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HOACHUTEJBHASA 3AIIMCKA

IIporpaMMa coctaBiieHa Ha OCHOBE:

- denepanbHOr0 rocyJapCcTBEHHOTO 00pa30BAaTENbHOTO CTaHJApTa OCHOBHOIO 0O0IIero oOpa3oBaHMUS,
YTBEPKJICHHOTO TIpUKa3oM MuHHUCTEpCTBAa 00pa3oBaHusl u Hayku Poccuiickoit ®denepanun ot 31 Mas
2021 Ne287

- @enepanabHO 00pa30BaTEILHOM MPOTrPaMMbI OCHOBHOTO 001ero oopaszoanus ot 18.05.2023 Ne370

- [Tpukaza MuHIpocBeneHus Poccun oT 09.10.2024 N 704
"O BHecEHMM W3MEHEHMH B HEKOTOpble Mpuka3el MuHHCTepcTBa MpocBelieHuss Poccuiickoit
Oenepaunu, Kacatomecs ¢enepanbHbIX 00pa3oBaTeNbHBIX MPOTpaMM  HAdyajdbHOrO  OOIIETro
oOpa3oBaHMs, OCHOBHOTO  00miero oOpa3oBaHus W  cpeaHero  obOmiero  obpaszoBaHus'
(3apeructpupoBano B Munrocre Poccun 11.02.2025 N 81220)

- Ilpuka3za Munnpocsemenuss Poccun ot 10.11.2025 Ne 808 O BHeceHMM M3MEHEHHH B HEKOTOPHIS
npuka3del MuHHCTepcTBa TpocBemeHus Poccuiickoit denepanuu, Kacawommecs (eaepaabHbIX
o0pa3oBaTeNbHBIX MPOrpaMM HadadbHOTO 00IIero oOpa3oBaHUsS, OCHOBHOTO OOIIEro OOpa3oBaHUS U
cpenHero o0Iero oopa3oBaHms

- IIpukaza Munnpocsemenuss Poccun ot 08.10.2025 Ne 729 «O BHeceHMH M3MEHEHHUM B HEKOTOPHIS
npuka3sl MuHHcTepcTBa oOpa3oBaHust MW Hayku Poccuiickoit ®enmepanmuu u  MuHHCTEpCTBa
npocBenieHus: Poccuiickoit ®Depepanun, kacaromuecs (eaepabHbIX 00pa30BaTEebHBIX MPOTpaMM
HayajpbHOro oOmero oOpa3oBaHMs, OCHOBHOro oOmero oOpa3oBaHUsI M CpEIHEro oOIIero

o0pa3oBaHUI»

- IIpukaza Munnpocseuienusi Poccun ot 08.05.2026 Ne 316 «O BHecenun uzmeHenuit B Ilopsoox
OpraHu3aluu u OCYILIECTBIICHUS o0OpazoBarenbHON JeSATeTbHOCTH o OCHOBHBIM
o0mieoOpa3oBarenbHbIM MporpaMmMaM - 00pa3oBaTeNbHBIM MPOrpaMMaM HAyalbHOTO OOIMIETo,

OCHOBHOI'O OOILEro M cpeaHero oéiiero oOpa3oBaHUs, YTBEP)KICHHBbIH HpuKazoM MuHucTEpcTBa
npocsemienus: Poccuiickoit @enepanuu ot 22.03.2021 Nel15»

- OcHOBHOI 00pazoBaTeNbHON MPOrpaMMbl OCHOBHOTO o01ero oopasoanus MAOY YepsuineBckoi
COII;

- YueOnoro miana ¢unnana MAOY UYepsumesckoir COIL «Onoxunckas COIl», yTBepxaeHHOTO
npukaszom aupekropa Tpopumonoii C.A. ot 29.08.2026 roma Ne 229-O/] u cornacoannoro 28.08.2026
roja Ha 3acenanuu Ynpassstomniero coeta MAOY Yepsumesckoit COL npoTokosn Nel2

- [Iporpammsl Bociutanus MAOY Yepsumesckoi COLL
I[eﬂTeJILHOCTL yYuuTelisa € Yy4€TOM NMporpaMmMbl BOCIIUTAHUSA

I'paxnanckoe BociuTanue (OpMHPOBATH POCCUHCKYIO IPAXKIAHCKYIO UIEHTUUHOCTb, IIPHHAJIEKHOCTD K
obmHocTH rpaxaan Poccuiickoit @exepannn, k Hapoay Poccun kak HCTOUHUKY
BiacTH B PoccuiickoM rocyaapcTBe U CyObeKTy ThICSUYETIeTHEH poccuiicKoit
TOCYapCTBEHHOCTH, H3yUEHUE U YBAKEHHE MPaB, CBOOO 1 00s13aHHOCTEH
rpaxkaanuna Poccuy;

MAaTPHOTHUYECKOE BOCTIUTAHHE BOCIIHUTBIBATh JIIO00BB K POJHOMY Kpato, PoanHe, cBoeMy Hapojly, yBaKEHHUE K
JIpyruM Hapozaam Poccun; nctopudeckoe NpocBenieHue, GopMupoBaHie
POCCUICKOrO HAIMOHATIBHOTO HCTOPHYECKOTO CO3HAHMS, POCCHICKON KyJIBTYpHOI
HICHTUYHOCTH;

JTyXOBHO-HPABCTBEHHOE BOCIIUTAHUE | BOCIUTHIBATH HA OCHOBE 1yXOBHO-HPaBCTBEHHOM KyJIbTYpsI HapoJoB Poccun,
TPaJANIMOHHBIX pelIuruil HapoaoB Poccun, popmMupoBaHue TpaJUIIMOHHBIX
POCCHIHCKHMX CeMEHHBIX IIEHHOCTEH; BOCIIMTAHNE YECTHOCTH, 100POTHI, MAIOCEPIHS,
CONEpEKMBAHUSI, CIIPABEIIMBOCTH, KOJUIEKTHBU3MA, APYKETIO0HS U
B3aMMOIIOMOIIIH, YBAXXECHUS K CTAPIINM, K TAMSTH IPEAKOB, MX Bepe U KyJIbTypPHBIM
TPaJNLHSIM;

3CTETHYIECKOE BOCIIUTAHNE (hOpMHUPOBAT ICTETHUYECKYIO KYJIBTYpPy Ha OCHOBE POCCHICKHX TPaIUIIOHHBIX
JTYXOBHBIX IIEHHOCTEH, IPHOOIIATh K JIYYIINM 00pa3iaM 0Te4eCTBEHHOTO
MHPOBOTO HCKYCCTBA,

(u3ngecKoe BOCINTaHHE (hopMHUPOBATH KYIBTYPY 340POBOT0 00pa3a KHU3HU U SMOIMOHAIBHOTO
Onaromorydnsi — pa3BUBaTh (PU3NIECKHE CIOCOOHOCTH € yIETOM BO3ZMOKHOCTEH 1
COCTOSIHUS 3I0POBBSI, HABBIKOB 0€30IIACHOTO MOBEICHHS B IPUPOAHOHN 1
COIIMAIBHOH cpejie, Ype3BhIUaiHbIX CUTYAILUSIX;

JIOBOE BOCIIMTaHUE BOCITUTBHIBATh YBAXKECHUE K TPY[ JUILMCS, Pe3yJIbTaTaM TpyJa (CBOETro

b 2
JPYTHX JIOJIeH), OpHEHTALMSI Ha TPYIOBYIO JEATELHOCTD, ITOIy4YeHHE IPOdecCuH,
JITYHOCTHOE CAMOBBIPAYKEHHUE B MPOYKTUBHOM, HDAaBCTBEHHO JOCTOMHOM TPYJE B




pOoccUiicKoM OOIIECTBE, Ha JOCTHXKEHHUE BHIAIOIINXCS PE3Y/IBTATOB B
po(eCCHOHATBHON ICATEILHOCTH;

9KOJIOTHYECKOE BOCIIUTAHUE (hopMUPOBATH IKOJOTHYCCKYIO KYJIBTYPY, OTBETCTBEHHOE, OSPEKHOE OTHOIICHHE K
MIPHUPOJIE, OKPYKAIOIIEH cpe/ie Ha OCHOBE POCCHICKHUX TPAIUIIOHHBIX TYXOBHBIX
LIEHHOCTEH, HABBIKOB OXPAHBI, 3aIIUTH], BOCCTAHOBIICHHS TPUPOBI, OKPYIKAIOIIECH

cpensl;
BOCITUTaHHE IIEHHOCTEH HAyIHOTO BOCITUTBHIBATh CTPEMJICHHE K TO3HAHUIO CE0sI M IPYTHX JIFOASH, IPUPOIBI 1
MIO3HAHUSA o0IecTBa, K MOIy4eHNIO 3HaHUH, KaYeCTBEHHOTO 00pa30BaHus ¢ yIETOM

JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX NOTPEOHOCTEH.




COJEPXAHUE OBYYEHUAT7 KIIACC

Ymucna v BBIYUCICHAS

JpoOu OOBIKHOBEHHBIE M ACCATHYHBIC, MEPEXOI OT OAHOH (DOPMBI 3amucu IpoOei K APYrou.
IlonsiTHE panMOHAJIBHOTO 4YHWCNA, 3allUCh, CPaBHEHHWE, YIOPSIIOYMBAHWUE PAlUOHAIBHBIX YHCEL
Apudmernueckre ASUCTBHA C palOHATBHBIMH YHCIaMu. PelieHue 3amad U3 peaJibHOW MpPaKTHKH Ha
4acTH, Ha Jpo0u.

CreneHp C HaTypajJbHBIM IIOKa3aTeNeM: ONpEeAeeHue, MpeoOpa3oBaHUE BBIPAKCHUNH HAa OCHOBE
OIIpeiesIeHNs], 3anuch 0onpmMX uucen. [IponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOu U JpoOu B BHIE
MpOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha POLIEHTHI, PEILICHHUE 3a/1a4 U3 pealbHOM MPAaKTUKH.

