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INOACHUTEJIBHASA 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-HAYYHBIX KypCOB, a C JPYroi CTOPOHBI, (hOpPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOYYarOIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JAPYTHUX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolluecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM $I3BIKOM COBPEMEHHON HaykH, KoTopas (opMmyiaupyeT cBOU
JOCTHKEHHUS B MaTeMaTHueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY [JI1 YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKUA, XUMHUU, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOM JKU3HHU,
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 KOHCTPYKLMSMHU aireOpbl M MAaTeMaTHYEeCKOro aHajlvM3a pa3BUBAET
yMEHUE HaXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJECHUS C MOMOILIBI0 MHAYKLIWU U PacCyXJaTh NEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHNEe W KOHKPETU3allMio, a0CTparupoBaHUWE M aHAJOTUI0, (HopMHUpyET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xoxe m3yuyeHus yueOHOro kypca «Ainredpa M Hadajla MaTeMaTH4E€CKOro
aHaM3ay» OOYYaroIIMecs MOJy4YalOT HOBBIA OMBIT PEIICHUS TPHUKIAJIHBIX 33]1ad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MaTEMAaTUYECKUX MOJENIEH peallbHbIX CUTYyaluu,
UHTEpIpETAlUd  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  OpUMEpPaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe M HCKYCCTBE, C
BBIJJAIOIIUMUCS MAaTEMAaTUHYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Y4eOHbIii Kypc 00JamaeT 3HAYMTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 ydeOHbI MaTepual, CHOCOOCTBYIONIUI
(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 HavajlaM MaTeMaTH4eCKOro
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 pasneiamu. J[aHHBIN
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 OBJAEBAIOT 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
pEIIeHHsS] CaMOCTOSTEIHHO CHOPMYIUPOBAHHON MAaTEeMAaTHUUECKON 3a/1a4yH, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprxaTenbHO-MeTOAMYECKass TUHUA «UKclia ¥ BBIYHMCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpazoBanusi 0co0oe€ BHUMaHHUE yaeiseTcs  (OPMUPOBAHUIO  HABBIKOB
paIiOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B CE0S MCIOJB30BaHUE Pa3ITUIHBIX
dbopM 3amucu 4YHCIIa, YMEHUE JeNaTh NPUKHUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIpAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
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 ONEpaluu: [eJICHHE HaIeo,
OTIEpUPOBAHUE OCTATKAaMU Ha MHOXKECTBE IETBIX YHCEN, OCOObIE CBOMCTBA
paIMOHAIBHBIX ¥ UPPAINMOHATIBHBIX YUCEN, apu(PMETHICCKUE OMepaIiii, a TakKe
W3BJICUCHUE KOPHS HATypallbHOM CTETICHH HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO KPYra HCIOIb3YEMBIX 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
KOHKpETH3aIHsI.

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 PA3IUYHBIMH METOJAMU  PEIIeHUs
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TMOKA3aTeIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKNX YpPAaBHCHHMHM, HEPABCHCTB M CHUCTEM, a TakKXke 3ajad,
comepkammx mapaMmeTphl. lloydeHHBIE YMEHHsI IIUPOKO HCIOJIB3YIOTCS MPHU
UCClIeIOBaHNH (DYHKIMI C TIOMOIIBI0 MTPOW3BOIHOM, 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 BbIPAXKEHUH,
coJiepKallluX CTerneHu W Jjorapudmbel. braromaps uzydeHuro anredbpandeckoro
Marepuajia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHE  AJNTOPUTMHYECKOTO 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-MeToauYecKass JUHUA «DyHKIMM U TpaQuKU» 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, UCIOJIb30BaHUE (PYHKIUU U1 pelIeHus 3a7ad U3 JAPYTHX YUeOHBIX
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 3aBUCHUMOCTH MEXKIY
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
paznuuHoM ¢dopme: aHaTUTHYECKOU, rpaduueckoi u ciioBecHoi. Ero m3yuenwue
CIIOCOOCTBYET Pa3BUTUIO QITOPUTMUYECKOTO MBIIUICHHUS, CHOCOOHOCTH K
0000IEHUIO M KOHKPETU3AIINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHUs «Hadala mMaTeMaTM4ecKoOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3aj]ad,
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 TiporieccoB. JlaHHasi cojep:kaTeibHass JMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOJAWTh HAWIy4Ylllee pEIICHUEe B TMPUKIAJAHBIX, B TOM YHUCIE
COIMATIbHO-PKOHOMUYECKUX, 3aJa4aXx. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHUYECKOTO U
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 TpejararoT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONMIUM BCE pa3ieiibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W UX TMPWIOKEHUs B eauHoe 1enoe. [loaToMy BaxHO JaTh
BO3MOXKHOCTh OOyYaromeMmycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKHU W MCIOJIb30BaTh €r0 JJIsl BHIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT MpHU3HATh
CBOWCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUW | CIEJAOBAaHUE OMPEACIEHHBIM
npaBujiaM  TMOCTPOCHUSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JeMEHTaMu
MaTeMaTU4YeCKOM JIOTMKH CIHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO 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 MOJCIMPOBAHUS, KOTOpPHIC 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/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOIb3YeTCs JJISl PEIICHHs MPUKIaIHbIX 3anad. [lpu
pEIIEHUH  pEabHBIX  MNPAKTUYECKUX  3aJad  oOydyaromuecsi  pa3BUBAIOT
HAOJIFOIATeNTLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpOOJIEMY.
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 vaca: 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. I[lpumenenue apoOell M MPOUEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEV 3HAHUM U PEAIBHOW JKU3HU.

JlelicTBuTenbHbIe 4Yuciaa. PanuoHanbHble W UPpPALMOHAIBHBIE YHKCIIA.
Apudmernueckre  omepalMu ¢ JIEWCTBUTENBbHBIMU  uYuciaMd.  Momayib
JEeUCTBUTEIBLHOTO YKciia U ero cBoicTBa. [IpubakéHHbIC BHIUMCICHUS, TTPaBUIIa
OKpYIJIEHUSI, IPUKUAKA U OLIEHKA PE3yJIbTaTa BIYUCICHUH.

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

ApudmMeTnueckuii 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, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'0 apryMeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YUCJIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelLIeHNE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENIBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUMN U
HEpABEHCTB. MHOTrOYJIECHBI OT OJHOW MEpPEeMEHHOW. JleleHne MHOroujieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHorowiessl ¢  UEJIBIMH
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUMN, COACPIKAIINX CTETIEHU 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 pemeHns
Jorapu(pMUYECKUX YPABHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

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



Pemenne cucrem JMHEWHBIX ypaBHEHHMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTens MaTpullbl 2X2, €ro TreoMETPUYECKUH CMBICT H
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, IPUMEHEHHUE ONMPEHCIUTENS I PEIICHUS
CHUCTEMBl JIMHEHHBIX YypaBHEHUU. PelieHue npuKiIaaHeX 3a4a4 ¢ I[OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOEHHOW MOJEIU C
MOMOILBIO MATPULL U OTPEETUTEIEH.

[TocTpoeHre MaTEMAaTUYECKUX MOJEIEN PEeallbHOM CHUTyalMHd 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 TPaPuku

OyHkius, crnocoObl 3amanus (yHkuu. B3auMHO o00patHbIe (QYHKIUU.
Kommnoszunust Qyskmuii. I'paduk  yHkum. DieMeHTapHble MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHIA.

OOnacTp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHknum.
[TpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M HEeU€THBIC QyHKIMU. [leproanaeckue
bynkuuu. IIpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TTPOMEKYTKE.

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

CrenenHast (pyHKIHS C HaTypaJlbHBIM U IIENIbIM MOoKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBoiictBa U rpaduk KOpHS N-OM cTeleHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HaTypaJbHBIM [MOKA3aTEIIEM.

[Toka3zarenbHass U jnorapupmuyeckas (yHKUHUU, UX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKINNA IS peIICHUS YpaBHEHUH.

TpuroHomerpruyeckas OKPYKHOCTb, OIpPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

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

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTUYECKON UHIYKIUH. MoOHOTOHHBIE u OrpaHUYeHHbIC
nocJie[oBaTeNbHOCTU. McTOpUsS BO3HMKHOBEHUS MAaTEMAaTHUYECKOrO0 aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuno yObiBaroas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUYHO YyOBIBAIOIEH MeOMETPUUECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBINA poCT. Uucmno e. Popmyiia CI0KHBIX
npoLeHToB. Mcnonb3oBaHWE MPOrpeccuu Ui pEelIeHUs peanbHbIX —3ajay
INPUKJIAJHOIO XapakTepa.



HenpepbiBHblE (yHKIMH W HX CBOMCTBAa. TOuykM pa3pbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
GyHKUMN U1 pelieHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUYECKUn 1
(u3HYECKUil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOMN K rpaduKy pyHKIUU.

