PABOYASA ITPOI'PAMMA YUYEBHOI'O IPEIMETA«AJI'EBPA 1 HAYAJIA
AHAJIM3A» (YIJIYBJEHHBIN YPOBEHD)

I.COAEPKAHUE YYEBHOI'O ITPEJIMETA «AJITEBPA U HAYAJIA AHAJIN3A»
(YIJIYBJEHHBIN YPOBEHbD)

10 KJIACC

Yncsa v BbIYUCIEHUSA

Paronaneupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue podu. Ilpumenenue apodeii u NpoLEeHTOB Ui pelIeHUs NPUKIAAHbIX 3a7a4 U3
Pa3JIMYHBIX OTPACiIel 3HAHUHN U PEaTbHON KU3HU.

JleiicTBuTenbHbIe uncia. PanuoHanbHble W UppaloOHaibHbIE uyncia. Apudmernyeckue
omnepanuy C JEeUCTBUTEIbHBIMU 4YUCIaMHU. MoOAyJsib JEHCTBUTEIBLHOIO YHMCJIa U €ro CBOWCTBA.
[TpubnukE€HHBIE BBIUMCIECHUS, TpaBWIa OKPYIJIEHUS, TPHUKUAKA M OIEHKAa pe3yjbTara
BBIYHCIICHUM.

Crenens ¢ nenbiM nokaszareneM. bunom Herotona. Mcnonb3oBanue noaxoasuiei (opmbl
3aMyCU AEUCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAKTUUECKHX 3aJa4 U IPEICTABICHUS JaHHbIX.

ApudmeTnueckuil KOpeHb HaTypalbHON CTEIIEHU U €r0 CBOWCTBA.

CreneHb C panuoOHaJIbHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKAa3aTeJIeM.

Jlorapudm uncna. CoiictBa norapudma. JlecITHIHBIC U HATypATbHBIE JIOTAPU(PMBI.

CuHycC, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHT'€HC YHUCIIOBOTO apryMEHTAa.

YpaBHeHus 1 HepaBeHCTBA

ToxnmecTBa W TOXIECTBEHHBIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb YpaBHEHHUS.
PaBHOCHIIbHBIE YpaBHEHUSI U ypaBHEHUs-CleACTBUS. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUs LEJIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.
MHorowiessl OT OJHOM IEpeMEHHOHM. JleneHue MHOrouseHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nensiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpa3oBaHuUs YHUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

WUppauvonanehuple  ypaBHeHHs. (OCHOBHBIE METOJABl  PEIICHUS  HUPPALMOHATBHBIX
YPaBHEHUHN.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUS 10KA3aTEIbHBIX YPaBHEHU.

[IpeoOpa3oBanue BbIpaXeHH, COepKALUX Jorapu(MBbl.

Jlorapudpmuueckue ypaBHeHHs. (OCHOBHBIE METOABI PEIICHHS JIOTapU(YMUIECKUX
YpaBHEHUH.

OcHoBHble Tpuronometrpuyeckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BbIpaKEHUI. PelieHre TpuroHoMeTpuuecKuX ypaBHEHUM.

Pemenne cucreM JIMHENMHBIX ypaBHEHMH. Marpuua CUCTEMbl JIMHEHMHBIX YpPAaBHEHMM.
Onpenenurenb MaTpUIbl 2X2, €ro T€OMETPUYECKUNM CMBICI U CBOMCTBA, BBIYHMCICHUE €Tr0
3HAYEHUsI, IPUMEHEHUE ONPEIEIUTENS JUIsl PELLIEHUsS] CUCTEMBI JINHENHBIX ypaBHEHUN. Pemenue
MPUKJIAJHBIX 33J]a4 ¢ MOMOIIbIO CUCTEMBI JIMHEHHBIX ypaBHeHUI. MccnenoBanue nocTpoeHHOM
MOJIETH C MTOMOLIbIO0 MaTPULL U ONpeeIUTENEH.



IlocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CHUTyalluH C MOMOIIBIO YPaBHEHMH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTHUYeCKUX 3a7ad U
3a]1a4 U3 pa3IUYHbIX 00JaCTe HAyKU U peabHOMN KU3HHU.

DOYyHKUMH U TPaPUKHU

OyHkuus, crnocobbl 3amaHus ¢GyHKuM. B3aumuo oOpartHbie ¢(yHkumu. Kommnosunus
¢byukuuit. I'paduk pyHkumu. DnemeHTapHble Ipeodpa3zoBaHus Ipa@uKoB QyHKIHA.

OO6nacte ompeneneHust 1 MHOXKeCTBO 3HadeHud QyHkuuu. Hymn ¢ynxmum. [Ipomexytku
3HAKOMOCTOSHCTBAa. YUETHbIe M HeuérHble (yHkMU. [lepuonnueckue Qynkimm. I[IpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHMMYMbI (pyHKIMH. HanGombiee 1 HaumeHblee
3Ha4YeHUs PYHKINU HA TPOMEKYTKE.

JluneitHas, KBapaTUIHAS U IPOOHO-TMHEHHAS PYHKIIMHA. DIIEMEHTApHOE MCCIIEAOBaHNE U
MOCTPOEHNE UX TPaUKOB.

Crenennast (QyHKIMS ¢ HATypaJIbHBIM W IETBIM TOKa3zateneM. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHSA n-oi creneHu Kak (yHKIMH OOpaTHOM CTENeHHM C HaTypajbHBIM
ITOKA3aTEJIEM.

[Toka3zarenbHas u porapudmuyeckas GyHKIMU, UX CBOMCTBA U rpaduku. VMcnons3oBaHue
rpaduKoB (pyHKIMA JUI pelieHns ypaBHEeHUH.

