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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroluecs OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNE W KOHKpETU3allnio, a0CTparupoBaHHE M aHAIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEW peajbHbIX CUTYyallWi,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4eOHBbIM wmaTrepuajn, CHoCOOCTBYIOIIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUMCIEHUs», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMd W pa3jaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIM3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHATh 3HAHUS, TIOJTYYCHHBIC TIPU W3YYCHUH YIeOHOTO Kypca, JJis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOIHATH MNPUOIMKEHHBIC
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEasbHOrO MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1Mo  ¢opMmynaMm, NpeoOpa3oBaHUsl  PALMOHAJIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4arommxcs, (GOpMHUPYIOTCS HaBBIKH JI€TYKTUBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (pOPMUPOBAHUIO YMEHHS BbIpaXXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BBIpaXKaTh 3aBUCHMOCTHM MEXJy BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHUA, BBIYMCIATH IUIOMAAU (PUryp u oO0bEMBI TEl, HAXOAUTH CKOPOCTU W
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DPKOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOMYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHUsS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHUH  peajbHBIX  MPAKTUYECKUX  337ady  oOyyaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCceX TeM yueOHOro Kypca «Anredpa 1 Havyana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
11 KJIACC

Yuciia 1 BbIYMCICHUS

HarypanbHbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid aenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurma EBkinuaa s penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommiekcHple umcna. AnreOpanyeckas W TPUTOHOMETpHUECKas (OPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu uM3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3AaTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTed HayKu WU pealbHON
KU3HH, UHTEPIPETALMS OTYUYEHHBIX PE3yJIbTaTOB.

@OyHkuuu U rpadpuku

I'padux xommosuruu ¢Gyukuuii. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB HAa KOOPJAWHATHOM ITUIOCKOCTH.

Tpuronomerpruyeckre PyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonbl pellleHUs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHU 3aa4 C NapaMeTPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hauana MaTeMaTH4ecKOro aHajam3a



[TpumeHeHre MPOM3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOONbIIEr0 W HAMMEHBUIErO0  3HAYEHUH
HENPEepHIBHON (YHKIIMH Ha OTPE3KE.

[IpuMeHeHnE NPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pElICHUs B
NPUKIAIHBIX 3a/ladax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaPuKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoxIeHus epBOOOPa3HbIX.

HNuTerpain. ['eomeTpuueckuu CMBICJI MHTErpala. Brruucinenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[IpumeHnenrne uHTErpaia A HAXOXKJIEHUS IUIOMANCH MIOCKUX (GUTyp U
00BEMOB F€OMETPUUECKUX TETI.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIUPOBAHUE PEATbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOdECCUOHAIBHOM  JESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PAa3BUTUS UMUBUIM3AIMHU, OBJAJECHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckune geicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX M YTBEPXKICHUSAX, Npeajaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (hOpMHpOBaATh TMIOTE3Yy, apryMEHTUPOBATbH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYLIECTBY 00CYXJ1aeMOil TeMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW paboOThI, pacrpeneisiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaHJbI, OLECHHUBAaTh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEAMETHBIE PE3yJIbTaThl M0 OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIUu3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO OMEpUPOBATh TMOHATHSIMHU: HATypaJlbHOE H IEJ0€ YHCIIO,
MHOKECTBA HATYPAJIBbHBIX W LEIBIX YUCEI, WCIOJb30BaTh IMPU3HAKU JECIUMOCTH
uenbix yucen, HOJ u HOK HaTypalibHBIX 4Mcen JJIsl pEelIeHUs 3a]a4, MPUMEHSITh
anroput™m EBkinia;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa 10 MOJYJII0, 3alUChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHUCIICHUS,



CBOOOJIHO OMEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HppPALMOHAIBHBIE, MOKAa3aTeIbHbIE M
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJBI  JJI  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAllMOHAIBHBIX, HPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI JJI PEIICHHUs YPaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH ITOJTYYECHHBIN pPE3yJIbTarT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHAMHU: TpadUKH TPUTOHOMETPUUYECKUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;