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

MHokecTBa H JIOTHKA

MHO)k€eCTBO, Omepaluyu HajJ MHOXKECTBAMU M MX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpuMmeHeHHe TEOPETHKO-MHOXECTBEHHOTO ammapara s
ONMCaHHs PEaJbHBIX IMPOLECCOB W SBJICHUM, NPU PELICHUH 3a4ad U3 JIPYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEICTBHE,
JI0OKa3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KJIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nenble yncna. [[puMeHeHrne NpU3HAKOB JIETMMOCTU LEIbIX
yycel, HaumOonbImui oOmui aenutens (mamee — HOJ]) u HamMensblee oOiee
kpatHoe (nanee — HOK), ocratkoB 1o Moay:nto, anropurMa EBkiauaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpawueckass U TPUTOHOMETpUYECKas (POpMbI
3alUCH KOMIUIEKCHOTO 4YHcia. ApudMEeTHYECKHE OIepalru C KOMIUIEKCHBIMU
yuciamMu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET ISl PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpru4ecKuX HEpaBeHCTB.

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

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYMHOCTEW paluOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOrapu(hMUYECKUX YPaBHEHHIA.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJady M 3ajJady M3 pa3jUuHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIPETALMA ITOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKHU

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

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPAPUKH.

['paduueckre mMeTonbl pellleHUs YpaBHEHUI W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHUS 3a/1a4 C TapaMeTPaAMHU.

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

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHue Mpou3BOAHON K MCCENOBaHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUH
HENpPepbIBHON (QYHKIIMN HAa OTPE3KE.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
OPUKJIAJAHBIX 3ajadyax, JUIsl OINpEAeNICHUs] CKOPOCTH W YCKOPEHMs Ipolecca,
3aIaHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. I[lepBooOpa3Hbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

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

[IpumeHeHue uHTErpana A HAXOXKIACHUS IUIOaAe IIocKuX (Guryp u
00bEMOB T€OMETPUUECKUX TE.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUH. MaTemaTH4eckoe
MOJIETMPOBAHUE PEAIbHBIX TMPOILECCOB C TOMOIIBI0  JAu(depeHITHaATbHBIX
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 TPAKIAHCKOMN MO3UIIUNA 00YUaAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHUE O
MaTeMaTHYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COI[MAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HACTOSAIIEMY POCCUHUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATHKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KECHUH HAyKW U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO OyAyIIero;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/7a4, PEIICHHUH, pacCyKICHHUIN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpEcax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBBIO (3I0pPOBOEC IHTAHHWE, COATAHCUPOBAHHBIA PEKHUM 3aHIATHH WU
OTJIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON 1€ATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTH TPYAOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANLHOM  JCSITENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccur U Ppeanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeéMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWHU BCEH >KU3HM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHN MPAKTUUECKUX 3a]1a4 MaTeMaTHIECKON HaMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COIMATIbHO-PKOHOMUYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOJHONU M COLUATIbLHOU
cpenpl, 0CO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTHUSCKUX MPOOIJIeM, OpHECHTAITUS
HAa TPUMCHECHHE MaTEMaTHMYECKHUX 3HAHUN IS pelieHus 3agad B 00JacTu
OKpYy>Karolllel cpenpl, IUJIAHUPOBAHUE IIOCTYNIKOB U OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JIJIsl OKPY>KaIOIEel Cpe/ibl;

8) HeHHOCTH HAYYHOIO TO3HAHMSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIIECTBEHHOW  MPaKTUKH, ITOHUMaHHUE
MaTeMaTU4YeCKOM HayKHh Kak c]epbl uYeloBEeYeCKOW MJesTeTbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHUS LUBWIM3ALMHM, OBJIQJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTHYeCKOM KyJIbTypOH KakK CpeICTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIICCTBJISATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIHHOCTH
WHJVMBUAYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue AecTBUA:

BBISIBIISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIy TMOHATUSAMH, (POopMyIUpOBaATH
OTIpE/ICJICHHS TIOHATUHM, YCTAaHABIUBATh CYILIECTBEHHBIN MPU3HAK KilacCU(pUKAIUH,
OCHOBaHUSI JiJ1s1 000OIIEHHS U CPABHEHUSI, KpUTEPUU MTPOBOAUMOTO aHAJN3a;

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

BBISIBJISITh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPXKICHUSIX, MpeajiaraTb KpUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

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

MIPOBOAUTH CAMOCTOSTENIBHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS M BBIBOIBI;

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



ba3oBble ncciaenoBarebCKue AeiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodIeMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIECIOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTro 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITeILHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI MO pPe3yjbTaTam
MPOBEJAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJbTaTOB, BHIBOJOB U 0000IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, a TAKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pabora c unpopmanmeii:

BBISBJISITH A€ULIUTH MHPOPMAIINHU, TAaHHBIX, HEOOXOJUMBIX NJisi OTBETAa HA
BOIIPOC U JIJI PEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATh HHGOPMAIIUIO Pa3JIMYHBIX BHUAOB U
dbopm npeacTaBICHUS,

CTPYKTYpHUpPOBaTh MH(OpMAIHMIO, MPEACTABISITh €€ B pa3iuyHbIX ¢dopmax,
WUTIOCTPUPOBATH Tpaduuecky;

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

KoMMyHuUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasiMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3aJauH,
KOMMEHTHPOBATh MOJIYUYECHHBIN Pe3yJIbTarT;

B X0JI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYILIECTBY OOCYXIaeMOUM TEMBI,
npoOJjieMbl, peliaeMo 3a7auu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXJICHUSIMHU JPYTUX YYaCTHHKOB
Jyajaora, OOHApYXKUBATh PA3IUYUE M CXOJCTBO TO3WIHMA, B KOPPEKTHOH (opme
bopMyIIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeI0OBaAHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MIPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHBIC 1eiICTBUA



Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM DPEIICHHUS 3a/1auH, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  IIO3HABATEIbHON  pe(eKcuH KaKk  OCO3HaHMs
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,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSAM, OOBICHITH MPUYUHBI
JOCTUKEHUS WIM HEJOCTUKEHUS Pe3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MIOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl mNpU pelleHUH Y4YeOHBbIX 3ajay, NPUHUMATh I€Ib COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pPabOThl, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh MPOLIECC M pe3yJbTar padoThl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaAcHUS, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMB» U HHBIC), BBHIMOJHATH CBOK 4YacTh pabOThl U
KOOPJIWHUPOBATh CBOM JCHUCTBUA C JIPYTMMH YJICHAMHA KOMAaH]Ibl, OLICHUBATH
KauyeCcTBO CBOET0 BKJaJa B OOIMIUIN MPOAYKT MO KPUTEPUIM, CPOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEIAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kJjacce oOydyarOIIMICS TOJYYUT CIICAYIOIIHNE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpamMmbl yueOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: PAIIMOHAILHOE YHCIIO, OECKOHEUHas
nepuoandecKasl JapoOb, TPOILEHTHI, HPPAUOHATBHOE YHCI0, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

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

MIPUMEHSITh PUOTHNKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OIICHKY PE3yJIbTaTa BHIYNCIICHUN;



CBOOOIHO OMEpUPOBaTh MOHSATHUEM: CTENEHb C MENbIM IIOKa3aTelieM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YUCEI ISl PEIICHUS
MPAKTUYECKUX 33/1a4 U MPEJCTABIICHHS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajbHOMU
CTEIICHHY;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIEHDb C PAlMOHAIBHBIM ITOKA3aTeNeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M YWcHa, NECATHUYHBIE W
HaTypaJbHBIC JIOTapU(MBIL;

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

ONEPUPOBATH MOHATHUSIMHU: APKCHHYC, APKKOCUHYC U apKTAHI€HC YKCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIC YPABHEHUS U YPAaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IMYHbIE METOJBl PEIICHUS pPAIMOHAIBHBIX H JIPOOHO-
pallMOHANIBHBIX YpPaBHEHWM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMU KO3(p(HUIMEHTaMH, KOPHU MHOTOWIEHa, NPHUMEHSITh
JIEJICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pEIICHUS 3a/1a4;

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MAaTpUIla, OMNPEAECIUTENb MAaTpPULbl 2 X 2 W €ro TeOMETPUUYECKUU CMBICI,
WCIIOJIB30BAaTh CBOMCTBA OMpPEAECHUTENs 2 X 2 JId BBIYMCICHHUS €ro 3HA4eHUs,
MIPUMEHATh ONPEACIUTENIN JUISI PEUICHHUS CHCTEMbl JIMHEWHBIX YPAaBHEHUI,
MOJIEJIMPOBATH PEAJIbHBIE CUTYAllUU C TIOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHU,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTPULl U ONPEIEIUTENEH,
WHTEPIIPETUPOBATD MMOJTYUYECHHBIN PE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBHA C KOPHSAMH JUIsi TMPeoOpa3oBaHMS
BBIPAKCHUH;

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

UCIIOJIb30BaTh CBOICTBa aorapupmMoB TSt npeoOpa3zoBaHus
J0orapu(MUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HUPPAIMOHAIBHBIC, MOKa3aTelbHbIE H
Jorapu(pMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUILI0 PABHOCUIIBHBIX
NIEPEXO/I0B WIIN OCYIIECTBIIASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKECHHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYNbl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX YPaBHCHUH;

MOJICIUPOBaTh peallbHble CHUTyalldd Ha S3bIKEe anreOphl, COCTABIATH
BBIDAKCHUS, YPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, WCCIE0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIb30BAHUEM alllapaTa alreopsbl.

