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HOACHUTEJIBHASA 3AIIMCKA

VYueOHsplii Kypc «Anrebpa W Havala MaTEMATHUYECKOTO aHAIM3a» SIBISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B MPOrpaMMe CpeaHero oodiiero odpazoBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00ECIeUMBAET MHCTPYMEHTAIbHYIO 0a3y s
M3YyUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTrOil CTOPOHBI, (hopMUpYeT
JOTHYecKOoe M abCTPaKkTHOE MBIIIJICHHE 00yJYaroNInXcs Ha YpPOBHE, HEOOXOAUMOM
JUTsl OCBOEHUSI MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromiuecss OBJIaJeBaIOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW HayKd, KOTOpas (OpMYIHPYET CBOU
JOCTH)KCHHS B MaTeMaTHIeCKoi hopme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliku3a 3aKJaJbIBaeT
OCHOBY [JIi YCTEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh WX IS JajibHeliero oOpa3oBaHUs U B
MOBCETHEBHOM KU3HU. B TO ke BpeMsi OBlajieHue aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTeMaTHYeCKOro aHalli3a pa3BHUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMKU M PACCYKIaTh JACHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3alUl0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHIECKOE MBIIIICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanmu3a» OOYYarolIvecs IMOTY4YaloT HOBBIA OIBIT PEIICHHUS TPHUKIAAHBIX 3a/1ad,
CaMOCTOSITETTLHOTO TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEICH peaTbHBIX CHUTYyaIui,
UHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAYKE M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M IX aBTOPAMH.

VY4eOHbpIli Kypc 00JagaeT 3HAYUTEIHHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Y4eOHbIM MaTepuan, CrocOOCTBYIOMINI
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
NESTENbHOCTH, TPEOYyIOMelH MPOJOKUTEIILHOW  KOHIEHTpAIlMd  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3a IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs anreOpe M HavyalaM MaTeMaTHYeCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHalM3a» BBIICTICHBI CIEAYIONINE COJepKaTEIbHO-METOANYecKre TuHuu: «Uucna
U BBIUUCIEHUS», «DyHKIUU U rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMYECKHE JIMHUA W3YYaloTCsS Ha TIPOTSDKCHWU JABYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYT Opyra W MOCTENEHHO HACHIIIAsCh HOBBIMU TE€MaMHU M pasjenamu. J[aHHbIN
yu4eOHBIH KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKOIBKY OOBEAMHSET B cebe
collep)kKaHNEe HECKOJIbKUX MaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
aoruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBJIaJE€BaIOT BcE Oolee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (GopMHUpYyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIllH, IPUMEHSATh 3HAHUS, TIOJYYCHHBIC TTPU U3YYCHUH Y4eOHOTO Kypca, JJIs
pEIIeHUsI CaMOCTOSITEIFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenpbHO-MeTOMMYEeCKass TUHUS «Uucia W BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOIO 0011ero 00pa3oBanus. Ha ypoBHe cpenHero oo1iero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHHIO  HABBIKOB
PaIMOHAIIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CeOS MCIOJIb30BAaHUE PA3IUMYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIIKEHHBIC
BBIUMCIICHHS, OIEHUBATh UYUCIIOBBIC BBIPAKEHHs, pabOTaTh C MaTEeMAaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBAa HATypPaIbHBIX, IIETBIX,
pallMOHAIBHBIX U JICUCTBUTENBHBIX  YUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM w©3 3TUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHbIE €My CIelnu(pUIecKue 3aJayd M OIepalyu: JeJIeHHe HaIlemo,
ONEPUpPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIEJBIX YHCEN, OCOObIe CBOWCTBA
PaIMOHANIBHBIX M UPPAIMOHATIBHBIX YKCEN, apU(PMETHIECKUE OMEepaIiu, a TaKkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocieqoBaTenbHOMY PACHIMPEHHUIO KpPyra HCHONB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHHS ISl PEIICHUS Pa3INYHbIX 3a7ad
dopmMupyeTcsi mpeACTaBlIeHNE O €IUHCTBE MATEMAaTUKU KaK HayKHd W €€ pOJiH B
NOCTPOCHUU MOJIENEH peaTbHOTO MHpa, IIMPOKO HCIONB3YIOTCA 0000IIeHne 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 OOydJaroluecs OBJIAJCBAIOT PA3MYHBIMA METOJAMU  PEIICHHS
palMOHANBHBIX, HMPPAIMOHAIBHBIX, TIOKAa3aTEeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YPAaBHCHUM, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
colepkammx mapamerpel. [lodydeHHBIE yMEHHS IIHMPOKO HCHOIB3YIOTCS MPHU



UCCIICIOBAaHUH (DYHKIIMA C TIOMOIIBIO TTPOM3BOJIHON, TP PEIICHUH MPUKIIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJIbIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi comepkarenbHas JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUpPOBAHHE YMEHUMN
BBIMIONHATh ~ pacuéTel 1o  (GopmynaMm, TpeoOpa3oBaHUS  palMOHATIHHBIX,
UPPAlMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHHA, a TAaKXKE BBIPAKCHUH,
collepKalux cTerneHu W Jiorapudmbel. braromaps u3ydeHuio anredpanyueckoro
MaTepualia TPOUCXOIUT  JalbHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIJIEHUS OOYYarOIIUXCs, (GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuil, paboOTBl ¢  CHUMBOJBHBIMH  (opMamMHu,  MPEACTaBICHHS
3aKOHOMEpPHOCTEM W 3aBUCHMOCTEH B BHJI€ PABEHCTB W HEpPaBEHCTB. AnreOpa
npennaraet S(QEKTUBHBIE WHCTPYMEHTHI JJIS PEHICHUS TPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTHU Kak
S3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKIMM U TpaQuKW» TECHO
HepervieTaeTcs ¢ APYTMMU JUHHUSAMH y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTENbHOCTh N3YUEHUSI MaTepuaia. M3yueHue CTerneHHou,
NOKa3aTeNbHOH, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX QYHKIUN, UX CBOMCTB
U rpaduKOB, UCTIONB30BaHUE (DYHKIMI JUIsl pelIeHUs 3a7ad U3 JAPYrux Y4eOHBIX
OPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHWEM ypaBHEHUN M HepaBeHCTB. [Ipum 3ToM OombIioe BHUMaHUE
ynensiercs GOpMHUPOBAHUIO YMEHUS BbIpaKaTh (GOPMyJIaMu 3aBUCUMOCTU MEXKIY
pPa3NIUYHBIMA BETUYMHAMH, HCCIEIOBaTh TMOJYyYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JTMHUU HAlIEJICH HAa Pa3BUTUE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIPAXAaTh 3aBUCUMOCTH MEXIy BEIUYMHAMH B
pazinuHor ¢dopme: aHATMTHYECKOU, Tpaduieckoi u ciioBecHo. Ero msyuenwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHHUIO AHATIOTHIA.

