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Beenenue

PaGouass mporpamma mo mpeamery «MartemaTuka» B 5-9 kimaccax paszpaboTaHa B COOTBETCTBUH ¢ DenepalibHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 0011ero oOpazoBanus (IIpukas ot 17.12.2010 Ne 1897 ¢ usmeHeHusMu u
JIOTIOJIHEHUSIMHU ), C YYETOM MPUMEPHOUN MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus 10 MaTeMaTUKe, 00pa3oBaTEILHON TPOTrpaMMBbl
ocHOoBHOTO 001IeT0 00pazoBanuss KOI'OBY CIII ¢ YUOII nrr ®aneHkwu.

Pabouast mporpaMmMa opueHTUpPOBaHA HA YYCOHUKHU

ABTOp (aBTOPCKHIT KOJUICKTHB) Hazpanue Kiacc N3narensb
yuyeOHHUKa
H. 4. Bunenkun, B. U. JKoxo, A. C. Uecnokos, C. 1. | Maremaruka 5 knacc M.: MHeMo31Ha
[IBapuoypa
H. 4. Bunenkun, B. U. JKoxoB, A. C. Uecnokos, C. 1. | Maremaruka 6 Kiacc M.: MHeMo31Ha
[IBapoypa
F0.H. MakapseriueB, H.I'. Munmok, K.M. Hemxkos, C.b. | Anrebpa 7 KJmacc M.: IIpocBemieHue
Cysopoga]; noxg pen. C.A. TenstkoBckoro
I0.H. MakapsrueB, H.I'. Munmiok, K.M. Hemxos, C.b. | Anrebpa 8 xiacc M.: IIpocemieHue
Cysopoga]; noxg pen. C.A. TenstkoBckoro
I0.H. Makapsiue, H.I'. Munmiokx, K.M. Hemxos, C.b. | Anrebpa 9 knacc M.: IIpocBeienue
Cysopoga]; nox pen. C.A. TensikoBckoro
JI.C. Atanacsu, B.®. byry3os, C.b. Kagowmiies u ap. ['eomerpus. 7 — 9 kmaccerl: yue0. | M.: [Ipocsenienue
JUIs1 00111e00pa3oBar.
OopraHu3aun

N3ydyeHne mareMaTUKy B OCHOBHOU IIKOJIE HAIIPABJIEHO HA JTOCTHXKEHUE CIEAYIOIIUX LIEJICH:
1) B nanpasnenuu 1u4HOCMHO20 PA36UMLSL
e Pa3BuTHE JTOTMUECKOTO U KPUTHUYECKOTO MBIIICHUS, KYJIbTYPhl pEYH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
e (dopMHpOBaHHE Y YyYaNIUXCS WHTEIUIEKTYaIbHOM YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOAOJECHUIO
MBICJTUTEIBHBIX CTEPEOTHUIIOB, BHITEKAIOINX M3 OOBIICHHOTO OITBITA;




