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INOACHUTEJIBHAS 3AIINCKA

YueOHblii Kypc «AunreOpa M Hadajga MaTeMaTUYECKOTO aHallM3a» SBISETCS OJIHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHero oomero ooOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUNBAET HHCTPYMEHTAIBHYIO 0a3y sl U3yUYeHHUs BCEX €CTECTBEHHO-HAYUHbIX
KYpCOB, a C JPyToil CTOPOHBI, (POPMUPYET JIOTUYECKOE M A0CTPAKTHOE MBIIIICHNE 00YJIarOIuXCs
HAa YpOBHE, HEOOXOAMMOM [UIsi OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTH M JAPYTHMX IUCIMIUIMH. B paMkax JgaHHOTO yueOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOopas (GOopMyIupyeT CBOU
JOCTIKEHUS] B MAaTEMAaTHYECKOH Gopme.

VYueOHbllt Kypc anreOpbl M Hayajl MAaTEMAaTHYECKOI'O aHalIM3a 3aKJIaJbIBA€T OCHOBY JUIS
YCIIELIHOT'O OBJIAJICHUs 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX TEHICHIIMH
PasBUTHSI SKOHOMHKH W OOIIECTBEHHOW KHM3HH, TMO3BOJIIET OPHUEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIMSAX, YBEPEHHO MHCIOJIb30BaTh WX JUIS JalbHEHIIEro
00pa3oBaHus U B MOBCETHEBHON KHU3HU. B TO e Bpems oBlaieHre aOCTPaKTHBIMHU M JIOTHYECKU
CTPOTUMH KOHCTPYKIMSAMH anreOpbl 1 MaTeMaTUYeCKOro aHaiM3a pa3BUBaeT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBAaTh YTBEPKAECHUS C TOMOLIbIO0 HHAYKIIUN
U PaccyX/1aTh AETYKTUBHO, UCIOIb30BaTh 000OIIEHNE U KOHKPETH3alHo0, abCTparupoBaHue u
aHaJIOTHIO, (OpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xoxe wu3ywyenus ydeOHOro kypca «AnreOpa M Hayalna MaTeMaTUYECKOTO aHaIN3a»
oOyyaronuecss TIOJy4YaloT HOBBIM OIBIT PEIICHUS NPUKIAJHBIX 337a4, CaMOCTOSTEIHLHOTO
MOCTPOEHUS MAaTeMaTHYEeCKUX MOJIEJEH pPeabHbIX CHUTYAlMi, MHTEPIpPETaluu IOJIYYEHHBIX
pELICHHH, 3HAKOMSATCS ¢ IPUMEpPaMH MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOLIMMUCSA MAaTEMAaTUYECKUMHU OTKPBITUSMU U UX aBTOPAMM.

VY4eOHblii Kypc 007aaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBII
peanmu3yercss Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOUIMHA (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, Tak U uepe3 crnenubuky ydeOHOH  JesATeNbHOCTH, Tpedyromein
IPOJOKUTEIbHON  KOHUEHTPAallMd  BHUMAaHUS, CAMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajlaM MaTeMaTHYECKOIO aHaIM3a JIEKHT
JeSITeIIbHOCTHBINA IPUHLUIT O0yUEHUS.

B crpykType yuebHoro Kypca «Anredpa U Hadyajaa MaTeMaTHYECKOIO aHAJIN3a» BbIJIEIEHBI
CIENYIOIINE COJEPKATEIBHO-METOANYECKNE JMHUM: «Yucia u BeauciaeHus», «PyHKIUH U
rpadukn», «YpaBHEeHHs U HepaBeHCTBa», «Havyana maremaTnueckoro aHanusa», «MHoOXeCTBa U
JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOANYECKUE JIMHUY N3Y4YarOTCsl Ha IPOTSKEHUH JBYX
JeT o0y4eHus: Ha ypOBHE cpe/iHero olIiero oopa3oBaHus, €CTECTBEHHO JIOMOJNIHSAS JIPYT JIpyra u
MOCTENIEHHO HAChIIAsiCh HOBBIMU TE€MaMU U pazjenaMu. JlaHHbIA ydeOHBIH Kypc sBIsSETCS
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIMHSET B cebe coJepKaHue HECKOIbKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHaINU3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas joruka u japyrue. [lo Mepe Toro kak oOydaromiuecs OBJaJieBalOT BcE Ooiee
OIMPOKMM  MaTeMaTH4YeCKHUM  ammaparoM, y HHUX  [OCleoBaTreabHO  (opMupyercs
U COBEPILUECHCTBYETCA YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJECIb peaJlbHOM CHUTYalUH,
MPUMEHSTh 3HAHUS, TIOJYyYEHHbIE IPU U3YUYEHUHU Y4EOHOT 0 Kypca, sl pEHIeHHs] CaMOCTOSTEIbHO
chopMyIMPOBAHHON MaTEeMaTHUECKOM 3a]jauu, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CogepxatenbsHO-MeTOAUYECKas TUHUS «Hucla 1 BRIYUCICHUS» 3aBepiiaeT GopMupoBaHUE
HABBIKOB MCITOJIb30BaHUS JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYaTO HA YPOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMAHUE YIEISETCS
(I)OpMI/IpOBaHI/IIO HAaBbBIKOB pallMOHAJIbHBIX BBI‘II/ICJICHI/II\/JI, BKJIFOYAIOIINX B CG6$I HUCITIOJIB30BaHUEC
pa3MYHBIX (GOpPM 3alKMCH YHUCIA, YMEHHWE JejaTh NPUKUAKY, BBINOIHATh NPHOIMKEHHBIC
BbIYUCJICHUSA, OLCHUBATL YHCJIIOBBIC BBIPAKCHUS, pa60TaTB C MareMaTu4YeCKMMU KOHCTAHTaMMH.
3HaKOMbIE 00YYArOIIUMCSI MHOJKECTBA HATyPAJIbHBIX, LIEJIBIX, PAMOHAIBHBIX U JIEHCTBUTEIBHBIX
qucesl OOIIOJHAKTCA MHOXCECTBOM KOMIIJIICKCHBIX YHUCEII. B KaXI0M H3 3TUX MHOXECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My crenu(HuyYecKre 3aa4il U Omepaliu: JCJICHUE HaIelo,
OTIEpUPOBAHNE OCTATKAMH HA MHOXKECTBE IIEJIBIX YHCEN, 0COOBbIe CBOMCTBA pAIlMOHATBHBIX U
UPpAIMOHATBHBIX YUCEN, apHPMETHICCKHE OTEPAIINH, a TAKIKE U3BJICUCHUE KOPHS HATYpaJbHON
CTCTICHH Ha MHOXXECTBE KOMIUICKCHBIX 4HCell. biiaromapsi mocienoBaTelbHOMY pPaCIIHpPEHHUIO
Kpyra HCIOJb3yEeMbIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSIMH WX MPUMEHEHHS Ui PEUICHUS
pa3IM4YHBIX 33724 (popMHUpYyeTCs MPEACTABICHUE O SAMHCTBE MAaTEMAaTUKN KaK HAYKH U €€ pOJIU B
MIOCTPOCHHUH MOJIENICH pealbHOTO MUPA, ITUPOKO UCTIONB3YIOTCS 0000IIeHUE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pPEANM3yeTCs Ha MPOTSHKEHUH BCEro oOyueHus Ha
ypoBHE cpenHero ooOmiero o0Opa3oBaHus, TIOCKOJIBKY B KaxaoMm pasaene IIporpammbl
MPEyCMOTPEHO PEeIlIeHHuEe COOTBETCTBYIOIIUX 3a1ad. B pe3ynbTate oOyuaroniuecs: OBlIafeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEHICHUS PalUOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEJbHbIX,
jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
coaepxanmx rnapamerpsl. [lomyueHHbIE YMEHMS MIMPOKO HMCIOJIb3YIOTCS TPH HCCIIECIOBAHUU
GYHKIUI ¢ TOMOIIBIO TPOU3BOJHOMN, IPU PEIICHUH MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXOXKJICHUE
HauOOJIBIINX U HAMMCHBITUX 3HaYeHUH (QyHKIMU. [laHHas comepikareabHas TUHUS BKIIOYACT B
cebst Takke (GOpMUPOBAHHWE YMEHUU BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHuUs
palMOHAIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKEHUH,
CoJlepKallX CcTerneHu u Jjorapudmel. braromaps wuzyueHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaJbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HABBIKU JCIYKTUBHBIX PacCyKIEHHUH, paboThl C CHMBOJIbHBIMU
dbopmamu, TIpeiCTaBIeHNUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHHs] TPAKTHUECKUX U €CTECTBEHHO-
HAy4HBIX 33]1a4, HarJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKA HAYKH.

CopepxarenbHo-MeToiUYecKass JUHUS «DYHKIMU U TpaduKW» TECHO MNEPEIIeTaeTcs C
JPYTUMH JUHUSMHU Y4eOHOT O Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEe10BaTEIbHOCTD
u3yueHus MmaTtepuana. V3ydeHwe CTEnmeHHOH, TOKa3aTeNbHOM, JiorapudMuYeckoil u
TPUTOHOMETPHUUYECKUX (DYHKIMI, UX CBOMCTB M Irpa(MKOB, HCIIOIb30BaHNE QYHKIMN JUIs peIICHHS
3a/1a4 U3 IpyruxX y4eOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBA3AHO KaK C MAaTEMATHYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHS BBIpakaTh (hOpMyJIaMH 3aBUCUMOCTH MEK/Y pPa3IMUHbIMU BETMUYNHAMH,
UCCJIEIOBATh IMOJIy4eHHbIE (DYHKIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTelbHON
JIMHUY HalleJIeH Ha Pa3BUTHE YMEHHUM U HABBIKOB, TO3BOJIAIOIINX BBIPAKATh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpaduyeckoil u cnoBecHol. Ero mizyuenue
CIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI[1H, NCII0JIb30BAHUIO aHATIOTHI.