CopepxxarenbHasi nuHusa «Hauana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACUIUPUTh KPYT KaKk MaTeMaTHUYeCKHX, TaK U MPUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYYaronMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
yCKOpeHusi TmporieccoB. [laHHas cojepkareiabHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHUSI MaTeMaTHUYECKUX MOJIeNel peaJbHBIX CHUTYalluH,
MO3BOJISIET HAXOAWTh HaWIydylllee pelIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOrO, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUI pAaCIO3HABATH IPOSBIICHHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecss y3HaKT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBETUHSIOMIUN BCE pPa3ieiibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €0 JJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
OpaBWiIaM  [OCTPOEHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO €  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIJICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHoM kypce «Anrebpa u Hayajla MaTEMaTHYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJEIUPOBAHUS, KOTOPHIC MPU3BAHbBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYaIluii, WCCIEeNOBAaHUS OSTUX MOJENeH C MOMOIIbI0 ammapata anreOpbl |
MaTEMaTUYECKOTO aHaIu3a, WHTEPIpPETAlUU TONYYEHHBIX PE3yNbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXK/IbII U3 Pa3/eloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HAOJIIOIATENTbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETHU3MPOBATH  IPOOIIEMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpTaHMU3yeTCs B IpoIlecce M3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hadyasa
MaTEMaTUYECKOT0 aHATN3a.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» oTBoauTcs 272 vaca: B 10 xnmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanyueckue apodu. [Ipumenenue apoOel W TPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIa U ero cBOMCTBA. [IpuOmmk€HHbIE BBIYMCICHUS, PABUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ uenbiM mnokaszareneM. buHom Hsrorona. Hcenonbs3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a7a4 ¥ [PEACTABJICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

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

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHHS WU ypaBHEHUsA-cliencTBUsA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOroujleH ¢ ocratkoM. Teopema be3dy. MHoOrowieHsl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAIIMX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpeaenurens MaTpulbl 2X2, €ro TreOMETPUYECKHMl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOLIBIO MATPUIL U ONPEIEIUTENECH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

OyHkus, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00partHble (QYHKIUM.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuuu. [IpomMexyTKM MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MHUHHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas QyHKIMS ¢ HATYypajJbHBIM U IENbIM MoKa3zaTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

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

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnnemoBaTeILbHOCTH, CIHOCOOBI 3aJaHUd MOCJIeaoBaTeabHOCTEH. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudpmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reomerpuueckas nporpeccus. Cymma OeCKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOMN
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepoiBubie (yHKIMM W WX cBoHcTBa. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENMpPEpPHIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKU U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHUE KacaTeIbHOU K rpaduKy QPyHKIIUH.

[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 TEOPETHUKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUSA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpIuii obnmi aenmutens (mamee — HOJl) m HamMenbimee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KommekcHble yucna. AnreOpavueckass W TpUTOHOMETpUYECKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMIUIEKCHBIX YMCEN JJIs PeleHUs] PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
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 METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYIHOCTEM palyOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/lad U3 Pa3IuYHbIX 00JIacTel HAyKW M peaibHOU
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'paduueckne Meronwl pelieHuss ypaBHEHUM U 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
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havaja 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 3ajladax, ISl ONpPENENIeHHs] CKOPOCTM U YCKOPEHHs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

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

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana mno popmyne Herotona-Jleitonuna.

[IpumeHnenue uHTErpana A HAXOXKACHUS IUIOUIAAEH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIMHA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJICCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTb POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBOXKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4ECKOM IIKOJIBI,
UCTIOJIb30BAaHUE DJTHX JOCTIKCHWHM B JIPYyruX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO MOBEIECHMS, CBSI3AHHOI'O C MPAKTHYECKHUM
IPUMEHEHUEM JOCTH)KCHUM HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIa/ia B MOCTPOCHUE YCTOMYMBOIO OyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pPa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb yMEHUS MPUMEHSATH MATEMAaTHUUYECKUE 3HAHHUS B
MHTEpECcax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryisipHas ¢u3udecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON EATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSMHU, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymiedt npodeccud W pealu3oBBIBATH COOCTBEHHBIE >KM3HECHHBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0ooOpa30BaHUI0 Ha TPOTSHKEHWU BCEM JKU3HHM, TOTOBHOCTh K aKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUUECKUX 3aJ1ad MaTEMaTUYECKOW HAIIPaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TTOHUMAHHUE BIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE II100aIbHOr0 XapaKTepa dKOJIOTHISCKUX POo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTEeMaTHMYEeCKWX 3HAaHWM [Ji1 penieHus 3ajad B 00JacTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeI0BEYECKOW eATEIbHOCTH, JTaloB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISATh MPOCKTHYID M MCCIEI0BATEILCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIECTBEHHBbIE MPU3HAKK MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHATHI, OTHOUIEHUH MEXAY MOHATUIMH, (DOpMyIUpOBaTh
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXICHHS U BHIBOJIbI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIONB30BaTh BOMPOCHl KaK HCCIICIOBATEIIbCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONMIOJIEHUs,  MCCIENOBAaHUsA, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IMIPOIECCa, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOAMMBIX NJIi OTBETa HA
BOTIPOC U JJISI pEIICHUS 3a1a4H;

