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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa M Hayala MaTEeMaTUYECKOTO aHaIn3a» SBIISAETCS
OJIHUM M3 HamOoJiee 3HAYMMBIX B MpOrpaMMme CpeaHero oOIero oopa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0ECHEeYMBAET MHCTPYMEHTAJbHYIO 0a3zy s
M3YYEHHUsS] BCEX €CTECTBEHHO-HAaYyYHbBIX KYpPCOB, a C JPYroil CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBILUICHHE OOy4YaromMXCcsd Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATHKHU, OOIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTU U APYTUX
qucuuIUiiH. B pamkax naHHoro ydeOHOro Kypca OOydaroliuecs OBJIaJeBaloT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMYIUpYyET CBOU
JOCTUKEHUSI B MaTeMaTH4ecKon popme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMAaTHYECKOTO aHalM3a 3aKiIa/ibIBacT
OCHOBY [IJIl YCHEIIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKH, XUMHUH, OHOJIOTHH,
MMOHUMAaHHSI OCHOBHBIX TE€HJICHIINI Pa3BUTUS YKOHOMUKHU U OOILIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCA B COBPEMEHHBIX LU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJNb30BaTh UX I JajibHEMIIero ooOpa3oBaHUs U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiazeHHe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTMMHM KOHCTPYKLMSIMU aJreOpbl M MaTeMaTHYECKOro aHaju3a pa3BUBAET
YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKJICHHUS C NOMOLIBIO MHAYKLIUU U PacCyXIaTh JEAYKTHUBHO, UCIIOJIb30BaTh
00001lIeHNEe W KOHKPETH3alHl0, a0CTparupoBaHUE M aHAJOru, (HopmMupyer
KpEaTUBHOE U KPUTUUECKOE MBIILLIICHHE.

B xone m3ydyeHus ydueOHOro kypca «AnredOpa ¥ Hayajlla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJIY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAJAHBIX 3a/aad,
CaMOCTOSITEJILHOTO TIOCTPOEHUS] MaTEMaTUYECKUX MOJEJEH peajbHBbIX CUTYyalui,
UHTEpNpETalud  TOJYYEHHBIX  PEIIeHWH, 3HaKOMATCA C  [pUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAayKe M HCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbIll Kypc 00JIaJaeT 3HAYUTENbHBIM BOCHHUTATEIBbHBIM MOTEHIHAIOM,
KOTOpBIM peanu3yercs Kak uepe3 Y4eOHbId Marepual, CIOoCOOCTBYIOLIUI
(GOpMUPOBAaHUIO HAYYHOTO MHUPOBO33PEHUSA, TaK U uepe3 crnenudpuky ydeOHOU
NEATEeNIbHOCTH, TpeOyromeld MNpoJOKUTEILHON  KOHIIGHTPAIlMM  BHUMAaHUSA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3yJibTar.

B ocHoBe MeTonuku oOydeHHs anredpe M HadajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTENbHOCTHBIN NPUHLIUIT O0yUYEHUS.

B crpykTtype yueOHOro Kkypca «AnreOpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHbI CIEAYIOUIUE COAEpKATEIbHO-METOANYEeCKUEe TuHuu: «Yucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUS U HepaBeHCTBay», «Hauana
MaTeMaTU4ecKoro aHainuza», «MHoXecTBa U Joruka». Bce OCHOBHbIE



COJIepPKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCS Ha TMPOTSHKEHWH JBYX JIET
o0y4yeHUsT Ha YpPOBHE CpeJHEero oOIlero 0oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSIS
JpyT Ipyra U MOCTENEHHO HACHIAsCh HOBBHIMU TeMaMU W pasaenamu. JlaHHBIN
y4eOHBIN Kypc SBISETCS WMHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe
collepKaHNEe HECKOJIbKMX MAaTEeMaTWYeCKUX JUCIUIUINH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEMAaTHYCCKUI aHaIW3, TEOPUS MHOXECTB, MaTeMaTHYeCKas
goruka u apyrue. Ilo Mepe Toro kak oOydaromiuecs OBJIaJE€BAaIOT BCcE Ooiiee
IITUPOKUM MAaTEMAaTHUYECKHM amiapaToM, Y HUX MOCIeI0BaTeIbHO (hopMupyercs u
COBEPIIEHCTBYETCS yMEHHE CTPOWTh MaTEeMaTHYECKYI0 MOJEIb peabHOM
CUTYaIllH, PUMEHATH 3HAHUS, MTOJYICHHBIC MPU W3YUCHUHU y4eOHOTO Kypca, s
PEIICHHS] CaMOCTOSITEIHPHO CHOPMYITUPOBAHHOW MaTEMaTHICCKON 3a7a4r, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConeprxaTepHO-METOANYECKass JIMHUS «UHuCna W BBIYUCICHHS» 3aBepIIacT
(dbopMHEpOBaHUE HABBHIKOB MCTIOIB30BAHMS JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOIr0 0011ero oopazosanusi. Ha ypoBHe cpeaHero oOIero
oOpa3zoBaHus 0co00€ BHUMaHUE  yJaensieTcss  (OPMUPOBAHHMIO  HABBIKOB
PaIMOHAIILHBIX BBIYMCIICHUNA, BKIIOYAONINX B CE0S MCIIOJIB30BAHUE PA3IMYHBIX
dbopM 3amucu YuCIa, YMEHUE JejaTh NPUKHUAKY, BBIMOIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATH YWCJIOBBIC BBIPAXKEHUS, pabOTaTh C MAaTeMAaTHUYCCKUMHU
KOHCTAHTAMHU. 3HAKOMBIE OOYyYaIOIMMCS MHOXECTBA HATypalIbHBIX, IEIBIX,
palMOHAIBHBIX W JACHCTBUTCNIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMITJIEKCHBIX ~4YWCel. B  KaXaoM H3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHBIC €My CHenupUUYecKre 3aJadyd W Olepaluu: JCeJICHHE HaIeo,
ONIEpUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IIEJBIX 4YHCEI, OCOOBIE CBOWMCTBA
pPaIMOHAIILHBIX M UPPALMOHATBHBIX YUCEN, apuPMETHICCKUEC OIepaIlii, a TakKe
W3BJICUCHUE KOPHS HATypPajJbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONB3YEMBbIX YHCET W
3HAKOMCTBY C BO3MOYXHOCTSIMH WX NMPUMEHEHUS JJIS PEIICHUS Pa3IUYHBIX 3a/1ad
dbopMupyeTCcsS TpeIcTaBlIeHue O SAMHCTBE MAaTEeMaTUKH KaK HayKH M €€ pOJIH B
MOCTPOCHUU MOJIETICH peanbHOTO MHUpPA, HIUPOKO HCIONB3YIOTCS 00O0OIIeHHE U
KOHKPETH3AIIHSI.

Jluanst «YpaBHEHHS W HEPABEHCTBA» peaTN3yeTCs Ha TPOTSHKEHUU BCETO
o0OydyeHUsT Ha YpPOBHE CpEIHEro OoOIIero o0pa3oBaHMs, MOCKOIBKY B KaXXIOM
pasnene IIporpaMMbl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTate OOydYaroIHMecs] OBJIAJACBAIOT Pa3IMYHBIMH  METOJAMH  PCIICHUS
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHCHHM, HEPABEHCTB H CHUCTEM, a TakkKe 3ajad,
comepkammx mapaMeTpbl. lloydeHHBIE YMEHHS IIHUPOKO WCIOIB3YIOTCS TPHU
UCCIIeTOBaHNH (DYHKIIMA C TTOMOIIBI0 MPOW3BOAHON, TIPH PEIICHUH MPUKIIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJEHUE HauOOJIbIIMX U HAUMEHBIIUX 3HAUCHUN (yHKIUU.
JlanHasi conepxkaTelibHasl JIMHUS BKIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUM
BBINIOJIHATh  pacu€Tbl 1O  QopMynaMm, MpeoOpa3oBaHUsl  PaLMOHAIBHBIX,
UPpPALMOHANIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKXKe BBIPAXKEHUH,
collepKallluX CTeNeHH W Jiorapudmsl. brarogaps u3yyeHUro aiaredpandeckoro
Marepuajia  MPOUCXOIUT  JaJIbHEWIee  Pa3BUTUE  AITOPUTMHUYECKOrO0 U
a0CTPAaKTHOI'O MBIILIEHUsT OOydaromuxcs, (OPMHUPYIOTCS HABBIKUA JAETYKTHBHBIX
paccykiaeHud, paboTbl C  CHMBOJBHBIMM  (QopMaMu,  NIpPEICTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCHMOCTEH B BHJIE PABEHCTB U HEPAaBEHCTB. AnreoOpa
npeaygaraetT 3(PQEeKTUBHbIE HMHCTPYMEHTBHI JUJISl pEIICHHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpbHo-MeToANYECKass JUHUA «DyHKIUM U TpaduKu» TECHO
NeperieTaeTcs ¢ JAPYrMMH JIMHUAMHM Y4e€OHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 3aJ]a€T MOCJIEI0BAaTENbHOCTh U3YUeHHUs] MaTepuaia. V3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLUMN, UX CBOMCTB
U rpauKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3a1ad U3 APYruX y4eOHbIX
MPEIMETOB U PEATIbHON XU3HU TECHO CBSA3aHO KaK C MaT€MaTUYECKUM aHaJIU30M,
TaKk M C pelIeHWEeM ypaBHEHUW WU HepaBeHCTB. [Ipu »TOM OoOsblIOE BHUMaHUE
yaenserca (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (OPMyJaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEIUYMHAMH, MCCIEIOBaTh MOJyYEHHbIE (YHKUUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJSIOIIMX BBIpAXXKaTh 3aBUCHMOCTH MEXKIY BEJIMYMHAMU B
paznu4HON (opMe: aHATUTHYECKOM, rpaduueckoid u ciaoBecHo. Ero usyuenue
CIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIILIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTUH.

CopnepxarenbHast nuHus «Hauyana mMareMaTnyeckoro aHajins3ay» MO3BOJISIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTHYeCKHX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYaroIIMMCs, TaK KAaK y HHUX MOSBISAETCS BO3MOKHOCTb CTPOUTH
rpauKy  CIOXKHBIX (YHKIMM, OMpeAessiTh HUX HAuOOJbIIMEe W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMIAAU (QUIyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU M
YCKOpeHMsI TmpoleccoB. JlaHHas conaep)kaTeiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYECKUX MOJENed peabHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HaWjydlllee peuieHue B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIBHO-2KOHOMHYECKHX, 3aJladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (HOPMaNbHO-IOTUYECKOTO U
KPEaTUBHOI'O MBIIUICHHS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MaTHKU B HayKe, TEXHUKEe M HcKyccTBe. OOydarouiuecss y3HaKT O



BBITAIONINXCS PE3yNbTaTaX, TMOJYYEHHBIX B XOJE€ pa3BUTUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTebHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKAa» BKIIOYACT B
ceOs DJIEMEHTBl TCOPUU MHOXKECTB M MATEMaTHYECKOW JIOTHKHU. TeopeTHKO-
MHO>KECTBCHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOJIBHOW MaTeMaTHKN
W TpeayiaraloT Hauboyiee YHUBEPCAIbHBIN S3bIK, OOBEIMHSIONINI BCE pa3lieibl
MaTeMaTUKH H e¢ TPUIOKEHUN, OHM CBSI3BIBAIOT pPa3HBIE MaTEMATHYCCKUE
TUCIUIUIMHBI M WX TPWIOKEHUS B eauHoe Ienoe. [loaTomy BakHO JaTh
BO3MOXKHOCTh OOydYaromeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBINH SI3bIK
COBPEMEHHOW MAaTeMaTWKH M UCIOJB30BaTh €T0 JJIs BBIPAXKEHUS CBOUX MBICIICH.
JlpyruM  BakKHBIM TPU3HAKOM MaTeMaTUKA KaK HAyKW CICAyeT TNpHU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIIEJOBAHUE OIpPEACIEHHBIM
IpaBWIaM  TMOCTPOEHUS  JOKa3aTelbCTB.  3HAKOMCTBO C  3JEMEHTaMu
MaTE€MaTUYeCKON JIOTUKH CIOCOOCTBYET PA3BUTHIO JIOTMUYECKOTO MBILIJICHUS
oOy4aromuxcs, N03BOJISIET UM CTPOUTh CBOU PACCYKJIE€HHUS HA OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajlla MaTeMaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHHUIO HABBIKOB IMOCTPOCHUS MOJEIEH pealibHbIX
CUTYyalluid, HCCIEAOBAHMS 3TUX MOJENEH C MOMOIIBI0 ammapara airedpsl u
MaTE€MaTUYeCKOTO aHajdu3a, WHTEPHPETALUU MOJYyYEHHBIX pe3yiabTaToB. Takue
3aJ]aHus BIUIETEHBI B K&XK/BIM U3 pa3/ie]IOB MPOTrPaMMBbI, TTOCKOIBKY BECh MaTepHall
y4eOHOro Kypca MIMPOKO MCHOJIB3YeTCs JJId peuleHusl MpUKIaaHbIX 3anad. llpu
pPEIIEHUH  pEabHbIX  MPAaKTHYECKUX  3aJad  oOydyarouluecss  pa3BUBAIOT
HaOJIOAATeIbHOCTh, YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, a0cTparupoBaThCH,
UCIONB30BaTh  aHAJIOTHI0, 0000maTh W KOHKPETU3UPOBATH  MpoOJieMy.
JlesTenbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PEMICHHUS TMPUKIATHBIX 3a1ad
OpraHu3yeTcsl B IPOLECcCe U3YyUYEHHUsl BCeX TeM yueOHOro Kypca «Anredpa v Havasia
MaTEeMaTUYeCKOTO aHAIU3a».

Ha wu3yueHune yueOHOro Kkypca «Anredpa M Hayaja MaTeMaTHYECKOTO
aHanu3a» orBoautTcs 272 vaca: B 10 xmacce — 136 gacoB (4 yaca B Heaeno), B 11
kiacce — 136 JacoB (4 Jaca B HEJIEIIO).



COIAEPXAHUE OBYUEHUA
10 KVIACC

Yucaa 1 BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHbIE W JACCATUYHBIE IPOOU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue Jpodu. [IpumeHeHue apoOed U MPOIEHTOB s
peLIEHUs IPUKIIAJIHBIX 3a1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HMU.

JlencTtBuTenbHbIE 4WCHA. PanuoHanbHBIE W UPpAMOHAJBHBIC YHCIA.
Apudmernyeckue  omnepanuud ¢ JIEUCTBUTENbHBIMM  4yucIaMu.  Mojylib
JEUCTBUTENILHOTO YuCia U €ro cBoiicTBa. I[IpubnuxEHHbIE BBIUKUCIICHHUS, MTPABUIIA
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3ybTaTa BEIYMCICHUN.

Crenenp C 1uenbiM mnokaszateneM. buHom Hproortona. Hcenonmb3oBanue
noaxoAsuend GopMbl 3aMUCH JEUCTBUTEIBHBIX YUCEN JJIsl PEUICHUSI MPAKTUYECKUX
3a71a4 U IPEACTABIICHUS JAaHHbIX.

Apudmetnyeckuii KOpeHb HaTYpaIbHOM CTENEHH U €T0 CBOMCTBA.

CreneHb C panMoOHAJIBHBIM IIOKAa3aTeIeM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIILHBIM [IOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecssTuuHble U HaTypalibHbIC
norapu@mel.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAHI'€HC YHCIOBOI'0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXAECTBEHHbIE TMpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUsA. PaBHOCWIIbHBIE ypaBHEHHUS U YpaBHEHUsA-CIEACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEUICHUS LEIbIX U APOOHO-PAIMOHANIBHBIX YPABHEHUN U
HEPABEHCTB. MHOro4jeHsl OT OJHOW NEPEMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIEH ¢ ocrtarkoM. Teopema be3y. MHorowiensl ¢  LEIbIMHU
kod(ppunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BhIPAXKEHUHN, COICPIKAIIUX CTENIEHU U KOPHH.

HNppanuonansHbie YpPaBHEHUS. OcHOBHBIE METObI pelIeHns
MPPALMOHAIIBHBIX YPABHECHUMU.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHUA MOKAa3aTEIbHBIX

YpPaBHEHUHU.

