuoandecKas JapoOb, MPOLEHThl, HPPAUUMOHATIBLHOE YHUCJIO, MHOXKECTBa
pallMOHATBHBIX U ICUCTBUTENbHBIX YUCEN, MOIYJIb AEHCTBUTEIIBHOTO YHUCIIA;

MPUMEHSITh JIpOOM U TPOLEHTHI JJIsI PELICHUs] MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEM 3HAHUM U PEATBHOM KU3HU,

MPUMEHSITh NPUOTNKEHHBIE BRIUUCICHUS, MPAaBUIa OKPYTJICHUS, IPUKUAKY U
OILICHKY pe3yJIbTaTa BhIUYMCICHUM;



CBOOOJIHO ONEpPUPOBATH TMOHSATHUEM: CTENEHb C IEJIbIM TOKa3aTelieM,
MCIIOIb30BaTh MOAXOSIIYI0 (GOPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JJISI PEIICHUs
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apu(PMETUUECKUN KOpEeHb HaTypallbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAIIMOHAIBHBIM MOKA3aTENIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMHU: JiorapudmM Uucla, JECITUYHbIE WU
HaTypaJIbHbIC JIOTapU(PMBI;

CBOOOJIHO OMEPUPOBATH MOHITUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'EHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMHU: APKCHUHYC, APKKOCUHYC U apPKTAaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIEACTBUS, PABHOCUJIbLHBIC HEPABEHCTBA;

MPUMEHSTh pa3IMYHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pallMOHANBHBIX YPAaBHEHHM, TPUMEHITh METOJ HWHTEPBAJIOB ISl PEIICHUA
HEpPABEHCTB,;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: MHOTOWIEH OT OJIHOM MEepEeMEHHOM,
MHOT'OYJIEH C LEeNbIMU KO3 dULIMeHTaMuU, KOPHU MHOTOYJICHA, IPUMEHSTh JIeJICHUE
MHOTOWI€Ha HAa MHOTOYIEH C OCTaTKkoM, TeopeMy be3y m Teopemy Buera mid
peLIeHUs 3a1aY;

CBOOOJIHO ONEpPUPOBATh TMOHSATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUI,
MaTpuIa, ONPENEIUTENIb MAaTpUlbl 2 X 2 WU €ro TEOMETPUUYECKUU CMBICIH,
WCIMOJIb30BATh CBOWMCTBA ONpPEAECHUTENss 2 X 2 Jyisi BBIYMCICHUS €r0 3HAYEHUs,
MPUMEHATh ONPEACIUTENIA JUISI PEUICHUS CUCTEMbl JIMHEHWHBIX YPaBHEHUI,
MO/JIEJIMPOBATH PEATIbHBIE CUTYyallUH C MTOMOIIBIO CUCTEMBI JTUHEUHBIX YPAaBHEHHU,
HCCIIEIOBATh IOCTPOCHHBIE MOJIEIM C TOMOIIBK0 MATpPUIl M ONPEACIUTEIIEH,
MHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YIbTAT;

UCIIONBb30BaTh CBOMCTBA JIEUCTBUUA C KOpPHSMH [JIi MPeoOpa3oBaHUs
BBIPAXKEHUU;

BBITIOJIHSTH MMPE0OPA30BAHUS YUCIOBBIX BHIPAKEHUM, COJIEPKAITUX CTEIEHHU C
palMOHANBHBIM MOKA3aTEIIEM;

HCMOJIb30BaTh CBOKCTBA norapudmMoB U1t npeoOpa3oBaHus
norapuMUYECKUX BBIPAKECHHUI;

CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUpPpaALMOHATBHBIE, TOKa3aTeJbHbIE U
norapumMuyecKkre ypaBHEHUS, HAXOUTh UX PEIICHUSI C TIOMOIILI0 PABHOCUIbHBIX
MEePEeX0A0B WIH OCYIIECTBIISASI IPOBEPKY KOPHEN;



MIPUMEHSITh OCHOBHBIE TPUTOHOMETpHUUECKUE (POPMYJIIBI I MPeoOpa3z0BaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUN;

CBOOOJIHO OMEPUPOBATh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
MPUMEHSTh  HEOO0XOauMble  (QOpMYJIbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUN;

MOJIETUPOBATh pealibHble CUTYallUM Ha S3bIKE alreOpbl, COCTaBIATH
BBIpa)KCHUSI, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlauyd, HUCCIEI0BATh
MMOCTPOCHHBIE MOJIENIU C UCTIOJIB30BaHUEM anmnapara anreOphl.

