MUWHHUCTEPCTBO MPOCBEIEHUS POCCUMCKOM ®EJIEPAIIIA
MUHHUCTEPCTBO OBPA3OBAHUSA 1 HAYKH AJITAMCKOI'O KPAS

KOMHUTET IO OBPA30BAHHUIO HEMEIIKOI'O HAIITMOHAJIbHOI'O PAMOHA

MYHUIUITAJIBHOE BIO/KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEX/JEHUE
"TAJIBBHITAATCKAS CPEJJHASA OBIIIEOBPA3OBATEJIbBHAS IIIKOJIA"

PACCMOTPEHO YTBEPXJIEHO
Ha 3aCEJaHUHU TIETaTOTMYECKOT0 COBETA. MIPUKA30M JTUPEKTOpa
[Tporokoit ot 22.08.2024r Ne 1 MBOY Tans6mranrckas COLLy

o1 22.08.2024 r. Ne 184

Ocunosa Hatanes ®eaoposHa
C=RU, OU=Tank6wraar, O="
MBOY "Tanbbwraarckas
couw™", CN=Ocunosa Hatanbs
®depnoposHa,
f— E=halb.school@mail.ru
5 NOATBEPXKAAKD ATOT JOKYMEHT
- @ - cBOel ygocToBepsioLLein
— noanuceIo
Fans6wraar
2024-09-18 23:24:09

PABOYAS ITPOT'PAMMA
yueOHOro npeaMera «AJiredpa u Ha4aJIa MaTeMaTHYECKOr0 AHAJIU3A.
Yriay0JieHHbIH YPOBEHb)

s ooygaromuxcs 10 — 11 kmaccoB

2024



IlosicHuTeILHAS 3aMUCKA

[Iporpamma mo y4yeOHOMY mHpeAMETy Ha YpPOBHE CpeOHero ooumiero oOpa3zoBaHUs
noarorosieHa Ha ocHoBe I'OC COO, ®OIT COO, Konuenuuu npenojaBaHusi MAaTEMaTUKU B
Poccuiickoit  ®enepaunn  (yrBepxkaeHa pacrnopsbkeHueM  [IpaButensctBa  Poccuiickoit
Oeneparn ot 24.12.2013 Ne 2506-p), denepanpHOii pabodeil mporpaMMbl BOCIUTAHUS, C
YUETOM paclpelielieHHBIX 0 KjaccaM NpoBepsSeMbIX TpeOOBaHHWN K pe3yinbTaraM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPAMMBI CPEIHETO OOIIEr0 00pa3oBaHMUs.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

Ha wusyuenue yueOHOro kypca «Anrebpa M Hadajga MaTEMaTHYECKOrO aHAJIHU3a»
otBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 waca B Henento), B 11 kimacce — 136 yacoB (4
yaca B HEJIEIIO).

B3anMocBsI3b ¢ IPOrpaMMoii BOCIIUTAHUS

® JICIOJIb30BaHUE BOCITUTATEIHHBIX BOBMOKHOCTEH COJIEp)KaHUsl YISOHOTO TIpeaMeTa JyIs
dbopmupoBaHus |y OOYYalOUIMXCS  TPAJWIUOHHBIX  JTYXOBHO-HPABCTBEHHBIX U
COITMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 Moa00p COOTBETCTBYIOIIMX 3aJad IS PEIICHHS,
MPOOJIEMHBIX CUTYallui sl 0OCYKICHHUS B Kilacce;

L BI)I60p 1 UCIIOJIB30BAaHUEC HA YpOKax METOA0B, METOIUK, T@XHOJ’IOFI/II\/'I, OKa3bIBAIOIINX;

® BOCIIUTATCIIBHOC BOS)I@I\/'ICTBI/IC Ha JHNYHOCTh B COOTBCTCTBHHU C BOCIIHUTATCIBHBIM
U7eaIoM, IeJbI0 U 33ja9aMH BOCTIUTaHUS;

® JIPUBJICUCHUC BHUMAaHHA 06yt1aronmxca K OCHHOCTHOMY AaCIICKTY M3y4acMbIX Ha YpOKax
SIBJICHHM, OpraHu3aIfio WX padoThl C TMOJy4yaeMOW Ha YPOKE COIMAIBHO 3HAYMMOM
nHpopManue — WHUIMUPOBAHHE €€ OOCYKICHHS, BBICKA3BbIBAHHS OO0YyUYaIONUMHCS
CBOEr0 MHEHHS IO €€ MOBO/TY, BEIPAOOTKH CBOETO K HEW OTHOIICHUS;

® JIEMOHCTpALHIO OOY4YaIOUIMMCS IPUMEPOB OTBETCTBEHHOTO, IPaKJAHCKOTO MOBEACHHUS,
MIPOSIBJICHUST YETIOBEKOIIO0US M JOOPOCEPACYHOCTH, Yepe3 MoA0O0P COOTBETCTBYIOIIMX
TEKCTOB Ul YTEHHUs, 3a/1a4 JUIsl peuieHus], MpoOIeMHbBIX CUTyalUul Ui 0OCYKJIEHUS B

KJ1acce;
® IpPUMEHEHHWE Ha YPOKaX WHTEPAKTUBHBIX (opM paboThl ¢ OOy4YarOUIMMHUCS:
UHTEJUIEKTYaJbHBIX WP,  CTUMYJIUPYIOUIUX  TIO3HABATEIbHYIO  MOTHBAIIHIO

oOyuarolmuxcs; JIUAaKTHUYECKOro TeaTrpa, TI[e I[OJIyueHHble Ha YPOKE 3HAHUSA
OOBITPBIBAIOTCSI B TeaTpajbHBIX IIOCTAHOBKAaX; JAMCKYCCHUH, KOTOpbIE JaioT
0o0yyaronmmMcsi BO3MOKHOCTh MPHOOPECTH ONBIT BEACHUS KOHCTPYKTHUBHOTO THAIIOTa;
rpynmnoBoil paboThl WM paboOThl B Mapax, KOTOpbIE ydaT OOy4yarolmuxcs KOMaHIIHOM
paboTe ¥ B3aUMOJICHCTBUIO C APYTUMU 00yUJarOIIMMUCS;

® VHUIMUPOBAHUE U TMOJAJCPKKY HCCIECIOBATENbCKON NEATEIBHOCTH OOy4Jarouuxcs B
pamMKax peanu3ali HMH HHIUBUIYAlIbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX
MPOEKTOB, UYTO  JacT  OOy4aromMMcs  BO3MOXXHOCTh  NPUOOpPECTH  HAaBBIK
CaMOCTOSITEIBHOTO PEIIEHUs TEOPETUYECKOW MpoOIeMbl, HABBIK TI'€HEPUPOBAHUSA HU
odopmiIeHHs] COOCTBEHHBIX WJEH, HABBIK YBOKUTEIHHOTO OTHOIICHUS K Uy>KUM HJICSAM,
0(pOpMIIEHHBIM B paboTax APYrUX HUCCIEN0BaTENeH, HaBbIK MyOIHMYHOTO BBICTYILICHUS
nepes ayauTOpHUen, apryMEHTUPOBAHUS U OTCTAaUBAaHUSI CBOEHM TOUKU 3PEHUS.

