PaGouass mporpamma mno y4yeOHOMYy mnpeaMery «AJredpa um Hayajiaa
MaTeMaTH4YeCKOro aHajau3a» (yriyoJeHHbli ypoBens) 10-11 kiace

HOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «Anrebpa ¥ Hayajga MaTeMaTHYECKOro aHalu3a»
(yriyOsieHHbIN ypOBEHbB) SBIISI€TCA OAHUM U3 HauboJiee 3HAaUUMbIX B IPOrpaMMe
cpenHero o6mero o0pa3oBaHMs, TIOCKOJIbKY, C OJHOW CTOPOHBI, OH
o0OecreynBaeT WMHCTPYMEHTAbHYI0 0a3y /il M3y4eHUsi BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C APYTrOd CTOPOHBI, GOPMHUPYET JIOTMUYECKOE U aOCTPAKTHOE
MBIIIJIEHUE OOydYarouuxcsi Ha YpOBHE, HEOOXOAUMOM MJii OCBOEHHUS
UH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U APYTUX AUCIUILIMH.
B pamkax gaHHoro y4yeOHOro Kypca oOyyaromudecs  OBJaJEBaOT
YHUBEPCAJIBHBIM $I3bIKOM COBPEMEHHON Hayku, KoTopas (opmyinupyer cBou
JOCTHXKEHUSI B MaTeMaTu4eckoi popme.

VY4eOHbIt Kypc anreOpsl 1 HaYall MAaTEMaTHYECKOr0 aHaJIh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIENIHOTO OBJAJICHUS 3aKOHAMU (U3UKU, XUMHH, OUOJIOTHH,
NOHMMAaHHUSI OCHOBHBIX TEHACHIIMN pPa3BUTHUS SKOHOMUKH W OOIECTBEHHOU
KU3HU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUMPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCHOJb30BaTh UX JJISI JAJIbHEHIIETO
oOpa3oBaHuss W B TIOBCEJHEBHOW KHU3HH. B TO ke BpeMs OBIajecHUC
a0CTpaKTHBIMU ¥ JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMHU  anreOpbl U
MaTE€MAaTHYECKOTO aHaju3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTD, IOKA3bIBATh YTBEPIKACHUS C TIOMOIIBI0 MUHIYKIIUU
U paccyXaaThb IeAyKTHUBHO, HCIOJIb30BaTh OOOOIICHHE W KOHKPETHU3AIHUIO,
abcTparupoBaHve U aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJIEHUE.

B xone u3ydenust yueOHOro kypca «Anredpa u Hayajga MaTeMaTHYECKOIrO
aHanu3a» oOydaronIvecs MOIy4YaroT HOBBIA ONBIT pEUIEHUS MPUKIAIHBIX 3a1a4,
CaMOCTOSITEJILHOTO ~ TOCTPOEHMsSI ~ MAaTEMATHYECKHX  MOJEIEH  peaJbHBIX
CUTYyalluid, UHTEPIIPETALMHU [TOJYUYEHHBIX PEIICHHUI, 3HAKOMATCS ¢ MpUMEpaMu
MaTe€MaTUYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE M HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPAMH.

VYueOHbIi Kypc 0051a71aeT 3HaYUTEIbHBIM BOCIIUTATEIBHBIM TTOTEHIIHAIIOM,
KOTOPBIN peanu3yeTcss Kak dYepe3 Y4YeOHbIH wmaTepual, CIoCOOCTBYIOIINN
(GbOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK M 4yepe3 crneuuduky ydueOHOU
NESATENbHOCTH, TPEOYIIEeH NPOJOKUTEIBHOW KOHLUEHTPALMU BHHUMAHMS,



CaMOCTOSITeIILHOCTH, AaKKYPaTHOCTH W OTBETCTBEHHOCTH 33 TOJIYYCHHBIN
pe3ynbTar.

B ocHoBe MeTomukm oOydeHmsl ainreOpe W HadajgaM MaTeMaTHYeCKOTO
aHaJH3a JIOKUT JACATSIbHOCTHBIN MPUHIIAIT O0yUYEHUS.

B crpykType ydeOHOro Kypca «AireOpa W Hadalla MaTeMaTHYECKOTO
aHaNKM3a» BBIJCICHBI CICAYIOIIHE COACPKATEIHHO-METOUICCKUE JIMHUHU:
«Yucnma w  BeuKcacHUsA», «DOyHKIMU W Tpaduku», «YpaBHEHUS U
HepaBeHCTBay», «Hauama MaTeMaTHueckoro aHamu3ay», «MHOKECTBa U JIOTUKay.
Bce OCHOBHBIE COACpPKATEIHPHO-METOAMYCCKUE JIMHUM  W3Y4aloTCs Ha
NPOTSHKEHUU JBYX JIET OOYYCHHS Ha YPOBHE CpeaHEro oOmmiero oOpa3oBaHUS,
€CTECTBEHHO JOIOIHSISA PYT Apyra U MOCTETICHHO HACHIIIAsCh HOBEIMU TEMaMHU
U pazaenamu. JlaHHBIH y4eOHBIH KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJBKY
o0BeuHSAET B ceOe COJepKaHHEe HECKOJBKUX MaTeMaTUYCCKUX JIMCITUILIHH,
TaKUX KakK anredpa, TPUTOHOMETPHS, MaTEMaTHYCCKUN aHajIu3, TeopHus
MHOXKECTB, MaTeMaTH4ecKas JIormka W japyrue. [lo Mepe TOro Kak
oOyJaromuecs: OBJIaJeBal0T BCE OoJiee IMMPOKUM MAaTEMAaTHYCCKUM aIapaTom,
y HUX TOCIICJIOBATCIIBHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyl0 MOJENb  peajbHOM  CHUTyallud, TPUMEHATh 3HAHUA,
MOJIYYEHHBIE TIPU M3YYECHHH Y4YEOHOro Kypca, NI PEIICHHs] CaMOCTOSITEIbHO
chOpMyIHPOBAaHHOW MaTEeMaTUYECKOW 3aJady, a 3aTeM HHTEePIPETUPOBATH
CBOU OTBET.

CopepxxarenpbHo-MeToAMYeCKass JUHUS  «Yucma W BBIYMCICHUS
3aBepiaeT (OPMUPOBAHKWE HABBHIKOB HMCIIOJIB30BAHMS JEHUCTBUTEIBHBIX UYUCE,
KOTOpOe OBIJI0O HAYaTO Ha YPOBHE OCHOBHOTO 00Iero oopasosanus. Ha ypoBHe
cpeaHero obmiero odpa3oBaHus 0co00e BHUMaHHUE yIeJsieTCss (OPMHUPOBAHUIO
HABBIKOB PAIlMOHAJIBHBIX BBIYHMCIICHUN, BKJIIOYAIONIUX B ce0s HMCIOJIb30BaHUE
pa3nu4HBIX (OpM 3alMCH YWCIA, YMEHHE JeNlaTh MPHUKUIKY, BBITOIHATH
npuOTMKEHHBIC BBIYUCICHUS, OLICHUBATh YMCIIOBHIE BBIPAKECHHs, paboOTaTh C
MaTeMaTHYeCKUMU KOHCTAHTAMU. 3HAKOMbIE OOydJalONIUMCS MHOXKECTBA
HATypaJIbHBIX, IEJIBIX, PAIIMOHATBHBIX U JTEUCTBUTEIBHBIX YUCEN JOTOTHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4Hcell. B KakaoM U3 3THX MHOXECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEIU(PUYECKHE 3aJaud U OTEPAINHU:
JICTICHUE HaIleJIo, OMEePUPOBAHME OCTATKAMW Ha MHOXECTBE IICNIBIX YHCET,
0COOBIE CBOMCTBA PAIMOHAIBHBIX U UPPAMOHATBHBIX YMCEN, apUMETUICCKHE
orepalu, a TaKkKe HW3BICYCHUE KOPHSA HATYPAIbHOW CTETICHM Ha MHOXECTBE
KOMITJIEKCHBIX 4YHCeN. brarojgapsi mocieaoBaTenbHOMY pPaCIIMPEHUI0 KpyTa
HCITOJIB3YeMbBIX YHCENT U 3HAKOMCTBY C BO3MOXHOCTSMH HMX MPUMEHEHUS IS
pEeIICHHs] Pa3MUYHBIX 3amad  (QopMUpYyeTCs TPENCTaBIeHWE O EIUHCTBE



MaTeMaTUKU KaK HayKu U €€ POoJii B MOCTPOCHUHU MOJENEH peallbHOro Mupa,
HIMPOKO UCHOJIB3YIOTCS 00001IEHNE U KOHKPETU3ALIMSL.

JIunus «YpaBHEHUSI U HEPABEHCTBAY PEAM3yeTCsl HA MPOTSXKEHUU BCETO
o0y4yeHHUsT Ha YPOBHE CpPEIHEro oO0IIero o0pa3oBaHMs, MOCKOJBKY B KaXIIOM
pazaene IIporpamMmbl IpeayCMOTPEHO PEILICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yibpTate O0O0y4aroluecss OBJIAACBAIOT PA3TUYHBIMH METOJIAMHU  PEIICHHS
pallMOHATBHBIX, HPpAlMOHATBHBIX, TOKa3aTeIbHBIX, JOrapu(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHHUH, HEPABEHCTB U CHUCTEM, a Takxke 3ajad,
cojiepkamux napaMmeTpbl. [lomydeHHBIE yMEHHUSI HIUPOKO HUCIONB3YIOTCS TMPHU
UCCIEOBAaHUM (PYHKIMM C TOMOIIBIO TPOU3BOJHON, TIPU  PEIICHUU
OPUKIAIHBIX 3a7a4 W 3aj]ad Ha HaXO0XKJACHUE HAWOOJIBIINX W HAUMEHBIITUX
3HaueHui QyHkiuu. J[aHHas comepxaTenbHas JIMHHUS BKJIIOYAET B ce0S TakKe
dbopMupoBaHue yMEHUN BBITOJHATH Pacd€Thl 10 Gopmyram, mpeoOpa3oBaHuUs
pallMOHATBHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPpOKCHUU, a
TaK)Ke BRIPAKECHHH, COJIEpKAIUX CTENIEHU | JiorapudMbl. biarogaps nuzyueHuro
anreOpanyeckoro  Marepuajga  MPOUCXOAUT  JajbHEWIee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIIEHUS O00ydaromuxcs, GOpMUPYIOTCS
HaBBIKM JIENYKTHBHBIX PACCYXACHHM, paOdOThl C CHUMBOJBHBIMU (OpMaMH,
IPEACTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEM B BHUAE PABEHCTB H
HepaBeHCTB. AureOpa mnpeanaraeT 3QQeKTUBHbIE MHCTPYMEHTHI JIJISl PElIeHUs
NPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTHU KakK SI3bIKa HAYKHU.

CopepxarenpbHo-MeToAn4eckass JUHUS «DyHKIMU U TpaduKm» TECHO
NEePeIIeTaeTCsl ¢ APYTUMHU JTUHUAMH Y4€OHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMbICIE 3aJa€T TOCIEIOBAaTEIbHOCTh M3y4YeHUs wmartepuana. M3ydeHue
CTENIEHHOW, TIOKa3aTeIbHON, JIOTapU(IMHUECKOH ¥ TPUTOHOMETPHYECKUX
GyHKIIUH, WX CBOWCTB U TpadUKOB, WCIONH30BAHUE (PYHKIUN NIl peIICHUs
3a/1ay U3 JPYrux yueOHBIX MPEIMETOB U PEATbHOMN JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTU4YeCKUM aHaJU30M, TaK U C pellIEHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAaHUE YAeseTcs (OPMUPOBAHHUIO YMEHHS BBIPAKATh
dbopMynamMu 3aBUCUMOCTH MEXIY pa3IWYHBIMH BEIWYMHAMHU, HCCIEIOBATH
MOJIyYeHHbIE (PYHKIHNH, CTPOUTH UX rpaduxku. Marepuai 3Toi coAepKaTebHOM
JUHUAU HalEJeH Ha pPa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIIOLIMX BBIPAXKATH
3aBUCUMOCTH MEXIY BEIHMYMHAMHU B pa3InyHON (opMme: aHaTUTHIECCKOM,
rpaduyecko M CIOBECHOW. FEro m3ydyeHue CmocoOCTBYeT pPa3BHTHIO
ANTOPUTMHUYECKOTO MBIIUICHHS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIHH,
WCMOJIb30BAHUIO AHAJIOTUH.



CopepxarenbHas 1uHus «Havyana MareMaTH4ecKoro aHajin3a MO3BOJISET
CYLIECTBEHHO pPaCHIMPUTh KPYr KaK MAaTeMaTHYeCKHX, TaK W MPUKIATHBIX
3a/1a4y, JOCTYIHBIX 00YyYaroUMMCs, TaK KAaK y HUX MOSABISETCS BO3MOKHOCTH
CTpOUTh TpadUKH CIOXKHBIX (DYHKIMI, oOmpenensiT MX HAUOOJbIIME U
HAaMMEHbLINE 3HAYEHUS, BBIUYUCIATH IO GUryp u o0bEMBI TEN, HAXOIUTh
CKOPOCTH U YCKOpEHUS IpolieccoB. JlaHHas copepxaTesnbHasi TUHUS OTKPbIBAET
HOBBIE BO3MOXXHOCTH TOCTPOCHHMS MAaTE€MAaTHUYECKHMX MOJEeNell peallbHbIX
CUTYallUi, MO3BOJISIET HAXOJAUTh HaWJIydlllee pPElIeHHE B MPUKIAJHBIX, B TOM
Yuclie COUMATbHO-3KOHOMHYECKUX, 3ajJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHajiM3a  CHOCOOCTBYET  Pa3BUTHUIO  aOCTPAKTHOTIO,
(opManbHO-JIOTMYECKOT0 U KPEaTUBHOI'O MBIILIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSIBJICHUS 3aKOHOB MaTE€MaTUKM B Hayke, TEXHUKE W
uckycctBe. O0yyaronyecs y3HalT O BBIAAIONIMXCS pe3yjibTaTaX, MOJIyYeHHBIX
B XOJI€ pa3BUTHUSI MAaTEMAaTUKHU KaK HAYKH, U 00 UX aBTOpaX.