e Bocnurtanue KkayecTB JMYHOCTH, OOECIIEUNBAIOIINX COLMATBHYI0 MOOUIIBHOCTD, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITEIIbHBIE
peuieHus;
o @DopMUpPOBaHUE KAYECTB MBIILICHUS, HEOOXOAUMBIX I afanTalliyd B COBPEMEHHOM HUH(OPMAIIMOHHOM O0IIIECTBE;
e PaszBuTHe nHTEpECa K MATEMAaTUYECKOMY TBOPUYECTBY U MAaTEMATHUYECKUX CIIOCOOHOCTEN;
2) B memanpeomemnom HanpagieHuu
e @dopMupOBaHUE TPEACTABICHUI O MaTeMaTHUKE KaK 4acTU OOIIEYEIOBEYECKOM KYJIBTYpbl, O 3HAYUMOCTH MAaTEMATUKH B
Pa3BUTUU LIUBWIIM3ALMH U COBPEMEHHOTO OOIIECTBA;
e PaszBurue npeacTaBieHUl 0 MaTeMaTHKE Kak (popMe ONHMCaHUs U METOJE MO3HAHUS JAEHCTBUTEIBHOCTH, CO3JJaHUE YCIOBUN
JUTSI IPUOOPETEHNS IEPBOHAYAIBHOI'O ONIbITa MATEMATUYECKOTO MOJIEIIMPOBAHUS;
e ®opmupoBaHHE OOUIMX CHOCOOOB HMHTEIUIEKTYaJIbHOW JESTENIbHOCTH, XapaKTEPHBIX i1 MATEMaTUKH W SIBISIOLIUXCS
OCHOBOW MO3HABATEJILHOM KYJIbTYpPbl, 3HAUUMOM JJI PA3IMYHBIX Cep YeTOBEUECKOMN NEITEIbHOCTH;
3) B npeomemnom nanpasienuu
e OgnaneHre MaTeMaTUUYECKUMH 3HAHUSIMU U YMEHUSAMHU, HEOOXOUMBIMHU ISl IPOAOJKEHUS 00YUYEeHMsI B CTaplIe MIKoJe Win
MHBIX 00111€00pa30BaTEIbHBIX YUPEKIACHUAX, U3YUEHHS] CMEKHBIX JUCLUILINH, IPUMEHEHUS B TOBCEAHEBHOM KU3HH;
e Co3ganve (QyHIAMEHTa i MaTeMAaTHYeCKOro pa3BUTHUSA, (OPMUPOBAHMS MEXAHM3MOB MBIIUICHUS, XapaKTEPHBIX JIs
MaTEMaTUYECKOU IEATEIIBHOCTH.
3apaum:
® OBJIQJICTh CUCTEMOI MaTeMaTUYECKUX 3HAHUI U YMEHUM, HEOOXOAUMBIX JIJIs1 IPUMEHEHHUS B MPAKTUUECKON NeATENbHOCTH, U3yUECHUH
CMEXHBIX JUCLMIUINH;
® CrHOCOOCTBOBAaTh MHTEIEKTYaJIbHOMY Pa3BUTHIO, (HOPMHUpPOBATh KayecTBa, HEOOXOAMMBIC YEIOBEKY ISl MOJHOLICHHON »U3HU B
COBPEMEHHOM OOILECTBE, CBOMCTBEHHBIE MAaTEMaTUUYECKOW IESTENbHOCTU: SCHOCTH U TOYHOCTHU MBICIU, UHTYUIUH, JJOTUYECKOTO
MBIILJIEHUS, TPOCTPAHCTBEHHBIX MPEACTABICHUI, CIIOCOOHOCTHU K MPEOI0JICHUIO TPYIHOCTEH;
e (opmupoBaTh MPEACTABICHUS 00 HIEAX M METOAaX MAaTEeMaTUKH KaK YHHMBEPCAJIbHOTO S3bIKa HAayKU W TEXHUKH, CPEICTBAX
MOJEIUPOBAHUS ABIECHUHN U MTPOLIECCOB;
® BOCHHTHIBAThH KYJIbTYPY JUUYHOCTH, OTHOILIEHUE K MATEMAaTUKU KaK YacTH OOIIeUeI0BEYECKOM KyJIbTYphl, UTpatoIiei ocoOyto posib B
OOIIECTBEHHOM Pa3BUTHUH.



Mecto ImpeaMcCcTa «Martemartuka» B y‘I€6HOM IIJTaHC IIKOJIbI

5 Ki1acc 6 xiacc 7 Kiacc & Kiacc 9 xiacc

5 4acoB 5 4acos 5 yacos 5 gacos 5 gacos

W3 nux «Anredpay - 3 yaca, «['eomeTpus» - 2 gaca (B 7-9-x kiaccax).
CorracHo 6a3ucHOTO yu4eOHOTO TUTaHa B 5—6 Kilaccax u3ydaercs npeaMet «MaTtemaTuka» (HHTETPpUPOBAHHBIN MTPEAMET), B 7—9 Kiaccax -
«MaremaTukay (BKIIOYAOLIUN pa3aensl «Anredpa» u «I'eomeTpus»)

[Ipeamer «MaTtemaTuka» B 5—6 Kilaccax BKIIIOYAET apU(PMETUUECKU MaTepHual, 3JIEMEHTbl alre0pbl 1 T€OMETPHUH, & TAKKE DJIEMEHThI
BEPOSITHOCTHO-CTATUCTUYECKOW JIMHUU.