DYyHKUNH U TPAPUKH:

CBOOOJHO ONEpPUPOBATH MOHATHAMU: (PYHKIUS, CIOCOOBI 3alaHus (PYHKIUH,
B3aUMHO oOOpaTHble (PyHKUIMH, KoMmmo3ulus QyHKuu, rpadux GyHKIUH,
BBITIOJIHSITH 3JIEMEHTapHbIE TPe0oOpa3zoBaHus IPaPUKOB PyHKIIHIA;

CBOOOJIHO OINEPUPOBATH MOHATHUSIMU: OOJACTh OMNPEAETICHUS U MHOMXECTBO
3HaYeHUH QYHKIUU, HYJIH QYHKIHUH, TPOMEXKYTKH 3HaKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpPUPOBATH TMOHATUSIMU: YETHBIE U HEYETHBIE (DYyHKIUU,
nepuoandecKkue GyHKIHUH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMbl (DYHKIMK, HauWOoJsblliee M HaUMEHbIIEe 3HaueHHe (YYHKIMU Ha
MIPOMEXKYTKE;

CBOOOJIHO OINEpPUPOBAThH MOHATUSIMHU: CTENEHHAs] (DYHKIUS C HATYpPaIbHBIM U
LEeNbIM TOoKa3aresieM, IpaduK CTENeHHOM (PYHKIMU C HATypajdbHbIM M LEJbIM
nokaszareseM, rpauk KOpHS n-oil cTeneHu Kak (DYHKIIMU OOpaTHOM CTENEeHH ¢
HaTypaJIbHBIM TOKa3aTeNieM;

OMepUpoOBaTh MOHSATUAMU: JIMHEWHAs, KBaJpaTU4yHas W APOOHO-IMHEIHas
(yHKIMU, BBITOJHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOEHUE UX IPAPUKOB,;

CBOOOJIHO ONEpPUPOBATh MOHSATHUAMU: TOKa3aTelbHas W JiorapupmMuueckas
(yHKIIMU, WX CBOMCTBA M TpaduKH, UCIOJB30BATh UX Tpauku sl perieHus
YpaBHEHUH;

CBOOOJIHO OMNEPUPOBATh MOHSATUSAMH: TPUTOHOMETPUUYECKAs OKPYKHOCTbD,
onpeiesieHe TPUTOHOMETPUYECKUX (PYHKIIMM YUCITIOBOTO apryMEHTa;

UCIONb30BaTh rpadukd (YHKIUNA JJIsI  HCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a7a4 U3 JPYTruxX YUeOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpAXKaTh (GOpMYJIaMH 3aBUCUMOCTH MEXK]1y BETUUNHAMU;

Hauana MmaTeMaTnyeckoro anajausa:

CBOOOJIHO OMEPUPOBATH MOHATUSAMH: apudMeTHUecKas U TeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaroilasi reoMeTpuyecKasi Iporpeccus, JUHEUHbIA 1
AKCMOHEHIMATBHBIN POCT, (hOPMYJIa CIOXKHBIX TPOIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

WCIIOIb30BaTh MPOTPECCUM ISl PEIIEHUs] pealbHBIX 3aJay MPUKIAJTHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUAMMU: MTOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHMS
MOCJIe0BAaTEIbHOCTEN, MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIE0BATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXAEHUS MAaTeMaTUYECKOro aHajlM3a KakK aHaiau3a
OCCKOHEYHO MAJIbIX;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIE (PYHKIINH, TOUKU pa3pbIBa
rpaduka GyHKINHU, aCUMIITOTHI Tpaduka QyHKINU;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTPE3KE,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JIJIsl pEIIECHUs 3a/1aY;

CBOOOJIHO OIEpUPOBATHh MOHSITUSIMU: TIepBasi U BTOpasi MPOU3BOJHbBIC
(byHKIMH, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh TPOU3BOIHBIE CYMMBI, MPOU3BEJICHHS], YACTHOTO U KOMIO3UIIUH
IBYX (YHKIIM, 3HaTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIUHA;

UCIIOIb30BaTh T€OMETPUUECKUNH U (PU3UYECKHM CMBICT MPOU3BOJHON IS
pelieHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBATh  MOHATHSAMHU: MHOXECTBO, OIEpaluu  Haj
MHOXECTBaMU;

HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJisi OMUCaHUs pPeallbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a7]a4 U3 IPYTUX y4eOHBIX IPEAMETOB;

CBOOOJHO OIEpPUPOBATh MOHATUSAMM: OIpEICICHHE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, 10KA3ATENbCTBO, PABHOCUIIbHBIE
ypaBHEHHUS U1 HEPABEHCTBA.

