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HOACHUTEJIbHAS 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISICTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B IPOrPaMME CPEIHEro OoOIIero odpa3oBaHUS,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIeUMBAaET MHCTPYMEHTAIbHYIO 0a3y s
W3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHHI, (popmMupyer
JOTHYECKOe M abCTpaKTHOE MBIIIICHHE 00YyJaroNINXcs Ha YpOBHE, HEOOXOANMOM
JUISE OCBOCHUSI MHPOPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M IPYTHUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTOpas (OpMYIHPYET CBOU
JTOCTIKCHHUS B MaTeMaTHIeCcKou popme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIINN Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KHU3HHU,
TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(MPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIL30BAaTh WX IS JATbHEUIIEro oOpa3oBaHUS W B
MIOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBIajeHNe aOCTPAKTHBIMH W JIOTHUECKH
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTHYEeCKOTO aHaln3a pa3BUBACT
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBaTh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpEaTUBHOE M KPUTHIECKOE MBIIICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITETTLHOTO TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEH peaTbHBIX CHTYyaIui,
UHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  NpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B TIPHUPOJE, HAyKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS, TaK W dYepe3 crnenuduky ydeOHOM
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSATEITLHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3ysIbTaT.

B ocHoBe MeToauku 00ydeHus anredpe u Hauajgam MaTeMaTHIeCKOro aHaln3a
JIKUT ACATETHHOCTHBIA IPUHIIAIT 00 YICHUS.

B cTpykType yuebHOro Kypca «Anredpa u Hadaia MaTeMaTHIeCKOTO aHATTU3ay
BBIICJICHBl  CIAEAYIOIIHE COAEPXKATEIbHO-METOANYEeCKue JuHuU: «Yucma wu
BBIYHCIICHUS», «DyHKIMM U rpadukny», «YpaBHEHHUS W HEpaBeHCTBay», «Hadama
MaTEMaTUYECKOTo  aHaiam3a», «MHoxecTBa W Joruka». Bce oOcCHOBHBbIE
COZlepP KaTeIbHO-METOIMYECKHE JIMHUW U3YYalOTCS Ha TPOTSHKCHUM JIBYX JIET



0o0y4eHHs Ha YPOBHE CpPEHEro OO0IIEero 00pa3oBaHusl, €CTECTBEHHO JIOMOJIHSIS JPYT
Jpyra 1 MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pazzenamu. JaHHbIi ydeOHbIN
KypC SIBJISIETCS WMHTErPAaTUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe colepkaHue
HECKOJIbKUX MAaTeMaTHYECKHX AMCIUIUIMH, TaKUX KakK anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUM aHATU3, TEOPUS MHOKECTB, MaTeMaTuueckas jJjoruka u apyrue. [lo
Mepe TOTO Kak 00ydJaroluecs OBJIaJeBalOT BCE Oosee MUPOKUM MATEMAaTUYECKUM
anmapaTtoM, y HHUX IMOCJIEeI0BaTEIbHO (POPMUPYETCSI M COBEPIIIEHCTBYETCS YMEHHUE
CTPOUTh MAaTEMAaTHUECKYI0 MOJI€Jb peaJlbHON CHUTyallud, NPUMEHSTh 3HaHUS,
MOJIYYEHHBbIE TIPU H3YYECHHHM Y4eOHOro Kypca, JUIS PELICHHs CaMOCTOSITEIBHO
chopMyIHMpOBaHHON MaTeMaTHYECKOW 3aJayd, a 3aTeM HHTEPIPETHUPOBATH CBOMU
OTBET.

ConepxatenbHO-MeTOANYeCKast JUHUA «YHucna v BBIYUCIIEHUS» 3aBEPINACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHMS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI'O 0011ero oopasoanus. Ha ypoBHe cpennero ooriero
oOpa3oBaHus 0co0O€ BHUMaHWE yAemseTcs  (OPMUPOBAHHIO  HABBIKOB
pallMOHANLHBIX BBIUMUCICHHM, BKJIIOYAIOIIMX B CE€0S HCIOIb30BaHUE Pa3IUYHBIX
dbopM 3amucu 4uclia, yMEHUE JeNaTh MNPUKHUAKY, BBINOIHIATH MPUOIMKEHHBIE
BBIYMCIICHUS, OLICHUBATh YWCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOY4YalOIUMCSI MHOXKECTBA HATYypaJIbHBIX, UEIbIX,
pallMOHANBHBIX M JICUCTBUTENBHBIX  YHUCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4ucen. B  KakaoM ©3 3THUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckrue 3aJadyd W Omepaluu: JeJleHHe Halelo,
OMEPUPOBAHUE OCTAaTKAMM Ha MHOXECTBE ILIEJbIX 4YHCeN, OCcOOble CBOWMCTBA
palMOHAJIbHBIX U UPPAIMOHAIIBHBIX YUCEN, apuPMETHYECKUe OIepaluu, a Takxke
U3BJICYEHUE KOPHSA HATYpaJbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX YHCE].
brnarogapst mocnegoBaTeIbHOMY pAaCIIUPEHUIO KpYyra HMCHOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSMHU MX MPUMEHEHHS JJI PEIICHUS] pa3IuyHbIX 3a/1a4
dbopmupyeTcsi IpeACcTaBICHUE O €IUHCTBE MAaTeMaTUKH KaK HAayKu W €€ pojid B
NOCTPOCHUU MOJIeNIel pealbHOr0 MHpa, HIUPOKO HCIOJB3YIOTCA 0000IIeHUE U
KOHKpETHU3aIIUsl.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha YPOBHE CpEIHEro oOIero o0pa3oBaHUs, MOCKOJIBbKY B KaKIOM
paznene IlporpaMmbl TPEnyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3adad. B
pe3yapTare oOydYarollMecsl OBJIaJIEBAIOT PA3JUYHBIMU METOJIaMH  PEIICHUS
pallMOHANIbHBIX, HUPPALMOHAJIBHBIX, IMOKa3aTElIbHBIX, JIOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxke 3ajad,
comepKamux napameTpbl. [lomyyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCA MpHU
UCCIIeIOBaHUH (DYHKIIMA C TIOMOIIBI0 MTPOW3BOJAHON, TIPH PEIICHUH MPHUKIIATHBIX
3a7a4 U 3a7a4 Ha HaXOXJEeHHWE HauOOIbIIUX U HAUMEHbBIINX 3HAYEHUU (PYHKIUU.



JlanHasi conepkarenbHasi JIMHUSL BKJIIOYAeT B ce0s Takke (popMUpOBaHUE YMEHUU
BBIMIONIHATh ~ pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHHsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPDAKECHHMM, a TaKXKe BBIPAKECHUM,
COJIepKAIlUX CTEeNeHH W Jiorapudmsel. brarogaps HU3ydeHUIO anredpandyecKkoro
MaTepHalia IPOUCXOIUT JajdbHENIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPaKTHOT O
MBILUIEHUST 00y4aromuxcsi, GOPMUPYIOTCS HABBIKU JEITYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJIBHBIMH (oOpMamH, MpPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJE PABEHCTB U HEpaBEHCTB. AlreOpa npenaiaraer 3ppeKkTuBHbIE
UHCTPYMEHTBI [JIsl pEHICHUs] TMPAKTHUYECKMX U €CTECTBEHHO-HAy4YHBIX 3ajady,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeTonuyeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NeperieTaeTcs ¢ JPYrUMU JIMHUSAMHM Y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATENBHOCTh N3YUEHUs MaTepuana. M3yueHue CTeneHHou,
MOKa3aTeIbHOM, JIorapu(PMUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWCTB
U rpadukoB, UCTIONb30BaHUE (QYHKUIUH JUIsl PELICHUs 3a4ad U3 APYTruX y4eOHBIX
PEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIH30M,
TaKk M C pEIIeHHEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOM OosblllOE BHUMaHUE
ynensiercst GOpMHUPOBAHHMIO YMEHMs BBIpaXKaTh (POPMYyIaMH 3aBUCHUMOCTH MEXKAY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh IOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUK HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEX1Y BEIUUMHAMHU B PA3JIMYHON
dbopme: aHaMTHYICCKOM, Tpadudeckoit u cioBecHO. Ero n3yuenue crocodcTByeT
Pa3BUTHUIO AJTOPUTMHUUECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHI0 U
KOHKPETHU3aIMH, UCTIOIb30BAHUIO aHAJIOT Hil.

ConepxarenbHasg nuHUs «Hadanma MaremMaTH4ecKOro aHaiu3a» I03BOJISET
CYLECTBEHHO PaCIIMPUTh KPYr KaK MATEMATHYECKHUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYyYaroUIMMCsl, TaK KaK y HUX IOSBISETCA BO3MOYKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, ONpeAensaTb MX HauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHHsI TnpoueccoB. JlaHHas copaepkarenbHas JIMHUA OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMS] MAaT€MAaTHYECKHX MOJEIEH pealbHbIX CHUTYyalui,
MO3BOJISIET HAXOJIUTh HAWJTYUIlI€E PEIICHUE B IPUKIAAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOrO0 aHalIn3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaTbHO-IOIHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUW pACIO3HABaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE 1 UCKyccTBe. OOydaromuecs y3HaloT O BbIIAIOIIUXCS
pe3ynbTaTax, MOJIYYEHHbIX B XOJI€ Pa3BUTUS MAaTeMaTHKU Kak Hayku, U 00 HX
aBTOPAX.



ConeprxatenbHO-MeTOuYecKas: JTUHUST «MHOXKECTBA U JIOTHKA» BKJIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJIbHON MaTeMaTHUKH
U TpeiaraloT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUN BCE pa3ielbl
MaTEeMaTUKH W €€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCIUIUIMHBL W WX TPWIOKEHUsT B eAuHoe 1enoe. [loaTomMy BaxHO 1aTh
BO3MOXXHOCTh OOydYaromeMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIIOJIb30BaTh €T0 IS BBIPAXKEHUS CBOMX MBICIICH.
JpyruM BakKHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKd CJEAyeT IPU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN | CJEAOBAHHE OMpPEneNEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJEMEHTaMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4arommnxcs, IO3BOJIIET UM CTPOUTH CBOM PACCYKJEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'O0 MOCITHPOBAHUS, KOTOpPHIC TPH3BAHBI
CrocoO0CTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peanbHbIX
CUTyallMii, HCCIEAOBAHUS DTHX MOJENEed C TOMOIIBIO0 ammapara aiareopbl u
MaTEMaTUIECKOTO aHajan3a, WHTEPIpPETAIMH TOIYyYEeHHBIX pe3yibTaToB. Takue
3aJTaHAS BIUIETCHBI B KXKJIBIH U3 pa3/ielioB MPOTPaMMBbI, TTIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCs IJis pEelIeHHs NMPUKIaaHbIX 3anad. [lpu
pElIeHUH  peabHbIX  MPAKTUYECKUX  3a7ad  oOydaromiyecss  pa3BHBAIOT
HAOII0JIaTeIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh  AHAJIIOTHIO, 0000IIaTh ¥  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yu4eOHOro Kypca «Anredpa u Hadama
MaTEMaTHYECKOTO aHaTTN3a.

Ha wusyuenune yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOro
aHanuzay» orBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COIEPKAHUE OBYUEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHeuHble Tepuoanueckue aApodu. [lpumenenue npoOel M TPOILEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepanud C  JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JEUCTBUTENBHOTO YKCIIa U ero cBoicTBa. [IpuOamkEHHbIC BHIYMCICHUS, TIPaBUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonb3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApupmMernyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCIOBOI0 apryMeHTa. ApPKCHUHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHHS WU ypaBHEHUsA-cliencTBUsA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIE METO/JIbI PEIICHHUS 1ENBIX U APOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpEMEHHOMW. JlelleHne MHOrodjeHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHoOrousneHsl ¢ neasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHN U KOPHHU.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI pelIeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienne cucreM JnMHEWHBIX YypaBHEHUM. Marpuua CUCTEMBl JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUILbl 2X2, €ro F€OMETPUUECKUN CMBICH U CBOICTBA,
BBIUMCIICHUE €T0 3HAYCHUS, MPUMEHEHUE ONPEACIUTENS ISl PEIICHUS CUCTEMBI
JVHEWHBIX ypaBHEHUW. PelleHne NpUKIaIHBIX 3aJad C IOMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHEHUU. McciienoBaHue MOCTPOEHHOW MOJENU C TTOMOIIBIO MaTPUILL
Y OIIPEAECIINUTEIIEH.

[Toctpoenne maTeMaTUYECKHUX MOJENEN PEATbHOM CUTyalMH C TOMOIIBIO
YpaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3InYHbIX 00J1acTel HAYKU U peabHOM )KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocobbl 3amgaHus (yHkuU. B3auMHO o00OpaTHBIE (QYHKIUH.
Komnozumms @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth onpeneraeHuss 1 MHOXKECTBO 3HaueHUM ¢yHkumu. Hymu dyskimm.
[TpomexxyTku 3HaKomocTosSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuognaeckue
byukuuu. I[IpoMeXyTKM MOHOTOHHOCTHM (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbomnpliee n HauMeHbIIee 3HaYeHUsT QYHKIUU HA TPOMEKYTKE.

JluneitHasi, KBajpaThyHash W ApOOHO-TMHEHHAs (PYHKIUH. DJIEeMEHTapHOE
UCCIJIEIOBAaHNE U TOCTPOEHUE UX IPapUKOB.

CrenenHas (QyHKIMS ¢ HATypajdbHBIM U 1€bIM NOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK (PyHKIIMU 0OOpaTHOM CTENeHU
C HaTypaJbHBIM IIOKA3aTEIIEM.

[loka3atenbHass W jorapupmuyeckas (yHKUHUHU, HUX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpagukoB GyHKIMMA 715 pelICHUs] YpaBHEHUH.

TpuronoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

OyYyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMpOLECCaX U SBJIECHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4eCKOro aHajausa

ITociemoBaTeIbHOCTH, CIOCOOBI 3aJaHUsd IMOCJIeHoBaTeabHOCTEH. Meron
MaTEMAaTU4YECKOM MHAYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEN0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalih3a OECKOHEUHO
MaJbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reomeTrpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIEH T€OMETPUUYECKON
porpeccuu. JINHEWHbIM U YKCIIOHEHIHAIBHBIN pocT. Hucio €. @opMyJia CI0KHbBIX
IpoueHTOoB. lcronb30BaHWE TMPOrpecCUM I PEIIEHUs peajbHbIX 3aaad
MIPUKJIAJHOTO XapaKTepa.



HenpepoiBubie ¢GyHKIMHM W WX cBoicTBa. Touyku pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBoaHble GyHKIMU. OnpeeeHue, TeOMETPUUECKUN U
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy (pyHKIUH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOmepanuyd HaJ MHOXKECTBAMUM M HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

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

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie yncna. [IpumeHeHrne Npu3HAKOB JEIMMOCTH LIEJBIX
yycesl, HauOonpImuii obmmi aenmutens (mamee — HOJI) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kommnekcuble uucna. AnreOpauueckass M TpUTOHOMETpUYecKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIs1 PelIeHUs (PU3NYECKUX U TEOMETPUUECKUX 3a/aY.

YpaBHeHUA U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHHU U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHsI. PABHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpuyecKuxX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPAlMOHATBHBIX, TTOKA3aTEIbHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHre ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeasIbHOM KU3HU, HHTEPIIpETaIs
MOJIYYEHHBIX PE3yJIbTaTOB.

DOyHKUNHA U TPaPuKu

I'padux kommozunuu ¢GyHkiuid. ['eomerpuyeckue o0pa3bl YpaBHEHHUN WU
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Hayana maTteMaTH4eCKOro aHajausa

[IpumeHeHnre MpoU3BOAHON K MCCIIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
3KcTpeMyMbl. Haxox1eHre HanOoIbIIero 1 HAMMEHbIIET0 3HAUEHU N HENPEPHIBHOM
(yHKIIMU HA OTpE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOICTBO TIepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Hnrerpan. ['eoMerprueckuil CMbICI HHTETpAIa. BerauciaeHne onpeae€HHoro
uHTerpaia no ¢popmyne Herorona-Jleiionuna.