ConepxxarenpHas 1nHHAS «Hauana matremaTH4eckoro aHaian3a» IMO3BOJSET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKIIAJAHBIX 33/1a4, JOCTYIHBIX 00YYarOIUMCsl, TaK
KaK y HHUX IOSBJISETCS BO3MOXKHOCTh CTPOUTHh TpaUKU CIOKHBIX (DYHKIHH, OMpPENeNarTh UX
HauOOJbIIME U HAUMEHBIIINE 3HAUEHUS, BBIUMCIATE TUIOMEAAN GUryp u 0o0BEMBI Te, HAXOAUTh
CKOPOCTHM M YCKOpPEHHMs IporeccoB. JlaHHas conep)KaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOCHMS MATEMATUYECKUX MOJEIIEH PEAJIBHBIX CUTYaLUH, [I03BOJISIET HAXOAUTh
Haujaydliee pelleHue B NPHUKIAJHBIX, B TOM YHCIE COLHUAIBHO-DKOHOMMYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET pa3BUTHIO abCTPAaKTHOTO,



(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTEMaTHKU B Hayke, TEXHHKE M HMCcKyccTBe. OOydaromiyecs y3HaIOT O
BBIIAIOIIUXCS pe3ysbTaTax, MOJTYYEHHBIX B XOJE Pa3BUTHUS MAaTeMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopneprxaTenpHO-MeToANnYeCcKast TMHUS «MHOXKECTBa U JIOTHKa) BKIIIOYAET B C€0sI 2JIEMEHTBI
TEOPUM MHOXKECTB M MaT€MaTHYECKOW JIOTHMKU. TeopeTHMKO-MHOKECTBEHHBIE IPEICTABICHMUS
IPOHM3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHKH ¥ IPEJIaraloT Hanbosee yHUBepCaIbHBIN S3bIK,
O0BEIMHAIOIINN BCE pa3feibl MaTeMaTHUKH M €€ NPUIOKEHUIH, OHM CBSA3BIBAIOT pa3HbIE
MaTeMaTUYeCKUe JUCUUIUIMHBI U HUX NPWIOKEHUs B eAauHoe ueinoe. [loatomy BaxHO naTh
BO3MOXHOCTh OOyuaromeMycs I[OHUMAaTh TEOPETHUKO-MHOMXKECTBEHHBINH SI3bIK COBPEMEHHOU
MaTEMaTUKHU U UCIIOJIb30BAThH €T0 JJIs BBIPAXKEHUS CBOMX MbICIIEH. [[pyruM BaKHBIM IIPU3HAKOM
MaTeMaTHKU Kak HayKM CleJyeT NpU3HaThb CBONCTBEHHYIO €W CTpOroctb OOOCHOBaHHUH U
CJIEZIOBaHUE ONPENEIEHHBIM IIPAaBUIaM IIOCTPOCHUS J0KA3aTEIbCTB. 3HAKOMCTBO C DJIEMEHTaMU
MaTeMaTHYeCKOM JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBINUIEHUS OOydaroluxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCY’KJCHUS Ha OCHOBE JIOTHUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS.

B yue6HOM Kypce «AnreOpa 1 Hayala MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MAaTCMaTU4YCCKOro MOACIUPOBAHUA, KOTOPBLIC IIPU3BAaHbI CII0COOCTBOBATH q)OpMPIpOBaHI/IIO
HaBBIKOB IIOCTPOCHHUSI MOJIENICH peaslbHBIX CUTYAIMi, UCCIEIOBAHMS 3TUX MOJIENICH C TIOMOIIIBIO
arrapara aJIF€6pI>I U MAaTCMAaTUYCCKOI'0 aHaIn3a, MHTCPHPCTALUMN IMOJTYYCHHBIX PC3YJIbTATOB.
Takue 3amaHus BIUIETCHBI B KaXIBIH M3 Pa3leNOB MPOTPaMMBbI, MOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IMIUPOKO HCHONB3YeTCS JUIsl pelieHusT NpUKIaAHBIX 3amad. [lpu pemenun
peaNbHBIX MPAKTUYECKUX 3324 00YJaIOIINEeCs Pa3BUBAIOT HAOIIO1aTEIbHOCTh, YMEHHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npoOiemy. JlestenbHOCTP 1O (OPMUPOBAHUIO HABBIKOB pEIICHHS MNPUKIATHBIX 33734
OpraHM3yercs B IpollecCe H3Y4YEHMsI BCEX TeM YuyeOHOro Kypca «Anrebpa M Hayaia
MaTEeMaTUYECKOT0 aHAIN3a.

Ha n3yuenue yueOHOTO Kypca «Anredpa u Hayajla MaTeMaTHYeCKOT0 aHATNU3a» OTBOJAUTCS
272 gaca: B 10 xmacce — 136 yacos (4 yaca B Hezieno), B 11 kmacce — 136 gacoB (4 4aca B HEJIETIO).

COAEP) KAHUE OBYUEHUSA
10 KVIACC
Yuciaa 1 BLIYUCIECHUSA

Pannonanenele yncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue ipodu. Ilpumenenue qpodeil 1 MpoLEeHTOB JUIsl peLIeHUs] TPUKIIAHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U pealbHOU KU3HHU.

JetictButenbHble uncia. PannoHanpHBIE W WppaMOHABHBIE YHcla. ApupMeTHYECKHe
omnepaluy ¢ JECUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[Tpubmxk€HHbIE BBIYUCICHUS, TpaBUJia OKPYTJICHUS, TNPUKUIKA ¢ OICHKAa pe3yJbTara
BBIYMCIICHHM.

CreneHb ¢ OCJIBIM ITOKA3aTCJIIEM. bunom HproTona. Mcrnonbp3oBanue HOI[XOI[HH_Ieﬁ (I)OpMBI
3aIlIucu ﬂGﬁCTBI/ITGJ’IBHBIX YUCCIT JId pCUHICHUA IMMPAaKTUYCCKUX 3a/la4 U MMPCACTABICHNUA JaHHBIX.



Apudmernaeckuii KOpeHb HATYpaIbHOW CTETICHH U €TO CBOMCTBA.

Crenesb ¢ paluOHAJIbHBIM I10KAa3aTCJICM H eé CBOfICTBa, CTCIICHb C HeﬁCTBHTeHBHBIM
I1OKa3aTcCJICM.

Jlorapudwm gucna. CoiicTBa orapudma. J[eciTHIHBIE  HATypaIbHBIC JIOTAPUPMBI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHI€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTAaHIE€HC YUCIIOBOTO apryMEHTA.

YPaBHeHI/IH H HEPABCHCTBA

ToxaecTBa M TOXAECTBEHHbIE Ipe0Opa3oBaHUs. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUsA-clleACcTBUA. HepaBeHCTBO, pellleHne HepaBeHCTBa.

OCHOBHBIC METOIBI PEUICHUS MEIBIX U IPOOHO-PAIIMOHATBHBIX YPABHCHUN U HEPABEHCTB.
MHorouiensl 0T OIHOW IepeMeHHOM. Jlenenrie MHOrouJieHa Ha MHOTOUWIEH ¢ OcTaTKoM. Teopema
bezy. MHorouieHs! ¢ neiasiMu ko3 durnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COAEPIKALINX CTENEHU U KOPHHU.
UppanuonansHble ypaBHeHUs. OCHOBHbBIE METO/bI PELIEHHS HPPALIMOHAIBHBIX YPAaBHEHUH.
[loka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/Ibl PELIECHUS [T0KA3aTEIbHBIX YPABHEHMI.
[TpeoOpazoBanue BbIpaKEHH, COIEPIKALINX JOTapru(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJAbl peIIeHHUs JIOrapupMHUUECKUX
YPaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. I[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. Pelllenre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cuctem IMHEHHBIX ypaBHEHUM. Marpuia CHCTEMBl JIMHEHWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro TIEOMETPUYECKHN CMBICI W CBOWCTBA, BBIYMCIECHUE
€ro 3Ha4CHMs, IIPUMEHEHUE OIPEACIIUTEN Il PEUICHUS CHUCTEMBbl JIMHEWHBIX YPAaBHEHUM.
Pemenne npukiagHbIX 3aJad C INOMOLIbIO CHCTEMBI JIMHEWHBIX ypaBHeHMU. ccinepnoBanue
MMOCTPOEHHOM MOJIETU C TOMOIIBIO MAaTPUIL U ONTPEAECTUTENEH.

ITocTpoeHrne MaTeMaTH4eCKUX MOJEIEH PEaJbHOW CUTYallMH C IOMOLIbIO YPaBHEHUU H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3aa4 U 3a1a4
U3 pa3IMyYHbIX 00JacTel HayKu U peaIbHOM JKU3HHU.

