MBOY "Cpeansisi o6uieodpaszoparesbHas mkojaa Ne7 r.Momkap-On1"

«PACCMOTPEHO» «COT'JTACOBAHO» / «YTBEPXIAIO»
Ha 3acegdHuu LLIMO yuureneit Ha 3aceZaHHH MeToaHYeckorg ' JIMPEKTOP: KOk
matemaruku, pusmku, MKT COBETA LUKOJIbI ; P¥ys] = Ky6puna H.B.
, Muponosa T.C. 71774(@[7 3eikoBa E.B. Hpﬁké’z.,\('n" 30.08.2023 Ne 92
npotékos ot 30.08.2023 Nel NpPOTOKOJI 07730.08.2023 Nel ‘
PABOYASA ITPOTPAMMA

(ID 3797450)

yueOHOro npeaMera «Ajaredpa u Ha4ajaa MATEeMaTHYECKOT0 AaHAIU3A.
Yriay0aeHHbI YPOBEHb

uist ooyvatromuxcs 10 — 11 kmaccoB

Homxap-Oa 2023



HOACHUTEJBHASA 3AIIMCKA

VYyeOHbIll Kypc «Anredpa M Hayaia MaTeMaTHYECKOrO aHajIu3ay SBIISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro ooiiero odopazoBaHus,
MOCKOJIbKY, C OZHOW CTOpPOHBI, OH OOeCleYyrMBaeT MHCTPYMEHTaJIbHYI0 0a3y s
U3Y4YEHHS] BCEX €CTECTBEHHO-HAYyYHbBIX KYpCOB, a C APYroi CTOPOHBI, (hOPMHUPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0Y4YaIoIIMXCs Ha YPOBHE, HEOOXOUMOM
JUIL OCBOEHUSI UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca O0OydYaromiuecsi OBJIaJI€BAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMYyIUpYyeT CBOU
JOCTHXKEHHUS B MaTeMaTH4ecKoi opme.

VY4eOHblii Kypc aireOpbl U HayaJll MaTeMaTHYECKOI'0 aHaliMu3a 3aKJaJbIBaeT
OCHOBY JJii YCIIEHIIHOT'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MOHMMaHUSI OCHOBHBIX TEHJICHIINI Pa3BUTHSI SKOHOMHKH U OOIIECTBEHHON YKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJb30BaTh UX JJIs JajbHEWIIEro obpa3oBaHUS U B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi oBnajieHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOrMMHU KOHCTPYKLMSIMHU ajreOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBaTh
YTBEPXKICHUSA C MOMOIIBI0O MHAYKIMUA M PacCyXaaThb AETyKTUBHO, UCIOIb30BATh
00001lIeHHEe W KOHKPETH3alHI0, a0CTparupoBaHUE M aHAJOrUI0, (OPMHUPYET
KpPEaTHUBHOE ¥ KPUTUYECKOE MBIIIIJICHUE.

B xoxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTHYe€CKOrO
aHanM3a» OOyYarOIIMECs IMOJYYaroT HOBBIM OIBIT PEIICHHS NPHUKIAJHBIX 3a/ad,
CaMOCTOSITEIILHOTO TIOCTPOEHUS] MaTEMaTUYECKUX MOJIEIE peajbHbIX CHUTYyalui,
MHTEPIpPETAllMd  TOJNYYCHHBIX  pEIICHHWH, 3HAKOMSITCS C  MpUMepaMu
MaTeMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIJIAIOLIUMUCS MATEMAaTUYECKUMU OTKPBITUSAMHU U UX aBTOPaMU.

VY4eOHbIll Kypc 00JaJaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTEHIIHAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbI MmaTepuall, CHOCOOCTBYIOLIUMN
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 crenuduky ydeOHOM
JESITENbHOCTH, TpeOyIoulell MPOJOIKUTEIbHOM  KOHIICHTPAlMd  BHHUMAaHUS,
CaMOCTOSITETIbHOCTH, ~AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHusi anreOpe W HadallaM MaTeMaTHYeCKOTO
aHaJIM3a JISKUT JAeSATENbHOCTHBIN NPUHLIMI O0y4YEHUS.