[Tpenmer «Marematuka» B 7 — 9 kimaccax BKJIIOYaeT B ce€0sl HEKOTOPBIE BOIIPOCH! apu(METUKH, Pa3BUBAIOIINE YUCIIOBYIO JIMHUIO 5—6
KJIaCcCOB, alreOpanyeckuid MaTepual, »>JIEMEHTapHble (QYHKIMH, 3JEMEHTbl BEPOATHOCTHO-CTATUCTUYECKOW JIMHUM, a TaKkKe
reOMETPUUYECKUN MaTepuall, TPAJAULMOHHO M3Y4yalOTCs, E€BKJIMJIOBA TI'€OMETPHsI, 3JIEMEHTbl BEKTOPHOM anreOpbl, I€OMETpPUUYECKHE
npeoOpa3oBaHuUs.

Paznen «AnreOpa» BKJIIOYaeT HEKOTOPbIE BONPOCHI apu(METHKH, Pa3BUBAIOLINE YHUCIOBYIO JIMHUIO 5—6 KIAcCOB, COOCTBEHHO
anredpandecKkuii MaTepual, 3IeMEeHTapHbIe (PYHKITUH.

B pamkax yueOHoro paszzaena «l'eomMeTpusi» TpaJAMLIMOHHO H3y4YalOTCs, €BKIMJ0BA T€OMETPHs, 3JEMEHThl BEKTOPHOM anredpsl,
reOMETPUYECKUE MTPEoOpa30BaHMUs.

I[Inanupyembie pe3yabTaThI
JInuHOCTHBIE, MeTanpeIMeTHbIE U NMPeAMeTHbIE Pe3yJIbTAaThl 0CBOCHUS Y4eOHOro npeamera «MaTeMaTHKa

Marematnyeckoe 00pa3oBaHHE SBISETCA 00s13aTEILHOM M HEOTHEMJIEMOM 4YacThio OOIIEro 0Opa30BaHUS HAa BCEX CTYIMEHSX IIKOJIbI.
OO0yueHne MaTeMaTUKe B OCHOBHOM IIKOJIE HAMPABIECHO HA TIOCTHXKEHHE CIEAYIOIINX pe3)ibmamos:

1. 6 nanpasnenuu auunocmno20 pazeumusi:

o YMEHHE SCHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICIM B YCTHOM U IMCBMEHHOM pEYH, NOHMMATh CMBICJ IIOCTABICHHOM 3a7ayH,
BBICTPaNBaTh aprYMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHIL;

o KputruHOCTBH MBIILIEHUS, YMEHUE PACIIO3HABATH JIOTHUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (paKTa;




[IpencraBneHre o MaTeMaTH4ecKOl Hayke Kak cdepe 4eIoBeYecKol AeATeNbHOCTH, 00 3Tanax ee pa3BUTHA, O €€ 3HAYUMOCTH IS
pa3BUTHUS LUBUIN3ALMM;

KpeaTuBHOCTb MBILIIEHNS, MHUIIMATUBA, HAXOJUYUBOCTh, AKTUBHOCTD IIPU PEILICHUU MAaTEMATUYECKUX 3a/1a4;

YMeHne KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT YUEOHON MaTEMAaTUYECKOM NeATENbHOCTH;

CriocoGHOCTh K 3MOLIMOHAIBHOMY BOCIPHUSTHIO MATEMAaTUYECKUX OOBEKTOB, 337a4, pELICHUH, pacCyKIeHUN

6 MemanpeoMemHOM HaNnPaeIeHUul.:

[lepBoHavasIbHBIE TIPEACTABICHHUS 00 MIEAX M O METOJAaX MATEMaTUKH KaK YHUBEPCAJbHOM S3bIKE HAYKH M TEXHHKH, CPEICTBE
MOJEIUPOBAHUS ABICHUMN U ITPOLIECCOB;