Conepxxanue y4eOHOro npeamera
10 kaacc
Uucna u BhluMciaeHus. PammonanpHpie uyncna. OOBIKHOBEHHBIC U JIECATHYHBIE APOOH,
MPOLIEHTHI, OECKOHEUHbIe mMepuoaudeckue apobu. Ilpumenenue apoOell W TPOLEHTOB s
pelIeHUs MIPUKIATHBIX 337a4 U3 Pa3IMUHBIX OTpacliell 3HAHUN U peabHON KH3HMU.
JleiicTBuTenpHbIe uKcla. ParyoHanbHBIE W HUppallMOHANBHBIE YHcla. ApudMeTudyeckue
omepanuu ¢ JEHCTBUTENbHBIMU 4YUCIaMH. MOMIyNb AEWCTBUTEIHHOTO YMCIA M €r0 CBOMCTBA.
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[TpuOmmkEHHBIE BBIYMCICHHS, TMpaBWIa OKPYIJICHHS, NPUKHUIKA M OIEHKAa pe3yibTara
BBIYHCIICHUM.

Crenenp ¢ 1ensiM nokaszareneM. bunom Heiotona. Mcnonbs3oBanue noaxosmen (Gopmbl
3aMuCH ACUCTBUTEIBHBIX YHCEIT JUIsl PEeLICHUsI MPAKTUYECKUX 3a/1a4 U TPEJICTABIICHUS TaHHBIX.

ApupmeTruecknii KOpeHb HaTYpaIbHOM CTEIICHH U €0 CBOMCTBA.

CreneHp ¢ palMOHalIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIbHBIM
IIOKa3aTeseM.

Jlorapudm gucia. CBoiicTBa jorapudma. JlecITHIHbIC U HATypaIbHBIC JIOTAPU(PMBI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHussi M HepaBeHcTBAa. ToXaecTBa U TOXKIECTBEHHbIE IPEOOpa30BaHUS.
VYpaBHeHHe, KOpEeHb ypaBHEHMs. PaBHOCWIBHBICE YypaBHEHHMs] H YpaBHEHUS-CIICIICTBHUSI.
HepaseHctBo, pelieHue HepaBeHCTBA.

OcCHOBHBIE METO/IbI PEIIECHUS LETBIX U APOOHO-PAITMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpEMEHHOMW. JleneHue MHOrodjseHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousiens! ¢ nensiMu kodddunuentamu. Teopema Buera.

[TpeobpazoBaHust YHCIOBBIX BBIPAKEHUHN, COJIEPIKAIIUX CTETICHU U KOPHH.

Uppanmonanbupie  ypaBHeHHS. (OCHOBHBIE METOJABI  PEIICHHS  UPPATHOHAIBHBIX
YpaBHEHUM.

[TokazarenpHbie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHHUS MOKA3aTEIHHBIX YPAaBHCHHIM.

[IpeoGpa3oBanue BbIpaXKEHUH, COAEPIKALIUX JOTapru(MBI.

Jlorapudpmuueckre ypaBHeHHS. (OCHOBHBIE METOJBI pEHICHUS JIOTapu(PMHUUESCKUX
YPaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpAKECHUI. PellleHre TPUroHOMETPUUECKUX YPAaBHEHUM.

Pemienne cucrem nUHEWHBIX YypaBHEHUH. MaTpulla CHUCTEMbl JMHEWHBIX YpPaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHUUA CMBICI U CBOWMCTBA, BBIYHCICHHE €ro
3HAYEHMs], IPUMEHEHHE ONPEIECINTENS Ul PELICHNs] CUCTEMBI JIMHEWHBIX ypaBHeHUH. Pemenne
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMbI JIMHEHHBIX ypaBHeHUM. MccnenoBanrne noCcTpoeHHOU
MOJIENIH C IOMOILBIO MAaTPUI] U ONIPEAEIUTENCH.

[TocTpoenre mMaTeMaTHYECKUX MOJEIEH pealbHOW CUTyallud C MOMOIIbIO YPaBHEHUU M
HepaBeHCTB. [IprMeHeHHe ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHUYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JaCTei HayKH U pealbHOM JKU3HMU.

@dyuknun U rpapuxku. OyHKums, cnocoObl 3amaHus (QyHkuU. B3aumHO 0OpaTHBIC
¢byakuun. Kommosunwmst  ¢yHkiuid. [padux  GyHkmuu. DnemeHTapHBIE MpeoOpa3oBaHUs
rpadukoB QyHKIUH.

Ob6nacTh ompeneneHuss U MHOXeCTBO 3HaueHui ¢ynkuuu. Hynu dynxmuu. [pomexyTtku
3HAKOMOCTOSIHCTBA. UETHhIe M HeuéTHble GyHkuuu. [lepuognueckue Qynkuuu. [Ipomexxyrku
MOHOTOHHOCTH (PYHKUMU. MakcUMyMbl U MUHHUMYMBbI (QyHKIMH. Hanbonbliiee 1 HauMeHbIlee
3HaueHUs GYHKIHUU HA TPOMEKYTKE.

JluneitHasi, KBagpaTuyHas U JpOOHO-TMHENHAss QYHKIHUU. DJIEMEHTapHOE UCCIEeIOBAaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas (QyHKIHMS C HaTypalbHBIM M IIeNbIM ToOKa3zareneMm. EE cBoiicTBa u rpaduxk.
CpoiicTBa U rpaduk KOpHsS N-0if cTemeHW Kak (PYHKIUU OOpaTHOM CTENEHU C HaTypalbHBIM
MOKa3aTeseM.

[TokaszarenpHas u norapudmuueckas (GyHKINH, UX CBOWCTBA U rpaduku. Vcmnonp3oBaHue
rpadukoB QYHKUIUN A pelIeHus] ypaBHEHHH.

TpuronomeTpuyeckasi OKpy>KHOCTb, ONIPEICTICHUE TPUTOHOMETPUUYECKUX (DYHKITUH
YHUCJIOBOI'O apryMEHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEATbHBIX Mpolieccax U siBIeHUsAX. [ paduku peanbHBIX
3aBUCUMOCTEM.



Havyana marematnyeckoro amajmsa. [locienoBarenbHOCTH, CHOCOOBI  3aJaHHA
[I0CJIEI0BATEIbHOCTEH. MeToJ MareMaTHdecKOW HHIAYKIMH. MOHOTOHHBIE M OTpaHUYCHHBIE
[IOCJIEI0BATENBHOCTH. VICTOpHUs BO3HHMKHOBEHHMS MAaTEMaTH4YECKOrO AaHalM3a Kak aHalIu3a
0ECKOHEYHO MaJIbIX.