IIpuMmeHeHne IPU3HAKOB AETUMOCTH, Pa3IoKEHAE HA MHOKATENH HATYPAJIBHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NIPsIMasi M 0OpaTHast IPOIOPLUOHAIBHOCTH.

Auare0panvecKue BbIpPasKeHHS

IlepemMeHHBIE, YHCIIOBOE 3HAYE€HHE BBIPAKEHUS C TMepeMeHHOH. JlomycTumble 3HauYeHUs
nepeMeHHbIX. [IpencraBneHne 3aBUCMMOCTH MEXIy BEIMYMHAMHU B Buae (Gopmynsl. Berumcnenus mo
¢dopmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHH, TOXKICCTBEHHO paBHBIC BBIPAKECHUS, MPaBHiIa
npeoOpa3oBaHus CyMM M NpPOHM3BEICHHH, MpaBUIa PACKPHITUS CKOOOK W TPHBEICHHS IMOJO0OHBIX
CIIaracMbIX.

CBOIICTBA CTETIEHU C HATYpalIbHbIM [1OKa3aTEIIEM.

Opnownensl ¥ MHOrowieHsl. CremeHb MHorouwieHa. CrokeHHe, BBIYMTAHUE, YMHOXKEHHUE
MHOTO4IEHOB. POpMyIbl COKPAIEHHOTO YMHOXKEHHS: KBaApaT CyMMBI M KBajpaT pazHocTH. Popmyna
pa3HOCTH KBaApaToB. Pa3ioxeHne MHOTOWIEHOB HA MHOXKHUTEIH.

YpaBHeHHS M HepaBEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBWja TNpPeoOpa3oBaHUS YpPaBHEHUS, PaBHOCHIBLHOCTD
YpaBHEHUI.

JIuneliHOe ypaBHEHME € OJHOM IEPEMEHHON, YMCIIO KOpHEH JIMHEWHOIO YpPaBHEHUS, pELICHUE
JUHEWHbIX ypaBHeHHH. COCTaBleHHE YpPaBHEHUH IO YCIOBHIO 3aJauyd. PelieHue TEKCTOBBIX 3adad C
MOMOILBIO YPaBHEHUI.

JluneitHOe ypaBHEHHE C JAByMs MEepeMEHHBIMH W ero Tpaduk. Cucrema IBYX JHHEHHBIX
ypaBHEHUH C OBYyMs NepeMeHHbIMH. PelieHune cucteM ypaBHEHHH crocoOoM mojcTaHoBKH. IIpumepst
pELIEHU TEKCTOBBIX 3aa4 C TIOMOIIBIO CUCTEM YPaBHEHHH.

DyHKIUH

Koopaunara Toukn Ha mpsmoil. UucioBble MPOMEXYTKH. PaccTosHue Mexay ABYMS TOUKaAMHU
KOOPJIMHATHOU MPsSIMOM.

IIpsmoyroneHast cuctema koopauHar, ocu Oxu Oy. AlGcuucca U OpIuHATa TOYKH Ha
KOOpAMHATHON miiockocT. Ilpumeps! rpadukoB, 3agaHHbIX Gopmynamu. UTeHue rpaukoB peasbHBIX
3apucumoctedl. [lonstue ¢ynkuun. [paduk Qynxnum. CpoiictBa ¢ynkuuil. Jlunelinas dyHkmoums, e€
rpaduk. I'padux dyakium y = |X|. [paduueckoe pemieHne TUHEHHBIX yPaBHEHUH M CHCTEM JIMHEWHBIX
YpaBHEHUI.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yIbTaThl OCBOCHUS MIPOrpaMMbl yUeOHOTO Kypca «Aredpa» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCTIMTAHHE:

IMMPOABJIICHUEM HHTEPECAa K MPOUUIOMY M HACTOAIIEMY pOCCHﬁCKOﬁ MaTE€MaTHKH, IIECHHOCTHBIM
OTHOIIEHHUEM K JOCTHMKEHHSAM POCCHMCKMX MAaTEMaTHKOB M POCCHHCKOH MaTeMaTHYECKOM IIKOJBI, K
UCIIOJIb30BaHMIO ATHX JOCTHXKEHHUH B PYTUX HAYKaX W MPHUKIAIHBIX chepax;

2) rpa:kaaHcKoOe M JyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TpaKAaHMHA W peaju3aldd ero Ipas,
NpPEACTAaBICHUEM O MAaTEeMAaTHYEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PAa3JIMUHBIX CTPYKTYP, SBJICHUH,
MPOLEAYp TPaKIAHCKOTO OOIIecTBa (HAlpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K O0OCYXKICHHIO
TUYECKUX NpPOOJEM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHHUEM JOCTM)KEHHH HayKd, OCO3HaHHEM
BaXXHOCTH MOPAJIbHO-ITHYECKUX NPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCTIUTAHUE:



YCTaHOBKOM Ha aKTHBHOE YyYacTHE€ B pEIICHHH NPAKTUYECKUX 3a4ad MaTeMaTHYeCKOn
HaIpPaBIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTEMaTHYECKOro O00pa3oBaHUS Ha MPOTSHKEHWH BCEH JKU3HU
U yCIIEIHOW MpOQeCcCHOHATBFHON NeATENbHOCTH W Pa3BUTHEM HEOOXOOUMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM M TIOCTPOCHHEM WHAMBHUIYATHFHOW TPACKTOPHH OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C YIETOM
JTUIHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEHH;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY M ICTETHYECKOMY BOCHPHUSATHIO MAaTEMaTHUECKUX OOBEKTOB,
3a/1a4, pemeHn, pacCcyKIeHni, YMEHUIO BUAECTh MaTeMATUIECKHE 3aKOHOMEPHOCTH B ICKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUS:

OpHUCHTAIMEH B IEATEILHOCTA Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTH Y€JIOBEKa, IPUPOABI U OOIIECTBa, TOHUMAHHEM MaTeMaTHIECKON HAyKH Kak
cepbl YenoBeYecKOl NesTeNFHOCTH, JTAoB €€ Pa3BUTHS W 3HAYMMOCTH JJIS PAa3BUTHS [IMBHUIN3AINH,
OBIIQICHUEM S3BIKOM MaTeMaTHKH M MaTeMaTH4ecKOil KyJIbTypoil Kak CpeICTBOM IO3HAHUS MHUDA,
OBJIaICHUEM MPOCTEHIINMH HaBBIKAMH HUCCIIEIOBATENbCKOM AeATEIbHOCTH;

6) ¢uszuveckoe BocnuTanue, GopMUpPOBaHHE KYJLTYPHI 3A0POBbA M 3MOLMOHAILHOIO
Osaronosyums:

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYeCKWe 3HAHUS B HHTEpPECax CBOETO 3/0pPOBbSA, BEICHUS
3M0poBOro 00pasza KW3HMH (3AOPOBOC THTAHWE, COATAHCHPOBAHHBIM PEKHM 3aHATHA W OTIBIXA,
perymspHas (pu3nUeckas aKTHBHOCTB), C(hOPMHUPOBAHHOCTHIO HABhIKa PEQIIEKCHH, TPU3HAHUEM CBOETO
NpaBa Ha OLIMOKY W TaKOTO ke MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHeHTanueld Ha TpPHMEHEHHEe MaTeMAaTHYeCKMX 3HAHUHM [UId pemieHusl 3amad B 00JacTu
COXPAaHHOCTH OKPY KAIOLIEeW Cpeibl, TUIAHUPOBAHUSA MOCTYNKOB M OLEHKU WX BO3MOXHBIX MOCIEACTBUN
JUTSL OKPYXKAIOIIEeH Cpeabl, 0CO3HAHUEM TJIO0ATFHOTO XapakTepa SKOJOTHUECKUX MPOOJeM W MyTeHd HX
pelIeHus;

8) ananTanus K U3BMEHAIONIUMCS YCJIOBUSIM CONMAIBLHOI M PUPOAHOI Cpeabl:

T'OTOBHOCTBIO K ﬂeﬁCTBHHM B YCJIOBUAX HCOHpeI[CHéHHOCTI/I, IMMOBBILICHUIO YPOBHA cBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO AESTeTHhHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX IHOJEH,
MpHOOpETaTh B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIMH U3 OTBITA IPYTHX;

HEOOXOUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCiIe GOPMYIUPOBATh HICH, TOHSITHS,
TUNOTE3bl 00 O00BEeKTaxX M SBICHHSIX, B TOM YHCIE paHee HEW3BECTHBIX, OCO3HaBaTh Ie(UIIUTHI
CcOOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYalMIO Kak
BBI30B, TPEOYIONINI KOHTPMEDP, KOPPEKTHPOBATH PHHUMAEMBbIE PELICHUS U JIeHCTBUS, GOpMyTHpOBaTh 1
OIICHWBATh PUCKH U TIOCIECTBUS, (POPMHUPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/ibHbIE YHHBeEpPcAIbHbIE YUeOHbIe 1eiicCTBUS

Bba3zoBble jJornyeckue gecTBUA:

e  BBIABIISATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMATHUYECKUX OOBEKTOB, TOHITHH,
OTHOIICHUH MEXAy NOHATHAMH, (POPMYyITHpPOBATH OINpENEIICHUS IOHATHH, yCTaHABIUBATH
CYLIECTBEHHBIM MPU3HAK KIacCU(PHUKALUU, OCHOBAHUS U 0000IIEHHS U CPAaBHEHUS, KDUTEPHU
MIPOBOIMMOTO aHAJIN3a,;

