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IMNOACHUTEJIBHASA 3AIINCKA

VYyebuslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIM3a» SIBISIETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B MPOTPaMME CpeIHEro oOIiero odpazoBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYHBAET MHCTPYMEHTAJIbHYIO 0azy IS
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYarOIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JAPYTHUX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolluecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM $I3HIKOM COBPEMEHHOM HaykH, KoTopas (opMyiaupyeT CBOU
JOCTHKEHHUS B MaTeMaTHueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY [JI1 YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKUA, XUMHUU, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIIUWA pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM >KH3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOIB30BaTh MX JIA JaJibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >KU3HU. B TO ke Bpems OBJaJiecHue aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
yMEHUE HaXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJECHUS C MOMOILIBI0 MHAYKLIWU U PacCyXJaTh NEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHNEe W KOHKPETU3allMio, a0CTparupoBaHUWE M aHAJOTUI0, (HopMHUpyET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHHE.

B xoxe m3yuyeHus yueOHOro kypca «Ainredpa M Hadajla MaTeMaTH4E€CKOro
aHaM3a» OOYYaroIIMecs IMOJy4YalOT HOBBIA OMBIT PEIICHUS NPHUKIAJHBIX 3aj1ad,
CaMOCTOSITEIIbHOTO MOCTPOEHUSI MaTEMAaTUYECKUX MOJENIEH peallbHbIX CUTyaluu,
UHTEpIIPETAllUd  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe M HCKYCCTBE, C
BBIJJAIOIIUMUCS MAaTEMAaTUHYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Y4eOHbIii Kypc 00JamaeT 3HAYMTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUN
(GbOopMHpPOBaHHIO HAYYHOIO MHPOBO33PEHHs, TaKk M depe3 crneuuduky ydeOHOi
NEeATENbHOCTH, TpeOylomeld MNpOAOHKUTENIbHON  KOHUEHTpAalM  BHUMAaHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHuss anreOpe W HavallaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUIT 00YYEHUSI.

B crpykType yueOHOro kypca «Ainredbpa M Hauyajga MaTeMaTH4YeCKOro
aHaJIN3a» BBIIEJIEHBI CIEIYIOIUE COACPKATEIbHO-METOANYECKUE TUHUM: «Yucna
U BBIUKCICHUS», « DYHKIIMU U rpadukn», «YpaBHEHHs U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainuza», «MHoOXkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIepKATEIIPHO-METOIMUCCKUE JIMHUA W3Y4YaloTCd Ha TMPOTSDKCHWH JIBYX JIET
oOy4eHHs Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUsA, €CTECTBEHHO JOIOJHSSA
JpyT Ipyra U MOCTETCHHO HACHIAsACh HOBBIMH TEMaMHU W paszjaenamu. JlaHHBIN
y4eOHBI KypC SBISETCSA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
colepKaHUE HECKOJbKMX MATeMAaTHYCCKUX HUCIHIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHYCCKUI aHAIW3, TCOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOydwaromuecs OBJAJIEBAIOT BCE Ooiiee
IIMPOKUM MAaTEMaTHYECKUM aIlllapaToM, Y HUX MOCIIeI0BaTeIbHO (GOpMHUPYyETCs U
COBEPIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pPealbHON
CUTyaIW¥, MPUMCHSATh 3HAHUS, TTOJYYCHHBIC MPU U3YUECHUU y4eOHOTO Kypca, s
pEIIeHHS] CaMOCTOSTEIHHO CHOPMYIUPOBAHHON MAaTeMAaTUUECKON 3a/1adyH, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxaTenbHO-MeTOAMYECKass TUHUA «UKclia ¥ BBIYHMCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanusi. Ha ypoBHe cpenHero oo0iero
oOpazoBanusi 0co0oe€ BHUMaHHUE yaeiseTcs  (OPMUPOBAHUIO  HABBIKOB
paIiOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B CE0S MCIOJB30BaHUE Pa3ITUIHBIX
dbopM 3amucu 4YHCIIa, YMEHUE JeNaTh NPUKHUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, padOTaTh ¢ MAaTeMaTHYCCKUMHU
KOHCTAHTAaMHU. 3HAKOMbBIE OOYyYalOIMMUMCSI MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUICKCHBIX 4YHCell. B KaXIOM H3 OSTUX MHOXKECTB PacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My CIelnu(UYECKUe 3aJaud M OMNEepalud: JeJCHHUE HaIeo,
OTIEpUPOBAHUE OCTATKAaMU Ha MHOXKECTBE IETBIX YHCEN, OCOObIE CBOMCTBA
paIMOHAIBHBIX U UPPANMOHATBHBIX YKCEN, apu(PMETHISCKUE OIMepaIiui, a TakxKe
U3BJICUCHNE KOPHS HATypallbHOM CTETEHM HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO KPyra HCIONb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHCHHUS IS PCIICHHS Pa3IuYHBIX 3a1a4
dbopMupyeTCS TIPENCTaBICHUE O CAWHCTBE MAaTEMaTHUKH KaK HAyKH W €€ PO B
MOCTPOCHUU MOJICNICH PEaNIbHOTO MHpA, HMIUPOKO HCIOIB3YIOTCS 0000IIeHUE U
KOHKpETH3aIHs.

Jluaus «YpaBHCHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKCHUH BCETO
oOydeHHsi Ha YPOBHE CpeIHero oOmmero o0pa3oBaHWs, TMOCKOJIBKY B KaXIOM
pazaene IlporpamMmbl TpEeITyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbrare OOydYaroIIMecs] OBJIAJICBAIOT PA3TUYHBIMH METOJIAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TMOKA3aTeIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKNX YpPAaBHCHHMHM, HEPABCHCTB M CHUCTEM, a TakKXke 3ajad,
comepkammx mapaMmeTphl. lloydeHHBIE YMEHHsI IIUPOKO HCIOJIB3YIOTCS MPHU
UCCleOBaHNH (DYHKIM C TIOMOIIBI0 MTPOW3BOAHOM, TIPH PEIICHUH MPUKIIATHBIX



3a/1a4d ¥ 3a/1a4 Ha HaXOXJACHUE HAauOONbIINX U HAMMEHbBIINX 3HAYCHUN (DYHKIUU.
JlanHast conmepkaTelibHasi TMHUS BKIIIOYAET B ce0s Takke (OpMHUPOBAHUE yMEHUMN
BBINIOJIHATh  pacuy€Thl 1O  QopMyniaMm, MNpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPpAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BbIPAKEHUH,
coJiepKallluX CTerneHu W Jjorapudmbel. braromaps uzydeHuro anredbpandeckoro
Marepuajia MPOUCXOJUT  JajbHEWIlee  pa3BUTHUE  AJTOPUTMHYECKOIO U
aOCTPAKTHOTO MBINIJICHUSI O0ydYaroImMXCcs, (GOPMUPYIOTCS HABBIKU JI€TyKTHBHBIX
paccykJieHuid, pabOThl C  CHMBOJBHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. Auredpa
npeiaraer 3(PQGEeKTUBHbIE HMHCTPYMEHTHI IS PEIICHHS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J1a4, HATJSHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKa HayKH.