B crpykType yuebHOro Kkypca «AnreOpa M Hayala MaTeMaTHYECKOroO
aHaIKM3a» BBIJICTICHBI CIENYIOUIME COAEpKATEIbHO-METOUYECKUe TuHUn: «Yucna
U BBIUUCIEHUS», «DyHKIIUU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOANYECKHE JIMHUA W3YYaloTCS Ha TPOTSDKCHWU JABYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYT Opyra U MOCTENEHHO HACHIIIAsCh HOBBIMH T€MaMu U paszaenamu. JlaHHBIN
yu4eOHBIH KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKOIBKY OOBEAMHSET B cebe
COJlep)KaHUE HECKOJIBKMX MaTEeMaTHYeCKHX IUCIMIUINH, TAaKUX Kak anredpa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
goruka u gpyrue. Ilo mepe Toro kak oOydwarouigecs OBJIaJE€BaIOT BCcE Oolee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (GopMHUpYyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIlUH, IPUMEHSATh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHUH Y4eOHOTO Kypca, JJIs
PEIIeHUsI CaMOCTOSITENTFHO C(HOPMYITMPOBAHHON MAaTeMaTUIECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenpbHO-MeTOMMYEeCKass TUHUS «Uucia W BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOIO 00111eT0 00pa3zoBanus. Ha ypoBHe cpenHero oo1iero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIUMCICHHA, BKIIOYAIONIMX B CeOsl MCIOJIB30BAaHUE Pa3TUIHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIMKEHHBIC
BBIUMCIICHHS, OIEHUBATh UYWCIIOBBIC BBIPAKCHHS, pabOTaTh ¢ MAaTEeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBAa HATypPaIbHBIX, IIETBIX,
pallMOHAIBHBIX U JICUCTBUTENBHBIX  YUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM w©3 3TUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My creuupuyecKkne 3aJaddl W Olepaluu: JeNeHHe Haleo,
ONEPUPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIETBIX 4YHCEN, OCOOble CBOWCTBA
PaIMOHANIBHBIX M UPPAIMOHATIBHBIX YKCEN, apU(PMETHIECKUE OMEepaIiu, a TaKkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
brnaromapsi mocieqoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHHS ISl PEIICHUS Pa3INYHbIX 3a7ad
(dopMupyeTcsi NpeACTaBI€HNE O €IUHCTBE MATEeMAaTUKU KaK HayKHd U €€ pojiH B
MIOCTPOCHUU MOJIENEeH PEeallbHOT0 MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIIHsI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaTM3yeTCs Ha TPOTSHKCHUU BCETO
oOy4eHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydJarolIuecs OBIAJCBAIOT PAa3IMYHBIMH METOJAMH  PEIICHUS
palMOHANTBHBIX, HPPAIMOHAIBHBIX, TIOKAa3aTENbHBIX, JOTapUPMHUECKUX U
TPUTOHOMETPUYECKUX YPAaBHCHUM, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
colepkammx mapamerpel. [lodydeHHBIE yMEHHS IIHMPOKO HCHOIB3YIOTCS MPHU



UCCleIoBaHUU (QYHKIMA C TTOMOUIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 33724 Ha HaXOXKJEHUE HAMOOIbIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi comepkarenbHas JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUpPOBAHHE YMEHUMN
BBIOJHATE  pacu€rel 10  (QopMmynaMm, mpeoOpa3oBaHHUs  palUOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TakKe BBIPAKCHUH,
collepKallluX cTerneHu W Jiorapudmbel. braromaps u3zydeHuio anredpanyueckoro
Marepuaga [OPOUCXOAUT  JajlbHEWIee  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUSI O0ydYaromuxcsi, (POPMUPYIOTCS HABBIKU JEAYKTHUBHBIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEH B BUJE PABEHCTB U HEpaBEHCTB. Auredpa
npennaraet S(QEKTUBHBIE WHCTPYMEHTHI JJIS PEHICHUS TPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAJIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTHU Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKkass JuHUA «DyHKUMU H TpaduKu» TECHO
NeperieTaeTcs ¢ JPYrUMHU JIMHUSMH Y4€0HOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTENbHOCTh N3YUEHUSI MaTepuaia. M3yueHue CTerneHHou,
MO0Ka3aTeNbHOM, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCIOIb30BaHUE (DYHKIMM ISl pelIeHUs 3a/ad U3 JAPYTUX y4eOHbIX
OPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oomblioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXIY
pPa3NIUYHBIMA BETUYMHAMH, HCCIEIOBaTh TMOJYyYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JTMHUU HAlIEJICH HAa Pa3BUTUE YMEHUU
Y HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIUYUHAMHU B
paziuuHor ¢dopme: aHaATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero miyuenwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHHUIO AHATIOTHIA.