BbIOMpaTh MH(GOPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WITIOCTPUPOBATH TPaPUUeCcKH;

OILICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAMOTHO BBIPa)kKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUA IO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIEeHUs, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU JPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuM€ W CXOACTBO MO3UIMUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATENIbHO BbIOMpPATh (OpMaT BBICTYIUIEHHS C YYETOM 3a]ay
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOMPATh CIIOCOO pEHIeHUs C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJQJCTh  HABBIKAMHU  TO3HABAaTEIbHOM  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH PUUUHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYAIbHOU
paboThl mMpU pelmeHur Y4eOHBIX 3aja4y, MPUHUMATh Ie1b COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBIIOIHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyeCTBO CBOEro BKJaja B OOLIMU MPOIYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMHCS TOJYYUT CIECIYIOIINE
IpeAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuoanyeckas JIpoOb, MPOLEHTHI, HPPAUMOHATBHOE YHCJIO, MHOXKECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpOOM W TPOLEHTHl JUIS pPEHICHUS MNPUKIAAHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJTHO OMEPHUPOBATh TMOHATHEM: CTENEHb C 1EJbIM [O0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aMUCH JEHCTBUTEIbHBIX YHCEI IJIsl pelIeHUs
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOIHO ONEpPUPOBATh MOHATHUSAMHU: JIOTapupM UHCHa, IECATUUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMU: CHUHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUs PAlUOHAIBHBIX M JpOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW IEePEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHAThH
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENENUTENh MaTpulbl 2 X 2 W €ro TEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENss 2 X 2 JJid BBIUMCICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPEAENIUTENN JJII PELIeHUS CUCTEMBl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEABHBIE CUTYAllMU C MIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHECHUM,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBITIOJIHATH MPE00Pa30BaHUSI YUCTOBBIX BBIPAXKEHUM, COAEPIKAIIUX CTETICHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCIIOJIb30BATh CBOWCTBA norapupmoB In: npeoOpa3zoBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHANIBHBIC, IMOKa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIIAS IPOBEPKY KOPHEW;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUUIECKUE (POPMYIIBI AJis TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OTEPUPOBATH MOHATUAMU: (PYHKITUS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HauYCHUN DYHKIMH, HYJTH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBI (YHKIMHM, HAuOOJbIIee M HaUMEHblIee 3HaueHue (YHKIUH Ha
POMEXYTKE;

CBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENEHHASI (PYHKIMS C HaTypaJbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM C HATypajdbHBIM M IIENBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH JIEMEHTAPHOE UCCIIEIOBAaHNE U TOCTPOCHUE UX TPA(HKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaNbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSIMHU: TTOCJIEIOBATEIILHOCTD, CITIOCOOBI 3aaHuUs
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IMOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXIEHUS MATEMAaTHUYECKOrOo aHaliu3a KaK aHaiu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHITUSMH: HEMpEepbhIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIWS, HENPEphIBHAs Ha OTPE3Ke,
MIPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUMN SISl pEIICHUs 3a1aY;

CBOOOJIHO OIEpUPOBATh TMOHITUSMH: TiepBasi M BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN U (DU3MYECKUN CMBICT MPOU3BOJHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHSATHUAMH: MHOXECTBO, OMEpallMU  HaJ
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHUM, PU PEUICHUM 3a]1a4 U3 JPYTruX YYeOHbIX MPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy ob0yuenuss B 11 kjacce 0OydyarOIIMICS TOJYYUT CIEIYIOIINE
peAMETHbIE PEe3yNbTaThl MO OTJAEIBLHBIM TeMaM paldodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypalbHOE H IEJ0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypasbHBIX 4HCel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BBHITIONHATHL apuMETUUECKHUE OMNEpaIlud C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPALMOHANIBbHBIC, MOKa3aTelbHbIE WU
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pPEHIEHHs C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoAuMble  (QOpPMYJbl AJiI  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, UPPALMOHAIBHBIX, IT0KA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpadUuecKre METObI Ul PELICHUsI YPABHEHUN U HEPaBEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MIOJYYEHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOUTh TI'E€OMETpUYECKHE 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO OINEpPUpPOBaTh MOHATHUAMU: TpaUKM TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAWTh HauOOJIbIIIEe U HAUMEHbIIeE 3HAUCHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
IPUKIAIHBIX, B TOM YMCJIE€ COLUAIbHO-D)KOHOMHYECKMX, 3aJadax, s
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHAMU: IIEPBOOOpaA3HAs, ONpPEACIEHHBIN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBbIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MAaTEeMAaTHYECKOM MOJCIUPOBAaHUU Ha IpUMEpe
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETIECHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKINNA C TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue i[3yqeﬂnﬂ :)Iﬁ[g;onaTeanme
padoThbI padoTsbI pecypenI
1 MHoxecTBO, onepaiuu HajJ MHOKECTBAMU 1
M UX CBOMCTBaA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOT'O 1
anmapara JJisl pemeHus 3a1a4
Panmonansaele uricia. OOBIKHOBEHHBIE
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIC ITEPUONUYECKHUE TPOOH
5 [Ipumenenue apobeit 1 TPOLUEHTOB JUIs 1
pEIIeHUs TPUKIIATHBIX 33129
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
3 HencTBuTenbHble yncia. PanroHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
NEeNCTBUTEIBHBIMU YHCIAMHU
10 Moayib 1eCTBUTEIBHOTO YUCTIA U €0 1
CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOIbI PELLICHUS LENIbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

16

MHoro4seHb! ¢ HeIbIMA KO3 (QUITEHTAMH.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOObI 3a1aHUs (PYHKIIMH.
B3anmHuo oOpatnbie ¢pyHkunu. Komnosumus

byHKIMHA

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

UYétHble u HeYETHBIC (PYHKIIUU.
[Mepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HanMeHbllee 3HAYCHHE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBaapaTUYHas U JPOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 nesIM nokasareneM. E€ cBoiicTBa 1
rpadux

