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MOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa u Havajla MaTEMaTHIECKOTO
aHanu3a» 0a30BOro ypoBHs A oOyuwatoniuxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIbLHOIO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPENBABISIEMBIX K MaT€MaTHUYECKOMY OOpa30BaHUIO, U TPAJAMLMI POCCUICKOIO
oOpazoBanus. Peanuzanus mnporpaMMbl OOECIEUYMBAET OBJIAJIEHUE KIHOYEBBIMU
KOMIIETEHIIUSAMHU, COCTABJIAIOIIMMU OCHOBY Ul CaMOpPa3BUTHUS U HENPEPBIBHOIO
00pa3oBaHusl, LIEIIOCTHOCTh OOUIEKYIbTYPHOTO, JMYHOCTHOTO ¥ MO3HABATEIHLHOTO
pa3BUTHUS JIMYHOCTU O0YYAIOIIUXCSL.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havasa MaTeMaTH4YECKOTO aHAIM3a» SIBISETCS OJAHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe€ CTaplied MIKOJIbI, IOCKOJbKY, C OJHOMU
CTOpOHBI, OH OO€CleYynBaeT HHCTPYMEHTAIbHYIO 0a3y IJs HU3y4yeHUs BcCeX
€CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYrOoll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpakTHOE MBILUICHUE YYalluXcsi Ha YpOBHE, HEOOXOAMMOM JJisi OCBOEHUS
KypcoB HH(OpPMATUKH, OOILIECTBO3HAHMUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KoTopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKON opMe.

Kypc anreOpel 1 Havyan MaTreMaTH4E€CKOro aHajau3a 3aKJIaJIbIBA€T OCHOBY JUIS
YCIELIHOTO OBJIAJICHUS] 3aKOHaMU (U3UKH, XUMUHU, OHOJOTUH, IOHUMAHUS
OCHOBHBIX TEHJCHIIMM SKOHOMUKH M OOIIECTBEHHOW IKU3HM, I[O3BOJSET
OpUEHTHUPOBATHCS B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B IIOBCEIHEBHOM XU3HU. B TOXE BpeMs OBIIaJICHHUE
aOCTpaKTHBIMU M JIOTHYECKM CTPOTMMHM MAaT€MATHYECKUMHU KOHCTPYKLHSIMHU
pa3BUBA€T yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPKJICHUS, UCITIOIb30BaTh 0000IIEHNE U KOHKPETH3aI1Io, a0CTparupoBaHue u
aHaJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHEe. B xone nzyueHus
anreOppl W Hauyal MaTeMaTHYEeCKOrOo aHalW3a B CTaplied INKOJe ydJalluecs
IIOJIy4alOT HOBBIM ONBIT PELICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MAaTeMAaTUYECKUX MOJEJIEH PEaJbHbIX CUTyallUM M WHTEpPIpETaluu
MOJIYYEHHBIX  PELICHHM, 3HAKOMATCA C  NOpUMEPAMU  MATEMAaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKE MU B MCKYCCTBE, C BBLIAIOIIUMUCS
MAaTeMaTUYECKUMHU OTKPBITUSMH U UX aBTOPAMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCIUTATENIbHBIM IOTEHIUAIOM, KOTOPBIH
peanu3yeTcss Kak uyepe3 y4deOHbId maTepual, CrocOoOCTBYIOMIUNM (OPMHUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHMs, TaKk M 4Yepe3 cneuuduxky ydeOHOH IesTeNnbHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, POJOJIKUTEIBHOM
KOHLIEHTpalMi BHUMAaHHs U OTBETCTBEHHOCTH 3 ITOJYYEHHBIN pe3yJsbTarT.

B ochHoBe wmetonuku oOydeHus anreOpe W HayajiaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUI 00YYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyaja MaTeMaTUYECKOTO aHAIM3a» BKIKOYAET
CIIEIYIOIIUE COJEPKATEIbHO-METOAMYECKHE JIMHUM: «YHcia W BBIYMCICHUD,
«Dynkmuun  u - rpaduku», «YpaBHEHHUS W HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHainuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
CoJIepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCsd Ha MPOTSHKEHUHM JBYX JIET
0o0y4eHHsl B CTaplleil IIKOJe, ECTECTBEHHO IOMOJHSAA APYr Apyra U MOCTEIEHHO
HACBIIAACh HOBBIMM TEeMaMM M  pasfenamu. JlaHHBIA Kypc — sIBIsieTcs
UHTETPaTUBHBIM, IIOCKOJIBKY OObEIuHSeT B ce0e cojepx aHhue HECKOJIbKUX
MaTEMaTUYECKUX JUCIUIUIMH: anredpa, TPUrOHOMETPHS, MAaTEMaTUUECKUN aHaJIU3,
Teopust MHOXKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBiIaieBarOT BCE Ooliee
MIMPOKUM MAaTEMATHYECKUM anmnapaTroM, Y HUX MOCJIEI0BaTeIbHO (popMupyercs u
COBEPILEHCTBYETCSA YMEHUE CTPOMTh MATEMaTUYECKYI0 MOJEIb pPEaJbHOU
CUTyallMM, TPUMEHSATh 3HaHWs, TNOJIydeHHbIe B Kypce «Anrebpa W Hauvana
MaTEMaTUYECKOI0 aHaJlh3a», AJs PEeUIeHUs CAaMOCTOSTENbHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ]auM, a 3aTeM UHTEPIIPETUPOBATH MMOJTYUYEHHBII pe3yJbTaT.

CopepxaTenbHO-MeTOANYECKasl JIMHUA «UHMCia M BBIYMCICHHS» 3aBEpLIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW Mmikojie. B crapmiell mkose oco0oe BHUMAaHHE YJENseTCs
(GOpMHUPOBAaHUIO TPOYHBIX BBIYUCIHUTENBbHBIX HABBIKOB, BKIIOYAIOUIMX B ce0s
UCIIOJIb30BAHUE pPA3JIMYHBIX (OPM 3alMCHU JIEUCTBUTEIBHOIO YHCIIA, YMEHHE
palMOHAJIBHO BBINOJHATh JEHCTBHUS C HUMH, J€JaThb IPUKHUIKY, OLIEHUBATH
pesynbraT. OOyuarouiyecs: MOJy4YalroT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJIHEHUS JIEUCTBUIM C 4YHKCIaMu, 3allMCaHHBIMU B CTaHJIApTHOU Qopme,
UCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BbIPAKEHUIA.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS Ha MPOTSHKEHHHM BCETO
oOydeHuss B CTaplied MIKOJIe, IOCKOJbKY B KaXKIOM pas3jeiie Mporpammbl
PEeIyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniuecs OBIaIE€BAIOT
pPa3IMYHBIMM METOJIaMU PEUICHUS! LEJbIX, PalMOHAIBbHBIX, HPPALUOHAIbHbIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucteM. [loydeHHble yMEHUS UCIIOJIB3YIOTCS TPU UCCIIEIOBAHUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJIHOM, pEHICHUH NPUKIAJAHBIX 337ad U 3a/]a4 Ha
HAaXOXJCHUE HauOOJIBIIMX W HAUMEHBIIMX 3HauyeHuW QyHkuuu. [lanHas
cojepkaTellbHasl JMHUS BKJIOYaeT B ce0s Takke (QPOpMUpPOBAHUE YMEHUU
BBIMOJHATH pacuy€Tbl mo ¢opMmyniaM, HpeoOpa3oBaHUS IIENbIX, PAaLUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKECHUH,



COJIepKallNX CTeNneHu H Jorapupmel. braromaps u3yueHuio anreOpandecKkoro
MaTepuajla  IPOUCXOJMUT  JAJbHEWIIEe  pPa3sBUTHE  AITOPUTMHYECKOrO U
aOCTPAaKTHOIO MBIIIJICHUST y4aluxcsd, (GOPMHUPYIOTCS HaBbIKA JIE€yKTUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMM  (OpMaMH,  NPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Ajreodpa
npemiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBHI MJIs DPEIICHUS TNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAyKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U Tpa@UKU» TECHO
NEeperIeTaeTcs ¢ IPYruMHU JIMHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
II0CJIEIOBATENBHOCTD U3y4YEeHUs MaTepuaIa. N3yuenue CTEIIEHHO,
MOKAa3aTeNbHOH, JIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIMM, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIMN NIJIsi pelIeHus 3a1ady U3 JAPYruxX yueOHBIX
IPEIMETOB U PEANbHOW MU3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTHYECKUM aHaJIU30M,
TaK U C PEIICHHWEM YpaBHEHHUW M HepaBeHCTB. Ilpu 3TOM OoJibllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBATh TOJy4YEeHHbIE (YHKUIHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3TON COAEp>KaTEeIbHONM JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
Y HaBBIKOB, IO3BOJSIIOIIMX BbIpAXKaTh 3aBUCHMOCTHM MEX]y BEJIMYMHAMU B
pa3nuuHOi (opMe: aHaTUTHUECKOH, rpaduyeckoil u ciaoBecHOil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO  MBIIIIEHUS, CIOCOOHOCTH K
0000I1IEeHNIO M KOHKPETU3AIIMH, UCTIOIH30BAHUIO AHAJIOTHA.

CopepxatenbHast nuHusa «Hauana MareMaTnyeckoro aHaius3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/ad,
JOCTYMHBIX 00yYarolMMCs, Y KOTOPBIX MOSBJISIETCSI BO3MOXHOCTh UCCIIEI0BATh U
cTpouTh rpaduku QPYHKIUNA, OMPENEsATh WX HAWOOJBIINE W HAWMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (QUTYp M OOBEMBI Tell, HAXOJUTh CKOPOCTH U
yCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPBHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
HaXO0XJICHUS HAWIYyYIIero pPEUIeHUs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (DOPMATILHO-JIOTUUECKOTO U KPEATUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE Hu HcKyccrBe. OOywaromuecs Y3HAKOT O
BBIJJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHUS MATEMATHUKU Kak
HayKH, U UX aBTOpax.

CopepxaTtenbHO-MeToAMYECKas: TUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€OpeTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MMPOHU3BIBAIOT BECh KYyPC WIKOJBHOM MAaTEMATUKU WU IMpEJiararoT



Hanbosiee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MAaTeMaTUKH U €€
IPWIOKEHUH, OHU CBS3BIBAIOT PA3HbIE MAaTEMATHYECKUE JUCUUIUIMHBI B €IMHOE
nenoe. 1loatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHMMAaTb TEOPETHUKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHOM MATEMATHUKH M MCIOJIB30BATh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «Anre6pa u Hayala MaTEeMaTHMYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOPbIE IPU3BAHbI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIEEN pealbHbIX CUTyaLUil, HCCIEA0BaHUs
3TUX MOJENIe C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYEeCKOTo aHaliu3a U
MHTEPHPETALUN TOJYYEHHBIX Pe3yibTaToB. Takue 3aJaHus BIUIETEHbI B KaXAbIU
U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTEpPHAl Kypca IUPOKO MCIOIb3YETCs
JUISL pelIeHus] PUKIAAHbIX 3a1a4. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a1ad
ydauiiecs: pa3BUBarOT HaONIOAATEIbHOCTh, YMEHUE HaXOJAWThb 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJB30BATh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobiemy. [lesTenbHOCTh MO (HOPMUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJlay OpraHU3yeTcs B IpOLECCe M3YUYEHMsI BCEX TeM Kypca «Anredpa um Hayana
MaTEMaTUYECKOIO aHAJIU3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca ajreOpbl U Havajdl MaTEeMaTH4Ye€CKOTO
aHaiau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezaemo B 11 kiacce, Bcero 3a nBa rona o0yuyenus — 170 yacos.



COJEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUSA

Paumonansubie yncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OecKOHEUHble  MepuoAuYeckue  JpoOu. ApudmeTuyeckue  onepauud C
palMOHAIBHBIMU YU CJIaMH, TpeoOpa30BaHus YUCIOBBIX BeIpaxeHui. [I[pumenenue
Ipo0eil 1 IMPOLEHTOB ISl PEIleHUs] NMPUKJIAJHbIX 33/a4 U3 Pa3JIMYHbIX OTpacien
3HAHUW U PEAIbHOM KU3HMU.

JeucTtBurenbHble 4yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YMCIIA.
Apudmernueckre ornepauud ¢ JEeHCTBUTENbHbIMU 4YHciaMmu. [IpubnmkEéHHbIE
BBIYMCJICHUS, IPABWIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas  (opma  3amucu
neucTBuTeNbHOr0  uucia. Hcnonb3oBanue monaxonsmied  GopMmbl  3alUcU
JNEUCTBUTENBHBIX YHUCEN Ui PELICHUS NPAKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudmMeTnuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleicTBus ¢
apuPMETHIECKUMHU KOPHSIMU HATypaJTbHON CTETICHHU.

