MHWHHCTEPCTBO INPOCBEIEHUA POCCUMCKON ®EJNEPAIINN
MunuctepcTBo oOpasoBanus Camapckoi o01acTu

CeBepHoe ynpaBJ/ieHrne MUHUCTEPCTBA o0pa3oBanust Camapckoii 001acTu

I'OY COMLI "OII" ¢. KpacHocenbckoe

PACCMOTPEHO I[TPOBEPEHO YTBEPKXJIEHO

MO yuureneit OTBeTCTBEHHAs 32 N.0. nupekTopa MmKOIbI
opranuzamuio YP

JLLA.T'opneeBa JL.B./IpsikoBa
[Iporokon Ne 1 [Tpuka3 Ne 73/14 -on
oT «26» aBrycra 2025T. oT «29» asrycra 2025T.

JLLA.T'opneesa
oT «27» aBrycra 2025T.

PABOYAS ITPOT'PAMMA

yueOHOro npeamera «AJuredpa 1 Ha4aja MaTeMaTHYeCKOI0 aHAJIM3A.
Yray0aeHHbl yPOBEHD)

st oOyyaromuxes 10 — 11 xmaccos

c. KpacHocenbckoe,2025



MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Ajiredpa M Hadajga MaTeMaTHYECKOTO aHaIH3ay
ABIIIETCS. OTHUM U3 HanOoJiee 3HAYMMBIX B MPOTPaMME CPEIHETO OOIIETOo
oOpa3oBaHMsI, TOCKOJIBKY, C OJHOW CTOPOHBI, OH OOEcIeYnBacT
UHCTPYMEHTAJIbHYIO 0a3y I W3Y4YeHHS BCEX €CTECTBEHHO-HAyUYHBIX
KypCOB, a C APYroid CTOPOHBI, (POPMHUPYET JOTUUECKOE M AOCTPAKTHOE
MBIIIUICHHE OOYYaroIMXCs Ha YpOBHE, HEOOXOAMMOM [JIsl OCBOEHUS
UHPOpPMATUKH, OOIIECTBO3HAHUS, HMCTOPUU, CIIOBECHOCTH M JPYTrHX
IUCIMIUIMH. B pamkax pgaHHOro ydeOHOro Kkypca oOydarommecs
OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMynupyeT CBOM JOCTHKEHHS B MATEMaTH4YeCKol (hopme.

YueOHblil Kypc anreOppl M Hadal MAaTeMaTUYECKOro aHajau3a
3aKJIaJbIBA€T OCHOBY [UIsl YCHEIIHOTO OBJAJCHUSA 3aKOHAMU (U3HKH,
XUMUM, OHOJOrMM, TOHHMAHHMS OCHOBHBIX TEHJIEHUUU pPa3BUTHS
SKOHOMUKH U OOIIECTBEHHOW >KM3HH, MO3BOJIIET OPHEHTHUPOBATHCA B
COBPEMEHHBIX IM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO
UCTOJb30BaTh MX Ui JaJbHEWUIIEro oO0pa3oBaHHUA U B TMOBCEIHEBHOM
XKU3HH. B TO ke Bpems oBiageHue aOCTPAaKTHBIMU M JIOTUYECKH
CTPOTMMHU KOHCTPYKLUHUSMU airedpbl M MaTeMaTUYecKOro aHajau3a
pa3BUBaE€T yYMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh
UCTUHHOCTb, JOKa3blBaTh YTBEPXKACHHS C IOMOIUBID HHIYKUUUA H
paccyxaaTh IeAyKTHUBHO, UCIOIb30BaTh 0000IEHNE 1 KOHKPETU3AIIHIO,
abcTparupoBaHHue U aHAJOTHUIO, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIILIJIEHUE.

B xome wusyuenuss yueOHOTO Kypca «Anrebpa u Hadaia
MaTEMaTUYECKOTO AHAIM3a» OO0ydYaroIIHecs MOJy4YarOT HOBBIA OIBIT
pemieHuss  OPUKIaJHBIX  3aJa4, CAMOCTOSITEIBHOIO  IMOCTPOEHUS
MaTEMaTUYECKUX MOJIEJEH peajbHbIX CHUTyallMil, HWHTEPIPETALHH
NOJIyYEHHBIX PEIIECHUN, 3HAKOMSATCS C NpPUMEPaMH MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE M HCKYCCTBE, C BBIJAIOIIMMHUCS
MaTEMaTUYECKUMH OTKPBITHSMU U UX aBTOPaMH.

YuebHblii Kypc 001aJaeT 3HAYUTEIBHBIM  BOCIUTATEIbHBIM
NOTEHLMAIOM, KOTOPBIA pealin3yercs Kak 4depe3 ydeOHbIl Marepuad,
crocoOCTBYIONMI (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepes creuupuky yaeOHOM NEeATEeNbHOCTH, TpeOytromen
IPOJOJDKUTENBHON  KOHLIEHTPAlMM BHUMAaHUS, CaMOCTOATEIbHOCTH,
AKKYpaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yibTar.

B ocHoBe wmeromumku ~ oOydeHuss ~— anreOpe M Hadyajlam
MaTEMaTUYECKOTO aHAIN3a JIEKHUT JEATEIbHOCTHBIA MPUHIUI OOyYEHHUS.

B crpyktype yueObHOoro kypca «Anrebpa U Haudaia
MaTEMaTUYECKOTO aHAJIM3a» BBIJECJIECHBl CIEIYIOUIUE COAEPKATEIbHO-
METOAMYECKHE TUHUU: «Hucna u BeuuciaeHus», « DyHKIuu u rpaduxmy,
«YpaBHEHHsI W HepaBeHCTBa», «Havaa maremMaTH4ecKOro aHaau3ay,
«MHoOkecTBa U JIOTHKa». Bce OCHOBHBIE COJEPKATEIBHO-METOINYECKHE
JUHUMA M3Y4alOTCS Ha MPOTSHKEHHM JBYX JIeT OOydYeHHs Ha ypOBHE
cpenHero oOmiero oOpa3oBaHMsI, €CTECTBEHHO JOMONHSSA IPYr Apyra u
IIOCTENIEHHO HAChIIAsACh HOBBIMM TeMaMU M pazfenamu. JlaHHBINA
y4eOHBIN KypC SIBISIETCA UHTEIPATUBHBIM, ITOCKOJIbKY 00BEIUHSIET B ceOe
COJIep)KaHUE HECKOJbKUX MATEMATHYECKUX JWCLUUIUIMH, TaKHX Kak
anredpa, TPUTOHOMETPHS, MaTEMAaTUUYECKUIM aHaIn3, TEOpUs MHOKECTB,



mMaTemaruuyeckas yoruka u npyrue. Ilo mepe Toro kak oOydaromiuecs
OBJIaJICBAIOT BCE OoJiee MIMPOKUM MAaTEMaTHYECKHM almapaToM, y HHUX
MIOCTIEI0OBATENBHO (POPMUPYETCS M COBEPILICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKyl0 MOJENb pealbHOM CHTyallud, MNPUMEHSATh 3HAHMA,
NOJydYeHHbIE TMpPU H3YyYEeHUH y4eOHOro Kypca, JJs  pEIIeHHus
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHON MaTeMaTUYECKOM 3a7auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxkarenbHO-MeTOAUYECKasT JUHUAA «Yuciaa M BBIUYKACICHHSD)
3aBepiIaeT (OPMUPOBAHUE HABHIKOB HCIIOJIB30BaHUS JIEHCTBUTEIBHBIX
guceN, KOTOpoe OBUI0 HayaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus. Ha ypoBHe cpenHero oomero oOpa3oBaHHs 0cob0e
BHUMAHUE yJaenserca (OPMHPOBAHUIO HABBIKOB  PalMOHAIBHBIX
BBIUMCJICHUN, BKJIIOYAIOMIMX B C€0s HCIOIb30BaHHE Pa3IMYHBIX (OpM
3aMucH YHUCJIa, YMEHHE JAeNaTh MPUKUAKY, BBITOIHATH NMPHOIMKEHHBIC
BBIUMCJICHHS, OIICHMBATh YHUCJIOBbIE  BBIpAKEHHUs, paboTath C
MaTeMaTUYECKUMU KOHCTAaHTaMH. 3HAKOMBbIE O00YyYarOUIMMCS MHOKECTBa
HATypaJdbHBIX, [EIBIX, PAIMOHAIBHBIX M JACHCTBUTEIBHBIX YHUCEIN
JIOTIOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Yuceld. B KaxxaoMm u3 3THX
MHO>KECTB pacCMaTPHUBAIOTCS] CBOWCTBEHHBIE eMy criennduyueckue 3agaun
U OMEpalyu: JAeJIEHUE HalleJ0, ONePUPOBAHUE OCTATKAMH Ha MHOKECTBE
HEJbIX YHCEN, OCOOble CBOMCTBA PAlMOHATBHBIX M HPPALUOHAIBHBIX
qucen, apuMeThyecKkue omepanud, a TaKKe H3BJICUCHUE KOPHSA
HATYpaJIbHOM CTENeHU Ha MHOXKECTBE KOMIUIEKCHBIX uucell. biaromaps
MOCTIEIOBATEIbHOMY  PACIIMPEHUI0 Kpyra HCHOIb3yeMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TNPUMEHEHHUS [UIsl pEIICHUs
pa3INyYHBIX 3a1a4 POPMHUPYETCs MPEACTABICHUE O EMHCTBE MATEMAaTUKU
KaK HayKd M €€ poJd B MOCTPOCHUU MOJIENEeH peasbHOr0 MUpa, UIUPOKO
UCTIOJIB3YIOTCSl 0000IICHNE U KOHKPETU3AIHSL.

Jluaus «YpaBHEHHUSI U HEPABEHCTBAY» PEANTM3YeTCs HA MPOTSKECHUH
BCEro 00y4YeHHUsI Ha YPOBHE CpPeAHEro 00Iero oopa3oBaHusl, MOCKOJIbKY B
KaX10M paszzaene [Tporpammer PEeyCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3anad. B pe3ynpraTe oOydarommecs OBIIAJIEBAIOT
Pa3TUYHBIMA METOJAMU PEIIECHUS PAIlMOHAIBHBIX, WPPAMOHATHHBIX,
MI0Ka3aTENbHBIX, JIOTAPUPMUUECKIUX U TPUTOHOMETPHUUECKUX YPaBHEHHIA,
HEpPaBEHCTB W CHCTEM, a TaKXKe 3a/ad, COJAEpKAIIUX MapaMeTphl.
[lomydyeHHble yMEHHUS IIMPOKO HCIONB3YIOTCS TPU HUCCIIEJOBAHUU
(GYHKIIHMI ¢ TOMOIIBIO0 TPOU3BOIHOM, MPHU PELICHUH MPUKIIAJAHBIX 3a/1a4 U
3a/1a4 Ha HAXO0X/ICHWE HauOONbIINX U HAMMEHBIIUX 3HAYCHUH (YHKITHH.
JlanHas coaeprkaTeNibHas JIMHUS BKIIOYAeT B cels Takke GopMUpOBaHUE
YMEHHH BBIMOJHATH pacu€Tsl 1Mo  QopmyiaMm, MOpeodpa3oBaHus
PaIMOHAIBHBIX, UPPAMMOHATBHBIX U TPUTOHOMETPUUYECKHUX BBIPAXKEHUH,
a TaKKe BBIPAXECHHM, COJEpKalINX CTENEeHU U Jorapudmbl. biaromaps
U3YyYEHUI0 anreOpanyeckoro MmaTepuana IPOUCXOIUT JajbHeilIee
pa3BuUTHE AITOPUTMHYECKOTO U abCTpaKTHOTO MBIIICHUS
oOyuaromuxcs, (OPMUPYIOTCS HABBIKH JCTyKTUBHBIX PaCCYKICHHIA,
paboThl C CUMBOJIBHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEHN U
3aBHCHMOCTEl B BHJI€ PAaBEHCTB W HEpaBEHCTB. AunreOpa Mpeajaraer
2h(dEeKTUBHBIE  WHCTPYMEHTHI  JUIS  PEUICHUS  MPAKTHYECKHX U
€CTeCTBEHHO-HAy4HbIX  3aJla4y, HarsigHO  JEMOHCTPHPYET  CBOH
BO3MOKHOCTH KaK SI3bIKa HAyKH.



ConepxarenbHo-MeToauuecKass JTUHUS «DYyHKIUHM U TpaduKm»
TECHO TMeperieTaeTcs ¢ APYTUMHU JTUHUSIMH Y4eOHOTO Kypca, TOCKOJIbKY B
KaKOM-TO CMBbICJE 3aJaéT IOCJIEeJ0BATeIbHOCTh H3YyUEHHUs MaTepuaa.
W3ydyeHnne  CTENEHHOH,  MOKa3aTeNbHOM,  Jorapupmuyueckod  u
TPUTOHOMETPUYECKUX  (PYHKIMA, WX  CBOWCTB U  IpaduKoB,
UCTOJb30BaHUE (YHKUIMH Uil pelIeHUs 3aJad M3 JpYrux y4eOHbIX
IPEIMETOB U PEaIbHOM JKM3HM TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM
aHaIM30M, TaK M C PEIICHUEM YpPAaBHEHUM W HepaBeHCTB. [Ipu sTom
Oonbllloe BHHUMaHuE Yyaensercs (GOPMUPOBAHUIO YMEHHs BbIPaKaTh
dopMynaMu  3aBUCHMOCTH  MEXIy  pa3jIMYHbIMH  BEITUYMHAMHU,
UCCIIEJIOBATh TOJMy4YeHHbIE (PYHKIMH, CTPOUTHh UX Tpaduku. Marepuan
3TOM coAepKaTeNbHOM JIMHUY HAlleJICH HA Pa3BUTHE YMEHUH U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIp@XaTh 3aBUCHUMOCTH  MEXIy BEIMYMHAMH B
paznu4yHOi (opMe: aHATUTUIECKOH, rpaduveckol U cioBecHOU. Ero
U3y4eHHE CIOCOOCTBYET pPAa3BUTHIO AITOPUTMUYECKOTO MBIIIICHHUS,
CIOCOOHOCTH K O0OOOIIEHHI0O U KOHKPETU3allMH, HCIHOJIb30BAHUIO
AHAJIOTHM.

ConmepxarenpHast nuHusA «Hadama wmaTeMaTHueckoro aHaiuzay
MO3BOJISIET CYIIECTBEHHO PACHIMPUTH KPYr KaK MaTeMaTHYeCKHX, TaK U
OPUKJIATHBIX 3334, JOCTYNHBIX OOy4aroumuMmcsi, Tak KaKk y HHX
MOSIBJIACTCS BO3MOXKHOCTb CTPOHUTH TpaduKUd CIOXKHBIX (PYHKIIHIA,
ONpEeAENATh MX HAWOONbIIME M HAWMEHBIINE 3HAYEHUS, BBIYHCIATH
wiomaau ¢uryp u oOBEMBI TeN, HAXOAUTh CKOPOCTH U YCKOPEHUs
nporeccoB. JlanHas copep)karenbHas JIMHHUS  OTKPBIBA€T HOBBIC
BO3MOKHOCTH  IOCTPOCHHMSI MaTeMaTHYEeCKHX MOJIENe  peabHbIX
CUTYyalluH, MO3BOJISET HAXOAUTh HAaWIy4Ylllee pellieHne B MPHUKIAIHBIX, B
TOM YHCI€ COIHUAIbHO-3KOHOMHYECKHX, 3aJayaXx. 3HAKOMCTBO C
OCHOBaMH  MaTeMAaTHYECKOTO0  aHajh3a CIIOCOOCTBYET  Pa3BUTHUIO
a0bcTpakTHOTO, (POPMATBLHO-IOTHYECKOTO M KPEATHBHOTO MBIINUICHHUS,
GopMUPOBaHHIO  YMEHHH  pacro3HaBaThb  MPOSIBICHHUA  3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKEe U ucKyccTBe. OOyuaromiuecs: y3HaIT O
BBIIAIOIIUXCS PE3YyIbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTUKU
KaK HayKd, 1 00 UX aBTOpax.