@Oynkuuu ¥ rpapuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO O0OpaTHble (YHKIUK, KOMMO3UIUs GyHKIMA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpa@uKoB HyHKIIHIM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMpPENETCHUS U MHOMXKECTBO
3HaYeHWUH (QYHKIWH, HYJIH QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOO/IHO OMNEpPUPOBaTh MOHATHSAMH: 4YETHBIE M HEUYETHBIE (DYyHKIUH,
nepuoandeckue (PyHKINU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (YHKIMHM, HAuOOJbIIEe W HaUMEHbIIee 3HaueHWe (QYHKIUH 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 CTerneHH Kak (YHKIMH OOpaTHOM CTETNEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

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

CBOOOJTHO OMEPHPOBATH TMOHATUSMU: TOKa3aTelbHAsI W JorapudMudecKas
GbyHKIIUMA, WX CBOWCTBA W TpadUKH, WCIOIH30BaTh WX TpadUKH IS PEIICHUS
YpPaBHCHUM;

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

UCIIOJIb30BaTh Trpaduku (YHKIOWA IS UCCIENOBAHMUS TMPOIIECCOB U
3aBUCUMOCTEH TMPHU PEIICHUH 3a/iady U3 IPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCIMOCTH MEXKy BETHIMHAMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yObIBaloIasi reOMEeTpUYecKasi Mporpeccus, JUHEHHBIN U
HKCIIOHEHITUATIBHBIN POCT, JOpMyJa CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

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



CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MTOCIIEOBATEILHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I1OCIEAOBATEIBbHOCTH,
IIOHMMAaTh OCHOBBI 3apOXACHUS MAaTEMaTH4YeCKOro aHajlnW3a Kak aHalIusa
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpPUPOBATH TOHATUSAMH: HENpPEpPbIBHbIE (PYHKUUU, TOUYKH
pa3psiBa rpaduka GyHKUMN, aCUMITOTHI Ipaduka QyHKINH;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (QYHKIUH JIJIs pelleHus 3a/1ay;

CBOOOJTHO OINEpPUPOBATH TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUMHU, KacaTenbHasd K rpaduKy (QyHKINY;

BBIYUCIIATH IIPOU3BOJHBIE CyMMBI, IIPOU3BEACHUs, YACTHOIO U KOMIIO3ULIMU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIINA;

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

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  TMOHATHUSIMHU:  MHOXECTBO,  OINEpald  HaJ
MHO>KECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs1 ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yYeOHBIX PEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHM: OIpPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOro 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOyyaromuiicss MOJYYUT CIEIYIOIINUE
IPEIMETHBIE PE3YyJIbTAThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BIYMCICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHUSAMHU: HATypalbHOE U 1LEJI0€ YHUCIIO,
MHOXECTBA HATypaJbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh NMPU3HAKU JIEIUMOCTHU
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
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

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
ypaBHEHMUS;

CBOOOJHO OIEpUPOBAaTh MOHATUEM TPUTOHOMETPHUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpPMYJbl JUIs  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemars palOHAJIBHEIE, UppalroOHaIbHBIE, IIOKa3aTeJIbHEIE,
jJorapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJiepKallire MOJYJIM U TapaMeTphl;

IPUMEHATH TpaduyecKue METOIbI JUIsl PelICHUs! YpaBHEHUM U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJIENIUPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJOBHUIO 3a/layH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM allapara anreopsl,
UHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKUUH C MOMOILBIO 3JIEMEHTApPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHHWH W HEpPAaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OIEpPUpPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
dyHKUMH;

OPUMEHATh (YHKUMU JJI MOJETUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IPOLIECCOB.

Havayia MaTeMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

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

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKJICHHS HAWIy4dlIero peuieHus B
OPUKJIAJAHBIX, B TOM YHCIE€ COLUAJIbHO-DKOHOMHUYECKHX, 3ajadax, s
OMpeNeNeHns] CKOPOCTHU M YCKOPEHHUS IMpoliecca, 3aJaHHOro (QopMyJod WU
rpadukom;



CBOOOJIHO OMEpUPOBaTh TMOHATUSMHU: IEPBOOOpa3Has, OINpeaeIEHHbIN
UHTErpall, HAaXOJWUTh NEepPBOOOpa3HBIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpan no gpopmyie Herotona-JIeionuna;

HAXOJUTh TJIOLAAH MIIOCKUX (GUTYp U OOBEMBI TEJl C TOMOUIBIO UHTErpaia;

MMETh NPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaBJIeHUS TU(PPepeHIINANTbHBIX YPABHEHHUI;

pemars NPUKIAIHBIE 3aa4d, B TOM YHUCJIE COLMAIBHO-DKOHOMHUYECKOIO U
¢bu3nuecKoro xapakrepa, CpeJICTBAMU MaTeMaTUYECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHUE
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 KJIACC
Ne
Tema ypoka
n/n
1 MHOeCTBO, Onepaluy HajJ MHOKECTBaMHU
1 X CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO
ammapara JJisl peleHus 3a1a4
Panumonansabie uncina. OOBIKHOBEHHEBIE U
4 JECATUYHBIC TPOOH, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHUE TPOOH
Parmonansueie unciaa. OOBIKHOBEHHEIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEYHBIE MTEPUOMUECKUE TPOOH
6 [Ipumenenue qpoOei u MPOLEHTOB ISt
pelieHust MpUKIAIHBIX 3a/1a4
7 [Ipumenenue qpoOei U MPOLIEHTOB TSt
pEIICHUS TPHUKIATHBIX 337129
8 JleicTBuTenbHBIC Yncia. PaimonanbHbIE U
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckne oneparuu ¢
JIEUCTBUTEILHBIMY YHCIIAMU
10 Moaynab A€HCTBUTEIBHOTO YHCIIA U €T0

CBOMCTBA

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

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPABHUIIA
OKpPYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

OcHOBHBIE METO/IBI PEILIEHUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEpaBEHCTB

OcHOBHBIE MCTOABI pCIICHUSA LCIIbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoroumneHsl ¢ HeabMu Kod(hGUiineHTamMu.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHUM
Pemenne cucreM IMHENHBIX ypaBHEHUN
Marpuiia cuCTEMbI TUHEUHBIX YPABHEHUIA.
Onpenenurens MaTpulbl 2X2, €ro
TEOMETPUUYECKHI CMBICT U CBOICTBA;

BBIYHMCJICHHUEC €TI0 3HAYCHUA

Onpenenuresb MaTPUIBI 2X2, €T0
TeOMETPUYECKHU CMBICT M CBOWCTBA;
BBIYHCIICHUE €T0 3HAUEHUS

[IpumeHeHne onpenenuTens 1 PeLIeHUs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Pemienne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

Penenue nmpukinaaHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Kontponbhas pabora: "Pannonanbhble
ypaBHEHHs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUI"

OyHKIMS, C1IOCOObI 3aaHusT (PYHKITHH.
B3aumno obpathbsie pyHkuuu. Komnosunus
byHKIMA

I'padux dpyHkunu. DnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINI

O6uacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHni pyHkiuu. Hynu GyHkimm.
IIpomexyTKH 3HaK IOCTOSHCTBA

UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haunbonpiiee 1 HauMeHbIlIee 3HAUCHUE
GyHKIMH Ha IPOMEKYTKE

JluneiiHasi, KBaJpaTU4Hasi U IpOOHO-
auHelHas QyHKIH

DJeMeHTapHOe UCCIIEIOBAaHHE U
MoCTpoeHne TpauKoOB ATUX PYHKITUN

DJIeMEHTapHOE HCCIIeIOBaHUE U
MOCTpoeHne TPaPuKOB ATUX PYHKITUN

CremneHs ¢ LIEJIBIM MOKa3aTelneM. buaom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHb ¢ LIEJIBIM ITOKa3aTeeM. buaom
Hrrotona

CrenenHast yHKIUS C HATYpaTbHBIM U
LeJIbIM IToKa3aTeneM. E€ cBoiicTBa 1
rpaduk

KonTtponpHas padora: "CreneHnas
¢ynkuus. E€ cBolicTBa u rpadux"
ApudmeTraeckuii KOpeHb HATYpaIbHOM
CTEIEHH U €r0 CBOMCTBA
ApudpmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBONCTBA

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKECHUIH,
COJIepKaIIUX CTEIIEHU U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIH,
COZIepKAIIUX CTEIIEHU U KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKalIUX CTEIIEHU U KOPHU
Wppanunonansuele ypaBHeHHs. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALUOHATIBHBIX
YpaBHEHUI

HppaunronansHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PELIEHUS UPPALMOHATIBHBIX
YpaBHEHUNU

HppaunonansHble ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUM

PaBHOCWIIBHBIE ITEPEXO/IBI B PEIEHUN



46

47

48

49

50

o1

52

53

54

55

56

57

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXOBI B PELICHUH
UpPpaLMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBbI B PELLIEHUU
UPPALMOHAJIBHBIX YPABHEHUN

CgoiicTBa 1 rpaduK KOpHs N-0il CTETICHU
KaK ()yHKIIMH OOPaTHOM CTEIICHHU C
HaTypaJIbHBIM I10Ka3aTesIeM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM [10Ka3aTeleM

Kontponsnast padora: "CsolicTBa u rpaduk
KOpHs N-0M creneHu. MppannoHanbHble
ypaBHeHuUs"

CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
€€ CBOICTBA

CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM U
e€ CBOMCTBA

[Toxa3zatenbHast GpyHKIMS, €€ CBOMCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIUN AT
pEILIeHUs] ypaBHEHUI

Wcnonb3oBanue rpaduka GyHKINN A5
peneHust ypaBHEHU I
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64
65
66

67

68

69

70

71

72

[loka3arenbHble ypaBHEeHUsA. OCHOBHBIE
MCTOJbI pCHICHUSA TOKA3aTCIbHBIX
YpaBHEHUU

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE
METO/IbI PELIEHUS [T0Ka3aTENbHBIX
YpaBHEHUU

[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/Ibl PEIICHNUS IOKa3aTENbHbIX
YpaBHEHUU

Kontponbnas padota: "[lokazarenpHas
¢yuxuus. [lokasarenbHble ypaBHeHUS"

Jlorapudm uncna. CBoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTBa jorapudpma
Jlorapudm uncna. CBoiicTBa jJorapudpma
JlecsTHYHBIE U HATYpaJbHBIE JIOTapUPMBbI
JlecsiTHYHBIC U HATYPaJIbHBIC JIOTAPUPMBI

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
Jorapugpmbl

[TpeoOpa3oBaHue BbIpaXeHH, comepKalux
aorapudmsl

[Ipeo6pa3oBanue BbIpakeHUI, COEpIKALUX
J0TapuQMbI

Jlorapugmuueckas pyHKLuUs, €€ CBOWCTBA U
rpadux

Jlorapudmuueckas pyHKIMs, €€ CBOWCTBA U
rpadux

Hcnons3oBanue rpaduka QyHKIUM 115
peleHus ypaBHEHUN

N
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84

Hcnons3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUN

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
METObI peIIeHUs JIorapu(pMUIECKUX
yYpaBHEHUU

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/bI pelIeHUs JJorapu(pMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/Ibl pelIeHuUs Jorapu(PMUIECKUX
YpaBHEHUU

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
JOrapuPpMHUECKUX YPaBHEHUI
PaBHOCUIIBHBIE IEPEXObI B PEILICHUH
JOrapupMHUUECKUX YPaBHEHUI
KonTponbnas pabota: "Jlorapudpmuueckas
byukus. Jlorapugmudeckre ypaBHeHus"
CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
olpeielIeHne TPUTOHOMETPHUECKUX
(GYHKIMN YHUCIOBOTO apryMeHTa
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86
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93

94
95
96
97
98
99
100

101

102

TpuronomeTpuyeckas OKpyKHOCTb,
OIpeIeIEHUE TPUTOHOMETPUUECKUX
(GYHKIUI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeobpazoBaHne TPUrOHOMETPHUUECKUX
BBIPAKCHUI

[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAXKECHU

[IpeoOpazoBaHre TPUTOHOMETPUUECKHUX
BBIPKECHUI

[IpeobpazoBaHne TPUrOHOMETPUUECKUX
BBIPAKCHUI

Penienne TpUroHOMETPUUECKUX YPaBHEHUM
PemieHne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
PeuieHre TpUroHOMETPUYECKUX YPABHEHUM

KonTponbhas pabota:
"TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUECKHE ypaBHEHUS"

IlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHUs
nocienoBarelbHoCcTe. MeTon

N Rl

I S N
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113

114

115

116

MaTeMaTUYECKON MHIY KLU

MOHOTOHHBIE U OTpaHUYCHHBIC
1ocjIeI0BaTeIbHOCTH. MicTOpus aHam3a
OECKOHEYHO MaJIbIX

Apudmernueckast mporpeccus
I'eomerpuueckas nporpeccust
beckoneuyHo yObIBaromiasi reoMeTpruuecKast
mporpeccust

Cymma 6eckoHeuHO yObIBaromei
FE€OMETPUUECKON MPOTrPECCUH

JIMHEeHBIN ¥ SKCIOHEHIIUAJIBHBIA POCT.
Yucno e. Dopmyia CI0KHBIX IPOLICHTOB
JIMHEHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyina CI0KHBIX IPOLICHTOB
Hcnonbp30Banue nporpeccuu Ajs peleHus
peaNbHbIX 3a/1a4 MPUKIIAJAHOTO XapaKkTepa
Konrtponbnas pabora:
"ITocrenoBarenbHOCTH U Iporpeccuu’”
HenpepoiBHble (GyHKIIMU U UX CBOWCTBA
Touxa pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

CBoiicTBa GyHKIIMA HEMPEPHIBHBIX Ha
OTpE3Ke

CpoiicTBa (yHKIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

Merton HHTCPBAJIOB JIA pCIICHUS
HCPAaBCHCTB



MCTO,Z[ HWHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpumMeHeHne CBOMCTB HETIPEPBIBHBIX
GyHKIUH 1S penieHus 3a1a4y

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKUMN 17151 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Onpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOJHOU

123 Onpenenenue, GU3NUECKUl CMbICIT
IIPOU3BOAHOMN

124 VYpaBHeHuUe KacaTeIbHOU K rpaduKy
byHKIHAHA

125 YpaBHeHUE KacaTebHOU K TpapuKy
byHKIMHA

126 [Ipou3zBoHbIE AIIEeMEHTAPHBIX (QYHKINUN

127 [TpousBogHBIE AII€MEHTapHBIX QYHKINN

128 [IpousBoiHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (yHKIIUN

129 [Tpou3BoiHast CyMMBI, IPOU3BECHHUS,
YaCTHOTO M KOMITO3UIIMU (QYHKIMH

130 [Ipou3BoiHasi CyMMBI, IPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIIMA (yHKIIHIA

131 Kontponsnas padora: "[IpouszBoanas”

132 [ToBTOpeHME, 0000IMEHNE, CHCTEMATH3AITUS



133

134
135

136

3HaHui: "YpaBHeHusn"

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

Hrorosas KoHTpOIbHAS paboTa
HroroBast koHTposIbHAs paboTa

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KITACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoxa Bcero Konrpoaprbie  Ipaxririeckie 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 HanOOJIBIIETO 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
HaxO0JKJICHUS 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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24

25

26

27

28

29

30

31

Kommosurust ¢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 (YHKIHA.
[IpaBuia HaX0XKICHHUS IEPBOOOPA3HBIX
HuTterpan. ['eomeTpuyeckuii CMbICTT
WHTETpana

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

[IpumeHeHne nHTerpana Juist HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEJ

[Tpumeps! pemenuit udepeHaIbHbIX
ypaBHEHUN
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36

37

38

39

40

41

42

43

[Tpumeps! pemenuit quddepeHaITbHbIX
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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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 METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUYECKUX HEPABEHCTB
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62

63

64

65

66

67

68

69

OCHOBHBIE METO/IBI PELLIEHUS
HAPPALMOHAIIBHBIX HEPABEHCTB

OcHOBHBIE MCTOABI pCIICHUSA
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 MeToabI pelieHUS
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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74

75

76

77

78

79

80

81

I'padmuueckue MeToabl pemieHUs
MOKAa3aTeIbHBIX U JOTapU(PMUUECKUX
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 oneparuu c
KOMILIEKCHBIMH YHCTIaMU
ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHCIIAaMU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOW INIOCKOCTH

®opmyna 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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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: HOJL u HOK

[IpumeHeHue MpU3HaKOB ACITUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

[IpumeHeHne MPU3HAKOB AETUMOCTH
LEIBIX YUCEI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne pU3HAKOB AEIUMOCTH
IIEJBIX YUCEIT: alropuT™ EBKIIHIA JUIS
pelIeHns 3a/1a4 B LIEJIbIX 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 3a/1a4 U3

102 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU
KHU3HH, UHTEPIPETALNS TIOTYICHHBIX
pe3yNbTaToB
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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, UPpPAllMOHAJIBbHBIX
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUx
ypaBHEHHUI"

PanuoHansHbIC YpPaBHCHU C I[IapaMCTpaMU

PanmonansHble HEpaBEeHCTBA C
rnapameTpamu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu

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 MOJIENIeH peabHbIX
CUTYallUi C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapaMeTpaMu

120 KonTponbhas pabora: "3anauu c
napamerpamu"

121 [ToBTOpeHme, 06001IEHNE,

cucTemMarusauvs 3HaHui: "YpaBHeHus"

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

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

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

[ToBTOpeHue, 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, 0600mIEeHNE,
1

cucreMaru3anus 3HaHui: "OyHkuun'

[ToBTOpeHue, o600mEeH e,
cucreMarn3anus 3HaHui: "OyHkuun'

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

1
HToroBast KoHTposIbHAs paboTa
Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 0600mIEHNE,
CHCTeMaTH3allys 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30OBATEJBLHOM TPOT'PAMMBI

10 KVIACC

Kon
NPoOBEPsAEMOro
pe3yJbTarTa

1

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeIbHOM NMPOrPaMMBbI CpeIHero o01ero oopa3oBanus

Yucia 1 BEIYUCIIEHUS

OnepupoBaTh NOHATHAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, POLIEHTHI

Bremonaars apI/I(bMCTI/I‘lCCKI/Ie orcpanuun C panroHaJIbHbBIMHU u
JIeCTBUTEIbHBIMHI YHCIaMU

BoinonHATe npuOIMKEHHBIE BHIYUCICHUS, UCIIONIB3Y S IIPaBUiIa OKPYIJICHHUS,
JieNaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