Tpuronomerpudueckass OKPYKXHOCTb, OIPEICIEHHE TPUTOHOMETPUYECKHX  (DYHKITHIA
YHUCJIOBOI'O apIyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B peallbHBIX Mpolieccax U sABIeHUAX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHajimn3a

ITocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOcieI0BaTeNbHOCTENH. MeTon MaTeMaTn4ecKoi
UHAYKIMA. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BATENbHOCTH. VcTOpus BO3HUKHOBEHMS
MaTEeMaTHYECKOro aHAJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMerpuyeckas nporpeccud. beckoHeuHo — yObIBaromas
reomerprueckas nporpeccus. CymMma OECKOHEYHO YOBIBArOIIEH reOMETPUYECKON MPOTrpeccuu.
JIMHEeWHBII HW AKCHOHEHUUATBbHBIM pocT. Yumciao e. DopMyna CIOXKHBIX MPOLIEHTOB.
Hcnons3oBaHue NMporpeccuu A peieHus peasIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepbiBHble ¢GyHKIMH M UX cBOMCTBA. TOukW paspbiBa. ACHMHOTOTHI T'padUKOB
¢yskuuii. CpoiicTBa (yHKIMH HENpepbIBHBIX Ha OTpe3ke. MeTox MHTEepBANOB I PELICHUs
HepaBeHCTB. [IpuMeHeHne CBOWCTB HETIPEPBHIBHBIX (D)YHKLMH IS peIIeHHs 3a/1a4.

IlepBas u BTOpas npousBoaHbie GpyHKIMHU. OnpeaencHue, TeOMeTpUYeCKHi U (pru3ndecKuii
CMBICJI POU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpauKy QyHKINH.

IIponsBoaHble AneMeHTapHbIX QyHKUIUH. [Ipon3BoaHas cyMMbl, IPOU3BEICHHMSI, YACTHOTO
Y KOMITO3UIIMU (QYHKIHH.

MHoxecTBa M JTOTHKA

MHoOXecTBO, onepaluyd HajJ MHOXKECTBaMU U MX cBoiicTBa. /Iuarpammsl Diinepa—BenHna.
IIpuMeHeHnEe TEOpEeTMKO-MHOKECTBEHHOIO anmapara AJIs ONMCAaHUS PEAbHBIX IMPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MAaTeMaTHYECKOro  OObBEKTa,  CIEACTBUE,
JI0KAa3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KJIACC

Yuciaa ¥ BBIYUCIECHUS



Hatypanbuble u 1nensle uucna. [IpumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HanOonmpImmi obuwii genurens (nanee — HOJl) n nHanmenspmee obmiee kpataoe (manee — HOK),
OCTaTKOB 110 MOJYJIIO, allropuT™Ma EBKIIMIA U1l pelieHus 3a/1a4 B LEJbIX YUCIIaXx.

KommnekcHble 4ncnma. AunreOpandeckas M TpUTOHOMETpudeckas (HOpMbI  3amnucu
KOMIUIEKCHOTO 4Yuclia. ApupMeTHUECKUe ONepalnu ¢ KOMIUIEKCHBIMU yuciaMu. M3o0paxeHue
KOMIUIEKCHBIX YHMCE Ha KOOpAUHATHOM mockoctu. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO uucia. IIpuMeHeHne KOMIUIEKCHBIX 4YHced I pelieHus (GU3NYecKux |
reOMETPUUYECKUX 3a1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBys. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUUYECKHX YPABHEHHH C TOMOIIBIO TPUTOHOMETPUUYECKON
OKpY>XHOCTH. PellieHne TpuroHoMeTpruueckux HepaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHs [TOKa3aTeIbHbIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOBI PELICHNS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  pPELIEHUS CHCTEM UM COBOKYINHOCTEH  palMOHAIBHBIX,
UppaMOHATIBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHECHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.

[IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEeMaTHMYeCKUX 3ajad U
3ajjad U3 pa3IMyHbIX 00JacTell HayKM M PpEeaJbHOM JKU3HU, HMHTEpPIpeTanus MOJIyYeHHBIX
pe3yabTaToB.

DYyHKUMH U TPapUKU

I'papux xomnozunuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUIl U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue QyHKIUHN, UX CBOMCTBA U rpaduKu.

I'paduueckne MeToAbl pEIICHWS ypaBHEHWH H HEpPaBeHCTB. [ 'paduueckue MeTOb
peuieHus 3a1a4 ¢ napaMmeTpaMu.

Hcnons3zoBanne rpadukoB (QYHKIUN 71 MCCIEIOBAHUS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUN 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEaTbHON HKU3HU.

Havana maTeMaTH4eCKOro aHajmu3a

ITpuMeHeHne MPOM3BOAHOM K UCCIET0BaHUIO (DYHKIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HauboIbIIero 1 HAMMEHBIIETO 3HAYCHHI HENMPEePhIBHON (DYHKITUU Ha OTPE3KE.

IIpuMmeHeHne NpPOU3BOJHOM M HAXOXKACHUS HAWIY4IIEro PpEUIeHHs B IPHUKIAIHBIX
3aja4ax, JAJs OINpeAeNeHUs] CKOPOCTH W YCKOpPEHHs Mpoliecca, 3aJaHHOro (Gopmysiaod wiu
rpapuKOM.

[TepBooOpasHasi, OCHOBHOE CBONCTBO TepBoOoOpa3HbIX. [lepBooOpaszHbie 37eMEHTapHBIX
¢bynkuii. [IpaBuna Hax0XA€HUS TEPBOOOPAZHBIX.

Nurerpan. ['eomerpuyeckuil cMbICi UHTETpaja. BeluncieHne onpenenéHHoro HHTerpaia
o ¢popmyie Herorona-JleiOnuna.

[IpumeneHrne wWHTErpana s HAXOXKACHUS IUIOMAACH IUIOCKUX Quryp u o0bEMOB
Tre€OMETPUUYECKUX TEI.

[Tpumeps! pemennit quddepeHnnanbHpIX ypaBHeHHA. MaTtemMaTHueckoe MOJIeITHPOBaHUEe
peanbHBIX MPOIIECCOB C MOMOIIBI0 U] PepeHInaTbHBIX YPaBHEHUH.



II. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA YYEBHOI'O IIPEIMETA
«AJITEBPA M HAYAJIA AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb)
JIMHHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOr0 BOCIUTAHMS

c(OpPMUPOBAHHOCTh TPAXKIAHCKON TMO3MIMHM OOy4yaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIEeCTBa, IPEICTABICHUE O MATEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOLEAYp TPakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OIPOCHI U APYTOE), YMEHHE B3aUMOJICHCTBOBATH C COI[MATbHBIMH MHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

Cc(hOPMUPOBAHHOCTh  POCCHUHCKOW TpakJAaHCKOM UACHTHYHOCTH, YBaXEHUS K
OpOLUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHUSIM  POCCHICKMX MAaTeMaTUKOB M POCCHUHCKOM MAaTeMaTHYECKOW  IIKOJIbI,
UCIOJIb30BAHUE ITUX JOCTHKEHUH B APYTUX HAyKaX, TEXHOJOTHAX, chepax SIKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHWE JIyXOBHBIX IIEHHOCTEM pPOCCHUICKOrO Hapoja, Cc(HOpMUPOBAHHOCTh
HPaBCTBEHHOI'O  CO3HAHMS, OSTUYECKOIO TIOBEJECHHUSA, CBSI3aHHOTO C NPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHUI HAyKU U JIEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIUYHOIO BKJIAJa B
MIOCTPOCHUE YCTOHYNBOTO OYIYIIETO;

4) 3cTeTUYECKOr0 BOCIMTAHMS:

JCTETUYECKOE  OTHOIIEHHWE K MHpPYy, BKJIKOYAass O3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIIEHUH, pacCyXICHUH, BOCHPHUUMYHBOCTh K
MaTE€MaTUYECKUM aCleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS TPHUMEHITh MaTeMaTH4YeCKHUe 3HAHUS B HHTEpecax
3JI0pOBOTO U 0€30MacHOTr0 00pasa JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3m0poBOE TUTaHKE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OTIBIXA, pETYJsipHas (U3HIecKas
AaKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE MPHU 3AHATUAX CIIOPTHUBHO-030POBUTEIHHOM
JEATEIBHOCTBIO;

6) TPyA0BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHWE LEHHOCTU TPYAOIIOOMS, MHTEpPEC K Pa3IUYHBIM
chepam mpodeccHOHATbHOW  AESITEIBbHOCTH, CBSI3aHHBIM C  MaTeMaTHKoM U eé
NPUWIOKEHUSIMH, yMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oyaymel mnpodeccun u
peaNn30BhIBaTh COOCTBEHHBIC KM3HEHHBIC IUIaHBI, TOTOBHOCTH M CIHOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHUIO M CaMOOOpPA30BAaHHMIO Ha TPOTSKEHUU BCEU KHU3HU,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEUICHUU MPAKTUYECKHX 3a7ad MaTeMaTH4YeCKOU
HaIlpaBJIEHHOCTH;

7) IKOJIOTMY€eCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYyJNbTYpbl, MOHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMUYECKHUX MPOLIECCOB HAa COCTOSIHME MPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHME
rII00AaNBPHOTO  XapakTepa dKOJIOTUYECKUX MpoOJieM, OpHEHTalus Ha MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAaHUU JUIg pelIeHds 3aJad B OOJNAcTH OKpYXKawIed cpelsbl,
TJIAHUPOBAHKE MOCTYIIKOB U OIIEHKU UX BO3MOYHBIX MOCJIEICTBHUM JIJIsi OKPY>KAOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSL:



c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW MPAKTUKHU, MOHMMAaHWE MATEeMAaTHYECKOM HAayKH Kak
chepbl 4eNoBEYECKOU EeATENBHOCTH, JTAroB €€ Pa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHUA
IUBWIN3AIMN, OBJAJCHUE S3bIKOM MaTEMaTUKM © MaTEMaTHYECKOW KyJIbTYpOW Kak
CPEICTBOM IMO3HAHUSI MHPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO M HUCCIEAOBATEIIbCKYIO
NesITeIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHbIC YHHBeEpPcaIbHbIe YueOHbIE JeHCTBHUS

ba3oBble Jlornyeckue 1eHCTBUA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMaTH4YECKHX OOBEKTOB,
HNOHATUH, OTHOUIEHMM MEXJIy NOHATUAMHU, (QOPMYIUPOBATh OMNPEICIICHUs TOHATH,
yCTaHaBJIMBaTh CYIIECTBEHHbIN NpU3HAK KiIaccU(UKALMK, OCHOBaHMs JUIsl 000OLIeHHSA U
CpaBHEHHUS, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (YOPMYJIUPOBATh U MPEe0OpPa30BbIBATh CY)KICHUS: yTBEPAUTEIbHbIE U
OTpHLIATENIbHbIE, €TUHUYHBIE, YACTHBIE U O0IME, YCIOBHBIE,

BBISIBJISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAONIONCHUAX M YTBEPXKICHHSX, MpeniaraTb KpPUTEPUH JUISL  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJbI C MCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (TIpSIMbIe
U OT NMPOTUBHOIO), BBICTPAUBaTh apryMEHTAllMIO, IPUBOAUTH NMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHUS U BBIBOJIBI;

BBIOMpATh CMOCOO pemeHus y4eOHOH 3amauu (CpaBHUBATh HECKOJBKO BAapHAHTOB
pemieHus, BbIOMpaTh HambOoee MOAXOMAMMNA C Yy4ETOM CaMOCTOSTEIBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3zoBble nccienoBarejbckue 1elCTBUA:

UCIOJIB30BaTh ~ BONPOCHI  KaK  HCCIENOBAaTEIbCKUM  MHCTPYMEHT  IIO3HAHUS,
dbopMynupoBaTh BOMPOCH, (QUKCUPYIOLIME MPOTUBOpEUYUE, MpoOIeMy, YCTaHABIMBAThH
UCKOMO€ U aHHO€, (OPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

IOPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEeOBaHUEe II0
YCTQHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, MPOIECcca, BBISIBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SBICHUSMH, IPOIIECCAMHU;