ConepxkarenbHO-MeTOAUYECKasT JIMHUSA «MHOXECTBA M JIOTUKA)
BKJIIOYAeT B ce0s 3JIEMEHTHl TEOPUHM MHOXKECTB M MaTeMaTH4YeCKOU
Joruku. TeopeTuko-MHOKECTBEHHBIE TPEICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHOW MaTeMaTUKH W MpelaraloT Hanbojee yHUBEpCaIbHBIN
A3BIK, OOBEINHAIONINI BCE pa3/iebl MATEMAaTHKU U €€ IPUII0KEHUH, OHU
CBSI3BIBAIOT Pa3HbIe MaTEeMATHYECKUE TUCIHUIUIMHBI U UX MPUIOKECHHS B
enunoe 1enoe. [loaToMy BaXHO JaThb BO3MOXKHOCTH OOydYaromemycs
MOHUMATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTUKU
U HCIIOJIb30BAaTh €r0 JUIS BBIPAXEHHUS CBOMX MbICTeHl. JIpyruM BakKHBIM
NPU3HAKOM MAaTeMAaTUKH KaK HAyKU CIeAyeT MpU3HATh CBOMCTBEHHYIO e
CTPOTOCTh OOOCHOBaHHM U CIIEOBAaHHE OMPEACIEHHBIM MpaBUIIaM
MOCTPOCHUS JI0Ka3aTeNIbCTB. 3HaKOMCTBO C 3IIEMEHTaMU
MaTeMaTUYeCKOM  JIOTMKM  CIIOCOOCTBYET  Ppa3BUTHUIO  JIOTHUECKOTO
MBIIUICHUS 00Yy4arOIIUXCs, TO3BOJISIET UM CTPOUTH CBOU PACcCyXACHUS Ha
OCHOBE JIOTMYECKHX TMpaBWwi, (QOPMHUPYET HABBIKM KPUTHUECKOTO
MBIIIUICHUS.

B yueOHOM Kypce «AnreOpa ¥ Hayajga MaTEMaTHYECKOrO aHAJIA3a»
OPUCYTCTBYIOT OCHOBBI MaTEMaTHUYECKOTO MOJEIHPOBAHUS, KOTOPHIE



NMpHU3BaHbl  CIIOCOOCTBOBATh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS
MOJIETIEH PEANbHBIX CUTYAIMW, UCCIEAOBAHUS 3TUX MOJEIIEH C IIOMOIIBIO
anmapara aiareOppl W MaTeMaTU4YeCKOro aHain3a, WHTEPIpPETaInH
MOJIYYEHHBIX pe3yJbTaToB. Takue 3alaHusi BIUIETEHbI B KaXIbli U3
pa3lesoB MPOrpamMMbl, TOCKOJIBKY BECh MarTepuand ydeOHOTO Kypca
IIMPOKO MCHOJIb3YETCS JJIsl pelIeHUs] MPUKIaAHbIX 3a1a4. [Ipu pemenun
pealbHBIX MPAKTUYECKUX 3aja4 oOyyaroiuecs pa3BUBAIOT
HaO0II01aTETbHOCTb, yMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, UCIIOJI30BaTh aHAJIOTHUIO, 0000mIaTh U
KOHKPETHU3UpOBaTh mpobiemy. JlearenbHOCT, 1O (OPMHUPOBAHUIO
HAaBBIKOB pEIICHUS] TMPUKIAJHBIX 3a7a4 OpPraHu3yeTcs B Mpoliecce
U3y4eHUs BCEeX TeM yueOHoro Kkypca «Anrebpa W  Hayaia
MaTeMaTU4EeCKOr0 aHAIN3ay.

Ha w3yuenme yueOHOTO Kypca «Anrebpa ©W  Hayana
MaTeMaTU4eCKOro aHanu3ay oTBojauTca 272 vaca: B 10 kiacce — 136
yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIHO).



COJEPXXAHME OBYUYEHUA
10 KITIACC

Yucsa 1 BBIYKMCICHUS

Pammmonanbupie uncina. OOBIKHOBEHHBIE M JIECSITUYHBIE JIpOOH,
MIPOIICHTHI, OECKOHEUHbIE TIepuoanyeckue npodu. [Ipumenenne npobeii u
MPOLICHTOB [IJIsl PELICHUs] MPUKIAIHBIX 3a/lad M3 Pa3IMYHbIX OTpacieit
3HAHUU U PEaTIbHOM KU3HHU.

JenicTBuTenbHbIE ynciia. PaninoHanbHbIE U UPPALIMOHAIIBHBIE YHUCIIA.
Apudmernueckue onepanuu C JIEeHCTBUTENbHBIMH YucIaMu. Moyib
JNEUCTBUTENBHOTO YKCia U ero cBoicTBa. [IpuOnmkEHHbIE BHIYUCICHUS,
npaBUiia OKPYTJICHHUS], IPUKUJIKA U OLICHKA PE3yJIbTaTa BIUUCICHUM.

Crenens ¢ 1enbiM nokazatenaeM. bunom Hetorona. Mcnons3oBanue
noaxonasmed (opMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEN IJISl PEIICHUS
MPAKTUYECKUX 3a7a4 U IPEACTABICHUS TaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJbHON CTETICHU M €T0 CBOMCTRBA.

CrerneHp ¢ palMOHAIbHBIM [1OKA3aTEIEM U €€ CBOMCTBA, CTENEHD C
JCUCTBUTENILHBIM IMOKA3aTEIIEM.

Jlorapugpm uumcma. CpoiictBa norapudpma. Jlecaruunsie u
HATypaJbHBIEC TOTApU(MBI.

CrHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMEHTa.
ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHUs. Y paBHEHHUE,
KOpPEHb yYpaBHEHUsl. PaBHOCUIIbHBIE YpaBHEHUS U YPABHEHHUSI-CIICICTBUSI.
HepaBeHncTBo, pemenue HepaBeHCTBa.

OCHOBHBIE METONBI DEIICHUS TENBIX W JAPOOHO-PAIMOHATBHBIX
YPaBHEHW W HEPABEHCTB. MHOIOWICHbl OT OJHOM IEPEMEHHOM.
J/leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTtkoM. Teopema besy.
Mmuorowiens! ¢ nienbiMu kodddunrentamu. Teopema Buera.

[IpeoOpazoBaHusl YKMCIOBBIX BBIPAXKEHUM, COAEPIKAIIUX CTEIECHH U
KOPHH.

Uppanuonanshubie  ypaBHeHUS. (OCHOBHBIE METOJIbI  PEUICHUS
UPpAIMOHATBHBIX YPaBHEHUIA.

[TokazarenbHble  ypaBHeHHs. (OCHOBHBIE METOABl  PEUICHUSA
MTOKA3aTEbHbBIX YPABHCHUM.

[Ipeobpa3oBanue BbIpaXeHHH, CoepIKaluX Jorapu(mel.

Jlorapudmuyeckue ypaBHeHUs. (OCHOBHBIE METOMBI PEIICHUS
Jorapu(pmMuUYeCcKuX ypaBHEHHUII.

OcHoBHbIE TpuroHomerpuieckue ¢opmyinsl. [IpeoOGpasoBanue
TPUTOHOMETPUUECKUX BbIpaKeHUU. PellleHHe TPUTrOHOMETPUUYECKUX

YPaBHEHHM.
Pemenne cucreM INMHEWHBIX YpaBHEHMH. Marpuua CUCTEMBI
JUHENHBIX  ypaBHeHud.  OmnpenenuTens  MaTpulbl  2X2,  €ro

F€OMETPUYECKUM CMBICII M CBOMCTBA, BBIYMCIEHHE €ro 3HA4YCHUS,
IPUMEHEHUE ONpPENENNTENs JUId PElIEHHUs CUCTEMBl  JIMHEHWHBIX
ypaBHEeHMM. PemieHnne mNpuKIagHbIX 3a4a4 € IOMOIIBIO CHUCTEMBI
JUHEWHBIX YypaBHeHuW. MccienoBanue DOCTPOCHHOW MOJENU €
IIOMOIIBIO MATPHI] U OTIPEIETIUTEIIEN.



[locTpoeHne maTeMaTHYECKUX MOJEIEH PpEATbHOW CUTyalunu C
MIOMOIIBKD YPAaBHEHWW W HEpPaBEHCTB. I[IpuMeHeHHe ypaBHEHUU U
HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3aJad W 3a/1a4y U3 Pa3IMYHbIX
o0nacTell HAayKu U peajbHOM KU3HU.

DOyHKUUM U TpaPuKU

Oynkuusa, cmnocoObl 3amaHus (QyHkuud. BzauMHO 00paTHBIE
bynknuu. Kommnosutusa dyaknuid. ['paduk dGyHKmum. DneMeHTapHBIC
npeobpazoBaHus TpaduKoOB QyHKIUI.

OO6nacTh ompeaeneHUs ¥ MHOXECTBO 3HaueHUil ¢yHkiuu. Hynu
¢ynakun. IlpomexxyTkn 3HaKoOmocTossHCTBa. YETHBIE U HEUYETHBIE
¢ynkuu. [lepuognueckue ¢yHkuu. [IpoMexyTku MOHOTOHHOCTH
¢ynkuu. MakcuMymMbl W MUHUMYMBI  QyHkiuu. Haubonbinee wu
HanMEeHbIlIee 3HaYeHHsI (PYHKIIUU HA TIPOMEXKYTKE.

JluneiiHas, KBaapaTHuHas W  JAPOOHO-TMHEHHas  (QYHKIUH.
DIeMeHTapHOEe UCCIIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast (yHKIUS C HATypaJbHBIM M IIeNbIM ToKa3aTeneM. EE
cBoiictBa u Tpaduk. CBoiicTBa M TpaduK KOpPHS N-0i CTEMEHW Kak
byHKIIMA 00paTHOM CTETICHN C HATYPAIbHBIM MTOKA3aTeIIeM.

[lokazarenbHast U jorapupmMuyeckass (PyHKIHUH, UX CBOMCTBA H
rpaduku. Vcnonp3oBanue rpadukoB GyHKIUH A7 peLUICHHs YPaBHEHHI.

Tpuronomerpruyeckas OKPYKHOCTb, OIpEIEIICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa.

@OyHKIMOHAIBHBIE 3aBHCUMOCTH B peajbHBIX IIpolleccax |
aBJIeHUsIX. ['paduku peasbHbIX 3aBUCUMOCTEN.

Havayia MaTeMaTH4eCKOro aHaJIM3a

IlocimenoBaTenpbHOCTH, CHOCOOBI 3aJaHUS IOCJIEHOBATEIIHHOCTEH.
Merton MareMaru4ecKod HWHIAYKIMM. MOHOTOHHBIE W OrpaHUYEHHBIE
NOCJIEA0BATENbHOCTA.  VICTOpHST BO3HMKHOBEHUSI MaTE€MaTHUYECKOIO
aHaJIM3a KaK aHaJIn3a OECKOHEUYHO MaJlbIX.

Apudmernueckas u TeoMeTpuyeckas mnporpeccud. beckoHeyHO
yObIBaroiiasi reomerpuyeckass nporpeccusd. Cymma  OECKOHEUHO
yOBIBAOIIEH reOMETPUIECKON IIPOIPECCUH. JInnenHbIN u
DKCNOHEHIMANbHBIN pocT. YUucno e. dopMyna CIOXKHBIX IPOLIEHTOB.
Hcnonb3oBaHne mporpeccud i pELIEHUs  peajbHbIX  3a1ad
IPUKJIAJHOIO XapaKTepa.

HempepsiBable (QyHKIIMM W WX CcBOWCTBA. TOYKM pa3phiBa.
AcumnTotsl rpadukoB ¢yHKiui. CBoNCTBa (YHKIMI HEMPEPHIBHBIX Ha
oTpe3ke. MeToJl MHTEpBalOB JUIsl pElIeHHs HepaBeHCTB. [IpuMeHeHue
CBOMCTB HENPEPBIBHBIX (PYHKIUI JJIs PEIICHHS 3a7ay.

Ilepass u BrTopas mnpousBoaHble (ynkuuu. OmnpeneneHue,
T€OMETPUYECKUA U (PU3UYECKHI CMBICT TPOU3BOAHOW. YpaBHEHHE
KacaTeJbHOH K TpaduKy QyHKIHH.

[IpowsBoanbie snmeMeHTapHBIX (yHKIUA. [Ipow3BogHAas CyMMBI,
POU3BE/ICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHokecTBa U JIOTHKA

MHOXeCTBO, omepanuud HajJg MHOXECTBAMM M HX CBOMCTBA.
Huarpammel Jiinepa—Benna. [IpuMeHeHrne TEOPETUKO-MHOXKECTBEHHOTO
anmnapara JJisg ONMCAHUs PEANbHBIX MPOLIECCOB U SBJIICHHM, IPU PEIICHUN
3a/1a4 U3 Jpyrux y4eOHbIX PEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa,
CJIEJICTBHE, JOKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.



11 KIIACC

Yucsia 1 BIYKMCICHUS

HarypanbHble u nensie ynucna. [IpumeHenne npu3HakoB JE€IMMOCTH
HEIbIX 4Yucen, HaumOonblni oOmui genutens (manee — HOJM) u
HauMeHbIee oOmiee kpatHoe (manee — HOK), octatkoB mo momyio,
anroput™ma EBkimnaa uis peleHus 3a/1a4 B UEbIX YHCIIaX.

KommnekcHble yucna. AunreOpanyeckass M TPUTOHOMETpUYECKAS
(GopMBI 3amUCH KOMIUIEKCHOTO uucia. ApudMeTrndeckue orepanuu c
KOMIUIEKCHBIMU  yuciaamMu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha
KoopauHaTHOM miockoctu. @opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO uncia. [I[puMeHeHne KOMIUIEKCHBIX YMCEI JJIs PeIleHUs
($U3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYIHOCTh  ypaBHEHMHM U HEPaBEHCTB.
PaBHOCHIIBHBIE CHUCTEMBI W CUCTEMBI-CIEACTBUA. PaBHOCHUIIBHBIE
HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUUYECKOW OKPYKHOCTH. PelleHne TpUTrOHOMETPUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHHs MOKA3aTEIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl PEIICHHS CHCTEM H  COBOKYIHOCTEH
paloHaIbHBIX, UPPAMOHATIBHBIX, MOKA3aTEIbHBIX U JOrapu(PMUIECKUX
YPaBHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

[Ipumenenne ypaBHEHMH, CHUCTEM M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IM4yHbIX O0JIacTe HayKu H
peanbHON KU3HU, UHTEPIPETALMS OJYyUYEHHBIX PE3YyIbTaTOB.

DOyHKUUM U TpaPUuKU

I'padpuk  xommozummu  ¢yHkiuil. ['eomerpuyeckue  o0Opa3bl
YPAaBHEHUW U HEPABEHCTB HA KOOPJAUHATHOM INIOCKOCTH.

Tpuronomerpudeckue PyHKIMH, UX CBOMCTBA U TPaPHUKH.

I'paduueckne ™eTomwpl pelmieHWs YpPaBHEHHMH W HEPABEHCTB.
I'padmyeckue MeToABI pelIeHHs 3a/1a4 C TapaMeTpaMu.

Hcnonp3oBanue rpagukoB PyHKIMNA A1 UCCIEAOBAHUS MPOIECCOB
U 3aBHCHUMOCTEH, KOTOPbIE BO3HHUKAIOT MPU PEIIEHUHU 3aJay U3 JPYrUX
y4€OHBIX MPEAMETOB U PEATbHON KU3HH.

Havayia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne MNpPOU3BOAHOW K MCCIENOBaHWIO (QYHKUUNA Ha
MOHOTOHHOCTb M  JKCTpeMyMmbl. HaxoxneHne HauOoOsbIIEro U
HaMEHbILIEr0 3HAYCHUI HEeTIPEePhIBHOM (DYHKIIMU Ha OTPE3KE.

[IpumeHeHrne TPOU3BOAHOW  JUISI  HAXOXKICHHUS  HAWIYYILEro
pelieHuss B NPUKIAAHBIX 3aJadax, Uil ONPEAENICHHs CKOPOCTH U
YCKOpEHUs mpoliecca, 3aJaHHOro GopMysioil min rpadukom.

[TepBooOpa3zHnas, OCHOBHOE CBOMCTBO NEePBOOOPA3HBIX.
[lepBooOpasubie snemeHTapHblX  (yHkuuid. [IpaBuna HaxoxaeHuUs
NEepBOOOPA3HBIX.