CopepxxarenbHo-MeToau4eckass JUHUA «DyHKIMM W TpaQuKW» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMH Y4e€OHOTo Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 331a€T MOCJIEA0BATEIBHOCTh U3YyUEeHUsI MaTtepuana. M3yueHne cTeneHHou,
MOKAa3aTeNbHOH, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIUHU IS perieHus 3a7ad U3 JAPYTUX YYEOHBIX
MpPEeAMETOB U PeaTbHOMN KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHUYECKHUM aHAJIU30M,
TaKk M C pEIICHUEM ypaBHEHHM M HepaBeHCTB. IIpu 3ToMm OojblIoe BHUMaHUE
yaensiercss GOPMUPOBAHUIO YMEHUSI BhIpaXXaTh (POpMYJIaMHU 3aBUCUMOCTH MEXIY
pa3TUYHBIMM BEJIMYMHAMH, WCCIEIOBATh MOJyYCHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeNbHON JIMHUN HAIEJIeH Ha Pa3BUTHE YMEHUMN
YU HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJIy BEJIMYMHAMHU B
pa3nu4HON (opMe: aHATUTHYECKOW, rpaduueckod U cioBecHo. Ero usyuenue
CIIOCOOCTBYET Pa3BUTUIO QITOPUTMUYECKOTO MBIIUICHHUS, CHOCOOHOCTH K
0000IIIeHUIO 1 KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHATIOTUH.

ConepxarenbHas nuHUs «Hadala mMaTeMaTM4ecKoOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAIHBIX 3aj1ad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK Y HUX TMOSBISECTCS BO3MOXHOCTh CTPOHUTH
rpa@uKyd  CIOXHBIX (YHKIHMA, ONPEACNiaTh WX HAWOOJbIINE W HAUMEHBIINE
3HAYCHUSI, BBIYUCIATH IUIOMIAAN (GUTYP M OOBEMBI TEN, HAXOJUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas coaep:kaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOJAWTh HAWIy4Ylllee pEIICHUEe B TMPUKIAJAHBIX, B TOM YHUCIE
COIMATIbHO-PKOHOMUYECKUX, 3aJa4aXx. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHayiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHUYECKOTO |
KPEAaTUBHOTO MBIIIJIEHUS, (POPMHUPOBAHUIO YMEHUW paclio3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaroniyecs y3HaIKT O



BBIIAIONINXCS PE3ybTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprxaTenbHO-MeTOAMYECKas: JTUHUS «MHOXKeCTBa U JIOTMKA) BKIIOUAET B
ce0si DJEMEHThl TEOPUUM MHOXKECTB M MAaTeMaTHYECKOW JIOTMKU. TeOopeTHuKo-
MHOECTBEHHBIEC TIPEACTABICHHUS MPOHU3BIBAIOT BECh KYPC IIKOJIHHOM MaTEMaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATBHBIA SI3bIK, OOBEIUHSIONINN BCE pa3eibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W UX TMPWIOKEHUs B eauHoe 1enoe. [loaToMy BaxHO JaTh
BO3MOXKHOCTh OOyYaromeMmycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTHUKHU W MCIOJIb30BaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBbICIIECH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT MpHU3HATh
CBOWCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUW | CIEJAOBAaHUE OMPEACIEHHBIM
npaBujiaM  TMOCTPOCHUSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JeMEHTaMu
MaTeMaTU4YeCKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIuXxcsi, TO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHS] Ha OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUECKOTO MBIITUICHHS.

B yueOHOM Kkypce «Anrebpa U Hayajla MaTEMaTHYECKOTO aHaIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIIMPOBAHUS, KOTOPhIC MPU3BAHbI
CIocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJIEIeH peallbHBIX
CUTyalluid, HCCIEIOBAHUS HTUX MOJENIe C TOMOIIBIO afmapara ainreopbl U
MaTEMaTUYECKOTO aHajdn3a, WHTEPHpPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHusl BIUIETEHBI B KaXK/IbIN U3 pa3/eloB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOIb3YeTCs JJISl PEIICHHs MPUKIaIHbIX 3anad. [lpu
pEIIEHUH  peabHBIX  MNPAKTUYECKUX  3aJad  oOyyaromuecsi  pa3BUBAIOT
HAOJIIOIaTeNTbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh ©W  KOHKPETHU3UPOBATH  IPOOIIEMY.
HestenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PEIICHHS] MPUKIAIHBIX 3a7a4
OpTraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YyUeOHOTO Kypca «Anredpa u Hauasa
MaTeMaTUYECKOT0 aHAJIN3ay.

Ha wusyuenue yudeOHOro kypca «AnrebOpa M Haudajla MaTEMaTHYECKOIO
aHanmuza» orBoauTcs 272 daca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 daca B HEJIEINIO).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbabie uyncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, IMPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHenue apobGed U MPOUEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEV 3HAHUM U PEAIBHOW JKU3HU.

JlelicTBuTenbHbIe 4Yuciaa. PanuoHanbHble W UPpPALMOHAIBHBIE YHKCIIA.
Apudmernueckre  omepalMu ¢ JIEWCTBUTENBbHBIMU  uYuciaMd.  Momayib
JEeUCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnvkéHHbIC BRIUUCICHUS, TTpaBUIIa
OKpYIJIEHUSI, IPUKUAKA U OLIEHKA PE3yJIbTaTa BIYUCICHUH.

Crenenp ¢ nensiM mnokaszareneMmM. buHoM Herorona. Mcenmone3oBanue
NOAXOAsIIeH GOPMBI 3aMMUCH TEUCTBUTEIIBHBIX YHCEI JIJIS PEIICHUS TTPAKTUISCKUX
3a/1a4 U MPECTAaBICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C panuMoOHAJIBHBIM IIOKa3aTelneM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEJILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JleciTUUHBIE U HATypabHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YUCJIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M YypaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPAaBEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEpABEHCTB. MHOTrOYJIECHBI OT OJHOW MEpPEeMEHHOW. JleleHne MHOroujieHa Ha
MHOrOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEIbIMU
koapunmentamu. Teopema Buera.

[IpeobpazoBaHust YUCIOBBIX BhIPAXKEHUHN, COACPKAIIUX CTETICHU U KOPHHU.

HNppauronanbHbie YpaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
VPPAlHOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS TOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUI, COJIEPHKALTUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/BI pemeHus
Jorapu(pMUYECKUX YPABHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMCETPHYICCKHUX BBIpa)KCHI/II‘/,I. Pemenue TPUTOHOMCTPHUYICCKUX ypaBHeHHfI.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuia CUCTEMBI JIMHEHMHBIX
ypaBHeHHI. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, IPUMEHEHHUE ONMPEHCIUTENS I PEIICHUS
CHUCTEMBl JIMHEHHBIX YypaBHEHUU. PelieHue npuKiIaaHeX 3a4a4 ¢ I[OMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOEHHOW MOJEIU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIIEN PEallbHOM CHUTyalMd C IOMOIIBIO
YpaBHEHHII U HepaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/ady M3 Pa3IuYHbIX o0JiacTeld HayKu WU peabHON
AKU3HH.

DOyHKUMH U TPaPUKH

Oyukius, crnocoObl 3amanus (yHkuu. B3aumMHo o00paTHbIE (YHKIHH.
Kommnoszunust Qyskmuii. I'paduk  yHkum. DieMeHTapHble MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHIA.

OOnacTp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHknum.
[TpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M HeU€THBIC GyHKIMU. [lepuognueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TTPOMEKYTKE.

Jluneiinas, kBaJpaTu4Has W JIpoOHO-TMHEWHas (YHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPaPUKOB.

CrenenHast pyHKUHMS C HATypaJlbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiictBa U rpaduk KOpHS N-OM cTeleHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HaTypaJbHBIM [MOKA3aTEIIEM.

[Toka3zarenbHass U jnorapupmuyeckas (yHKUHUU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

TpuroHomerpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX IMpoleccax M SBICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEN.

Havyajsa MmaTeMaTH4€eCKOro aHaJIn3a

ITocaenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IIOCIIEAOBATENbHOCTEH. MeTon
MaTeMaTUYECKON UHIYKIUH. MoOHOTOHHBIE u OrpaHUYeHHbIC
nocJie[oBaTeNbHOCTU. McTOpUsS BO3HMKHOBEHUS MAaTEMAaTHUYECKOrO0 aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBINA poCT. Uucmno e. Popmyiia CI0KHBIX
npoLeHToB. Mcnonb3oBaHWE MPOrpeccuu Ui pEelIeHUs peanbHbIX —3ajay
INPUKJIAJHOIO XapakTepa.