DOyHKUUH U rpadpuku

OyHKuuMsA, crnocodbl 3amaHus (yHKIMU. B3aumuo obOpatHble (QyHkuuu. Kommosunums
byuxuii. ['padux pynkumnn. DnemeHTapHblie mpeodpa3oBanus rpadukoB GyHKINHI.

Ob6nacTp onpeaeneHuss 1 MHOXeCTBO 3HaueHul ¢yHkiuu. Hymu gynkumu. [TpomexyTtku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUuU. Ilepuognueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcumMyMbl 1 MUHUMYMBI (yHKUIMK. Hanbosnbliee n HauMMeHblee
3HaYeHUs! PYHKIMHU Ha IPOMEXKYTKE.



Jlunelinas, kBagpaTu4dHas U APOOHO-TMHEHHAsS QYHKIIUUA. DIEMEHTAPHOE MCCIICIOBAHNE 1
MOCTPOCHHE UX TPAPHUKOB.

CrenenHasi pyHKIMsI C HaTypaldbHBIM H IIEJIBIM TOKaszareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS Nn-0il CTemeHu Kak (PyHKIMU OOpaTHOM CTENeHU C HaTypalbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u norapupmudeckas (yHKINHU, UX CBOMCTBA M rpaduku. Mcnonp3oBanue
rpaguKOB QYHKIMH A pELICHUS] YPaBHEHUI.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIPEIEICHUE TPUTOHOMETPHUECKUX  (DYHKIHIA
YHUCJIOBOI'O apryMEHTA.

DOyHKIMOHATBHBIC 3aBUCUMOCTH B PEAIbHBIX IpoIleccax U sSBieHUAX. [ paduku peaabHbIX
3aBUCHUMOCTEMN.

Hauyana MaTeMaTH4eCKOro aHAJIU3a

HOCJ’IG,I[OB&TGJ'IBHOCTI/I, CII0COOBI 3aJaHus HOCJIC,Z[OBaTeJIBHOCTeﬁ. MGTOI[ MaTeMaTHYeCKON
WHIAYKIWH. MOHOTOHHBIE H OTpaHU4YCHHBIC IT0CJICI0BATCIBHOCTH. I/ICTOpI/Iﬂ BO3HUKHOBCHUA
MaTEMaTHYECKOr0 aHa/IM3a KaK aHalIu3a OECKOHEYHO MajbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccur.  beckoHeuHo — yObIBaroias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH T€OMETPHUECKONW IMPOTPECCHH.
JluHelHbIE W OKCIMOHEHUUATbHBIK pocT. Yucio e. Dopmyna CIOKHBIX MPOIEHTOB.
Hcnonp30BaHne IPOrpecCHy JUIsl pELIEHUs] pealIbHbIX 33]1a4 MPUKJIaJHOI0 XapaKTepa.

HenpepeiBable GpyHKIIMN 1 BX cBOiicTBa. ToUkM pa3pbiBa. ACUMITOTHI rpaUKOB PyHKITHIL.
CpoiicTBa (hyHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToJl HHTEPBAJIOB ISl PEIIEHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIIUH JUIsl peIIeHUs 3a/1a4.

[TepBas u Bropas npon3BoHble QyHKIMHU. OnpeneneHe, reOMeTpUIecKuil U Gu3nIecKui
CMBICI POM3BOAHOM. YpaBHEHUE KacaTelbHOM K rpaQuKy QyHKIIMH.

[TpousBoaHbIe n1eMeHTapHbIX GyHKIU. [Ipon3BoHAsS CyMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHo:KecTBa M JIOTHKA
MHOXeCTBO, Oomnepaluu HajJ MHOXXECTBaMHU U WX CBOMCTBa. /narpammel Diinepa—Benna.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara sl ONMUCAaHMUS PEajbHbIX IPOLECCOB U

SBJICHUH, TIPU PEIICHUH 3aJa4 U3 JPYTUX Y4EeOHBIX IIPEIMETOB.

Onpenencaue, TeOpeMa, CBOMCTBO MATEMaTHYECKOTO 00BEKTA, CIICACTBUE, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIC YPaBHCHHUSI.



11 KJIACC

Yuciia 1 BBIYUCICHUSA

Hartypanbuble u uensie uucna. [IpuMeHeHHe MNpPU3HAKOB JEIMMOCTH LIEJbIX YHUCEN,
HanbOobImi oommii genutens (nanee — HOJl) u nammenbmee oomee kparnoe (ganee — HOK),
OCTAaTKOB IO MOJYJIIO, aJiropuT™Ma EBKIMAA 15 pelieHns 3a4a4 B LEJIbIX YUCIIAX.

KommuiekcHple uucna. AnreOpamueckas ¢ TPUTOHOMETpHUYECKas (OpPMBI  3aIUCH
KOMIUIEKCHOTO yucia. ApupMeTHUecKre onepanuu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI HAa KOOPIAUHATHOM tockocTh. Popmyia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHHWe KOMILJIEKCHBIX 4YHCENl JJs peleHus (QUu3ndeckux u
reOMETPUUYECKHX 3a/1au.

YPaBHeHI/IH H HEPABCHCTBA

Cucrtema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCHIBHBIC CHUCTEMBI U CUCTEMBI-
CJIICACTBHA. PaBHOCHIBHBIE HCpPaBCHCTBA.

OT60p KOpHEM TPUrOHOMETPUUYECKUX YPABHEHHH C IIOMOIIBIO TPUTOHOMETPUYECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckux HEPaBeHCTB.

OCHOBHBIE MCTO/bI PCIICHUA I1I0KA3aTCIbHbBIX U HOF&pH(i)MH‘I@CKI/IX HCPABCHCTB.
OCHOBHBIE MCTO/bI PCUICHHWA UPPAlOHAJIbHBIX HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM M COBOKYITHOCTEH PAIllMOHAJIBHBIX, UPPAIIMOHAIIBHBIX,
MOKA3aTeIbHBIX U JOTapu(PMUUECKUX YPABHEHHIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamH.

IIpuMeHeHre ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTEeMaTUYECKUX 3a1ay U
3a/lad U3 Pa3MYHbIX oOO0jacTell HayKWu M pealbHOW >KWU3HU, WHTEpHpEeTalusl MOJyYEHHBIX
pe3yabTaToOB.

DYyHKIUHN U TPaPUKH

I'paduk xommnosunuu ¢yHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUI M HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

['padmyeckue MeTO bl peLLIEHUs] YpaBHEHUI U HEPaBEHCTB. [ paduueckne MeTo bl pelieHus
3a/1a4 ¢ IIapaMeTPaMH.

Hcnonb3oBanue rpadukoB (YHKIMHA JUIsI UCCIEIOBaHUS IPOILIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Hauyaja MaTeMaTH4eCKOr0 aHAJIU3a

[TpumeHeHne MPOU3BOAHON K UCCIIETOBAHHUIO (PYHKIIMNA HA MOHOTOHHOCTH U SKCTPEMYMBEI.
Haxosxnenre HanOobIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (YHKIIMHA HAa OTPE3KE.



[TlpuMeHeHHe TPOW3BOAHOM JJIsi HAXOXKICHUS HAWIYYIIEro PEIICHUS B IPHKIATHBIX
3a/ayax, Ui OMpeeNieHHss CKOPOCTH WM YCKOPEHHUs IMpoliecca, 3aJaHHOTO (OpMYJION WiIn
rpaguKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO IepBOoOOpa3HbIX. IlepBooOpasHble 351€MEHTApHBIX
¢ynkuuii. [IpaBuia HaxX0XKAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomerpuyeckuil CMbICI MHTErpaja. Beraucienue onpeneaéHHoro HHrerpaia
o ¢popmyie Herorona-JleitOuua.

[IpumeHeHrne WHTErpaja Mg HAXOXKICHHUS IUIOMIANed IIOCKUX ¢uryp u o0BEMOB
F€OMETPUUYECKHUX TEJI.

[Tpumeps! pemienuit auddepeHnnaNbHbBIX YpaBHEHHH. MaTeMaTHueckoe MOJEeTHPOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO AU(PepeHINATbHBIX YPAaBHEHUH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JJMNYHOCTHBIE PE3YJIBTATDI
1) rpa:kIaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM mMO3UIMU  OOydYaroImerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABICHUE O MAaTEMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, MpOIEAyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OIPOCHI U JAPYTro€), YMEHHUE B3aUMOJAEHCTBOBATH C COLMAJIbHBIMM HWHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU 1 Ha3HAUYCHUEM;

2) NATPUOTHIECCKOI'O BOCITUTAHUSA

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON MIEHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY U
HACTOAILEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMIKEHHUSIM POCCUHCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKaX, TEXHOJIOTHUAX, cpepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOrO  Hapoaa, Cc(GOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'0 TIOBEJCHHUS, CBSI3aHHOTO ¢ MPAKTUYECKUM NMPUMEHEHHEM
JOCTYDKEHUH HAayKH M JEATENBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAZa B TOCTPOCHHE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOUAs SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHH, PaCCyKJIECHUM, BOCIPUUMYHBOCTH K MATEMAaTHYECKUM AaCIEKTaM

Pa3iInYHBIX BUJOB UCKYCCTBA,

5) puznveckoro BOCIMTAHUSA:



c(OPMHUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEPECax 3I0POBOTO
u Oe3omacHOro 00pa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pPOBOE
NUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXa, PETyJIsIpHas (pU3rUecKasi akTHBHOCTH ),
(1)I/I3I/I‘-IGCKOC COBCPHICHCTBOBAHUC IPH 3aHATHUAX CHOpTHBHO-OSI[OpOBI/ITeHBHOfI ACATCIIbHOCTBIO,