CopepxxarenbHasi nuHusa «Hauana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MAaTeMaTUYECKUX, TaK W NPUKIAJHBIX 3a/1ad,
JOCTYITHBIX OOYYaronMMcs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
yCKOpeHus TmpoleccoB. JlaHHas copepkaTenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMSI MAaT€MAaTHYECKHX MOJEIEH pealbHbIX CHTYyalui,
NO3BOJISIET HAaXOAUTh HAWJIydllee pElIeHHEe B MPUKIAAHBIX, B TOM YHUCIE
COLIMAIbHO-D)KOHOMUYECKUX, 3a7adaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOT O
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHWI pAaCIO3HABATH IPOSBIICHHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecss y3HaKT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOTYYEHHBIX B XOJAC Pa3BUTHUS MaTeMaTHUKUA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeaJiararoT HanboJiee YHHBEPCAIbHBIA SI3BIK, OOBEAMHSIONIMA BCE pa3Jeiibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHUM U CIEJOBAHUE OMNpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
NPUCYTCTBYIOT OCHOBBI MaTeMaTHYEeCKOI'0 MOJICITUPOBAHUS, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BIUIETEHBI B KQXK/IbII U3 Pa3ie]oB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUHM  pEalbHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh ©W  KOHKPETH3UPOBaTh  IPOOJIEeMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaja
MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuzay» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Pannonanbubie ynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOU, MPOLIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omepalMu ¢ JIGUCTBUTENBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ uenbiM mnokaszareneM. buHoMm Hsrorona. Hcenonbe3oBaHue
noaxosien popMbl 3aMucu TEUCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudgm uymcma. CpoiictBa jorapudma. JlecaTuaHbIe W HATypaIbHBIC
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXKIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHMSI M ypaBHEHHUs-cliencTBUsA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOTrO4YJI€H ¢ ocTrarkoM. Teopema be3dy. MHorowieHsl C  LEIBIMU
kodpdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI peleHns
UPPALMOHAIBHBIX YPABHEHHIA.

IToka3arenbHble ypaBHEHHUs. OCHOBHBIE METO/Bl PEIICHHs I1OKA3aTEIbHBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXeHUH, COAEPKALIUX JIOrapu(OMBbI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMs
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JIMHENHBIX ypaBHEHUH. Marpuua CUCTEMbI JIMHEUHBIX
ypaBHeHH. Ornpenaenurens MaTpulbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. lccienoBaHue IIOCTPOEHHOW MOZAEIU C
MOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3a/ady W3 Pa3IuyHbIX 00JlacTeld HayKu M peaibHOU
KU3HU.

DOyHKUUM U rpaduku

@yHkus, crnocoObl 3aaHus (yHKIMU. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HakonocTossHCTBA. YéTHble M HeuéTHble (pyHKuMU. [leproguueckue
¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTHM (DYHKIMU. MakCUMyMbl U MHUHHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIIee 3HaYeHUS QYHKIIMUA HA TPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TOCTPOEHUE UX IpauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (yHKUMU, WX CBOMCTBA M TpadUKU.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 7151 pellICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4ecKoro anajamsa