WNurterpan. I'eomerprueckuil CMBICT HMHTErpana. Berancienne
ompenenéHHoro uaTerpaia mo ¢popmyie Heiorona-JleiOnura.

[Ipumenenue wuHTErpana Uisi HAXOXKICHHUS IUIOIIAJACH TIOCKUX
¢uryp u 00bEMOB reOMETPUIECKHUX TEJL.

[Tpumepsl pelIeHHi g depeHnnaIbHbIX YpaBHEHUM.
MatemaTnueckoe MOJEIUPOBAHUE pPEATbHBIX IMPOIECCOB C IOMOIIBIO
muddepeHnnansHbIX ypaBHEHUH.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA  YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A»  (YIJIYBJIEHHBIM  YPOBEHbB) HA  VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3YJbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3ZUIIMN OO0YyYaIOIIEeToCs Kak
AKTUBHOIO M  OTBETCTBEHHOI'O 4JIE€HA POCCHUIICKOr0  OOIlECTBa,
MPEICTAaBICHHE O MaTeMaTHYEeCKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS
pPa3JIMYHBIX CTPYKTYp, SIBIICHHM, MNPOUEAYp TPakIaHCKOro OOIIecTBa
(BBIOOpBI, OMOpPOCHl U  JAPYroe), YMEHUE B3aUMOJICUCTBOBATH C
COI[MATIbHBIMU HWHCTUTYTaMH B COOTBETCTBHMM C WX (DYHKUUSIMU U
Ha3HAYCHUEM;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TIpa)KJaHCKOW HJICHTHYHOCTH,
YBOKEHHUS K MPOLUUIOMY M HACTOSIIEMY POCCHUHUCKOM MaTEMAaTHKU,
[EHHOCTHOE OTHOILIEHHE K JIOCTUXKEHUSIM POCCUMCKUX MATEMAaTHKOB U
POCCHICKON MaT€MaTHUYE€CKOM MIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTUKECHUN
B JIPyTHX HayKax, TEXHOJOTHUSX, cPepax IKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME  JYXOBHBIX  ILIEHHOCTEM  POCCHMCKOIO  Hapoaa,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3THUYECKOTO TOBEICHWUS,
CBSI3aHHOTO C TMPAKTUYECKHUM MPUMEHEHHUEM JIOCTHKEHHN HayKu U
NEATEeNIbHOCThI0 Y4YEHOT0, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOMYUBOTO OYyIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOILIEHHE K  MHUpPY, BKIIOYasl  ACTETUKY
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEM, OOBEKTOB, 3a/ady, pEIIeHUH,
pacCcy X JeHUul, BOCHOPUUMYUBOCTh K MATEeMaTUYECKUM  acleKTaMm
pa3JIMYHbBIX BUJIOB UCKYCCTBA;

5) pu3n4ecKoro BOCHUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHMSI IPUMEHSATh MAaTEMATUICCKUE 3HAHUS B
MHTEpecax 370pOBOro M 0Oe30macHOro o0Opasza >KM3HHU, OTBETCTBEHHOE
OTHOLIEHHUE K CBOEMY 310POBBIO (3mopoBoe MATAHUE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, PETyJisspHas (Gu3ndeckas
AKTUBHOCTbH),  (PU3MUECKOE  COBEPLICHCTBOBAHWE MPH  3aAHITHUAX
CIIOPTUBHO-03/I0POBUTENBHON €SI TENBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAaHUE IIEHHOCTH TPYIOJIIOOMS, HHTEPEC K
pasnuyHbIM cdepamM MPOPECCHOHATBHON NEATeTbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oymytiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
TUTAHBI, TOTOBHOCTh M CTIOCOOHOCTh K MaTEMaTHYECKOMY 0Opa30BaHHIO U
CaMOOOpa30BaHMI0 HAa NPOTSHKEHUUM BCEHM JKU3HU, TOTOBHOCTh K
AKTUBHOMY yYacCTHIO B PELICHUM MPAKTHUYECKUX 3a/a4 MaTEMaTHYE€CKON
HAIPaBJICHHOCTH;

7) IK0JIOrH4e€CKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  JIKOJIOTHYECKOW  KYJIbTYpbl, IOHUMAaHHE
BIIUSHUS  COI[MAJIbHO-DKOHOMUYECKUX  MPOLECCOB HA  COCTOSIHUE



OPUPOTHOM M COLMATIBHOM CpeJbl, OCO3HAHHME TI00ANIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM, OPUEHTALMS HA TPUMEHEHUE MATEMaTHYECKUX
3HAHUM U191 peleHus 3agad B 00JacTH  OKpYKAIOIIEH  Cpenpl,
IUTAHUPOBAHUE IMOCTYNKOB M OLUEHKH HX BO3MOXHBIX MOCIEACTBUU IS
OKPYXKarouen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTD MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHON NPAKTUKH,
NOHMMaHHWE MAaTeMaTH4YeCKOW HayKu Kak cdeppl dYenoBeuecKoi
NEATENbHOCTH, ATAloOB €€ pa3BUTUS M 3HAYUMOCTH JIsl PA3BUTHSA
UUBUJIM3ALMY, OBJAJCHHE SA3BIKOM MATEMAaTHKM W MaTeMaTH4eCKOM
KyJIbTYpPOl KaK CpEJCTBOM MO3HAaHUS MHpPA, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U HCCIIEIOBATEIbCKYIO AESATEIbHOCTh MHAMUBUIYAIBHO U B
rpynre.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

Ba3oBble Jiornyeckue AeicTBHA:

BBIABISATH M XAPAKTEPHU30BATh  CYIIECTBEHHBIE  IMPHU3HAKU
MaTeMaTU4eCKUX OOBEKTOB, MOHSTHUI, OTHOIICHUN MEXAY MOHSATUSIMHU,
dbopMyIMpOBaTh ONPECIICHNUs] TTOHITHI, YCTaHABIUBAThH CYIIECTBCHHBIN
NpU3HaK KJIacCH(PUKAIMKA, OCHOBAHUS I OOOOIICHWS W CpPaBHEHWSI,
KPUTEPUU MMPOBOJIUMOTO AHAIN3A;

BOCIIPHHUMATh, (OPMYIHPOBATH W MPEOOPa30OBHIBATH CYKIICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIC W OOIIHE,
YCJIOBHBIE;

BBIABJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTuBOpeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX W YTBEPKICHUSX,
npeajaraTb  KpUTEPUUM Uil BBISIBICHUA ~ 3aKOHOMEPHOCTEW U
MIPOTHUBOPEUHIA;

JIeTIaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JI€TYKTUBHBIX
Y MHAYKTHUBHBIX YMO3AKIHOUEHUN, YMO3AKIOUCHUH 10 aHAJIOTUH;

MIPOBOJAUTH CaMOCTOSITEJILHO  JIOKA3aTEJIbCTBA MaTEMaTHYECKUX
YTBEPKIAEHUN (IPSIMbIE U OT IPOTUBHOTO), BRICTPAUBATh apryMEHTAIUIO,
IPUBOIUTH IIPUMEPHl M KOHTPIPHUMEPHI, 0O0OCHOBBIBAaTH COOCTBEHHEIC
CYXIECHHS U BBIBOJbI;

BbIOMpaTh cmoco0 pemieHus y4yeOHOM 3amauu  (CpaBHHUBATH
HECKOJIbKO BAapHAHTOB PEIICHUS, BBIOMpATh HanOOJee IMOIXOISIIHA C
Y4ETOM CaMOCTOSITEIBHO BBICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBarebCKHe JelicTBUSA:

WCIIOJIb30BATh BOIPOCHI KAaK HCCIIENOBATEIbCKUM HHCTPYMEHT
no3HaHusA, (OPMYIHUPOBATH BOMPOCH], (DUKCHUPYIONIME MTPOTUBOPEUHE,
npoOJyieMy, yCTaHABJIMBAaTh UCKOMOE M JaHHOE, (POPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3ULINIO0, MHECHHUE;

MPOBOJUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00bEKTa, SBJICHUS, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMHU, MPOIIECCAMM;



CaMOCTOSITENIbHO  (pOpMYJIUPOBaTh OOOOIIEHHUS U BBIBOABI IO
pe3ynbTaTam IMpPOBEAEHHOIO HAOIIOJAEHUS, HCCIEIOBAaHUSA, OLICHHUBATh
JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U O00OILEHNI;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoLEcca, a TakKkKe
BBIJIBUTATh MPE/IOI0KEHHS O €70 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmei:

BBISIBIISIT NEPUITUTHI WHGOPMAINK, JAaHHBIX, HEOOXOIMUMBIX IS
OTBETA Ha BOIIPOC M JUIsl PELIEHUS 3a/1a4U;

BEIOWpaTh WHGOPMAIIMI0 W3 WCTOYHUKOB PA3IUYHBIX THIIOB,
aHATM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH WH(DOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEACTABICHHUS,

CTPYKTYpPUpPOBaTh WH(OpMAIUIO, TPENCTABIATh €€ B Pa3IMYHBIX
dbopMax, WILTIOCTPUPOBATH TPAdUIECKU;

OLICHHMBATh  HAAEKHOCTH HMH(POpPMAIMM IO  CAaMOCTOSITEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUS

O0menne:

BOCIIPUHUMATh U (DOPMYIHPOBaTH CYXACHUS B COOTBETCTBUHU C
YCIOBUSIMU U LEISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS 11O
XOJIy pellleHus 3aa4i, KOMMEHTHPOBATh MOTYUYCHHbBIN pe3yibTar;

B X07ie 00CY>KJIeHHsI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOil
TEMBbI, TPOOJIEMBI, PEIIaeMON 3a/a4yM, BBICKA3bIBATh HJIEU, HAlIEJICHHBIC
Ha TOUCK pELICHHs, COMOCTaBIATh CBOM CYXACHUA C CYXICHUIMU
JIPYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh pazIu4ue M CXOJCTBO
NO3UIHMIA, B KOPPEKTHOM ¢GopMe (HOpMyIHpOBaTh Ppa3HOTIACHS, CBOU
BO3PaKEHUS;

OPEICTABIATh PE3yJbTaThl pPEIICHUS 3aJayd, OSKCIEPUMEHTA,
UCCIIEJIOBAHMS,  MPOEKTa,  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 3a]a4 MPE3EHTAIMH U OCOOCHHOCTEH ayAUTOPUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiCTBUA

Camoopranusanus:

COCTABJISATh IUJIAH, AJTOPUTM PEIIEHUs 3aJadyH, BBIOMPATH CIIOCOO
pemieHUss ¢  Y4ETOM  MMEIOLIUXCS  PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEM, AapryMEHTHpPOBAaTb W  KOPPEKTUPOBATh BAapUAHTHI
pelieHnit ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJICKT:

BJa/IeTh HAaBBIKAMH I[IO3HABATEIbHOM pe(IEeKCMU KaK OCO3HAHUSA
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB,
BJIAJETh CIOCO0AMU CaMONPOBEPKH, CaMOKOHTPOJIL Ipolecca H
pe3yJIbTaTa peleHnss MaTEMaTUIEeCKOM 3a/1a4u;

IPEABUIETD TPYIHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTbH IIPU PELICHUN
3aa4l, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTCTB, TAHHBIX, HAWIEHHBIX OIIHNOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LEIH U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTVIKEHHSI WIM HEIOCTHKEHMS PE3yJIbTaTOB JIESTEIbHOCTH,
HaXOJWUTb OIUOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEJIbHOCTD:



NOHMMaTh W  HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHOM U
WHJMBUAYaJIbHOU paOOThl MpU PEIICHUH Y4YEOHBIX 3a]ay, MPUHUMATh
LHEIb  COBMECTHOM  JIESATEIIbHOCTH,  IUIAHUPOBATh  OPraHHU3ALUIO
COBMECTHON paloOThl, pacmpeneisTbh BUABI pPadOT, JOrOBapHUBATHCA,
o0CyKJaTh TpoliecC H  pe3yiabTaT paldoThl, 0000ATh MHEHHS
HECKOJILKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBEIX (popMax paboTel (0OCYyKaeHus, 0OMEH
MHEHHI, «MO3TOBBIE IITYPMbD» U UHBIE), BBIIOJIHITH CBOIO YaCTh PabOTHI
U KOOPJAMHUPOBATh CBOM JACHCTBHUS C JAPYTMMHU UYJICHAMU KOMAaH/IbI,
OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

NNPEJMETHBIE PE3YJIBTATBI

K xonmy oO0yuenus B 10 kiaacce oOyyarouiuiicss MHOTYyYUT
CIIeyIoIIe TpeaMETHbIE pe3yJbTaThl MO OTACIbHBIM TeMaM paboueit
porpaMMbl  Y4eOHOTO Kypca «Anrebpa W Hadajga MaTeMaTUYECKOTO
aHaJIN3a»:

Yucsia v BbIYUCICHUS:

CcBOOOZIHO  OMEpPUPOBAaTh TMOHATHUSAMHU: pPAIMOHAIBHOE  YHCIIO,
OeckoHeYHasi Tepuoauveckas ApoOb, MPOLEHTHI, HPPaIOHATBHOE
YHCII0, MHOKECTBA PAI[MOHAJBHBIX U JEHCTBUTENBHBIX YHCET, MOJYJIb
JICUCTBUTEIILHOT'O YHCJIA;

OPUMEHATH JPOOH U MPOLEHTHI ISl peLICHHs MPUKIAIHBIX 33434 U3
PAa3IMYHBIX OTPACJIEN 3HAHUN U PEaTIbHOU KU3HU;

NPUMEHSTh NPUONKEHHBIC BBIUMCICHUS, TMPaBUIA OKPYTJICHUS,
MPUKUIKY U OLIEHKY pe3yjIbTaTa BIUNCICHUMN;

CBOOOJHO ONEPUPOBATHh MOHATHUEM: CTETIEHB C IIEJIBIM MTOKa3aTeIeM,
UCTOJIb30BaTh MOAXOAAIIYI0 (GOPMY 3alUCH JAEUCTBUTEIBHBIX YHCEN IS
peIIeHUs] MPAKTHUECKUX 3a7a4 U MPECTaBICHUS JAHHBIX;

CBOOOJHO OIEPUPOBATH TMOHATHEM: apUPMETHUUECKHA KOpPEHb
HaTypaJbHOW CTEICHU;

cBOOOJHO OMEpPUPOBATh MOHITHEM: CTENEHb C palMOHAJIbHBIM
MOKa3aTeNeM;

cBOOOHO OMEPUPOBATH MOHATUSAMU: JIOTAPU(PM YHCIIA, JECITUUHBIC
U HaTypaJibHbIE JOrapudmsl;

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: CHUHYC, KOCHHYC, TaHT€HC,
KOTAHI€HC YHCIOBOT0 apTyMEHTa;

ONEpUPOBATh MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAaHTE€HC
YHICIIOBOTO apTyMEHTAa.

