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HOACHUTEJBHASA 3AIIMCKA

VY4eOHsblii Kypc «Anrebpa W Havajla MaTEMATHUYECKOTO aHAIM3a» SIBISICTCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro ooiiero odopazoBaHus,
MOCKOJIbKY, C OZHOW CTOpPOHBI, OH OOeCleYyrMBaeT MHCTPYMEHTaJIbHYI0 0a3y s
U3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOil CTOPOHBI, (hopMUpyeT
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0Y4YaIoIIMXCs Ha YPOBHE, HEOOXOUMOM
JUIL OCBOEHUSI UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca O0OydYaromiuecsi OBJIaJI€BAIOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (QOpMyJIHpyeT CBOHU
JOCTHXKEHHUS B MaTeMaTH4ecKoi opme.

VY4eOHbpIli Kypc anreOpbpl U Hauad MaTEMaTHYECKOrO aHalu3a 3aKJaJbIBacT
OCHOBY JJii YCIIEHIIHOT'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MIOHMMaHUSI OCHOBHBIX TEHJCHIINI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJb30BaTh UX JJIs JajbHEWIIEro obpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi OBlajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTEeMaTHYeCKOro aHalu3a pa3BUBACT
yMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKa3bIBATh
YTBEPXKICHUSA C MOMOIIBI0O MHAYKIMUA M PacCyXaaThb AETyKTUBHO, UCIOIb30BATh
00001lIeHHEe W KOHKPETH3alHI0, a0CTparupoBaHUE M aHAJOrUI0, (OPMHUPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIIJICHUE.

B xoxe usyuenusi yueOHOro Kypca «Ainredpa ¥ Havalla MaTeMaTH4YECKOTO
aHaM3a» 00ydJaroIiuecs: MONY4Yar0oT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHYECKUX MOJIENEeH pealbHbIX CUTYaIluH,
MHTEPIpPETAallid  TOJNYYCHHBIX  pEeIIeHWH, 3HAKOMSITCI C  I[pHMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

Y4eOHblii Kypc 00JIajaeT 3HAYUTEIHHBIM BOCHHUTATEIHHBIM IMOTEHIIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbIl Marepuain, CHoCcOOCTBYIOIIMMA
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 crenuduky ydeOHOM
JESITeNbHOCTH, TpeOyIoUlell MPOJOIKUTENbHONM  KOHIICHTPAlMd  BHHUMAaHUA,
CaMOCTOSITEIHOCTH, AaKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaM3a JEKUT ACSITeTbHOCTHBIN MPUHITUI 00yUYEHHUS.

B crpykType yueOHOro kypca «Anredbpa M Hauyajga MaTeMaTHYECKOTO
aHaIKM3a» BBIJICTICHBI CIENYIOUIME COAEpKATEIbHO-METOUYECKUe TuHUn: «Yucna
U BBIUUCICHUS», «DYHKIIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauana



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTMKa». Bce OCHOBHBIE
COJIEP)KATEIBHO-METOANYCCKHE JIMHUA W3YYaloTCS Ha TPOTSDKCHWU JABYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYT Opyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TE€MaMHU M pasnenamu. JlaHHbBIN
yu4eOHBIH KypC SIBISETCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cebe
collep)kKaHNEe HECKOJIbKUX MaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
noruka u gpyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIe0BaTeIbHO popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIlUH, IPUMEHSATh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHUH Y4eOHOTO Kypca, JJIs
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITMPOBAHHON MAaTeMaTUYECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenpbHO-MeTOMMYEeCKass TUHUS «Uucia W BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpennero o0iiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OPMHPOBAHWUIO  HABBHIKOB
PaIMOHAIIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CeOS MCIOJIb30BAaHUE PA3IUMYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIMKEHHBIC
BBIUMCIICHHS, OIEHMBATh YHUCIIOBBIC BBIPAKCHHSA, padOTaTh C MAaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbBIE OOYyYarolmMMCS MHOXKECTBA HATypajlbHBIX, IIEIbIX,
pallMOHAIBHBIX U JICUCTBUTENBHBIX  YUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM w©3 3TUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My CIenupUIecKue 3aJaud M OIepaluu: JelIeHHe HaIelo,
ONEPUpPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIEJBIX YHCEN, OCOObIe CBOWCTBA
PaIMOHANIBHBIX M UPPAIMOHATIBHBIX YKCEN, apU(PMETHIECKUE OMEepaIiu, a TaKkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocieqoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMU WX TPUMEHEHUS ISl PEIICHUs] Pa3iIMYHbIX 3ajad
dopmMupyeTcsi mpeACTaBlIeHNE O €IUHCTBE MATEMAaTUKU KaK HayKHd W €€ pOJiH B
NOCTPOCHUU MOJIENEH peaTbHOTO MHpa, IIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKPETH3aIIHsI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaTM3yeTCs Ha TPOTSHKCHUU BCETO
OoOy4eHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydalolIuecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
palMOHANTBHBIX, HPPAIMOHAIBHBIX, TIOKAa3aTENbHBIX, JOTapUPMHUECKUX U
TPUTOHOMETPUYECKUX YPaBHCHUM, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
colepkammx mapamerpel. [lodydeHHBIE yMEHHS IIHMPOKO HCHOIB3YIOTCS MPHU



UCCIIEZIOBaHUN (PYHKITMI C TOMOIIBIO MPOU3BOIHON, MPU PEIICHUN TPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HaXOXKJACHUE HAOOIBIINX U HAUMEHBIITNX 3HAYCHUH ()yHKIUU.
JlanHasi comepkarenbHas JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUpPOBAHHE YMEHUMN
BBIMIONHATh  pacuéTel 1o  (GopMmynaMm, TpeoOpa3oBaHUS  palMOHATIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUH, a TaK)Ke BBIPAXKCHHH,
coJepKallluX CTelneHu U Jorapupmel. braronaps uzydeHHio anreOpandeckoro
MaTepualia TPOUCXOIUT  JalbHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0YyYarommxcs, (POPMHUPYIOTCS HABBIKU JETyKTHBHBIX
paccyxaeHuid, paboTl ¢  CHMBOJBHBIMH  (QopMamMH,  TPEACTaBICHUSA
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEH B BUJE PABEHCTB U HEPAaBEHCTB. Ajredpa
npennaraet S(QEKTUBHBIE WHCTPYMEHTHI JJIS PEHICHUS TPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJSTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxxarenbHo-MeToAuYeckass JuUHUA «DyHKUMH H  TpaduKu» TECHO
HepervieTaeTcs ¢ APYTMMU JUHUSAMH y4eOHOro Kypca, MOCKOJNbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTENbHOCTh N3YUEHUSI MaTepuaia. M3yueHue CTerneHHou,
NOKa3aTeNbHOH, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX QYHKIUN, UX CBOMCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM TSl pEIICHHs 3a/1a4 U3 JAPYTrUX y4eOHBIX
IPEIMETOB U PEaTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEeMAaTUYECKUM aHAIU30M,
TaK U C pEIICHWEM ypaBHEHUN M HepaBeHCTB. [Ipum 3ToM OombIioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (GOpMylIaMu 3aBUCHUMOCTH MEXKIY
pPa3IUYHBIMM BETUYMHAMH, KCCIEIOBATh TOJYyUYCHHbIE (QYHKIIMU, CTPOUTH UX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JTMHUU HAlIEJICH HAa Pa3BUTUE YMEHUU
¥ HABBIKOB, MO3BOJISIONIMX BBIpAXaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMU B
paziuuHor dopme: aHATUTHYECKOM, Tpadudeckord U cioBecHo. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALIUH, UCITOJIb30BAHUIO AHAJIOTU.

CopepxxarenbHasi nuHusa «Hauana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTHMYeCKUX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYaIOIMMCS, TaK KaK y HUX MOSIBISAETCS BO3MOXXHOCTh CTPOWTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHMsI TpolieccoB. JlaHHas cojepkarenbHas JIMHUA OTKPHIBA€T HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUS MaTEeMaTHUYEeCKUX MOJEJEH pealbHbIX CUTYallUH,
MO3BOJISIET HAXOAWTh HaWIydylllee pelIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHaiM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHUN pPACTIO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecss y3HaKT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTUYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEeMaTUKM KaK HAyKd CJEeNyeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHHS
00yJaroIIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTHYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXK/IbIM M3 Pa3/eoB MPOrpaMMBbI, ITOCKOJIBKY BECh MaTepra
y4e0HOTO Kypca IMPOKO HCIOJB3YeTCs IS PEIICHHS NPUKIaAHBIX 3amad. [lpu
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlesitenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TPUKIAIHBIX 3a7a49
OpTaHMU3yeTCs B IpoIlecce M3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hadyasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaaHbIX 3a4a4 U3 Pa3IMYHbIX OTpaciel 3HAaHUU U PEaNIbHOM KU3HU.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTJICHHUs, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHHM.