CopepxarenbHo-MeToAMYECKas TMHUS «MHOXECTBa U JIOTUKAa» BKIIIOYAET
B ce0sl 2JIEMEHThl TEOPUU MHOKECTB W MaTEMaTHUYECKOUW JOruku. TeopeTuko-
MHOKECTBEHHbIC TPEJCTaBJICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOU
MaTeMaTUKU U IpeaaraloT HauboJjiee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIOMIMMI
BCE pa3fenbl MaTeMaTUKH M €€ IPWIOKEHUN, OHM CBS3bIBAIOT pPAa3HBIC
MaTEeMaTU4YEeCKUE AUCLUIUIMHBI U UX IPWIOKEHUs B equHoe nenoe. [loatomy
BaXHO  JaTb  BO3MOXKHOCTh  OOy4YalIIeMycsi I[OHUMaTb  TEOPETUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEeMaTHUKU M HCIIOJIb30BaTh €ro IS
BBIP@KEHUSI CBOMX MbICIEH. J[pyrMM Ba)KHbIM IPHU3HAKOM MaTeMaTHKU Kak
HAyKd CJIeayeT TNpPHU3HATh CBOWCTBEHHYIO €H CTpPOrocTb OOOCHOBaHUU U
CIIEIOBAaHNWE  ONpPENEIHEHHBIM  MpaBWJIAM  I[OCTPOCHHS  J10Ka3aTENIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTUYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOr0 MBIIUIEHUS O00Yy4aromMuXcs, TO3BOJSET UM CTPOUTh CBOU
paccyXJIeHUsT Ha OCHOBE JIOTMYECKUX TMpaBui, (OpPMHUpPYET HABBIKU
KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa M Hayala MaTeMaTHUYECKOIO aHaln3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO MOJEIMPOBAHUS, KOTOPHIE TPU3BAHBI
croco0cTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHHS MOJEJIe pealbHbIX
CUTYyaIlMii, MCCIEI0BaHUS ATHUX MOJENEH C MOMOIIbIO ammapaTta anreOpsl u
MaTE€MaTUYECKOTO aHAIN3a, UHTEPIIPETALMU MOJYYEHHBIX pe3yJbTaToB. Takue
3a/laHds BIUIETEHbl B KaXAbI M3 pPa3[eloB NPOrpaMMBbI, IMOCKOJIBKY BECH
MaTepuall y4eOHOro Kypca MIMPOKO HCHOJB3YETCS ISl PEIICHUs MPUKIaIHBIX
3amay. Ilpm pemeHun peanbHBIX MNPAKTUYECKUX 3a4ad  OOydaroluecs
pa3BUBAIOT  HAOJIIONATEIBHOCTb, YMEHUE  HAaXOAUTh  3aKOHOMEPHOCTH,



a0CTparupoBaThCs, MCIOJIH30BaTh AHAIOTHIO, 0000IATh U KOHKPETHU3HPOBATH
npobiemy. JlesTenbHOCTh TT0 (JOPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3aJ1ay OPraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM yU4eOHOTO Kypca «Anredpa
Y HavaJla MaTeMaTHYECKOTO aHATN3a.

Ha w3ydeHme ydeOHOTO Kypca «Anrebpa M Haydajga MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Helel), B
11 xknacce — 136 yacoB (4 yaca B HEACIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, MPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. [Ipumenenue npoOeil U MPOLIEHTOB s
pellIeHUs] MPUKIAIHBIX 3aJa4 U3 Pa3JIMYHbIX OTpaACIed 3HAHUM U peabHOMN
KU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PallMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIHA.
ApudmMeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHCIaMu. Moayib
JEUCTBUTEIILHOTO 4YHCIa U ero cBoicTBa. [IpuOamkEHHbIE BBIYUCICHUS,
MpaBWJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1nensiM nokaszareneMmM. bunom HeloTtona. Hcnosb3oBaHue
noaxoasie  GOpMbI  3amUCHU  JEUCTBUTENBHBIX YHUCENT JUIS  pelIeHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM TIOKA3aTeNeM U €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENIBHBIM MOKA3aTENIEM.

Jlorapudgm uncna. CoiictBa norapudma. JlecsiTuuHble W HaATypaibHBIC
Jorapudmel.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. APKCUHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHBb
ypaBHEHUs. PaBHOCUIIbHBIE YpPABHEHUSI U ypaBHEHUA-clIeICTBUS. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrO4YJIEHBI OT OJHOW NMEpEeMEHHOM. JleeHrne MHOro4jaeHa Ha
MHOrOwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢ ULEIbBIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOGpa3zoBaHs YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTETICHH W KOPHHU.

HUppanuoHnanbHble  ypaBHEHUS. OcHOBHbIE ~ METOABI  pEUICHUA
UppAIMOHAIBHBIX YPABHEHHIA.

[lokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIPAKEHUM, COJIEpKAITUX JTOTAPUPMBI.



Jlorapupmuueckue  ypaBHeHUs.  OCHOBHbIE  METOAbl  pELIEHUs
Jorapu(pMUYECKUX YpaBHEHUI.

OcHoBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbIL. IIpeo6pazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Permenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemenue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUMHBIX
ypaBHeHUN. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUUYECKUH CMBICT U
CBOWCTBA, BBIUMCICHHE €ro 3HAYCHHS, TNPUMEHEHHE ONPEACIUTENs s
pellleHus] CUCTEMbl JIMHEWHBIX YypaBHEHHH. PemieHue NpuKIagHBIX 3a7ad C
MOMOINBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lcciaenoBaHue TOCTPOSHHOM
MOJIEJIH C TIOMOIIBIO MATPHI] M OTIPEICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH pealbHOW CUTYallMHd C MOMOIIBIO
ypaBHEHUI 1 HepaBeHCTB. [[puMeHEHNE ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/lad W 3a/a4 U3 Pa3IMIHbIX 00JIACTeH HAyKH W peabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMSA, crnocoObl 3ananus (QyHKuu. B3aumMHo oOpaTHbie (GYHKIIHU.
Komnosunus dyukmuit. ['paduk dyaknuu. DinemeHTapHbIe TpeoOpa3oBaHUs
rpadukoB G yHKITUH.

OO6nactp onpenieNIeHUsI U MHOXKECTBO 3HaUeHU QyHkiuu. Hymu ¢dyHkumu.
[IpoMexxyTkn  3HaKOMOCTOSSHCTBA.  UETHble M HEYETHbIE  (PYHKIIMH.
[lepuonuueckue  QyHkiuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumyMbl 1 MUHUMYMBI QyHKIuu. Haunbonbiliee 1 HauMeHbIlIee 3HAYCHUS
(GYHKIIMHM Ha TTPOMEKYTKE.

Jluneiinas, kBagpaTUYHAs W JPOOHO-TMHEHWHAS (PYHKIIMUA. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE HX TPaPUKOB.

CrernenHas GyHKIMS C HATYPAJIBbHBIM U LIETBIM TIoKa3zateneM. EE€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduKk KOpHS N-Oi CTENEHU Kak (QyHKIUH OOpaTHOM
CTETICHHU C HATYPaJIbHBIM MTOKa3aTeIIEM.

[lokaszatenbHast u morapudmuueckas GyHKIIMHA, UX CBOMCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peIICHUS YPAaBHEHU.

Tpuronomerpuueckasi OKpy>XKHOCTb, OIpEEICHHE TPUTOHOMETPUUYECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

QDYHKIIMOHAIBHBIE 3aBUCUMOCTH B PEATBbHBIX TPOIECCAX M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTenpHOCTH, cIOCOOBI 3aaHUs IIOCHEIOBaTebHOCTEH. MeTton
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC



IIOCJIEA0BATENBHOCTH. VICTOPUS BO3SHUKHOBEHHSI MAaTEMAaTUYECKOIO aHAIN3a KaK
aHaJIN3a OECKOHEYHO MAJIbIX.

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHO
yObIBaromas reomerpuueckas mnporpeccus. Cymma O€CKOHEUHO YObIBaIOIIEH
F€OMETPUYECKON IPOrpecCUr. JIMHENHBI U DKCIIOHEHIMAIbHBIM pocT. Yucmuo
e. @opmysia CIOXKHBIX MPOLEHTOB. VCnoib30BaHUE MPOTPECCUU ISl PELIEHUS
peanpHBIX 3a7a4 NPUKIAJHOTO XapaKTepa.

HenpepoiBHble GyHKIMKM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkiuid. CBoicTBa (YHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB NJI1 PELICHUS HEpaBeHCTB. [IpuMeHEHMEe CBOMCTB HEMPEPBIBHBIX
GyHKUMN 111 petieHus 3a1ay.

Ilepeass  u  BrOpas  mpousBojgHble  QyHKuuU.  OmnpejenexHue,
r€OMETPUYECKUH U (PUBMYECKUM  CMBICI  MPOU3BOJHOW.  YpaBHEHHE
KacaTeabHOM K Tpaduky PyHKIHH.

[IpousBoanbie  smeMeHTapHbIX  GyHKUMA. [Ipous3BomHast  cymMBlI,
MPOU3BEICHHUS], YACTHOTO U KOMIIO3UIIUU (DYHKIIHIA.

MHo:xecTBa U JIOTMKA

MHOXkeCTBO, ONepanuy HajJl MHOKECTBAMH W MX CBOMCTBA. Jlnarpammsbl
Oitnepa—Benna. IlpumMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjis
OIMCAHUs PEAIBHBIX INPOLECCOB U SABJICHUM, IIPU PELICHUU 3aa4 U3 APYIUX
y4eOHBIX TTPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOT0 OOBEKTA, CIECTBUE,
JOKa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KIJACC

Yuciia 1 BLIYUCIEHHUS

Harypanbupie u 1enble yucia. IIpuMeHeHHE TMPU3HAKOB JACIUMOCTH
LIEeJIBIX YHCeN, HauOoJbiui o0muil nenurens (nanee — HOJl) u HauMeHbliee
obmree kpatHoe (nanee — HOK), octaTkoB 1o momyinio, anroputma EBkinna st
pelIeHus 3a71a4 B 1IEJIbIX YUCTIaX.

KommuiekcHbie umcia. AnreOpandeckas W TPUTOHOMETpHUecKas (HOpMbI
3aIUCH KOMIUICKCHOTO YHucia. ApudMEeTHUYECKHE ONepanii ¢ KOMIUICKCHBIMU
guciaamMu. M3o0pakeHne KOMIUICKCHBIX YHCET Ha KOOPAWHATHOH TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHHM U3 KOMIUIEKCHOTO YHCIIA.
[IpumMeHeHHE  KOMIUICKCHBIX  YHCENI JUIS  perieHus  (QU3WYSCKHX |
reOMETPUUYECKUX 3aja4.

YpaBHeHUSI U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YpaBHEHHM M HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIEACTBUA. PABHOCWIBLHBIE HEPABEHCTBA.
OTObop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUW C  MOMOIUIbIO

TPUTOHOMETPUYECKOU OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTeNbHbIX U JOrapupMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEUIEHUS CUCTEM U COBOKYIIHOCTEH palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4y M 3a7a4 U3 Pa3IMYHbIX 00JlacTell HAyKd U peaibHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YIbTATOB.

DyHKIUHN U TPAPUKHU

I'padux komnoszunmu ¢yHkuuid. ['eomerpuyeckne oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAUHATHOMN MJIIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

['paduueckure meTonbl pelieHus: ypaBHeHU U HepaBeHCTB. I paduueckue
METO/bl pEUIEHU 3a7a4 C IapaMeTPaAMHU.

Ucnonb3oBanue rpadukoB GyHKUUNA JUIsl MCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOPbhIE BO3HUKAIOT MPH PELICHUHU 3a7a4 U3 IPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOW KU3HMU.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpuMeHeHHEe TIPOU3BOIHON K MCCIACAOBAHUIO (PYHKIIMM HAa MOHOTOHHOCTH
U DJKCTpeMyMbl. HaxokneHue HauOONbIIEr0o W HAaWMEHBIIEro 3HA4YeHUU
HEIPEPBIBHON ()YHKIMU HA OTPE3KE.

[IpruMmeHeHre NPOU3BOAHOM I HAXOXKIACHUS HAWJIYUILETrO PEIICHUs B
IIPUKIIAHBIX 3a/1a4dax, I ONpENEeHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO NEpBOOOpa3HBIX. [lepBooOpaszHbie
snemMeHTapHbIX QyHkuuil. [IpaBuna HaxoXI€HUS TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeruucneHue
onpenenéHHoro nuTerpana mo gopmyne Hetorona-JlenOnura.