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccuu. beckoneyHo yobIBaronias
reoMmerpuueckas nporpeccus. Cymma OeCKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKON
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
IIPUKJIIATHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (QYHKIMUA HEMPEPBIBHBIX HAa OTpe3ke. Meroj
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojiHbe GyHKIMU. OnpeeneHue, reOMeTPUIEeCKUu U
(bu3MUeCKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSI PEAJbHBIX MPOLECCOB W SIBJICHUW, MPHU PEIICHUU 3adad M3 JIPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obnmi aemutens (mamee — HOJl) m HamMensbimee oOmiee
kpatHoe (nanee — HOK), ocratkoB o mony:mto, anropurmMa EBkiuaa ass pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KommiekcHble yucna. AnreOpanyeckass W TpPUTOHOMETpUUYEcKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PeleHUs] PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUA U HEPABEHCTBA

Cucrtema ¥ COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS] UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3ajlad W3 pa3lIMYHbIX 00JlacTeld HayKu M peabHOMN
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MPEAMETOB U PEATTbHOM KU3HMU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxkzaenue  HauOonbIIero WM HAUMEHBLIErO0  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/adax, s ONpPEAENICHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no ¢popmyne Hetotona-Jleitonuna.

[IpumeHeHne uHTErpana A HaXOXAEHUS IUIOWAAel IIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICTUPOBAHUE pEANTbHBIX MPOIECCOB € MOMOUIbI0  auddepeHIInaTbHbIX
YPaBHEHUM.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHS VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHETO OBIIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kIaHCKOro BOCIMTAHUSA:
c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKU 00YUaIOIIEeTrocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHMCKOro  0OIecTBa,  MPEACTaBIEHHUE O



MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JTUYHBIX CTPYKTYD, SIBICHUH,
IpoLeayp TPaXxAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WMIECHTUYHOCTH, YBAKEHUS K
IPOILILJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K
JTOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTIDKECHUW B JPYrMX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHHME JTYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUA, dTHUYECKOrO IMOBEICHMS, CBA3AHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KCHUN HAyKW U JEATEIbHOCThIO YYEHOr0, OCO3HAHHUE
JUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOrO OYIYIIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsl SCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUH, paCCyKIEHUNH, BOCIPUUMUUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nvYecKoro BOCIMTAHUSA:

c(OpMHPOBAHHOCTh yYMEHUS TMPUMEHATh MAaTeMAaTHUYeCKUE 3HAHUSA B
MHTEpecax 3/10pOBOro 1 0e30nacHoro oopasa *HU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0POBbIO (3I0POBOE MUTAHHE, COATIAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTh), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CHOPTHUBHO-03J0POBUTEIBHON JIESITENIbHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
pasiuuHbIM  cepam  TIPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymieid mpodeccur ¥ peannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTb M CHOCOOHOCTH K  MaTreéMaTHYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKONM KYJIbTYpbl, TOHUMAHHUE BIHSIHUSA
COLMAIbHO-D)KOHOMUYECKUX IPOILIECCOB HA COCTOSHUE NMPUPOJHOM M COLMATIBbHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MAaTEMAaTWYeCKMX 3HAHWWA JJIS pEHIeHHs 3adad B 00JacTu



OKpYJ)Karolel cpebl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJIEJICTBUM TSI OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOM HAyKHh Kak cQepbl YelIOBEUEeCKOW JIeATeNbHOCTH, JTaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI Pa3BUTUSL LMBWIU3AIUU, OBJIAJEHUE SI3BIKOM
MaTeMAaTUKU W MaTeMaTUYECKOW KYJIbTYpOW KakK CpPEACTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBHUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XAPAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKK MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSATWUM, OTHOIICHUH MEXKIYy MOHIATUSIMH, (PopMyIUpOBaAThH
OTIpe/IeNIeHHs] TIOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(pUKAIIH,
OCHOBaHWSI /711 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJIUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUpPOBATH U  MpeoOpa3oBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIIHUE, YCIOBHBIE;

BBISIBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX W YTBEPXKICHUSX, MpEAJiaraTh KPUTECPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAThH apTyMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYXICHHS U BHIBOJIbI;

BBIOMpaTh crmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEILCHUS, BbIOMpaTh  HauOoysiee MOAXOASIUUA € YYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUER).