® BOCIpPUHHMATh, (QOPMYIUPOBATH W MPEOOPa3OBHIBATH CYXKACHUS: yTBEPIUTEIbHBIC U
OTpHIIaTeNbHbIE, EIUHIUYHBIE, YaCTHBIE U 00II1E, YCIOBHBIE;

® BBUBIATH MAaTEeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3M W INPOTUBOpPEYUs B (akTax,
JAHHBIX, HAONIOACHUSIX M YTBEPXKACHUAX, Tpeniararb KPUTEPUH JUIS  BBIABICHHUS
3aKOHOMEPHOCTEN U MMPOTHUBOPEUHIA;

e JlenaTh BBIBOJABI C HCIIONB30BAaHMEM 3aKOHOB JIOTWKH, JCIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHHU, YMO3aKIIFOUEHHUH 10 aHAIOTHH;

e pa3duparh JOKa3aTeNbCTBA MATEeMaTHUYECKUX YTBEPKACHWH (IIpAMbIE W OT MPOTHBHOIO),
NPOBOJAWTH CaMOCTOATENIFHO HECIOXKHBIE JIOKAa3aTeJbCTBA MaTeMaTHYeCKUX  (aKToB,
BBICTPaWBaTh AapryMEHTAlMI0, NPUBOAMTH IPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE pacCyKICHUs;

e BBIOMpATH CrIOCOO pemieHus Y4eOHOH 3amaun (CpaBHMBAaTh HECKOJILKO BAPHAHTOB PEIICHUS,
BBIOUpATH HanboJIee TOJXO/ISIINN ¢ YYETOM CaMOCTOSITEIIHHO BBIICTIEHHBIX KPUTEPUER).

ba3zoBrble ucciienoBarejibckue 1eiCTBHA:



HCIIONIb30BaTh BOIPOCH KaK MCCIIENOBATEIbCKUN HHCTPYMEHT IO3HAHMA, (OPMYIHPOBATh
BOIIPOCHI, (DUKCHpYIOIIME TPOTHBOpEYHEe, MpoOJIEeMy, CaMOCTOSTEIBFHO YCTaHABINBAaTh
HCKOMOE U JaHHOE, ()OPMUPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
MPOBOJMTH MO CAMOCTOSTENFHO COCTaBICHHOMY IUIAHY HECJIOKHBIN SKCTIEPUMEHT, HEOOIbIIOEe
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro O0OBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOATENBHO (OPMYIHPOBATH OOOOMICHUSI M BBIBOJBI IO pE3yiIbTaTaM HpPOBEAEHHOTO
HaOJIIOICHNS, HCCIIeIOBAaHNs, OIIEHUBATh JOCTOBEPHOCTH MOJTYUCHHBIX PE3yJIbTAaTOB, BEIBOJIOB
1 0000IIEHMIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TPOIIECCa, a TAaKXKe BBIIBUTATh MPEANOI0KEHHU O €ro
Pa3BUTHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISBJISAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH()OPMAIIUU, NAHHBIX, HEOOXOIMMBIX IS
pellIeHus 3a1a4u;

BEIOMpaTh, AaHAJIU3UPOBATh, CHCTEMAaTU3UPOBAaTh W HMHTEPIPETHPOBATH  HH(OPMAIIHIO
pa3IMYHBIX BUIOB U (OPM MpE/ICTaBICHUS;

BbIOMpaTh (QopMy TpeacTaBieHUs WHGPOPMAIMM W WUTIOCTPUPOBATH peEIlaeMble 3aladd
CcXeMaMH, TarpaMMaMu, HHOU rpaiKoi ¥ UX KOMOUHAIUSIMU;

OIICHUBATh HAA&KHOCTh, HMHGOPMAIUU [0 KPUTECPHUSM, MPEIUIOKECHHBIM YUUTEIIEM WIIH
c(hOpMYITUPOBAaHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IRaTI/IBH])Ie YHUBEPCAJIBbHLIC yqeﬁmﬂe HEﬁCTBHﬂ:

BOCIIPHHUMATh H (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHU C YCIOBHSIMH W IEJSIMU
o0IIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOI TOYKY 3PEHHSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHHS IO XOJy pEIICHHs 3a7a4i, KOMMEHTHPOBATH TMONYyYCHHBIH
pe3yJbTar;

B XoJic OOCYKJCHHMS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMEI,
pelaeMoii 3a1auM, BhICKa3bIBaTh WJICH, HAIICIICHHBIC HA TIOWMCK PEIICHUS, COMOCTARIATh CBOU
CYXJICHUSI C CYXICHUSIMU PYTUX YYACTHUKOB JUAiora, OOHAPYKUBATh Pa3IHUHe M CXOJCTBO
MO3UIIMIA, B KOPPEKTHOU (hopMe POpMyITHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHUS;
MPEJICTARIATh PE3YJIbTaThl PEIICHUS 3aJayd, SKCICPUMCHTA, HWCCIICIOBaHMS, IIPOCKTa,
CaMOCTOSITEILHO BBIOMpaTh (opMar BBICTYIUICHHUS C Y4€TOM 3aJad NPE3CHTAIUU |
0COOCHHOCTEH ayTUTOPHH;

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBUAYAILHOHW pabOTHI MpH
peleHUN Y4eOHBIX MaTEeMATHYECKUX 33/1ay;

MPUHUMATL 1IEJIb COBMECTHON JEATEIbHOCTH, IUIAHUPOBATh OPraHU3al[Mi0 COBMECTHOM
paboThI, pacHpeleNaTh BUIbI PabOT, JOTOBapUBATHCS, OOCYXIATh MPOIECC U Pe3yJbTaT
paboThI, 00001IaTH MHEHHS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYMNOBBIX (hopmax paboThl (00CYXIeHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BBIMOJIHATH CBOK YacTh PabOTHl U KOOPIMHUPOBATH CBOU JCUCTBHS C
JIPYTMMU 4ICHAMU KOMaH[Ibl, OICHMBATh KAaueCTBO CBOEr0 BKJaja B OOIIUNA MPOAYKT IO
KpUTEPHUAM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHMBepcajibHbIe y4eOHbIe el CTBUA
Camoopranu3aums:

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, ajJrOPUTM pPElIeHUs 3anaud (WM ero 4acTh), BHIOMpATh
croco0 pemieHduss € Y4E€TOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPHAHTHI pEIICHUH C y4€TOM HOBOM MH(pOpMAaLUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTE/JIEKT:

BJIaEeTh CHoco0aMH CaMOIMpPOBEPKH, CAMOKOHTPOJS TpoIecca W pe3yibrara pelleHHs
MaTeMaTH4YeCKOM 3a7auu;

MPEeIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IIPH pEIIEHWH 3aJaud, BHOCHTH
KOPPEKTHUBBl B JAEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAaWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBAaTh COOTBETCTBUE pe3yibTaTa MAEATEIHHOCTH IIOCTABICHHONW IEMH M YCIOBHSIM,
OOBSICHATh TPHYMHBI JOCTHXKCHUS WU HEJIOCTIKEHUS IeJIM, HaXOJWUTh OINMUOKY, JaBaTh
OIIEHKY IPHOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3YJIbTATBI

K koH1y 00yueHus B 7 Kjacce 00y4arOIIMNACS MOIyYUT CICAYIOMINE IPEIMETHBIC Pe3yIbTaThI:

Yucia ¥ BBIYMCIICHHUA

BoimonHATe, coderas yCTHblE M IUCbMEHHbIE MNPUEMBI, apu(MeTHYeCKHe HeHCTBUSA C
paloHaNbHBIMU YHCIIaMHU.

HaxonuTh 3Ha4YeHUS! YMCIIOBBIX BBIPAXKEHWH, MPUMEHATH Pa3HOOOpa3HblE CIOCOOBI U MPUEMBI
BBIYHMCIICHUS 3HAUE€HUH APOOHBIX BBIPAXKECHUH, CONEPKALINX OOBIKHOBEHHbIE U IECSITUYHBIE APOOH.

IlepexonuTs OT omHOW (HOPMBI 3amKCH YHCeN K APYrod (mpeoOpa3oBHIBATh AECATHYHYIO POOH B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO APOOB).

CpaBHHBaTh U YHOPSIOUYMBATH PALMOHATIBLHBIC YUCTIA.

OKpyTJIATh YHCTa.

BBINOMHATE NPUKWUAKY W OLEHKY pe3ysbTaTa BBIYMCICHHUM, OLIEHKY 3HA4eHHUH YHCIOBBIX
BbIpaX€HUW. BBIMONHATH AEHCTBUSA CO CTENEHAMHU C HaTypaJIbHBIMU ITOKA3aTENISIMU.

[IpuMeHsTh NpU3HAKU IEIUMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPaIbHBIX YHCE.

Pemate  mpaKkTUKO-OPHEHTHPOBAaHHBIE  33/Jayd, CBSI3aHHBIE C  OTHOLIEHHWEM  BEJIMYMH,
MIPONOPIMOHATBHOCTHIO BEJUYMH, TPOLIEHTaMH, HHTEPIPETHPOBATh pPE3yIbTaThl pELIECHUS 3a1ad C
y4€TOM OrpaHHUYEHUll, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckne BbIpaKeHUs1

Hcnonp3oBath anreOpandeckylo TEPMHHOJIOTHIO W CHUMBOJHKY, MPUMEHITH €€ B Ipolecce
OCBOCHUS y4eOHOTO MaTepraa.