YMeHue BUIETh MATEMATHUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTYAlMH B IPYTUX AUCIHUIUIMHAX, B OKPY’KAIOIIEH KU3HH;
YMeHne HaX0AUTh B Pa3INYHbIX HCTOYHUKAX UH(POPMAIUIO, HEOOXOJUMYIO JIJIsl pELICHUS] MaTEMaTUYECKUX MPoOJIeM, MPeICTaBIsATh
ee B MOHATHOW (popMe, IPUHUMATh PELIEHUE B YCIOBUSAX HETIOIHON U U30BITOUYHOM, TOUHON U BEPOATHOCTHON MH(POpMAIH;
YMeHne NoHMMaTh U UCIHOJb30BaTh MAaTEMaTHUECKHUE CPEICTBA HATJISIAHOCTH (rpaduKu, 1uarpaMMbl, TaOIHLIbI, CXEMBl U JIp.) AJIf
WJUTIOCTPALIMM, UHTEPIPETALUU, APTYMEHTALUY;

YMeHue BbIIBUTaTh TUIOTE3bI IPU PEHICHUH YY€OHBIX 3a]1a4, HOHUMATh HEOOXOUMOCTh UX MTPOBEPKU;

YMeHue npuMeHsITh UHIyKTUBHBIE U J€TyKTUBHBIE CIIOCOOBI pacCy ACHUN, BUAETh pa3INuHble CTpaTeruu peLIeHHs 3a/1a4;
IloHnMaHue CyIIHOCTU AITOPUTMUYECKUX NPEANMCAHUN U YMEHUE IEUCTBOBATh B COOTBETCTBUHU C NPEIIIOKEHHBIM aITOPUTMOM,;
YMeHue caMOCTOSITENIbHO CTaBUTh LIEJIH, BBIOMPATh M CO3/1aBaTh AITOPUTMBbI ISl pEIEHUS] y4eOHBIX MaTEMAaTUYECKUX MTPOOJIEM;
YMeHHe IIaHuPOBaTh U OCYIIECTBIATH JEATEIbHOCTD, HAIIPABIICHHYIO HA PEIICHUE 3a1a4 UCCIEN0BATEIBCKOTO XapaKTepa;

8 NpeOMemHOM HaNPAGIeHUU:

OBnaneHne MaTeMAaTUYECKUMHU 3HAHUSMU M YMEHHMSIMH, HEOOXOJUMBIMU AJI MPOAODKEHUS 00pa3oBaHUs, W3YUYEHHS] CMEXHBIX
JUCLUIUIVH, IPUMEHEHHUS B [IOBCETHEBHOW KU3HU;

Coznanne ¢QyHaaMeHTa JJIsi MaTeMaTH4ecKOoro pa3BUTHS, (OPMHPOBAHUS MEXaHU3MOB MBIIJICHUS, XapaKTEpPHbIX Ui
MaTeMaTUYECKON JAEeSTENbHOCTH;

OBnaneHue 6a30BbIM MOHSATHUMHBIM amnmapaToOM IO OCHOBHBIM paslieiaM COepXaHHs, MPEACTaBIEHUE 00 OCHOBHBIX H3ydaeMbIX
MOHATHUAX (YUCIHO, TeoMeTpuUecKkas (purypa, ypaBHEHUE, BEPOSATHOCTh) KaK BaXKHEUIINX MAaTEMAaTUYECKUX MOJIEIISAX, MO3BOJISIOMIMX
OMKCHIBATH U U3y4YaTh PeAIbHBIE TPOLIECCHI U SIBJICHUS;

YMenue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (aHAJIM3UPOBaTh, U3BJIEKAaTh HEOOXOAMMYIO MH(OpPMAIMIO), TPAMOTHO MPUMEHSATH
MaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIB30BaTh PA3JINYHBIC SI3bIKK MAaTEMATHKH;



Pa3BuTre mpencTaBiaeHUl O 4YHCIE, HATYPAJbHBIX YHCEN, OBJAJCHUE HABBHIKAMU YCTHBIX, MHUCHMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIUMCJICHUH;

OBnazieHMe OCHOBHBIMHM CIIOCOOAMM TMPEACTABICHHUS M aHAJW3a CTATUCTUYECKUX JAHHBIX; HAJIM4Me MPEACTaBICHHN O cTaTu-
CTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE U O PA3IMYHBIX CIIOCO0aX WX U3YUYEHHUsI, O BEPOSITHOCTHBIX MOJIEIISIX;