Crenenp ¢ uenbiM mnokaszareneM. buHoMm Hsrorona. Hcenonbe3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHUs] 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOrOWwIEHbl OT OJHOW NEPEMEHHOMW. JleleHne MHOrodsjgeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UeIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
VPPalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybL. ITpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpenaenurens MaTpulbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHs, IPUMEHEHUE OIPENEIUTENS I pPEeUICHUs
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl U HepaBeHCTB. [IpuMeHeHHe ypaBHEHHII M HEPAaBEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkimu. DieMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTHM (DYHKIMU. MakCUMyMbl U MHUHHUMYMBI
dbynkiuu. Hanbomnpiee u HauMeHblee 3HaueHus: QyHKIIMA Ha IPOMEXKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiictBa W rpaduk KOpHS N-OM CTENeHH Kak (YHKIUA OOpaTHOU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 7151 pellICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMEHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOIO0 aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudpmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIMAIBHBINA POCT. Uucno e. @opmyna Cla0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (QYHKIMUA HEMPEPBIBHBIX HAa OTpe3ke. Meroj
VMHTEPBAJIOB JUIl PEUICHHWs HEpPaBEHCTB. lIpMMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKU U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHbIE  dIEMEHTapHBIX  (YHKITHIA. [IponusBogHass  CyMMBlI,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSl PEAJbHBIX IPOLIECCOB W SIBJICHUW, MPU PELUICHUU 3adad M3 JIPYyTrUX
y4€OHBIX MPEAMETOB.

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

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obnmi aemutens (mamee — HOJl) m HamMensbimee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpandeckass U TPUTOHOMETpUYECKas (POpPMBbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIs PelIeHNs (PU3NYECKUX U T€OMETPUUECKUX 3a]au.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPpAlMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapUPMUISCKUX YPAaBHCHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEMaTUYECKUX 3a/ad M 3ajlad W3 Pa3u4HbIX 00JacTe HayKH U peaibHOM
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHKUUM U rpaduku

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

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

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeneHnre MPOU3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkzaenue  HauOonbIIero WM HAUMEHBLIErO0  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no ¢popmyne Hetotona-Jleitonuna.

[IpumeHeHnue uHTErpana A HAXOXKAEHUS IUIOWIAJEH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUAMH U Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4ECKOM IIKOJIBI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHHM B JPYrUX HAyKaxX, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO MOBEIECHMS, CBSI3AHHOI'O C MPAKTHYECKHUM
IPUMEHEHUEM JIOCTH)KECHUN HAyKH UM JEATEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpECcax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (pu3ndecKass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pasnmuyHbiM  chepam  TPOPECCHOHATILHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymiedt mnpodeccud W pealu3oBBIBATH COOCTBEHHBIE JKM3HECHHBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0o0Opa30BaHUI0 Ha TPOTSHKEHWHM BCEH JKM3HM, TOTOBHOCTH K AKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TTOHUMAHHUE BIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HaHUE III00AIBHOrO XapaKTepa dKOJIOTHYSCKUX MPoOIIeM, OpUCHTAITUS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeI0BEYECKOW eATEIbHOCTH, JTaloB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEACTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XapAaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBATH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, MAHHBIX, HAOMIOJCHUSIX W YTBEPXKICHUSX, MpejaraTb KpUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOh30BaTh BOMPOCHl KaK HCCIICNOBATEILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IMIPOIECCa, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTH WH(OpPMAIUK, JaHHBIX, HEOOXOAMMBIX NJII OTBETa Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh WH(POPMAIIMIO, TPEJICTABIATh €€ B Pa3IMYHBIX (OpMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBUSMU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUA IO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/i€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKIA€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUs, COIIOCTABIATh CBOM CYXKACHUA C CYXICHUAMU JPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuM€ W CXOACTBO MO3UIMUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEI0BaHNUs,
POEKTa, CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH IJIaH, AJITOPUTM PEIICHHs 3a7a4d, BEIOMPATh CIIOCOO pEelIeHus C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJAJ€Th  HABBIKAMM  TIO3HABATEIhHOM  peQuIeKCMU Kak  OCO3HAHHS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh PUUUHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHIYaJIbHOU
paboThl mMpU pelmeHur Y4eOHBIX 3aja4y, MPUHUMATh Ie1b COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U Ppe3yabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMBI» H HHBIE), BBIIOIHATH CBOK 4YacTh pabOThl U
KOOPJMHUPOBATh CBOW JCHCTBUSI C JPYrMMHM 4YJ€HAMHU KOMaHbl, OLICHUBATH
KauyecTBO CBOEro BKJIa/Ja B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMHCS TOJYYUT CIECIYIOIINE
peAMETHBIE PE3yNbTaThl MO OTAEIBHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuoanyeckas JIpoOb, MPOLEHTHI, HPPAUMOHATBHOE YHCJIO, MHOXKECTBA
palMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YHUCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHMUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJTHO OMNEPHUPOBATh TMOHATHEM: CTENEHb C IEJbIM I0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOASIIYI0 (JOPMY 3aIUCH JEHCTBUTEIBHBIX YHUCEN JUISl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOOJ/IHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIILHBIM ITOKa3aTeleM;

CBOOOHO OINEpPUPOBATh MOHATHSAMHU: JIOrapudM UHcCIa, JECITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSMH: APKCUHYC, aPKKOCUHYC W apKTAaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUS PAlUOHAIBHBIX M JIpPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C IeNbIMU KO3(p(UIMEHTaMH, KOPHU MHOTOYJI€HA, NPUMEHSThH
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL peLIeHUs 3a]a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENh MaTpulbl 2 X 2 W €ro TEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OINpPEAEHUTENs 2 X 2 JUId BBIUYMACICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPEAEIUTENN JJI PEHIEHUs CUCTEMBl JIMHEHHBIX YPaBHEHUH,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJIHATH MPE00PA30BAHMS YUCITOBBIX BHIPAXKEHHM, COAEpKALUX CTETIEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCIIOJIb30BATh CBOWCTBA norapupmoB In: npeoOpa3zoBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHAJIbHBIE, IOKa3aTelIbHbIE U
norapu(MUYECKue ypaBHEHUS, HAXOAUTh UX PEUICHUSI C IIOMOIBIO PABHOCHIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIE TPUT'OHOMETpUYIECKUE (POPMYIIBI A TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHU;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HEoOXoauMmble  (QOpPMYyabl JJII  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara anreopsbl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKITHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIMIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEIECHUS U MHOMXKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (DyHKIUH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBbl (YHKIMHM, HAuOOJbIIEEe W HAUMEHbIIEe 3HaueHHe (QYHKIUU Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMHU: CTENEHHAs! (PYHKIHMS C HATypajJbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM C HATypajdbHBIM M IIENBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBaTh TOHATHUSAMU: JUHEHHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: IOKa3aTellbHAas U JorapupmMuyeckas
GyHKIIMM, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA IS PEIICHUS
YPaBHEHW;

CBOOOMIHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB M PeajbHOU
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATH MOHATHUAMHU: apuMeThdeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJIBLHBIN pOCT, (hOpMyJsia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSMHU: TTOCJIEIOBATEIILHOCTh, CITIOCOOBI 3aaHus
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAaHMYEHHBIE IOCIEN0BATEIBbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TOHATUSAMH: HENPEphIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIIMS, HENPEPhIBHAS Ha OTPE3KE,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHITUSMH: TiepBasi M BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (DYHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUHA;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJIHO  ONEpUPOBATh  MOHSATHUAMHU: MHOXECTBO, OMEpallMu  HaJ
MHOECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl OMCaHUs PeajbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OINpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy obOyuenuss B 11 kjacce 0Oy4yarOmIMICS TOJYYUT CIEIYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypaJIbHOEC H IEJ0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOIH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBATh
HATypAJIbHBIE YHCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BBHITIONHATH apuMETUUECKHUE OMNEpaIlud C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHANIbHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX pPEHIEHHS C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OIEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
COZleprKaIle MOAYJIM U IapaMeTPHI;

