VYTBepkIeHa TPUKa30M JUPEKTOpa
MAOY COHI Ne 1

o1 29.08.2025 roma Ne 219
B coctaBe OOII COO

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «Auareopa. IIpo¢guiabHblil ypoBeHb»

st ooygaromuxest 10-11 knaccoB

ceno Ilerpokamenckoe, 2025r.



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone u3yuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
UHTEpPIPETallud  TOJYYECHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyIolel MpOJOIKUTENbHOM  KOHIIEHTpAalMM BHHUMAaHU,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajaM MaTeMaTHYEeCKOTO
aHaJlM3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCcKoro aHanuza», «MHoxkecTBa u  Joruka». Bce ocHoBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ POJiH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHSI.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHUs, MOCKOJBbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH TPUKIAJIHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3ydenue creneHHon,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHoOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinpHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN pPAclO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyaroluecs: y3HaIT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTpPOTrOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIMPOBAHUS, KOTOpPhIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIEICH peaibHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W TPOIICHTOB st
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubmmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noAXo e (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpU4ECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro reoMETPUYECKUH CMBICI W
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHUIL U ONPEIETUTEINIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpruMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3lIMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHbBIe (QYHKIIHH.
Kommnosumms yskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTHM (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U 1I€JbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduiku peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajim3a

ITocmenoBaTebHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLEHTOB. Mcronb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHbIe (yHKIME W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pazIuyHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHUs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpajga s HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00yUJaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3AHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUH, pacCyXIeHH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MareMaTH4eCcKoMy  OOpa30BaHHMIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEeYeCKOW JeATENbHOCTH, 3TaloB e¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
MHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(ukaimu,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIHNE, YCIIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JieJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIe ¥ OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIHMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTAMMU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpoOILleEcca, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOACTBO MO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIEe AeHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenus B 10 kiacce oOyyaromuics TOJYYHUT CIEAYIONIUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HPPAIMOHATIBHOE YHCIO, MHOMXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIPOOM W TIPOLIEHTHI ISl pEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYMCIICHUS, TIPaBUJIa OKPYTJICHUS, MPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUNM KOPEHb HATYpaJbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJICTBUSA, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHATH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTtens 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEIUTENI JUIsl PELlIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH NOJYUYCHHBIA PE3YINIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMHU: HPpPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKUIHUU, MAKCUMYMBbI U
MUHUMYMbI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIUM Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HAaTypalbHBIM U
LeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I10Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas M Jorapupmuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUI;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (YHKUMA JJI1  UCCJIEAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN MpHU PElICHUH 3aJay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reoMeTpruuecKasi Mporpeccus, IMHEHHbIA 1
HKCIOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: MOCIEA0BATEILHOCTD, CIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINHA, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpPHpPOBaTh  MOHSATHUSAMHU: MHOXECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOJHO OMNEpPHPOBaATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kjacce oOy4aromuics TOJYYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucsa ¥ BBIYMCJICHUSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh MOHATHEM OCTaTKa 10 MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHIECKUE OTepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3a]a4H,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIUU JABYX (DYHKIIHIA,

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW M  HEPaBEHCTB  Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHAIM3A:

WCIIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHCIE€ COLUHAIBHO-DKOHOMUYECKUX, 3aJadax, il
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynol wim
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpai no gopmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHInaIbHBIX ypaBHEHUH;

pemiath MNpUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKITHHA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne nu@poBbie
/i Tema ypoka Beero Kontpoabnubie IIpakTnyeckue 06pAI0BATEBHELE
padoThI padoThI pecypes:
| MHOXeCTBO, Olepaluy HajJ MHOKECTBAaMU 1 1
HX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3aaaqd
Pannonanbhbie ynciia. OOBIKHOBEHHBIC H
4 JIECATUYHBIEC IPOOU, TIPOLIEHTHI, OECKOHEUYHBIE 1
MEePUOANYECKHE TPOOH
Parmmonansupie unciaa. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, MPOLIEHThI, OECKOHEUHbBIE 1
NepUoIUYECcKHe 1podu
6 [Tpumenenue apobeli U MPOIECHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbHBIE YKcia. PaimonanbHbIC U 1
HppAIMOHATILHBIE YHCIIA
9 ApudmeTrdeckue oneparuu C |
JIEUCTBUTEIbHBIMHU YU CIIAMHU
10 Monyib IeMCTBUTEIBHOTO YUCIA U €r0 1

CBOMCTBA




11

12

13

[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA Pe3yIbTaTa
BBIYHUCIIEHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsbl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICT U CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMmeHeHue onpeaenuTeNs Uil pelIeHus
CHCTEMBI JINHEHHBIX YPaBHEHU




22

23

Pemenne nmpukiaaHeIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnbie pyakiun. Kommosumms
byHKIII