HenpepoiBHble (yHKIIMM W uX cBoMcTBa. TOYKM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (GyHKIMIA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
GyHKUMN U1 pelieHus 3a1ay.

[lepBast u BTOpast mpou3BoaHbIe GyHKIMHU. OnpeaesaeHrue, reoMeTpuIecKuil u
(du3nyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (PYHKIUH. [IponsBogHass  CymMBbl,
MPOU3BEJICHUS, YACTHOT'O U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHO)k€eCTBO, Omepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IIpumeHeHHe TEOPETHKO-MHOXECTBEHHOTO ammapara s
ONMCAHUS PEANbHBIX IPOLECCOB W SIBJICHUW, MPU PELUICHUU 3a4a4 U3 JAPYTHUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CJIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KJIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nenbslie yncna. [I[puMeHeHrne NpU3HAKOB JIETMMOCTU LEIbIX
yycel, HaumOonbImui oOmui aenutens (mamee — HOJ]) u HamMensblee oOiee
kpatHoe (nanee — HOK), ocTaTkoB 1o Moay:ito, anropurmMa EBkinuaa s permeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucna. Anredpanueckass W TpUTOHOMETpHUYecKas (OpMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHYEeCKHe OIepaluu C KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHne KOMIUIEKCHBIX YHCET Ha KOOPJIWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET ISl PeIICHHs (PU3NYECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCcKux HEPaBeHCTB.

OCHOBHBIE METO/Bl PEIIECHUS TIOKA3aTeNbHBIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYMHOCTEW paluOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMHu.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad U3 Pa3IMYHBbIX 00JacTel HAyKu M pPEabHON
YKW3HU, UHTEPIPETALMA ITOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKHU

I'padux kommnosunuu ¢yHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUW WU
HEPABEHCTB HAa KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPAPUKH.

['paduueckre meTonbl pellieHUs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHUS 3a/1a4 C TapaMeTPaAMHU.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil HCCIEIOBAHHUS MPOIECCOB H
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHWU 3aJad U3 APYTUX Y4eOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

Havayiia MaTeMaTH4eCcKOro aHaJIm3a

[IpumeHeHue Mpou3BOAHON K MCCENOBaHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxzaenue  HauOONbIIEr0 W HAaMMEHBUIETO  3HAYEHUU
HENpPepbIBHON (QYHKIIMN HAa OTPE3KE.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
NPUKJIAJAHBIX 3ajavyax, JUIsl OINpEeAeNIeHHs] CKOPOCTH W YCKOPEHHs Mpolecca,
3aIaHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOoOpa3HbIX. I[lepBooOpaszHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNnTerpain. I'eomeTprueckui CMBICJI WHTErpala. Brruuciienue
omnpeaenéHHoro naTerpana mno gopmyne Hetotona-Jlebuuia.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJed IJIOCKUX (QUryp H
00BbEMOB T€OMETPUUECKUX TEI.

[Tpumepsl pemennit  auddepeHuanbHbIX ypaBHEHUH. MaTemaTu4ieckoe
MOJIETMPOBAHUE PEATbHBIX TMPOILECCOB C TOMOIIBI0  AuddepeHITuaTbHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMH 00YUYaIOIIEerocsl Kak aKTUBHOTO H
OTBETCTBEHHOTO  WI€Ha  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBaTh C COIMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C UX
GyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HACTOSAIIEMY POCCUHUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUKMCKONM MaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEJIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO OyAyIIero;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHHUH, pacCyKICHHUIN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpEcax 310pOBOro U 0€301acHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (3I0pPOBOEC IHTAHHWE, COATAHCUPOBAHHBIA PEKHUM 3aHIATHH WU
OTJIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTHUBHO-03/I0POBUTEIHHOM JESATEIHLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHME IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccur U Ppeanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO HAa TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHN MPAKTUUECKUX 3a]1a4 MaTeMaTHIECKON HaMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COI[MAJIbHO-?PKOHOMUYECKHUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHONU M COLUATIbHOU
cpenpl, 0OCO3HAHUE III00AIPHOrO XapaKTepa dKOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHECHHE MaTEMaTHMYECKHUX 3HAHUN IS pelieHus 3agad B 00JacTu
OKpYy>XKarolel cpenpl, IUJIAHUPOBAHUE IOCTYNKOB M OILIEHKU HX BO3MOKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KaIOIEel Cpe/ibl;

8) HeHHOCTH HAYYHOIO TO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIIECTBEHHOW  MPaKTUKH, ITOHUMaHHUE
MaTeMaTU4YeCKOM HayKd Kak cdepbl 4YeIoBEYECKOW MAesTEeIbHOCTH, JTamoB €&
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHUS LUBWIM3ALMHM, OBJIQJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypOH KakK CpeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIICCTBJISATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIHHOCTH
WHJVMBUAYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue AecTBUA:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIy MOHATUSAMH, (QopMyIUpOBaTh
OTIpE/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIINH,
OCHOBaHUSI 1711 000OILEHHS U CPABHEHMUSI, KpUTEPUU MTPOBOAMMOTO aHAJN3a;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIIIE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U TIPOTUBOPCUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSIX, MPeAJiaraTb KPUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEIILHO JOKA3aTEILCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS M BBIBOIBI;

BBIOWpATh crmocod pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbHIOMpaTh Haubojee TMOAXOMAIUA C  Yy4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ncciaenoBarebCKue AeiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodIeMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTro 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOSITETILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yjibTaTaM
MPOBEJAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJbTaTOB, BHIBOJOB U 0000IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TaKXKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pabora c unpopmanmeii:

BBISBJISITH AeUUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI PEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATh HHGOPMAIIUIO PA3JIMYHBIX BHUIOB U
dbopm npeacTaBICHUS,

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEJACTaBISITh €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATH HaJEXKHOCTh uH(bOpMaIIH o CaMOCTOSITETIbHO
c(hopMyITMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIEe YHUBeEpPCaJIbHbIE YUeOHbIe TelCTBHS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3aJauH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yIbTaT;

B X0JIe OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKAaeMON TEMBI,
npoOJjieMbl, peliaeMo 3a7auu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXJICHUSIMHU JPYTUX YYaCTHHKOB
Jajgora, OOHApYKUBATh PA3IWYUe M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (opme
bopMyIIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MIPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHBIC 1eiICTBUA



Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIIEHUS 3a]layH, BBIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TMO3HABATEJIbHOM  pediiekcMd Kak  OCO3HAHUA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perIeHHs
MaTEMaTHYE€CKOM 3a/1a4H;

NpeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSAM, OOBICHITH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJIUTh OIIHUOKY,
JIaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MIOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl mNpU pelleHUH Y4YeOHBbIX 3ajay, NPUHUMATh I€Ib COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI palbOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaAcHUS, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMB» M HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJAWHUPOBATh CBOW JCHUCTBUA C JIPYTMMH YJIC€HAMU KOMAH[IbI, OIICHHUBATH
KaueCcTBO CBOET0 BKJaJa B OOMIUN MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEIAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kJjacce oOy4aromMiiCs MOJYYUT CIICIYIONINAE
peAMETHbIE PEe3ybTaThl MO OTJAEIBLHBIM TeMaMm paboyel MporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: PAIIMOHAILHOE YHCIIO, OECKOHEUHas
nepuoandecKasl JapoOb, TPOILEHTHI, HPPANUOHAIBHOEC YHCIO, MHOXECTBA
palMOHATBHBIX U JEUCTBUTEIILHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpOoOW ¥ TPOLEHTHI JUIsl PEIICHHWs] TPUKIAAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEH 3HAHUU U PEATIbHOU KU3HU;