[Tpumenenne wHTETrpana JJIS HAXOXKICHUS IUIOMAeH TIOCKUX (puryp u
00BEMOB TEOMETPUIECKUX TETI.



[Tpumepsl pemennid quddepeHunanbHbIX ypaBHeHU. Maremarudeckoe
MOJICJIMPOBAHUE pEATbHBIX MPOLECCOB C IMOMOIIbIO U} PepeHIINaTbHBIX
YpPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA MW  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBI VYPOBEHbL) HA VPOBHE CPEJIHET'O OBIIET'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOy4armierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUH,
npoleayp TpakKJaHCKOro oOirecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHue
B3aUMOJICCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON TpaKJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, [ICHHOCTHOE OTHOIIIEHUE
K JOCTHKEHHSIM POCCUHCKHMX MAaTEMaTUKOB M POCCUHCKOM MaTeMaTH4eCKON
IIKOJIbI, WCIIOJIb30BaHUE ATUX [OCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATEIbHOCThIO  YYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIECHHE K MHUPY, BKIIOYas 3CTETUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, peLIeHH, pacCyXIeHUH,
BOCIIPUUMYHBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHUS TPUMEHSITh MAaTeMAaTUYECKUE 3HAHUS B
WHTEpEcax 30pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, CcOaJaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXA, PeTyJsipHas (pu3ndeckas aKTHBHOCTh), (DU3UIECKOE
COBEPIIEHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun M peanu30BBIBATH COOCTBEHHBIE >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHE BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJlbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH CpeJibl, IJITAHUPOBAHHUE MOCTYIIKOB U OLEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTHKW, T[OHWMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTEIbHOCTH, JTAINoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaTeMAaTHUKA M MaTeMaTU4YEeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIISATh NMPOEKTHYI0 U HCCIEI0BATEIbCKYIO AECSITEIBHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JaeicTBUA:

BBISIBIIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXKAY TMOHATHAMH, (OPMYIUPOBATH
ONPEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBaHUSA [JI1 OOOOIEHHWS W CpPaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U  MNPeoOpa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbBIC, €IMHUYHbBIC, YaCTHBIC ¥ 0011, YCIOBHbIC,

BBISIBJIATH ~ MAaT€MaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpEUHs B (haKTaX, JAHHBIX, HAOFOJACHUSAX U YTBEPKJICHHUIX, IIPeIIaraTh
KPUTEPUU JJIs BBISABICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHI;



JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

MIPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEP)KJIEHUN (NIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaATh CMOco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIHUA €  YYETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
GopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodieMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHME IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTOo OOBEKTa,
ABJIGHUS, TIPOLECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 00O0OIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOIOJACHUS, MCCIEJI0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA,

IPOTHO3UPOBATh BO3MOYKHOE DPA3BUTHE IPOLIECCA, a TAKXKE BBIIBUraTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumei:

BBISIBJIATH J1e(pUUUTHl MH(OPMALIMU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JIJISl PELICHUS 3a1a4u;

BBIOMpaTh  MHQOpPMALMIO W3  HMCTOYHMKOB  pA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (HOPM IPECTABICHUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJIEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, ICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHUs B YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaTh NOSICHEHUS MO XOAY PELICHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOeMbl, pelaeMor 3aJadyd, BBICKA3bIBaTh MJIEHU, HAlEJICHHbIE HA TMOUCK
pEILICHMs], COMOCTABIATh CBOM CYKIEHHUS C CYXACHUSAMHU IPYIHMX YYaCTHHUKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPUMEHTa,
UCCIIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIBHO BBIOMpATh (hOpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 peIICHHS
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIa/JI€Th HABBIKAMHM [IO3HABATENIbHOW pedJIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbTaTa
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NPEeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTIDKEHHMSI WM HEIOCTH)KEHHUS Ppe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHas 1eATEJIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  IPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOoThl MpU pEIIeHWH Y4YeOHBIX 3a/1ad, MPUHUMATH IIENb
COBMECTHOW JEATEIBHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboOT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMMOBHIX hopMax paboThl (00CYkaeHNsI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSM,
c(OpMyIMPOBaHHBIM YYaCTHUKAMU B3aHMMOJICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiacce oOyyaromuiicss MOJYYUT CICAYIOIIUE
MpEeAMETHBIE PE3YIbTAThI IO OT/IEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIMOHATIBLHOE YKCIIO, OECKOHEUHAs
nepuoanyuecKkas JApoOb, MPOIEHTHI, HPPAIMOHAIBHOE YHUCJIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

NPUMEHATh JAPOOM W TPOLECHTHI IS PEIICHHS TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOW )KU3HU,

NPUMEHATh  TPUOMDKEHHBIC  BBIUMCICHMS, TpaBUjiia  OKPYTJICHUS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BEIYUCIICHHUI;

CBOOOJIHO OIEpPUPOBATH TMOHSATHEM: CTENIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN IS
pELIEeHUS NMPAKTUYECKUX 3a7a4 U NPEJICTABICHUS JAaHHbIX;

CBOOOJTHO  OMEpUPOBATH  TOHATHEM:  apU(METUYECKU  KOpPEHb
HaTypaJbHOU CTEIICHH;

CBOOOJTHO  OMEepUpOBaTH IMOHATHEM: CTENEHb C  palUOHAIbHBIM
[IOKa3aTelIeM;

CBOOOJTHO OMEPUPOBATH MOHATHUSAMU: JOrapud™m UHCa, NECATUYHBIC U
HaTypalabHbIE TOTAPUPMBI;

CBOOOTHO OMEpPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOI'O apryMEHTA;

ONEpPUPOBaTh IOHATUSMHU: AapPKCHHYC, AapKKOCMHYC M apKTaHIEHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO  OMEpHUpOBaTh  MOHATUSIMH:  TOXIECTBO,  YypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIbHBICE  YpPaBHEHHUS W yPaBHEHUS-CIEACTBUS,
PaBHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh PA3IUYHbIE METOJbl PEIICHHUS PalMOHAIBHBIX U JPOOHO-
pallMOHANBHBIX YPABHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB U1 PELICHUS
HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHITUSIMHU: MHOTOUYIEH OT OJHOUW MEPEMEHHOMH,
MHOTOYJIEH C MeJbIMH KOd(pduUlIMeHTaMU, KOPHU MHOTOWIEHa, MPUMEHSTh



JIeJICHUEe MHOTOYJ€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy
Buera nus pemienus 3anay;

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: CHCTEMa JIMHCHHBIX YpPaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPUIBI 2 X 2 W €ro IeOMETPUYECKUU CMBICIH,
KCMOJIb30BaTh CBOMCTBA OMPEACHUTENS 2 X 2 JJis BBIYMCICHUSI €r0 3HAYCHHS,
MPUMEHSTh OMNPEACIUTEIN I PEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHCHHIH,
MOJICIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
YpaBHCHHM, HWCCIEA0BaTh TIOCTPOCHHBIC MOJCIH C IIOMOIIBI0 MATpPHUIl U
oTpeenuTeNIel, MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICMCTBHH C KOPHAMH JUIS TIpeoOpa3oBaHUS
BBIPAXCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHH C PallMOHAIBHBIM ITOKa3aTeIIeM;

UCII0JIb30BaTh CBOWCTBaA norapudmon TUTSt npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHU;

CBOOOTHO ONEPUPOBATH MOHATUSAMHU: UPPAIMOHAIIbHBIE, TIOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHCHHUS, HAXOAUTh MX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX MIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE dbopMyIibl LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAKECHHUIA;

CBOOOJTHO OMEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSITh HEOO0XoauMble (OPMYINBI [Jisi pELIEHHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHI;

MOJIETUPOBATh pEalbHbIE CHUTYallMd Ha SA3BIKE anreOpbl, COCTaBIATH
BBIpQKEHUS, YpPaBHEHHWS, HEPABEHCTBA 110 YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara anreopsl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIUS, CHOCOOBI 3amaHus
GbyHKIIMK, B3aUMHO OOpaTHblE (YHKIIMW, KOMMO3UIMUS (QYHKIUH, Trpaduk
(GYHKITUH, BBITIOIHATH AJIEMEHTapHbIE peoOpa3oBaHus TpadukoB G yHKITUN;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: 00JIACTh OMPENIETCHUS U MHOXKECTBO
3HaueHUN (QYHKIMH, HYJIH (QYHKITUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIEpPUPOBATh MOHITHAMHU: YETHBIE W HEYETHBIC (YHKIINH,
nepuoandeckne QyHKIUU, TPOMEKYTKA MOHOTOHHOCTU (PYHKITUU, MAKCUMYMBI
U MUHAMYMBI (YHKIIMW, HAUOOJbIIIee W HaUMEHbIee 3HaueHue (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHAS (QYHKIHSI C HATYPAITbHBIM
U TIeTIBIM TTOKa3aTesneM, TpaduK CTeeHHOW (YHKIIMHA C HATYPAIBHBIM H ETBIM



nokasaresieM, rpauk KOpHs n-0il CTeNeHu Kak (PyHKIHH OOpAaTHOM CTENEHU C
HaTypaJIbHbIM IMOKA3aTEIIEM;

OIEepUpPOBATh MOHATUSAMU: JIMHEIHAs, KBaApaTUYHas U APOOHO-TUHENHHas
(YHKUUHU, BBINONHATh 3JIEMEHTApHOE MCCIEIOBAHME U IOCTPOCHUE MX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MOKa3aTeNbHAS U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M IpaUKH, UCIOJIb30BaTh UX rpaduKu IS pelueHus
YPaBHEHUM;

CBOOOJTHO OIEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMeHTa;

UCIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBAaHMUS MPOLECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a4a4 U3 IPYTUX YUYeOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIpAKaTh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIMUMHAMU;

Hauyana maTeMaTH4eCKOro aHAIM3a:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apuPMeTHUecKass U reoMeTpruiecKas
nporpeccusi, 06CKOHEUHO YObIBaIOIasi FreOMETpUYecKas Mporpeccusi, TMHEHHBIN
M OKCIOHEHLMAIbHBIA poCT, (opMyla CIOXKHBIX MPOIEHTOB, HMEThH
[IPEJICTABICHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCHU U1l PELICHHs PEajbHBIX 3a/1ad IPUKIAJTHOIO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TOCIEAOBATENLHOCTh, CIOCOOBI
3a/1aHus MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE U OTrpaHUYECHHbIE

MOCJIEIOBATENIBHOCTH, IOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOIO
aHanM3a Kak aHain3a OECKOHEUYHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: HENPEPhIBHbIE (YHKIHUU, TOYKU
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka HyHKIINY;

CBOOOJTHO OMEpPUPOBATH MOHATHEM: (DYHKIIHS, HETPEpBhIBHAS HAa OTPE3KeE,
MIPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJI pEIIeHUs 33714,

CBOOOJTHO OMEPHPOBATH TMOHATUSMU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenabHas K rpaduky G yHKINH,

BBIUHMCIISITh  MPOM3BOJHBIE CYMMBbI, IPOWU3BEICHUS, YACTHOIO U
KOMIIO3UIMHU JIBYX (DYHKIIUM, 3HATh TPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINI;

MCITIOJI30BaTh TEOMETPUUYSCKUA U (PUBNYECKUNA CMBICI TPOU3BOTHON IS
pelieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  OMEpUpOBaTh TMOHSATHUSMH: MHOXKECTBO, OIEpalid  HaJ
MHOXECTBaMU;



HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar g  ONMCaHUs
peanbHbIX MPOLIECCOB U SIBJICHUM, NMPU pPELICHUH 3aJad U3 JAPYTUX y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMU: OINpPEJEICHHE, TEOpEMa, YpaBHEHHE-
CIE/ICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  OOBEKTa,  JI0Ka3aTeJIbCTBO,
PABHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
peIMETHbIE PE3YJIbTaThl IO OTACIBHBIM TeMaM padoyeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHSA:

CBOOOJTHO OMEpUpOBaTh MOHATUSMU: HATypalbHOE M LEJI0€ YHUCIIO,
MHOYKECTBA HAaTypaJjbHbIX U LIEJIBIX YUCEN, UCIIOIB30BATh IIPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypalbHBIX 4MCEN sl PELIEHUS 3a7ad,
IPUMEHATH AIrOpUT™M EBKIMAA;

CBOOOJTHO ONEPUPOBATH TOHSITHEM OCTaTKa IO MOJIYJI0, 3alHChIBAThH
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULIUOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPEJCTABIATh KOMIUIEKCHBIE YHCia B aaredpanyeckoil u
TPUTOHOMETPUYECKON (popMe, BBITOIHATh apU(PMETHUECKUE ONEpallui ¢ HUMU
1 U300pakaTh Ha KOOPAUHATHON INIOCKOCTH.