['paduk Pynkuuu. dnemMeHTapHbIC
npeobpazoBanus rpadukoB QyHKIUH

OO6nactb ornpeaesieHus] © MHOYKECTBO
3HayeHudt pynkuuu. Hynu ¢pynkuun.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYeErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonbiee 1 HauMeHblee 3HaUEHNE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AuHenHas QyHKIH

DeMEHTapHOEe UCCIIEeI0BAaHUE U MTOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

32

DJeMeHTapHOe UCCIIEIOBAaHNE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIIUNA

33

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

Crenens ¢ LICIBIM OKa3aTeneM. buaom

34 HeroTona

35 CrernenHasi QyHKIUS C HATYPATbHBIM U
HenbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KoHntponbnas padota: "CrenenHas QyHKIHS.
E€ cpoiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIUX CTENICHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUIH,
COZIEpKAIIUX CTEIIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHU,
COJIepKAIIMX CTEIIEHU U KOPHU
WppanumonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
HppauronaneHble ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELLIECHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH

UppaALMOHATILHBIX YPaBHEHHM




PaBHOCHIEHEIC MNEPEXO0abl B pCICHUA

46 UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUH
UPPALMOHAJIBHBIX YPABHEHUN

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM
CaotiicTBa U rpaduK KOpHSI n-Ol CTEHEHH KaK

49 (GYHKIIMM 00paTHOM CTENICHH ¢ HATypaIbHBIM
[OKa3aTeieM
CaotiicTBa U rpaduK KOpHSI n-Ol CTEHEHH KaK

50 GbyHKIIMM 00paTHOM CTENEHH C HATypaIbHBIM
MOKa3aTeseM
KonTtponpHast padora: "CBolicTBa u rpapuk

51 KOpHsI n-oi creneHu. MppannuonanbHele
ypaBHeHHUA"

50 CrerneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIMM 115
pelIeHusl ypaBHEHUN

57 Hcnonws3oBanue rpadpuka QyHKIUN A5
peLICHUs ypaBHEHU I

58 ITokazarenbHble ypaBHEHUs. OCHOBHbBIE




MCTOJbI pCHICHUSA ITOKAa3aTCIIbHBIX ypaBHeHI/II‘/lI

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 . 1
METO/IbI PEIICHNUs TOKA3aTEIbHbIX YPaBHEHUN

60 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE |
METO/Ibl PEILICHNUS IOKA3aTENbHbIX YPaBHEHUN

61 Kontponbnas padota: "[lokazaTenpHas 1
¢bynknus. [TokasarensHble ypaBHeHUA"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 €CSTUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBbI 1

y

66 JecsaTuunble U HATypallbHbIE IOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHH, copepKaluX |
aorapudmsl

63 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX |
J0rapuQmbl

69 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX |
JorapuQmbl

70 Jlorapudmuueckas pyHKuusA, €€ CBOWCTBA U 1
rpadux

71 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U 1
rpadux

7 Hcnons3oBanue rpaduka GyHKIIUN 115 1
pelIeHusl ypaBHEHU I

7 Wcnons3oBanue rpaduka GyHKIIUN AJIs 1
pellIeHNs] ypaBHEHUI

74 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE 1




METO/Ibl PelIeHUs JTorapuPMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHMA

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTtponsHast padora: "Jlorapudmmueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

31 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

2 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIOBOTO apryMeHTa

23 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpudeckas OKpyKHOCTb,

84 OIpEeEIIEHNE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

85 OIpeIeIEHNE TPUTOHOMETPUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX 1
BBIpKEHU I

93 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX 1
BBIpKEHUI

94 Penienne TpUroHOMETPUUECKUX YPaBHEHHH 1

95 Pemenne TpuroHoMeTpruUECcKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbhas pabota:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 rocienoBareiibHocTel. Meton 1
MaTeMaTHYECKOW WHIYKITHH

103 MOHOTOHHBIE U OTPaHUYEHHbIE |

IMOoCJICaA0BAaTCIbHOCTHU. I/ICTOpI/Iﬂ aHajii3a




0OECKOHEUYHO MAaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruuecKas
mporpeccust

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 Konrtponsnas pabora: "[locienoBarenbHocTr
U Iporpeccun’”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI Fpa)uKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroza UHTEPBAJIOB Ul PELIEHUS HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELIEHHSI HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

119 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX

GYHKIMH 1S pereHust 3a1a4




[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120

GYHKIMH 1S pereHust 3a1a4
Basi U BTOpasi IPOU3BOIHbI KIIUU

121 Ile e

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHON

123 Onpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeabHOU K rpapuky
byHKIIUN

125 VYpaBHeHME KacaTeabHOU K rpapuky
byHKITIN

OU3BOJHBIE 3JIEMEHTapHBIX KIUH

126 IT

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

128 ITponsBoaHast CyMMBI, IPOU3BENCHNUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

129 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

130 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (QYHKIUH

131 KonTtponbnas padora: "[IponszBoanas”

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHEHH"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHKIMN"