[IpeoGpa3zoBaHue BBIPAXKEHH, COAEPIKALIUX JOTAPUPMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METOIbI pelIeHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKHUE dhopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHne TPUroHOMETPUUECKUX YPABHEHU .



Pemienne cucTteM NMHENHBIX ypaBHEHHWU. Marpuia CUCTEMBbI JIMHEHHBIX
ypaBHeHUW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKHA CMBICI U
CBOWCTBA, BBIUHCIICHUE €r0 3HAYCHUS, MPUMEHEHHUE OINPEACIUTENS ISl PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelieHne NpUKIAAHBIX 3a4ad C IOMOIIBIO
CUCTEMBl JIMHEMHBIX YypaBHEHUU. lccienoBaHue TDIOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

IlocTpoeHne MareMaTHYECKUMX MOJENEN PEaJbHOM CHTYallMH C ITOMOUIBIO
YpaBHEHUN U HEPaBEeHCTB. [IpuMeHeHHE ypaBHEHMN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3lInyHbIX 00JIacTel HayKu M pealbHOU
KU3HU.

DYyHKUNH U TPaPUKHU

@yHKIMA, crnocoObl 3agaHus (QyHKUMU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢ynkumit. 'padux dyHknuu. DnemeHTapHble OpeoOpa3oBaHUs
rpaduKoB G yHKIIUH.

OO0mactb ompeneneHuss 1 MHOKECTBO 3HaueHuWd (yHkumu. Hymu QyHkmum.
[TpomexyTku 3HaKonocTosiHcTBa. UETHbIE M Heu€THBIe QyHKIMU. [lepuonnueckue
¢bynkiuu. IlpoMexxyTku MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MHUHUMYMBbI
¢bynkiuu. Hanbosnblliee 1 HauMeHblllee 3HaueHUs GPYHKIIMU Ha TPOMEXKYTKE.

Jlunelinasi, xkBaapaTuuHass U JPOOHO-IMHEWHAss (YHKIUU. ODJeMEHTapHOe
UCCJIEI0BAHNUE U TOCTPOEHUE UX IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U LIEJBIM MoKa3areseMm. E€ cBolicTBa u
rpaduk. CBoiictTBa U rpaduk KOpHS N-Ol CTENEHU Kak (PYHKIUU OOpaTHOMU
CTEIIEHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[lokazarenbHast U JorapupmMuueckas (yHKIMH, UX CBOMCTBA W TpaduUKH.
Hcnonw3oBanue rpadukoB GyHKIUHN 111 peIICHUS] ypaBHEHU.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIUI YUCIOBOTO apryMeHTa.

QOyHKIMOHAJIBHBIE 3aBUCMMOCTH B pPEANBHBIX MPOLECCAX U SBICHUSAX.
I'paduku peaibHBIX 3aBUCUMOCTEM.

HavaJsia MaTeMaTH4YeCKOI0 aHAJIHM3A

[locnenoBaTenbHOCTH, CHNOCOOBI 3ajlaHus IOcCienoBareabHOCTE. Mertoa
MaTEMaTHYECKOU VHIYKIHWH. MOHOTOHHBIE u OTpaHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOpHUS BO3HMKHOBEHUS MAaTEMAaTUYECKOIO0 AHAIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudpmernueckas 1 TeoMeTpruuecKasi mporpeccu. beckoneuHo yoObIBaronias
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCKOn
nporpeccuu. JIMHEWHbIA U SKCITIOHEHUHMAIbHBIN pocT. Hucno €. @opmyia CI10KHbBIX
poLEeHTOB. Mcnonb30BaHWE NPOTPECCHH UL PELIEHUS peajbHbIX 3aj1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBuble (yHKIIMU U uxX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB QyHkuuii. CBoicTBa (PYHKIMM HENpephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEIlICHHs] HEpaBeHCTB. l[IpuMeHeHUe CBOWCTB HEMPEPHIBHBIX
(byHKIUI 4181 pelieHus 3a1au.

[lepBas u BTOpasi mpou3BoiHbIe GyHKIMHU. OnpeneneHue, TeOMETPUIECKUN U
(bu3MYECKHil CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeabHOU K rpaduky GyHKIUU.

[IpousBomHbie  sneMeHTapHbIX  QyHKumil.  [Ipou3BogHas ~ CymMBlI,
MIPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU (PYHKIIHMA.

MHoxkecTBa U JIOTHKA

MHoOXecTBO, omepalud HaJ MHOXECTBAMH U HUX CBOMCTBa. Jlmarpammbl
Oiniepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
OMHUCAHUs PEaTbHBIX MPOIECCOB W SIBICHUM, MpPU PEIICHUU 3ajlad U3 JPYTrux
y4eOHBIX IPEMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEACTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIE YPaBHEHUS.

11 KVIACC

Yucsia 1 BIYUCICHUSA

Harypanbnbie u ueneslie yncina. [I[pumMeHeHnEe MPU3HAKOB JEIMMOCTH LEIBIX
yucesl, HauOonbIuidi oOmuii aenutens (mamee — HOJ[) u Hammenblee ooOiee
kpatHoe (nanee — HOK), octaTtkoB no moaymto, anroputma EBkiauaa st penieHus
3a7a4 B LIEJIBIX YUCTIAX.

KommniekcHbie uucna. AnreOpamyeckass W TpUTOHOMeTpUueckass (OpMbI
3alUCU KOMIUIEKCHOTO 4uclia. ApupMeTHUecKue Ornepandu ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelieHrs PU3NIEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs] 1 HEPABEHCTBA

Cuctema ¥ COBOKYIIHOCTh YPaBHEHHW W HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpaBHEHHM €  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PerieHre TpuroHoMeTpuIeCKnX HEPABEHCTB.

OCHOBHBIE METOJbl  pEIICHHUs] TMOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CHCTEM M COBOKYIHOCTEW pPalOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TApaMeTPaMHu.



[Ipumenenue  ypaBHEHHMI, CHUCTEM U  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTU4YeCKUX 3ajlad M 3a7a4 W3 Pa3JIMUHbIX 00JIacTed HayKu M peajbHOU
KU3HU, HTHTEPIPETAIMS MTOJTYUYCHHBIX PE3yIbTaTOB.

DYyHKUUM U TPaPuKu

I'paduk komnozunuu ¢GyHkui. ['eoMmerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKy.

I'paduueckrie MeTonwpl pelieHUs: ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHUS 3a/1a4 C apaMeTpaMH.

Ucnonw3oBanue rpadukoB QYHKUUN I HCCIEIOBAHHUS MPOIECCOB MU
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPHU PEHICHUU 3aJad U3 APYrUX Y4EOHBIX
MPEAMETOB U PEATIBHOU KU3HU.

Hauana MaTeMaTuecKoro aHajamn3a

[IpumeHeHue MPOU3BOHON K UCCIIEIOBAHUIO (PYHKIIMK HA MOHOTOHHOCTbH U
skcTpemyMmbl.  Haxoxkaenue  HauOonblIero M HAUMEHBIIETO  3HAYCHUM
HENpephIBHON (DYHKIIMU HA OTPE3KE.

[IpumeneHue NPOUZBOAHON [JII HAXOXKJACHUS HAWJIYUIlEero pelIeHUs B
MPUKIAIHBIX 3a/ladax, JUIsl ONpeAesICHUs] CKOPOCTH M YCKOpPEHHMs Ipoilecca,
3a1aHHOTO (hOpMYJION MU rpadUKOM.

ITepBooOpa3Has, OCHOBHOE€ CBOWMCTBO IMepBO0Opa3HbIX. IlepBooOpa3HbIE
aneMeHTapHbIX QyHKuui. [IpaBuna Haxox1eHUs TEpBOOOPA3HBIX.

HNuTrerpann. I'eomeTpuueckuu CMBICII WHTErpaIa. Brruucinenue
onpenenéHHoro uHTerpana no ¢popmyne Hetorona-JleliOuuiia.

[IpumeneHnue uHTErpana g HAaXOXKACHUS IUIOMIaAeH IUIOCKUX (GUTyp U
00BbEMOB T€OMETPUUYECKUX TEJl.

[Ipumepsr pemienuit nuddepeHInaIbHBIX YpaBHEHUU. Martematuueckoe
MOJICTUPOBAHUE PpEAIbHBIX TMPOIECCOB ¢ TOMOIbl0  aAuddepeHImanbHbIX
YpaBHEHUHU.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHET'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKON MO3ULIMU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  pOCCUHCKOro  oOllecTBa,  MPEICTABICHUE O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3TUUYHBIX CTPYKTYp, SIBICHUH,
MpoLEeAYp TPaKIaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aHMOJICMCTBOBATh C COLUAJIBHBIMU WHCTUTYTAMHU B COOTBETCTBUH C MX
(GYHKIUSMHA 1 HA3HAYCHHUEM;

2) IaTPUMOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAHCKOM HACHTUYHOCTH, YBAXKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaT€MaTUKH, HEHHOCTHOE OTHOUICHHE K
JTOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMAaTUYE€CKOM IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B APYrMX HayKaX, TEXHOJIOTHsX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE NTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoiaa, c(hOpMUPOBAHHOCTD
HPAaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO IMOBEIACHHS, CBSA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM [JOCTW)KCHUM HAYKA W JIEATEIBHOCTBIO YUYE€HOTO, OCO3HAHHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETHYECKOE OTHOUICHHE K MHUPY, BKIIOYasg 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajlau, PElIeHUH, pacCykAeHUM, BOCIPUUMYUBOCTD
K MAaT€MaTUYECKUM aCIIeKTaM Pa3JIWYHbIX BUJOB UCKYCCTBa;

5) pu3nyecKoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MaTEMaTUYECKUWE 3HAHUS B
HHTEpecax 3J0pOBOro U 0€30MacHOro o0pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0pOBbIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, PeryisipHas (pu3nUecKas akKTUBHOCTH), (PU3NUYECKOE COBEPILICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN JIESITEIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYIOIIOOUs, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHAIBHOM  JESTEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA MPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTUYE€CKON HAMPABICHHOCTH;

7) 3K0JI0TrH4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TIOHUMAHUE BIUSHUSA
COITMAJIBHO-3KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOMU
CpeJbl, 0OCO3HAHUE TJI00AIBHOTO XapaKTepa AKOJOTHYECKUX MPOoOaeM, OpUSHTAIIHS
Ha MPUMEHEHHWE MAaTEeMAaTHYCCKUX 3HAHWW [JIS peIIeHUS 3a7ad B 00JacTH
OKpY’Karolel cpenpl, MMIAHUPOBAHHE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTU4YeCKOM HayKuh Kak cdepbl 4eIoBEUECKOW MAesTeIbHOCTH, 3TamnoB €&
pPa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTUSL [MBUIM3ALMK, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTUYECKOM KYJIbTypOW Kak CpEJCTBOM TIO3HAHUS MUPA,
FOTOBHOCTh OCYIIECTBISAITh MPOCKTHYIO M HCCIEIOBATENbCKYIO AESTEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbIE JeiicTBUSA

Bba3oBble 1oruyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKK MAaTEeMaTUUYECKUX
OOBbEKTOB, TMOHSTUM, OTHOIICHHH MEXAYy MOHATUSIMHU, (HOPMYIHPOBATH
onpeJieNieHHs] MOHSITUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIUH,
OCHOBaHUS JIJIs 0000ILEHHS U CPaBHEHHUSI, KpUTEPUHU IIPOBOJIMMOTO aHAIU3A;

BOCIIpUHUMATh,  (OPMYJIUpPOBATH U  NPEOOpPa30OBLIBATH  CYXKICHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHbIE;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUHUS
B (¢akTax, JaHHBIX, HAOIIONACHUSX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJIEHUS] 3aKOHOMEPHOCTEU U MPOTUBOPEUUM;

JienaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHJYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENILHO JI0KA3aTelIbCTBA MATEMAaTUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apTryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IBI;

BBIOMpaTh CcHoco0 pelleHus ydyeOHOW 3ajlaud (CpaBHUBATh HECKOJBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOMAIMM C  y4€ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble uccienoBareibcKue AeCTBUSA:

MCIIOIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMS,
dbopmynupoBath  BOOPOCHl,  (UKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpolJemy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOEe, (hOpMUPOBATH TUIIOTE3Yy, APTYMEHTHUPOBATH
CBOIO MMO3UIMI0, MHEHUE;

MIPOBOJINTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIN HYKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BbEeKTaMHU, SIBICHUSIMU, MPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO pPE3yiabTaTaM
MPOBEAEHHOTO  HAOJIOJIEHMs, KCCJIEJOBaHUS, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BbIJBUTAThH
MIPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmueii:

BBISIBIIITh AeUIMTHI MHPOpPMAILINK, TAaHHBIX, HEOOXOAUMBIX IJIi OTBETAa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPHPETHUPOBATH HHPOPMAIMIO PA3IUUYHBIX BHUJIOB U
dhopM npeacTaBICHUS;

CTPYKTYypUpPOBaTh WH(OpMaIHIO, MPEACTABIATh €€ B pa3lUyHbIX ¢dopmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATD HaJIEKHOCTh uHpopMaru o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHUSA

Oo0wmenue:

BOCIIPMHUMATh U (POPMYJIMPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBUSMH U
HelasiMU  OOLIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IHCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS II0 XOAY PEILICHUs 3ahayu,
KOMMEHTHUPOBATH II0JIYYEHHBIN PE3YJIbTaT;

B X0Jie OOCYXXJI€HHs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOiemMbl, pelaeMod 3aJauyd, BbBICKA3bIBATh WJEH, HALIEJIEHHbIE Ha IIOMCK
pELIEeHUs, COINOCTABIATh CBOU CYXKACHUA C CYXKICHUSIMU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pas3jiMuMe U CXOJCTBO MO3ULMUN, B KOPPEKTHOM (opme
(bopMynUpOBaTh pa3HOIJIACHs, CBOU BO3PAKEHUS;

[IPEACTABIATh PE3yJIbTaThl PELICHUS 3aJa4yu, DKCIIEPUMEHTA, UCCIIEIOBaHUs,
IIPOEKTA, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3ajaad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOpHUH.