HAXOAUTh HanOoJbllIee U HAaMMEHbIIee 3HaUCHUS (PYHKIIMN HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHus B
OPUKJIAJHBIX, B TOM 4HCIE€ COLMAIbHO-JKOHOMHYECKHX, 3ajayax, i
OIpPENIENICHUS] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod WiH
rpaduxom;

cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh NEPBOOOpAa3HBbIE AIIEMEHTAapHbIX (YHKUMH M BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOAMTH IJIOLIAAH IUIOCKUX (GUTYp U OOBEMBI TEN ¢ TOMOLIBIO UHTETpAIa;

UMETh MPEJCTABICHUE O MATEMaTUYECKOM MOJCIHPOBAHUU HA NpPUMEpE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/m MPOrpaMMbl Bcero Kontpoaeusie  Ipakrueckue odpa3oBaTebHbIE
padoTshI padoThI pecypenr
1 I/ICCJ'IG,[[OBaHI:Ie (GYHKIHH C ITOMOIIIBEO 99 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUUecKre HEPaBeHCTBA
5 KommiekcHbie uncna 10
6 HarypanbHble u nensie ynucna 10
CucreMsbl pallioHATbHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3aa4uu ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[TpuMeHeHne IPOU3BOTHOMN K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mporu3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

01.09.2025

02.09.2025

03.09.2025

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

04.09.2025

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne NpOU3BOJHON K
UCCIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI
Haxoxxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYECHUS HEIIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

08.09.2025

09.09.2025

10.09.2025




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

11.09.2025

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUSI HENMPEPBIBHON
(GbyHKINU Ha OTpEe3Ke

15.09.2025

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKINK Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

16.09.2025

17.09.2025

18.09.2025

13

[Ipumenenne npou3BOTHOM JIs
HaxO0>KJICHUSI HAWJTYYIIET0 PEIICHUs B
MPUKJIAJHBIX 3a/1a4ax

22.09.2025

14

15

16

[Ipumenenne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAMJTYYIIIET0 PEIICHUs B
MPUKIIATHBIX 3a/1a9ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OpMYIIOH HITH

23.09.2025

24.09.2025

25.09.2025




rpaduKoM

17 Komnozumus GyHkiumit 99.09.2025
18 Kommnosumus pyHkmmii 30.09.2025
19 Komnozunus GyHkimit 01.10.2025
20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

KOOPJMHATHOM TIJIOCKOCTH 02.10.2025
21 I'eomerpuueckue oOpas3bl ypaBHEHUH Ha

KOOPJMHATHOMN TIJIOCKOCTH 06.10.2025
99 KonTponbnas padora: "UccnenoBanue

(GyHKIUH C TOMOIIBIO TPOU3BOIHON" 07.10.2025
93 IlepBooOpazHasi, OCHOBHOE CBOMCTBO

epBOOOPA3HBIX 08.10.2025
24 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHHA.

[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX 09.10.2025
o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.

[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX 13.10.2025
% Nurerpai. I'eoMeTpu4eCKul CMBICI

UHTErpana 14.10.2025
97 Brruucnienue onpeaenéHHOro MHTErpana

o ¢opmyne HeroTona-JleiiOHuma 15.10.2025
28 Beruucnenue onpenenéHHoro HHTerpana

o gopmysne HoroTona-JleliGHumna 16.10.2025
29 [TpumeHeHne UHTETpaia il HaXOXKACHUS