[IpumeHeHnue wHTErpana sl HaXOXAEHUs IUIOMANAed IIOCKUX (Guryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB ¢ TOMOIIBI0  auddepeHImaIbHBIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMUHOCTHBIE PE3YJIBTATHI

PaGouass mnporpamma cdopmupoBaHa ¢ ydeToM pabodell MporpamMmel
Bocriutanus Ha 2022-2026 yueOHbIE Trofbl, YTBEPKJACHHON MPHUKA30M JIUPEKTOpa
MBOO Crapomaitnckas CIII Nel Ne 50-OJf ot «30» aBrycra 2022 r, npu3BaHa
00ecrneunTh JOCTHKEHUE JIMYHOCTHBIX PE3YJIbTATOB:

1) rpaxIaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT' O YJI€HA POCCUMCKOT0 O0IIECTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SBICHHM, MpoLEeaAyp
rpaXIaHCKOro  obmiecTBa  (BBIOOpBI,  ONPOCHI W Jpyroe), yMeHue
B3aUMOJCHCTBOBaTh C COLMAIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GYHKITUSAMA 1 Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakJIaHCKOW HIACHTUYHOCTH, YBOXKEHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE OTUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHME JTYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoaa, CpOPMUPOBAHHOCTb
HPaBCTBEHHOT'O CO3HAHUS, dTHUUYECKOTO TMOBEICHMS, CBSI3aHHOI'O C MPAKTUUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAS OSCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, pelIeHUH, pacCy>KIeHUM, BOCIPUUMYUBOCTH K
MaTEeMaTHYECKUM acleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCNUTAHUSA:

chOpMUPOBAHHOCTb yMEHHUS MPUMEHSATH MaTEMaTHUUYECKHUE 3HAaHUS B
MHTEpEecax 3/I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBBIO (3I0pOBOE IHMTAaHHWE, COAJTAaHCUPOBAHHBIM PEXUM 3aHITHH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTH), (PM3HMUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHITUSX CIIOPTUBHO-03/]0POBUTEIILHON JIESITEIIHHOCTHIO;

6) Tpy10BOr0 BOCIUTAHMS:



TOTOBHOCTb K TPYyAY, OCO3HAaHHWE IIEHHOCTH TPYAOIO0Us, HHTEpeC K
pasnmuuHbIM  cepam  TIpOdeCCHOHATIBHOW  JIEITEIbHOCTH, CBS3aHHBIM €
MaTeMaTHKOW M €€ NPWIOKCHUSIMH, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oynymiedt mnpodeccur W pealn30BbIBATH COOCTBEHHBIE >KMU3HEHHBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caM0o0Opa30BaHUIO Ha TMPOTHKEHWHM BCEW KU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33J1ad MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHMMAaHUE BIIASHHSI
COITMATbHO-2KOHOMHUYECKHUX ITPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMAIbLHON
Cpenpl, OCO3HaHUE III00AIBHOrO XapaKTepa AKOJIOTHYECKUX MPO0OIJIeM, OpUCHTAITUS
HA TPUMEHEHHE MaTEeMaTUYEeCKUX 3HAHMM JJi1 pelieHus 3a7ad4 B 00JacTu
OKpYJ)Karoliel cpenpl, IUJIAHUPOBAHUE IIOCTYIIKOB M OIICHKM HX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTHYECKON
HAyKH Kak cpepbl YEIIOBEUECKOM JICATEILHOCTH, ITANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUTSI pa3BUTHS ITUBUIN3AIAN, OBJIAJICHUE S3bIKOM MAaTEeMaTHKA W MaTEMaTHYECKOU
KYJIBTYPOH KaK CPEICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOSKTHYIO
Y UCCJIE0BATEIbCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IHo3naBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

ba3zoBble j1ornyeckue AecTBUA:

BBISIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHI, OTHOWIEHWH MEXAY MOHATUAMH, (POPMYyIHUPOBAThH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBaHUS /1J1s1 0000UICHUS U CPaBHEHHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN34;

BOCIPUHMMATh,  (OpMyaupoBaTb MU  NIPeoOpPa3oOBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUILIATENIbHBIE, €EIMHUYHBIE, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MPOTHBHOIO), BBICTPAUBaTh apIyMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;



BbIOMpATh crnoco0 perieHus ydeOHOW 3ajaud  (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUs, BRIOUpaTh HanboIee MOAXOASAIINI ¢ YUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/JibCKie AeHCTBHA:

UCTIOIBh30BaTh BOMPOCHl KaK HMCCIENOBATENbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHaBIUBaTh MCKOMOE U JaHHOE, (hOpMHpOBAaTh THUIOTE3Y, apryMEHTHUPOBATh
CBOIO MMO3UIINIO, MHEHUE;

MPOBOJNUTH CaMOCTOSITEIBHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICOBAHNE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOro 0ObEKTa, SIBICHUS, Mpoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00ObEKTaMHU, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI O PE3yJibTaTam
NPOBEIEHHOTO  HAONIOJIEHUs, HCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOlecca, a TaKXKe BbIABUTAThH
IPEIIOI0KEHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumei:

BBISIBIISITH JeUIIUTH MHPOPMAIIUU, JAaHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOTIPOC U JUISI PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMALIUIO U3 UCTOUHUKOB PA3IMYHBIX THUIIOB, AaHAJTM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIUIO PAa3IMYHBIX BUJIOB U (pOopM
HpEICTaBICHNUS;

CTPYKTYypUpPOBaTh WH(GOPMALIMIO, MPEACTABIATh €€ B PAa3NU4YHBIX (PopMmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaAEKHOCTh uH(pOpMaIIH o CaMOCTOSITETTLHO
chopMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBHSA

O0menue:

BOCIIPHHUMATH U (POPMYIUPOBATh CYKJICHHUS B COOTBETCTBUHU C YCIOBUSMHU H
IEJISIMU OOIIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh TOSICHEHWS II0 XOJy peIIeHUus 3ajayH,
KOMMEHTHPOBATh TIOJyICHHBIN Pe3yJIbTarT;

B XO7Ie OOCYXXJEHHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOJIeMBI, pellaeMOil 3aJaud, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha ITIOHMCK
peIIeHns, COIOCTaBIISITh CBOM CYXACHUS C CYXICHUSIMH APYTUX YYaCTHHKOB
auanora, oOHapy)KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
(bopMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;



MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCICIOBAHMS,
NPOEKTa, CaMOCTOSATENIHHO BBIOMPATh (OopMaT BBICTYIUIEHUS C YYETOM 3ajady
NPE3EHTAIMU U OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHbBIE YHHBepPCAJbHbIE YUeOHbIE A€l CTBHSA

Camoopranusanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHHS 3a/1a4d, BHIOMpPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIaJCTh HABBIKAMHM  TI03HABAaTEIBHOW  pEQUICKCMU KaK  OCO3HaHHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
croco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJISI TpOIlecca W pe3yybTaTa pEIICHHS
MaTeMaTH4YE€CKOM 3a/1auH;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HAWJICHHBIX OMTUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHATH PUIHHBI
JOCTKCHUS WA HEOCTHXKCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

MOHWMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaJIbHOM
paboThl TpHU pEHICHHH YYeOHBIX 3a7ad, MPUHUMATh IIeIb COBMECTHOMU
JeSTENHHOCTH, TJIAHUPOBATH OPTraHU3AIUI0 COBMECTHOW pabOThI, pacrpenemsiTh
BUJBI pabOT, TOTOBapUBaTHCS, 00CY AAaTh MPOIIECC U Pe3yIbTaT paboThI, 0000IIaTh
MHEHUS HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX dopmax paboThl (0O0CYXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE MITYPMBI» U UHBIC), BBITIOTHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMaH]IbI, OIICHUBATh KAYECTBO CBOETO BKJIAa
B OOmMi TPOAYKT MO KPUTEPHUSAM, CHOPMYITHMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATHI

K xonmy ob6yuenuss B 10 kJacce oOydJaroIIMiCS TOJYYUT CIEAYIOIINE
IpeAMETHBIE PE3yNbTaThl IO OTJASIBHBIM TeMaM pabodell MporpaMMmbl YIeOHOTO
Kypca «Anre0pa 1 Hayajaa MaTEeMAaTHUYECKOI0 aHAJIU3ay:

Yucja ¥ BIYUCJIEHUS:



CBOOOZHO OINEPUPOBATh MOHATHUAMM: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguveckas JapoOb, TPOIEHTHI, HPPAIMOHATIBLHOE YHCIO, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpoOM M TPOUEHTHI JUIsl PEIICHUs NPUKIAIHBIX 3a1ad U3
pPAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATIbHOU )KU3HU,

NPUMEHSTH NMPUOIMKEHHBIC BHIYUCIICHHUS, TIPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BbIYUCIICHUN;

CBOOOJHO OMNEPHUPOBaTh TMOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASAILYI0 (JOpMY 3aMUCH JIEHCTBUTEIBHBIX YUCEN JUISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOO/IHO OIEpPHPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajabHOU
CTEIICHHY;

CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTETIEHDb C PAIMOHAIILHBIM MTOKA3aTeNeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapu(M YucTa, AECATUYHBIE W
HATypalbHBIC TOTAPU(MEI;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTaHT€HC
YUCJIOBOI'O apT'yMEHTA,

OIIEpPUPOBATH MOHATUSAMM: APKCHUHYC, aPKKOCUHYC U ApKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jUYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJBHBIX YpPaBHEHWH, MPUMEHATh METOJN HWHTEPBAJIOB JJISI PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATHUSMHU: MHOT'OWIEH OT OJHOH IepeMEeHHOH,
MHOTOUJIEH C HEeNbIMHU K03 (pHiineHTaMu, KOpHH MHOTOWICHA, IPUMEHSTh JeJICHUE
MHOIO4YJI€Ha Ha MHOI'OYIEH C OCTAaTKoM, Teopemy be3dy u teopemy Buera nis
pelIeHus 3a1ay;

CBOOOHO ONEpUPOBaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENENUTENb MATPULBl 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BAaTh CBOMCTBA OMNpEAEHUTENs 2 X 2 JJid BBIUKCICHHS €r0 3HA4YEHUs,
IIPUMEHATh ONPEACIUTENIN JUIsl PEUICHHUs] CHUCTEMBI JIMHEHMHBIX YpaBHEHUU,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCIIEN0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0 MAaTPULl M ONPEIEIUTENEH,
VHTEPIPETUPOBATH MOJIYYECHHBIN PE3YIIbTaT;

UCIIONIb30BaTh CBOWMCTBA JEHCTBUNM C KOPHAMH JUIsi TpeoOpa3oBaHUs
BBIPAYKCHU;



BBITIOJHATH NMPE0o0pa30BaHUsl YUCIOBBIX BbIPAXKEHUM, COACPKAIINX CTEIIEHHU C
paIlMOHAIILHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB U1t npeoOpa3oBaHus
norapu(MUIECKUX BBIPAKEHUH;

CBOOOJHO OMEpUPOBATh MOHATUSAMU: HpPPALMOHAIIbHBIE, IOKa3aTelbHbIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
NIEPEXO/I0B UM OCYLIECTBIISIS IPOBEPKY KOPHEM;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpPUYECKUE (POPMYJIbI ISl MpeoOpa30BaHUS
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOO/IHO ONEpHUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoauMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJIETTUPOBATh pealbHbIE CHUTYyallMM Ha S3bIKe aireOpbl, COCTABISATH
BBIDAKEHUS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM amnapaTa aireOphl.

DOYyHKIUM U TPAPUKU:

CBOOOJIHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3ajaHusl (PYHKIIUH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMUS (QYHKIUN, Trpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE IPe00pa3zoBaHus rpaPUKoB (HYHKIHUI;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMHU: OOJACTh OMNPENEICHUS U MHOXKECTBO
3HaUYCHUN QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSIMH: YETHbIE M HEUETHbIE (DyHKIHUH,
nepuoanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIMK, HauOonblllee M HaWMMEHbIee 3HaueHHe (YHKIUU Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI PYHKIMS C HATypalbHBIM U
[ENbIM TOKa3aTesleM, rpa@uK CTENEeHHOW (PYHKIMUA C HATYpaJbHBIM U LENIbIM
nokasareneM, rpapuk KOpHS N-OM cTerneHd Kak (YyHKUMH OOpaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONepUpOBaTh TOHATUSAMU: JMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(yHKIMH, BBIIOJHATD 3JIEMEHTAPHOE UCCIIEIOBAHHUE U MTOCTPOEHUE UX IpaUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: IOKa3aTellbHAasl MU JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TrpaduKH, HCIOIb30BaThb MX TpapUKUA [JIs PEIICHHS
YPaBHEHW;

CBOOOJHO OMNEPHPOBATh MOHATHSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTpeziesieHHe TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCMOIb30BaTh TIpauku GYHKOUN AJi1  HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH NpU peUIeHUH 3ajad U3 JIPYruX Y4eOHBIX NMPEAMETOB U peajbHOU
KU3HU, BBIpAXKaTh (OPMyJIaMH 3aBUCUMOCTH MEXIY BEITUUMHAMU;



Havana maTeMaTH4ecKOro aHaJim3a:

CBOOOJTHO OMNEPUPOBATH MOHATHAMU: apumeTnudeckass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBIBAOIIasi TeOMETpUUEcKasi MPOrpeccus, JUHEHHBIA U
AKCIIOHEHITUATBLHBIN POCT, (POPMYyJIa CIOKHBIX TMPOIIEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCHH JJIA PEHICHUS PEaNbHBIX 3a/ad MPUKIATHOTO
XapakTepa;

CBOOOTHO OIEPUPOBATH MOHATHSIMU: TTOCIIEIOBATEIHLHOCTD, CIIOCOOBI 38/ TaHHS
TIOCJICIOBATEIBHOCTEH, MOHOTOHHBIC M OTpPaHUYCHHBIC TIOCJIEIOBATCILHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OECKOHEUYHO MaJIbIX;

CBOOOTHO ONIEPHPOBATH MOHATUSAMU: HEMTPEPHIBHBIE PYHKIINN, TOYKH Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKINY;

CBOOOJTHO OIEepUpOBaTh MOHATHEM: (YHKIMS, HENpEepbIBHAs Ha OTpeE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH IS PEIICHUS 3a71a4;

CBOOOJHO OIEPUPOBATH TMOHATHUSAMH: TIEpBass W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTtenbHas K rpaduky GyHKIINY;

BBIYUCIISATH MTPOU3BOIHBIE CYMMBbI, TIPOU3BEACHHS, YACTHOTO U KOMITO3HIIMH
IBYX (DyHKIH, 3HATH TIPOU3BOTHBIE JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIb30BaTh TEOMETPUUYECKHA W (U3MYECKUI CMBICT MPOW3BOTHOM IS
pelieHus 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh  TOHATHSIMH: MHOXECTBO, OMNEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapart AJisi OMUCAHUS PEabHBIX
IIPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHATHUSMH: OIPEACIICHHE, TeOpeMa, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MaTEMaTHYECKOI0 O0BEKTA, JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy ob0yuenuss B 11 kiacce oOy4yaroIIMICS MOIYYUT CIEAYIOIINE
NpPEeIMETHBIE PE3yJabTaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl YIeOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a:

Yuciia v BBIYUCTICHUSA

CBOOOTHO OTIEPUPOBATH MOHATHUSIMU: HATYPATLHOE U I[EJI0€ YHUCII0, MHOYKECTBA
HATypaJIbHBIX M IETBIX YHCEJI, UCTIOIh30BaTh MPU3HAKHU JIETUMOCTH IETBIX YHCET,
HOJl u HOK nHaTypanbHBIX 4YMceN AJid PElIeHUs 3a/iay, MPUMEHSATh ajJrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOAYJI0, 3alHiChIBaTh
HaTypaJbHBIC YMCIIA B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMAaxX CUHMCIICHUS,



CBOOOZHO OINEPUPOBATH MMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIIa B anreOpandeckoil u
TPUTOHOMETPUUYECKON (hopMe, BBIOIHATH apu(pMETHUECKHE ONepalyd ¢ HUMU U
n300pakaTh Ha KOOPJAWHATHOMN MIIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: HppallMOHAIbHbIE, MOKa3aTEelbHbIE U
naorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX PpEUIEHHS C  I[OMOUIbIO
PaBHOCWIIbHBIX NIEPEXO/IOB;

OCYHIECTBJISTH OTOOpP KOpHEM TpU pEUIeHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OpUMEHATh  HeoOxoaumble  (GOpMYJIbl JUIsl  pPEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CHUCTEMBI-CIEICTBUS, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYIHOCTEW pallMOHAIbHBIX, HPPALIMOHATIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

pemark palMOHAJIbHBIE, UppaLOHAIbHBIE, [IOKAa3aTeJbHBIE,
Jorapu(pMUYecKue W TPUTOHOMETPUYECKHE YpPaBHEHUS W  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

NPUMEHSTH TpaduyecKre METOMbI I PElIeHUs YpaBHEHUN U HEPaBEHCTB, a
TAKXKE 3a/1a4 C IapaMeTpaMu;

MOJIETTUPOBATh pEANbHbIE CHUTYallMM Ha $S3bIKE aiareOpbl, COCTABIIATH
BBIPAKEHUSA, YpaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJOBHUIO 3a/1auH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM allrapaTta ajireopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTar.