36 KonTponbHas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpagux”

37 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKuil KOpeHb HATypaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKalIiX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAKECHUMH,
COJIepKalINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJIepKaliX CTENEHH U KOPHU
Uppaumonansubsie ypaBHeHus. OCHOBHBIE

42 METObI PEIICHUS] UPPALIMOHATBHBIX
YPaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUHT




UppalMOHANILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UpPPaLMOHAIIBHBIX YPaBHEHUM

47 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TTEPEXOBI B PELLICHUN
UpPPaLMOHAIIBHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHanbHble
ypaBHeHus"

52 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [IOKA3aTeIeEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pEIIeHNs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOJIBI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI pEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

60 METO/IbI PEIICHNUs TTOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢ynknus. [lokasarenpHble ypaBHEeHUS"

62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncna. CoiicTBa norapudpma 1

64 Jlorapudm uucna. CBoiicTBa jorapupma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTUYHbIE U HATypaJIbHbIE JIOTapHU(PMBbI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALLINX

67 ’ 1
sorapudmer

68 [IpeoOpa3oBanue BEIpAXKEHUH, COACPIKAIIAX 1
sorapupMsl

69 IIpeoOpa3oBaHue BeIpAKEHUH, COAECPIKALIMX 1
Jorapugpmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUU A7 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka QyHKIUN A5

3 peneHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUs JIOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METObI PEICHUS JIOTapU(PMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHuss. OCHOBHbIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
YpaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXOBI B PELLIEHUU
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHenus"

80 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI'€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIlpeJIeIeHue TPUTOHOMETPUUYECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OTIpe/ielIeHUEe TPUTOHOMETPUICCKIX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUHN

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

94 Pemennie TpuroHoMeTpHUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonrtponbHas pabora:

101 "TpUTrOHOMETPHUYCCKUE BBIPAKESHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1

nocieaoBaTenbHocTer. MeTon




MaTeMaTUUeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHocTU. Mctopus ananmsa
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 I'eomeTprueckas mporpeccust

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus

107 CyMMa OeCKOHEUYHO yOBIBaroIe
r€OMETPUUYECKON NPOTrpECCUn

108 JIMHEHBIN U 3KCTIOHEHIMAIBHBINA POCT.
Yucio e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN U SKCTIOHEHIIMAJIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnionb30BaHUe MPOrPECCHH AJISL PEIICHUS
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTponbhas pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GyHKIMHM 15 penieHus 3aaa4

120 IIpumeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUH [UTs1 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOTHOM

123 Onpez[eneHHue, buznyecKuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKITIN

15 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIINU (QYHKITUI

129 [IponsBogHAS CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIIUU (QYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS




3HaHuii: "YpaBHeHua"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
134 HTorosast KOHTpOJIbHAs paboTa
135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IC, 0000111eHrE, CHCTEMATH3ALINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIET0 3HAYEHUS HENIPEPBIBHOU

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaUMEHBIIEr0 3HaYEHUS] HETIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GbyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIET0 3HaYeHUs] HENIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenune HanOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMY Ha OTpE3Ke

[TpumeHneHre mponu3BOAHOMN AJIst
HAXO0JICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIAJHBIX 33a/1a4ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0K/ICHUS HAMITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aaHHOro (GOPMYIION HUITH
rpagukoM

16

[IpumeHeHne Mpou3BOAHON IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyIoi niu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBo0oOpazHbIe IeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaX0XkJ1€HUSI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro MHTerpana
no ¢opmyne Hetorona-Jleiioauma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-Jlel6uua

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemienuit M pepeHnrnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit tuddepeHImatIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PEIICHHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'padraeckne METOABI pelIeHUs
UPPALUOHAIBHBIX YPaBHEHUI
62 I'paduueckne METOBI peLICHUS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padraeckne METOABI pelIeHUs
Jorapu()MUYECKUX ypaBHEHUH
66 I'paduueckne METOIBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHslie,
MoKa3aTeJIbHbIE U JTOrapuPMHUUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUUECKask (OPMBI 3alHCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300paskeHre KOMIUIEKCHBIX YUCeT Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myapa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




penieHus GU3NUYEeCKUX U FreOMETPUIECKUX
3a1aqy

Konrponbnas padora: "KomrmekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB TIETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCEJI: OCTATKH [0 MOYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEeJBIX YUCEeII: aNropuT™ EBkinna s
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBUSA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UpPallMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKHX 3a]1a4 U 33/1a4 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3nMyHbIX 00JacTel HAYKH U peaTbHOM
JKU3HH, UHTEPIPETALNs TOTYyYSHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHele cUCTEMBI ¢ TapaMeTPaMHU

108 HppaunoHanbHble ypaBHEHMUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napaMeTpaMu

110 IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 Iloka3aTenbHbIE CUCTEMBI C IIaPAMETPAMU

112 Jlorapudmuueckue ypaBHEHMs,
HEPaBEHCTBA ¢ IapaMeTpamMu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napaMeTpaMu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

Tpuronomerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

122

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"
[ToBTOpenue, 0600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,
cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IeHNE,
cuctemaTtuzanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenwue, o600mEH e,




cuctematuzanus 3Hanuii: "Hepasencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIEH S,