I0MIaIeH TUTOCKUX (PUTYP 20.10.2025
30 [IpumeHneHue nHTETpaia sl HAX 0K ACHUS




00BEMOB IreOMETPUIECKHX TET

21.10.2025

[Tpumeps pemenunit nuddepeHImatIbHbIX

31 YpaBHEHUI 22.10.2025
39 [Tpumepsr pemenuit audhepeHIuaIbHbIX
ypaBHEHUM 23.10.2025
MaremaTrnueckoe MOAECITMPOBAHUE
33 PEATBHBIX MTPOIIECCOB C HOMOHIIZIO 05.11.2025
nuddepeHInaTbHbIX YPaBHEHHIHA
34 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan” 06.11.2025
35 Tpuronomerpuveckue GyHKIUHU, UX
CBONCTBa U rpaduku 10.11.2025
36 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U Tpaduku 11.11.2025
37 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U Tpaduku 12.11.2025
38 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu 13.11.2025
39 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U Tpaduku 17.11.2025
OT100p KOpHEH TPUTOHOMETPUUECKHUX
40 YpaBHEHHUH C HOMOHII:IO 18.11.2025
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX
41 ABHEHUH C MOMOIIb
Z]I;HFOEOMeTi)HzeCOKIEﬁI(O)prmHOCTI/I 19.11.2025
42 Ot6op K013He171 TPUTOHOMETPUYECKHUX
ypaBHEHUH C TOMOIIbIO 20.11.2025




TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX

43 ypaBHEHU € HOMOHJ;I:IO 94.11.2025

TPUTOHOMETPHUECKON OKPY>KHOCTH
44 Pemenne TpuroHoMeTpHUECKUX

HEPaBCHCTB 25.11.2025
45 Perienne TpUroHOMETpHUECKUX

HEPaBCHCTB 26.11.2025
46 Perrenne TpUroHOMETpHUUECKUX

HEPABEHCTB 27.11.2025
47 Pemenne TpuroHoMeTprUUECKUX

HEPaBCHCTB 01.12.2025

Kontpomnsnas padora: "['paduku
48 TPUTOHOMETPHUYECKUX 19117078

TII))I/IFOHOMGTII))I/IHCCKI/IC iZI})Ia]I:eHCTBa" 02.12.2025
49 OCHOBHBIE METO/IBI PETICHUS

MOKa3aTeIbHBIX HEPABEHCTB 03.12.2025
50 OCHOBHbBIE METO/IbI PEeILICHUS

II0Ka3aTeIbHBIX HEPABEHCTB 04.12.2025
51 OCHOBHBIEC METO/IBI PETICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 08.12.2025
59 OCHOBHBIE METO/IBI PETICHUS

MOKa3aTEIHHBIX HEPABEHCTB 09.12.2025
53 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METO/IBI PEIICHUS

norapuMUYECKUX HEPABEHCTB 11.12.2025
55 OCHOBHBIE METO/IbI pEIICHUS




norapuMUYECKUX HEPABEHCTB

15.12.2025

OcCHOBHEBIE MCTOJbI pCHICHUS

%6 norapu)MUYECKUX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METO/IbI PEIICHHS

HPpAIMOHATILHBIX HEPABEHCTB 17.12.2025
58 OCHOBHBIE METO/IbI PEILICHUS

UppalMOHATIbHBIX HEPABEHCTB 18.12.2025
59 OCHOBHbBIE METO/IbI PEeILICHUS

HppalMOHATIbHBIX HEPABEHCTB 22.12.2025
60 OCHOBHbBIE METO/IbI PEeILICHUS

HPpaMOHAJILHBIX HEPABEHCTB 23.12.2025
61 I'paduueckue METOIbI pELICHNUS

UppalMOHATIbHBIX YpaBHEHUI 24.12.2025
62 I'paduueckue MeTo b1 peIJ_IeI:II/ISI

MppalMOHATIbHBIX YpaBHEHUI 25.12.2025
63 I'padpuueckue MeTo b1 peLLieHI/m

IIOKA3aTeIbHBIX YPABHEHUI 29.12.2025
64 I'paduueckue METOIBI pEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 30.12.2025
65 I'paduueckue MeTOIbI peLIeHUs