134 Wrorosast KoHTpOJIbHASA paboTa

135 Hrorosast koHTpoOIbHAs paboTa

136 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs




‘ ‘ 3HaHUU
‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME ‘

136



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne MPON3BOIHOM K UCCIIEN0BAHUIO
(GyHKIMUH HA MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MpON3BOJIHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumeHneHne MpON3BOJIHON K HCCIIE0OBAHUIO
(GyHKIMN HAa MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne MPON3BOIHOM K UCCIIEN0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

IIpumeHneHne MpON3BOIHON K HCCIIEI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
IIpumeHneHne MpON3BOIHON K HCCIIETOBAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxaenne HaubosbIIero 1 HAMMEHbILIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha
OTpE3KE

Haxoxzaenne HaubosbI1ero 1 HANMEHbILIETO
3HA4YCHUs HeTPEPHIBHOHN (PyHKIMH Ha
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHHUs HeTPephIBHOHN (PyHKIIMM Ha
OTpe3Ke

10

HaXO)KI[GHI/Ie HaMOOJIBIIECr0 ¥ HAUMEHBIIIETO




11

3HAYEHUS HEMPEPHIBHON PYHKIIUU Ha
OTpe3Ke

Haxoxzaenune HaubosbI1ero 1 HaUMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

12

Haxoxxnenne HanOoJbIIEro 1 HAMMEHBIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLIMU Ha
OTpe3Ke

13

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIErO PEUICHUS B TPUKIAIHBIX
3a1auax

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIA HaXOXKACHUA
HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX
3agadax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTHU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduxkom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTHU U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITH
rpaduKoM

Komnozunus ¢yHkimit

18
19

Komnozunus ¢yHkimit

Komnozunus GyHkiumit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha




KOOp,I[PIH&THOfI IIIIOCKOCTHU

KontponsHas pabdora: "UccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

3 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

’5 [TepBooOpasHbIie 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpana

7 Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Hetotona-Jleiiouuia

)% Brruncnenue onpenien€HHOro HHTErpasa mno
dbopmyne Hetotona-Jleitouuia

79 [IpumeHeHne nuHTerpana g HaX0XACHUS
iouaiel IIOCKUX Guryp

30 IIpumeHeHne nHTErpana Juis HaxOKIACHUS
00BbEMOB Ir€OMETPUYECKUX TeT

a1 [Ipumeps! pemenuit guddepeHInaIbHbIX
YpaBHEHUI

0 [Ipumeps! pemenuit quddepeHnaIbHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB ¢ MOMOIIBIO AU (P PepeHIInanbHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBoodpazHas u

uHTerpan”




Tpuronomerpuyeckue GyHKINH, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX |
CBOMWCTBA U IrpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX |
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX |
CBOMWCTBA U IrpauKu
OTb60p KOpHEH TPUTOHOMETPUICCKIX

40 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1

elIeHrEe TPUTOHOMETPUYECKUX HEPABEHCTB

46 P 1

47 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

43 Kontponbnas padota: "['paduku 1

TPUTOHOMETPHUYECKUX (PYHKLIUH.




TpuronomeTpuyeckue HepaBeHCTBA"

OcHoBHBIC MCTOJbI pCHICHUS

¥ MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOABI PELICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAILHBIX HEPABCHCTB

59 OCHOBHBIE METOBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB

60 OCHOBHBIE METOBI PELICHUS
UppallMOHALHBIX HEPABEHCTB

61 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI

62 I'padmyueckue MeToAbI perieHus




63

UppalMOHANIbHBIX YpaBHEHUI

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX YPaBHCHUN

64

65

66

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIbI peLICHUS
JorapupMHUUECKUX YPaBHECHHUN
I'padmyeckue MeToabI pemicHUS
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToAbI pemieHUs
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHBIX U Jorapu(pMUUecKux
HEPaBEHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUUEcKux
HEPABEHCTB

KonrtponbHas pabdora: "UpparroHanbHele,
noKa3zaTeJbHbIe U Jorapudmudeckue
HEpaBeHCTBA"

KomrnekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHYEcKast HOpPMBI 3arucu




KOMIIJICKCHOT'O YHCJia

KommiekcHbie uncna. Anredpandeckas u

74 TPUTrOHOMETpHUUECcKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHUCIIa

75 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM IUIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYEeCKUX U Fre€OMETPUUECKUX
3a1a4

2 Konrtponbnas padora: "KomruiekcHbie
gucia"

83 HarypainbHsle u niensle yucia

84 HarypanbHsle u niensie yucna

25 [IpumeHeHne MPU3HAKOB AETMMOCTH LIENIBIX
qucen

26 [IpuMeHeHNnEe TPU3HAKOB AEITUMOCTH LENbIX
quCcel

87 [IpuMmeneHne Npu3HAKOB JETUMOCTH LIEJIBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX

88 yucen: HOJl u HOK

29 [IpuMeHeHne npu3HAKOB ACIIUMOCTH LETBIX
YKCeJl: OCTaTKU 110 MOAYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH LENbIX
YHCell: OCTATKU M0 MOAYIIIO
[IpuMeHeHne nNpuU3HAKOB ACIIUMOCTH LEITBIX

91 quceln: alropuT™ EBkinia amns pemeHus
3a/1a4 B LIEJIBIX YMCIaX

9 Kontposnbnas pabota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEeJICTBHS

95 OCHOBHBIE METO/IBI PEUICHUS CUCTEM U
COBOKYIHOCTEH pallMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U

96 COBOKYITHOCTEN UPpAllMOHATIBLHBIX
YpaBHEHUI

97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYIHOCTEH MOKa3aTeIbHBIX YPaBHEHUI

08 OCHOBHBIE METO/IBI PEIIEHUS CHCTEM U
COBOKYITHOCTEH I0KA3aTEIbHBIX YPABHECHUIN

99 OCHOBHBIE METO/bI PEUICHHS CUCTEM U




100

COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUI

101

[IpuMeHeHue cucTeM K peleHuI0
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 13
pa3IMYHbBIX 00JacCTel HayKH U peallbHOMN
KU3HU, HHTEPIPETALUS TOTYyYSCHHBIX
pe3yNbTaToB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTell HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs ITOJIy4YEeHHBIX
pe3yabTaToB

103

[IpumeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KU3HU, UHTEPIPETALUS TOJTyYEHHBIX
pE3yJIBTAaTOB

104

Kontponbras pabdora: "Cuctemsr
paIMoHaIbHBIX, UPPALMOHATEHBIX
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUi"

105
106

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

PanunoHannHBIC HCEpPAaBCHCTBA C MapaMEeTpaMu

107

PanmonanpHble cUCTEMBI C TapaMeTpaMu

108

HppanunoHaibHble ypaBHEHUS, HEPABEHCTBA

—_— |




109

C mapameTpaMu

HppauuoHaibHble CUCTEMBI C ITApaMeTpaMu

110

111

IToka3aTenbHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

Iloxa3zaTenbHBIC CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKre YpaBHEHHUS C
rapameTpamu

115

116

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

TpuroHomeTpuYECKUE CUCTEMBI C
napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEH pealbHbIX
CUTYallUi C OMOILBIO YPAaBHEHUH C
rnapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEH pealbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEH peatbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHH C
rnapaMeTpamu

120

Kontponbnas padota: "3agauu ¢
napamerpamu"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

126 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpEeHue, 060061IeHNE, CUCTEMaTH3aLUs
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "Oynkun"

132 [ToBTOpenmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkuun"

133 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 HroroBasi koHTpobHAs paboTa

135 HToroBast KOHTpOJIbHASA paboTa
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3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATUSAMM: PpALUOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

Bemonusate  apudmMernyeckue  onmepaldd € palUMOHAIBHBIMU U
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM I10Ka3aTeeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peleHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIC
TPUTOHOMETpHUECKHE (PYHKINU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPAaBHEHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

22

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HpPpalMOHAIBHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THIIBI LEJIbIX, pPAalUOHAIBHBIX U
HMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh pealibHbIC CUTyalldd Ha S3bIKE aireOphl, COCTAaBISATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4yM, MCCIEI0BATH
MOCTPOCHHBIE MOJIEINN C HCIIOIH30BAHUEM arlapara anreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeieHusT W MHOXKECTBO 3HaueHMHd (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 00OpaTHbIe GYHKIIUU

OnepupoBaTb MOHATUSIMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETIeHHO! (DYHKIIMU C LIEJIBIM MTOKa3aTesIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JIPYIHX Y4eOHBIX MpPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBalOIIas TeOMeTpuyecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBAa TMOCJIENOBATENILHOCTEH W  Mporpeccuii  ams
’ pellIeHUs PeabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHokecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
MPEeIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENIEHUE, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHSAMH: HaTypalbHOE, LEJIO0€ YHCIO0; HCHOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENbIX YHCEN, PAa3JIOKECHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJIsl peIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM dYucia, AECITUYHBICE M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH  CBOWMCTBA CTENMEHHM [UISI MPEeoOpa3oBaHUs  BBIPAKEHUI,




ONCpUpOBaATh MOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

2.3

BeimonuATe mpeoOpa3oBaHus BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTABIAThH
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCJIOBUIO 3aJauH,
HCCIIEIOBATh MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (YHKIMH, HauOOJbIIee |
HaVMEHbIIIee 3HAa4eHUs (YHKIHMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrienoBanus (QyHKIMH, 33JaHHON rpaduKoM