OnepupoBaTh NOHATHSAMM: CTENEHb C LEJNBIM II0Ka3aTeleM, CTaHAapTHas
¢dopma 3ammcu ACHCTBUTENBHOTO YHCIA, KOPEHb HATYypajbHON CTEIeHH,
WCTIOJIB30BATh MOAXOAIIYI0 (HOpMY 3allUCH ACUCTBUTEIBHBIX YHCEN IS
penieHus NIPaKTUYECKUX 3a/1a4 ¥ IIPEICTABICHUSI TaHHBIX

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC U TAHT€HC IIPOM3BOJIBHOIO YTJIa;
UCMOJNb30BaTh  3alMCh  MPOU3BOJILHOIO  yria  4epe3  oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIMU

VYpaBHEHUs U HEpaBEHCTBA

OnepupoBaTh MOHATUSAMHU: TOKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, ILIENOE,
palyoHaIbHOE, UppalMoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

BrimonHaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUI M pelaTh

TPUTOHOMETPUYECKUE YPABHEHUS

BoimonHATe nmpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQ)KEHUI M peliaTh OCHOBHbIE THIIBl LENbIX, PAlUOHAIBHBIX U
UppalMoHaIbHBIX YPaBHEHUH U HEPAaBEHCTB

[IpumeHsTh ypaBHEHHS M HEpPAaBEHCTBA i PEIICHHUS MaTeMaTHYEeCKHX
3aJa4 M 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U peaslbHON KU3HU
MonenpoBaTh peajbHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKEHUS, YPAaBHEHUs, HEPABEHCTBA IO YCJOBHIO 3aJla4M, HCCIEI0BATH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arIapara ajireopbl

OyHKIUH U TpapuKH

OnepupoBaTh MOHATHAMU: (YHKIIHS, CIIOCOOBI 3ajaHusl QYHKIMH, 00JaCTh
ONpeseNieHus] U MHOXECTBO 3HadeHH ¢GyHKuuu, rpaduk (GyHKUIUH,



3.2
3.3

3.4

3.5

4.1

4.2
4.3

4.4

5.1

5.2

5.3

11 KJIACC

Kon
NMPoBepPsIEMOro
pe3yJbTarTa

1

11

1.2

1.3

2.1

B3aUMHO OOpaTHbIe (QYHKIIMU

OnepupoBaTb MNOHATUAMH: YETHOCTH W HEUETHOCTh (YHKIUH, HYJIU
(GyHKIIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonb3oBate rpaduky GpyHKIMHN U1 penieHns ypaBHeHUN

Ctpoutb 1 yuTaTh rpaduKu JMHEHHOW (YHKLMHU, KBaJPAaTUUHOW (PYHKLUH,
CTETEHHON (PYHKILIMU C LEJbIM [T0Ka3aTeIeM

Ucnons3zoBate rpaduku GyHKOMA 71 WCCIEAOBAHHUS IIPOILIECCOB H
3aBUCHUMOCTEH MpH pEIIeHHWH 3aJad M3 JPYruX Y4eOHbIX MPEIMETOB U
peaybHOM JKU3HU, BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH MEXy BEIMUYNHAMU

Hauana MmatemaTnueckoro aHaiunsa

OHCpI/IpOBaTB IIOHATHUAMU: II0CJIICA0OBATCIIBHOCTD, apI/I(i)MCTI/I‘IeCKaH u
reoMeTpHuICCKasa MporpecCuun

OnepupoBarh MNOHATUSAMU: OECKOHEUHO YObIBaroIlas TreoMeTpuuecKas
Iporpeccusi, cymma 6€CKOHEYHO yObIBaroIIel reOMEeTpUUYECKON IPOrpeccuut

3a/maBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH

Hcnonb3oBarh CBOHCTBA TMOCJIEAOBATEILHOCTEM M MPOrPECCUd ISt
pelIeHus] peasIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa

MHuoecTBa 1 JIOrMKa
OnepupoBaTh NOHATUSIMU: MHOKECTBO, ONIEPALIMHU HAJl MHOYKECTBAMHU

Hcnons30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar i OIMCaHUs
peaJIbHBIX MPOLECCOB U ABJICHUH, MIPU PEILIEHUU 3a/1a4 U3 JPYTUX y4eOHBIX
IIPEAMETOB

OnepupoBarh  MOHSATUSIMHU:  ONpEJEICHUE,  Teopema,  CIEJICTBHE,
JI0Ka3aTeIbCTBO

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOW NPOrPaMMBbI CpeiHero o01ero oopasoBanusi

Yucna 1 BEIYUCIIEHUS

OHCpHpOBaTB MOHATHUAMU: HATYPAJIBbHOC, LEJIOC YHCIO; HCIOJIB30BATH
IMpU3HAKHU JACIUMOCTH MLCJIbIX YHCCJ, Pa3JIOKCHHUEC YHCIIa Ha IPOCThIC
MHOXXHUTCIN OJId pCHICHUA 3aaa4

OHCpHpOBaTB MOHATHUEM: CTCIICHDb C PAlMOHAJIbHBIM ITOKA34TCJIICM

OnepupoBaTh NOHATUAMM: JIOrapudM uucia, AECITUYHBIE U HATypalbHbIE
Jorapu@msl

YpaBHCHI/I}I " HCPABCHCTBA

[IpumensTh cBoOMCTBa CTEeNEeHW [UIsl MPeoOpa3oBaHUS  BBIPAKEHUH,



2.2

2.3

2.4

2.5

2.6

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

OIICPpHUPOBATH TIMOHATHUAMU: TIOKA3aTCIILHOC YPAaBHCHUC U HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoimonHsATe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpKAIIMX Jorapu@Mel;
OTIEpUPOBATH MOHATUSMU: JIOTapU(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUITBI TOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB

Haxonuts pemenus mpocTennx TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
HCIIOJIB30BAaTh CUCTEMY JIMHEHMHBIX YPABHEHUM Ul PELICHUS IIPAKTUYECKUX
3a1a4

Haxonuts pelieHus npoCTeUIINX CUCTEM U COBOKYITHOCTEM PALlMOHAIIBHBIX
YPABHEHUU U HEPABEHCTB

MonenpoBaTh peajbHble CUTyalldd Ha S3bIK€ aireOpbl, COCTaBIATH
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI IIO YCJIOBHMIO 3aJayH,
UCCIIeI0BaTh IOCTPOEHHBIE MOJEIH C UCIIOJIb30BaHUEM alapaTa ainreopsl
@OyHKIMH U TpaQuKH

OnepupoBaTh MNOHATUAMH: Iepuoandeckas (QYHKIUSA, HTPOMEXYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH SKCTpeMyMa (QyHKUUH, HauOojbllee U
HauMEHblIee 3HaYeHUs (PYHKIUHM Ha MPOMEKYTKE; MCIIONb30BaTh HUX IS
uccreaoBaHus (pyHKIUH, 3aJaHHON rpaduKoM

OnepupoBaTh HNOHATHAMU: T'papUKU MOKA3aTEIbHOM, JOrapupMHUUECKON U
TPUTOHOMETPUUYECKUX (YHKLUMH; H300pakaTb MX HA KOOPJMHATHOU
IIJIOCKOCTH U UCIIOJIb30BaTh JUUISl PELLICHHs YPABHEHUN U HEPABEHCTB
N3006paxaTh Ha KOOPAMHATHOM IJIOCKOCTH IrpaUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BaTh UX JJI PEIUIECHUS CUCTEMBI JINHENHBIX YPaBHECHUM
Wcnone3oBath rpaduku (QyHKOHMA JUIST HUCCICNIOBAHUS TIPOIECCOB U
3aBHCUMOCTEH U3 JPyTruX yUYeOHBIX TUCIUILTHH

Hagana maTemaTHueckoro aHaamsa

OnepupoBaTh NOHATUSAMU: HENPEPBIBHASL PYHKIMS, TPOU3BOIHAS (DYyHKIUY;
HCIIOJIb30BaTh N€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOJHOM AJist
pelieHns 3a1a4y

HaxomuTe  MpOW3BOAHBIE  DJIEMEHTAPHBIX  (YHKUWH,  BBIYUCIATH
IIPOU3BOHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DyHKLUMN

Hcmonp30BaTh  NPOM3BOAHYIO  JUIS ~ WCCIEOBaHUS  (QYHKIUM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHATh PEe3yJIbTaThl MCCIEIOBAHUS K
MOCTPOEHHIO IPahUKOB

Hcnonp3oBaTh MIPOU3BOJHYIO JJIA HAXOXKIACHUA HAWIYUHICTO PCIICHUSA B
NPUKIIAHBIX, B TOM YHUCIIE CONMATBHO-9KOHOMUYECKUX, 3a/1a4ax

OnepupoBaTh MNOHATHSAMHU: TepBooOpa3Hass M MHTErpaj; I[OHUMAaTh
reoMeTpUUYECKUi U GU3NYECKUI CMBICT UHTErpajia

Haxoauths mepBooOpa3Hbie AIEMEHTAPHBIX (DYHKIIHHA, BRIYUCISATH HHTETpAl
o ¢opmyne HproTona — Jleitbnuia