Jorapu(pMHUUECKUX YpaBHEHUN 12.01.2026
66 I'paduueckue MeTOIbI peLIeHUs

Jorapu(pMHUUECKUX HEPABEHCTB 13.01.2026
67 I'paduueckue METOIBI peIICHUS

Jorapu(MHUIECKUX HEPABEHCTB 14.01.2026

I'paduueckue METOIbI pELICHHUS
68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 15.01.2026

YpaBHEHUU




69

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapupMUIecKux
ypaBHEHUI

19.01.2026

70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
HEPABCHCTB

20.01.2026

71

72

73

I'padmyeckue MeToabl pemeHus
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKux
HEPaBEHCTB

Kontponbnas padota: "HpparmoHaibHbIe,
MOKa3aTeibHbIE U JIoTapuMuuecKue
HepaBeHCTBA"

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi (pOPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

21.01.2026

22.01.2026

26.01.2026

74

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3amucu
KOMIIJIEKCHOTO YHCIIa

27.01.2026

75

76

ApudmeTrrueckue onepanuu c
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

28.01.2026

29.01.2026

77

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJIUHATHON TUIOCKOCTH

02.02.2026

78

79

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJMHATHOM MIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHClIa

03.02.2026

04.02.2026




®opmyiia Myaspa. KopHu N-oit crenenun

80 13 KOMILUIEKCHOT'O YHCIIa 05.02.2026

[TpuMeHeHne KOMIUIEKCHBIX YHCEI JUIS
81 E:;I;iHI/ISI (U3NIECKUX U TEOMETPHUECKUX 09.02.2026
82 Kontponbnas padota: "KomrmiekcHbie

gucia' 10.02.2026
83 HatypanbHble u 1iesnbie uncna 11.02.2026
84 HatypanbHble u Lienble uncia 12.02.2026
85 [IpuMeHeHne MPU3HAKOB ACITUMOCTH

LEJIBIX YUCEII 16.02.2026
86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LEIIBIX YHCET 17.02.2026
87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

nenberx yrcen: HOJl u HOK 18.02.2026
88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

mensix uncen: HOJL u HOK 19.02.2026
89 [TpuMeHEeHHEe TTPU3HAKOB JICTUMOCTH

LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO 24.02.2026
90 [TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH

IIEJTBIX YMCEJT: OCTATKH 110 MOJIYITIO 25.02.2026

[IpuMmeHeHne MPU3HAKOB AETUMOCTH
91 LEJTBIX YUCEIT: anropuT™ EBkimnaa s 96.02.2026

pelIeHus 3a/1a4 B LIEIbIX YHUCITaX
92 Konrtponsnas padora: "Teopus memnbix

yucen" 02.03.2026




93

Cucrema ¥ COBOKYITHOCTh YpaBHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBUSA

03.03.2026

94

Cucrema 1 COBOKYITHOCTh YpaBHEHU.
PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI-
CIICACTBUSA

04.03.2026

95

96

97

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYIIHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
ypaBHEHUH

05.03.2026

10.03.2026

11.03.2026

98

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
COBOKYITHOCTEMN MOKA3aTeIbHBIX
ypaBHEHUH

12.03.2026

99

100

101

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUI

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, UHTEPIIPETALUs II0JIy4CHHBIX

16.03.2026

17.03.2026

18.03.2026




pE3yJIbTaTOB

102

IIpuMeHeHNnE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs I10JY4CHHBIX
pE3yJIbTaTOB

19.03.2026

103

IIpuMeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs 10JTY4CHHBIX
pEe3yJIbTaTOB

23.03.2026

104

105

106

KonTponbnas pabota: "Cucrembl
palMoOHATBHBIX, UPPALUOHATBHBIX
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHH"