3.2

33

34

OnepupoBaTh NOHATHUAMH: TPAPUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PEIICHHS YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpaUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BAaTh UX JIJISl PELICHUS] CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku (GyHKIUNA I UCCIIENOBAHUSI TIPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (PYHKIMS, IPOU3BOIHAS (PYHKIUH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HMPOM3BOJHOW JUIS
peleHus 3a1ad

Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (YHKIMM,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO I HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, MPUMEHSTh PEe3yJbTaThl HCCIEIOBaHUS K
MOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO [UIA HAXOXACHHUA HAWITYYHICro pPCIICHHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL ITOHATUAMU: HCpBOOGpaSHa}I U  HUHTCrpall; TIOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHBIX (YHKIMHA, BBIYUCISATH UHTETPaj
o popmyne HeroTona — Jleitbnuna




4.7

Pentate MPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLIMAIBHO-DKOHOMHWYCCKOI0 "
(bU3NIeCKOro XapakTepa, CpeACTBAMHI MaTEeMAaTHIECKOTO aHaIn3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Kox
1 Uuncna 1 BEIUKUCICHUS
Panmonaneupie  uncina. OOBIKHOBEHHBIE UM JICCATUYHBIC APOOM, MPOLICHTHI,
11 OCCKOHEUYHBIC TIEPHOUYECKUE APOOH. ApUPMETHUIECKHUE OTEPALMH C PAIMOHATbHBIMU
) YHCJIaMH, TIPE0OPa30BaHUs YHNCIOBBIX BeIpakeHUH. [Ipumenenue npobeli 1 IpOIeHTOB
JUTSL peIICHUs MMPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACICH 3HAHWIA U PEaTbHOM KU3HHU
JleiicTBuTenbHBIC YnCia. PalinoHanbHbIe U UPPAlMOHATILHBIC YUCIIa. ApruMeTHIECKIE
1.2 Omnepalu C JCHCTBUTEIbHBIMU YHCIaMH. [IpuOnmk€HHbIE BBIYMCICHHS, IpaBUiIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
CrereHs ¢ 1enbiM mokaszarenem. CtanmaptHas Gopma 3amucu JeHCTBUTEIIEHOTO YHCIIa.
1.3 Ucnonws3zoBanne moaxossiied (OpMbl 3alUCH JACUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKHX 3a/1a4 ¥ MPEICTABICHUS JaHHBIX
14 ApudmeTndeckuii KOpeHb HATypaJbHON crereHu. JlelcTBus ¢ apudMeTuyecKuMu
) KOPHSIMH HaTypalbHON CTETIEHH
15 CuHyC, KOCHMHYC U TaHI€HC YHCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHCIOBOTO apryMEHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
5 [IpeobpazoBanme TPUTOHOMETPUUECKHUX BhIpakKeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' hopmysl
)3 VpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Merton
' HUHTEPBAJIOB
2.4 Pemenne nensix u 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue nppannoHanbHbIX YPABHEHUI U HEPABEHCTB
2.6 Pemienne TpuroHOMeTpUUYECKUX YPaBHEHUM
57 [IpumeneHnne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATHICCKUX 3aJ1a4 U 3a]1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKh
31 OyHkus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢dyHkuuu. B3aumHO o00paTHBIE
' GyHKIUHA
39 O6nactp ompeneneHuss W MHOXECTBO 3HadeHW ¢yHKuuu. Hymm ¢yHKIum.
' [TpomexxyTKkH 3HAKOIIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUN
3.3 CrenenHast GyHKIUS C HATypaJIbHBIM H LIeTbIM MoKa3areneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs 1n-0i CTENEHH
14 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTeHHEe TPUTOHOMETPUUECKHX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas mnporpeccuu. beckoHeuHo —yObIBaroIas
4 |~ TEOMETpHYECKasd NPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHCAHUS PeaIbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUs U HEPABEHCTBA
r 6 CucTtembl TUHEHWHBIX YpaBHEHUN. Pelienne npukiagHabixX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEAHBIX YpaBHEHU
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMAaTHUYECKUX 3ajad
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢yHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl 1 MUHUMYMBI GyHKIUU. HauOomnpiliee W HauMeEHbIEe 3HAYCHUE
(GYHKIIMHM Ha POMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpauKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHON KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOoJbIIEro M HaMMEHbLIEro 3HaYyeHUs (QyHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOMN /JIsI HAXOXKICHUS HAWIYUYIIEro PEIICHUS B MPHUKIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NUECKU CMbICI. BhlunciieHne nHTerpaia mno

dopmyne Hetorona — JleiiOnuna

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K IIPECIMETHBLIM pe3yjabTaTaM 0CBOCHUA

NpoBepsieMOro  OCHOBHOIf 00pa3oBaTe/IbHOI NPOrpaMMbl CpeiHero oo1ero
TpeOoBaHus o0pa3oBaHus