Apudpmernueckass ©  reoMmerpuyeckas — mporpeccuu.  beckoHeuHO — yObIBarormas
reoMerpuueckas nporpeccusi. CyMMa OECKOHEUHO YOBIBaIOIIEH I'€OMETPUUECKOMN MPOTPECCUU.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yumcno e. dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banue Mporpeccuu Uisl pelieHUs PEVIbHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepoiBabie ¢yHKmmM M ux cBoiictBa. Touyku pas3pbiBa. ACHMOTOTHI TpaduKOB
¢bynkuuii. CBoiicTBa (pyHKIMII HETPEPBHIBHBIX Ha OTpe3Ke. MEeToa WHTEpBAIOB Ui PELICHHS
HepaBeHCTB. [IprMeHeHrne CBOMCTB HETPEPHIBHBIX (DYHKIIUH JUTS peIIeHHs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIMU. OnpeneneHue, reOMeTpUIeCKUii 1 (pu3ndecKkuit
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBosHblie 3neMeHTapHBIX (yHKIMH. [Ipon3BoaHAas cyMMbl, TPOU3BEIEHUS, YACTHOTO
Y KOMHIO3UINH (PYHKIUH.

MHoxkecTBa M JIOTMKA. MHOXECTBO, ONEpalMy HAaJl MHOXKECTBAMHM M HMX CBOWCTBA.
Huarpammel  Diinepa—BenHa. IlpuMeHeHHEe TeOpETUKO-MHOKECTBEHHOTO —ammapara s
OMHCAHUS pEAIbHBIX MPOLIECCOB M SBICHWUM, NpPHU pEHIeHWH 3alad M3 JAPYruxX Yy4eOHBIX
MIPEAMETOB.

Onpenenenve, Teopema, CBOICTBO  MaTeMaTUYeCKOTO  OObEKTa,  CIENCTBUE,
JI0KAa3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 kaace

Yucna um BbplyMciaeHus. HarypanbHble W 1enbple uyucna. llpumMeHeHue NpU3HAKOB
JETMMOCTH TIEJIBIX YKcell, HanOonbmmid oommil aenurens (nanee — HOJl) n HaumeHnbiee oo1iee
kpatHoe (manee — HOK), octaTtkoB mo mosmymto, anroputMma EBKIuma st pemieHus 3a1ad B
LEeNbIX YUCIIAX.

Kommnekcueie uwncna. AnreOpanueckass U TpPUTOHOMETpHUYEcKas (QOpPMBbI  3aluCU
KOMIIJIEKCHOTO Yucia. ApupMeTHdeckue onepanuu ¢ KOMIUIEKCHBIMHU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHMCEN Ha KOOPAUHATHOM miockocTr. @opmyna Myaspa. KopHu N-oii crenenu u3
KOMIUIEKCHOTO 4yHcna. [IpumMeHeHHe KOMIUIEKCHBIX YHMCENn JUIsl pelieHus (U3HYecKux u
reOMEeTPUUYECKUX 3a/1a4.

YpaBHenuss u HepaBeHcTBa. CucCTeMa M COBOKYIIHOCTh YpPaBHEHHH M HEpPABEHCTB.
PaBHOCUIIbHBIE CHCTEMBI M CUCTEMBI-CIIEICTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160op KOpHEHl TPUTOHOMETPUUECKUX YpPAaBHEHUU C TOMOIIBI0 TPUTOHOMETPHUUYECKOM
OKPYKHOCTH. Pellienne TpuroHoMeTpu4eckux HepaBeHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS UPPAIIOHATBHBIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH pallMOHABHBIX, UPPAIIHOHATbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX YPABHEHUIHA.

YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEeMaTHYECKUX 3aJad U
3alad M3 Pa3NUYHBIX oOONacTeil HAayKM W peanbHON >KU3HM, HMHTEPIpETAIys NOTydEeHHBIX
pe3ynbTaToOB.

DyHKUUM U TPauKu

I'paduk xommosunuu ¢yHkuil. ['eomerpudeckre 00pa3bl ypaBHEHH M HEPaBEHCTB Ha
KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPHKH.

I'padmyeckne ™MeroApl pelleHHs ypaBHEHUN U HEpaBeHCTB. [ 'paduyeckre MeTOJIbI
pelieHus 3a1a4y ¢ mapamMeTpaMu.

Hcnonb3oBanue rpadukoB (GYHKIUNA AT UCCIEAOBAHUS MPOIECCOB U 3aBHUCHUMOCTEH,
KOTOPBIE BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HMU.



Hayana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre MPOU3BOAHON K MCCIEIOBAaHNIO (QYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HaMMEHbBIIEr0 3HAYCHHUI HEeMIPePhIBHOW (DYHKIIMH Ha OTPE3KeE.

IIpuMeHeHre NPOU3BOAHOM I HAXOXKACHUS HAWIYYIIErO0 pEUIeHUS B IPUKIATHBIX
3aavax, ISl ONpENeNCHHs CKOPOCTH W YCKOPEHHs Ipoliecca, 3aJaHHOro (opMyNnol Hiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBOOOpa3HBIX. llepBooOpa3HbIC 3JIEMEHTAPHBIX
¢bynkuuii. [IpaBuiia HaxX0XAEHUS TIEPBOOOPA3HBIX.

NHuterpan. I'eomeTpudecKkuil CMBICI MHTErpajia. BeldyucieHne onpenenéHHoro HHTerpana
o popmyne Hetorona-JleitGHuma.

[Ipumenenne wWHTETpana s HAXOXKIACHUSA IUIOMIANEH IUIOCKHX GuUryp u oO0BEMOB
r€OMETPUYECKUX TEJ.

[Ipumeps! pemennit nuddepeHanbHbIX ypaBHeHUH. MaTtemaTuueckoe MoAeIMpOBaHUE
peaJIbHBIX MIPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.

I[lnanupyemMble pe3yJibTaThl 0CBOEHHSI YUeOHOI0 NpeaMeTa
JINYHOCTHBIE Pe3yabTATHI:

JIngHOCTHBIE pe3yabTaThl OCBOEHHUS TMpOrpaMMbl y4eOHOro Kypca «Amredpay»
XapaKTEPHU3YIOTCS:

1)  epadxcoanckoe  eocnumanue.  CHOPMHPOBAHHOCTh  TPAKIAHCKOW  TO3UIIUH
oOydJarommerocss Kak aKTHBHOTO ¥ OTBETCTBEHHOTO WIE€HAa POCCHMCKOTO  OOIIECTBa,
MPEJICTABJICHAHE O MAaTeMAaTHYSCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYD,
SIBJICHUH, TIPOLEIYyp TpakJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMeHHue
B3aMMO/JICHICTBOBaTh C COLMANbHBIMU HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKUUAMHU U
Ha3HAYCHHUEM;

2) nampuomuueckoe e6ocnumanue. CHOPMUPOBAHHOCTh POCCHICKON T'pakKIaHCKOU
UJCHTUYHOCTH, YBAKEHUS K MPOIUIOMY U HACTOSILEMY POCCHMCKOM MaTeMaTHKH, LIEHHOCTHOE
OTHOILIEHHE K JOCTUKEHUSAM POCCUHUCKUX MAaTEMATUKOB U POCCUICKON MAaTEMaTUYECKOMN LIKOJIBI,
WCIO0JIb30BAHUE ATUX JIOCTHKEHUHN B APYrUX HAayKaX, TEXHOJOTHX, Chepax SKOHOMUKH;