YpaBHeHHs U HEpaBeHCTBA:

CBOOOJIHO OMEpUPOBATh TMOHITUAMH: TOXKIECTBO, YpaBHEHHE,
HEPaBEHCTBO, PAaBHOCWIbHBIE YpaBHEHHUS U YpaBHEHHs-CIEACTBHUS,
paBHOCHUJIbHBIE HEPABEHCTBA,

OPUMEHATDH PA3IMYHbIE METO/IbI PEIICHUS PAIIMOHANBHBIX U APOOHO-
paloHANIbHBIX YPaBHEHHH, MPUMEHATh METO MHTEPBAJIOB JJISl PEIICHUS
HEPaBEHCTB;

CcBOOOJHO OMNEpPUpPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOU
NEPEeMEHHOM, MHOTOWIEH C IelbIMH KO3(pPHUIMEeHTaMu, KOpPHU
MHOTOYJICHA, MPUMEHSTHh JeJCHHe MHOrOWIeHa Ha MHOTOWIEH C
ocTaTkoM, TeopeMy besy u Teopemy Bueta myist perienus 3anay;



CBOOOJHO  OMEpUpPOBaTh  MOHATUSMHU:  CHUCTEMa  JIMHEHHBIX
ypaBHEHHI, MaTpuila, ONPEACNHUTENIb MaTpullbl 2 X 2 U €ro
T€OMETPUUYECKUN CMBICT, MCIIOJIB30BaTh CBOMCTBA OIMpeaenuTens 2 X 2
JUTS BBIYUCIICHUS €T0 3HAYCHMSI, TPUMEHSATh OMPEICIUTENH ISl PEIICHUs
CUCTEMbI JIMHEWHBIX ypaBHEHUU, MOJEIHPOBATh peajbHbIC CUTYallUd C
MIOMOIIIbIO CHCTEMBI JIMHEHHBIX YpPaBHEHHM, UCCIEN0BaTh MOCTPOCHHBIC
MOJIEIM C TIOMOIIBI0O MaTpUIl M ONpeAeTuTeNIeld, HHTEePIPETUPOBATH
HOJTyYeHHBIN Pe3yJIbTarT;

UCII0JI30BaTh CBOMCTBA JEHCTBUN C KOPHSAMHU JJIA IPeoOpa3zoBaHuUs
BBIPaKCHU;

BBITOJHATH MPEOOPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPIKAILIUX
CTENEHHU C PallMOHAIBHBIM ITOKa3aTeJeM;

UCTIOJb30BaTh CBOMCTBa JIorapupmMoB i  IpeoOpa3oBaHUs
norapu(MUYECKUX BBIPAKEHUM;

cBOOOIHO OTIepUPOBATH MOHSTUSMH: UppanuoHaIbHbIE,
MOKa3aTeNbHbIE U JOrapu(pMUYECKUE YPAaBHEHHSI, HAXOAUTh UX PEIICHUs
C TOMOIIBIO PaBHOCHUJIIBHBIX TMEPEXOJOB WM OCYIIECTBISS IMPOBEPKY
KOpHE;

OPUMEHATh OCHOBHBIE TpPUTOHOMETpHUeckue (opmymnsl  AJs
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBHIPAKEHUH;

CBOOOJIHO  OMEpUpPOBaTh  TMOHATHEM:  TPUTOHOMETPUUECKOE
ypaBHEHUE, MPUMEHITh HEOOXOAuMble (QOPMYIBl A pEHICHUS
OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICTUPOBATh pealibHbIe CUTYallMU Ha SI3bIKE anreOpbl, COCTABIATh
BBIPAXKCHHUSI, YPaBHEHUS, HEPABEHCTBA M0 YCJIOBUIO 33Ja4M, UCCIIEI0BATh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHMEM amlmapara anreOphl.

@OyHkuuu ¥ rpapuku:

cBOOOJHO ONEpUPOBATh MOHATUAMU: (YHKIIHS, CHOCOOBI 3aJaHus
(GYHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIMH, KOMIO3UIMS (HYyHKIUH, Tpaduk
(YHKIIMM, BBIIOJIHATH JJIEMEHTapHble mpeoOpa3oBaHus TrpaduKoB
byHKITNH];

CBOOOJHO OMEpPUPOBATh TMOHATUSAMU: OOJACTh OMPEIACICHUS U
MHOKECTBO 3HAYeHUH (PyHKUMHU, HYIHM (QYHKIUHA, MPOMEKYTKU
3HAKOIOCTOSIHCTBA;

cBOOOHO OMEPUPOBATH MOHATHUAMU: YETHBIE U HEUETHBIE (PYHKIIHH,
nepuoanyYeckue (QYHKIUH, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIIHMH,
MakCUMyMbl M MUHUMYMBI (DYHKIHMH, HauOOJbIlee M HaUMEHbIIEE
3HaYeHUe (PYHKIIMU HA TIPOMEXKYTKE;

CBOOOJTHO OIMEpUPOBATh TOHITHUSAMHU: CTEMEHHAass (YHKIUSI C
HATYpaJIbHBIM U IIeJIbIM IOKa3zareiaeM, Ipaduk CTENeHHOW (DYHKIMH C
HATYpaJIbHBIM U IIEJIBIM TOKa3aTeseM, rpaduk KOpHS n-oi CTEMEHU Kak
byHKIIMA 00paTHOM CTETIEHHN C HATYPAJIbHBIM TTOKA3aTelIeM;

ONEpUPOBATh TMOHATUSAMU: JUHEHAas, KBaJapaTuyHas U JAPOOHO-
JAWHEWHas (YyHKUWW, BBINONHATH JJIEMEHTAPHOE UCCIECOBAaHHE U
MOCTPOEHHUE UX TPaUKOB;

CcBOOOZHO  OMEpUpoBaTh  MOHATHSAMH:  [OKa3aTelbHas |
norapupmuyeckas GyHKIMH, UX CBOMCTBA U I'padUKH, UCIOIB30BaTh MX
rpaduKy ISl pelIeHNs YpaBHEHU;

cBOOOJIHO  OMEpUpPOBaTh  MHOHATUAMHU:  TPUTOHOMETpHUUYECKas
OKpPYKHOCTb, OTpEJeNIeHne TPUTOHOMETPHUUECKUX (PYHKIHUN UYHCIOBOTO
apryMeHTa;



UCTIOJb30BaTh Tpaduku QYyHKIUI 171 UCCIEAOBAaHUS MPOLIECCOB U
3aBHCHMOCTEH TpU PEIIeHUH 3a]ad U3 APYTUX y4eOHBIX MPEIMETOB U
pealbHOM  KU3HHU, BBIpaXKaTh (QOpPMyJaMU 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOOZHO  OMepupoBaTh  MOHATHSAMH:  apumeTnyeckas u
reoMeTpuyecKas mporpeccusi, 06CKOHEUYHO yObIBaOIIasi TeoMeTpUUYecKas
IpOrpeccusi, TUHEHHBINA U SKCIIOHEHIIMATBHBIN POCT, POpMyJIa CIOKHBIX
IPOLEHTOB, UMETH MPEACTABICHUE O KOHCTAHTE;

UCTIOJb30BaTh MPOTPECCUU I pEIIeHHs pealbHBbIX 3ajad
INPUKJIAJHOIO XapaKTepa,;

CBOOOJHO  OINEpUPOBAaTh  MNOHATHSAMHU:  IOCJIEI0BATEIbHOCTD,
CHOCOOBI 33JITaHUs NOCIE0BATEIBHOCTEN, MOHOTOHHBIE U OTPAaHUYECHHBIE
NOCJIEOBATENBHOCTH, IOHUMATh OCHOBBI 3apOKICHUS MAaTEMaTHYECKOIO
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJlbIX;

CcBOOOJHO OINEpPUPOBaTh MOHATUSAMU: HENPEPBIBHBIE (DYHKIIHH,
TOYKH pa3pbiBa rpaduka GyHKIMN, ACHMITOTHI rpaduka PyHKITUH;

CBOOOJHO OMEPUPOBATH MOHATHEM: (GYHKIHWS, HENMpepbIBHAS Ha
OTpe3Ke, MPUMEHSTh CBOWCTBA HEMPEPBIBHBIX (DYHKUUN Ui pEIICHHUs
3azay;

cBOOO/IHO ONEpPUPOBAThH MOHATUSMU: TIEPBasi U BTOpPast MPOU3BOTHBIC
byHKIMH, KacaTenabHas K rpaQuKy QyHKINHU;

BBIUUCIISITh TPOU3BOJHBIE CYMMBI, IPOU3BEACHUSA, YaCTHOTO U
KOMIO3UIIMK JIBYX (YHKIMH, 3HAThb MPOU3BOJAHBIE SJIEMEHTAPHBIX
byHKIINH];

UCIIOJIb30BaTh ~ TEOMETPUYECKUH W (UBMYECKUH  CMBICI
IIPOU3BOIHOM JUIS PEIICHUS 3a/1a4.

MHoxkecTBa U JIOTHKA:

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: MHOXKECTBO, OIEpalMd HaJ
MHO>KECTBaMU;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII anmmapar Jisl OMHCaHus
peallbHbIX TPOIECCOB U SIBICHUN, MPHU pEIICHWH 3a7ad M3 JAPYTux
y4eOHBIX NPEIMETOB;

CBOOOJHO ONEPUPOBATh MOHATHUAMM: ONPEIEIEHUE, TEopema,
ypaBHEHUE-CIIEICTBUE, CBOMCTBO MaTEMaTUYECKOI 0 00BeKTa,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonmy oO0yuenus B 11 kiacce oOyyarouiuiics MHOTYyYUT
CIIeyIoIe TpeaMETHbIE pe3ybTaThl MO OTACIBbHBIM TeMaM paboueit
IporpaMMbl  Y4eOHOTO Kypca «Anrebpa W Hadaga MaTeMaTUYECKOTO
aHaIU3a»:

Yucia 1 BbIYMCTIEHUA:

CBOOOJHO ONEPHUPOBATH MOHATHUAMM: HATyPAJIBHOE U IIEJI0€ YHUCIIO,
MHOKECTBAa HATypajbHBIX U IEJbIX YHCEN, HCIOIb30BaTh MPHU3HAKU
nenumoctu uenbix uucen, HOJ[ m HOK HarypanbHbBIX uucen st
pelIeHus 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJHO  ONEpHUpPOBaTh IMOHATHEM OCTaTKa MO  MOJIYJIIO,
3aMUChIBaTh HaTypaJilbHbIE YKCIa B PA3IMYHBIX MO3UIIMOHHBIX CHCTEMaXxX
CUHCIICHUS;

CBOOOJHO OMEpPUpPOBATh MOHATHSAMH: KOMILJIEKCHOE YHCIO U
MHO>KECTBO KOMIUIEKCHBIX YHCEN, MPEICTaBIsATh KOMIUIEKCHBIE YMCIIa B
anreOpandeckoii W  TPUTOHOMETPUYECKOW  (opMe,  BBITIOJIHATH



apumeTryecKkue omepanud ¢ HUMU U U300pakaTb Ha KOOPAUHATHOM
TUIOCKOCTH.

YpaBHeHHs U HEpaBeHCTBA:

cBOOOHO OTIePUPOBATH MOHSTUSMH: UppaluoHaIbHbIE,
NOKa3aTeNbHbIE M JIorapu(MHUUECKHe HEpPaBeHCTBAa, HAXOJUTh HX
pEIIeHNUs C TOMOIIBIO PABHOCHIBHBIX TIEPEX0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

cBOOOJHO  OMEpUpPOBaTh  TOHATHEM  TPUTOHOMETPUUYECKOE
HEPAaBEHCTBO, MPUMEHITh HEO0OXoauMble (OPMYNBlI ISl  PEIICHUs
OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEpPUPOBATh MOHATUAMH: CHCTEMa U COBOKYITHOCTD
YpaBHEHHH U HEPaBEHCTB, pPABHOCWIbHBIE CHUCTEMBI M CHCTEMBI-
CIIEICTBUSI, HAXOIUTh  PEUICHHs] CHUCTEMbl U  COBOKYITHOCTEH
paloHaIbHBIX, UPPAMOHATBHBIX, MOKA3AaTEIbHBIX U JOrapu(PMUIECKUX
YPAaBHEHUI U HEPABEHCTB;

pemats  palMOHANbHBIC, HppalMOHAIbHBIE, IOKa3aTeIbHbIC,
jgorapuMUYECKUe U TPUTOHOMETPHUUECKHUE YpaBHEHHsSI M HEPaBEHCTBA,
coJieprKalie MOAYJIH U MapaMeTphl;

OPUMEHATh TpaduyecKue METOAbl I pELICHUS YpaBHEHHH u
HEPaBEHCTB, a TAKXKE 3a/1a4 C apaMeTpamu;

MOJICTMPOBATh pealibHbIe CUTYallMU Ha SI3bIKE anreOpbl, COCTABIIATH
BBIPQKCHHSI, yYpaBHEHHS, HEPAaBEHCTBA U HMX CHCTEMbI MO YCIOBHIO
3aJ1auM, UCCIIEI0OBATh MOCTPOSHHBIE MOJIETH C HCIIOIb30BAHUEM arllapara
anreOppl, UHTEPIIPETUPOBATDH MOJIYUCHHBII pe3ybTar.

DOyHKUUM U rpaguKu:

CTPOUTH  TIpaQuUKud  KOMMOO3ULIMUUA  (YHKIUH C  [OMOIIBIO
3JIEMEHTAPHOTO UCCIEAOBAHUS U CBOMCTB KOMITO3UIIUH IBYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE 00pa3bl YpaBHEHHIl M HEPaBEHCTB Ha
KOOPAWHATHOM IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: rpaduku
TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OpUMEHATh (QYHKIUU IS MOJCIMPOBAHUA U HCCIEAOBaHUSA
pealbHbIX IPOIECCOB.

Hayana maTeMaTH4ecKOro aHau3a:

UCTIOJb30BaTh MPOU3BOAHYIO ISl HMCCIEJOBaHHUA (PYHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI;

HaxXoAWTh HauOoJbllee ¥ HAUMEHbIIEee 3HaueHus (QyHKUUU
HETPEPHIBHOM HA OTPE3KE;

UCTOJb30BaTh MPOU3BOJHYIO [ HAXOXKACHUS HaWIYYIIero
pelleHrsT B MPHUKIAJHBIX, B TOM YHCJIE COIMAIBbHO-3KOHOMHYECKUX,
3ajavax, Ui ONpeAeNieHUs] CKOPOCTU U YCKOPEHHsI Mpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm;

cBOOOHO OTIepUPOBATH MOHSTUSMH: nepBooOpa3zHas,
onpeAenéHHbId HMHTErpaj, HaXOAWTh IEepBOOOpa3HBbIE 3JIEMEHTAPHBIX
(GYHKIMI 1 BBIYUCTATH HHTErpal no ¢popmyne Hetotona-Jleitbnuna;

HaXOAWUTh ITUIOIMIATU IJIOCKUX (UTYp U OOBEMBI TEN C MOMOUIBIO
UHTErpaa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJEIUPOBAHUM Ha
npuMepe cocTaBieHus AuddepeHInaTbHBIX YPAaBHCHHM,



pemiaTh OpUKIAJHBIE 3aJaud, B TOM YHCJIE€ COIMAJILHO-
HKOHOMUYECKOTO u (bu3HIecKoro XapakTepa, CpElICTBAMHU
MaTEMaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

HaumenoBanue pa3ieiios
U TeM NPOrpaMMbIl

KoaunuecTBo uacoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTHyeckune
padoThI

DJIeKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTebHbIE PeCypChbl

MHoOxecTBO
JNEHCTBUTEIBHBIX YUCET.
MHOro4JieHsl.
PanrionansHbIe ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPABHEHUHN

24 1

OyHKIUH U TpaQUKH.
CreneHnast GyHKIUS C
LEJIBIM TTOKa3aTeneM

12 1

Apudmerndeckuil KOpeHb
N-Ol CTEIEHHU.
HppauunoHanbHbIe
ypaBHEHUs

15 1

IToka3zarenbHas QyHKIUS.
[Toka3zaTenbHbIE ypaBHEHUS

10 1

Jlorapudpmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHCHHS

18 1

Tpuronomerprnueckue

22 1




BBIPA)KCHMS U YPAaBHEHUS

IlocnenoBaTenLHOCTH U

10 1

IIPOrpeccuu

HenpepriBable GhyHKITUN. 20 )

[IpousBoaHas

[ToBTOpeHmEe, 0600IICHNE, 5 5

CUCTEMaTHU3alMs 3HaHUN
OBIIEE KOJIMYECTBO 136 10 0
YACOB 110 I[TPOTPAMME
11 KUIIACC
Ne KoauuecTBO YacoB

HaumenoBanue pa3jieiion JuekTpoHHbIE (UG pPOBHIE)
n/ KoHnTpoibHble IIpakTHyeckue

U TeM NPOrpaMmbI Bcero o0pa3oBaTesibHbIE pecypChl
n padoThI padoThI

UccnenoBanme GpyHKIMiA ¢ 9 i

MMOMOIIBIO TPOU3BOTHOM

[TepBooOpazHas 1 HHTETpa 12 1

I'padpuxu

TPUTOHOMETPUUECKUX

GbyHKIHIA. 14 1

Tpuronomerpuyeckue

HEPAaBEHCTBA

WppaunoHaneHele,

MOKa3aTeNbHbIE U

24 1
norapudmuyeckue

HCPaABCHCTBA




5 KommiekcHpie uncia 10 1
6 Harypaibnsle u nensie 10 1
qHyclia
Cucremsl palliOHANIbHBIX,
MPpALMOHATIbHBIX
7 MOKAa3aTeIbHBIX U 12 1
norapuMUUECKUX
ypaBHEHUN
8 3agayu ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, 16 )
CHCTEMAaTH3alNs 3HAHUMN
OBIIEE KOJIMYECTBO 136 10