PerHﬂTHBHbIe YHUBEPCAJIBbHLIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusauus:

COCTaBJIATh IJIaH, AITOPUTM PEIICHUs 3a/1a4l, BHIOMpaATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ yUETOM HOBOUM MHGOPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

BIIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pedieKCHMM  Kak  OCO3HAHUS
COBEPIIAEMBbIX JECUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysbTrara pelieHHs
MaTE€MaTHYE€CKOM 3a]1a4H;

MpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYThH IIPU PEIICHUU 3a7auH,
BHOCUTHh KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUIM, OOBSCHIATH TPUUUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKEHUSI pe3yJbTaToB AESATEIbHOCTH, HAXOAUThH OLIUOKY,
JIaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U WHAUBUIAYATbHOM
paboThl MNpU peHieHWH Y4YeOHBIX 3ajay, NPUHUMATH IeJib COBMECTHOM
JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPAaOOThI, pacmpenesnsiTh
BUJIbI PabOT, JOroBapuBaThCs, OOCYX JaTh NPOLIECC U pe3yldbTar padoThl,
00001aTh MHECHHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» M HHBIC), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPAWHHUPOBATh CBOW JACWUCTBUS C JPYTMMH YJE€HAMU KOMAaH[bl, OIICHUBATH
KauyecTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHHKAMU B3aUMOJECHUCTBUA.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuyenus B 10 kjacce 0OydYarOmIMICA MOJYYUT CIEAYIOIIHE
MpeAMETHBIE PE3YIbTaThl MO OTJENbHBIM TeMaM pabouell MporpaMmbl Y4eOHOTO
Kypca «Anre0pa U Hauajga MaTeMaTUYECKOr0 aHAIN3a:

Yucsa 1 BBIYMCJICHUSA:

CBOOOJIHO OINEpPUPOBATH MOHITUSAMH: PAlMOHATIBLHOE YHUCIO0, OECKOHEUHas
nepuoAndecKass JApoOb, MPOLEHThl, HPPALUOHATBHOE YHUCJIO, MHOXKECTBa
paLMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOJYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM U TPOLEHTHI JJIsI PEUICHUs] MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEM 3HAHUN U PEATBHOM KU3HU,

MPUMEHSTh MPUOTNKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTIICHUS], IPUKUAKY U
OLICHKY p€3y/IbTaTa BEIYUCIICHUM;



CBOOOJIHO ONEpPUPOBATH TOHSATHUEM: CTENEHb C ILEJIbIM TOKa3aTelieM,
MCIIOIb30BaTh MOAXOSINYI0 (HOPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JJISI PEIICHUs
MPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAIIMOHAIBHBIM MOKA3aTeNEM;

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMHU: JiorapudmM Uucla, JECSITUYHbIE WU
HaTypaJIbHbIC JIOTapU(PMBI;

CBOOOJIHO OMEPUPOBATH MOHITUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHIEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMHU: APKCHUHYC, APKKOCUHYC U apPKTAHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHATUAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA;

MPUMEHSTh pa3IMYHbIE METOAbl PEIICHUS palUuOHAIBHBIX U JAPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB,;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: MHOTOWIEH OT OJIHOM MepEeMEHHOM,
MHOTOYJIEH C UEeIbIMU KO3 PUIMEeHTaMU, KOPHM MHOTOWIEHA, MPUMEHSIThH
J€JICHHE MHOTOYJIEHa HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISL pELLICHUS 3aa4;

CBOOOJIHO ONEpPUPOBATh TMOHSATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUI,
MAaTpHla, ONPEAEIUTENIb MATpUlbl 2 X 2 WU €ro TEOMETPUUYECKUU CMBICI,
WCIOJIb30BATh CBOWMCTBA ONpPEAECHUTENs 2 X 2 Jyisi BBIYMCICHUS €r0 3HAYEHUs,
MPUMEHATh ONPEACIUTENIA ISl PEUICHUST CUCTEMbl JIMHEHWHBIX YPaBHEHU,
MO/JIEJIMPOBATH PEATIbHBIE CUTyallMH C TOMOIIBIO CUCTEMBI JTUHEUHBIX YPAaBHEHHUI,
HCCIIEIOBATh IMOCTPOCHHBIE MOJIEIM C TOMONIBI0 MATpPUIl M ONPEIACIUTEIIEH,
MHTEPNPETUPOBATH OJTYUYECHHBIN PE3YbTAT;

UCIIOIb30BaTh CBOMCTBA JIEUCTBUUA C KOpPHSMH [Jii MPeoOpa3zoBaHUS
BBIPAXKEHUU;

BBITIOJIHSATH MPE0OPA30BAHMS YUCIOBBIX BBIPAYXKEHUM, COJIEPKAITUX CTEIECHU C
paLMOHANBHBIM MOKA3aTEIEM;

HCMOJIb30BaTh CBOKCTBA norapudmMoB ISt npeoOpa3oBaHus
norapuMUYECKUX BBIPAKECHHUI;

CBOOOJIHO OMNEPHUPOBATH MOHATUSIMU: HUpPpALMOHATBHBIC, TOKa3aTeJbHbIE U
norapumuyeckre ypaBHEHUsI, HAXOJUTh UX PELICHUSI C TOMOIIBI0 PABHOCUIBHBIX
MEePEX0A0B WIH OCYIIECTBIISASI IPOBEPKY KOPHEN;



MIPUMEHSITH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI JIJIsi TpeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUH;

CBOOOJIHO  OMEPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
MPUMEHSTh  HEOOXOAuMble  (QOpMYJIbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUN;

MOJICIUPOBATh pealibHble CUTYallUM Ha S3bIKE alreOpbl, COCTaBIATH
BBIpa)KCHUSI, YpaBHEHHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJlauyd, HUCCIEI0BATh
MIOCTPOCHHBIE MOJIENIU C UCTIOJIB30BaHUEM anmapara anreOphl.

DYyHKUNH U TPAPUKH:

CBOOOJHO ONEpPUPOBATH MOHATHAMU: (PYHKIUS, CIOCOOBI 3a/laHus (PYyHKIUH,
B3aUMHO oOOpaTHble (QyHKIMHU, KoMmmOo3ulus GyHKuu, rpadux GyHKIUH,
BBITIOJIHSITh 3JIEMEHTapHbIE MTPe0oOpa3zoBaHus IpaPUKOB (PyHKIIHIA;

CBOOOJIHO OIEpPUPOBATh MOHATHUSIMU: OOJACTh OMNPEAEICHUS U MHOMXECTBO
3HaYeHUH (QYHKIUU, HYJIH QYHKIUH, TPOMEXKYTKH 3HaKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpPUPOBATH TMOHATUSIMU: YETHBIE U HEYETHBIE (DYHKIUU,
nepuoandecKkue (GyHKIMHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMbl (DYHKIMK, HauWOOJblliee U HAaUMEHbIIEe 3HaueHHEe (YHKIUMU Ha
MIPOMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: CTENEHHAs] (DYHKIUS C HATYpPalIbHBIM U
LEeNbIM TOoKa3aresieM, IpaduK CTENeHHOM (PYHKIMU C HATypajdbHBIM M LEJbIM
nokaszareseM, rpauk KOpHS n-oil cTerneHu Kak (yHKIUM OOpaTHOM CTENEeHH C
HaTypaJIbHBIM TIOKa3aTeNeM;

ONepUpoOBaTh MOHSATUSAMU: JIMHEWHAs, KBaJpaTU4yHas W APOOHO-IMHEIHas
(yHKIIMU, BBITOJHSATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOEHUE UX I'PAPUKOB,;

CBOOOJIHO ONEpPUPOBATh MOHSATHUAMU: TOKa3aTelbHasl W JiorapupmMuueckas
(GyHKIIMU, WX CBOWMCTBAa M TpaduKH, UCIOJIB30BATh UX Tpauku HJjisl perieHus
YpaBHEHUN;

CBOOOJIHO OMNEPUPOBATh MOHATUSAMH: TPUTOHOMETPUUYECKAs OKPY>KHOCTbD,
onpeiesieHHe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCIONb30BaTh rpadukd (YHKIUNH IS HCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a7a4 U3 JPYruxX YUeOHBbIX MPEAMETOB M peajbHOU
KU3HU, BBIpAXKaTh (GOpMYJIaMH 3aBUCUMOCTH MEXK]1y BETUUYMHAMU;

Hauana MmaTteMaTnuecKkoro anajausa:

CBOOOJIHO OMEPHUPOBATH MOHATUSAMH: apudMeTHUecKas U TeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaroilasi reoMeTpuyecKasi Iporpeccus, JUHEUHbIA 1
AKCHOHEHIMAIBHBIA POCT, (OpPMYyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

UCIIOIBb30BaTh MPOTPECCUM JUIsl PEUIEHUs] pealbHBIX 3aJay MPUKIAJTHOTO
XapakTepa;



CBOOOJIHO OIEpUPOBATH MOHITUSIMU: TIOCJIEA0BATENHHOCTD, CIIOCOOBI 3aJaHUS
MOCJIeI0BAaTEIbHOCTEN, MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIE0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXJEHUS MAaTeMAaTUYECKOrO aHaldu3a Kak aHajliu3a
OCCKOHEYHO MAJIbIX;

CBOOOJIHO OIEpUPOBATh TMOHSTUSMHU: HEMNPEphIBHbIE (YHKIUU, TOYKHU
paspsbiBa rpaduka QyHKIUU, aCUMOTOTHI rpaduka GyHKIIUY;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (PYHKIIMS, HEMpEephIBHAS Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIUN JIJIsl pElIeHUs 3a/1aY;

CBOOOJIHO OIEpUPOBATh MOHSTUSIMU: TIepBasi U BTOpas MPOU3BOJHbBIC
(byHKIMU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIM, 3HaTh MPOU3BOAHBIC dJIEMEHTAPHBIX (DYHKIUHA;

UCIIOIb30BaTh T€OMETPUUECKUN U (PU3UYECKUM CMBICT MPOU3BOJHON IS
penieHus 3aad.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO  OMEpUPOBATH  TMOHSATUAMH: MHOXECTBO, OMEpallMud  HaJ
MHOXECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar sl OMUCaHUs pPeallbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a7]a4 U3 IPYTUX YUEOHBIX IPEAMETOB;

CBOOOJIHO OIEpUPOBATh MOHATHSIMU: OIpEJeNIEHUe, TeopeMa, ypaBHEHHE-
CJI€ICTBUE, CBOMCTBO MaTEMaTHUYECKOTO O0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUIILHBIE
ypaBHEHHUS U1 HEPABEHCTBA.

K xonmy obOyuenus B 11 kjacce oOydyaromuiicss MOJYYUT CIEAYIOIINE
MpeAMETHbIE PEe3YIbTaThl MO OTIENIbHBIM TeMaM paboueld MporpaMMmbl Y4EOHOTO
Kypca «Anre0pa U Hauaja MaTeMaTUYeCKOr0 aHATU3a:

Yucsia v BBIYUCTICHUS:

CBOOOJIHO ONEPUPOBATH TOHSATUSMH: HATypallbHOE W I1E€JI0€ YHCIIO,
MHOXECTBA HATypPaJIbHBIX M IEJBIX YHUCEJ, UCHOJb30BaTh MPU3HAKHU JIEIMMOCTU
uenbix uncen, HOJ n HOK HatypanbHbIX ynceln s pelICHHs 3a/1a4, IPUMEHATh
anroput™ EBkinna;

CBOOOJIHO OMNEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIO, 3aluChIBATh
HaTypaJIbHbIC YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO OMNEpPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YHClia B alredpanvyeckoud u
TPUTOHOMETPUUECKON (PopMe, BHIIOTHATh apu(PMETHUECKUE ONEpaIlUUu C HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJHO ONEPHUPOBATh MOHATUSAMH: HPPALUOHAIBHBIE, MOKA3aTEJIbHBIE U
Jorapu(MUYECKHEe HEPABEHCTBA, HAXOJUTh MX PEIIEHHS C TOMOUIbIO
PaBHOCUJIBHBIX IIEPEXO0B;

OCYLIECTBJISITh OTOOpP KOPHEM TpH pELIEHUH TPUTOHOMETPHUECKOTO
ypaBHEHUS,

CBOOOJHO OIEpUPOBATh MOHITUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXonumble  (OPMYJbl il PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEU PALMOHAJIBHBIX, UPPALMOHAIBHBIX, II0KA3aTECIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pelarthb paLMOHAIBHEIE, UppalOHAJIbHEIE, [I0Ka3aTelbHBIE,
JorapupMUyYecKue U  TPUTOHOMETPUYECKHE YpPaBHEHUST U  HEPaBEHCTBA,
coaepaKale MOAYJIU U I1apaMeTpsl;

MPUMEHSATH TpadUuecKre METOAbI ISl PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 ¢ apameTpamu;

MOJICJIUPOBATh peajbHble CHUTyallMM Ha A3BIKE alreOpbl, COCTAaBIATh
BBIPQ)KCHUSA, YPAaBHEHMs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3a1ayy,
UCCJIEeI0BAaTh IMOCTPOEHHBbIE MOJEIM C MCHOJIb30BAHUEM almapara aireopsl,
MHTEPIPETUPOBATH IIOJIYYEHHBIN PE3yJIbTarT.

DYyHKUNH U TPAPUKH:

CTpOUTh TpadUKU KOMMO3UIMK (QYHKIUH C TOMOIIbI 3JIEMEHTApHOrO
UCCJIEI0BAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYECKHE O00pa3bl YpaBHEHUHM W  HEpPaBEHCTB HA
KOOPJAUHATHOU TIJIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: TpaUKU TPUTOHOMETPUUECKUX
bynxumii;

NPUMEHATh (YHKUUU I MOJEIUMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOAHYIO JUJISl HCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaOOJIbIlIEE U HAMMEHbBIIEE 3HAUCHHs (DYHKIIMN HENPEPBbIBHOW Ha
OTpE3KE;

UCIIOJIb30BATh IIPOM3BOAHYIO [l HAXO0XICHUSA HAWIY4llero peLICHUs B
NPUKIAAHBIX, B TOM 4YHUCIE COLUAIBHO-DKOHOMMYECKHUX, 3ajadax, I
ONpEJeNIeHUs] CKOPOCTM U YCKOPEHMs Ipolecca, 3aAaHHOro (GopMysod Wiu
rpadukom;



CBOOOJHO  ONEpPUPOBATh MOHATUAMH: T€pBOOOpa3Has, OMNpPeACIEHHBIH
WHTErpaji, HaXOAUTh MEPBOOOpPA3HBIE AIEMEHTAPHBIX (GYHKIUNA U BBIYUCIATH
unrerpan no popmysne Hetotona-JIeibuuna;

HaXOJIUTh TUIOMIAU MIIOCKUX (PUTYp U 0OBEMBI TEJT C MOMOIILI0 UHTETPaa;

UMETh NPEACTaBIEHHE O MATEMAaTHYECKOM MOJCIUPOBAHUM HA TPUMEPE
cocTaBieHus nuddhepeHnalIbHbIX YPaBHEHUH;

pemaTth NpUKIaJHBIE 3aJa4d, B TOM YHUCJE COLMAIBHO-)KOHOMHYECKOTO U
(du3nYecKoro xapakrepa, CpeJICTBaMU MaTeMAaTHYECKOIO aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrponbrivie | IMpakrisieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHO0%€eCTBO NEUCTBUTEIBHBIX YHCEIL.
1 MHuorousnensl. PanioHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHENHBIX
yYpaBHEHUN
) Oynkiun u rpapuku. CreneHHas GyHKIUS C 12 1
LIEJIBIM TIOKAa3aTeNeM
3 Apudmernueckuii KOpeHb N-0i CTENEHH. 15 1
HppauunonanbHble ypaBHEHUS
4 [ToxazatenbHas Qpynkuus. [ToxazaTenpHbIe 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 |
Jlorapudmudeckne ypaBHEHUS
6 TpuronomeTpuueckue BbIpaXKEHUS U ” |
ypaBHEHUs
IlocnenoBaTenbHOCTU U IIPOrPECCUU 10 1
HenpepsiBubie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3 AN 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
n/n NPOrpaMMmblI Bcero Konrponbrivie | IMpakrisieckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue GyHKIUN ¢ TOMOIIBIO ” 1
IIPOU3BOIHOM
2 [TepBooOpa3Has U HHTETpa 12 1
3 I'paduky TPUrOHOMETPUUECKUX (YHKIIUHA. 14 1
TpuronomeTrpruueckue HEpaBEHCTBA
4 HppaunoHaisHble, TOKa3aTENbHbIE U 24 1
norapu(pMUUECKrue HEPaBEHCTBA
KommnekcHele uncna 10 1
HarypanbsHble u 1iensle yncna 10 1
CucteMsbl palloHabHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUH
8 3azauu ¢ napameTpamu 16 1
9 [ToBTOpEHue, 06001IeHNE, CHCTEMAaTHU3AIIUS 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJabHEBIE
Bcero P
padoThI