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYOJIO0US, HHTEPEC K pa3ndHbIM chepam
npopEeCCUOHATILHON JESTEIBbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKCHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccur H pealu30BBIBATH COOCTBCHHBIC
JKU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHHIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTUYCCKHUX 3a/1a4 MATEMaTUYECKON HANIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTTUTAHUS:

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYJbTYpbl, TOHUMAHWE BIMSHUS COILUAIBHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
MI00ATLHOTO XapaKTepa YKOJIOTUIECKUX POOIIeM, OpUEHTAIIHS HA TPUMEHEHHUE MaTEMaTHIECKIX
3HAHUU JIJIS peIlIeHus 3a/1a4 B 00J1aCTH OKPY KaIoIel cpeibl, INTAaHUPOBAHHUE TOCTYIIKOB U OLEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIsl OKPYIKAIOIIEH CPEJIbl;

8) HMEHHOCTU HAYYHOI'O IIO3HAHMSA:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW NMPAaKTUKH, MOHWMAaHHE MAaTEMaTHYECKOW HAyKH KaK C(epsbl
YeJIOBEUECKOU JIEATEIIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALUU,
OBJIaJICHUE SI3bIKOM MaT€MATUKH U MaTEMaTUYECKOU KYyJbTYpOU KaK CpPeCTBOM IMO3HAHMS MUPa,
TOTOBHOCTh OCYLIECTBJISATh MPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHIMBUIYAIbHO U

B IpyIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHUBeEPCcAJIbHbIE YUeOHbIE e CTBUS
Bba3oBbie Jornueckue geiicTBUs:

BBISBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MNPU3HAKM MaTeMaTUYeCKHX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy TMOHATUSAMHU, (QOPMYJIUPOBATH OINpEAENCHUS TMOHATHUH,
yCTaHaBJIMBATh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBAHMSA [Uid 000OLIeHHS U
CpaBHEHUs1, KPUTEPUHU ITPOBOJMMOIO aHAJIN34,

BOCIIPUHUMATh, (POPMYIMpPOBaTH U MPEOOpPa3OBbIBATh CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

BBIABJIATE MAaTCMATHUYCCKHUE 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B (baKTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX, TMpejiaraTb KPUTEPUU s BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYHNIA;

ACIaTb BBIBOABI C HCIIOJIB30BAHHWEM 3aKOHOB JIOTMKHU, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKHIOquHﬁ, yMO3aKHIOquHﬁ 110 aHaJIOTHUH,



MIPOBOAMTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHUH (IIPSIMbIE U OT
IIPOTUBHOI0), BBICTpAaMBaThb AapryMEHTALMI0, NPUBOJUTH IPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpATH C110CO0 perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BHIOMpATh HaNOOJIee MOIXOAAINHA ¢ Y4ETOM CaMOCTOATEIBHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBareabcKue AeiicTBHS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUNH HHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATh
BOTIPOCHI, (DUKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHHE;

MIPOBOJIUTh  CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJICIOBAHHUE  I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBJICHUSMHU, ITPOLIECCAMU,

CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIIECHHS M BBIBOBI 110 Pe3yjIbTaTaM IPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHMI;

IMPOrHO3MPOBATH BO3MOXKXHOC PA3BUTHUC IPOLECCCA, 4 TAKKC BbIABUTaTh IMPCAIIOJIOXKCHUA O
€TI0 Pa3BUTHH B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH JeUIUTHl HHGOPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIPOC U IS
pELICHUS 3a/1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHHMKOB  pPa3IMYHBIX TUIIOB, AaHAJIM3UPOBATb,
CUCTEMATHU3UPOBAaTh U MHTEPHPETUPOBATH MH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
[IPE/ICTABIICHUS;

CTPYKTYPHUPOBATH HH(OPMALIHIO, TPEACTABIATH €€ B Pa3INYHbIX POpPMaX, WILTFOCTPUPOBATh
rpaduyecku;

OLICHMBATh HAAE&KHOCTh MHQOpPMAIMM IO CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHUBeEPCcATbHbIE YUeOHbI€ e CTBHUS
Oowmenne:

BOCIIPUHUMATL U q)OpMy.]'II/IPOBaTI) CYKACHUA B COOTBCTCTBHM C YCJIOBUSAMHU W LCIIAMU
06H_ICHI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPAKATHh CBOIO TOYKY 3pCHHUA B YCTHBIX U IMUCBbMCHHBIX
TEKCTaXx, 1aBaTh MMOACHCHHS 11O X0y PCUICHUA 3a/la4, KOMMCHTUPOBATH HOJ'Iy‘—IGHHBIﬁ pE3yibTaT,

B Xo0Jle¢ 00CYXIIeHUsI 3a/laBaTh BOMPOCHI MO CYMIECTBY OOCYXKAA€MOW TEMBI, MPOOIEMBI,
perraemMoii 3aja4u, BBHICKA3bIBATh WJICH, HAICJICHHBIC HA TOWCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKIEHHS C CYXJIEHUSMHU JPYTHUX YYaCTHHUKOB JManora, oOHapy»XUBaTh pa3iHuue U CXOJICTBO
MO3UIINHA, B KOPPEKTHON (hopMe GOpMyITHpOBATh PA3HOTIACHS, CBOM BO3PAKECHHS;



IPEACTABIIATh PE3YJILTAThl PELICHUs 3a4aud, JKCIIEPUMEHTA, HCCIEAOBAHMSA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBHICTYIUICHUS C YUETOM 3aa4 MPE3eHTALUU U OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS
Camoopranu3amnus:

COCTABJIATh IUIAH, AJTOPUTM DELICHUs 3aJaud, BBIOMpATh CIOCOO pemeHHs ¢ y4E€ToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb, 3MOLUUOHAJIbHBLIA HHTEJLJIEKT:

BJIQJICTh HABBIKAMH [TO3HABATEIIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIIAEMBbIX JICUCTBUN U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YJITATOB, BIAJAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIpolecca U pe3yibTaTa pelleHns MATeMaTUIEeCKOM 3a1a4H;

NpCABUACTb TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HHUKHYTH IIPpHU PCHICHHUM 3ada4d, BHOCUTDb
KOPPCKTUBBI B ACATCIIBHOCTL HA OCHOBE HOBBLIX O6CTO$IT€JII)CTB, JaHHBIX, HaI\/JIZIGHHBIX OHII/I6OK,
BBISIBJICHHBIX pr,[[HOCTGﬁ;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBSCHSATH IPUUUHBI JOCTUKCHHS
WM HEJIOCTH)KCHHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOJIWUTh OIIMOKY, J1aBaTh OIICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBmecTHas ACATECJIbHOCTD:

MOHMMATh M UCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHIHONH W WHIMBHIYyaJbHOH pabOTHI TpH
pelieHuy ydeOHBIX 3a/Jay, MPUHUMATh IIeJib COBMECTHON JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeaessiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOIBKHX JIFOJICH;

y4acTBOBaTh B I'PYHNOBBIX (hopmax paboThl (0OCYkIeHHs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» ¥ MHBIE), BBITTOJHATE CBOO YAaCTh pA0OTHI M KOOPAWHUPOBATH CBOH JICUCTBUS C IPYTHMHU
YJIeHAMHU KOMAaHJblI, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K koHmy o0ydenus B 10 kiaacce oOydaroluiics MNOMYYUT CIIEAYIOLUIUE IPEIMETHbIE
pe3ynbTaThl MO OTIENBHBIM TeMaM palouell mporpammsl yuyeOHOro Kypca «AinreOpa W Havaia
MaTeMaTHYECKOr0 aHAJIN3ay:

Yuciia 1 BLIYMCJIEHUA:
CBOOOJHO OMEPUPOBATH MOHITUSIMH: PAIMOHATBFHOE YHCIIO, OECKOHEUHAsl MePHOINIecKast
JIpoOb, TPOIEHTHI, UPPAIMOHATHHOE YHCIIO, MHOXECTBA PAllMOHATBHBIX WM JACHCTBUTEIHHBIX

Yuceil, MOAYJIb JIECTBUTEIIFHOTO qucia,

MPUMEHSATH IPOOU M TIPOLICHTHI VISl PEIICHUS MPUKIAIHBIX 3a7a49 U3 Pa3TUIHBIX OTpacien
3HAHUU U pEeAIbHOM )KU3HH;



NPUMEHSITh NPUOIMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYTJICHHS, NPUKHUAKY U OLEHKY
pe3yibTaTa BEIUUCICHUN;

CBOGOI[HO ONCpHUpOBaTh IMOHATHCM: CTCICHBL C ICJIBIM II0KA3aTCICM, HCIIOJIb30BaATh
MOAXO ALY TO (bopMy 3aInucu ﬂeﬁCTBHTCHBHBIX YuCCll JId pCHICHUS IMPAKTUYCCKHUX 3ada4d H
MNpEaACTaBICHUA JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPaIbHOI CTEIICHH;
CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTelIEM;

CBOOOZHO ONEpPHPOBATh TMOHATHUAMHU: JOTrapu(M dUWCIa, JIECATUYHBIC M HATypajbHBIC
J0TapuQMmBbl;