CaMOCTOSITENIbHO  (popMysupoBaTh 00OOIIEHUST W  BBIBOJABI 1O  pe3yjbTaTam
IPOBEAEHHOIO HAOJIIO/IEHUS, MCCIEAOBAaHUSA, OLIEHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOILECCa, a TAKKE BBIIBUTaTh MPEANOI0KEHHS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIISAITH 1€DUIIUTHI MH(DOPMAINH, JaHHBIX, HEOOXOJUMBIX Ul OTBETA Ha BONPOC H
JUISl pELLICHNUS 3a/1a4H;

BbIOMpaTh MH(OpPMALMIO M3 MCTOYHUKOB pPAa3IMYHBIX THUIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3MpOBATh W HWHTEPIPETHPOBATH HHPOPMALMUIO PA3IWYHBIX BUIOB U (opM
NPEeCTaBICHNUS;



CTPYKTYpPHPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH ©€ B  PasIM4yHBIX  (QopMax,
WTIOCTPUPOBATH TpapUUuECcKy;

OLIEHMBAaTh HAAEKHOCTh MH(MOPMAIMM MO CaAMOCTOSATENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSM.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

OO0uenne:

BOCTIPUHUMATh U (POPMYIHPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBHSIMH U LEISIMH
oO1IeHus, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX
TCKCTAX, AaBaTb MOJACHCHUA 110 XOAY PCIICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘IQHHI:Iﬁ
pe3yibTarT;

B X0 00CYKIIEHHS 33/1aBaTh BOTPOCHI TI0 CYMIECTBY 00CYKIaeMOW TeMBI, TPOOIEMBI,
pemaCMOﬁ 3aaa4u, BbICKA3bIBATh UJCH, HALICJICHHBIC HA ITONCK PCHICHUA, COIMOCTABIATL CBOU
CY)KIEHHSI C CYXICHUSMH APYTUX YYaCTHUKOB JUaliora, OOHApY>KMBaTh pasziuuue H
CXOZICTBO MO3UIIHI, B KOPPEKTHOH opMe HOopMyIIHpPOBATh pa3HOTIACHS, CBOU BO3PAXKEHHUS;

NPEJCTABISATh PE3yNbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEeI0OBAaHUS, TPOCKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (opmaT BBICTYIUICHUS C Y4Y€TOM 3a/Jad Mpe3eHTalud U
0CcOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE /IeiiCTBUSA

Camoopranu3anus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHHSI 33aJa4d, BBIOMPATH CITOCOO PEIICHUS ¢ YIETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

BJIQJICTh HABBIKAMHU TIO3HABATEIbHOW pEIIEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
NEHUCTBUA W  MBICIUTENBHBIX TPOIECCOB, WX Pe3yJbTaTOB, BIAAECTh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIecca U pe3yJibTaTa PEIICHUs MaTeMaTHUeCKOH 3a1a4u;

NpeABUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NPU PEUICHUU 33]aud, BHOCUTH
KOPPEKTHBBI B JICATSIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHICHHBIX
OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEId U YCIOBHSIM, OOBSICHATH TPUYHHBI
JMOCTHKCHHSI WU HEIOCTIDKEHUS Pe3yJbTaTOB ACSITENbHOCTH, HAaXOAWTh OIIMOKY, TaBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJILHOCTD:

MOHUMATh W WCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W MHIUBUIAYaTbHOU pPaOOTHI
NpU pelIeHUH y4eOHBIX 3a/1a4, MPUHUMATh [1€1h COBMECTHOH NEsTEeIHHOCTH, TUIAHHPOBATH
OpTaHU3AIMI0 COBMECTHON PabOTHI, pacpeeisaTh BUIBI paboT, JOTOBAPUBATHCA, 0OCYKIATh
IPOIIECC U Pe3yIbTaT PadOThl, 0000IIATh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboThl (00Cyk1eHHsI, OOMEH MHEHHUH, «MO3TOBBIC
MITYPMBD) W HWHBIE), BHIMOIHITh CBOIO YacTh pa0dOThI MU KOOPAMHUPOBATH CBOM JEHCTBHS C
IpYTMMH 4YJ€HAMH KOMAaHJbI, OIICHWBAaTh KAa4eCTBO CBOErO BKJIaJa B OOMIMI TPOAYKT TO
KpUTEPHUsIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSL.

INNPEJIMETHBIE PE3YJIBTATDBI



K konmy oOyuenus B 10 kjacce oOyyaromuiicsi MONYyYUT CIEAYIOIINE MpPeAMETHBIE
pe3yabTaThI 10 OTENBHBIM TeMaM paboueil mporpamMmsl yueOHOTro Kypca «Anredpa 1 Havana
MaTeMaTUYECKOT0 aHaJIu3ay:

Yuciia M BLIYHMCIICHHUS:

CBOOOJHO  ONEpUpPOBAaTh  MOHATHUSAMHU:  PALMOHAIBHOE  YUCIO, OECKOHEYHas
neproanyueckast 1poOb, MPOLEHTHI, UPpAIOHATBHOE YHCIIO, MHOXKECTBA PAllMOHAIBHBIX U
JEHUCTBUTEIBHBIX YACEN, MOAYJb JEHCTBUTEIBHOTO YNCIIA;

OPUMEHSTh JpOOM M MPOLEHTHl Ul peIleHHs NPUKIAJHBIX 3a7ad U3 pa3IMyHbIX
OTpaciel 3HaHUW U pearbHOU KU3HY;

OPUMEHSTh NPUOTMKEHHbBIE BBIYMCICHHUS, IPABUIA OKPYTJICHHS, MPUKHUJKY U OLEHKY
pe3yJibTaTa BBIYMCIICHUI;

CBOOOJHO ONEpPUPOBATH NMOHATHEM: CTENEHb C IEJBbIM I0Ka3aTeleM, HCIOJIb30BaTh
HOJXOAALIYI0 (POPMY 3alUCH JAEHCTBUTENbHBIX YHMCEN JUIS PELICHUs NMPAKTHUYECKUX 3a7ad U
MIpe/ICTaBICHUSI JTaHHBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKII KOPEHb HATypalbHOM CTENEeHN;

CcBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHATIBHBIM IT0OKa3aTeleM;

CBOOOJTHO ONEPHPOBATH MOHATHAMMU: JOTapuU(PM YHCla, NECITUYHbIE U HATypajlbHbIE
J0TapuQMBbI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

ONEpUPOBATh TOHATUSAMHU: APKCHUHYC, AapKKOCMHYC W AapKTaHI€HC YHUCIIOBOTO
apryMeHra.