DOyHkuuM U rpapukn:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUU ABYX (hYHKIIHIA;

CTPOHTH TeoMeTprudeckue 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPIMHATHON
IUIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATH MOHATHUSAMHU: TpaPUKU TPUTOHOMETPUUECKUX
yHKImi;

OPUMEHATh (YHKIHMM A7 MOJEIMPOBAHHUA M HCCIEIOBaHUS pealbHbIX
POLIECCOB.

Havaja MaTeMaTH4ecKOro aHajm3a:

UCIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEA0BAaHUS (PYHKIIUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;



HaXOIWUTh HauOOJbIIIee U HAMMEHBIIIEe 3HAUCHHs (PYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCTOJIb30BaTh IMPOU3BOJHYIO JUIS HAXOXKICHUS HAWIy4llIero peuieHus B
NPUKIATHBIX, B TOM YHCJIE COIMATbHO-9KOHOMUYECKUX, 3a/1a4ax, sl OpeAeTIeHUS
CKOPOCTH U YCKOPEHUS MpoIiecca, 3aJaHHOT0 (hOpMYIIOi Hiu TpaduKoM;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTETpall, HAaXOIUTh NEPBOOOPA3HbIE AIIEMEHTApHbIX (YHKIUN M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleionuna;

HaXOJAWTH TUIOMIAIN TUIOCKUX PUTYp U 00BEMBI TN C TOMOIIBIO HHTETPaa;

UMETh TNPEACTABICHUE O MaTeMaTUYECKOM MOJEIUPOBAHUM Ha IpUMEpE
coctaBiieHHs MU PepeHINATbHBIX YPaBHECHUI;

pemaTh MPUKIAIHbIE 3a7a4d, B TOM YHUCIIE€ COIHAIbEHO-DKOHOMUYECKOTO H
du3nIecKoro xapakrepa, CpeACTBaMH MaTeMaTHIECKOT'0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnuectBo yacos
Ne HaunmenoBanue pa3jiesioB 1 TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
Konrpoabubie | IlpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
MHOX€eCTBO IEHCTBUTEIBHBIX YUCEIL.
1 Muorosere. PaHHOHaHBHHeV YPanHeHHA 1 24 1 https://resh.edu.ru/subject/51/10/
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUI
@®yukumu u rpadpuku. CreneHHas QyHKIMS C .
2 12 1 https://resh.edu.ru/subject/51/10/
LIEJIBIM TI0KA3aTENIEM
A i n-ou . .
3 pueTitieckuit Kopes N-oif crenert 15 1 https://resh.edu.ru/subject/51/10/
HppaunoHanabHble ypaBHEHUS
4 Hoxazarenias pynicuwns. Hoxasarerpieie 10 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
5 Jlorapudmurieckas GyHKIHA. 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudpmuueckue ypaBHEHHS
T .
6 PUTOHOMETPMHECKHE BLpIICHIL H 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
[locnenoBaTeIbHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/10/
HenpepoiBubie Gynkimu. [IpoussogHas 20 1 https://resh.edu.ru/subject/51/10/
I1 600 .
9 OBTOP CHIE, ODODIICHIE, CHETEMATHEATI 5 2 https://resh.edu.ru/subject/51/10/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Ne

KoaunuyecTBo 4acoB

JJIeKTPOHHBIE (U (POBHIE)

HanmenoBanue pa3jiesioB M TeM POrpaMMbl Kontpoabnbie | IIpakTn4yeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCyPChI
padoTsbI padoThbI

1 Hccnenosarme dyricumii ¢ momompio 22 1 https://resh.edu.ru/subject/51/11/
TIPOU3BOIHOMN

2 [MepBooOpa3Has u UHTETpa 12 1 https://resh.edu.ru/subject/51/11/
r . .

3 PAGHIH TPHTOHOMETPHHCCKHX (pyHKLUHE 14 1 https://resh.edu.ru/subject/51/11/
TpuronoMeTpuuecKue HEPABEHCTBA
4§ .

4 PPATHOHAIILIME, TIOKASATEIRHAIE H 24 1 https://resh.edu.ru/subject/51/11/
Jorapu()MHUUECKIE HEPABEHCTBA
KowmrnekcHsie yrcna 10 1 https://resh.edu.ru/subject/51/11/
HarypanbHble 1 1ieJIble Ynciia 10 1 https://resh.edu.ru/subject/51/11/
CucTeMbl PaIllMOHATBHBIX, HPPAIIMOHATBHBIX

7 II0Ka3aTeIbHBIX H JIOTapUYMHUUCCKIX 12 1 https://resh.edu.ru/subject/51/11/
YpaBHEHUI

8 3agauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru/subject/51/11/
IT 000 .

9 OBTOP CHIE, ODODIICHHE, CHCTEMATHEAII 16 2 https://resh.edu.ru/subject/51/11/
3HAHUH

OBUIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 136 10 0




HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne

KoanuyecTBo 4acos

DJIeKTPOHHBbIE IH(POBBIE

o/ Tema ypoka Beero Konrpoasubie | IIpakruueckue | /JlaTa uzydenus 00pa30BaTeIbHBIE PECYPCHI
padoTbI padoTbI
1 MHoOkeCTBO, onIepauuy Haj 1 bu6mmorexa LIOK
MHO>KE€CTBaMHU U X CBOICTBa https://m.edsoo.ru/a52939b3
. bu6mmoreka [IOK
2 Jluarpasub Jitepa-Benta L https://m.edsoo.ru/ff601408
IIpumeHeHne TeopeTHKo- bubmmorexa LIOK
3 MHOKECTBEHHOT0 arnmnapara 1 https://m.edsoo.ru/ff601408
JUTSL pEIICHUs 33129
Panmonanpubie yucia. bu6mmoreka [IOK
OOBIKHOBEHHBIC U ICCATHYHBIC https://m.edsoo.ru/3d87e248
4 IpOoOH, IPOLICHTHI, 1
OECKOHEUHBIC TIEPHOANUECKHE
Ipoou
PanmionaneHbIe yncna. bubnuotexa [JOK
OOBIKHOBEHHBIC U JICCATHYHBIC https://m.edsoo0.ru/343c6b64
5 JIpoOH, TIPOLIEHTHI, 1
OECKOHEYHBIC TIEPUOTUICCKUE
Ipodu
[Ipumenenue apobeit u bubnmoreka [IOK
6 MIPOIICHTOB IS PCILICHHSI 1 https://m.edsoo.ru/be76320c
MPUKIIAIHBIX 33724



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c

[Ipumenenue npobeii u

bu6mmoreka [IOK

7 MPOIIEHTOB ISl PEIICHUSI https://m.edsoo.ru/bd5ffOec
MPUKJIAHBIX 3a/1a4
JlelicTBUTENIbHBIC YKCIIA. bu6nmnoreka [IOK
8 ParponanbHbie 1 https://m.edso0.ru/3d408009
HMppPALMOHAJIBHBIE YHCIIA
9 ApupmeTrueckue onepaiu ¢ bu6mmorexa [IOK
JICHCTBUTEIILHBIMU YUCIIAMU https://m.edsoo.ru/536de727
10 Monaynb 1EMCTBUTENBHOTO bu6nmuoreka [IOK
YHClIa U €r0 CBOWCTBA https://m.edsoo.ru/85bc8132
[TpuOnmxEHHbBIE BHIYMCIEHUS, bubnuoreka [IOK
1 MpaBUjIa OKPYTIICHHUS, https://m.edsoo.ru/58e8e2f2
MIPUKHJIKA U OLIEHKA
pe3ynbTaTa BBIUUCICHUN
OCHOBHBIE METO/BI PEIICHUS bubmuotexa [JOK
12 LEJIBIX U TPOOHO- https://m.edsoo.ru/3e3230d4
palMOHAIBHBIX YPABHEHUM U
HEpPaBEHCTB
OCHOBHBIE METO/IbI PELLICHHUS
13 LEJNBbIX U IPOOHO-
palUOHATBHBIX YPABHEHUM U
HEpPaBEHCTB
OCHOBHBIE METO/IbI PEILICHHUS
14 LIETBIX U APOOHO-
pallOHATBHBIX YPABHEHUM U
HEPaBEHCTB
15 MHorousieHs! OT OHOU bu6mmoreka [IOK

nepemMeHHou. Jlenenue

https://m.edsoo.ru/lea72162



https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
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MHOTO4JIEHa HA MHOTOWJIEH C
octaTtkoM. Teopema besy

MHoOT04JICHBI C OeJabIMU

bubmuorexa [IOK

16 korpunnentamu. Teopema https://m.edsoo.ru/da48154c
Buera
17 Pemienune cucteM TMHEHMHBIX bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/4beffO3b
18 Pemienne cucteM IMHEMHBIX bu6nuorexa [IOK
ypaBHEHHI https://m.edsoo.ru/fadb8aa5
Marpuiia cucTeMbl JTUHEHHBIX bu6mmoreka [IOK
ypaBHeHHH. OnpeeuTeb https://m.edsoo.ru/fe189f2d
19 MaTpHLbI 2X2, ero
T€OMETPUUYECKHUI CMBICT U
CBOICTBa; BBIYMCIIEHUE €TO
3HAYCHHUS
Ornpeaenuresib MaTpUIbl 2%2, bubnmoreka [IOK
20 €ro reOMeTPUYECKHI CMBICIT U https://m.edsoo.ru/3034724e
CBOICTBa; BBIYMCIIEHUE €TO
3HAuEHUs
[IpumeneHnune onpenennurens bubmmorexa LIOK
21 JUISL pEIICHHS] CHCTEMBI https://m.edsoo.ru/9e3f4bc9
JIMHENHBIX YPaBHECHUN
Pemenue npuknaaHeix 3aaa4 C bu6mmoreka [IOK
22 IIOMOIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/d68bbe9d
YpaBHEHUI
Pemenue npuknaaHeix 3amad ¢ bu6nmnoreka [IOK
23 TIOMOIIBIO CUCTEMBI JIMHEHHBIX https://m.edso0.ru/9d102051

YpaBHEHUI
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24

KontponsHas pabora:
"PanoHanbHbIe ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JVHENHBIX ypaBHEHUI"

bu6mmoreka [IOK
https://m.edsoo.ru/712ac2d9

25

OyHKIWs, CI0cOObI 3aIaHUsI
¢bynkuun. B3anmao 0oOpaTHbIE
¢dbyaknun. Kommosumus

byHKIII

26

I'padux GpyHKIUM.
DJleMeHTapHbIe
npeobpazoBaHus TpadUKOB

byHKIII

27

OO6nacTb ornpeneneHus 1
MHO>KECTBO 3HAYCHHIA
¢bynxkunn. Hymu GyHkImn.
[IpomexxyTku 3HaK
MOCTOSTHCTBA

28

UYETHble 1 HEYETHBIE (PYHKIIUU.

[lepuoanueckue GyHKINU.
[TIpomMekyTKM MOHOTOHHOCTH

GbyHKITIN

bubmuorexa [IOK
https://m.edsoo.ru/beeff646

29

MakcuMyMbl U MUHUMYMBbI
¢bynkunn. Hanbonbiree u
HauMEHbIIIee 3HaUeHUE
(YHKIIMM Ha IPOMEKYTKE

30

JIuneiinas, KBapaTUYHas U
IpoOHO-NUHEeHHasT QYHKIHH

bu6nmuoreka [IOK
https://m.edsoo.ru/d2e4601b
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SHGMCHTapHOC HCCICIOBAaHUC

bu6mmoreka [IOK

31 U MOCTPOCHUE TPaUKOB ITHX https://m.edsoo.ru/ba9da96d
byHKIII
DneMeHTapHOE UCCIIEI0BaHUE bubnuorexa LIOK

32 U TIOCTPOEHHE TPaPHUKOB ITHX https://m.edsoo.ru/24ab3c53
byHKIMIA

33 CremneHs ¢ 1eTbIM bubnmoreka [IOK
mokasarejaem. burnom HeroTona https://m.edsoo.ru/a52939b3

34 CTteneHsp ¢ 1eIbIM bubmuorexa [IOK
mokaszateneM. bunom HeroTona https://m.edsoo.ru/ff601408
CrenenHas GyHKIUA C

35 HATypaJIbHBIM U LIEJIbIM
nokaszarenem. E€ colicTBa u
rpadux
Kontponbnas paboTa: bubmuotexa [JOK

36 "Crenennas ¢pynkuus. Eé https://m.edsoo.ru/ff601408
cBoiicTBa 1 rpapuk”
ApubmMeTnueckuii KOpeHb bubmuotexa [JOK

37 HATYpaJbHOM CTEIICHH U €T0 https://m.edsoo.ru/3d87e248
CBOMCTBA
ApupmeTnueckuii KOpeHb bu6mumorexa LIOK

38 HATYpaJbHOM CTEIIEHH U €T0 https://m.edsoo.ru/343c6b64
CBOMCTBa
[TpeoOpazoBaHus YHCIOBBIX bubnuotexa [JOK

39 BBIPXKCHUH, COICPIKAIINX https://m.edsoo.ru/be76320c

CTCIICHU U KOpHU
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[IpeoOpa3oBaHus YUCIOBBIX

bu6mmoreka [IOK

40 BBIPKCHUH, COJICPIKAIIHNX https://m.edsoo.ru/bd5ffOec
CTETIEeHU U KOPHU
[TpeoOpa3oBaHUs YUCIOBBIX bu6nmnoreka [IOK

41 BBIPAKEHUM, COAEPIKAIINX https://m.edso0.ru/3d408009
CTETICHU B KOPHU
WppanmonanpHble ypaBHEHUS. bu6mmorexa [IOK

42 OCHOBHBIE METO/IbI PEIICHHSI https://m.edsoo.ru/536de727
UppaIMOHAILHBIX YPaBHCHHUI
HppannoHanbHble ypaBHEHUS. bubmuotexa [JOK

43 OCHOBHBIEC METO/IbI PEIICHHS https://m.edsoo.ru/85bc8132
UppaloOHAIBHBIX YPaBHEHUN
HppaunoHanbHble ypaBHEHHUS. bu6nuorexa LIOK

44 OCHOBHBIC METOJIbI PEILICHHSI https://m.edsoo.ru/58e8e2f2
MppaIMoOHAEHBIX YPaBHEHHI
PaBHOCUIIBHBIE TEPEXOBI B bubmmorexa LIOK

45 peIIeHNH HPPaAIIHOHABHBIX https://m.edsoo.ru/3e3230d4
YpPaBHEHUI
PaBHOCHITBHBIE TTEPEXOBI B but6mmoreka [IOK