CBOOOJHO ONEPUPOBATH TOHATHUSMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIIOBOTO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YHACIOBOTO apryMEHTA.
YpaBHeHUs M HEpaBEHCTBA:

CBO6OI[HO OIICPpHUPOBATH NOHATUAMMU: TOXKICCTBO, YPAaBHCHUC, HCPABCHCTBO, PABHOCHUJIBHBIC
YPaBHCHUSA U YPABHCHUA-CICACTBUS, paABHOCUJIbHBIC HCPABCHCTBA,

IPUMEHSATh Pa3IMYHbIE METOJbl PEHIEHHUs] PALMOHAIBHBIX M JPOOHO-pAllMOHATIBHBIX
YPaBHEHUH, IPUMEHATb METOJ UHTEPBAJIOB I PELICHUSA HEPABEHCTB;

CBO60,I[HO OICpuUpoOBaTbL MOHATHAMH: MHOI'OYICH OT OI[HOﬁ nepeMeHHoﬁ, MHOI'O4JICH C
OCJIbIMHA KOB(I)(bI/IHI/IeHTaMI/I, KOpHH MHOI'O4JICHA, IPUMCHATH ACJICHUC MHOTI'OYJICHA HAa MHOTOYJICH
C OCTATKOM, TCOpPCMY B€3y " TCOpEMY Buera JJI1 pCIICHUA 3a/1a4;

CBOOOJTHO ~ONEpUPOBaTh MOHATUSAMH: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpulia,
ONpeAeNuTeNb MaTpUllbl 2 X2 W ero TreoOMETPUYECKHIl CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHHS €r0 3HAYEHUs, PUMEHSTH ONPEACIUTENN Ul PEIICHUS
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJEIMPOBATH pEAlbHBIE CUTYallUH C IOMOUIBIO CHCTEMBI
JVUHEHUHBIX YPaBHEHMM, WCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOIUBIO MAaTpull U
ONPENIETUTENEH, HHTEPIIPETUPOBATH ITOJTYYEHHBIN pPe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBUM C KOpHAMU IS npeo6pa30BaHI/1;1 BBIpa)KeHPIﬁ;

BBITIOJIHATH npeo6pa30BaHI/151 YHCIOBBIX BBIpa)KeHI/Iﬁ , CoACpiKaluX  CTCIICHU C
PpalrOHaJIbHBIM IMOKA3aTCIIEM,

UCIIONIb30BaTh  CBOMCTBAa  JjorapudmoB g  mpeoOpa3oBaHus — JorapuGMUUECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEepUpoBaTh  TMOHATUSMHU:  HUPPALMOHAIbHBIE,  IOKa3aTellbHble U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCUIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYeckue  (popmysasl A npeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKCHUN;



CBOOOJHO ONEpHpPOBAaTh IOHATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHSThH
HE00X01uMBbIe (POPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOACIIUPOBATL PCAJIBHBIC CHUTyallUd Ha SA3bIKC aﬂre6pLI, COCTAaBJISITb  BBIPAXKCHUA,
ypaBHEHHsI, HEpPaBEHCTBAa 110 YCJIOBUIO 3a/layd, KCCICIOBAaTh ITIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM allfapaTa ajireOpsi.

DyHKIUHA U ITPaPUKH:

CBOOOZHO ONEPHPOBATH MOHATUSAMH: (DYHKIHS, CIIOCOOBI 3amaHus (DYHKIUH, B3aHMHO
oOparHbple (QyHKUUH, KOMIO3UIUSA (YHKIMHA, rpaduk (YHKIHUH, BBIIOJHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PyHKIINH;

CBOOOZHO ONEPHPOBATH TMOHATUSAMH: OOJACTh ONPENENEHHS M MHOXECTBO 3HAUYCHHH
byHKIMHU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpPUPOBATH MOHATUSAMH: YETHBIE U HEUYETHbIE (QYHKIUH, MEPUOIUYECKUE
GyHKIUM, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHHHUMYMBI (YyHKIUH,
HanOoJIbIIIee ¥ HAMMEHbIIIee 3HaYeHNE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOZHO OMEpPUPOBATH MOHATHSIMH: CTENeHHas (YHKIUS C HATYpPaJIbHBIM M IIEJbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTypajJbHBIM W LENBIM IOKa3aTeneM, rpaduk
KOPHSI N-Oi CTENEeHU KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATYpaJIbHBIM MOKa3aTelNeM;

ONEepUPOBATh TMOHATUSAMH: JIMHEWHAas, KBaJpaTH4Has M JApoOHO-IMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO ONEpUPOBATh MOHATHUAMU: TMOKa3aTeJdbHAs W Jorapupmuueckas (QyHKIHH, UX
CBOMCTBa M rpadMKH, UCIOIH30BATh UX TPa(UKH IS PEIICHNs ypaBHEHUIA;

CBOOOZHO OINEPUPOBATH IMOHATHUSAMHU: TPUTOHOMETPHYECKAs OKPY>KHOCTb, OIpeaesieHUe
TPUTOHOMETPUUYECKUX (DYHKIMI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Ipauku (QYHKUUH [UIs MCCIEeOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHnH 3a/a4y U3 JAPYyTUX y4yeOHBIX NMPEAMETOB U PeabHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTHU MEXY BEIIMYNHAMU;

Hauyana mareMaTH4eckoro aHajmsa:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: apudmMeTrndeckass U TeoOMEeTpUYecKas Iporpeccus,
OeckoHeuHO yOBIBaIOIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMANIBHBIM POCT,
(bopMyIia CI0XKHBIX NPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

HCITOJIB30BATh MTPOTPECCUU JJIs PELIEHUS PEAIBHBIX 3a4a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPHUPOBATH  MOHATHAMHU:  IIOCIEAOBATENBHOCTb,  CIHOCOOBI  3aJaHMs
[IOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIEN0BATEIILHOCTH, [IOHUMATh OCHOBBI

3apOKACHUA MAaTEMATUYICCKOTO aHAJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

CBOOOJIHO ONEpUpPOBaTh MOHATHAMU: HENpepbIBHbIE (YHKIMM, TOYKU pa3pbiBa rpaduka
(GYHKIIUHM, aCUMIITOTHI rpaduka GyHKIUY;



CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIHSA, HENpepblBHAs Ha OTPE3Ke, NPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH 7151 pEIICHU 3a/1a4;

CBOOOMHO OIEpPHPOBATh TMOHATHSIMH: TIepBasi U BTOpas MPOU3BOAHBIC (HYHKIIUH,
KacaresibHas K TpaduKy QyHKINH;

BBIUHUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEECHHUS, YACTHOTO U KOMIIO3ULIUH JBYX (DYHKIIHH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

HCITOJIH30BaTh TEOMETPUUECKUA U (PU3UUECKHUIA CMBICI MPOU3BOIHOM JJIs PEIICHUS 3a/1a4.
MHo:xecTBa 1 JIOTHKA:
CBOOOJTHO OTIEpUPOBATH OHATHSIMU: MHOXECTBO, OIlepaIliy HaJl MHOYKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jijisl OMKUCAHUS peabHbIX MPOIIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEACICHHUE, TEOopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YpPaBHEHHUS U
HEPaBEHCTBA.

K koHumy o0ydenus B 11 kiacce oOydaroluiics MNOMYYUT CIEIYIOLIUE IPEIMETHbIE
pe3yabTaThl IO OTACIBHBIM TeMaM padoueil mporpaMMel y4eOHOTO Kypca «Anrebpa M Hadana
MaTeMaTHYECKOro aHAJIN3ay:

Yuciia 1 BHIYMCIICHUSA:

CBOOOJHO OINEPUPOBATH IOHATHSAMHU: HATypalbHOE MU 1EJI0€ YHUCIO, MHOMKECTBA
HaTYpaJIbHBIX U LEJbIX YUCEJI, UCIIOJIB30BaTh NMPU3HAKK Aeaumoctu nenslx uuces, HOJ[ u HOK

HaTypaJIbHBIX YUCEIT JJIA pCHICHUSA 3a/]a4, IPUMCHAIATH aJITOPUTM EBKJ’II/II[a;

CBO6OI[HO OICPpHUPOBATH ITOHATUCM OCTAaTKa 10 MOJAYJII0, 3alIMChIBATh HATYPAJIbHBIC YUCJIA B
Pa3IMIHbIX MTO3UITHUOHHBIX CUCTEMAX CUUCIICHUS

CBOOOJHO OINEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpUrOHOMETPUYECKO (opme,
BBITNOJIHATH apu(METHUECKHE ONIEPALIUU C HUMH U N300pa)xkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA:

CBO6OI[HO OIICpHUPOBATH TTOHATUSAMMU: HppalMOHAJIbHBIC, IIOKa3aTCJIbHbIC n
J'IOI‘apI/I(I)MI/ILICCKI/Ie HEPAaBCHCTBA, HAXOJAUTH UX PCHICHUA C TIOMOIIBIO PABHOCHUIIBHBIX ICPEXOA0B;

OCYIIECTBIISATH OTOOP KOPHEW MPH PEIIEHNN TPUTOHOMETPHUYECKOTO YPABHEHHUS,

CBOOOJHO ONEpPUPOBATH MOHSITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HEo0X01uMbIe (OPMYITBI ISl pEILICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBO60I[HO ONCpHUpOBaTh MOHATHUAMU: CUCTCMA U COBOKYITHOCTDH ypaBHeHI/IfI U HCPABCHCTB,
PaBHOCHUJIBHBIC CUCTCMbI U CUCTEMBI-CIICACTBUSA, HAXOANUTH PCIICHUA CUCTEMBI U COBOKYHHOCTGI;'I



paloHalIbHBIX, HpPpAlMOHATIbHBIX, TOKA3aTeNbHBIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

peuiate palMOHAJIbHBIC, HWPPAIHUOHAILHBIC, IIOKAa3aTCJIbHBIC, JIOFapI/I(bMI/I‘IeCKI/Ie n
TPUTOHOMETPHUYCCKUEC YPAaBHCHUA U HEPABCHCTBA, COACPIKAINUE MOAYJIN U IMAapaMCTPHI,

IPUMEHSATH rpaduuecKrue METO/Ibl JJIsl PEIIEHUs] ypaBHEHHH 1 HEPABEHCTB, a TAKKE 3a/1a4 ¢
napaMmeTpamy;

MOJIEJIMPOBATh pealibHble CHUTYyallud Ha $3bIKE alreOpbl, COCTaBISATh BbIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIIEIOBATH TOCTPOCHHBIE MOCIIN
C HCIMOJIb30BaHUEM allllapara airedpbl, UHTEPIPETUPOBATH OTYyUYEHHBINA Pe3yJIbTarT.