3) 0yX08HO-HpascmeeHHoe 80CNUMAHUe. OCO3HAHNE JYXOBHBIX IIEHHOCTEH pPOCCUHCKOTO
Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUYECKOIO TMOBEJEHUS, CBSI3aHHOTO C
MPAKTUYECKUM MPUMEHEHHEM JIOCTIKEHUH HayKd M AESITEeIbHOCTBIO Y4YEHOro, OCO3HaHUE
JUYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYIyIIEro;

4) scmemuueckoe gocnumaHue: CTETUYECKOE OTHOIIEHUWE K MHpPY, BKJIHOYAs 3CTETUKY
MaTeMaTHYeCKUX  3aKOHOMEpPHOCTEH, OOBEKTOB,  3ajgay,  pELIeHUil,  pacCyXIeHUuM,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) @usuueckoe socnumanue: cHOPMUPOBAHHOCTh YMEHHS MPUMEHITH MaTEeMAaTUYECKUE
3HaHMUS B MHTEpecax 3J0pOBOro M 0Oe30macHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0pPOBBIO (3I0pPOBOE MHTaHHE, COATAHCUPOBAHHBIM pPEXUM 3aHITHA M OTIbIXA,
perynspHas (¢u3MuecKkas aKTUBHOCTH), (HU3NYECKOE COBEPIICHCTBOBAHHME IMPH 3aHATHSIX
CHOPTUBHO-03/IOPOBUTENLHON EATEIBHOCTBIO;

6) mpyoosoe eocnumaHue. TOTOBHOCTb K TPYAYy, OCO3HAaHUE IEHHOCTU TPYI0J00us,
WHTEPEC K pa3NUYHbIM cdepaM mpohecCHOHATBFHONW NesITeNbHOCTH, CBA3aHHBIM C MaTeMaTUKOMN
u e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymield mpodeccuu u
pealn30BbIBaTh  COOCTBEHHBIE JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M  CIOCOOHOCTH K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH BCEH KU3HU, TOTOBHOCTh
K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKHX 3a7]a4 MaTEMaTHUECKON HApaBIeHHOCTH;

7)  9Konoeuveckoe eocnumawnue. CHOPMHUPOBAHHOCTh IKOJOTHYECKOW  KYIBTYPHI,
MOHMMAaHKE BIMSHHS COLMATIbHO-YKOHOMHUYECKHUX TPOIECCOB HA COCTOSHUE MPHPOJHON U
COIMANILHOM CpeJibl, 0CO3HAHNE TTI00ATHHOTO XapaKTepa IKOJIOTHUECKHUX MPOOJIeM, OpHEeHTALUS
Ha TPUMEHEHUE MaTeMaTUYeCKNX 3HAHUU JUTs pelleHus 3a7ad B 00IacTH OKpYKarollel cpepl,
TUTAHUPOBAHUE MOCTYIKOB U OLIEHKH UX BO3MOJKHBIX IMOCJIEICTBUN JJIS1 OKPYKAIOIIEH Cpebl;



8)

UeHrHocmu HAY4YHO2O NO3HAHUA. C(bOpMI/IpOBaHHOCTB MHPOBO33pPCHMUA,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M OOIIECCTBEHHOW MPAKTHKH,
MOHMMAHUE MaTEeMAaTUYECKOW HAyKh Kak cgepbl YeIOBEUECKOW JesATeNbHOCTH, 3TaloB e€
pa3BUTHS M 3HAYUMOCTU I PA3BUTHS IUBWIM3AIMK, OBJIAJCHUE S3BIKOM MATEMaTUKH W
MaTeMaTU4eCKOW KYIbTYpOH Kak CpEeICTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISTH
MIPOCKTHYIO M MCCIIEI0BATEIBCKYIO JISATEIIBHOCTh MHAUBHIYaIbHO U B TPYIIIIC.
MeTtanpeaMeTHbI€e pe3yJabTAThI:

Tlo3nasamenvHule yHugepcavhvie yuedHvle 0elicmaus

baszosvie nocuueckue oeticmeust:

BBIABJIATL W XaPAKTCPU30BATH CYHICCTBCHHBIC INPHU3HAKWM MATEMATUYCCKUX O6”I)€KTOB,
MOHATUH, OTHOUICHUH MEXIy MOHITUSAMHU, (OPMYIMPOBATH OINPENEICHUS MOHATHIH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PHUKAIIUU, OCHOBAHUS JJIsi 000O0IICHUS
Y CpaBHEHWUsI, KpUTEPUH TIPOBOIMMOTO aHAJIH3a,

BOCIIPUHMMATh, (OPMYIHPOBaTh U MPeoOpa3oBBIBATh CYXKACHHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHbBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBIABJIATE MAaTEMATUYCCKUEC 3aKOHOMEPHOCTH, B3aUMOCBA3U U IMTPOTUBOPCUUA B @aKTaX,
JaHHBbIX, H&6JHO)I€HI/I$IX U YTBCPXKACHHUAX, IpE€aiaratTb KpUTCPHUU [JIs BBIABJIICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

ACIaTb BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIAYKTUBHBIX
YMO3aKIIIOYeHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITETIHHO JI0OKA3aTELCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN (TIpSMBIC
U OT TMPOTHBHOIO), BBICTPaMBaThb apPryMEHTAllMIO, TPUBOAUTH MPHUMEPHl U
KOHTPHPUMEDPHI, 000CHOBBIBATH COOCTBEHHEIE CY)XXICHHUA U BbIBO/JbI,

BBIOMpATh CIOCO0 pemieHus ydeOHOW 3amadyu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXOMAUINI ¢ YUETOM CaMOCTOSITENIbHO BBIIACIEHHBIX
KpUTEPHUEB).

baszosvie uccneoosamenvckue oelicmeus.

Paboma

WCTIONb30BaTh  BOTPOCHI  KaK  HCCIEJOBATEIIbCKUH  WHCTPYMEHT  TIO3HaHUS,
dhopmyaupoBaTh BOMIPOCH], (UKCHPYIOIINE MPOTUBOPEUYHE, MPOOJIEMY, YCTaHABINBATh
HUCKOMOE ¥ JIaHHOe, (OPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH CBOK) TIO3HUIIHIO,
MHEHHC;

MPOBOJIUTh CAMOCTOSITENIHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIECIOBAHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oO0beKTa, sBJIICHHUS, IMpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEKY 00ObEKTaMU, SIBICHHSIMH, TIPOIIECCAMH;
CaMOCTOSITEJILHO  (OPMYJTUpOBaTh OOOOIIEHWUS W  BBIBOABI [0  pe3ylbTaTaM
MPOBEAEHHOTO HAOJIOACHUS, MCCIICIOBAHUs, OLICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U 000OIIICHUIA,

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEIIOI0KCHUS
0 €ro pa3BUTUH B HOBBIX YCJIOBHSIX.