VYcBoeHne cucTeMaTMueCKUX 3HAHUW O IUIOCKUX (Urypax M MX CBOMCTBaX, a Tak)Ke€ Ha HAIJISITHOM yYpOBHE — O MPOCTEHIIMX
POCTPAHCTBEHHBIX TEJNaX, YMEHHE MPUMEHSATh CUCTEMATUUYECKHE 3HAHUS O HUX JIJISl PEIICHUS T€OMETPUYECKUX U MPAKTUYECKUX
3ajay;

YMeHuss u3MepsATh JUIMHBI OTPE3KOB, BEJMYMHBI YTJIOB, MCIOJB30BaTh (DOPMYIBI IS HAXOXKACHHUS MEPUMETPOB, IUIOMANIEH W
00bEMOB T€OMETPUUECKUX DUTYD;

YMeHne MpUMEHSATh U3yYeHHBIE TIOHITHS, PEe3yIbTaThl, METOIBI JIJIS PEIICHUS 3a4a4 MPAKTHYECKOTO XapakTepa U 3a7a4 U3 CMEKHBIX
JTUCITUTUINH C UCIIOh30BaHUEM MPH HEOOXOIUMOCTH CITPABOYHBIX MAaTEPHAJIOB, KAIBKYJIATOPa, KOMIIBIOTEpA.

YMeHue MpoBOIUTh KiIacCU(PHUKAITNH, JJOTHIECKHUE 000CHOBAHUS, JOKA3aTEILCTBA MATEMAaTHUECKIX YTBEPKICHUN;

YMeHne pacrno3HaBaTh BHJBI MAaTEMAaTHYECCKUX YTBEPKICHHHA (aKCHOMBI, ONPEACIICHHs, TEOPEMBI U Jp.), MPSMBIE M OOpaTHBIE
TEOPEMBI;

OBnajzieHue CUMBOJIBHBIM SI3bIKOM alIT€Ophl, MpUEeMaMH BBITIOJIHEHHSI TOKIECTBEHHBIX IPE0Opa30BaHUMN PAIlMOHAIBHBIX BbIPAKECHUM,
pelIeHus] ypaBHEHHM, CUCTEM YpaBHEHUN, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE MCIIOIB30BATh UJICI0 KOOPAUHAT Ha TUIOCKOCTH
JUTSI MHTEPIIPETaIlliy YpaBHEHUH, HEPABEHCTB, CUCTEM, YMEHHE NMPUMEHSITh aJireOpandeckue mpeoodpa3oBaHus, anmapaT ypaBHEHHN U
HEPaBEHCTB JJIsl PEIICHUs 3a/1a4 U3 Pa3IUYHbIX pa3/IesioB Kypca;

OBnaaeHue cucreMoi (PyHKIIMOHATBHBIX TOHITHH, (YHKIIMOHATIBHBIM SI3IKOM M CHMBOJIMKOMN, yMEHUE HA OCHOBE (PYHKIIMOHAIHHO-
rpauUecKux MpeCTaBICHUI ONMUCHIBATh U aHATM3UPOBATH PEAIbHBIC 3aBUCUMOCTH;

OBnazcHUE TEOMETPUUYCCKUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro I OINHCAHUS MPEAMETOB OKPYKAIOIIETO MHpA, Pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEACTaBICHUI 1 H300pa3UTEIbHBIX YMEHUN, TPUOOPETECHNE HABBIKOB T€OMETPHUICCKUX TTOCTPOCHHIA.



IpeamerHnsie pesyabTaTel OO0
5-6 Knaccwt
(0114 UCnOb308AHUA 8 NOGCEOHEBGHOU HCUZHU U 00ECREUEHU 80IMONCHOCIU YCREUIHO20 NPOOOIHCEHUA 00PA306AHUA HA
0a3zo06om yposne)

Dnemenmot meopuu MHOMCECHE U MAMEMAMUUECKOU 102UKU

BbInyCKHUK HAYYHUTCH:

- ONepUpPOBaTh Ha 0A30BOM YPOBHE MOHATUSMU: MHOXKECTBO, SJIEMEHT MHOXKECTBA, TOJAMHOKECTBO, TPUHAJIC)KHOCTH;

- 33J1aBaTh MHOYKECTBA MEPEUNCICHUEM UX JIEMEHTOB;

- HAXOJIUTh MepeceueHue, 00bEIUHEHNE, TOJJMHOXKECTBO B MPOCTEUIIINX CUTYAIIUSIX.

