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IHOACHUTEJBHASA 3AITUCKA

VY4eOHblll Kypc «Anrebpa M Hayajlla MAaTeMaTHYECKOro aHaJIM3a
SIBJIICTCS OJTHUM M3 HanOoJiee 3HAYMMBIX B TIPOTPaMME CPEIHET0 OOIIero
oOpa3oBaHus, TOCKOJIBKY, C OJHOH CTOPOHBI, OH OOECIeUYHNBAET
WHCTPYMCHTAIIbHYIO 0a3y /JIsd HM3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JOPYrod CTOPOHBI, (hOPMHPYET JIOTHYECKOE M aOCTPAaKTHOE
MBIIIUICHUE OO0Yy4YaronIuxcsi Ha YpOBHE, HEOOXOIMMOM Il OCBOCHHS
WH(POPMATHKH, OOIIECTBO3HAHUS, WCTOPHH, CJIOBECHOCTH W JAPYTHX
aucuuIuiiH. B pamkax gaHHOrOo ydeOHOro Kypca oOydarommecs
OBJIaJICBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMCHHOW HAaYyKH, KOTOpas
bOopMyITHPYET CBOM TOCTHKCHHS B MAaTEMAaTHICCKOH (hopme.

Y4eOHBIE Kypc anreOpbl M Hayajdl MaTeMaTHYeCKOro aHan3a
3aKJIaJIBIBAET OCHOBY IS YCIEIIHOTO OBJIQJICHUS 3aKOHaMH (DU3UKH,
XHMHH, OWOJIOTUW, TIOHMMAaHHMS OCHOBHBIX TEHJICHIIMH pPa3BUTHSA
DKOHOMHKHA W OOIICCTBEHHOMW J>KWU3HM, ITO3BOJISICT OPUCHTHUPOBATHCS B
COBPEMCHHBIX ITU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPECHHO
UCIIOJIb30BaTh WX JUIS JaJIbHEHUIEro 0Opa3oBaHUS W B IOBCEIHECBHOU
XW3HA. B TO XKe Bpems oOBlajcHUE aOCTPaKTHBIMH M JIOTUYECKH
CTPOTMMHM KOHCTPYKIIUSIMH ainreOpbl M MaTEeMaTHYCCKOTO aHaju3a
pa3BUBaeT YMEHUE  HAXOAWTh  3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTb, JIOKAa3bIBaTh YTBEPXKIECHUS C TMOMOIIBIO HWHAYKIUU U
paccykaaTh JeAyKTHUBHO, UCIOJIB30BaTh 0000IIEHNE M KOHKPETU3AIINIO,
abcTparupoBaHue W aHAJIOTUIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xome wusywenuss yueOHOro Kkypca «Anrebpa u Hayana
MaTEMaTHYECKOTO aHaliM3a» OOydYaloIIUecs TMOIy4YarOT HOBBIH OIBIT
pelIeHUs]  TPUKJIAJHBIX  3a7a4, CaMOCTOSITENIbBHOTO  IOCTPOCHHUS
MaTEMaTHYECKUX MOJIENe peanbHBIX CHUTYyallMid, WHTEPIpETaLUU
MOJIYYCHHBIX PEUICHUM, 3HAKOMSATCS C MpUMEpaMU MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TPHPOJE, HAYKE M HCKYCCTBE, C BBIIAIOIIUMHUCS
MaTEMaTUYECKUMU OTKPBITUSIMH M KX aBTOPAMH.

VY4eOHbIli Kypc 00JamaeT 3HAYUTENBHBIM  BOCHUTATEIHHBIM
MOTCHIINAJIOM, KOTOPBIM pealn3yeTcss Kak depe3 ydeOHbI matepuad,
CIIOCOOCTBYIONINI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
gepe3 cnenuduky y4aeOHOM NEeSATCIBHOCTH, TpeOyromeit
MPOJOJDKUTEIFHON — KOHIICHTPAllUA BHUMAHUSA, CaMOCTOSITEIIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYCHHBINA PE3YIIbTaT.

B ocHoBe MmeTtommkm  oOydeHus ~ anreOpe W Hayaiam
MaTEeMaTUYECKOTO aHAIH3a JICKUT JEATeIbHOCTHBIN IPUHITUI 00 yUIeHHUS.

B  crpykrype yueOHOro Kypca «AnreOpa W Hayana
MaTEeMaTUYeCKOTO AaHaJIM3a» BBIJCICHBI CIEAYIONINE COJAEPIKATEIBHO-
MeToanueckue TUHNM: «Hucna u BeraucineHus», « OyHKIUU U Tpaduxm,
«YpaBHEHHsSI W HEpaBeHCTBa», «Hauama maTemMaTHYeCKOro aHaIHM3a,
«MHOXeCTBa U JIOTHKa». Bce OCHOBHBIC COMEPKATEIbHO-METOINYECKIE
JUHUU W3Yy4aloTCsd Ha TMPOTSKCHWH NBYX JIeT OOydeHHs Ha YPOBHE
cpeaHero oOiero oOpa3oBaHUs, €CTECTBEHHO JAOMOJHSS JAPYr Jpyra u



MOCTETICHHO HACHIIAsACh HOBBIMH TeMaMHU U pasaenamu. JlaHHBIHA
y4eOHBIN KypC SBISETCS HHTETPATHBHBIM, TIOCKOJIBKY 00BbEIUHSET B ceOe
collepKaHNe HECKOJIbKUX MAaTeMAaTUYECKUX JUCHIUIUINH, TaKhX Kak
anreOpa, TPUTOHOMETPHUS, MATEeMATHUSCKUH aHAJIU3, TEOPHs MHOMKECTB,
MareMaTudeckas JIoruka u npyrue. Ilo Mepe Toro kak oOywaromuecs
OBJIaJICBAIOT BCE OoJyiee IMHUPOKUM MATEMATHYCCKUM ammapaTtoM, y HHUX
MOCJICIOBATEIFHO (POPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKYI0 MOJIe]b PEATbHOW CHTYallud, MPUMCEHATH 3HAHWSI,
MOJIYYCHHBIE TIPW  M3yYEeHUW yd4eOHOTO Kypca, JUIA  PEIICHHS
CaMOCTOSITEIIBHO C(OPMYITMPOBAHHOM MAaTEMaTHICCKOM 3a1a4H, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprxarenbHO-MeTOANYECKass JMHUAA «Yucina W BBIYUCICHHS
3aBepmaeT (popMUPOBAHHE HABBHIKOB HMCIIOJIb30BAaHUS JIEHCTBUTEIBHBIX
qucell, KOTOpoe OBbLI0 HayaTo Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus. Ha ypoBHe cpenHero oOmiero oOpazoBaHusi 0co0oe
BHUMaHHC  yaenseTcs (OPMUPOBAHHMIO  HABBIKOB  PAIlMOHAIBHBIX
BBIUMCJICHUH, BKIIIOYAIOIMIUX B CEOS HMCIOJB30BAHHE Pa3IUYHBIX (opM
3alMCH 4YKCJIa, YMCHHE JIeJIaTh NMPUKHUAKY, BBITOJHATH NMPHOIMKEHHBIC
BBIUMCJICHUS, OICHWBAaTh  YHCJOBBIC  BBIPAXEHUSA, padoTaTth ¢
MaTEMaTHYCCKUMU KOHCTaHTaMH. 3HAKOMbIC OOYYarOIIMMCS MHOXECTBA
HATypalbHBIX, IIEJIBIX, PAIMOHAIBHBIX | JACHCTBUTCIBHBIX YHCEI
JOTIOJTHSFOTCST MHOKECTBOM KOMITJIEKCHBIX 4YHCel. B KakaoM u3 3THX
MHOJKECTB paCCMaTPUBAIOTCS CBOMCTBEHHBIC eMY CIIelIU(UICCKUE 3a1a9u
M OTepalnu: JACJICHUE HAIeJo, OTIEPUPOBAHUE OCTATKAaMH Ha MHOKECTBE
IeJIbIX YHCel, 0COOble CBOWCTBA PAalMOHATBHBIX M HPPAMOHAIBHBIX
qrcen, apuMeTHYecKHe Olepalud, a TakKe HW3BICYCHHE KOPHS
HATYpaJlbHOW CTENEHN Ha MHOYKECTBE KOMIUICKCHBIX 4Hucel. braromaps
TIOCJICIOBATCIIFHOMY ~ PAaCIIUPCHHUIO Kpyra WCIONb3yeMbIX YHCENl |
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TNPUMEHEHHUS JJIS  pPeHICHUs
pasIn4HBIX 337124 pOPMUPYETCs PEICTABICHUE O CANHCTBE MATCMATHKH
KaK HAyKd ¥ €€ PO B MMOCTPOCHUU MOJIEJICH pEaslbHOTO MHpPA, IHUPOKO
UCITONIB3YIOTCS 0000IIEHNe U KOHKPETH3AITHS.

Jluaus «YpaBHEHHUS U HEPABEHCTBA» PEATH3YETCs HA MPOTSHKEHUU
BCEro o0yueHUs Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHus, MOCKOJIbKY B
KaKJIOM pasznerne [Tporpammbl IPETyCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3a7a4y. B pe3ymbraTe oOyuaromuecs OBJIaJCBAIOT
pPa3sTUYHBIMA METOJAMHU PEUICHUS pPAIMOHAIBHBIX, HPPAMOHAIHHBIX,
MOKA3aTeNbHBIX, JOTapU(PMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHH,
HEpPABEHCTB U CHUCTEM, a TakKe 3a/ay, COJEepPKAIUX TapaMeTphl.
[lomy4yeHHble yYMEHHS IHUPOKO WCIOJB3YIOTCS TPU HCCICIOBAHUH
(GYHKITUH ¢ TOMOIIBIO TPOU3BOIHOM, MTPH PEIICHUN MPUKIATHBIX 33a/1a4 U
3a/lay Ha HAXOXKJICHHE HAWOOJBIITNX U HAUMEHBININX 3HAYCHUH () yHKITUH.
JlanHast conepikarenpHas IMHUS BKIIOYaeT B ce0s Takxke (popmMupoBanue
YMEHUN  BBIMOJHATH pacuéTel 10  ¢dopMmynaMm, mnpeoOpa3oBaHUs
PaIMOHAIIBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUH,
a TaKXKe BBIPAKCHUH, COMAEPIKAIUX CTETeHH W jorapudmel. bmaromaps
M3YYCHHUIO alreOpandyeckoro marepuaia MPOUCXOIUT JajbHEHIee
pa3BUTHE QITOPUTMUYECKOTO " a0CTPaKTHOTO MBIIICHUS
oOydarommxcs, (HOPMHUPYIOTCS HABBIKH JSAYKTUBHBIX PACCYXKICHHM,



paboThl ¢ CUMBOJIBHBIMHU (pOpMaMU, MPEACTaBICHUS 3aKOHOMEPHOCTEN U
3aBUCUMOCTEM B BHJIE PaBEHCTB M HEpPaBEHCTB. AjreOpa mpeasiaraer
3 PeKkTUBHBIE  HUHCTPYMEHTBI  JJI1  PEIICHUS  NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX  3aJay, HarjIsigHO  JEMOHCTPUPYET  CBOHU
BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenbHO-MeTOAMYECKas JIMHUS «DYyHKIUM U Tpapuku»
TECHO MEPEIICTaeTCs C IPYTUMH JIMHUSMH Y4eOHOTO Kypca, TOCKOJIBKY B
KaKOM-TO CMBICJIE 3aJa€T IOCJIENOBATEILHOCTh M3YYEHUS MaTepuaa.
WN3yuyenue  CTeneHHOW,  MOKa3aTelbHOW,  JOrapu(pMUYecKol  u
TPUTOHOMETPUYECKUX  (PYHKIMA, WX  CBOHUCTB U  TpaduKoB,
UCIIOJIb30BaHUE (PYHKUIMM 711 pelIeHusl 3a7ady HU3 JAPYTHX Yy4ueOHBIX
NPEIMETOB U PEAIbHON KU3HHU TECHO CBA3aHO KaK C MaTEMaTHYECKUM
aHAJIU30M, TaK U C PEIICHWEM ypaBHEHUW W HepaBeHCTB. [lpu sTom
OoJibllIoE BHHUMAaHUE yaAeNseTcs (OPMUPOBAHHIO YMEHHUSI BBIPAXKATh
dbopmynaMu  3aBUCUMOCTH  MEXAY  Pa3IUYHBIMU  BEJIIMYUHAMH,
UCCJIEJIOBATh TOJyYeHHbIE (YHKIMH, CTPOUTh WX rpaduku. Marepuan
ATOM Co/epKATEIbHOW JTMHUM HAICJICH HAa Pa3BUTHUE YMEHUM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIpAXKaTh 3aBUCUMOCTH  MEXJY BEJIMYMHAMU B
paznuuHoi ¢opme: aHaATUTHUYECKOU, Tpaduuecko M ciaoBecHOW. Ero
U3Y4YEHUE CIOCOOCTBYET PAa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS,
CIIOCOOHOCTH K OOOOIIEHWI0 ¢ KOHKPETH3allMH, HCIIOJIb30BAaHUIO
AHAJIOTUH.

ConepxarenbHass JuHUS «Hadama maTeMaTHYECKOTrO aHalIu3a
NO3BOJISIET CYUIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK U
NPUKJIAHBIX 3a/a4, JOCTYHNHBIX OOydYaroluuMmcsi, TaK Kak y HHX
MOSIBJISIETCSI  BO3MOKHOCTh  CTPOUTH TpadUKH CIOXKHBIX  (QYHKIIMIA,
ONpeNeNsITh MX HauOOJbIINE W HAUMEHBIINE 3HAYCHUS, BBIYHUCIATH
wiomaan ¢Guryp U OOBEMBI TeN, HAXOAWTh CKOPOCTH M YCKOpPEHUS
npoueccoB. JlaHHas coaepkaTelnbHas JIMHUS ~ OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHSI MAaTeMaTHYECKUX MOJENE pealbHbIX
CUTyalui, MO3BOJISIET HAXOAUTh HAWIYYIlEe PEUICHUE B MPUKIAIHBIX, B
TOM YHUCJIE COLMAIbHO-DKOHOMUYECKHMX, 3aJayaX. 3HAKOMCTBO C
OCHOBAaMHM  MAaT€MAaTHYECKOIO0  aHaliu3a CIOCOOCTBYET  Pa3BUTHIO
a0bCcTpakTHOTrO, (POPMAIHLHO-IOTUYECKOTO W KPEATHBHOTO MBIIUICHHS,
dbopMHUpOBaHUIO  YMEHMI  paclo3HaBaTh  MNPOSBICHHUS  3aKOHOB
MaTeMaTUKd B HayKe, TEXHHKE U HCKyccTBe. OOyyaromuecsi y3HarT O
BBIJJAIOIINXCSA PE3YIbTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU
KaK HayKH, 1 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKass JUHUSA «MHOXeCTBa M JIOTHUKa»
BKJIIOYAET B Ce€O0Sl JJIEMEHThl TEOPUU MHOKECTB M MaTEeMaTHYECKOU
JOTUKH. TeOopeTUKO-MHOKECTBEHHBIE TPEACTABIEHNS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHOM MaTEeMaTWKU U MpeajararT HauOojee yHHBEpCAIbHBIN
A3bIK, OOBEIUHSIONIMN BCE pa3eiabl MATEMATHKU U €€ MPUIOKEHUM, OHU
CBS3BIBAIOT Pa3HblEe MAaTeMaTUYE€CKUE AUCUMIUIMHBI U UX MPUIOKEHUS B
equHoe uenoe. [loaToMy BaXHO JaThb BO3MOXKHOCTH OOYYarolemycs
MOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MaTEMaTHUKHU
U UCIOJIB30BaTh €r0 JIS BBIPAXKEHHUS CBOMX MbICHEH. J[pyrum BaxHbIM
MPU3HAKOM MaTEMAaTHUKHU KaK HAyKH CIEAyeT MPU3HATH CBOMCTBEHHYIO €H
CTPOrOCTh OOOCHOBAaHUW U CIEJOBAHUE OMNPEACAEHHBIM MpaBUIaM



MIOCTPOCHUS JI0Ka3aTeJIbCTB. 3HaKOMCTBO c AJeMEHTaMHU
MaTeMaTU4YeCKOM  JIOTUKU  CIIOCOOCTBYET  PAa3BUTHIO  JIOTMUECKOTO
MBIIIUICHUST 00YUaOIINXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS Ha
OCHOBE JIOTMYECKUX TMpaBui, (QOPMHUPYET HABBIKM KPUTHUUYECKOTO
MBIIICHHUS.

B yueOHOM Kkypce «Anredpa v Hayajga MaTeMaTHYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MATEMaTHYECKOI'0 MOJEIUPOBAHUS, KOTOPHIE
MPU3BaHbl  CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB IMOCTPOCHUS
Mojiesiel peaabHbIX CUTyallui, UCCIICIOBAHUS ITUX MOJIETEH ¢ TOMOIIbIO
anmapata ajireOppl M MaTeMaTHYeCKOTO aHaju3a, WHTEpIpeTaluu
MOJIYYEHHBIX PE3ylbTaToOB. Takue 3amaHusl BIUICTEHbI B KaXIbId U3
pa3ziesioB TpOrpaMMbl, IOCKOJIBKY BeCh MaTepuanl ydeOHOro Kypca
IIMPOKO MCTIONB3YETCs JJIsSl pelIeHus] MPUKIaaHbIX 3aaa4. [Ipu pemenun
peadbHBIX  TPAKTHUYECKUX  3ajay oOyyJaronuecss  pPa3BUBAIOT
HAO0I01aTEeTLHOCTD, yMEHUe HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, UCII0JIh30BATh aHaJIOTHIO, 000011aTh u
KOHKPETH3UpOBaTh TmpodiemMy. JlesrenbHOCT 1O  (OPMUPOBAHUIO
HABBIKOB peIIEeHUs] TMPUKIAJHBIX 3aJad OpraHu3yercs B IIporiecce
U3y4YeHus BceX TeM ydeOHOro Kypca «Anrebpa U  Hadana
MaTEeMaTHYECKOTO aHAJIN3a.

Ha  wu3yuenme  yueOHOTO Kypca «Anrebpa ©W  Havaia
MaTEMATUYECKOrO0 aHayim3a» oTBoaurcs 272 daca: B 10 xitacce — 136
gacoB (4 gaca B Hefento), B 11 kiacce — 136 yacoB (4 yaca B HEIEO).



COAEPXAHUE OBYUYEHUA

10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uyucia. OOBIKHOBEHHBIE W JIECATUYHBIE JIpOOU, MPOICHTHI,
OeckoHeuHble mnepuoanueckue npodu. llpumenenuwe apobGelt M MPOLEHTOB s
peLIeHus NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOM KU3HU.

JlencTtBuTenbHble 4uciaa. PaluoHanbHBIE W UPPAlMOHAJIbHBIE  YHUCIIA.
ApudmeTudyeckue  omepanudd C  JIGMCTBUTEIBbHBIMU  4YHCIaMu.  Moaynib
JNEUCTBUTENILHOTO YUCciia U ero cBoicTBa. [IpubnmxkéHHBIC BBIYUCIICHUS, MpaBUia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenp ¢ uenbiM Tmoka3areneM. bunHom Heiorona. Hcnosib3oBaHue
noaXoAsied (GopMbl 3aMUCU JIEUCTBUTEIbHBIX UWCEN JJI PEIICHUS MPAKTUUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIbHBIM TIIOKa3aTelleM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uucna. CpoiicTBa sorapudpma. JlecsaTuuHble W HATypaJbHbBIC
Jorapugmsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W  TOXAECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE ypaBHEHUs W YpaBHEHHUs-CleAcTBUsA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OCHOBHBIE METOJbI PEHICHUS IEIBIX U APOOHO-pAIlMOHANBHBIX YPAaBHEHHM U
HEPABCHCTB. MHOrO4YJICHb OT OJHOW MEpPEeMEHHOMW. JleleHue MHOrowieHa Ha
MHOTO4JIEH ¢ OcTaTKOM. Teopema be3y. MHorouseHsI ¢ 1eiabMu K03 GHUIueHTaMu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

HppanuonansHbele ypaBHEeHUA. OCHOBHBIE METO/bI PEIIEHUS UPPALUOHATBHBIX

ypaBHEHUH.

[TokazatenbHpie ypaBHeHUA. OCHOBHBIE METOJBI DPEIICHUS MOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoGpazoBanre BHIPAKEHUI, COACPIKAIINX JOTAPHUPMBI.

Jlorapudmuveckue ypaBHEHHUS. OcHOBHBIE METO]IbI pEIICHHS
norapuMUYECKUX YPaBHCHH.

OcHOBHbIE TPUTOHOMETPUUECKHUE dbopMyIbIL. [IpeobpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellIeHre TPUTOHOMETPUUYECKUX YPABHEHUN.

Pemienne cucrem nuHENWHBIX ypaBHEHUW. Marpuna CUCTEMBbl JIMHEWHBIX
ypaBHeHHU. OnpenenuTens MaTPUIbI 2X2, ero reOMETPUYECKHUI CMBICI U CBOMCTBA,
BBIUMCIICHUE €r0 3HAYCHHS, NPUMEHEHUE ONPENACIUTEN [JIs PEUICHHUS CUCTEMBI
JMHEMHBIX YypaBHEHHUM. PemeHne NpHUKIAaIHBIX 3aJad C MOMOUIBKO CHUCTEMBI
JIMHENHBIX ypaBHEHUM. VccnenoBaHre NOCTPOCHHOM MOJEIN ¢ IOMOUIBIO MaTPUILl U
ONPEICIIUTENCH.

[TocTpoeHne MaTremMaTHYECKHX MOJEJIEH pPEaTbHOM CHUTYallMd C TOMOIIBIO
YpaBHEHU U HEPABEHCTB. [IprMeHEHME ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1ay U 3a7a4 U3 pa3InyHbIX 00J1acTell HAyKU U peaJbHOM KU3HMU.

DYyHKINH U TPAPUKH



OyHKIMA, cnocoObl 3amaHus (QyHKUUMU. B3aumMHO o00patHble (YHKLIHU.
Komnozunust ¢ynkumit. ['padux  QyHKuuu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHuM ¢(yHkuuu. Hymm ¢yHKuuu.
[TpomexyTku 3HaKomocTosiHCTBA. UETHbIe U Heu€THble PyHkuuu. lleprognueckue
byakuun. IIpoMexyTku MOHOTOHHOCTH (YHKIIMHU. MakCUMyMbl U MHUHUMYMBI
¢bynkuun. Haunbosnpliiee 1 HaMMeHblee 3HaYEHUsT PYHKIIMU HA TIPOMEKYTKE.