Bimagenue Meromamu JOKa3aTelbCTB, AJITOPUTMAMU pELICHUSA 3a4ad;
yMeHHe (OpPMYyJIUPOBATH M ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKCHMOMa, TeOopeMa, CIEIACTBUE, CBOMCTBO, IIPU3HAK, J0KAa3aTENIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYIUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MAaTEMaTUYeCKOM HWHIYKIUU;
IIPOBOJIUTH J0KA3aTEIbHbIE PACCYKIACHUS IPH PEIICHUH 3a]a4, OLICHUBATh
JIOTUYECKYI0  IPAaBUIBHOCTb  PACCYKIEHUN; YMEHHE OIEPUpPOBATH
MOHATUSAMH: MHOXECTBO, ITOJAMHOKECTBO, ONEpallyd HaJ MHOXXECTBAMU;
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Ui

OImrucCaHusd peajibHBIX MPOUCCCOB U SIBJICHUHN W Ipu pCICHUU 3aaa4, B TOM




YHCie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBATH MOHATHIMU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHHUE 3371aBaTh
¥ ONKCHIBAaTh Ipadbl Pa3NIUUHBIME CHOCO0AMU; MCIIOIB30BaTh rpadbl Ipu

pelIeHUH 3a/1a4

YMeHue onepupoBaTh NOHATHSIMHM: HATypaJbHOE YHUCIO, LIEJI0E YUCIO,
CTEMeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HAaTYpaJbHOM CTENEeHH, CTEEeHb C
paloHaIbHBIM II0KA3aTeJIEM, CTENEHb C JEUCTBUTEIbHBIM IIOKA3aTEIIEM,
jgorapudm UMcIa, CUHYC, KOCMHYC M TAaHIEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, PallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIOIb30BaTh MPU3HAKU JCTUMOCTH, HAMMEHBIIUH 001Nt
JIenuTenh W HauMEHblee oOlliee KpaTHoe, anroputMm EBkianaa mpu
pEIlIEHNH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCIICHUS; YMEHUE BHITIOTHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQXCHUIM CO CTENEHSAMH W JorapudmamMu, mpeoOpa3oBaHus IPOOHO-
paloHaJIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTh  MOHATHUSMHU:
MOCJIEIOBATENBHOCTD, apu(METHUeCKasi MPOTPECCUsi, TeOMeTpHUYecKast
nporpeccusi, OeCKOHEYHO yObIBaroliass reoMeTpudeckas MpOTrpeccHs;
YMEHHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE OMEePUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJAa, MOJYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCelN
(reomeTpuueckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMETh
IPOU3BOIUTh apu(METHUECKUE JAEHCTBHS C KOMILJIEKCHBIMH YHCIIaMU;
INPUBOJIUTH MPUMEPHI MCIIOIb30BAHUS KOMIUIEKCHBIX YHCEN; ONEPHUpPOBATh
HNOHATHAMM:  Marpuua 2x2  wu 3X3, ONpeAenuTeNb  MaTpHIbI,

FGOMeTpI/I'-IeCKI/II\/JI CMBICJI OTIPCACIINTEIIA

YMmenune ONeprupoOBaTh MOHATHUAMH: pPALUOHAIBHBLIC, HWppalUOHAIbBHBIC,
MIOKa3aTCIbHBIC, CTCIICHHBLIC, J'IOl"apI/I(bMI/I"IeCKI/Ie, TPUTOHOMETPHYCCKUC
YpaBHCHHUA W  HCEPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/I€, YpPaBHCHUC,
HCPaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCEPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHfI, HCpPAaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPAaBHCHUA,
HCpaBCHCTBA U CHUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCEPABCHCTBA W CHCTCMbBI C IAapaMCTPOM; IMPHUMCHATH

YpaBHCHHA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MAaTEMAaTHYCCKHUX




3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HAyKU U pealbHON KU3HU

YMeHue onepupoBarh MNOHATHAMM: (PyHKOMS, 4YETHOCTh (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKLIMU, KCTpeMyM (yHKIMM, HanOosblliee M HaUMMEHbIIEE 3HAYCHUS
(GyHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCHMOTOTHI Tpaduka
GyHKUMU, TepBas U BTOpas MPOU3BOAHAsA (DYHKIMM, F€OMETPHUECKUN U
¢u3nveckuif CMBICT TNPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTErpal; YMEHHME HaxXOAMTb acCUMITOThI Tpaduka (YHKLUUHU; yMEHHE
BBIUUCIIATh  MPOM3BOAHBIE  CYMMBI, [pPOU3BEACHUS, YacTHOTO U
KOMIO3ULUN (YHKIMHA, HAXOAWUTh YpaBHEHME KacaTeJbHOM K rpaduky
(GyHKIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE MHCIIOJb30BaTh MPOU3BOJIHYIO Ul HCCIelOBaHUA (YHKLUH,
HaXOJUTh HaAWOOJBIIME W HAaWMEHbBIINE 3HAYEHUS (YHKIHNA; CTPOUTH
rpaMKu MHOTOYJICHOB C MCIIOJb30BAaHUEM ammnapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHSATh TPOU3BOJHYIO U HAXOXKICHHS HAWITYYIIero
pelIeHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX U
¢u3nvecknx 3aaadax; HaXOAWUTh IUIOMAAN U O00BEMBI (UTYpP C MOMOIIBIO
MHTErpajia; MPUBOAUTH IPUMEPbl MaTEeMAaTHYECKOIO MOJAEIUPOBAHUS C