OPUMEHSATH rpauyecKre METOMbI I PELICHUs YPaBHEHUN U HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM almapaTta anreopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO OINEpPUpPOBaTh TMOHATUAMHU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKIMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
IPUKIAIHBIX, B TOM YMCJIE€ COLUAJIbHO-DKOHOMHYECKHMX, 3aJadax, i
OIpeNeNICHUs] CKOPOCTH W YCKOPEHHUs Npolecca, 3aJaHHOr0 (QopMyaol uiu
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMHU: IEPBOOOpa3Has, ONpeaeIEHHBIHN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
unTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIN INIOCKUX (GUTYP U 00BEMBI TEJT C TIOMOIIBIO HHTETPaa;

UMETh TPEACTABICHHE O MAaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha TPUMEPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHorounensl. PalinoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETCHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 0




11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'paduku TpUroHOMEeTpHUUECKUX (PYHKIIUH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 0000IICHNE, CUCTEMATHU3ALIUS 16 5
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne arTa udpoBbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue II/I[3y‘leHI/l$l gﬁ[iionaTeﬂmee
padoThbI padoTsbI pecypenI
1 MHoxecTBO, onepaiuu HajJ MHOKECTBAMH 1
U UX CBOMCTBa
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOT'O 1
anmnaparta JJisl pelieHus 3a1a4
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Parmonanbsubie ynciaa. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEUYHBIC IIEPUOTNICCKUE IPOOH.
MateMaTHYeCKUI TUKTAHT
5 [Tpumenenue npoOeit ¥ NPOIEHTOB ISt 1
peuIeHus: MPUKIAIHBIX 3a/1a4
7 [Tpumenenue qpoOeli U MPOILICHTOB IS 1
pellIeHUs IPUKIIAAHBIX 3a71a4
8 HencTBuTenbHble yncia. PanimoHaasHbIe U 1
HppALMOHAJIbHBIE YHCIIa
9 ApudmeTrueckue omneparuu ¢ 1
JIECTBUTEIIFHBIMH YHCIaMU
10 Moayinb N1eMCTBUTENBHOTO YUCTIA U €T0 1




CBOMCTBa

11

[TpubmxEHHBIC BRIYUCIICHUS, TIPABUIIA
OKpYTJICHMS, TPUKHUJIKA U OLICHKA
pe3yibraTta BelYMCIEHUA. MaTteMaTuiecKui
JUKTaHT

12

OCHOBHEBIE MCTOAbI PCIICHUA LECJIBIX U
IpOoOHO-PALIMOHATBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEILIEHUS LIETBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

14

15

OCHOBHBIE METO/BI PELLIEHUS LENbIX U
IpOOHO-pAlIMOHATIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOrowieHsl OT OJHOW NEPEMEHHOM.
JleneHrne MHOTO4YJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMi KO3 HULIEHTaAMH.
Teopema Buera. CamocTositenpHas paboTa

17

Pemenne cucreM IMHENHBIX YpaBHEHUN

18

Pemenue cucreM JIMHEHHBIX YpaBHEHUM

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUIA.
Onpenenuresib MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €T0 3HAUCHUS

20

Onpenenurenb MaTPUILI 2X2, €T0
reOMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIIEHHUE €0 3HAUCHUS




21

IIpuMmeHeHne onpenennTens 1isl pelIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN

22

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenue npukiaaHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KonTponbHas padora: "PannonaibHble
ypaBHEHUs U HepaBeHCTBA. CrucTeMsl
JIMHENHBIX ypaBHEHHUN"

25

DyHKIUSA, CTIOCOOBI 3a1aHus (DYHKIIUH.
Bsaumno oOpathble pyHkuuu. Komnosunus

byHKIMI

26

27

I'paduk Qyakmum. DnemeHTapHbIC
npeoOpaszoBaHus TpaduKoB QyHKITUN
OO0acTh onpeeNIeHUs] 1 MHOXKECTBO
3HayeHuil pynkuun. Hynn Qynkimm.
[MpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHble 1 HeYETHBIC (PYHKITHH.
[lepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH ()YHKIIHU

29

MaxkcuMyMbl 1 MUHUMYMBI () YHKIIHH.
HanGonpiiee 1 HauMeHbllee 3HAYCHUE
(GyHKLIMU Ha IpoMexyTKe. Tect

30

JIuneiiHasi, KBajpaTH4Has U ApOOHO-
JTUHEWHas QYHKIUH

31

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

32

DIeMEHTapHOE HCCIICIOBAHUE U




MocTpoeHue rpauKoB ATUX (YHKITUH

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

33 Herorona

34 Crenens ¢ 1e7bIM NIOKa3zareneM. bunom
Hprorona
Crenennast GyHKIMS ¢ HATYPAJIBHBIM U

35 1enbpIM TokazateneM. E€ cBoiicTBa u
rpadux

36 Kontponbnas padota: "CreneHHas
¢dbynkuus. E€ cBorictBa u rpaduk"

37 ApupmeTHuecKuil KOpeHb HATypaTbHOU
CTEIIEHU U €r0 CBOMCTBA

38 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTEIEHHU U €ro CBOMCTBA

39 [IpeoOpa3zoBaHus YHCIOBBIX BHIPAKECHUH,
COJIepKalINX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKalIUX CTENIEHU U KOPHU
[IpeoOpa3zoBaHus YKCIOBBIX BHIpAKEHUH,

41 COAEpXKAIIUX CTENIEHU U KOPHH.
MaremaTuyecKuid JUKTAHT
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

43 METObI PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUH

44 WppanmonansHblie ypaBHeHUs. OCHOBHbIE




METObl PEIIEHUS] UPPALIUOHATIBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

45 HPPALMOHANIBHBIX YPaBHEHUMN

46 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU
HPPAIMOHATIBHBIX YpaBHEHUH

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU
HPPALMOHANIBHBIX YPAaBHEHUN
PaBHOCHIIBHBIE IEPEXO/BI B PELICHUU

48 HMPPALMOHAIIBHBIX YPABHEHUM.
MaremaTHu4ecKuid TUKTAHT
CaoiicTBa 1 rpaduk KOpHs N-0ii CTENeHU

49 KakK (QYHKIIMH OOPATHOW CTEIICHH C
HaTypaJIbHbIM IIOKa3aTeJIeM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHN

50 KaK QyHKIIMHA OOpaTHOU CTETICHH C
HaTypaJIbHbIM MIOKa3aTeIeM
Kontponbnas padota: "CBoiicTBa u rpadux

ol KOpHs N-0¥ creneHu. MppannoHanbHble
ypaBHEeHUA"

52 Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U
€€ CBOMCTBA

53 Crenens ¢ pallMOHAJIBHBIM MOKAa3aTeNIeM U
€€ CBOMCTBA

54 Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTeIeM U
€€ CBOMCTBA

55 [TokazaTenpHas GyHKIIMA, €€ CBOWCTBA U

rpaduk




Hcnonws3zoBanue rpaduka GyHKIUU ass

56 . 1
peleHus ypaBHeHUI

57 Hcnonb3oBanue rpaduka GyHKIUU A7 1
peuieHus ypaBHeHM. Tect
Iloka3zarenbHble ypaBHeHUs. OCHOBHBIE

58 METOIBI PEIICHNUS TIOKa3aTeIbHBIX 1
YpaBHEHUH
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHUS IT0KA3aTEIbHBIX 1
ypaBHEHUH
[loxazarenbHble ypaBHEHHUsS. OCHOBHBIE

y

60 METO/Ibl PELICHHUs TOKA3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas pabdota: "[lokazaTenpHas 1
¢ynknus. [lokazarenpHble ypaBHEeHUS"