PanunoHanbHBIE YpaBHCHHU C ITapaMCTpaMu

PanmonaneHble HEpaBEHCTBA C
napameTpamu

24.03.2026

25.03.2026

26.03.2026

107

108

109

PanyoHaneHbIE CUCTEMBI € TapaMeTpaMHu

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

HppaimoHanbHble CUCTEMBI C
napameTpamu

06.04.2026

07.04.2026

08.04.2026

110

[TokazaTenbHbIE ypaBHEHHUSI, HEPABEHCTBA
C mapaMeTpaMu

09.04.2026

111

IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu




13.04.2026

112

113

Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

Jlorapudmuueckre CUCTEMBI C
rnapameTpamu

14.04.2026

15.04.2026

114

TpuroHomeTpuueckue ypaBHEHHUs C
rapameTpamu

16.04.2026

115

116

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyecKue CUCTEMBI C
napameTpamu

20.04.2026

21.04.2026

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYyAalMi C IOMOUIbIO YPABHEHUH C
napamMeTpamu

22.04.2026

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIeNeN peabHbIX
CUTYAallMil C IOMOLIBIO CUCTEM YPAaBHEHUIN
C mapaMeTpaMu

23.04.2026

119

[TocTpoenue u nccnenoBaHue
MaTeMaTUYeCKUX MOJIEIeH peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUM
C mapaMeTpaMu

27.04.2026

120

121

KonrtponbHas pabdora: "3anaun ¢
napamerpamu’

[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

28.04.2026

29.04.2026

122

[ToBTOpeHME, 0000MIECHNE,




cucTeMaru3anus 3HaHui: "YpaBHeHus"

30.04.2026

123

124

[ToBTOpeHME, 00001IECHNE,
cUCTeMaTH3alysl 3HaHUi: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, o600mIEeH e,
cuctematusanus 3Hanuii: "HepaBencrsa"

04.05.2026

05.05.2026

125

[ToBTOpeHme, 06001IeHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"

06.05.2026

126

127

128

[ToBTOpeHue, 06001IEeHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"

[ToBTOpeHue, 0600IIEH e,
cucrtematuzanus 3Hanuii: "[IpousBoHas u
e€ mpuMeHeHue"

[ToBTOpenue, 06001IEHNE,
cucreMaru3anuus 3Hanui: "[IponsBoanas u
e€ npumeHeHue"

07.05.2026

12.05.2026

13.05.2026

129

[ToBTOpenue, 06001IEHNE,
cucteMaTtusainus 3Hanuii: "I[IponsBogHas u
e€ npuMeHeHue"

14.05.2026

130

131

132

[ToBTOpenue, 0600MIEHNE,
cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 0600MIEeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

18.05.2026

19.05.2026

20.05.2026

133

[ToBTOpEeHME, 0000MIECHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

21.05.2026




134

HToroBast KOHTpOJIbHAs paboTa

25.05.2026
135 HToroBast KOHTpOJIbHAs paboTa 1 1 96.05.2026
136 [ToBTOpEHME, 0606H_IGHI:IC, 1
cHCTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCICHUSA
OnepupoBaTh NOHATHAMH: HATypaJlbHOE, LEJI0€ YHCIIO; HCIIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHUE YHCIAa Ha MPOCThIE
MHOXHTEJH JUIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [T0KA3aTEIeM
13 OnepupoBaTh HOHATHAMMU: JIorapudM 4uCla, AECATUYHbIE M HaTypalbHbIE
' sorapru(Msl
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHsTh CBOMCTBa CTEHNEHM [uId IpeoOpa3oBaHUs  BBIPAXKECHUH,
2.1 ONEpPUPOBATh MOHATUAMU: I10KA3aTEIIbHOE YPABHEHHWE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeimonuaTe npeoOpa3oBaHus BBIPAKEHUH, COAEpXKALMX JIOrapu(MBI;
2.2 ONEpPUPOBATH MOHATUAMU: JIOTapu(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus mpocTeHmx TpPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH M €€ pelleHUe;
2.4 UCTIOJIB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JJISI PEIICHHUS TPAKTHIECKUX
3aja4
55 HaxonuTh pemieHns NpocTelnX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' yYpaBHEHH U HEPaBEHCTB
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTABISTH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 110 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh MOCTPOEHHbBIE MOJIENH C MCIIOJIb30BAaHUEM armapara ajireopbl
3 OyHkmn 1 rpaduku
OnepupoBaTh MOHATUAMH: TepHOAMYECKass (DYHKIMSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLHH, TOYKH HKCTpeMyMa (YHKIMM, HauOosbliee U
' HalMEHblIIee 3Ha4eHUs (YHKIMHM HAa MPOMEXYTKE; UCIOJIb30BAaTh UX JUIA
uccienoBaHus QyHKINU, 3aJaHHOU rpaduKkoM
OnepupoBaTh NOHATHUAMH: TpapUKU MOKA3aTeNbHON, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; un300pakaTh HUX Ha KOOPAMHATHOMN