IIpakTH4eckune
padoThI

Jara
U3yYeHHs

JJIeKTPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChbl

MHO3K€eCTBO, Onepauy Hal
MHO’KECTBaMH U UX CBOMCTBa

https://m.edso00.ru/91ZKXD884

Huarpammsl Diinepa-Benna

https://m.edsoo.ru/6A75109KA

IIpuMeHeHne TEOPETUKO-
MHOXECTBEHHOT'O arapara Jjis
peuieHus 3aaa4d

https://m.edso00.ru/F9972682PX

PanmonanbHbIe YuCia.
OOBIKHOBEHHBIE U IECATHYHBIE
IpoOH, IPOLIEHTHI, OECKOHEYHBIS
MEePHOTUIECCKHE TPOOH

https://m.edsoo.ru/LTS2XKI2C

PanmonanbHbIe YuCia.
OOBIKHOBEHHBIE U IECATHYHBIE
IpoOH, IPOLIEHTHI, OECKOHEUHBIE
MEePHOTUIECKHIE TPOOH

https://m.edsoo.ru/3EDOB3EK?2

[Tpumenenue npo0eit u
MPOLIEHTOB JJIs PELICHUS
MPUKJIAJHBIX 3a4a4

https://m.edsoo.ru/OEPEOSIWI

[Tpumenenue npo0eit u
MPOLIEHTOB JJIS PELICHUS
MPUKJIAJAHBIX 3a4a4

https://m.edsoo.ru/NVFYZJHRP

JleiicTBUTENIbHBIC YHCIIA.
PanmonanpHble 1

https://m.edsoo.ru/P7VKRZOSG




HppaLMOHAJIbHBIC YHCTIa

ApudmeTrnueckue onepanum ¢
JEeWCTBUTENBHBIMU YHCIaMHU

https://m.edsoo.ru/BOMRUCVWY

10

Moaynb IeMCTBUTENBHOTO YMCIIA
U €r0 CBOKCTBA

https://m.edsoo.ru/PUL6AZVIW

11

[TpubnnKEHHbBIE BEIYNCIICHUS,
[IpaBUJIa OKPYIJICHUS, IIPUKUKA
U OLICHKA pe3ysbTara
BBIYUCIICHUHI

https://m.edso0.ru/SRFTXG6E3

12

OCHOBHBIE METO/IbI PEILIEHUS
LEJBIX U IPOOHO-pallMOHATBHBIX
YPAaBHEHUI U HEPAaBEHCTB

https://m.edsoo.ru/CM8WFBMJ8

13

OCHOBHBIE METO/IbI PEILIEHUS
LEJBIX U IPOOHO-palMOHATBHBIX
YPaBHEHUI U HEPAaBEHCTB

https://m.edsoo.ru/YE28L.QQJ2

14

OCHOBHBIE METO/IbI PEILIEHUS
LEJBIX U IPOOHO-pallMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB

https://m.edsoo0.ru/Z395M64DM

15

MHOrouneHsl OT OJHOM
IepeMeHHOu. Jlenenue
MHOTOYJIEHA HA MHOTOYIEH C
ocratkoM. Teopema besy

16

MHOTOUJIEHBI C IETBIMU
koadpunmentamu. Teopema
Buera

https://m.edsoo.ru/PBIEYHIJZF

17

Pemenne cucreM JIMHENHBIX
YPaBHEHUHU

https://m.edsoo.ru/1E183555U

18

Pemenne cucreM JIMHENHBIX

https://m.edsoo.ru/ICEJDO5GK




YpaBHEHUH

19

Marpuia cucTeMsl JIMHENHBIX
ypaBHeHUH. Onpenenurens
MaTpulbl 2X2, ero
r€OMETPUUYECKUIN CMBICIT U
CBOMCTBA; BEIUHUCJICHUE €T0
3HAUYEHUS

https://m.edsoo.ru/BAM2QCKWF

20

Onpexnenurens MaTpULbL 2X2, €ro
r€OMETPUUYECKUI CMBICIT U
CBOMCTBA; BEIUHUCJICHUE €T0
3HAYCHUS

https://m.edsoo.ru/3AMZUEKYQJ

21

IIpuMeHeHue onpeneuTens Uit
peLIeHUs. CUCTEMBI JINHEWHBIX
YPaBHEHUU

https://m.edsoo.ru/9P3E3FF47Z

22

Pemrenne npukiagHelx 3a1ad C
IIOMOILIBIO CUCTEMBI JINHEUHBIX
YPaBHEHUU

https://m.edsoo.ru/IKJE16E2L

23

Pemrenne npukiiagHelx 3a1a4d C
IIOMOILIBIO CUCTEMBI JINHEUHBIX
YPaBHEHUHU

https://m.edsoo.ru/A9H81W33G

24

KonTtponbsHas padota Nel:
"PanionanbHble ypaBHEHUS U
HepaBeHcTBa. CHUCTEMBI
JMHENHBIX ypaBHEHUN"

https://m.edsoo.ru/OHOPJ57VZ

25

OyHKIHS, CTIOCOOBI 3aJaHHs
¢ynkuuu. Bzaumuo oOpaTHbie
¢ynkuuu. Kommosurms GpyHkunit

https://m.edsoo.ru/1 X YSISM28

26

I'padux GyHKIHH.

https://m.edsoo.ru/7JJGTFZZY A




DneMeHTapHbIe TPeoOpa3oBaHU
rpaduKoB PYHKITHIA

27

OO6nactp onpeneneHus u
MHO>KECTBO 3HAYECHUH (PyHKIIMH.
Hynu pynakuu. [Ipomexyrku
3HAaK MOCTOSIHCTBA

https://m.edsoo.ru/VUOHQSO0CV

28

UYé&rHple 1 HEUETHBIE PYHKIIUU.
[lepuoanyeckue GyHKINH.
IIpomeKyTKM MOHOTOHHOCTH

b yHKITII

https://m.edsoo.ru/NTM7RJGX4

29

MakcumMyMbl 1 MUHUMYMBI
¢bynkunu. Hanbombiee u
HanMeHblIIee 3HaYeHnEe QYHKITUU
Ha [IPOMEXKYTKE

https://m.edsoo0.ru/ZOMN672NG

30

JInHenHas, KBaipaTU4HAs U
apoOHO-THHENHHAas PyHKIH

https://m.edsoo.ru/BZDF8VYZT

31

DNeMEeHTapHOE UCCIIEIOBAHUE U
MOCTPOEHHE I'PaUKOB ITHX

byHKIII

https://m.edsoo.ru/CP7UKTI1V

32

DNeMEeHTapHOE UCCIIEIOBAHUE U
MOCTPOEHHE I'PaUKOB ITHX

byHKIHII

https://m.edsoo.ru/NAJFF14CO

33

CreneHsn ¢ LEIBIM ITI0Ka3aTEIEM.
bunom HeroTona

https://m.eds00.ru/2STOQOM2GO

34

CreneHsn ¢ LEIBIM ITI0Ka3aTEIEM.
bunom HeroTona

https://m.edsoo.ru/K6XLQ4UJX

35

Crenennast GyHKIUSA C
HATYPaJIbHBIM U LEJIBIM

https://m.edsoo.ru/072LC5R6V




nokasareneM. E€ cBoiicTBa u
rpaduk

36

KonTtponbsHas padota Ne2:
"Crenennas ¢pynkuus. E€
cBoiicTBa u rpaduk"

https://m.edsoo.ru/431WRJ3Y2

37

Apudmernueckuii KOpeHb
HAaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

https://m.edsoo.rt/VEMYOB1CV

38

Apudmernueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

https://m.edsoo.ru/B4NSPUZEB

39

[TpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, COAECPKAILINX
CTETICHU ¥ KOPHU

https://m.edsoo.ru/VR15USBDE

40

[TpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, COAECPKAILINX
CTEIICHU ¥ KOPHU

https://m.edsoo.ru/PRR3BH17H

41

[TpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, COAECPKAILINX
CTETICHU ¥ KOPHU

https://m.eds00.ru/GMO7CPCQG

42

HppaunoHaibHbIe ypaBHEHMUS.

OCHOBHBIE METO/IbI PEILIEHUS
HUPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/DHWS5QA79M

43

HppaunoHaibHble ypaBHEHHUS.

OCHOBHBIE METO/IbI PEILIEHUS
HUPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo0.ru/DN896TF02

44

HppaunoHalbHbIle ypaBHEHUS.

OcHoBHEBIC MCTOAbI PCIICHUSA

https://m.edsoo.ru/1X40FNHPA




UPPALMOHAIBHBIX YPABHEHUN

45

PaBHOCWIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
YPaBHEHUHU

https://m.edso0.ru/O2VV516B4

46

PaBHOCWIIBHBIE ITEPEXO/BI B
peLICHUN UPPALMOHAIIBHBIX
YPaBHEHUHU

https://m.edsoo.ru/RPXZVFMHT

47

PaBHOCWIIBHBIE ITEPEXO/BI B
peLICHUN UPPALMOHAIIBHBIX
YPaBHEHUHU

https://m.edso00.ru/261843DBS

48

PaBHOCWIIBHBIE ITEPEXO/BI B
peLICHUN UPPALMOHAIIBHBIX
YPaBHEHUHU

https://m.edso0.ru/O87ZL0E2K

49

CBoiicTBa u rpaduk KOpHS n-oi
CTETEeHH KaK (yHKIIUU 00OpaTHON
CTETIEHH C HAaTYpaJIbHBIM
MoKa3zaTesieM

https://m.edso00.ru/8JLO4FGQ9

50

CBoiicTBa u rpaduk KOpHS n-oi
CTETEeHH KaK (pyHKIIUU 00OpaTHOU
CTETIEHH C HAaTYpaJIbHbIM
MoKa3zaTeseM

https://m.edsoo.ru/JOHAUMLOM

51

KonTtponbsHas padoTa Ne3:
"CBoiicTBa 1 TpaK KOpHs n-0i
crenenu. MppauroHanbHbIe
ypaBHeHus"

https://m.edso0.ru/01A6HO8VZ

52

Crenens ¢ palnoHaIbHBIM
oKazaTeJieM U €€ CBOMCTBa

https://m.edsoo.ru/3PMBUKOGP

53

Crenens ¢ palluoHaIbHBIM

https://m.edsoo.ru/HFJPEPWL9




moKasaTelieM U €€ CBOUCTBA

54

Crenens ¢ pallnoHaIbHBIM
oKazaTeJieM U €€ CBOMCTBa

https://m.edsoo.ru/HDVGSNJ1IT

55

[ToxazaTenpHast QyHKIMS, &
CBO#iCTBa U rpaduk

https://m.edsoo.ru/T7GPDUVRM

56

Hcnonp3oBanue rpaduka
GyHKIMY 111 peIeHust
YPaBHEHUHU

https://m.edsoo.ru/NI11711BM

57

Hcnonp3oBanue rpaduka
GyHKIUY 1151 peIeHust
YPaBHEHUHU

https://m.edsoo.ru/9PE3YWZ25

58

Iloka3arenbHbIC YpaBHEHUS.
OCHOBHBIE METO/IbI PEILIEHUS
[I0OKA3aTEeIbHBIX YPAaBHEHUM

https://m.edsoo.ru/NXLINJSWM

59

Iloka3arenbHbIC YpaBHEHUS.
OCHOBHBIE METO/IbI PEILIEHUS
[I0OKA3aTEeIbHBIX YPAaBHEHUM

https://m.edsoo.ru/1TA6IMG1X

60

Iloka3arenbHbIC YpaBHEHUS.
OCHOBHBIE METO/IbI PEILIEHUS
IIOKA3aTeIbHBIX YPAaBHEHUM

https://m.edsoo.ru/YWT7H8GT?7

61

KonTtponbsHas padota Ned:
"TToka3zaTenbHast PyHKITHSL.
Iloka3zarenbHble ypaBHEHUS"

https://m.edsoo.ru/HNIC60AKS

62

Jlorapugm uuncna. CoiicTBa
norapudpma

https://m.edso0.ru/E2G7K9QW6

63

Jlorapugm uncna. CoiicTBa
norapudpma

https://m.edso00.ru/I92RS5SMOM

64

Jlorapu¢wm uncna. CoiicTBa

https://m.edsoo.rt/EMCQ4R3B7




norapupma

JlecaTu4HbIC U HATypaIbHbIC

65 https://m.edsoo.ru/NBUG10GSP

sorapupmsl
€CSATUYHBIC U HATYpaJIbHbIC

66 A P https://m.edsoo.rt/EMWTCSPQY
sorapupmsl
[IpeoOpa3zoBaHue BRIPAKCHUIA,

67 beodP P https://m.edsoo.ru/OQF9WHEXS5
COoJIepKaIUX JIOTapHPMBI
[IpeoOpa3zoBaHue BRIPAKCHUI,

68 peodp P https://m.edsoo.ru/LXMJ44QAU
CoJIepKaIUX JOTapH(PMBI
[IpeoOpa3oBaHue BRIPAKCHUIA,

69 beodP P https://m.edsoo.ru/EP6U39IXNM
CoJIepKaIUX JOTapHPMBI
Jlorapudmudeckas KIus, eé

70 Up ¢ Py https://m.edsoo.ru/8TW3GXDH6
CBO#icTBa U rpaduk
Jlorapupmuueckas pyHKIus, eé

71 . https://m.edsoo.ru/KYG9C4S4F
CBO#CTBa U rpaduk
Hcnonp3oBanue rpaduka

72 GYHKIMH TS peIIeHUS https://m.edsoo.ru/VELWTS50G
YPaBHEHUHU
Hcnonp3oBanue rpaduka

73 GyHKIUY 1151 peIeHust https://m.edsoo.ru/SCIKV1ZUF
YPaBHEHUU
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI PEIICHUS https://m.eds00.ru/STONRDYGS
Jorapu(pMUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/22FDXMI4S
norapu(pMUUECKUX ypaBHEHUN

76 Jlorapudmudeckrue ypaBHEHUSI. https://m.edsoo.ru/Z2GEE6311




OCHOBHBIE METOABI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHUN

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIecKux
YPaBHEHUHU

https://m.edsoo.ru/9WDPQWD14

78

PaBHOCHIIBHBIE TTEPEXO/IBI B
pereHnn JorapupMUIEecKux
YPaBHEHUHU

https://m.edso0.ru/OVYGSNTLD

79

KonTtponbsHas padoTa Ne5:
"Jlorapudmuueckas: GyHKITHSL.
Jlorapupmuueckue ypaBHeHUs"

https://m.edsoo.ru/ISPXC5ZEA

80

Cunyc, KOCHHYC, TAaHT€HC U
KOTaHI€HC YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/YAGEESVC3

81

Cunyc, KOCHHYC, TAaHT€HC U
KOTaHI€HC YHCIIOBOTO apryMeHTa

https://m.edsoo0.ru/FOWSQ8FFL

82

ApKcuHyC, apKKOCUHYC U
ApKTaHI€HC YHUCIIOBOTO
aprymeHra

https://m.eds00.ru/A20WOVOPY

83

ApKcuHyC, apKKOCUHYC U
ApKTaHI€HC YHUCIIOBOTO
aprymeHra

https://m.eds00.ru/9A0XNXSJO

84

Tpuronomerpuueckas
OKPYXHOCTB, OIIpEICTICHHE
TPUTOHOMETPHUECKUX (HYHKIUN
YHCIOBOTO apryMeHTa

https://m.edsoo.ru/YA3IXPQI1JL

85

Tpuronomerpudeckas
OKPYXHOCTB, OIIpEIeTICHHE
TPUTOHOMETPHUECKUX (HYHKIUN

https://m.edsoo.ru/7JEBAMGFBR




YKCJIOBOIO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE

86 https://m.edsoo0.ru/7G41UGG6B
bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKHE

87 P P https://m.edsoo.ru/JBEBGSATI
bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKHE

88 P P 1 https://m.eds00.ru/CSYUBTBTC
bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKUE

89 P P https://m.eds00.ru/6GNQGH5SMV
bopmyIbl
[TpeobpazoBanue

90 TPUTOHOMETPUUECKUX https://m.edsoo.ru/UIMI1UIV]
BBIPAXKCHUI
[TpeobpazoBanue

91 TPUTOHOMETPUYECKUX https://m.edsoo.ru/MEB4SJ2PW
BBIPAXKCHUI
[TpeobpazoBanue

92 TPUTOHOMETPUYECKUX https://m.edsoo.ru/RINAIF49S
BBIPAXKCHUI
[TpeobpazoBanue

93 TPUTOHOMETPUUECKUX https://m.edsoo.ru/6EHSSHHHY
BBIPAXKCHUI
Perienne TpUroHOMETPUYECKUX

94 Up P https://m.edsoo.ru/LGDUR382T
YpaBHEHHIA
Perienne TpUroHOMETPHUYECKUX

95 Up P https://m.edsoo.ru/PQLVEZ6JE
YpaBHEHHIA
Perienne TpUroHOMETPUYECKUX

96 Up P https://m.edsoo.ru/QOKSGFZ7H
YpaBHEHHIA

97 Pemenue TpuroHoMeTpUYECKHX https://m.edsoo.ru/YRO5SD8PZ5




YpaBHEHUH

98

Penrenne TpUroHOMETpUYECKUX
YPaBHEHUHU

https://m.edsoo.ru/1USPKNSQT

99

Peurenne TpUroHOMETpUYECKUX
YPaBHEHUHU

https://m.edsoo.ru/UINBWCNDW

100

Peurenne TpUroHOMETpUYECKUX
YPaBHEHUHU

https://m.eds00.ru/89ZKWGO015

101

KonTtposnbsHas padota Neb:
"TpUroHOMeTpHUECKUE
BBIpXKCHUS U
TPUTOHOMETPUUECKHE
ypaBHeHus"

https://m.edsoo.ru/IF11SN760Q

102

INocnemoBaTeNbLHOCTH, CIIOCOOBI
3aJaHuA IIOCIICIOBATEIILHOCTEH.
Metoa MmaTeMaTU4eCKON