62 Jlorapudm yucna. CoiicTBa jgorapudpma 1

63 Jlorapugm uucna. CoiicTBa jgorapudpma 1

64 Jlorapudm uncmna. CoiicTBa norapudpma 1

65 JlecsiTUUHBIE U HATYpaJIbHBIE JJOTapUPMBI 1

66 JlecaTU4HbIE U HATypaJbHbIE JIOTapU(PMBI. 1
MareMaTuuecKuil JTUKTaHT

67 [IpeoOpa3oBaHne BHIPAKEHHIA, COACPIKALIIX 1
Jorapu(pmsl

68 [IpeoOpa3oBanue BeIpAXKEHUH, COACPIKALLIUX 1
sorapupMsl

69 [IpeoOpa3zoBaHue BbIpaKEHUMN, COIEPIKAIIIX 1
Jorapu(pmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1




rpaduk

Jlorapudmuueckas QyHKIHsI, €€ CBOHCTBA U

& rpauk

79 Hcnonb3oBanue rpaduka GyHKIUU A7
peleHus ypaBHeHUH

73 Hcnonws3zoBanue rpaduka GyHKIUU A5
peuieHus ypaBHeHui. Tect
Jlorapudpmuueckue ypaBHeHuss. OCHOBHBIE

74 METObI PEIICHUS JIOrapUPMUICCKUX
ypaBHEHUH
Jlorapudmruueckue ypaBHeHUs. OCHOBHBIC

75 METO/IbI PEIICHUS JIOTapUu(HPMUIECKUX
ypaBHEHUH
Jlorapudmudeckue ypaBHeHnus. OCHOBHbBIC

76 METOBI PEIICHUS JIOTapU(HMUIECKUX
YpaBHEHHI

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN
norapu(MUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TTEPEXObI B PELLICHUU
norapu(pMUUECKUX YpaBHEHUI

79 Konrtponbnas padora: "Jlorapupmuueckas
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOT'O apryMeHTa




ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC

83 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuieckas OKpy>KHOCTb,

84 OIIpEAEIIEHUE TPUTOHOMETPUUECKUX 1
(GyHKLUH YUCIOBOTO apryMeHTa
TpuronomeTpuveckast OKpy>KHOCTb,

85 OTIpE/ICIICHUE TPUTOHOMETPUICCKUX 1
¢byHKUIMH yncioBoro aprymenTa. Tect

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1
BBIpaKCHUH

o1 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIpa)KEHU I

92 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1
BBIPAYKECHHUIA.

93 IIpeobpa3oBaHye TPUTOHOMETPUUECKUX 1
BbIpaKCHUI. MaTeMaTu4eCKUi JUKTaHT

94 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1

96 Perienne TpUroHOMETPHUUECKUX YPaBHEHUI 1

97 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH. 1
CamocTtosarenbHas paboTta

99 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1




100

Pemenne TpuroHoMeTpruUECKUX ypaBHEHUI

KonTponbHast pabora:

101 "TpUrOHOMETPUUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS

102 rnocienoBareabHocTeil. Meton
MaTeMaTHIEeCKON MHITYKITUU
MOHOTOHHBIE U OTPaHUYCHHBIE

103 nocienoBarenbHocTU. McTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroIiasi reoMmeTpuieckast
nporpeccust
CymMma 6eckoHEeYHO yObIBaroIei

107 r€OMETPUUECKOU MPOTPECCUH.
MaremaTnuecKuid JUKTAHT

108 JIMHEeWHBIN 1 SKCTIOHEHIIMAIbHBINA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

109 JIMHEHBIN U SKCIIOHEHIMAJIbHBINA POCT.
Yucno e. @opmyra CIOKHBIX IPOIICHTOB

110 Hcnonp3oBanue Nporpeccuu sk peneHus
peanbHbIX 3a/1a4 MPUKIAJHOTO XapaKkTepa

11 Kontposnbnas pabota:
"IlociienoBaTEILHOCTH U IIPOTPECCUU "

112 HenpeprsiBHBIC DYHKIMHM M KX CBOHCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TPpauKOB

byHKIMI




CgoiicTBa yHKIIUN HEMIPEPHIBHBIX HA

114
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTo MHTEpBaJIOB ISl pELICHUS
HEpaBEHCTB.

117 MeTto MHTEpPBaJIOB ISl pELICHUS
HEPABEHCTB

118 MeTton MHTEpBaOB ISl peLICHUS
HEpPaBEHCTB. MaTeMaTUYECKUI TUKTAHT

119 IIpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKIMI 715 penieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENMPEPBIBHBIX
GyHKUUH U1l peleHus 3a1a4

121 [epBast 1 BTopas Npou3BOIHBIC PYHKIIUU

122 Onpenenenne, TeOMETPUIECKUI CMBICIT
MPOU3BOTHOMN

123 Omnpenenenne, PU3NIECKUIA CMBICT
MPOU3BOJTHOMN

124 VYpaBHEHHE KacaTeJIbHOU K TpauKy
byHKIIIN

125 VYpaBHeHHE KacaTeIbHOU K rpaduky
¢bynaxun. Tect

126 [Ipou3BoaHBIE 3TIEMEHTAPHBIX (YHKLIUI

127 [Tpou3BogHBIC PTIEMEHTAPHBIX (DYHKITHI

128 [IpousBoHast CyMMBI, TPOU3BEIECHNUS,

YaCTHOTO ¥ KOMITO3UIMU (yHKIUH




HpOI/ISBOI[Haﬂ CYMMBI, ITIPOU3BCACHNA,

129 . 1
YaCTHOTO U KOMITO3UIMK (YHKIIHH
130 [TpousBogHAs CYyMMBI, TPOU3BEICHUS, 1
YaCTHOTO U KOMITO3UIIMU () YHKIIUH
131 Kontposnbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 0600MIEHNEe, CUCTEMATU3AIIHS 1
3HaHMi: "YpaBHeHus"
133 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTH3aLUs 1
3HaHui: "OyHKIUN"
134 Wtorosas koHTposibHAs paboTa
135 Hrorosas xoHTpoabHas pabora
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3ALIAS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeneHne mpou3BOAHON K
UCCIIEIOBAaHUIO (PYHKIMH Ha

MOHOTOHHOCTBH U 9KCTPCMYMBI.

MateMaTH4YeCKUI TUKTAHT

Haxoxnenune HanOOoJIbILIErO U

HaAaNMMCHBIICIO 3HAYCHUA HerepLIBHOﬁ

GyYHKIIMH Ha OTpe3Ke




Haxoxnaenne HanboupIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxnenue HauboabIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHON
(byHKLIUHT Ha OTpe3Ke

11

Haxoxnenne HanOoOJIBIIIETO U
HaVMEHBIIIETO 3HAYEHUS HEIPEPBIBHON

(GyHKIMHT HAa OTpe3Ke

12

Haxoxnenue HauOOJIBIIIETO U
HAaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

GbyHKIIMM Ha OTpe3Kke. MaTteMaTndeckuit

JTUKTAHT

13

[IpumeneHre npou3BOAHOMN HJIst
HaXO0KJICHUS HAWIYYLIEro PEIIeHUs B
MPUKJIQJAHBIX 3a7a4ax

14

[IpumeHneHre nponu3BOAHOMN AJIst
HAXO0JICHUS HAMJIYUYIIEro PEIIeHUs B
MPUKJIAJHBIX 33a/1a4ax

15

[IpuMeHeHre nponu3BOAHOMN AJIst
OTpeIeTICHUSI CKOPOCTH U YCKOPEHHSI
mporecca, 3a1aHHOTO (OPMYIION WITH
rpaduKom

16

[IpumMeHeHre nponu3BOAHOMN AJIst
OTIpe/IeTICHUSI CKOPOCTH U YCKOPECHHSI




nporecca, 3alaHHOro (HOPMYIION HITH
rpaduxom. CamocTosTeabHas padoTa

17 Kommozumus ¢yHKImii

18 Kommnosumus ¢yHKimii

19 Kommozurmus ¢hyHkmmii

20 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomeTrpuueckue o0Opa3sl ypaBHEHUH Ha
KOOPJUHATHOM TUIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TTPOU3BOTHOM"

93 ITepBooOpasHas, OCHOBHOE CBOICTBO
epBooOpa3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[IpaBuia HAX0XKIEHUS IEPBOOOPA3HBIX

25 [lepBooOpasHbIie 3NeMEHTAPHBIX (QYHKITH.
[IpaBuiia HaX0Xk1eHUsI IEPBOOOPAZHBIX