MPUMEHSITh PUOTNKEHHBIE BRIUUCIICHHUS, TIPABUIIA OKPYTJICHUS, IPUKUAKY U
OIICHKY PE3yJIbTaTa BHIYNCIICHUN;



CBOOOIHO OMEpUPOBaTh MOHATHUEM: CTENEHb C LEJIbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YUCEI ISl PEIICHUS
MPAKTUYECKUX 33/1a4 U MPEJCTABIICHHS JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: ApU(PMETHUECKUN KOpPEHb HaTypaibHOU
CTEIICHHY;

CBOOOIHO ONEPUPOBATH MOHSATHEM: CTEIIEHD C PAllMOHAIBHBIM [TOKa3aTeJIeM;

CBOOOJIHO ONEPUPOBATh MOHATHSAMH: JIOTapU(PM UHCHa, ACCITHUYHBIE U
HaTypaJbHBIC JIOTapU(MBIL;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apTyMEHTAa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC M ApPKTAHI€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIC YPAaBHEHMS U YPAaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3lIMYHbIE METOJbl pPEIICHUs pPALUOHAIBHBIX U JApOOHO-
palMOHANIBHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMU KO3((HUIMEeHTaMH, KOPHH MHOTOWIEHA, HPUMEHSATH
JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pEIICHUS 3a/1a4;

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MATpHIA, OMNPEAECIUTENb MAaTpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpENEeNHTeNs 2 X 2 g BBIYMCIEHHS €ro 3Ha4eHHs,
IPUMEHATh ONPENCINUTENN [ PEUICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOZCIIMPOBATH PEAIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTPULl U ONPEIEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHMS
BBIPAKCHUH;

BBINIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIEHH C
palMOHAIIbHBIM [T0KA3aTEeIEM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB TSt npeoOpa3zoBaHus
JOTapu(pMUYECKHUX BBIPAKECHUN;

CBOOO/IHO OMNEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, TOKa3aTeJIbHbIE U
Jorapu(pMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TTIOMOIIBI0 PABHOCUIIBHBIX
NIEPEXO/I0B WIIN OCYIIECTBIIASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE POPMYIIBI A IpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKECHHUI;

CBOOOJTHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEoOXOoAuMble (GOpPMYNbl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX YPaBHCHUH;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDOKCHUS, YPAaBHEHHS, HEPaBEHCTBA IO YCIOBHUIO 33/auyd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHUEM alllapaTa aireopshl.

@Oynkuuu ¥ rpapuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO O0OpaTHble (YHKIUK, KOMMO3UIUs GyHKIMA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TPeoOpa3oBaHus rpa@uKoB HYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS W MHOMKECTBO
3HaYeHWUH (QYHKIWH, HYJIH QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOO/IHO OMNEpPUPOBaTh MOHATHSAMH: 4YETHBIE M HEUYETHBIE (DYyHKIUH,
nepuoandeckue (PyHKINU, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMHM, HauWOoJblliee M HaUMEHblIee 3HaueHHe (QYHKIUM Ha
IPOMEKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENCHHAs] PYHKIHS C HATypajIbHBIM U
[ENBIM TIOKa3aTeneM, TrpaQuK CTENEeHHOW (PYHKIMH C HATypaJbHBIM M IEJIBIM
nokasarenieM, rpaduk KOpHs N-Oi CTerneHW Kak (YHKIMH OOpaTHOM CTETNEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEpUPOBaTh TIOHATUSAMU: JUHEHHAs, KBaJApaTUYHAsI WU JIPOOHO-THHEWHas
(GYHKIMH, BEITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U MIOCTPOCHHUE UX TPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSMHU: TOKa3aTeNbHAS W JorapupMuyeckas
GbyHKIIUMA, WX CBOWCTBA U TpadUKH, HMCIOIH30BaTh WX TPAaQUKU JIS PEIICHUS
YpPaBHCHUM;

CBOOO/IHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITHI YUCIOBOTO apTyMEHTa;

UCIOJIb30BaTh Trpaduku (YHKOWA JUIS  WCCICNOBAaHMS TMPOIIECCOB U
3aBUCUMOCTEH MPHU PEHICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pPealbHOU
KU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCIMOCTH MEXKy BETHIMHAMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJIHO OMEpUPOBATh TMOHATUAMU: apuMeThdeckas U TeoMeTpudecKas
nporpeccusi, 6eCKOHEUHO yObIBaIOIasi FreOMETpUIECcKasi MPorpeccus, JINHEHHBIA U
HKCIIOHEHITUATIBHBIN POCT, JOpMyJa CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

UCTIONB30BaTh TPOTPECCUU IS PEIICHUs peallbHbIX 3a/lad MPUKIATHOTO
XapaKkTepa;



CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MOCIEIOBATENLHOCTD, CIOCOOBI 3aJaHUS
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE IIOCIEAOBATEIBLHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATUYECKOIO0 aHalau3a KakKk aHaju3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpPUPOBATH TOHATUSAMH: HENpPEpPbIBHbIE (PYHKUUU, TOUYKH
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI Tpaduka QyHKINHY;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (QYHKIUH JIJIs pelleHus 3a/1ay;

CBOOOJTHO OINEpPUPOBATH TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUMHU, KacaTelnbHasd K rpaduKky QpyHKIUY;

BBIYUCIIATH IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIINA;

UCIIOJb30BaTh I€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON s
peuieHus 3anad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IOHATUSMHU:  MHOXECTBO, ONEpalud  Hal
MHOXECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIis ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yYeOHBIX PEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHM: OIpPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4eCKOro o0bEeKTa, JOKa3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHMs U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOyyaromuiicss MOJYYUT CIEIYIOIINUE
IpEeIMETHBIE PE3YyJIbTAThl MO OTAEIBbHBIM TeMaM padodeil MmporpaMMbl y4eOHOTro
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHaIu3ay:

Yuciia ¥ BIYMCICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHUSAMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJbIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JIEITUMOCTH
uensix yucen, HOJl n HOK HaTypanbHBIX 4Mceln [uisl peleHus 3a1a4, MIPUMEHSITh
anroput™m EBKna;

CBOOOJIHO ONEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISATh KOMIUIEKCHBIE YHCIa B alreOpanyeckoud u
TPUTOHOMETPUUYECKOI (hopMe, BBIMIOIHATH apu(PMETHUECKHE ONepali ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO OMEpUPOBATh MOHATUSMHU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MHUUYECKHE HEPaBEHCTBA, HAXOAUTh UX PEUICHUS C  I[OMOIIBIO
PaBHOCWIIBHBIX IIEPEXOO0B;

OCYUIECTBJISATh OTOOpP KOpPHEM TpH pEIIEHUHU TPUTOHOMETPUUECKOTO
YPaBHEHHS;

CBOOOIHO OINEpPUPOBaTH MOHITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpPMYJbl JUIs  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemars palOHAJIBHEIE, UppalroOHaIbHBIE, IIOKa3aTeJIbHEIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COZIepIKaIlle MOYJIM U IIapaMeTPBhI;

IPUMEHATH TpaduyecKrue METOIbI ISl PeIICHUS! YpaBHEHU U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJIENIUPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
BBIPA)XCHUS, YPaBHECHMS, HEPABEHCTBA W HX CHCTEMBI 10 YCJIOBHUIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM allapara anreopsl,
UHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKUUH C MOMOILBIO 3JIEMEHTApPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMEeTpHYeckue o0pa3bl ypaBHEHMM W  HEpaBeHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJIHO  OIEpPUpPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
dyHKUMH;