4.7

Pemarn NPpUKIIAAHBIC 3ala4i, B TOM YHUCJIC COIIUAJIbHO-DKOHOMHWYCCKOI'0 "
(l)I/I3I/I‘-IeCKOFO XapakTepa, CpCACTBAMH MATCMATUYCCKOI'O aHAJIN3a



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24
2.5
2.6

2.7

3.1

3.2

3.3

IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUsA

Yucna v BEIUMCIICHUS

Pammonanenpie  uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JIPOOHM, TPOIECHTHI,
OecKOHEUHbIE Nepruoauieckue Apodu. ApupMeTHIecKre onepaluy ¢ paluoHaIbHBIMU
qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BhIpaxkeHUil. [IpuMenenue apodeii u npoueHToB
JUIsl pEIICHUs IPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiell 3HaHUU U pealbHOM JKU3HU

JeiicTBuTenpHbIe Yncia. ParroHansHbie U HppalMOHAIbHbBIC YUCa. ApUpMETHIECKHe
olepanuu C JAEUCTBUTENbHBIMU 4YHciaaMu. [IpuOmk€HHbIE BBIYMCIIECHUS, IIpaBUIIA
OKpYTJICHUS, IPUKHJKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN

Crernens ¢ OCJIBIM ITOKAa3aTCIICM. CTaHI[apTHaSI (bopMa 3aIHCH JSUCTBUTEILHOTO YHCIIA.
Hcnonp3oBaHue MOAXOAAIICH (I)OpMLI 3alUCH JICUCTBUTEIBHBIX YMCeNl OIS peuIcHu-d
MPAKTUYCCKUX 3ada4 U NPCACTABICHUSA JaHHBIX

ApudmeTndeckuii KOpeHb HaTypajdbHOW cTerneHu. JIelcTBUA ¢ apudMeTHUYECKUMHU
KOPHSIMU HaTypaJIbHOW CTENEHU

CuHyC, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHHYC,
APKTAHT€HC YMCJIOBOTO apryMeHTa

VpaBHEHUS 1 HEPABEHCTBA

ToxkaecTBa U TOXKICCTBEHHBIC TIPEOOPA30BaAHUSI

[TpeoOpa3zoBaHue TPUTOHOMETPUUIECCKUX BbIpaskeHHH. OCHOBHBIC TPUTOHOMETPHUUECKHE
bopmybl

VpaBHeHHe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelieHHEe HepaBeHCTBA. Meron
UHTEPBAJIOB

Pemenue neibix 1 JpoOHO-pallMOHAIbHBIX YPaBHEHUH 1 HEPABEHCTB
Pemenre nppalOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN

IIpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEILICHUI0 MaTEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKU U pealbHOM JKU3HU

OyHKIMK U TpaduKH
@yukius, crnocodbl 3amanus ¢GyHkumu. ['paduk Qyskiun. B3aumao oOpaTHBIE
byHKIII

OOnacTe ompeneieHWss W MHOXKECTBO 3HaueHWd ¢yHkiuu. Hymu dyHkuum.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIE (PyHKIUU

CrenenHast GyHKIHS ¢ HaTypaJbHBIM U TENBIM TTOKa3aTesneM. E€ cBolicTBa u rpaduk.



CaoiicTBa 1 rpauk KOpHs N-0ii CTETIEHU

TpuronomeTrpuyeckass OKPYHOCTb, OIpEAEIEHUE TPUTOHOMETPUUECKUX (PyHKUIUN

34 YHCIIOBOIO apryMeHTa
4 Hayana maTemMaTuueckoro aHanusa
41 [TocnenoBaTeabHOCTH, CIOCOOBI  3alaHUs  IOCIEA0BaTeIbHOCTEH. MOHOTOHHBIE
' II0CJIEI0BATEIBLHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroIas
4o  TEOMETPHHECKAA NPOIPECCHs. Cymma OeckOHEYHO YOBIBaIOLIEH TIeoOMeTpHUYECcKOn
' nporpeccun. Popmyna CHOXKHBIX HpoleHToB. lcmonb3oBaHue mnporpeccuu s
pELIEHNs PEANIbHBIX 3aJa4 IIPUKIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoecTBO, omnepauuu HaJg MHokecTBaMu. Jluarpammsl Oiiiepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapaTta JJisi ONHMCAHUS peallbHbIX
NPOIIECCOB U SIBJICHUH, P PEILICHUH 3324 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Ormpenenenue, Teopema, ClleICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BIYMCIECHUSA
1.1 Harypanbnsle u nensie yucia. [Ipu3Haky JeMMOCTH HEIbIX YUCE
1.2 CreneHsb ¢ paliMoHaIbHBIM NOKa3aTeneM. CBoicTBa cTENEHH
1.3 Jlorapudm uucna. /lecssTudHble U HATypaJIbHbBIE JOTapUPMBbI
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXeHUI, copepKaluX JorapuQmbl
2.2 [TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIIMX CTENEHH C PAallMOHAIBHBIM MTOKa3aTeIeM
2.3 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 ITokazarenbHblE ypaBHEHUS M HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cucrempl TMHENHBIX YpaBHEHUN. PelieHre NpuKiaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl U COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB
58 [IpumeHeHNEe ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1a4
' W 3aJ1a4 U3 pa3INuHbIX 00JacTel HayKu U pealbHOM KU3HU
3 OyHKIMH U TpaduKh
Oyukuus. [lepuonmueckue ¢yHkuu. I[IpomMexyTKH MOHOTOHHOCTH (GYHKIUH.
3.1 MakcuMymMbl U MUHUMYMBI QyHKIMH. HanGomnpiiee v HauMmeHblllee 3HAYEHUE
(GYHKIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U TpaduKu



3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[Toka3zarenbHas u norapudmMudeckas QyHKIIMH, UX CBOHCTBA U TpapUKH
Hcnons3zoBanue rpadukoB PyHKIUH A pEIICHUS] YPaBHEHUH U IMHEWHBIX CHCTEM

Hcnons3oBanue rpadukoB GyHKIUN IS UCCIETOBAHUS TPOIIECCOB U 3aBUCHMOCTEH,
KOTOpBhIC BO3HUKAIOT TPH PEIICHUH 3a/lad U3 APYTHX YYeOHBIX NPEAMETOB U
peaNbHON KU3HU

Havana maTtemaTn4eckoro aHaiansa
HenpepriBable pyHKIIMU. MeTo1 HHTEPBAJIOB /7Sl pELICHHS] HEPAaBEHCTB
[TpousBonHas Gpynkuuu. ['eomerpuueckuii u GpU3NIECKUA CMBICI TIPOU3BOIHON

[Tpon3BosHble 37eMeHTAapHBIX (QyHKUMH. DOpMyJbl HAXOXKIEHHsS MPOU3BOIHOMN
CYMMBI, IPOU3BEIEHUS U YaCTHOIO (YyHKIUN

[IpumeHeHne TPOM3BOJHOW K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxxneHre HauOobIIero M HaMMEHbBLIEro 3Ha4YeHUs QYHKIUU Ha
OTpE3Ke

[IpumeHeHne MPOU3BOJHON Ul HAXOXACHUS HAWIYUIIEro PEIIEHUs B IPUKIIATHBIX
3ajjavax, JUId ONpeAeNeHHs CKOPOCTH Tpolecca, 3aJaHHOro (Gopmynoil wium
rpaduKoM

[TepBooOpasnas. Tabauia nepBooOpa3HBIX

WuTterpan, ero reoMeTpuyeckiii 1 GU3N4YeCKuil CMbICI. BrIuucieHne nHTerpaia mo
dbopmyne Hetotona — JleliOnuna



ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepPsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHuUs o0pa3zoBaHust

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMAMHU pELICHUS 3a4ady;
yMeHue (GopMyJIMpoBaTh U ONEPUPOBATH IOHATUAMM: OIpEIENICHHE,
aKCUOMa, TEeOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JOKAa3aTeIbCTBO,
paBHOCWIbHBIE (POPMYJIMPOBKH; NPUMEHATh UX; YMeHHE (POpMYIHpPOBATH
0o0paTHOE M NPOTHUBONOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTHMYeCKOW MHIYyKLUY;
IIPOBOAUTH J0KA3aTEJIbHbIE PACCYKIECHUS IIPU PELLIEHUU 3a]1a4, OLIEHUBATh
1 JOTMYECKYI0  IPAaBWIBHOCTh  PACCyXJIEHHH; yMEHHE OIepUpOBaTh
MOHATUSIMU: MHO>KECTBO, IOJMHO)KECTBO, ONEpPALMU HAJ MHOXKECTBAMU;
YMEHHE  UCHOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCAaHUs PEATBHBIX MPOLECCOB U SIBICHUN U MPU PELICHUU 3a/1ad, B TOM
qucie U3 IPYruX y4eOHbIX NPEIMETOB; YMEHHUE ONePUPOBATh NMOHITUAMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, Ipad Ha MIIOCKOCTH; YMEHHUE 3a1aBaTh
Y OMMCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMU; MCHOIb30BaTh Tpadbl Npu