Jluneiinasi, kBajgpaThyHas U JpOOHO-NIMHENHas (YHKIUU. DIEMEHTapHOE
UCCJIEeI0BAHNUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHas (yHKUMS ¢ HaTypalbHBIM U IIeJbIM Moka3aTeneMm. EE€ cBolicTBa u
rpadux. CBoiicTBa U rpaduk KOpHS N-0il cTeneHn Kak PyHKIMU 0OpaTHON CTENEeHH
C HaTypaJIbHBbIM MTOKA3aTEJIEM.

[lokazartenbHast u Jsorapudmuyueckass (QyHKIMH, WX CBOWCTBA W TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUNA s pelICHUs] YpaBHEHUI.

Tpuronomerpuyeckas OKPYKHOCTb, ONpEIEIECHUE TPUTOHOMETPUUECKHUX
(YHKIUN YKCIIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEaJIbHBIX Ipoleccax u siBiieHusax. ['paduxu
peanbHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIu3a

[locnenoBaTenbHOCTH, CMOCOOBI 3aJaHHs  MOCJenoBaTeNbHOCTEH. Mertoa
MaTEeMaTUYEeCKON MHAYKIIMU. MOHOTOHHBIE U OTpaHUYEHHBIE MOCIIEA0BATEILHOCTH.
HcTopus BO3HMKHOBEHHUS MaTEeMaTHYECKOTO aHallM3a Kak aHaln3a OeCKOHEYHO
MaJIbIX.

Apudmernyeckas U reoMeTpuueckas mporpeccun. beckoHeuHo yObIBaroImas
reoMmeTrpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBbIBAIOIIEH TeoMEeTpHYECKOn
nporpeccuu. JINHEWMHBIA U SKCIIOHEHIMAIbHBIA pocT. Yucio e. @opMmysia CI0KHBIX
npoueHToB. Vcnosb3oBaHWEe MpPOrpeccMu Uil pELIEHHs] peallbHbIX — 3ajad
IPUKIIAJHOTO XapaKkTepa.

HenpepoiBuble ¢yHKIMM W UX cBoWcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynkuuid. CBoiicTBa (YyHKIMN HENpephIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB [l pELICHHUs HepaBeHCTB. [IpuMeHeHuE CBOWCTB HEMPEPBIBHBIX
GbyHKIMN 171 peneHus 3a1a4.

[lepBas u BTOpas mpousBogHble PpyHKIMH. OnpeneneHne, TeOMETPUICCKUNA U
(bU3UYECKU CMBICI POM3BOTHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[TpousBoiHbIE deMeHTapHBIX QYHKIUN. [Ipon3BoHAS CYMMBI, POU3BEACHUS,
YaCTHOT'O U KOMITO3UIINH (PYHKITUH.

MHoxkecTBa U JIOTHKA

MHoOXk€eCTBO, ONepalMd HaJ MHOXKECTBAMM M HMX CBOWCTBA. JlmarpaMmbl
Oiinepa—Benna. [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOI' 0 anmnapara JJjsi OHCcaHus
pEaNbHBIX TPOIECCOB W SBICHWW, TPHU PEIICHWH 3aJad U3 JPYrux Y4eOHBIX
IIPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUS.
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Ymncia v BBIYUCTCHUSA

Harypanbubie u uensie uucna. I[lpumeHeHHe NPU3HAKOB AETUMOCTH UEIBIX
yucen, HamOonbmnid oOumi nenutens (manee — HOJl) u HamMmenblee oOiiee
kpatHoe (nainee — HOK), octaTkoB mo Mojayito, aaroputMma EBkiauga st penieHus
3a/1a4 B LIE€JIbIX YHCIIAX.



KommiekcHbie uncna. Anredpanyeckasi 1 TPUTOHOMETpUUECKas POpMbI 3aITUCH
KOMIUJIEKCHOTO 4Hciia. ApUpMETHYECKHE ONepaluyd C KOMIUIEKCHBIMH YHUCIAMH.
N300pakeHne KOMIUIEKCHBIX 4YHCEN Ha KOOpJAMHATHOW miockocTu. Popmyna
Myagpa. Kopau N-oii cTenenu n3 KOMIIEKCHOTO uncaa. [[puyMeHeHne KOMIIEKCHBIX
qucell JUIsl peleHus: GU3NUECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUsA ¥ HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
U CHCTEMBI-CIEACTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTbop  KOpHEl  TPUTrOHOMETPUYECKHUX  YpPaBHEHHH  C  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTHU. PellieHne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OCHOBHBIE ~ METOJBl  PEIICHHS  [OKa3aTeJIbHBIX U  JIOrapupMHUUYECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHHS CUCTEM M COBOKYMHOCTEN pALMOHAIBHBIX,
UppalMOHAIBHBIX, IOKA3aTEIBHBIX U JIOTApU(PMUUYECKUX YPaBHEHUH.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHNE ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUUYECKUX
3a/lay W 3a/lay U3 pazMYHbIX 00JacTel HAyKu W peasibHOM KU3HMU, UHTEPIpPETALIHs
NOJIYYEHHBIX PE3YyJIbTATOB.

DyHKIUH U TPaPUKHU

I'padux xommosunmu Gyukuuil. I'eomerpuyeckue o00pas3bl ypaBHEHHH WU
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKu.

I'paduueckne meTonsl pelieHHs ypaBHEHUM H HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHHUS 3aa4 C TapaMeTPaAMU.

Ucnonb3oBanue rpadukoB (QYHKIMH 71 HCCIEIOBAaHUS TPOILECCOB H
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IPHU PEIICHWU 3a/ad U3 JIPYTruX Y4eOHBIX
IIPEAMETOB U PEAJIbHOU KU3HMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

[IpumeHeHne MPOM3BOAHOM K HCCIEIOBAaHHIO (YHKIIMH Ha MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxokaeHne HanOoNbIIero 1 HaMMEHBIIIETO 3HAYCHUN HEeNpephIBHOMN
GbyHKIMM Ha OTpE3Ke.

[IpuMmeHeHre NPOU3BOJHOW Uil HAXOXKACHUS HAWIYYIIEro pPEUICHUS B
NPUKIAJHBIX 3aJayax, i1 OIPEICIICHUS CKOPOCTM M YCKOPEHHs Mpoliecca,
3a1aHHOTO (HOPMYJION MJIU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO mepBooOpasHbIX. llepBooOpas3Hbie
aneMeHTapHbIX GyHkuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. ['eomerpuuecknil cMbICa HHTErpana. BeruucieHue onpeaenéHHOro
uHTerpana no popmyne Hetotona-Jleitoauna.

[Ipumenenne wHTErpana il HAXOXKICHHS IUIOMIAAeH TUIOCKMX (GuUryp u
00BEMOB T€OMETPUIECKUX TETI.

[Tpumepst  pemenuit  nuddepeHNUANTbHBIX  ypaBHEHHH. MaTtemaTtudeckoe
MOJICJINPOBAHUE  PEATBHBIX IPOLECCOB € MOMOLIBI  JU(PPEepeHIINATBHBIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3YJBbTATbBI OCBOEHUA
YUYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YTJTYBJEHHBINA
YPOBEHDB) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIIMKM OO0YUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUUCKOTO OOINECTBa, MPEACTABICHUE O MATEMAaTHUECKUX
OCHOBax (YHKIIMOHUPOBAHUS  PA3IMYHBIX CTPYKTYp, SBICHHUM, TPOLEIYD
IPaXIaHCKOTO 00I1IecTBa (BEIOOPHI, ONIPOCHI U IPYroe), yMEHHUE B3aMMO/ICHCTBOBATh
C COITMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIIUAMHU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPa)KJAHCKOW HIEHTUYHOCTH, YBOKCHHS K
NpOIUIOMY U HACTOSIILIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUHCKUX MAaTeMaTUKOB M POCCUHCKON MaTeMaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BaHUE OTUX JIOCTHIXKEHMM B JAPYrHX HaykaX, TEXHOJOTHIX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE YXOBHBIX IIEHHOCTEH POCCHMCKOro Hapojaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUSI, dTUYECKOrO0 IMOBEJICHMS, CBSI3aHHOTO C MNPAKTHYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JIESTEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIICHHWE K MHUpPY, BKJIKOYAsg JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUH, PacCyKICHHU, BOCIIPUUMUUBOCTD K
MaTeMaTHYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITh MAaTEMATHYCCKHE 3HAHUSA B HHTEpecax
3I0pPOBOTO M 0e30macHOro 00pa3a »XKWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3710pOBOE THTaHHME, COATAHCHPOBAHHBIM PEKHUM 3aHATHH M OTIbIXa,
peryispHas (Qu3MYecKas aKTUBHOCTH), (HU3UYECKOE COBEPIICHCTBOBAHUE IIPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€ATETbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TpPYIy, OCO3HaHUWE LEHHOCTU TPYAOIOOUS, HHTEpPEC K
pasIUYHbIM chepaM IPoPeCCHOHATBLHOMN IeSITSIPHOCTH, CBSI3aHHBIM C MAaTEMaTHKOMN
1 €€ MPUJI0KEHUAMHU, YMEHHUE COBEpPIIaTh OCO3HAHHBIN BBHIOOP Oyayiiei mpodeccun
U pealin30BbIBATh COOCTBEHHbBIC KU3HEHHBIE TUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HH,
FOTOBHOCTh K AaKTMBHOMY Yy4YacTHIO B PCEIICHUHW MPAKTUYECKUX  3ajad
MaTeMaTHYEeCKOW HAIlPaBJICHHOCTH,

7) 3K0JOrn4eCcKOro BOCIIUTAHMS :
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c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYyphbl, T[OHUMAaHUE  BIUSHUS
COIMATBbHO-KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOM
Cpelibl, OCO3HAaHUE TJI00AJBHOIO XapaKTepa SKOJOTMYECKUX MpoOJeM, OpUeHTalus
Ha TMPUMEHEHUE MAaTeMaTHYeCKUX 3HAHUW [Isg pelieHus 3agady B o0jactu
OKpY’)Karoleni cpeapl, IUIAaHUPOBAaHUE TOCTYNMKOB M OLEHKA UX BO3MOXHBIX
MOCJIEICTBUMN ISl OKPYKaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHON MPaKTUKHU, TOHUMAaHUE MaTeMaTHYeCKON
HayKH Kak cpepbl 4eJIOBEUECKOMN JCATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUYMMOCTH
JUISL pa3BUTHUSl LIUBUJIM3AIMU, OBJAJEHUE SI3IKOM MAaTEMaTUKH U MaTeMaTHUYeCKOM
KyJIbTYpOH Kak CPeJICTBOM MO3HAHMSI MUPA, TOTOBHOCTh OCYIIECTBIISITH MMPOCKTHYIO
U UCCJIEIOBATEILCKYIO ACSATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBble JJornyecKkue NecTBUA:

BBISIBIIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHYECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXY MOHATHAMU, GOPMYIUPOBATH OTIPEIACIICHUS
MOHSTUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAIN3A;

BOCIIPUHHUMATb, dbopMmynupoBaTh W TPEOOPA3OBBIBATH  CYXKJICHHUS:
yTBEpJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEYUS B
dakTax, JaHHBIX, HAOJIOACHUSX M YTBEPXKIACHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JIenaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIBHO JIOKA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMble ¥ OT TIPOTUBHOTO), BBHICTPAMBATh ApTyMEHTAIIUIO, IPUBOJAUTH IIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHHS M BHIBO/IBI,

BBIOMpATh CHOcO0 perieHuss ydeOHOM 3ajayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHHUA, BHIOUPATh HanOOJIee MOIXOAIINI C yUETOM CaMOCTOSTETHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/ibCKie AeCTBUSA:

UCIIOJIB30BAaTh BOIMPOCHl KaK HCCIEIOBATEIIbCKU HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCHI, bukcupyromme IPOTUBOPEUHE, npolbiemy,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, aApPTyMEHTHPOBATH
CBOIO MMO3UIMI0, MHEHUE;

IPOBOJIUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, HUCCIEIOBaHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MAaTEMaTUYECKOro OOBEKTa, SBJICHUS, MPOIlEcca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMU, SBICHUSIMH, POLECCAMMU;

CaMOCTOATENHHO (HOPMYTUPOBATH OOOOIICHHWS] W BBIBOABI MO pe3yabTaTam
MPOBEAEHHOIO  HAONIOACHUS,  UCCIENOBaHUSA,  OLEHHUBaTh  JOCTOBEPHOCTh
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIICHHIA;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMPOIECCA, a TaKKe BbIJBUraTh
MIPEINOJIOAKEHHUS O €r0 Pa3BUTUM B HOBBIX YCIOBHUSX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH AehUIINTHI WHGOPMAIMH, TAHHBIX, HEOOXOAMMBIX JJIsI OTBETa Ha
BOIIPOC U JIJIs pEIlICHUs 3a]1a4u;
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BbIOMpaTh MHMOPMALMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIW3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMALIUIO PA3JIMYHBIX BUJIOB U (HOPM
MIPE/ICTaBIICHUS;

CTPYKTYpUpOBaTh MH(GOPMAILMIO, MPEACTABIATh €€ B pPa3NMYHbIX (opmax,
WUTIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HaJEKHOCTD uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1elCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCJIOBHUSMH U
HEeISIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BhIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THChbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHHMS II0 XOJAYy peIICHHUs 3ajadd,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJiI¢ OOCYXXJICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbI,
npoOJIeMBbl, peraeMoi 3a/1aun, BICKA3bIBaTh UJIEU, HAIICJICHHBIC HA TTOUCK PEIICHMUS,
COTIOCTABJISITh CBOU CYXKACHUS C CYXJICHUSMH JIPyTUX YYaCTHUKOB JIHAJIOTa,
OOHapyXWBaTh pa3JWyu€ U CXOJACTBO TMO3UIMHA, B KOPPEKTHOW Qopme
dbopMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAKCHUSI;

MPEACTABIATh PE3yJbTaThl PEIICHUs 3a/Jaud, SKCIIEPUMEHTA, HCCIICAOBAHUS,
IPOEKTa, CaMOCTOSITEILHO BHIOMpAaTh (GOpMaT BBICTYIUICHUS C YYETOM 3a1ay
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHBbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBUA

Camoopranusanus:

COCTaBIIATH IJIaH, AJITOPUTM DEIICHUS 3a/aud, BHIOMpATh CIOCOO pelieHus: ¢
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIa/IETh HABBIKAMU MMO3HABATEIBLHON peIIEKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUN M MBICIUTEIBHBIX TPOIECCOB, HMX pe3yJbTaTOB, BIAJETh CIIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3yJibTara PEeUIeHUs MAaTeMaTUYECKOU
3a/1a4H;

OpEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE PE3YJbTaTa LIEIU U YCIOBUSAM, OOBSICHATH MPUYMUHBI
JOCTIKEHUSI WIM HEJOCTIKECHUS PE3YIbTAaTOB NEATEIbHOCTH, HAXOJIUTh OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€ATEJIbHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUAYaJbHOU
paboThI NMpU pelIeHUH y4eOHBIX 3a]1a4, IPUHUMATh 1I€JIb COBMECTHOM JeATENbHOCTH,
IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, pacmpenensTh BUIbI pPadoT,
JIOTOBApUBAThCSA, OOCYXKIaThb MpOLECC M pe3ysbTaT padoThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTel (0oOCykaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMIOJHITH CBOIO YAaCTh Pa0OTHl U KOOPAUHUPOBATH
CBOM JICUCTBHSI C APYTUMU YI€HAMU KOMaH/Ibl, OLICHUBAaTh KAYECTBO CBOETO BKJIAJ1a B
oOmuii  mpoAYKT MO  KputepusiM,  cHOPMYJHPOBAHHBIM  y4YaCTHUKAMH
B3aUMOJICCTBUSI.

12



NPEAMETHBIE PE3YJIbTATDBI

K xoniy oOydenuns B 10 kiacce oOydYaromuiicsi TOJYYHUT CJIEIYIOIINE
MpeAMETHbIE PEe3yJbTaThl MO OTACIBHBIM TeMaM paldodeil MporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauaja MaTeMaTHUYECKOT0 aHaJIN3a:

Yucia ¥ BIYMCICHUS:

CBOOOJIHO OIEPUPOBATh TMOHATUSIMU: palMOHAIBHOE 4YHUCI0, OECKOHEYHas
nepuoAndecKkas  JpoOb, TMPOIEHTHI, HUPPALMOHAIBHOEC  YHCIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBHOTO YUCTA;

OPUMEHATh JPpOOM U TIPOLEHTHI JUIsl PEIICHHS TMPUKIAJAHBIX 3aj]ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

NPUMEHATh NPUOJIIKEHHBIC BBIUMCICHUS, MPABWIA OKPYIJICHUS, MPUKUAKY U
OIIEHKY p€3yJbTaTa BBIYUCICHU;

CBOOOJIHO OIEpPUPOBATH TOHSITHEM: CTENEeHb C IEJbIM I[lOKa3aTeseM,
UCIIOJIH30BaTh MOJAXOMASIIYI0 (OpPMY 3alUCH JACHCTBUTEIBHBIX YHUCEI ISl PEIICHUS
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJIHO ONEPUPOBATH TOHATHEM: apu(PMETHUUECKUH KOPEHb HATypajibHOUN
CTEIICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTENIEHb C PAIIMOHAJILHBIM MTOKa3aTelIeM;

CBOOOJIHO OMEPHUPOBATH IMOHATHUSAMU: Jorapudm uwucna, AECATUUHBIE U
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJIHO OIEPUPOBATh TMOHITHUSIMU: CUHYC, KOCHHYC, TaHTE€HC, KOTAHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATh IOHATUSAMU: APKCHUHYC, apKKOCUHYC U ApPKTAHI€HC YHMCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHSATUSMU: TOXKACCTBO, YpaBHEHHE, HEPAaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh pa3UYHble METOJbl PEIICHHS pPAIMOHAIBHBIX U JPOOHO-
pallMOHANBHBIX YPaBHEHUW, MPUMEHITH METOJ HHTEPBAJIOB Uil PEIICHUs
HEPABEHCTB;

CBOOOJTHO OIMEpPUPOBATh MOHSATUSMU: MHOTOWIEH OT OJHOM TEPEeMEHHOM!,
MHOTOWIEH C LEJTbIMH KO3 (GUIIMEHTaMH, KOPHA MHOTOYICHA, MPUMEHATH JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKoM, Teopemy be3y um rteopemy Buera s
peLIeHus 3a1ay;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: CHCTEMAa JTMHEHHBIX YpaBHEHHM, MaTPHIIA,
ONpeNeNuTeNb MAaTpUIbl 2 X 2 W €ro TeOMETPHUYECKUU CMBICH, HCIOJIb30BATh
CBOMCTBa ompeaenutens 2 X 2 sl BBIYUCIEHUS €ro 3HA4YCHUS, NPUMEHSTH
ONpPEAECHUTENN [JIsl PELUICHUS CHUCTEMbl JIMHEHMHBIX YPAaBHEHUW, MOJEIMPOBATH
peallbHbIE CHUTYAIlMM C IOMOIIBIO CHUCTEMBI JIMHEMHBIX YPAaBHEHHM, HCCIEAOBATH
MMOCTPOEHHBIE MOJEIN C MOMOIIBIO MAaTpPUIl U OINPEACINUTENICH, UHTEPIPETUPOBATh
MOJyYEHHBIN pe3yJIbTaT;

UCTIONIb30BaTh CBOMCTBA JCHCTBUUA C KOpPHSAMH [UJIi TIpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHSITh MPEeoOpa30BaHUsl YHCIOBBIX BBIPAKEHHM, COAEpKAIINX CTEINEHU C
palMOHANBHBIM ITOKA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBA JIOTapu(PMOB isl TpeoOpa3oBaHusi JorapuGMUIECKuX
BBIPAKCHUU;

CBOOOJIHO OINEpPUpPOBATh MOHSATHUSIMU: HUPPALMOHANIbHBIC, TOKa3aTelbHbIE U
norapuMuUYecKre ypaBHEHHs, HAXOJAUTh UX PEIICHUS] C MOMOIIbI0 PABHOCHIIBHBIX
MEePEXOA0B WIIH OCYILIECTBJISAS IPOBEPKY KOPHEW;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETpUUecKue (OpMyibl JJisi mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHII;
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CBOOOJHO  ONEpUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE ypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (OPMYJbl  JJIA  PELIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHMUI;

MOJICJIUPOBATh pPEAIbHbIE CUTyallUM Ha $3bIKE anreOpbl, COCTaBIATH
BBIDAKEHHUS, YPAaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJaud, HUCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOOJHO OMNEPUPOBATh MOHATUAMH: (QPYHKIUS, CHOCOOBI 3a7aHus (YHKIUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMIO3ULUS PYHKIUH, Tpaduk (yHKIKH, BHITOIHATD
AIIeMEHTapHbIe MpeoOpa3oBaHus rpaduKoB QyHKIIMIA;

CBOOOJHO OMNEpUPOBATh MOHATUAMM: O00JIACTH OINpPEACICHUS] U MHOKECTBO
3HauYeHUN QYHKLIHUH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO ONEpPUPOBATH TMOHATHUSAMHU: YETHBIE W HEYETHbIE (YHKUUHU,
nepuoguveckue (QpyHKIUHU, MPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMYMbl H
MUHUMYMBl (YHKIIMM, HauOosbllleeé W HauMEHbIlee 3HaueHue (QYHKIMM Ha
IPOMEXKYTKE;

CBOOOJTHO OIEpUPOBATh MOHATUSIMU: CTeNEHHass (DYHKIMS C HAaTypaJbHbIM U
HEeJNbIM ToKa3areneM, rpa@uk CTeneHHOW (QYHKIMKW C HaTypajJbHBIM U IIEJIBIM
nokasaresieM, rpaguk KOpHS N-0il cTeneHu Kak (YyHKIUU OOpaTHOM CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TMOHATUSIMH: JIMHEWHAs, KBagpaTHUuHas U JpOOHO-JIIMHEWHas
(GYHKIIUH, BBIMOTHATD 3JIEMEHTAPHOE UCCIIEIOBAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJHO OMEepUpOBaTh MOHATUSAMH: IOKa3aTeNbHAs U Jorapudmuyeckas
(yHKIMM, KX CBOWCTBA W TIpadMKH, HCIOJIB30BaTh UX TpaQUKu HJis pEIICHUs
YpPaBHEHUM;