26 Nurerpai. I'eomeTpudecknii CMBICI
MHTETrpaja

97 Brruncnenue onpenenéHHOro HHTErpaa
o popmyne Herotona-Jlel6uua

28 Beruucnenue onpenen€éHHoOro MHTerpana
no ¢popmyne Hetorona-Jleitonuna. Tect

29 [TpumeHeHre uHTerpaa sk HAXOXKICHHUS
Ioaiel MIoCKux Guryp

30 [TpumeHeHre UHTEeTpaia ISl HAXOXKICHHS

00BEMOB reOMETPUIECKHX TET




[Tpumepsl pemennit tuddepeHImatIbHbIX

31 .
ypaBHEHHI

39 [Tpumeps! pemennii AudQepeHraIbHbIX
YPaBHEHUI
MaremaTHueckoe MOJCINPOBAaHUE

33 PEANBHBIX MTPOIIECCOB C MIOMOIIBIO
mudQepeHIaTbHbIX ypaBHEHUH

34 Konrponsnas pabora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINU, UX
CBOMWCTBA U rpaduKu

37 Tpuronomerpuyeckue QyHKINHU, UX
CBOWCTBA U TpaduKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu
Tpuronomerpudeckue GyHKINU, UX

39 CBOMCTBa U rpaduku. MaTemMaTn4ecKui
TUKTAHT
OT16op KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

41 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPAaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

OT00p KOpHEHN TPUTOHOMETPHUUECKHUX
YPaBHEHUH C TIOMOLIBIO

43 TPUTOHOMETPHUYECKON OKPY>KHOCTH.
CamocTtosaTenbHas paborta

44 Pemrenne TpuroHoMeTprUUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Penrenue TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
Kontponbnas pabota: "I'paduxu

48 TPUTOHOMETPHUYECKUX ()YHKIINH.
Tpuronomerpuueckue HepaBeHCcTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PETLICHHS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS

53 Jorapu(MUUECKUX HEPABEHCTB.
MatemaTH4eCKuil JUKTaHT

o4 OCHOBHBIE METO/BI PELLICHUS




Jorapu(MUUECKIX HEPABEHCTB

OcCHOBHEBIE MCTOABI pCIICHUA

o norapu)MUIECKIX HEPABCHCTB

56 OCHOBHBIE METOABI PEIICHUS
Jorapu(MUUECKHX HEPABEHCTB

57 OCHOBHBIE METO/BI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/BI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

60 HMPpAIMOHAILHBIX HEPABEHCTB.
MateMaTH4YEeCKUI TUKTAHT

61 I'padmyeckue METOABI peIICHUS
UppalMOHATEHBIX YPAaBHEHHIA

62 I'pacduueckue MeToabl pereHus
UpPPaLMOHATILHBIX YPaBHEHHM

63 I'paduueckne METOIBI peLICHUS
[I0Ka3aTENIbHBIX YPAaBHEHUU

64 I'paduyeckue MeToabl pereHus
MOKa3aTeJIbHBIX HEPABEHCTB

65 I'padmyeckne METOABI peIICHUS
JorapuMUYECKUX ypaBHEHHIMA

66 I'pacdmuueckue MeToAbI pemeHus
Jorapu(MUUECKIX HEPABEHCTB

67 I'padmyeckne METOIBI peIICHUS

norapu)MUIECKIX HEPABEHCTB.




MarteMaTHYeCKUI TUKTAHT

68

['paduueckne METOIBI peICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YPaBHEHUI

69

I'pacduyeckue MeToabl pereHus
MOKAa3aTeIbHBIX U JOTrapu(PMHUUECKUX
ypaBHEHUH

70

I'padmuueckue MeTOAbI pemeHUs
MOKa3aTeIbHBIX U JOTapu(PMHUUECKUX
HEPAaBEHCTB

71

I'padrueckue MeToab! pereHus
MOKa3aTeJIbHbBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

72

KontponbHas padota: "UppanroHanbHEbIE,
MoKa3aTesabHbIE U JIOTapu(pMUIECKIe
HepaBeHCTBa"

73

KommiekcHbie uncna. AnreOpandeckas u
TPUTrOHOMETpHUECcKast pOPMBI 3aMUCU
KOMIUIEKCHOTO YHClia

74

KommuiekcHble uncna. AnreOpanyeckas u
TPUTOHOMETpHYECKask POPMBI 3aIUCH
KOMIUIEKCHOTO YHCIIa

75

ApudmMeTnyeckre oreparuu ¢
KOMIIJICKCHBIMHA YUCJIIaMU

76

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCJIAMHU

77

N3o0pakeHne KOMIUICKCHBIX YHCel Ha
KOOPIWHATHOW TNIOCKOCTH




I/I3o6pa>1<eHHe KOMIIJICKCHBIX YHUCECJI Ha

78 KOOPJMHATHOM TJIOCKOCTH.
MareMaTH4ecKuil TUKTaHT

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHcia

80 ®opmyiia Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YuciIa
[TpumeHeHrne KOMITJIEKCHBIX YHCEe IS

81 pemeHust pU3NIECKUX U FeOMETPUIECKUX
3aj1a4

82 KonTponbhas pabora: "KommiekcHbie
yucia"

83 HatypanbHble u 11e51b1e Yrciia

84 HatypanbHble u 11e51bIe Yrciia

85 [IpumeHeHre NpU3HAKOB AETUMOCTH
LEJIBIX YUCel

86 [IpumeHeHne NPU3HAKOB JIETUMOCTH
LEJIBIX YUCel

87 IIpuMeHeHne NpU3HAKOB 1ETUMOCTU
uensix yucen: HOJl u HOK
[TpumeHeHre NpU3HAKOB JIETUMOCTH

88 nenbix yncen: HOJl u HOK.
MareMaTHuecKuil TUKTaHT

89 IIpumeHeHne TpU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH IO MOAYJIIO

90 [IpumeHeHne NpU3HAKOB JIETUMOCTH
LEJbIX YUCEeJI: OCTaTKU M0 MOAYJIIO

91 IIpumeHeHne NpU3HAKOB 1ETUMOCTU




LEJIBIX YUCEII: aJITOPUTM EBKJ'II/I,I[a JJIA
pEeIICHMA 3aJa4 B LCJIbIX YHUCJIaX

92

Kontposnbnas padota: "Teopus 1enbix
yucen"

93

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBEHBIC CHCTEMBI M CHCTEMEI-
CJIICACTBUA

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEZICTBUSA

95

OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYIIHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYIHOCTEW UPPALIMOHAIIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
ypaBHEHUH

98

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHBIX
ypaBHEHUH

99

OCHOBHBIE METOBI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMU4eCKUX
ypaBHeHul. Tect

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX
ypaBHEHUH

101

[IpumeHeHne cucTeM K pereHuro




MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3nuYHbIX 00JacTel HAyKH U peanbHOMN
JKM3HU, MHTCPHPCTAUA [MOJTYYCHHBIX
pe3ynbTaToB

102

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3nuYHbIX 00JaCTe HAyKU U peabHON
KU3HM, NUHTEPIIPETALMS OJTYYCHHBIX
pe3ynbTaToOB

103

IIpuMeHeHnEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3IuYHbIX 00JaCTe HAyKU U peabHON
JKU3HU, UHTEpIIpETaLUs [TOIy4EHHBIX
pe3ynbTaToB

104

Kontponbhas padota: "Cuctemsl
palMOHATBHBIX, HPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHui"

105

PaI_[I/IOHaJ'IBHBIC YpaBHCHUs C MapaMETpaMn

106

PanmonansHbIe HEpaBeHCTBaA C
rapameTpamMu

107

PanmoHanbHBIE CHCTEMBI C napameTpamu

108

HppannonanbHble ypaBHEHHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109

HppauroHanbHbIE CUCTEMBI C
napamMeTpamu

110

IToka3arenbHble ypaBHEHHsI, HEPABEHCTBA C
napameTpamu




111

[TokazaresnbHbIE CUCTEMBI C TApAMETPAMHU.
MaremMaTrnuecKkuii JUKTAHT

112

Jlorapudmudeckue ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

113

Jlorapugmudeckue CUCTEMBI C
napameTpamu

114

TpuroHomerpudeckue ypaBHEHHUs C
napaMmeTpamMu

115

TpuroHoMeTpudyecKkre HEpaBEHCTBA C
napaMeTpaMu

116

TpuroHomeTpu4ecKkue CUCTEMBI C
rapaMeTpamu

117

[locTpoenue u ucciaenoBanue
MaTeMaTHYECKUX MOJENIEH peaabHbIX
CUTyalllid C MOMOILBIO YPABHEHUH C
rapameTpamMu