K koHnmy oOywyenuss B 11 kjacce oOydaromiuiicss MOJIYYUT CIETYIOIINE
MpeAMETHbIE PEe3YyIbTaThl MO OTJENbHBIM TeMaM paboueld MporpaMMmbl Y4EOHOTO
Kypca «Anre0pa U Hadajla MaTEMaTUYECKOTO aHAIN3ay:

Yucsia v BBIYUCTICHUS:

CBOOOTHO ONEPUPOBATH MOHATUAMU: HATYPAIBHOE U LEJI0E YUCII0, MHOXKECTBA
HaTypaJIbHBIX U IEJIBIX YHCEJI, UCIOIb30BaTh MPU3HAKHU JCIUMOCTH LIEJIBIX YUCET,
HOJl m HOK HatypanbHbBIX 4YMCeN IS PEUICHUs 3a]ad, MPUMEHATH alITOPUTM
EBxiupa;

CBOOOJHO ONEpPUPOBATH MOHATUEM OCTaTKa MO MOAYJI0, 3alKUChIBATH
HaTypaJIbHbIC YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YHClia B alredOpanvyeckoud u
TPUTOHOMETPUUECKON (PopmMe, BHITOITHATh apu(PMETHUECKUE ONEpaIlu C HUMH U
M300pakaTh HA KOOPJAMHATHOMN TUIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJHO OMNEpUPOBaTh MOHATHUAMH: HPPALMOHAIbHBIE, IMOKA3aTeJbHbIE U
Jorapu(MUYECKHe HEPaBEHCTBA, HAXOJUTh MX PEIIEHHS C [OMOUIBIO
PaBHOCUJIBHBIX [IEPEXO/I0B;

OCYLIECTBJISAITh OTOOpP KOPHEM TpU PpEIIEHWH TPUTOHOMETPHUECKOTO
ypaBHEHUS,

CBOOOJHO OIEpUPOBATh MOHITUEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXonumble  (OPMYJbl i PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYITHOCTEU PALMOHAJIBHBIX, UPPALMOHAIBHBIX, II0KA3aTECIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

perarthb paLMOHAIBHEIE, UppalMOHAJIbHEIE, [I0Ka3aTeJIbHBIE,
JorapupMUyYeCKue U  TPUTOHOMETPUYECKHE YpPaBHEHUST U  HEPaBEHCTBA,
coaepKale MOAYJIU U I1apaMeTpsl;

NPUMEHSATH TpadUuecKre METOAbI ISl PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 ¢ napameTpamu;

MOJICJIUPOBAaTh peajbHble CHUTyallMM Ha A3BIKE alreOpbl, COCTAaBIATh
BBIPQ)KECHUSA, YPAaBHEHMs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3a1auy,
UCCJIEeI0BAaTh IOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM almapara anreopsl,
MHTEPIPETUPOBATH IIOJYYEHHBIN PE3yJIbTaT.

DYyHKUNH U TPAPUKH:

CTpPOUTh TpaUKU KOMMO3UIMH (QYHKIUH C TOMOIIBI 3JIEMEHTApHOTO
HCCJIEI0BAHNS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH F€OMETpUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: TpaUKH TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKUUU I MOJEIUMPOBAHUS M HCCIEAOBAHMS PEalbHBIX
IIPOLECCOB.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A:

UCII0JIb30BaTh MPOU3BOAHYIO JUJIS MCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaHOOJbIlIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMN HENPEPBIBHOW Ha
OTpE3KE;

UCIIOJIb30BATh IIPOU3BOAHYIO [l HAXOXICHUSA HAWIY4lIero peLICHUs B
[PUKJIAAHBIX, B TOM YUCJIE COLMAIIbHO-DKOHOMUYECKUX, 3a1a4ax, 1Sl OIPEACIICHUS
CKOPOCTH M YCKOpPEHHUS MpoIiecca, 3aJaHHOro (opMyson Wi rpadukoMm;