46 peIICHUH HPPaIIHOHATLHBIX https://m.edsoo.ru/lea72162
YpaBHEHUI
PaBHOCUITbHBIE TTEPEXOBI B bu6mmoreka [IOK

47 PEIIEHUH HPPaIMOHATBHBIX https://m.edsoo.ru/da48154c
YpaBHEHUI
PaBHOCUIIBHBIE TEPEXOBI B bubmmorexa [IOK

48 pELICHNU HPPaIIMOHATBHBIX https://m.edsoo.ru/4beffO3b

YpaBHEHUI
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CgoiicTBa u rpaduk KOpHS N-
Oif cTeneHu Kak QyHKIUN

bu6mmoreka [IOK
https://m.edsoo.ru/fadb8aa5

49 .
00paTHOH CTETeH! C
HaTypaJbHBIM MMOKa3aTeIeM
CoiicTBa u rpaduk KOpHs N- bu6nunoreka [IOK
50 O¥f CTereHu KakK (GyHKIIHU https://m.edsoo.ru/fe189f2d
00paTHOM CTENEHH C
HaTypaJbHBIM MOKa3aTeIeM
Konrtponbnas pabora: bu6nuorexa LIOK
51 "CBoiicTBa u rpaduk KOpHs N- https://m.edsoo.ru/3034724e
oil crenenu. MppanumonanbHbie
ypaBHeHus"
59 Crenens ¢ palliOHAIbHBIM bu6nmnoreka [IOK
oKasaTelieM 1 €€ CBOMCTBa https://m.edsoo.ru/9e3f4bc9
53 CreneHb ¢ paliMOHAIBHBIM bubmuotexa [JOK
mokasaTesieM 1 ¢€ CBOicTBa https://m.edsoo.ru/d68bbe9d
54 Crenensb ¢ palliOHATbHBIM bu6nmoreka [IOK
moKasaTelieM U €€ CBOMCTBa https://m.edso0.ru/9d102051
55 [TokazaTenpHas GpyHKIINA, €€ bubmuorexa [JOK
CBOMCTBa M Trpaduk https://m.edsoo.ru/712ac2d9
HcnonwszoBanue rpaduka bubnmoreka [IOK
56 (GYHKINU 7S pEIIeHUs https://m.edso0.ru/9d102051
YpaBHEHUI
Hcnonn3oBanue rpaduka
o7 GYHKIUY JUTS] pEIICHHST

yYpaBHEHUI
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IloxasaTennHbIE YpaBHCHHA.

bu6mmoreka [IOK

58 OCHOBHBIE METO/IbI PEIICHHSI https://m.edsoo.ru/24ab3c53
II0Ka3aTEeIbHBIX YPAaBHEHUM
Iloka3arenbHbIe ypaBHEHHUS.
59 OCHOBHBIE METO/bI PEIICHUS
MOKa3aTeJbHbIX YPaBHEHUN
[loka3aTenbHbIe ypaBHEHUS.
60 OCHOBHBIE METO/IbI PEILICHUS
MoKa3aTeNbHBIX YpaBHEHUN
Kontposnbnas padoTa: bubmuotexa [JOK
61 "TlokazaTenbHast GYHKIHS. https://m.edsoo.ru/beeff646
[loxazarenbHble ypaBHEHUS"
62 Jlorapudm uucna. CoiicTBa
norapudma
63 Jlorapudm uncna. CBoiicTBa bubmuotexa [JOK
norapudma https://m.edsoo.ru/d2e4601b
64 Jlorapudm uucna. CoiicTBa bu6nuorexa LIOK
jorapudma https://m.edsoo.ru/ba9da96d
65 JlecaTUYHBIC U HATypaJIbHBIC
JorapupmMbl
66 JlecaTu4HbIe U HaTypaJlbHbIE
JorapudmMpl
67 [IpeoOpa3zoBaHue BhIpaKEHUH,
co/ieprKalux Jorapudmol
68 [IpeoOpa3oBaHue BbIpaKECHHIA,
coJepKalux Jorapugmol
69 [IpeoOpa3zoBaHue BhIpaKEHUH,

CoJepKAIIUX JTOTapu(pMbI
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Jlorapudmudaeckas GyHKIIHS,

bu6mmoreka [IOK

70 e€ cBoiicTBa U rpaduk https://m.edsoo.ru/a52939b3

71 Jlorapudmuueckas QpyHKIuS, bubnmoreka [IOK
e€ cBoiicTBa U rpaduk https://m.edsoo.ru/ff601408
Hcnonp3oBanue rpaduka bu6nunoreka [IOK

72 GYHKIMA 7151 peIICHUS https://m.edsoo.ru/ff601408
YpaBHEHUI
HcnonwszoBanue rpaduka bu6nmnoreka [IOK

73 GYHKIMA 7151 peLeHUs https://m.edsoo.ru/3d87e248
YpaBHEHUI
Jlorapudmudeckue ypaBHEHHUS. bubnuotexa [JOK

74 OCHOBHBIE METOBI PEIICHUS https://m.edsoo.ru/343c6b64
jgorapupMHUUECKUX YpaBHEHUN
Jlorapudmudeckue ypaBHEHUS. bubmuorexa [JOK

75 OCHOBHBIE METO/IbI PEIICHHSI https://m.edsoo.ru/be76320c
norapuMUYECKUX YpaBHCHHIA
Jlorapudmuueckue ypaBHEHHUS. bu6nuorexa LIOK

76 OCHOBHBIE METO/IbI PEIICHHS https://m.edsoo.ru/bd5ffOec
JaorapuMUUECKUX YpaBHEHHA
PaBHOCUIIBHBIE TTEPEXOBI B bu6mmorexa LIOK

77 pELICHUH JTOTaprU(PMUIECKUX https://m.edsoo0.ru/3d408009
YpaBHEHUI
PaBHOCHITBHBIE TTEPEXOBI B but6mmoreka [IOK

78 peleHun JorapupMUIECKUX https://m.edsoo.ru/536de727
YpaBHEHUI

79 KonrtponbHas padora: bu6nuorexa LIOK

"Jlorapupmuaeckast GyHKITHSI.

https://m.edsoo.ru/85bc8132
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Jlorapudmuaeckue
ypaBHeHUs"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymMeHTa

bubmuorexa [IOK
https://m.edsoo.ru/58e8e2f2

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHra

bu6mmoreka [IOK
https://m.edsoo0.ru/3e3230d4

82

ApKCHHYC, apKKOCHHYC H
apKTaHI'€HC YHUCIIOBOTO
aprymeHra

83

84

ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEICICHHE
TPUTOHOMETPUUECKHUX

(G yHKIUI YHCIOBOTO
aprymeHra

but6mmoreka [IOK
https://m.edsoo.ru/lea72162

85

Tpuronomerpuueckas
OKPY>KHOCTb, OTIpe/IeTICHHUE
TPUTOHOMETPUYECKHX
(hyHKIMIA YUCTIOBOTO
aprymeHra

bubmuorexa [IOK
https://m.edsoo.ru/da48154c

86

OCHOBHEIE
TPUTOHOMETPHUYECKUE

(bopMmyIbI

bubmuorexa [JOK
https://m.edsoo.ru/4beff03b
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OcHOBHBIE bu6mmoreka [IOK

87 TPUTOHOMETPUYECKHUE https://m.edsoo.ru/fadb8aa5
(bopmybl
OcCHOBHBIE bubmuorexa [IOK

88 TPUTOHOMETPHUYECCKHUE https://m.edsoo.ru/fe189f2d
hopmyIb
OcHoOBHBIE bubnmoreka [IOK

89 TPUTOHOMETPUYECKHUE https://m.edso0.ru/3034724¢e
(bopMmyIbI
[IpeobpazoBanue bubmuoteka [IOK

90 TPUTOHOMETPUIECKUX https://m.edsoo.ru/9e3f4bc9
BBIPAKECHUN
[IpeobpaszoBanue bu6nmnoreka [IOK

91 TPUTOHOMETPUIECKUX https://m.edsoo.ru/d68bbe9d
BBIPaKCHUI
[IpeoOpazoBanue bubnmoreka [IOK

92 TPUTOHOMETPUUYECKHUX https://m.edso0.ru/9d102051
BBIPAXCHUU
[IpeobpazoBanue bubmuoteka [IOK

93 TPUTOHOMETPUYECKUX https://m.edsoo.ru/712ac2d9
BBIPaKCHUIN
Pemenne

94 TPUTOHOMETPHUIECKUX
YpaBHEHUI
Pewenne

95 TPUTOHOMETPUUECKHUX

YpaBHEHUI
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96

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUI

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

bu6nmuorexa [IOK
https://m.edsoo.ru/beeff646

98

Pemenne
TPUTOHOMETPUUECKUX
yYpaBHEHUI

99

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

but6mmoreka [IOK
https://m.edsoo.ru/d2e4601b

100

Pemenne
TPUTOHOMETPUUECKUX
YpaBHEHUI

bu6nuoreka [IOK
https://m.edsoo.ru/ba9da96d

101

Konrponsnas pabdora:
"TpuroHomeTpuyecKkue
BBIPA)KEHUS U
TPUTOHOMETPHUUYECKHUE
ypaBHeHus"

bubmuorexa [IOK
https://m.edsoo.ru/24ab3c53

102

IlocnenoBaTeIbHOCTH,
CIIOCOOBI 3a1aHUs
nocienoBaTeabHoCcTeEN. MeTon
MaTeMaTHYEeCKON HHIYKIIUH

but6mmoreka [IOK
https://m.edsoo0.ru/a52939b3

103

MOHOTOHHBIE ¥ OTPaHUYECHHBIE
1ocienoBaresbHoCTU. Mctopus
aHanu3a 0ECKOHEYHO MaJIbIX

bubmuorexa [JOK
https://m.edsoo.ru/ff601408

104

ApubmMernueckas Iporpeccus
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bu6mmoreka [IOK

105 T'eomerpiriecias mporpeccis https://m.edsoo.ru/ff601408
106 BeckoneuHo yOsIBaromias bubmmorexa LIOK
reoMeTpudecKas Iporpeccust https://m.edsoo.ru/3d87e248
CymMa 6eCKOHEYHO bu6nuorexa LIOK
107 yOBIBaIOIIEH reOMETPUYECKOI https://m.edsoo0.ru/343c6b64
MpOrpeccuu
JInHelHbIN U bu6nuorexa [IOK
108 AKCIOHEHIAIILHBIN POCT. https://m.edsoo.ru/be76320c
Yucno e. Dopmyiia CI0KHBIX
MIPOIICHTOB
JluHelHHbIN 1 bu6nuoreka [IOK
109 AKCIOHEHIHAIILHBIN POCT. https://m.edsoo.ru/bd5ffOec
Hucno e. Popmyna CI0KHBIX
MTPOIICHTOB
Hcnonp3oBanue nporpeccuun bubnmoreka [IOK
110 JUTSL pEIICHHS PeaNIbHBIX 337129 https://m.edso0.ru/3d408009
MIPUKJIATHOTO XapaKTepa
Kontponbhas paboTa: bubmuorexa [JOK
111 "TTocnenoBaTeILHOCTH U https://m.edsoo.ru/536de727
nporpeccun”
112 HenpepriBHBIC QYHKITMHN B HX bubmuotexa [JOK
CBOMCTBa https://m.edsoo.ru/85bc8132
113 Touka pa3pbiBa. ACUMITOTHI bubnuoreka [IOK
rpaduKoB QYHKITHI https://m.edsoo.ru/58e8e2f2
114 CaoiicTBa GyHKIIHIA bu6nmnoreka [IOK

HCIIPCPBIBHBIX HA OTPE3KEC

https://m.edsoo.ru/3e3230d4
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https://m.edsoo.ru/3e3230d4

115 CgoiicTBa GyHKIIUN bubmuoteka [IOK
HETPEPBIBHBIX HA OTPE3KE https://m.edsoo.ru/1lea72162
MeTto UHTEpPBAJIOB ISt bubnmoreka [IOK
116
peleHs] HEpaBEHCTB https://m.edsoo.ru/da48154c
Meto UHTEpBAIOB AJIst bu6mmoreka [IOK
117
pEIICHUST HEPABEHCTB https://m.edsoo.ru/4beffO3b
Mertox nHTEpPBAIOB JJISt bubnmoreka [IOK
118
peleHs] HepaBEHCTB https://m.edsoo.ru/fadb8aa5
[IpumeHeHnue cBOMCTB bubmuoreka [IOK
119 HEIPEPBIBHBIX (DYHKIMHA 15 https://m.edsoo.ru/fe189f2d
peleHus 3a1aq
[IpumeHeHne cBOMCTB bubmmoreka LIOK
120 HEIPEPBIBHBIX (DYHKIHMHA IJIs https://m.edso0.ru/3034724e
pelieHus 3aaa4y
121 [lepBas u BTOpasi NpoOU3BOIHbIE bub6mmorexa [IOK
byHKIMH https://m.edsoo.ru/9e3f4bc9
Onpenenenue, bu6nuorexa [IOK
122 rE€OMETPUYECKHI CMBICIT https://m.edsoo.ru/d68bbe9d
MPOU3BOAHOMN
123 Onpenenenwne, huznueckuit bu6nmorexa [JOK
CMBICTT IPOU3BOAHOMN https://m.edso0.ru/9d102051
124 YpaBHeHHE KacaTeJIbHOU K bubmuorexa [JOK
rpaduKy QyHKIHHA https://m.edsoo.ru/712ac2d9
125 VYpaBHeHUEe KacaTeIbHOU K bubnmorexa [JOK
rpaduky QyHKIHH https://m.edso0.ru/9d102051
126 [IpousBogHBIE AII€MEHTAPHBIX

byHKIMIA



https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051

127 [IpousBoaHBIC 2JIEMEHTAPHBIX 1 bubmuorexa [IOK
byHKIHi https://m.edsoo.ru/24ab3c53
[IpousBoaHas CymMMmBl,

128 IIPOU3BENCHHUS, YACTHOTO U 1
KOMITO3UIIUU (PYHKITHIA
[TpousBoaHast CyMMBbI,

129 IIPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIIUHU ()YHKITHIA
[IpousBoaHas CyMMmBl, bu6nuorexa LIOK

130 MIPOU3BECHHUS, YACTHOTO U 1 https://m.edsoo.ru/beeff646
KOMITO3UIIUHU (PYHKITHH

131 Konrponsnas pabdora: 1 1
"[IponzBogHas"
[ToBTOpeHme, 0600IIEHNE, bu6mmoreka [IOK

132 CHUCTEMaTH3allns 3HAHHIA: 1 https://m.edsoo.ru/d2e4601b
"VYpaBuenus"
[ToBTOpenue, 06061IeHNE, bu6nuorexa [IOK

133 CHCTEMATH3ALMS 3HAHUMN: 1 https://m.edsoo.ru/ba9da96d
"®yukuun"

134 HroroBas koHTposibHas paboTa 1

135 Htorosast KOHTpoOsbHAs paboTa 1

136 [ToBTOpEHME, O606H1€HI:I€, 1
cUCTeMaTHU3alusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOIT'PAMME



https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d

11 KJIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

KouTpoabHbIie
Bcero P
padoThbI

IIpakTnyeckue
padoTsI

JlaTa
HU3y4YeHusl

DJIeKTPOHHbIE M (poBbIE
o0pa3oBaTejbHbIe pecypchl

[IpumeHeHre npou3BOAHOMN K
ucciaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTBH U OKCTPEMYMbI

https://resh.edu.ru/subject/51/11/

IIpumeHeHne Ipou3BOAHON K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

[IpumeHeHne npou3BOJHOM K
UCCIICIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

[Ipumenenre npou3BOAHOMN K
UCCIIeIOBAaHUIO (DYHKITHH Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

https://resh.edu.ru/subject/51/11/

IIpumeHeHne Mpou3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

[IpumeHeHne npou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

Haxoxnenne HanOoOJIBIIIETO U
HaMMEHBIIIET0 3HAYEHUS
HENPEePbIBHON (PYHKIIUH HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/