Haxonuts 3HaueHns1 OyKBEHHBIX BBIPKEHUI [IPU 33JaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BeimonHsaTe mpeoOpa3oBaHHUs [ENOT0 BBIPAKEHUS B MHOTOWICH MPHUBEACHUEM IMOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXEHHE OJHOWICHa Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, NMPHUMEHSThH
(bopMyIIBI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyHIeCTBIISATh Pa3NOKEHUE MHOTOYWICHOB HA MHOXHTENH C IOMOIIBI0 BBIHECEHHUS 32 CKOOKH
00I11€r0 MHOKUTEJIS], TPYIIIIUPOBKH CIIaraeMbIX, IPUMEHEHUs (POpMyYIT COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensaTes npeoOpa3oBaHMs MHOTOWICHOB AJISI PEIICHHUS Pa3iM4yHbIX 3aJad M3 MaTeMaTHKH,
CME)XHBIX ITPEIMETOB, U3 pealbHOMN MPaKTUKU.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMH IIOKa3aTelIsIMH ISl TPeoOpa3oBaHUs
BBIPAKECHUU.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHeliHbIe YpaBHEHUS C OJTHOM NIEPEMEHHOMN, IPUMEHSIS IPAaBHIIA MIEPEX0JA OT UCXOJHOTO
YpaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, ABIsIeTCS JIM YUCIIO KOPHEM YpaBHEHUSI.

[TpumensaTs rpaduyeckre MeTObl IPH PELLICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[MonOupate mpuUMepHl Map YHCEN, SBISIONIMXCS PENICHHEM JMHEHHOTO YpaBHEHHS C JBYMS
NePEMEHHBIMU.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JTUHEHHOrO ypaBHEHHUS C JABYMs II€PEMEHHBIMH,
MOJIB3YSICh TPa(UKOM, IPUBOJUTH IPUMEPHI PELICHUS YpaBHEHUSI.

Pemrath cucteMsl ABYX JIMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHUCIIE TpadUUecKH.

CocTaBisaTh M pelarh JUHEHHOEe ypaBHEHHE HJIM CUCTEMY JHMHEHHBIX ypPaBHEHHUH IO YCIIOBHUIO
3aJja4M, HTHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H IOTYYECHHBIN pe3ysbTar.

DyHKUNH

N300paxarh Ha KOOPIMHATHON MPSIMOIM TOUKH, COOTBETCTBYIOLINE 3aaHHBIM KOOPAWHATAM, JTyUH,
OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATH YMCIOBBIE IPOMEXKYTKH Ha ajaredpandeckoM si3bIKeE.

OTmevaTh B KOOPJIUHATHOW IUIOCKOCTH TOYKH MO 3aJIaHHBIM KOOPJUHATaM, CTPOUTH TpaduKu
nuHeHHbIX GyHKUIui. Ctpouts rpaduk GyHKIUM Y = [X|.

OnwuceiBaTh € MOMOMIBIO (QYHKIOMHA H3BECTHBIE 3aBHCHMOCTH MEXAY BEIWYMHAMH: CKOPOCTb,
BpEMsI, paCCTOSIHUE, [IeHa, KOJMYECTBO, CTOMMOCTb, TIPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTh 3HaueHne QyHKIMU 110 3HAYCHHIO €€ apryMeHTa.

[lonumarp rpaduueckuii crnoco® NpeAcCTaBICHUs M aHanu3a HHOOpMAlWH, W3BIEKAaTh H
WHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPAQHUKOB pETLHBIX MPOIIECCOB U 3aBHCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE 24 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 18 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE o https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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INOYPOYHOE INIAHUPOBAHMUE 7 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
o/ Tema ypoka Beero Konrpoabnsie  IIpakruyeckue - oOpaszoBaTe/bHbIE
padoThbI padoTbI pecypcbl
[Ipu3Haky AeIMMOCTH U Pa3I0KEHNE Ha
1 MHOUTENN HATYPAJIBHBIX YHCEII IIPU PELIECHUN 1
3a/1a4 (IIOBTOPEHUE)
MHuoxecTBa uncen. [loHsTHe palmoHaIbHOTO
2 yucina. [IpeacraBienue pauroHaIbHbIX YUCEN B 1
BU/JIE IECATUYHBIX IPOOEit
beckoHeuHble AECATUYHBIE IEPUOANYECKUE
3 npoOu. beckoHeUHbIe HEIEPUOIUICCKHE 1
JeCSITUUHBIE TPOOH KaK UppalMoHaIbHbIC YHCIa
4 CpoiicTBa A€HCTBUI € palllOHAJILHBIMU YUCIIAMU 1
Apudmernueckne IeHCTBUS ¢ pPalliOHATbHBIMU
5 yuciaMu. Beruncienue 3Ha4eHUI BBIpaKEHUN C 1
LEJIBIMU YHUCIaMH U JECSITUUHBIMU IPOOSIMU
Apudmernueckne AeHCTBUS ¢ pPalliOHATbHBIMU
6 yuciIaMu. Beruncienue 3Ha4eHU BBIpaKECHUN C 1
LEJIBIMUA YUCIAMU U IECITUYHBIMU IpOOSIMU
5 Apudmernueckue IeMCTBUS ¢ palliOHAIbHBIMU 1
quciIaMu
3 CpaBHeHue, ynopsi0UMBaHUe JECATUUHBIX 1
Tpo0ei U TeNBIX YUCel
9 CpaBHeHue, yrnops10uMBaHie 0ObIKHOBEHHBIX 1
Ipo0eii 1 TEeNbIX Yucel
10 CpaBHeHME, yIOPSI0YMBAHNE PAITMOHATBHBIX 1 bubnuotexa [JOK
YHCEJT C BBITIOJIHEHUEM UX NMPe0Opa3oBaHMi https://m.edsoo.ru/7f4211de
1 [lonsiTHE cTEneHn ¢ HaTypaJbHbBIM MOKA3aTeleM U 1 bubnmoreka [JOK

€€ CBOMCTBA

https://m.edsoo.ru/7f421382
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12 Boluncnenne crenenu ¢ HaTypaibHbIM bubnmoreka [JOK
oKa3aTrejieM https://m.edsoo.ru/7f42154¢
13 Brrunciienre 3HaueHus1 BIPAXKEHU, COJIEPIKALIUX bu6mmoreka [IOK
CTEIEHb C HATYPAJIbHBIM NTOKA3aTEIEM https://m.edsoo.ru/7f4218be
YMHOXEHUE U JICJICHUE CTENEeHEeH ¢ HaTypaIbHbIM
14 MOKa3areyieM. 3alich OONBIINX YHCEN C
OMOIIbLIO cTerener yncia 10
15 Bo3Benenue B creneHb ¢ HaTypajJbHbIM
MOKa3aTeJIeM IMPOU3BEACHUS U CTCIICHU
Pemennie oCHOBHBIX 3a/1a4 HA JPOOH U3 peabHON
16 npakTuku. Haxoxxaenue 1podu OoT BEIUYUHBI U
BEJIMYMHBI 110 €€ Tpoou
Pemrenre ocCHOBHBIX 3a/1ay Ha POLICHTHI U3
17 peanbHOM npakTHKU. HaxoxeHre mpoieHTa ot
BEJIMYUHBI ¥ BEJIMUMHBI TI0 €€ MIPOLICHTY
18 Pemenrie oCHOBHBIX 3a/1a4 Ha APOOU U TIPOIIEHTHI
19 Pemenne 3ama4 u3 peanbHOM NPAKTHKH,
coJiepKaliX parmoHaIbHBIC YUCIIa
20 Peanbnbie 3aBucumoctu. [psamas
MPONOPLUOHAIbHAS 3aBUCUMOCTD
91 Peanbubie 3aBucumoctu. OGpaTHas
MPONOPLUMOHAIbHAS 3aBUCUMOCTb
99 Pemenue 3amau Ha mpsiMyro U 0OpaTHYIO
MIPOTIOPITMOHATHHBIC 3aBUCUMOCTH
23 Peanbubie 3aBucumoctu. [IpakTrko-
OpUEHTHUPOBAHHBIE 3a7a4U
24 KonTtpoabHnas padora Ne 1 no teme "Yucaa n
BBIYNCIeHHus. PannonajabHbIe yncaa'
o5 bykBennsbie BoipaxkeHnus. Haxoxxnenue 3HaueHus
OYKBEHHOTO BBIPOKCHHS
26 JlonmycTrMble 3HaYEHUS IEPEMEHHBIX B bubnmoreka [JOK



https://m.edsoo.ru/7f42154e
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BBIPAKCHUU

https://m.edsoo.ru/7f41feec

[Ipeo6pa3zoBanue hopmy Il BBIpasKeHUs

2t 3aJIaHHOW BEJIMYUHBI
28 Berancnenus o hopmynam
29 ToxaecTBo. Jloka3aTeIbCTBO TOXKIACCTB
ToxnecTBeHHBIC TPe0Opa3oBaHMs OYKBEHHBIX
30 BBIPOKCHHI: paCKPBITHE CKOOOK 1 IIPUBEICHUE bubmmorexa [JOK
https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
31 ToxnecTBeHHbIE TPeoOpa3oBaHusi OYKBEHHBIX bubnuorexa [JOK
BBIPA)KECHUI C IPUMEHEHHUEM IIPAaBUII https://m.edso0.ru/7f41fd70
39 ToxxnecTBeHHbIE TPe0Opa3oBaHusl OYKBEHHBIX
BBIpOKEHU I
CreneHb ¢ HaTypaIbHBIM MTOKA3aTEIEM.
33 [IpousBeneHne CTEIEHEH ¢ OIMHAKOBBIMU
OCHOBaHHUSIMU
34 YacTHoe cTerneHel ¢ 0ITMHAKOBBIMU OCHOBAHUSMU bubmorexa HOK
https://m.edso00.ru/7f421382
35 Bo3BeneHue crenenu B CTENEHD bubmmorexa [IOK
https://m.edsoo.ru/7f42154e
36 YMHOXKEHUE U JIeJICHUE CTeTeHEN ¢ OJMHAKOBBIMU bu6mmoreka [IOK
MMOKAa3aTeIIsIMU https://m.edsoo.ru/7f4218be
37 OnHouneH u ero cTanAapTHbIN Bu. CTeneHpb u bubnuotexa [JOK
Kod(hpuImeHT oTHOUIICHA https://m.edsoo.ru/7f42276e
38 Bo3Benenue oqHoUYIEHA B CTENIEHD. Y MHOKEHHE bubmuoreka [JOK
OJHOYIECHOB https://m.edsoo.ru/7f422930
39 MHorouseH u ero ctaniapTHbii Buj. CTeneHb bubnnoreka [JOK
MHOT'OYJICHA https://m.edsoo.ru/7f422af2
40 Cno>keHUE ¥ BBIYMTaHUE MHOTOUYJICHOB bubmorexa LHOK
https://m.edsoo.ru/7f422cc8
bu6mmorekxa [IOK
41 YMHOXKEHUE OJJHOUJICHAa HA MHOTOUJICH

https://m.edsoo.ru/7f422fca
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bubmuoreka [JOK