CBOOOIHO ONEPUPOBATH MOHATUAMM: TPUTOHOMETPUUYECKAs OKPYKHOCTD,
oIpeieJIeHNe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpa@uKud  (QYHKUMM JUIsI  HUCCIENOBAaHUS  IPOLIECCOB U
3aBHCHMOCTEW NpU pEIICHUU 3aJad U3 APYTUX y4eOHBIX NPEIMETOB U PEabHOU
’KU3HU, BBIPAKaTh (OPMYJIaMU 3aBUCHMOCTH MEXK/y BEJIMUNHAMU;

Hauyana maTeMaTH4yecKoro aHajam3a:

CBOOO/IHO ONEpUPOBaTh MOHATHAMH: apudmeThyeckas U TIeOMETpHUYEcKas
nporpeccusi, 0€CKOHEYHO YyObIBaloOIlasi TeoMeTpudeckasl Mporpeccusi, JUHEHHBIH U
HKCIMOHEHLUANBHBIA POCT, (JOpMyJIa CIOKHBIX MPOLEHTOB, UMETh NPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh IPOTPECCUU I PELICHHS pEealbHbIX 3aJad NPHUKIAJIHOTIO
XapakTepa;

CBOOO/IHO OINEPUPOBATH MOHATUSIMM: MOCIEI0BATEILHOCTD, CIIOCOOBI 3adaHUs
[IOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHHYEHHBIE IIOCJIEIOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOK/ICHUSI MaTEMAaTUYECKOT0 aHAJIM3a KaK aHalln3a OECKOHEYHO
MaJblX;

CcBOOO/IHO ONEPUPOBATH MOHATHUSMU: HETIPEPHIBHBIE (PYHKINH, TOYKH pa3phiBa
rpaduka GyHKIIUNA, ACUMIITOTHI Tpaduka QyHKITNH;

CBOOOIHO OMEpUPOBaTh MOHATHEM: (YHKIUS, HEMpEephIBHAs Ha OTpE3Ke,
NPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMH JJIsl peIIeHHs 3a/1a4;

cBOOO/IHO OTEPUPOBATH MOHATHIMU: IIEpBasi ¥ BTOpasi MPOU3BOIHBIE (PYHKIIUH,
KacarenpHas K rpaduKy QyHKINH,

BBIYMCIATH NPOU3BOJAHBIE CYMMBI, IPOU3BEAEHUS, YACTHOTO M KOMIIO3HUIIUU
IBYX (DYHKILIMI, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIIHA;

WCIIOJIb30BaTh TEOMETPUYECKUM U (PU3NYECKUN CMBICT TMPOU3BOJHOW st
pelIeHus 3a1a4.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBAaTH  MOHATHSAMHU:  MHOXECTBO,  ONEPALMH  HaJ
MHO>KECTBaMU;
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KCMOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN aIapar i ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO ONEPUPOBATH TMOHSATUSMH: OIPEICICHUE, TEeOpeMa, ypaBHEHUE-
CJIEICTBUE, CBOMCTBO MAaTEeMaTHYECKOIO0 OOBEKTa, JOKA3aTEeIbCTBO, PAaBHOCHJIbLHBIE
YpaBHEHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kiacce oOydYaromuidicsi TOJYYHUT CJIECIYIOIINE
MpeAMETHBIE PEe3YyJbTaThl MO OTACIBHBIM TeMaM palodeil MmporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciia v BBIYMCICHUS:

CBOOOJIHO OTMIEPUPOBATH MOHITUSIMU: HATYPAIbHOE U 1IEJ0€ YHCII0, MHOXKECTBA
HATypaJbHBIX U LEJNBIX YUCEI, UCMOJIb30BaTh MPU3HAKU JEIUMOCTH IEIbIX YHCEN,
HOJl m HOK HarypalbHBIX 4HCEN MJIs pEUICHUs 3aJad, NPUMEHSTH AITOPUTM
EBxnupna;

CBOOOJIHO OMEPHUPOBaTh TMOHATUEM OCTaTKa IO MOJIYJ0, 3alUChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMUYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJIHO OINEPUPOBATh TMOHATUSIMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJICTABJISITh KOMIUIEKCHBIE YHhCla B aireOpanyeckol u
TPUTOHOMETPUUYECKON (hOpMe, BBIMIOJHATH apu(PMETUUECKUE OMNepalliid ¢ HUMH H
n300pakaTh HA KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh TMOHSATUSIMHU: HPPANMOHAIIbHBIC, IIOKa3aTelbHBIE U
norapudmuyeckre HepaBeHCTBA, HAXOAUTh UX PEIICHUS ¢ TTIOMOIIbI PAaBHOCHIBHBIX
[IEPEX0/I0B;

OCYIIECTBJISITh  OTOOp KOpHEH TP  PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO  OMEpUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HE0OXoAWMBbIE  (OPMYJBl i  pEHIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYMHOCTh yYpaBHEHHH U
HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTH PELICHUS
CHUCTEMBI M COBOKYIIHOCTEH PAalMOHAIBHBIX, UPPALMOHAIBHBIX, IMOKA3aTEIbHBIX U
norapuMUYECKUX YPABHEHHU U HEPABEHCTB;

peliaTh palroHaIbHbIe, UppAllMOHAIbHBIE, IOKAa3aTENbHbIC, TOTapU(hMUUECKUE
U TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA, COJEp)KAIIME MOIYJIU U
[apaMeTpBhl;

NPUMEHSTh TpaduuecKue METOABI JJIA PEIICHHs] YpaBHEHUH M HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETTUPOBATh pealibHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHUCTEMBbI 10 YCJIOBHMIO 3aJ1a4H,
UCCJIeIOBAaTh TIOCTPOCHHBIE MOJENN C HCIOJB30BAHUEM ammapara aireophl,
MHTEPIPETUPOBATH NOJIYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPaPUKH:

CTpouTh Tpauku KOMMO3WIHH GYHKIHUNA C TOMOIIBIO JJIEMEHTAPHOTO
MCCJICIOBAHUS W CBOWCTB KOMITO3HUITUU ABYX ()YHKIIHIA,

CTPOUTH F€OMETpUYECKHe 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSMHU: TPAPUKH TPUTOHOMETPHUUECKUX (PYHKITHH;

OPUMEHATh (QYHKIUU JJIs MOJEIUPOBAHUS M UCCIEJOBAaHUSA PEATbHBIX
IIPOLIECCOB.

HayvaJyia MaTeMaTH4eCKOI0 aHAJIH3A:

WCIIOJIb30BaTh MPOU3BOAHYIO NIl UCCIeA0BaHUsl (YHKIIMM HA MOHOTOHHOCTh U
3KCTPEMYMBI;

HaxoJIUTh HauOOJIbllIee U HAaUMEHbIlee 3HAUeHUs (PYHKIMU HENpPEephIBHON Ha
OTpE3KE;
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HCIIOIB30BaTh IPOU3BOJHYIO JUIA HAaXOXKJICHMS HAWJIy4dllero pElICHUs B
MIPUKJIAIHBIX, B TOM YHCJIE COUMAIBHO-DKOHOMMYECKHUX, 3aauax, I ONpPEACICHUs
CKOPOCTH U YCKOPEHMs Mpoliecca, 3aJaHHOro (hOpMyJI0il Wiu TpauKoM;

CBOOOJHO  ONEpPUPOBAaTH MOHATHUSAMHU: MEpPBOOOpa3Has, oONpeaeIEHHbIN
MHTErpaj, HaXOAUTh MEpBOOOpa3HbIE BJIEMEHTapHbIX (YHKIMH U BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuia;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEICTAaBICHHE O MAaTEMaTHYeCKOM MOJEIMPOBAHUU Ha IIpUMEpe
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUN;

pemaTe NPUKIAAHBIE 3aJayd, B TOM YHCIE COLUAIBHO-JKOHOMHYECKOTO H
(duznueckoro Xapakrepa, CpEICTBAMHU MaTeMaTU4YECKOIO aHanausa.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HauMenoBaHue KoaudecTBO yacoB
Ne ni/m pa3iesioB u TeM KoHTpoabHbIe OcHOBHBIE BH/IbI 1€SITEILHOCTH 00yYaIOIIMXCS
NporpaMmel Beero padoTbI
Hcnoab30BaTh TEOPETHKO-MHOKECTBEHHBIN armapart s
OTIMCAHUS XOJIa PEIICHUS MaTeMaTHICCKHX 3a71a4, a TAKKE
peasbHBIX MTPOLIECCOB U SBJICHUH.
OnepupoBaTh NOHATUSIMU: PALIMOHATIBHOE YUCJIO,
MHOXeCTBO OeckoHeyHas epuoanyecKkasi ApoOb, MPOLEHTHI;
JNeUCTBUTENBHBIX MPpALMOHATIBHOE U JEMCTBUTEIHHOE YHCIIO; MOIYIIb
yrcesl. MHOTOYJICHBI. JNEHCTBUTENLHOTO YKCia; MCMOJAb30BATh 3TU MOHITUS NIPU
1 PannonanbHbie MPOBEJICHUH PACCYKJICHUN U JJOKA3aTeNbCTB, IPUMEHATH
ypaBHEHUS U 24 1 JpOoOH U MPOLIEHTHI [Tl peIIeHUs TPUKIIATHBIX 33134 U3
HEpaBEHCTBA. pa3IMYHBIX OTpaciiel 3HAHUHN U peanbHOMN KU3HHU.

Cucrembl TUHENHBIX
YpaBHEHUI

Hcnoan3oBarh HpI/I6J'II/I)KéHHBI€ BBIYHMCJICHUA, ITPaBHJIA
OKpYIUICHU, IIPUKUAKY U OLICHKY pE3yJibTaTa BBIUMCJICHUMH.
HpI/IMEHﬂTb pa3IMIHbIC METOAbI PCUHICHUA pAllMOHAJIBHBIX U
,I[pO6HO'paHI/IOHaHBHBIX ypaBHeHHfI; a TaKoKC MCTO/,
HWHTCPBAJIOB JIs1 pCHICHUA HCPABCHCTB. OHCpHpOBaTB
MOHATUSIMH: MHOTOYJICH OT OJIHOM nepeMeHHoﬁ, €ro KOpHU;
IMPUMCHATH ACJIICHNC MHOTOYJICHA HAa MHOTOYWICH C OCTATKOM,
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teopeMmy be3y u Teopemy Buera i peuienus 3aaad.

OnepupoBaTh NOHATHAMU: CUCTEMA JINHEWHBIX YPABHEHUH,

MaTpula, ONPEACIIUTENb MATPULLBI.

Hcnonb3oBaTh cBOMCTBA OonpeAenuTes 2x2 s
BBIYHMCIICHUS €T0 3HAYEHUS, IPUMEHATh OIIPEACIUTEN IS
peleHusl CUCTEMBI JIMHENHBIX YPaBHEHHM.

MoaeanpoBaTh peanbHble CUTYalluu C IOMOILIBIO CHCTEMBI
JIMHENHBIX YPaBHEHUH,

HCCJIeI0BATH TIOCTPOEHHBIE MOJIENH € IOMOIIBIO MAaTPUL] U
OTpeaeIuTENEH,

HHTEPIPETHPOBATH IOJYICHHBIA PE3ylIbTaT

OyHKIMU U TpadUKH.
Crenennas GyHKIUS C
L[eTBIM TIOKa3aTeNIeM
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OnepupoBaTb NOHATHUAMM: (QYHKIMS, CIOCOOBI 3aJaHUs
byHKIIMK, B3aMMHO  OOpaTHbIe  (DYHKIHHM, KOMITO3UIIHS
byakui, rtpaduk QyHKIMH, O0OJACTH ONpeneicHUs |
MHO>KECTBO 3HAUeHUH (DYHKIMH, HYIH (QYHKIUHU, TPOMEKYTKU
3HAKOMIOCTOSIHCTBA;  JIMHEWHas, KBaJgpaTW4Has, JIpOoOHO-
JUHEHas ¥ cTeneHHast PyHKIUU.

BbINOJHATL  dJIEeMEHTapHble NpeoOpa3oBaHusi rpapuKoB
G YHKITUH.

3HaTHL W yMeThb JAOKa3bIBATh YETHOCTh WM HEUYETHOCTH
GbyHKIMH, TEPUOINYHOCTh (PYHKIIUU, HAXOAUTH MPOMEXKYTKU
MOHOTOHHOCTH  (YHKIIMM, MaKCUMyMbl W  MHHUMYMBI
dbyHkumu, Haubosblllee ¥ HaUMEHbIlIee 3HaueHne PyHKIUU Ha
MIPOMEXKYTKE.

@®opmMyJHpoBaTH U WILIIOCTPUPOBATHL  rpaguyecKHu
CBOWCTBA JIMHEHWHOM, KBaJIpaTHYHOM, JPOOHO-TMHEHHON W
CTETIeHHON (YHKIUI.

Boipaxath popMyJIaMH 3aBUCHMOCTH MEXK/1Y BEIIMYMHAMM.
3HaTh omnpedeleHHe W CBOMCTBA CTENEHH C LEJIBIM
nokasareseM; MOoAXOAANIy0 (GopMy 3amucu JeHCTBUTEIBHBIX
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qucell i pCIICHUA IMMPAKTUYCCKUX 3adad W MPCACTAaBJICHUA
JaHHBIX

Apudmernueckuit
KOpPEHb N-0i CTENIEHH.

@®opMyJIHPOBaTh, 3alUCBIBATE B  CHMBOJHYECKOH
¢dopme u ucnosb30BaTh CBOMCTBA KOPHS N-OM CTENEHH JUIS
npeoOpa3oBaHUs BBIPAKEHUH.

HaxoauTs pemieHusi HppalUMOHAIBHBIX YPaBHEHHM C

VippaimoHasHbie 15 TMOMOWIBIO  PAaBHOCHIBHBIX IEPEXOZI0B MM OCYIIECTBIIA
NPOBEPKY KOPHEH.
YPpaBHCHIA Crpoutb rpaduk (yHKIMM KOpHS N-0M CTENeHW Kak
obpatHoit It  (QYHKIIMM  CTENIEHH C  HATypaJbHBIM
NoKa3areieM
®opmyIHpOBaATH onpenegeHue CTETICHH c
IokazaTensHas palMoOHATFHBIM TIOKa3aTeNeM.
yrKI. BeimmonusaTe mpeoOpazoBaHUsS  YHCIOBBIX  BBIPAXKECHHI,
10 COJIEpKAIIUX CTETIEHN C PAIMOHAIBHBIM MOKA3aTEIIEM.
[Toka3arenbHble
HUcnoab3oBars umudpoBbie pecypchl Uil MOCTPOCHUS
YPaBHCHIA rpaduKa MoKa3aTenbHON GYHKIIMH W N3y4eHHS eé CBOHCTB.
HaxoauTth peunieHusi moka3aTelIbHbIX ypaBHEHUI
JlaBaTh ompenesieHue yorapudmMa yucia; IeCITUYHOTO U
HaTypaipHOrO  Jorapudma.  Hcmosib3oBaTh  CBOMCTBa
gorapudMoB  uUIsI  MpeoOpazoBaHUSA  JIOTapU(DMHUESCKUX
Jlorapudmuueckas BBIPAKEHHIL.
yHkuus. 18 Crpoutb rpaduk morapudmuueckodl GYHKIHH Kak
Jlorapudmuueckue oOpaTHOM K TIOKa3aTeNIbHOM U MCHOJb30BaTh CBOMCTBA
YpaBHEHHUSI norapumuueckor GyHKIHUH [Tl pELISHUS 3a/1a4.
Haxoauts pemieHusi norapu@MUUEcCKUX ypaBHEHUH ¢
MOMOIIBI0 PAaBHOCHIIBHBIX TEPEXOJO0B WM OCYIIECTBIISSA
POBEPKY KOpHEH
Tpuronomerpudeckue 29 JlaBaTh ompeJejieHUsi CUHYCa, KOCHUHYCAa, TAaHIE€HCA HU

BbIPpAKCHUA U

KOTAaHI'CHCAa YHCJIOBOTO aprymMcHTa, a TaKXE apKCHUHYCA,

19




YpaBHEHUS

ApPKKOCHHYCa U apKTaHI'€HCa YHCIIA.
I[IpuMeHsATH OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYIIBI
Juid IpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUM.
IIpumensaTs QopMysabl TPUTOHOMETPUM JUISI PELICHUS
OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKNX YPABHEHUN

TlocnenoBaTeapbHOCTH
Y TIPOTPECCUU

10

OnepupoBarth MOHSATHAMM: MOCJIeIOBATEIBHOCTbD,
CrocoOBl  3a/laHMsl TOCIIEAOBATENFHOCTEH; MOHOTOHHBIE U
OTpaHUYCHHBIC MOCTIeIOBATEIHHOCTH; Hcese0BaTh
MIOCTIeIOBATEIHPHOCTH HA MOHOTOHHOCTh M OTPAHUYEHHOCTb.

[Tonmydats mpenacraBieHre 00 OCHOBHBIX HESX aHAIHM3a
OECKOHEYHO MaJbIX.

aBatb omnpeaejieHue apudmerrnyeckon 51
reOMETPUYECKON MTPOTrPECCHH.

Jloka3bIBaTH CBOMCTBA apudmeTnyeckoit u
FEOMETPUYECKONH TMPOTPECCHH, HAaXOOUTh CYyMMY YIECHOB
MIPOTPECCUH, a TAKKE CYMMY YJICHOB OECKOHEUHO YOBIBaIOIIEH
FEOMETPUYECKON POTPECCHH.

Hcnonb3oBath mporpeccud Juid  pelleHus  3ajad
MPUKIATHOTO XapaKTep.

I[IpumeHsaTh GOPMYITY CIOKHBIX MPOLIEHTOB JJISl PEIICHUs
3a]a4 U3 peaybHON MPAKTUKHU

HenpepriBHbIE

(GyHKIHH.
IIpousBogHas

20

OnepupoBaTh NOHSATHAMM: (QYHKIHS HENpepbIBHAs Ha
OTpEe3Ke, TOYKa pa3pbiBa (QYHKIMH, acCUMITOTa Trpaduka
byHKIHH.

I[IpuMeHsITH CBOWCTBA HENPEPBIBHBIX  (PYHKIUH s
peIlIeHHUs 3a/1a4.

OnepupoBaTh  NOHSITHUSIMH. TIepBasi W  BTOpas
NPOM3BOJHBIC  (YHKIMH; MOHMUMATh  (QU3MYCCKHA U
F€OMETPUYECKHA CMBICH MIPOU3BOTHOM; 3alUCHIBATH
ypaBHEHHE KacaTeIbHOM.

BoluncasaTh  MPOU3BOJIHBIE  CYMMBI, INPOU3BEACHUSA,
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YaCTHOTO U CIIOKHOU (DYHKITHH.
H3y4aTs npon3BOIHBIC YIEMEHTAPHBIX (QYHKITHIHA.
Hcnoab3oBaTh reoMeTpuyecKuid M (U3UYECKUI CMBICT
IIPOM3BOHOM JUIsl PELICHHUs 3a1a4

[ToBTOpEHME,
0GoBIeHHe, IIpuMeHsATH OCHOBHBIE MOHATHS Kypca anreOpsl M Hadal
9 5) 2 MaTeMaTHYeCKOTr0 aHalu3a JJIs pelIeHUs 3a/ad U3 pealbHON
cCHCTEeMaTH3aIHs
- KU3HU U APYTUX MIKOJIBHBIX MPEIMETOB
3HaHUH
OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME 136 10
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11 KUIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

OcHOBHbIE BHIbI JIeSITEJILHOCTH oﬁyqamumxca

UccnenoBanue hyHKINN
C TOMOUIBIO TPOU3BOTHOM

22

Ctpouth Tpaduk KOMMO3WIUUA (YHKIUKA C TOMOIIBIO
9JIEMEHTAPHOTO MUCCIICIOBAHMS U CBOMCTB KOMITO3UIINH.

CTpouth TreoMeTpuYecKHe O0Opasbl YpaBHCHHH U
HEPABEHCTB HAa KOOPIUHATHOH IIOCKOCTH.

Hcnonb30BaTh  MPOHW3BOJHYIO  JUIA  HCCIEIOBAHUS
(YyHKIIMM Ha MOHOTOHHOCTh M 3KCTPEMYMBI; HAXOAHMTh
HauOoJbIlIee W  HaWMeHbIee  3HAYCHUS  (DYHKIUU
HEMPEPHIBHOW Ha OTPE3KE;

Crpoutb  rpaduku  QyHKIMH  HAa  OCHOBAaHUHU
MPOBEIEHHOTO UCCIIEIOBAHUSI.

Hcnonb3oBath  NpPOU3BOAHYIO Ui HaXOXACHUS
HAWIY4lIero pelieHus B TMPUKIAAHBIX, B TOM YHUCIE
COIIMAJIbHO-OKOHOMHMYECKUX, 3ajauax, Mjs OmpeesieHus
CKOPOCTH U YCKOPEHHsI Ipoliecca, 3aaHHoro GopMysaoi win
rpauKoM.

IMoayuaTs npeacTaBJieHne 0 MPUMEHEHUU
MIPOU3BOTHOM B PA3IMUHBIX OTPACIISAX 3HAHUN

[TepBooOpazHas u
HHTETpal

12

OnepupoBaTh  NOHATHUSIMM:  TEpBOOOpasHas |
omnpesielieHHbI  uHTerpai. HaxomuTh  miepBoOOpa3HbIC
IEMEHTAPHBIX (DYHKIMA W  BBIUUCIATH HMHTETPAI MO
dopmyne Hriotona — JleitOnuna.

Haxoautes mnomiaan muockux Guryp u o0bEMBI Tenl C
MOMOIIBIO OTIPEAETEHHOTO UHTErpaa.