IJIOCKOCTH U UCIIOJIb30BAaTh AJId PCIICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB




N300paxkaTh Ha KOOPAMHATHOM IMJIOCKOCTU Tpa(UKH JIUHEHHBIX YpaBHEHUH

33 Y UCIOJIb30BaTh UX JJI PEIICHUS CUCTEMBI IMHENHBIX YPABHCHUM
3.4 Hcnonb3oBare rpaduku (yHKUMHA A7 WCCIEAOBAaHUS IPOLECCOB H
' 3aBUCUMOCTEN U3 APYTrUX Yy4€OHBIX AUCLUILINH
4 Havana mareMaTn4yeckoro aHaamsa
OnepupoBaTh MOHATUSMU: HETIpEphIBHASA (DYHKIMS, IPOU3BOIHAS (QYHKIIUH;
4.1 UCTIOJIb30BAaTh T€OMETPHUUECKUN U (DU3MYECKHI CMBICT HMPOM3BOIHOW JUISA
peleHus 3a1a4
4.9 HaxomuTe  MpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIUH,  BBIYHCIATH
' IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUI
Hcnonb3oBaTe  NPOM3BOAHYIO  JUId  MCCIENOBaHMA  (YHKUMH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHSATHh PE3yJbTaThl UCCIECIOBaHUS K
HOCTPOCHMIO IPpahuKOB
44 Hcnonbs30BaTh NMPOU3BOAHYIO JUISI HAXOXKIACHUS HAWJIydlIero PELICHUS B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATUSIMH: TE€PBOOOpa3Has ¥ WHTErpajl;, IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpaa
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (YHKLUUH, BBIYUCISATH HHTETpall
' o popmyne Hetotona — Jleitbnuna
47 Pemate npukiagHele 3a1a4d, B TOM YMCIIE COLMAIBHO-3KOHOMUYECKOIO U