42 YMHOXEHHE MHOTOWICHAa Ha MHOTOUJICH https://m.edsoo.ru/7f423182
[IpeoOpa3zoBaHuE 1EIOr0 BEIPAXKCHHS B
43 MIE)OFO‘II)J'IGH C IpUMEHEHUEM ipaBI/m JIEHCTBUM C bubmmorexa [JOK
https://m.edsoo.ru/7f42432a
MHOT'O4YJICHAMH ¥ OJTHOWICHAMU
44 dopMyia KBagpaTa CyMMBI ABYX BBIPOKCHHUI bubmmorexa [JOK
https://m.edsoo.ru/7f42464a
45 dopMyia KBagpaTa pa3HOCTH JIBYX BBIPAKEHUN bubmmorexa [JOK
https://m.edsoo.ru/7f424c12
[Ipou3sBeneHne pa3HOCTH U CYMMBI 1B
46 BLI:paxceHHﬁ. d)(I))pMyna pa3H0};1\”/1[“I/I KBa,Z[};;TOB TIBYX bubmorexa LHOK
. https://m.edsoo.ru/7f424fd2
BBIpKCHUI
47 Paznioxxenre MHOrO4JICHOB HA MHOKHUTEIIH. bu6mmoreka [IOK
Brigecernune o0mero MHOXHUTEA 32 CKOOKHU https://m.edsoo.ru/7f4251d0
48 Paznoxenne MHOTOUYICHA HA MHOYKUTEITH bubmuorexa [JOK
METOJ0M I'PYIITHPOBKH https://m.edso00.ru/7f423312
49 Brinenenue nosHoro kBajpara ABy4JieHa B bu6mmorexa [IOK
BBIPAKECHUU https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTOWIEHA HA MHOKUTEIH bu6mmoreka [IOK
Pa3IMYHBIMU METOJAMHU https://m.edsoo.ru/7f4239de
51 KonTtpouabnasi padora Ne 2 mo reme
"Asnredpanyeckue BbipakeHus"
[lonsitue ypaBHenusi. Kopenb ypaBHEHUs.
52 CBolicTBa ypaBHEHUH C OHON IEPEMEHHOM.
PaBHOCHIIBHOCTD YpaBHEHUM
[TonsiTe 1 00N BUT TMHEHHOTO YPABHEHHSI C
53 OJIHOM nepeMeHHOM. Uncino KopHel JIMHEMHOTO
ypaBHEHUS
54 JInHeliHOe ypaBHEHME C OJHOM MEPEMEHHOM,
perieHue JIMHEHHBIX ypaBHCHUI
. . bubnmoreka [JOK
55 Pemenue nuHeHOTO ypaBHEHHS C OJTHOM

https://m.edsoo.ru/7f420482
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[IEPEMEHHOMN

CocraBiieHrne OYKBEHHbBIX BBIPOKEHUH 110

56
YCJIOBUIO TEKCTOBOM 3a/1auu
Pemrenue TeKCTOBBIX 3a/1a4 C TTOMOIIIBIO bubmuorexa [JOK
57 . N
JINHEMHBIX YpaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemienue 3a7a4 ¢ MOMOIIBIO JTUHEHHBIX bubmuorexa [JOK
YPaBHEHUH https://m.edso0.ru/7f420806
bu6mmoreka [IOK
59 Pemenwue 3amau
A https://m.edsoo.ru/7f4209a0
JIuneliHoe ypaBHEHUE C IBYyMs IEPEMEHHBIMU U bubmuorexa [JOK
60
€ro pEILICHHE https://m.edsoo.ru/7f420e6e
Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMs bubnnorexa [HOK
61
MepEMEHHBIMU https://m.edsoo.ru/7f427c32
Pemenne cucreM qByX JTMHEHHBIX YPaBHEHUN bubnnorexa [HOK
62
METOJIOM MOJCTaHOBKHU https://m.edsoo.ru/7f427e8a
63 Pemrenue cucreM AByX JTMHENWHBIX YPAaBHEHUU bubnuoreka [IOK
METOIOM CJIOKESHUS https://m.edsoo.ru/7f42836¢
Pemenue cucteM IByX JIMHEWMHBIX YPAaBHEHUN C
64 BYMsI 1€ eMeHHLIMiXKOM6I/IHI/I Olzg)HHHM bubmorexa HOK
ABY P P https://m.edsoo.ru/7f4284de
criocobom
65 Pemenue cucrem ypaBHEeHMI bubmorexa HOK
yp https://m.edsoo0.ru/7f42865a
66 Pemenue cucrem ypaBHeHHI bubmorexa HOK
P https://m.edso0.ru/7f4287d6
67 Pemenue 3a1a4 ¢ MOMOIIBbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUI
68 Pemrenne nmpakTuKo-OpuEeHTUPOBAHHBIX 33]1a4 C
MMOMOIIBIO CUCTEMBI IMHEWMHBIX YPaBHEHUHN
69 KonTtpouabsHnas padora Ne 3 mo reme
"JIuneiiHble ypaBHeHus "
70 Koopaunara Touku Ha npsiMoi
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71

HucoBble IPOMEKYTKH

79 Paccrosinue Mexay 1ByMsi TOUKaMU bubnnoreka [HOK
KOOPJMHATHOM MPSIMOi https://m.edsoo0.ru/7f421044
73 Haxosxienue paccTostHUSI MEXIY ABYMSI TOUKaMHU bubnmoreka [JOK
KOOPJMHATHOM MPSIMOi https://m.edsoo.ru/7f41de76
74 [IpsimoyronbHas cucreMa KoopauHar, ocu OX u bubnuoreka [IOK
Oy https://m.edsoo.ru/7f41dff2
75 KoopaunaTsl TOUKH Ha MII0CKOCTH
76 [Tonsarue rpaduka. [lpumepsr 3aBuCUMOCTEH,
3aJJaHHBIX TPaPUKOM
77 Urenue rpadMKoB pealibHBIX 3aBUCUMOCTEH
bubmuorexa [JOK
78 IT
PHMEPEI IPaQHKOB, 3a/AHHBIX (OPMyJIamn https://m.edsoo.ru/7f41el6e
bubmuorexa [JOK
79 q
TCHHE IPAQHKOB, 3AAHHEIX pOpMyNamn https://m.edsoo.ru/7f41e42a
80 [Tonsatne GpyHKIMU. APryMEHT U 3HAUE€HUE bubnuoreka [IOK
byHKIIN https://m.edsoo.ru/7f41e8a8
bu6mmorexa [IOK
81 I1
OHATHE rpaHKa PyHKIHH https://m.edsoo.ru/7f41ed80
82 CgoiicTBa dyHkImii. OnpenenaeHe CBONCTB
¢dbyHKIIMHU M0 TpaduKy
N bubnuotexa [JOK
83 JIunei =kx+Db
uHeiinas GyHkuma y n e8 rpaguk https://m.edsoo.ru/7f41ea24
84 CaoiicTBa TMHEWHON (DYHKITMHU. YTI0OBOU
KO3 PHUIUEHT NPsIMOi
N bubnuorexa [JOK
85 IT
pAMas PONOPUHOHATLHOCTE H ¢€ rpagpHK https://m.edsoo.ru/7f41ef06
86 BriBoa hopmyiibl TMHEHHON QyHKIIMU 1O
3aJJaHHBIM YCIIOBHUSIM
b K
87 [TocTpoenue rpaduka TuHEHHON QYHKIIUHA ubmmorexa O

https://m.edsoo.ru/7f41f078
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88 B3aumHoe pacnonoxenne rpaukoB THHEHHOM 1 bubnmoreka [JOK
byHKIIN https://m.edsoo.ru/7f41f1fe
89 I'paduk TuHEHHOTO YypaBHEHUS C IBYMS 1 bubnunoreka [HOK
[IEPEMEHHBIMU https://m.edso0.ru/7f427282
90 I'padmueckuit MeTo perIeHNs CUCTEMBI 1 bubnmoreka [JOK
JIMHEHHBIX YPaBHEHUH € IBYMsI IEPEMEHHBIMU https://m.edso00.ru/7f427412
01 Pemenue cucrem 1ByX JTMHEHHBIX YpaBHEHUM 1 bubmumorexa [IOK
rpaduyecku https://m.edsoo.ru/7f426d1e
92 Oyuknus Y = |X| u e€ rpadux 1
93 KonTtpoJubnas padora Ne 4 mo reme 1
"Koopaunarel u rpapuxkn. @Pynkouu'
94 [ToBTOpenue. PannoHabHbIC Yncia 1
95 IToBTOpenue. CreneHs ¢ HATYpaIbHBIM 1 bubnnorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f41f50a
96 [ToBTOpeHue. OHOUIEHBI 1 MHOTOWJICHBI. 1 bubnnorexa [HOK
@opMyIIBI COKPAIIEHHOTO YMHOKEHUS https://m.edso0.ru/7f429c6c
97 IToBTOpenue. JIuneiinbie ypaBHeHMs1. CUCTEMBI 1
YpaBHEHUI
% | Tostopere. Gy ! pmetsoosuTiezSre
99 HroroBasi KOHTpPo/IbHasI padoTa 1 ngj;ﬁf;igﬁﬁ £422060
100 O000111eHIE U CUCTEMATH3AaIIU 3HAHUI 1
101 O000111eHIE U CUCTEMATH3ALIU 3HAHUI 1 ngj;ﬁf;i?ﬁﬁ £42207a
102 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1 ngjﬁ;ﬁ;ﬁgﬁﬁ $422900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI7 KJIACC