PCHICHUH 3a1a1

YMeHue onepupoBaTh MOHITHSIMM: HATypalbHOE YHUCIO, LIEJIOE YHCIIO,
CTENeHb C LIEeJbIM MoKa3aTeleM, KOpEeHb HaTypaJbHOW CTENEeHH, CTETIEHb C
panMoHaIbHBIM IOKA3aTENIEM, CTENEHb C JEHCTBUTEIbHBIM IOKA3aTEIEM,
jgorapudm uucia, CHUHYC, KOCMHYC M TaHINE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK I0 MOAYJI0, PALMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO,
MHO)KECTBa HATypajbHBIX, IEJbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX
2 qrces; YMEHHUE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00Imuii
JenuTeNnb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkiupa npu
pELIeHNH 337a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIMOHHBIMH CHUCTEMAMHU
CUMCJICHUS; YMEHUE BBINOJIHATH BRIYUCIICHNUE 3HAYEHUI 1 TpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-
palMOHAJbHBIX  BBIPAXKEHUN; yMEHHME  ONEpUPOBATh  IMOHATHUIMHU:

oCIC€a0BAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, reoMCTpUICCKas



nporpeccusi, OecKOHEYHO YyObIBalolass reoMeTpuieckas MpOTrpecCHs;
yMEHHE 3a/JaBaTh TOCJIEIOBATEILHOCTH, B TOM YHCIE€ C TOMOIIBIO
PEKYpPPEHTHBIX (POPMYJ; YMEHHE ONEepUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YUCJIO, CONPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCET
(reomeTpuyeckas, TPUTOHOMETpUYECKAass W aireOpanueckas); yMeTb
MIPOU3BOJUTE apU(PMETHUECKHE ACUCTBUA C KOMIUIEKCHBIMU YHUCIIAMU;
MPUBOAUTH MPUMEPHI UCHOJIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUAMHU:  MaTpuma 2X2  u  3X3, omnpeieiauTeab  MaTpUIbI,

FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHSTHSAMHU: palMOHAJIbHBIE, WPpPALMOHATBHEIC,
MOKa3aTeNbHbIE, CTENEHHbIC, JOrapu(pMUUECKHe, TPUTOHOMETPUUECKUE
ypaBHEHUST M HEPABEHCTBA, MX CHCTEMbI, YMEHHE OIEPUPOBATH
HNOHATUSAMU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIBHOCTD
ypaBHEHUH, HEpPaBEHCTB U CHCTEM; YyMEHHE peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C TMOMOUIBIO PA3IUYHBIX NPUEMOB; pEIIAThH
yYpaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C I[apaMeTpoM; MPUMEHSTh
ypaBHEHUsI, HEPABEHCTBA, UX CHCTEMbl JJI1 DPEIICHUS MaTeMaTHUYeCKHUX

3a/lav U 3a7la4 U3 pas3JINIHbIX obnacrei HAaYKHU U peaHBHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIIHUH,
NEPUOIMYHOCTD (PYHKIIUHM, OTPAaHUYEHHOCTb (DYHKIUH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (QYHKIHMH, HauOoJbllee W HaWMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbiBHAS (DYHKIMS, aCUMIITOTHI rpaduka
¢GbyHKIMU, TiepBas U BTOpas MpOou3BOJHAs (YHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOMU3BOJHOM, TNEepBOOOpasHas, ONpeaeNEHHbIN
WHTErpajl; yYMEHHE HaxOJuThb AacCUMNOTOTHI rpaduka (QYHKIMH; YMEHUe
BBIUNCIIATh  NPOU3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMITO3UIIMU (PYHKIMHA, HAaXOIUTh YypaBHEHHME KacaTelIbHOM K Trpaduky
(GYHKIMH; YMEHHE HaXOJIUTh IPOU3BOJIHBIE SJIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIOJIb30BAaTh MPOU3BOJHYIO JJIsi HCCIEIOBaHUS (DYHKIIHA,
HaXOJWTh HauOONbIIME M HAUMEHbIIWE 3HAYCHUs (YHKIUI; CTPOUTH
rpaduky MHOTOUWIEHOB C HMCIOJB30BaHHMEM afmapara MaTeMaTH4eCKOro
aHaJIM3a; NPUMEHATH TMPOM3BOAHYIO ISl HAXOXKACHHUS HaWIydllIEero
pemeHuss B MPUKIAIHBIX, B TOM YHCJIE COLHMAIBHO-D)KOHOMUYECKHX H

(I)I/I3I/IQCCKI/IX 3agadax; HaXOJUTh INIOIAaanu U 00BEMBI (I)I/Il"yp C IIOMOIIIBIO



HUHTCrpasa, HNPpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOI'O MOACIUPOBAHUA C

MTOMOIIBI0 AU PEepPeHIINATHHBIX YPABHCHHMA

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, oOpaTHas GYyHKLNS,
KOMMO3UIUS (YHKIHK, JTuHeHHas (yHKIUSA, KBaapaTU4Has QyHKINS,
panMoHanbHas (QYHKUMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPUYECKHE
GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, TOKa3aTelbHas W
agorapupmuueckass (YHKIHUH; yMEHHUE CTPOUTh TpapuKd HM3YyUYSHHBIX
(GyHKOMA,  BBINOJHATH  IpeoOpa3oBaHusi  TIpadukoB  (QyHKIHH,
WCIOJIB30BaTh TPAPUKH JUISI U3YUYEHHUS TPOLECCOB U 3aBUCUMOCTEH, IpHu
pellleHNH 3a7ad W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a/a4 U3 peallbHOU
KHU3HH;, BBIpAXaTh (OpMyJaMH 3aBHCHUMOCTH MEXJIY BEIWYHMHAMU;
UCIIOJIB30BaTh CBOMCTBA W Tpauku (pyHKIUI JUIs pelieHHus ypaBHEHHH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHCHHﬁ, HEPaBCHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3a/auMd Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJOTH, 3a/a4i U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCAMU); COCTABIATH BBIPAKEHHS, ypaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENO0BAaTh IIOJYyYEHHOE pPELICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyJbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbBle CUTyallud Ha $3bIKE MAaTE€MATHKH; COCTaBIIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIIEIOBATh
MOCTPOEHHBIE  MOJEIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUYEHHBIH pe3ybTarT

YMeHue omepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeIAnaHa,
HaI/I6OJ'II)H_Iee 1 HAUMCHbBIIEC 3HAUYCHUSI, pasMaX, zmcnepcm{, CTaH}IapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHUE H3BJICKaTh, WHTEPIPETHUPOBATH
nH(pOopMaIInIo, NMPEACTABIEHHYIO B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPa)KaIOIYI0 CBOMCTBA PEANbHBIX MPOLIECCOB U SIBICHU; MPEIACTaBIATh
vHpOpMANIUIO C TIOMOIIBIO TaONWII W JAWarpaMM; HCCIIEIOBaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TrpaPuuecKux
METOOJ0B U 3J'I€KTpOHHI>IX CpGJICTB; Fpa(l)I/I‘—IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HaGJIIO,Z[CHI/IH C IMIOMOIIBIO JUAarpaMm pacCCUBaHUusd U JIMHENHOM perpeccuun

YMenue omnepupoBaTh TMOHSATUSIMHU: CIYyYaHBIM ONBIT M CIy4ailHOE

COOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
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BEPOSITHOCTh C MHCIIOJIb30BAaHUEM TpapUUECKMX METOOB; INPUMEHATh
(GOpMyJIBI CIOKEHUST W YMHOXKEHHUS BEPOSATHOCTEH, (opMyiry TOITHOM
BEPOSTHOCTH, popmyny bepHynnu, koMOMHATOpHBIE (GakThl U (OPMYIIbI;
OLICHMBATh BEPOSATHOCTU pEaJbHBIX COOBITHI; yMEHHE OIEpUPOBATH
NOHATUAMM: CiIydailHas BEIMYMHA, PpACHpPEIEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, JUCIEpPCHs W CTaHJIApTHOE OTKJIOHEHUE
CllyuallHOW  BENWYMHBL, (YHKIMU paclpeieiieHus U IJIOTHOCTH
PaBHOMEPHOT0, II0KA3aTEIbHOIO U HOPMAIbHOIO PACIpEACICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACIpPEIEICHUN Ul pElICHHs 3a/1ad;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOYHBIX
UCCIICOBAHUM; YMEHHUE IPUBOAUTH IIPUMEPHI INPOSBICHUS 3aKOHA
OONBIINX YHCEN B TNPHUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUAX; yMEHHUE
OIIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YHUCIO COYECTAHMH,
YUCJIO  NEPEeCTaHOBOK; OuHOM  HplOTOHA; yMeHHME  NPUMEHSATH
KOMOUHATOpPHBIE (PAKTHI U PACCYKACHUS Ul pEIleHUs 3ajad; OLCHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOSTHOCTHYIO MOJAETb U

UHTEPIIPETUPOBATDH MOJYYSHHBIN pe3yabTar

YMeHue omnepupoBaTh MOHATUSMH: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUI yroil, 1ByTpaHHbIN
yroJj, TPEXIPaHHbINA yIoJj, CKPEUIMBAIOIINUECS NPSIMbIE, MapauIeIbHOCTh U
NEPHEHIUKYJSIPHOCTh MPSIMBIX M IUIOCKOCTEH, yrosl MexX1y MpsSMbIMH,
Yroja MeXAy MpsAMONM UM IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSAMH,
paccTossHHE OT TOYKM JO IUIOCKOCTH, PACCTOSTHUE MEXAy MpPSMBIMH,
pPacCTOSTHUE MEXKIYy IJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh MPU PELICHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBI IIAHUMETPUHU; YMEHHE OIICHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYecKue
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKMX IOHATUH M BEJIWYMH, pPElIaTh