ba3oBble ucciaenoBare/ibCKie AeiCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUNA MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MPOOIEeMY,
yCTaHABJIMBaTh HMCKOMOE M JaHHOE, (OpMHUPOBATh THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MMO3ULINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CILUITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SIBIICHUS, TIPOIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy 00BEeKTaMU, SIBICHUSIMU, MTPOIIECCAMU;



CaMOCTOSTEIILHO (POPMYJIMPOBATH OOOOIICHHMSI M BBIBOJBLI IO pPE3yJibTaTam
NPOBEIEHHOTO  HAOJIOJNEHUsS, MCCICIOBAaHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OICHNUIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IMIPOIECcCca, a TakKe BBIIBUTATH
IIPEIOIOXKEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmeii:

BBISBIIAITH JACPUIUTH MHPOpMAIMK, JTaHHBIX, HCOOXOAUMBIX IIJIT OTBETAa Ha
BOTIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBATH,
CHUCTEMATHU3UPOBAaTh W HMHTEPIPETUPOBATh HHGOPMAIIUIO Pa3IMYHBIX BHAOB U
dbop™M npecTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B paslIMYHBIX (opmax,
WLTIOCTPUPOBATh TpadUuecKH;

OIICHHBATh HaJAEKHOCTD uHbOpMaIu 1o CaMOCTOSITEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHBIC Y4eOHbIe JeHCTBHSA

O0menne:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKIECHHSI B COOTBETCTBUU C YCIOBUAMHU U
HensMd OOIIeHMsI, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaTb MOSICHEHUA [0 XONY PELICHUS 3a1auy,
KOMMEHTHUPOBATh MOJIYYECHHBIN pPE3yibTarT;

B XOZle OOCYXXJIEHHUsI 3a]laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAAEMOU TEMBlI,
npoOJsieMbl, pelraeMol 3aJauyd, BbICKA3bIBaTh MWJIEM, HAIleJICHHblE Ha IOHUCK
pELIECHUs, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU IPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3MuMe W CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKEHHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUS 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
NPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (popMar BBICTYIUICHUS € YYETOM 3aaay
[pE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHbIe YueOHbIE AeiicTBUSA

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/1a4i, BHIOMPATh CIIOCO0 pEIIeHUs C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJICKT:

BJaJ€Th  HABbIKAMU  IIO3HABaTEeJNbHOM  pedrexkcun  Kak  OCO3HaHUs
COBEPIIAEMBIX ACMCTBUM M MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YyJbTATOB, BIAJECTh



croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca M pPe3ysibTara pPElIeHUs
MaTeMaTUYECKOH 3a1a4u;

IpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTb KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJIGHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH PUUUHBI
JOCTH>KEHUSI WM HEAOCTHXKEHUSI PE3YyJbTAaTOB AESITEIbHOCTH, HAXOAUThH OIINOKY,
JaBaTh OLICHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHUMAaTh U HUCMHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYAIbHOU
paboThl mTpW pelmieHnH YYeOHBIX 3a7a4, MPUHUMATh IeIb COBMECTHOMU
NEesSATeNbHOCTU, TJIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, paclpeieisiTh
BUJBI PabOT, JOroBapuBaTbcs, OOCYXKAAaTh TMPOLIECC U pe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKHUX JIFOJICH;

y4acTBOBAaTh B TPYMIIOBBIX (opMax paboTwl (00CYXIeHUs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMBI» H HHBIC), BBIIOIHATH CBOK 4YacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JACHCTBUSL C JPYrMMHU YJ€HAMU KOMAaHbl, OLIEHUBATh
KauyecTBO CBOEro BKJajJa B OOLIMU MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kiaacce 0oOydaromwuiics MHOJIYYUT CIEIYIOIIHE
OpEeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paldoueil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajla MaTEMAaTUYECKOT0 aHAIU3a»:

Yucia 1 BHIYMCICHUA:

CBOOOIHO OIEpPUPOBaTh MOHATHUSMHU: PAIMOHANIBHOE YHCIO0, OECKOHEUHas
nepuoguueckas ApoOb, MPOLEHThI, HPPALMOHAIBHOE YHUCIO, MHOXECTBA
PaLMOHAIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YNCIA;