OPUMEHATh (YHKUMU JJI MOJETUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4yecKoro ananamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJIS UCCNEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUsI (DYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKJICHHS HAWIy4dlIero peuieHus B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-d)KOHOMHMYECKUX, 3aJadax, JJs
OMpeNeNeH!s] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aAaHHOro (opMmysaol uiu
rpadukom;



CBOOOJHO OMEpHUPOBATH TMOHATHIMH: TEPBOOOpa3Hasi, OMpPEHCIEHHBIN
WHTErpajl, HAXOJWTHh IEPBOOOpPA3HBIC AIIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIATH
uHTerpan no gpopmyie Herotona-JIeionuna;

HaXOJUTh TUIOIIAIU TJIOCKUX (DUTYP U 0OBEMBI TEJI C TOMOIIbIO HHTETpaa;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIUPOBAHUM Ha MPUMEPE
coctaBieHus nuddepeHITNaTbHBIX YPAaBHCHHUI;

pelars NPUKIIAJHbIE 3aa4d, B TOM YHCIIE COUHAIBHO-D’KOHOMUYECKOTO U
dbu3ruecKoro xapakrepa, CpeCTBaMU MaTeMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

MHOX€eCTBO 1eHICTBUTENBHBIX YHCEIL.
MHorounensl. PaninonanbHble ypaBHEHUsS U
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
ypaBHEHUN

Oyukuuu u rpadpuku. CreneHHas QyHKIUS C
LEJIBIM [TOKa3aTeseM

Apudmernueckuii KOpeHb N-0if CTENEHH.
WppanuonansHble ypaBHEHUS
ITokazarenbHas ¢pyHnkuus. [lokasarenbHble
ypaBHEHHS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
Tpuronomerpuieckne BIpaKEHUS U
ypaBHEHHUSI

[TocnenoBaTeabHOCTH U MPOTPECCUU
HenpepsiBabie ¢pynkuuu. [Iponssoanas
[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUS
3HaHUHN

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpaMMbl

UccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpasHas 1 UHTETpa

I'paduku TpUroHOMETpHUUECKUX (PYHKITHIA.
TpuronomeTpruyeckue HepaBeHCTBA

HppanmonanbHeie, TOKa3aTeIbHBIE U
norapu(pMUIECKUE HEPABECHCTBA

KomiiekcHble uncna
Harypasibable u nensie yucna

CucreMbl palioHATBHBIX, UPPALMOHATBEHBIX
MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEHUU

3amaun ¢ mapameTpamu

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl



IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

10

Tema ypoka

[[MHOkecTBO, Onepaluy HaJl MHOYKECTBaMHU
U UX CBOMCTBa

[ToBTOpeHne.OCHOBHBIE METO/IbI PELICHMUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpPaBHEHUH U HEPABEHCTB

[ToBTrOpenue. YucnoBble HEpaBEHCTBA.
KBagparusie KopHU

[ToBTOopenue. KBaapaTHbie ypaBHEHUS.
KBagparHble HepaBeHCTBA.
[ToBTOpenue.CpoiicTBa u rpaduku
GbyHKIUH.

BxonHas koHTpoibHast paboTa
Parmmmonansabie ynciaa. OOLIKHOBEHHEIE U
JECSITUYHBIE TPOOH, IPOLIEHTHI,
OecKOHEYHBIE IEPUOANUECKHE IPOOH
Parmmmonansabie ynciaa. OOLIKHOBEHHEIE U
JECATUYHBIEC IPOOHU, TTPOIICHTHI,
OecKOHEYHBIE IEPUOANUECKHE IPOOH
[Ipumenenue qpobei 1 TPOLEHTOB IS
pelieHust MpUKIagHBIX 33124

[IpumeHnenue npoOeli U MPOIIEHTOB IS

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15

16

17

18
19

20

21

22

PCHICHUS MPUKIIAJHBIX 3a1a4

JewcTBuTenbHble yncia. PanpoHaasHbIE U
HppaIMOHAIbHBIE YHCIIa

Apudmernueckue onepanuu ¢
JeHCTBUTEILHBIMU YUCIIAMHU

Mopynb AeCTBUTENBHOTO YHUCIIA U €T
CBOMCTBA

[TpubnmxEHHbIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTara BEIYUCICHUN

OCHOBHBIE METO/IbI PEIIEHUS LETBIX U
JPpOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

MHOro4ieHsl OT OAHOW NEPEMEHHOM.
Jlenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouneHsl ¢ eabMu KodhpuirmeHTamu.
Teopema Buera

Pemienue cuctem TMHEUHBIX YpaBHEHHI
Pemenne cucreM IMHENHBIX ypaBHEHUN
Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUH.
Onpenenurenb MaTPUIBI 2X2, €70
F€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYUCIICHUE €T0 3HaYEHUs

Onpenenurenb MaTPUIBI 2X2, €70
F€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYKCIICHUE €T0 3HAUEHUS

[IpuMeHeHne onpenennuTens A peueHus



23

24

25

26

27

28

29

30

31

32

33

CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemenne npuknaaHpIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI

Pemenue npukiaaHbIxX 3a/1a4 ¢ IOMOLIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN
Konrtponsnas pabora: "PannonanbHble
ypaBHEHHU U HEpaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

OyHKIMSL, CIOCOOBI 3aJaHUST (PYHKITHH.

B3aumuo obpartubie pyHnkiuu. Kommnosurus

byHKIUH
I'paduk pyHkumuu. nemMeHTapHbIE
npeoOpazoBaHus rpaduKoB GyHKIIHMA

OO0nacTb onpeaeneHus 1 MHOXKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkumu.
[TpomexyTKH 3HaK IMOCTOSTHCTBA

UéETHble 1 HeYETHBIE (PYHKITHH.
[Mepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HauMeHbIlIee 3HaYCHHE
(YHKIIMU Ha IPOMEKYTKE

Jluneiinas, KBaapaTUyHas U APOOHO-
AuHeWHas QyHKIUN

DNeMeHTapHOE UCCIIeIOBAaHUE U
MoCTpoeHHe rpaduKOB STUX QYHKIIHN

DneMeHTapHOe HCCIIe0BaHNE H
ocTpoeHue rpaduKoB 3TUX QYHKIIUN



34

35

36

37

38

39

40

41

42

43

44

45

CreneHsn ¢ 1EJIBIM TT0Ka3aTeaeM. bruHoM
Hrrotona

CreneHsb ¢ 1LIeJIbIM IToKa3aTeneM. bruHom
Hrrotona

CrenenHas QyHKIUS C HATypaIbHBIM U
LeabpIM nokasareneM. E€ cBoiicTBa
rpaduk

Kountposnbnas padota: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaduk”

Apudmernueckuii KOpeHb HaATYpaIbLHON
CTEIIEHU U €r0 CBOWCTBA

ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHH U €r0 CBOWCTBA

[IpeoOpazoBaHus YMCIOBBIX BbIPAKEHUH,
COZAEPKAIIUX CTETIEHU U KOPHU

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHH,
COJIepXKaIINX CTEIIEHU U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
COZEPKAIIUX CTEIIEHU U KOPHU

Wppannonansueie ypaBHeHUs. OCHOBHbBIE
MCTOABI pCIICHUSA UPPALTUOHATIBHBIX
YpaBHEHUI

Uppanmonansusie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PELIEHUS UPPALIMOHAIBHBIX
ypaBHEHUH

Uppanunonansueie ypaBHeHus. OCHOBHbBIE

METO/Ibl PEIICHNs NPPALMOHAIBHBIX
ypaBHEHUN
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47

48

49

50

51

52

53

54

55

56

57

58

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
UppaloOHAIbHBIX YPaBHEHHH

PaBHOCWIIBHBIE TEPEXO/IBI B PELICHUHN
HMPPALMOHAIIBHBIX YPaBHEHHUU

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPaBHEHUU

CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHU
Kak (pyHKIMM 00paTHOM CTENEeHu ¢
HaTypaJIbHbIM II0Ka3aTeJIEM