CBsA3aHHBIC C HUMH IIPAKTUYCCKHUC 3a1a4U

YMeHue onepupoBaTh MOHATHAMU: IUIOUIAAb (QUIYpPBI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUIbHBI MHOIOTPaHHHMK, CEUYEHUE MHOI'OIPAaHHUKA,
Ky0, mMmapamjenenures, Npu3Ma, OUpaMuja, QUIrypa MU MOBEPXHOCTH
BpallleHHs, LWIMHApP, KOHyc, wmap, cdepa, miomans chepsl, IUIOmaib
MOBEPXHOCTH MUPaMUbI, TPU3MBI, KOHYyca, LWIMHIApa, O0BEM KyoOa,
MPSIMOYTOJIBHOIO NapajljiesieNuIeaa, MNUpaMHUAbl, NPU3MbI, IWINHAPA,
KOHycCa, 1iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHHs] KOHyca U IMJIMHApA,

napauiCJibHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC IIapa, IIJIOCKOCTbD,
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12

13

Kacaromasicsi cdepsl, IMIMHApPA, KOHYyCa; YMEHHE CTPOHMTb CEUEHHUE
MHOTOTpaHHHUKa, W300pakaTh MHOTOTPAHHUKH, (PUTYpPBHI M MOBEPXHOCTH
BpAILlEHUs, X CEYEHHUS, B TOM YHCJIE C MIOMOILIBIO IJIEKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYpP, CaMOCTOSTEIHHO
(opMyIMpOBaTh ONpEENEeHHs N3ydyaeMbIX (UTYp, BBIABUTaTh THIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETPUYECKUX (uryp, 0oOOCHOBBIBATH WIIU
OlpoBepraTb HUX; YMEHHE MpPOBOIUTH Kiaccuukauuoo ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHHe onepupoBaTh HOHSATHSMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapayIeNIbHbI MMEePeHOC, CHMMETPHUSl Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, TMOAOOHBIE (QUTYPBI, yMEHHE
pacmo3HaBaTh paBHBICE W TOJOO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOIb30BATh T€OMETPHUYCCKIE OTHOIICHUS TIPU
pelIeHnH 3aJlad; HAXOAWUTh TC€OMETPHUYECKHE BEIUYHMHBI (IJTMHA, YTOJI,
IUIOIAAb, 00BEM) TIPU PEHICHUU 33134 U3 JIPYTHX YYCOHBIX MPEIMETOB U
W3 peajbHOW J>KWU3HM, YMEHHE BBIYHCISATH T'C€OMETPHYECKHUE BEIIMIMHBI
(mmHA, yroi, IIIONIaah, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
M3y4deHHBIE (OPMYIJIBI ¥ METOJbI, B TOM YHUCIIC: TUIOMAJb MOBEPXHOCTU
NMpaMUIbl, TPU3MBbI, KOHyCa, IWJIMHApA, IUIoNaas cepbl; 00bEM Kyoa,
MPSIMOYTOJIPHOTO  MApajuIeeNuIeia, MUPaMUAbl, TPU3MBI, ITHIUHIPA,

KOHYCa, [11apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX QUTYP

VYmMmenne OINCpHUPOBATH IMOHATHUAMMU: MNPAMOYTOJbHAsA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJIMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEJICHHE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHE BEKTOopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE TMPOU3BEICHHUE, YTOJI MEXIy
BCKTOpaMH;,; YMCHHE HCIIOJIb30BAaTh BeKTOpHBIﬁ )51 KOOp}IHHaTHBIfI METOL

IJIg PECHICHUA TCOMCTPHUICCKUX 3a1a1 U 3aJla4 ApYTUX y‘-Ie6HBIX npeamMeToB

YMmenue BBIGI/IpaTB HO,Z[XO,I[HH_II/Iﬁ MCTOJ AJid pCIICHUA 3ala4r, IOHUMAaHHC
SHAYUMOCTU MATEMATUKKW B MU3YUCHHUH TMPUPOIHBIX H 06H1€CTB€HHBIX
oponeccoB U HBHGHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBC, YMCHUC NTPHUBOJUTH ITPUMEPBI MAaTEMATHICCKUX

OTKPBITUNA POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAyKH1



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCIICHUS

11 Hatypanbnble u nemnbie uncina. [Ipu3Haku 1enMMOCTH LENbIX YUCes

12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOHM, MPOLEHTHI,
' OeCKOHEYHBIE IEPUOINUECKHUE JPOOH

13 ApudmeTndeckuii KOpeHb HAaTypaJlbHOU cTeneHu. J[elcTBus ¢ apudMeTHIeCKuMU
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMoHaNIbHBIM Moka3aTeneM. CBOHCTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuynable U HaTypajIbHbIE JOrapupMbl

HevictBurenbHble  4Yucia. ApudmeTHdyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkEHHbIe BRIYUCICHHS, TPABHIIa OKPYTJICHHUS, IPUKHUIKA U OLECHKA
pe3yJibTaTa BRIYUCICHUN

1.8 [IpeoGpa3oBaHue BhIpAKCHHUI

1.9 KomrmuiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 I{enpie u 1pOOHO-palIMOHATBHBIC YPaBHEHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 TpuroHoMmeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 Hensle u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanuonaibHbie HEpaBEHCTBA

2.7 [Toxa3zaTenbHbBIE U JTOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuieckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYTHOCTH YpaBHEHUN M HEPABEHCTB

2.10 VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OTnipeeIuTenb MaTpUIbI
3 OyHKINUK U TpapUKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8
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4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHk1us, crnocodbl 3amanus QyHkuuu. ['padux ynkumuu. B3zaumuo oOparHbie

bynkuun. YétHple 1 HeY€THBIC QyHKIMU. [leproandyeckue GyHKITMN

O6nacth ompeneneHUuss W MHOXKECTBO 3HaueHW ¢Gyukuuu. Hymu Qyskum.
[TpoMexyTKM  3HAaKONMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DyHKLUH.
MakcumMyMbl U MHUHUMYMBI (QyHKUMU. HauOombilee W HauMeHbIIee 3HAYCHHE

(GYHKIMU Ha IPOMEXKYTKE

CrenenHast (QyHKIUS C HATypalbHBIM U IEJBIM TOKa3aTeneM. EE cBolicTBa u

rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHU
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku

Touku paspeiBa. AcuMmMnToThl rpadukoB QyHkuuil. CpoiicTBa  (QyHKIMA,

HENPEPBIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS M1OCIIEA0BATENIBHOCTEH
Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysia ClI0XKHbBIX IPOLIEHTOB
Havana maTemMaTn4eckoro aHanusa

[TpousBogHas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX PYHKIIMMA

[IpumeHeHre NPOU3BOAHON K UCCIEIOBaHUIO (YHKUMH Ha MOHOTOHHOCTH U
3KCTpeMyMbl. Haxoxnenue HanOOJbIIEr0 U HAMMEHBINEro 3HaYeHHUs (YHKIHUU Ha

OTpe3Ke

[TepBooOpasnas. Murerpain
MHoOXecTBa 1 JTOTUKa

MHoOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucaTrenbHasi CTaTUCTUKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsiMbIe ¥ MJIOCKOCTU B TPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpaILIEHUS

KOOpI[I/IHaTBI N BEKTOPLI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

1. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHajin3a, I€OMETpHS.
AnreOpa u Hayanma MareMaruyeckoro anammsza. 10 kmacc. ba3oBwiii u
yriyonenusiii ypoBau. FO.M.Komsrun, M.B.Tkauésa, H.E.®énopoa u 1ip.;
M.:IlpocBemienue

2. Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOTO aHajin3a, TeOMETpHS.
AnreOpa m Hayaima MareMarhyeckoro anamms3a. 11 kmacc. bazoBwiii u
yrayonennbiil ypoHu. HO.M.Kossirun, M.B.Tkauésa, H.E.®&nopoBa u ap.;
M.:IIpocBeuieHue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o Aunrebpa u Hauaja MaTEMaTUYECKOTO aHan3a. J{u1akTHYecKre MaTepuallbl.
10 xmacc. VYrayonennsii ypoBeHb. M.M.IlaOynun, M.B.Tkauéna,
H.E.®énoposa. M.:IIpocsenienue

o Aunre0pa u Hayaja MaTEeMaTUYECKOTO aHanu3a. JuaakTuuecKkue MaTepuabl.
11 xmacc. VYrayOnenueii  ypoBeHb. M.M.IlaGynmn, M.B.Tkauésa,
H.E.®énoposa. M.:IIpocBemienue

o AnreOpa W Havaja MaTeMaTHYECKOTO aHanu3a. Tematudeckue TecThl. 10
kiacc. ba3oBeiii u yriyOsneHHbeii ypoBenb. M.B.TkauéBa, H.E.®énopoaa.
M.:IlpocBemienue

o Aunrebpa ¥ Hayajga MaTEeMaTHUYECKOTO aHanu3a. TemaTudyeckue TecThl. 11
kiacc. bazoBblii u yrinyOiennbiit yposenb. M.B.TkauéBa. M.:IIpocBemienue
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