OPUMEHATh JpOOM M NPOLEHTHl JUIsl PELICHUs] NPUKIAIHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHSTh NPUOIMKEHHBIE BHIYUCIICHUS, TPaBUIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY pe€3yJbTaTa BBIYHUCIICHUI;

CBOOO/IHO OMNEpUpOBaTh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCTOIB30BaTh MOIXOIAIIYIO0 (POPMY 3alUCH JEHCTBUTENBHBIX YMCEN AJS PEIICHUs
NIPaKTUYECKUX 3aJ]1a4 U MIPEACTABIICHUS TaHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HaTypalbHON
CTEIICHH;

CBOOO/IHO OTNIEPHPOBATH MOHATHUEM: CTETICHDb C PAIMOHAIBLHBIM ITOKa3aTeNeM;



CBOOOJTHO OINEPUPOBATH TMOHATUAMM: JIOrapu(dM Yucna, AECATUYHBIE U
HaTypaJibHbIE JIOrapu(MBbI;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: CHUHYC, KOCUHYC, TAHI€HC, KOTaHI'€HC
YHUCIIOBOI'O apryMEHTa;

ONEepUpPOBaTh MOHATUSIMH: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHUs] 1 HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIEC YPAaBHEHUS U YPABHEHUSI-CIIEICTBUSA, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3JIMYHble METOJbl PELIEHUS PalUOHATIBHBIX M JpPOOHO-
palMoOHANbHBIX ypaBHEHHUI, NPUMEHSATh METOJ HWHTEPBAJIOB Ui pEIICHUs
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSMHU: MHOI'OWIEH OT OJHOH INepeMEHHOM,
MHOTOWIEH C LEIbIMH KO3(PPUIUEHTaMHU, KOPHHM MHOIOWIEHA, IPUMEHSThH
JIEJICHHEe MHOTO4WJIEHa Ha MHOT'OWIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUTS peleHus 3a/1aY;

CBOOOIHO ONIEpUPOBAaTh TOHATUSAMHU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPEIENIUTENb MaTpUllbl 2 X 2 W €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpeAenuTens 2 X 2 g BBIYUCIECHHSI €ro 3HA4YeHHs,
OPUMEHATh OMNPEACTUTENN sl PEUICHUs] CHCTEMBl JIMHEWHBIX ypaBHEHUH,
MOJIEIUPOBATh PEAIbHbIE CUTYAllMH C TIOMOILBIO CUCTEMBbl JTMHEUHBIX YpaBHEHUH,
UCCIIEI0OBAaTh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpPULl U OIpPEAEIINUTENEH,
MHTEPIPETUPOBATH MOIYICHHBIN PE3yNbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUA C KOpPHSAMH Mg IpeoOpa3oBaHUA
BBIPAKCHUM;

BBIMOJIHATH IPEOOPA30BAHMSI UNCIOBBIX BBIPAKEHU, COAEPKAIUX CTETIEHU C
palMOHAIBHBIM MTOKA3aTeNeM;

UCIIOJIb30BaTh CBOICTBa aorapu(pmMoB TSt npeoOpa3oBaHus
norapu(pMUYECKUX BBIPAKEHUM;

CBOOO/IHO OMNEpUPOBATH MOHATUSMU: HPPALMOHAIbHbBIE, MOKa3aTeNbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PEIICHHS C TIOMOIIBI0 PABHOCHIBHBIX
IEPEXO0JI0B UM OCYILECTBIISAS IPOBEPKY KOPHE;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIbI AJis1 peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUM;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoauMble  (QOpMyabl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHMUIA;



MOJIETTUPOBATh pEalbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABISATH
BBIPQXKECHMSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM ammapara ajreOphl.