128 cuctemaruzauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenue, 0600mIEeH S, 1
cucreMarn3anus 3HaHui: "OyHknun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenwue, o600mIEH S, 1
cucrteMartu3anus 3Hanui: "OyHxkmun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600mIEeH e, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOI
NMPOBEPsSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MOHATHSAMM: pPALMOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U IECATUYHAS IpOOb, IPOLIEHTHI
12 BeImonHATE  apudMeTHYecKre — Onepamud ¢ palMoOHAIBHBIMH U
' JeHCTBUTENILHBIMU YUCIIAMHU
13 BbInonHATh NpuOIMKkEHHBIC BRIYUCICHHS, UCTIONb3YS MPaBUIIa OKPYTIICHNUS,
' JieNlaTh IPUKHUJIKY U OLIEHKY pe3yJibTaTa BEIYUCIICHUI
OnepupoBaTh MOHATHSAMHU: CTENEHb C LIEJIBIM IOKa3aTelleM, CTaHJapTHas
14 ¢dbopma 3amucH JEHCTBUTENHHOTO YHCIIA, KOPEHb HATYpPAJbHOW CTEICHH;
' WCHOJIb30BATh MOAXOJAIIYI0 (OpMY 3alUCH ACHCTBUTEIBHBIX YHCEN IS
peleHus MPaKTHYECKUX 3aj1ay U MPeJICTaBICHUs TaHHBIX
OnepupoBath NOHATUAMU: CUHYC, KOCUHYC U TAaHT€HC NPOU3BOJIBHOTO YIJIa;
1.5 WCIIONB30BaTh  3alllCh  NPOU3BOJIBHOTO  yrja  4epe3  oOpaTHBIC
TPUTOHOMETpUYECKHE (DYHKIIUU
2 VYpaBHEHMs U HEpPAaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXJIECTBO, YPaBHEHHE, HEPaBEHCTBO, LEJOE,
2.1 panmoHanbpHOE, UpparoHaILHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
29 BeinonHATe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNA U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbImonHATE TpeoOpa3oBaHus LEJBIX, PAMOHAIBHBIX W HPPAIlMOHAIBHBIX
2.3 BBIDQKEHUH M pemaTh OCHOBHBIE THIBI IENBIX, PAIHOHAIBHBIX H
UppaloOHAIbHBIX YPAaBHEHUN U HEPaBEHCTB
54 [lpuMeHATh ypaBHEHHMs M HEPaBEHCTBA JUISl PEILEHUs MaTeMaTHYEeCKHX
' 3aJa4 ¥ 3a/1a4 U3 PasjInYHbIX 00JIACTeN HAyKU U pealbHON KU3HU
MogenupoBaTh peajibHbIE CHTYallMd Ha S3bIKE aiureOpbl, COCTaBIATH
2.5 BBIpAQ)KEHUS, YPABHEHUS, HEPABEHCTBA I10 YCJIOBHUIO 3aJlauM, MCCIIEA0BATH
IIOCTPOEHHBIE MOJIENIH C MCIIOJIB30BAHUEM allllaparta aareopsl
3 OyHKIHMH U TpaduKH
OmnepupoBath MOHATUSAMU: (PYHKIHS, crIOcOObI 3amanus QyHKIHUH, 00JIACTh
3.1 ONpeNielIeHuss W MHOMKECTBO 3HaueHMd ¢(yHkmMM, rpaduk QyHKIUH,
B3aMMHO OOpaTHbIe PYHKLIUU
39 OnepupoBaTh TMOHATHAMHU: YETHOCTh M HEUETHOCTh (YHKIWH, HYIH

(yHKINH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA




3.3

Hcrnonb3oBath rpaduku GyHKIUN 111 peIICHUsT YpaBHEHUIH

Ctpouth 1 yuTaTh TpaUKN JTUHEHHOW (PYHKINH, KBAAPATUIHON (YHKIINH,

34 CTETICHHOW ()YHKIIMH C [EJIBIM TI0Ka3aTeJieM
UcnonwszoBath rpaduku (QyHKUMNA IS HUCCIAENOBAHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU PEIICHUH 337ad M3 JIPYIHX Y4YeOHBIX MPEIMETOB U
peaNbHOM JKU3HHM, BEIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEKIY BETHUNHAMU
4 Hauana maTeMatnueckoro aHanusa
41 OnepupoBaTh MOHATHSAMH: TIOCIEAOBATEIBHOCTh, apuU(pMeTHUYeCcKass U
' reoMeTpuuecKas porpeccuu
4 OnepupoBarh TMOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYCCKAsS
' porpeccus, CyMma 0€CKOHEYHO YObIBaIOIIEeH T€OMETPHUECKOM MPOrpeccun
4.3 3a/1aBaTh MOCIEA0BATEIHLHOCTH PA3INYHBIMU CIIOCO0aMU
44 Hcnonb3oBaTh CBOMCTBA MOCJIEAOBATEIBHOCTEM M MPOTPECCUA IS
' pelIeHus: peabHBIX 3aJ1a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
5.1 OnepupoBath MOHATHIMHI: MHOXECTBO, OTIEpalliy HaJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JUisi  ONHUCAHHS
52 peaNbHBIX TIPOIECCOB U SIBJICHHM, MPU PEIICHUH 33134 U3 IPYTHX YIeOHBIX
MpeAMETOB
5.3 OnepupoBaTh  MOHATHSMHU:  OINpeAENieHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
NpoBepPsEMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero o0pazoBaHus
pe3yJabTara
1 Urcna 1 BEIYUCICHUS
OnepupoBaTh NOHATHUAMU: HATypallbHOE, LEJI0€ YHCIO; HCIOIb30BaTh
11 MPU3HAKK JETUMOCTH IEJNbIX YHCEJ, pa30KEHUE 4YHUCIa Ha MpPOCThIC
MHOKHTEIIN VISl pEeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATUEM: CTEIICHb C PALIMOHATIBHBIM ITOKAa3aTEIEM
13 OnepupoBaTh NOHATUSAMU: JIOTapudM yucia, ASCITUYHBIE U HATypallbHbIE
' norapudmel
2 VYpaBHEHMsI U HEpaBEHCTBA
[IpumeHsTh CBOWMCTBa CTEMEHH JJNsi MPeoOpa3oBaHUS  BHIPAXKECHUH,
2.1 ONepUpOBaTh TOHATUSMHU: TIOKA3aTEIbHOE YPaBHEHHE W HEPABEHCTBO;
peniaTh OCHOBHBIE THITBI OKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
59 BemonHsaTe TpeoOpa3oBaHUs BBIPAKEHUH, COJEpXKAIIMX JIOTapudMeI;