1503010%911%171

https://m.edsoo.ru/SVMC7JBEV

103

MOHOTOHHBIE U OTPAaHUYECHHBIE
rocienosareinbHocTu. Meropus
aHanan3a OCCKOHEYHO MaJIbIX

https://m.edsoo.ru/ZV4AYOVRL

104

Apudmernueckas nporpeccus

https://m.edsoo0.ru/SORWO02VI1E

105

I'eomeTrpuueckas mporpeccust

https://m.edsoo.ru/ED20JQZ24

106

beckoneuHo yObIBaromas
reoMeTpUYEcKasi MPOrpeccust

https://m.eds00.ru/VG377T8EY

107

CymMma O6eckoHeuHO yObIBaromeit
reOMETPUUECKOil porpeccun

https://m.edsoo.ru/TY1S3DAPL

108

JInHEeWHBIN U SKCIOHEHIINAILHBIN
poct. Uucino e. ®opmyna
CJI0KHBIX IMPOLIEHTOB

https://m.edsoo.ru/UM1H7BTW2




JInHEeWHBIN ¥ SKCIOHEHIINAILHBIN

109 poct. Hucno e. ®opmyna https://m.edsoo.ru/CEY72CW58
CJIOKHBIX MPOIIEHTOB
Hcnonwp3oBanue nporpeccun Jist

110 pelieHus peaibHbIX 3a1a4 https://m.edsoo.ru/ARPHBD4Y 1
MPUKIIAHOTO XapakTepa
KonTtposneHas padota Ne7:

111 "IToce10BaTEILHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun”
HenpeprniBHBIE KIIUH U UX

112 }) p ymxn https://m.edsoo.ru/MCC5N1579
CBOIicTBa
Touka pa3psiBa. Ac 0

113 pasp UHMHT e https://m.eds0o0.ru/BXCP9CRNV
rpaduKoB PYHKITHIA
CBoiicTBa KL

114 ymxn https://m.edsoo.ru/DP10ESGVN
HETMpPEPBIBHBIX HA OTPE3KE
CBoiicTBa KL

115 ymxn https://m.edsoo.ru/CCXH3TPSB
HEMpPEPBIBHBIX HA OTPE3KE
MeToa HHTEPBAJIO elie

116 A p B UL pEIICHIA https://m.edsoo.ru/A364LEWC0
HEPaBEHCTB
MeToa HHTEPBAJIOB JJISL PELUICHUS

117 A p AP https://m.edsoo0.ru/RVQDQWS5SP
HEPaBEHCTB
MeToa HHTEPBAJIOB JJISL PELICHUS

118 A p AP https://m.edsoo.ru/LRMHAKVYF
HEPaBEHCTB
IIpuMeHeHue CBOMCTB

119 HENpPEepbIBHBIX (QYHKIMHA 1151 https://m.edsoo.rt/VAMMSCCCD
penieHus 3aaa4
IIpumenenue cBOMUCTB

120 p https://m.edsoo.ru/ZR5Z207R4

HENpPepbIBHBIX (QYHKIMHA 1151




pelieHus 3aaa4

IlepBas u BTOpas MpoOU3BOJAHBIC

121 https://m.edsoo.ru/TQJHPC7B3
GbyHKITIHI
Omnpenenenne, reOMETPUIECKUH

122 pedl . p https://m.edso0.ru/1YSJQ5SNXT
CMBICTT TIPOU3BOIHOM
Onpenenenne, GU3NISCKUN

123 penenenue, u I{q HH https://m.edso00.ru/5707NISYJ
CMBICTT TIPOU3BOIHOM
YpaBHEHHE KacaTeIbHOM K

124 P https://m.edsoo.ru/NNA3B1850
rpaduky GQyHKIIIH
YpaBHEHHUE KacaTeIbHOM K

125 P https://m.edsoo.ru/2MS8V364A
rpaduky GQyHKIIIH
IIpou3BogHBIE PI€MEHTAPHBIX

126 P UH P https://m.eds00.ru/9CG66EQL3
byHKIMII
IIpou3BogHBIE PI€MEHTAPHBIX

127 P UH P https://m.eds00.ru/OX3T1IGG2
byHKIII
IIpounsBoHast CyMMBl,

128 MPOU3BEJICHHS, YACTHOTO U https://m.edsoo.ru/HI3R9OF8T
KOMIO3ULIUHU (PYHKIIHHA
IIpounsBoHas CyMMBl,

129 MPOU3BEJICHHS, YACTHOTO U https://m.edsoo.ru/CIXJYCLAP
KOMIO3ULIUHU (PYHKITHHA
IIpounsBoHast CyMMBl,

130 MPOU3BEICHUS], YACTHOTO U https://m.edsoo.ru/401LVIEZL
KOMIO3HULIUHU (PYHKIIHHA
KonTpoinbHas padoTta Ne§:

131 " P I?, https://m.edso0.1u/72752YHQ9

IIpounsBoaHas

[ToBTOpeHue, 060061ICHNE,

132 https://m.edsoo.ru/PCOMVZEMH

cUCTEMAaTU3alus 3HAHWNI:




"VYpaBHeHus"

[ToBTOpeHue, 060061ICHNE,

133 CHCTEMaTH3aIus 3HaHUM: 1 https://m.edsoo.ru/RI36TWPAT
HCDYHKHI/II/I”

134 HTorosas KOHTpoJbHAsA padoTa 1 https://m.edsoo.ru/7LME3ZN27
I1 000

135 OBTOPCHHE, 000 HleHIfe’ 1 https:/m.edsoo.ru/Y1L9K 7609
CHCTEMATH3aLMs 3HAHUH
I1 , 0000 ,

136 OBTOPCHHE, 000 HleHIfe 1 https://m.edsoo.ru/FF21A8SJZ
CHCTEMAaTH3aLMs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBOo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckune
padoThI

Jara
U3yYeHHs

JJIeKTPOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

IIpuMeHeHne Npon3BOIHOM K
MCCIIEIOBAaHUIO (PYHKIIMIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

https://m.edsoo.ru/E9SBISYNM

IIpuMeHeHne Npon3BOIHOM K
UCCIIEIOBAaHUIO (PYHKIIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo.ru/W7FOW9ADE

IIpuMeHeHne Npon3BOIHOM K
UCCIIEIOBAaHUIO (PYHKIIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo0.ru/N61EYOQXN

IIpuMeHeHne Npon3BOIHOM K
UCCIIEIOBAaHUIO (PYHKIIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo.ru/39CNHJISO

IIpuMeHeHne nNpon3BOIHON K
UCCIIEIOBAaHUIO (QYHKIIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo.ru/H4LRRPTNU

IIpuMeHeHne Npon3BOIHOM K
UCCIIEIOBAaHUIO (QYHKIIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo0.ru/GN11SQZZR

HaxosxaeHre HanOobIIEero U
HaMMEHBIIIETO 3HAYCHUS
HENpepbIBHON (YHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/CSANWBULB

Haxoxnenne HauOOJIbIIErO U

https://m.edsoo.ru/HQU4R7TC7




HAaMMEHBLIETO 3HAUYCHUS
HENpepbIBHON (YHKIIUU Ha
OTpe3Ke

HaxosxaeHre HanOobIIEero U
HaMMEHBIIIETO 3HAYCHUS
HENpepbIBHON (YHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/BE9WXUF3F

10

HaxosxaeHre HanOobIIEero U
HaMMEHBIIIETO 3HAYCHUS
HENpepbIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/FI1C58HJG

11

HaxosxaeHne HanOobIIero u
HaMMEHBIIIETO 3HAYCHUS
HENpepbIBHON (YHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

HaxoxaeHrne HanOobIIero u
HaMMEHBIIIETO 3HAYCHUS
HENpepbIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edso0.ru/64IKWZ70D

13

[IpumeneHnre npou3BOIHOM IS
HAXOXJAEHUS HAUITy4lIEro
peLIEHHS B IPUKIAJHBIX 3a7a4ax

https://m.edsoo.ru/ZMPEN7APJ

14

[IpumeneHnre npou3BOIHOM IS
HAXOXJAEHUS HAUITy4lIEro
peLIEHHS B PUKIAJHBIX 3a1a49axX

https://m.edso00.ru/JQ4T53RWS5

15

[IpumeneHnre npou3BOIHOM IS
OIIPENENIEHUS CKOPOCTH U
YCKOpPEHHMS MpoLEecca, 3aJaHHOTO
bopmynoit wim rpagukom

https://m.edsoo.ru/IJJOCONWS57




[IpumeneHnre npou3BOIHOM IS
OIIPENEIIEHUS CKOPOCTH U

16 https://m.edsoo.ru/HXTRI77AS5
YCKOpEHUs IIpoLecca, 3a1aHHOT0
bopmynoit wim rpagukom

17 Komnozunus ¢pyHkimit https://m.eds00.ru/0D1VDOCOZ

18 Kommnosunus ¢hyHKImit https://m.edsoo.ru/P6PCUHT4D

19 Komnozunus ¢pyHkimit https://m.edsoo.ru/LGNIMKS00
I'eomerpuueckue oOpa3zbl

20 YpaBHEHUI Ha KOOPJAUHATHOM https://m.edsoo.ru/WUIS4RBXB
IIJIOCKOCTHU
I'eomerpuueckue oOpa3bl

21 YPaBHEHU Ha KOOPAUHATHOU https://m.edsoo.rt/RWWLNFOGR
IIJIOCKOCTH
KonTtponpsHas padota Nel:

22 "UccnenoBanue GpyHKIMIA ¢ https://m.edsoo.ru/SDME3XV95
MOMOIIIBIO TPOU3BOAHON"

23 Hepjs oobpastias, OCHOBHOS https://m.edsoo.ru/GS6KL8IMB
CBOMCTBO MEpBOOOPA3HBIX
[TepBooOpa3HbIE ATEMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaXoXKACHUS https://m.edsoo.ru/JU3413GVM
nepBOOOPa3HBIX
[TepBooOpa3HbIe ANTEMEHTaPHBIX

25 ¢byukmmii. [IpaBuna HaXoKICHUS https://m.edsoo.rw/FN7VYQ15Z
nepBOOOPa3HBIX

26 Hurerpait. T eometpirieciiit https://m.eds00.rut/GGPXB7R8C
CMBICJI HHTETpaja

27 Beraicrerine onpexercioro https://m.edsoo.ru/4R97WJIZ52

WHTETpana mno gopmymie




Hreroroua-Jleiibaura

28

Brrunciienue onpenenéHHoro
UHTErpana mno gopmymie
Herorona-JleliGunia

https://m.edsoo.ru/1AJ8M4RQT

29

IIpuMeHeHue uHTerpana amis
HAaXOKJICHUs IUIOIIAEH IIJIOCKUX

¢uryp

https://m.edsoo.ru/MU24JJVID

30

IIpuMeHeHue uHTerpana amis
HaXO0XJeHUS 00BEMOB
F€OMETPUYECKUX TN

https://m.edsoo.ru/77COVHICS

31

IIpumeps! perieHui
middepeHnnanbHbIX ypaBHEHUN

https://m.edsoo0.ru/GV6VHSESLS

32

IIpumeps! perieHui
middepeHnnanbHbIX ypaBHEHUN

https://m.edso00.ru/GQOI8P1PX

33

Maremarnueckoe
MOJICIIUPOBAHUE PEATTbHBIX
MPOIIECCOB C MOMOIIBIO
middepeHnnanbHbIX ypaBHEHUN

https://m.edsoo.ru/LLIDKMSOC

34

KonTtponpsHas padoTa Ne2:
"ITepBooOpa3nas u uaTerpan”

https://m.edsoo.ru/06KKZN9AH

35

Tpuronomerpuyeckue GyHKINH,
UX CBOICTBa U rpaduku

https://m.edsoo.ru/43EDG1XRK

36

Tpuronomerpuyeckue GyHKINH,
UX CBOICTBa U rpaduku

https://m.edsoo0.ru/37WDY2B6K

37

Tpuronomerpuyeckue GyHKINH,
UX CBOCTBa U rpaduku

https://m.edso00.ru/35V0O7LIOQ

38

Tpuronomerpuyeckue GyHKINH,
UX CBOICTBa U rpaduku

https://m.edsoo.ru/CNQLICBYR




39

Tpuronomerpuyeckue GyHKINH,
UX CBOICTBa U rpaduku

https://m.edsoo.ru/JYONTMOI5

40

OTt0op KopHei
TPUTOHOMETPUYECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

https://m.edsoo.ru/ODHC3ZFH2

41

OTt0op KopHei
TPUTOHOMETPUUECKHUX
YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

https://m.edsoo.ru/EY67USIY1

42

OTt0op xopHei
TPUTOHOMETPUUECKHUX
YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

https://m.eds00.ru/60J90Z11W

43

OTt0op KopHei
TPUTOHOMETPUUECKHUX
YPaBHEHUH € ITOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

https://m.edsoo0.ru/NPGOZ1 WAL

44

PenreHnne TpuroHOMETpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/BIEFQCOPY

45

Peurenne TpUroHOMETpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/P9ICTAGVUIJ

46

Peurenne TpuroHOMETpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/DC43MAHFK




Penrenne TpUroHOMETpUYECKUX

47 https://m.edsoo.ru/SESMOFQW?7
HEPaBCHCTB
KonTtponbsHas padoTa Ne3:
"T"'paKu TPUTOHOMETPUUECKUX

48 pad . P P https://m.edsoo.ru/5JH7N1DTD
¢ynkuuit. Tpuronomerpuueckue
HepaBeHCTBa"
OCHOBHBIEC METO/IBI PEIICHUS

49 https://m.edsoo0.ru/SEG5SBXW3Q
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

50 https://m.eds00.ru/0KOI4NONY
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS

51 https://m.edsoo.ru/XK1IL8C06
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

52 https://m.edsoo.ru/S16YSE1UA
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

53 https://m.edsoo.ru/HBE6M6CYQ
norapu()MUIECKUX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS

54 https://m.edsoo.ru/TPJ4YUEUS8
norapu)MUIECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

55 https://m.eds00.ru/SC4WSD4TP
norapu)MUIECKUX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS

56 https://m.edsoo0.ru/6XWRKOGBQ
norapu()MUIECKUX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS

57 https://m.edsoo.ru/7N3OMGUS A
UppaIlMOHAIILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

58 https://m.edsoo.ru/NYRQK20JO
UppaIlMOHAIILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS

59 https://m.edsoo.ru/TKEL6CU7P

MPPALMOHAIIBHBIX HEPABEHCTB




OcHoBHEBIC MCTOAbI PCIICHUSA

60 https://m.edso0.ru/SO0R8V677
UppaIlMOHAIILHBIX HEPABEHCTB
I'paduueckue MeTOIBI PEIICHUS

61 pad AbLP N https://m.edsoo.ru/CEFJGB7PP
UppaIMOHAILHBIX YPaBHEHUI
I'padnueckue MeTOIBI PEIICHUS

62 pad AbLP N https://m.edsoo.ru/SDTMH0B9G
UppaIlMOHAILHBIX YPaBHEHUI
I'padnueckne MeTOIBI PEIICHUS

63 pad AbLP . https://m.edsoo.ru/PWKSFHR 11
MOKa3aTeIbHBIX YPABHCHUIA
I'paduueckue MeTOIBI PEIICHUS

64 pad AbLP https://m.edso0.ru/4W29ZJPZ4
MOKa3aTeJIbHBIX HEPABEHCTB
I'paduueckne MeTOIBI PEIICHUS

65 pad AbLP . https://m.edsoo.ru/AYOLSVBOQH
JTorapu(MUIECKUX ypaBHEHUI
I'padnueckne MeTOIBI PEIICHUS