DOyHKIUM U rpapukm:

CTPOUTH TpadUKH KOMITO3UIIMKM (PYHKIIUH C MOMOIIBIO AJIEMEHTAPHOTO HCCIEIOBAaHUS U
CBOMCTB KOMITO3HIINHU JABYX (DYHKITHIA;

CTPOUTH TeOMEeTpUYEeCcKre 00pasbl ypaBHEHUI 1 HEPABEHCTB HAa KOOPIMHATHOM TIOCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA;
MPUMEHSTh QYHKUIUU AJI1 MOJICTUPOBAHUS M UCCIIEIOBAaHUS PeaTbHBIX MPOILIECCOB.
Hauyana maTeMaTH4yecKoro aHajmu3a:

WCIIOJIH30BaTh IPOU3BOAHYIO [JJIsi HMCCIENOBaHUS (PYHKIIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIICE U HAMMEHbBIIICE 3HAUCHUS (DYHKIIUH HENPEPHIBHOW HAa OTPE3KE;

HCTIOJTL30BATh MPOU3BOIHYIO JUTS HAXOXK/ICHHUS HAWITYUIIErO PEIICHUS B TPUKJIATHBIX, B TOM
YHCIie COIMAIbHO-9KOHOMHYECKHX, 3a/1a4ax, JIsl OMpeIeNIeHUs] CKOPOCTH M yCKOPEHUS Mpoliecca,
3aIaHHOTO (POPMYIION UITH TpadhUKOM;

CBOOOHO ONIEPUPOBATH TOHATUSMH: TIEPBOOOPA3HAs, ONPEACIEHHBI HHTETPAJ, HAXOIUTh
nepBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIUN M BBIYHCIATH WHTerpan mo ¢opmyne HproToHa-
JletiOnuma;

HAXOAUTb IJIOLAAN MIOCKUX (GUTYp U 00BEMBI TEJ C TOMOLIBIO0 UHTETpaia;

MMETh TPEJICTABIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHUM HA IMPUMEPE COCTABICHUS
nudepeHIaIbHBIX YPaBHEHUH;

peuiaTte NpUKIAJHBIC 3aga4d, B TOM YUCIIC COLHAIIBHO-D3KOHOMUYCCKOTO U (bHSH‘IeCKOFO
XapakTepa, CPpEACTBAMA MATEMATUYICCKOT'O aHaJIN34a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3neinoB 1 TeM IPOrpamMmel KosmyecTBo yacoB OnexktpoHHbie (IU(POBLIE)
n/n Beero| Konrponbnsie | IlpakTuueckue 06pasoBaTebHbIE PeCypChl
paboThl paboThl
1 MHokecTBO AeHCTBUTEIBHEIX Yrcell. MHOrowieHsl. PanyuonaibpHbIe 24 1
ypaBHEeHMs U HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX YpPaBHEHUH
|2_| Oyukiuu U rpaduku. CreneHHas GyHKIUS C LETIbIM ToKa3aTeneM 12 1
3  |Apudmernyeckuii KOpeHb n-oii cTeneHu. ppaioHaisHbIe 15
YpaBHEHMSI
|4—| IToka3zarenbHas ¢pyHkuus. Iloka3arenbHble ypaBHEHUS 10 1
|5_| Jlorapudmmueckas Gynkuus. Jlorapupmuaeckue ypaBHeHUS 18 1
|6—| TpuronomeTpruyeckue BbIPaKEHUS U yPaBHEHUS 22 1
|7_| ITocnenoBaTeIbHOCTH U POrPECCUH 10 1
|8_| HenpepsiBable pynkuuu. [IponszBoanas 20 1
|9—| IToBTOpeHue, 06001EHNE, CHCTEMATU3AIHs 3HAHUI 5 2
|OEH_[EE KOJIMYECTBO YACOB I10 [TPOTPAMME 0
11 KJIACC
Ne HaumeHnoBaHue pa3fenoB U TeM IPOrpaMMBI KonnuecTBo yacos OnexTpoHHbIe (LIM(POBLIE)
n/n Beero| KontponbHbie [IpakTHYecKue 06pasoBaTebHbIE PeCypChl
paboThI paboThI
|1—| HccnenoBanue GyHKIHEI ¢ TOMOIIIBIO TTPOU3BOIHOM 22 1
|2—‘ IlepBooOpasHas 1 UHTETpaj 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpruyeckrue HEpaBeHCTBA




Ne HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbI KomnnuectBo yacos DnexTpoHHbIE (1P POBLIC)
n/n Bcero| KonTponbHble I[IpakTHuecKue 06pazoBaTeNbHEIe PeCypChI
paboThI paboThI
4 HppanroHanbHbIe, MOKa3aTeIbHbIC U JIOTapU()MHUICCKIE 24 1
HEpaBEHCTBA
5 KomruiekcHele uncina 10 1
6 Harypanbhbie u 11enbie yncina 10 1
7 Cucrembl paluOHAIbHBIX, UPPAMOHAIBHBIX TIOKA3aTEIbHbIX U| 12 1
JOTapuPMHUECKUX YPaBHEHUI
8 3ajauu ¢ mapameTpaMmu 16
9 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3alIisl 3HAHUH 16 2
|OELHEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0




MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

Yucia U BEIUMCIIEHUSA

1.1

1.2

OnepupoBaTh MOHATUSMH: PAIMOHATBHOE W JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsSI U AECATHUYHAS IPOOb, IPOIICHTHI

BrmonaaTs apI/I(bMeTI/I‘leCKI/Ie oncpannun C paniruoHaJIbHbBIMU n
HeﬁCTBHTeHBHBIMH qucjiaMu

1.3

Brmomaa T HpI/I6JII/I)KéHHI)I€ BBIYMCIICHUA, HCIIOJIb3YyA ImpaBujia
OKpPYTJICHUA, ACTIAaTh IPUKUAKY U OLCHKY pE3yJibTaTa BBEIUMCIICHUH

1.4

1.5

OnepupoBaTh NOHATUSAMU: CTENEHb C LEJIBIM MOKa3aTeaeM, CTaHAapTHAS
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpaJbHOW CTENEHU;
UCTIOJIB30BATh MOAXOAIIYI0 (OPMY 3aIHCH ACUCTBUTEIBHBIX YHCENT JUIS
peLIeHUs TPAKTUYECKHX 3a]1a4 U MPEICTaBICHUS JaHHBIX

OnepupoBaTh MOHATHAMM: CUHYC, KOCMHYC M TaHI'€HC IPOU3BOJIBHOIO
yria; HCIOJIb30BaTh 3allUCh HPOM3BOJIBHOIO Yyrja dYepe3 oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKIIH

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

OrnepupoBaTh MOHATUSMU: TOXKICCTBO, YPaBHEHHUE, HEPABEHCTBO, 1IETIOE,
parmoHaIbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

23

BrinonHaTe Hp606pa3OBaHI/I5{ TPUTOHOMCTPUICCKUX BLIpa)KCHI/Iﬁ n
pemiaTb TPUTOHOMETPHUICCKUEC YPAaBHCHUA

BrinonsaTe npeo6pa30BaHH;1 HCJIbIX, PAIMOHAJIBHBIX U UPPAlHMOHAJIBHBIX

BBID@KEHUII W peliaTh OCHOBHBIE THIIBI II€NbIX, PALMOHAIBHBIX H
UppalMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB

24

HpI/IMCHﬂTI) YpaBHCHUA W HCPABCHCTBA JIA PCIICHHUA MATCMAaTUUCCKHX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

2.5

MopenupoBaTh peanbHBIE CHUTYallMM Ha S3BIKE alreOphbl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHU S, HEPABEHCTBA IO YCIOBUIO 3aJa4M, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM allapara ajireopsl

OyHKIMK U TpaguKu

3.1

OnepupoBaTh MOHATUSAMHU: (QYHKIHS, CIOCOOBI 3agaHUs (QYHKIIHUH,
o0nacTb oOmpeneieHus] M MHOXECTBO 3HaueHUW (QyHKUuU, Tpaduk
(byHKIMH, B3aUMHO OOpaTHbIE (PYHKIIUH