Ilf[())([)lnepﬂeMoro IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTe/bHOMI
pesyabrata MPorpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1 UYncna ¥ BEIYUCIICHUS

11 BeimonHsATe, coderas ycTHbIE W TNHCBMEHHBIE NPHEMBI, apu(MeTHUECKHe AEHCTBUS C
panroHaTbHBIMU YUCIAMH
HaxonuTh 3Ha4eHUs] YHCIOBBIX BBHIPKEHUH, IPUMEHATh Pa3sHOOOpa3HbIe CIIOCOOBI U MPUEMBI

1.2 BBIYUCIICHNUS 3HAYEHUM IPOOHBIX BBIPAXKEHUI, CONEPKALIMX OOBIKHOBEHHBIC M JECATUYHBIC
Ipoou
IlepexonuTs OT OHOI QOPMBI 3aITMCH YHCEN K APYToH (ITpeodpa3oBBIBATH AECITUIHYIO JPOOb

1.3 B 00BIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO JACCATHYHYIO
JpoOb)

14 CpaBHHBATb U YIOPSIOYUBATH PALMOHABHBIE YUCIIA

1.5 OxpyryiaTh ynuciaa

16 BBINIONHATE NPUKKUIKY M OLEHKY pPE3yJbTaTa BbIYMCICHUM, OLEHKY 3HAYEHUH YUCIOBBIX
Bpra)KCHHﬁ. BrimoaaaTs I[CI\/'ICTBI/IH CO CTCICHAMU C HATYPAJIbHBIMU IMOKA3aTCIISIMU

1.7 IIpuMeHsTh NPU3HAKH JEIMMOCTH, PA3IOKEHUE HA MHOXKHUTENIH HATyPAJIbHBIX YHCEI
Pemate NpakTUKO-OPUEHTHPOBAHHBIE 3a/ayd, CBSI3aHHbIE C OTHOLICHUEM BEJIMYUH,

1.8 MPONOPLUOHAIBHOCTBIO BEIUYMH, IMPOLECHTAMH, WHTCPIPETUPOBATH PE3YJIbTATHl PELICHUS
3a[1a4 ¢ yu€TOM OrpaHUYCHHI, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTpUBACMbIX OOBEKTOB

2 AnrebpandecKrie BEIpaXKeHHS

21 Hcnonb3oBaTh anreOpandecKylo TEPMHHOJOTHIO M CHUMBOJIMKY, TIPUMEHSTH €€ B Mpolecce
OCBOCHHS Y4eOHOIr0 MaTepraa

2.2 HaxonuTh 3Ha4eHus1 OyKBEHHBIX BBIPKEHUH MTPY 33JaHHBIX 3HAUYEHHSIX IEPEMEHHBIX

23 BoimonsaTe nmpeoOpa3oBaHMsl LENOTO BBIPAKCHHS B MHOTOWICH NPHBEICHHEM MOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK

24 BbINONHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH W MHOTOYJIEHa HA MHOT'OYJICH, IPUMEHSTh
(hopMyIbl KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
Ocy1IecTBIATh Pa3/I0KEHHE MHOTOWIEHOB Ha MHOXKUTEJIM C MOMOLIBIO BEIHECEHHS 32 CKOOKU

2.5 o0IIero MHOXUTENsI, TPYNIHPOBKU CIllaraeMblX, NPUMEHEHHsS (QOpPMYN COKPamEHHOTO
YMHOXCHUA

26 HpI/IMeHHTB HpeO6p330BaHH5{ MHO{O‘-IJ'IeHOB AJId pCUICHUA pa3IMYHbIX 3aJad U3 MAaTCMAaTUKH,
CMEKHBIX IPEAMETOB, U3 pealbHOM MPAKTHKH

27 chonbsoBflTL CBOHCTBa CTENEHEH C HATypaJbHBIMH MOKa3aTeNsAMHU Uil MpeoOpa3oBaHUS
BBIpKEHUI

3 YpaBHEHHS U HEPABEHCTBA
Pemate siMHelHBIE ypaBHEHHs C OJHOM I€PEMEHHOM, NMPHUMEHssl MpaBuja Iepexoia OT

3.1 MCXOJIHOTO YpaBHEHMS K PaBHOCHIBHOMY emy. lIpoBepsiTh, sIBIsSi€TCA JIM YHUCIO KOpPHEM
YpaBHCHUA

32 HpI/IMeHHTB Fpa(i)I/I‘IeCKI/Ie MECTOBI ITPU PCIICHUN JIMHEMHBIX ypaBHeHI/Iﬁ 1 UX CUCTEM

33 [lonOupars mpuMepsl map 4YMces, SBISIOMIMXCS PEHICHHEM JMHEHHOTO YpaBHEHHS C JIByMs
NEPEMCHHBIMHA

3.4 CTpOI/ITI) B KOOpJ];PIHaTHOfI IINIOCKOCTH I‘pa(bI/IK JIMHEWUHOTO YpaBHCHUA C ABYMS ICPEMEHHBIMU,
NOJIb3YSICh TPaUKOM, TPUBOIUTE IPUMEPHI PEIICHUS YPaBHEHUS

35 Pemwlate cucreMbl JABYX JIMHEWHBIX YpPaBHEHUH C JABYMsI [EPEMEHHBIMH, B TOM YHCIE
rpaduyuecku

36 CocTaBisiTh 1 peumaTtb JIMHEHHOE YpaBHEHUEC UJIN CUCTEMY JIMHEWHBIX ypaBHeHj/II‘/'I 110 YCJIOBUIO
3aJa4u, HHTEPIPETHPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H OJTY4YEeHHBIH pe3ynbTaT

4 Koopaunarts! u rpaduku. @yHKuun

41 W3o0paxkaTh Ha KOOPAWHATHOW MPAMOM TOYKH, COOTBETCTBYIOILME 3a/JaHHBIM KOOPAUHATAM,

JIy4Hn, OTPE3KH, UHTCPBAJIbI, 3alIMChIBATh YU CJIOBBLIC IIPOMCIKYTKH HaA aJ'Il"€6paI/I"ICCKOM SA3BIKC




4.2

OtmMmeuats B KOOpZ[I/IHaTHOﬁ IJIOCKOCTH TOYKHU I10 3aJaHHBIM KOOpAWHATAM

4.3 Crpoutb rpaduku TuHEHHBIX QyHKIUA. CTpouTs rpaduk GyHKIUH Y = [X]
OmuceIBaTh ¢ NOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTbD,
4.4 BpeMsi, pacCTOsSHUE, LEeHY, KOJIMYECTBO, CTOUMOCTb, HPOHM3BOAMTEIBLHOCTb, BpeMs, OO0BEM
paboTHI
4.5 HaxonuTh 3HaueHne QyHKIMU 1O 3HAYCHUIO e€ apryMeHTa
46 [lonnmarp rpaduueckuii CHoco0 NpelncTaBleHUs M aHanu3a WHpOpManuu, H3BICKaThb U

WHTEPIPETHPOBATh MHPOPMAILIHIO U3 TPahUKOB peabHBIX MPOIECCOB U 3aBUCHMOCTEH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA 7 KJIACC