CaoiicTBa 1 rpauK KOpHS N-0M CTEeNEeHU
KakK (OyHKIIMM OOpaTHOM CTEIIeHHU C
HaTypaJIbHbIM I10Ka3aTeIIEM

Konrtponsnas padora: "CBolicTBa u rpapux
KOpHs N-o¥ creneHu. MppanroHanbHbIe
ypaBHEHHUS"

CreneHsp ¢ pallMOHAJIBHBIM [TOKA3aTEIEM U
€€ CBOMCTBA

CreneHs ¢ pallMOHaIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

CreneHb ¢ pallMOHATIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

IToka3zatenbHast QyHKIMS, €€ CBOICTBA U
rpadux

Hcnonb3oBanue rpaduxa QyHKIUM 115
pelIeHNs ypaBHEHUN

Ucnonb3oBanue rpaduka GyHKINN A5
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60

61

62

63
64
65
66
67

68

69

70

71

72

pelIeHus ypaBHEHUI

[TokazatenbHble ypaBHeHHs. OCHOBHBIE
METO/bI PEIICHUS TOKA3aTEIbHBIX
ypaBHEHUN

[TokazaTenbHbie ypaBHEeHUsA. OCHOBHBIE
METOJIbI PEIICHUS TTOKA3aTEeIIbHBIX
ypaBHEHUH

[TokazatenbHbie ypaBHEeHUsA. OCHOBHBIE
MCTOABI pCIICHUS IMOKAa3aTCIbHBIX
ypaBHEHUH

KonrtponsHas padora: "I[lokazaTensHas
¢ynkuus. IlokasarenbHble ypaBHEeHHS"

Jlorapugm uucna. CoiicTa jorapudpma
Jlorapugm uncna. CoiicTBa jJorapudma
Jlorapugm uucna. CoiicTa jorapudpma
JlecsiTHUHBIC U HATYPaJIbHBIC TOTAPH(PMBI
JlecATUYHBIC U HATYpaAJIbHBIC JIOTapH(pMbI

[Ipeo6pa3oBaHue BbIpaXEHU, COEPIKALIUX
aorapudmbl

[IpeoOpazoBanue BBIpAKEHUN, COACPIKAIINX
aorapudmbl

[IpeoOpa3oBaHue BRIPAKEHHI, COACPIKAIIIX
JorapupMbl

Jlorapudmmueckas QyHKIuUs, € CBOWCTBA U
rpaduk
Jlorapudmuueckas pyHKIUs, €€ CBOWCTBA U
rpaduk

I = = N SN
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76

77

78

79

80

81

82

83

84

85

Hcnonp3oBanue rpaduxa QyHKINH 115
pelIeHus ypaBHEHUI

Hcnonws3zoBanue rpaduka QyHKIUN AJ1s
pelIeHus ypaBHeHUN

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/1bl pelIeHUs Jorapu(PMUUECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIC
METO/1bl pelIeHUs Jorapu(PMUIECKUX
ypaBHEHUH

Jlorapudmmueckue ypaBueHusi. OCHOBHBIE
METO/Ibl PEICHUS JIOTapU(PMUIECKUX
ypaBHEHUH

PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
J0rapu(pMUUECKUX YpaBHEHUI

PaBHOCUIIBHBIE TIEpEXOIbl B PEILICHUN
aorapu(pMUUECKUX YpaBHEHHM

KonrtponbHas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmudeckue ypaBHeHus"

CI/IHyc, KOCHHYC, TAaHI'CHC U KOTAaHT'CHC
YUCJIOBOI'O aprymeHTa

CuHyC, KOCHHYC, TAHT€HC U KOTaHI'€HC
YHUCJIOBOTO apryMEHTa

ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

TpuronomeTpuueckast OKpyKHOCTB,
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87
88
89
90

91

92

93

94

95
96
97
98
99
100
101

102

OIpEeIEJICHUE TPUTOHOMETPUYECKUX
(GYHKIMIA 4UCIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb,
OIIpEAEICHUE TPUTOHOMETPUUECKUX
(YHKIMIA 4UCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

[Ipeo6pa3oBaHue TPUTOHOMETPUUECKUX
BbIpaKEHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIpaKCHUIN

[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX
BBIpaKCHUN

[Ipeo6pa3oBaHue TPUTOHOMETPUUECKUX
BBIpaXKEHU

PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN
PeureHre TpUroHOMETPUYECKUX YPABHEHUM
Pemrenne TpuroHoMeTpUYECKNX YPaBHEHHUN
PeureHre TpUroHOMETPUYECKUX YPABHEHUM
Pemrenne TpuroHoMeTpUYECKNX YPaBHEHHUN
PeureHre TpUroHOMETPUYECKUX YPABHEHUM
Pemrenne TpuroHOMeTpUYECKNX YPaBHEHHUM

KonTponsHas padora:
"TpUroHOMETPUUECKHUE BBIPAXKEHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"

N = SN SN

R R R
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104

105
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108

109

110

111

112

113

114

115

116

117

ITocnenoBaTeILHOCTH, CIIOCOOBI 3aIaHU
nociegoBaTebHoCcTER. MeTos
MAaTEMaTHYE€CKON MHTYKIUU

MOHOTOHHBIE M OTPAHUYCHHBIC
nocjenoBareabHOCTH. McTopus aHanm3a
OECKOHEUYHO MaJIbIX

Apudmernueckast nmporpeccus
I'eomeTrpuueckas nporpeccus

beckoneuHo yObIBaromas reoMeTpuaeckas
POTPeccHs

Cymma OeckoHe4YHO yObIBaroIien
Te€OMETPUYECKON MPOTrpecCun

JIMHEHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

JIMHEeHBIN ¥ YKCTIOHEHIIMAJIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX POIIEHTOB

Hcnonb30BaHue nporpeccuu s petieHus
peaybHbIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

KonTponpHas padora:
"I[TocnegoBaTenbHOCTH U TIpOrpeccun”

HenpepbiBHBIE QYHKIINU U UX CBOMCTBA
Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIIi

CBoiicTBa (DyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

CpoiicTBa QyHKIUIT HETIPEPHIBHBIX Ha
OTpE3Ke

MCTOI[ HHTCPBAJIOB JIAA pCHICHUSA
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124

125

126

127
128

129

130

131

132

HEPaBEHCTB

Metoa HHTEpPBAJIOB TSI pEIICHUS
HEPaBEHCTB

Meto HHTEPBAIOB JJISI PELLICHUS
HEPABEHCTB

[IpumeHeHre CBONCTB HEMPEPHIBHBIX
GyHKIUH 715 penieHus 3a1a4

[IpumeHeHne CBOMCTB HEMPEPBHIBHBIX
GbyHKUUR 715 penieHus 3aaa4

[lepBas u BTOpas Npou3BOIHbIC PYHKIIUU

Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOAHOMN

Onpenenenue, GU3NYECKUN CMBICTT
MPOU3BOAHOMN

YpaBHeHHUE KacaTelbHON K TpaduKy
byHKITUN

YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIIUN

[Ipou3BoHBIE AI€MEHTAPHBIX (PYHKIIMIHA
[Ipou3BoiHBIE NIEMEHTAPHBIX (PYHKIUI

[Ipou3BoaHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIUU (HyHKIUH

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (PyHKIUH

[Ipon3BoaHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIMN

Kontponbras padota: "I[IpounsBonnas”
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134

135

136

[ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHkoun"

Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE, CCTEMAaTH3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KITACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoxa Bcero Konrpoaprbie  Ipaxirieckie fI[Sy‘IeHI/Iﬂ Eﬁ[izOBaTeﬂbele
padoThI padoThI pecypenI