¢ uHgopmayueti:

BBISIBIIATH JIeDUIIUTHI MHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX IS OTBETa HA BOIPOC H
JUIS PEIICHUS 3a/1a4H;

BBIOMpaTh HH(OpPMALMIO U3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTeMAaTU3UPOBATh M WHTEPIPETHUPOBATh MH(YOPMAIMIO PA3TUYHBIX BUIOB U (hopm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh HWH(POPMALIMIO, TPEACTaBISATH €€ B  pasNMYHbIX  (dopMax,
WJUTIOCTPUPOBATH TpadhUIeCKH;

OIICHUBATh HAAEKHOCTh HWHMOPMALMA TIO CAMOCTOSITENILHO C()OPMYIUPOBAHHBIM
KPUTEPUSIM.

KommyHnuxamuenvie yHusepcanbHole yueduvie 0eticmsust
Obwenue:



¢ BOCIIPUHUMATDL U q)OpMy.HI/IpOBaTL CY)XKIACHHA B COOTBCTCTBUH C YCIOBUAMHU W LCIISIMU

oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, /1aBaTh NOSICHEHUS IO XOJy PELICHUS 3aJayd, KOMMEHTHPOBATh
IIOJTY4ECHHBIN pe3yNbTart;

B X0J1e OOCYKIEHUS 3aaBaTh BOIPOCHI 0 CYIIECTBY 00CYXIaeMOil TEMBI, IPOOIIEMBI,
pelaeMon 3aaun, BbICKa3bIBaTh HJI€U, HAIlEJIEHHbIE HA MIOUCK PEIICHUs, CONIOCTABIATh
CBOM CYXJICHHUS C CYXKIACHUSMU APYTrUX YYACTHUKOB JHallora, 0OHapyXUBaTh pa3inyune
U CXOJCTBO TO3WIMI, B KOPPEKTHOW (opMe ¢opMyrHpoBaTh pa3HOIIIACHS, CBOU
BO3paKEHMUS;

MIPEJICTABIATh PE3YJAbTaThl PELIEHUS 337a4yu, SKCIIEPUMEHTA, UCCIEA0BAaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIJICHUS € Y4ETOM 3a4ad Npe3eHTAluu U
0COOEHHOCTEH ayAUTOPHH.

Pecynamusnvle ynusepcanvuvie yuebnvle deticmeus
Camoopeanuzayusi:

COCTaBJISATh IUIAH, aJITOPUTM DPELIEHUsS 33Jayd, BHIOMpATh CIOCOO pEelIeHHs ¢ y4ETOM
UMEIOLUXCA PECypcoB M  COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUpOBaThb M
KOPPEKTUPOBATh BapUaHThl PELIEHUI ¢ y4ETOM HOBOM MH(OpMAaLINHL.

CCZMOKOHmpOJZb, SMOI/;uOHaﬂbelﬁ uHmesiekm.

BIIQJIETh HABBIKAMH TIO3HABATEIBPHOW PEQUIEKCHU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM W MBICTUTENBHBIX TMPOIECCOB, HX PE3YyIbTaTOB, BIAJETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoliecca W pe3ysibTaTa PEeHIeHUs MaTeMaTHYeCKOM
3a/1auu;

MpeBUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH IMPH PEIICHUU 33Ja4Yd, BHOCUTHh
KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJECHHBIX
OLIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yibTaTa ILEW M YCIOBUSAM, OOBSICHATH NPUYUHBI
JNOCTHIKEHHUS] WJIM HEJOCTH)KEHHUS PEe3y/lbTaToOB JESTENIbHOCTH, HAXOAWTh OIIHUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

Coemecmuasn OessmenbHOCmb.

MOHUMATh U UCTIOJIb30BaTh MPEHUMYILECTBA KOMAaHIHOW U MHIUBUAYAIbHON PaOOTHI ITpH
peleHrr y9eOHbIX 3a/1a4, PUHUMATh 1e]Ib COBMECTHOW JESITeIbHOCTH, TUIAHUPOBATh
OpraHu3alui0 COBMECTHON palbOoThI, paclpeneNsaTh BUAbI padoT, JIOTOBapUBATHCS,
00CYyX/1aTh MPOIIECC U PE3YyNIbTAT paboThI, 00001IIaTh MHEHHS HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B TPYIMIIOBBIX opMax paboTel (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBITIOJHATH CBOKO YacTh paOOThl U KOOPAWHUPOBATH CBOU JCHCTBUS
C IPYTMMU 4YICHAMH KOMaH/Ibl, OIICHMBATh KAYeCTBO CBOETrO BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPUsM, c(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

IIpexmeTHbIE pe3ybTATHI:
10 kaace
Yuciaa 1 BLIYUCIECHUS:

L4 CBO60,Z[HO ONEpHUpOBATH IOHATHAMMUN paliOHAJIbHOC qucio, OccKOHEUHas

nepuoandeckas ApoOb, MPOLEHTHI, HPPALIMOHAIEHOE YHCII0, MHOKECTBA PAllMOHATIBLHBIX
U JEUCTBUTEIIBHBIX YUCEN, MOLYJIb JEMCTBUTEIBLHOTO YUCIIA;

NPUMEHATh JIPOOM M MPOLEHTHl Ul pELICHUs NPUKIATHBIX 33aJad M3 pa3IMuHBIX
OTpaciiel 3HAaHUM U peaNbHOW KU3HU;

NPUMEHATh MPUONMKEHHBIE BBIUUCICHUS, MPaBUIa OKPYITIEHHs, MPUKHIKY U OLEHKY
pe3ynbTaTa BEIYMCIICHU;

cBOOOJIHO ONEpUPOBaTH MOHSATHEM: CTENEHb C LENbIM MOKa3aTejeM, HCIOJIb30BaTh
MOAXOAAIIYI0 (popMy 3amMcH JeMCTBUTENBHBIX YUCEN JUIS PelIeHHs MPAKTHUYECKUX
3a/1a4 ¥ IIPEACTABIICHUS JAHHBIX;



cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKHI KOPEHb HATYpaJIbHOW CTETICHHU;
cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAIMOHAIBHBIM ITOKa3aTelNeM;

CBOGOZ[HO OIICPpHUPOBATh IOHATUAMMU: JIOI‘apI/I(l)M qucia, ACCATHYHBIC WM HATYPAJIbHBIC
J0rapuMmbl;

CBO6OI[HO ONICpHUpOBaTh MOHATHAMHU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YK CJIOBOI'O
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHHYC M aPKTaHT'€HC YHCIOBOTO apryMEHTa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO  ONEPHUPOBATh TOHATHUSAMHU: TOXKJISCTBO, YpaBHCHHE, HECPABEHCTBO,
PaBHOCUJILHBIE YPABHEHUS U YPaBHEHUSI-CIICACTBUS, PAaBHOCHIIbHBIC HEPABEHCTBA,
MIPUMEHSATHh PA3JIMYHbIE METOAbl PEHICHHUS PAIMOHAIBHBIX U JPOOHO-PAIIMOHATBHBIX
ypaBHEHUH, MPUMEHATHh METOJ] HHTEPBAJIOB ISl PEIIIEHUSI HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHATHUAMU: MHOTOUJIEH OT OJTHOM MEPEeMEHHOM, MHOTOUJIEH C
EeTBIMU KOd(PPUIIMEeHTaMH, KOPHH MHOTOYJICHA, TPUMEHSTh JCJIEHUEe MHOTOWICHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Bueta nis pemenus 3aaay;