3HAKOMHTBCSI C MaTEMaTHYECKUM MOJICIIMPOBAHUEM Ha
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npumepe auddepeHnanbHbIX ypaBHEHHH.
I[MoayyaTrs TpeiaCTaBIeHHE O 3HAYCHUU BBEICHUS
HOHSATHUS] HHTETPaJIa B Pa3BUTHH MAaTEeMaTHKU

Hcnonb3oBath nuppoBbIe pecypchbl Ui MOCTPOCHUS
rpadMKOB TPUTOHOMETPUYECKUX (YHKIUU M U3YyYCHHS HUX

I'paduku CBOWCTB.
TPUTOHOMETPHYECKHX Pematsb TpI/IF06HOM€TpI/III€CKI/IS yYpaBHEHUS u
. OCYIIIECTBIISATh o100 KOpHeM C MTOMOIIBIO
(ymicui. 14 Tpﬁllfi)HOMeTquecxoﬁ OKIE)y)KHOCTII?I.
Tpuronomerpuyeckue n
pUMeHATb (QOPMYSBI TPUTOHOMETPUU [UISI PEIICHHS
HEpaBCHCTBA OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl Ui IOCTPOEHUS U
uccieaoBaHus rpagukoB GyHKITNAN
IIpumeHnsaTh CBONCTBA MIOKa3aTeIbHOU 51
norapuMudeckor QYHKIUNA K PEIICHHUIO MOKa3aTeIbHBIX U

VppatmonanbHbre, norapu(MHUUECKIX HEPABEHCTB.

TOKa3aTeIbHBIC 1 24 O060ocHOBATH PABHOCUIIBHOCTD MEPEXOIOB.

JorapupmMuiecKue Pemath uppaimoHagbHble HEPaBEHCTBA.

HEpaBEeHCTBA HUcnoan3oBarh rpaduueckne MeETOAbI M CBOWCTBA
BXOJSIIIMX B YpaBHEHHME WJIM HEPABEHCTBO (DYHKLUUN st
pelieHus 3a/1auu

OnepupoBaThb NOHATHSAIMH: KOMIUICKCHOE YHCIO H
MHO>KE€CTBO KOMIIJIEKCHBIX YHCETI.
IIpencraBiasiTh KOMIUIEKCHBIE YKCIa B alredpandeckoi
u TPUTOHOMETPHUECKOM dbopme. BbinoaHaTs
OV T L —— 10 apuMeTUyeCcKue ornepanu ¢ HUMH.

M300pakaTh KOMIUIEKCHBIE YHCJIa Ha KOOPAMHATHOMN
IIJIOCKOCTH.

IIpumensitb  dopmyny  MyaBpa ©  mojyyarb
IIPEACTABICHUE O KOPHAX N-OM CTENEHU U3 KOMIIJIEKCHOIO
qycjia. 3HAKOMHTBC C  TpUMEPAMH  NPUMEHEHHs
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KOMIIJICKCHBIX YHCCI I PCIICHUA TCOMCTPHUCCKHUX U
duznyecKux 3anad

HarypaneHble u nensie

OHepI/lpOBaTL MOHATUSAMMU: HATypaJIbHOC H 1LCJI0C
YHUCJII0, MHOXKXCCTBO HATYPAJIbHBIX YHUCCIIL.
Hcnoab3oBath NMPU3HAKA JCIMMOCTU MLECJIbIX YHUCCII;

wena 10 ocratku no monymo; HOJ u HOK HaTypanbHBIX 4YHcCed;
anropuT™ EBKimaa asist penieHus 3aaad.
3anuchIBaTh HATypaJibHBIE 4YHCIA B  Pa3IUYHBIX
MO3UIIHOHHBIX CHCTEMAaX CUMCJICHHS
OnepupoBaTh NOHSATUSIMHM: CHCTEMa M COBOKYITHOCTb
YpaBHEHUW W HEPABEHCTB; PEIICHUE CHUCTEMBI  WJIH
COBOKYITHOCTH; PaBHOCHUJIbHBIE CHCTEMBI M CHCTEMBI-
CucreMbl pallMOHAJIBHBIX, CJICACTBUS.
MpPALMOHATBHBIX Haxoauth penieHus CUCTEM U COBOKYMHOCTEW IEbIX
OKA3aTeILHBIX 1 12 palMOHAIbHBIX, I/IppaL[I/IOH%J'II)HI)IX, IMOKa3aTEIbHEIX |
Jorapu(MUYECKIX YpaBHEHUN U HEPABEHCTB.
.]'IOl"apI/I(ij/I‘IeCKI/IX IIpuMeHATH  CHUCTEMBI  YPABHEHHMH K  PEIICHUIO
YpaBHCHHHU TEKCTOBBIX 3aJa4 W3 pa3IMYHBIX 001acTeil 3HAHWK WU
peanbHON  KM3HU; HMHTEPNPETUPOBATH  MOJYYCHHBIE
peuieHusl.
Hcnoab3oBath 11udpoBbIE pecypChl
Bobiouparn croco0 penieHus palMOHAJIbHBIX,
WUPPALMOHANIBHBIX, TIOKA3aTeIbHBIX, JIOTapU(PMUYECKUX U
TPUTOHOMETPUUYECKUX yYpaBHEHUH H HEPaBEHCTB,
coJiepKaliux MOJIYJIU U ITapaMeTpbl
3a/1449H ¢ apAMETPAMH 16 IIpumeHssTh TpaduyecCKUe W AHATUTUYECKHE METObI

U1 pCIICHUSA ypaBHeHI/Iﬁ W HCPABCHCTB C IIapaMCTpaMH, a
TAaKXXC UCCIICIOBAHUC (IJYHKI_II/Iﬁ METOJaMU MaTCMAaTUIYCCKOT'O
aHaJIn3a.

CTpOI/ITb H HCCIeA0BATH MAaTCMATHYCCKUEC MOACIIH
PCAIBbHBIX CI/ITyaHI/Iﬁ C IMMOMOIIIBIO ypaBHeHHﬁ, HCPAaBCHCTB U
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CUCTEM C IapamMeTpaMu

[ToBTOpEHue, 06001ICHNE,

MoaeaupoBaTh peanbHbIe CUTyallud Ha SI3bIKE anreOpsl,
COCTABJIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CHCTEMBI 110 YCIOBMIO 33Jaud, HCCIAeJ0BATH IIOCTPOCHHBIE
MOJIEJIX C UCIOJIBb30BAHUEM allllapara aureOpsl.

CHCTEMATH3ALMS 3HAHMI 16 2 [IpumensaTe  QyHKUMHM  UIS  MOJCIHUPOBAHUS U
HCCIIEIOBAHMSI PEATBHBIX MIPOIIECCOB.
PemaTs mpukiagHble 3a/a9d, B TOM YHCJIE COIMAIBHO-
HKOHOMUYECKOTO M (DU3MYECKOro Xapakrepa, CpeACTBaAaMH
anredpbl 1 MaTEMaTHYECKOTO aHAJIN3a
OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME 136 10
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IHOYPOYHOE NIVIAHUPOBAHUE

10 KJIACC
Nen/m | Tema ypoka KoauvectBo | KonTposibHble | @OpMBbI M BUIBI KOHTPOJIA
4acoB padoThI
MHoxecTBO, onepaiuy HajJ MHOKECTBAaMHU M MX CBOMCTBA 1 Buow KOHMpOs (no
2 Jluarpammel Ditnepa-Benna 1 Gynxyuam 6 yuebHOM
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO arnmnapara Jyuist npoyecce):
peuieHus 3aaaqy 1 BxomHoW  KOHTpOJIBb
4 Panumonansabie unciaa. OOBIKHOBEHHEIE U JIECITUYHBIE (Ha TEpBBIX ypOKax
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE MIEPUOTUICCKUE APOOH 1 [IOCJE aKTyalIn3alnu
5 Pannonanpubie yncna. OObIKHOBEHHBIE U IECATUYHbBIE SHAHWH yHalXCs);
IpoOu, MPOLEHTHI, OECKOHEUHbIE TIEPUOANYECKUE APOOU ! Tekymuii  KOHTPOJIb
6 [Ipumenenne npoOeid ¥ MPOLICHTOB ISl PEIICHUS 1 (Ha KaXI0M ypOKe);
MPUKIIAJHBIX 33]1a4 Tepuommaeckuii (1o
7 [Ipumenenue n1pobeii ¥ MPOLEHTOB ISl pEIIeHUs 1 Mepe MPOXOXKIACHHS
MPUKIIAHBIX 33]1a4 TEMBI, paznena
8 JeicTBuTenbpHble yncia. PanponanbHbie U 1 IPOrpamMMet),
HppaLMOHAJIbHBIE YHCIIa WToroBbiii (B KOHIE
9 Apudmernyueckue onepanuu ¢ IeHCTBUTEIbHBIMHI YHCIIaMU 1 4eTBEPTH,
10 Monynb AeMCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA 1 nojxyroaus,
1 [TpubnmkEHHBIE BRIYUCIICHHUS, TIPABUIIA OKPYTIICHHUS, HakaHyHE 1ICpCBO/IA B
MPUKHJIKA U OLICHKA Pe3yJbTaTa BIYMCICHUI ! cieaylomui Krace).
12 OCHOBHBIE METO/IbI pEIIEHUS LIENbIX U IPOOHO- 1 Buowt kommpona (no
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palMOHAIbHBIX YPABHEHHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-

13 paloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

15 MHorouneHsl 0T OJHON epeMeHHoM. Jleenne
MHOTO4JIEHAa HA MHOTOWIEH C OcTaTKoM. Teopema besy

16 MHorouseHsl ¢ 1easMu Kodgduiinentamu. Teopema
Buera

17 Pemrenne cucrem TMHEWHBIX YpaBHEHUI

18 Pemrenne cucrem NMMHEWHBIX YpaBHEHUN
Marpuiia cucTeMbl JJMHEWMHBIX ypaBHEHH. OnpeaennuTenb

19 MAaTPHIIBI 2X2, €ro TEOMETPUUECKHI CMBICT M CBOMCTBA;
BBIUUCIIEHUE €r0 3HAUYEHUs

20 Onpenenutens MaTPUIBI 2X2, €10 TEOMETPUUYECKUI CMBICTT
U CBOMCTBA; BHIYMCIIEHUE €r0 3HAYEHUS

21 [IpumeneHue onpenenuTens i peleHus: CHCTEMbI
JIMHEHHBIX YpaBHCHUHN

99 Pemenne npuknagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JMHEWHBIX YpaBHEHUN

93 Pemienune npukinagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JMHEWHBIX YpaBHEHUN

24 KonTtponpHas pabota: "PanmoHanbHbele ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHENHBIX YpaBHEHUN"

25 OyHKIWMA, criocoObl 3a1aHus GyHkuMu. B3anmMHo oOpaTHbIe

cnocoby
83aUMOO0eUCMBUsL
cybveKkmo8 yueoHo2o
npoyecca):

@poHTAIBHBIN

KOHTPOJIb (OTIPOC);

NunuBuyanbHbIN
KOHTPOJIb;

I'pynnosoit
KOHTpOJIb;

CaMOKOHTpOJIB;
B3anMOKOHTpOIIB;

KomOunnpoBaHHbII
KOHTPOJTh

Dopmbl KOHMPOTIA.

HaOmronenue
yUHUTEeIEeM 3a
OCBOCHUEM
yYaIIMHCS
COJIepIKaHUs
0o0yueHus;

OrueHka u
caMOOILICHKa
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¢bynkuuu. Kommosurms GyHkuuit

I'paduk pyHkIMU. DIeMeHTapHBIC TPEOOPA3OBAHUS

26 .
rpaduKoB QYHKITHI

97 OO6nacTp onpeneneHuss © MHOXKECTBO 3HAUCHUH (DyHKIIHH.
Hymu ¢ynkuu. [IpomexxyTku 3HaK MOCTOSTHCTBA

08 Uérnpie u HeuéTHbie pyHKuu. [lepronnueckue QyHKIum.
[TpomexxyTKH MOHOTOHHOCTH (DYHKITH

29 MaxkcuMyMmbl 1 MUHUMYMBI QyHKMu. Hanbombiiee u
HauMeHblIlee 3HaueHNue PYHKLIUU Ha TIPOMEKYTKE

30 JIuHeliHas, KBaipaTUYHAS ¥ IPOOHO-TTMHEWHAs (PYHKITUU

31 DneMeHTapHOe UCCiIeIoBaHNe U MTOCTPOSHHE IpaduKoB
3TUX QyHKIUH

39 DneMeHTapHOe HUCCieIoBaHUe U MOCTPOCHHE IpaduKoB
9TUX QyHKIUH

33 Crenens ¢ nensiM nokasaresiaeMm. bunom Heiorona

34 Crenensb ¢ nenbM nokasareneM. bunom Herotona

35 CrenenHas ¢GyHKIHS C HATypaJIbHBIM U LIEJIBIM
nokaszatenem. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "Crenennas ¢pynkius. E€ cBoiicTBa
u rpaduk"

37 Apudmernueckuil KOpeHb HATYPAIbHON CTETICHU U €r0
CBOMCTBA

38 Apudmernueckuit KOpeHb HATYPAIbHON CTETICHU U €T0
CBOMCTBA

39 [IpeoOpazoBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX

yYalluMHUCS  CBOEH
JESTEIbBHOCTH U €€
pE3yJIbTaTOB;

B3aumoornenka
YYanuMuUcs JIpyr
Apyra;

IIpoBepouHsle
IIACbMEHHBIE
paboThI;

OO6yuaromue
IINCBMCHHBIC
padoTHI;

KonTposibHbie
padoTHI;

Jlmarnoctudeckue
paboTHI;

JIMKTaHTHI;
TectupoBanue;
3ayersl;

Joxkmaael, pedepartsl,
COO0OIIEeHNS;

Pesynbrarhl
IIPOCKTHOMN 51
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CTENEHU U KOPHHU

[IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHM, COACPIKAIINX

40
CTENEHU U KOPHHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHIA, COACPIKAIINX
CTETEHU U KOPHHU

42 WppanmonansHelie ypaBHeHUs. OCHOBHBIE METOIbI
pelIeHNs UPPALMOHANIBHBIX YPAaBHEHUM

43 WppanmonansHelie ypaBHeHUs. OCHOBHbBIE METOIbI
pelIeHNs UPPALMOHANIBHBIX YPaBHEHHM

44 HppaumnonansHsle ypaBHeHHs. OCHOBHBIE METO/bI
pelIeHNs UPPALMOHANIBHBIX YPaBHEHHM

45 PaBHOCHIIBHBIE TIEPEXOBI B PEIIEHUU UPPALMOHAIBHBIX
YpaBHEHUH

46 PaBHOCHIIBHBIE TIEPEXOBI B PEIIEHUU UPPALIMOHAIBHBIX
YpaBHEHUH

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU UPPALMOHAIBHBIX
ypaBHEHUH

48 PaBHOCHIIBHBIE TIEPEXO/BI B PEIIEHUU UPPALMOHAIBHBIX
ypaBHEHUH

49 CBoiicTBa u rpaduk KOpHs N-0if cTeNeHn KaK GyHKIUU
00OpaTHOM CTENEeH! ¢ HaTypaJIbHbIM [TOKa3aTeIeM

50 CBoiicTBa u rpaduk KOpHs N-0if cTeNeHn KaK GyHKLIUU
00OpaTHOM CTENeH! ¢ HaTypaJlbHbIM MTOKa3aTeIeM

51 KonTtponpHas padota: "CBoiicTBa 1 rpaguk KOpHsI N-0i

creneHd. MppannoHaneHele ypaBHeHUs"

HUCCIIENOBATEILCKOU
NEITENbHOCTH
Y4aIuxcs,

Peduexcust.

Jist  OlleHKM  JTOCTMXKEHUM

yt{anmxcs[ HpI/IMeHSIeTCSI
IATUOATbHAS cucTeMa
OLICHUBAHUSI.
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52 CreneHb C pallMOHAJIBHBIM MOKa3aTeeM U €€ CBOMCTBa 1
53 Crenenb C pallMOHAJIBHBIM TOKa3aTeseM U €€ CBOMCTBa 1
54 Crenenb ¢ pallMOHAJIBLHBIM TMOKa3aTeieM U €€ CBOMCTBa 1
55 [Toxa3zatenbHast pyHKIHMSA, €€ CBOICTBA U rpaduk 1
56 Hcnonb3oBanue rpaduka QyHKIUN A1 pelIeHUs

YpPaBHEHUH 1
57 Wcnonb3oBanue rpaduka QyHKIUU A pelIeHUs

YpaBHEHUH 1
58 [Noxa3aTenpHbIe ypaBHEHUS. OCHOBHBIE METOIBI PEIICHUS

MMOKA3aTEIbHBIX YPAaBHEHHUI 1
59 [Toxa3zaTenpHbIe ypaBHEHUS. OCHOBHBIE METOIBI PEIICHUS

MOKa3aTeIbHbIX YpaBHEHUN !
50 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METOAbI PELICHUS

MOKa3aTeIbHbIX YpaBHEHUN 1
61 Kontponbras padota: "[lokazarensHas GyHKIIHS.

[TokazaTtenbHble ypaBHEHUS" 1
62 Jlorapudm uncna. CoiicTBa jorapupma 1
63 Jlorapudwm uncna. CoiicTBa jorapupma 1
64 Jlorapudm yucna. CoiicTBa orapugpma 1
65 JlecsiTuuHbIe U HATYpAIbHBIEC JTOTAPUPMBI 1
66 JlecsiTuuHbIe U HATYpaIbHBIEC JTOTAPU(PMBI 1
67 IIpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX JIOTapU(MBI 1
68 IIpeoOpazoBaHue BhIpasKEHH, COAEPIKALINX JIOTApU(MBI 1
69 [Ipeobpa3oBaHue BeIpaKEHHH, COAECPIKALINX JIOTapU(MBI 1
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70

Jlorapudmuueckas pyHKIHs, €€ CBOHCTBA U Tpaduk

71 Jlorapudmmueckast pyHKIH, €€ CBOHCTBA U Tpaduk

7 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS
YpaBHEHUU

73 Hcnonb3oBanue rpaduka QyHKIUU A5 peLIeHUs
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHEHUN

75 Jlorapudmudeckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHeHUN

76 Jlorapudmudeckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMuUIecKux ypaBHeHUN

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUH JIOTapU(PMUUECKUX
YpaBHEHUH

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUH JIOTapU(PMUUECKUX
ypaBHEHUH

79 Kontponbnas padota: "Jlorapudmudeckas hyHKIIHS.
Jlorapudmudeckue ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YMCIIOBOTO
aprymeHra

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

82 ApKCUHYC, apDKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO
aprymeHra

83 ApKCUHYC, apKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO
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aprymeHra

TpuronomeTrpuyeckas OKpyKHOCTb, OIIPE/IEIICHHE

84 TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIOBOTO apryMEeHTa 1
85 TpuronomeTpuveckast OKpyKHOCTb, OIIPEICTICHHE

TPUTOHOMETPUUYECKHX (PYHKITUI YUCIIOBOTO apryMeHTa 1
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpa3oBaHre TPUTOHOMETPUICCKUX BBIPAKCHUH 1
91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
92 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BBHIPAKCHHUI 1
93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1
95 Pemienne TpUroHOMETpUUECKUX YPAaBHEHU I 1
96 Pemienne TpUroHOMETPUUECKUX YPABHEHUIN 1
97 Perienne TpUroHOMETpUUECKUX YPAaBHEHUI 1
98 Perienne TpUroHOMETPUUECKUX YPABHEHU I 1
99 Perienne TpUroHOMETPUUECKUX YPAaBHEHU I 1
100 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
101 KonTtponpHas padota: "TpUroHoMeTpUUYECKHE BBIPaKEHUS

U TPUTOHOMETPUYECKHE YpaBHEHUS" 1
102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS L

MOCIIEIOBATENIBHOCTEN. MeTo; MaTeMaTHYeCKON NHIYKIIMU
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MOHOTOHHEBIC U OTpaHUYCHHBIC MMOCJICAOBATCIBHOCTH.