YpaBHeHUs1 1 HEPABEHCTBA:

cBOOO/IHO ONEpPHUPOBATh MOHATHAMH: UppallMOHAIbHbIE, IOKAa3aTeIbHbIE U
jgorapu(MUUECKHE HEpPaBEHCTBA, HAXOAUTh HUX PpEUIEHUs C [OMOUIbIO
PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYILECTBIATh OTOOp KOpHEH IMpH pELIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoO0XoauMble (OPMYNIbl JJIsl PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUMN
U HEPABEHCTB, PABHOCUIIBHBIE CHUCTEMBI MU CHUCTEMBI-CICACTBUSA, HAXOIUTHh
pelIeHnss CHCTEMBI M COBOKYIIHOCTEM palHMOHAJIBHBIX, WPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapu(MUIECKUX YPABHEHHI U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalHUOHaJIbHBIC, [I0Ka3aTeIIbHBIC,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
coaep Kale MOYIU U I1apamMeTpsl;

MPUMEHSATH I'papruecKre METOIbI JIsl PEIIEHHs] YPABHEHU U HEPABEHCTB,
a TaKKe 3a7a4 ¢ lapaMmeTpaMy;



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aureOpbl, COCTABIATH
BBIPAJKEHHUS, YpPaBHEHHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIM C HCHOJIb30BAHMEM almapaTta ainreopsl,
MHTEPIPETUPOBATH NOJYUYECHHBIN pPe3yJIbTaT.

DYyHKIUHN U TPaPUKU:

CTpOUTh TpapuKh KOMIO3ULUHU (YHKUUNA C MOMOIIBIO 3IEMEHTAPHOIO
UCCJIEI0BAHUS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIMIA;

CTpOUTh TE€OMETpUYeCKHMe oOpa3bl YpaBHEHUW W HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOIHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPHUUECKUX
byHKIM;

NPUMEHATh (DYHKIWW TSI MOJEIMPOBAHUS W HCCICIOBAaHUS PEaTbHBIX
IIPOILIECCOB.

Havyasa maTteMaTH4ecKOro aHajamnza:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO  JJIs  HCCieAoBaHMs  (QYHKUMHA  Ha
MOHOTOHHOCTH U DKCTPEMYMBIL;

HaXOJIWTh HanOoJbIIIee W HAUMEHbIIIee 3HAYCHHUS (DYHKIIMN HETPEPHIBHOM
Ha OTpPE3KE;

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAaXOXKIEHUS HAaWIy4IlIEero peIIeHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-)KOHOMHUYECKUX, 3aJadax, JJs
OIIpe/IeNICHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (opmynoi wiu
rpaduKoMm;

CBOOO/IHO OINEpUPOBaTh NOHATUAMM: IE€pBOOOpa3Hasi, ONpeAesIEHHBIN
MHTErpajl, HaXOJUTh MEPBOOOpa3HbIE INEMEHTApHbIX (YHKUUI U BBIYUCIATH
uHTerpai mno popmyne Hetotona-JleiOunua;

HaXOIWTh IUIOUIAJM TIJIOCKUX (Uryp U O0OBEMBI Tel C IOMOLIBIO
UHTErpana;

UMETh IPEACTAaBICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHUUA Ha IpPUMEpE
coctaBiieHUs U pepeHINaTbHBIX YPaBHEHU;

pelaTth MpUKJIaJHbIe 3aJaul, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypesI
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpapuku. CrenenHas GyHKIUS C 12 1
LETBIM MOKa3aTeaeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
yYpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKe BbIpaXKEeHUs U ” |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )

3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontponbupie | - Ilpaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTrpruyeckue HepaBeHCTBA
4 WppanmonanbHele, mokazareabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBa
KomnuekcHeie uncna 10 1
HarypanbHble u 1ienbie yncina 10 1
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
yYpaBHEHUH
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne Tema ypoka DJIeKTPOHHbIE
n/n KounuecTBo unppossIe
- o0pa3oBaTtejibHbIE
pecypchl
MHO3K€eCTBO, ONEpaIMy HaJl MHOXKECTBAMH U UX CBOMCTBA 1
Huarpammsl Diinepa-Benna 1
[IpuMeHeHne TeOpETHKO-MHOKECTBEHHOTO amnmapara Jisl peieHus 3a1a4 1
4 Panmonansubie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOH, TIPOLICHTHI, 1
OECKOHEYHBIC MTEPHUOMUECKHE TPOoOH
5 Panmonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TIPOLICHTHI, |
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
6 [Ipumenenue npoOeli U MPOIICHTOB VISl PEIICHUS MPUKIIATHBIX 3a/1a4 1
7 [Ipumenenne npoOeii ¥ MPOLIEHTOB ISl PEICHUS MTPUKIIATHBIX 33/1a4 1
8 HelictBuTenbHbie yncia. PalimonanbHble M HppaloHaibHbIE YUCia 1
9 Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMHI YU CIaMU 1
10 Monynb A€MCTBUTENBHOTO YKCIIAa U €r0 CBOMCTBA 1
1 [TpubnmkEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYIJICHUS, IPUKUIKA U OL[EHKA |
pe3ynbTaTa BBIYMCICHUM
12 OCHOBHBIE METOJIbI PEIICHHUS LEIbIX U APOOHO-pAIMOHATBHBIX |
YpaBHEHUH U HEPABEHCTB
13 OCHOBHBIE METOIBI PEIIEHUS EeNbIX U APOOHO-pAIIHOHATBHBIX |
YpaBHEHUH U HEPABEHCTB
14 OCHOBHBIE METOIBI PEIICHUS IEeNbIX U IPOOHO-pAIIHOHATBHBIX 1




YpaBHEHUM U HEPABEHCTB

MHorousneHs! 0T OJJHOM EpEMEHHOMU. JleieHre MHOro4ieHa Ha

15 MHOTO4IEH ¢ ocTaTkoM. Teopema besy

16 MHorowieHsl ¢ nensiMu Kodpdunuentamu. Teopema Buera

17 Pemrenne cucrem TMHENHBIX ypaBHEHUN

18 Pemrenne cucrem NTMHENHBIX ypaBHEHUN

19 Martpuia cucTemsl TMHEHHBIX ypaBHEHHUH. OnpeaenuTens MaTpULbl 2X2,
€ro TeOMEeTPUYECKHI CMBICI U CBOICTBA; BHIYMCIIEHUE €r0 3HAUEHUS

20 Onpenenurens MaTpULBI 2X2, €r0 TEOMETPUIECKUI CMBICI U CBOWCTBA;
BBIYHCIICHUE €r0 3HAUYEHUS

21 [Ipumenenue onpeaenuTens s pelieHHs CUCTEMbI TMHEWHBIX
ypaBHEHUU

” Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIbIO CUCTEMBI IMHEHHBIX
ypaBHEHUU

3 Pemenue npukiaaHbIxX 3aa4 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHU M

24 KontponbHas padota: "ParinonanbHble ypaBHEHHS 1 HEPABEHCTBA.
CucrteMbl TUHEUHBIX YpaBHEHUM"

)5 dyHKIMsA, criocoObl 3ananus GyHkuu. BzanmMHo oOpaTHbIE QYHKITUN.
Kommnosunus ¢yHkumii

26 I'paduk PyHkuuu. JaemMeHTapHbie TpeoOpazoBaHus rpaduKoB (YHKIIHIMA

7 Ob6nacTh onpeaeneHus © MHOXKECTBO 3HadeHui GyHKiuu. Hynu
¢ynkuuu. [IpoMexyTkH 3HaK MOCTOSHCTBA

73 Yérnsie n Heu€THble (pyHKIMU. [lepuoauueckue pynkuuu. Ipomexyrku

MOHOTOHHOCTH (PYHKIIMU




MaxkcuMymbl 1 MUHUMYMBI (hyHKIMU. Hanbompiee 1 HauMeHbIIee

29 3Ha4YeHHEe (PYHKIIUN HA TPOMEKYTKE :
30 Jlunelinas, KBapaTU4Has U IPOOHO-TMHEWHAs (YHKIIUU 1
31 DeMeHTapHOe UCCIIEIOBAaHHUE U MIOCTPOCHUE TPaUKOB 3TUX QYHKIUI 1
32 DneMeHTapHOEe UCCIIEeI0BaHUE U MTOCTPOEHUE rPaPUKOB 3TUX DYHKIUI 1
33 Creniens c 1enbIM nokasareneM. buaom Herotona 1
34 Crenens c 1enbIM nokasareneM. buanom Herotona 1
35 CrenenHas GyHKIMS C HATypaJIbHBIM U LI€JbIM NOKa3aTeseM. E€ 1
CBOICTBa U rpaduk
36 KounTponsnas pabora: "Crenennas pynkuus. E€ cBoiicTBa u rpaduk" 1
37 Apudmernueckuil KOpeHb HATYpaIbHOW CTENIEHH U €ro CBOMCTBa 1
38 ApubdMeTnuecKknii KOpeHb HATYPAIbHOM CTETICHH U €T0 CBOMCTBA 1
39 [IpeoGpa3oBanus YUCIOBBIX BBIPAXKEHHM, COIEPKAIINX CTETIEHU U KOPHU 1
40 [TpeoOpazoBaHust YMCIOBBIX BRIPAKEHUH, COJIEPIKAINUX CTETICHH U KOPHH 1
41 [IpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COJIEPIKAIUX CTETICHH U KOPHH 1
4 Uppatnmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS |
UppalMOHANILHBIX YPaBHEHHM
43 Wppanmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS |
UppalMOHANILHBIX YPAaBHEHHM
m Uppatnmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS |
UppalMOHANILHBIX YPaBHEHHM
45 PaBHOCHIIBHBIE ITEPEXO/IbI B PEICHUN UPPALMOHATIBHBIX YPABHEHUI 1
46 PaBHOCHITbHBIE TIEPEXO/Ibl B PELICHUU UPPALIMOHATBHBIX YPABHEHHHA 1
47 PaBHOCHIIBHBIE TIEpEXOIbl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1
48 PaBHOCHIIBHBIE TIEpEXOIbl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1




CBoiicTBa u rpaduk KOpPHA N-0i CTENEHU KaK (YHKIUU 0OpaTHOM

9 CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM !

50 CBoiicTBa u rpaduk KOpHS N-0# CTETIEHU KaK (GYHKIUU 0OpaTHOMH |
CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM

51 KonTpomnsHas padora: "CBoiicTBa U TpaduK KOPHSI N-Oi CTETICHH. |
WppatmonansHble ypaBHeHU"

52 Cremnensb C pallMOHATIBHBIM TOKa3aTeNeM U €€ CBOMCTBa 1

53 Cremnensb C pallMOHATIBHBIM TOKa3aTeeM U €€ CBOMCTBa 1

54 CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNEM U €€ CBOMCTBA 1

55 [TokazarenbHas GpyHKLUSA, €€ CBOMCTBA U TpaduK 1

56 Hcnonb3oBanue rpaduka GyHKIUU A pelIeHUs] ypaBHEHUH 1

57 Hcnonws3oBanue rpaduka GyHKIIUN TSl pEIICHUS YPaBHEHUI 1

53 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS |
MOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS |
MOKa3aTeIbHbIX YpaBHEHUN

60 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS |
MOKa3aTeIbHbIX YpaBHEHUN

61 Kontponsnas pabora: "[lokazarensHas ¢pynkuus. [TokazarenbHbie |
ypaBHeHUS"

62 Jlorapudm uucia. CoiicTBa norapudma 1

63 Jlorapudm uucina. CoiicTBa norapudma 1

64 Jlorapugm uucna. CpoiictBa Jorapupma 1

65 JlecATUUHBIE U HATypalibHbIE JTOTapu(pMbI 1

66 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1




67 [IpeoOpazoBanme BEIpaKEHUH, COAepPKAMUX JTOTapu(Mbl 1

68 [IpeoOpazoBanme BEIpAKEHUH, COIEPKAMUX JTOTapu(DMBI 1

69 [IpeoOpazoBanme BEIpAKEHUH, COIEPKAMUX JTOTapu(HMBI 1

70 Jlorapudmudeckas GyHKIus, €€ CBOWCTBA U TpaduK 1

71 Jlorapudpmuueckas QyHkuus, e€ cBoicTBa U rpaduk 1

72 Hcnonb3oBanue rpaduka GyHKIUU A pelIEHUs] ypaBHEHUN 1

73 Hcnonb3oBanue rpaduka GyHKIUM A pelIEHUs] ypaBHEHUN 1

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOIbI PEIIICHHS 1
Jorapu(PMUIECKUX ypaBHEHUN

75 Jlorapudmudeckue ypaBHeHHsl. OCHOBHBIE METOIbI PEIICHUS 1
Jorapu(PMUIECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU JIOTapU(MUUECKUX YpaBHEHUI 1

78 PaBHOCHIIbHBIE TIEpEeX0Ibl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHHM 1

79 Kontponbnas padota: "Jlorapudmudeckas ¢pynkius. Jlorapudpmuaeckue |
ypaBHEHUS"

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC YMCIIOBOTO apryMEHTa 1

81 CuHyC, KOCHHYC, TAHT€HC U KOTAaHI'€HC YUCIIOBOTO apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YUCIOBOTO apryMeHTa 1