CBOOOJIHO OIEPUPOBATh TMOHATHUSIMH: CHCTEMa JIMHEHHBIX YpaBHEHUW, MaTpHIIA,
ONPENETUTEND MATPULIBI 2 X 2 U €ro TEOMETPUUYECKUI CMBICI, UCIIOJIb30BaTh CBOMCTBA
ompenenuTeNns 2 X 2 Juisi BRIUACICHUS €r0 3HAYEHUs, TMPUMEHSTh OMPEISTUTEIIN ISl
pelieHusT CHUCTEMBbl JIMHEWHBIX YpaBHEHUH, MOJEITUPOBATh pEATbHBIE CHUTYyallud C
MTOMOIIIBIO CHUCTEMBl JIMHEHHBIX YpaBHEHHWH, HCCIENOBAaTh MOCTPOCHHBIE MOJIETH C
ITOMOIIIBIO MAaTPULL U ONIPEAEIIUTENEH, UHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIIbTAT;
HCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUsI BRIPAKCHUI;
BBITIOJIHATh MpeoOpa3oBaHUsl YHUCIOBBIX BBIPOKEHMM, COJEpPXKAIIMX CTENEHU C
palOHANBHBIM MOKAa3aTeIeM;

WCIIOJb30BaTh CBOMCTBA JiorapupMOB [UIsi TpeoOpazoBaHus JIOTapu(MHUUECKHX
BBIPAKCHUI;

CBOOOJHO  OINEpUpPOBaTh  MOHATHSAMH:  HUppalUOHANbHBIE, IOKa3aTelbHbIE U
Jorapu(MUUecKue YpaBHEHMsS, HAXOJUTh UX PEUICHHs C MOMOIIbI0 PABHOCHUIIBHBIX
MEPEX0I0B I OCYILECTBIISASI IPOBEPKY KOPHE;

MPUMEHSITh OCHOBHBIE TpPUTOHOMETpUYECKHuEe (GopMyabl uis npeoOpa3zoBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, NPUMEHSTH
HeoOxonuMble (GOpPMYIbl A PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUH;

MOJENUPOBATh peajbHbIE CHUTYyallUM Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA 10 YCIOBUIO 3aJauM, MCCIEAOBaTh MOCTPOEHHBIE MOJEIU C
WCII0JIb30BaHMEM amapara anreopsl.

DOyHKUUH U TPauKU:
e CBOOOJHO OMEpPUPOBATh MOHATHIMHU: (QYHKIMS, CIOCOOBI 3a7aHUs (DYHKIMHU, B3aUMHO

oOpatHble  (yHKUMH, KoOMMIO3MLUS (GYHKUMH, Tpapuk GYHKIUH, BBIIOJIHATH
3JIeMEHTapHbIe NpeoOpa3zoBaHusl IpauKOB (QYHKIIHIA;

cBOOOJIHO OMNEpUPOBaTh MOHATHAMM: OOJIACTH OIpPENENIEHUs] U MHOKECTBO 3HAYCHHH
GyHKUIMHU, HYTU QYHKIUHT, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

cBOOOJIHO OMEpPHPOBATh MOHATUSAMU: YETHBIE M HEUYETHbIE (PYHKIMH, MMEPUOANYECKUE
(GyHKUIMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIMH,
HauOoJIbIIee U HauMEHblIIee 3HaYeHne (PYHKIIUU Ha IPOMEKYTKE;



cBOOOJTHO ONEpUpPOBATh MOHSATHIMHU: CTENEHHAs (DYHKIHS C HATypaJbHBIM M IIEIBIM
noxaszateneM, rpaduk crerneHHON (YHKIMU C HATYpalIbHBIM U IEJIBIM ITOKa3aTelieM,
rpaduK KOpHS N-0 CTemeHH Kak (QYHKIUH OOpaTHOW CTENEHH C HaTypaJbHBIM
IIOKAa3aTeseM;

OTIEPUPOBATh MOHATHAMH: JIMHEWHAs, KBaJpaTW4yHas W APOOHO-TMHEHHast (QYHKIHH,
BBIINIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHUE UX TPA(pUKOB;

cBOOOTHO ONIEPUPOBATh MOHATHAMHU: IMOKa3aTeNbHas U JIoTapupMuyeckas QyHKIHH, HX
CBO¥CTBA ¥ IpaMKu, UCIOJIH30BATh UX T'PApUKH IS PEIICHHUs yPaBHEHUH;

cBOOOJTHO OTIEPHPOBATH MOHATUSMH: TPUTOHOMETPHUYECKAs OKPY)KHOCTh, OTPE/ICICHNE
TPUTOHOMETPUYECKUX (PYHKIIUI YMCIOBOTO apTryMEHTa;

WCIO0JIb30BaTh Ipapuku GYHKUMN JUId UCCIEI0BaHUs MPOLIECCOB M 3aBUCUMOCTEN IpH
pelIeHnH 3aJad U3 JAPYruX Y4eOHBIX MPEIMETOB M pealbHOM MKU3HHU, BbIPAXKaTh
(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUNHAMU;

Hauana MmaTeMaTH4YeCKOI0 aHAJIN3A:

cBOOOJTHO OTIEPHPOBATH MOHATHIMH: apu(PMETHUECKast U TEOMETPHUECKAs IPOTPECCHs,
0ECKOHEYHO yObIBatomiasi ~ reoMeTpuyecKas nporpeccus, JUHEWHBIN U
AKCTIOHEHIMAIBHBI pOCT, QopMyna CIOKHBIX IMPOIEHTOB, UMETh IPEICTABICHHE O
KOHCTAHTE;

WCIIOTH30BATh POTPECCUH TS PEICHHS PEabHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa;
CBOOOJTHO ~ OTIEPUPOBATh TMOHATHUSAMH: TIOCIEIOBATEIILHOCTh, CIIOCOOBI  3aJaHus
MOCIIEIOBATEILHOCTEH, MOHOTOHHBIC U OTPaHUYCHHBIE ITOCIIECA0BATEILHOCTH, TOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHYECKOTO aHaIN3a KaKk aHAJTN3a OECKOHEYHO MaJIbIX;
cBOOOTHO OTIEPUPOBATH TIOHATUSIMH: HETIPEPBIBHBIC (DYHKIMH, TOUYKH pa3pbiBa rpaduka
(dhyHKIIMH, acCUMIOTOTHI rpadrka QyHKITUH;

cBOOOJTHO OMEpUpOBaTh MOHATHEM: (DYHKIHS, HENpEphIBHAS Ha OTPE3KE, MPUMEHSTH
CBOMCTBA HEMPEPHIBHBIX QYHKITUN TSl pEIICHUS 3a/1a4;

CBOOOJTHO OIEPUPOBaTh MOHATUSMH: TIepBas W BTOpask MPOU3BOJHBIC (YHKIIHH,
KacarelbHas K Tpaduky QyHKIUH;

BBIYUCIIATH TPOU3BOJHBIC CYMMBI, IPOM3BEICHHS, YAaCTHOTO W KOMIIO3UIIMH JIBYX
(GyHKIUH, 3HATh IPOU3BOIHBIC IIEMEHTAPHBIX (YHKITUH;

WCIOJb30BaTh TC€OMETPUYCCKUH U (U3NYECKUN CMBICT TPOHM3BOTHOW JUIS PEIICHHUSI
3ajau.