118

[locTpoenue u ucciaegoBaHue
MaTeMaTUYECKUX MOJIEJIEH peabHbIX
CUTYyallUid C MOMOILbIO CUCTEM YPaBHEHHI
C mapaMeTpaMmu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKHX MOJIEIeH peabHbIX
CUTYyallUid C MOMOILbIO CUCTEM YPaBHEHHI
C mapaMeTpaMu

120

Konrponsnas pabora: "3anaun ¢
napameTrpamu’

121

[ToBTOpenwue, o600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpenue, 0600mIEeH e,
cucTeMaTn3anus 3HaHui: "YpaBHeHusa"

123

[ToBTOpenwue, 06001IEHNE,
cucTeMaTH3alys 3HaHUi: "YpaBHEeHus.
Cucremsl ypaBHeHu"

124

[ToBTOpenue, o600mEeHNE,
cucreMartuzaius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 060061IEHNE,
cuctemarusauus 3Hanuii: "HepaBeHncrea"

126

[ToBTOpenwue, o600mIEeH e,
cucteMartuzanus 3Hanuii: "HepaBencrsa'.
CamocrosrenbHas pabora

127

[ToBTOpenwue, o600mIEeH e,
cuctematuzanus 3Hanuil: "l[IpornsBoaHas u
e€ npumeHeHune"

128

[ToBTOpenwue, 06001IeHNE,
cuctemaruzanus 3HaHui: "[Ipon3BoaHas u
e€ npuMmeHeHue"

129

[ToBTOpenwue, o600mIEeH e,
cucremaruszanus 3HaHuil: "IIponsBoanas u
e€ npumeHeHue"

130

[ToBTOpenwue, o600mIEeH e,
cucrtemaTusanus 3Hanui: "MHTerpan u ero
npuMeHenue"

131

[ToBTOpenwue, 060061IeHNE,
cucTteMartu3anus 3Hanuil: "OyHkuun"

132

[ToBTOpenwue, o600mIEeH e,
cucremMaruszanus 3HaHui: "OyHkuun"




133 [ToBTOpenue, 0600mIEeH e, 1
cucreMarn3anus 3HaHui: "OyHknun"
134 HroroBas koHTpoJIbHAsI paboTa
135 HToroBast KOHTpOJIbHAs paboTa
:
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeJHero o001ero 0opa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATUAMM: pPaLMOHAIbHOE M JEHCTBUTEIIBHOE YUCIIO,
' OOBIKHOBEHHAs U IECATUYHAS IPOOb, IPOLIEHTHI
12 BbimonHATe  apudmeTrnyeckue  omepauuM € palMOHAJIbHBIMH U
' JEeHCTBUTENbHBIMU YHCIIAMU
13 BbInonHATe NpuOIMkEHHBIC BRIYUCICHHS, UCTIONb3YS MPaBUIIa OKPYTIICHUS,
' JIeNaTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJIBIM IOKa3aTelleM, CTaHJapTHas
14 ¢dopma 3amucH JEHCTBUTENHHOTO 4YHCIA, KOPEHb HATYpajbHOH CTEINECHH,
' UCTIOJIb30BaTh MOJIXOASIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUIA
pelIeHNs TPaKTUYECKUX 33a4 U IIPEICTaBICHNS JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC NPOU3BOJIBHOTO YIJIa;
1.5 UCIIONIb30BaTh  3alCh  IMPOWM3BOJBHOTO  yIrjia  4Yepe3  oOpaTHBIC
TPUTOHOMETpUYECKHE (DYHKIIUU
2 YpaBHEHMsI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, LEJOE,
2.1 panuoHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE
59 BeinonHaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPDAKEHUM U peraTh
' TPUTOHOMETPUYECKHE YPaBHEHUS
BeimonHATe npeoOpa3zoBaHus LIENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUM M peliaTb OCHOBHBIE THIBI LENbIX, pAlUOHAIbHBIX U
UppalOHAIbHBIX YPAaBHECHUI U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHMs M HEpAaBEHCTBA JJIsl PEIICHUS MaTeMaTHYEeCKUX
' 3aJa4 ¥ 3a/1a4 U3 PasjInYHbIX 00JIaCTe HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHblE CUTyallud Ha S3bIKE€ anreOpbl, COCTaBIATH
2.5 BBIPAXKEHMSI, YpaBHEHUs, HEPABEHCTBA I10 YCJIOBHUIO 3aJaud, UCCIENOBATh
HOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM amrapara ajireopbl
3 OyHKIMH U TpauKH
31 OmnepupoBath MOHATUSAME: (PYHKITHS, crIocoObI 3amanus QyHKIHUH, 00JIACTh

ONpeNeNIeHus W MHOXKECTBO 3HayeHMH (yHKUMH, Tpaduk QYHKIHUH,




B3aMMHO OOpaTHbIC (PYHKITMH

OnepupoBarth TMOHATHAMHU: YETHOCTb M HEYETHOCTh (YHKUIUH, HYJIH

3.2 (yHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 HcnonwszoBath rpaduku GyHKUINN A1 pEelICHUs] ypaBHEHUI
3.4 CrpouTth 1 4uTaTh rpadMKu JTUHEHHON (PYHKIINHU, KBAIpaATUIHON (YHKIINH,
CTETIeHHOW (PYHKIIMH C TEJIBIM MTOKa3aTeleM
Hcnonb3oBate rpaduku (GyHKUMHA A0S MCCIEJOBAHUS MPOIECCOB U
3.5 3aBUCUMOCTEH NpU pEIIeHUM 337ad W3 JAPYrMX YYeOHBIX INPEIMETOB U
peanbHOM KHU3HU, BbIpaxaTh (popMyIamMu 3aBUCUMOCTH MEX1Y BEIMYMHAMHU
4 Havana matematuyeckoro aHanmsa
41 OnepupoBaTh TOHATHSAMH: IOCIEI0BATEIBHOCTh, apu(pMETHUECKas M
' reoMeTpuuecKas Mporpeccuu
42 OnepupoBaTh MNOHATUSAMU: OECKOHEUHO YyOBIBaIOIIas TIeOMETpUYECKast
' porpeccus, CyMmMa O€CKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON TPOTPECCUH
4.3 3agaBaTh MOCIEIOBATEIBLHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIEAOBATEIBHOCTEH M MPOTpeccuid i
' pelIeHns pealibHbIX 3a]a4 MPUKJIAJHOTO XapaKTepa
5 MHokecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATHUSIMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar Juis — ONHCAaHUsA
5.2 peabHBIX TPOIIECCOB U SIBIICHUH, TIPU PEIICHUN 3a/1a4 U3 IPYTUX y4eOHBIX
MPEeIMETOB
5.3 OnepupoBaTh  NOHATHSAMH:  ONpeNEJeHHEe,  Teopema,  CIIEACTBUE,
JT0Ka3aTebCTBO
11 KJIACC
Kon .
IIpoBepsiemMble NpeAMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
NPOBEPsSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
OnepupoBaTh MNOHATHAMU: HATypallbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 NpPU3HAKA JETUMOCTH LENbIX YHCelN, pa3joXKEeHHWe YHuClia Ha MpPOCThIE
MHOXKUTEJH [Tl pEeLIeHHs 3a/1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHD C PALMOHAIILHBIM [10KA3aTEIEM
13 OmnepupoBaTh MOHATHAMHU: JIorapu(M YUCIA, TECATUYHBIE U HATYypaJbHbIE
' norapuQMsl
2 VYpaBHeHUsI U HEpaBEHCTBa
2.1 [lpuMeHsATH CBOMCTBA CTENEHM [UIs TPeoOpa3oBaHHsS  BBIPAXKCHUH,




OIICpUPOBATH IIOHATHUAMHU: II0KA3aTCIIBHOC YPAaBHCHHEC HW HEPABCHCTBO,
peiiaTb OCHOBHBIC THIIBI ITIOKA3aTCIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

BbimonHATe TpeoOpa3oBaHUs  BBIPAKEHHM, COJCPXKAIIUX JIOTapU(MBI;