103 1

Hcropus anannza 6€CKOHEYHO MaJIbIX
104 ApupmeTrrueckasi mporpeccus 1
105 I'eomerpuueckas nmporpeccust 1
106 BeckoneuHo yObIBaroIasi reOMeTpruYecKas mpoTpeccust 1
107 CymMa GeckOHEUYHO yOBIBAIOIIEH T€OMETPUUECKON

MpOrpeccun 1
108 JIvHeHbIN U 3KCIOHEHMAbHBINA pocT. Hucio e. dopmyna

CJIOXHBIX IPOIICHTOB 1
109 JInHEeHbIN 1 SKCIOHEHMANIbHBINA pocT. Hucino e. @opmyna

CJIOXHBIX IPOIICHTOB 1
110 Hcnonb30BaHne mporpeccuu Uil perieHus pealbHbIX 3a1a4

MIPUKJIATHOTO XapaKTepa 1
111 Kontponsnas padota: "[locnenoBaTenbHOCTH U

nporpeccun” 1
112 HenpepsiBHBbIC PYHKIINMHK U UX CBOWCTBA 1
113 Touka pa3ppiBa. ACUMITOTHI TpadUKOB HYHKITUN 1
114 CpoiicTBa (hyHKIIUH HEMIPEPHIBHBIX HA OTPE3KE 1
115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1
117 MeToa MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1
118 Metoa MHTEpBaJOB ISl pELIEHUS HEPABEHCTB 1
119 [IpumMeHeHMe CBOWCTB HETIPEPBIBHBIX (QYHKIUH JUIs 1

peUICHUA 3aa4
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120 [IpumMeHeHne CBOWMCTB HETIPEPBIBHBIX (DYHKITUH JUIS 1
pereHus 3a1a4
121 [lepBas u BTOpast Npou3BOAHbBIE PYHKLIUU 1
122 Ornpenenenue, reOMETPUUECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3MYECKUN CMBICT IPOU3BOTHOM 1
124 VYpaBHeHHEe KacaTeabHOU K rpadpuky QyHKIUU 1
125 VYpaBHeHHE KacaTeabHOU K rpadpuky QyHKIUU 1
126 [Ipon3BoaHBIE IIEMEHTAPHBIX (QYHKIINH 1
127 [IpousBoiHbIE 27I€MEHTAPHBIX PYHKLINN 1
128 [Tpon3BoHAs CyMMBI, IPOU3BEICHHS, YACTHOTO H 1
KOMTIO3HUITUU (DYHKITUH
129 [IpousBoiHasi CyMMBbI, MPOU3BEIACHHUSI, YACTHOTO U 1
KOMIMO3HUITMU (DYHKITUN
130 [IpousBoHasi CyMMBbI, MPOU3BEICHHUSI, YACTHOTO U 1
KOMTMO3HUITMU (DYHKITUH
131 Kontponbras padota: "[IponsBonnas” 1 1
132 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HAHUI: !
"YpaBuenus"
133 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HAHUI: L
"®yHkunn"
134 Hrtoropas koHTpoJIbHAs paboTa 1 1
135 Htoroas koHTpoJbHas paboTa 1
136 [ToBTOpEeHue, 06001IeHNE, CHCTEeMaTH3allns 3HAHUI 1
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KUIACC

Kounuyecrn KoHTpoabHbI
Ne n/m Tema ypoka OJHHECTBO OHTpOT ¢ ®opMbl U BUABI KOHTPOJISI
4acoB padoThI
1 [TpumeHeHme MPON3BOIHON K UCCIICAOBAHHUIO (DYHKITHIA 1 Buowl KOHMPOJisl (no
Ha MOHOTOHHOCTbH U DKCTPEMYMBEI QbyHKD;MﬂM 8 y‘l€6HOM
9 [IpumeHeHue Mpon3BOIHOM K HCCIeI0BaHUIO (QYHKIUI 1 npoyecce):
HAa MOHOTOHHOCTb U DKCTPEMYMBI BxonHoi#t  koHTponb  (Ha
3 [IpuMeHeHne mMpON3BOIHOM K UCCIIETOBAHIIO (DYHKITUMA 1 TIepBhIX ypoKax mocre
Ha MOHOTOHHOCTB U OKCTPEMYMEI aKTyaJIu3anuu 3HAHUU
4 [IpuMeHeHne MpON3BOTHOM K UCCIEAOBAHUIO (DYHKITHIA 1 yJamuxcs);
Ha MOHOTOHHOCTb M SKCTPEMYMBbI .
Texkymmuit  koHTposib  (Ha
5 [IpumeHeHue MPOU3BOIHON K HCCIeI0BaHUIO QYHKIUI 1 Ka)KIOM YPOKe);
Ha MOHOTOHHOCTB U 9KCTPEMYMBI .
- - [Tepuoanueckuit (Mo mepe
[IpumeHeHue MPOU3BOIHON K HcCIeI0BaHUIO QDYHKIUI
6 1 MIPOXOXKJICHUSI TEMBI, pas3zelia
Ha MOHOTOHHOCTB U 9KCTPEMYMBI
MIPOTpaMMBl),
HaxoxaeHrne HaubobIIero 1 HAMMEHbBILIETO 3HAYCHHUS .
7 . 1 Wrorossiit (B KOHLIE
HEeMpephIBHOM (DYHKIIUU Ha OTPE3KE
YETBEPTH, MOJIYT O U5,
Haxoxaenrne HaubobIIero 1 HaUMEHbIIEro 3HaYeHUS
8 . 1 HaKaHyHe nepeBoja B
HEeMpephIBHOM (DYHKIIUU Ha OTPE3KE .
CJIeTYIOIIHIA KJIAcC).
9 Haxoxnenrne HaubobIero 1 HANMEHbBIIEro 3HaYCHUS 1
HEeMpephIBHONM (DYHKIIUU Ha OTPE3KE Budw xonmpona (no cnocoby
83aumooelicmsus cyObekmos
Haxoxnenrne HaubobIIero 1 HaMMEHbBIIEro 3HaYSHUS
10 1 yuebHo20 npoyecca):

HeNpepbIBHON (DYHKIIMU HAa OTPE3Ke
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HaXO)K[[eHI/Ie HaKOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAUCHHUS

1 HENPEepbIBHOW (DYHKIIMU HA OTPE3KE

12 HaxoxneHrne HauboIbIIero 1 HAUMEHbBILIEr0 3HaYECHUS
HENPEephIBHOW (DYHKIIMU HA OTPE3KE

13 [TpumeHeHre TpoU3BOTHOM SISl HAXOXKICHUS
HaWIY4IlIEero peleHus B IpUKJIaJHbIX 3a1a4ax

14 [IpumeHeHre npou3BOTHOM JUIsl HAXO0XKICHUS
HaWIYy4IlEero peleHus B IpUKJIaJHbIX 3a7a4ax
[IpuMeHeHne npon3BOIHOM ISl ONIPENETIEHUS CKOPOCTH U

15 YCKOpEHHUS TIpoIiecca, 3aaHHoro GopMyIIon Uiu
rpaduxkom
[IpuMeHeHne npon3BOIHOM ISl ONIPENETIEHUS CKOPOCTH U

16 YCKOPEHHS TIpoliecca, 3a1aHHoro (GopMymoi uiu
rpagukoM

17 Komnozumus hyHkimii

18 Kommnosunus pyHkimii

19 Kommnozumus pyHkimii

20 I'eomerpuueckue 0Opa3bl ypaBHEHUH HA KOOPAUHATHOM
IJI0CKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH HA KOOPAWHATHOM
MJI0CKOCTH

29 Kontponsnas pabora: "UccienoBanue GpyHKIHiA ¢
MIOMOIIIBIO TPOU3BOAHON"

23 IlepBooOpa3Has, OCHOBHOE CBOMCTBO 1MepBOOOPA3HBIX

@poHTAIBHBIN KOHTPOIIb
(ompoc);

NunuBuyaibHbIA KOHTPOJIb;
I'pyninoBo¥ KOHTPOJIB;
CaMOKOHTpOJIb;
B3auMOKOHTpOIIB;
KoMOuHMpoBaHHBIN KOHTPOJIb
Dopmvl KOHMPOTIA:

HaGmronenne yuutenem 3a
OCBOCHHUEM ydyamuMucsd
coZIepKaHus OOYICHHUS;

OrneHka U CaMOOIIEHKa

yYaIMMHUCS cBoeH
JIESITENLHOCTH 51 ee
pPE3YNIbTATOB;

B3auMoornienka  ydanumucs
Jpyr npyra;

[IpoBepouHbIE  MUCHMECHHBIC
padoTHI;

Ooyuaromine HHCHbMCHHBIC
paloThI;
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[lepBooOpa3uble aneMeHTapHbIX GyHKUMH. [IpaBuna

24 1

HaXO0XJICHUS ITePBOOOPA3HBIX
o5 [lepBooOpa3ubie aneMeHTapHbIX GyHKIUH. [IpaBuna

HaXO0XJICHUS ITePBOOOPA3HBIX 1
26 Wurerpan. ['eomerpuueckuii cMbica HHTErpaja 1
27 Brruucnenue onpenenéaHoro uHTErpaia mo Gopmysne

HrroTona-JleitOnura !
28 Brruucnenue onpenenéaHoro uHTErpaia mno Gopmysne

Hrerorona-JleitOauna 1
29 [TpuMeHeHre HHTETpaTa TS HaX0XICHUS TUToNIaIei

TIJIOCKUX QUTYp 1
30 [Ipumenenue uHTErpana Juis HaX0XKAeHU 00bEMOB

F€OMETPUYECKUX TeT 1
31 [Tpumepsr permenuit quddepeHmanbHbIX YPaBHECHUI 1
32 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHCHUI 1
33 Matematuueckoe MOJEIIMPOBAHKUE PEAIbHBIX IPOIIECCOB

¢ moMo1bio tuddepeHIraNTbHbIX YpaBHEHUI 1
34 Kountponsnas pabora: "[lepBoobpasnast u unterpan” 1
35 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
36 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
38 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
39 Tpuronomerpudeckne GyHKIUHU, UX CBOICTBA U rpaduKu 1

KonTtponbHbie paboThI;
Juarnoctuueckue paboThI;
JIMKTaHTBI;

TectupoBanue;

3a4eThl;

Joxnansl, pedepartsl,
cooOIIeHus;

Pe3ynpTaTel NPOEKTHOW W
HCCIIEN0BATEIbCKOU
JeSITEIbHOCTH Y4aluXcs;

Pedunexcust.

JIs  OLEHKH  JOCTHIKCHUU

ydaliuxcs IMPUMCEHSACTCA
nATHOAIIIbHAS CHCTEMa
OLICHUBAaHUs.
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OT60p KOpHEH TPUTOHOMETPUIECCKUX YPABHEHHI C

40 MOMOIIIBIO TPUTOHOMETPUYECKON OKPY)KHOCTH 1
41 OT060p KOpHEH TPUTOHOMETPUICCKUX YPABHEHHUH C

MTOMOIIBIO TPUTOHOMETPUYECKON OKPY)KHOCTH 1
42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C

MTOMOIIIBIO TPUTOHOMETPUYECKON OKPY)KHOCTH 1
43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C

MTOMOIIIBIO TPUTOHOMETPUYECKON OKPY)KHOCTH 1
44 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1
45 Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 Penrenne TpUrOHOMETPHUECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMETPUYECKUX HEPABCHCTB 1
48 KontponbHas padota: "['paduku TpUTOHOMETPUIECKUX

¢bynakuumii. TpuroHoMeTpuyecKkrue HepaBeHCTBA" 1
49 OcHOBHBIE METO/IbI PEIlIEHUS TIOKa3aTeIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PEIlIEHUS TOKAa3aTeIbHBIX HEPABEHCTB 1
51 OcHOBHBIE METO/IbI PEILIEHUS TOKAa3aTebHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PEIlIEHUS TOKAa3aTeIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PEIIEHUS JTOTapUPMUIECKIX

HEPaBEHCTB 1
54 OcHOBHBIE METO/IbI PEIIEHUS JTOTapUPMUIECKIX

HEPaBEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHHs Jorapu(PMUUECKUX 1
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HEPABEHCTB

OcHOBHBIE METO/IbI PEILIEHUS JIOTaApUPMUIECKIX

56
HEPaBEHCTB

57 OCHOBHBIEC METO/IbI PEIIECHHS HPPAITHOHATBHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBEHBIX
HEPaBEHCTB

50 OCHOBHBIE METOIBI PEIICHUS HPPAITHOHATBHBIX
HEPaBEHCTB

61 I'paduueckue MeTobl pelICHUs UppallMOHATIBHBIX
YpaBHEHUH

62 I'paduueckue MeToIbl pelIeHHs HPPALIMOHAIBHBIX
YpaBHEHUH

63 I'padrueckue MeTobl pelIeHUs NOKa3aTeIbHbIX
ypaBHEHUH

64 I'paduueckue MeTobl pelIeHHUs OKa3aTeIbHbIX
HEpPaBEHCTB

65 I'padrueckue MeTo1bl pelIeHUs T0rapuPMHUUECKUX
YpaBHEHUI

66 I'padrueckue MeTo bl peleHus JorapupMUUECKUX
HEpaBEHCTB

67 I'paduueckue MeTobl pelIeHUs TOrapuPMHUUECKUX
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HEPABEHCTB

I'padmyeckue MeTOIBI PEIICHUS TIOKA3aTeIbHBIX U

68 norapupMUUECKUX YpaBHCHUN

69 I'paduueckre MeTOIbI pelIeHHUs OKA3aTeIbHBIX U
Jorapu(PMUUECKUX ypaBHEHUN

70 I'padmueckue MeTobl pelieHus MoKa3aTeabHbIX U
Jorapu(PMUIECKUX HEPABEHCTB

71 I'padmueckue MeTobl pelieHus MoKa3aTeabHbIX U
Jorapu(PMUIECKUX HEPABEHCTB

79 KounTponsnas pabora: "UppannoHaibHele,
MoKa3aTesbHbIe U JIoTapupMUUecKie HepaBeHCTBa"
KommiekcHbie uncia. AnreOpanyeckas u

73 TPUTOHOMETpHUYECKask (GOPMBI 3aITCH KOMIIJICKCHOTO
qucna
KommiekcHbie uncia. Anredpanyeckas u

74 TpUTrOHOMETpHUUEecKas (POPMbI 3aMTUCH KOMILIEKCHOTO
qucna

75 Apudmernueckue onepanuu ¢ KOMILIEKCHBIMHU YUCIIaMU

76 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMH YUCIIaMU

77 N300pakeHne KOMIIEKCHBIX YHCe Ha KOOPIUHATHON
MJI0CKOCTH

78 N300pakeHne KOMILIEKCHBIX YHCe Ha KOOPIAUHATHON
IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us

40




KOMINJICKCHOT'O YHCJia

®opmyna Myaspa. KopHu N-oii ctenenu u3

80 1
KOMIIJIEKCHOTO YHUCJIa

81 [IpuMeHeHre KOMITICKCHBIX YUCEI [T PEIICHHUS 1
(U3HYECKUX U TEOMETPUICCKHX 337124

82 KonTponsnas pabora: "KommiekcHsie yncna' 1

83 HatypanbHble 1 1ienpie yncia 1

84 HarypanbsHbie u 11eb1e yncia 1

85 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH TICITBIX THCETT 1

86 [IpuMeHeHne MpU3HAKOB ACTUMOCTH ETBIX YHCEIT 1

87 [IpumeHnenne npusHakoB AenuMocTH nensix yucesr: HOJL 1
n HOK

88 [Ipumenenne npu3HakoB AeaIUMOCTH Henbix yucen: HOJL 1
n HOK

89 [IpumeHeHne NPU3HAKOB ACTUMOCTHU LENbIX YUCEI: 1
OCTaTKH [0 MOJYITIO

90 [IpumeHeHne NPU3HAKOB ACTUMOCTHU LENbIX YHCEI: !
OCTaTKH [0 MOJYITIO

o1 [IpumeHeHre NpU3HAKOB AETUMOCTHU LENbIX YHCEeI: L
anroput™ EBKima Ans pemeHus 3a7a4 B IENbIX YUCax

92 KontponbHas padota: "Teopus nenbix uncen" 1

93 Cucrema ¥ COBOKYIHOCTh ypaBHeHH. PaBHOCUIIbHBIE L

CUCTCMBI U CUCTEMBI-CIICICTBUA
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Cucrema ¥ COBOKYITHOCTh ypaBHEHUM. PaBHOCUIIbHBIE

94
CHUCTEMBI ¥ CUCTEMBI-CIICACTBUS

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH
palMoOHAIBHBIX YPaBHEHUM

96 OCHOBHBIE METOJIbI PEIICHUS] CHCTEM M COBOKYITHOCTEH
HUppaIMOHAIIHBIX YpaBHEHUHN

97 OCHOBHBIE METOJIBI PEIICHUS] CHCTEM M COBOKYITHOCTEH
ITOKA3aTEIbHBIX YPAaBHEHHUU

98 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YPaBHECHUN

99 OCHOBHBIE METO/IbI PEIICHHS] CUCTEM M COBOKYITHOCTEN
Jorapu(pMUUECKUX ypaBHEHHM

100 OCHOBHBIE METO/IbI PEIICHHS CUCTEM M COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHHI
[IpuMeHeHne cuCTeM K PEIICHUIO MaTEMaTUYECKUX 3aa4

101 Y 33/1a4 U3 Pa3JIMYHBIX 00JIacTEel HAyKH U peaIbHON
YKU3HU, UHTEPIIPETalysl IOJIyYCHHBIX Pe3yJbTaTOB
[IpuMeHeHne cuCcTeM K PEIICHNI0O MaTEMAaTHYECKUX 3aa4

102 Y 33/1a4 U3 Pa3JIMYHBIX 00J1acTel HAyKH U peaIbHON
YKU3HU, UHTEPIIPETAls [TOJYYCHHbBIX PE3YyJIbTaTOB
[IpuMeHeHre HEPaBEHCTB K PELICHUI0 MaTEMaTUYECKUX

103 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U

peaIbHOM JKU3HH, HHTEPIIPETALHS TOJTy4EHHBIX
pe3ynbTaToOB
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KonTtponsHas padora: "CrucTeMbl palliOHATBHBIX,

104 MPPaIMOHAILHBIX TIOKA3aTEIBHBIX U JIOTapU(MUICCKIX 1
ypaBHeHUi"
105 PanvonanbHbIE ypaBHEHUS € TapaMeTpaMu 1
106 PannonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu 1
108 WpparnmonaibHbIe ypaBHEHUS, HEPABEHCTBA C
rapaMeTpamMmu 1
109 HpparnmoHaibHbIE CHCTEMBI ¢ TTapaMeTpaMH 1
110 [Toka3aTenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMETPAMH 1
111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmudeckne ypaBHEHHsI, HEPAaBEHCTBA C
rnapamMeTpamu 1
113 JlorapudmMudeckre CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuronomeTpudeckre ypaBHEHHUS ¢ MapaMeTpamMu 1
115 TpuronomeTpudeckre HEPABEHCTBA C TTapaMETPAMHU 1
116 TpuronomeTpudecKkre CUCTEMBI ¢ ITapaMeTpamMu 1
[TocTpoenune u uccaeoBaHUE MAaTEMATHYECKUX MOJIETICH
117 pEAbHBIX CUTYallUi C IOMOIIbIO YPABHEHHI C 1
rnapameTpamu
[TocTpoenure u uccieoBaHNE MAaTEMATHYECKUX MOJIEIICH
118 pEeaIbHBIX CUTYaAIUI C TIOMOIIBIO CUCTEM YPaBHEHHH C 1

napameTpamMu
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HOCTpOGHI/Ie U UCCJICIOBAaHNE MAaTEeMaTUUYECKUX MOJICICH

119 €aIbHBIX CUTYAIIUH C TTIOMOIILIO CHUCTEM YPaBHEHHUI C
Y

napaMeTpamu

120 KonTtposneHas padoTa: "3anaun ¢ mapamerpamu”

121 [ToBTOpeHnue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI:
"VYpaBHeHus"

122 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI
"VYpaBHeHus"

123 [ToBTOpEeHuUe, 0600IIEHNE, CHCTEMATH3aIUs 3HAHNUI

aBHeHus. CHCTEMBI ypaBHEHUH

Hy C n

124 [ToBTOpEeHuUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI
"Hepasencrsa"

125 [ToBTOpEeHuUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI
"Hepasencrna"

126 [ToBTOpEeHMEe, 0600MIIeHNE, CHCTEMATH3aITUs 3HAHNM
"Hepasenctna"

127 [ToBTOpEeHue, 0600IIeHNEe, CHCTEMAaTH3aIUsl 3HAHUI
"IIpousBoaHas u e€ npuMeHeHue"

128 [ToBTOpEeHUE, 0000IIEHNEe, CHCTEMAaTH3aIlUsl 3HAHUI
"IIpousBoanas u e€ npuMeHeHue"

129 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUM
"IIpousBoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3allMsl 3HAHUI:

"NHTerpan u ero npuMeHeHue"
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131 [ToBTOpEenue, 06001IeHNE, CHCTEMAaTH3allWsl 3HAHUI: !
"Oyakuun"
132 [ToBTOpEeHue, 06001ICHNE, CHCTEMAaTH3alINs 3SHAHU: 1
"Oyakuun"
133 [ToBTOpeHnue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI: L
"OyHkuun"
134 Hrorosas koHTposbHAs paboTa 1 1
135 Hrorosas koHTposbHas paboTa 1 1
136 [ToBTOpEHUE, 0000IIICHNE, CHCTEMAaTH3aIINs 3HAHUI 1
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 136 10
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2.1.6.1. IIpoBepsieMble TPeOOBaAHMSI K Pe3yJIbTATAM OCBOCHMS
OCHOBHOI1 00pa3oBaTeJIbLHOI NMPOrpamMMbl U NIpoBepsieMble
3JIEMEHTHI COAeP KaAHMSI

B denepanbHbIX 1 pernoHaIBHBIX MPOIEAYypax OLEHKHA KauyecTBa 00pa30BaHUs UCHOIb3YeTCs
nepeveHp (Koau(puKaTop) pacrpeesIeHHBIX 10 KJIacCaM MPOBEPSIEMbIX TPEOOBaHH K pe3yabTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBbI CPETHETO OOMIEr0 0Opa30BaHUS U DIIEMEHTOB
COJIEp’KaHUs 10 MaTeMaTHUKE.