CHHyC, KOCHMHYC M TaHI'€HC YHCIIOBOI'O apryMeHTa. APKCHUHYC, apKKOCUHYC,
apPKTaHI€HC YUCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE TIPE0OPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHe, KOpPEeHb YypaBHEHMs. HepaBeHCTBO, pELNICHHWE HEPABEHCTBA.
Meton MHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-paLIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 PA3TUYHBIX 00JIaCTe HAYKH U PEATTbHON KU3HH.

DOyHKIMH U TPaPUKH

Oynkumsi, crnocodbl 3amganHus ¢yHkuuu. ['padux ¢ysknuu. B3aumuO
oOpaTHbIe PYHKIUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHH (pynkunu. Hymm yskumu.
[TpomexyTkH 3HaKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (QyHKIHS ¢ HATypajibHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS 71-Oi CTENEHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKITUH 9MCIIOBOTO apryMEHTA.

Havaia MmaTeMaTH4Y€CKOI0 aHAJIN3A

ITocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATCIILHOCTEH.
MOHOTOHHBIE TTOCIEOBATEILHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi Mporpeccui. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccus. CymMma 0€CKOHEYHO YyOBIBAIOIICH IeOMETPUUYCCKOM
nporpeccuud. Dopmysia CIOXHBIX MPOLEHTOB. VCronab30BaHUE MPOTPECCUU A
pellIeHUs pealIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHo»xecTBO, ornepauuu Haj MHOxecTBamu. Jluarpammel OJilnepa—BeHHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO arapara il ONWCAHUS PealbHbIX
MIPOIICCCOB U SIBJICHUH, TIPY PEIICHUH 3aJ1a4 U3 IPYyTUX YICOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CJI€ACTBHUE, J0KA3aTEIbCTBO.

11 KVIACC

Yucaa 1 BBIYMCICHUSA

HatypaneHble u nenple yncna. [IpusHakyu Je1MMOCTH LEIBIX YUCEIL.

CreneHb ¢ pallMOHAJIBHBIM NIOKa3aresneM. CBOWCTBA CTEIICHH.

Jlorapudm uucna. JleciTuuHbie U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BEIpAKEHHM, COACPKANTUX JTOTAPU(MBI.

ITpeoOpazoBaHue BBIpAXKEHUHN, COAEPXKALIUMX CTENEHH C palUOHAJIbHBIM
MIOKa3aTEeJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUU. PellleHHe NpUKIaIHBIX 33a4 C IOMOILBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTel HayKu M peajbHOU
KU3HU.

DOyHKIUHN U TPaPUKHU

Oynkuusa. [lepuogmueckne  Qynkmmu. [IpoMexyTkm  MOHOTOHHOCTHU
dbynkuun. Makcumymbl u MUHUMYMBI GyHKUnu. Haunbonbiiee u HammeHbIee
3HaueHUe (PYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckre PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapupmMuyueckas PyHKUUU, UX CBOMCTBA U rpapuKH.



Hcnonp3oBanue rpadvkoB (PYHKIMA A7 PEIICHUS YPAaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMN Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT NPH PEUICHUU 3aJady M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB JUIsl pEIICHHs HEPABEHCTB.

[IpowsBonnas  pynkuuu. [eomerpudecknii u  QU3NUYECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMmeHTapHbIX  QyHKIUE.  DopMynbl  HAXOXKACHUA
IIPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[TpumeHeHne MpOU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanboJpIIero 1 HaMMEHbIIETro 3HaueHusl QYyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM MUl HAXOXKACHUS HAWIY4dIllIero pElIEHUs B
NPUKIAIHBIX 3aJa4yax, I OIPENCIICHUs CKOPOCTH IIpoLecca, 3aJaHHOIo
dbopmyIion uau rpaguKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMerpuyeckuid M (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyebHOro mpeamera «MaremaTnka» JOJDKHO 0OecrneunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHEr0 00111er0 00pa30BaHuUsl CICAYIOIINX JIUUYHOCTHBIX,
METaNnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIINN 00YUaIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKNX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
npoueayp TpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIIUSMHA ¥ HA3HAYCHHUEM.

[TatproTHYECKOE BOCIMTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOIILJIOMY U HACTOSIIIIEMY POCCUHCKOM MaTeMAaTHUKU, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAHHMIO ATUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHaX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUN HAYKU U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYAsi ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHNH, pacCyxICHUN;
BOCIPUUMYHUBOCTHIO K MATEMaTUUYECKUM aCleKTaM pa3IMuyHbIX BUJOB UCKYCCTBA.

®u3nYeCKOe BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTEeMaTUYECKUE 3HaHHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIbHOCTHIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS; MHTEPECOM K
pasnuyHeiM  chepaMm  MPOPECCHOHAIBHOW  JACATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTHKOW W €€ TPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTU4eCKoMy OOpa3oBaHUIO W
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOH KYJIBTYPhl, TMOHHMMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSTHHE MPHUPOIHOU M COIMATBHON
Cpembl, OCO3HAaHHWEM TJOOATBHOTO XapaKTepa JKOJOTHYECKUX MpOoOJeMm;
OpHEHTAallUel Ha TPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUN NI PEIICHUs 3aaad B
o0JacTH OKpy)KamIeld Ccpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIEHKA HX
BO3MOYKHBIX TTOCJICICTBHM JIJIS1 OKPYKAIOMIEH CPEJIbl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAayKH ¥  OOIIECTBEHHOH MpPAaKTHK{, MOHHUMaHHUEM
MaTEMaTUYECKOH HayKH Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTaloB ¢
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUIU3AIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KYJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHMBHUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaTbl OCBOSHHUSI MPOrpamMMbl y4eOHOrO MpeaMeTa
«Marematuka XapaKTepU3yrTcs OBJIaJICHUEM YHUBEpPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAAMUSHBIMU OCUCTNEUAMU.

1)  Vuueepcanvnvle  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HPOUECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxHCcalowe2o  Mupa,  NpuUMeHeHue  J102UYeCcKUx,
uccied08amenbCKux onepayuti, yMeHuu pabomams ¢ ungopmayueti).

ba3oBrle lornuecKue NeNCTBUSA:

e BBISBISATh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWH MEXKIy TMOHATUSIMH; (HOPMYITUPOBATH
ONpEeNeNICHUs]  MOHSTUH; YyCTaHABIMBAaTh CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanuu, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTpULIATENbHbIE, €AMHUYHBIC, YacTHblE M OOIUIUE;
YCIJIOBHBIE;

BBISIBJISITh ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
npoTuBOpeursi B (akTax, AAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npeajiaraTb  KpUTEpUM Ui BBISIBICHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IENYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSATENILHO J0Ka3aTesIbCTBa MaTeMaTUYECKHX
YTBEPKIECHUN (MPsSMBIE U OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOBI;

BBIOMpATh Ccroco0 penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peLIeHUs, BbHIOMpaTh Haubosiee MNOAXOMAIIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

bazoBbie HCCIICOAO0BATCIbCKUC I[GﬁCTBPISI:

MCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJIICHUSMU, IPOLIECCAMU;

CaMOCTOATENTHLHO (POPMYIMPOBATH 000OIIEHNS U BBIBOJABI TIO PE3YJIbTaTaM
IPOBEAEHHOIO HAONIOEHUS, UCCIIEOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE NPOLECCA, a TAKXKE BbIIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmarueii:

BBISIBIIAITh JIepULMTHl UHPOpMALMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;

BbIOMpaTh  MH(POpPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHHUS;

CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATh TpaUUuECcKH;



e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuuseepcanvhvie KOMMYyHUKamueHble Oelicmeus, obecneyusaom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOG 00YUAIOWUXCAL.

OO1eHue:

e BOCIPUHUMATH U (OPMYIUPOBATH CYXKACHHS B COOTBETCTBUH C
YCJIOBHUSIMHU M TIEJIIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pPe3yJIbTaT;

e B XO07€ 00CYXXJICHHS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
po0IeMBbl, peraeMoil 3a1a4m, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXJICHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAJIoTa, OOHAPYXUBATh Pa3lIMYMe W CXOJCTBO TO3HIIMIA, B
KOPPEKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,

e TMPEACTABIATH  PE3yJbTAThl  PEIICHWS  3aJadd,  OKCIICPUMEHTa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPUH.

CoTpyIHMUYECTBO:

e IOHMMATh W  HCHOJB30BATh  MPEUMYyLIECTBA  KOMaHJIHOH U
WHAMBHUIYyaJIbHON pabOThI MPHU PElICHUH YUEOHbIX 3a/1a4; IPUHUMATh 11eJTb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPraHU3alUI0 COBMECTHOMU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThes, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyxkaeHNsA, 0OMEH MHEHU,
«MO3rOBbIE€ IITYPMBD)» U HWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4JI€HAMH KOMaH/bI;
OLIEHUBATh KauyeCTBO CBOEr0 BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
c(hOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Yuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranu3zanusi:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUS 3a/lau, BRIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TMO3HABATENBLHON pediekcuu Kak OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAQIETh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIS Ipolecca u
pe3yJibTara peueHrus MaTeMaTHUeCKOM 3a/1auu;



e MPEABUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH PELICHUHU
3a/1a4d, BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIBbCTB, JAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYHOCTEH;

e OLEHUBATh COOTBETCTBHE peE3yJbTaTa WEIH U YCJIOBHUSIM, OOBSICHSTH
MIPUYUHBI TOCTHKEHUS WIM HEAOCTH)KEHUS PE3YJBTATOB NEATEIBHOCTH,
HaXOAHUThH OMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHre yueOHOro Kypca «Anredpa U Hayaima MaTeMaTHYECKOTO aHAIA3a)
Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUs JOJAKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucaa 1 BIYMCICHUSA

OnepupoBaTh MOHATUAMH: PAUMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS IPOOb, IPOLIEHTHI.

Beinonusate  apudmeTHdyeckue  Oomepaldd  C  pPAlMOHAIBHBIMU U
JEUCTBUTEIILHBIMU YHCIIAMU.

BrinonsasaTh pubInKEHHBIE BEIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JeJaTh NPUKUIKY U OLIEHKY PE3YJIbTaTa BbIUUCICHHI.

OnepupoBaTh MOHATUSMU: CTENEHb C LEJIbIM IOKAa3aTesIeM; CTaHAapTHas
dbopma 3ammMcH JACHUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPalbHOW CTETICHHU;
UCIIO0Ib30BaTh MOJAXOASINYI0 (POpMy 3amucu AEHCTBUTEIBHBIX YUCEIT JJI PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YIJIA;
WCII0JIb30BaTh 3alUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALIMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BrimonasaTe mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M pPEIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonusaTe npeoOpa3oBaHUsl 1IENbIX, PAIMOHAIBHBIX M HPPALMOHAIBHBIX
BBIPAKEHUW WM pemaTh OCHOBHBIE  THUIIBI  LEJbIX, pPAIMOHAJIBHBIX W
VPPAlUOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIsl PELICHUSI MaTEMAaTUYECKUX 3a/1a4
W 3a]71a4 U3 PA3TMYHBIX 00JIaCTe HAYKHU U PEATTbHOU KU3HH.



MopenupoBaTh peajlibHblE CHUTyallMd Ha S3bIKE€ anreOpbl, COCTaBJIATH
BBIDAKECHUSI, YPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allllapara anreopsl.

DOyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKUHUSA, CIIOCOOBI 3aaHusl (PyHKIMH, 00IacTh
OTpeAeNeHUus] ¥ MHOXECTBO 3HAaYeHUH (QYyHKIUH, Tpaduk (QYHKIHH, B3aHMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTH U HEUETHOCTh (YHKUUHU, HYJIU
(GyHKUMH, TPOMEKYTKHA 3HAKONOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUKN A PEIICHUS] YpaBHEHUIA.

Crpouth W unTaTh TpaduKu TUHEHHON (DPYHKIMHU, KBAAPaTUYHON (DyHKIINH,
CTENEHHOMN (PYHKIIMH C LEJIbIM MOKa3aTeNIeM.

Hcnonp3oBaTh rpaduku (QyHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH NpPH PEIICHUM 3a/lay U3 JPYTUX y4eOHBbIX MPEIMETOB U peanbHOU
YKU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEJIMUNHAMHU.

Havajia MaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh NOHATHUAMU: IOCIEAOBATEIBHOCTh, apuUpMeTHUeCKas U
reOMETpPUYECKast MPOTPECCUU.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalOllasi TE€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yOBbIBAIOIIECH FreOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

HMcronb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEN U NIPOTPECCUM I PELICHUS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSMH: MHOXKECTBO, OIIEpallMy HaJ MHOKECTBAMHM.

Hcrnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONMCAaHUS
pEaJIbHBIX MPOLECCOB M SIBJICHUN, NpPU PELIEHUU 3a7ad U3 JPYruX Yy4ueOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSMH: ONpeaeNeHue,  Teopema,  CIEICTBHUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucjaa u BbIYUCJIEHUA

OnepupoBaTh NOHATUSIMHU: HATYypAJIbHOE, LEJIOE€ YHUCIO; HCIOJIb30BaTh
MPU3HAKU JEJIMMOCTH LIEJBbIX YUCEJ, PA3JIOKEHUE YUCIA HA MPOCTHIE MHOXKUTEIU
JUTS pEILIEeHUs 3a4a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, JECATUYHbICE U HATypaJlbHBIC
JorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiT CBOWCTBA CTENMEHW JJIA MpeoOpa3oBaHUS  BBIPAKCHUI;
ONEPUPOBATh MOHATUAMM: IOKA3aTEIbHOE YpPAaBHEHHE WM HEPABEHCTBO; pELIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinoniHaATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpX AIIMX JOorapuMsl;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxongute penienus npocTeninx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pELICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHNUN JUISA PEUICHUS IPAKTUYECKUX 3a7a4.

Haxoauts penieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEM PalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyalldd Ha s3bIKE€ aireOpbl, COCTaBISAThH
BBIDAQXXECHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJayH,
UCCIIEJIOBATh TIOCTPOCHHBIE MOJIENIU C UCTIOIB30BAaHUEM aliapara ajareopsl.

DOyHKIMH U TPaPUKH

OnepupoBaTh MOHATUSMU:  TMepuoAHYecKass  (YHKIMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKHA OJKCTpeMyma (QYyHKUMH, Hauboibliee u
HauMeHbllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX s
UCCIEeI0BaHUs PYHKIMH, 3aJaHHOUN rpa)uKOM.

OmnepupoBaTh MOHATUAMH: TpapUKU MOKA3aTEIbHOU, JIOrapu(pMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIs PELICHNS YPAaBHEHU U HEPABEHCTB.

N300paxxatb Ha KOOPJIAWHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Wcnonp3zoBate rTpaduku (QyHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYruX y4eOHBIX TUCHIHUILIUH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OmnepupoBaTh MOHATHUAMH: HENpPephIBHAS (YHKIHS; MPOU3BOAHAS (QYHKIUU;
UCIIOJIb30BaTh TEOMETPUUYECKUMA M (PU3HUECKUI CMBICI MPOU3BOIHOM IS pelIeHuUs
3ajad4.

HaxoauTe npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUMN, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO AJI HCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO IPapuKOB.

Hcnonp30BaTh NMPOU3BOAHYIO IS HAXOXKIAEHUS HAWIYUILIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: TIE€pBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaa.



Haxomuts mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIWN; BBIYUCISATH WHTETPAI
no ¢opmyne Herorona—JIeitouumna.

Pemarp mpuknagHpie 3aa4v, B TOM YHCJIE COIUATBHO-DKOHOMHUYECKOTO H
$u3NYECKOT0 XapaKTepa, CpeCTBAMH MaTEeMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMmMbI

MHoO)kecTBa pallMOHAIIBHBIX U
JNIEUCTBUTENLHBIX YHCcell. PaoHaabHbIe
YpaBHEHUS U HEPABEHCTBA

Oynknuu v rpaduku. CTeneHsb C MesIbIM
MoKa3aTeieM

Apudmernueckuit KOpeHb N—O1 CTETEHU.

WppanmonansHbie ypaBHEHUS U
HEpaBEHCTBa

DopmyIibl
TPUTOHOMETPUH. T pUrOHOMETpHUYECKHE
ypaBHEHUS

[TocnenoBaTenpHOCTH U IPOTPECCUU

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3aI|s 3HAHHH

Koan4yecTBO 4acoB

Bcero

14

18

22

KonTposabHbie
padoThbI

IIpakTnueckmne
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmorexa [JOK
https://m.edsoo.ru/15
68aba3

bubnuoreka [IOK
https://m.edsoo.ru/15
68aba3

bu6moreka [JOK
https://m.edsoo.ru/15
68aba3

bubnuoreka [IOK
https://m.edsoo.ru/15
68aba3

bu6moreka [JOK
https://m.edsoo.ru/15
68aba3

bu6moreka [JOK
https://m.edsoo.ru/15
68aba3

JlesATeIbHOCTD
yuuTeJs ¢
yyeTom
NMPOrpamMMbl
BOCITUTAHMS

YcraHaBIuBaTh
JIOBEPUTEITbHBI
€ OTHOIICHUS
MEXIy
YUHUTEJIEM U
00yJaromumMuc
i,
CITOCOOCTBYIOIII
ux
MO3UTUBHOMY
BOCTIPUSATHUIO
00yJaromuMuc
g TpeOoBaHU
1 TIPOCHO
YUHUTETIS.
[ToOyxnath
00y4JarImuxcs
co0Ir01aTh HA
ypoke
OOLIENPUHSATHIE
HOPMBI
MTOBE/ICHUS,
npaBuUIIa
001IeHus Co
CTapUIUMHU



(yuutensMu) u
CBEPCTHHKAMHU
(oOyuaromumu
cs).
ITonnepxuBars
B JICTCKOM
KOJIJIEKTHBE
JIEJIOBYIO,
TIpYXKeIo0HY IO
atMocdepy.
Ctpoutb
BOCIIUTATEIIHHY
10
JESITEIILHOCTD C
y4eTOM
KYJIbTYPHBIX
pazInumit
JIeTei,
M0JIOBO3PACTH
BIX U
WHAUBHUYaJIbH
BIX
0coOeHHOCTEH.
IIpuBnexkars
BHUMaHUe
00y4JarImuxcs
K
[IEHHOCTHOMY
aCHeKTy
M3y4aeMbIX Ha
ypoke
SIBIICHUI,
MMOHATHH,
MIPUEMOB.



AHanu3uposar
b PEATLHOE
COCTOSTHUE JIe
B yueOHOM
KJacce/
rpy1e.
[ToOyxnate
0o0yyJarommxcs
CcOOIr0IaTh HA
ypoKe
MIPUHIINATIBI
y4eOHOI
JTUCIUIUIMHBL U
caMOOpTaHu3aIl
17078
Opranu3oBbiBa
Th IKCKYPCHH,
MOXO/IBI,
SKCIIEAULINH U
T.II.

3amuIaTh
JIOCTOMHCTBO U
HUHTEPECHI
00yJaromuxcs,
MOMOTaTh
JETSIM,
OKa3aBIIUMCS B
KOH(JIMKTHOU
CUTyalluu
W/Anu
HeOIaronpusiTH
BIX

YCIIOBUSIX.
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11 KJTACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Crenenb ¢ palioOHATBHBIM
noka3arenieM. IlokazarenpHas
¢dbyukmus. [TokazarensHbie
ypaBHEHHUS U HEPABEHCTBA

Jlorapudmmueckas GyHKIHS.
Jlorapugmuyeckue ypaBHEHHUS U
HEpaBEHCTBA

Tpuronomerpuueckue GyHKIUN U

uX rpaduKy.
Tpuronomerpuueckue
HEPABEHCTBA

[IpousBognas. [Ilpumenenne
MIPOU3BOAHOMN

HuTerpan u ero npuMeHeHust

Cucremsl ypaBHEHUI

KoauugecTBO 4acoB

Bcero

12

12

24

12

KonTpoibHbIe
padoThI

IIpakTHYecKue

padoTshI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibH
ble pecypchbl

Bbubnnoreka
1HOK
https://m.edsoo.ru
[fl1c4afd

bubnnoreka
IHOK
https://m.edsoo.ru
/f11c4afd

bubnmoreka
1HOK
https://m.edsoo.ru
/f11c4afd

Bubnnoreka
1HOK
https://m.edsoo.ru
/f11c4afd

bubnunoreka
HOK
https://m.edsoo.ru
/f11c4afd
bubnunoreka
HOK
https://m.edsoo.ru

JlesATeIbHOCTD
YUHTEJISl ¢ y4eTOM
NporpamMmslI
BOCITHTAHMS

YcranaBnuBaTh
JIOBEpUTEIIbHbBIE
OTHOIIICHUS MEXKTY
YUHUTEJIEM U
o0yJaronumMucs,
CIOCOOCTBYIOIIHUX
MO3UTUBHOMY
BOCIPUSATHIO
00ydJarmuMucs
TpeboBaHUit

U IPOCHO yUUTEIIS.
[ToOyxnath
00ydaromuxcst
coOJro1aTh Ha ypoKe
OOIIETIPUHSATHIC
HOPMBI

MOBE/ICHUS, TIPaBHIIa
001IEeHus CO
CTapUINMHU
(yuuTensimu) u
CBEPCTHUKAMH
(oOy4arorumucst).
[TonnepxuBars B
JIETCKOM
KOJIJIEKTHUBE JIEJIOBYIO,
TPYKETOOHYIO



/f11c4afd aTMocdepy.
bubnuoteka Crpouts
LIOK BOCIIUTATEIHHYIO
NESTETBHOCTD C
Y4EeTOM
KyJIbTYPHBIX pa3Iuauii
JIeTel,
MOJIOBO3PACTHBIX U
WHANBHUIYaTbHBIX
0COOCHHOCTEH.
[IpuBnexkars
BHUMaHUE
o0ydJaronuxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypOKe
SIBIICHUH, IOHATHUH,
MIPUEMOB.
AHanu3upoBathb
peasibHOE
18 ) LHOK COCTOSIHHE JIEN B
cUCTeMaTHu3alus 3HaHUHN https://m.edsoo.ru  ygyeOHOM
/f11c4afd KJacce/ Tpyrre.
[ToOyxnath
00ydaromuxcst
coOJro1aTh Ha ypoKe
NPUHIUIBI y4eOHOU
JTUCLUILTUHBL U
caMOOpraHu3aIiy.
OpraHu3oBbIBaTh
AKCKYpCHH,
MOXO/IbI, SKCIIETUITUU
U T.II
3amumars
JIOCTOMHCTBO U

HarypanbHblie u 11enble yncna 6
https://m.edsoo.ru

/fl11c4afd

bubnuoreka
[ToBTOpenue, 060061IeHNE,
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HUHTEPECH
o0yJaromuxcs,
MIOMOTaTh JIETSM,
OKa3aBIIUMCSI B
KOH(MIUKTHOU
CHUTYaIlUH

u/unu
HEeOIaronpusITHBIX
YCIIOBUSIX.






IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

MHOeCTBO, ONepaIuy HaJl
MHOXeCTBaMH. JlnarpamMmpl
DOiinepa—Benna

PammmonannHBIC mcna.
OOBIKHOBEHHBIE U JECITUYIHBIE
pOoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TpodH

Apudmernueckre onepamuu ¢
palMOHAEHBIMH YHCIIAMH,
peoOpa30BaHUS YHCIOBBIX
BBIPAYKECHHI

[Tpumenenue apoOeil 1 NPOLIEHTOB
JUI PEILIEHUs IPUKIIAHBIX 3a7a4 U3
Pa3IMYHBIX OTpACIel 3HAHUN U
peanbHON KU3HU

[Tpumenenue apoOeil 1 NPOLIEHTOB
JUI PEILIEHUs IPUKIIAHBIX 3a7a4 U3
Pa3IMYHBIX OTpACICl 3HAHUN U
peanbHON KU3HU

JlercTBUTEIbHEIC YHUCIA.
PanmonaneHble 1 HppalOHAIIbHBIC

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JlaTa
H3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/746d5dce

Bbub6nuoreka [JOK
https://m.edso00.ru/be888093

bubmuoreka [JOK
https://m.edsoo.ru/4d7{95fe

bubmuoreka [JOK
https://m.edsoo.ru/44dd1046

bubmuoreka [JOK
https://m.edsoo.ru/d99d8c74

bu6mmoreka [IOK
https://m.edsoo.ru/2f36a36f




10

11

12

13

14

15

16

qucia

ApudmMernueckue orneparuu ¢
JCUCTBUTEILHBIMU YNCIIAMHU

[TpubnuxEHHBIE BEIYNCIICHUS,
IIpaBUjIa OKPYIJICHUS, IPUKUIKA U
OIIEHKA Pe3yJIbTaTa BhIUUCICHUN

ToxnecTBa ¥ TOXKIECTBEHHBIE
npeoOpa3oBaHus

VYpaBHeHHE, KOPEHb YPABHEHUS
HepaBeHcTBO, pelieHue HepaBEeHCTBA

Merto nHTEpBaNIOB

Pemenwe nensix u qpoOHO-
palMoOHAIBHBIX YPAaBHEHHUH U
HEPaBEHCTB

KonrponsHas pabora no Teme
"MHOXeCTBa pallMOHAJIbHBIX U
JeUCTBUTENLHBIX YHCETI.
ParonasnbHble ypaBHEHUS U
HEpaBEHCTB"