[IpuMeHeHne MpoOn3BOJHOM K

nccae0BaHuIo (PyHKIUN Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne NpoOn3BOJHOM K

Hccie0BaHuIo (PyHKIUHN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHHe IPOU3BOJHOM K

WCCIIeIOBAaHUIO (QYHKITUI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne npou3BOIHON K
UCCIIeIOBAaHUIO (PYHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeneHne npou3BOIHON K

nccae0BaHuIo (PYHKIUH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne MpoOn3BOHOM K

uccae0BaHuio (PyHKIUH Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI

Haxosxnienue HanOobIero u

HaUMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOM 1
(byHKIIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO U 1
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11

12

13

14

15

16

HAaMMEHBIIETO 3HAYECHUS HENPEPBIBHOM
(GyHKIIMK Ha OTpE3Ke

Haxoxnenue HanOOIIBIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIMY Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(hyHKIIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOM
(GyHKIIMY Ha OTpe3Ke

[Ipumenenre npou3BOIHON IS
HAaXO0XJIEHUS HAaUJIYUIlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOTHOM JJIs
HaXxO0JKJICHUS HAWJTyYIIIero PEIICHUs B
MPUKIIAHBIX 33a/1auax

[IpuMeHeHne Mpon3BOHON IS
OTpe/ieNIeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOro (opMyJIoN MU
rpagukomM

[IpuMeHeHne npou3BOHON s
oTpesieNIeHUs] CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOT0 GopMyJIoi nin
rpagukomM
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18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurus ¢pyHKIui

Kommnosumus pyskimit

Kommosutust pyHKIui

['eomeTpuueckue 0Opa3bl ypaBHCHH Ha
KOOpJAMHATHOM IUIOCKOCTH
I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJMHATHOM IIOCKOCTH

Konrtpomnsnas padora: "MccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"
[TepBooOpa3Has, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

[lepBooOpa3Hble 351eMeHTapHbIX (QYHKIUH.
[IpaBuia Hax0X/A€HUS IEPBOOOPA3HBIX
IlepBooOpa3Hble 3MeMEHTApHBIX (YHKIHH.
[IpaBuia HaX0XKICHHUS IEPBOOOPA3HBIX
HuTterpan. ['eomeTpuyeckuii CMbICTT
WHTETpana

Brruucnenue onpenenéHHoro MHTerpana
o gopmyne Horotona-JIeiiOnuna
Brruncnenue onpenenéHHOro HHTerpaia
no opmyne Herorona-JleiiOHuma
[IpumeHeHne nHTErpana Juisi HaXOXKIACHHUS
IIoaIeH TIOCKUX GUryp

[IpumeHeHne nHTerpana Juist HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEJ

[Tpumeps! pemenuit udepeHaIbHbIX
ypaBHEHUN
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33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemenuit qudepeHaIbHbIX
ypaBHEHUU

MaremaTndeckoe MOCITHPOBaHNE
peanbHBIX MPOLECCOB C MOMOIIIBIO
muddepeHInanbHbIX ypaBHEHUN

Kontponbnas padota: "[lepBoodpaznas u
uHTerpan”

Tpuronomerpuueckue GyHKINHU, UX
CBOICcTBa U rpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U rpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpaduKu

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUECKIX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPAaBHEHUH C TIOMOIIBIO
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45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUECKOMN OKPYKHOCTH
Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB

Pemenue TpuroHOMeTpHUECKUX
HEPaBEHCTB

Pemennie TpuroHoMeTpruECKUX
HEPaBEHCTB

PemieHne TpUuroHOMETPUIECKUX
HEPaBEHCTB

KonTponbnas padora: "I'paduxu
TPUTOHOMETPHUCCKHUX (PYHKITHIA.
Tpuronomerpuueckre HepaBeHCTBA"
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
TOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUIECKIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUYECKUX HEPABEHCTB
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59

60

61

62

63

64

65

66

67

68

69

OCHOBHBIE METO/IBI PELLIEHUS
HAPPALMOHAIIBHBIX HEPABEHCTB

OcHOBHBIE MCTOABI pCHICHUSA
HppallOHAJIbHBIX HCPABCHCTB

OcHOBHBIE MCTOABI pCHICHUS
HppalOHAIbHBIX HCPABCHCTB

OcHoBHBIC MCTOABI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

I'papuueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHH

I'paduueckue MeTob! pereHus
MPPALMOHAIIBHBIX YPaBHEHHUU

I'paduueckue MeTo bl peLIeHus
II0Ka3aTENIbHBIX YPAaBHEHUMN

I'paduyeckue MeToab! pemeHus
MOKa3aTEeIbHBIX HEPABEHCTB

I'paduueckue MeToab! pemeHus
aorapu(pMUUECKUX YpaBHEHHM

I'paduueckue MeToab! pemieHus
norapu(pMUIECKIX HEPABEHCTB

I'paduueckue MeToab! pemeHus
Jorapu(pMUYECKUX HEPABEHCTB

I'paduueckre MeToabl pereHus
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHUH

I'padmueckue MeToaBI pemieHUS
MOKAa3aTEeIbHBIX U JIOTApUPMUIECKUX
YpaBHEHUI
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71

72

73

74

75

76

77

78

79

80

81

I'padmuueckue MeToabl pemieHUs
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPABCHCTB

I'paduueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPaBEHCTB

Kontponbnas padota: "MppanmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapu(pMUIECKIe
HepaBeHCTBa"

KommnekcHble uncna. AnreOpanueckas u
TPUTOHOMETPHUYECKask (HOPMBI 3aITUCH
KOMILJIEKCHOTO YHUCIIa

KommnekcHbie uncna. Anredpandeckas u
TPUTOHOMETPHUYECKask (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

ApudmeTndeckre oneparu c
KOMILIEKCHBIMH YHCTIaMU
ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHCIIAaMU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOW INIOCKOCTH

®opmynna Myaspa. Kopuu n-oii ctenenu
13 KOMITJIEKCHOTO YuCiIa

®opmyia Myaspa. KopHu N-oii crenenu
13 KOMITJIEKCHOTO YHuCiIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCJT OJIA
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87

88

89

90

91

92

93

94

penieHus GU3NIECKUX ¥ T€OMETPUIECKIX

3a1a4
Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasibnble u nensie yucna
Harypasbhble u nensie yucna
[IpuMeHeHne MpU3HAKOB JEITMMOCTH
LIEJIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne pU3HAKOB AEIUMOCTH
nensix yncen: HOJL u HOK

[IpuMeHeHne MpU3HAKOB JEITMMOCTH
mensix uncen: HO u HOK

[IpumeHeHue MpU3HaKOB ACITUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

[IpumeHeHne MPU3HAKOB AETUMOCTH
LEIBIX YUCEI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne pU3HAKOB AEIUMOCTH
LEJIBIX YUCEII: AJITOPUTM EBKJ’H/I}Ia JJIA
pelIeHns 3a/1a4 B LIEeIbIX YHCIax
Kontposnbnas padota: "Teopus 1enbx
yucen"

CucremMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCUIBbHBEIE CUCTEMBI M CUCTEMBI-
CIICACTBHUA

CucremMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-



CIICACTBUA

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U

95
COBOKYITHOCTEH pallMOHANbHBIX YpaBHEHUN

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppPalMOHATBHBIX
ypaBHEHUH

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
98 COBOKYITHOCTEM NOKA3aTEJIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUN

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKIX
ypaBHEHUH

[IpuMeHeHne cuCTeM K PELEHUIO
MaTeMaTHUYECKHX 3ajad U 3aja4 u3

101 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU
KU3HU, UHTEPIPETaLUs OTyUYEeHHBIX
pe3yabTaToOB

[IpuMeHeHne cuCcTEeM K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3

102 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU
KHU3HH, UHTEPIPETALNS TTOTYICHHBIX
pe3yNbTaToB
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107