IIpoBepsieMbie TPeOOBAHUS K Pe3YJIbTATAM OCBOCHUS
OCHOBHOM

oOpa3zoBarebHOU porpammsl (10 kiacce)

Kon [IpoBepsieMble TpeAMETHBIE PE3YIIHTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHETO 00IIero 00pa30BaHUS
pe3ynbrarta
1 Yucna 1 BBIYUCICHUS

OHepI/IpOBaTB IOHATHUAMMU: palUOHAJIBHOC H ,HCfICTBHTCJ'IBHOG quciio,

1.1
OOBIKHOBEHHAS U JACCATHUYHAasA ,I[pO6I), ITPOLCHTHBI
1.2 Breimonasars apI/I(bMCTI/I‘ICCKI/IC OIIcpanun C panrnOHaJIbHbBIMU n
' HeﬁCTBHTCHLHLIMI/I qHucCJjiaMu
1.3 BreimonasaTs HpI/I6J'II/I)KCHHBIC BBIUUCIICHUA, UCIIOJIB3Ys IIpaBUJIa OKPYIJICHUA,
' ACJIaTh NPUKHUIKY U OLICHKY PE3YyJIbTAaTa BBIYHCJICHUM
OHepI/IpOBaTL MNOHATHUAMMA: CTCIICHb C LCJIBIM II0Ka3aTCJICM, CTaHIapTHaA
1.4 (I)opMa 3allUCU  JIEMCTBUTEIBHOTO quciia, KOPCHb HaTypaHLHOI‘;I CTCIICHU,

HCIIOJIb30BATh MOAXOIAIIYTO (bOpMy 3alMCU ACHCTBUTENIBHBIX YHCEI IJIA peuicHusA
IMPAKTHUYICCKUX 3a1a1 U IIPEACTABIICHUA JaHHBIX

OHepI/IpOBaTL MOHATHUAMU: CUHYC, KOCUHYC U TAHTCHC IPOU3BOJIBHOT'O YI'JIA;
15 HCIIOJIb30BATh 3allMCh MMPOU3BOJILHOTO YyIJia 4€pe3 O6paTHLIe TPUTOHOMCTPHYCCKUC

GbyHKITIN

2 ypaBHeHI/IH 1 HEPABCHCTBA
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OnepupoBaTh NOHSATHUSMU: TOXKAECTBO, YpaBHEHUE, HEPaBEHCTBO, IEJIOE,

2.1 |paumoHanbHOE, UPPALMOHATIBHOE ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHUE
29 Boimonsate npeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAKCHUH M peraTh
' TPUTOHOMETPUUECKUE YPAaBHEHUS
BemonsaTe mpeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX M HPPAHOHAIBHBIX
2.3  |BBIp@XCHUH U pemaTh OCHOBHBIC TUIIBI IEJIBIX, PAIIHOHAIBHBIX U HPPAHOHAIBHBIX
YPaBHEHUH U HEPABEHCTB
24 [IpumeHsTh ypaBHEHUS M HEPABEHCTBA JJISl PELLIEHUS] MaTeMaTUYECKUX 3a/1a4
' U 3aJ1a4 U3 pa3InyHbIX o0JacTel HayKH U peabHOM KU3HU
MonenpoBaTh peanbHble CHUTyallud Ha $3bIKE aireOpbl, COCTABIATH
2.5 |BbIpaXeHHUs, YpaBHEHHWS, HEPABEHCTBA 110 YCIOBUIO 3a/la4yd, HCCIEAOBATh
IIOCTPOEHHBIE MOJIENIN C UCTOJIb30BAHUEM arapara aareopbl
3 OyHKIMYN 1 TpaduKH
OnepupoBaTh MOHATUSIMH: (PYHKIHS, CrIOCOOBI 3aAaHus (QYHKIUH, 00JIacTh
3.1 |ompenmeneHHMs W MHOXECTBO 3HaueHWH (GyHKuuH, rpaduk (GYyHKIUH, B3aUMHO
oOpaTHble GYyHKIINU
39 OnepupoBaTh MOHATHUAMHU: YETHOCTh M HEYETHOCTb (DYHKUUH, HYIU
' (GyHKLUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonws3oBath rpaduku GyHKITUH 1)1 pEIICHUsT ypaBHEHUH
34 Ctpouth ¥ unTaTh rpaduKu JUHEHHOW (PYHKIMH, KBaIpaTHUYHON (DyHKIIHH,
' CTENEeHHON (YHKIUH C LEJIBIM [T0Ka3aTeIeM
Hcnonw3oBate rpaduku QyHKOUE 18 HCCIEIOBaHUS IPOLIECCOB U
3.5 |3aBHcHMMOCTEHl NpH pelIeHuM 3a1ad U3 JIPYTUX Y4eOHBIX MPEIMETOB U peabHON
KHU3HU, BEIpAXaTh GOPMYyJIaMH 3aBUCUMOCTU MEXAY BEITMUNHAMU
4 Hauana maTemaTtuueckoro aHanmsa
41 OmnepupoBaTb MOHATUSAMH: IIOCIEAOBATEIbHOCTb, apudMeTHueckas Hu
' reoMeTprIecKasi Iporpeccuu
492 OnepupoBaTb MOHATUAMHU: OECKOHEYHO YyObIBarollas TreoMeTpuyecKas
' nporpeccusi, cyMMa 6€CKOHEUHO yObIBaroIEei reOMeTpu4YeCKO MPOrpeccuu
4.3 3ajaBaTh NOCIEIOBATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMHU
44 Hcnonb30BaTh CBOMCTBA MOCIEN0BATENBHOCTEN U IPOrPECCUI JUISl PELLIEHUS
' pEaNbHBIX 3aJa4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONIEpALIUU HAJl MHOKECTBAMU
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Hcmons30BaTh TCOPCTUKO -MHOKE€CTBEHHBIN armapar JJIA OIIMCaHUusA

5.2 |pea’bHBIX TPOLIECCOB M SBICHUW, MPHU PEHICHWH 3aJad M3 JPYruX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSAMU:  ONpEAEIEHUE,  TEOPEMA,  CIEICTBUE,
' JI0Ka3aTeNbCTBO
6 Teopust BEposSTHOCTEW U CTAaTHCTUKA
6.1 YuTtaTh U CTPOUTH TAOIHUIBI U IUATPAMMEBI
6.2 OnepupoBaThb  NOHATUAMM:  CpefHee  apudmernyeckoe,  MeauaHa,
' HauOoJbIlIee, HAMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh HNOHATUSAMU: CIYYalHBIA AKCHEPUMEHT (OMBIT) M Clly4yailHoe
coObITHE, DJIIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM HCXOJ) CIy4alHOTO OIbITa;
6.3 |HaXoIUTHh BEPOSTHOCTU B OIBITAX C PAaBHOBO3MOXXHBIMHU CITyYalHBIMH COOBITHSIMH,
HaXxOJUThb M CpPaBHUBAaTh BEPOATHOCTH COOBITMM B M3YYEHHBIX CIy4YalHBIX
IKCIEPUMEHTAaxX
Haxomute u ¢dopmynupoBath coOBITHS: IepecedeHre U O0O0beIuHEHUE
6.4 JAHHBIX COOBITHI, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY COOBITHIO; MTOJIE30BATHCS
nuarpammamu Jitiepa u popMyIioi ciioKeHHs BEpOSITHOCTEH NP pelleHnH 3314
OnepupoBaTh MOHATHAMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHMBIE COOBITHS;
6.5 |HaxoauTh BEPOSTHOCTU C TOMOLIBI IPABUIA YMHOXKEHHS, C MOMOIIBIO JepeBa
CIIy4aiiHOTO OTIbITa
6.6 [IpuMeHsITh KOMOMHATOPHOE TIPABMIIO YMHOKEHUS MIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHSAMM: HUCHBITAHWE, HE3aBUCHMBIC HCIBITAHUSA, CEPU
6.7 UCNBITAHUH, YCIEeX W HeyJaya; HaXOAWUTh BEPOSATHOCTH COOBITMH B CEpUH
' HE3aBUCHMBIX UCIBITAHUHA O MEPBOTO ycrexa, HaXOJUTh BEPOATHOCTU COOBITHI B
cepuu ucneiTanuii bepuymim
6.8 OnepupoBaTb  MOHATUSAMM:  CilydailHas  BEJIMYMHA,  paclpelelieHue
' BEPOSATHOCTEH, Anarpamma pacrpeaeneHus
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUAMU: TOUKA, MpsAMast, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEICTBUS M3 HUX IPHU PELIECHUU
' TEOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MNOHATHSAMM: MApPAJUIEIBHOCTb U NEPHEHAUKYISIPHOCTD
' MPSMBIX U IIOCKOCTEN
74 KnaccupunupoBaTh B3aMMHOE paclOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
75 OnepupoBaTh NOHATUSAMM: IBYIPAaHHBIN yroJ, TpaHH ABYIPAHHOIO Yrija,

peOpo JBYTpaHHOTO Yrja, JUHEWHBIM yroj JBYTpaHHOTO yIya, TpajycHas mepa
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JBYTPAHHOIO yIJia

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOTOTI'PAaHHUK, BBIHYKJIBIf/i u HCBBIHyKJIBIﬁ
MHOTOI'paHHUK, 3JICMCHTBI MHOTOI'PaAHHUKA, HpaBI/IJIBHLIﬁ MHOT'OTI'paHHUK

1.7

Pacnio3naBaTte OCHOBHBIE BHJBl MHOTOTPAaHHHKOB (TIHpamuia, IpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)

7.8

KnaccupunupoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUS IS
K1accuuKayu  (BBIMYKJIBIE W HEBBITYKIBIE MHOTOTPAHHUKH, MPAaBUIBHBIC
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE TPU3MBI, TapaJlIEICIUIIE b))

7.9

OHGpI/IpOBaTB IMOHATUAMU: CCKYyIIas MIOCKOCTb, CCHCHNEC MHOT'OT'PAHHHUKOB

7.10

OOBSICHATE IMPUHIUIIBI ITOCTPOCHUSA CeueHui MHOT'OIPpaHHUKOB, HCIIOJIB3Ys
METOA CJIIEAOB

7.11

Crpouthb cedyeHHMs] MHOTOIPAaHHUKOB METOJIOM  CIJIEJIOB,  BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKME YEPTEKU U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUA
CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXO0XACHUEC TrCOMCTPHUICCKUX BCINYHH I10 o6pa3uaM U1
alropurMaM, IHIpPUMCHAA MW3BCCTHBIC AHAJIMTUYCCKUC METOJAbI IIpHU PCIICHUU
CTaHAAPTHBIX MAaTEMAaTUYCCKHUX 3aa4 Ha BBIYMCICHHUC paCCTOﬂHI/Iﬁ MCXKIY ABYMs
TOYKaMH, OT TOYKH 10O HpHMOﬁ, OT TOYKH OO0 IIJIOCKOCTH, MCXK Oy
CKpCHIUMBAOITUMHUCS ITPAMBIMHA

7.13

Pemate 3aaa4i Ha HAXO0XACHHUEC TrCOMCTPHUICCKUX BCIINYHH I10 o6pa3uaM U1
alropurMaM, IpPUMCHASA HW3BCCTHBIC AHAJIMTUYCCKUC METOAbI IIpHU PCIICHUU
CTaHIApPTHBIX MaTEMaTUYCCKUX 3aga4 Ha BBIYHCIICHHUEC YIJI0B MCXKOY
CKpCHIMBAKOINUMHCA  IPAMBIMH, MECKIY HpHMOfI N  IIJIOCKOCTBIO, MCEXAY
IINIOCKOCTSAMU, IBYI'PAHHBIX YI'JIOB

7.14

Brruncisgts 00beMBI B IJiomaaun HOBerHOCTeﬁ MHOT'OI'PaHHUKOB (HpI/IBMa,
HI/IpaMI/II[a) C IPUMCHCHUCM (bOpMYJ'I, BBIYHCJIATb COOTHOIONCHUA MCKAY IJIOIMAIAMU
HOBerHOCTCﬁ, o0beMaMHu HOI[O6HI)IX MHOT'OI'PAHHHUKOB

7.15

OHepI/IpOBaTL INOHATHAMUA: CHUMMCTPHA B IPOCTPAHCTBEC, LCHTP, OCb H
IINIOCKOCTb CHUMMCETPHUHU, HCHTP, OChb U INIOCKOCTb CUMMCTPHUU (bHprH

7.16

W3Bnekarb, mnpeoOpa3oBbIBAaTh M HHTEPIPETHPOBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PUTypax, MPEICTaBICHHYI0 Ha YepTeKax U
pUCYHKax

7.17

[IpumensaTs reomerpuueckre (akThl AN pPEUICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANOJIArarliX HECKOJIBKO IIaroB peUIeHUs, €ClIM YCIOBHUS MPUMEHEHUS
3a/laHbl B SBHOU (hopMme

7.18

HpI/IMeHHTL HpOCTCfIIJ.IHC MpoOrpaMMHELIC cpeactBa M DJICKTPOHHO-
KOMMYHHKAIITHOHHBIC CUCTEMBI ITPHU PCIICHHUU CTCPCOMETPHUICCKUX 3adaYd

7.19

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpPOAC U
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JKU3HU, pacCllO3HaBaTh IPOSABJIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpuMeHATH MONy4eHHBIE 3HAHUS HAa INPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM M IIPUMEHATHh M3yYCHHBIC IIOHATUS B IIPOLECCE IIOMCKA pPELICHUS
MaTeMaTU4ecku cHOpMyTHMpOBAaHHOH MpPOOIEMbI, MOAEIHPOBATH  peabHbIC
CUTyallUM Ha S3bIKE TE€OMETpPUM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCTIOJIb30BaHUEM T'€OMETPUYECKUX MOHATUH M TEOpeM, amnmapara aireOpbl, pemarh
IIPAKTUYECKUE 3a/1a4U, CBSI3aHHBIE C HAX0XKJACHUEM T€OMETPUYECKUX BEIIMYHH

7.20

IIpoBepsiemble djieMeHThI coaep:kanud (10 kiaacc)

Kon [IpoBepsieMBIil 2JIEMEHT COAEepKAHUS
1 Yucna v BEIYUCICHUS
Pannonanbupie 4yncna. OOBIKHOBEHHbIE U JECSTHYHBIE JpOOM, TPOLIEHTHI,
11 OCCKOHEYHBIC TEPHOIUYECKUE ApoOUu. ApuMETHUYECKHE OIepald C pPalHOHATBHBIMU
' yHcliaMu, peoOpa3oBaHus YUCIOBBIX BeIpakeHUU. [IpuMenenue npobeil u mpoieHToB AJis
peLIeHHs TPUKIIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciael 3HAHUW U peaTbHOM KU3HU
JeicTBurenbHble  yucna.  PanuoHanbHBIE M MppAlMOHAIBHBIE  YHUCHA.
1.2 | Apudmernyeckue onepanuu ¢ ASHMCTBUTEIbHBIMU YucIaMu. [IpubnuKeHHbIEe BBIYUCICHUS,
MIpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yabTaTa BBIUYMCICHUN
Crenens c¢ uenbiM mnokazatesneM. CrangaptHas (opma 3amucu JAeHCTBUTEIBHOTO
1.3 |uucna. Mcnonp3oBanue noaxoasauieil GopMbl 3anucu AeHCTBUTEIbHBIX YUCEI JUIsl PEIICHUs
MPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypajdbHOU cremneHu. JlelcTBUusa ¢ apupMeTHUECKUMU
' KOPHSIMH HATypaIbHOW CTENECHH
15 CuHyc, KOCHHYC U TaHT€HC 4YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPE0OPaA30BAHUS
29 [IpeoOpazoBanue TPUTOHOMETPHUYECKHUX BBIPXKEHUIA. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYITBI
23 VYpaBHeHHe, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pelieHHMEe HepaBeHCTBA. Meton

HUHTCPBAJIOB
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24

Pemienue nensix U ApoOHO-PAIMOHANBHBIX YPaBHEHHI U HEPAaBEHCTB

25 Pemrenne nppaliMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUM
27 [IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3aja4
' 13 pa3Iu4HbIX 00JacTel HAyKU U pealibHOM KU3HU
3 OyHKIMH U TpapuKH
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢yaknun. B3ammbo oOparHbie
' byHKIAN
39 OO6nacTh ompeneneHus W MHOXKECTBO 3HaueHu ¢QyHknuu. Hymun Qyskuumm.
' [IpomexyTku 3HAKONOCTOSIHCTBA. YeTHbIE U HEUETHbIE PYHKIUU
33 CrenenHass (QyHKIHUS ¢ HaTypaJbHBIM U LEJbIM TOKa3zareneM. Ee cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS n-0if creneHu
34 TpuronomeTrpuyeckasi OKpYKHOCTb, ONpEAEICHHUE TPUTOHOMETPUUYECKUX (GYHKIUI
' YHCIIOBOTO apryMEHTa
4 Hauana maTtemaTnyeckoro aHaausa
41 ITocnemoBaTeALHOCTH, CIOCOOBI 3aJaHHsA IOCJIEeNOBaTeNbHOCTEHl. MOHOTOHHEIE
) OCJIETOBATEILHOCTH
Apugmernueckass M reoMerpudeckas Inporpeccud. beckoHedyHO —yObIBaromas
4p |TEOMETpHUECKas —Mporpeccys. Cymma OeCKOHEYHO YyOBIBAIOIIEH TE€OMETPHUYECKOM
' nporpeccun. @opmMyina CI0KHBIX MPOLEHTOB. Vcronb30BaHuE MPOrpeccCHM Ul PeIleHHs
peanbHbIX 33Ja4 IPUKIIAJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
MHoOKecTBO, oOIepalru HaJl MHokecTBamu. [luarpammel Oiliepa - BeHna.
5.1 |IlpumeHeHUE TEOPETUKO-MHOKECTBEHHOIO armnapara JJsl OIMUCAaHUs peaJIbHBIX MPOLIECCOB U
SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 APYruX y4eOHbIX PEeIMETOB
5.2 Omnpenenenue, Teopema, ClIeICTBHE, J0Ka3aTEIbCTBO
6 Teopust BeposATHOCTEN U CTaTUCTUKA
[IpencraBnenne fnaHHBIX C  HoMomiblo Tabmun u  amarpamm.  Cpennee
6.1 |apudmernyeckoe, MearaHa, HauOoIblIee U HAUMEHbIIEE 3HAUEHUS, pa3Max, JUCIEpPCUs U
CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB
CrydaiiHple SKCIEPUMEHTHI (OMBITBI) M CIy4aiHble COOBITHS. OJeMEHTapHbIe
6.2 coObITUS (MCXO/b1). BeposTHOCTH CilydaliHOTO COOBITHS. BAM30CTh YacTOTHI M BEPOSTHOCTH
) coObiTuil. Ciy4aifHble OIBITBI C PaBHOBO3MOXHBIMH 3JEMEHTApHBIMU  COOBITHUSIMH.
BeposTHOCTH COOBITHI B ONIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSMHU
6.3 Omnepanu Hajx COOBITHAMHU: TIepecedeHue, OObEIUHEHHE, IPOTUBOIOJIOKHBIE
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coObITus. [Inarpammsl Diinepa. @opmyna cI0KeHHUS BEPOSTHOCTEH

6.4

VYcnoBHas  BEpPOATHOCTb. YMHOXEHHE BEpOsATHOCTEH. JlepeBO  CilydaliHOro
skcniepuMenTa. Gopmyrna moTHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

KombOunatopHoe mnpaBwino ymHoxeHus. IlepecranoBkum u ¢akropuan. Ywucio
couetanuil. Tpeyronapauk Ilackans. ®opmyna Ounoma Hetorona

6.6

bunapuplii ciiyyaliHplii ONBIT (MCHBITAHWE), ycnex M Heydada. HeszaBucumbie
ucnelTanusd. Cepusi HE3aBUCUMBIX HCHBITaHUHM 10 nepBoro ycnexa. Cepusi HE3aBUCHUMBIX
ucnblTaHui bepHymm

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenne BeposiTHocTel. J(marpamma pacrpeneneHus.
[Ipumeps! pacripeiesieHnid, B TOM YHCIIe TEOMETPUIECKOE U OMHOMHAIEHOE

I'eomerpus

7.1

OcHoBHbIE TOHATHUSA cTepeoMeTpud. Touka, mpsMas, MIOCKOCTh, HPOCTPAHCTBO.
[TonsiTe 00 akCHMOMATHYECKOM MOCTPOCHHHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU H
CIIEJICTBUS U3 HUX

7.2

B3aumHoe  pacnonokeHue ~MpSAMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
MapajviedbHble W CKpeluBarommecs npsameie. [lapanienbHOCTh MPSAMBIX U TUIOCKOCTEW B
MPOCTPAHCTBE: MapajuIie/ibHbIe MPSIMbIE B MPOCTPAHCTBE, MAPALICTBHOCTh TPEX MPSMBIX,
MapajuieIbHOCTh MPAMON M IUIOCKOCTH. YTIBI C COHANpaBICHHBIMU CTOPOHAMH, YIroJl
MEXAy MpsIMBIMM B MpocTpaHcTBe. [lapannenbHOCTh IUIOCKOCTEH: mapasuieibHble
IUTIOCKOCTH, CBOMCTBAa TNapalieNIbHBIX IUIOCKOCTe. [Ipocrteilne mnpocTpaHCTBEHHBIE
(burypsl Ha IUIOCKOCTH: TETPadp, KyO, mapauieJenune/a, NoCTPOCHNE CeUeHU

7.3

[lepnennukynapHOCTh TOPSIMONW U IJIOCKOCTU: MEPHEHIUKYISApPHBIE TpsSMbIE B
MIPOCTPAHCTBE, NpSMbIE MapajielbHbIE M MEPHeHIUKYISpPHbIE K IUIOCKOCTH, MPHU3HAK
MEPHEeHIUKYIAPHOCTH MPSIMOM M IJIOCKOCTH, TEOpeMa O MpsIMOM MNeprIeHIUuKYISIpHOM
IJIOCKOCTHU. YTIIbI B IPOCTPAHCTBE: YTOJI MEXLY MPSMOI U MIIOCKOCTHIO, ABYIPAaHHBIN yrod,
JUHENHBINA yroy AByrpaHHoro yria. [leprneHaukynsp M HaKJIOHHBIE: PACCTOSIHHE OT TOYKH
JI0 TJIOCKOCTH, PACCTOSIHHUE OT HPSIMON 0 IUIOCKOCTH, MPOEKLHUs (UTYphl Ha IIIOCKOCTb.
[lepnieHIUKYIAPHOCTh TUIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX ILIOCKOCTEH.
Teopema o Tpex nmepneHAUKYIIpax

7.4

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JE€MEHTbl MHOTOTPAaHHUKA, BBINYKJIbIC HU
HEBBINYKJIbIE MHOTOTPaHHUKHU, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-yroyipHas mpusma,
IpPaHM U OCHOBaHUS MPHU3MBbI, MNpsiMas W HAKJIOHHAs MpPU3MbI, OOKOBas M IOJHAs
MOBEPXHOCTh mNpu3Mbl. [lapamienenunesn, NpsSAMOYrOJbHBIM MApaJUIENENUNIE] W  €ro
coiictBa. [Tupamupia: n-yronpHas nupamujia, TpaHW ¥ OCHOBaHME NMHUpaMUIbI, OOKOBas U
I0JIHAsI TOBEPXHOCTh MUPAMM/Ibl, IPABUWIIbHAS U yCEUEHHAsl MUpaMuaa. DJIEMEHThI TPU3MBbI
u nupamunabl. [IpaBUibHBIE MHOTOTPaHHMKM: MOHATHE MPAaBUIIBHOTO MHOTOTPAHHUKA,
NpaBUIbHAs TpU3Ma M TMpaBWIIbHAS NMUpaMUIA, NpaBWIbHAs TPEYrojbHas MUpaMuAa |
NPaBUIBHBIN TeTpa’ap, KyO. IlpenctaBieHue o MpaBUIBHBIX MHOTOTPaHHHMKAX: OKTa’Jp,
noJziekasap ¥ ukocasq CeueHus NpU3Mbl U IHPaMUIb

7.5

CI/IMMCTpI/IH B IMPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpﬁIMOfI, IIJIOCKOCTH.
ONEMEHTHI CUMMCTpPUU B MUpaMUAX, MapaJuICIICTINIICAAX, IIPABUJIbHBIX MHOTOTPAHHHUKAX
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Berurcnienue 37MeMEHTOB MHOTOTPAaHHUKOB: pebpa, auaroHanw, yribl. [lnomanb

OOKOBOW TOBEPXHOCTH W IOJHOM MOBEPXHOCTU MPSMOW MPHU3MBI, IUIOLIAb OCHOBAHUH,

7.6 |TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpPsAMON mpu3Mbl. [lnmomans OOKOBON MOBEPXHOCTU U

MOBEPXHOCTU TMPABWIBHOW MUPAaMH[IBI, TEOpEeMa O IUIOIAAN YCCUYCHHOW MUPaMUJIBL.
[onsitue 06 06veme. OO6BEM NUpaMUIBI, IPU3MBI

1.7

[Tono6Hble Tena B mpocTpancTBe. COOTHOIIEHUS MEXIY MJIOLIAASIMU TIOBEPXHOCTEM,

00BbeMaMHU IO J0OHBIX TENT

IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATaM OCBOEHMUS

OCHOBHOM

oOpa3zoBarebHOU porpammsl (11 kiacce)