@OyHKIMA, CIOCOOBI 3aJaHUS
¢ynkuuu. BzaumHo o6paTHbie
byHKIIUN

I'paduk pynkmum. O6macts
OIpeJIeJIEHUs] © MHOYKECTBO 3HAUCHUI
¢bynkiuu. Hynn dysknmu.

bu6mmoreka [IOK
https://m.edsoo.ru/a97a12d9

Bbub6mmoreka [JOK
https://m.edsoo.ru/cb723fbd

bubmuoreka [JOK
https://m.edsoo.ru/3a23acl5

bu6nmmoreka [IOK
https://m.edsoo.ru/l lac68be
bubmuoreka [JOK
https://m.edsoo.ru/50bdf26d

bubmuoreka [JOK
https://m.edsoo.ru/775£5d99

bubmuoreka [JOK
https://m.edsoo.ru/6ec7al07

bubmuoreka [JOK
https://m.edsoo.ru/1914a389

bu6nmmoreka [IOK
https://m.edsoo.ru/226eeabf

bu6mmoreka [{OK
https://m.edsoo.ru/763e75ee




17

18

19

20

21

22

23

24

25

26

27

28

IIpomeKyTKHM 3HAKOIIOCTOSIHCTBA
YérHble 1 HeYETHBIE (PYHKITHH

Crenens ¢ IeIbIM ITOKa3aTeIeEM.
CrangaptHas ¢popma 3amucu
JIIECTBUTEIBLHOTO YHCIa
Hcnons3zoBanne mogxoasiieii hopmbl
3aIIMCHU JEHCTBUTEIBHBIX YHCET IS
pereHus MPaKTUYECKUX 3a/1a4 U
MPE/ICTaBICHUS JTAaHHBIX

CreneHHast yHKIHUS C HATYPaTbHBIM

U LIETIBLIM IToKa3aTesieM. E€ cBolicTBa U

rpaduk
Apudmerndeckuii KOpeHb
HaTypaJbHOW CTENEHU

Apudmerndeckuil KOpeHb
HaTypaJbHOH CTEeNeHU

CBoiicTBa apu(pMEeTHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

CaoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJIbHON CTENIECHU

CBoiicTBa apu(hMeTHUECKOr0o KOPHS
HaTypaJbHOH CTEeNeHU

JleiicTBUsI ¢ apuPMETHUECKUMHU
KOPHSIMU N—OM CTENEHU

JleicTBus ¢ apuMeTHIECKUMHU
KOPHSIMU N—OM CTENEHU

JleiicTBus ¢ apupMETHUESCKUMHU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff4564ad

bu6nmmoreka [IOK
https://m.edsoo.ru/66446d3e

bu6mmoreka [IOK
https://m.edsoo.ru/6eadc6f1

bub6muoreka [JOK
https://m.edsoo.ru/3f25a047

bubmuoreka [JOK
https://m.edsoo.ru/d82¢36d4

bu6mmoreka [IOK
https://m.edsoo.ru/fe7fc4db

Bbub6nuoreka [JOK
https://m.edsoo.ru/d0f0b260

bubmuoreka [JOK
https://m.edsoo.ru/c3389865

bu6nmmoreka [IOK
https://m.edsoo.ru/444c4b9c

bub6nmoreka [JOK
https://m.edsoo.ru/54b815¢c5

bubmuoreka [JOK
https://m.edsoo.ru/83105a0e

bubmuoreka [JOK




29

30

31

32

33

34

35

36

37

38

39

40

41

KOPHSIMU N—OM CTENEHU
JleiicTBus ¢ apuMeTHUCCKUMU
KOPHSIMU N—OM CTENEHU
JleicTBus ¢ apuMeTHIECKUMHU
KOPHSIMU N—OM CTENEHU
Peurenue nppaioHanbHbIX
YPaBHEHUI U HEPABEHCTB
Pemrenne nppanoHanbHbIX
YpaBHEHUI U HEPABEHCTB
Pemenue nppannoHaibHbIX
YpPaBHEHUI U HEPABEHCTB
Pewrenue nppaioHanbHbIX
YpaBHEHUN U HEPABEHCTB
Pemrenne nppanoHanbHbIX
YpaBHEHUI U HEPABEHCTB
CaoiicTBa 1 rpaduk KOpHS n-0if
CTETEHU

CaoiicTBa 1 rpaduk KOpHS n-oif
CTENIEHU

KonTponbhas padbota no teme
"ApudmeTndeckuii KOpeHb N—0it
crenenu. MppamnmonanbHbie
ypaBHEHHUS U HEpaBEHCTBA"
CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO
aprymeHra

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOIO
apryMeHra

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

https://m.edsoo.ru/2ablc7bc

bu6mmoreka [IOK
https://m.edsoo.ru/eacb053¢

bubmuoreka [JOK
https://m.edsoo.ru/8a5adas1

bu6nmmoreka [IOK
https://m.eds00.ru/69106ae7

bu6mmoreka [IOK
https://m.edsoo.ru/9362fea9

bubmuoreka [JOK
https://m.edsoo.ru/78d9b391

bu6nmmoreka [IOK
https://m.edsoo.ru/de7ca33e

bu6mmoreka [IOK
https://m.edsoo.ru/87e5e52d

bubmuoreka [JOK
https://m.edsoo.ru/ebOcc5e3

bu6nmmoreka [IOK
https://m.edsoo.ru/5f29b9b5

bu6mmoreka [IOK
https://m.edsoo.ru/f13af630

bubnuoreka [JOK
https://m.edsoo.ru/5f605ed0

bubmuoreka [JOK
https://m.edsoo.ru/ec9f4d78

bu6nmmoreka [IOK




42

43

44

45

46

47

48

49

50

51

52

53

54

YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
Tpuronomerpuieckasi OKpyKHOCTb,
OTpeJieIeHue TPUTOHOMETPHYECKIX
(GYHKIMIA 9UCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,
orpeJieieHue TPUTOHOMETPUYECKUX
(YHKIMIA 9HCIIOBOTO apryMEHTa
OCHOBHBIEC TPUTOHOMETPUYECKHE
bopMyIIbI

OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyITbl

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIbI

IIpeoGpa3oBanue
TPUTOHOMETPUYIECKUX BBIPAKCHUI
ITpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI
[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH
IIpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI
ITpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI

Pemenue TpuroHoMeTpruueCcKuX

https://m.edsoo.ru/b8f5d49a

bu6mmoreka [IOK
https://m.edsoo.ru/f1{f9220

Bbub6mmoreka [JOK
https://m.edsoo.ru/6df195a0

bubmuoreka [JOK
https://m.edsoo.ru/6b61c578

bu6nmmoreka [IOK
https://m.edsoo.ru/6ed2b3ba

Bbub6nuoreka [JOK
https://m.edsoo.ru/fcdd2a2e

bubmuoreka [JOK
https://m.edsoo.ru/b8a0ff2f

bu6nmmoreka [IOK
https://m.edsoo.ru/12d1413¢

bub6nmoreka [JOK
https://m.edsoo.ru/e248c5fc

bubmuoreka [JOK
https://m.edsoo.ru/09basb3d

bu6mmoreka [IOK
https://m.edsoo.ru/1f4655da

bubnuoreka [JOK
https://m.edsoo.ru/76¢€9958

bubmuoreka [JOK
https://m.edsoo.ru/8fa598b5

bu6nmmoreka [IOK




55

56

57

58

59

60

61

62

63

64

YpaBHEHUU

Pemenue TpuroHoMeTpruueCcKUX
YpaBHEHUI

PemreHne TpUroHOMETpUYECKUX
YpaBHEHUI

Peenne TpuroHoMeTpuuecKux
YpaBHEHUU

Pemenue TpuroHoMeTpruueCKUX
ypaBHEHUI

PemreHne TpUroHOMETpUYECKUX
YpaBHEHU

O060611eH1E 10 TeMaM "OCHOBHBIE
TPUTOHOMETpHUECKHE (POPMYIIBI.
Tpuronomerpuueckue ypaBHeHus"

KonTtponbnas paboTa mo teme
"®opMyJibl TPUTOHOMETPUH.
Tpuronomerpudeckue
ypaBHenus"/Bcepoccuiickas
npoBepoyHas paboTa

Hrorosas koHTpoabHAs paboTa /
Bcepoccuiickast npoBepouHasi paboTa

O0001enne, cucreMaTH3amus 3HaHUH
3a Kypc aireOpsl U Havya
MaTeMaTudeckoro ananamsa 10 kimacca

Apudmernueckas u reoMeTpudecKast
nporpeccuu. Mcnonb3oBanue
IIPOrPECCUH I PELIEHUS PEAITBHBIX
3aJa4 IPUKJIAJHOTO XapaKTepa

https://m.edsoo.ru/6baefel9

bu6mmoreka [IOK
https://m.edsoo.ru/alf8d141

bubmuoreka [JOK
https://m.edsoo.ru/65a0f2d0

bu6nmmoreka [IOK
https://m.edsoo.ru/0d8a770d

bu6mmoreka [IOK
https://m.edsoo.ru/cec28774

bubmuoreka [JOK
https://m.edsoo.ru/e6eec650

bu6nmmoreka [IOK
https://m.edsoo.ru/ae44acdc

bu6mmoreka [IOK
https://m.edsoo.ru/b46a8228

bu6mmoreka [IOK
https://m.edsoo.ru/188bbf6c

Bbu6mmoreka [JOK
https://m.edsoo.ru/33e6629¢

bubmuoreka [JOK
https://m.edsoo.ru/d3666918




65

66

67

68

beckoneuHo yOsIBaromast
reomeTpuyeckas nporpeccus. Cymma
0ecKoHeuHO yOBIBaOIIEH
reOMETPUYECKON MPOrPECCUu

@opMyiia CII0KHBIX IIPOLIEHTOB

dopmyiia CIOKHBIX IPOLIEHTOB

O0001enue, cucTeMaTH3alusa 3HaHUH
3a Kypc aireOpsl U Havya
MaTeMaThueckoro ananmsa 10 kiacca

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/1¢cbf72bl

bubmuoreka [JOK
https://m.edsoo.ru/538fc437

Bbub6nuoreka [JOK
https://m.edsoo.ru/c2627¢eca

bubmuoreka [JOK
https://m.edsoo.ru/49f1b827




11 KJTACC

Ne
n/n

10

11

Tema ypoka

Cremnenb ¢ paluoHAIbHBIM
nokasaresem

CBoiicTBa cTEIEHA

[IpeoOpazoBanue BEIpAXKEHUH,
COJICPIKAIIUX PAIMOHAIBHBIC CTEIICHU

[Ipeobpa3oBanue BbIpaKeHUH,
COJIEpKalINX PALlMOHAJIBHBIE CTEIIEHU
[IpeobpazoBaHme BhIpaKEHUH,
COJIEpKalINX PALIMOHAIIBHBIE CTENIEHU
ITokazarenbHblEe ypaBHEHUS U
HEPaBEHCTBA

ITokazarenbHble ypaBHEHUS U
HEPAaBEHCTBA

IToka3arenbHble ypaBHEHUS U
HEPABCHCTBA

ITokazarenbHblEe ypaBHEHUS U
HEPaBEHCTBA

ITokazarenbHble ypaBHEHUS U
HEPAaBEHCTBA

[TokazarenbHast pyHKIMSL, €€ CBOMCTBA
1 rpaduk

KoanyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

Bbu6mmoreka [JOK
https://m.eds00.ru/a52939b3

bub6nmoreka [JOK
https://m.edsoo.ru/ff601408

bubmuoreka [JOK
https://m.edsoo.ru/3d87e248

bu6mmoreka [IOK
https://m.edsoo.ru/343c6b64

bu6mmoreka [IOK
https://m.edsoo.ru/4064d354

bubmuoreka [JOK
https://m.edsoo.ru/be76320c

bu6mmoreka [IOK
https://m.edsoo.ru/3d408009

bu6mmoreka [IOK
https://m.edsoo.ru/bd5ff0ec

bubmuoreka [JOK
https://m.edsoo.ru/cebf10c6

bu6mmoreka [IOK
https://m.edsoo.ru/536de727

bub6muoreka [JOK
https://m.edso0.ru/85bc8132




12

13

14

15

16

17

18

19

20

21

22

23

24

Konrponsnas pabora o Teme
"CTeneHp ¢ pallOHAIbHBIM
nokaszarenem. [lokasarenbHas
¢byukuus. [TokazarenbHble ypaBHCHUS U
HepaBeHCTBA"

Jlorapudm uncna

JlecsiTUUHBIE U HATYypaJIbHbIE
Jorapu@msl

[Ipeobpa3oBanue BbIpaKEHUH,
COJIepKALIUX JIOTapU(MBI
[IpeobpazoBaHme BhIpaKEHUH,
coJiepKaIiux jJorapupmMbl
[IpeoOpazoBanHue BEIpAXKEHUH,
coJieprKalux Jorapudmbl
[Ipeobpa3oBanue BbIpaKeHUH,
COJIepKALIUX JIOTapU(MBI
Jlorapudmuueckue ypaBHEHUS U
HEPABCHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEPABCHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEepaBEHCTBA

Jlorapudpmuueckas pyHkuus, eé
CBOHCTBa U Tpaduk

Jlorapudmuueckast pyHkuus, e€

bubmuoreka [JOK
https://m.edsoo.ru/58e8e212

Bbu6mmoreka [JOK
https://m.edsoo.ru/3e3230d4

bubmuoreka [JOK
https://m.edsoo.ru/l1ea72162

bu6nmmoreka [IOK
https://m.edsoo.ru/da48154c¢

bu6mmoreka [IOK
https://m.edsoo.ru/4beff03b

bubmuoreka [JOK
https://m.edsoo.ru/fe189f2d

bu6mmoreka [IOK
https://m.edsoo.ru/fadb8aa5

Bbub6nuoreka [JOK
https://m.edsoo.ru/3034724e

bubmuoreka [JOK
https://m.edsoo.ru/712ac2d9

bu6nmmoreka [IOK
https://m.edsoo.ru/9e3{4bc9

bub6nmoreka [JOK
https://m.edsoo.ru/15bclctb

bubmuoreka [JOK
https://m.edsoo.ru/d68bbe9d

bubmuoreka [JOK




25

26

27

28

29

30

31

32

33

34

35

CBOHWCTBaA U TpaduK

Tpuronomerpuveckne GyHKIUU, HX
CBOICTBa U TpauKu

Tpuronomerpuieckue GyHKINUU, UX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue GyHKINH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuveckne QyHKIUU, HX
CBOICTBa U rpauKu

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

ITpumMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[Ipumepbl TPUTOHOMETPHUUECKHUX
HEPAaBEHCTB

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

KontponpsHas pabora mo Teme
"Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. T pUroHOMETpUYECKHE
GYHKITUU ¥ X

rpaduku. Tpuronomerpuaeckme
HepaBeHCTBA"

HenpepriBHble QyHKIIUN

Meto MHTEpPBAJIOB JJIsl PELICHUS
HEpPABEHCTB

https://m.edso0.ru/9d102051

bu6mmoreka [IOK
https://m.edsoo.ru/beeff646

bubmuoreka [JOK
https://m.edsoo.ru/d2e4601b

bu6nmmoreka [IOK
https://m.edsoo.ru/ba9da96d

bu6mmoreka [IOK
https://m.edsoo.ru/24ab3c53

bubmuoreka [JOK
https://m.edsoo.ru/5272b9al

bu6nmmoreka [IOK
https://m.edsoo.ru/0c837397

bu6mmoreka [IOK
https://m.edsoo.ru/e6e1901f

bubmuoreka [JOK
https://m.edsoo.ru/0f903c¢75

bubmuoreka [JOK
https://m.edsoo.ru/10130727

bub6nuoreka [JOK
https://m.edsoo.ru/403bfb0d

bubmuoreka [JOK
https://m.edsoo.ru/6db0b423




36

37

38

39

40

41

42

43

44

45

46

47

48

Meroa UHTEpBAJIOB AJIsl pELICHUS
HEPaBEHCTB

[TpousBonHas pyHKIUU

[TpousBonHas pyHKIUU

I'eomeTpuyeckuit U GU3NIECKUI CMBICI
MIPOU3BOJAHON

['eomerpruecknii u PU3NUECKHUI CMBICIT
MIPOU3BOJHOMN

[Tpou3BogHBIC SNIEMEHTAPHBIX (DYHKITHI

ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKLUH

[Tpou3BoHAst CyMMBI, IPOU3BEICHHS,
4acCTHOTO (yHKIIUHA

[Tpou3BoHAs CyMMBI, IPOU3BEICHHS,
9acTHOTO (DYyHKIIMH

[TpousBoaHas CyMMBI, IPOU3BEACHHUS,
4acTHOTO (DYyHKIUH

[IpumeneHnne npou3BOIHON K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
uccnea0oBaHuio PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBAaHMIO (PYHKITMIA Ha

bubmuoreka [JOK
https://m.edsoo.ru/0adbcelb

bu6nmmoreka [IOK
https://m.edsoo.ru/0731ad3d
bubmuoreka [JOK
https://m.edso0.ru/723dd608

bu6nmmoreka [IOK
https://m.edsoo.ru/6¢8d361f

bu6mmoreka [IOK
https://m.edsoo.ru/a413eca9

bu6mmoreka [IOK
https://m.edsoo.ru/c7550e5f
bu6mmoreka [IOK
https://m.edsoo.ru/14ab3cdb

bu6mmoreka [IOK
https://m.edsoo.ru/c12a0552

bub6muoreka [JOK
https://m.edsoo.ru/d5981201

bu6nmmoreka [IOK
https://m.edsoo.ru/1de34d4d

bu6mmoreka [IOK
https://m.edsoo.ru/17af2df9

Bbub6mmoreka [JOK
https://m.edsoo.ru/a8ca5ad4

bubmuoreka [JOK
https://m.edsoo.ru/0b411edd




49

50

51

52

53

54

55

56

57

MOHOTOHHOCTB U SKCTPEMYMBI

[Ipumenenne npou3BOJHON K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

Haxoxnenne HanOOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS (PYHKIIUU Ha
OTpe3Ke

Haxoxxnenue HanGombIero u
HaMMEHBIIIETO 3HAYCHUS (PYHKIUHU Ha
OTpe3Ke

Haxoxnenue HanOOoJIBIIETO U
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS (YHKIIUU HA
OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAXO0/ICHUS HaWTy4Ilero perieHus B
MPUKIAIHBIX 33/1ayax, JJIs
ompeJieJICHUs] CKOPOCTH TpoIlecca,
3aiaHHoro (popMyIIoii miH rpadukoM

Konrponsnas pabora o Teme

bu6mmoreka [IOK
https://m.edsoo.ru/caf9bd2{

bub6muoreka [JOK
https://m.edsoo.ru/fac78f05

bubmuoreka [JOK
https://m.edsoo.ru/fb6a8acf

bu6mmoreka [IOK
https://m.edsoo.ru/cffcb7e5

bu6mmoreka [IOK
https://m.edsoo0.ru/d9469916

bu6mmoreka [IOK
https://m.edsoo.ru/ad15000e

bubmuoreka [JOK
https://m.edsoo.ru/86adcbfd

bubmuoreka [JOK
https://m.edsoo.ru/13205d80

bubmmoreka [JOK



58

59

60

61

62

63

64

65

66

67

68

69

70

"[IpousBonHas. Ilpumenenue
IIPOU3BOJHON"

[TepBooOpasnas. Tabmauma
MEepPBOOOPA3HBIX

[TepBooOpasnas. Tabmuma
epBOOOPaA3HBIX

WHTerpai, reOMeTpUYECKUN U
¢bu3nvecKkuil CMBICI UHTETpasa

WNuTterpan, reomeTpuyeckuii u
(bu3nueckuil CMBICT HHTETpala

NHTerpai, reoMeTpuyeCcKuil 1
(bu3nvecKnii CMBICI UHTETpaa

Brrunciienue nnaTerpana mno gpopmyie
Herorona—Jleitbauna

Brrurcnenue wHTErpaa mo popmyie
Herorona—JleitOaunna

Brruucnenue unTerpana no gopmyie
Hrrorona—JleitOnura

Brrunciienue naTerpana mno gpopmyie
Herorona—Jleitbauna

Cucrempl TMHEWHBIX YPaBHEHUN

Cucrempl TMHEWHBIX ypaBHEHUN

Pemrenue npukiagHeix 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUU

Pemenue nmpukiaaHeix 3a1a4 ¢

https://m.edsoo.ru/f8e¢d5{99

bu6mmoreka [IOK
https://m.edsoo.ru/d777ed{8

bub6muoreka [JOK
https://m.edsoo.ru/30¢3697b

bubmuoreka [JOK
https://m.eds00.ru/391272c¢9
bu6mmoreka [IOK
https://m.edsoo.ru/d359fb5f

bub6muoreka [JOK
https://m.edsoo.ru/07eb464b

bu6mmoreka [IOK
https://m.edso0.ru/b9b225¢3
bu6mmoreka [IOK
https://m.edsoo.ru/b800deb4

Bbub6nuoreka [JOK
https://m.edsoo.ru/f5eed075

bu6nmmoreka [IOK
https://m.edsoo.ru/41da431a

bu6nmmoreka [IOK
https://m.edsoo.ru/b648235a

bubmuoreka [JOK
https://m.edsoo.ru/5ab83864

bu6nmmoreka [IOK
https://m.edsoo.ru/a4d65ee5

bu6mmoreka [IOK



71

72

73

74

75

76

77

78

IIOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

Cucremsl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALMOHANbHBIX,
MOKa3aTeIbHBIX, JOrapU(PMHUECKUX
YPaBHEHUI U HEPABEHCTB

CucTteMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHATIBHBIX, UPPALIUOHATIBHBIX,
NoKa3aTebHbIX, JIOrapu(pMUIecKux
ypaBHEHHI U HEPaBEHCTB

CucreMbl U COBOKYITHOCTH LEINbIX,
paloHaIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JorapupMuueckux
YpaBHEHMIA U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
paloHaIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JorapupMuueckux
YpaBHEHUI U HEPABEHCTB

Hcnonp3oBanue rpadukoB QyHKINH
ISl pELICHUs] YPaBHEHUH B CUCTEM

Hcnons3oBanue rpadukoB GyHKIIUI
IUISL PELICHUs] YPaBHEHUH U CUCTEM

[IpumeneHnne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTeil HayKu U
peanbHON KU3HU

KonrtponbHas pabora no Teme

https://m.edsoo.ru/aa5962¢l

bu6nmmoreka [IOK
https://m.edsoo.ru/48190472

bu6mmoreka [IOK
https://m.edsoo.ru/2dbd3859

bu6mmoreka [IOK
https://m.edsoo.ru/7ab8d17¢

bu6mmoreka [IOK
https://m.edsoo.ru/81cccfe9

Bbubnuoreka [JOK
https://m.eds00.ru/039949bf

bu6nmmoreka [IOK
https://m.edsoo.ru/a7d95179

bu6nmmoreka [IOK
https://m.edsoo.ru/ca878deb

bu6mmoreka [IOK
https://m.edsoo.ru/471¢735b




79

80

81

82

&3

84

85

86

87

88

89

90

91

"NHTerpan u ero npUMeHEHusl.
Cucremsl ypaBHeHUI"

HaTypam,HLIe " [EJbIC YKClia B 3aJadax
u3 peanLHoﬁ KHN3HU

HarypanbHble 1 1enbie ynucna B 3aga4ax
W3 peaIbHOM )KU3HHU

HarypanbHble 1 1esnble ynucna B 3agadax
W3 pEATbHOM KU3HU

HpI/I3HaKI/I ACIIMMOCTH LECJIBIX YUCCI
HpI/ISHaKI/I ACITNMOCTH LECIIBIX YHUCECIT

HpI/ISHaKI/I JACIINMOCTHU LECIIBIX YHUCECIT

[ToBTOpenue, 06001IeHNE,
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS
[ToBTOpenue, 06061IeHNE,
cUCTEMaTu3alus 3HaHUi. Y paBHEHUS
[ToBTOpenue, 06001IEHNE,
cUcTeMaTu3alys 3HaHU. Y paBHEHUS
[ToBTOpenue, 06001IeHNE,
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS
[ToBTOpeHue, 0600IEeH e,
cUCTEeMaTu3alus 3HaHUi. Y paBHEHUS
[ToBTOpeHme, 06001IEHNE,
cUcTeMaTu3alys 3HaHU. Y paBHEHUS
[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa

bu6mmoreka [IOK
https://m.edsoo.ru/3ceel327

bub6muoreka [JOK
https://m.edsoo.ru/a35al31d

bubmuoreka [JOK
https://m.edsoo.ru/ef10c4{9

bu6nmmoreka [IOK
https://m.edso0.ru/51696a67

bubmuoreka [JOK
https://m.edsoo.ru/fab81c0e
bubmuoreka [JOK
https://m.edsoo.ru/ef2c6e43

bubmuoreka [JOK
https://m.edsoo.ru/0312cf8¢

bu6nmmoreka [IOK
https://m.edsoo.ru/247d2fe7

Bbubnuoreka [JOK
https://m.edsoo.ru/e8b87729

bubmuoreka [JOK
https://m.edsoo.ru/1bf2{b98

bu6mmoreka [IOK
https://m.edsoo.ru/9c44c6ca

Bbubnuoreka [JOK
https://m.edsoo.ru/337aad59

bubmuoreka [JOK
https://m.edsoo.ru/a86014¢el




92

93

94

95

96

97

98

99

100

101

102

[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa

[ToBTOpeHue, 0600mIEeH e,
cucremMaTH3anus 3HaHuii. HepaBeHcTBa

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui. HepaBencrsa

[ToBTOpenue, 06001IeHNE,
cucreMaTrmni3anus 3HaHI/II>'I. CI/ICTGMBI
YpaBHEHUI

[ToBTOpenue, 06061IeHNE,
cuctemaTu3anus 3HaHui. CHCTEMBbI
YpaBHEHUU

[ToBTOpeHue, 0600mEH e,
cuctemaTusanus 3HaHuil. OyHKIN

[ToBTOpenue, 06001IeHNE,
cucreMaTru3anus 3HaHui. OyHKIUH

HToroBast KOHTpOJIbHASA paboTa

HToroBast KOHTpOJIbHAS paboTa

O0001menue, cucTeMaTH3aIusa 3HaHUH
3a Kypc anreOpbl U Havya
MaTeMaThdeckoro anammsa 10-11
KJIaCCOB