84 TpuronomeTrpuyeckasi OKpy>KHOCTb, ONIPEICIICHHE TPUTOHOMETPHUECKUX |
(GYHKIHI YUCIOBOTO apryMeHTa

25 Tpuronomerpuueckasi OKpYKHOCTb, OTIPEJECICHHE TPUTOHOMETPUUECKUX |

(GyHKIUI YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BhIPAXKEHUIN 1
91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BhIPAXKEHUIN 1
92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BhIPAXKEHUIN 1
93 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
95 Pemenue TpuroHoMeTprueCcKUX ypaBHEHHM 1
96 Pemenue TpuroHoMeTpruecKUX ypaBHEHHM 1
97 Penrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
98 Penrenne TpuroHoMeTpu4ECKUX ypaBHEHUN 1
99 Penrenne TpuroHoMeTprUYECKUX YpaBHEHUN 1
100 Pemienne TpuroHOMETpUYECKUX YpaBHEHUH 1
101 KontponbHas padoTa: "TpuroHoMeTpuYecKre BEIPAKCHHS 1 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"
102 ITocnenoBarenbHOCTH, CIOCOOBI 334aHUS HOCIE0BAaTENbHOCTEN. MeToq |
MaTeMaTU4YeCKON HHIAYKIUH
103 MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIE0BaTEIbLHOCTH. McTOpHs aHan3a |
0ECKOHEYHO MaJIbIX
104 ApudmMernueckast Iporpeccust 1
105 I'eomeTrpuueckas mporpeccust 1
106 beckoHeuHO yOBIBarolIasi reoMeTpuyeckas mporpeccus 1




107 CymMa O6eckOHEeYHO yOBIBAIOUICH reOMETPUIECKOM MPOTpeccun
108 JIMHEWHBIN 1 SKCIIOHEHIMAIbHBIN pocT. Yucno e. Dopmyna CI0KHBIX

IIPOLIEHTOB
109 JIMHENWHBIN U SKCIIOHEHIMAIbHBIN pocT. Yucno e. Dopmyna CI0KHBIX

IIPOLIEHTOB
110 Hcnonb30Banne Iporpeccuu JUIsl pelieHys peallbHbIX 3a7jau MPUKIaTHOTO

Xapakrepa
111 Kontponsnas padota: "[locnenoBaTenbHOCTH U Tporpeccun’” 1
112 HenpepriBHbIE (YHKIINHN U UX CBOMCTBA 1
113 Touka pa3pbiBa. AcUMNTOTHI T'paKOB QYHKIHI 1
114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CpoiicTBa (yHKITUH HEMIPEPHIBHBIX HA OTPE3KE 1
116 Meto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
117 Meto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
118 Meto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119 [IpumeHeHne CBONCTB HEMPEPBIBHBIX (DYHKIIUI 7151 pelIeHus 3a1a4 1
120 [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMM /711 PEIICHHS 3a1a4 1
121 [TepBas u BTOpas mpou3BOIHbIC (PYHKIIMH 1
122 Onpenenenre, reOMETPUUECKHUI CMBICI IPOU3BOIHON 1
123 Omnpenenenue, GU3NMYECKUNA CMBICT TIPOU3BOIHON 1
124 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUN 1
125 VYpaBHeHHe KacaTenbHOU K rpaduky GyHKIIUN 1
126 ITpoun3BoHbIE IIeMEHTAPHBIX QYHKLIUI 1
127 IIpoun3BoaHbIE IIEeMEHTAPHBIX QYHKLIUH 1




128 [TpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU (DYHKITUI |
129 [IpousBoHast CyMMbI, IPOU3BEACHUSI, YACTHOTO U KOMIIO3ULIUU (DYHKIIMM 1
130 [IpousBoHas CyMMbI, IPOU3BEACHUSI, YACTHOTO M KOMIIO3ULIUU (DYHKIIMMA 1
131 Kontponsnas padora: "[Ipoussoanas” 1
132 [ToBTOpeHue, 0600IIeHNE, cUCcTeMaTH3alus 3HaHui: "YpaBHEeHUs" 1
133 [ToBTOpeHue, 0600IIeHNE, cucTeMaTH3alus 3HaHui: "OyHKIuu" 1
134 Wrorosas koHTposIbHas paboTa 1
135 Hrorosas koHTposbHas paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 1

3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

)




11 KVIACC

Ne Tema ypoka DJIeKTPOHHBbIE
n/n KosunyecTBo yacos nH@poBLIC
o0pa3oBaTte/ibHbIE
pecypcsl
| [IpumeHneHne Mpou3BOIHOM K HccaeI0BaHUIO (DYHKIUI Ha |
MOHOTOHHOCTB U DKCTPEMYMBI
) [IpumeHeHne Mpou3BOIHOM K HccieI0BaHUIO (DYHKIUI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
3 [IpuMeHeHne mpou3BOIHOM K MCCIIET0BaHIIO (DYHKIIUA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI
4 [IpuMeHeHne MpON3BOIHOM K UCCIIETOBaHMIO (DYHKIIUA HA |
MOHOTOHHOCTB U DKCTPEMYMBI
5 [IpuMeHeHne MpON3BOIHOM K UCCIIET0BaHMIO (YHKIIUA HA |
MOHOTOHHOCTB U DKCTPEMYMBI
6 [IpuMeHeHre MPOU3BOIHOM K UCCIICAOBAHMIO (DYHKIIUA HA |
MOHOTOHHOCTb U DKCTPEMYMBbI
7 Haxoxaenrne HaubobIIero 1 HaMMEHbIIEro 3HaYeHUS |
HEeNpephIBHONM (DYHKIIUU Ha OTPE3KE
g Haxoxaenrue HauboIbIIero 1 HaMMEHbIIEro 3HaYeHUS |
HEMpephIBHOM (DYHKIIUU Ha OTPE3KE
9 Haxoxaenrue HauboIbIIero 1 HaMMEHbIIEro 3HaYeHUS |
HEeMpepbhIBHOM (DYHKITUU Ha OTPE3KE
10 Haxoxenrne HauboIbIero 1 HAaNMEHbBIIEro 3HAYCHUS |

HeNpepbIBHON (DYHKIIMU HA OTPE3Ke




Haxoxc;[eHHe HanOOJIBIIEr0 1 HAUMEHBIIIETO 3HAYCHHUS

i HETPEePbIBHON (D)YHKIIMU HA OTPE3KE

2 HaxoxneHre HauboJIbIIero 1 HaUMEHbILIEr0 3HaYEHUS
HETPEPbIBHON (DYHKIIMU HA OTPE3KE

13 [IpuMeHeHne MPOU3BOIHOM Il HAXOKACHUS HAWIy4IIeTO
pelIeHts B IPUKIAIHBIX 3a7a4ax

14 [IpumeHeHne Mporu3BOIHON ISl HAXOXKACHUS HAMTYUILIEro
pelIeHts B MIPUKIAIHBIX 3a7a4ax

15 [IpuMeHeHne npon3BOIHOM IS OIIPEIETIEHUSI CKOPOCTH U
YCKOpEHUs Mpolecca, 3aJaHHOro GopMysIoi Uitk rpaguKomM

16 [IpuMeHeHne npon3BOIHOM IS ONIPEIETIEHUSI CKOPOCTH U
YCKOpEHUs Mpolecca, 3a1aHHOro GopMyinon Wi rpaguKkom

17 Kommnozumus hyHkimii

18 Kommnozumus ¢hyHkimii

19 Kommno3unus ¢pyHkumit

20 ['eomeTpuueckue 00pa3bl ypaBHEHUN HA KOOPIMHATHON
IJIOCKOCTH

o1 ['eomeTpuueckue 00pa3bl ypaBHEHUN HA KOOPIMHATHON
IJIOCKOCTH

2 KonTponsnas pabora: "UccnenoBanue GyHKINNA ¢ TOMOIIBIO
MPOU3BOAHOMN"

23 IlepBooOpa3Has, OCHOBHOE CBOMCTBO 1MepBOOOPA3HBIX

24 ITepBooOpa3Hble aneMeHTapHbIX GyHKIMN. [IpaBuiia HaxoXaeHUs
epBOOOPa3HBIX

25 IlepBooOpa3Hble aneMeHTapHbIX QyHKIMN. [IpaBuia HaxoXaeHUs




nepBOOOPa3HBIX

26 NHurerpain. I'eomeTpryecknii CMbICI UHTETpaa 1

7 Brruncnenue onpenenéHroro uaTerpaia no gopmyine Herorona- |
JleitOnuIa

)% Brruucnenue onpenenénnoro uaterpaia no Gopmyne Herorona- |
JleiiOuuna

79 [IpumeneHne uHTErpaia A HaX0AKACHUS TUIOIAEH TII0CKHX |
uryp

30 [IpuMeHeHnne nHTETpaIa ISl HAXOXKACHHS 00BEMOB 1
TEOMETPUUECKHUX T

31 [Ipumeps! pemennii quddepeHnnaibHbIX YpaBHEHUH 1

32 [Ipumeps! pemennii quddepeHnnalbHbIX YpaBHEHUH 1

13 MareMaTtnueckoe MOJISITMPOBAHUE PEaTbHBIX ITPOIIECCOB C |
noMo1Ibio quddepeHnnanTbHbIX YpaBHECHUIH

34 Kontponbnas padota: "[leppooOpazHas u mHTErpan” 1

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1

36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1

37 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA M TpadUKH 1

38 Tpuronomerpuyeckue GyHKIUU, UX CBOWCTBA U rpaduKu 1

39 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpauKu 1

40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTH

A1 O160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C MOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTH

42 OT10op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUI ¢ TOMOILBIO 1




TPUTOHOMETPUUECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUIECCKHIX YPABHEHHH C MTOMOIIBIO

43 TPUTOHOMETPUUECKON OKPYKHOCTHU !
44 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB 1
45 Pemrenne TpuroHoMeTpU4ECKNX HEPABEHCTB 1
46 Pemrenne TpuroHoMeTprU4ECKNX HEPABEHCTB 1
47 Pemrenne TpuroHoMeTprU4ECKNX HEPABEHCTB 1
43 KonTponsnas pabora: "['paduku TpUroHoMeTpu4ecKuX QyHKIHH. 1
Tpuronomerpudeckue HepaBeHCTBA"
49 OcHOBHBIE METO/IbI PEIIEHUS TOKAa3aTeNbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PEILIEHUS TOKAa3aTeNbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
54 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PeIIEHUSs JOTapu(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PeIlIeHUs JOTapu(PMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PELICHUS HPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEILICHUS HPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
61 I'padrueckue MeTo/1bl pellIeHHs UppallMOHAIBHBIX YpaBHEHUN 1
62 I'paduueckue MeToIbl peleHns UppallMOHATIBHBIX YpaBHEHUN 1
63 I'paduueckue MeTo1bl pelIeHHs OKa3aTeabHbIX YpaBHEHUN 1




64 I'paduueckre MeTO bl pelIeHNUs IOKA3aTeIbHBIX HEPABECHCTB 1

65 I'paduueckre MeTOIBI pemeHHs JOTapUPMUUECKUX YPAaBHEHUH 1

66 I'paduueckre METO b pelIeHHS JIOTAPHU(PMHUYECKIX HEPABEHCTB 1

67 I'paduueckre METOIbI pelIeHHS JIOTAPHU(PMHUYECKIX HEPABEHCTB 1

68 I'padmyeckue MeTobl pelIeHus MOKa3aTeNbHbIX U |
Jorapu(PMUIECKUX ypaBHEHUN

69 I'padmyeckure MeTobl peleHus MOKa3aTeNbHbIX U |
Jorapu(PMUIECKUX ypaBHEHUN

70 I'padmyeckure MeTo bl peleHus MOKa3aTeabHbIX U 1
Jorapu(pMUIECKIX HEPABEHCTB

71 I'padmyeckure MeTobl peleHus MOKa3aTeNbHbIX U 1
Jorapu(pMUIECKUX HEPABEHCTB

7 Kontponbnas padota: "VppanmonanbHbie, TOKa3aTeIbHBIC U |
norapudmudeckue HepaBeHCTBA"

73 KommiekcHbie uncia. Anredpanyeckast © TPUTOHOMETpUIECKast |
(opMBI 3aITUCH KOMIUIEKCHOIO YHCIIA

74 KommuiekcHble uncna. Anredpandeckasi 1 TPUrOHOMETpUYECKast |
(opMBI 3aITMCH KOMIUIEKCHOIO YHCIIA

75 ApudmMeTnueckre ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU 1

76 Apugpmernueckue onepanuy ¢ KOMIJIEKCHBIMU YUCIaMH 1

77 N3006pakeHne KOMIUIEKCHBIX YUCel Ha KOOPAUHATHOM IJIOCKOCTH 1

78 N3006pakeHne KOMIUIEKCHBIX YHCeNl Ha KOOPAUHATHOM IJIOCKOCTH 1

79 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO YUCIa 1

80 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO YUCIa 1

81 [IpuMeHeHre KOMIUIEKCHBIX YHCeN Ul pelieHUs GU3NYECKUX U 1




rCOMCTPHUUYCCKUX 3ada4d

82 KonTpomasnas padora: "KomrekcHbie grcia' 1

83 HarypanbsHbie u niensie uncia 1

84 HarypanbHble u nenbie yncna 1

85 [IpumeHeHne NPU3HAKOB JAETMMOCTH 1IEJIbIX YHCET 1

86 [IpumeHeHne NpU3HAKOB JAETMMOCTH 1IEJIbIX YHCET 1

87 [Ipumenenne npuszHakoB Aenumocty 1eibix yucen: HOJl u HOK 1

88 [Ipumenenne npuszHakoB Aenmumoctu nensix yucen: HOJl u HOK 1

%9 [TpuMeHeHre MPU3HAKOB IETUMOCTH IEITBIX YHCET: OCTATKH IO 1
MOJYJIO

90 [TpuMeHeHre MPU3HAKOB IETUMOCTH IEITBIX YUCET: OCTATKH IO 1
MOYIIIO

01 [IpumeHeHne MpU3HAKOB JAECTUMOCTH 1IEJIbIX YHCET: AITOPUTM |
EBxunia s perieHust 3a1a4 B EJIbIX YHCIax