CBOOOJIHO  ONEPUPOBATH MOHATUAMH: TEepBOOOpa3Has, OMNpPeaACIEHHBIN
WHTErpaji, HaXOAUTh IEpPBOOOpPA3HbIE 3JIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH
unrerpan no popmysne Hetotona-JIeibuuna;

HaXOJIUTh TIIOMIAU TIIOCKUX (PUTYp U 0OBEMBI TEJT C MOMOIILI0 UHTETpaa;

MMETh NPEACTaBIECHHE O MATEMAaTHYECKOM MOJEIMPOBAHUM HA TPUMEPE
cocTaBieHus TuddhepeHnalIbHbIX YPaBHEHUH;

pemaTth NpUKIaJHbIE 3aJa4d, B TOM YHUCJE COLMAIBHO-)KOHOMHYECKOTO M
(u3MYecKoro xapakrepa, CpeICTBaMU MaTeMAaTHYECKOIO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3jeioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrponbrivie | IMpakrisieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHO0%€eCTBO NEHCTBUTEIBHBIX YHCEIL.
1 MHuorousnensl. PanioHanpHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHENHBIX
YpaBHEHUH
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 1
LIEJIBIM TIOKa3aTeNeM
3 Apudmernueckuii KOpeHb N-0i CTENEHH. 15 1
HppauunonanbHble ypaBHEHUS
4 [ToxazatenbHast Qpynkuus. [ToxazaTenbHbIe 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 1
Jlorapudmudeckne ypaBHEHUS
6 TpuronomeTpuueckue BbIpaXKEHUs U ” |
ypaBHEHUs
IlocnenoBaTenbHOCTU U IIPOrPECCUU 10 1
HenpepsiBubie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3AIIUS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrponbrivie | IMpakrisieckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| HccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
IIPOU3BOIHOM
2 [TepBooOpa3Has U HHTETpa 12 1
3 I'paduxy TPUrOHOMETPUUECKUX (HYHKIIUH. 14 1
Tpuronomerpruyeckue HEpaBEHCTBA
4 HppannoHaisHble, TOKa3aTeNbHbIE U 24 1
norapu(pMUUECKue HEPaBEHCTBA
KommnekcHele yncna 10 1
HarypaneHble u 1iensle uncna 10 1
CucteMbl pallioHABHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUH
8 3azaqu ¢ napameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTHU3AIIUS 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Marematuka: anredpa v Hadajla MAaTEMaTUYECKOT0 aHaIN3a, TeOMETPHSL.
Anre0pa 1 Hayana MaTeMaTUYeCKOro aHanausa (B 2 yactsx), 10 kimacc/ Yactp 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosud A.I'. u gpyrue; noa
penakiueit Mopakosuya A.I'., O611€CTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«1100 MHEMO3HNHA»

* MaTtematuka: anredpa v Hauajla MaTeMaTUYECKOI0 aHAJIN3a, TEOMETPHUSL.
AnreOpa 1 Hauajla MaTeMaTU4ecKoro ananusa (B 2 yactsax), 11 knmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosud A.I'. u gpyrue; noju
penakiueit Mopakosuya A.I'., O611€CTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO

«10Il MHEMO3HNHA»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA
1. Mopakosuu A.I'. Tynbuunckas E.E. Anre6pa u nayana ananu3za. 10-11 xnacc.:
Kontponbabie paboThl A 0011e00pa3oBar. yupexaeHuii.-M.: MHemo3uHa.

2. Mopakosuu. A.I'. Anrebpa u Hadana ananuza. 10 —11 k1. Metoauueckoe
noco6ue ais yuurens. — M.: MHemo3uHa.

3. MaremaTuKa: eKeMECIUYHbIN HAYYHO-METOIMYECKHM KypHaI U31aTEIbCTBA

«IlepBoe ceHTaOps»



HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

HNHTEepHET-pECYpPCHI: JJIEKTPOHHEBIE 00pa30BaTeIbHBIC PECYPCHI U3 €IUHON
KoJuIeKIuM IUdpoBbIX o0pa3zoBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/), karanora dexepanbHOro IeHTpa UHHOPMALIMOHHO-
obpazoBatenbHbIX pecypcoB (http://fcior.edu.ru/): madopmarnonssie,

3JIEKTPOHHBIE YIIPAKHEHHS, MYJbTUMEINA PECYPCHI, STIEKTPOHHBIE TECTHI
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