O0001menue, cucTeMaTH3alusa 3HaHUH
3a Kypc anreOpbl U Haya
MaTeMaThdeckoro anammsa 10-11
KJIACCOB

bubmuoreka [JOK
https://m.edsoo.ru/5c45a60a

bu6mmoreka [IOK
https://m.edsoo.ru/19304aba

bub6muoreka [JOK
https://m.edsoo.ru/c3d4b282

bubmuoreka [JOK
https://m.edsoo.ru/a20b8adc

bu6nmmoreka [IOK
https://m.edsoo.ru/a012476d

bu6mmoreka [IOK
https://m.edsoo.ru/d620c191

bubmuoreka [JOK
https://m.edsoo.ru/7017196f

bubmuoreka [JOK
https://m.edsoo.ru/513¢9889

Bbu6mmoreka [JOK
https://m.edsoo.ru/2276973

bub6nuoreka [JOK
https://m.edsoo.ru/3330f7ef

bubmuoreka [JOK
https://m.edsoo.ru/cead345e
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHusd

Yucna 1 BEIYUCIIEHUS

OnepupoBaTh NOHATUAMM: pPalMOHAIBHOE M JACMCTBUTEIBHOE YMCIIO,

OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOIICHTHI

BoimonusaTe  apudmMernueckue omepaludd € palMOHAIbHBIMU U

,Z[GI\/'ICTBI/ITGJILHI:IMI/I qucjiaMu

BoimonHATe  NpuUOMMKEHHBIE — BBIYMCICHMS, HCIONB3YysS  IpaBUiIa

OKpYTJICHUS, 1e]aTh MPUKUIKY U OIICHKY pe3yJIbTaTa BRIYUCICHUN

OnepupoBaTh MOHATUSMU: CTENIEHb C IIEJIBIM MOKa3aTeseM, CTaHJapTHas
¢dopma 3anucH IeHCTBUTENBHOIO YMCIIA, KOPEHb HAaTYpaJlbHOW CTENEHH;
MCTIOJIB30BATh TMOAXOSIIYIO (POPMY 3alTUCH JACHCTBUTEIBHBIX YHCET JUIS

peuieHUs MPAKTHUYCCKUX 3a1a4 U NPCACTABJIICHUA JAHHBIX

OnepupoBarh MOHATUAMH: CHUHYC, KOCHUHYC M TaHI€HC MPOU3BOJIBHOIO
yIjla; MCIOJIb30BaTh 3allMCh IMPOM3BOJIBHOTO YIVIa 4epe3 oOpaTHbIe
TPUTOHOMETpHUECKHe (PyHKIUU

VYpaBHEHUs 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
palMoHaNIbHOE, UPpALMOHATILHOE ypaBHEHUE, HEpaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

BoimonHsATe 1mpeoOpa3oBaHUs TPUTOHOMETPHUUECKHUX BBIPAXKCHUN H
peuaTs TPUrOHOMETPUIECKUE YPAaBHEHUS

BrinmonHsATe IpeoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPALIMOHATBHBIX
BI)Ipa)KCHI/Iﬁ n peuiaTb OCHOBHBLIC THUIIBI HLCJbIX, PpPalUOHAJILHBIX H
UppallMOHATIFHBIX YPaBHEHUI U HEPABCHCTB

HpI/IMeHHTL YpaBHCHUA W HCEPABCHCTBA I PCIICHHUA MATCMAaTUUYCCKHUX

3aJ1a4 U 3a]1a4 U3 pazIU4HbIX 00JacTel HayKu U peanbHON )KU3HU



2.5

3.1

3.2

33

3.4

3.5

4.1

4.2

4.3

4.4

5.1

52

53

11 KIIACC

MonenupoBaTh peanbHbIe CUTyallMM Ha SI3bIKE anreOpbl, COCTABISTH
BBIPQKEHUS, YPABHCHHS, HEPABEHCTBA 110 YCJIOBHIO 3aJ1a4M, UCCIICIOBATh
MMOCTPOCHHBIE MOJIENIU C HCIIOIb30BAHUEM arllapara aareopbl

OyHKIMU U Tpaduku

OnepupoBarh NOHATHAMHU: (YHKIHMSA, CHOCOOBI 3adaHus (YHKIIHH,
o0JacTh OMpeNeNeHUsT W MHOXECTBO 3HAueHUH (QyHKIUHU, Tpaduk
(dbyHKIHH, B3aUMHO oOpaTHbIC PYHKITUN

OnepupoBarh MOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYJIU
(GYHKIUY, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA

Hcnonk3oBath rpaduku GyHKIUN s pelICHUs] ypaBHEHUI

Ctpouts W uuTaTh TrpaQuUKu JHUHEHHOW (YHKUWH, KBaJpaTUIHOU
(GYHKIUY, CTETIEHHOW (DYHKIIMHU C TICNTBIM ITOKa3aTelieM

Hcnons3oBate rpaduku GyHKIUN A7 UCCIEIOBAaHUS TPOIECCOB H
3aBUCUMOCTEH TPHU PENICHUHW 3aJad U3 APYTUX yUeOHBIX MPEIMETOB H
peaIbHOM  JKM3HH, BBIpaXath (GopMyramMu 3aBUCHUMOCTH  MEXKIY
BEIMYNHAMHU

Hauana MaTeMaTH4YeCKOro aHaJIN3a

OnepupoBaTh MOHATHSAMH: IIOCJIEIOBATEILHOCTh, apudMeTHuecKas Hu
reoMeTpHrUYecKast IPOrpeccun

OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBIBaIOIIas TeOMETpUYECKas
mporpeccus, cymMmMa OECKOHEYHO YOBIBAIOIIEH TEeOMETPUUCCKOM
MIPOrpeccuu

3anaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH M MPOTPECCUid ISt
pElIeHUs peabHBIX 3a7a4 MPUKIAIHOTO XapaKTepa

MHoOkecTBa 1 JIOTHKA

OnepupoBath MOHATUSAMHI: MHOXECTBO, OTIEPAIIIH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT A OMHCAHUS
pETBHBIX TPOIECCOB W SBJICHHWHA, NPH PEIICHUU 3adad W3 JPYTuX
y4eOHBIX MPEAMETOB

OHepI/IpOBaTB IIOHATUAMMU: OIIPCACIICHUC, TEOpECMa, CIICACTBHC,

J0Ka3aTcJIbCTBO



Kox
MPOBEPSIEMOT0
pe3yJbTarTa

1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

2.6

3.1

3.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yaIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHero o01ero 06pa3oBaHus

Yucna ¥ BEIYUCICHUS

OHepI/IpOBaTL MNOHATHUAMU: HATYpPAJIbHOC, ILCJIIOC YHUCIIO, HCIIOJIb30BATbH
MMPU3HAKKW AOCIMMOCTU MCJIBIX YHUCCI, PA3JIOKCHUC YHUCIIa Ha IMPOCTHIC

MHOXUTCIIN AJId PCIICHUS 3a1aY
OHepI/IpOBaTI) IIOHATHUEM: CTCIICHD C pallMOHAJIbHBIM IMOKAa3aTCJIEM

OnepupoBaTb  MOHATUSAMHU:  Jorapudm  4ucna, JECATHYHBIE U

HaTypaJbHbIE JOrapupMbl
YpaBHEHUs U HEPABEHCTBA

[TpumeHsTh CBOMCTBA CTENEHM M MPeoOpa3oBaHMs BBIPAKEHUIH,
ONEpUPOBATh MOHATHSMH: IOKAa3aTEJIbHOE ypaBHEHHUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

BoimonHATe npeoOpa3oBaHusl BBIPAKEHHMH, COAEpIKALIUX JIOTapu(MBI;
OIIEpUPOBAThH MOHITUSIMMU: JIOTAPU(PMUUECKOE YPaBHEHNUE U HEPABEHCTBO;

peliaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUHN U HEPABCHCTB
Haxoautsb pemienus npocTelIux TpPUroHOMETPUIECKIX HEPABEHCTB

OnepupoBaTh TMOHSATHUSMHU: CHUCTEMAa JIMHEHHBIX YpaBHEHUA U €€
pelIeHue; UCIOoNIb30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUHN I pELICHUS

MMPAKTUYCCKUX 3aaa4d

HaxomuTe  pemieHus  NpPOCTEHMIIMX CUCTEM U COBOKYIHOCTEH

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

MopnenupoBaTh peajbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTABISTH
BBIPQXCHUS, YPAaBHECHUS, HEPABECHCTBA U CHCTEMBI 110 YCJIOBHIO 3a]1a4H,
UCCIIEIOBaTh TOCTPOEHHBIE MOJENM C HCIOJB30BaHHWEM armapara
anreopsl

@yHKIMU U TpaduKu

OnepupoBaTh MOHATHSIMH: TEpUOAWYECKAas (PYHKIUS, TPOMEKYTKH
MOHOTOHHOCTH (D)YHKIIUH, TOYKH JKCTpeMyMa (DYHKIHUH, HAHOOJbIIEE H
HaVIMEHbIIIee 3HAUCHHS (PYHKIUU HA MPOMEXKYTKE; UCTIOIH30BATh UX IS
HcCIeIoBaHus (PYHKITHH, 3aTaHHOM rpadruKom

OneprpoBaTh TOHATUAMH: TpadUKH MOKA3ATEIBLHOM, JTOTApU(PMUIESCKON U

TPUTOHOMETPUYECKUX (DYHKIMH; W300pakaTb HMX Ha KOOPIUHATHOMN



3.3

34

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IIJIOCKOCTH U UCIIOJIB30BATh JIA PCIICHUSA ypaBHeHI/Iﬁ 1 HCPABCHCTB

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH TpauKh JTUHEHHBIX
YPaBHEHUH M HCIIOJIB30BATh MX JUIS PEIIEHUS CHCTEMbI JIMHEHHBIX
ypaBHEHUU

Hcnonb3oBath rpaduku (GYHKUMH [ HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 JPYTUX YUeOHBIX AUCHIUTUINH

Hauvana MmaTemaTHueckoro aHajinsa

OnepupoBaTb HOHATUSAMH: HeNpepbiBHas (YHKIMS, MPOU3BOJHAS
(YHKIMM; HCIOJb30BaTh TEOMETPUYECKUN U  (PU3NYECKUI CMBICI
IPOM3BOIHOM JJIS pellIeHus 3a/1a4

HaxoauTe  mpou3BOAHBIE  3JIEMEHTapHBIX  (DYHKUUH,  BBIYMCIATH
IPOM3BOIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIIHIA

Hcnonp3oBaTh NPOM3BOMHYIO JUIS  MCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTATHI UCCIEAOBAHUS K
HOCTPOCHMIO I'pahuKOB

Hcnonp30BaTh NPOU3BOJHYIO ISl HAXOXKJIEHUS HAWIYULIETO PEUICHMs B
IPUKJIAHBIX, B TOM YHCJIE COLMATbHO-9KOHOMUYECKHUX, 3aauax
OnepupoBaTh MNOHATHAMHU: IE€pBOOOpa3HAas M MHTErpaj; IOHUMATh
reOMETPUYECKUH B (PU3NYECKHI CMBICIT HHTETpaja

Haxoaute mnepBooOpa3zHble 3JE€MEHTapHBIX (YHKUUH, BBIYMCIATH
uHTerpan mo gopmyne Herorona — JleiiOHnma

Pemats npuknaanele 3a7aud, B TOM YHCIE COLUATbHO-IKOHOMUYECKOTO

nu (1)I/ISI/I‘ICCKOI"O XapaKkTepa, CPpEACTBAMH MATEMATUYICCKOT'O aHAJIN3a



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Uucna v BBIYUCTICHUS

Panmonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOW, TPOIICHTHI,
OCCKOHEYHBIC  TMepUoAMYEecCKHe  Ipodu.  ApudmeTudeckue  omeparuu ¢
paIoHaIbHBIMU YHCIIAMU, MPeoOpa30BaHMs YUCIOBBIX BhIpakeHUi. [IpumeHeHMe
IpoOeil ¥ MPOIEHTOB ISl PELIeHUs MPUKIATHBIX 3a]ad M3 Pa3jIMYHBIX OTpaciei
3HAHUM U PEaJIbHOM KU3HU