OIICpUPOBATH TMMOHATHUAMU: J'IOFapI/I(I)MI/I‘{CCKOC YPaBHCHUC U HCPABCHCTBO,




pelaTb OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHUHM U HEPABEHCTB

2.3 HaxoauTh penieHns mpoCcTeHIIMX TPUTOHOMETPUICCKUX HEPABESHCTB
OnepupoBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUN U €€ pelleHUE;
2.4 UCIIONb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHH AJIs pEUICHHs TPAKTHUECKUX
3a1a4
95 HaxoauTe pemienus npocTeNmx CUCTEM U COBOKYITHOCTEN paliOHaIbHbBIX
' ypaBHEHUI U HEPABEHCTB
MonenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATH
2.6 BBIPOKCHHSI, YPAaBHEHHS, HEPAaBEHCTBA W CHUCTEMBI I10 YCJIOBHIO 3aJa4H,
HCCIICIOBATh IIOCTPOCHHBIC MOJICIH ¢ UCTIOJIB30BAaHUEM arlapaTa aareopsl
3 OyHKIMH U TpapuKH
OnepupoBaTh MOHATHSAMHU: TepuoAnueckas (GYHKIUA, TPOMEKYTKH
31 MOHOTOHHOCTH (PYHKITUH, TOYKH IKCTpeMyma (yHKIUH, HauOoibliee Hu
' HaWMEHbIIIEe 3HAYCHUS (PYHKIIMM Ha MPOMEXKYTKE; HCIIONIB30BATh MX IS
UCCIIeTOBaHMs (PYHKIIUU, 3aJaHHOU TpadukoM
OnepupoBaTh MOHIATUSAMH: TpaUKU MOKA3aTENBHOM, JIOTapUPMUIECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIMKA; u300pakaTh WX Ha KOOPJIWHATHOMN
MJIOCKOCTH M UCTIOB30BATh JIJIS1 PEIICHHS YPaBHEHUN U HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH I'papMKU JTUHEHHBIX ypaBHEHUI
' U UCTIOJIB30BaTh UX JIJISl PEIICHUS] CUCTEMbI TUHEHHBIX YpaBHEHHIA
3.4 UcnonwszoBath rpaduku (QyHKUMNA AN KCCIENOBAaHUS MPOILECCOB U
' 3aBUCHUMOCTEH U3 IPYTUX YUSOHBIX TUCITUTUTHH
4 Hauama MmaTemMaTnueckoro aHaimsa
OnepupoBath MOHATHUAMU: HETIPEpbIBHAS (DYHKIIMS, TPOU3BOIHAS (QYHKIIUH,
4.1 WCITOJIb30BaTh T€OMETPUYECCKUNA M (DU3NYECKUN CMBICI TPOWU3BOJHON IS
pemieHus 3anaq
42 HaxoguTh  mpOW3BOMHBIE  JJIEMEHTAPHBIX  (QYHKIMHA,  BBIYHUCISATH
' MIPOU3BOIHBIC CYMMBI, IPOU3BEACHHUSI, YACTHOTO () YHKITHIA
Hcronp3oBaTh  MPOW3BOJIHYIO  JUIsl  HWCCeAOBaHWS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYyMBbI, TPUMEHSATh PE3YJIbTAaThl HCCIICIOBAHHUSI K
MOCTPOEHUIO rpaKOB
44 Hcnonp3oBaTh MPOU3BOIHYIO NJIsi HAXOXKICHUS HAWIYYIIETO PEIICHUS B
' MPUKIIATHBIX, B TOM YHCJIE COIUATBHO-DKOHOMUYECKHUX, 3aa4ax
45 OnepupoBarh TMOHATHAMHU: TIepBOOOpa3Hass W HWHTErpaj; IOHUMATh
' T€OMETPUUECKUHN M (PU3MUECKHUI CMBICT HHTETpaja
46 Haxoauth nmepBooOpa3Hbie AIEMEHTAPHBIX (DYHKIIMH, BEIYUCISTH MHTETPAI
' no popmyne Hetorona — JleitOnura
47 Pemate mpuknanHplie 3a1a4u, B TOM YUCIE COITHATBHO-YKOHOMUYECKOTO U

(bu3H9IecKoro xapakrepa, CpeICTBAMU MaTEMaTHYECKOTO aHAIIN3a




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEP:KAHUS
1 Yucna 1 BBIYUCIECHUS
Pammonaneupie  umcna. OOBIKHOBEHHBIE H  JICCATHYHBIC JpOOHM, TPOIEHTHI,
11 OeCKOHEUHBIE MEPUOINYECKHE Tpodu. ApudMeTHIecKre onepanuu ¢ paruoHaIbHBIMH
' qyucIaMu, IpeoOpa3oBaHus YMCIOBBIX BhlpakeHUH. [Ipumenenne npodeii u mporeHToB
JUISL PEILIeHHs MIPUKIIAIHBIX 33/1a4 U3 pa3JIMYHbIX OTpacieil 3HaHUM U peaibHOU KU3HU
JeiicTBuTenpHbIe yncia. PanoHanbHble U HppalMoHaIbHbIE Yicia. ApumMeTniyeckue
1.2 | omepamumn c aeiicTBUTENbHBIMU uYHclamMH. [lpuGmk€HHbIE BBHIYHMCICHUS, MpaBHUiia
OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUM
Crenenb ¢ 1enbsIM nokaszareneM. CTangaptHast popmMa 3ancu AeHCTBUTEIBHOTO YUCIa.
1.3 | Hcnonw3oBanue moaxopsield (HopMbl 3aUCH EHCTBUTENBHBIX YHCEN AJIS PelieHUs
MIPaKTUYECKUX 3a/1a4 U IIPE/ICTABIICHHS TaHHBIX
14 Apupmernueckuil KOpeHb HaTypaslbHOW cTemneHu. [leiicTBus ¢ apupmMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
15 CuHyC, KOCHMHYC UM TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YUCIIOBOI'O apryMEHTa
2 VYpaBHEHUs 1 HEpAaBEHCTBA
2.1 | ToxnecTBa U TOXIECTBEHHBIC TPEOOPa30BAHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHbBIE TPUTOHOMETPUUECKUE
' (hopmysl
53 VYpaBHeHne, KOpeHb YypaBHEHHsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merox
WHTEPBAJIOB
2.4 | Pemenue nensix U IpoOHO-pAIMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 PeleHne nppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenne TpUTOHOMETPUIECKHUX YpaBHEHUIA
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKHX 3a/1a4 U 33]1a4 U3
' pa3IMyYHbIX 00JacTell HAyKH U peasIbHOM KU3HU
3 OyHKIMU U TpaduKu
31 @Oynkust, crnocodbl 3amanus ¢yHkuumu. I'padux ynknumn. B3ammuHo oOpaTHBIE
' GyHKIHHT
39 OOnacTp ompeneneHuss W MHOXKECTBO 3HadeHMH QyHkimun. Hymm ¢QyHKImm.
' [TpomexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIC U HEUETHBIE (DYHKIIUN
33 Crenennas (yHKIUS C HATYpaJbHBIM M IENbIM MokazaTeneMm. EE€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0if cCTeNeHn
34 TpuroHomerpudeckas OKPYKHOCTb, ONpPEICICHHE TPUTOHOMETPHUYECKUX (YHKIUH