92 KonTponsnas pabora: "Teopus nenbix yucemn" 1

03 Cucrema ¥ COBOKYITHOCTh ypaBHEHHI. PaBHOCUIIbHBIE CHCTEMBI U |
CUCTEMBbI-CJIEJICTBUS

o4 Cucrema ¥ COBOKYIHOCTh ypaBHEHHI. PaBHOCUIIbHBIE CHCTEMBI U 1
CUCTEMBbI-CJIEJICTBUS

95 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH |
paloHaIbHBIX YpaBHEHUN

96 OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH |
UppalMOHANILHBIX YPaBHEHHMA

97 OCHOBHBIE METO/IbI PEIIEHHs CUCTEM U COBOKYITHOCTEH |

IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ




OcHoBHEBIC MCTOABI PCIICHUA CUCTCM U COBOKYHHOCTGI;'I

o8 IIOKA3aTENbHBIX YPaBHEHHUU !
99 OCHOBHBIE METO/Ibl PEILIEHUSI CUCTEM U COBOKYITHOCTEN |
JOTapu(PMUICCKUX YPABHCHHIMA
100 OCHOBHbBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN |
Jorapu(PMUIECKUX ypaBHEHUN
[IpumeHeHne cucTeM K peleHH0 MaTeMaTUYeCKUX 3a1a4 1 3a]a4
101 U3 pa3IU4HbIX 00JacTel HAyKU U peasIbHOM JKU3HH, 1
MHTEpPIpEeTAIHs TOTYYeHHbBIX PE3YIbTaTOB
[IpumeHeHue cucTeM K pelIeHHI0 MaTeMaTHYeCKUX 3aJ1ad U 3a/1au
102 13 pa3IU4HbIX 00JacTel HayKU U peasIbHOM JKU3HH, 1
MHTEPIIpETALHS TOJTYYE€HHBIX PE3yIbTaTOB
[IpuMeHeHNne HEpaBEHCTB K PELICHUIO0 MaTEMAaTUYECKUX 3a7a4d U
103 3a/1a4 U3 pa3InYHbIX 00JIacTel HAYKU U PEATbHON KU3HH, 1
WHTEpIpETAIUs NOJYyYCHHBIX PE3yJIbTaTOB
Kontponpras padota: "CuctemMbl paliioOHaIbHBIX,
104 HMPPAMOHAIBHBIX IMOKA3aTEIbHBIX U JIOTapU(HMHUUCCKUX 1
ypaBHEHUI"
105 PanmonanbpHbie ypaBHEHHUS ¢ ITapaMeTpamMu 1
106 ParmonanpHble HEpaBEeHCTBA C TapaMeTpaMu 1
107 ParmonanpHbie CUCTEMBI C TapaMeTpaMu 1
108 WppanmonanbHble ypaBHEHMS], HEPABEHCTBA C ITapaMeTpaMu 1
109 HppaunoHanbHble CUCTEMBI € ITApaMETPaMu 1
110 IToka3arenbHbIC ypaBHEHUS, HEPABEHCTBA C lTapaMETPaAMU 1
111 IToka3aTenbHbIE CUCTEMBI C TTAPAMETPAMHU 1




112 Jlorapudmuueckue ypaBHEHHsI, HEPABEHCTBA C TTapaMeTpaMu 1
113 Jlorapugmuydeckue cuCTeMBI ¢ TapaMeTpaMu 1
114 TpuroHomeTpudeckue ypaBHEHUs € ITapaMeTpamMu 1
115 TpuroHomeTpruecKre HEPABEHCTBA C TapAMETPAMHU 1
116 TpuroHomeTpudecKkre CUCTEMBI € ITapaMeTpamMmu 1
117 [TocTpoenue u uccienoBaHre MaTeEMaTHUECKUX MOJeel

peaNbHBIX CUTYALMI C MOMOLIBIO YPAaBHEHUH C ITapaMeTpaMH

[TocTpoenue u uccienoBaHre MaTeEMaTHUYECKUX MOJEel
118 peaNbHBIX CUTYallUid C TOMOIIBIO CHCTEM YPABHEHHI C

napaMmeTpamu

[TocTpoenue u uccienoBaHre MaTeEMaTHUECKUX MOJeNei
119 peanbHBIX CUTYALMI C TOMOIIBIO CUCTEM YPAaBHEHUH C

rapameTpamu
120 KonTtponbnas padota: "3agauu ¢ mapamerpamu"
121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3aIs 3HaHui: "YpaBHeHUS"
122 IToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3aIs 3HaHui: "YpaBHeHUS"
123 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIMS 3HaHUH: "Y paBHEHUSI.

CucrteMbl ypaBHEHHIT"
124 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3alUsl 3HAHUI:

"Hepasenctna"
125 [ToBTOpEenue, 060061IeHNE, cCcTeMaTH3alusl 3HAHUI:

"Hepasenctna"
126 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3alMsl 3HAHUI:

"HepaBencrsa"
127 [ToBTOpeHnue, 06001IeHNE, CCTEeMAaTH3allksl 3HAHUI:




"IIpousBosHas u e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE, cCCTEMAaTH3alUsl 3HAHUM:

128 " - " 1
[IponsBonHas u €€ NpuMEHEHNe
129 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3aIlUs 3HAHUM |
"[IpousBosaHas u e€ npumeHeHue"
130 [ToBTOpenue, 06001IIeHNE, cucTeMaTU3aus 3Hanui: "MaTerpan u |
ero npuMeHexue"
131 [ToBTOpeHue, 0600IIeHNE, cucTeMaTH3alus 3HaHui: "OyHKIuu" 1
132 [ToBTOpEeHmEe, 0000IIEHNE, cucTeMaTH3aIus 3HaHui: "OyHKIu" 1
133 [ToBTOpeHME, 0000MIIEHNE, CUCTEMATH3aNKs 3HaHUN: "D yHKITUN" 1
134 Wrorosas koHTpoJIbHAs paboTa 1
135 Hrorosas koHTpoJbHAS paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 3







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMM: pAlMOHAJIbHOE M JIEHCTBUTEIILHOE YUCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinmonHaTe  apudmernyeckue omepaudd € palloOHaIbHBIMU U
JENCTBUTEIbHBIMU YU CIIAMU

1.3

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYHMCIICHUA, HCIIOJIb3Ys ImpaBujia
OKpYIJICHH:, AC€JIaTh IPUKUAKY U OICHKY pE3yjibTaTa BEIUMCIIEHUH

1.4

OnepupoBaTh MOHATHSAMU: CTETICHB C I[EJIBIM MOKa3aTeIeM, CTaHAapTHAS
(dhopma 3amucu AEUCTBUTEIBHOTO YKCiIa, KOPEHb HATypabHOUM CTEIICHH;
HCIIOJIh30BaTh MOIXOANTYI0 ((OPMY 3alTUCH JECHCTBUTEIBHBIX YUCEN IS
pelieHus MPaKTUIECKHUX 3a/1a4 ¥ TPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATHUSAMH: CHHYC, KOCUHYC U TaHT'€HC IMPOU3BOJIHHOTO
yria; HCIOJb30BaTh 3alKCh IPOM3BOJBLHOTO Yrjla uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/Iﬂ 1 HCPABCHCTBA

2.1

OHepI/IpOBaTB IOHATHUAMU: TOXKIACCTBO, YPaBHCHUEC, HCPABCHCTBO, IICJIOC,
PadrOHAJIBHOC, HppauOHAIBHOC YpaBHCHHC, HEPABCHCTBO,
TPUTOHOMETPUYECKOEC YPaBHCHHUE

2.2

BoimonHaTe mpeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH U
peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI

2.3

BreimonasaTs Hp606p330BaHI/I${ OCIabIX, palnOHaJIbHBIX n
HppallMOHAJIbHBIX Bpra)KCHI/Iﬁ H pcllaTb OCHOBHBLIC THUIIBI LCJbIX,
palliOHAJIbHBIX U UPPAIUOHAIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

24

HpI/IMeHHTL YPaBHCHUSA U HEPABCHCTBA JISI PCHICHUSA MATCMATHUYCCKUX
3alav U 3aa4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MojenupoBaTh peanbHble CUTyallMM Ha S3bIKe alreOpbl, COCTaBIIATh
BBIPQ)KEHUS, YpaBHEHMs, HEpaBEHCTBA [0  YCIOBHMIO  3aj]iauu,
UccleoBaTh MOCTPOCHHbIE MOJENU C MCIIOJb30BaHMEM armapara
anreOpbl




3 OyHKIMH U TpapuKH
OmnepupoBaTh MOHATUSAMH: (PYHKIMA, CHOCOOBI 3amaHusl (YHKIUH,
3.1 o0nacTe ompenesNieHUs] W MHOXECTBO 3HA4YEHUH (QYHKIUH, Tpadux
(GyHKIMY, B3aUMHO 00paTHBIE (PYHKITHH
39 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUETHOCTh (QYHKIMH, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 PELICHNS ypaBHEHUN
34 Crpouth u uyMTaTh rpaduKd JIHHEHHONW (YHKUWHU, KBaJAPATUIHON
' (yHKIMM, CTENIEHHOW (PYHKIIUU C LIETBIM [T0Ka3aTeleM
Wcnonb3oBarh rpapuku (QyHKUMNA JUIsI UCCIEIOBaHMUS MPOLECCOB M
35 3aBUCHUMOCTEHN TNpHU PElIeHUH 3ajad U3 JAPYrux y4eOHBIX MPEIMETOB U
' peaJIbHOM  JKM3HM, BbIpaXKaThb (QOpMYIamMH 3aBUCUMOCTH MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh MHOHATUSAMHU: IOCIENOBATENBLHOCTh, apHU(pMeTHUecKas H
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh NOHATUSIMU: OECKOHEUYHO YyObIBarolasi reoMeTpuyecKkas
4.2 Mporpeccusi, CyMma OECKOHEYHO YOBIBAIOIIEH T€OMETPHYECKOM
IIporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CIIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA MOCIEIOBATENIBHOCTEH W MPOTpEecCHil ISt
' pelleHus pealbHbIX 33aa4 MPUKIAJHOTO XapaKkTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU
Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapaTr Julsl ONMCaHUs
52 peanbHBIX IPOLIECCOB W SBJICHUH, NPHU PEIIEHHM 3a1ad U3 JPYyrux
y4EOHBIX NMPEIMETOB
513 OnepupoBaTb MOHATUSAMHU: OIpEJEIEHUE, TeopeMa, CIe/ICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeagMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero od0pa3oBanusi
pe3yJabTaTa
1 UYucna ¥ BEIYMCICHUS
11 OnepupoBaTh MOHATUSIMH: HATYpPaJIbHOE, LEJIOE YHUCIIO; HUCIOJIb30BAThH

NpHU3HAKU ACIIMMOCTH HECJbIX YHUCCII, PA3JIOKCHHUC YHCJIa Ha IPOCTHIC




MHOKHUTCIIN JJI1 pCHICHUA 3a1a4

1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIILHBIM I10Ka3aTEIEM

1.3

OnepupoBaTh MOHATHAMHU: JOrapud™M  4YHCIa, JCCATUYHBIE H
HaTypaJbHbIE JOTapu(PMBbI

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTh cBoOMcTBa CTENEHUW JUIsi NpPeoOpa3oBaHUsl BbIPAKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3ATEIBHOE YPAaBHEHHE U HEPABEHCTBO;
penaTh OCHOBHBIE THIIBI [IOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BoinonHATe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEPIKALIUX JIOTapU(PMBL;
ONEepUpOBaTh  MOHATUSAMHU:  JIoTapuPMHUUECKOE€  ypaBHEHUE U
HEPaBEHCTBO; pPeLIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPABHEHUHN U
HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUH M €€
pelnieHne; UCIoJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JUIS peLICHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemeHus IpOCTEMINIMX CHCTEM M COBOKYIHOCTEH
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenupoBaTh peaibHbIC CHTyalldM Ha SI3bIKE alreOpbl, COCTABISATH
BBIpKCHHUSI, YPaBHEHUS, HEPABCHCTBA U CHCTEMBI 110 YCIOBHIO 33]1auH,
WCCIIeIOBaTh TOCTPOSHHBIE MOJENIM C KCIOJIb30BaHUEM —arapara
anreOpsl

OyHKIUU U TpaPuKu

3.1

OnepupoBaTh NOHATUAMU: TepUOIUYECKass (QYHKIUS, HTPOMEKYTKU
MOHOTOHHOCTH (pYHKILMHU, TOUYKU SKCTpeMyMa (YHKIUU, HAUOOJbIIee U
HauMeHbllIee 3HaueHus! (PYHKIIMU HA POMEKYTKE; UCIOIb30BaTh UX IS
ucclieJoBaHus PYHKINHU, 3aJaHHON rpadukoM

3.2

OnepupoBaTh NOHATUSIMU: TpaduKH MOKa3aTENbHOM, JorapuMuyecKoit
U TPUTOHOMETpHUECKUX (YHKIUI; H300pakaTh MX HA KOOPAMHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHH U HEPABEHCTB