(1)I/ISI/I‘ICCKOFO XapakTepa, CpCaACTBAMA MAaTCMATHUYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1 Hucna v BBIYUCICHUS
11 Harypanbnble u nensle uncna. Ilpu3Haku AeIMMOCTH LENbIX Yncel
1.2 CreneHb ¢ palMoHalIbHBIM NOKa3aTeneM. CBoicTBa cTeneHn
13 Jlorapudm uucna. [lecaTnyHbIe U HATYpAIbHBIC JOTapU(PMBbI
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIINX JIOTAPU(HMBI
2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAJIbHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. PelieHne npukia HbIX 3a/1a4 ¢ HOMOIBIO CUCTEMBI
' JIMHENUHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHATIBHBIX YPaBHEHUI M HEPABEHCTB
28 [Ipumenenue ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1a4
' ¥ 33/1a4 U3 PA3IMYHBIX 00JIACTEH HAYKU U peallbHOW KU3HH
3 OyHKIMH U TpaduKu
Oyukuus. I[lepuonnyeckue ¢yHkuu. I[IpomMexyTku MOHOTOHHOCTH (YHKIHUU.
3.1 MakcumymMbl U1 MUHUMYMBl QyHKIUU. HauOomnplee M HauMeHbllee 3HAYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
3.4 Hcnonb3oBanue rpadukoB GyHKUUN AJ1s pelIEHUs] ypaBHEHUI U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A5 MCCIeI0OBaHUS IPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHMKAIOT NpU pEIIeHUM 3a7ady W3 JPYIHX YYeOHBIX INpEIMETOB H
peanbHOU KU3HU
4 Havana maTreMaTH4ecKoro aHaansa
4.1 HenpepoiBable pyHKIIMU. MeTO ] MHTEPBAJIOB ISl PEIICHUs] HEPAaBEHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpruyeckuit 1 GU3NYECKUI CMBICI TPOU3BOTHOM
43 [IpousBoaHbie s1eMeHTapHBIX GYHKUUNA. DOpMysbl HaXOXKIEHHUS MPOU3BOJHOMN
' CYMMBI, TIPOU3BEICHUS  YaCTHOTO (DyHKIIUIA
[IpumeHeHre nNPOM3BOMHOW K UCCIEAOBAHMIO (YHKIMI Ha MOHOTOHHOCTb U
4.4 SKCTpeMyMbl. HaxokeHne HauOoJbIIero W HAaMMEHBIIEro 3HaueHus (QyHKIHUU Ha

OTPE3KE




[IpuMeHeHre MPOU3BOIHOMN I HAXOKICHUS HAWIIY4IIEro PEIICHUs B IPUKIAIHBIX

45 3amavax, JUIsl ONpeNeNieHHus CKOPOCTH TIpoliecca, 3aJaHHOTO (GOpMYIOH WIIH
rpagpukoM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WHTerpai, ero reomMeTpuueckuii M1 GU3MYECKUN CMBICI. BbluncieHue uHTErpaga mo

dbopmysne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, J10KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHU; HCTOIb30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
JorapupM UuCla, CHUHYC, KOCMHYC M TaHTE€HC NPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINHA 00LIuii
JenuTenb W HauMeHbllee oOmiee KpaTHoe, anroputMm EBkimuaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUPOBATh  IOHATHUIMU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUSMU: KOMILJIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MPUMEPHI UCMOIB30BAHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBAThH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘{eCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
¢byHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMH, T€OMETPUYECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaXOJIUTh NPOU3BOAHBIE D3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHATHh MPOU3BOAHYIO JJS HAaxXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHHA; YMEHHE CTPOUTh TpapuKd H3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaThb (OpPMyJIaMH 3aBHCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJyYEHHOE pELICHUE H
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaThb, MHTEPIPETHPOBATH
nH(pOpMalLIKIo, NPEACTABICHHYIO0 B TaOIUIaX, Ha Auarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TIPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUyeCcKu HCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C WCIIOJIB30BAaHHEM TpaQHUUECKUX METOMOB; TNPHUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, JUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OwmHOM  HbIOTOHA; yMEHHE  TPUMEHATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYHUHA yIJia, IUIOCKUN YroJjl, JBYI'PaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCIIMYMH, peClIaTb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYyC, Imap, cdepa, miomanb chepsl, IMII0maab
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCH HWJIM OCHOBaHWIO, CCUYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
Pa3NIMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JOIMOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIA[bh, OOBEM, IUIOHIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHNC 00BEMOB HOI[06HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VYIOoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIA pCIICHUA 3a/la4r,; IOHUMaHHUC
SHAYUMOCTH MATEMAaTUKH B HU3YYCHHU TPUPOIHBIX H 06H1€CTBGHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuGnvkEHHbIC BBIYMCIICHHS, [TPABUIIA OKPYTJICHHS, IPUKHU/IKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIAPAMETPAMH

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknumit. CpoiicTBa  QyHKIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIC F1€MEHTAPHBIX PYHKITHI
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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