MHo:xecTBa M JIOTHKA:

CBO6OI[HO OIICPHUPOBATDL NIOHATUAMHU: MHOKCCTBO, OIICpAllUN HAZl MHOXKCCTBAMU,
HCIIOJIB30BATh TeOpCTI/IKO'MHO)KCCTBeHHHﬁ arrmapar il OIIMCaHHA  PCaJIbHBIX
IIpouecCoB U HBHGHHﬁ, I[IpU pCUICHUH 3aJJa4 U3 JPYIrux y‘I66HHX npeaAMCTOB;,
CBO6OI[HO OIICpHUPOBATh IMOHATHAMU: OIPCACICHUEC, TCOPEMA, YPABHCHUC-CIICACTBUC,
CBOMCTBO MaTE€MaTHYECKOIr'O 06’beKTa, JA0Ka3aTCJIbCTBO, PABHOCUJIBHBIC YPABHCHUSA U
HEpPAaBCHCTBA.

11 kiaace
Yuciaa v BLIYUCJICHUS:

CBO60,[[HO OIICpHUPOBATh TNOHATUAMU: HATYPAJIbHOC W NEJIOC UYUCIO, MHOKCCTBA
HaTypaJIbHBIX U OCJIBIX YHUCCII, UCIIOJIb30BATh IMPU3HAKU ACIIMMOCTH LECJIbIX YUCCII, HOI[
n HOK HaTYpPaJIbHBIX YHUCCII IJId PCUICHUA 3a/ia4d, IPUMCHATH AJITOPUTM EBKJ'II/II[a;
CBO60,Z[HO ONCpUpOBaATh IMOHATHEM OCTAaTKa IO MOIYJIO, 3allMChIBATh HATYPAJIbHLIC
Yucia B pa3JIMYHBIX MMO3UIUOHHBIX CUCTEMAX CUHUCIICHUS



CBOOOJHO OMEPUPOBATH MOHSATUSMU: KOMIUIEKCHOE YMCIIO U MHOXKECTBO KOMIUICKCHBIX
qucell, IPEICTABISATh KOMIJIEKCHBIC YHCIIA B alreOpanvdeckoil U TPUTOHOMETPHUECKOM
dbopMe, BBIMONHATH apUPMETHUYECKHE ONepayl ¢ HAMH H H300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA:

CBO6OI[HO OIICpHUPOBATH IIOHATHUSAMMU. HppalroOHaJIbHBIC, IIOKAa3aTCJIbHBIC u
norapmbMqucm/Ie HCPAaBCHCTBA, HAXOAUTH HX PCHICHUA C IMOMOIIBIO PABHOCHUJIBHBIX
MIEPEXOJI0B;

OCYIIECTBIISAITh OTOOP KOPHEH MpH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS;
cBOOOJTHO OMEpUPOBATh TMOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSTH
HCO6XO)II/IMI)I€ q)OpMYJ'II)I A4 pCHICHUS OCHOBHBIX THUIIOB TPHUIOHOMETPHUYCCKUX
HEPaBEHCTB;

CBO60)IHO OIICpHUpPOBATH IMOHATHUAMU: CUCTEMA U COBOKYIIHOCTDH ypaBHCHI/Iﬁ n
HCPaBCHCTB, PABHOCHUJIBHBIC CHCTEMbI MW CHUCTEMBI-CIICACTBHA, HAXOAWUTH PCUICHUA
CHUCTEMBI U COBOKYHHOCTGI\/'I PaluOHAJIbHBIX, HWPPAlUOHAJIBHBIX, IIOKAa3aTCIbHBIX U
Jorapu(pMUUECKUX ypaBHEHHUI U HEPaBEHCTB;

peiatb panuOHAJIbHBIC, HPPAMOHAIBHBIC, II0KAa3aTCJIbHBIC, .]'IOl"apI/ICbMI/I'-IeCKI/Ie n
TPUTOHOMCTPUYCCKHUEC YPABHCHUS U HEPABCHCTBA, COACPIKAINMUEC MOAYIIU U IMTapaMETPhI;
MPUMEHTh Tpaduyeckrue MEeTOJbl NIl PelIeHUs ypaBHEHUIl M HEPaBEHCTB, a TaKXKe
3a/1a4 ¢ mapaMeTpamu;

MOJENTUPOBATh peajbHbIE CHUTYyallUH Ha S3bIKE anreOpbl, COCTAaBJATh BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA W HX CHUCTEMbl 10 YCJIOBHUIO 3a/Jayd, MCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIB30BAHUEM allnapara ainreOpbl, HHTEPIPETUPOBATDH
MOJIy4CHHBIN pe3yJbTar.

DOYyHKUUM U TPaPUKH:

CTpOUTH IpadUKi KOMIO3UIMU GYHKLIUN C TOMOIIBIO JIEMEHTAPHOTO UCCIIEeI0OBAaHUS U
CBOWCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOUTh TEOMETpUYEcCKHe o00pa3bl ypaBHEHUII U HEPaBEHCTB Ha KOOPIMHATHOI
IJIOCKOCTH;

CBOOOHO ONEpUPOBATH NOHATUAMU: T'PpaUKH TPUTOHOMETPUUECKUX (PYHKIIUMA;
MPUMEHATHh PYHKIUU I MOJACTUPOBAHUS U HUCCIIEIOBAHUS PEaTbHBIX MPOLIECCOB.

Haugaja MmaTeMaTH4eCKOI0 aHAJINA3A:

WCIOJIb30BaTh MPOU3BOAHYIO sl HCcleqoBaHUs (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIIIee 3HaYeHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;
WCIO0JIb30BATh MMPOU3BOIHYIO JIJIsl HAXOKIEHUSI HAWTYUIIEro pelieHus B MPUKIIAJIHbIX, B
TOM YHCIE COLMATBHO-KOHOMHMUYECKUX, 3aJayax, JUid OINpeAeleHUs CKOPOCTH U
YCKOpEHUS Tpoliecca, 3alaHHoro GopMyIon WiH rpadukoM;

CBOOOJHO ONEPUPOBATH TMOHATHSAMU: TepBooOpa3Hasi, ONpeAeNnEHHbIM HHTErpa,
HaXOJUTh IEPBOOOpPA3HBIE SJIEMEHTAPHBIX (YHKIMNA ¥ BBIYUCIATH HHTETpal IO
dbopmyne HeroroHa-Jleibonua;

HaXOJHUTh IIOMAAH IIIOCKUX (UTYP U 0OBEMBI TET C MOMOIIBIO UHTETpana;