66 pad AbLP https://m.edsoo.ru/B7I9WE7LT
norapu)MUYECKUX HEPABEHCTB
I'paduueckue MeTOIBI PEIICHUS

67 pad AbLP https://m.edsoo.ru/DQOJPAM35
norapu)MUIECKUX HEPABEHCTB
I'paduueckre METOIbI peLICHUS

68 HOKa3aTeIbHBIX U https://m.eds00.ru/2NOQX4IT5
Jorapu(pMUUECKUX ypaBHEHUN
I'paduueckre METOIbI pelICHUS

69 HOKa3aTeIbHBIX U https://m.edso0.ru/ WN60ON936V
norapu(pMUUECKUX ypaBHEHUN
I'paduueckre METOIbI peLICHUS

70 OoKa3aTeIbHBIX U https://m.edsoo0.ru/52851J231
norapu()MUIECKUX HEPABEHCTB
I'padrueckre METOIbI pelICHUS

71 OoKa3aTeIbHBIX U https://m.edsoo.ru/H7RCFPHRQ

norapu(pMUUECKUX HEPABEHCTB




72

KonTtponbsHas padota Ne4:
"HppainnoHaibHbIE,
II0Ka3aTeIbHbIE U
norapuMUIEeCKre HepaBeHCTBA"

https://m.edsoo.ru/OUEKRH3WM

73

KommekcHbie uncna.
AnreOpanyeckas u
TpUTOHOMETpHUECKast (POPMBI
3aMMCH KOMIUJIEKCHOTO YHUCIia

https://m.edsoo.ru/E6SCWA25Z

74

KommuekcHbie uncna.
AnreOpanueckas u
TpUTOHOMETpHUECKast (POPMBI
3aMMCH KOMIUJIEKCHOTO YHUCIia

https://m.edsoo.ru/NXW7I0PUS

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

https://m.edsoo.ru/13KLU4DRU

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaAMU

https://m.edsoo.ru/4MH5SJ9B0

77

N300pakeHne KOMIUIEKCHBIX
4yyuCell Ha KOOPAUHATHOM
IIJIOCKOCTH

https://m.edsoo0.ru/N8U5S60RS8

78

N300pakeHne KOMIIEKCHBIX
4yyCeNl Ha KOOPAUHATHOM
IIJI0OCKOCTHU

https://m.edsoo.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oii
CTENEHU U3 KOMIUIEKCHOTO Yncia

https://m.edsoo.ru/SVW220UC2

80

®opmyna Myaspa. Kopau n-oii
CTENEHU U3 KOMIUIEKCHOTO Yncia

https://m.edsoo0.rt/YCWOXQ3E6

81

[IpruMmeHeHre KOMIUTEKCHBIX
YHCeN ISl pelieHus] PU3NIECKUX

https://m.edsoo.ru/M33HA2FT9




1 rCOMCTPHUYCCKUX 3aavd

KonTtposnbsHas padoTa Ne5:

82 https://m.edsoo.ru/GUNT4PQPE
"KomruiekcHbie yucia'

83 HarypanbHble u nensie uncna https://m.edso0.ru/6L53P0CIQ

84 HarypanbHble u nensie uncna https://m.edsoo.ru/9DAXEE1GO

85 llpmuenenie npisHaxos https://m.edso0.ru/XD2VU8Y18
JETUMOCTH LEJIBIX YUCEN

86 Hpiverenie npH3HaKoB https://m.edsoo.ru/BKXH3VHMC
JETUMOCTH LEJIBIX YUCEN
IIpuMeHeHne npU3HAKOB

87 JenuMocTH 1enbix yucelr: HOJl u https://m.edso0o0.ru/U549JT5GI
HOK
IIpuMeHeHne npU3HAKOB

88 nenuMocTH 1enbix yucen: HOJ u https://m.edsoo.ru/RITIFXZWU
HOK
IIpuMeHeHne npU3HAKOB

89 JIETTAMOCTH TEIBIX YUCEIT: https://m.edsoo.ru/SENDPOC4 1
OCTaTKH! MO MOJYJIIO
IIpuMeHeHne npu3HAKOB

90 JETUMOCTH IEJIBIX YUCEI: https://m.edsoo.ru/LNZN330RG
OCTaTKH! MO0 MOJYJIIO
IIpuMeHeHne npU3HAKOB

91 ACTHMOCTH HETBIX HHCCIT: https://m.edsoo.ru/ASOHTW28V
anroput™ EBKinaa ans pemeHus
3a7a4 B IEJIbIX YHCIIax

92 Konponpras padora Neo: https://m.edsoo.ru/NCZOYIBFR
"Teopus nenbix yncen"

93 Cucrema 1 COBOKYITHOCTb https://m.edsoo.ru/6QAMHIW49




ypaBHEeHHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS

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

95

OCHOBHBIE METOIBI PEILIEHUS
CUCTEM U COBOKYITHOCTEM
paLMOHAIbHBIX YPAaBHEHUI

https://m.edsoo.ru/CKESHUS7T

96

OCHOBHBIE METOIBI PEILIEHUS
CUCTEM U COBOKYITHOCTEM
HUPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/JKOPF5PM2

97

OCHOBHBIE METO/IbI PEILIEHUS
CUCTEM U COBOKYITHOCTEM
[IOKA3aTEeIbHBIX YPAaBHEHUM

https://m.edsoo.ru/51Z5AIVWZ

98

OCHOBHBIE METO/IbI PEILIEHUS
CUCTEM U COBOKYITHOCTEM
[I0OKA3aTEeIbHBIX YPAaBHEHUM

https://m.edsoo.ru/VUDYFBU4C

99

OCHOBHBIE METOIBI PEILIEHUS
CUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHUN

https://m.edsoo.ru/104NP4WEE

100

OCHOBHBIE METO/IbI PEILIEHUS
CUCTEM U COBOKYITHOCTEM
norapu(pMUUECKUX ypaBHEHUN

https://m.edsoo.ru/XIK82R4Y3

101

[IpruMmeHeHne cucTeM K pELIEHUIO
MAaTEMAaTHYECKUX 3a/1a4 U 3a1a4
W3 pa3TUYHBIX 00JacTel HAyKH U
peanbHOM )KU3HH,
MHTEPHIpETALUs [M0JTy4ECHHBIX

https://m.edsoo.ru/FVBON9ARO




pe3yabTaToOB

102

[IpruMmeHeHne CUCTeM K PELIEHUIO
MAaTEMAaTHYECKUX 3a/1a4 U 3a1a4
W3 pa3IUYHBIX 00JacTel HAyKH U
peanbHOM )KU3HH,
HMHTEpPHIpETALUs M0JTy4ECHHBIX
pe3yJbTaToOB

https://m.edsoo.ru/BS2BRDQ8D

103

IIpuMeHeHrEe HEPAaBEHCTB K
PELICHNUIO MAaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3InIHbIX
oOacTeil HayKu U pealbHOM
KU3HU, UHTEPIIPETALINS
IIOJIyYEHHBIX PE3y/IbTaTOB

https://m.edsoo.ru/KEPYP4ACG

104

KonTtponeHas padota Ne7:
"CucreMsbl palliOHAJIBHBIX,
UppaIOHAIBHBIX
MOKa3aTeNbHBIX U
norapu(pMUUECKUX ypaBHEeHUN"

https://m.edsoo.ru/PY1EYYY4M

105

PanvoHanbHbIe ypaBHEHHUS C
rapamerpamu

https://m.edsoo.ru/BVE4CV90B

106

PanmonanbHbie HEpaBEeHCTBA C
rapaMeTpamu

https://m.edsoo0.ru/AX7UKVAVW

107

PanmonanbHbIe CHCTEMEI C
rapaMeTpamu

https://m.edsoo.ru/CMKD4UGBP

108

HppauunonaibHble ypaBHEHMUS,
HEPaBEHCTBA C l1apaMeTpaMHu

https://m.edsoo.ru/PFOEGIXEG

109

HppanmoHaibHbIE CUCTEMBI C
rnapamerpamu

https://m.edsoo0.ru/GVGKCPRJZ




110

Iloka3arenbHbIC YpaBHEHHS,
HEPaBEHCTBA C l1apaMeTpaMHu

https://m.edsoo.ru/QJ4K1Y35W

111

Tloka3zaTenbHBIE CUCTEMEI C
rapaMeTpamu

https://m.eds00.ru/M72S624SQ

112

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C ITapaMeTpaMu

https://m.edsoo.ru/114BBN6PR

113

Jlorapudmuyueckue CUCTEMBI C
napameTpamMu

https://m.edsoo.ru/1IUS8V5YYB

114

Tpuronomerpuueckue
yYpaBHEHUs € ITapaMeTpamMu

https://m.edsoo.ru/J3E6M4K 5P

115

Tpuronomerpuueckue
HEPaBEHCTBA C lIapaMeTpaMHu

https://m.edsoo0.ru/KXSQIMLXW

116

TpUroHomMeTprU4eCKrE CUCTEMBI C
rnapamerpamu

https://m.edsoo0.rt/EGQYTSCMK

117

[ToctpoeHue u uccnenoBanue
MaTEMaTHYECKUX MOJENEN
peabHBIX CUTYALMI C TOMOIIBIO
YPaBHEHUH C ITapaMeTpamu

118

[TocTpoeHue u uccnenoBanue
MaTEMaTHYECKUX MOJENEN
peaNbHBIX CUTYALMI C TOMOIIBIO
CUCTEM YPaBHEHMUI C
rnapameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

[TocTpoenue u uccnenoBanue
MaTEMaTHYECKUX MOJENEN
peabHBIX CUTYALMI C TOMOIIBIO
CUCTEM YPaBHEHHM C
rnapameTpamu

https://m.edso0.ru/07QRW54X]J




120

KonTtponpsHas padoTa Ne8:
"3anaum ¢ napamerpamn"

https://m.edsoo.ru/AUDRLEGIH

121

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUIM:
"YpaBHeHus"

https://m.eds00.ru/Q96Z24GTOB

122

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUIM:
"VYpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpeHue, 060061ICHNE,
CHCTeMaTHU3alus 3HaHUM
"VpaBHeHnust. CuCTEMBI
ypaBHEHHUI"

https://m.edso00.ru/0T5CT6Z9Y

124

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUIM:
"HepaBencrsa"

https://m.edsoo.ru/785E3G27D

125

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUM:
"HepaBencrsa"

https://m.edsoo.ru/JINOOBSEMJ

126

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHWM:
"HepaBencrsa"

https://m.edsoo0.ru/S6OBDWS8RS

127

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUIM:
"IIpousBoaHas u eé
npuMeHeHue"

https://m.edsoo.ru/9ZPIBFWS3

128

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUM:
"IIpousBoaHas u e€

https://m.edsoo.r/ITBR16TV4




npuMeHeHue"

[ToBTOpeHue, 060061ICHNE,
cCHUCTEMAaTU3alus 3HAHWNI:

129 . 1 https://m.edsoo.ru/2FTL33S5B
"IIpousBoaHas u e€
puMeHeHue"
[ToBTOpeHue, 060061ICHNE,

130 CHCTEMAaTH3alMs 3HAHUI 1 https://m.edsoo.ru/20Y4E5B2P
"NuTerpan u ero npuMeHeHue"
[ToBTOpeHue, 060061ICHNE,

131 CHCTeMaTHU3alus 3HaHUM 1 https://m.edsoo.ru/O9UIWIK A2
"OyHkuun"
[ToBTOpeHue, 060061ICHNE,

132 CHCTeMaTH3alus 3HaHUM: 1 https://m.edsoo.ru/QY8 1HGQQV
"OyHkunn"
[ToBTOpeHue, 060061ICHNE,

133 CHCTEMAaTU3alMs 3HAHUI 1 https://m.edsoo.ru/8Q9LOYAR1
"OyHkuun"

134 HTorosast KOHTpoJbHAsA padoTa 1 https://m.edsoo.ru/BMDRMCOPG

135 Hozroperte, OGOGHICHIEG’ 1 https://m.edsoo.ru/N7J3K1FD7
cUCTeMaTu3alysl 3HAHUH

136 Hosropeme, OGOGHICHI\TG’ 1 https:/m.edsoo.ru/SANNIWXQM
cUCTeMaTu3alysl 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa3OBaTean0ﬁ NnporpamMmasl CpeaHET 0 00111ero 06pa303aﬂnﬂ

Yucna ¥ BEIYMCIIEHUA

1.1

OnepupoBaTh MOHATHUSAMH: pPALMOHAIBHOE U JEHCTBUTEIBHOE YHCIO,
OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOLIEHTHI

1.2

BeimonuATe  apudpmeTnyeckue — OmepauMd € palMOHAIBHBIMH U
JNEHUCTBUTEIILHBIMU YUCIIAMU

1.3

BbInonHATh npubImKEHHBIE BEIYUCICHHS, UCTIONB3YS MPaBUIIa OKPYTJICHUS,
JIeJIaTh PUKUIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUN

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM, CTaHJapTHas
¢dopma 3ammcu JEHCTBUTENBHOTO YHUCIA, KOPEHb HATYpalbHON CTEIEHHU;
UCIOJb30BaTh MOAXOAIIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHMCEN IS
pelieHus NpakTUYECKUX 3a/1a4 U IIPEACTABIICHUS JaHHbBIX

1.5

OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC U TAaHT€HC MPOU3BOJIBHOTO YIJIa;
UCIOJb30BaTh  3alUCh  INPOU3BOJILHOTO  yriila  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKIIHH

VYpaBHEHHUS U HEPABEHCTBA

2.1

OnepupoBaTh MOHATHUAMHU: TOKJIECTBO, YpPaBHEHHME, HEPABEHCTBO, LIEJIOE,
paloHaIbHOE, UppalMOHAIBHOE YpaBHEHHUE, HEPAaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE

2.2

BeimonsaTe npeobpa3zoBaHus TPUTOHOMETPUYECKUX BBIPRKEHUH M peIIaTh
TPUTOHOMETPUYECKUE YPABHCHUS

2.3

BeinonHAThe npeoOpa3zoBaHus LIEJIBIX, PAIMOHATIBHBIX U MPPALMOHAIBHBIX
BBIDQXKCHUN M pEIIaTh OCHOBHBIE THIIBI LIEIBIX, pAlUOHAIBHBIX H
HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

2.4

IIpuMeHATs ypaBHEHHMS U HEpPABEHCTBA U1 PELICHUS MaTeMaTHYECKUX
3a7a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peaslbHOM KU3HU

2.5

MO,Z[CJII/IpOBaTI: PCAJIBbHBIC CUTyallUM Ha A3BIKC aJIFCGPBI, COCTaBJIATH
BbIPpAKCHHUA, YpAaBHCHUS, HCPABCHCTBA IIO YCJIOBUIO 3aJdavd, HCCICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM allapara aJIFCGPBI

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3aqaHus (yHKIIMH, 00JIaCTh
OTpENeNIeHusT W MHOXKECTBO 3HaueHMHd (QyHKIUH, rpauk QGyHKIUH,