2.2 ONIEepUPOBATH MOHATUSAMU: JOrapu(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JJOrapu(MHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxoauts perienns npocTelmx TpUroHoMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMU: CHCTEMA JIMHENHBIX YPABHEHUN U €€ PEILICHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM AJI PELICHUS MPAKTUUYECKUX
3a1a4y
95 Haxonuts pemeHnst npoCTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YpPaBHCHUI M HCPABEHCTB
MogenupoBaTh peajbHble CHTYyallMd Ha S3bIKE anreOpbl, COCTABIISAThH
2.6 BBIPAXXCHMSI, YPABHCHMs, HEPABEHCTBA M CHUCTEMBI 10 YCIOBHUIO 3a/auy,
HCCIIeI0BaTh IOCTPOCHHBIE MOJIEIH € UCIIOJIb30BAHUEM almapara aareopbl
3 OyHKIMH U TpaPuKH
OnepupoBaTh HOHATHUAMM: IEpUOAMYECKass (QYHKIMS, HPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH 3KCTpeMyMa (YHKIMH, HauOosbliee U
' HalMEHbllIee 3HAa4eHUs (PYHKIMU Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VI
uccrenoBanus (QyHKINHU, 33T1aHHON TpadUKOM
OnepupoBaTh HNOHATHAMM: TPapUKH MOKa3aTeNbHON, JOrapuPMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA; H300pakaTh HMX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BAaTh IS PELIECHUS YPABHEHUM U HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH I'papuK JTUHEHHBIX ypaBHEHUI
' Y UCIOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBbI JIMHEHHBIX YPaBHEHUM
3.4 Hcnonb3oBate rpaduku (yHKUMA A7 MCCIENOBaHMA MPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCLUITINH
4 Havana maTemMaTH4ecKoOro aHaimsa
OnepupoBaTh MOHATUSAMU: HENIPEPbIBHAS (HYHKLUS, TPOU3BOAHAS (DYHKIIHHU;
4.1 UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3NYECKUHA CMBICT MPOU3BOJHOW JUIs
pelieHns 3a1a4
4 Haxogute  mpou3BOAHbBIE  3JIEMEHTAPHBIX  (YHKIMH,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIINH
Hcnonb3oBaTh  MPOM3BOAHYIO  JUId  HMCCleloBaHMA  (QYHKIUM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSATb PE3yJAbTaThl HCCIECIOBaHUS K
MOCTPOEHHUIO rPpapUKOB
44 Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIEHUS HAWIYYLIEro PELIECHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKUX, 3aJa4ax
45 OnepupoBaTh NOHATHAMM: IIE€pBOOOpa3Has M HHTErpajg; IOHUMATh
' reOMETPUUECKH U (PU3MYECKU CMBICT UHTErpaja
46 Haxonuths nmepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIMHA, BBIYUCISATH MHTETPA

no popmyne Hetotona — JleitOnura




4.7

Pemate mpukiagHbIe 3324, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO M
(u3MYeCcKOro Xxapakrepa, CpeCTBaMi MaTEMAaTHYECKOTO aHaN3a




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kon
1 Yucna 1 BIYUCIIECHUS
Panmonaneuple  umucia. OOBIKHOBEHHbIE M JIECATUYHbIE JAPOOM, IPOLIEHTHI,
11 OeCKOHEUHbIE MEPUOINYECKHe Tpodu. ApudmMeTHueckre ornepaunnu ¢ paloHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHus YMCIOBBIX BblpaxkeHuil. [Ipumenenue npo6eil 1 mpoueHToB
JUI pelleHHs IPUKIIaJHbIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
JetictBuTenbHbIe yrciia. PaniioHanbHble U UppalMoHaIbHbIe Ynucia. ApupMeTHIECKHIE
1.2 | omepanuu ¢ ACHCTBUTENBHBIMH uuclIaMH. [IpuOMmKEHHbIE BBIYMCICHUS, MpaBUIIA
OKpYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nenbiM nokaszareneM. CTanaapTHast popmMa 3anucu AeHCTBUTEIBHOIO YUCIa.
1.3 | Hcnonp3oBaHue MOAXOASAIIEH (OPMBI 3alHCH JEHCTBUTEIBHBIX YHCEN JJIS PEIICHUS
NPaKTUYECKHX 33/1a4 U TPEACTABICHUS JaHHBIX
14 ApupmeTrnueckuii KOpeHb HaTypanbHOW cremneHu. [leiicTBus ¢ apupmMeTHUECKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH
15 CuHyCc, KOCHMHYC U TaHT€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToknmecTBa M TOXKIECTBEHHBIC MPEOOpa30BaHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHbBIE TPUTOHOMETPUUECKUE
' (bopMyibl
53 VYpaBHeHUe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
MHTEPBAJIOB
2.4 | Pemenue 1enbix u ApoOHO-PAIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppanMoOHaIBHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YpaBHEHUI
57 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PELICHNIO MaTEMAaTUUECKUX 3a]1a4 U 33/1a4 U3
' pa3IMyYHbIX 00JacTe HAyKH U peasIbHOM JKU3HU
3 OyHkmu U rpaduku
31 Oyukuusa, crnocoOsl 3amanus ¢yHkuuu. [padux dynknuu. BzaumHO 0OpaTHBIE
' GyHKIUM
3.9 OOnacTp ompeneneHuss W MHOXKECTBO 3HadeHWH QyHkimun. Hymm ¢QyHKImm.
' [TpoMeKyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH
3.3 | CreneHHas QyHKIUS ¢ HATypaJbHbIM U IIeJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHs N-0¥ CTETICHU
3.4 TpuroHoMeTpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUICCKUX (DYHKITUH
' YHCIIOBOTO apryMEHTa
4 Hauana matematuyeckoro aHammsa
41 IlocnenoBaTenbHOCTH, CHOCOOBLI 3aJaHMs  IOCIEAOBATCIBHOCTEH. MOHOTOHHBIE
' MOCJIE1I0BATEILHOCTH
ApudmeTrueckass W TeOMETpUYecKas Tporpeccuu. beckoHedHO yObIBaromias
4o | TEOMETPHYECKas IPOrpeccHs. Cymma OeCKOHEUHO YOBIBAIOIIEH TE€OMETPUUYECKON
' nporpeccun. dopmyna CIOXKHBIX NPOLEHTOB. lcmonb30BaHHWE NpoOrpeccuu s
pelIeHusT peasbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
MHoecTBO, omepauud HajJ MHokecTBaMu. Jlumarpammbl Diinepa — Benna.
5.1 | IlpumeHeHHEe TEOPETUKO-MHOKECTBEHHOTO ammaparta [Jisl OINUCAHHUs pealbHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYrUX yu4eOHBIX MPEAMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 Yucia u BIYUCICHUS
1.1 Hatypanbable u nemnsie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT
1.2 CreneHns ¢ paluoHaIbHBIM NOKa3aTesneM. CBONCTBA CTEIEHU
1.3 Jlorapudwm uucna. /lecsaTudHble U HATYpaJIbHBIC JOTapUPMBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoOpazoBanHue BRIpaXEHUH, COIEPKAIIMUX JTOTaPUPMBbI
2.2 [IpeoOpa3zoBanme BeIpaXEHUM, COIEPKAIIMX CTEIIEHU C PAIMOHAIBHBIM MTOKa3aTelieM
2.3 IIpuMepsl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [Toxa3arenbHblE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHeHHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUN. PellieHre NpukIiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JMHEHHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH PAallMOHANBHBIX YPaBHEHUN U HEPABEHCTB
28 [TpumeHeHre ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHYCCKHUX 3a/1a4
' W 33/1a4 U3 pa3IMYHbIX 00JacTeil HAYKH U PeabHOM KU3HU
3 OyHKIMU U TpaduKh
Oynkrus.  [lepuognmueckne ¢ynkmuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl U MHUHHUMYMBI (yHkiuu. HawmOosnbliee W HauMeHbIIEe 3HAYCHUE
(GyHKINU HAa TPOMEXKYTKE
3.2 Tpuronometpuyeckue GyHKIMH, UX CBONCTBA U rpaduKu