YpaBHeHHs M HEPpaBEHCTBA:

CBOOOJTHO ~ ONEepUpoBaTh MOHATHSAMU: TOXKIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHHUS U yPAaBHEHUS-CIIECICTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIe METOJbl PEIIECHHUs PALMOHAIBHBIX U JIPOOHO-pAllMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: MHOTOWIEH OT OJHOW NEPEMEHHOM, MHOTOUWIEH C
HeapiMu K03 uumeHTaMy, KOPHM MHOTOWIEHA, NPUMEHSTh JeJeHHEe MHOIoWIeHa Ha
MHOTOYJIEH C OCTaTKoM, Teopemy besy u Teopemy Buera ans pemenus 3agau;

CBOOOJHO OIEpUPOBaTH TMOHATUSAMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUH, MaTpula,
ONpEACIUTENIb MATPULBI 2 X 2 M €ro reOMETPUUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpeAenuTeNns 2 X 2 g BBIYMCIEHUS €ro 3HAa4€HMs, NPUMEHATh ONPEACIUTENN Ul
pELIEHNs] CUCTEMBI JIUHEWHBIX YPAaBHEHUM, MOJIEIUPOBATh PEaJIbHbIE CUTYallUU C IOMOIIBIO
CUCTEMBI JINHEHHBIX YpaBHEHM, UCCIIE0BATh TOCTPOECHHBIE MOJEIN C MOMOIIbIO MAaTpPHI] U
olnpezenuTeNield, THTEPIPETUPOBATD MTOJIyYEHHBIN pe3yJIbTaT;

MCITOJIB30BaTh CBOMCTBA JIEHCTBUIA ¢ KOPHSMH VISl IPe0Opa30BaHuUs BhIPAKECHUH;

BBIMIOJHATh MpeoOpa3oBaHUsl YMCIOBBIX BBIPAKEHHUH, COAEPXKALIUX CTENEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOWMCTBA JIOrapu(MoB [uid MpeoOpa3oBaHUs JIorapu(pMUUECKUX
BBIPAKCHU;

CBOOOJTHO ~ OINEPUPOBATH  MOHATUSAMHU: HMPpPALUOHAIbHBIC, IOKa3aTelbHbIE U
jgorapu(MUUECKUE YpaBHEHHS, HAXOJUTb WX pEIICHHUS C TOMOIIBI0 PABHOCHUIBHBIX
NEPEXO0/I0B WM OCYIIECTBIISAS IPOBEPKY KOPHE;



IOPUMEHATh OCHOBHBIE TpUTOHOMETpUYeckue (GopMyiabl A  IpeoOpa3oBaHMs
TPUTOHOMETPUYECKHUX BBIPAKEHHIA;

CBOOOJTHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSThH
HEoOXoIuMBbIe (POPMYITBI TSl PEILICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX YPaBHEHHIA;

MOJIEIUPOBATh peallbHbIe CUTYallMd Ha S3bIKE alnreOpbl, COCTaBIATH BBIPAKCHUS,
YPaBHEHMs, HEpPaBEHCTBAa II0 YCJIOBUIO 33JayM, HUCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
WCTIOJIH30BAHUEM arlliapaTa ajureOpsl.

DOYyHKUMH U TPaPuUKU:

CBOOOJIHO ONEPUPOBATH MOHATHAMM: (DYHKIHS, CIOCOOBI 3alaHus (PYHKIUH, B3aMMHO
oOpartHble (pyHKIMM, KOMIO3ULIUS (QYHKUUH, Tpaduk (yHKIMH, BHIIOIHATH 3JIEMEHTAPHBIE
npeoOpa3oBaHus rpadukoB GyHKUINH;

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: O0JACTh OINpPENEIICHUs] © MHOXKECTBO 3HAUCHHM
GyHKIMHU, HyTH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CcBOOOJTHO ONEPUPOBATh MOHATUSAMH: YETHBIE M HEUETHbIC (DYHKIMH, MEPHOAUUYECKHE
(GYHKINH, TPOMEXYTKA MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMBI M MHHUMYMBI (YHKIIUH,
HauOoJIbIlIee M HAaUMEHblIee 3HaueHne (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO ONEpPHUPOBATH MOHATHAMHU: CTENEHHass (PYHKIUS ¢ HAaTypaJbHBIM M LEJIbIM
nokasaresneM, rpaduk cTerneHHoN (YHKUMHU ¢ HATypaJIbHBIM U LIEJbIM IOoKa3aTeaeM, rpaduk
KOPHS N-Oi CTENeHH Kak (QYHKLIUU 0OpaTHOM CTENeHU C HaTypallbHbIM MOKA3aTeIeM;

OTIEpHPOBAThH TMOHATUSAMU: JHHEHHAst, KBaJpaTHYHas M APOOHO-IMHEHHAs (YHKIWH,
BBITIOJIHATH 3JIEMEHTApHOE UCCIIEIOBAaHNE U MIOCTPOEHHUE UX IPpaUKOB;

CcBOOOJTHO OMEpHpOBaTh MOHATUSAMU: IOKa3aTelbHas U Jorapumuueckas (yHKLIUH,
WX CBOWCTBA M rpad)uKH, HCIIOIB30BATh UX TPadUKH ISl pEIICHHS YpaBHEHHIA;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAsi OKPY’KHOCTh, OIIpeIeJIeHUEe
TPUTOHOMETPUYECKUX (PYHKLHUI YUCIOBOIO apryMeHTa;