Haxoxnaenne HanbopIero u
HAaMMEHBIIIETO 3HAYCHHUS
HETPEPHIBHON (PYHKIIUH HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

Haxoxnenne HanGombIIero u
HaUMEHBIIET0 3HAYCHUs
HEeNpepbIBHON (YHKIUH Ha
OTpe3Ke

https://resh.edu.ru/subject/51/11/

10

Haxoxnenue HaubobIero u
HAaMMECHBIIIETO 3HAYCHHUS
HEeTMpEePHIBHON (DYHKIIMH HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

11

Haxoxnenue HaubobIero u
HAUMEHBIIIETO 3HAYCHUS
HenpepbIBHON (YHKIIUHN Ha
OTpe3Ke

https://resh.edu.ru/subject/51/11/

12

Haxoxnenne HanOOJIbIIETO U
HaMMEHBIIIEr0 3HAYEHUS
HETPEPBIBHON (QYHKITUH Ha
OTpe3Ke

https://resh.edu.ru/subject/51/11/

13

[IpumeneHne mpou3BOAHOU
JUIsL HAXOKACHUS HaWITy4IlIEero
peleHust B MPUKIIAAHbBIX
3aadax

https://resh.edu.ru/subject/51/11/

14

[IpumeneHne mpou3BOAHON
JUIsL HAXOXKACHUS HaWITy4IlIEero
pELICHUS B TPUKIIAIHBIX
3aadax

https://resh.edu.ru/subject/51/11/




15

[IpumeHeHue npou3BOHOM
JUISL OIIPEJIEIIEHHS] CKOPOCTH U
YCKOpEHUs Ipolecca,
3aJaHHOTO (POPMYION WK
rpadukom

https://resh.edu.ru/subject/51/11/

16

[IpumeHeHne mporu3BOHON
IUISL OTIPEJICIICHUS] CKOPOCTH U
YCKOpEHHs IpoIiecca,
3aJaHHOTO (POPMYIION MWK
rpagukoM

https://resh.edu.ru/subject/51/11/

17

Kommozumus ¢hyHkimii

https://resh.edu.ru/subject/51/11/

18

Kommnozumus GpyHKImiz

https://resh.edu.ru/subject/51/11/

19

Komnozunus GyHKImii

https://resh.edu.ru/subject/51/11/

20

I'eomeTrpuueckue oOpassl
ypaBHEHUH Ha KOOPJUHATHOMN
IIJIOCKOCTH

https://resh.edu.ru/subject/51/11/

21

I'eomeTrpuueckue oOpassl
ypaBHEHUH Ha KOOPJUHATHOMN
MIOCKOCTH

https://resh.edu.ru/subject/51/11/

22

KonTponbHas padora:
"HUccnenoBanue QyHKIUN C
MOMOUIBIO TPOU3BOTHON"

https://resh.edu.ru/subject/51/11/

23

IlepBooOpa3Has, OCHOBHOE
CBOMCTBO NIEpPBOOOPa3HBIX

https://resh.edu.ru/subject/51/11/

24

[TepBooOpasubie
AIIEMEHTApHBIX (PYHKIHH.
[TpaBuia HaXOKACHUS
epBOOOPaA3HBIX

https://resh.edu.ru/subject/51/11/




25

[TepBooOpasubie
AJIEMEHTapPHBIX PYHKIIHH.
[IpaBuiia HaxOXKIEHUS
NepBOOOPA3HBIX

https://resh.edu.ru/subject/51/11/

26

HNuterpan. ['eomeTpudeckuii
CMBICJI HHTETpaJa

https://resh.edu.ru/subject/51/11/

27

Brrunciienue onpeaenéHHoro
UHTETpaa mno Gopmymie
Herorona-Jleitbnuia

https://resh.edu.ru/subject/51/11/

28

Berauciienue onpeaenéHHOro
WHTEerpasa 1o ¢popmyie
Herorona-Jleitonuma

https://resh.edu.ru/subject/51/11/

29

IIpumeHeHne uHTeTrpana s
HaXOXKICHUS TUIoIaaen
IUIOCKUX QUTyp

https://resh.edu.ru/subject/51/11/

30

IIpumenenune nHaTErpaa s
HaXO0XJIEHUS 00BLEMOB
T€OMETPHUECKUX Tell

https://resh.edu.ru/subject/51/11/

31

[Ipumepsb! perienuii
Qg QepeHIaIbHbIX
ypaBHEHUU

https://resh.edu.ru/subject/51/11/

32

[Ipumepsb! perieHuii
nuddepeHIanbHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/11/

33

MaremaTtnueckoe
MOJIEIIMPOBAHUE PEAIBHBIX
MPOIECCOB C TOMOIIIBIO

https://resh.edu.ru/subject/51/11/




nuddepeHIanbHBIX
ypaBHEHUH

34

Konrponbnas padora:

"IlepBooOpa3nas u unrerpan”

https://resh.edu.ru/subject/51/11/

35

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduKu

https://resh.edu.ru/subject/51/11/

36

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

https://resh.edu.ru/subject/51/11/

37

Tpuronomerpuueckue
(byHKLIUY, UX CBOICTBA U
rpaduxu

https://resh.edu.ru/subject/51/11/

38

Tpuronomerpuyeckue
(GyHKIMH, UX CBOWCTBA U
rpaduku

https://resh.edu.ru/subject/51/11/

39

TpuroHomeTpuveckue
(byHKIWY, UX CBOICTBA U
rpaduKu

https://resh.edu.ru/subject/51/11/

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHHH C TOMOIIBIO
TPUTOHOMETPHUIECKOM
OKPYXHOCTH

https://resh.edu.ru/subject/51/11/

41

Ot6op KopHei
TPUTOHOMETPHYECKUX
YPaBHEHUII C TOMOLIBIO

https://resh.edu.ru/subject/51/11/




TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

42

Ot6op KopHei
TPUTOHOMETPUUECKHUX
YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://resh.edu.ru/subject/51/11/

43

Ot16op KopHeit
TPUTOHOMETPUYECKHUX
YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://resh.edu.ru/subject/51/11/

44

Pemenue
TPUTOHOMETPUUECKUX
HEpPABEHCTB

https://resh.edu.ru/subject/51/11/

45

Pemenue
TPUTOHOMETPUYECKUX
HEPaBEHCTB

https://resh.edu.ru/subject/51/11/

46

Pemrenne
TPUTOHOMETPUIECKUX
HEPABEHCTB

https://resh.edu.ru/subject/51/11/

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

https://resh.edu.ru/subject/51/11/

48

Konrponbnas pabora:
"I'paduku
TPUTOHOMETPHYECKUX
G yHKIIHA.

https://resh.edu.ru/subject/51/11/




Tpuronomerpuyeckue
HepaBeHCTBA"

OcHOBHEBIE MCTOABI pCIICHUA

49 https://resh.edu.ru/subject/51/11/
MMOKAa3aTCJIbHBIX HCPABCHCTB

50 OCHOBHEIE METOLE PerICHI https://resh.edu.ru/subject/51/11/
IMMOKAa3aTCJIbHBIX HCPABCHCTB

51 OCHOBHbIC MCTOABI pelLICHHS https://resh.edu.ru/subject/51/11/
MMOKAa3aTCJIbHBIX HCPABCHCTB

5p | CHOBHRIC METOAN! pemenity https://resh.edu.ru/subject/51/11/
IMOKAa3aTCJIbHBIX HCPABCHCTB

53 OCHOBHLIC MCTOABI peLLICHHS https://resh.edu.ru/subject/51/11/
HOFapI/I(I)MI/I‘-ICCKI/Ix HCPAaBCHCTB
0) .

54 CHOBHLIC MOTOAR PETIEHI https://resh.edu.ru/subject/51/11/
Jorapu(pMUUIECKUX HEPABEHCTB

55 OCHOBHLIC MCTOABI peLICHHS https://resh.edu.ru/subject/51/11/
J'IOFapI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB

56 OCHOBHEIE METO/LbI pellIeHHS https://resh.edu.ru/subject/51/11/
Jorapu(PMUYECKUX HEPABCHCTB

57 OCHOBHEIC METO/Lb peLIICHHS https://resh.edu.ru/subject/51/11/
HppalMOHAJIbHBIX HEPABEHCTB
0) .

58 CHOBHRIC MOTOAR! PETTILHI https://resh.edu.ru/subject/51/11/
AppanroOHaIBHBIX HEPABEHCTB
@) :

59 CHOBHRIC METOLR PETHCHIA https://resh.edu.ru/subject/51/11/
HppanoHaIbHBIX HEPABCHCTB

60 OCHOBHbIC METOABI peLlICHH https://resh.edu.ru/subject/51/11/

UppaLMOHATILHBIX HEPABEHCTB




61

I'paduueckue meTo b1
PEICHNA UpPaAllMOHAIbHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/11/

62

I'paduueckue MeTo b1
pElIeHUs UPPaLMOHATBHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/11/

63

I'paduueckue MeTOIBI
pelIeHHs MoKa3aTeNbHBIX
YpaBHEHUN

https://resh.edu.ru/subject/51/11/

64

['paduaeckue meToapl
PEIICHHA MMOKA3aTCIbHBIX
HEPABEHCTB

https://resh.edu.ru/subject/51/11/

65

I'paduueckue MeToabI
pelieHus JorapupMuaecKux
ypaBHEHUH

https://resh.edu.ru/subject/51/11/

66

I'paduueckue MeTOIBI
pelnieHus JorapupMuIecKux
HEPaBEHCTB

https://resh.edu.ru/subject/51/11/

67

I'paduaeckue meToapl
peteHust JorapupMHUIECKuX
HEPaBEHCTB

https://resh.edu.ru/subject/51/11/

68

I'paduueckue MeTo b1
pElIeHUs TOKa3aTeIbHbIX U

Jorapu(pMUUECKUX ypaBHEHHM

https://resh.edu.ru/subject/51/11/

69

I'paduueckue MeTOIBI
pElIeHUs TTOKa3aTeNbHbBIX U

Jorapu(MUUECKUX ypaBHEHHMA

https://resh.edu.ru/subject/51/11/




70

['paduueckue MeTo bl
pEIICHUS TTOKa3aTeIbHBIX U
norapu)MUIECKIX HEPABCHCTB

https://resh.edu.ru/subject/51/11/

71

I'paduueckue MeTo bl
peleHus ToKa3aTelbHbIX U
Jorapu(pMUUECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

72

KonTponbhast pabora:
"HppannoHanbpHsble,
MoKa3aTeJbHbIE U
norapupmMuUecKre
HepaBeHcTBA"

https://resh.edu.ru/subject/51/11/

73

KommnekcHeie uncna.
AnrebGpanueckas u
TpUTOHOMETpHUecKast pOpMbI
3amnMcy KOMIUIEKCHOTO YHciia

https://resh.edu.ru/subject/51/11/

74

KommiekcHble uncia.
Anrebpanueckas u
TpUTrOHOMETpHUecKast popMbI
3alMCcy KOMIUIEKCHOT'O YHCiIa

https://resh.edu.ru/subject/51/11/

75

Apudmernueckue oneparuu c
KOMIINICKCHBIMHU YU CJIaMH

https://resh.edu.ru/subject/51/11/

76

Apudmernueckue onepanum ¢
KOMILIEKCHBIMU YUCJIAMU

https://resh.edu.ru/subject/51/11/

7

N306parkeHre KOMIUIEKCHBIX
YUCeJl Ha KOOPJAUHATHOMN
IJIOCKOCTH

https://resh.edu.ru/subject/51/11/




78

N3o06pakeHre KOMILUIEKCHBIX
Yucelsl Ha KOOPJIMHATHOMN
IIOCKOCTH

https://resh.edu.ru/subject/51/11/

79

®opmyna Myaspa. Kopau n-
Ol CTENEHHU U3 KOMIUIEKCHOTO
qucia

https://resh.edu.ru/subject/51/11/

80

®opmyna Myaspa. Kopnau n-
OH CTEIIEH! U3 KOMILJIEKCHOT'O
qHcia

https://resh.edu.ru/subject/51/11/

81

[IpuMeHeHne KOMILIEKCHBIX
YHCEJT JIJISl PELICHUS
bu3NIEeCKuX 1
reOMeTPUYECKUX 3a/1a4

https://resh.edu.ru/subject/51/11/

82

KonTponbhas pabora:
"Komruiekcunle yncna'

https://resh.edu.ru/subject/51/11/

83

HatypanbHble u niensle yucia

https://resh.edu.ru/subject/51/11/

84

HaTypaJ'IBHBIe H OCJIbIC YHCJIa

https://resh.edu.ru/subject/51/11/

85

[IpumeHeHre TpU3HAKOB
JEIMMOCTH LIEJIbIX YUCEe

https://resh.edu.ru/subject/51/11/

86

[IpumeneHue Mpu3HaKoB
JEIUMOCTH LIEJIBIX YUCET

https://resh.edu.ru/subject/51/11/

87

[IpumeHeHre MpU3HAKOB
JEIUMOCTH LIEJIBIX YHUCEN:
HO/l u HOK

https://resh.edu.ru/subject/51/11/

88

[IpumeneHue Mpu3HaKoB
JEIMMOCTH LIEJIBIX YHACET:
HOI n HOK

https://resh.edu.ru/subject/51/11/




89

[IpumeHeHre TpU3HAKOB
JETUMOCTH LIEJIBIX YHCE:
OCTaTKH 10 MOAYJIIO

https://resh.edu.ru/subject/51/11/

90

IIpumeHeHne npU3HaKOB
JETUMOCTH LIEJbIX YHCEI:
OCTaTKH 110 MOJYJIO

https://resh.edu.ru/subject/51/11/

91

[Ipumenenne npu3HakoB
JETUMOCTH LIEJIBIX YUCEN:
anroputM EBkinupaa nis
pelIeHNs 3a1a4 B LIETIbIX
qHCIIax

https://resh.edu.ru/subject/51/11/

92

KouTponbnas padora: "Teopus
HeNbIX yucen"”

https://resh.edu.ru/subject/51/11/

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEICTBUS

https://resh.edu.ru/subject/51/11/

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CJIICACTBHUA

https://resh.edu.ru/subject/51/11/

95

OCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHHI

https://resh.edu.ru/subject/51/11/

96

OCHOBHBIE METO/BI PEILICHUS
CUCTEM U COBOKYIHOCTEH
UPPALMOHAIIBHBIX YPaBHECHUN

https://resh.edu.ru/subject/51/11/




97

OCHOBHBIE METOABI PEIICHUS
CUCTEM U COBOKYITHOCTEH
[I0OKa3aTENIbHBIX YPAaBHEHUH

https://resh.edu.ru/subject/51/11/

98

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHBIX YpaBHEHUN

https://resh.edu.ru/subject/51/11/

99

OCHOBHBIE METO/bI PELLICHUS
CUCTEM U COBOKYITHOCTEH
JorapupMUUECKUX ypaBHEHUI

https://resh.edu.ru/subject/51/11/

100

OCHOBHBIE METO/IbI PELLICHHUS
CHUCTEM U COBOKYITHOCTEH
norapu(pMUUECKUX YPaBHEHUH

https://resh.edu.ru/subject/51/11/

101

[TpumeHeHne cucTeM K
PCLICHHIO MATEMATHYECKHX
3a/1a4 ¥ 33149 U3 Pa3IHIHBIX
o0acTeil HayKH U peanbHOM
YKU3HU, UHTEpIIpETaLUs]
HOJTY4YCHHBIX PE3YJIbTATOB

https://resh.edu.ru/subject/51/11/

102

[IpumeHneHue cucteM K
PELIEHUI0 MAaTEMATUYECKUX
3a/1a4 ¥ 3a]1a4 U3 pa3IndHbIX
obacTeil HayKH U peabHOM
KU3HU, HHTEPIpETaLs
IIOJIyYEHHBIX Pe3yJIbTaTOB

https://resh.edu.ru/subject/51/11/

103

[IpumeHeHne HepaBEeHCTB K
PELICHNUIO MAaTEMAaTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IudHbIX
oOJyacTeld HAyKH U pealbHON

https://resh.edu.ru/subject/51/11/




KHU3HHU, HHTCPHIPETALUA
IMMOJIYYCHHBIX PE3YyJIbTAaTOB

Konrponbnas padora:
"CucTeMbl palliOHAIbHBIX,
UppaLMOHAIBHBIX

104 https://resh.edu.ru/subject/51/11/
IIOKAa3aTCJIbHbIX U
JorapuMUIECKIX
ypaBHeHUH"

105 | | AUHMOHATBHEIE ypABHEHILT C https://resh.edu.ru/subject/51/11/
napaMmeTpamu
P .