3.3

N300paxxaTp Ha KOOPJMHATHOM IUIOCKOCTH TpauKH JUHEHHBIX
YPAaBHEHUH M HCIIOJIb30BaThb UX IS PEIICHUS CUCTEMBI JIMHEHHBIX
YpPaBHEHUI

34

Hcnonb3oBate rpadpukn (QyHKUMHA JUIS MCCIEJOBAHUS MPOLECCOB U
3aBHCUMOCTEH U3 JPYruxX y4yeOHBIX TUCIMITINH

Hauana MaTemMaTuueckoro aHaimsa

4.1

OHepI/IpOBaTL MOHATHUAMHA: HCUPCPBIBHAA (I)YHKI_II/ISI, IMpOU3BOAHAs
(I)YHKLII/II/I; HCIIOJIB30BATh I‘eOMCTpI/I‘-ICCKI/Iﬁ n (I)I/I3I/I‘{CCKI/II‘;I CMBICJI
HpOPI3BO,Z[HOI>i U PCIICHUA 3a1a4




HaxomuTe mnpow3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYUCIATH

4.2 MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIIUI
Hcnonp3oBaTh MPOM3BOAHYIO JUIi  MCCIENOBAaHUS  (DYHKIMHM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSATh PE3YIbTaThl UCCIEIOBAHUS K
HOCTPOEHHIO TPahUKOB
44 Hcnonb30BaTh NpOU3BOAHYIO JUISI HAXO0XKACHNUS HAUJTYUIIETO PELLICHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COL[MAIbHO-OKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUSAMH: IE€PBOOOpa3Has M WHTErpal; MOHUMATh
' reOMEeTPUUECKUN U (U3NYECKUI CMBICT UHTErpaja
46 Haxomuts mnepBooOpasHble dJIeMEHTapHBIX (QYHKLUWUNA, BBIUUCIATH
' uHTerpan no gpopmyne Hetotona — Jleitbuuna
47 Pemats mpukinanHelie 3a7aud, B TOM YHUCJIE COLMATbHO-3KOHOMHYECKOTO

1 GU3NYECKOro XapakTepa, CpeICTBAMH MaTEMAaTUIECKOTO aHAIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYKCICHUS
Pannonanbupie uucna. OOBIKHOBEHHbIE M JECATUYHBIE APOOU, MPOIEHTHI,
OecKOHEUYHble  Tepuoanyeckue  apodu.  ApudMeTHyeckue  onepanuud ¢
1.1 paloHaIbHBIMU YMCIIAMHU, NTPE0Opa30BaHUs YMCIOBBIX BbIpakeHui. [Ipumenenune
npo0eil ¥ MPOLEHTOB JUIsl pellieHrs MPHUKIATHBIX 33/ad M3 Pa3IMYHBIX OTpaciei
3HaHUM U PEATTbHOM )KU3HU
JelictBuTenbHble  yuciaa.  PanuoHanmbHBlE W UppalMOHAJIbHBIE  YHUCIIA.
1.2 Apudmernueckue omepauuud C JAeUCTBUTENbHBIMU unciaamu. [IpubmmxEéHHbIe
BBIYMCIIEHUS, IPaBUJIa OKPYTJIEHUS, IPUKH/IKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1ensiM TokaszareneM. CranmapTHas (opma 3amucu ASHCTBUTEIBHOTO
1.3 yucna. Vcrnonp3oBanrne moaxoasimed (GopMbl 3alMcH ACHCTBUTEIBHBIX YHCEN IS
pEILIeHNs MPAKTUYECKUX 3a7a9 U IIPEICTABICHUS JAHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJIbHOW cTerneHu. [leficTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMH HATypaJIbHOW CTEIICHU
L5 CuHyC, KOCHMHYC ¥ TaHI'€HC YHCIIOBOTO apryMmMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OPa30BaAHMS
29 IIpeo6pazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUI. OcHoBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHcTBO, pelieHue HepaBeHcTBA. Meton
UHTEPBAJIOB
2.4 | PemieHue nenbx U ApoOHO-PAIMOHAIBHBIX YPaBHEHHH U HEPAaBEHCTB
2.5 Pemenue nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
57 [IpumeHeHre ypaBHEHMM M HEPABEHCTB K PELICHHIO MAaTEMaTH4eCKUX 3anad U
' 3aJa4u U3 pa3IMYHBIX 00JacTell HAyKH U peajbHOM KU3HU
3 OyHKIMH U TpapUKH
31 Oynkius, crnocobbl 3amanus ¢yHkuuu. I'paduk Qynxnum. B3aummuo oOpaTHbIe

GbyHKITII




39 OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHuidl QyHkumu. Hymum ¢yHknum.
' [TpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKIHH
13 CrenenHasi (QyHKIMS C HATYpadbHBIM U IIENBIM MOKaszareiem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS 1-0i CTETIEHU
34 TpuronomeTpuyeckasi OKPyKHOCTb, ONPEACICHHE TPUTOHOMETPUUYCSCKUX (PYHKITHMA
' YHCIIOBOIO apryMEHTa
4 Hauana maTemMaTnueckoro anaiamsa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUs IOCIICIOBATCIILHOCTEH. MOHOTOHHBIC
' MOCJIEI0BATENBHOCTH
ApubdmMernueckass W TeoMeTpudeckas Tmporpeccuu. beckoHedHO yObIBaroIIas
4 | TEOMETpHUECKas MpOrpeccus. CyMma OecKOHEYHO YOBIBaIOIIEH TIeOMEeTPUYECKOMN
' nporpeccur. dopmyna CIOXKHBIX MPOIEHTOB. Mcmonb30BaHWE TPOTPECCHU IS
pelieHus peabHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
MHOKeCTBO, OIepalru HaJa MHOXecTBamu. [[marpammel Oiinnepa — BeHHa.
5.1 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara s ONMUCaHUs peaTbHBIX
MIPOIIECCOB | SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX TPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Harypanbhblie u nenbie yncina. [Ipu3Haku JeTMMOCTH LEIbIX YUCEeT
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIC JOTapHPMBbI
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 [IpeoOpaszoBanue BhIpaKEHUH, coAepKaIIuX Jorapu(mbl
5 [IpeoOpa3oBanue BhIpaKEHUH, COAEPKAIIUX CTEIIEHU C PAlIOHATILHBIM
' oKasareyem
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
’6 Cucrembl JIMHEMHBIX ypaBHEHMI. PelieHue NpUKIagHBIX 3a7ad C MOMOUIBIO
' CUCTEMBI JIMHENHBIX YPaBHECHU I
2.7 Cucrembl U COBOKYITHOCTH PallUOHATIBHBIX YPABHEHHUI U HEPABEHCTB
2.8 [IpuMeHeHne ypaBHEHHMI, CUCTEM W HEPABEHCTB K PELICHHUIO0 MAaTeMaTHYE€CKUX




3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHOM KU3HU

3 OyHKIMH U TpapuKH
Oynkus. Ilepuognueckue ¢ynkuuu. [IpomMexyTkKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MHUHUMYMBI (pyHknun. HawnOospiiee ¥ HamMeHblIee 3HAYCHUE
(GyHKIMHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH
34 Wcnonb3oBanue rpadukoB QyHKUMN Ui pElIeHHMs] YpaBHEHMH M JIMHEHHBIX
' CHUCTEM
Ucnonw3oBanne rpadukoB (yHKIMNA JUIsI  UCCIAEAOBAHUSA TMPOILIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT MpPH PEUICHUM 3a7ad W3 APYruX Y4eOHBIX
IIPEAMETOB U PEATLHOM )KU3HU
4 Hauana maTtemaTnyeckoro aHanusa
4.1 HenpepsiBabie QpyHKIIu. MeTo1 HHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [IpousBosHbie 3reMeHTapHbIX GyHKIMH. DOpMyIbl HAXOXKAECHUS MPOU3BOJIHOMN
' CYMMBI, POU3BEJCHHS U YACTHOTO (DYHKIUIT
[IpuMeHeHre MPOM3BOJHON K MCCICIOBAHWIO (YHKIIMH HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxaeHne HanOoJIbIIero 1 HaMMEHBIIETO 3HaYeHHs (DYHKITUW Ha
OTpe3Ke
IIpumeHeHMEe MPOM3BOOHOW JUIA  HAXOXACHHUSA HAWIydIIEro pPEHIeHUs B
4.5 NPUKIAIHBIX 3ajadax, Ul OMNpEeAeNeHUs CKOPOCTH IIpoLecca, 3aJaHHOTO
dhopmyroit wim rpadukomM
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomerpudeckuil u ¢pu3ndeckuil cMbici. Beruncnenue uHTerpana

o ¢popmyne Herorona — JleitOnuia




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NMpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Brnagenne Meromamu J0Ka3aTeNbCTB, aITOPUTMaMHU DPEIICHHS 3a/1ad;
yMeHHE (QOpMYIMPOBAaTH U ONEPUPOBATh MOHATUSMU: ONIPEEIICHUE,
aKCHoOMa, Teopema, CIIEACTBUE, CBOWCTBO, MPHU3HAK, JI0OKA3aTeIbCTBO,
PaBHOCHUIIBLHBIE (bOpMYyIUPOBKY; [IPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIOJNOKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKIOUHU, IIPOBOAUTE AOKA3ATCIBHBIC PACCYKACHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIEePHpPOBATh MOHATHUSIMH: MHOYECTBO,
MOJIMHOXECTBO, OTIEpAIlMK HaJl MHOKECTBAMH;, YMEHHUE HCIOJIh30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCaHWs  PealbHbBIX
MIPOIIECCOB | SIBIICHUW M MPH PEIICHUH 3334, B TOM YHCIE U3 JAPYIHX
y4eOHBIX MPEIMETOB, YMEHHE ONEPUPOBATH MOHATUAMHU: rpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHUE 33]aBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl MPU

PEIICHNH 3aJa4

VYmenune ONCpHUPOBATH MOHATHUAMMU:. HATypaJIbHOE 4YHCJIO, LEJI0E YHCIIO,
CTCIICHb C ICJbIM IIOKAa3a4aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHDL C ,Z[eﬁCTBHTeHLHLIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM quciia, CHHYC, KOCHHYC U TaHI'CHC
ITPOU3BOJIBHOTO YHCJIA, OCTAaTOK IIO MOAYJII0, PAllMOHAJIBHOC YHUCIIO,
HUppanuoOHaJIbHOC qucio, MHOKECTBa HATypaJbHBIX, O CIbIX,
palOHAJIbHBIX, JIECTBUTEIBHBIX quceil; yYMCHHC HCIIOJIb30BaTh
IMPU3HAKHU ACIIUMOCTH, HalMeEHBIINH 06H_II/II71 JACIUTCIIb 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga npu pCHICHUHN 3a4a4; 3HAKOMCTBO
C Ppas3IMYHbIMA TIO3UHHAOHHBIMH CUCTEMaMU CUYHCJIICHUA; YMCHHC

BBINIOJIHATh BBHIYMCJICHUE 3HAYCHUIN U npeo6pa30BaHI/151 BLIpa)KCHI/Iﬁ CcO




CTETeHsIMH U Jorapudmamu, npeoOpa3oBaHusi ApoOHO-paMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATH MOHSITHUSIMU: IOCIEIOBATEIBHOCTD,
apupMeTHyecKasi ~ MPOTPEeccUsi,  IeOMETpUYecKas  IpOTrpeccus,
OeckoHe4YHO YOBIBalOIIas TE€OMETpHUYECKas Iporpeccus; yMEHHE
3aJaBaTh  IOCJIEJOBAaTEIBHOCTH, B TOM 4YHUCIE€ C  IOMOIIBIO
PEKyppeHTHBIX  (QOpPMYJI;  YMEHHE  ONEpUpPOBaTH  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, popMa 3alUCU KOMIUIEKCHBIX YHMCEN
(reomeTpuueckasi, TPUrOHOMETpUUEcKas M airedpandeckas); yMeETb
MIPOU3BOJIUTh apU(PMETHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHUCIIaMU;
NPUBOJUTh  MPUMEPHl  HUCHOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEPUPOBATh MOHATHAMHU: MaTpuna 2x2 wu 3%3, omnpeaenuTenb

MaTpHIIbl, FCOMETPUUECKHI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh HNOHSITUSMU: PAllMOHAIbHBIE, UPpPALIOHATIbHbIE,
MoKa3aTeabHble, CTENIEHHBIE, JIOTapu(MUIECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEPAaBEHCTBA, WX CHUCTEMbI; yMEHHE OIEepPHUPOBAThH
MOHATHSMH: TOKJECTBO, TOXAECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUI, HEPaBEHCTB M CHUCTEM; yMEHHE pellaTh YypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3NIUYHBIX MPUEMOB; pELIaTh
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl C IApaMETPOM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTeMaTHYEeCKUX

3a/la4 U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYyKU U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTH (DyHKLHH,
HNEePUOUYHOCTb (PYHKIMH, OTPAaHUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTh
(byHKLIUH, SKCTpeMYM (YHKIUH, HanOoJIblIee 1 HAUMEHbIIIee 3HAaUEHUS
(GyHKUMH Ha TNPOMEXYTKE, HeNpepblBHAsS (DYHKIHSA, ACHUMIITOTHI
rpadpuka (QyHKOMM, @epBas M BTOpas HIpou3BoJHas (yHKUHUH,
reoMeTpUYecKuil U (pU3MUECKHl CMBICT MTPOU3BOIHOM, TepBOOOpa3Has,
ONpeNeNEHHBIA MHTErpajl; yMEHHE HaXOJAWTh AaCHUMIITOTHI TIpaduka
(GYHKLIMHU; YMEHHE BBIYMCIATH NMPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMIIO3UIMM (PYHKLUH, HAXOIUTh ypaBHEHHUE KacaTelbHOM
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh NMPOU3BOAHBIE IEMEHTApHBIX