UCIIOJIb30BaTh IpaduKu (PyHKIUHI I UCCIIEOBAHUS MPOLECCOB U 3aBUCHUMOCTEN NPH
pelIeHNH 33134 U3 APYTHX Y4eOHBIX MPEJAMETOB U PeajbHOM KHU3HH, BBIpaXKaTh (GopMyIaMu
3aBHCUMOCTH MEX/Ty BeTMINHAMH;

Hayaja MaTeMaTH4YeCKOro aHAIN3A:

cBOOOJIHO ONIEpUPOBATh MOHATUAMU: apu(pMeTHUECKasi U TeOMeTpUUecKasi Iporpeccus,
OeckOoHEeYHO yObIBaromasi reoMeTpuueckas Mporpeccusi, JUHEHHBIH M SKCIIOHEHIIMATbHBIN
pocT, hopMyJia CIOKHBIX IPOLIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

UCII0JIb30BaTh MPOIPECCHHU ISl PELICHUS PEalbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa;

CBOOOJHO ONEpUPOBATh TMOHATHAMHU: TIOCIEAOBATEIBHOCTb, CIIOCOOBI  3aJaHHS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTrpaHMYCHHbIE MOCIEI0BATEIbHOCTH, MOHHUMATh
OCHOBBI 3apOKJICHHUS MATEMaTHUECKOT0 aHAIN3a KaK aHAIN3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: HETIPEPhIBHBIE (PYHKIMH, TOYKH pa3pbiBa rpaduka
GyHKIIUHA, aCUMIITOTHI Tpadrka QyHKIUH;

CBOOOJTHO OTEPHPOBATH MOHITHEM: (QYHKIUS, HENMpPEPHIBHAS Ha OTpE3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (QYHKLUI JUIsl pelieHus 3aa4;

CBOOOJTHO ONEpHpOBAaTh MHOHATHAMM: TepBasi M BTOpas NPOU3BOJHBIC (YHKILUH,
KacaTeJbHas K rpaduky QpyHKINH;

BBIYUCIIATh TPOU3BOJHBIE CYMMBbI, HPOM3BEACHUS, YaCTHOIO M KOMIIO3HMIIMU JBYX
(GyHKIMH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCTIOJIb30BaTh TEOMETPUYECKUNA M (DU3MYECKHIA CMBICT MPOM3BOIHOW ISl PEIICHHS
3ajau.



MHoKecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpaIU HaJl MHOXKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapaT [jisi ONHUCAaHUS  pealbHBIX
IPOIIECCOB U SIBJICHUH, NIPH PEIICHUH 3aJ1a4 U3 IPYTHX YIEOHBIX MMPEIMETOB;

CBOOOJHO ONEPHUPOBATh MOHATUSAMU: OIPENEICHHE, TEOPEMa, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MaTeMaTUYECKOro OOBEKTa, J0Ka3aTeNbCTBO, PABHOCWIbHBIE YpaBHEHUS H
HEpaBEeHCTBA.

K xoniy oOyuenus B 11 kiiacce oOyyaromuiicss MOJYYUT CIEAYIOLIUE MPEIMETHBIE
pe3yNbTaThl MO0 OTAETBHBIM TeMaM pabouelt mporpaMmsbl yueOHOro Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHATTU3a»:

Yucsa ¥ BbIYUCICHUSA

CBOOOZHO OINEpUpPOBaTh MNOHATHUAMM: HATypaJlbHOE U 1EJI0€ YMCIO, MHOXECTBa
HaTypaJIbHbIX M LEJNbIX YHMCEJ, MCIOJb30BaTh MPU3HAKK JeIUMOCTH Lenbix uucen, HOM u
HOK naTypanbHbIX YKCEN AJIs1 pEeIICHUS 3a/1a4, IPUMEHSATh alroput™M EBkiuaa;

CBOOOJHO OINEpHpPOBaTh MOHATHEM OCTaTka MO MOJYJIO, 3alUChIBaTh HaTypalibHbIE
YHUCJa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIECHUS;

CBOOOZHO ONEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMIUIEKCHBIX
YrceN, MPEeICTaBIIATh KOMIUIEKCHBIE 4YHclIa B aireOpanyeckod MW TPUTOHOMETPUYECKOU
dbopMe, BBITIONHATH apuPMETHUYECKUE OMEepaIli ¢ HUMHU M M300pakaTh Ha KOOPIWHATHOU
IUIOCKOCTH.

YpaBHeHus U HEpaBeHCTBA:

CBOOOJHO  OMEpPUPOBAaTh MOHATUSMHU: HPpPALMOHANIbHBIE, [OKa3aTelbHbIE U
jgorapu(MHUUECKUe HEpPAaBEHCTBA, HAXOJUTh HX PEIIEHUS C TIOMOIIbIO PaBHOCHUIIBHBIX
NepPeX0I0B;

OCYHIECTBIISITH OTOOP KOPHEH MpU PEelIeHUN TPUTOHOMETPHUIECKOTO YPAaBHEHUS;

CBOOOJHO ONEPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTH
HEeoOXoIuMbIe (POPMYIIBI JUISL PELLICHUS. OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOZHO OINEpPUPOBaTh MOHATUSIMU: CHCTEMAa U COBOKYIHOCTb YypaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTh PEIICHUSI CUCTEMBI U
COBOKYITHOCTEH palMOHANBHBIX, UPPALMOHAIBHBIX, MOKA3aTEeIbHBIX M JIOrapupMUUYECKUX
YpaBHEHUH U HEPABEHCTB;

pemaTh paloHalbHblE, UppalMOHATbHBIE, MOKa3aTelbHbIE, JOorapuMUYECKUe U
TPUTOHOMETPUYECKUE YPABHEHHS M HEPABEHCTBA, COJIEp KaIllNe MOYJIA U TapaMeTpBhl;

NPUMEHATh TpadUyecKue METOIbl Ui PEIICHUS YpaBHEHUH M HEPABEHCTB, a TaKXKe
3a/1a4 ¢ mapaMmeTpamu;

MOJIEJIMPOBaTh peajbHbIE CUTYallUH Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U HUX CHCTEMBI IO YCIIOBUIO 3aJla4yM, HUCCIIEI0BaTh IOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BAaHUEM amrapaTa anreOpbl, THTEPIPETUPOBATh MOyUYEeHHBIH pe3yIbTaT.