Kon [IpoBepsieMblie TpeAMETHBIE PE3YIIBTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHETO 00IIeT0 00pa30BaHUS
pe3ynbrarta
1 Uucna v BEIYUCIICHUS
OnepupoBaTh MOHATHSAMHU: HATypaJbHOE, II€JI0€ YHCIO; HCI0JIb30BaTh
1.1 |mpu3HaKu IENMMOCTH LENbIX YHCEN, Pa3sIoKeHHE YKCIia Ha MPOCThIe MHOXKUTENN IS
pelieHus 3aaa4y
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHATILHBIM ITOKa3aTeIeM
13 OnepupoBaTh NOHATUAMHU: JIoTapudM dYHCIa, NECATUYHBIE U HATypalbHbBIC
' JorapudMbl
2 YpaBHEHHS 1 HEPABEHCTBA
[IpumensTh  cBoiicTBa cTemeHW JUig  MpeoOpa3oBaHUS  BBIPAKEHUM,
2.1 |omepupoBaTh TMOHATUSMHU: TIOKa3aTeNIbHOE YpaBHEHHE W HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIBI IOKA3aTeIbHBIX YPABHEHU U HEPABEHCTB
BoimonHATe  TpeoOpa3oBaHusl  BBIPAKEHUN, COJEpXKAIIMX  JIOTapU(MBI;
2.2 |omepupoBaTh MOHATHUSIMHU: JIOTApU(PMUUYECKOE YpaBHEHHE M HEPAaBEHCTBO; pEIIaTh
OCHOBHBIE THUIIBI IOTapU(PMHUUECKUX YPABHEHHUI U HEPABCHCTB
2.3 Haxonuth perenus mpoCcTeHIMX TPUTOHOMETPUIECKIX HEPABEHCTB
24 OnepupoBaTh MOHATUSMHU: CHUCTEMa JMHEWHBIX ypaBHEHUU U €€ peIIeHUuE;

HCII0JIb30BATL CUCTCMY JIMHENHBIX ypaBHeHI/Iﬁ U pCHICHUS NPAKTUYICCKHUX 3a1aY
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Haxomuth pelreHuss NpoCTEHIIMX CUCTEM U COBOKYIHOCTEHW pPallMOHAJIBHBIX

25 o
YPaBHEHUI U HEPABEHCTB
MojenupoBaTh peajbHbIE CHUTYyallld Ha S3bIKE aireOpbl, COCTaBIATH
2.6  |BBIpaXEHUs, ypaBHEHHS, HEPABEHCTBA M CUCTEMBI MO YCIIOBHUIO 33/1a4H, UCCIICA0BAThH
IIOCTPOEHHBIE MOJEIH C MCIIOJIb30BAaHUEM allapara ajireopsl
3 OyHKIMH U TpapUKH
OnepupoBaTb  MOHATHSAMH:  INEpUOJMYECKass  (QYHKUHUSA, IPOMEKYTKU
31 |MOHOTOHHOCTH (GYHKIIMH, TOYKH SKCTpeMyMa (DYHKIMH, HauOoJIblIee 1 HauMEHbIIIee
' 3HaueHUs! PYHKLIMU Ha MPOMEXKYTKE; MCIOJIb30BATh UX /ISl UCCel0BaHus (QYHKLNU,
3a/laHHOM rpauKom
OnepupoBaTh MOHATHSAMH: Tpa@UKU TOKa3aTeNbHOH, jorapudmuyeckoil u
3.2 | TpuroHOMETpUYECKHX (YHKIMI; M300pakaTh WX Ha KOOPAWHATHOHN IUIOCKOCTH W
WCII0JIb30BATh ISl PEILICHUS] YPAaBHEHUM U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTU TpadUKU JIMHEWHBIX YpaBHEHUH U
' WCIIOJIb30BATh UX ISl PEIICHUS CUCTEMbI TMHEWHBIX ypaBHEHUI
34 Ucnonb3oBats rpaduku (yHKOME UIsI  HUCCIEIOBAaHUS IPOLIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YUeOHBIX TUCHUIUIMH
4 Hauana MmaTematndeckoro aHaiausa
OnepupoBaTh MOHATUAMHU: HENpepbIBHAS (DYHKLHSA, MPOM3BOAHAS (YHKIUHM;
4.1 |WCTOJBL30BaTh TEOMETPUUYCCKUNA U (PU3WUYECKUA CMBICT MPOM3BOIHOM JJIsi PEIICHUS
3a1a4
492 HaxonuTh npou3BOJHbIE 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATE IPOU3BOIHBIC
' CYMMBI, IPOU3BE/IEHU, YACTHOTO (DyHKIIUH
43 Hcnonbs3oBaTe NpOU3BOJHYIO JUIsSl UCCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh
' U 3KCTPEMYMBI, IPUMEHATh Pe3yIbTaThl UCCIEA0BAHUS K IIOCTPOECHUIO TpapUKOB
44 Hcnonb3oBaTh NPOU3BOJAHYIO JUIS HAXOXKICHHUS HAMJIYYLIero pelieHus B
' IPUKJIAHBIX, B TOM YHCJIE€ COLUAIbHO-3KOHOMUYECKUX, 3aayax
45 OnepupoBaTb MOHATUSAMM: MEpBOOOpa3Has M  MHTErpajg; I[OHUMATh
' reoMeTpu4ecKuil 1 pu3nyecKuii CMbICT HHTErpaja
46 Haxonuth nepBooOpasHble 31eMEHTapHBIX (PYHKIUH, BBIYUCISATH HHTETPa 1O
' ¢dbopmyne Herorona - JleitOnura
47 Pemare npuknagHele 3a7add, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOTO M
' (u3nYecKoro Xxapakrepa, CpeICTBaMH MaTeMaTUYeCKOTro aHaIu3a
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAYEHUH  CIydalHOM  BEJIMYMHBI IO

pacnupeaACICHUIO UJIU C IOMOIIBIO AUarpamMm
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OHGpI/IpOBaTB MOHATHUEM MATCMATUYCCKOI'0 OXHWIAaHWA, IMPUBOAUTH HNPUMCPLI

5.2 |TOro, KaKk IpUMEHSETCS MaTEMaTHUECKOE OXKUIaHUE CIyIallHON BETMUMHBI, HAXOIUTh
MaTeMaTH4YeCKOE 0XKUJaHNUE TI0 JAHHOMY PacIpeesIeHUI0
5.3 NMmets npencTaBieHne 0 3aKOHE OOJIBIINX YHCEN
5.4 HNmets npencraBieHre 0 HOPMaJIbHOM PACIPEICICHUN
6 I'eomerpus
OmnepupoBaTh MOHATHAMHU: IUIMHAPHYECKAss TOBEPXHOCTh, O0Opa3yromye
6.1 |MWIMHAPUYECKON MOBEPXHOCTH, IMHUJIMHIP, KOHMYECKAs MOBEPXHOCTh, 00pa3yromue
KOHUYECKOW MOBEPXHOCTH, KOHYC, cpeprueckasi TOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LIJIMHIP, KOHYC, chepa u 1map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TEIl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OmnepupoBaTh MOHSATHSMH: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 |cerMeHTa, mapoBOW CIOW, OCHOBaHWE IIAPOBOTO CIIOS, BHICOTA IIIAPOBOTO CIIOS,
IapOBOU CEKTOP
6.6 Boruncnate  00beMbl W IJIOHIAAM  TIOBEPXHOCTEH  Tel  BpalleHHs,
' TEOMETPHUYECKHX TN C MPUMEHEHHEM (POpPMYIT
6.7 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHUK, BIMCAHHBIN B cpepy U OMUCAHHBIN
' okoJo cepsl, cepa, BMcaHHAST B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS
6.8 BbIYHCnATh COOTHOIICHHST MEXAY IUIOIIAAIMU MOBEPXHOCTEH U 00beMaMu
) IMOIOOHBIX TEI
6.9 N300paxkaTe u3ydyaemble (QUIYpbl OT PYKM U C HPUMEHEHHEM HPOCTHIX
' YepTEeKHBIX HUHCTPYMEHTOB
6.10 BbInoyHATE (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEYCHUS TEJ BpaIlCHUS
W3Bnekatb, WHTEpHpPEeTUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIUIO O
6.11 |mpocCTpaHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEJCTaBICHHYI0 Ha 4YepTekKax U
pPUCYHKax
[IpumensTh reoMeTpudeckre GaKThl A pPEIIeHUs] CTEPEOMETPUUECKUX 3a/1ad,
6.12 |mpeamnoJsiaraoluX HECKOJIBKO I1aroB PEIIeHUs], €CIM YCIOBUS MPUMEHEHHS 3a/1aHbl B
SBHOM (opme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbITIONHATE  JEWCTBHUS  CIIOKEHUS BEKTOPOB, BBIYHTAHUS BEKTOPOB H
' YMHOKEHHUS BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a1al0T
6.15 [IpumeHsaTh MpaBUiIo MapauieNenuneia Py CI0KEHUH BEKTOPOB
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6.16

OnepupoBaTh NOHATUAMU: JEKApPTOBbl KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOpPJAMHATHI BEKTOpa, Yroyl MEXIy
BEKTOpaMH, CKaJSIPHOE IPOU3BEJIEHUE BEKTOPOB, KOJUIMHEAPHbIE UM KOMILIAHAPHBIE
BEKTOPBI

6.17

Haxomuts cymMmMy BEKTOPOB U MPOU3BEACHUE BEKTOpPA HA YMCIIO, YIOJ MEXKIY
BEKTOpaMM, CKaJIPHOE IPOMU3BEACHMUE, pacKiaIblBaTh BEKTOP 1O  JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHHUEM B I[GK&pTOBOfI CUCTCMC KOOpAHAT

6.19

Pemrate HpOCTCI\/JIIHI/Ie reOMETPUYCCKUEC 3aJja4Yd Ha HNPUMCHCHHEC BEKTOPHO-
KOOPAWHATHOI'O METOAa

6.20

Pemrate 3aJa4yd Ha JJOKas3aTCJIbCTBO MAaTCMaTUYCCKUX OTHOIIECHUN W
HaxXOXJACHUC TI'COMETPHUUYCCKUX BCIHWYHH I10 06pa3uaM WK ajJlroputMaM, IpUMCEHAA
HU3BCCTHBIC MCTOAbI TP PCIICHHUU CTAHJAAPTHBIX MAaTEMATUUCCKUX 3a1a4

6.21

[IpuMenaT,  mpocTEHIIME NOPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELIEHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

[IpuBOoaMTE mNpHUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEM B MpPUPOJE H
JKW3HH, PACIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MOJIydeHHBbIE 3HAHWSA Ha MPAKTUKE: aHAJIU3UPOBATh pealibHbIC
CUTyalldd W TMPUMEHITh H3y4yeHHbIE TOHATUS B TMpOlLlecCce IMMOMCKA pelIeHus
MaTeMaTH4eCKu COPMYTUPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh PeabHBIE CUTYallUH
Ha SI3bIKE TE€OMETPHUM, HCCIENOBaTh IOCTPOCHHBIE MOJETH C HCIOJb30BaHHEM
reOMETPUYECKUX MOHATHUH U TeopeM, ammapara anreOpbl, pematb MpaKTHYecKue
3a/1auM, CBSI3aHHBIE C HAXOXKJICHHUEM FeOMETPUUECKUX BEIIMYNH

IIpoBepsiemble djieMeHThI cogepskanus (11 kiaacc)

Kon [IpoBepsieMblii SIEMEHT COJCPIKAHUS
1 Yucna v BEIYUCICHHS
1.1 HatypanbHble u nenslie yncia. [Ipu3Haku AeIMMOCTH LENbIX YnCel
1.2 CreneHb ¢ palMoHaNbHBIM NOKa3arenaeM. CBoICTBa cTENEHH
1.3 Jlorapudm uucna. /lecaTndynble U HaTypaJibHbIE JOTapH(PMbI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeobpazoBaHue BeIpaKEHHM, COAECPIKALINX JIOTApU(MBI
2.2 [IpeobpazoBaHue BhIpaKE€HH, COAECPIKALINX CTENIEHH C PallMOHAIBHBIM MIOKa3aTeleM
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2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 [Toxa3aTenbHbIC YypaBHEHHS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA

26 Cucrembl JIMHEWHBIX YypaBHEHUU. PelieHne mNpUKIATHBIX 3a7ad € [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI

2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH 1 HEPABEHCTB

28 [IpumeneHre ypaBHEHHA, CHCTEM W HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3314
' U 3aJ1a4 U3 pa3INyHbIX o0JacTel HayKU U peabHOM KU3HU
3 OyHKIMH U TpaPUKH

Oynkuus. [lepuoguueckue ¢ynkuuu. IlpoMexyTku MOHOTOHHOCTH (PYHKLHUU.
3.1 MaxkcuMymbl 1 MUHUMYMBI pyHKIIMU. HanOosnbliee 1 HauMeHblllee 3HaYeHUEe (QYHKLIHUU Ha
MIPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapUKU

3.3 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu

3.4 Hcnons3oBanne rpadmkoB GyHKIUH JIs pEIICHUS] YPAaBHEHUH M IMHEWHBIX CUCTEM

Hcnons3zoBanue rpadukoB  (QYHKIUH A8 UCCIEAOBAaHUS  IPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3HUKAIOT IIPU PELICHUH 3a/a4 U3 APYTUX y4eOHBIX IPEAMETOB U
peanbHOM KU3HU

4 Hauana maTemaTruyeckoro aHanusa

4.1 HenpepbiBHble pyHKIIMN. METO HHTEPBAIOB JAJIs pEILIEHUs] HEPABEHCTB

4.2 [IpousBomnas pynkuun. ['eomeTpudeckuii 1 GU3HUECKUA CMBICI POU3BOTHOM

43 IIpousBoanble 3neMeHTapHbIX (yHKUMHA. DOpMynbl HaXOXIEHHUS IMPOU3BOAHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLUI

44 [IpumeHeHre NPOU3BOJHONM K MCCIENOBAHUIO (YHKIMI Ha MOHOTOHHOCTh M
' sKcTpeMyMbl. HaxosxieHne HauOoJIbIero 1 HAMMEHbLIEro 3HaYeHNs QYHKIIMU Ha OTPEe3Ke

45 [IpuMeHeHre TpOU3BOIHOMN JUIs HAXOKICHUS HAWIYYLIETO PELICHUs B MPUKIAHBIX
' 3ajauax, JAJs OIpeJieNIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOT0 (GopMyIIoi UK rpadukom

4.6 IlepBooOpa3nas. Tabnuia nepBooOpa3HbIX

47 WuTterpan, ero reomerpuyeckuii M Gpusnueckuii cMpica. Beruncienue uHTerpaia mo
' ¢dbopmyne HrroroHa - JleiOnua
5 Teopust BeposTHOCTEN U CTaTUCTUKA

51 UucnoBble XapaKTepUCTHKHM CIy4alHBIX BEJIMYMH: MaTEeMaTHYeCKOe OXKUIAaHUE,

aucnepcusds MW CTAaHAAPTHOC OTKJIIOHCHUC. HpI/IMCpBI NOPpUMCHCHUA MATCMATHYCCKOT'O
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0’KMJIaHHs, B TOM YHCJIE B 33/]a4ax U3 MOBCEIHEBHOW XU3HU. MareMaTuueckoe 0XKUIaHUE
OvHapHOM ciy4ailHOW BeMMYMHBL. MaTeMaTHYecKOoe OXKHUIAHWE CYMMBI CIy4aiHbIX
BEIMYUH. MaremMaTuyeckoe OXKMJaHHE M JHUCIIEPCUS] TeOMETPUYECKOTO U OMHOMHUAIBHOTO
pacrpeneneHuin

5.2

3aKoH OOJIBIIMX YHCET W €ro pojib B HayKe, MPUPOJie u 0oO0mecTBe. BrIOOpOUHBIiA
METO/I UCCIIEI0BAHUN

5.3

[IpuMepsl  HEnpepbIBHBIX  CiydaWHbIX BenuuuH. lloHsatme o  mIoTHOCTH
pacrpeniesieHus. 3ajadyd, NPUBOAAIME K HOPMalbHOMY pacnpeaencHuto. Ilonarue o
HOPMaJIBHOM pacIpeieeHun

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIOIINe LWIMHIPUYECKON MOBEPXHOCTH, OCh
UUJTUHIPUYECKON ToBepXHOCTH. [lunmuHAp: ocHoBaHuMs U OOKOBask TOBEPXHOCTH,
oOpasytoias 1 0Ch, TIONIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepXHOCTb, 00pa3yrome KOHNYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHMYeCKOW moBepxHocTH. KoHyc: oCHOBaHME M BepIInHA, 00pa3yromas U ocCh, IUIOMAAb
OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliie U BbICOTa, OCHOBAHUS U
OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: meHTp, paamyc, JHaMeTp, TUIOIMaAb MOBEpXHOCTH chepbl. BzanmHoe
pacmosiokeHre chepsl U INIOCKOCTH, KacaTeabHas IIIOCKOCTh K cdepe, miomnanb chepbl

6.4

N300paxkenue Ten BpalleHus Ha MIIOCKOCTU. Pa3BepTka nMIuMHApa U KOHyca

6.5

KomOunammu Ttenm BpamieHus W MHOTOTPaHHUKOB. MHOTOTPAaHHHK, OTHMCAHHBIN
okoJio cepsl, chepa, BiMcaHHAs B MHOTOTPAHHHUK, WJIHM TEJIO BpallleHUs

6.6

[Tonatue 06 oO6beme. OCHOBHBIE CBOWCTBa 00BeMOB Tell. Teopema 00 oObeme
MPSIMOYTOJIBHOTO TapaJlIeIIeHIIe a U CiIeAcTBUA U3 Hee. O0beM ImmHpa, Konyca. O0beM
napa ¥ miomajip chepbl

6.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOIICHHS MKy ILIOMASIMHU IIOBEPXHOCTEH,
o0BbeMaMHu IO JO0OHBIX TET

6.8

Ceuennsi nmiIMHApa (MapajuleIbHO M TEPIEHIUKYISIPHO OCH), CEYEHHS KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bekrop Ha mockocty U B mpocTpaHcTBe. (C0KE€HHME M BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uciao. PasnokeHue BeKkTopa IO TpPEM HEKOMIUIAHAPHBIM
BekTtopaMm. [IpaBuio mnapamnenenunena. PemenHue 3amad, CBA3aHHBIX C NPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpHMOYFOHLHaH CUCTCMAa KOOpAMHAT B MPOCTPAHCTBCE. KOOpI[I/IHaTLI BCKTOpA.
HpOCTCfIH.IHG 3alauu B KOOpAMNHATAX. VYron MCKIAY BCKTOpaMHU. CKaJ'IprHOC MMPOU3BCACHUC
BCKTOPOB. Brruncnenue YIJIOB MCKAY MPSAMBIMU U TIJNIOCKOCTSAMU. KOOpIII/IHaTHO -BCKTOPHBII\/'I
MCTOJ ITPU pCHICHUH I'COMETPHUICCKUX 3a/1a4

58




2.1.6.2. IIpoBepsiembie HA EI'D nmo maremaTuke TpeOOBaAHMS K
pe3yJbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM

NMPOorpaMmsl cpeaHero oomero oopasosanus u Ilepeyenn
3JIEMEHTOB COJepPKaHus, npoBepsieMbix HA EI'J o

MaTEeMAaTUKE

Jlia mpoBesieHusl €AMHOTO TOCYJapCTBEHHOIO SK3aMeHa Mo maremartuke (manee - EI'D mo
MaTeMaTHKe) UCHOJb3yeTcs MepedyeHb (KoaupukaTrop) npoBepseMblX TpeOOBaHUIl K pe3ylbTaTam
OCBOEHHSI OCHOBHOM 00pa30BaTEIbLHOM MPOTPaMMbI CPEAHETO OOIIero o0pa3oBaHUs U JIEMEHTOB

COJICPIKAHHSI.