DOyHKUUM U rpadpukn:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (PYHKIUS, CIOCOOBI 3a/laHus (PYyHKLUH,
B3aUMHO oOOpaTHple (YHKIMHU, KOMMO3UIUSA (QyHKIHMH, Trpaduk (yHKIUH,
BBITOJIHSTH 3JI€MEHTapHbIe IpeoOpa3oBanus rpaukoB QyHKIUHI;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaYeHUH QPYHKIMH, HYTU (QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSMHU: YETHbIE M HEUETHbIE (DyHKIMH,
nepuoanyeckue QyHKIUH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HauOOJbIIEE M HaUMEHbLIEe 3HaueHHe (YHKIMM Ha
IPOMEXYTKE;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypaJbHBIM U
[EeNbIM TOKa3aTeneM, rpaduk CTEeneHHOW (PYHKIMU C HATypajJbHBIM M IIENIBIM
noKasareneM, rpauk KOpHA N-Of CTeleHUW Kak (YHKUHUKW OOpATHOW CTENEHH C
HaTYpaJIbHBIM I10KA3aTENIEM;

ONEpUpPOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIMH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPA(PHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: IOKa3aTellbHAs MU JorapupmMuyeckas
(yHKIMM, UX CBOWCTBA U IpadUKH, HCIONb30BATh UX IpadUKU IS PELICHUS
YpaBHEHUI;

CBOOOIHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
OTpeeIeHHe TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCNOIb30BaTh TIpaduku (QYHKOUH A7  HCCIEIOBaHUS IPOLIECCOB U
3aBUCHUMOCTEM NpU pEeUIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peanbHON
KHU3HU, BBIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXAY BETHUNHAMU;

Hauyana maTeMaTH4yecKOro aHa/au3a:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: apuMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yObIBAOIIasi T€OMETPUUYECKAsi MPOTPECCHsl, IMHEHHBIN U
AKCIIOHEHUMAIBHBIN pOCT, (OpMysa CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCMOJIb30BaTh NPOrPECCUU JJIsl PELIECHUS pPEabHBIX 3a]ad MPUKIATHOIO
XapakTepa;

CBOOOJIHO OIEPUPOBATH NOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHHS
[OCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OIPaHMYEHHBIE IOCIEA0BATEIbHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIEHUS MaTEMaTHYeCKOro aHajlu3a KakK aHajau3a
OECKOHEYHO MaJIbIX;



CBOOOJIHO OIEPUPOBATH TMOHATUSMH: HENpepbIBHbIE (YHKIUU, TOYKU
paspbiBa rpaduka QpyHKIIMHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEpPUPOBATHh MOHATHEM: (YHKIIMS, HEMpEphIBHAs Ha OTpPeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUMN SISl PEIICHUS 3a]aY;

CBOOOJIHO OIEpPUPOBATh TMOHSTUSMH: TIepBasi M BTOpas MPOU3BOIHBIC
byHKIIMH, KacaTtelbHas K rpaduky GyHKIINY;

BBIUNCIIATh ITPOU3BOAHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMIIO3ULUU
NBYX (YHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN W (U3MYECKUN CMBICT MPOU3BOJHON ISt
pelIeHus 3aaay.

MHoxecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXKECTBO, OINEpaluud  Haj
MHOECTBAMU;

UCITI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
IIPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3374 U3 APYTUX yU4eOHBIX MTPEAMETOB;

CBOOOJHO OIEPUPOBATH IOHATUAMM: OIPEACIICHHE, TEOpEMa, ypaBHEHHE-
CJIeJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0OydyarOIIMICS TOJYYUT CIEIYIOIINE
npeAMETHBIE PE3yNbTaThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl Y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: HATypaJlbHOE M LEJIO0€ YHCIIO,
MHOKE€CTBA HATYpaJbHBIX M LEJIBIX YUCEJ, MCIOJIB30BaTh MPU3HAKU ACITUMOCTH
uensix yncen, HOJl n HOK HaTypalibHBIX 4MCeN sl pelIeHUs 3a1a4, IPUMEHSITh
anroput™m EBkina;

CBOOOHO OMNEpUpPOBaTh MOHATHEM OCTaTka IO MOAYJI0, 3alHChIBAaTh
HaTypaJbHbIC YKCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJTHO ONEpUPOBATh MOHSATUAMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B alreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BBHITIONHATH apuMETUUECKHUE OMNEpaIlud C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH TMOHATHUSIMHU: HUPPAIMOHAIBHBIC, MMOKAa3aTEIbHBIE U
jJorapu(MuUYecKre HEPABEHCTBA, HAXOJAUTh HX PEIIEHUS C  MOMOIIbIO
PaBHOCHWJIBHBIX NIEPEXO/IOB;