YACOB 110 I[TPOTPAMME




IHOYPOYHOE INIAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KogunuecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

MHOk€eCTBO, ONepary HaJ
MHOKECTBAMHU U UX CBOMCTBA

Juarpammel Diinepa-Benna

IIpuMeHeHnEe TeOpEeTUKO-
MHOKECTBEHHOI'O aIapara
JUIsl peleHus 3a1a4

PanmonansHbie ynca.
OOBIKHOBEHHBIE U
JecATUYHbIEe Ipoou,
MIPOLIEHTHI, OECKOHEYHBIC
MEPHOINYECKHE TPOOH

ParmonansHbIe YKCIa.
OOBIKHOBEHHBIE U
JeCSITHYHBIE TPOOH,
MIPOLIEHTHI, OECKOHEUHBIC
MEPHOINYECKHE TPOOH

[Ipumenenue npobeit u
MPOLICHTOB JIJISl PEILICHUS
MPUKJIAJHBIX 3a7a4




[Ipumenenue apodeii u
MPOLEHTOB ISl pEIICHUS
NPUKIAIHBIX 3a7a4

JleicTBUTENbHBIE YUCTIA.
Pannonanwubie 1
HWppalOHAIIbHBIC YHCIIa

Apudmernueckue onepauu
C JICHICTBUTEIILHBIMU YHCIIaAMHU

10

Monynb AeHCTBUTEIHLHOTO
YKCJa U €10 CBOMCTBA

11

[TpuOnmxE€HHbBIE BHIYUCIECHUS,
MpaBHUJIa OKPYTJICHUS,
MPUKUIKA U OI[CHKA
pe3ysibTaTa BEIYUCICHUN

12

OCHOBHEBIE MCTOJbI pCHICHUA
LIEJIBIX ¥ APOOHO-
palMOHAIBHBIX YPABHEHHN U
HEPaBEHCTB

13

OCHOBHEBIE MCTOJbI pCHICHUA
LEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPABEHCTB

14

OcHOBHEIE MCTOJbI pCHICHUA
LEJIBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB




15

MHOro4ieHsl OT OHOMN
nepeMeHHou. Jlenenue
MHOTO4YJICHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOT04JICHBI C OEJIbIMHA
kodpunmentamu. Teopema
Buera

17

PemreHne cucreM ITUHENRHBIX
ypaBHEHUH

18

Pemenune cucteM MTMHENHBIX
ypaBHEHUH

19

Marpuiia cuCTeMbI TUHEUHBIX
ypaBHeHU. OnpenenuTeb
MAaTpHUIIbl 2%X2, €ro
TCOMETPUUYECKHUIN CMBICT U
CBOHCTBA; BLIYUCIIECHHUE €T0
3HAYECHUS

20

Onpenenurens MaTPUILBL 2X2,
€ro reOMeTpUYEeCKUI CMBICT U
CBOMCTBA; BHIYHCIICHUE €TO
3HAYCHUS

21

[IpumeneHne onpenenuTens
JUISl pEILIEHUS] CHCTEMBI
JIMHEWHBIX YPaBHEHUHN

22

Pemenue MNPUKJIAAHBIX 3aaa4
C IOMOIIBIO CUCTCMBI




JIMHEHHBIX YPaBHEHUHN

23

Pemenue npukiagHelx 3a1a4y
C IIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

24

KonrtpomnsHas pabora:
"PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OysKMs, cnocoOb! 3a1aHus
¢dbynknun. B3anmao
oOpaTHbIe (PYHKITHH.
Komnozumus GyHkiuit

26

I'paduk pyskmmm.
DJieMeHTapHbIe
npeoOpazoBaHus rpadUKoB

byHKIHHA

27

OO6acth onpeesieHUst 1
MHOECTBO 3HaYEHUN
dbyskuun. Hymm yHKImm.
[IpoMexxyTku 3HaK
MOCTOSTHCTBA

28

UYETHbIEe 1 HEYETHBIE
¢byukun. [lepuoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI
¢byskuuu. Hanbonpmee u




HaVMEHBbIIIEE 3HAUCHHE
(GYHKIHMN Ha TPOMEKYTKE

30

JIuneiinas, kBagpaTU4yHas U
npoOHO-MHUHEHAs QyHKIMN

31

DrneMeHTapHOe Ucciel0BaHue
U MIOCTPOEHUE IPaPUKOB ITUX
byHKIUH

32

DneMeHTapHOe UCCIIeIOBaHHE
Y TIOCTPOCHUE TPapUKOB ITUX
byHKIMHA

33

CrteneHsb ¢ 1eabIM
nokazareiieM. bunom
Hrrotona

34

CreneHs ¢ 1eabIM
nokasareiieM. bunom
Hrrotona

35

Crenennast yHKIUSA C
HATYPaJbHBIM H LEJIbIM
nokasaresieM. E€ cBolicTBa n

rpaduk

36

Konrpomnsnas pabora:
"Crenennas ¢pyHkuus. Eé
cBOMcCTBa U Tpaduk"

37

ApudmeTnueckuii KOpeHb
HaTypaJbHOU CTEIIEHU U Er0
CBOMCTBA




38

ApudmeTnueckuil KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBa

39

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKCHUM, COIEPIKALUX
CTENEHU U KOPHU

40

ITpeoOpa3oBaHus YUUCIOBBIX
BBIpaXXEHUH, COAEPIKALIUX
CTENEHU U KOPHU

41

[Ipeobpa3oBaHus YUCIOBBIX
BBIpXKEHUH, COIepPIKAIIUX
CTETIeHU U KOPHU

42

WppatmonanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PELICHUS
UppaLMOHATILHBIX YPaBHEHH

43

WppatmonanbHble ypaBHEHHUS.
OCHOBHBIE METObI PELICHUS
VMPPALMOHAIIBHBIX YPaBHEHUN

44

HppauuroHanbHble ypaBHEHMUS.
OCHOBHBIE METOBI PELICHUS
HMPPALMOHAIIBHBIX YPaBHEHUN

45

PaBHOCHIBHBIE nepexoanl B
PECIICHUN UPpPALUOHAJIBHBIX
ypaBHEHUI

46

PaBHOCHIBHBIE Nnepexoanl B
PCHICHUN UPPALUOHAJIBHBIX




YpaBHEHUN

47

PaBHOCHIBHBIE Nnepexoanl B
pCeIICHUN UPPALUOHAJIBHBIX
ypaBHEHUH

48

PaBHOCHUIIBHBIE TIEPEXOABI B
peLICHUU UPPaLMOHAIbHBIX
YpaBHEHUH

49

CaoiicTBa 1 rpad)uK KOPHSI n-
Oif cTeneHu KaK QyHKIIUU
00OpaTHOM CTETeHHU C
HATypaJbHBIM MOKa3aTeleM

50

CgoiicTBa 1 rpaduK KOPHSI n-
O CTEeTeHM KaK (PYHKITUN
00paTHOM CTETIeHH C
HATYPaJbHBIM ITOKA3aTeIEM

51

KonTponbhas pabora:
"CsoiicTBa u TpaduK KOpHS n-
Ol CTETICHH.
HppaunonanbHbie
ypaBHeHUs"

52

Cremnenb ¢ parmoHaIbHBIM
IIOKa3aTelIeM U €€ CBOMCTBA

53

Crenenb ¢ palmoHaIbHBIM
IIOKa3aTelIieM U €€ CBOMCTBA

54

Crenenb ¢ palmoOHaIbHBIM
oKa3aTeJieM U €€ CBOUCTBA




55

[TokazarenbHas hyHKUUS, €€
CBOMcTBa U rpauk

56

Hcnonb3oBanue rpaduka
(GYHKIMU 1715 pelIeHust
ypaBHEHUI

57

Hcnonb3oBanue rpaduka
(GYyHKUIMU 715 pelieHust
ypaBHEHUN

58

IToka3aTennHbIC YPaBHCHUA.
OCHOBHEBIE MCTO/bI PCHICHUA
IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

59

[TokazarenbHble ypaBHEHUS.
OCHOBHBIE METObI PELICHUS
MOKa3aTeIbHBIX YPAaBHEHUN

60

[Toka3zaTenbHbIE ypaBHEHUS.
OCHOBHBIE METObI PELICHUS
MTOKa3aTeNIbHBIX YPABHEHHUI

61

KonTponbhas pabdora:
"[MokazarenpHast GyHKIIHSL.
[TokazarenbHble ypaBHEHUS"

62

Jlorapudm uncna. CoiicTa
norapudma

63

Jlorapudm uncna. CoiicTa
norapudma

64

Jlorapudwm uucna. CBoiicTBa
nmorapudma




65

JlecsaTU4HBIC U HATypAJIbHBIE
Jorapu@msl

66

JlecATUYHBIE U HATypaJIbHBIE
norapupmbl

67

IIpeoOpazoBanue
BBIPKCHUH, COJCPIKAIIINX
sorapupmbl

68

[IpeobpazoBanue
BBIPAKCHUH, COJIEpIKAIINX
JorapudMbl

69

[IpeobpazoBanue
BBIPAYKECHHI, COJIEPIKALUX
JorapudMpl

70

Jlorapudmuueckas GyHKIuS,
e€ cBolicTBa U rpauk

71

Jlorapudmuueckast QpyHKIus,
e€ cBoiicTBa U rpaduk

72

Hcnonb3oBanue rpaduka
(bYyHKIMU 1715 pelieHust
ypaBHEHUH

73

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelieHust
ypaBHEHUH

74

Jlorapupmuueckue
ypaBHeHHs1. OCHOBHbBIE
METOIbI PEIICHUS




J0rapuPpMUUECKUX
YpaBHEHUN

75

Jlorapudgmuueckue
ypaBHeHUs1. OCHOBHBIE
METOBI peIICHUS
JorapuGMUIECKIX
YpaBHEHUU

76

Jlorapugmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/]Ibl PEIICHUS
JorapupMHUUECKUX
ypaBHEHUI

77

PaBHOCHIIBHBIE TIEPEXOABI B
pelIeHUH JOrapuPpMUUECKUX
ypaBHEHUN

78

PaBHOCHIIBHBIE TTEpEXOABI B
peLeHNH JorapuPpMUUECKUX
ypaBHEHUH

79

Kontponbnas padoTa:
"Jlorapupmuueckas
¢dbyukums. Jlorapudmuaeckue
ypaBHEeHUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO




aprymeHTa

82

ApKcrHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO
apryMeHTa

84

Tpuronomerpuueckas
OKpY’KHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPUUYECKHX
(GYHKIMH YHCIOBOTO
apryMeHTa

85

Tpuronomerpudeckas
OKPY’KHOCTb, OIIPEJICIICHHE
TPUTOHOMETPHUUECKHUX
(GyHKIUI YHUCIOBOTO
aprymeHra

86

OcHOBHEIE
TPUTOHOMETPUIECKHE

hopmyITBI

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(dhopMyIIbI

88

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmybl




&9

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(bopMyIIbI

90

[TpeobOpazoBanue
TPUTOHOMETPUYECKUX
BBIPaKCHUI

91

IIpeoOpazoBanue
TPUTOHOMETPUYECKHX
BBIPAKCHUIN

92

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPaKCHUIN

93

[IpeobpazoBanue
TPUTOHOMETPHUUECKHUX
BBIPAYKEHU I

94

Pemenue
TPUTOHOMETPUICCKUX
ypaBHEHUU

95

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUI

97

Pemenne
TPUTOHOMETPUUYECKUX




YpaBHEHUN

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

99

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUH

100

Pewenune
TPUTOHOMETPUYECKHUX
ypaBHEHUI

101

Kontposnbnas padoTa:
"Tpuronomerpuyeckue
BBIPAKEHUS U
TPUTOHOMETPHUECKHE
ypaBHEeHUs"

102

ITocnemoBaTeILHOCTH,
CIIOCOOBI 3aIaHus
MOCJIEIOBATEILHOCTEH.
Metoa MaTeMaTUUECKOM
WHIYKITAN

103

MOHOTOHHBIE B
OTpaHUYCHHBIC
MOCJIEOBATENLHOCTH.
Hcropus ananmsa
OECKOHEUHO MaJjbIX

104

Apudmernueckas rnporpeccus




105

I'eomeTpuueckas nporpeccus

106

Bbeckoneuno yOsiBaromias
reoMeTpHUECcKasi MPOrpeccust

107

CymMa 6eCKOHEUHO
yOBIBaroIIEeH reoMeTpUIecKOit
IIPOrpeccuu

108

JIunenHsbIil 1
SKCIMOHEHIIMAJIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX
MIPOLICHTOB

109

JImHeHBIN 1
AKCIMOHEHIHAIBHBIN POCT.
Yucno e. DopMya CI0KHBIX
MPOIICHTOB

110

Hcnonb3oBanue nporpeccun
AJIg pCIICHUA pCaJIbHBIX 3a1a4
MIPUKJIATHOTO XapaKTepa

111

KonTponbhas pabdora:
"[TocnenoBarenbHOCTH U
nporpeccun”

112

HenpepbiBHBIE PYHKIUHT U UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMITOTHI
rpadukoB QyHKIHIA

114

CaoiicTBa QyHKIIUN
HETPEPBIBHBIX HA OTPE3Ke




115

CaoiicTBa GyHKINI
HETPEPBIBHBIX HA OTPE3Ke

116

Mertox nHTEpBANIOB IJIst
pELIEHKS] HEPABEHCTB

117

Meroa uHTEpBANIOB AJIA
pelIeHus] HEPaBEHCTB

118

Metoa UHTEpPBAJIOB AJIS
peleHus] HEPaBEHCTB

119

[IpumeHeHne cBOWCTB
HENpPephIBHBIX PYHKIMHA JUIs
pelieHns 3a1a4

120

[IpuMeHeHne CBOWCTB
HETPEPBIBHBIX (QYHKIMHA 1151
peuieHus 3ana4y

121

IlepBas u BTOpas
MIPOU3BOJIHBIEC (DYHKIIUU

122

Onpenenenue,
F€OMETPUUYECKHUI CMBICT
MPOU3BOJHOMN

123

Omnpenenenue, GU3NICCKUN
CMBICTT POU3BOIHOMN

124

YpaBHeHHE KacaTeIbHOU K
rpaduky GyHKIUHA

125

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIUU

126

HpOI/I3BO,Z[H]':>IC SJICMCHTApPHBIX




byHKIUH

127

[Tpou3BoiHBIE AIIEMEHTAPHBIX
byHKIUH

128

ITpousBosHas CymMMBl,
IIPOU3BENIEHNUS, YaCTHOTO U
KOMIO3ULUH (PYHKITHI

129

[IpousBogHast CyMMBI,
MIPOU3BEICHNUS, YaCTHOTO U
KOMITO3UIIUHU (PYHKITHIHA

130

[Ipou3BoHast CymMMBl,
MIPOU3BEICHNUS, YACTHOTO H
KOMITO3UITUHU (yHKITHHA

131

KonTponbhas pabora:
"[IpousBoHas"

132

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aIus 3HaHUH:
"VpaBHeHus"

133

[ToBTOpenue, 06001IeHNE,
CUCTEMATU3AIIM 3HAHUN:
"OyHkuun"

134

HToroBast KOHTpOJIbHAS
pabota

135

HrtoroBast KOHTpoOJIbHAS
pabora

136

[ToBTOpenue, o6001IEHNE,
cucTeMaTu3alus 3HaHu|




OBIIEE KOJIMYECTBO YACOB

1O ITPOI'PAMME 136 10 0
11 KIIACC
N Kosmn4yecTBo 4acos DJIeKTPOHHbIE
; Jara uudpoBbie
n/ Tema ypoka KonTpoabHbIe IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
n padoThbI padoThbI
pecypchbl

[IpuMeHeHne MPOU3BOIHOM
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON
K MCCIIEJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHne Mpou3BOAHOM
K UCCJIEIOBAHUIO (YHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHre MPOU3BOIHOU
K UCCJIEeIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTb ¥
IKCTPEMYMBI