YUCJIOBOTO apryMeHTa




4 Hauana matematnyeckoro aHaiausa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MocieaoBaTeabHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEbHOCTH
ApudmeTtnueckas U TreoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaromas
49 | TEOMETPHYECKAs NPOrPeccHs. Cymma OecKOHEYHO YOBIBAIOIEH TIe€OMETPUUYECKON
' nporpeccurd. @Dopmyna CIOXHBIX TNPOIEHTOB. VCHONb30BaHUE MPOTPECCHH IS
peleHHs peabHbIX 3a]a4 MPUKIIAJHOTO XapaKTepa
) MHo>kecTBa 1 JIOTHKa
MHo)kecTBO, omnepalud HaJl MHoXecTBaMu. Jluarpammbel Oiisiepa — BeHHa.
5.1 | IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO armapara s ONUCAHUS PpealbHBIX
NPOIIECCOB U SIBJICHUH, P PEILICHUH 33J]au U3 IPYTUX YIeOHBIX PEIMETOB
5.2 Onpenenenue, Teopema, CleACTBUE, J0Ka3aTeILCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEP:KAHUS
1 Yucna u BBIYUCICHUS
11 HarypanbHble u nensle uncia. [IpuzHaku eauMoCcTH LenbIX YUce
1.2 Crenens ¢ palMoHaIbHBIM NOKa3ateseM. CBONCTBA CTENEHU
1.3 Jlorapudwm uucna. JlecssTuyHble U HATYpaIbHbIEC JOrapUpMbI
2 VYpaBHEHMsI U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaXeHU, copepKaluX Jorapu@mbl
2.2 [IpeoOpa3oBanue BBIpAKEHHUH, COAECPIKALINX CTENICHH C PAIlMOHAIBHBIM TIOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS U HEpaBEHCTBA
26 CucreMbl TUHENHBIX YpaBHEHUN. PellieHre NpukiIaaHbIX 3a/1a4 C IOMOIIBIO CHCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTteMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
28 [lpumeHeHne ypaBHEHHA, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4
' W 33/1a4 U3 pa3IMYHbIX 001aCTe HAYKU U peabHOM KU3HU
3 OyHKIMY U Tpaduku
Oynknus. [lepuogmveckue ¢ynkmuu. [IpoMexyTKMm MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl ¥ MUHUMYMBI GyHKuud. HaumOomnplnee W HauMMEHbIIEe 3HAYCHUE
(GYHKINU HAa TPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduKu
3.3 [NokazarenpHas u morapudmudeckas GyHKINU, HX CBOHCTBA U rpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUUH U peIIeHUs] ypaBHEHUN M IMHEHHBIX CHCTEM




Hcnonp3zoBanue rpadukoB GpyHKIUN 11 HCCIeI0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE€ BO3HHMKAIOT IpPHU PpEIIEHUWH 3a7ad M3 JAPYrMX YYeOHbIX INPEIMETOB U
pEAIbHOM JKU3HU

4 Hauvana maTemaTnueckoro aHaausa

4.1 HenpepsbiBable pyHKIIMM. MeTO MHTEPBAJIOB /7S pEIIEHUS] HEPABEHCTB

4.2 [IpousBogHas ¢pyHkiuu. ['eomerpuueckuil U GU3NYECKU CMBICT IPOU3BOIHOMN

43 [IpousBoaHble 3eMEHTapHBIX (QYHKIUH. DopMynabl HAXOXICHHS MPOU3BOIHOM

' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH

[IpumeHneHrne NPOM3BOJHON K HCCICIOBaHUIO (GYHKIUA HAa MOHOTOHHOCTh U

4.4 SKCTpeMyMbl. HaxokJeHne HauOOoJbIIeT0 W HAaMMEHBIIEro 3HAa4eHHs (DYHKIUU Ha
OTpE3Ke
IIpuMmeHeHne NTPOU3BOAHON AJI1 HAXO0XKICHUS HAWIYYIIEro PEIEHUS B MPUKIATHBIX

4.5 3ajadax, JUIs ONpENeNICHHs CKOpPOCTH Ipolecca, 3aJaHHOro (GopMysol uin
rpagukoM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reoMeTpuyeckiii 1 Gu3ndeckuil cMbICi. BrrunciaeHne uHTerpaia mno

dbopmyne Hetorona — JleliOnura




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alTOPUTMAMHM pEIICHUSA 3a7ady;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHOE M MPOTUBOIOJOKHOE YTBEPXKACHHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpali HaJ MHOKECTBAMU;
YMEHHE  HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IUYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl MpU