DyHKIUHU U TPadUKH:

CTPOUTH rPaPUKU KOMIO3UIHNH (PYHKINN C TOMOIIBIO 3JIEMEHTAPHOTO UCCIEIOBAHUS U
CBOICTB KOMITO3UIINHU ABYX (YHKIIHIA;

CTPOUTH TE€OMETpPHUYECKHEe OOpa3bl ypaBHEHMH M HEPABEHCTB Ha KOOPIMHATHOM
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKITHIA;

OPUMEHATh QYHKIUU AJI1 MOJICIIMPOBAHUS U UCCIIEI0OBAHUS PEaIbHBIX IPOLIECCOB.

Havana maTreMaTH4ecKOro aHajamusa:



UCIIOJIB30BaTh TIPOM3BOJHYIO JUIS HWCCIEAOBaHHS (YHKIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBHI;

HAXOJWTh HauOOJbIlIee U HANMEHbIIIee 3HAUCHHUS (PYHKIIMKA HEPEPHIBHON HA OTPE3KE;

UCIIOJB30BaTh MPOM3BOIHYIO IS HAXOXKICHUS HAWIYUIIETO PEIICHUS B NPUKIIATHBIX,
B TOM YHCJI€ COITMAIEHO-YKOHOMHYECKHX, 3a1a4ax, JIUIs ONMPEICTICHIS] CKOPOCTH H YCKOPEHUS
npoliecca, 3a1aHHOT0 (POopMYIION WK TpaduKoOM;

CBOOOJHO ONEPHUPOBATh TOHATHUSAMHU: TIEpPBOOOpa3Has, ONPEACIEHHBIA WHTETPA,
HAXOJIUTh TIEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIMH W BBIUUCIATH WHTErpan mo Qopmyie
HrroTona-Jleionuna;

HAXOAWTH IJIOMIAIN TUIOCKUX GUTYDP U OOBEMBI TENT ¢ TOMOIIBIO MHTETPaIa;

UMETh MPEACTAaBICHUE O MAaTEMaTHUYECKOM MOJICIHPOBAHUH HA MPUMEPE COCTABICHUS
g depeHIHaTbHBIX YPaBHEHHIA,

pemiate TNPUKIAJAHBIE 3aJa4d, B TOM YHCJIE COIMATHHO-)KOHOMHUYECKOTO U
(GU3MUECKOro Xapakrepa, CpeICTBAMH MAaTEMaTHIECKOTO aHAIIH3A.

Peanuzaiys BoCHUTATEILHOI0 MOTEHIINAIA YPOKOB MIPEyCMAaTPUBAET:

1) wucnonb3oBaHME BOCIMTATENbHBIX BO3MOXKHOCTEHM colep:kaHus Y4yeOHOro mnpeamera
«AJITEBPA 11 HAYAJIA AHAJIM3A» mnsa ¢opmupoBanus y OOyyaroIIMXCs POCCUHCKUX
TPAIUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U  COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHICKOTO
HCTOPUYECKOT0 CO3HAHMs Ha OCHOBE MCTOPHYECKOIO MPOCBELICHHUS; TOA00p COOTBETCTBYIOIIETO
COJIep’KaHUsl YPOKOB, 3aJaHMii, BCIOMOTaTEIbHBIX MAaTEpUaOB, MPOOIEMHBIX CUTyallMid aJis
o0cy X IeHui;

2) BKIIIOYECHHUE IIEJIEBBIX OPHEHTUPOB PE3yJbTATOB BOCHMTAHUS, UX YUYET B ONpEACICHUN
BOCIIMTATEIbHBIX 33/1a4 YPOKOB ;

YCBOEHHE 00YYaroIUMKCS 3HAaHUNH HOPM, JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, TpaIuIHid,
KOTOpbI€ BBIPAOOTAIO POCCUIICKOE OOIIECTBO (COIMATBHO 3HAYMMBIX 3HAHH);

dopMHpOBaHHE W PA3BUTHE JIMYHOCTHBIX OTHOLICHMH K 3TUM HOPMaM, IIEHHOCTSIM,
TpaauuusaM (UX OCBOEHUE, IPUHSATHE);

npuoOpeTeHre  COOTBETCTBYIOIIEIO  3TUM  HOpMaMm,  LEHHOCTSM,  TPaAHLHUsAM
COLIMOKYJIbTYPHOT'O OIbITa MOBEACHUS, OOIIEHUS, MEXKINYHOCTHBIX COLHUAIbHBIX OTHOLICHHH,
NPUMEHEHHUS TIOTYYCHHBIX 3HAHUH;

JOCTHKEHHE JMYHOCTHBIX PE3yJIbTaTOB OCBOECHHS OOILIe00pa30BaTEIbHBIX MPOTPaMM B
cootBetrcTBuu ¢ ®I'OC COO.