OCYHIIECTBJISATH OTOOpP KOpHEH TpU pEHIeHWHW TPUTOHOMETPUUECKOTO
ypaBHEHUS;



CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAuMble  (QOpMyNbl Ui  PELIEHUS OCHOBHBIX  THIIOB
TPUIOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, [T0KA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaThb palMOHAJIbHEIE, UPpPALMOHAIbHBIE, IIOKA3aTEIbHBIE,
jJorapu(MUYecKue W TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
COZleprKaIlle MOAYJIM U IIapaMETPBhI;

OPUMEHATH TpaduuecKre METObI Al PELICHUs] YPaBHEHUI U HEPaBEHCTB, a
TaKKe 3a71a4 C napaMeTpamus;

MOJENUPOBaTh pEAbHbIE CHUTYallud Ha S3bIK€ anreOpbl, COCTABIATH
BBIDAKCHUS, YPaBHEHUS, HEPABEHCTBA W MUX CHCTEMBlI IIO YCJIOBHMIO 3a/ayH,
UCCIIEZIOBaTh TOCTPOCHHBIE MOJEIM C HCIOJb30BAaHMEM ammapaTta anreOpsl,
VMHTEPIIPETUPOBATH MMOTYyYECHHBIA PE3yJIbTAT.

DOyHKUMU U TPaGUKH:

CTpOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TIOMOILBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIUH IBYX (DYHKLINA;

CTPOMTh T'€OMETpUYECKHE 00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAMHATHOM INTIOCKOCTH;

CBOOOIHO  OIEpPUpPOBaTh MOHATUSAMHU: TIpaUKd TPUTOHOMETPUUECKHUX
b yHKIMI;

OPUMEHATh (QPYHKIUU U1 MOJEIMPOBAHMS W MCCIEIOBAaHUS PEalbHbIX
IIPOLIECCOB.

Havyaysa MmaTeMaTH4eCKOro aHaJmM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JJI UCCIIEAOBAHUA (PYHKIIMH HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HauOoJIbLIee U HAUMEHbIIEE 3HAUYEHUS (PYHKIIMM HENpPEpPhIBHON Ha
OTPE3KE;

UCITOJIB30BaTh NPOW3BOAHYIO U1 HAXOXKACHUS HAWIy4dIlIEero pPEUICHHs B
IPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKMX, 3aJadax, s
OIpENENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysnod wuiu
rpaguKom;

CBOOOJHO ONEpUpPOBATh TMOHATHSAMHU: IEpBOOOpa3Has, ONpeneIEHHBIN
UHTETpaJl, HAXOJIUTh IMEPBOOOPA3HBIE DJIEMEHTAPHBIX (QYHKIUN W BBIUYUCIATH
uHTerpai no hopmyne Hetorona-Jleitonuiia;

HAXOAUTH IUIOMIA/IN TUIOCKUX PUTYyp U 00BEMBI T ¢ TOMOIIbIO HHTErpaia;



UMETh TNPEACTABICHHE O MaTEMaTHYE€CKOM MOJICIUPOBAHUM Ha TMPUMEPE
cocTaBiieHUs MU PepeHIINaTbHBIX YPaBHEHU;

pemaTh NpHUKIaAHBIE 3aa4yd, B TOM YHUCJIE COLHAIBHO-3KOHOMUYECKOrO U
(u3HUecKoro xapakrepa, CpeCTBaMU MaTeMaTUYECKOI'0 aHaJIu3a.
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YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaremaTuka: anredpa ¥ Hadajla MaTeMaTUYE€CKOr0 aHaIn3a, FTeOMEeTpHsl.
AnreOpa v Hauasla MaTemMaTuyeckoro aHanusa (B 2 yactsax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; nojg

penakmnueit Mopakosuya A.I'., O01IeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«1101] MHEMO3HMHA»
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