Kona IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Uucna ¥ BBIYUCIICHUS
11 Jpobu 0OBIKHOBEHHBIE W NECATHUYHBIE, TIEPEX0a OT OAHON (opmbl 3ammcu npobeit k npyroi. IlorsTue
PalMOHATIBHOIO YHCJIA, 3aIKCh, CPABHEHHE, YIOPSIOUYMBAHNE PAlIMOHATIBHBIX YHUCEI
12 ApudmeTnyeckue INEUCTBHS C PalMOHANBHBIMU YMcIaMH. PelneHue 3amau U3 peanbHON NPakTHKH Ha
4acTH, Ha IpooH
13 CreneHb C HaTypalbHBIM TIOKa3aTelieM: ONpe/AeieHue, NpeoO0pa3oBaHMEe BBIPAKEHUH Ha OCHOBE
OTIpE/IeNICHHSI, 3aIICh OOJIBIINX YHCET
14 [IpouenTsl, 3anuch MPOLEHTOB B Bine JIpobu u ApoOH B BUjE NPOLEHTOB. TpH OCHOBHBIC 33/a4d Ha
MIPOLICHTHI, pEIICHHE 3314 U3 PEATbHON NPAKTUKU
1.5 [IpuMeHeHue NPU3HAKOB AETUMOCTH, Pa3ioKeHHe Ha MHOYKUTENN HAaTYPaJIbHBIX YUCEel
1.6 PeanpHbIe 3aBUCUMOCTH, B TOM YHCIIE MTpsiMasi 1 00paTHasti MPONOPLUUOHAIEHOCTH
2 AnreOpandeckre BbIPaKCHHUS
2.1 [lepemeHHbIe, YMCIOBOE 3HAUEHUE BBIPAKEHUS C ITepeMeHHOM. JlomycTuMble 3HaUeHHs IEPEMEHHBIX
2.2 [IpencraBnenne 3aBUCUMOCTH MEXKY BETMYUHAMHE B BUAe QopMyInbl. Beraucienus mo ¢popmynam
2.3 [IpeoOpazoBanue OyKBEHHBIX BRIPAKEHHM, TOXKAECTBEHHO PABHBIE BBIPAKEHUS
24 CBo¥iCTBa CcTENEHN ¢ HATYPabHBIM MTOKa3aTelleM
2.5 OnHowieHs! 1 MHOTOWIeHbI. CTeneHb MHOrowieHa. CloXeHue, BRBIYUTaHUe, YMHOKEHHE MHOTOWIEHOB
26 @opMysBl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl M KBaapaT pasHocTH. Dopmyrna pa3HOCTH
KBaJpaToB. Pa3iioskeHre MHOTOUIEHOB HA MHOKUTEIH
3 YpaBHeHHA
3.1 YpaBHeHHE, KOPEHb YpaBHEHHSI, TIpaBHUIIa MPeoOpa3oBaHys ypaBHEHHS, PABHOCHIBLHOCTh YPaBHEHUH
3.2 HHHeﬁHOCVypaBHeHHe C OJJHOM NIEPEMEHHON, YUCIIO KOPHEHN JIMHEHHOIO ypaBHEHUS, PEILICHUE JIMHEHBIX
yYpaBHEHUH
3.3 CocraBieHue ypaBHEHHUH 10 yCIOBUIO 331a4M. PellieHne TeKCTOBBIX 33/1a4 C IIOMOIIBIO yPaBHEHHUH
3.4 JluHeiiHOe ypaBHEHHUE C ABYMSI IEPEMEHHBIMH U ero Tpaduk
35 Cucrema JBYX JIMHEHHBIX ypaBHEHUH C JABYMs NepeMEHHBIMH. PellleHne cUCTeM ypaBHEHHI CIIOCOO0M
noJcTaHoBKH. [IpuMepsl peleHnst TEKCTOBBIX 33a4 C TOMOIIbIO CUCTEM YPaBHEHHUM
4 Koopnunats! u rpaduku. @yHKINH
4.1 KoopanHarta TOUYKM Ha NPsAMOit
4.2 Yucnossle NpoMexyTKH. PaccTossHue MexAy JABYMsI TOUKaMH KOOPIMHATHON NPSAMOM
43 [psmoyronbHas cucrema koopauHat, ocu Oxu Oy. AGcumcca W opAWHATa TOYKM Ha KOOPAWHATHOU
MJIOCKOCTH
4.4 [Tpumepsl rpaduKoB, 3a1aHHBIX hopmysiaMu. UteHne rpaduKkoB peabHBIX 3aBUCHMOCTEH
4.5 [onstne ¢pynkuuu. ['paduk Gynkumun. CBolicTBa QyHKINI
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk GyHkmm y = [X|
4.7 I'paduueckoe pemeHre TMHEHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX YpaBHEHUH




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA30OBATEJBHOM ITPOTPAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUSA

Kox
MPOBEPSIEMOr0
TpeOoOBaHHS

IIpoBepsiembie TPeOOBaHHUS K NMPeIMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHO MPOrPaMMBbI OCHOBHOI0 001ero oopa3oBanus Ha ocHoBe ®I'OC

YMeHne omepupoBaTh  TOHATHSAMHU: MHOXECTBO, MOAMHOXECTBO, OINEpalMy  HaJ
MHOKECTBAMH; yMEHHE OIEpHPOBATh IMOHATHAMH: Tpad, CBA3HBIA rpad, IepeBO, LHUKI,
NPUMEHATh MX TPU pPElICHHH 3ajad; yMEHHE HCIIOJIb30BaTh TrpauuecKoe MpenCcTaBlICHHE
MHOJKECTB JJISl OIMCAHMS PEalbHBIX MPOIECCOB M SIBICHUH, NIPU PEIICHUN 33/1a4 U3 JPYTHX
y49eOHBIX MPEAMETOB

VYmenne ON€pUPOBATH NOHATHUAMU: ONIPEACIICHNUE, aKCOMa, TEOPEMA, N0KA3aTCIIbCTBO, YMCHUEC

pacrio3HaBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBaHHUA, IIPUBOJAUTE IIPUMEPBI 1 KOHTPIIPHUMEPEI,
CTPOUTD BBLICKA3BIBAHUA U OTPHUIIAHUA BBICKA3bIBaHMI

VYMeHue omnepupoBaTh IMOHATUSMU: HATYpPalIbHOE YHCIO, MPOCTOE M COCTaBHOE YHUCIO,
JIETUMOCTh HATYpaJIbHBIX YHCEJN, MPU3HAKH JCIUMOCTH, IIeJIO€ YHCIO, MOAYJIbh YHCIA,
OOBIKHOBEHHAs NpoOb M IeCATHYIHAS APOoOh, CTAHIAPTHBIA BH YUCIIA, pallMOHAILHOE YHCIIO,
UppAlMOHATIBHOE YHCJIO0, apu(METHYCCKHUH KBaJpaTHBIM KOPEHb, YMEHHE BBIMOIHSITh
JIEUCTBUS C YHUCJIAMH, CpPaBHUBATh M YIOPSAOYMBATH YHWCIA, IPEICTABIATh YKCIA Ha
KOOPAMHATHOW TPAMOH, OKPYTIISATH YMCIA; YMEHHE JellaTh NMPUKUAKY U OICHKY pe3yibTara
BBIUMCIICHHI

YMeHre OomnepupoBaTh MOHATHSMU: CTEHNEHb C LENbIM IOKa3aTeleM, aph(MeTHUeCKHi
KBaJpaTHBI KOpEeHb, MHOTOWJICH, alreOpandeckas 1po0Ob, TOXKIACCTBO; 3HAKOMCTBO C KOPHEM
HATypaJbHOW CTeNneHW OOJbIle EeAWHUIBI, yYMEHHE BBIIOJIHATH pacyéThl 1O (opMmyiam,
npeoOpa3oBaHys LENbIX, APOOHO-PAllMOHAIBHBIX BBIPAKCHUH M BBIPAKEHUH C KOPHIMH,
pasio’keHHEe MHOTOWIEHA HA MHOXHTENH, B TOM YHCJIE C UCIOJIb30BaHUEM (hopMys pa3HOCTH
KBaJIpaToB M KBa/ipaTa CyMMBI M pa3HOCTH

VYMeHHe onepupoBaTh NOHITHSIMH: YHMCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOM IEPEMEHHOMH,
YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHME pellaTh JMHEHHBIE U
KBaJpaTHbIC YpaBHEHMS, APOOHO-pAllMOHATIbHBIE YPAaBHEHHS C OJHOW MEPEMEHHOM, CUCTEMBI
JBYX JTMHEHHBIX ypaBHEHUH, JTHHEHHbIC HEPAaBEHCTBA M UX CHUCTEMBI, KBaIpaTHbIC U JPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHMCJIE IIPU PEIICHMH 33]ad W3
JIpYTHX NMPEAMETOB U MPAaKTUYECKUX 33a/1ay; YMEHHE UCIOIb30BATh KOOPANHATHYIO NPAMYIO H
KOOPJAMHATHYIO TUIOCKOCTb AJIs1 H300paykeHHsI PELICHNH ypaBHEHUH, HEPAaBEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIMS, rpaduK GYHKUUH, HyTd GYHKIUH, IPOMEXYTKH
3HAKOIOCTOSIHCTBA, TMPOMEKYTKHA BO3pACTaHUs, yObIBaHWs, HauOoJIbIlee W HauMCEHBIIIEe
3HauYeHUs (YHKIWU; YMEHHE OINEpPHpPOBaTh MOHSATHSIMHU: MpsMas TMPONOPIHOHATBEHOCTD,
nauHelHas (QyHKOMsS, KBaapaTuuHas (YHKIHS, oOpaTHas IpPONOPIHMOHAIBLHOCTB, Mapadora,
runep0oma; yMeHUue CTPOUTh rpadWKy (QYHKIHHA, HCIOIb30BaTh rpadUKu JUIS ONpEeIICHUS
CBOWCTB TIPOLIECCOB M 3aBUCUMOCTEH, JUIS PELICHHUs 3a/1a4 U3 JPYTruX y4eOHBIX MPEIMETOB U
peaNbHOM KHU3HU; YMEHHE BBIpaKaTh (POPMYJIaMH 3aBUCHMOCTH MEXK/y BeTHYHMHAMHU

YMmenune OICPUPOBATH MOHATUAMU: MMOCJICAOBATCIIBHOCTD, apI/I(i)MeTI/I'-IeCKaSI " IreoMETprUICCKas
MIPOTPECCHH;, YMEHHE KCIIOJIb30BaTh CBOMCTBA IOCIEAOBATENBHOCTEH, (OPMYIBI CYMMBI U
o0IIero wieHa Mpu pelieHuy 3a/adv, B TOM YHCIe 3ajJad U3 APYrHX Y4eOHBIX MPEIMETOB U
pealbHOU KU3HU

YMeHnue peniats 3a/1a4¥l pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI, JOIU U YacTH, ABIKEHUE,
paboTy, IIeHy TOBapoB M CTOMMOCTb MOKYIOK M YCIYr, HaJOoTH, 3aJadyd U3 o0jacTu
yhOpaBlieHHsT JUYHBIMH M CEMEHHBIMH (UHAHCaMH); YMEHHE COCTABISTH BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 33Ja4d, UCCIEA0BATh IIOJYyUYEHHOE PELICHUE
Y OLIEHUBATh MPaBAONO00HOCTh MOJTYYEHHBIX PE3yIbTATOB