108

109

110

111

112

113

114

115

[IpuMeHeHHnE HEPABEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuYHBIX 001acTeil HAYKH U PeaTbHOM
YKWU3HM, HHTEPIIPETALUS 0Ty YEHHBIX
pe3yNbTaToB

Kontposbnas padota: "Cucrtemsl
palMOHAJIBHBIX, UPpPALlMOHAJIbHBIX
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUx
ypaBHEHHUI"

PanuoHansHbIC YpPaBHCHU C I[IapaMCTpaMU

PanmonansHble HEpaBEeHCTBA C
rnapameTpamu

PanyoHanbpHbIE CUCTEMBI € ITapaMeTpamMu

WppaunonansHbie ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanmoHaibHbIE CUCTEMBI C
rapamMeTpamu

IlokazarenabHblE ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

IToka3arenapHbIE CUCTEMBI C IApAMETPAMU
Jlorapumuueckre ypaBHeHus,
HEPaBEHCTBA C IMapaMeTpaMu
JlorapugmMuyecKue CUCTEMBI C
rapamerpamu

TpuronomeTpruyeckue ypaBHEHHUS C
napameTpamMu

TpuroHomeTpuuecKre HEPaBEeHCTBA C
rapamMeTpamu



116 TpUroHoMeTpUYECKUE CUCTEMBI C

napaMeTpamMu

[Toctpoenue u ucciegoBaHue
117 MAaTEMAaTHUYECKUX MOJEIEN PEATIbHBIX
CUTYalLlMi C IOMOILBIO YPABHEHUN C

napameTpamu

HOCTpOCHI/Ie " UCCIICIOBAHUC
118 MaTCMaTHYCCKHX MOI[CJ'IGﬁ PE€aJIbHBIX
CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHHI’I

C rmapaMeTpaMu

[TocTpoenue u uccnegoBaHue
119 MaTeMaTHYeCKHX MOJIEIeH pealbHbIX
CUTYallUi C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapaMeTpaMu

120 KonTponbhas pabora: "3anauu c
napamerpamu"

121 [ToBTOpeHme, 06001IEHNE,

cucTemMarusauvs 3HaHui: "YpaBHeHus"

122 [ToBTOpeHmEe, 0000IIEHNE,
cucTemMarusanvs 3HaHui: "YpaBHeHus"

[ToBTOpeHue, o600mEeHNE,
123 cUCTeMaTu3alus 3HaHU: "Y paBHEHUS.
Cucrtembl ypaBHeHUI"

124 [ToBTOpeHme, 06001IEHNE,
cucreMartuzaius 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001IeHNE,

125
cucremarusanus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, o6o0mIEeHNE,



127

128

129

130

131

132

133

134
135

136

cucremarusanus 3HaHui: "HepaBencraa"

IToBTOpenue, 0000IIEHIE

b
cucrtemaTusanus 3Hanuil: "[IpousBoaHas u
e€ npuMeHeHue"
[ToBTOpenue, o6o0mIEeHNE,
cucremaruszauus 3HaHui: "[IponsBogHas u
€€ npuMeHeHue"
[ToBTOpeHme, 06001ICHNE,
cucremarusauus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE,
cuctemarusauus 3HaHuil: "MHTerpan u ero

npuMeHeHue"
[ToBTOpeHue, 0600IIEeH e,
1

cucreMaru3anus 3HaHui: "OyHkuun'

[ToBTOpeHue, o6o0mIEeHNE,
cucreMarn3anus 3HaHui: "OyHkuun'

[ToBTOpenue, 06001IeHNE,
cucreMartu3aius 3Hanu: "OyHkuun'

1
HrtoroBasi KOHTpOIbHAS paboTa
HtoroBast KOHTpOJIbHAs paboTa

[ToBTOpeHue, 0600mIEHNE,
CHUCTeMaTu3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

MaremaTuka: airedpa 1 Hayajla MaTeMaTUYECKOro aHalnu3a, FTEOMETPHSI.
Anrebpa u Havana Mmarematudeckoro anainusa 10 kmacce.}FO.M.Komnsirun, M.B.
Tkauesa, H.E. ®enoposa, M.1. 1labynun

METOJNYECKHUE MATEPHUAJIBI V1A YYUTEJIA

-Marematuka: anredpa u Hauajga MaTeMaTHUYECKOIO aHAINU3a, reoMeTpusi. Anredpa v Havana
Marematuueckoro ananmsa 10 kinace.;FO.M.Konsrun, M.B. Tkauesa, H.E. ®enoposa, M. 1.
abyHun
- Anre0Opa 1 Havajla MaTeMaTUYECKOTo aHaau3a. J(uaaKTuueckiue MaTepHuabl.
M.N.11a6yuun, M.B. TkaueBa, H.E.®enopora, O.H.Jlo6posa. [Ipocsemienue, 2017 t;
- 3yuenue anreOpsl M HAYaI MaTeMaTHYeCKOTro aHanu3a. KHura amns yuuTens.
H.E.®enoposa, M.B.Tkauesa, [Ipocsemenne, 2018r;
- AnreOpa 1 Havyasla MaTeMaTUYECKOro aHanu3a. Meroanueckue pekomenaanuu. 10 kace:
nmocoOue Il yaurtenei oomeodpazoBaTesbHbIX opranu3aiuii /M.B. Tkauesa,
H.E.®enoposga,.-Ilpocsemenue, 2017r
- b.T. 3uB, B.AT'onpauu [{unaktuyeckre MaTepuaibl Mo anredpe U HavajaM aHaiu3a JJis
10-11 xmaccos. — CII6: Tlerpormmd, 2011.
- M.U.Ilabynun, M.U.TkaueBa, H.E.®emoposa, O.H.[doOGpoBa anrebpa u Hadana
MareMaTtnuueckoro aHanuza. Junaktudeckue martepuansl. 10 kmacc. — M.: Ilpocsenienue,
2009.
- Jlyknuesa E.IO. OcobenHoctu o0ydeHuss MaTeMaTuke B KOHTeKcTe coaepkanus OI'OC:
yaeOHo-MeToaudeckoe nmocodue — CII6.: CI16 ATITIO, 2013.
- ®enoposa H.E., TkaueBa M.B. N3yuyenue anreOppl U Havyajl MaTEMaTHYECKOTO aHAIN3a B
10 xnacce. Kuura nns yuurensa. — M.: Ilpocsemenune, 2008
- Ilaperus U.®d. Marematuka. Pemenne 3amau. [Ipodwunsnas mkoma, 10 kmace. — M.:
IIpoceemenue, 2007.
- Hexpacop B.b. IllkomnpHas matematuka. I[locobme nmnas 6a30Boro u mpoQHIIBHOTO
obyuenus. — CI16: ABanoH, A30yka-kmaccuka, 20006.
- Perxkuk  B.M., UYepkacoa T.X. JlumakTudeckue watepuaibl 1o anredpe w
MaTeMaTHYeCKOMY aHaJM3y ¢ OTBEeTaMH U perreHussMu i 10-11 kmacco. YuebHoe nmocobue
utst mpodunbHOM 1Koutel. — CI16: CMUO Ilpecc, 2008.
- 3notun C.E. HoBoe noBropenue. Anredpa. [loypounsle qunakTuueckue MaTepHuasbl JIst
10 kmacca. — CI16: CMHUO Ilpecc, 2012.
- Xagspos AXK. Marematuka. IIpopunbnbiii ypoBenb. Kuura g yuammxces 10-11
KJ1accoB 0011eo0pa3oBaTeNbHbIX yupexaeHuil. — M.: [Ipocsemenue, 2007

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET https://resh.edu.ru/

http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
https://ege.sdamgia.ru
www.math.ru (MHaTepHeT-NoAAepIKKA YIUTEIEeH MATEMATHKH).
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