OnepupoBaTb MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH

32 GyHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduky QyHKIHHA 111 pELICHUs] ypaBHEHU
3.4 Ctpouth W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUYHOU
) GbyHKIUH, cTeneHHON (QYHKIUU C LIEeTIbIM MTOKa3aTesIeM
Hcnonw3oBare rpaduku GyHKIUA A7 WCCICIOBAHHS TPOIECCOB U
35 3aBUCHUMOCTEH TP PEIICHUH 3a7ad U3 APYTUX YUYEOHBIX MPEIMETOB H
' peasibHOM  JKWM3HM, BbIpaXkarb (opMmyJamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana MmaremaTnueckoro aHajinsa
41 OnepupoBaTh MNOHATUSIMU: IOCIEAOBATEIBHOCTh, apuMeTHuecKas Hu
) reoMeTpuYecKas Iporpeccuu
OnepupoBaTb MOHATUSIMHU: OECKOHEUHO YOBIBaroIlas IeoMeTpuyecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAOIICH  T€OMETPUUYCCKOM
POrpeccuu
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENLHOCTEH M MPOrPeccuil  yis
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOKecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis  OINHUCAHUS
52 pealIbHBIX MPOIIECCOB U SBJICHUI, PU PEIICHUH 33/1a4 U3 APYTUX YUSOHBIX
MPEeIMETOB
53 OnepupoBaTh  MOHATUSIMHU:  OINpEICIICHHE, Teopema,  CJEICTBHE,
JTIOKa3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OrnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJI0€ YHCIIO; HCIOJIB30BaTh
1.1 MPU3HAKU JEIUMOCTH MLENBIX YHCEN, PAa3JI0KEHUE YUCIa Ha MPOCTHIE
MHOXHUTENH JIJIs1 PEIICHUS 33729
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHE: JIOTAPU(PM YUCIIA, ICCITHIHBIC U HATYPATbHBIC
' sgorapuMel
2 YpaBHEeHUS 1 HEPaBEHCTBA




2.1

[IpuMeHATH CBOMCTBA CTEMEHM Ui MpeoOpa3oBaHUs BbIpAKEHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHCHUM U HEPABEHCTB

2.2

BeimonHATe 1peoOpa3oBaHusl BBIPAKECHUH, COJACPIKALINX JIOTapU(pMBL;
OTIEPHPOBATH MOHATUAMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

24

HaXOI[I/ITB peIICHUA HpOCTGfII.HHX TPUTOHOMCTPHUYCCKHUX HCPABCHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMa JIMHEWHBIX YPaBHEHUN U €€ pelleHue;
UCIONIb30BAaTh  CUCTEMY  JIMHEMHBIX  YpPaBHEHMH  [UIsI  pEIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxonuts  pemieHMss  NOpPOCTEHIIMX  CHCTEM U COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CUTyallUd Ha S3bIKe aiareOphl, COCTaBIAThH
BBIPKECHMSI, YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 33Ja4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllapara ajareopsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKass (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH SKCTpeMyMa (pyHKIUH, HaunOoJbIIee H
HaVMEHbIIIee 3HAaUYeHUS (QYHKIMH Ha MIPOMEXYTKE; UCTIONB30BATh UX IS
uccieoBaHus QyHKIMH, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATUSAMHE: TPAaPUKH MMOKA3ATEIBHOM, TOrapuPMHUECKON 1
TPUTOHOMETPHUYECKUX (PYHKIHMI; W300pakaTh WX HAa KOOPIUHATHOM
IJIOCKOCTH U MCIIOJIb30BATh JUIS PELICHHS] YPABHEHU U HEPABEHCTB

3.3

3.4

N3o00paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaUKu JTHHEWHBIX
ypaBHCHI/Iﬁ N HCIOJB30BATh HUX JIA PCHICHUA CHCTCMbI JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapukd (QYHKUUH U1 MCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 ApyruxX y4yeOHBIX TUCIMITIMH

4.1

4.2

Hauana MmaTemMaTudyeckoro anainza

OnepupoBaTb MOHATUAMU: HENpepbiBHas (QYHKLUS, MPOU3BOJHAS
GYHKIMM; HCMOJNb30BaTh TIEOMETPUYECKHM M (QU3HMUECKHl CMBICT
IIPOU3BOJHOM JUIS pEeLIEHUs 3a1a4

Haxoaute IMPOU3BOAHBIC SJICMCHTApPHBIX (bYHKI.[HfI, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU, HACTHOI'O (bYHKI.[PIfI

43

Hcnonp30BaTh  MPOM3BOAHYIO JJIsi  HccleAoBaHHA (QYHKIUU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSATh PE3yJIbTaThl UCCIEI0BAaHUS K
MOCTPOCHHIO IPa(hUKOB

4.4

4.5

Hcmons30BaTh IMPOU3BOAHYIO I HAXOXIACHUSA HAWITYYIICTO PCIICHUA B
MPUKIAAHBIX, B TOM YHCJIC COONNAJIbHO-OKOHOMUYCCKHX, 3aaadax

OHepI/IpOBaTL IOHATHUAMMUN nep13006pa3Ha51 U HUHTCrpajg; IIOHUMAThb
I‘eOMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia




4.6

Haxonute mnepBooOpa3Hble 3I€MEHTApHBIX  (QYHKIMHA, BBIYUCIATDH
uHTerpain mo ¢popmyie Heiotona — JleliOnura

4.7

Pemats npukiaaHbie 3a1a4d, B TOM YHCJIE COLMATbHO-YKOHOMUYECKOTO 1
(u3n9ecKoro xapakrepa, CpeJiIcTBAMU MATEMaTHYECKOTO aHAIN3a

ITPOBEPAEMBIE JIEMEHTbBI COAEP/ KAHUSA

10 KUIACC

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

Kox
1 Uucna v BBIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIGCATHYHBIE ApOOW, TPOLEHTH,
OEeCKOHEUHBIE  TEPUOJMYECKUE  Ipodu.  ApudpMeTHyecKkhe  Oomepamud ¢
1.1 panroHaTBFHBIMU YUCIIAMH, MPE0Opa30BaHUsl YHCIOBBIX BBhIpakeHHH. [IpumeHenue
NpoOeil ¥ MPOLEHTOB JUIsl PELICHUS NMPUKIATHBIX 3aJad M3 pa3iIMuYHbIX OTpacieit
3HAHUM U peaTbHOM JKU3HU
JleicTBuTenpHble  uyKcilia.  PanMoOHanbHBIE M MPpPAlMOHAIBHBIE  YHCIIA.
1.2 ApudmeTrdeckue orepanuu ¢ JACHCTBHTEIbHBIMU unciaamu. [IpubmmkEHHBIC
BBIUHCJICHMS], IPaBUJIa OKPYIJIEHHUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ mensiM nokaszareneMm. CrtanaapTHas ¢opma 3amucu JAeWCTBUTEIHHOTO
1.3 yrcna. Mcnonp3oBanue noaxoxsiei (GopMbl 3alUCH JICUCTBUTENbHBIX YUCEN IS
pelIeHns MPaKTUYECKUX 3a]ad U IPECTaBICHUS JaHHBIX
L4 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. [leiicTBus ¢ apupMeTHUeCKUMHU
' KOPHSMH HaTypaJbHOW CTEIIEHU
L5 CuHyC, KOCMHYC U TaHIEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YKCIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS
27 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHOBHBIE
' TPUTOHOMETPHUYECKHE (POPMYITBI
)3 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHcTBO, pelieHne HepaBeHcTBa. MeTon
UHTEPBAJIOB
2.4 | Pemenue 1enbix U ApoOOHO-PAITHOHAIBHBIX YPABHEHUM U HEPABEHCTB
2.5  Pemenue uppalMoOHaJIbHBIX YPaBHEHUIN U HEPABEHCTB
2.6 = PemieHue TpPUTOHOMETPUUYECKUX YPABHEHHI
57 IIpumeHeHne ypaBHEHMI ¥ HEPABEHCTB K PELIEHUI0 MaTEMaTUYECKUX 3a/1ad U 33]a4
' U3 pa3INyHbIX 00JacTel HAyKH U pealbHOM JKU3HU
3 OyHKIHH U TpaduKh
31 Oyukuus, crnocodsl 3aganus ¢yHkuuu. I'padux Qynkuuu. B3aumHo oOparHbie

byHKIIN




39 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuWM ¢yHkumu. Hymm Qynkmm.
' ITpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
33 CrenenHast GyHKIHS ¢ HATYpPaJIbHBIM H IIEJIBIM TIOKa3aTeseM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa U rpaduk KOpHS n-0i CTENEHN
34 Tpuronomerpuueckass OKpyKHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (DyHKIHMIA
' YKCJIOBOIO apryMeHTa
4 Hauana maremaTn4eckoro aHanusa
41 ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl IOCieAOBaTeNbHOCTEH. MOHOTOHHbBIE
' [0CJIEI0BATELHOCTH
Apudmernueckass U reomeTrpuueckas nporpeccud. beckoHeuHo yObIBarolias
47 reomerpuueckass nporpeccus. Cymma OecKOHEYHO YOBIBarOLIEH reoMeTpudecKoi
' nporpeccun. Dopmyiia CIO0XKHBIX IPOLEHTOB. VCIOIB30BaHME NPOrpPeEcCUr UIs
pEILICHNs PEANIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa
5 MHOX€eCTBa U JIOTUKA
MHoxecTBO, omnepanuud Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJii ONHCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB
5.2 | Omnpenenenue, Teopema, CI€ICTBUE, 10KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUA
1 Yucna ¥ BBIYUCIEHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpaJIbHBIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanHue BbIpaxXeHU, CoAepKALIUX JTOTapUPMBbI
29 IIpeoOpa3oBanue BbIpaXEHU, COAECPIKAIINX CTENEHH C PAllMOHAIBHBIM
' MOKa3areseM
23 IIprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHMH. PelleHne NpUKIagHBIX 3a1ad C ITOMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHHUI
2.7 CucreMsbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHHMH, CUCTEM M HEPABEHCTB K PEIICHHI0O MaTeMaTHYEeCKHX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00J1IacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. Ilepuoanueckue ¢yHkuu. [TpomMexyTkn MOHOTOHHOCTH (DYHKIIUH.