3.3 [TokazaTenpHas u torapudmMudeckas GyHKIIMH, ©X CBOMCTBA U I'PpapUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIUH Ul peIIeHHs] YpaBHEHUN U IMHEHHBIX CHCTEM
Hcnonws3zoBanue rpadukoB GpyHKIUN 11T UCCISIOBAHUS MIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHUKAIOT MNpPU pEIICHUWH 3a7ady M3 JAPYrHMX Y4eOHbIX INpPEIMETOB U
peaIbHOM JKU3HU
4 Hauana maTemaTtuueckoro aHanuza
4.1 HenpepbiBable pyHKIIMN. MeTO HHTEPBAJIOB JJIs PEIICHUs] HEPaBEHCTB
4.2 [TpousBoaHas Gpynkuun. ['eomerprueckuii 1 GpU3NYECKH CMBICI IPOU3BOIHOM
43 [IpousBogHble 3neMEHTapHBIX (QyHKUUNA. DOpMyNbl HaX0XKIEHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH
[lpumeHeHne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxeHne HaumOoJbIIero M HaUMMEHbBIIEro 3HadeHHus (QyHKIHUU Ha
OTpe3Ke
[IpumeHeHne TPOU3BOIHOMN ISl HAXOXKICHHSI HAWITYUIIEr0 PEHICHUs B MPUKIIATHBIX
4.5 3ajadax, JUIs ONpEJeNICHHs CKOPOCTH TIpolecca, 3aJaHHOro (GopMynod WM
rpaukom
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuuecKiii 1 (U3NIECKHid CMBICI. BhIuucieHne nHTerpana 1o

dbopmyne Hetorona — JleliOHuma




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

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
NMPoBEPSIeMOr0 | OCHOBHOWH 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro o01ero
TpeOOBaHMS o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMa, CIeJCTBHE, CBOMICTBO, MpPHU3HAK, JOKa3aTENbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJIMTD JI0Ka3aTeNbHbIE PACCYKICHUS MPH PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJCHHUH; YyMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpali HaJ MHOKECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBJICHUN U NPU PELIEHUM 3a/4ad, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHHne onepupoBaTh MOHATHUSMHU: HATypaJIbHOE YHCIIO, LEJI0E YHUCIO,
CTEINEHb C LIEJIBIM [0KAa3aTeIeM, KOPEHb HaTypalbHOW CTENEHH, CTENEHD C
paloHaIbHBIM OKAa3aTeNIeM, CTENEeHb C JEHCTBUTEIbHBIM IOKAa3aTeNIEM,
jgorapudM dUYHCIA, CHUHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIA,
OCTaTOK 10 MOAYJIO, DPALMOHAIBHOE YHCIIO, WPPALUOHAIBLHOE YHCIIO,
MHOXECTBAa HATYPAJIbHBIX, IENBIX, PAIMOHAIBHBIX, JACHCTBUTEIBHBIX
2 YHCeNT, YMEHHE HCIIOJIb30BaTh MPU3HAKU ACTUMOCTH, HAMMEHBIINH 00Nt
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
peluIeHuu 3a7a4; 3HAKOMCTBO C PAa3JUYHBIMU MO3ULMOHHBIMH CUCTEMAaMHU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIPQXXEHUI CO CTemeHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaH mporpeccus, IcoOMETpUUCCKaA




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TeOMETpUuYecKas MpOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOIYJAb H apryMeHT
KOMIUIEKCHOTO ~ uHucia, (GopMa  3aluCHd  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATHSAMM:  MaTpuma 2x2  u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHMEe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C TapaMeTpoM; TPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HENpepbIBHAsT (DYHKIIMS, aCUMIITOTHI TpaduKa
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO JUIS HWCCIEAOBAaHUS (DYHKIMHA,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C WCIOJIB30BAHUEM ammapara MaTeMaTHYECKOTO
aHaJIM3a; TPUMEHATH TPOM3BOAHYIO [UISI HAXOXACHUS HAWITYYIIeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE€ COLMATIbHO-)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHne onepupoBath NOHATUAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JUHEHHas (QyHKUOUS, KBaapaTU4Has (QyHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH, MOKa3aTeslbHAS W
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GbyHKUMH,  BBINONHATH  TpeoOpa3oBaHust  TpagukoB  (YHKUHUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
KU3HHM, BBIpaKaThb (GopMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W rpaduku QyHKIMHA 1 pelleHus ypaBHEHHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA pCH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, J0JIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

HHTCPIIPETUPOBATDH HOJ'Iy‘ICHHBIfI pe3yiibTaTt

YMeHHe OnepupoBaTh MOHATUSMHU: CpeaHee apuPMEeTHIecKoe, MeIuaHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJICKAaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOLIYI0 CBOWCTBA PEalbHBIX MPOLECCOB M SBJICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOHNOB U SJICKTPOHHBIX CPCACTB, Fpa(I)I/I‘-IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HAOJIOCHNUS C IOMOUIBIO TUarpaMM PACCEUBaHUs M JTMHEHHOMN perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TIpadUUecKUX METOJO0B; MNPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOnHAaTOpHBIE (AKTHl U (HOPMYJIBI;
OIICHWBATh BEPOSITHOCTH pEATbHBIX COOBITHI; yMEHHE OIECPHPOBATH
MOHATUSIMH:  CITydaiiHass BEJIIMYHMHA, pPACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9alilHOW  BEJNIMYMHBI, (QYHKIUU  paCTIpeAcsieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENCICHHNA sl pEIICHUS 3a/1ay;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUI; yYMEHHWE TPUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HbpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS JUIS PEHICHUS 3ajad; OICHUBAThH
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YIoJI, TPEXTPAHHBIN YIoJl, CKPELIIMBAIOIIKECS MPAMBIEC, NAapaICIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, Yrod MEXIAYy IUIOCKOCTSIMHU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTosHUE MEXKIY IUIOCKOCTSMU; YMEHHUE HCIIOIb30BaTh IIPU PELICHUHU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYEeCKHe
MOJEIU C IOMOUIbK0 TE€OMETPUYECKUX IOHATHNH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOUIaAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], NOpu3Ma, NHpamMuaa, (urypa M MOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHYyCa, LWIWHApA, 00BEM KyOa,
NPSIMOYTOJIBHOTO TMapajulefienuIeaa, MUpaMHUIbl, MPU3MBI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKAa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacarouascsa c¢epbl, LWIMHApPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOI'OI'paHHHMKa, M300pa’kaTb MHOTOIPAaHHHMKH, (UIYpbl U IOBEPXHOCTH
BpAILICHUS, UX CEYCHHs, B TOM YHCJIE C IIOMOILBIO MIEKTPOHHBIX CPENICTB;
yYMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOSATEIBHO
(bopMynupoBaTh ONpEAEICHHs U3ydaeMbIX (Uryp, BbIIBUIaTh THIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOILCHUS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(mmHA, yrom, IUIOMAAbL, OOBEM, IUIOMIANb ITOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUpPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOHaas cepsl; 00béM Kyoda,
NpPSIMOYTOJIBHOTO  MapajUIeNieNuIiela, MHPAMUIbI, TPU3MBIL, LIMHIPA,

KOHYCa, [I1apa; YMEHHE HaXOUTh OTHOIICHUE 00BbEMOB MOI00HBIX QUTYP
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJN MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOIXOMAIINNA METOT IJIsl pEIeHUs 3a7a4H; TIOHUMaHNe
3HAYUMOCTH MATEMATHKH B W3YyYCHUH TPUPOTHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHl MATEMAaTHUECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMaTUYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Pammonanbupie ymcna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOM, MPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnueckuii KOpeHb HaTypaJbHOW cTeneHu. [elCTBHS ¢ apuPMETHYECKUMH
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIIOBOrO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIC BBIYUCICHHS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BhIpAKCHUN

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpua cucTeMsl THHEHHBIX ypaBHeHHN. OnpeenTe s MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTb ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymu ¢yHkumn.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI QyHKUMH. HauGomnbiiee W HauMeHblee 3HaYCHHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIEN0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[IpumMeHeHne MNpOU3BOMHON K HCCIENOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

denepanbHas rocyapcTBEHHAsS HHPOPMAIIMOHHAs cucTeMa «Mos IITIKoJ1a
https://myschool.edu.ru/

Nudopmanmonno-koMmyHuKkaronnas miatdopma «Chepym»
https://sferum.ru/?p=start

bubnuoteka mudpoBoro oopasosareabHoro koutenta https://urok.apkpro.ru/
I{udposoii oopazoBarenbHbIi kKouTeHT https://educont.ru/

Poccuiickas anektponnas mkoma https://resh.edu.ru/

Enunenii ypok https://www.enunbIitypok.pd/

Yuum.py https://uchi.ru/teachers/lk/main

Snnexc Yueonuk https://education.yandex.ru/main