3) BBIOOp METOAOB, METOJAUK, TEXHOJIOTUH, OKa3bIBAIOIIMX  BOCIHMTATEIbHOE
BO3/ICIICTBHE Ha JIMYHOCTh B COOTBETCTBUHU C BOCIUTATENIbHBIM HJEAJIOM, LIEJBI0 M 3ajayaMu
BOCIIMTAHUSA, LEJIEBHIMU OPUEHTUPAMHU PEe3yJbTaTOB BOCIHMTAHUS; pEaTU3alldi0 MPUOPUTETA
BOCIIMTAHUS B y4eOHOM ESTENIbHOCTH;

4) mnpuBreYeHHE BHUMAHUS OOYyYaIOUIMXCA K IEHHOCTHOMY AacleKTy H3ydaeMbIX Ha
ypOKax MpeaMETOB, SIBIICHUN U COOBITUN, MHUIIMUPOBAHUE OOCYKIEHUH, BHICKa3bIBAHUN CBOETO
MHEHHS, BBIPAa0OTKH CBOETO JHYHOCTHOTO OTHOIICHHS] K HM3y4aeMbIM COOBITHUSAM, SIBICHUSM,
JUILAM;

5) mnpuMeHeHHWEe MHTEPAaKTUBHBIX (opM Yy4deOHOH pPabOTBl — HMHTEIJIEKTYaIbHBIX,
CTUMYJHUPYIONINX TIO3HABATEIbHYI0 MOTHBAIMIO, WIPOBBIX METOJMK, JUCKYCCHH, IaromImux
BO3MOXXHOCTh HPUOOPECTH OMNBIT BeIEHHS KOHCTPYKTHBHOI'O JIMAllora; IpYyMIOBOH paloThI,



KOTOpasl YYUT CTPOWUTH OTHOIICHHWS M JICMCTBOBaTh B KOMaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHUECKOTO MBIIUICHHUS,

6) moOyxaeHue oOydaroumxcs coOm0aaTh HOPMBI MOBEACHUS, NMpaBHia OOIIEHHUS CO
CBEPCTHUKAMHU 51 e 1arOrnueCKUMU paboTHHKaMHU, COOTBETCTBYIOIIHE yKIaLy
00mieo0pa3oBaTeIbHONM  OpraHU3allMd, YCTAaHOBIEHHE U TOJACPKKY I00poKenaTeabHOU
aTMocdepsl;

7) OpraHu3alui0 HACTAaBHUYECTBA MOTHUBUPOBAHHBIX M IPYIUPOBAHHBIX O0YYAIOIIHXCS
HaJ HEYCICBAIONIMMH OJHOKJIACCHUKAMH, B TOM 4HCIE C OCOOBIMH 0O0pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JArOMIer0 OOyYaloIMIMMCSl COIMANIBHO 3HAYMMBIH OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

8) MHUIMHPOBAHUE M TOAJCPKKY HCCIEIOBATEILCKON MEATEIBHOCTH OOYYarOLINXCs,
IUIAHUPOBAaHUE U BBIIOJHEHUE WHAMBUAYAIbHBIX W TPYNIOBBIX IPOEKTOB BOCHMTATEILHOU
HaIpPaBJICHHOCTH.

IHNIL.TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koaun4yecTBo 4acoB
HanmenoBanue pasieiioB JIeKTPOHHBIE (HH(POBHIE)
U TeM MPOrpaMMbIl Beer | Konrpoannsre o0pa3oBaTe/ibHbIE PeCypChl
0 padoThbI

M?OKGCTBO https://academy-

ACUCTBUTCIIBHBIX HHCCIL. content.apkpro.ru/lesson/

MEOrOHIeHEL, 5e88f16a-c240-48cc-9adb-

PanvoHaneHbIE ypaBHEHMS 24 1 db2cabObdbf7
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db2cab0bdbf7
https://academy-
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Crenennast GyHKIHUSA C 12 1 4940b757-cab7-49ef-8314-

LEJILIM IIOKAa3aTeIeM €9f108d0d1c4
https://academy-
content.apkpro.ru/lesson/
eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2
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https://academy-

content.apkpro.ru/lesson/
29832d4a-1fd3-404d-8edb-

c55b7c7321c8
HenpepbiBHble QyHKIMH. 20 1 https://academy-
HpoussoyHast content.apkpro.ru/lesson/
93167e33-a6bf-4032-8b8c-
d839e07af2a5
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content.apkpro.ru/lesson/
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IToBTOpenue, 0600mIEHNE, 5 ) https://academy-
CHCTEMaTH3alHs 3HAHUH content.apkpro.ru/lesson/
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d839e07af2a5
OBLIEE KOJIMYECTBO
YACOB I10 136 10
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HaumeHoBaHMe pa3jiesioB
U TeM NPOrpaMMbl

KoanuyecTBO 4acos

KonTtpoibHble

Bcero
padoThbI

JuieKTpOHHBIE (LU poBbIE)
o0pa3oBaTe/IbHbIE pecypchl

I'paduku
TPUTOHOMETPUYECKUX
(byHKUIUH.
Tpuronomerpuueckue
HEpPaBEHCTBA

14 1
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Uccnenoanmne GpyHKINN ¢
MTOMOIIIBIO TPOU3BOIHOMN
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12 1

https://academy-

content.apkpro.ru/lesson/
93bb0b91-29b9-4c90-91a4-
23b99e81212a

WppaunoHanbHble,

24 1

https://academy-



https://academy-content.apkpro.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://academy-content.apkpro.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5
https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://academy-content.apkpro.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

HoKa3aTesIbHbIE U
JorapupmMuyecKue
HEpaBEHCTBA

content.apkpro.ru/lesson/
alfaad34-6352-4200-a4aa-
e8f21b34170e

Cucrembl pallMOHaIbHbIX,

https://academy-

content.apkpro.ru/lesson/
5e88f16a-c240-48cc-9adb-
db2cab0bdbf7

https://academy-

content.apkpro.ru/lesson/

MPPAMOHATTLHBIX 4940b757-cab7-49ef-8314-

MOKa3aTeIbHBIX U 12 e9f108d0d1cd

J0rapupMHIECKUX

ypaBHEHUI https://academy-
content.apkpro.ru/lesson/
eb2f786e-ff26-4bfc-bfb9-
f6da8038efd?2
https://academy-
content.apkpro.ru/lesson/
29832d4a-1fd3-404d-8edb-
c55b7c¢7321c8

3amaun ¢ mapameTpamMn 16 https://academy-
content.apkpro.ru/lesson/
93167e33-a6bf-4032-8b8c-
d839e07af2a5
https://academy-
content.apkpro.ru/lesson/
5e88f16a-c240-48cc-9adb-
db2cab0bdbf7

HarypanbHble 1 1esbie 10
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