3.1 Makcumymbl 1 MUHUMYMBI GyHKIMH. HamOosnblliee W HaWMEHbIIIEe 3HAYCHUE
(GyHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadhukoB GyHKINHA A1 peIieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (yHKUMHA Ui HUCCIENOBAaHUS  NPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aad U3 JPYrHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Havana marematnueckoro anaiamnsa

4.1 HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukiuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TPOU3BOIHON

43 [Ipou3BosHbIe 3eMEHTApHBIX (PyHKUMHA. DOpMyJbl HaXO0XKJIEHUS IPOU3BOJIHOM

' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUH

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. Haxoxnenre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus (pyHKIUU Ha
OTpe3Ke
[IpumeneHnne MpoN3BOAHON ISl HAXOXK/IEHUSI HAUTYYIIETO PELICHHS B IPUKIIATHBIX

4.5 3ajlayax, M OINpeAeNieHUusT CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnol win
rpadgukom

4.6 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BbrdnciaeHne nuTerpaia mo

dbopmyiie Hetotona — JleitOnuma




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O
OBIIET'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

Bnagenue MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELIEHUS 3ajady;
yMeHue (GOopMyJIHpOBaTh M ONEPUPOBATH MOHATHSAMU: OIpEesIeHuE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (HOPMYJIUPOBKHU; IPUMEHSATh UX; yMEHHUE (OPMYIUPOBATD
00paTHOE W TMPOTHUBOIOJIOKHOE YTBEPXKICHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ, MaTeMaTHYeCKON WHAYKIIUU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMS TIpPU PpEUIeHUH 3ajad,
OLICHMBATh  JIOTHYECKYI0 TMPAaBUIBHOCTh  PACCYXKICHHH;, yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPALlUU Haj
MHOKECTBAMHU; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM
anmapar JJisi OUCAHUs PEATbHBIX IIPOLIECCOB U SBJIICHUM U MPU PEIICHUN
3aJa4, B TOM 4HCIE M3 JAPYruX Y4eOHBIX TMPEIMETOB; yMEHHE
OTIepPHPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh Tpadbl pa3IHUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh NOHATUSMHU: HATYpPaIbHOE YHCIO, LIEJIOE YHCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTelIeM, CTENeHb C  JIEUCTBUTEIbHBIM
nokasarenaeM, JorapugMm ymucia, CHHYC, KOCHMHYC W  TaHI€HC
IIPOU3BOJIBHOTO YHCIA, OCTATOK II0 MOIYJIIO, PAlMOHAIbHOE YHCIIO,
UPpPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YHCET; YMEHHE MCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HaUMEHbIIUI OOIIMI AenauTenb U HauMEHbIee
oOmiee KkpaTHOe, aropuT™ EBKiHa npu pelieHnu 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsIMU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATIBEHBIX
BBIPQXXEHHI; YMEHHE ONEepUPOBaTh MOHITUSIMH: IOCIEI0BATENbHOCTD,

apudMeTHUecKas mporpeccus, reoMeTpruecKas mporpeccus, 0eCKOHEUYHO




yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHEe  3a1aBaTh
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpPMYII;
YMEHHE ONEepUpPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, hopma
3aMUCH KOMIUJIEKCHBIX 4HCcell (FeOMETpUYecKas, TPUTOHOMETPUYECKAs U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apH(pMeTHUECKUe ACHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATHAMHU: MaTpuia 2x2 u 3x3,

ONpCaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue OIICpHUPOBATh IHNOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAIIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUT'OHOMETPHYCCKUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC HpCO6p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/II\/JI U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCpaBCHCTB W CHUCTECM, YMCHHC PpCHIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHA MATEMATUYCCKHUX

3aJiad ¥ 3aaa4 U3 pa3JINIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTh (DYHKLIUH, MOHOTOHHOCTbH
(byHKIMH, SKCTpeMyM (PyHKIIMH, HauOoJbIlIee 1 HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HENpepbIBHAsA (PYHKIIMSI, aCUMIITOTHI Tpaduka
¢GbyHKIMY, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKLUH, FEOMETPUUECKUH U
¢u3nyecKkuil CMBICT TPOU3BOAHON, NepBOOOpa3Hasi, OINpeAeHEHHBIN
UHTETpajl; yMEHUE HaXOAWTb ACHUMOTOTHI Tpaduka (yHKIHMH; yMEHHUE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMIO3UIUHN (PYHKIUI, HAaXOIUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GYHKIMHM; YMEHUE HaXOAWTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeNOBaHUS (YHKUHUH,
HaXOAUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOTo
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO Ui HAXOXKICHHUS HaWIy4IIero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3MYeCcKUX 3a1a4ax; HaXOAUTh TJIOMAIH U 00BbEMBI (PUTYD C TIOMOIIIBIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUIH

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M JiorapudmMuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaguKoB (pyHKIU, HCIOIb30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB H
3ajjay U3 peaslbHOM JKU3HU; BBIpAXaTh (POpMyJIaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JI0JIA ¥ YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTy yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM aImapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HauOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIIPETUPOBATD
nH(opMaIrIo, IPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYIO0 CBOKWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIOJIEHUsI C TOMOINBID JHarpaMM pPAacCeMBaHUA H JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4aliHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHPENECICHMUI;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX pacHpeleleHui i
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEalbHBIX COOBITHUH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
MIPSAMBIMH, PACCTOSTHUE MEXKy TUIOCKOCTAMM; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3aa4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IMIMHApA, 00bEM KyoOa,

NpsAMOYT'OJIBHOTO IapaUICIICTIMIICAa, THPaMHUAbI, MPU3MbI, HOUJIMHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMWTH Kiaccudukanuioo ¢Guryp 1mo
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MIOCTPOCHUS
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YMeHue oOmnepupoBaTh IOHSATHUSMHU: JBH)KCHHE B  TIPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA00MS, MOM00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTCKType; HCIIOJIB30BaTh T'€OMETPUUYCCKHUE OTHOUICHHSI
NIPU PEIICHHUH 32]1a9; HAXOAUTh FTEOMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
I0MIa/1b, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB H
U3 PEATbHOW KM3HHM, YMEHHE BBIUUCIISATH FCOMETPUYCCKHUE BEIUYHUHBI
(mMHa, yroi, IUIomanb, 0O0BEM, IJIOHIaIb MOBEPXHOCTH), HCHOIB3YS
M3Yy4YeHHbIE (OPMYIBI U METOJbI, B TOM YHCIE: IJIOUIab MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
MOPSIMOYTOJIBHOTO TMapaljieNienunena, MUPaMUIbl, MPU3MBI, LHWIMHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, Yrol MEXKIY
BEKTOPAMHU; YMEHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3afad APYTux y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3aJavu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTU4eCKON HayK1




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucia ¥ BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

Pammonanbueie uymucna. OOBIKHOBEHHBIE W JECATUYHBIC JPOOH, IPOLEHTHI,

b2 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaIbHOM cTeneHu. JeicTBus ¢ apudMeTHIecKuMu
' KOPHSIMHU HaTypajbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C palUOHAIBHBIM IOKa3aTeNIeM.
' CBoiicTBa cTenIeHU
15 CuHyC, KOCHMHYC ¥ TAaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYpaJIbHbIE JTOrapH(pMbI
JlelicTBUuTenbHbIE uucia. ApudpMeTuyeckue Oomepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmmkEHHBIE BBIYMCICHUS, MpaBWIA OKPYIVIEHUS, NPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1poOHO-paIOHAIbHBIC YPAaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuna cucTeMbl IMHEWHBIX YpaBHEHHN. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKH




Oynk1us, crocodsl 3ananus GyHkuuu. ['padpuk ¢yskmuu. B3aumHo oOparHbie

>l ¢yukuuun. Yérneie u HeuéTHble QyHkImU. [lepuoanueckue GyHKIUN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢ynkuuu. Hymum QyHKIum.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKuuu. HauOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUs C HaTypajdbHbIM M LEJbIM IOKa3areieM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. Acumnrorsl rpadukoB ¢ynkuuid. CpolicTBa (QyHKIU,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmerrdeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHbIe 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHHe NPOU3BOMHONW K HCCIIEAOBAHUIO (YHKUUH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HaMMEeHbIIEro 3HaueHus! YyHKLUU Ha
OTpe3Ke
43 [TepBooOpasnas. MuaTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 mOBEpXHOCTH BpaIllCeHUS
7.5 Koopannats! 1 BEKTOPHI
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