OMOIIbI0 T PepeHITNATBHBIX YPaBHCHUN

YMenue onepupoBaTh NOHATUSAME: TpaduK QyHKIHH, 0OpaTHas (yHKINS,
KOMMO3ULUS (DYHKIMM, JIuHEHHas QyHKUUA, KBaJpaTudHas (QYHKLUS,
panoHanbHas (QYHKUUS, CTeneHHass (QYHKIUS, TPUTOHOMETPUUYECKUE
¢byHKLMU, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTelbHas U
norapudmuueckas QYHKIMM, YMEHHE CTPOUTh TIpadUKH H3y4YEeHHBIX
GyHKUMH,  BBINOJHATE  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh TpauKH JUIsl U3y4EHHUs] MPOLECCOB U 3aBHCUMOCTEH, MpH
pelIeHNH 3a7a4y U3 JAPYrMX Y4eOHbIX NMPEAMETOB W 3a/ad U3 pealbHOH
JKU3HU; BBIpaXaTb (GopMyJaMH 3aBUCUMOCTH MEXKIYy BEIMYMHAMU;
UCMOJIb30BaTh CBOMCTBA U TpadMKu (YHKIUI JUId pelieHus ypaBHEHUH,
HEpPaBeHCTB M 3aJau C IapaMmeTpamMu; H300pakaTb Ha KOOPAMHATHOM

IJIOCKOCTH MHOXXECCTBA pCI_I_IeHI/Iﬁ ypaBHeHPIfI, HCEPAaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YHCIE Ha
NPOILIEHTHI, JOJM M YacTH, Ha JABWXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJOTH, 33Jaud U3 O0JIACTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, ypPaBHEHHs, HEpaBEHCTBA U UX

CUCTEMBI II0 YCJIIOBHUIO 3aaa4dyud, HCCICAOBATH ITIOJYUCHHOC PEIICHHUE H




OLICHMBATh MPABIONOJOOHOCTb pE3yNlbTaTOB; yMEHHE MOJEIUPOBATh
pealbHbIe CHUTYyallMM Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJEJIM C  UCIOJB30BaHMEM  ammnapara  ajareOpsl,

MHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

VYMeHHe omepupoBaTh MOHATHAMHU: CpefHee apudmMeTHyeckoe, MeIuaHa,
HanOoJpIlIee ¥ HAMMEHbINEE 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHAaPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIICKaTh, MHTEPIPETHPOBATH
uHpOpMaLKIO, PEJCTABICHHYIO B Ta0lMIaxX, HA AUarpammax, rpadukax,
OTPaXXAIOLIYI0 CBOWCTBA pEeaJbHBIX MPOLECCOB U SBICHUI; MPEICTABIATH
UHPOpPMALIMIO C TOMOIIBIO TaOMWII W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE JaHHbIC, B TOM YHUCIE C MPUMEHEHHEM TpadruecKuX
METO/OB M AJIEKTPOHHBIX CPEICTB; rpa)MuecKu MCCIeI0BaTh COBMECTHBIE

Ha6J'IIO,I[eHI/I$[ C IIOMOIIBIO JJUarpaMm paCCCuBaHUA U JIMHEHHOM perpeccuun

VYMeHue onepupoBaTh MNOHATHAMM: CIIy4alHBI ONBIT U CIy4ailHOe
cOOBITHE, BEPOSITHOCTh CIIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSTHOCTb C MCIIOJIB30BAaHUEM TIpaUUECKMX METOJI0B; IMPUMEHATh
(GOpMyIBI CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyny IIOIHOM
BEPOSTHOCTH, Gopmyny bepHynnu, komOuHaTOpHbIe (QakThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH pEAJbHBIX COOBITHI; yMEHHME OIEPUPOBATH
NOHATUAMM:  ClIydaiiHas BEIMYMHA, PpACHpPElEICHUE BEPOSTHOCTEH,
MaTeMaTUYeCKOoe OXHJaHue, JUCHEepCUs U CTaHJApPTHOE OTKJIOHEHUE
cllyyallHOW  BeNWYMHBI, (QYHKIMH  pacupeleNeHus U IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTEJIbHOIO M HOPMAJILHOTO paclpeesieHuil; yMeHue
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPEIEICHUN JUIsl pELIeHUs 3a/1ay;
3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBLIMX YHCEN, METO/bI BHIOOPOUHBIX
UCCIIEIOBAaHNM; YMEHUE TPUBOJUTH IPUMEPHl NPOSABICHUS 3aKOHA
OONBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUH,
YUCJIO  NepecTaHOBOK; OuHOM  HbloTOHA;  yMmMeHHE  NIpPUMEHATH
KOMOMHATOpHBIE (aKThl U PAcCyKACHUS Ul pelleHus 3ajay; OLlEHUBATh
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMmenune OIICpHUPOBATH TIOHATUSAMMU TOYKa, npsmMas, ITIJIOCKOCTB,
MMpOCTPAHCTBO, OTPE30K, JIyY, BCIIMUNHA yTIJIa, TIOCKHUH yroii, I[ByTpaHHBIﬁ