106 BIHIONATIBHRIC HepaneHcTsa ¢ https://resh.edu.ru/subject/51/11/
rmapamMeTrpamu
P .

107 AUIOHAIGHBIC CHETEMB © https://resh.edu.ru/subject/51/11/
rnapameTpamMu
" .

108 PPALTOHATLHEIC YPaBHetH, https://resh.edu.ru/subject/51/11/
HEPABEHCTBA C ITapaMeTpaMu

109 | /lppalOHANbIbIC CHCTEMSI C https://resh.edu.ru/subject/51/11/
rnapaMeTpamu
I .

110 OKA3aTCILHAIC YPapHCeHHA, https://resh.edu.ru/subject/51/11/
HEPaABEHCTBA C IIapaMeTpaMu
I .

111 ORASATCILHBIC CHETEMBL € https://resh.edu.ru/subject/51/11/
napaMmeTpamu
Jlorapudmudeckue

112 ypaBHEHWUsI, HEPABEHCTBA C https://resh.edu.ru/subject/51/11/
rnapamMeTpamu

113 | JlorapHpmmiecKue CHCTeMEI C https://resh.edu.ru/subject/51/11/

napaMeTpaMu




114

Tpuronomerpuueckue
yYpaBHEHHUS € TapaMeTpaMu

https://resh.edu.ru/subject/51/11/

115

Tpuronomerpuueckue
HEpaBEHCTBA C IapaMeTpaMHu

https://resh.edu.ru/subject/51/11/

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

https://resh.edu.ru/subject/51/11/

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYeCKUX MOJeNei
peanIbHBIX CUTYALHH C
MIOMOUIBIO YPABHEHHUH C
napameTpamu

https://resh.edu.ru/subject/51/11/

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYEeCKUX MOACICH
peanbHBIX CUTYALHUI C
MOMOIIBIO CUCTEM YpaBHEHUI
C mapaMeTpaMmu

https://resh.edu.ru/subject/51/11/

119

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJENei
pEaJIbHBIX CUTYALIUM C
ITIOMOILBIO CUCTEM YPAaBHEHUI
C IapameTpaMu

https://resh.edu.ru/subject/51/11/

120

Kontponbhas pabora: "3amaun
¢ mapameTpamu"

https://resh.edu.ru/subject/51/11/

121

[ToBTOpenue, o600IIEHNE,
CHCTeMaTH3alus 3HaHUH:
"VpaBHeHus"

https://resh.edu.ru/subject/51/11/




122

[ToBTOpenue, o600mIEHNE,
CHCTeMaTH3aIs 3HaHUH:
"VpaBuenus"

https://resh.edu.ru/subject/51/11/

123

[ToBTOpenwue, 060061IeHNE,
cUCTeMaTH3allusl 3HAaHU:
"VpaBHenus. CucTeMbl
ypaBHeHUN"

https://resh.edu.ru/subject/51/11/

124

[ToBTOpenwue, 060061IeHNE,
CUCTeMaTH3allvsl 3HAaHU:
"HepaBenctna"

https://resh.edu.ru/subject/51/11/

125

[ToBTOpenue, 06001IIEHNE,
CUCTEeMaTH3aINs 3HAHWI:
"HepaBencrsa"

https://resh.edu.ru/subject/51/11/

126

[ToBTOpenue, 06061IeHNE,
CHCTeMaTH3aIus 3HaHUH:
"Hepasenctpa"

https://resh.edu.ru/subject/51/11/

127

[ToBTOpenwue, 060061IEHNE,
CHUCTEMaTH3aIMs 3HAHMIL:
"I[IponsBogHas u e€
npuMeHeHnue"

https://resh.edu.ru/subject/51/11/

128

[ToBTOpenwue, 06001IeHNE,
CHCTEeMaTH3alMs 3HAHUM:
"I[IponsBogHas u e€
npuMeHeHue"

https://resh.edu.ru/subject/51/11/

129

[ToBTOpeHwue, 06001IeHNE,
cHCTeMaTH3alus 3HaHUMN:
"IIpon3BoHas u e€
npuMeHeHue"

https://resh.edu.ru/subject/51/11/




130

[ToBTOpenue, o600mIEHNE,
CHCTeMaTH3aIs 3HaHUH:
"NuTerpan u ero npuMeHeHue"

https://resh.edu.ru/subject/51/11/

131

[ToBTOpenwue, 060061IeHNE,
CHCTEMATH3AIMs 3HAHMIL:
"®yHkun"

https://resh.edu.ru/subject/51/11/

132

[ToBTOpeHwue, 06001ICHNE,
cUCTeMaTH3aIMs 3HAHUI:
"OyHKuUn"

https://resh.edu.ru/subject/51/11/

133

[ToBTOpenue, o600mIEeH e,
cUCcTeMaTHU3alus 3HaHuH:
"Oyukuun"

https://resh.edu.ru/subject/51/11/

134

135

Hroroast KOHTpoOIbHAS
pabota
HrtoroBas KOHTpoOJIbHAS
pabora

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

136

[ToBTOpenue, 06061IEHNE,
CHUCTEMAaTH3alisl 3HAHUI

https://resh.edu.ru/subject/51/11/

OBILIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

136
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTeIbHOIi MPOrpaMMBbI CpeIHEro 0411ero oopa3oBaHusi
pe3yJabTara
1 Yuciia 1 BBIYUCICHUS
11 OnepupoBaTh TOHATUSMHU: PALUOHAIBHOE M ACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JECSITHYHAsS IPOOb, TPOIICHTHI
12 Bemonnate  apudMernueckue  omepaludd € palMOHAIbHBIMH U
' JIEHCTBUTEIILHBIMH YUCIIAMU
13 BemonHaTe  npuOMMKEHHBIE — BBIYMCIICHHS,  WCIONB3YS  IpaBUIIA
' OKpYTJICHUS, IeJIaTh MPUKUIKY U OIICHKY PE3yJbTaTa BRIYUCICHUN
OmnepupoBaTh MOHATHSIMH: CTEIIEHb C IIEJIBIM MOKa3aTesieM, CTaHIapTHas
14 dbopMa 3amucH ACHCTBUTEIHHOTO YMCIIA, KOPEHb HATYpPAIbHOW CTEICHU;
' MCIIOJIb30BaTh MOJIXO A0 (POPMY 3aMUCH JICUCTBUTEIBHBIX YUCEN IS
pelIeHUs TPAKTUIECKHUX 3a7a4 U TIPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO
15 yIjla; WCIOJb30BaTh 3alUCh TMPOU3BOJIBHOTO yria uepe3 O0OpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHSAMHU: TOXAECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paroHaIbHOE, HPPalOHAIEHOES ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPABHCHHE
99 BremonHaTe mpeoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKCHUUA U
' pelIaTh TPUrOHOMETPUYECKUE YPABHEHHUS
BoimonaHsaTe npeobpa3oBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX
2.3 BBIDQOXCHUI W pEIaTh OCHOBHBIC THIIBI IIENBIX, PAIMOHAIBHBIX H
UPpalMOHATILHBIX YPABHEHHI U HEPABCHCTB
54 [IpuMeHATh ypaBHEHHUS W HEpaBEHCTBA AJIA pPEHICHHS MaTeMaTUYECKUX
' 3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKH U pealibHOM JKU3HU
MonenupoBaTh peaqbHbIE CUTyallUd Ha SI3bIKE aireOpbl, COCTABIISTH
2.5 BBIpQKCHUS, YPABHEHUS, HCPABEHCTBA 110 YCJIOBUIO 33]1a4yM, UCCIICIOBATH
MOCTPOCHHBIE MOJIENU C UCTIOIH30BAHUEM allfapara ajareopbl
3 OyHkmH U rpaduku




OnepupoBaTth MNOHATUSIMH: (DYHKIHSA, CHOCOOBI 3amaHusl (PYHKIIHUH,

3.1 00JlacTh ONpENeNIeHHss M MHOXXECTBO 3HAaueHUW (QYHKIUHU, Tpaduk
(GbyHKIMH, B3aUMHO 0OpaTHBIE (PYHKIHH
3.2 OnepupoBaTh MOHATUSIMH: YETHOCTh M HEUETHOCTh (YHKIUH, HYIU
' (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcmonb3oBaTh rpadukn GyHKIMNA I peHICHUS] ypaBHEHUI
3.4 Ctpoutb ¥ uyHTaTh rpaduku JIUHEHHONW (QYHKIUH, KBaApaTHUYHOU
' GyHKIMH, CTENEHHON (DYHKITUU C LIEeTBIM MTOKa3aTeIeM
Hcnonp3zoBaTh rpaduku GyHKIOUE A7 HCCIENOBaHUS MPOIECCOB U
35 3aBUCUMOCTEH TMPU PENICHUU 3aJad U3 JPYruX y4eOHBIX MPEIMETOB H
' peaNIbHOM  JKM3HH, BBIpaXath (OpMynamMu 3aBUCUMOCTH  MEXIY
BEITMYUHAMU
4 Hauana matematuuyeckoro aHanusa
41 OnepupoBaTh MOHATUSMHU: TOCIEIOBATENILHOCTb, apudmeTnyeckas Hu
' reoOMEeTpUUYECKasi MPOrpPecCuu
OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBAaIOIAs TE€OMETpUYECKas
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIIEH  TIeOMETPHYECKOM
nporpeccun
4.3 3agaBaTh MOCJIEIOBATEILHOCTH PA3IMUYHBIMH CTIOCOOaAMU
44 Hcnonp30BaTh CBOWMCTBA IOCIEIOBATENBHOCTEM M MPOrPECCHM IS
' pElIeHUs peallbHBIX 3a7a4 MPUKJIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBath MOHATUSAMH: MHOKECTBO, OTIEpaIlUU HaJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapar Ui OIMUCAHUS
5.2 peaNbHBIX MPOIECCOB U SBICHUI, PU PEIICHUH 33/1a4 U3 JPYTUX y4eOHBIX
MpEeaMETOB
5.3 OnepupoBaTh  TMOHSATUSMH:  ONpPEJICIICHHE, Teopema,  CIEJICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon v
IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI OCBOEHHUS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus
pe3yJibTarta
1 Yucna v BBIYUCICHUS
OnepupoBarh MOHATUSMH: HATypaJlbHOE, IIEJIO€ YUCIIO; HCIIOJIb30BATh
11 MPU3HAKU JIETUMOCTH LENbIX YHCEN, Pa3IOKEHHE YHUClIa Ha MPOCTHIC
MHO>KUTENH ISl PEIICHUS 3a/1a4
1.2 OnepupoBaTh MOHITHEM: CTENIEHb C PAllMOHATILHBIM ITOKa3aTEeIEM




1.3

OmnepupoBaTh NOHSATHIMH: JIOTapU(PM YHCIIa, JCCITUIHBIC U HATYPabHbIC
sorapudmsl

YpaBHEHMs U HEPABEHCTBA

2.1

[lpumensaTs cBoiicTBa cTemeHM [uis MpeoOpa3oBaHUs BbIpaKEHUH,
OIlEpUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHE M HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonHaTe mpeoOpa3oBaHusl BBIPAXKEHUH, COJAEPKAIIUX JIOTapU(MBL;
OIepPUPOBATH MOHATUAMHU: JIOTapUPMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIbI JJOrapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

Haxonute pemenus npocTeUInx TPUrOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEIICHNUE;
UCIIONIB30BaTh  CHCTEMY  JIMHEHWHBIX  ypaBHEHWM JUIA  PELUCHUsA
IIPAKTUYECKUX 3a]a4

2.5

Haxogute  pemieHuss  OpOCTEHIIMX  CHUCTEM U COBOKYIHOCTEH
palMOHAIbHBIX YPABHEHHUI U HEPABEHCTB

2.6

MO,Z[CJ'II/IpOBaTB PCaJIbHBIC CUTyallUW Ha SA3BIKC anre6pbl, COCTaBJIATH
BbBIPAXXCHHA, YPAaBHCHUA, HCPABCHCTBA U CHUCTCMBI 11O YCJIIOBHIO 3a/1a4H,
HCCIIEA0BATh MOCTPOCHHBIC MOJICJIN C UCIIOJB30BAHHUEM allrapara anre6pbl

@OyHKIMY U TpaduKu

3.1

OnepupoBaTh MOHATUSAMHU: TEpUOAUYECKAs (QYHKIUS, TNPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (YHKIMH, HAaHOOJbIIee U
HaMMEHbIIIee 3HAYeHUsI (PYHKIMH Ha TTPOMEXKYTKE; UCTIONB30BaTh UX IS
ucclieIoBaHus (PYHKINH, 3aaHHOH rpadukom

3.2

OnepupoBath NOHATUAMU: TpaPUKH OKA3aTEIBHOM, JTOTapUPMUUECKON U
TPUTOHOMETPUYECKUX (DYHKIMI; H300pakaTh MX Ha KOOPIMHATHOM
IUIOCKOCTH M UCIIOJIb30BATh JJIs PEIIEHUS] YpaBHEHUI U HEPaBEHCTB

3.3

N300paxaTb Ha KOOPAMHATHOM TIJIOCKOCTU TrpauKyd JIUHEHHBIX
YpaBHEHUH W UCIHOJb30BaTh MX [UIsl PELIEHUS CHCTEMBbl JIMHEHHBIX
YPaBHEHUI

3.4

Hcnonp3zoBaTh rpaduku (GyHKIUI A7 HCCIEIOBAaHUS IPOLECCOB H
3aBUCHUMOCTEHN U3 IPYruX y4eOHBIX TUCHUILINH

Hauama MaTemMaTH4eCcKOro aHaim3a

4.1

OnepupoBaTh MOHATUSMHU: HENpepbIBHAas (QYHKLUS, MPOU3BOAHAS
(GYHKLIMHU; MCIONB30BaTh TI'€OMETPUYECKUH M (U3NYECKHH CMBICI
IIPOU3BOAHON IS PELICHMS 3a1a4

4.2

HaxomuTh  NpoW3BOAHBIE  3JEMEHTapHBIX  (YHKUWH,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEAEHHS, YACTHOTO (DyHKLUH

4.3

Hcnonb30BaTh  NPOM3BOAHYIO JUId  MCCIEIOBaHMA  (DyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMCHATE PE3YJIbTAaThl UCCIICAOBAHUSA K
MIOCTPOCHHUIO TPAPUKOB