(I)YHKHHﬁ; YMCHUC HCHOJb30BaTh NPOU3ZBOJHYIO JIA HCCICOAOBAHUA




(GyHKUIMH, HAXOAUTH HAUOOJBIINE U HAUMEHbIINE 3HAYCHUS (PYHKIIHIA;
CTpPOUTh TpaguKH MHOTOWIEHOB C HCIIOJB30BAaHUEM ammapara
MaTeMaTHYeCKOTO  aHaju3a; NPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIY4IIero pelmeHHs B TNPUKIAAHBIX, B TOM YHCIIE
COLIMANBHO-OKOHOMUYECKUX ¥  (PHU3MYecKHX 3ajadax; HaXOJAUTh
wiomaan u o0BEMBI (GUTyp C TOMOILIBI0 HHTErpayia; HpPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOr0  MOJCIHMPOBAHUS € MOMOIIBIO

T depeHInanbHbIX YpaBHEHHM

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk GyHKIMH, oOpaTHas
(GyHKIMS, KOMIO3ULMA (QYHKUMM, TUHEHHAas (QyHKUUS, KBaapaTudHas
GyHKIMSA, — pauuMoHaNbHas  (pyHKIuA, CTeNeHHas  (QYHKUUA,
TpUrOHOMETpHUUeckue (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKN U3y4EHHBIX (YHKIUH, BBIOJHATH MpeoOpazoBaHUs
rpadukoB QyHKIUH, UCIOJIB30BATh TpadUKU AJIs U3YUEHUSI TPOLIECCOB
U 3aBUCHMOCTEH, NP PELICHUHU 33/a4 U3 JPYruX y4eOHBIX IIPEIMETOB
U 3aJad U3 pealbHOM >KMU3HM; BbIpaXaTb (HOPMYIaMU 3aBHCUMOCTH
MEX]ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U rpaMKH GYHKLIUHN A1
pelieHUs] ypaBHEHWIl, HEpPaBeHCTB M 3aJad C [apaMeTpaMu;
n3o0pakaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOXKECTBA peIICHUH

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTb TCKCTOBBIC 3aa4YM Pa3HbIX THIIOB (B TOM 4YHCJIC Ha
IIPOLCHTHI, A0JK U YaCTHU, HA ABHUXKCHUC, pa60Ty, CTOUMOCTB TOBApOB U
yCiyr, HaJloTu, 3aJa4u U3 obnactu YIIpaBJICHUA JIMYHBIMHU U
CEMEHHBIMH (bl/IHchaMI/I); COCTAaBJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPaBCHCTBA MW HX CUCTEMbI II0 YCIOBHUIO 3aJadd, HCCICAOBATH
IIOJIYHCHHOC PCHICHUE U OLUCHHUBATH HpaB,HOHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHUEC MOJACIINPOBATL PCAJIbHBIC CHUTyallUWM HaA A3BIKEC MATCMATHUKU,
COCTAaBJIAATh BBIPAKCHUS, YPAaBHCHUS, HCPABCHCTBA U HX CHUCTEMBI 110
YCJIOBUIO 3aJga4du, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCITIOJIb30BAHUCM alllapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YmMmenue ONICpHUpoOBaATH IOHATHAMMUN cpeaHee apI/I(l)MeTI/I‘ICCKOG,

MEIHaHa, HanOOJIbIlIee U HaMMEHBIIIEE 3HAYCHHA, padMax, JUCICPCUA,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOrO HA0Opa; yMEHUE U3BICKaTh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIAaX, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA PEeabHBIX MPOIECCOB
U SBIICHUHN; MpPEACTaBIATh HH(POPMALMIO C IOMOLIBIO TaOIML U
JyarpamM; HCCII€[JoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUuecKuX METOJOB M JIIEKTPOHHBIX CPEJICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JarpaMM pacCenBaHUs U JIMHEWHON perpeccuu

YMeHHe omnepupoBaTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIOJIb30BAHMEM TpaUUeCKUX METOJIOB; MPUMEHSTh
(opMyIbl CIIOKEHHUSI U YMHOXKEHHSI BEpOSITHOCTEH, (popMyiy MOJHOM
BeposATHOCTH, Gopmyny beprymin, xomOuHaTOpHBIE (GaKTBl W
(hopMyIbl; OLIEHHUBATHh BEPOSITHOCTH pEANbHBIX COOBITHI; YyMeHHE
ONIEPUPOBATh MOHATUSAMHM: CIydallHas BEJIIMYMHA, pPACIPEICICHUE
BEPOSITHOCTEHM, MAaTEMATUYECKOE OKUIAHNE, TUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE CIy4yallHOH BeNMYMHBI, (YHKUUU paclpeieieHus |
IUDIOTHOCTH ~ PABHOMEPHOIO,  TOKA3aTEJIbBHOTO M HOPMAJIbHOIO
pacmpefelieHul; yMEHHME  MCIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpenesieHui Ul PpeIIeHNs 3aa4; 3HaKOMCTBO C MOHATHUAMMU: 3aKOH
OONBIIMX 4YMCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
IPUBOAUTH IPUMEPbl MPOSBIECHUS 3aKOHa OOJIBIIMX 4YHCel B
IOPUPOAHBIX M OOLIECTBEHHBIX SBJICHMAX; YMEHHE OIEpPUPOBATH
HNOHATHAMM: COYETAHUE, IEPECTAHOBKA, YMCIO COYETAaHUH, YHUCIIO
nepecTaHoBOK; 0MHOM HploTOoHA; yMeHHe MPUMEHATh KOMOMHATOPHbIE
(bakThl M paccyXIeHHs Ul peIIeHUs 3aJay; OLEHHUBATh BEPOSTHOCTH
pea’bHbIX  COOBITHH; COCTaBIATH BEPOSATHOCTHYIO MOJAEIb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue onepupoBaTh NOHATHUAMM: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JBYIpaHHBIN yroJ, TPEXTPAHHBIM Yroj, CKpELIMBAIOLIUECS MHpsSMBbIE,
NapauIeIbHOCTh U MEPIEHANKYIAPHOCTD NMPSMBIX U TUIOCKOCTEH, YrOJ
MEXY NPSAMBIMH, YTOJ MEXKIY HNPSIMOW M INIOCKOCTBIO, YrOJl MEXIy

TIOCKOCTAMMU, PaCCTOAHUC OT TOYKH JO0 IIJIOCKOCTH, PACCTOAHHUEC MCKIAY




IIPSIMBIMHU, PACCTOSIHUE MEXKY IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh
NpU peIIeHUH 337a4 HM3y4eHHBbIE (PAKTBI U TEOPEMbI TUIAHUMETPUU;
YMEHME OLIEHHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTH
MaTE€MaTHYECKHE MOJEIHA C IMOMOIIBI0 T'€OMETPUYECKUX IOHATUUA M

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKUC 3a]a4r

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMAb GUTYPHI, 00BEM (QUTYPHI,
MHOTOTpPaHHHK, IPABIJIbHBI MHOTOTPaHHUK, CEYEHUEe MHOTOTPaHHHUKA,
KyO, Mapajuleienumen, npu3Ma, Mupamuaa, ¢Gurypa ¥ MOBEPXHOCTb
BpallleHus, IWINHIP, KOHYC, map, cdepa, miomaab chepsl, TUIOoMaas
MOBEPXHOCTH THPAMHJIBI, NMPHU3MBI, KOHYyCa, HWIMHApPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuIeNienuIe/ia, THPaMUIbI, TPU3MBI, IHIUHIPA,
KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IMIIMHIPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cepsl, OWIMHApPA, KOHYCa, YMEHHE CTPOHWTH CEUCHHE
MHOTOTpaHHUKa,  HM300pakaTb ~ MHOTOTPAaHHHKH,  QHUTYpBl U
MOBEPXHOCTH BpAIICHUS, MX CEYCHHUS, B TOM YHCIE C IOMOIIBIO
SNIEKTPOHHBIX CPEICTB; YMEHHE IMPUMEHATh CBOHCTBA T€OMETPHUYECKUX
¢uryp, caMoCTOSATETHHO (OPMYIHPOBATH OMPEACICHHUS H3y4aeMbIX
¢uryp, BBIABHraTh THUIOTE3b O CBOMCTBAX W  INPH3HAKax
reoMeTpu4ecKux (Guryp, 000CHOBBIBATH MJIM OTPOBEPraTh MX; YMEHHE
IPOBOAUTH KJIACCUPHKANMIO (GHUTYyp MO pa3MuHBIM IPH3HAKaM,

BBIIIOJIHATDH HCO6XOI[I/IMI)IC JOIOJHUTECIIBbHBIC ITIOCTPOCHUSA

11

YMeHHne OonepupoBaTh TOHATUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napayiebHbIA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NOM00US, MOAOOHBIE (UIYpBI, YMEHHE
pacrio3HaBaTh paBHBIC M MMOJ0OHBIC (PUTYpPBI, B TOM YHKCIIC B MPUPOJIC,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPHUECKHE OTHOIICHUS
NpU pEIICHUH 3ajady; HaXOJWUTh T'COMETPUYCCKHE BEIWYHMHBI (JIJIMHA,
yroj, IUIomaas, 00BEM) MpH pElIeHUH 3aJad U3 JIPYTUX Yy4eOHBIX
OpeIMeTOB M W3 peallbHOM  JKM3HMU, yMEHHE  BBIYUCIATH
TeOMETPUYECKHEe BENUYHMHBI (IJIMHA, YroJl, MJIOHaab, 00bEM, TUIOIAIL
MOBEPXHOCTH), HCIOJB3Ys H3y4eHHBbIE (OPMYIbl M METOJbI, B TOM
YHCIie: TUIONIAlb MOBEPXHOCTH MHPAMHUIBL, MIPU3MBI, KOHYCa, [IUJIHH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJBHOTO Mapaiesenunena,




NApaMUbl, NPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHoOIIeHHE 00bEMOB MOJOOHBIX (PUTYp

12

Ymenue OIICpUpPOBATH IOHATUSAMU! MpAMOYTOJIbHaA cucreMa
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3SBCACHHUEC BCKTOpa HA YUCIIO, PaA3JIOKCHHUEC BCKTOpA I1O
6a3ncy, CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3ZBCACHHEC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BeKTOpHLIﬁ n
KOOpI[HHaTHBIﬁ MCTOA IJid PCIICHHA I'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB

13

YMmenue BbIOMpaTh MNOAXOASIIMNA METOJA JUIsl pelIeHMs] 3a7ayu;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKHA B HW3Y4EHUU IPUPOJIHBIX H
OOLIECTBEHHBIX IMPOLIECCOB M  SBJIEHUI; YMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, YMEHUE IPUBOIUTH
MIpUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHUCKOM M MHUPOBOU

MaTeMaTH4E€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yuciia ¥ BEIYMCIEHUS
1.1 Harypanbsubie u niensie uncna. [Ipu3Haky qeIMMOCTH HETbIX YUCE
12 Pammonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JIpOOU, TPOIEHTHI,
' OECKOHEYHBIE MTEPUONUECKHIE IPOooH
13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. HenictBus c
' apupMETUYECKUMH KOPHSIMHU HATYypPAIbHOW CTETICHU
14 Crenenp ¢ 1enbiM TokazareneM. CTeneHb ¢ palMOHAIBHBIM TOKa3aTelIeM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC W TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple 4ucia. ApuMeTHYEeCKHEe Omepaluu C JACHCTBUTEILHBIMHU
1.7 yucnamu. [IpuOmxk€HHble BBIYMCICHUS, MpaBWIA OKPYIJIEHUS, NPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHUCICHHM
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIEC YPAaBHEHHS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanmoHaisHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu




2.11

Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIMH U TpaduKu
31 Oynkius, cnocods! 3amanns Gyaknun. ['paduk Gyskuuu. B3anmuo oOpaTHbIE
. ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [leproanueckue GyHKIuN
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHknum.
10 [IpoMexxyTKH 3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (yHKIuu. HawnOonbliee W HamMeHbIIee 3HAYCHHE
(YHKIIMH Ha IPOMEXKYTKE
13 Crenennas (QpyHKIHMS ¢ HaTypaJbHBIM M IeJbIM Moka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpauk KOpHS n-0il creneHu
3.4 TpuroHomerpuueckne GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
16 Touku paspsiBa. AcumnTotel rpadukoB ¢yHknuil. CpoiicTBa (QYyHKUHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [MocnenoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
1.8 Apugpmernueckass M reoMerpudeckas nporpeccur. Dopmyna  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxosxaeHne HaumOOoJIbIIEro M HAaMMEHBIIEro 3HaueHHs! (PyHKLUU
Ha OTpe3Ke
4.3 IepBooOpasnas. Murerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaliuy HaJl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmnucatenbHas CTATHCTHKA
6.2 BeposTHOCTH
6.3 Komb6unaTtopuka
7 [eomerpus
7.1 durypsl Ha MIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHHS
7.5 Koopaunatsl 1 BEKTOpPHI
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