JenictBurenbHble  uyucaa.  PanuoHanpHble M UPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckue ornepanud ¢ JICUCTBUTEIbHBIMH 4uciaamMu. [IpuOmmxEHHBIC
BBIYHMCIICHHUS, IPABUIIa OKPYTIEHUs, TPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM
Crenenb c menbiM mokaszareneMm. CrtanmapTHas ¢opma 3amucu JeHCTBUTEIHHOTO
yucia. Mcnonp3oBanue noaxonsmeid (Gopmbl 3amucu JeHCTBUTENBHBIX YUCET IS
pelIeHusl NTPaKTUYECKHX 3a/1a4 U IPEICTaBICHUsI TaHHbBIX

ApudmeTnuecknii KOpeHb HaTypaidbHOU cTeneHu. JleficTBUs ¢ apupMETHUECKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU

CuHyc, KOCHMHYC M TAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHUCIIOBOTO apryMeHTa

VYpaBHEHUS U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbIE TPEOOPA30BaAHUS

[TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAYKECHHIA. OcHOBHBIE
TpUTOHOMETpHYECKHE (HOPMYITBI

VYpaBHeHue, KopeHb ypaBHEeHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meroa
WHTEPBAJIOB

Pemenue nenbix u ApoOHO-pAIMOHAIBHBIX YPABHEHHU U HEPABEHCTB

Pelenre nppanoOHAIBHBIX YPAaBHEHUN U HEPAaBEHCTB

PeleHne TpUroHOMETPUYECKUX YPAaBHEHUN

[IpuMeHeHre ypaBHEHH 1 HEPABEHCTB K PEUICHUIO MaTEMaTUUYECKUX 3a/1a4 U 3a7ad

W3 pa3INYHbIX 00J1acTel HAYKH U PEATbHOU KU3HHU



3 OyHKIMH U TpaduKu
11 OyHKUsA, cnocoObl 3amanus ¢GyHKuuu. ['padux ¢yHkinuu. B3aumHO oOpaTHBIC
. byHKIUN
19 OO6nactb ompeneneHUs M MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QysKum.
' [TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUU
13 Crenennas (yHKOHS C HaTypaJbHBIM W IIEJbIM TOKa3aTeneMm. EE cBoiicTBa u
. rpaduk. CBoiicTBa U rpadMK KOpPHS 7-0i CTENCHH
34 TpuronomeTpuyeckas OKpPY>KHOCTb, OIMpPEIEICHHEe TPUTOHOMETPUUECKHUX (PYyHKIMHA
‘ YKCJIOBOTO apryMeHTa
4 Havana maTemaruueckoro aHanusa
41 INocnegoBaTenbHOCTH, CIOCOOBI 3amaHUsA II0CIEeNOBaTEIbHOCTEH. MOHOTOHHEIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTrnueckas U TeoMmeTpuyeckas mporpeccud. beckoHeyHO yObIBaromias
4o reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIEH TI'€OMETPHUYECKOM
' nporpeccun. PopMysa CIOXKHBIX HPOLUEHTOB. Vcmonap30BaHME NPOrpeccUM Uit
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JTOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamM. Jluarpammbel Oiulepa — DBenna.
5.1 IIpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO arapara Uil OIMCAaHUS pPEATbHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CI€ACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUS
1 Yucna v BIYKACICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE
1.2 Crenens ¢ palMOHaIbHBIM NOKa3areneM. CBOMCTBa CTEIEHU
1.3 Jlorapudwm yucna. JlecaTndHbie U HATypadbHbIE JOTapru(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXEHUH, COIEPIKAIINX JTOTAPUPMBbI
55 [IpeoGpa3oBanue BbIpaKE€HUI, COAEPKALUX CTENEHHU C PallMOHATbHBIM

IIOKa3aTcJICM



23
24
2.5

2.6

2.7

2.8

3.1

3.2
33
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[TprMepsl TPUTOHOMETPUUECKHX HEPABEHCTB
[ToxazarenbHbIE YpaBHEHUS 1 HEPABEHCTBA
Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA

CucteMbl JUMHEWHBIX ypaBHEHWH. PellleHHMe NPUKIAIHBIX 3a7ad C [OMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHU
CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM U HECPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3a/layq

W 3a71a4 U3 pa3IMyYHbIX 00JacTel HAyKH U pealbHOM JKHU3HU
OyHKIWH U TpaduKh
Oynkuus. llepuomnueckue ¢yHkmu. [IpoMEXyTKH MOHOTOHHOCTH (DYHKIIUH.

MakcumMymbl ¥ MUHUMYMbl (pyHkuuud. HauGomnbliee u HauMeHblee 3Ha4YCHHE

(GYHKIHN Ha TPOMEKYTKE

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

[NTokazaTenbHas 1 Jorapupmudeckas GyHKIUH, KX CBOMCTBA U TpaduKu
Hcnonp3oBanue rpagkoB pyHKIMN IS pELICHUs ypPAaBHEHUH U IMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKUMH A8 MCCIENOBaHMSA  MPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IMpPHU PEIIEHUU 33Jad M3 JPYrHMX Y4eOHBIX

MPEIMETOB U PealIbHOM KU3HU

Hauana maTematuyeckoro aHamusa

HenpepriBable GyHKIMN. MeTo1 MHTEPBAIOB JIJIsl pELICHHs] HEPABEHCTB
[TpousBoanas ¢pyukuuu. ['eomeTpuuecknii 1 PU3NIECKHUN CMBICT TIPOU3BOTHON

[IpousBoanbie >neMeHTapHBIX (QyHKIUH. DOpMYIBI HaXOXICHHUS TPOU3BOIHOMN
CYMMBI, IPOU3BEAECHUS U YaCTHOTO (DYyHKIIMH

[IpumeHeHHe TPOU3BOAHOM K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H
IKCTpeMyMbl. HaxoxjaeHne HauOOoJbIIero M HAaMMEHBIIETO 3HA4YeHUs (QyHKIMH Ha
OTpe3Ke

[IpuMeHeHne TPOU3BONHOM I HAXOKIECHUS HAWITYyYIlIero pelIeHNs B IPUKIIAAHbBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH Tpoliecca, 3aJaHHOro (GopMysIod WU
rpagukomM

[TepBooOpasnas. Tabauia nepBooOpa3HbIX

WuTerpan, ero reomeTpudeckuii U GuU3NYECKuii CMBICII. BBIYucienre naTerpaia mo

dopmynie Hetorona — JleiiOHuIa



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBI CPEJJHETI'O OBIIETI'O OBPA3OBAHMUAA

Kon
NpoBepPsieMoOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbI CPeIHEro 0011ero
oOpa3oBaHus

Bnagenne merogamu A0Ka3aTeNbCTB, aIrOPUTMaMU pELICHHS 3ajady;
yMeHHe (OopMyIHpoBaTH M ONEpPUPOBATH MOHATHUSMHU: OIpEIesieHuE,
aKcuoma, TEOpEMa, CJIEACTBHE, CBOMCTBO, IPHU3HAK, [10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYIMPOBKU; MPUMEHSTH UX; YMEHUE (HOpMYyIUPOBAThH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, HCIOJb30BaTh METOJ MAaT€MAaTHYECKOW WHIYKIHH;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHMS MpU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYH)  IPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
ONEpUpPOBATh MOHATUSAMU: MHOXECTBO, IMOAMHOXECTBO, ONEpalMM Haj
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart AJis OMCAaHMsI peabHbIX MPOLIECCOB U SBJIEHUI U IIPU PELICHNUN
3aJa4, B TOM 4YHCIE U3 JAPYTUX YYEOHBIX TMPEAMETOB; YyMEHHE
OTepupoOBaTh MOHATHIMH: Tpad, CBA3HBIN Tpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Trpadbl pa3IUIHBIMU

CHOCO63.MI/I; HCIIOJIB30BAaTh l"pa(bbl IIpU pCUHICHUH 3a1a4

YMeHHe onepupoBaTh MOHATUAMH: HATypaJIbHOE YMCIIO, LEI0E YHCIIO,
CTEIIEHb C LENBIM IT0Ka3aTeJIeM, KOPEHb HAaTYpPaJbHOM CTEIEHU, CTEIICHb
C  pAalMOHAIBHBIM  IIOKa3aTelleM, CTENEHb C  JICHCTBUTCIBHBIM
nokaszaTteneM, JorapudM UWClIa, CHHYC, KOCHHYC U  TaHTEHC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypPaJbHBIX,  LEIbIX,
palMOHAIBbHBIX, JEHUCTBUTEIBHBIX YHUCENI, YMEHUE MHCIOIb30BaTh
IPU3HAKU JI€IMMOCTH, HAaUMEHBIIUNA OOIIMI AETUTENb M HauMEHbIIEe
oO1iee KpaTHoOe, adropuT™ EBKiIMIA MPpH pelIeHUH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMM  CUUCJICHHUS;  yMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH U NpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETIeHSMU M JiorapudMamu, MpeoOpa3oBaHUs IPOOHO-PAIIMOHAIBHBIX

BBIpa)KeHI/Ifl; YMCHHUC OICPpHUPOBATH MOHATHUAMU: IMOCIICAOBATCIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHe4yHO yOBIBarOImass TEOMETPUYECKas IPOTPECCHs; yMEHHUE
3aJ]aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U aPTYMEHT KOMIUIEKCHOTO
yruciaa, (¢GopmMa 3amMcH  KOMIUIEKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass U  anreOpavyeckas); yMeTb HPOU3BOJIUTH
apupMeTHYECKUe ICHCTBUS C KOMIUICKCHBIMH YHCIIAaMH; MPHUBOIHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBaTh
HNOHATUAMM: Marpuma 2x2 u  3X3, OIpeaenuTeNb  MaTpHULbI,

reOMETPUUYECKUN CMBICT OIpeeTUTeNs

YMeHne onepupoBaTh MHOHATHSAMH: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTeJbHbIe, CTENECHHBIC, JOrapu(MHUUYECKUE, TPUTOHOMETPUYECKHE
YpaBHEHHsT U HEpPAaBEHCTBA, HUX CHCTEMBI, YMEHHE OIEpUPOBATh
MOHATUSAMH: TOXJIECTBO, TOXJAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YyPABHEHUHM W HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHE pellaThb YypaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IOMOIUBI) PA3NIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl C TMapaMeTpPOM; IPUMEHSTh
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PEIICHUS MAaTEeMaTUYECKHUX

3a7a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JacTel HAYKU U peaslbHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKUUSA, YETHOCTh (DYHKLUH,
NEPUOIMIHOCTh (PYHKIIUHM, OrpaHHYEHHOCTh (YHKIHWH, MOHOTOHHOCTH
¢GyHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJIblllee U HaMMEHbIIee 3HaYeHUs
(GYHKIMK Ha IPOMEKYTKE, HETIpEephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GbyHKUMH, TepBas ¥ BTOpas MPOU3BOJHAS (YHKINHU, T€OMETPUUYECKHH U
¢u3nyecKuil CMBICI TPOU3BOAHOM, IEpPBOOOpa3Has, ONpeAcHEHHBIN
MHTErpaji; yMEHHME HaXOIUTh ACUMOTOTHI rpaduka (YHKLUUHU; YMEHHUE
BBIUUCIATh NPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOIO H
KOMIO3ULIUN (YHKLINH, HAXOJUTh YpaBHEHUE KacaTelbHOH K rpaduky
(GYHKIMY; YMEHHME HAXOIWUTh IPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIM;
YMEHHE HCHOJb30BaTh MPOU3BOAHYIO MJIsi HCCIEAOBaHUS (YHKIHUH,
HAXOJIWTh HAWOOJbIIME W HAWMEHBIIWE 3HAYCHUS (YHKIHA; CTPOUTH
rpadMKd MHOTOYIEHOB C HCIOJBb30BAHMEM alnapaTa MaTeMaTHYeCKOro
aHaJln3a; TMPUMEHATh TPOU3BOJHYIO JJIsi HAXOXKJIEHUS HAWIy4dllero

peumiceHuss B HNPHUKIIAAHBIX, B TOM YHCJIC COHHUAIIbHO-DKOHOMHWYCCKUX U



bu3nYeCKUX 3a7a4ax; HaXOJUTh TUIOMIAIU U 00BbEMBI (DUTYP C TOMOIIBIO
WHTErpajia; IPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJCIUPOBAHUS C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue omnepupoBaTh MOHATHSAMHU: Tpaduk (yHKOHH, OOpaTHas
GyHKUMSA, KOMIO3UIMS (YHKUWH, JTUHEHHas (yHKIHs, KBaJIpaTU4Has
byHKIMS, panyoHaabHas byHKIMS, CTereHHast byHKIHS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHE
GyHKIMHM, TOKa3aTenbHass | Jorapudmudeckas (yHKIHH, YMEHHE
CTpOUTh TpaduKu H3YyYEHHBIX (YHKIMHA, BBIIOJIHATH MPEOOpazOBaHUS
rpadukoB QyHKIINUNA, UCTIOIB30BATh Tpa(UKH JIJIsT U3YyUEHHUS TPOIECCOB U
3aBUCUMOCTEH, TpU peIleHUH 3ajad U3 JAPYTUX YYEOHBIX MPEIMETOB H
3aJla4 U3 peasibHOM KU3HU; BbIpaxarh (HopMyIamMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH; UCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKUUH U1
pellleHrs] ypaBHEHUH, HEPABEHCTB U 33Jau C MapaMeTpaMu; n300paxarhb
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXECTBA pCELICHUM ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ladyll Pa3HbIX TUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM W YaCTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HaJIOTH, 33J1a4¥ U3 00JIaCTU YIPaBJICHUS TUYHBIMU U CEMEHHBIMU
(dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI IO YCJOBMIO 3aJaud, HCCIEOBATH IOJIYYEHHOE pELICHUE U
OIICHMBATh MPABIONOAOOHOCTh PE3YJNbTATOB; yYMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMM Ha $3bIKE MATEMATHUKH; COCTABJISATH BBIPAXKCHHUS,
ypaBHEHHS, HEPaBEHCTBA W HMX CHCTEMBl 10 YCJOBHUIO 3a/ayH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJb30BaHHWEM aIrmapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYESHHBIH pe3ybTar