B3aMMHO OOpaTHbIEe QYHKIIUU

OnepupoBaTh TOHATHAMU: UYETHOCTH M HEUETHOCTh (QYHKLUUHU, HYIH

32 (byHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA
33 Hcnonb3oBatk rpaduky GyHKIMNA U1 pELIeHUs] ypaBHEHUN
3.4 CtpouTh U uuTaTh rpauKu TUHEHHON (QYHKIIMH, KBaIpaTUIHON (QyHKINH,
' CTETIEHHON (DYHKITUH C LEJIBIM IT0Ka3aTeneM
Hcnonw3oBarh Tpapuku (yHKIMHA s HMCCIEIOBAHUS IPOIIECCOB U
3.5 3aBHCUMOCTEH TpH pEIICHUH 3aJad M3 APYruxX Y4eOHBIX NPEAMETOB U
peanbHOM )KU3HHU, BBIpaXKaTh (POpMyIaMH 3aBHCUMOCTH MEX/y BETUUMHAMHU
4 Hauana maTemMaTu4eckoro aHaiamsa
41 OnepupoBaTh MOHATUSMH: IOCIIEAOBATENBHOCTh, apudmMeTnueckas U
' reoMeTpHuuecKas Iporpeccun
49 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBAIOIIAs TE€OMETPHUECKast
' nporpeccusi, CyMma 0€CKOHEUHO YOBbIBAIOIEH TeOMETPUYECKON POTrPecCuu
4.3 3amaBarh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBarh CBOWCTBA IIOCJIEAOBATEIIBHOCTE M INPOTPECCUU  IJIA
' pelIeHus peaqbHbIX 33a1a4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa U JIOTuKa
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OTIEpAL[MU HaJl MHOKECTBAMH
Hcnonb30BaTh  TEOPETMKO-MHOKECTBEHHBIM — anmapar s ONUCAHUs
5.2 peabHBIX MPOIIECCOB U SIBJIICHHM, MPU PELICHUU 3a]1a4 U3 IPYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMU:  ONpEACIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpOBEPsSIEeMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
1 Hucna v BIUKCICHUS
OnepupoBaTh MNOHATHSAMM: HaTypallbHOE, LEJI0€ YHCIO; HCIO0JIb30BaTh
1.1 NIPU3HAKKA JEIMMOCTH LEJIBIX YHCEN, Pa3J0XKEHHE YHUCIIa Ha IPOCThIE
MHOKHUTEIH JUI PEelIeHUs 3a71a4
1.2 OnepupoBaTh NOHITHEM: CTENEHb C PALIMOHATBLHBIM MTOKa3aTelieM
13 OnepupoBaTh MOHATHAMHM: JIorapu(dM 4ucia, JeCATUYHbIE U HATypaJbHbIC
' JoTapUMBI
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [IpuMeHsATH CBOWCTBA CTENEHH JUISI MPEoOpa3oBaHMs  BBIPAKCHUH,




ONCpUpPOBATh MOHATUAMMU: TIOKA3ATCIIBHOC YPABHCHUC W HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.2

BeimonnaTe mpeoOpa3oBaHusi BBIPAKEHHUH, CcoAepKaluX JOrapugmbl;
OTIEPHPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pemaTh OCHOBHBIE THIIBI JIOTApU(MUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxonuts pemenus npocTelinx TPUrOHOMETPUUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEMHBIX YPAaBHEHUN U €€ PEILIEHUE;
HCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUM U PELICHUS PAKTUYECKUX
3a1a4

2.5

Haxonuts pemenyst IpoCTEUIINX CUCTEM U COBOKYITHOCTEW PAl[MOHAIBHBIX
YPaBHEHUH U HEPABEHCTB

2.6

MO,Z[CJII/IpOBaTI: PCAJIBbHBIC CUTyallUM Ha A3BIKC aJIFCGPBI, COCTaBJIATH
BbIPpAKCHHUA, YpPAaBHCHUA, HCPABCHCTBA W CHCTCMbI IO YCJIIOBUIO 3a/a4iu,
HCCIICA0BATh MMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allliapara anrerH

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (QYHKIMA, MPOMEKYTKH
MOHOTOHHOCTH (YHKLUH, TOYKM SKCTpeMyMa (QYHKIMH, HauOoibllee WU
HauMEHblIee 3HAYCHUS (QYHKIMM Ha MPOMEXKYTKE; HCIIOJIb30BaTh MX IS
uccleIoBaHus (PYHKIMH, 3aJaHHOH rpadukom

3.2

OnepupoBaTh MOHATUSAMH: TPapUKH MOKA3aTeIbHOU, JOrapupMHUUECKON U
TPUTOHOMETPHUYECKUX (QYHKIMI; H300pakaTb HMX Ha KOOPAMHATHON
TUIOCKOCTU M UCTIOJIB30BATH ISl PEIICHUS] YpaBHEHUI U HEPAaBEHCTB

3.3

N300paxaTh Ha KOOPJMHATHON IJIOCKOCTH Tpa(UKH JIMHEHHBIX ypaBHEHUN
U HCIIOJIB30BATh UX IS PEIICHUSA CUCTEMBI INHEWHBIX YPABHEHUN

3.4

Hcnons3oBare Tpapuku (yHKIMHA I HMCCIEIOBAHUS IPOIIECCOB U
3aBHCUMOCTEH U3 JPYruX y4yeOHBIX AUCIUILTUH

Hauana MmaTeMaTH4ecKoTo aHaIm3a

4.1

OnepupoBaTh MOHATUAMU: HEeTIpephIBHAS (DYHKLNS, TPOU3BOIHAS (HYHKIUH;
UCIOJb30BaTh F€OMETPUUYECKUNA U (PU3MUECKUI CMBICI MPOU3BOJHON ISt
peuieHus 3aaa4

4.2

HaxomuTh  mpoW3BOAHBIE  BIIEMEHTAPHBIX  (YHKUUH,  BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKIMH

4.3

Hcnonp3oBaTh  NMPOU3BOAHYIO  JUIi  HCCleNOBaHMA  (QYHKIUMM  Ha
MOHOTOHHOCTh U AIKCTPEMYMBI, NMPUMEHSATh PEe3yJIbTaThl MCCIEJOBAHUS K
MOCTPOEHHIO IPahuKOB

4.4

Hcnonn3oBarh MNPOU3BOAHYIO IJId HAXOXKACHUA HAWITYHYIICTO PCIICHUSA B
MNPUKIIAAHBIX, B TOM YUCJIC COLITMAJIbHO-9KOHOMUNYCCKHUX, 3aadax

4.5

OnepupoBaTh MNOHATHUSMH: TEpPBOOOpa3Has M HWHTErpaj; IOHUMATh
reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpaja

4.6

Haxonuth mepBooOpa3Hbie IEMEHTAPHBIX (PYHKIIHA, BRIYUCIISATh UHTETPAI
o ¢opmyne Herotona — JleiiOamiia




4.7

Pemarn MNPUKJIAAHBIC 3ala4v, B TOM YHUCJIC COIMAJIbHO-3KOHOMHNYCCKOI0 U
(I)I/IBI/I‘ICCKOFO XapakTepa, CpeACTBaMU MaTEMAaTUYCCKOTO aHaJIn3a




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxn
1 Hucna v BBIUKCICHUS
Pammonanbubie  yucna. OOBIKHOBEHHBIE UM JIECSATUYHBIE JAPOOH, IMPOICHTHI,
11 OecKOHEeUHbIE MepUoAnYecKue Ipoou. ApudmMeTnueckue onepanuy ¢ padoHaAIbHBIMU
' qHcIaMHu, peoOpa3oBaHus YHCIOBBIX BhIpaxeHui. [Ipumenenne apoOeil 1 mpoueHToB
JUIsl peLEHUs IPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUMI U peabHOMN )KU3HU
JlelicTBUTENbHBIC YKCia. PariMoHanbHble U UppalMoOHaTIbHbBIE Yucia. ApupMeTndecKue
1.2 | omepamuu ¢ JOeHCTBUTENBHBIMU 4YHCHaMd. [IpuOmkE€HHBIE BBIYUCICHHS, IpaBUIIa
OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa BIUMCICHUN
Crenenb ¢ 1ensiM nokaszareneM. CtannaptHas popMa 3aliCcH JeHCTBUTEFHOTO YHCTIA.
1.3 | Hcnosb3oBaHue noaxonasuie GopMbl 3arucH EHCTBUTENBHBIX YUCEN JUIS PEeIICHUS
MIPAKTUYECKUX 3a7a4 U IPEJICTaBICHUS TaHHBIX
14 Apudmernueckuii KOpeHb HaTypaibHOM creneHu. [leiicTBus c apudmeTrnueckumu
' KOPHSIMH HATypalIbHOU CTEIICHH
15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnecTBa U TOXKAECTBEHHbIE TPE0Opa30BaHUs
29 [TpeobpazoBaHne TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmyIIbI
53 YpaBHeHHE, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meron
' HHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-pAllMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne uppanoHaJIbHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX ypaBHEHUI
57 IIpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]1a4 U 3a/1a4 U3
' pa3nuYHbIX 00JacTell HAYKH U PeaTbHOM KUZHU
3 OyHKIMH U TpadUKU
31 @Oynkius, crnocodbl 3amanus ¢yHkumu. ['padux ¢yHkiuu. B3aumHo oOpaTHbIE
' GyHKIUH
39 OOnacte ompeneneHuss MW MHOXKECTBO 3HadeHWH ¢yHKouu. Hymmu ¢yHKumu.
' [TpomexyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIC (DYHKIIUU
33 CrenenHast QyHKIUS ¢ HATYpaJbHBIM M LENbIM Moka3aTeneMm. EE€ cBoiicTBa u rpaduk.




CBoiicTBa 1 rpaduK KOpHS #-0i CTENeHH
3.4 Tpuronomerpudeckass OKPY>KHOCTb, OIpeeSIeHUEe TPUTOHOMETPHUECKUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Havana maTemaTrnueckoro aHajinsa
41 [MocnemoBaTenbHOCTH, CHOCOOBI 3aJaHHMsA IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
' OCJIEI0BATENLHOCTH
Apudmernueckass u reoMeTpuyeckas mnporpeccud. beckoHeuHo —yObIBaroras
4 | TEOMETPHYECKasd NPOrpeccHs. Cymma OeckoHEYHO YOBIBAIOIICH TIeOMEeTpUYecKOn
' nporpeccun. ®dopmyna CIOXKHBIX IPOLEHTOB. lcronb3oBaHWE MpOrpeccuu JUis
pELIEHNs pealIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa U JIOruKa
MHoxecTBO, omnepauuu HaJl MHoXecTBamu. Jluarpammel Oilepa — Benna.
5.1 [IpuMeHeHHEe TEOpPETUKO-MHOXKECTBEHHOTO —ammapara JUuisli ONHCAHMsI pealIbHbIX
MIPOIIECCOB U SBJICHUHN, IPU PEILICHUH 3a]1a4 U3 APYrUX y4eOHBIX IPEIMETOB
5.2 | Onmnpenenenue, TeopeMa, CleACTBUE, J0Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsiemMblii 371eMEeHT COEpP/KAHUSA
1 Hucna v BIUKCICHUS
1.1 HatypanbHble u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenenb C pallMOHATBHBIM MOKa3ateneM. CBOMCTBA CTETIEHU
1.3 Jlorapudm uucna. JlecsiTuuHble 1 HATYpaIbHbIE JOrapu(pMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeobpazoBaHue BBIpa)KEHHH, COEPIKALINX JIOTApU(DMBI
2.2 [TpeoOpazoBaHue BhIpaKEHH, COJEPIKALINX CTEIICHH C PAllMOHAIBHBIM MOKa3aTeIeM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 Iloka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs 1 HEPAaBEHCTBA
26 Cucrembl IMHEWHBIX YpaBHEHUN. PellleHne npuKiIaHbiX 3a/1a4 ¢ IOMOIIBIO CUCTEMBbI
' JIMHEHHBIX YpaBHEHUI
2.7 Cucrembl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTeMaTHYECKUX 3a/1a4
' W 337124 U3 pa3IMYHbIX 001acTeil HayKN U pealbHOM KU3HU
3 OyHKIMH U TpadUKU
Oynkius. [lepuognueckne ¢yHkuuu. I[IpoMexyTkKM MOHOTOHHOCTH (YHKLUH.
3.1 Makcumymbl ¥ MHHUMYMBI (yHknuu. HaunOosplnee W HauMeHbIee 3HAYEHUE
(GyHKIMHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, KX CBOHCTBA U Tpaduku




33 [Toxa3zaTenbHas u norapudmudeckas GyHKINU, UX CBOWCTBA U TpapUKH
3.4 Hcnonb3oBanue rpagukoB (GyHKUIUH 1715 peIIeHUs] YpaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMN I UCCIIEAOBAHMS IPOLIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpU PpEIICHUWH 3aJad W3 JAPYIHX Y4eOHBIX MpeIMETOB U
peanbHOM )KU3HU
4 Havana maTtemaTuyeckoro aHanusa
4.1 HenpepbiBHbie GyHKIIMN. MeTO UHTEPBAJIOB ISl pEIICHUs] HEpaBEHCTB
4.2 [TpousBoanas ¢pyHkuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM
43 [TpousBoaHbie 3neMeHTapHBIX GYHKIUH. DOpMynabl HAaXO0XKAEHUS MPOU3BOTHON
' CYMMBI, IPOU3BEACHUS U YAaCTHOTO (DYHKUIUN
[IpuMeHeHre TPOU3BOJHONW K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.4 SKCTpeMyMbl. HaxosxJeHne HauOOoNbIIer0o U HAaUMEHBIIETro 3HaYyeHHs (DYHKIHMU Ha
OTpE3Ke
IIpuMeHeHre MPOU3BOIHOMN AJI HAXOKJICHUS HAWIYUIIEro PELICHUs B IPUKIIAIHBIX
4.5 3ajavax, JUIg OIpeIeNieHHs CKOpPOCTH Tpoliecca, 3aJaHHOro (GopMynaoi HiIu
rpadpuKom
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii 1 puznyeckuii cMpici. Beluncnenue uHTErpaia mo

dopmyne Hetorona — JleitOnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJBHOM
IPOI'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBAHUSA K NPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
NMPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeJHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnanenne meTomamMmM J0Ka3aTeNbCTB, alrOPUTMAMM DPELICHUS 3ajady;
yMeHue (GopMynIHpOBaTh W OINEPHPOBATH MOHATHAMH: OIpeaesCHHE,
aKkcHoMa, Teopema, CIIEJACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE€ M TPOTHBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOJIUTH HPUMEPH U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJ MaTeMaTH4ecKOW MHIYKIUH;
MIPOBOJIUTH JOKA3aTEIbHbBIE PACCYKICHUS MPU PELICHUH 33134, OLIEHUBATh
1 JIOTMYECKYI0  TMPAaBHIBHOCTh  PACCYXKJIEHHH; yYMEHHE OIEepHpOBAaTh
MOHATUSAMH: MHOXECTBO, MOJMHO)KECTBO, OMEpaIlMi HaJ MHOXXECTBAMU;
YMEHHE  HCIOJb30BAaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
ONMCAHMSI PEATbHBIX MPOIIECCOB U SBJICHUN M MPU PEUICHUU 33/1a4, B TOM
qHcie U3 APYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEPUPOBATH MOHATHIMU:
rpad, cBs3HBIA rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
U ONHUCHIBATh Tpadbl Pa3IMnYHBIMHU CIIOCOOAMHU; UCIIONB30BaTh Tpadbl Mpu

pelieHuu 3a1a4y

YMeHue omnepupoBaTh MOHATUSMH: HATypalbHOE YHCIO, LIEI0E YHCIIO,
CTETeHb C IIETBIM MOKa3aTesieM, KOPEHb HAaTypaJbHOM CTENEHH, CTENEHb C
palnMoHaNbHBIM TIOKA3aTelIeM, CTENEHb C JICHCTBUTENBHBIM IMOKa3aTeleM,
jgorapupM UHCIA, CHUHYC, KOCMHYC M TaHT€HC IPOU3BOJILHOTO 4YHCIIa,
OCTaTOK IO MOJYJIO, PALMOHAJIBHOE YHCIIO, HPPALUOHATIBHOE YHCIO,
MHOJKECTBA HATYPaIbHbBIX, LENbIX, PAlHOHAIBHBIX, JEHCTBUTEIbHBIX
2 YHCeNT; YMEHHE HCII0JIb30BaTh MPU3HAKU JETMMOCTH, HAMMEHBIINH 00Iui
JEeTUTeIh W HauMeHbllee oOImee KpaTHoe, alropuT™M EBkimmma npu
peleHn: 3a7ay; 3HaKOMCTBO C Pa3jIMYHBIMU MO3MIMOHHBIMH CHCTEMaMH
CUMCIICHUS; YMEHHE BBITIOJIHATH BHIYMCIICHUE 3HAUCHUH U TpeoOpa3zoBaHus
BBIPQXKCHUH CO CTENEHsSMH M Jiorapudmamu, mnpeodpa3oBaHus IpOOHO-
pallMOHANBHBIX  BBIPQKEHUH; yMEHHE  ONEpPUPOBATh  MOHATHIMMU:

IoCJICA0BAaTCIIbHOCTD, apI/I(bMeTI/I‘ICCKaH mnporpeccus, TrcCoOMCTPpHUYCCKAA




nporpeccusi, OECKOHEYHO YOBIBaiollas T'e€OMETpUYEcKasi IMPOrpeccus;
YMEHHME 3a7aBaTh IOCJIEI0BATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEepUpOBaTh MOHATHAMH: KOMIUIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMILJIEKCHBIE YHMCIIA, MOJYJAb M apryMEHT
KOMIUIEKCHOTO ~ 4uciia, ¢GopMa  3alMcd  KOMIUIGKCHBIX  YHCell
(reomeTpuueckas, TPUTOHOMETpPHYECKass M ainreOpanydeckas); yMeTb
MPOU3BOAUTE apU(METHUECKUE JAEHCTBHS C KOMIUICKCHBIMH HYHCIAMU;
IIPUBOJUTH IIPUMEPHI UCMOJIb30BAHUS KOMIUIEKCHBIX YHCEN; ONEpUPOBATH
HNOHATUAMM:  Marpuua 2X2  wu  3x3, omnpedenuTeNb  MaTpULbl,

FCOMCTpI/I‘ICCKI/Iﬁ CMBICJT OITPCACIIUTCIIA

YMeHHue omnepupoBaTh IMOHATUSAMU: PALMOHAIBHBIC, WUPPALMOHAJIBLHBIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(pMHUECKUE, TPUTOHOMETPUUYECKUE
YpPaBHEHUs UM HEPABEHCTBA, HUX CHUCTEMBl; YMEHHME OIEPUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXJECTBEHHOE INpeoOpa3oBaHHe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMA YPAaBHEHUHM U HEPABEHCTB, PaBHOCWIbHOCTb
YPaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHME pellaTb YypaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbl C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; pEILIATH
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IPUMEHSTH
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTeMaTUYECKUX

3a7a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U pPeaslbHOM KU3HU

YMeHue omnepupoBaTh TOHATHUSAMH: (PYHKIMSA, YETHOCTH (YHKIHUH,
NEPUOJANYHOCTh (YHKIMHM, OTPAaHMYCHHOCTh (YHKIIMHM, MOHOTOHHOCTH
GbyHKIMHU, SKCTpeMyM (QYHKIUHU, HauOoJplllee U HaWMEHbIIEE 3HAYCHUS
(GyHKIMU Ha TMPOMEXKYTKE, HENpPEpbIBHAS (PYHKIIMS, aCUMIITOTHI Ipaduka
¢byHKIMU, TepBas U BTOpas MPOM3BOJHAS (PYHKIIMH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, OIpeneIEHHBIN
MHTETpaj; yMEHHE HaXOJUTh AaCUMOTOTHl Tpaduka (YHKUUH; yMEHUE
BBIUMCIIATH  TPOU3BOJHBIE  CYMMBI, IPOMU3BEICHHSA, YAaCTHOTO U
KOMIO3ULMU (YHKUIMH, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIMU; YMEHHME HaXOIUTh IPOU3BOIHBIE AIIEMEHTAPHBIX (YHKIIUH;
YMEHHE HCIOJIb30BaTh IPOU3BOAHYIO [UIS HCCIEAOBAHUS (DYHKIIMIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTHYeCKOTro
aHauM3a; NPUMEHATh TMPOM3BOJHYIO Ul HAXOXKJICHHS HAMIIyYIIero
pelieHusl B MPHUKIAAHBIX, B TOM YHCIE COLMATbHO-3KOHOMUYECKUX U

buznuecKux 3a7adax; HaXOAWTh TUIOMIATU U OOBEMBI QUTYDP C MOMOIIBIO




HUHTCrpajia; IMPUBOAUTHL MNPUMCPbBI MATCMATUYCCKOTO MOJACIHNPOBAHUA C

MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHU I

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMHN, 0OpaTHas (yHKIUS,
KOMIO3ULUS (QYHKIUH, nuHeiHas (yHKUUs, KBaJpaTu4yHas QyHKLUS,
panMoHanbHas (YHKIUS, CTerneHHass (YHKIUS, TPUTOHOMETPUYECKUE
GyHKIMH, OOpaTHBIE TPUTOHOMETpPUYECKHE (YHKIIMH, MOKa3aTelbHas W
norapupmudeckas (yHKLIHUU; YMEHHE CTPOUTh TpadUKd HU3YyYEHHBIX
¢GbyHKUIMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKUHUH,
MCTOJb30BaTh TPapUKH Al U3YYEHHUS MPOIIECCOB U 3aBUCUMOCTEH, Mpu
pelIeHN: 3a7ady U3 APYruX Y4eOHBIX MPEAMETOB U 33/a4 U3 peaslbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBUCHMOCTH MEXKAY BEIUYHMHAMU;
UCTOJb30BaTh CBOWCTBA U TpaduKu (YHKIHMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 33Ja4 C IMapamMeTpaMiu; H300pakaTh Ha KOOPJHMHATHON

IIJIOCKOCTH MHOKECTBA PELLICHU YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOILCHTHI, J0JIM M YacTH, Ha ABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a7a4dl U3 00JacTU YNpPaBJICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMU); COCTABIATH BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIOBHIO 3a/layd, HUCCIENOBATh IIOJyYEHHOE pELICHUE H
OLICHUBATh MPaBAONOJOOHOCTh pPE3YyNbTAaTOB;, YMEHHME MOJICIUPOBATH
pealbHBIE CUTyallMd Ha $A3BIKE MATEMAaTHKHU; COCTaBJIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a/1a4U, UCCIEA0BATh
MOCTPOEHHBIE ~ MOJIEIM C  MCIOJB30BAaHMEM  ammapara  ajareOpsl,

MHTEPIPETUPOBATH IT0OJTYYCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMHU: CpeaHee apu]MeTHueckoe, MearaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HAbOpa; yMEHHE HU3BJIEKaTh, MHTEPIPETHPOBATH
nH(pOpMaINIO, IPEICTABICHHYIO B TAaOJIMIIAaX, HAa JUarpaMMmax, rpapukax,
OTPaKaIOIIYI0 CBOMCTBA peaJIbHBIX MPOIIECCOB U SBJICHUM; MPEICTABIISATH
uHQOpPMALIUIO C TOMOIIBI0 TabIWIl W JAWarpaMM; HCCIEIO0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; Ipa)UuecKu UCCIEI0BAaTh COBMECTHBIC

HaOJIOIEHUS C TOMOUIBIO THarpaMM pacCeMBaHUA U JIMHEHHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIy4aWHOTO COOBITHS;, YMEHHE BBIUYUCIATH




BEPOATHOCTh C UCIOJB30BaHHUEM TpapUuecKUX METOIOB; MPUMEHSThH
(bopMynbl CHOKEHHS M YMHOXEHHS BEpOATHOCTEH, (QOpMyny MOIHON
BepOATHOCTH, Gopmyny beprymnu, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH peabHBIX COOBITHI; YMEHHE OIEpUPOBATH
NOHATUSAMH:  CIIydyailHas BEJIMYHMHA, pacClpesielieHue BEpOSTHOCTEH,
MaTeMaTH4eCKOe OKUAAHUE, IHUCIEPCUs M CTaHAAPTHOE OTKIOHEHHE
ClyyalHOH  BEJWYMHBI, (YHKUUM  paclpefeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBLHOTO paclpe/iesieHuil; yMeHue
UCTOJIb30BaTh CBOWCTBA M3YYEHHBIX PACIpENeICHUN IS PELIeHus 3ajay;
3HAaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOUHBIX
UCCIICIOBAaHUI; yMEHHE TPUBOJUTH TPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TNPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHUAMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYCTAHUH,
YHUCIO  MEpecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  NPUMEHSTH
KOMOMHATOpHbIE (DAaKThl U PACCYKICHHUS JUISI PELICHUs 3a/1a4; OLEHUBATh
BEPOSATHOCTH PEATbHBIX COOBITUI; COCTABIATH BEPOSITHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH II0OJTYyYCHHBIN pe3yIbTaT

YMeHue onepupoBaTb IMOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIja, INIOCKUN YroJl, ABYIPAHHBIN
YroJl, TPEXITPAHHBIA YIOJI, CKPELIUBAIOIINECS MIPSAMBIC, APAIIICIbHOCTh U
NEPIEHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy IpSIMBIMH,
Yrojl MEXIAy IpsMONM M INIOCKOCTBIO, YrOJd MEXKAY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXAY IIOCKOCTSMH; YMEHHME HCIIOJIb30BATh IIPU PEIICHUU
3aa4 U3ydeHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBAThH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpA; CTPOUTh MaTeMaTHYeCKHe
MOJENIM C IOMOIUBID T€OMETPUYECKUX IIOHATUM M BEJIMYMH, pELIATh

CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOMIATL (GUTYpbl, 00BEM (GUrYpHI,
MHOTOI'PaHHUK, IMPaBUJIbHBIA MHOTOTPAHHUK, CEUEHHWE MHOTOTPAHHUKA,
KyO, mapamenenunesn, Npu3Ma, OUpamMpaa, ¢GuUrypa M TOBEPXHOCTh
BpallleHHs, IMIMHAP, KOHYyC, Inap, cdepa, IUOMEaab cdepsl, MIOLIaIb
MOBEPXHOCTH MUPAMUIbI, MPHU3MBI, KOHYCa, LWIMHIpPA, O0BEM Kyoa,
NPSMOYTOJIBHOTO TMapajUleNienuIe/ia, MUPaMUIbl, NPHU3MBI, IHIUHIDPA,
KOHycCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHMS KOHyca M LWIMHIPA,

napajijiCJIbHbIC OCH HWJIM OCHOBAHUIO, CCUCHHUC IIapa, IJIOCKOCTD,




Kacaromasicsi cgepbl, LIWIMHApPA, KOHYCa; yMEHHUE CTPOUTh CEUYCHHE
MHOTOI'paHHHUKa, W300pakaTh MHOTOTPAHHUKH, (DUTYPHI M TMOBEPXHOCTHU
BpaIlleHHs], UX CEUEHHs], B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHATh CBOMCTBA reOMETpPUYECKHX (DUTYpP, CAMOCTOSTEIHLHO
(bopMynUpoBaTh OINpeesIeHUs] U3ydaeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M MpHU3HAKAX T'€OMETPUYECKUX (HUryp, OOOCHOBBIBATH WIIU
ONpoBepraTh HX; YyMEHHE MpPOBOAUTH Kiaccu(ukanuioo ¢Guryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOJMMBIE JOTIOJIHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATUSIMH: JBIDKEHHE B  INPOCTPAHCTBE,
napajyieNIbHbIi MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH W B INPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOAOOMs, TMOA0OHBIE (UTYpBI; yMeHHue
pacro3HaBaTh paBHbIE U MOJOOHBIE (DUTYpPBHI, B TOM YHUCIIE B IMPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPHUUECKIE OTHOLICHHS TIPU
pelIeHUH 3a/la4; HaXOAWUTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, Yrod,
IUIOIIA/b, 00BEM) MPU PELICHUU 33734 U3 APYTUX YUEOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; YMEHHME BBIYMCIATH T€OMETPUYECKUE BETHMYUHBI
(mHa, yroi, mioOmagb, OOBEM, IUIOMAAb MOBEPXHOCTH), HCIOJIB3YS
M3yueHHbIE (OPMYIIBI U METOJBI, B TOM YHCIE: IJIOMIA[b MOBEPXHOCTU
MUPAMHJIBI, MPU3MBI, KOHYCa, IMJIMHJpA, TUIOmans cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ HapaJuleNieNuIeaa, NHPaMUIbl, TMPHU3MbL, LWIMHAPA,

KOHYCa, [I1apa; yMEHHE HAXOUTh OTHOIICHHE 00hEMOB MOAOOHBIX (HUTYP
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YMeHue onepupoBaTh HNOHATUSAMHU: INPSMOYrOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpa Ha YHCJO, pa3JoXKEHHWE BEKTopa Mo 0Oasucy,
CKALIPHOE IIPOU3BEACHUE, BEKTOPHOE IIPOU3BEACHUE, YOI MEXAY
BEKTOPAMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIM M KOOPAVHATHBIA METOJ

IUISL PELICHUs] TeOMETPHUECKUX 3a71ay M 3a/1a4 APYTUuX y4eOHBIX MPEIMETOB
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YMenue BI:IGI/IpaTI: HO,Z[XO,Z[HH_II/Iﬁ MCTOA AJid PCIICHUA 3aa4U; TIOHUMAaHHUC
SHAYMMOCTU MATCMATUKWU B MU3YYCHHU MPUPOIHBIX H OGH.[CCTBCHHBIX
nponeccos u HBHCHHﬁ; YMCHHUC PpacCllO3HaBaTh IMPOABJIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHUC NMPHUBOIUTH MPUMCPBI MATEMATHUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MAaT€MAaTHYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPSAEMbBIX HA

EI'D IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna v BIUKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haku JeTUuMOCTH LEbIX YHCE
12 Parmonanbubie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOM, IPOLEHTHI,
' OeCKOHEUYHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIIECHU. JencrBus c
' apu(pMETHYECKIMH KOPHSIMHU HATypaJIbHOM CTENeHN
1.4 Crenenp ¢ menbiM mokaszateneM. CTelneHb € PalMOHAIBHBIM TOKA3aTEJIeM.
' CBolicTBa CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAaHT€HC YMCIIOBOTO apryMEeHTa
1.6 Jlorapugm uucna. JlecsTUIHbIE U HATypallbHbIE JIOrapU (MBI
JlelicTBuTenbHBIE uucia. ApUpMETHYeCKHE OINepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOnuxEHHBIE BBIYUCICHHS, NMpPaBWIa OKPYIJICHUS, NPUKUIKA H
OLIEHKa Pe3yJIbTaTa BbIYMCICHUIN
1.8 [IpeobpazoBaHue BhIpasKeHHIHA
1.9 KommnekcHele uncna
2 VpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenbie u ApOOGHO-pAITMOHAIBHBIE YPABHEHUS
2.2 HppauuoHaibHble ypaBHEHUS
23 Tpuronomerpuiecknue ypaBHEHUS
2.4 [Toxa3zaTenbHbIC U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u ApOoOHO-paALIMOHAIBHBIE HEPABEHCTBA
2.6 HpparnmoHaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Marpuia cucTeMbl TMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTPUIbI
3 OyHKIMH U TpaduKu




Oynkiys, cnocodsl 3aganus GyHkun. ['padpuk Qynkuuu. Bzanmuo oOpatHbie

>l ¢ynkuuu. YérHeie n HeuétHble PpyHkuuu. Ilepuoauueckue GpyHKIIMA
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢yHkumu. Hymm ¢yHkumu.
) [IpoMeXyTKM 3HAKOTIOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
' MakcumMymbl 1 MUHUMYMBI (yHKIMU. Hambosnbliiee U HauMeHblee 3HauUCHHE
(GyHKIMHU Ha TPOMEXKYTKE
13 Crenennas (QyHKIUS ¢ HATypaldbHBIM M IIENIBIM MOKa3aTeneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauk KOpHS #-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, KX CBOHCTBA U Tpaduku
3.5 [Toxa3zaTenbHas u norapudmuyeckas GyHKINU, UX CBOWCTBA U TpapUKH
16 Touku paspeiBa. AcumnToThl TpadukoB (yHKiuil. CBoHcTBa (QYHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs IIOCIEN0BATEILHOCTEMN
3.8 Apudmernueckass M reomerpuyeckas mporpeccun. @Dopmyna  CIOXKHBIX
' MIPOLICHTOB
4 Hauana maTemMaTu4eckoro aHaiamusa
4.1 [TpousBoanas ¢pyHkuu. [Ipon3BoaHbIE AIEeMEHTAPHBIX (QYHKINUN
[IpuMeHeHre NPOU3BOAHON K HCCIEAOBaHHIO (YHKIUH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMBbl. HaxosxaeHne HamOOJbIIero ¥ HaUMEHBIIETo 3HaueHUs (pyHKIUU
Ha OTpe3Ke
4.3 ITepBooGpa3nas. MuTerpan
5 MHoxecTBa U JIOruKa
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 mOBepXHOCTHU BpaIICHUS




‘ 7.5 ‘ Koopannats! u BEKTOpHI




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 481448336152253156237683129688102374781711165205
Bnageney CeHuoBa HaTanka AncBepToBHa

OeicTevTened C 04.09.2026 no 04.09.2027



http://www.tcpdf.org

		2026-09-22T16:56:37+0500