IIpumeneHnne npon3BOgHON
K UCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U




JKCTPEMYMBI

IIpuMeHeHne MpOU3BOAHOU
K UCCJIEIOBAHUIO (QYHKITUI
Ha MOHOTOHHOCTb ¥
IKCTPEMYMBI

Haxoxxnenue HanOombIero
Y HaUMEHBILIETO 3HAYCHHS
HEeNpepbIBHON (PYHKIMU HA
OTpe3Ke

Haxoxxnenue HanGobIero
Y HaUMEHBILETO 3HAYCHHS
HENpepbIBHON (PYHKLMHU HA
OTpe3Ke

Haxoxnenue Haubombiero
Y HAaMEHbILIET0 3HAYEHUS
HenpepbrIBHON (YHKIIUU Ha
OTpe3Ke

10

Haxoxnenne HanOoJIbIIIETO
¥ HaMMEHBIIIEr0 3HAYECHHS
HENPEepBIBHON (DYHKITUU HA
OTpEe3Ke

11

Haxoxnenne HanOoJIbIIEro
U HAMMCHBIIICTO 3HAUCHUA
HenpepbrIBHON (DYHKIIUU Ha
OTpe3Ke

12

Haxoxnenne HanOoJIbIIETO
N HAMUMCHBIICIO 3HAUYCHUSA




HETPEPHIBHON (PYHKIINU HA
OTpe3Ke

13

IIpuMeHeHne MPOU3BOAHOU
JUIS. HAXOXKACHUS
HAWIy4ILEero peleHus B
MIPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne MpoU3BOAHOU
JUIS. HAXOXKACHUS
HAWIy4IlEero peleHus B
IIPUKIJIAIHBIX 3a7a4ax

15

[Ipumenenne npon3BOHON
JUISL OIIPECIICHUS] CKOPOCTH
U yCKOPEHHUs IpoLecca,
3aJJaHHOTO (popMyIIOi Min
rpapuxoM

16

[TpumeneHne Mpon3BOTHON
IUISL OTIPE/ICNIEHHSI CKOPOCTH
M YCKOPEHUsI Ipoliecca,
3aJJaHHOTO (popMyJIOi Min
rpapuKoM

17

Kommozurus ¢hyHkimii

18

Kommozurust ¢hyskimii

19

Kommozumus GpyHKImiz

20

I'eomerpuueckue oopasbl
YpaBHEHUH Ha
KOOPJMHATHOM IJIOCKOCTH




21

I'eomeTrpuueckue o6passl
YpaBHEHUH Ha
KOOPAMHATHOW INTIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHMA ¢
MOMOIIIbIO TPOU3BOAHON"

23

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX (QYHKIIHH.
[TpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (QYHKIIHH.
[TpaBuia HaXOXKICHUS
MepBOOOPA3HBIX

26

HuTerpain.
['eomeTpuyeckuii CMbICIT
MHTErpaja

27

Brruucnenune
OIIPEICIIEHHOT O UHTErpaia
o popmyne HproToHa-
JleitOHuna

28

Brruucnenue
OIIPEACIIEHHOT O UHTErpaia
o hopmyne HprotoHa-




JleitOnwnIa

29

IIpumeHeHue nHTErpaa
JUIS. HAXOXKACHUS
TUIOIIAACH TUIOCKUX (UTYp

30

IIpumeneHnne unTErpaia
JUIsL HAXOXKAEHUS 00bEMOB
TreOMETPUUYECKUX TET

31

[Ipumepsl perieHuit
mudepeHIanTbHBIX
ypaBHEHUI

32

[Tpumepsl permennit
mudhepeHIanTbHBIX
YpaBHEHUU

33

Marematnueckoe
MOJICIUPOBAHNE PEATBHBIX
MIPOIIECCOB C MIOMOIIIBIO

i GepeHImanTbHBIX
ypaBHEHUU

34

KonTponbhas pabora:
"[lepBooOpasnas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKIMHU, UX CBOICTBA U
rpaduKu

36

Tpuronomerpuyeckue
(GYHKIIMU, UX CBOMCTBA U




rpaduku

37

Tpuronomerpuyeckue
(byHKIMHU, UX CBOICTBA U
rpaduKu

38

Tpuronomerpuueckue
(byHKIMU, UX CBOICTBA U
rpaduxu

39

Tpuronomerpudeckue
(GYHKIINHU, UX CBOMCTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPHUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKON
OKpPYXKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKpPYKHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

43

OT160p KOpHEH
TPUTOHOMETPUYECKUX




YPaBHEHUH C MMOMOIIBIO
TPUTOHOMETPUYECKON
OKpPYKHOCTH

44

Pemenune
TPUTOHOMETPUUYECKUX
HEpPAaBEHCTB

45

Pemenune
TPUTOHOMETPUYECKUX
HEpPAaBEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemrenne
TPUTOHOMETPHUIECKUX
HEPaBEHCTB

48

KonTponbhas pabora:
"I'pacduku
TPUTOHOMETPHUECKUX
GyHKIHA.
TpuronomeTprdeckue
HepaBeHCTBA"

49

OCHOBHBIE METOIIBI
pelIeHUs TTOKa3aTeIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
pEIICHNUs TOKA3aTEIbHBIX




HEpPaBEHCTB

51

OCHOBHBIE METOIBI
pEIIeHUs TOKa3aTEIbHBIX
HEPABCHCTB

52

OcHoBHbBIC MCETOJAbI
peUICHUS IMOKA3aTCIbHBIX
HCPaBCHCTB

53

OcHOBHBIE METOIbI
pelieHus
JorapuMUUECKUX
HEPaBEHCTB

54

OCHOBHEBIE METOJIEI
pereHus
Jorapu(PMUIECKUX
HEPaBEHCTB

55

OCHOBHBIE METOIbI
pelreHus
JorapuMUIECKUX
HEPABCHCTB

56

OCHOBHBIE METO/IbBI
pelreHus
J0rapuPpMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METOIBI
pEIICHUs UPPAITUOHATIBHBIX
HEPABCHCTB




58

OCHOBHBIE METOIIBI
pEIICHUS UPPAITUOHATBHBIX
HEPABCHCTB

59

OCHOBHBIE METOIBI
pENICHUs UPPAITUOHATIBHBIX
HEPABEHCTB

60

OCHOBHBIE METOIBI
pEIIeHUs UPPAITUOHATIBHBIX
HEPaBEHCTB

61

I'paduueckue MeTo bl
pELIEeHNs] UPPALMOHATIBHBIX
ypaBHEHUH

62

I'paduaeckue meToap!
pEelIeHUs UPPAUOHATIBHBIX
ypaBHEHUM

63

['paduaeckue meTomp!
pereHus TOKa3aTeIbHBIX
ypaBHEHUU

64

I'padmaeckue MeToap!
pEIICHUs TTOKa3aTeIbHBIX
HEPABCHCTB

65

I'padmyeckue MeToant
pereHus
JorapupMHUECKUX
YpaBHEHUN

66

I'padmyeckue MeToab!




peleHus
JorapuPpMUUECKUX
HEPABEHCTB

67

I'padmyeckue MeToab!
peneHus
JorapupMHUUECKUX
HEPaBEHCTB

68

I'paduueckue MeTo b1
peleHus MOKa3aTeNbHbIX U
JorapupMUUECKUX
YpaBHEHUH

69

I'paduueckue MeTo b1
peLIeHUs NI0KA3aTeIbHbIX U
JorapupMHUECKUX
ypaBHEHUN

70

I'padmyeckue MeToab!
pElIeHUs TOKA3aTENbHbBIX U
JorapuMUUECKUX
HEPABEHCTB

71

I'paduaeckue meToapl
peIIeHHsI TOKa3aTeIbHBIX U
JOTapUPMHUUECKUX
HEPaBEHCTB

72

KonTponbhas pabora:
"UppaunoHaibHbIE,
MOKa3aTeNIbHbIE U
JorapuMuIecKue




HepaBeHcTBa"

73

KommiekcHbie yucna.
AnreOpanueckas u
TPUTOHOMETPUYECKAS
(dhopMBI 3anucH
KOMIUIEKCHOTO YHCJIa

74

KowmriekcHbie yncna.
AnreOpanueckas u
TPUTOHOMETPHUECKAS
(dhopMBI 3anucu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OIepaLuy ¢
KOMILJIEKCHBIMHU YUCIIAMH

76

Apudpmernueckue
OTIEPAaINH C
KOMILICKCHBIMHU YUCIIAMH

77

N3obpaxenue
KOMIUIEKCHBIX YHCel Ha
KOOPJWHATHOMH IJIOCKOCTH

78

N3obpaxenue
KOMILJIEKCHBIX YHCEIT Ha
KOOPAMHATHOW INTIOCKOCTH

79

®opmyisia Myaspa. Kopau
N-o¥l CTENEHU U3
KOMILJIEKCHOT'O YrCia




80

®opwmyiia Myaspa. Kopau
N-o¥l CTENEHU U3
KOMILJIEKCHOT'O YrCIa

81

IIpumeHeHue
KOMILJICKCHBIX YHCET JIS
peneHust GU3NIECKUX U
reOMETPUUECKUX 3a1a4

82

KonTponbhas pabora:
"KommiiexkcHbie uncia"

83

HaTypaHBHHe H OCIbIC
qucjia

84

HarypanbHblie u 11enble
qucna

&5

[IpuMeHeHne MpU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEI

86

[IpuMeHeHne MpU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEI

87

[IpumeHeHHne NpU3HAKOB
JETUMOCTH LIEJIbIX YHCEI:
HOJl u HOK

88

[Ipumenenue mpu3HaAKOB
JEMMOCTH LIEJBIX YUCEI:
HOJ u HOK

89

[IpumeneHne npu3HaKkoB
JEIMMOCTH LIEJbIX YUCEI:
OCTaTKH MO MOAYJIIO




90

[IpuMeHeHne MpU3HAKOB
JEIIMMOCTH LENBIX YUCEIL:
OCTaTKH IO MOZYJIIO

91

[IpuMeHeHne IPU3HAKOB
JIEITUMOCTH IIEJIBIX YHMCEII:
anroput™ EBxinna s
peLIeHHUs 3a/1a4 B LIEJIBIX
YHCIax

92

Konrpomnsnas padora:
"Teopust LenbIx yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUN. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema v COBOKYITHOCTh
ypaBHeHUN. PaBHOCUITbHBIE
CUCTEMBI U CUCTEMBbI-
CJIe/ICTBHS

95

OCHOBHEBIE METOJIEI
pEIICeHUs CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX YpaBHEHHMA

96

OCHOBHBIE METOIbI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
UppaLMOHATILHBIX
YpaBHEHUU




97

OCHOBHBIE METO/IbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKa3aTEJIbHBIX YPABHEHHUI

98

OCHOBHBIE METO/IbI
peLIeHus CUCTEM U
COBOKYITHOCTEM
II0OKa3aTeJIbHBIX YPAaBHEHHUI

99

OCHOBHBIE METO/]IbI
pEIICHUs CUCTEM U
COBOKYITHOCTEMN
norapuMUIECKHX
YpaBHEHUN

100

OCHOBHBIE METO/IbI
pEIICHUs CUCTEM U
COBOKYITHOCTEMN
JorapupMHUECKUX
ypaBHEHUH

101

[IpumeHeHue cucreM Kk
PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3a7a4 U3
pa3NUYHbIX obacTei
HayKH U PEaJIbHOU KU3HH,
MHTEpIpETaLNs
IIOJIyYEHHBIX PE3YJIbTATOB

102

HpI/IMeHeHI/Ie CHUCTEM K
PCHICHUIO MATCMATHUYCCKUX




3aJa4 U 3a]a4 U3
pa3IuYHBIX o0JacTei
HayKH U PeaJIbHOU KU3HH,
UHTEpIIpeTalus
MOJTy4YE€HHBIX Pe3yJIbTaTOB

103

[IpuMeHeHne HepaBEHCTB K
PEILICHNI0 MaTeMaTHUYECKUX
3a/1a4 v 3a7a4 U3
pa3IuYHBIX o0JacTei
HayKH U PEaJIbHOU KU3HH,
UHTEpIIpeTalus
MOJTy4YEHHBIX Pe3yJIbTaTOB

104

KonrponsHas padora:
"CucTtemMbl palliOHATbHBIX,
UPPALUOHATBHBIX
MOKa3aTeIbHBIX U
J0rapuPpMUUECKUX
ypaBHEHHH"

105

PannoHanbHbIE ypaBHEHMS
C mapameTpaMu

106

PanmonanbHbie
HEPABEHCTBA C
rnapaMmeTpamu

107

PanyioHasbHble CHCTEMBI C
napameTpamu

108

HppanunonanbHbie
ypaBHEHHUsI, HEPABEHCTBA C




napameTpamu

109

HppanuoHaibHbIe CUCTEMBI
C IIapaMeTpaMHu

110

IToka3zarenbHble
ypaBHEHMsI, HEpAaBEHCTBA C
napameTpamu

111

[TokazarenabHbIE CUCTEMBI C
napameTpamu

112

Jlorapupmuueckne
ypaBHEHUS, HEPABEHCTBA C
napameTpamu

113

Jlorapudmuueckue
CHCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuyeckue
YPaBHEHUS C TapaMeTPaMHU

115

Tpuronomerpuyeckue
HEPABEHCTBA C
napameTpamu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapamMeTpaMu

117

[Toctpoenue u
HCCIIEI0BaHUE
MaTeMaTHYECKUX MOIeIeH
peaTbHBIX CUTYAIHH C
MTOMOIIBIO YPaBHEHHH C
napamMeTpamMu




118

[TocTpoenue n
HCCIEA0BaHUE
MaTE€MaTHYECKUX MOJEIIEeH
peanbHBIX CUTYALUH C
ITOMOIIIBIO CUCTEM
YpaBHEHHUH ¢ ITapameTpamMmu

119

ITocTpoenue n
HCCIIEA0BAHUE
MaTeMaTHYECKUX MOJEIIEH
peanbHBIX CUTYALHH C
ITIOMOIIBIO CUCTEM
YpaBHEHHUH ¢ ITapaMeTpamMmu

120

KonrponsHas padora:
"3amaum ¢ napamerpamu’

121

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aIus 3HaHUM:
"VYpaBHeHus"

122

[ToBTOpenue, 06001IeHNE,
CHUCTEeMaTu3alus 3HAHUH:
"VYpaBHeHus"

123

[ToBTOpeHue, 0600MIEHNE,
CUCTeMAaTH3alus 3HAHUA:
"VpaBuenus. CuctemMbl
ypaBHeHU#"

124

[ToBTOpeHue, 0600IIEHNE,
cUcTeEMaTH3allis 3HaHWI:
"HepaBenctna"




125

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aINs 3HAaHUH:
"HepaBeHncTna"

126

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aIus 3HaHUM
"HepaBeHncTsa"

127

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIIMS 3HAHUN:
"IIponsBoaHas u e€
IpuMeHeHue"

128

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alus 3HAaHHUM:
"IIponsBogHas u e€
npuMeHeHue"

129

[ToBTOpeHme, 0600IIEHNE,
CHUCTEeMaTU3aIus 3HAHUM:
"IIpousBoHas u €&
npumeHenue"

130

[ToBTOpenue, 0600IIEHNE,
CUCTeMaTH3alus 3HAaHUM:
"WuTerpain u ero
npuMeHeHue"

131

[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3allis 3HaHW:
"®yHkuun"

132

[ToBTOpenue, o6001IEHNE,
cucTeMaTu3alus 3HaHWi:




"Oyukun"
[ToBTOpeHue, 06001IeHNE,

133 CHCTEMAaTH3allis 3HAHMIA: 1
"OyHkIun"

134 HtoroBast KOHTpONIbHAS { {
pabota

135 HToroBast KOHTpOJIbHAS { {
pabora

136 [ToBTOpEHME, 0606meH1:1e, {
CUCTEMATHU3AIMS 3HAHUM

OBUIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME

136

10




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOMN

IHPOI'PAMMBbI
10 KIIACC

Konx nposepsiemoro

HpOBepﬂeMble NPEAMETHBLIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1 06pa3013:

pe3yJbTaTa o0urero o0pazoBaHus

1 Yucna 1 BEIYUCIIEHUS

L1 OnepupoBaTh MOHATUSMU: PAIMOHATBHOEC M JICHCTBUTENBHOE YHCIIO,
' IPOIIEHTHI

1.2 BrImonHITE apudMeTHIECKHe OTICpalliK ¢ PAIMOHAIBHBIMU U JEHCTBUTEIH

13 BrITIONTHATE  TIPHONMOKEHHBIC BBIYMCICHUS, WCIONB3Yysl TMpaBUia OKPYT
' pe3yibrara BEIYHCIICHHIMA

OnepupoBaTh MOHITHSIMH: CTETICHb C IIEIBIM TTOKa3aTeJIeM, CTaHaapTHas ¢
1.4 KOPEHb HATYPAJILHOUW CTEIICHU; MCIIOIH30BATh MOIXOAIIYI0 GOpMY 3aIuc
MPAKTHYECKUX 33724 U MPECTABICHUS JTaHHBIX

L5 OnepupoBath MOHATUSAMU: CHHYC, KOCHHYC U TAHTE€HC TIPOM3BOJIBHOTO yTia
' yTia uepe3 o0paTHbIe TPUTOHOMETpHUECKUe (QyHKITUU

2 YpaBHEeHHs U HEPABEHCTBA

51 OniepupoBaTh MOHSATHUSAMH: TOXXKIECTBO, YpPaBHECHHE, HEPABEHCTBO, IIEJ
' ypaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUICCKOE YPABHCHHE

2.2 BoinonHsATe npeodpazoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN U pelliaTh

3 BrimonHsaTs peodpazoBaHusl MEIbIX, PATMOHATBHBIX H UPPAIMOHATBEHBIX
' IENBIX, PAIIMOHAIBHBIX U UPPAIlMOHATBHBIX YPABHCHHUI U HEPABEHCTB

54 [IpumeHsITh ypaBHEHUS U HEPABEHCTBA ISl PEIICHUS MATeMaTUYECKUX 3
' HAYKH U PealIbHOM KU3HU

)5 MopenupoBaTh pealibHbIC CUTYalldd Ha SI3bIKE alreOpbl, COCTABIATH BBI
' YCIIOBUIO 33JIa4M, UCCIIEIOBATH MOCTPOCHHBIE MOJICIIH C UCTIOIB30BAHUEM a
3 OyHKIMU U Tpaduku

31 OnepupoBaTb NOHATUAMU: QYHKIUS, CIIOCOOBI 3aAaHUsl (PyHKIMHU, 00IacThb
' byHkmH, rpaguk QyHKIIUU, B3aUMHO 00paTHbIE (YyHKIIMH

32 OnepupoBath MOHATUAME: YETHOCTh U HEUETHOCTD (DYHKIINHU, HYTH (PYHKII

33 Hcnonws3oBath rpaduku GyHKIUN A pelICHUS YpaBHEHHH

34 Crpouth u uuTaTh rpaduKu JTUHEHHON (YHKIMH, KBagpaTHIHOW (GyH

IoKa3aTcJICM




Hcnonws3zoBath rpaduiku GyHKIUN 17151 UCCIICIOBAHUS MPOIECCOB U 3aBUCH

33 Y4eOHBIX TIPEMETOB U pPeaTbHOU KU3HU, BRIPAXKATh (POPMYJIAMU 3aBHCHMO
4 Hauana maTemaTuueckoro aHaiansa

4.1 OnepupoBaTh MOHATUAMU: TOCIEI0BATEIILHOCTD, apU(PMETHUECKAS U TEOME

49 OnepupoBaTh MOHATHSIMH: OECKOHEUHO YyOBbIBalolasi TreoMeTpuiecKa
' yOBIBAIOIIEH T€OMETPUIECKOIN MPOTPECCHH

4.3 3amaBaTh MOCIEOBATEIHHOCTH PA3TUIHBIMH CTIOCOOAMH

44 Hcnonb30oBare CBOMCTBA MOCIENOBATENBHOCTEW M IPOTPECCH I pe
' Xapakrepa
5 MHoXxecTBa U JIOTUKA

5.1 OnepupoBaTh NOHATHIMHU: MHOKECTBO, ONIEPALIMHU HAJl MHOXXECTBAMHU

59 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr Il OMUCAaHUS Pe
' pelieHny 3a1a4 u3 Apyrux y9YeOHbIX MPEeIMETOB

53 OrniepupoBaTh NOHATHSIMU: ONPEJICTICHUE, TEOPEMA, CIIEICTBHE, TOKA3ATEIIbC

11 KJTIACC

Konx npoBepsiemoro

IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBa’

pe3yJbTarTa 0011ero o0pa3oBaHus

1 UYucna v BBIYUCICHUS

L1 OnepupoBaTh MOHATHSIMH: HaTypajbHOE, IIEJI0€ YHUCIIO; HCIOIb30BaTh

pa3oKEeHNe YUCa Ha TMPOCTbIe MHOKUTEINN AJIsl peleHus 3a1a4

1.2 OnepupoBaTh MOHATUEM: CTETICHb C PAllMOHATBHBIM ITOKa3aTEIeM

1.3 OnepupoBaTh NOHATHAMHM: JOTapuU(pM YUCia, JECATUIHbIE U HATYpPAJIbHBIE JI
2 VYpaBHEHUs U HEPABEHCTBA

21 [IpumMeHATh CBOWCTBA CTEMEHH ISl MPeoOpa3oBaHUS BBIPAKEHUN, OIIE
' ypaBHEHHE U HEPABEHCTBO; pelIaTh OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YpaBHE

29 BoinonHATe peoOpa3oBaHus BeIpaXEeHU, cofepkKallux jJorapudmel; onep
' ypaBHEHHE U HEPABEHCTBO; pellaTb OCHOBHBIE THUIIBI JIOTAPU(PMUUECKHX ypa

23 Haxoauts perienns npocTenIux TPUroHOMETPUYECKUX HEPABEHCTB

24 OnepupoBarh MOHATUSMU: CUCTEMA JIMHEWHBIX YpaBHEHUN U €€ pelleH
' ypaBHEHUH JUIsl pelIeHUs] MPAKTUYECKUX 3a/1a4

2.5 HaxoauTe penienust npocTeHIMX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX

6 MonenvpoBaTh peajibHblE CUTyallUd Ha $3bIKE alreOpbl, COCTABIATH Bb
' CUCTEMBI 110 YCIIOBHIO 3aJ]aui, UCCIIE0BATh TOCTPOCHHBIE MOJIENIN C UCTIONb
3 @yHKIMU U TpaduKu




OnepupoBarh NOHATHAMH: TEpUOIUYECcKass (YHKIHUS, TPOMEKYTKH MOHOT

3.1 ¢byHKIMHM, HauOoJblee U HauMEHblIee 3HaUeHUs (PYyHKLIHMU HA IPOMEXKYTK
byHKIMY, 3a1aHHON rpaduKoM

319 OmnepupoBarh MOHATHAMHU: TpaUKH TOKa3aTeNbHOW, JorapuMuIecKo
' n300paXkaTh X HA KOOPIUHATHOW TUIOCKOCTH U UCTIONIB30BATh JUISl PEILICHHS

13 N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKU JHMHEHHBIX ypaBHEH
' CUCTEMBI JINHEWHBIX YPaBHEHUN

34 Hcnonb3oBath rpaduxu GyHKIMHA 1J1 MCCIeI0BaHUs IPOLIECCOB U 3aBUCUM
4 Havana maTeMaTn4ecKoro aHaansa

41 OnepupoBarh MOHATHUSMHU: HETpepbIBHAs (QYHKLUS, MPOU3BOJAHAS (PYHKIL
' ¢u3nyeCcKuil CMBICI POU3BOIHOM JIJIs pelIeHMs 3a/1a4

47 HaxonuTh NMpou3BO/AHBIE 3JIEMEHTAPHBIX (YHKIUM, BBIYUCIATH MPOU3BOJ
' GyHKIMi

43 Vcnonb30BaTh NPOM3BOIHYIO JJIsl HCCIEA0BaHUS (YHKLUHM Ha MOHOT
' pe3yJbTaThl UCCIIEAOBAHUS K TOCTPOEHUIO IpaKoB

44 Mcnonb30BaTh NPOU3BOAHYIO AJISl HAXOXKJEHHMsSI HAWIy4llIero peuleHus B

' HDKOHOMUYECKHUX, 3a1a9axX

45 OnepupoBaTh MOHATHSAMH: TNepBooOpa3Has M MHTETpajl; MOHHMATh T€O
' HHTETpaJa

4.6 Haxonuts nepBooOpa3Hble 3JIeMEHTapHBIX (PYHKIUH, BEIYUCIIATH HHTETPal I

47 Pemarp nmpukiaznHele 3a1add, B TOM YMCIE COLUAIBHO-3KOHOMUYECKOIO U

MATEMAaTHYCCKOroO aHajin3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3j1eMeHT copep KaAHUsI

Yucia 1 BEIYMCIIEHUSA

1.1

Paronansheie yncna. OOBIKHOBEHHbBIE U JECSITUYHBIE JIPOOH, MPOIEHTHI, OECKOHEYHBI
OTIEpalli C PAlMOHATIBLHBIMHU YUCIAMH, TPE0OpPa30BaHUS YHUCIOBBIX BBIpaXKeHHUU. [Ipum
MIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HU

HeﬁCTBHTCHLHBIe yuciaa. PamyoHanbHBIE U HUppanMOHAaJIbHBIC YHCJIA. ApI/I(bMeTI/I‘-IeCKI/I

1.2 [TpubnmkEHHBIE BRIYMCICHUS, PABUJIA OKPYTIICHUS, TPUKUIKA U OI[CHKA Pe3yIbTaTa BbI
13 Crenens ¢ nensiM nokaszarenem. CtannaptHas Gpopma 3anucH JeHCTBUTENBHOTO YKCa.

' JNEHUCTBUTEIBHBIX YUCEN JJIsl PEIICHHS] PAKTUUECKUX 3a7a4 U MPEACTaBICHUS JAaHHBIX
1.4 ApudmMernueckuii KOpeHb HATYpaIbHOU cTereHn. JleficTBUs ¢ apuMeTHIeCKUMHU KOPHS
1.5 CuHyc, KOCUHYC 1 TAaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT'€HC

2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHBIE TPe0oOpa3oBaHUs
2.2 [IpeobpazoBaHye TPUTOHOMETPUIECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE (]
2.3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTo 1 MHTepBai
24 Pemenwe nenpix u [poOHO-paMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenue nppanioHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUH
27 [IpumeHeHne ypaBHEHHI U HEPaBEHCTB K PELIEHUI0 MAaTeMaTHYeCKUX 3a7ad M 3ajad

' KHU3HU

3 OyHKIMH U TpauKH
3.1 OynK1ws, cnocoOsl 3aganus GyHkmu. I'paduk GyHkum. BzanmHo oOpaTHbie GyHKINN
319 OO6macth ompeneneHuss 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymu ¢yskmuu. [IpomexyT

' GyHKIHH
3.3 Crenennast GyHKIUS ¢ HATypaJIbHBIM U IIEJIbIM MTOKa3aTesneM. E€ cBoiicTBa u rpaduk. CB
34 Tpuronomerpuueckas OKpy>KHOCTb, OTIPEACTICHUE TPUTOHOMETPUIECKUX (DYHKIHI YHCIIO

4 Hauana maremaTnueckoro ananusa
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs MTOCIeA0BaTeNbHOCTEH. MOHOTOHHBIE TOCTIEI0
49 Apudmernueckas U reoMerpuueckas rnporpeccud. beckoHeuHo yObIBaromias reome

yObIBaIOIEN reoMeTprueckoil nmporpeccuu. Popmysia CI0XKHBIX MpoueHToB. Mcnomiab3o




3aj1a4 MPUKJIATHOTO XapaKTepa

5 MHoO)kecTBa U JOTHKa
51 MHokecTBO, onepanuy HajJ MHOKecTBaMu. Jluarpammel Jiiniepa — Benna. [Ilpumenenue
' OTHCaHUs PEeaTbHBIX MPOIIECCOB U SBJICHUIA, IPU PEILICHUH 3a7a4 U3 APYTUX YYEOHBIX TP
52 Onpenenenue, Teopema, ClIeICTBUE, JOKa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblii 31eMeHT cOAePKAHUSA
1 Hucna u BBIYUCIECHUS
1.1 Harypanbnblie u nienble uncina. [Ipu3Haku AeIMMOCTH HENbIX YHCEel
1.2 CreneHp ¢ pallMOHAJIBHBIM MOKa3aTeaeM. CBONCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTnynbie U HATypajbHbIE JOrapru(Mbl
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ITpeoOpa3oBanue BBIPAKEHUH, COAECPIKALIMX JIOTapU(HMBI
2.2 [TpeobOpaszoBanHme BeIpaXEHUH, COIEPKAIINX CTEMEHU C PAIIMOHAILHBIM TTOKa3aTele
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
2.6 CucTteMbl TMHEHWHBIX YpaBHEHM. Penienne npukiagHbIX 337124 ¢ TOMOIIBI0 CUCTEMb
2.7 CucTteMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a1a4
' peabHOM KU3HH
3 OyHKIMH U TpaduKu
31 Oyukuus. Ilepuognueckue ¢ynkuuu. IlpomexxyTkn MOHOTOHHOCTH (DYHKIIHH.
’ Haubonbiiee u HauMeHblee 3HaUeHne QYHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U TpaduKu
33 [Toka3zarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB GyHKIMN 1715 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM
35 Hcnons3oBanue rpaduxoB GyHKIUI AN MCCIEIOBAaHUS MPOLIECCOB U 3aBUCHMO
’ 3a/1a4 U3 IPYruX yueOHBIX MPEAMETOB U peajbHON KU3HU
4 Havana marematndeckoro aHaimsa
4.1 HenpepoiBable pyHKIIMN. MeTOA MHTEPBAJIOB JIJIsl pEIICHHSI HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICI TPOU3BOTHON
4.3 [TpousBoaHbIe AeMeHTapHbIX QyHKINNA. DOpMyIIbl HAX0XKIEHUS TPOU3BOIHON CYM




44 [TpumeHeHne TMPOW3BOAHON K HCCIENOBaHMIO (YHKIHMHA Ha MOHOTOHHOCTH M 3K
' HAMMEHBIIIETO 3HAYeHUS! PYHKIIUU Ha OTPE3KE

45 IIpumeHeHne NMPOU3BOIHON ISl HAXOXKJIEHUS HAWIYYILEro PELICHUs B MPHUKIAIH
' npoiiecca, 3alaHHOro (GOpMYIIOi Ui rpaduKoM

4.6 ITepBooOpaznas. Tabnura nepBooOpa3HbIX

4.7 WHuTerpan, ero reomerpuyueckuii 1 punyeckuii cMpIci. Beancnenne naTerpana mo

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHUSI OCHOBHOI
OBPA30OBATEJIbHOI NPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30BAHUA

Kox npoBepsiemoro IIpoBepsiemble TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUSI
TpedoBaHUSs NMPOrpaMMbl CPeTHETr0 001Iero 00pa3oBaHust

Bnanenue Metogamu 10Ka3aTeabCTB, aITOPUTMAMU PEIICHUS 3a71a4; YM
MOHSATUSIMM:  ONpEJENIEHNEe, aKCHOMa, TEOopeMa, CIIEJCTBUE, CB

paBHOCUJIbHBIE (POPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPO
YTIBEpXKIECHHUE, NIPUBOIUTEL IIPUMEPHI U KOHTPIIPUMEPHI, HCIIOIB30BaTh
IMPOBOAUTEL AOKA3aTCIBHBIC PACCYXIACHUA TpHU PCIICHUU 3adad, OIf
paCCY)KIleHI/II\/'I; YMCHHUEC ONCPpHUPOBATH MOHATHAMMA: MHOKCCTBO, IIOAMHO

YMCEHUEC UCITIOJIB30BaATh TeopeTI/IKO-MHO)I(CCTBeHHLIﬁ afrmapar Ay OIuc

U IpU peIlIeHUH 3a7ad, B TOM YHUCIIE U3 JPYIHMX y4eOHBIX MPEAMETO
rpad, CBs3HBIN Tpad, AepeBo, UK, Tpad HA MIOCKOCTH; YMEHHUE 33]1aB
croco0aMu; UCTIOIB30BaTh TPpadbl MPU PEIICHUN 3a/1a4