YMeHue onepupoBaTh MOHATUSAMU: cpe/iHee apu(MeTHiecKoe, MeiuaHa,
HanOoJpIllee ¥  HAWMEHbIIEe 3HAYCHHWs, pa3Max, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO Habopa, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HWH(POPMAIHMIO, TPEACTABICHHYI0 B Taliwmax, Ha
JqyarpaMMax, rpagukax, OTpaxarollyro CBONCTBA peajbHbIX MPOLECCOB U
SIBIICHHIA; TIPEICTABIIATH HHPOPMAIIHIO C TIOMOIIBIO TAOJHII M IUarpam;
UCClieIoBaTh CTAaTHMCTUYECKHUE JaHHbIE, B TOM YHUCIIE C NPHUMEHEHUEM
rpa@UyecKux METOJOB U  DJEKTPOHHBIX CPEIACTB; TIpapUuecKu
UCClIeIoBaTh COBMECTHbIE HAOMIOACHUS C TOMOULIbIO JUarpamm

paccenBaHysl U IMHEWHON PErpeccuu
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YMeHHE OnepupoBaTh MOHATHAMU: CIyYaWHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIy4ailHOrO COOBITHS; YMEHHE BBIYHCIISATH
BEPOSITHOCTh C MCIIOJIB30BaHHEM TIpaUUYeCKUX METO/A0B; HPUMEHSThH
(GOpMyIIbl CIIO)KEHHUS M YMHOXKEHHUS BEpOSITHOCTEH, (opMyJy MOIHON
BEPOSATHOCTH, popmyiry bepHyim, komOuHATOpHBIE (akThl U (HOPMYJIBL;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; yMEHHE ONEpUpPOBATH
NOHATUAMM: Cly4yailHash BEJIWYMHA, PpAaCIpENEICHUE BEPOSTHOCTEM,
MaTeMaTHYECKOE OXKUIAHUE, IJUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CllydailHOW BeJIMYUHBI, (QYHKIMM paclpeieleHuss U IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTEJIbHOIO M HOPMAIBHOIO PpAaCIpEleICHUM;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPaCHpPENCIICHUN Ui
peleHus 3agad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCel,
METOZBl BBIOOPOYHBIX MCCIIEJOBAHUH; yMEHHE IPHUBOIAUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIEPUPOBATH MOHATHUAMHU: COYETAHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHoBOK; OuHOM HploToHA; ymeHue
HNPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKACHUs Ul PEeLICHUs 3a1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH NOTYyUEHHBINH Pe3yJIbTaT

YMeHHne onepupoBaTh MNOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIria, IUIOCKUH yTrod,
JBYIPAHHBIA yIoOJ, TPEXTPAHHBIA YIrOJI, CKPEIIWBAIOUIUECS IpSMBIE,
MapajuyieIbHOCTh M MEPHEHAUKYJISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrou
MEXIYy MNPAMBIMH, YTOJd MEXAY MPSMON M IUIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JI0 TUIOCKOCTU, PACCTOSTHUE MEXKITY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE HUCIIOIb30BATh MPH
pelIeHnr 3a1a4 U3y4eHHbIE (PAKThl U TEOPEMBI IUIAHUMETPUU; YMECHHE
OLICHUBATh  pPa3Mepbl OOBEKTOB OKPYXKAIOLIErO0  MHpa; CTPOUTH
MaTeMaTUYECKUE MOJIEIN C IOMOIIbI0 TE€OMETPUYECKUX TMOHIATHH WU

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHne omnepupoBaTh MOHATHUAME: IUIomIanb GUTypbl, 00BEM (uTYpHI,
MHOTOTPaHHHK, TPaBHJIBHBI MHOTOTPAHHHK, CEUYCHHE MHOTOIDaHHUKA,
Ky0, MapajuienenuIies, Npu3Ma, NMUpaMuaa, (Qurypa W TOBEPXHOCTD
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, Mmiomaas chepsl, IUIOMaIb
MOBEPXHOCTH THPAMHIBI, TPU3MBL, KOHyCa, LWIMHApA, 00BEM KyOa,

NpAMOYT'OJIBHOTO IIapaJuIClCliieia, MnupaMuabl, IMIPU3MbI, LHUIXHApPA,
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12

13

KOHYycCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHyca M LIWIMHIPA,
MapaJuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHWE 1Iapa, IJIOCKOCT,
Kacaromascs cdeppl, LUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHe
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpAILICHUS, UX CEUEHUS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE NMPUMEHSATH CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITEILHO
(bopMyIMpOBAThH OINpENEICHUS U3y4aeMbIX (UTyp, BBIABUIaTh TMIIOTE3bI
O CBOHCTBaxX M NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
onpoBepraTb HUX; YMEHHME MPOBOAMUTH Kiaccuukauuoo @uryp mno
pa3NUYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

TIOCTPOCHHS

YMeHHue OmnepupoBaTh TOHSATHSIMH: JBW)KEHHE B IPOCTPAHCTBE,
napajuIeNbHbI MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00Ms, TOMOOHBIE (UTYPBI, YMEHHE
pacrmo3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYypEe; HMCIOIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpU PEIICHUH 3a7]a4;, HAaXOJUTh TeOMETPUYECKUE BEIMYUHBI (JIJIMHA,
yroj, IUIomaab, O0BEM) MpU PEMICHUH 3aad W3 JPYTUX YICOHBIX
MPEIMETOB M U3 PEaTbHOMN KM3HU; YMEHUE BBIUUCISITH TE€OMETPUICCKIE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATb TMOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHBbIE (POPMYIBI M METOMABI, B TOM YHCIE: IUIOIMAIb
MOBEPXHOCTH MHUPAMHIBI, TIPU3MBI, KOHYCA, IIWIMHAPA, IUIOMAAb chepsbr;
00BEM Ky0a, TPSMOYTOJBHOTO MapauleenuIieia, MTHPaMUIbI, TPU3MEI,
IUTHHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

noZ00HBIX (uryp

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA KOOPIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKQJIIPHOE TIPOU3BEJICHNUE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXKIY
BEKTOpPAMH;, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUIS. pelIeHUs] TEeOMETPUYECKHX 3aJad M 3a/Jad JPyrux y4eOHBIX
peIMETOB

YMmenue BbIOMpaTh TOOXOMSAIIMA METOA MJisg peHIeHHus 3a7auu;
MOHUMAHWE 3HAYUMOCTH MAaTeMaTHKU B U3YYCHUU TPUPOJHBIX U
OOILIECTBEHHBIX  MPOIECCOB M  SBJICHMI; YMEHHE paclO3HABaTh

IMMPOSABJICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHHC IIPHBOJUTH



IIPUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUHMCKOM W  MHUPOBOM

MaTE€MaTHYECKOW HayKH



INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE
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IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Yucna ¥ BEIUUCIIEHUSA
Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE

PamnnonansHble  yHcCia. OOBIKHOBEHHBIE U ACCATUYHBIC ,I[pO6I/I, IMMPOLCHTHI,

OeCKOHEUYHBIE IEPUOANUECKHE JPOOH

Apudmerndecknii KOpeHb HATYpaJbHON cTeneHd. J[eHcTBHA ¢ apupMeTHIeCKHMU

KOPHSIMHU HaTypaJIbHOW CTETIEHU

CreneHb C 1enbiM nokazaresieMm. CTeneHp ¢ pallMoOHAIbHBIM MoKa3aresneM. CBoiicTBa

CTCIICHU

CuHyC, KOCHMHYC U TAaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,

apKTaHT'€HC YHCIIOBOIO apryMeHTa
Jlorapudm yucna. [lecaTHaHbIe U HATypaJIbHBIE JOTapUPMBbI

JleiicTBuTenbHble  uYnciaa. ApU(METHYCCKUE OIepalui C  JICHCTBUTEIHHBIMU
yucinaMu. [IpubnnxEHHbIe BRIYUCIICHUS, PAaBUiIa OKPYTJICHUS, MPUKUIKA U OI[CHKA

pe3yJyibTaTa BBIYMCICHUN

[Ipeobpa3zoBanue BeIpaKeHUN

KommiekcHbie uncna

YpaBHEHUs U HEPABEHCTBA

Lenble u 1poOHO-paIiOHANIbHBIE YPaBHEHUS
HppauroHanbHble ypaBHEHHS

TpuronomeTpuueckue ypaBHEHHs

[TokazarenbHbIE U TOTapHUPMUUECKHE YPABHEHUS
[enbie 1 IpoOHO-pallMOHAIBHBIE HEPABEHCTBA
NppanroHanbHble HEPABEHCTBA

[TokazarenbHble U IorapupMUUIECKIE HEPABEHCTBA
TpuronomeTpuyeckrue HepaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHMS1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu

Matpuna cuctemMsl TMHEWHBIX ypaBHEHUN. OnpeenTenb MaTpHULIbl



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHKIMYN 1 TpadUKu
Oynkuus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHkuuu. B3aumHo oOpaTHBIS
¢yukuuu. YétHble 1 HeuéTHBIe QyHKIMU. [leprognueckue GpyHKINHI

Obnactp ompeneneHUs W MHOXKECTBO 3HaueHU Qynkumu. Hymn ¢yskmmm.
[IpoMexXyTKM  3HAKONMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
MakcumyMbl ¥ MHHUMYMBI (yHKIMH. HawmbGonbliee ¥ HauMeHbIIee 3HAYCHHE

(GYHKIIUN Ha TPOMEXKYTKE

CrenenHas (yHKUUS C HaTypaJbHbIM M LEJbIM IOKa3areneM. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauK KOpHS /-0l CTENIEHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINH, UX CBOICTBA U TpaduKH

Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkmumil. CBoiicTBa  (QyHKIHH,

HETIPEPBIBHBIX HA OTPE3KE

ITocnemoBaTeILHOCTH, CIIOCOOBI 3a0aHUA IOCIEN0BATENLHOCTEH
ApudmeTrndeckast u reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
Hauana maTemMaTnueckoro aHaiamza

[TpousBoanas ¢pynkiuu. [Ipon3BoaHbIEC AMEeMEHTAPHBIX (PYHKIMIHA

HpI/IMCHeHI/Ie HpOI/I3BOI[HOI7I K HCCICAOBAaHHIO (I)YHKHI/II}'I Ha MOHOTOHHOCTbP H
9KCTPEMYMBI. HaXO)KI[eHI/Ie HauOOJILIIEr0 ¥ HAMMEHBIIECTO 3HAUYCHMUS q)YHKIII/II/I Ha

OTpe3Ke
[TepBooOpaznas. MuaTerpan

MHoxecTBa U JIOTHKa

MHOXecTBO, ornepaluy HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
Jloruka

BeposiTHOCTE 1 cTaTUCTHKA

OnucarenbHas CTaTUCTHUKA

BeposTHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha IIIOCKOCTH

[IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE

MHoOrorpaHHuKu

Tena u MOBEpXHOCTH BpalCHUS



7.5 Koopaunnatsl u BEKTOpPBI



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