YMeHne ornepupoBaTh MOHITUSME: (GUTypa, TOYKA, OTPE30K, MpsMas, Jy4, JOMaHas, yrod,
MHOTOYT'OJIbHUK, TpPEYrOJbHUK, PAaBHOOCAPEHHBIW W PAaBHOCTOPOHHHH TPEYrOJbHHKH,
OpSAMOYTOJIBHBIA ~ TPEYroJbHUK, MeAuWaHa, OHCCEeKTpUca M BBICOTa  TPEYTOJbHHKA,
YeThIpEXYTrOoNbHUK, TapajuieJorpaMM, poMO, MPSIMOYTOJNLHUK, KBaJpaT, Tpamnelys;
OKPY>KHOCTh, KpYT, KacaTellbHas, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DUTYypaMH; yMEHHE
pemars 3a1a4d, B TOM YHCIIE M3 MOBCEIHEBHOM >KM3HM, Ha HAXOXIECHHE I€OMETPHUYECKUX
BEJINYHH C MPUMEHEHNEM H3YUEHHBIX CBOHCTB (UTYp U (aKkTOB
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YMeHue OomepupoBaTh IOHATHSAMH: PABEHCTBO (UIYp, pPABEHCTBO TpPEYrOJIHHHUKOB;
MapauIeIbHOCTh U MEePHEHANKYISIPHOCTD MPSAMBIX, YTOJI MEXAY MPSIMBIMH, MEPIEHIUKYIISP,
HaKJIOHHAsI, TPOCKIIHS, TT0J1001e QUryp, mojgo0HbIe TPEYyroJIbHUKH, CHMMETPHS OTHOCHTEIEHO
TOYKM W TPSMOH; yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETPHIO H momolOue Quryp,
NapauIeIbHOCTh U MEPNEHANKYIIIPHOCTD NMPSIMBIX B OKPYKAIOIIEM MUpE

11

12

YMeHue omnepupoBaTh TOHSATHUSAMH: JUJIMHA, PACCTOSIHUME, Yroji (BeIWYMHA YIia, CHHYC HU
KOCHHYC yTJIa TPEyroJbHUKA), TUIOMAAb; YMEHHE OIIEHWBATH Pa3Mephl IPEIMETOB U 0OBEKTOB
B OKpY)XamIleM MHpe; YMEHHE MPUMEHATh (GOpMYyIsl TepuMeTpa ¢ IUIOmann
MHOTOYTOJIBHUKOB, JJIMHBI OKPYXXHOCTH M IUIOM@JA Kpyra, O0beMa MpsMOYTOJbLHOTO
napajJieienunena; yMEHUE NPUMEHSITh NPU3HAKU PABEHCTBA TPEYTOJLHUKOB, TEOPEMY O
CyMMe YTJIOB TpeyrojibHUKa, Teopemy lludaropa, TpuroHOMETpUIECKHE COOTHOIIEHUS IS
BBIYMCIICHUS JIIUH, PACCTOSIHUM, TUIOMIACH

YMmenue m3o0pakaTh INIOCKHE (GUTYPHl M X KOMOWHAIINH, NMPOCTPAHCTBEHHBIE (DUTYPHI OT
PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB MO TEKCTOBOMY WIIH
CHUMBOJIBHOMY OTIHCaHHFO

13

YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAs CUCTEMa KOOPAWHAT; KOOPIMHATHI TOUKH,
BEKTOp, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa Ha YHCIO, CKASIPHOE IPOM3BEACHHE
BEKTOPOB; YMEHHE MHCIIOJB30BaTh BEKTOPBl M KOOPAWHATBHI IJISI IPEACTABICHWs NaHHBIX U
peleHns 3a1a4, B TOM YHUCIIe U3 APYTHX YUeOHBIX PEAMETOB U peabHOM KU3HH

14

YMeHne oneprupoBaTh MOHATHAMU: CTOJIOUKOBEIC M KPYTrOBBIE AMArpaMMbl, TAOJIHIIbI, cpeHee
apupMeTHyecKoe, MeauaHa, HauOoOJbIlee W HAaWMCEHBIIEE 3HAYCHUS, pa3Max YHCIOBOTO
Habopa; yMeHHe WU3BJICKaTh, HHTEPIPETHPOBATh M MPEOOPa3OBHIBaTh HH(POPMAIHIO,
NPECTaBICHHYIO B Ta0JMIaX W Ha JuarpaMmax, OTpakalollyl0 CBOHCTBAa U XapaKTEPUCTHUKU
pPCAJIbHBIX IIPOLECCOB U HBJ’ICHI/II\/'I; YMCHHUE pacno3HaBaTb HMW3MCHYHMBBLIC BCIWYHUHBI B
OKpY’KaloIlleM MHpe

15

16

YMeHue omnepupoBaTh IMOHATHAMHU: CIYYaWHBIA OMBIT  (CIy4YaillHBIA  SKCIIEPHMEHT),
AIIeMEHTapHOe COObITHE (DJIEMEHTApHBIH HMCXOJ) CIy4allHOTO OIBITa, CIy4YailHOe COOBITHE,
BCPOATHOCTDH CO6I>ITI/ISI; YMCHHUE HaXOAWUTb BCPOATHOCTU CHy‘-IElﬁHLIX COOBITHA B OIIBITaX C
PaBHOBO3MOKHBIMH  DJICMCHTAPHBIMHU COGI)ITI/ISIMI/I; yME€HUE pemarb 3aladu  METOAOM
OpPraHU30BaHHOIO Iepedopa U C HCIOJIb30BAaHUEM NpaBHa YMHOXEHHUS; YMEHUE OLICHUBATH
BCPOATHOCTU pPEAJIbHBIX COOBITHI U HBJ’IGHHﬁ, IMOHMUMATh POJIb HNPAKTUYECKU AOCTOBCPHBIX U
MaJIOBEPOATHBIX COOBITHH B OKpyKaromieM MHUPE U B KHU3HHU, 3HAKOMCTBO C IOHATHUEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro POJbI0 B MAaCCOBBIX
SBJICHUSX

YMeHue BBIOWpATh TMOAXOJANINA W3yYEHHBIA METOJ JUIsl PEIleHUs 3aJadu, MPHBOIUTH
MIPUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEHN B TIPUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBICHUE
3aKOHOB MAaTE€MAaTUKH B HCKYCCTBE, OIMCHIBATH OTMEIbHBIC BBHIIAIOIINECS PE3YJIBTATHI,
MOJTyYeHHBIE B XOZIe Pa3BUTHSI MATEMATHKH KaK HAYKH, IPUBOJHUTH MPUMEPHI MATEMAaTHIECKIX
OTKPBITHIA U X aBTOPOB B OTEYECTBEHHON W BCEMUPHOUW HCTOPUH




IHEPEYEHbD 3JIEMEHTOB COJAEP)KAHMS, IIPOBEPSEMBIX HA OI'D ITIO

MATEMATHUKE
Koa ITpoBepsieMblii 3J1eMEHT CO/IePsKAHUSA
1 Uwncna 1 BEIYHCICHHS
11 Hatypanbzbie u nenble yncna. [Ipu3Haky JeTMMOCTH LETBIX YHCEIT
1.2 OOBIKHOBEHHBIC U JCCATHIHBIC APOOH, TPOIEHTHI, 06CKOHCUHBIC ITEPUOIUTICCKHAC APOOH
13 PanmonaneHble yncna. ApupMeTHUecKUe ONepanri ¢ PaluOHAIbHBIMHI YHCIaMU
14 JeiicTBuTenbHble uncina. ApudMeTHUECKIE OTepalliy C IeHCTBUTELHBIMHI YHCIaAMHU
15 [TpubnukEHHBIC BHIYMCIICHHS, TIPABUIIA OKPYTJICHNUS, TPUKKUIKA U OLICHKA Pe3yJbTaTa BEIYUCICHUH
2 Anrebpandeckre BbIPaKCHUS
2.1 BykBeHHbIE BbIpakeHUs! (BBIPAYKEHHUSI C IEPEMEHHBIMN)
2.2 Crenens ¢ nenblM nokaszareneM. CTENeHb ¢ palnoOHAIBHBIM ToKa3aTeneM. CBOMCTBA CTEIEHU
2.3 MHoOTro4IeHBI
24 Anrebpandeckast 1poOb
25 ApudmeTrnueckuii KOpeHb HaTypadbHOU cTeneHn. JledcTBus ¢ apuMeTHIeCKUMU KOPHSIMH HATyPaTbHOH
CTETIEHU
3 YpaBHeHHS 1 HEpAaBEHCTBA
3.1 Lensie 1 mpoOHO-paIMoHaNbHBIE YpaBHEHNs. CHCTEMBI M COBOKYITHOCTH YpaBHEHHN
3.2 Ienbie u ApoOHO-palOHANIbHEIC HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPaBCHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTeIbHOCTH
4.1 ITocnemoBaTeILHOCTH, CIIOCOORI 3a0aHus TOCIEA0BATEILHOCTEH
4.2 Apudmerrueckast 1 reoMeTpudeckas mporpeccuu. opmysa cI0KHBIX MPOIIEHTOB
5 OyHKIHUN
Oyrknusa, cnocoObl 3amaHus QyHknuu. ['padux Qyskumu. OO6macTe ompeneneHus W MHOXKECTBO
51 3HaueHuit (yHkiuu. Hymu ¢ynkouu. [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH
¢ynkuy. MakcuMyMbl ¥ MUHEMYMBbI QyHKIMU. HanGonbliee W HauMeHblllee 3Ha4eHUE (QYHKIMHA Ha
IPOMEKYTKE
6 KoopiuHatel Ha MPSIMOM U MIIOCKOCTH
6.1 Koopaunartnas npsmas
6.2 JexapToBbl KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckne GUTypbl U UX CBOHCTBA
7.2 TpeyronbHUK
7.3 MHOTOYTOJIbHUKH
7.4 OKpy>KHOCTB U KpyT
7.5 W3mMepeHue reoMeTpuYECKUX BEIHUNH
7.6 BexTophl Ha MITOCKOCTH
8 BeposTHOCTh U CTaTUCTHKA
8.1 OnucarenbHasi CTAaTUCTHKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoecTBa
8.5 I'pader