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, CTENEHb C JECUCTBUTEIbHBIM MOKA3aTEJIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
qHCell; YMEHHE UCTIONL30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIUN 00U
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHUH 337a4; 3HAKOMCTBO C PAa3JIMYHbIMU MO3UIIMOHHBIMU CUCTEMaMHU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTemeHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TeOMETpUuYecKas MpOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE UHUCJIA, MOAYJIb U  apPryMEHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, onpeienurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEPaBEHCTBA, MX CHUCTEMbI, yMEHHE OIEepUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUsS, HEPABEHCTBA W CHUCTEMBl C [AapaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHNUYCHHOCTD q)yHKI_[I/II/I, MOHOTOHHOCTb
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HENpepbIBHAsT (DYHKIIHMS, aCUMITOTHI TpaduKa
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICI TPOW3BOJHOM, MEpPBOOOpa3Hasi, ONpeacIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO JUIS HCCIENOBaHUS (DYHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C WCIOJIB30BAHUEM ammapara MaTeMaTHYECKOTO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHUCJIE COIMAITbHO-)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUSA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH, MOKa3aTeslbHAS W
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GbyHKUMH,  BBINONHATE  NpeoOpa3oBaHus  rpadukoB  (GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
KU3HHM, BBIpaKaThb (GopMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W rpaduku QyHKIUH Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, J0JIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapoB U
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJOOHOCTh PE3YJIbTATOB, YMEHHE MOJEIUPOBAThH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSAMHU: CpeIHEe apru(MeTHUYecKoe, MeIHaHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJICKAaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOILIYI0 CBOWCTBA PEAJbHBIX MPOLECCOB M SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOHNOB U SJICKTPOHHBIX CPCACTB, Fpa(I)I/I‘-IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HAOJIOZCHNUS C TIOMOUIBIO TUArpaMM PACCEHBAHUS U TMHEHHOM perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TIpadUUecKUX METOJO0B; MNPUMEHSTh
(GOpMyIBI CIIOKEHUSI W YMHOXXEHUSI BEPOSTHOCTEH, (GopMyny TMOIHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSIMH:  CITydaiiHass BEJIIMYHMHA, pPACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIy9aiilHOM  BEJWYWHBL, (YHKIUU  paclpefcsieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENCICHHNA sl pEIICHUS 3a/1ay;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBAaHUI; YMEHHWE NPHUBOAUTH TPUMEPHl MPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYKACHUS IUIsl PEIICHHS 3a/1a4; OlCHUBAThH
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YIoJI, TPEXTPaHHBIN YIoJl, CKPEIIMBAOIIMECS MPSAMbBIEC, apaICIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, Yrod MEXIAYy IUIOCKOCTSIMHU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTosiHUE MEXKIY IIOCKOCTSAMHU; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEIU C IOMOUIbK0 TE€OMETPUYECKUX IOHATHNH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], NOpu3Ma, NHpamMuaa, (urypa M MOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMUbI, MPHU3MBI, KOHYyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKAa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacarouiasca c¢epbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIHHO
(dbopMynupoBaTh ONpeAeNICHUsI U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh IHOHATHSAMM: JIBJKEHHME B  INPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh FT€OMETPUYCCKHE OTHOIICHUS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(nmHA, yroij, IUIOMAAbL, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUpPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOHaas cepsl; 00béM Kyoda,
NpPSIMOYTOJIBHOTO  MapajUIeNieNuIiela, MHPAMUIbI, TPU3MBIL, LIMHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METO]

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOMAIINNA METOT IJIsl pEIeHUs 3a7a4H; TIOHUMaHNe
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMH; YMEHHME paclo3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHl MATEMAaTHUECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMaTUYECKOU HAyKU




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

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

1 Yucna v BBIYUCICHUS

11 HarypanbHble u nienslie uncia. [lpuzHaku AeTMMOCTH LENbIX YHCe

12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOH, TPOIICHTHI,
' OeCKOHEUHBIC TIEPUOUYECKUE IPOOH

13 ApudmeTrueckuii KOpeHb HaTypaJbHOH cTeneHu. JlelcTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nenbiM nokasareneM. CTENeHb ¢ paliMOHaIbHBIM IOKa3aTeseM. CBONMCTBa
' CTENeHU

15 CuHyCc, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuyHble U HATYypaJIbHBIE JOTapUPMbI

HevictBurenbHble  4Yucia. ApudmeTudyeckue ornepanudd ¢ JIeWCTBUTEIbHBIMU
1.7 yucnamu. [IpuOiamkEHHble BEIUKCICHHUS, TIPaBUiia OKPYTJICHHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaKEHUN

1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lensie 1 poOHO-palMOHATBHBIC YPABHEHUS

2.2 HppanunoHanabHble ypaBHEHMS

2.3 Tpuronomerpuyeckue ypaBHEHHUS

2.4 [Toka3arenbHble U JIorapupMUIecKre ypaBHEHHUS

2.5 Llenblie u 1poOHO-pallOHANIbHBIC HEPABEHCTBA

2.6 HpparmoHaabHbIe HEPAaBSHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpudeckre HepaBEeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPAaBHECHHI ¥ HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuua cucteMsl TMHEHHBIX ypaBHEeHUNA. OnpeaenuTenab MaTpUIlbl
3 Oyukuuu U rpadpuku

3.1 OyHkius, cnocoobl 3amanus GyHknuu. ['padux GyHknuu. BzanmHOo oOpaTHBIC




¢ynkuuu. YétHble 1 HeuéTHBIe pyHKIMU. [leproanueckue GpyHKIMH

OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.

[TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcuMymbl U MHUHHUMYMBI GyHKIuU. Haumbosbiiee u HauMeHbIlee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
33 Crenennasi (yHKIMSI ¢ HaTypajdbHBIM W IENBIM ToKa3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckre GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku pa3peiBa. AcuMnToTel rpadukoB (yHkmuit. CpoiicTBa  (QyHKIIWH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana matematuyeckoro aHammsa
4.1 [TpousBoanas ¢pyHkuuu. [Ipon3BoaHbIC 3JIEMEHTAPHBIX (QYHKITUN
[lpumeHeHne TPOU3BOMHOM K HCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJBIIET0 W HAUMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
3) MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, OTepaluy HaJl MHOKecTBaMU. J{narpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposaTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombOuHatoprika
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble 1 MJIOCKOCTU B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
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