MMETh MPEACTABICHUE O MAaTEMaTHUYECKOM MOJEITUPOBAHUU HA TPUMEPE COCTaBICHUS
g depeHIInanbHbIX YpaBHEHHI;

pemath NPUKIaIHbIEe 33124, B TOM YHCJE COIUAILHO-DKOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBaMU MaTeMaTHYEeCKOTO aHaIK3a.
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TemaTn4veckoe IJIAaHUPOBAaHUE

10 kaacc
Ne HaumeHoBaHMe pa3/iesioB U TEM Beero KonTtpoas DJieKTpoHHbIE (U POBLIE)
MPOrPamMMbI padoTsl o0pa3oBaTtejibHbIE pecypchl

MHoXkecTBO IEHCTBUTENIBHBIX https://resh.edu.ru/subject/lesson/3812/start

gycesl. MHOTO4IEHBL. /158950/

1 PanvoHanbHbIE ypaBHEHUS U 24 1 https://lib.myschool.edu.ru/content/4026
HepaBeHCTBA. CHCTEMBI https://resh.edu.ru/subject/lesson/4730/start
JIMHEWHBIX YPAaBHEHUHN 1149073/

OyHKLMHA U TpadUKL. httpsE//bvbinfo.ru/auth_

) C https://resh.edu.ru/subject/lesson/4729/start

TereHHas (QyHKIHS C 12 1 1159013/
[CJIbIM MOKa3aTeJIieM https://lib.myschool.edu.ru/content/4836
ApuMeTHIecKuit KopeHs N- https://lib.mvschool.edu.ru/content/4865

M https://resh.edu.ru/subject/lesson/5569/start

3 O} CTENEHN. 15 1 1159263/

HWppannoHnanbHbie ypaBHEHUS https://lib.myschool.edu.ru/content/4794
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/3841/start
[225573/

4 IoxasarenbHas QyHKIMA. 10 1 https://resh.edu.ru/subject/lesson/5627/start
[Toka3arenbHble ypaBHEHUS 1159321/

https://resh.edu.ru/subject/lesson/4731/start
1159352/
https://resh.edu.ru/subject/lesson/5753/start

Jlorapudmuyaeckas GyHKITHS. [272574/ _
https://resh.edu.ru/subject/lesson/3823/start

5 Jlorapudmudeckue 18 1 1198625/

YPaBHCHUA https://resh.edu.ru/subject/lesson/3834/start
1198687/
https://resh.edu.ru/subject/lesson/4733/start
1199150/

6 TpuroHomerpuyeckue 29 1 https://resh.edu.ru/subject/lesson/6019/start
BBIPAKEHUS U YpPaBHEHUS 199181/

https://resh.edu.ru/subject/lesson/3863/start
/327031/
https://bvbinfo.ru/auth

7 LlocreoBaTeLHOCTH B 10 1 https://resh.edu.ru/subject/lesson/5223/con
lporpeccun spect/326716/

https://resh.edu.ru/subject/lesson/4923/start

8 HenpepsiBHbie QyHKITHH. 20 1 1200980/

IIpousBoaHas https://resh.edu.ru/subject/lesson/3976/start
/201104/
https://bvbinfo.ru/auth

9 Tosropenue, 0606meHPVIe’ 5 2 https://resh.edu.ru/subject/lesson/5100/start
CHUCTeMaTHu3alus 3HaHUM 1326934/

HToro 136 10
11 kaacc
Ne | Haumenosanue pa3iesioB u TeM B
MpOrpaMMblI cero Koutpoi JJekTpOHHbIE (LU POBBIE)
bPaGOTHI o0pa3oBaTe/IbHbIC PeCypChI
1 UccnenoBanue GpyHKIUN C 22 1 https://resh.edu.ru/subject/lesson/3987/start
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https://resh.edu.ru/subject/lesson/3812/start/158950/
https://resh.edu.ru/subject/lesson/3812/start/158950/
https://lib.myschool.edu.ru/content/4026
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://lib.myschool.edu.ru/content/4836
https://lib.myschool.edu.ru/content/4865
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://lib.myschool.edu.ru/content/4794
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/3987/start/273810/

IMOMOILBIO ITPOU3BOIHOM

[273810/
https://resh.edu.ru/subject/lesson/6115/start
136346/

https://resh.edu.ru/subject/lesson/4924/start
[225713/

Hep13006pa3Ha91 1 HHTCrpall 12 1 https://resh.edu.ru/subject/lesson/3993/start
1225744/
I'paduku https://resh.edu.ru/subject/lesson/5570/start
TPUTOHOMETPUYECKUX [200795/ )
(b — 14 1 https://resh.edu.ru/subject/lesson/3943/start
YHKIHH. /200825/
Tpuronomerpudeckue https://resh.edu.ru/subject/lesson/4920/start
HEpPaBEHCTBA 1200702/
UppanpoHaibHbIe, https://bvbinfo.ru/auth_
TOKa3aTeNbHEIC I https://resh.edu.ru/subject/lesson/5569/start
24 2 /159263/
norapudmMuIecKne https://resh.edu.ru/subject/lesson/5569/start
HCpaBCHCTBA 1159263/
https://resh.edu.ru/subject/lesson/4115/con
spect/149104/
KoMmruiekcHbie umcia 10 1 https://lib.myschool.edu.ru/content/3411
https://resh.edu.ru/subject/lesson/4930/start
[79039/
https://resh.edu.ru/subject/lesson/5255/start
[272511/
HarvoaibHbLe 1 LeIbie Wica 10 1 https://resh.edu.ru/subject/lesson/4727/start
P It /158514/
https://resh.edu.ru/subject/lesson/6120/start
138567/
CrcTembl parioHaNbHbIX, https://bvbinfo.ru/auth
nppannuoHaJIbHbIX https://resh.edu.ru/subject/lesson/3768/start
HOKa3aTeNILHEBIX U 12 1 /158113/
norapudGMHUIECKHX https://lib.myschool.edu.ru/content/3108
o https://lib.myschool.edu.ru/content/3430
YpaBHEHUM
https://lib.myschool.edu.ru/content/5614
3agauu ¢ mapameTpaMu 16 1 https://resh.edu.ru/subject/lesson/4145/start
/111179/
https://bvbinfo.ru/auth
TosTopete, 0606menHe, https://resh.edu.ru/subject/lesson/3908/start
. 16 1 /200512/
cucTeMaTu3alins sSHaHuH https://resh.edu.ru/subject/lesson/4932/start
1127853/
Hroro 136 10
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https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/4115/conspect/149104/
https://resh.edu.ru/subject/lesson/4115/conspect/149104/
https://lib.myschool.edu.ru/content/3411
https://resh.edu.ru/subject/lesson/4930/start/79039/
https://resh.edu.ru/subject/lesson/4930/start/79039/
https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/4727/start/158514/
https://resh.edu.ru/subject/lesson/4727/start/158514/
https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/6120/start/38567/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/lesson/3768/start/158113/
https://lib.myschool.edu.ru/content/3108
https://lib.myschool.edu.ru/content/3430
https://lib.myschool.edu.ru/content/5614
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/3908/start/200512/
https://resh.edu.ru/subject/lesson/3908/start/200512/
https://resh.edu.ru/subject/lesson/4932/start/127853/
https://resh.edu.ru/subject/lesson/4932/start/127853/
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