YToJI, TPEXTPaHHBIN YTOJI, CKPENIMBAKOIIMECS MPSMbIE, MAPATIIEIbHOCTh U
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NEePNEHAUKYJISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJd MEXIy MpSIMBIMU,
YroJa MeXAy NpsSMOM U TIUJIOCKOCTBIO, Yrojd MEXIy IUIOCKOCTAMH,
paccTostHUE OT TOYKHM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY HPSIMbIMH,
PACCTOSIHUE MEXIY IJIOCKOCTSIMHU; YMEHHME HUCIOJIb30BaTh MPU PEIICHUU
3a1a4 U3y4yeHHbIe (DAKThl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHPA; CTPOUTh MAaTEMATHYCCKHE
MOJEJIA C IOMOILBID TE€OMETPUYECKUX MOHATHM M BEJIWYUH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATUSAMHU: IUIOIAAb (QUTYpBl, 00BEM (UTYPHI,
MHOTOTPaHHHK, TPaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajienenuresn, OpuU3Ma, NOHpamuna, (Gurypa u MOBEPXHOCTb
BpallleH!s, LWIMHAP, KOHYyC, map, cdepa, miomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM KyOa,
NPSMOYTOJIBHOTO Mapajuleenunea, THPaMUAbl, NPU3MBbI, LWIMHAPA,
KOHycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHS KOHYCa M LMJIMHIPA,
napajulelibHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomascs cdepbl, MUINHIPA, KOHYCAa; yMEHHE CTPOUTb CEYCHHE
MHOTOTpPaHHHKA, M300pa)kaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CCUCHHsSI, B TOM YHUCIIC C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpeACNeHHs U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOWMCTBaX M IMpH3HAKaX I'€OMETPUYECKUX (QUryp, OOOCHOBBIBATH WM
OTpoBepraTh MWX; YyMEHHE MPOBOAUTH KiacCHU(UKAUIO QUryp 110
pasIMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOUMBbIE JIOTIOJIHUTEIIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajjieNIbHbli TIepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0a00Us, NOAOOHBIE (UIYPHI; YMEHHE
pacrio3HaBaTh paBHble M IOJOOHBIE (UTYpHl, B TOM YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIB30BaTh T€OMETPHUYECKIE OTHOIICHHS TIPU
peLIeHUH 3aJay; HaXOJUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
ioniaib, 00bEM) NMpU peUIeHUH 3a/1a4 U3 APYTrux y4eOHBbIX MPEeIMETOB U
U3 peajbHOM KM3HHM;, YMEHHE BBIUHCIATH T'€OMETPHUYECKUE BEIUYHHBI
(umHA, yrom, IUIOHmIagb, OOBEM, IUIOMIAh HMOBEPXHOCTH), HCIONIB3YS
U3ydyeHHbIE (OPMYJIBI U METOIbl, B TOM YHMCIIE: IUJIOMIAAb MOBEPXHOCTU

MUpaMUIbl, MPU3MBI, KOHYCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
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NPSIMOYTOJIBHOTO ~ TapajyieNienunesia, MNHPaMHUIbL, TMPU3MBbL, LUIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXOIUTh OTHOIICHHUE 00bEMOB MOI0OOHBIX QUTYP

Ymenune ONCpUpOBaATh MNOHATUAMU: MPAMOYI'OJIbHAA CUCTCMa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOW3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BeKTOpHBIﬁ u KOOpI[PIHaTHBIﬁ METO/

JJI1 pECHICHUA TCOMETPHUUYCCKUX 3adad U 3aJiad JpYyTux y‘le6HHX mpeaAMETOB

13

YMeHue BbIOMpaTh MOIXOIAIINNA METOJT IJIsl PEIICHUs 3a]1a4K; TOHUMaHUe
3HAYMMOCTH MATEMAaTHKA B M3YYCHHH MPUPOIHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBJIICHWM,; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOIUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITHI POCCUICKON U MUPOBOM MaTeMaTUYECKOW HAyKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeobpa3oBanue BbipaxeHU
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuiia cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CrenenHass GyHKIMS C HaTypalbHBIM M IIE€JBIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIEC 2IEeMEHTAPHBIX (QYHKIHIA
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxnenne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI
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