IIpu mnpoenennn EI'D mno wMaremartnke ©6a30BOro YpOBHA U3 IEpPEYHS

(kommdukaTopa) BEIOMPAIOTCS TMO3UIINH, COOTBETCTBYIONKE (eaepaabHOl pabouel mporpamme 1mo
MaTemaTHKe (0a30BbIil ypOBEHb)

IIpoBepsiembie Ha EI'D o maremaTuke TpedOBaHus

K pe3yJbTaTaM 0CBOCHHSI OCHOBHOM 00pa30BaTeJIbHOM
MPOrpaMMblI

cpeaHero o01ero o0pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEJAMETHBIM Pe3yIbTaTaM OCBOCHHS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNIbHON MTPOTrpaMMBbI CPETHEro 001Iero 00pa3oBaHus
TpeOoBaHUs
1 Brnagenue metomamu J0Ka3aTeNbCTB, alTOPUTMAaMU PEIICHUS 3a7ad; YMEHHE

¢dopMynupoBaTh M ONEPUPOBATh MOHATHSIMM: OIpENeIeHHe, aKCHOMa, Teopema,
CIIEZICTBHE, CBOMCTBO, IMPHU3HAK, JOKA3aTENbCTBO, PABHOCHUJIbHBIE (DOPMYIHPOBKU;
OpUMEHATh UX; YyMeHHe (opMyiaupoBaTb OOpaTHOE U HPOTUBOMOJIOKHOE
YTBEP)KJICHHUE, TPHUBOJUTH MPUMEPbl W KOHTPIPHUMEPHI, HCIOJIB30BATh METO]
MaTeMaTU4E€CKONH MHAYKINHN; IPOBOINUTH JOKA3aTENbHbIE PACCYXICHUS PU PELLICHUN
3a/1a4, OLICHUBATh JIOTUYECKYIO MPaBUIIBHOCTh PAacCyXJCHUI; YMEHHE OIEPUPOBATH
MOHATUAMM: MHOXECTBO, IIOJMHOKECTBO, OIEpallUM HaJ MHOKECTBAMHU; YMEHHE
HCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil OIMCAHUSA PEealbHBIX
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MPOIECCOB U SIBICHWH M MPH PEUICHWU 3ajad, B TOM YUCIE M3 APYIHX Y4eOHBIX
MIPEIMETOB; YMEHHUE ONEPHPOBATH MOHATUSAMU: Tpad, CBSI3HBINA rpad, AEpPeBO, LUK,
rpa¢ Ha MIIOCKOCTH; YMEHHUE 331aBaTh U ONMCHIBATh rpadbl pa3IMuHBIMHU CIIOCOOAMU;
UCIOJIB30BaTh Ipadbl NPH PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMH: HAaTypajJbHOE YHCIO, LEJI0e YHCIIO,
CTENEHb C I€JIbIM [I0Ka3aTeleM, KOPEHb HaTypajJbHOM CTENEeHH, CTENEHb C
panroHaIbHBIM MOKa3aTeJeM, CTEIICHb C JICHCTBUTEIBHBIM TIOKa3aTeleM, JOoTapu(m
YHClla, CUHYC, KOCHMHYC M TaHT€HC IPOMU3BOJIBHOTO YMCJIA, OCTATOK IO MOJYIIIO,
palMOHAIbHOE YMCIIO, MpPpallMOHAIbHOE YHUCIIO, MHOJKECTBA HATYpaJbHbBIX, LEJNbIX,
palMOHANbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE MCIOJb30BaTh IPU3HAKU
JNETUMOCTH, HAMMEHBIIUN OOIIMNA JeIuTeNh W HaWMEHbIlee OoO0IIee KpaTHOE,
anroput™ EBKina npu pemeHnu 3ajay; 3HAKOMCTBO € Pa3IMYHbIMU NTO3UIUOHHBIMU
CUCTEMAaMM  CUMCJICHMS; YMEHHE  BBINOJHATh  BBIUMCICHME  3HAUEHUH U
npeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHSAMH M Jiorapudmamu, npeoOpa3oBaHUs
NpOOHO-PAlIMOHANBHBIX ~ BBIPAKEHWH;  yYMEHUE  ONEepUpOoBaThb  IOHATHUSIMU:
MOCJIEIOBATENIbHOCTD, apu(MeTnyecKas Mporpeccusi, reOMEeTpUYecKasi Mporpeccus,
OecKOHEYHO  yObIBarolasi TeoMeTpUYecKass MpOorpeccusi; yMEHUe 3aJaBaTh
MOCJIEOBATEILHOCTHA, B TOM YHCJIE€ C MOMOUIbIO PEKYPPEHTHBIX (OpPMYI; yMEHUE
OTIepUPOBATh MOHATHUSIMHU: KOMIIJIEKCHOE YHCIIO, COTPSHKEHHbIE KOMIUIEKCHBIE YHUCIa,
MOMYJIb M apryMeHT KOMIUJIEKCHOTO 4Hcia, (opMa 3amuch KOMILJIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPHYECKass U anredpanyeckas); yMETb INPOHU3BOAUTH
apupMeTHyecKre NEeWCTBUSA C KOMIUIEKCHBIMH 4YHCIaMH; HPUBOAUTH IMPUMEPHI
UCIOJIb30BAHUS KOMIUIEKCHBIX YUCENI; OTIEPUPOBATh MOHATUAMM: MaTpuua 2 X 2 u 3 X
3, onpenenuTeNb MaTpHIbl, FEOMETPUUECKUI CMBICIT OIIPENEeTUTENS

YMenue omnepupoBarTh MOHATHSMH: palUdOHAIbHBIE, HPpPALUOHAIBHEIE,
MoKa3aTebHble, CTETIEHHbIE, Jorapu@MUIecKue, TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEPAaBEHCTBA, HUX CHUCTEMbl; YMEHHE ONEpUpPOBaTh MOHITHSIMH: TOXKIECTBO,
TOKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHHH U
HEPAaBEHCTB, PABHOCWJIBHOCTh YPaBHEHUI, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh
ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbI C MOMOINBIO PA3IMYHBIX MPHEMOB; pelIaTh
ypaBHEHHUS, HEPABEHCTBA U CHUCTEMbl C TIapaMeTpPOM; HPHUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMBbI JJIs pEUICHHs MaTeMaTH4YeCKHX 3ajJad U 3a1ad u3
pa3IMYHbIX 00JacTel HAYKH U peaIbHOM KU3HU

YMeHue onepupoBaTh HNOHATUSAMM:  (YHKUMs, YETHOCTb  (hyHKUHH,
HNEPUOMYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKILIHH,
9KCTpeMyM (yHKIMM, HauOojblllee M HauMeHbIllee 3Ha4YeHUs (QYHKUMM Ha
IPOMEXYTKE, HENmpepbiBHAs (DYHKIMs, acCUMITOTHI rpaduka (QyHKIUHM, HepBas U
BTOpas NpPOM3BOJHAs  (PYHKIUH, TEOMETPUYECKHUH U  (PU3MUECKH  CMBICT
NPOM3BOJIHOM, MEpBOOOpa3Has, OIpEJIeNeHHbI HWHTErpais;, YMEHHE HaXOAUTh
acCUMITOTHI Trpaduka (QYHKIUH; YyMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOIO UM KOMIIO3MIMM (DYHKIMHA, HaXOAUTh ypaBHEHHE
KacaTeabHON K rpaduky (yHKUUHU; yMEHUE HaXOIUTh MPOU3BOIHBIC AJIEMEHTAPHBIX
(GyHKLIUH; yMEHHME UCHOJIb30BaTh IPOU3BOJAHYIO JUIl HCCIEA0BaHUS (yHKUUH,
HaXOJUTh HaumOONbIINE W HAaUMEHbILIME 3HaueHUs (YHKUMH; CTPOUTH Trpaduku
MHOTOWJIEHOB C MCIOJb30BaHUEM amlapaTa MaTeMaTHYeCKOro aHaJn3a; IPUMEHSThH
MIPOU3BOIHYIO Ul HAXOXKACHUS HAMJIYYILIero pelieHHs] B MPUKIIAJHBIX, B TOM YHCIe
COLIMAIBHO-9KOHOMHUYECKUX M (PU3UUECKUX 3a/1a4ax; HAXOJUTh IUIOIAAN M 0ObEMBI
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¢uryp ¢ TOMOUIbIO HWHTErpaia; MPUBOJUTH TMPUMEPHl  MaTEMaTUYECKOTO
MO/IETTMPOBAHUS C TOMOILBIO AU depeHInanbHbIX YpaBHEHU

YMeHue omnepupoBaTth NOHATUSMH: rpaduk QyHKIHH, oOparHas (GyHKIuS,
KOMMO3UIUS (QYHKIWH, THHEHHAA (YHKIMS, KBaJpaTH4Has (YHKIHS, palliOHAIbHAS
¢byHkuus, crerneHHas ~(QYHKIUS, TpPUTOHOMETpUYeckue (yHKIUH, OOpaTHBIC
TPUTOHOMETpHUYEeCKHe (YHKIWHU, TOKa3aTelbHas M JorapudmMudeckas QyHKIUU;
YMEHHUE CTPOUTHh TpapuKH H3YYCHHBIX (YHKUIWH, BBINONHATH IMPEOOpa30BaHUS
rpa¢pukoB (GYHKIWH, HCIONB30BaTh TpauKd Ui H3YYEHHUS TPOIECCOB H
3aBHCHMOCTEH, MpU PEHICHUH 3aJad M3 JIPYruxX Y4eOHBIX MPEAMETOB M 3agad W3
peanbHOW JKM3HU; BBIpaXaTth (opMyTaMH 3aBUCUMOCTH MEXIY BEIHMYMHAMU;
WCI0JIb30BaTh CBOMCTBA U Tpaduku QYHKIUI JUIsl pelieHns] ypaBHEHUH, HEPABEHCTB
W 3a1ad C TMapaMmeTpaMu; H300pakaTh Ha KOOPAWHATHON IUTOCKOCTH MHOXECTBa
pELIEHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/Jaddl pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JIOJIM U YacTH, Ha ABWKEHUE, paboTy, CTOMMOCTb TOBapOB U YCIYT,
HaJOrW, 3aJaud U3 OO0JIaCTU YNpPaBJIEHUS JIMYHBIMU M CEeMEHHBIMU (UHAHCAMM);
COCTaBIISAITh BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHIO
3a/lauM, HCCIEeNOBaTh IOJyYEHHOE pelIeHHe W OIEHUBAaTh IPaBJIONOJ00HOCTh
pe3yNbTaTOB; YMEHHE MOJEIUPOBATh peajbHblE CUTyallUM Ha SI3bIKE MaT€MAaTUKU;
COCTaBIIITh BBIPAKEHUS, ypaBHEHHUS, HEPABEHCTBA U HX CHUCTEMbl IO YCIOBHIO
3a/lauM, MCCIIe0BaTh MOCTPOCHHBIE MOJIENH C MCIOJIb30BAHUEM ammapaTa anreopsl,
WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: cpefHee apudMeTHUYecKoe, MeauaHa,
HaumOoJblllee M HaUMEHbLIEe 3HAUYCHMS, pa3Max, JUCHEepCHs, CTaHIapTHOE
OTKJIOHEHHE  4YHMCIOBOro  HaOopa; yMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATH
uHbOpMaIMIO, TPEACTaBICHHYI0O B Tabnumax, Ha Juarpammax, rpadukax,
OTpaXalollyl0 CBOWCTBA pealbHBIX MPOLECCOB U  SBJICHUH; MPEACTABIATH
UHGOPMAIIMIO C TOMOIIBI0 TaOMUI[ U AMArpaMM; HCCIIENOBaTh CTATUCTHYECKUE
JaHHbIE, B TOM YHCIE C MPUMEHEHUEM TIpapUUecKuX METOJOB U AJIEKTPOHHBIX
CpEeNCTB; rpadUuecKu UCCIeI0BaTh COBMECTHBIE HAOMIOEHUS C MOMOIIBIO TUarpaMm
paccerBaHus U TUMHEUHOW perpeccuu

YMeHue onepupoBaTh MOHITHIMU: CIy4ailHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIly4allHOTO  COOBITHS; yMEHHE BBIYHCIATH  BEPOATHOCTH €
UCIOJIb30BaHUEM TpadUUYeCKHX METOJOB; NPUMEHATh (OPMYIBI CIOXKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, (popmyny mosHON BeposTtHocTH, (hopmyny beprysiu,
KOMOHMHATOpHBIE (PAaKTHl U (HOPMYIBI; OLEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHUE OIlEepUpoBaTh MOHATHSAMHU: CllydailHas  BEJIMYMHA, pPaclpeleeHue
BEPOSITHOCTEM, MaTEMAaTUYECKOE OXKHUAAHKE, AUCIEPCUs M CTAaHAAPTHOE OTKIIOHEHUE
ClIydailHOW BETWYMHBI, (YHKIHUU pacCHpeleNieHus M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTEIbHOIO M HOPMAJIBHOTO PACHpEeIeHUI; YMEHUE HCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX PACTIPENEICHUIN AJisl PEelIeHMs 3a7a4d; 3HAKOMCTBO C MOHATHSMH: 3aKOH
OOJBIINX YHCET, METO/IbI BEIOOPOYHBIX UCCIIEI0OBAHUI; YMEHUE MPUBOAUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIUX YUCEN B TPHUPOJHBIX U OOIIECTBEHHBIX SBICHHSIX;
YMEHUE ONEPUPOBATH IMOHATUSAMH: COUYETAHUE, IEePECTAaHOBKA, YUCIO COYETaHWH,
YHCIIO MEePECTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKTHI
W PaCCYXKICHHsI ISl PEIIeHUs 3a/1a4; OLEHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI;
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COCTaBJIAATh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH ITOJyYEHHBIN PE3YIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, J1y4, BEJIMYMHA YIJla, INIOCKAU YroJl, IBYIPAHHBINA YIOJI, TPEXIPAHHBIA YIoJl,
CKpCHIUMBAIOIIHECA IPAMBIC, MNAPAJUICIIBHOCTh W MNCPICHAUKYIAPHOCTL IPAMBIX H
IUIOCKOCTEM, YroJl MEXKAY HPSAMBIMHU, YrOJd MEXKAY INPSIMON M IUIOCKOCTBIO, YIroJl
MCXKAY IINIOCKOCTAMHU, PACCTOSAHHWEC OT TOYKH [0 IINIOCKOCTH, PACCTOAHUC MCKIY
MMPAMBIMH, PACCTOAHHUEC MCKAY IIJIOCKOCTAMHU, YMCHHC HCIIOJb30BaTh IPpHU PCUHICHUU
3a1ad M3y4YeHHBbIC (AKTHl U TEOPEMBl IIAHUMETPUH; YMEHHUE OIICHHWBATh pa3Mephl
OOBEKTOB OKpYKAIOIIEr0 MHpA; CTPOUTh MATEMATUYECKHE MOJEIH C IMOMOIIBIO
TCOMETPHUICCKUX MOHATHHA U BCJIMYMH, pClIaTh CBA3AHHLIC C HHUMHU IPAKTHYCCKHC
3a1a4u

10

YMeHue omnepupoBaTh MNOHATUSAMU: IUlOmanb (GUIYpbl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, TIPAaBWJIBHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajieNienune1, Ipu3Ma, nupamua, GUrypa u MmoBEPXHOCTh BPAIICHUS, IIIUHJID,
KOHYC, map, cdepa, mwiomaas chepsl, TUIONaab MOBEPXHOCTH MUPAMUIbI, TPU3MBI,
KOHYCa, IWIMHJIpPA, 00beM KyOa, MpsIMOYrOJHHOTO TMapaUleNieTuIea, MTHPaMHIbL,
MPHU3MBI, IMJIMHAPA, KOHYyca, IIapa, pa3BepTKa TMOBEPXHOCTH, CEUCHHs KOHyca H
MWIMHIpA, TapajielbHble OCH WM OCHOBAHMIO, CEYCHHE MIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IWIHH/PA, KOHyCa; YMEHHE CTPOUTHh CEYCHHE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPHI 1 IOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM
YyHhClie C TIOMOIIbIO JJIEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHSTh CBOMCTBA
reOMEeTpPUUECKUX (pUryp, caMocToaTeabHo GOPMYyIUPOBATH OMpPENEICHUS N3ydaeMbIX
¢buryp, BBIABUTAaTh TUIIOTE3bl O CBOWCTBAaX M TNPHU3HAKAX TreoMeTpuyecKux Guryp,
000CHOBBIBATh WJIM OMPOBEPraTh UX; YMEHUE MPOBOJUTH KiIacCUPHUKAIMIO (HUTYP TIO
Pa3IUYHBIM MPU3HAKAM, BBITIOIHATH HEOOXOAUMBIE TOTOIHUTENbHBIE TOCTPOCHHUS

11

YMeHue  omepupoBaTh ~ IMOHATHUSAMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napauIeJIbHBIA MMEPeHOC, CUMMETPHUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MOA0OMS, MOJ0OHBIC (DUIYPBI; YMEHHE pacliO3HAaBaTh PaBHBIC WU
110100HbIE (DUTYPBI, B TOM YHCJIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; UCIIOIb30BaTh
ICOMETPUYECKHE OTHOINCHUS MPH pPEIICHWH 3a1a4; HAXOJIUTh TI'€OMETPHUYCCKUE
BEJIMYMHBI (JUTMHA, YroJl, IUIOIIab, 00bEM) MPU PEIICHUH 33134 U3 JPYTUX Y4eOHBIX
NPEMETOB U M3 PEaJbHOM KHU3HH, YMCHHE BBIYUCISATH FCOMETPUYCCKUE BEITHMUHUHBI
(muHA, yroj, miomanb, 00beM, IUIOIIAh TOBEPXHOCTH), HCIOJB3Yys H3YyUYCHHbBIC
GbopMyIIBI ¥ METOIBI, B TOM YHCJE: IUIOIAIb MOBEPXHOCTH MHUPAMUJIBI, TPU3MBI,
KOHyCa, IWIMHApa, IUomans  cheppl; o0beM  Kyba,  IPSIMOYTOJIBHOTO
napajieNienue/a, MMpaMuIbl, IPU3MBbIL, IWIHHAPA, KOHYCA, I1apa; YMCHUE HAXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYP

12

YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJbHAas CHCTEMa KOODPJIMHAT,
BEKTOP, KOOPAMUHATBl TOUKH, KOOPJAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHUCIIO, PA3JIOKEHHE BEKTOopa Mo 0a3ucy, CKaIIpHOE NPOU3BENICHHE,
BEKTOPHOE IPOU3BEACHUE, Yrojll MEXKAYy BEKTOpaMHM; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPAWHATHBIM METOX JJIsl PELICHUs T'€OMETPUUYECKUX 3ajad M 3a1ay
JPYruX y4eOHBIX MPEIMETOB

13

YMmenue BBI6I/IpaTL MOAXOOAIIMNH METOH IJIs peuicHud 3aaa4yv, IMOHHMAHUC
3HAYMMOCTU MATCMATHUKU B HU3YUCHUH INPHUPOJHBIX H O6H_ICCTBCHHBIX nponeccoB 1
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SIBJICHUHM; YMEHHUE pacllO3HAaBaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
yMEHUE IPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITUA POCCUMCKOW M MHPOBOM
MAaTeMaTU4EeCKOU HAyKH

IlepeyeHb 3JIEMEHTOB cOAepPKaHusA, NpPoBepsieMmbix HA EID

0 MaTEMaTHUKE

Kon [IpoBepsieMbIl 2IIEMEHT COACpPKAHUS
1 Yucna v BBIYKCICHUS

1.1 HarypanbsHblie u nensie yncna. [Ipu3Haku 1eIMMOCTH LETBIX YUCET

1.2 Pammonaneupie unciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, TPOIEHTHI,
0eCKOHEUHBIC TIEPHUOTUICCKUE IPOOH

1.3 ApubMeTnuecknii KOpeHb HATypaJIbHOM cTeneHu. [leficTBus ¢ apudmeTnaecKumMu
KOPHSIMHU HAaTypaJbHOW CTENECHH

1.4 Crenenp c menbiM nokazatesneM. CTeneHb C pPALMOHAIBHBIM TOKa3aTesieM.
CBoiicTBa cTenEHU

1.5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunble ¥ HATypaJIbHBIC JOTapHPMBbI

1.7 JlefictBuTenbHbIle 4YKClia. ApU(METHYECKHE OIepalud ¢ JeHCTBUTEIbHBIMU
yucnamu. [lpuGnmkeHHble BBIYUCICHHUS, MpPaBWIa OKPYIJICHUS, NMPUKHUIKA U OICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBaHue BeIpaKEHUH

1.9 KowmmnekcHsie yncna

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 enbie u ApoOGHO-pallMOHAIbHBIE YPaBHEHUS

2.2 HppannonaibHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHMs

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPaBHEHUS

2.5 Lenbie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
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2.6

HppanmoHaibHble HEPABEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPMHUECKIE HEPABCHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMSI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTemMsl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMH U TpapUKH
3.1 OyHkuus, crnocodsl 3ananus ¢yHkuuu. ['paduk Qynkuuu. B3anmuHo oOparHble
¢yukuun. YetHsle 1 HeueTHbIe GyHKIMU. [leproanueckne GyHKIMN
3.2 OObnacte ompeneneHuss U MHOXeCTBO 3HadeHWd ¢(yHkumu. Hymm ¢yHKImm.
[TpoMexxyTk 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIMH. MaKCHUMyMBI
u MUHAMYMBl (yHKuH. HawmOonbpimee w HamMeHbIee 3HadYeHHWEe (YHKOIHKA Ha
MIPOMEXYTKE
3.3 Crenennas GyHKIMSA C HaTypadbHBIM W IIEJBIM TIOKaszateneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS n-0if creneHu
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmudeckas pyHKINH, ©X CBOWCTBA U TpapuKu
3.6 Touku pa3peiBa. AcumnToThl TpadukoB Qynkumii. CBoiicTBa (QYyHKIIHH,
HENPEephIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIE0BATEIbHOCTEN
3.8 Apudpmernueckass M reomerpuueckas nporpeccur. Dopmyna  CIOXKHBIX
IIPOLICHTOB
4 Hauana MmaTemMaTtuueckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [IporsBoaHbIE FM€eMEHTAPHBIX QYHKIIMH
4.2 [IpuMeHeHre NPOU3BOJHONW K HCCIEI0BaHMIO (DYHKIMH Ha MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoskaeHune HamOOJIbLIET0O M HAMMEHBIIEro 3HaueHWs (yHKUMU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKA
5.1 MHox€ecTBO, ONI€paluy HaJl MHOKeCTBaMHU. JlnarpamMmel Jisiepa - Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
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6.1

OnucarenpHas CTaTUCTHKA

6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpPXHOCTH BpALIEHUS
7.5 Koopaunats! 1 BEKTOpEI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA OBA3ATEJ/IBHBIE
YUYEBHBIE MATEPHAJIBI 111 YYHEHUKA

1.

Marematuka. Anredpa v Hadajla MaTeMaTH4yecKkoro aHanu3sa, 10 kmacc/
Mep3znsik A.I'., Homuposckuii I.A., [TonsikoB B.M.; nox penaxkuueit
[Togonbckoro B.E., O0mecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO
«M3parenscTBO «lIpocBemenue

Marematuka. AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHanm3a, 11 kmacc/
Mepsznsk A.I'., Homuposckuii [I.A., [TonsikoB B.M.; nox pepakuueit
[Mononwsckoro B.E., O6miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Mznatenbckuii ientp « BEHTAHA-I'PA®»; AkiiuonepHoe o011ecTBO

«M3parenscTBO «IIpocBemenue
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METOANYECKHUE MATEPHUAJIbBI IJI YUUTEJA

1. Maremaruka: anredpa 1 HayaJla MaTEMaTUYECKOT0 aHaIn3a, TeOMETPUsL.
AnrebOpa 1 Hauajia MaTeMaTUYECKOTO aHAIIN3a: TUJAKTHYECKUE MaTePUAIbI:
10 ximacc: mocoOue st yqamuxcs o01ieo0pa3zoBaTeIbHbIX OpraHu3aiui /
A.l'. Mep3nsik, B.b. Tlononckuii, E.M. Pabunosuy, M. C. SAxup. — M.:
Benrana-I'pad, 2019 — 176c¢.

2. Maremartuka: anre6pa U Hayajia MaTEMaTUYECKOTO aHaIu3a, TeOMETPHSI.
Anrebpa 1 Hauaja MaTeMaTUYECKOTO aHANIN3a: JUJAKTHYECKUE MaTePUAIbI:
11 xacc: mocobue st ygamuxcs o01eo0pa3oBaTeIbHbIX OpraHu3aiui /
A.T'. Mep3nsik, B.b. Tlononckuii, E.M. Pabunosuu, M. C. Skup. — M.:
Benrtana-I'pad, 2019 — 176c¢.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U
PECYPCbI CETU UHTEPHET

1. https://resh.edu.ru - 'ocynapctBenHas oOpa3oBaTebHas iatGopma
«Poccuiickas 31eKTpOHHAs LIKOJIa.

2. www.school-collection.edu.ru — kosutekiust 06pa30BaTeIbHBIX PECYPCOB

3. https://www.yaklass.ru
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