Hcnons3oBaTh IMPOU3BOAHYIO IJId HAXOXICHHA HAWIYUIICTO PCHICHHUSA B

44 IPUKJIAIHBIX, B TOM YHCJIE€ COLMAIbHO-9KOHOMUYECKHX, 3a/1a4ax

45 OnepupoBaTh NOHATUSAMM: IE€pBOOOpa3Hasi M HUHTErpay; IOHUMATH
' reoOMEeTpUYECKUi U (PU3NUECKHI CMBICIT HHTErpaja

46 Haxonute mnepBooOpa3Hble 3JE€MEHTAPHBIX  (QYHKLUMH, BBIYUCIATH
' uHTerpain no gopmysne Herotona — Jleitbnuia

4.7 Pemarn NPUKIIAAHBIC 3a/la4X, B TOM YHUCJIC COOUAJIBHO-OKOHOMHUYCCKOI'0 U

(I)I/I3I/I‘-ICCKOI“O XapakTepa, CpCaACTBAMU MAaTCMATUYCCKOT O aHAJIN3a




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Kon
1 UYucna 1 BBIYUCIICHUS
Panmonaneubie  uncia. OOBIKHOBEHHBIE W JICCATUYHBIE JPOOW, TIPOIICHTHI,
OCCKOHEUHBIC  TMEpPUOAUYECKHEe  JpoOu.  ApudMeTHYecKHe  Omepanuu ¢
1.1 | panuoHanbHBIMH YHCIAMH, PEOOPA30BAHUS YUCIIOBBIX BbIpaKeHUU. Ipumenenue
npobeil M MPOIEHTOB ISl PElIeHUs MPHUKIAIHBIX 3a/ad U3 Pa3iHuHbIX OTpacieid
3HaHUH U pEeAbHOM )KU3HU
JelictBuTenbHble  uyKcia.  PanuoHanbHble W UpPpalMOHAIBHBIE  YHCIA.
1.2 | Apudmernueckue omnepanuu C JCHCTBUTENBHBIMH 4YHciaamu. [IpubnmxéHHbIe
BBIUMCIICHHUS], IPaBUJIA OKPYTJICHHUS, IPUKHIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenp c menbiM mokaszateneM. CranaaptHas ¢opMa 3amucu JeCTBUTEIBLHOTO
1.3 | uwmcna. Mcnonp3oBaHue moaxomasiield (OpMBI 3alUCH JCHUCTBUTEIBHBIX YUCEN IS
pEIICHUS TPAKTUIECKHUX 33]]a4 U TIPECTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaiabHOW cTeneHH. [leiicTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HAaTypajIbHON CTEIEHH
15 CuHyCc, KOCMHYC W TAaHIEHC WYHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEeHC YHCIIOBOT'O apTryMeHTa
2 YpaBHEHHS U HEPABEHCTBA
2.1 ToxxmecTBa U TOXIECTBEHHBIE MPEOOpPa30BAHMS
99 IIpeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHYECKHE (HOPMYITBI
53 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTof
MHTEPBAJIOB
2.4 | Pemenue mensix u IpoOHO-PAIIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppanMoHaIbHBIX YPABHEHUN 1 HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUUECKHUX YpaBHEHUI
57 [IpumeHeHre ypaBHCHHI M HEPABEHCTB K PEIICHUIO0 MaTEMAaTHYCCKUX 3a/1a4 U 33]1aq
' W3 pa3IMuHbIX 00JIacTel HAYKU U PeaIbHOU KU3HU
3 OyHKIMU U TpaduKh
31 OynkiusA, crnocoObl 3amganus ¢GyHKiuu. ['paduk dyHkuun. B3zammHO oOpaTHBIE
' GyHKIUM
3.9 OOnacte ompenelneHuss W MHOXKECTBO 3HaueHMW QyHKumu. Hymm QyHKImu.

[TpoMexyTKH 3HAKOTIOCTOSHCTBA. UETHBIE U HEUETHBIE (DYHKIIUU




33 Crenennas ¢GyHKIMS ¢ HATYpaJbHBIM U LIEJIbIM ToKa3aTesneM. E€ cBolicTBa u rpaduxk.
' CgoiicTBa 1 rpaduk KOpHs N-0¥ CTeTICHU
3.4 Tpuronomerpuieckass OKpY>KHOCTb, ONpEACICHHE TPUTOHOMETPHUUECKUX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matematuuyeckoro aHanusa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHusl MociefoBaTeabHOCTEH. MOHOTOHHBIE
' TOCJIEIOBATETLHOCTH
Apudmernueckass U TreoMeTpuueckas IMporpeccud. beckoHeuHO yObIBaromias
4.2 reomeTpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOMN
' nporpeccun. Dopmysna CIOXKHBIX NPOIEHTOB. lcmonp3oBaHuE Mporpeccuu Juis
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOTO XapaKTepa
5 MHo>kecTBa U JIOTUKA
MHoOecTBO, oOmepaluu HaJl MHOXKecTBamH. Jluarpammbl ODitnepa — BeHHa.
5.1 | IlpumeHeHHE TEOPETHUKO-MHOKECTBEHHOTO ammapaTta JUid OINHMCAaHUSA pPEeaJbHBIX
IIPOLIECCOB U ABJICHUH, IPU PELIECHUU 3a/1a4 U3 IPYTUX YyU4E€OHBIX IPEIMETOB
5.2 | Ormpenenenue, Teopema, ClIeACTBUE, 10Ka3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna 1 BIYUCICHUS
1.1 HartypanbsHble u nesnbie yncna. [Ipu3Haku 1eIMMOCTH HEBIX YHCEeIT
1.2 CreneHsb ¢ pallnOHAIBHBIM ITOKa3zareaeM. CBONWCTBA CTENEHU
1.3 Jlorapudm uucina. /lecaTudHble U HATYypaJIbHBIE JOTAPHUPMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [Ipeobpa3oBanHue BbIpaXXeHH, coepKaluX Jorapu@msl
99 [TpeoOpa3oBaHue BBIpAXKEHUH, COEPIKAIIMX CTETICHU C PAI[HOHAIEHBIM
' HoKa3arejeM
2.3 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHS U HEPaBEHCTBA
26 CucreMbl JMHEHHBIX ypaBHeHUUl. PemieHue NpUKIaAHBIX 3a4ad C MOMOIIBIO
' CHUCTEMBI JINHEHHBIX YPaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
58 [lpumeHeHne ypaBHEHUHM, CHCTEM M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYeCKUX
' 3a/1a4 U 3a]1a4 U3 pa3IuYHbIX 00JaCTell HayKU U pealbHOM KU3HH
3 OyHKIMU U TpaduKu




Oyuknusa. [lepuoguueckue ¢GyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIHUU.

3.1 Makcumymbl 1 MHUHHUMYMBl (GyHKUIMUA. HawmOomblliee ¥ HauMEHbIIEE 3HAUYCHHE
(GYHKIMU HAa TPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpapuKu

3.3 [TokazaTenbHas u orapudmudeckas GyHKIIUU, KX CBOMCTBA U IPapUKH

3.4 Hcnonp3oBanue rpagukoB QYHKIUN AJ1s1 pelIeHHs] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH IS MCCIENOBAaHUS  TPOLIECCOB U

3.5 3aBUCUMOCTEH, KOTOpbIE BO3ZHUKAIOT NPHU PELICHUH 33134 U3 APYrHX Y4eOHBIX
IPEIMETOB U PEATbHOM KU3HU

4 Hauana matematnuyeckoro aHainusa

4.1 HenpepoiBable QpyHKIIMH. MeTO MHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB

4.2 [TpousBogHast GpyHkiuu. ['eomerprueckuii 1 GU3NIECKHUIA CMBICI TPOU3BOIHOM

43 [TpousBoaHbIe 3JIeMEHTApHBIX (GYHKIHUA. DPOPMYIIBI HAXOXKICHHUS MPOU3BOIHOM

' CYMMBI, TIPOU3BEICHUS M YACTHOTO (DYHKIIUI

[lpumeHeHne MPOU3BOJHOM K HCCIEIOBAHUIO (PYHKIMI HAa MOHOTOHHOCTb H

4.4 sKcTpeMyMbl. HaxoxneHne HauboIbIero 1 HAaMMEHbLIET0 3HaYeHUsT PYHKIUHN Ha
OTpe3Ke
[TpumeHeHne MpON3BOTHOM JIJIsl HAXOKICHHS HAWTYUIIIETO PEIICHHUS B IIPUKIIATHBIX

4.5 3ajavax, Ui OIpENeNIeHUs] CKOPOCTH TMpoliecca, 3aJaHHOro (opMylnoll WiH
rpaduxom

4.6 IlepBooOpasnas. Tabauia nepBooOpa3HBIX

47 WuTerpai, ero reoMeTpuueckuii 1 GU3NIECKUid CMbICI. BbIuncienne naTerpana mo

dbopmyne Hetorona — JleltOHuIa




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
NMPOBEPSIeMOr0 | OCHOBHOI 00pa30BaTe/IbHOI MPOrpPaMMbI CpPeIHEro 001Iero
TpeOoOBaHUSA o0pa3oBaHus

Bnanenue mertomaMu J0Ka3aTelbCTB, aJTOPUTMAMM pEILICHUS 3a]ady;
yMeHue (GOpMyIHUpOBaTh M ONEPUPOBATH MOHITUSIMH: OIpeAesieHue,
aKkcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; MPUMEHSTh UX; yMEHHUE (OPMYIUPOBATH
o0paTHOE U IPOTHBOIIOJIOKHOE YTBEPXKAECHHE, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ] MaTeMaTHUYeCKOW WHAYKIIUU;
MPOBOAMTH JIOKa3aTeJIbHBIE PACCYXKICHUS MpU pPELIEHUH 3ajad,
1 OLICHHMBATh  JIOTUYECKYIO  IPaBWJIBHOCTb  PACCYXICHUN; yMEHue
OTepUPOBATH TOHSATHUSMH: MHOXXECTBO, TMOJMHOXECTBO, OTEpPAIMH HaJ
MHOXECTBAMU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
anmapar JJis OUCaHUsl PeabHBIX MPOLIECCOB U SIBIICHUN U MPHU PELICHUN
3a/a4, B TOM 4YHCIE W3 JPYyruX Yy4eOHBIX TMPEAMETOB; YMEHHE
OTIepUpPOBaATh MOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIUCHIBaTh Tpadbl pa3IHuHBIMU

CHOC06aMI/I; HUCIIOJIB30BATh Fpa(i)LI IIpyu pCUHICHHUU 3a1a4

YMeHue onepupoBaTh MOHATHUAMU: HATypajdbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENeHb C LeJIbIM MT0Ka3aTejaeM, KOpeHb HaTypajJbHOU CTENEHHU, CTENEeHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb C  JICHCTBUTEIHHBIM
mokaszaTenieM, JIorapupM  UWCla, CHHYC, KOCHHYC U  TaHIEHC
MIPOM3BOJIBHOIO YHUCIA, OCTAaTOK I0 MOJYJIO, PAalMOHAIBHOE YHUCIIO,
UppALMOHAIEHOE  YHCJIO,  MHOXECTBA  HATypaJbHBIX,  IICJIBIX,
2 pallMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJb30BaTh
NPHU3HAKU JEIMMOCTH, HAMMEHBIIUN OOIIMI JEeTUTEeNlb U HaUMEHBIIee
obmiee KpaTHOE, anroput™ EBKiMa mpu pemeHun 3a1aq; 3HAaKOMCTBO C
pPa3IMYHBIMU ~ TO3ULMOHHBIMU  CHUCTEMaMHM  CYHCIICHUS;  yMEHHUE
BBITIOJHATH BBIYUCIICHHE 3HAUYEHUH U MpPeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHsIMH U Jorapudmamu, mpeoOpa3zoBaHUs APOOHO-PAIMOHATBHBIX

BBIp&)KGHPIIZ; YMCHHUE OIECPHUPOBATH INOHATHUAMM: ITOCJICOOBATCIBHOCTD,




apupmMeTHyecKas Iporpeccus, reoMeTpruuecKkas nporpeccus, 60eCKOHEUHO
yObIBarolasi ~ reoMeTpuYeckas  IpOrpeccus; yMEHUEe  3aJaBaThb
[0CJIe10BATEIbHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (hopMyiI;
YMEHHUE ONEepUpPOBaTh HMOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YKCIIa, MOJYJb M apIyMEHT KOMIUIEKCHOIO yHcia, popma
3aMMcH KOMIUJIEKCHBIX 4MCcel (TeoMeTpuYecKasi, TPUTOHOMETpHYECKas U
anredpandeckas); yMETh IMPOU3BOJIUTH apu(PMETHUSCKHUE JCUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIAMH;, TPUBOJIUTH TPUMEPHI  HCIIOJIb30BaHHSA
KOMIUIEKCHBIX YMCEJl; ONEPUPOBATH MOHATHUAMU: MaTpuua 2x2 m 3x3,

OIMPCACIIUTECIIb MATPUIIBI, I‘GOMeTpI/I‘-ICCKI/If/’I CMBICJI OTIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHSITHSAMU: palMOHAJIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTesbHbIe, CTENEHHBIC, JOrapu(PMUUECKHe, TPUTOHOMETPHUIECKHE
YpaBHEHHS U HEPaBEHCTBA, WX CHUCTEMbl; YMEHHE ONEpPUPOBATH
MOHSITUSIMH: TOXJECTBO, TOKIECTBEHHOE MpPeoOpa3oBaHUe, ypaBHEHHE,
HEPaBeHCTBO, CHCTEMa YpPaBHEHUH U HEPABEHCTB, PaBHOCHILHOCTb
ypaBHEHUH, HEPaBEHCTB W CHUCTEM; YMEHHE pellarb YpaBHEHUS,
HEPaBEHCTBA W CHUCTEMBI C TOMOIIBIO PA3IMYHBIX TPHUEMOB; pEIIaTh
yYpaBHEHHUsI, HEPABEHCTBA W CHUCTEMBbl C TApaMETPOM; MPUMEHSTH
yYpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsi PEIICHUS MATEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKU M PeabHOM JKU3HU

YMeHue onepupoBaTh MOHATHIMH: (QYHKIHS, YETHOCTH (YHKIIHH,
NEPUOIMYHOCTD (DYHKLIMHU, OTPAaHMYECHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIHMH, SKCTpeMyM (DYHKIIMK, HAHOOJbIIee M HAUMEHbIIIEe 3HAUCHUS
(GYHKIIMY Ha MPOMEXKYTKE, HelIpepbIBHAS ()YHKIINS, aCHMIITOTHI rpaduka
GyHKIMY, TIepBast U BTOpas NPOU3BOHAS (DYHKIUH, TEOMETPHUECKUI U
(U3UYECKUN CMBICT TIPOU3BOJHOM, TIepBOOOpa3Has, OMpeaeAEHHBIN
WHTErpaj, yMEHUE HAXOJHWTh aCHMITOTHI Tpaduka (YyHKIIMU; yMEHHE
BBIUUCIISITh  NPOU3BOJHBIC CYMMBI, TIPOHM3BEIEHUS, YaCTHOTO W
KOMIIO3UIIMN (YHKIMHA, HAXOAUTh YpaBHEHHME KacaTeabHOW K rpaduxy
(GYHKIIMM;, YMEHUE HAXOJWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUM;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO MJIsi HCCIeIOBaHMUA (DYHKIIMH,
HaXOJWUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIHUH;, CTPOUTH
rpadyKy MHOTOUYJICHOB C HCIIOJIb30BAHHEM arllapara MaTeMaTHYeCKOro
aHa/M3a; TPUMEHATH TMPOHW3BOAHYIO IS HAXOXKACHHS HAWIYYIIETO
pelleHrs B TPUKIAJAHBIX, B TOM YHUCJE COLMATHHO-DKOHOMUYECKUX U

bu3znuecKkux 3a7adax; HaXOAUTh IIOMIAAN U 00BEMBI PUTYp C TOMOIIBIO




HUHTCrpajia; MPpUBOJUTH MPUMEPBI MATCMATUYCCKOTO MOJCIUPOBAHUA C

noMouibio 1uddepeHnaibHbIX YpaBHEHUN

YMeHue omnepupoBaTh TOHATHUAMH: Tpaduk GyHKIUH, OOpaTHAs
byHKIMs, KOoMIo3uuuss (GyHKUUN, JuHEHHas (QYHKUMS, KBaJpaTHYHas
byHKIMS, parroHaIbHast byHKIuA, CTETICHHAS byHKIHS,
TPUTOHOMETpHYECKHE  (YHKIWH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
¢GbyHKIMY, TOKa3zaTenbHass M Jorapudmudeckas (QyHKIMH; yMEHHE
CTPOUTH TI'paUKKU HM3YYEHHBIX (DYHKIUH, BBITOIHATH MpPeoOpa3zoBaHU
rpaduKoB (QYHKIUH, UCTIOIB30BATH TPAPHUKH ISl H3YUESHHUS POIIECCOB U
3aBUCUMOCTEH, MPHU PEUICHUU 3aJad U3 APYrHX Y4eOHBIX MPEeIMETOB U
3aJa4 U3 peajbHOM JKU3HU; BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M rpaduKu QyHKIMN 1715 peleHHs
YpaBHEHMH, HEPABEHCTB M 3aJady C [apaMeTpaMy; H300pakaTb Ha
KOOP/AMHATHOH IJIOCKOCTH MHOXKECTBA PELLICHUI YpaBHEHUI, HEpaBEHCTB