YMeHue onepupoBaTh NOHATHUSMU: HATYpPaJIbHOE YHUCIO, LIEJIOE YHC
KOpEHb HaTypaJbHOM CTENEHHU, CTENEHb C PalHUOHAIBHBIM I[OKa3a
mokasarenem, jorapudm 4ucia, CHHYC, KOCHHYC U TaHT€HC MPOU3BO
palMOHANIbHOE YHUCJIO, HPPALMOHAIIBHOE YHCIIO, MHOXECTBa HaT
NEHUCTBUTEIBHBIX YHCENI; YMEHUE HCHOJb30BaTh MPU3HAKU JEITUMOCT
HauMeHbIllee o0IIee KpaTHOe, adroput™M EBKiIHMIa mpu pelieHuu

MO3ULIMOHHBIMU CHCTEMAMH CUYUCJIEHUS; YMEHHUE BBINOJHATH BBIYKC
2 BBIPKEHHUI CO CTEMEHSIMH M JIoraprudmamu, npeoOpa3oBaHus APOOHO
OMEepPUPOBATh  MOHATHSAMH:  IOCIEJOBATEIBHOCTh, apUpMETHUECK
nporpeccusi, 0eCKOHEYHO yOBIBAIOIAsi TEOMETPUUYECKasl IPOTPECCUsL; ¥
B TOM YHCJIE€ C MOMOIIBI0 PEKYPPEHTHBIX (POPMYI; YMEHHE ONEPUPOB
CONPSKEHHBIE KOMILJIEKCHBIE YU CIIA, MOAYJIb U apPTyMEHT KOMILJIEKCHOT
grcen (reoMeTpuyeckasi, TPUTOHOMETpUYecKas U anrebpandeckas); y
JNEUCTBUA C KOMIUIEKCHBIMU YHCJIAMHU; NPUBOJUTH MPUMEPHI HUC
ONEepUpOBaTh MOHATUSAMM: MaTpuua 2X2 U 3%3, omnpeaenuTelb




OTIPEIETUTEIIS

YMeHue onepupoBaTh TMOHATUSMHU: PalMOHAIBHBIE, HppPALMOHAI
JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YpaBHEHHS M HEPaBEHCTBA,
MOHATHUSAMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHNUE,
HEPABEHCTB, PABHOCWIILHOCTh YPABHEHU, HEPABEHCTB U CUCTEM; YMEH
CHUCTEMBI C IOMOIIBIO0 PA3JIMYHBIX NMPUEMOB; pelIaTh ypaBHEHHUsS, HEP
NPUMEHATh YpaBHEHMsI, HEPAaBEHCTBA, MX CHCTEMBl JJISI pEIICHUs
pa3NUYHbIX 00J1aCTeH HAYKH U PEabHOM KU3HU

YMeHue omepupoBaTh MOHATUSAMHU: (QYyHKOHSA, YETHOCTH  (yH
OTPaHUYCHHOCTHh (DYHKIIMH, MOHOTOHHOCTh (YHKIIUH, IKCTpeMyM ¢y
3HA4YCeHUs (YHKIUU Ha TPOMEXKYTKE, HENpepbiBHAs (DYHKIHUS, achM
BTOpasi MpPOM3BOIHAS (YHKIMH, TE€OMETPHUYECKUI W (U3NYECKHU C
ONpeNeNIEHHBIA  MHTErpall; yMEHUE HaxXOAHWTh AaCHMIITOTHI Tpadu
MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHSI, YACTHOTO M KOMIIO3HIIUU (PYHKIT
K Tpaduky (YHKIHH; YMEHHE HAXOIUTh NMPOU3BOJIHBIC JJIEMEHTapH
MPOU3BOJHYIO ISl MiCCIenoBaHus (PyHKIUI, HaXOAWTh HAUOOJBIIHE
CTpOUTH TpapUKd MHOTOWICHOB C HCIOJIB30BAHWEM armapara MaT
MPOM3BOJHYIO ISl HaXOXICHHS HAWIY4IIero pEIIeHUS B TPUKI
HSKOHOMHYECKUX M (PU3UYECKUX 3a/a4ax; HAXOAWTh IUIOMIATH U OOB
MIPUBOIUTH TIPUMEPBI MATEMAaTHUECKOTO MOJICITMPOBAHUS C TTOMOIIBIO 1

YMeHue onepupoBarh MOHATUAMU: rpaduk QyHKIUH, 0OpaTHAs QYHKIL
¢byHKUMs, KBagpaTuyHas (YHKIMA, paloHaIbHAs (QYHKIUS, CTEleH
¢byHK1IMH, 0OpaTHBIE TPUTOHOMETPHUYECKUE (PYHKIMH, TOKa3aTeIbHas U
CTPOUTH TpPapUKH M3YYEHHBIX (YHKIMU, BBIIOIHATH NMPEOOpa3OBaHU
rpaduKu Ui U3y4YeHUs MPOLIECCOB M 3aBUCUMOCTEH, NP PELICHUH 32,
3ajjad U3 peajbHOM KU3HM; BBIpaXaTb (popMylaMH 3aBUCHMOCTHU
CBOMCTBa U rpaduku GyHKIMN JUIsl pelIeHus YpaBHEHUH, HEPABEHCTB

Ha KOOPJMHATHOM INIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHUI, HEpaBe

YMeHue pemaTh TEKCTOBBIC 3a/1a4l Pa3HBIX THUIOB (B TOM YHMCIIE HA TP

paboTy, CTOMMOCTh TOBapOB M YCJIYT, HAJIOTH, 3a/la4ydl U3 00JIacTU
(¢buHaHCaMM); COCTaBJISATH BBIPAXKEHHUS, ypaBHEHHUS, HEPABEHCTBA H
UCCIIEIOBaTh MOJyYEHHOE PEIleHHEe U OLEHUBATh MPaBAONOI00HOCTh
peasibHble CUTYyAallH Ha S3bIKE MaTEMATHKHU; COCTABIISATh BBIPAXKECHHUS, Y
M0 YCIOBHUIO 3a/layd, HCCIENOBaTh IIOCTPOCHHbIE MOJIEIM C HC
MHTEPIPETUPOBATH MOTYUYSHHBIN pe3yiabTaT

YMeHue omnepupoBaTh TOHATHSAMU: cpefHee apudmerndeckoe, Me

3HAYEHUs, pa3Max, JUCIEpPCHs, CTaHIAPTHOE OTKJIOHEHHWE YHUCIIO
MHTEPIPETHPOBATH HH(POPMAIUIO, TPEICTABICHHYIO B TaOJIUIAX, HA 1T




CBOMCTBa peajbHBIX MPOIECCOB U SIBICHUI; MPEICTaBIATh HHPOPMAII
HCCIIEIOBATh CTATUCTUYECKUE JAHHBIE, B TOM YHCJIE C TPUMEHEHUEM T
CpeICTB; IpadUyecKu HCCIe0BaTh COBMECTHblE HAOMIOAEHUS C I

JIMHEWHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIIyYalHbBIA ONBIT U CIIyYailHOE

COOBITHSI; YMEHHE BBIYUCIIATH BEPOATHOCTh C MCIIOJIb30BaHUEM Ipaduy
CIIO)KEHUsI M YMHOXXEHHsS BEpOSTHOCTEH, (HOpMyiy TIOJHOW B
KOMOMHATOpHbIE (PaKkThl U (HOPMYJIBI; OLIEHUBATH BEPOSATHOCTH peallb
MOHATHUSMM: ClTydaiiHasi BEIMYMHA, paclpeaesIeHUE BEPOATHOCTEN, MaT
CTaHJApTHOE OTKJIOHEHHUE CIIy4yailHOH BeIMYHMHBI, (YHKLUHU pPaCIpen
MIOKA3aTeIbHOIO M  HOPMAJIBHOTO pAaclpeiesieHuil; yMEHHE UC
pacnpeneseHni A peleHus 3a4ad; 3HAKOMCTBO C MOHSTHSMM:
BBIOOPOYHBIX HCCIEOBAaHUNA; yMEHHME TMPHBOIAUTH TNPUMEPHI MPOs
NPUPOIHBIX M OOIIECTBEHHBIX SIBICHHUAX; YMEHHE OIEPHPOBATH IO
YHUCIO COYETaHH, YUCIIO MEpecTaHOBOK; OMHOM HpbloTOHA; yMeHHe I
paccyXAeHHU Ul PEIICHUS 3a/]1a4; OLIEHUBATh BEPOSITHOCTH PEaIbHBIX
MOJIETb U UHTEPIPETUPOBATH MOIYUYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh NOHATUIAMH: TOYKA, MIPsiMasi, INIOCKOCTb, IPOCTP
IJIOCKUI Yroj, JBYTPAaHHBIA YroJl, TPEXTPAHHBIA YIoJl, CKpPEIIMBAIO
NEePIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, YIOJ MEXIY MPSMBIMU,
YTOJI MEXJy MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PaccT
MEXJy IUIOCKOCTSMM; YMEHHE WCIOJb30BaTh MpPU PELIEHUU 3a]
IUTAHUMETPUH; YMEHHE OLICHHBATh pa3Mepbl OOBEKTOB OKPY’KaIOIIE
MOJIETIH C MMOMOLIBIO0 TEOMETPUYECKUX MOHSATUI U BETMYMH, PEIIaTh CBS
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YMeHue onepupoBaTh MNOHATHAMH: IUIOMIAAs GUTYphl, 00BEM Qu
MHOT'OTpaHHHK, CEY€HNE MHOTOTPaHHUKa, KyO0, MmapauieNenumnes, mpus3
BpallleHHs, IWIMHAP, KOHYC, Imap, chepa, miomanb chepsl, Mmiomasn
KOHyCa, LWINHApA, 00BEM Ky0Oa, MPSMOYTOJBHOTO Mapasliesienure
KOHYycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHsI KOHYCa M IWINH/pA,
CeueHHe Iapa, IUIOCKOCTh, Kacaromascs cdepbl, UIMHIPA, K
MHOTOT'paHHHKA, U300pakaTh MHOTOTPaHHUKH, (PUTYPBI U IOBEPXHOCTH
C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOHWCTBA T€0
(bopMyIHpOBaTh OINpENENICHUsT H3yYaeMbIX (QHUTyp, BBIABUraTh THU
reoMeTpuuecKux (puryp, 000CHOBBIBAThH UJIM OMIPOBEPIaTh MX; yMEHHUE

Pa3JIMYHBbIM MMPHU3HAKAM, BBITIOJIHATH HGO6XO,Z[I/IMBIG JOINIOJTHUTCIBHBIC I
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YMeHue onepupoBaTh MOHSATUSIMU: JABI)KEHHE B IMPOCTPAHCTBE, MHap
IUIOCKOCTH U B TPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHUE MO0
pacrmo3HaBaTh paBHble U TMOAOOHBIE GUTYpPBHl, B TOM 4YHCIE B
UCIIOJIb30BaTh T'€OMETPUUYECKHWE OTHOIICHUS IPH pEeHIeHUH 3aaay; H




(nmuHa, yroj, miomaas, o0bEM) MpU PeIIeHnH 3a/1ad U3 IPYrux y4eOH
yYMEHHE BBIYHUCIATH T€OMETPUUYECKUE BEIWYMHBI (IJIMHA, yToJl, IUIOI]
UCIOJNIb3YSl M3Yy4YEHHblE (OPMYJbl U METOIbl, B TOM YHCIIE: TUIOLIAJ]
KOHYyCa, WINHPA, TUIOMAas chephl; 00béM Ky0a, IPSIMOYTOJIBHOTO T
LWIMHApA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB 11010
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YMmenue OINCpHUPOBATH MOHATUAMU: MPAMOYTOJIbHAA CHCTCMaA KOOD,
KOOpAWHATBI BCKTOpA, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOPA HA YU
CKaJIIpHOC MNPOU3ZBCACHHUEC, BCKTOPHOC IMPOU3ZBCACHHUC, YI'OJ MCKIY
BeI(TopHBIfI n KOOp,Z[I/IHaTHHﬁ MCeTOoA MJIA PCHICHUSA TCOMCTPUUCCKU
npecaAMCTOB

13

YMmenue BbIOMpaTh MOAXOASAIIMNA METOHA JUIsl PELIEHUS 3aJaud; MOH
W3YYEHUU MPUPOJTHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHUN; YMEHU
MaTEMaTHKHU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MATEMATUYECK
MaTeMaTUYECKON HAyKHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX
HA EI'D 11O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1

Yucna v BEIUUCIICHUS

1.1

Harypanbnsle u nensie yncina. [Ipu3Haku qenMMOCTH HEbIX YUCE

1.2 PanronaneHbie yncna. OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU, MPOLEHTHI, 0ECKOHEYHb
1.3 ApudmeTnuecknii KOPCHb HaTypalbHOU cTenieHH. JleiicTBHS ¢ apuMETHIECCKUMU KOP
1.4 CreneHns ¢ nenbM nokasaresneM. CTeneHb ¢ palnoHaIbHBIM Moka3aTeneM. CBOMCTBa ¢
1.5 CuHyc, KOCHHYC U TAaHT€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHTe
1.6 Jlorapudm umcna. JlecATH4HbIE U HATypaJIbHbIE JOTapH(PMbI
1 JleiicTBuTenbHbIE Yncia. ApupMeTHYECKUE ONepaliy ¢ JeHCTBUTENbHBIMU YHCIaM
7 OKpYIJICHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
1.8 [IpeoOpa3oBanue BEIpaKEHUI
1.9 KommuiekcHsle yncia
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie 1 IpOOHO-paLIMOHANBHEBIE YPaBHEHUS
2.2 HppanuonaibHuble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUs
2.4 [oxa3zaTenbHbIE U JOTapUPMHUUECKUE YPaBHEHHS
2.5 Lenble n 1poOHO-paiOHANIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHbie HEPAaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpuuecKrue HEpaBeHCTBA
2.9 CucremMpl 1 COBOKYITHOCTH ypPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEpAaBEHCTBA U CUCTEMBI C TapaMeTPAMH
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTeslb MaTPULIbL
3 OyHKIMH U TpaduKu
31 OynKua, cnocodwl 3amanus Gyukmuu. ['paduk dynkuun. B3aumuo oOpatHbie ¢
] [Mepuoanueckue GyHKIUU
Ob6nactp ompeneneHuss 1 MHOXecTBO 3HaueHni (ynkiuu. Hymu ¢ynkuuu. I[Ipome
3.2 MOHOTOHHOCTH (YHKUMH. MakcuMymbl W MUHHUMYyMbl (yHKiun. HawmbGonbiiee
IPOMEXKYTKE
33 CrenenHast GyHKIUS C HATypaIbHBIM U IIEJIBIM MTOKa3zareneM. E€ cBoiicTBa u rpaduk.




34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [ToxazarenbHas u norapudmuyeckas GyHKIUN, UX CBOWCTBA U rpaduKu

3.6 Touxu pa3pbiBa. AcUMITOTH rpadukoB ¢pyHkuuit. CBOKWCTBa (PyHKIUHI, HEMPEPHIBHBI

3.7 ITocnenoBaTeNLHOCTH, CITOCOOKI 3aJaHK ITOCIEI0BATEIFHOCTEH

3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB
4 Hauana marematndeckoro aHaiansa

4.1 [MpousBomuas ¢pyakuu. [Ipou3BOIHBIC ATIEMEHTAPHBIX ()YHKITHIA

49 [Ipumenenune npousBOIHOM K HCClenOBaHHIO (YHKIUH Ha MOHOTOHHOCTb M 3KC
' HaUMEHbILEro 3HaYeHUs (PYHKIIMM Ha OTPE3KE

4.3 [TepBooOpaznas. MaTerpan
5 MHoOkecTBa U JJOTUKA

5.1 MHoecTBO, onepaluu Hajl MHOKecTBaMu. Jluarpammel Ditniepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka
7 ['eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuku

7.4 Tena 1 MOBEPXHOCTH BpalCHUSA

7.5 KoopanHats! 1 BEKTOpPEI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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