U UX CUCTEM

YMeHHue pemath TEKCTOBBIE 33/aud pPa3HbIX THMOB (B TOM 4HCIE Ha
MPOLIEHTHI, I0JIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3aJa4i U3 00JIacTH yNpaBJIeHUs! JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTABIIATH BBIPAKCHHUS, YpPAaBHEHUs, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCJIOBHMIO 3a1a4d, MCCICNOBATh IIOJYYEHHOEC PEUICHHE U
OLIEHUBATh TMPaBAONOJOOHOCTh PE3YyJIbTATOB, YMEHHE MOJIEIUPOBATH
peasbHble CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTABIISATH BBIPAXKCHUS,
YPaBHCHHUS, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3a1adyH,
UCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MHCIOJIB30BAHMEM ammapara

anredpbl, UHTEPIIPETUPOBATH MMOJYYECHHBIN pe3ylbTaT

YMeHue onepupoBath MOHATUSAMU: cpefHee apudmeTuyeckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYeHHS, pa3Max, TUCIEPCUsl, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE U3BJIEKaTh, UHTEPIPETUPOBAThH
nH(popMaIIo, MPeACTaBICHHYIO B TA0JIHIIAX, HA TUarpaMmax, rpadukax,
OTpa’karolllyl0 CBOWCTBA PEAJIbHBIX MPOLIECCOB U ABJICHUMN; IPEICTABIATD
MHPOPMALIMIO C TOMOIIBIO Ta0NWIl W JAWarpaMM; HCCIEA0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCJIE C MPUMEHEHHEM TpadUuecKux
METOIOB U AJIEKTPOHHBIX CPEJICTB; Ipa)MueCKU UCCIIEA0BATh COBMECTHBIE
HAOJIOZACHUS C TIOMOINBIO JUarpaMM pacCeMBaHUs M JIMHEHHOMN

perpeccuu




YMeHHe OonepupoBaTh IMOHATUSAMM: CIYYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIIy4aHOTO COOBITHS; yYMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUYeCKUX METO/OB; MPUMEHSThH
(bopMyIibl CIOXKEHUS M YMHOKEHHUSI BEpOATHOCTEH, (OpMyIly IOIHOMN
BEpOSITHOCTH, hopmyity bepryiin, koMOMHATOpHBIE (GaKThl U (HOPMYJIBI,
OLICHHMBAaTh BEPOSTHOCTHU pEAJbHBIX COOBITHI; yMEHHE OIepUupOBaTh
MOHATUSIMM: CllydyallHas BEJIMYMHA, pacCHpeleeHHe BEPOSITHOCTEM,
MaTEeMaTHYECKOe OXKUAAHME, AMCIEPCUs U CTAHJAPTHOE OTKIOHEHHE
CllyyailHOM ~BeNWYWHBI, (YHKIMU PpACIpENeNieHUs] H  IUIOTHOCTH
PaBHOMEpPHOI0, II0Ka3aTE€JbHOTO W HOPMAJbHOIO pAaclpeaesICHUN;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX paCHpeNeIeHUN IS
peleHust 3ajay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBLIMX 4YHCET,
METO/bl BBIOOPOYHBIX MCCIIEIOBAHMN; YMEHHE INPHUBOJUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX M OOIIECTBEHHBIX
SBJIICHUSX; YMEHHE ONEPUPOBATH MOHATUAMU: COUETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWH, YHUCIIO TEePeCTaHOBOK; OmHOM HpioTOHA; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (PAKTHI M paCCyKACHHUS sl pEIIeHU 33124,
OLIEHHBATh BEPOSITHOCTH  peabHbIX COOBITHIA; COCTaBJIISATh

BEPOSTHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTb IOHATHAMH: TOYKa, IIpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIja, IUIOCKUM Yroi,
JBYTPAaHHBI yroJI, TPEXTPaHHBIM Yroj, CKpELIUMBAIOIIHUECS MpsAMBbIE,
[apajuIeIbHOCTh U INEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy NPSAMBIMHU, YIOJl MEXAY IPSIMOM MU IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEKIY IUIOCKOCTSIMHU; YMEHHE HCIIOJIb30BATh IIPU
peleHNH 3a7jay U3ydeHHbIe (aKThl U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMaTUYECKHE MOJENH C IIOMOINBIO T'€OMETPUYECKHUX IOHATHH H

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIATL (QUTYPBI, 00BEM (uUrypsl,
MHOTOT'PaHHHK, PAaBWIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuieienumnen, Mpu3Ma, NUpaMuaa, (Gurypa U TMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTU TMHUPAMHUIBI, NPHU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,

MpAMOYT'OJIBHOI'O IapauICJICHUIICAad, NHUPpaMUAbI, IIPU3MbI, HOWJIHWHAPA,




KOHYyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHUsI KOHYyca M IMJIMHJpA,
napajuleJbHble OCH WJIM OCHOBaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasics cepsl, MWIMHIPA, KOHYCA; yYMEHHE CTPOWUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAHHHUKH, QUTYPbl U HOBEPXHOCTH
BPAIICHUs, UX CEYCHUS, B TOM YHCJIE C TOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (PHUTYP, CAMOCTOATEIBHO
(bopMynHpoBaTH ONpeAETICHU U3y4aeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI
O CBOICTBax W NMpH3HAKaX IeOMETPUUECKUX (Uryp, 000CHOBBIBATH HIIU
OlpoBepraThb HX; YMEHHME MPOBOJIUTH KiIacCUPUKALMIO (GUTYp TIO
pa3NUYHBIM TIPU3HAKaM, BBINOJHATH HEOOXOIMMBIE OMOIHUTEIbHbIC

MIOCTPOEHUS
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YMeHue onepupoBaTh HOHATHSAMM: JBM)KEHHE B IPOCTPAHCTBE,
napauleJIbHBIA MEPEHOC, CHMMETpPHUSI Ha TUIOCKOCTH M B NIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TMOA00US, TOM00HBIE (HUTYpHI; yMEHHE
pacrio3HaBaTh paBHBbIC U MOJOOHBIE (UTYPBI, B TOM YHCJIE B NPHPOAE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BAaTh I'€OMETPHUUECKHE OTHOIICHUS
MIPY PEIICHUH 3a/1a4; HAXOJUTh T€OMETPUIECCKHE BETMUMHBI (IUTHHA, yroJ,
iona b, 00bEM) MpU pEeUICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U
U3 peaJbHON XHU3HH;, YMEHHE BBIYHCISATH T€OMETPUYCCKHE BEINYHHEI
(MHa, yroi, IUIOmAAb, 0O0BEM, IUIOMIAIb MOBEPXHOCTH), HCHOJIB3Ys
U3ydeHHbIE (POPMYNBI U METOABI, B TOM YHCIIE: IUIOIMAAb MOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCA, IMIMHApPA, IUIoMmaab chepbl, 00bEM Kyoa,
OPSIMOYTOJIBHOTO Mapajliesenunena, OUpaMUAbl, IMPU3MBL, IMIMHIpA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOIICHUEC 00BEMOB HO,Z[O6HLIX (I)I/Il" Yp
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YMeHue onepupoBaTh NOHATUAMU: IPAMOYTOJIbHAS CUCTEMA KOOPJAUHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPAHMHATBHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, Pa3lokKeHHE BEKTopa Mo Oasucy,
CKAJIPHOE MPOMU3BEACHUE, BEKTOPHOE IIPOU3BEICHUE, YrOJl MEXKIY
BEKTOPAMH; YMEHHE MCIIO0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOA
JUISL pelleHHs TeOMETPUYECKMX 3ajad M 3a7ad JApYyrux y4eOHbIX

MpEIMETOB

13

VYmMmenue BBI6I/IpaTB HOI[XOI[SIH_[I/II;'I MCTOoA OJid pPCIICHHA 3adayu,
IMNOHUMAHHUEC 3HAYUMOCTH MATCMATHKU B H3YYCHUU IMPUPOIHBIX U
O6H_ICCTBCHHBIX nmponeccoB " HBHCHHﬁ; YMCHHUE  PACIIO3HABATH

MMPOABJICHUC 3dKOHOB MAaTEMATHKHU B HCKYCCTBC, YMCHUC IIPUBOAUTH




IpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUA POCCUHCKOM M  MHUPOBOU

MaTeMaTU4eCKOMn HAaYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

1.1 HarypanbHbie u niensie uncia. [lpu3Haky AeTMMOCTH LENbIX YHCET

12 Panmonanbupie uyncna. OOBIKHOBEHHBIE M JECATUYHBIC JAPOOM, TPOLEHTHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmeTnuecKuii KOpeHb HaTYpalIbHOU CTeneHu. JleiicTBus ¢ apupMeTHIECKUMHU
. KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenenb ¢ wnenbiM mnokazareneM. CTelneHb C palMOHAIBHBIM ITOKa3aTelieM.
. CBolicTBa CTENIEHU

15 CuHyc, KOCHMHYC M TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4Hcia. ApudMeTHYeckne omnepanud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmk€éHHbIE BBIYMCICHHUS, TNpaBHJIA OKPYIJICHUs, NPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCICHUI

1.8 [TpeoOpa3oBanue BHIpAKSHHUIA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1pOOHO-pallOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 [enbie 1 1poOHO-palMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpAaBEHCTBA

2.7 [Toka3arenbHble U JJorapupMuyecKre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCcTEeMBbI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuna cucTeMbl THHEHHBIX ypaBHEeHHN. OnpenenTenh MaTPUIbI
3 ®OyHkmu U rpaduku




®Oynkust, crnocodsl 3aaanus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHo oOpatHble

3 ¢ynkuuu. YétHble 1 Heu€THBIe pyHKuMU. [leproanueckue GpyHKIMH
OOnacTb ompeneneHus: U MHOXECTBO 3HadeHuWM ¢(yHkuuu. Hymun Qynkuumm.
3.2 [TpomeXyTkH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HaunOosnbiiee M HauMeHbIlee 3Hau€HUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKIHUS C HATypajJbHBIM M LEJNbIM MokazaTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
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bazoBblii 1 yriny0onéuneiii ypoau. Anumos 111. A., Konsirun FO. M., TkauéBa
M. B. u np.
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[Tpunoxenue 1.

KonTponbsHbie paboThl

BapwaHr |

. HafiTh of6nacts onpefeienns PyHKILHH

y=Y14-x7,

HaobpasuTe ackua rpadhuka QyHKIHH y = X °.

1) BeIACHHTE, HA KAKHX IpOMEXRVTEAX QVHEUMA yORIBAET,
2) CpaBHHTE YHCJIA:

-5
[%] ul; (3,2)° u(34J2)5.

Pemuth YPpaBHEHHE!

1) V1-x=3; 2) Vx+2=43-x; 3) Vi-x=x+1;

4) J2x+5-Jx+6=1
Hajitn dvHroHio, o6paTHYIO K QYHKIMK
y=(x-8)y",
YKa3aThk e obMacTs OnpegeeHNA W MHOMECTEO 3HAYEHHH,
PemuTh HEPABEHCTRO X + 8 > x + 2.

Bapuant Il

. Haittu obnacts onpegenenns PyYHKIHK

1
y=(x*-9) 9,

MaobpasuTe acku3 rpadura QyHKIME y = x5,
1) BrIACHHTL, HA KAKHX NPOMEeXYTHEAX QVHKUHA BO3PACTAET.
2) CpaBHHTE 4MCIA:

1 ~f 1 -6

(4,2y% u 1; (—J " [—,_] .

3 VE

PelluTh YpapHeHHE:

1) Yx-2=4; 2) Vo-x=+Vx-2; 3) Vx+1=1-x;

4) J3x+1-Jx+8=1
Haiitn dyvuxouio, obparayn K GyHEOHYT
y=2(x+6)7,
VEKAZATE €8 0DJACTE onpejelleHHA W MHOMeCTBO JHAMEHHH,
PemnTh HEPAaBEHCTBO v X -8 <x-5.



Neo2

x—y=4,
a¥T¥ = 25.

x+y=-2,
679 = 36.

g4

2) 9°-7-3*-18=0.

BapwuaHT |
1. Pemuts ypasHeHHE:
1 2-3x
1)(5) = 25; 2) 4% + 27— 20 = 0.
2, PemnTh HepaBeHCTBO [E’ ] > 1%+
3. PemnTes cHcTeMYy ypaBHeHMI {
4. Pemuts HepaBeHCTBO:
x 1
1) (V5)* 8< 1; 2) [ 2 .
) (VB)fe o ) [13 21
5. Pemnth ypaBHenue 754! + 3. 7% =250 4 3. 2%,
Bapuanrt If
1. PewnTs ypaBHeHHe:
1) 0,12x-3=10;
X
2. PemuTrs HepaBeHCTBO [ 1%] < %
o
3. PewruTs cHcremy ypaBHeHHN {
4. PemnuTs HepaBeHCTBO:
1) (¥3)=+6> L, 2) [13} < 1.
9 T
a.

PewmiuTh ypasnenune 3% + 3*=5.2+4 - 17 .

2%,



Ne3

Bapwanr |

. BrranocanTs:

1) log, 16; 2) 51+ lows3, 3) log; 135 - log, 20 + 2 log, 6.
k3

B ool cHCTEME HOODAWHAT CXEMATHYMECKH NOCTPOHTH IpadHKH

¢ynnnnﬁy=log_,xuy=(%] .
4

CpapHHTE wHcna log, 3 " ]oglﬂﬁ.
2 2

Pemmute ypasnenne log;(2x — 1) = 2,

PeIOKTE HepapeHcTRO lmgl{x = 05)= 1.
a

.

Pemnts ypasaenne logylx — 2) + log,x = 3.
Pemnte ypapuenue log, x + lugJE x =14,
Pewnrs vepasencreo logh x — 2log, x = 3,

BapwanTt Il

. Briuwcanth:

Zlog, T
1) 1ug;.$; 2) [%] 3. 3) log,56 + 2log,12 — log, 63,
B oauoil cHereMe HOODAMHAT CXEMATHYECKH NMOCTROHTE PRadHEH
hyvaroull ¥ = log,x u y = 4.

CpasuuTe wHeTA ]-::Ji;ﬂl,_-,ll2 ulogg g 1%.

Pemntes ypapuenue log,(2x + 3) = 3.
Pewnte sepaseHceTeo log,(x — 3) = 2,

7.

Penrnte ypasuenne log,(x - 8) + log,x = 2.
Pemure ypasnenue log z x + logg x = 10.
PelluTE HepaABEHCTEN lcrgﬁ x—3log, x = 4.



Ne4

BapunaHt |

Pemnres ypaBHeHUe:

1) V2cosx-1=0; 2)3tg2x+J§=O.

HaiiTu peniesue ypaBHeﬁua sin% = —% Ha oTpeske [0; 3r].
PeminTs ypaBHeHue:

1) 3cosx — cos?x = 0;

2) 6sin?x —sinx = 1; 3) 4sinx + 5cosx = 4;

4) sin*x + cos'x = cos?2x + %

Bapuanrt Il

PemuThr ypaBHeHHeE:
1) V2sinx-1=0; 2) tgg—\/E:O.

Ha orpeske [0; 4n].

HaiiTu penieHue ypaBHEHHUSA COS

Do =

X
2
Pemuts ypaBHeHHe:
1) sin?x — sinx = 0;

2) 10cos?x + 3cosx = 1; 3) 5sinx + cosx = 5;

4) sin*x + cos*x = sin?2x - %
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