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos:

- pacro3HaBaTh JIOTHYECKU HEKOPPEKTHHIE BHICKA3bIBAHUS

Yucna

BbInyCKHUK HAYUYHTCS:

- OIIEpUpOBaTh Ha 0A30BOM YpPOBHE MOHATHUSAMH: HATypajbHOE YHCIO, I1EJ0€ YHCIO0, OOBIKHOBEHHAS NPOOb, MECATHYHAS JPOOb,
CMEIIIaHHOE YHMCJIO0, PAallMOHAIBHOE YHUCIIO;

- UCIIOJIb30BaTh CBOMCTBA YHUCEN U IIPaBWIIa ICHCTBUIN C pallMOHAILHBIMU YMCJIAMH TIPU BBITTOJHEHUN BBIUUCIICHU;

- UCIIOJIb30BaTh MPU3HAKK ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYHUCICHUN 1 PEILICHUH HECJIOKHBIX 3a/1a4;

- BBITIOJTHATH OKPYTJICHHE PAllMOHAIBHBIX YHCEJI B COOTBETCTBUHU C MIPaBUIIAMHU;

- CPaBHMBATH pallMOHAJIbHBIC YUCIIA.

B nosceonegnotl scuznu u npu uzyyeHuu opy2ux npeomemos:

- OLICHUBATDH PE3YJIbTAThl BHIYUCICHUN MPU PEIICHUU MPAKTUYECKUX 3a/1a4;

- BBITIOJIHSITH CPAaBHEHHE YHCEJT B PEAJIbHBIX CUTYaIUAX;

- COCTaBJISITh YUCJIOBBIE BRIPAKCHUS MIPU PEIICHUU MPAKTUUYECKUX 3a/1a4 U 3a71a4 U3 JPYTUX yUeOHBIX IPEAMETOB

Cmamucmuka u meopus éepoamuocmeil

BbInyCKHUK HAy4YHTCH:

- MPEJICTABJIATH JaHHBIC B BUC TaOJIHII, THarpaMM;

- YUTaTh UH(OPMAITUIO, TIPEICTABIICHHYIO B BUJI€ TAOIUIIbI, JUATPAMMBI.

Texcmoevie 3a0auu

BhInyCKHMK HAYYHUTCH:

- pelaTh HECIOKHBIE CIOKETHBIC 3a7]aUl Pa3HBIX THUIIOB HA BCe apu(pMETHIECKUE eHCTBUS;



- CTPOUTH MOJCIIb YCJIOBH:A 3ada4r (B BHUAC Ta6J'II/ILH)I, CXEMBbI, pI/ICYHKa), B KOTOpOﬁ JaHbl BHAYCHUA ABYX U3 Tpex B3aMMOCBA3aHHBIX
BCJIMYUH, C OCJIbIO ITONCKA PCHICHUA 3a1a4H,

- OCYIIECTBJIATH CIIOCOO MOUCKA PEIICHUS 3a/1a4i, B KOTOPOM PacCy>KJ€HUE CTPOUTCS OT YCIOBUS K TpeOOBAaHUIO WK OT TpeOOBaHUS
K YCIJIOBHIO;

- COCTaBJIISATH IIJIaH PEUICHUS 3a/1a4u;

- BBIJICJISITh ATAlbl PEIICHUS 3a0a4u;

- UHTEPIIPETUPOBATH BHIYUCIUTENIbHBIE PE3YJIbTaThl B 3a]]a4€, UCCIEA0BATh MOJYyUYEHHOE PEIlICHUE 3a/1a4u;

- 3HaTh Pa3IMuKUe CKOPOCTEN 00BEKTa B CTOSTYEH BOJE, MPOTUB TEUCHUS U 110 TEYCHUIO PEKU;

- pelaTth 3aJa4M Ha HAXOXKJICHUE YaCTH YKCIIa U YKCTIa 10 €ro YacTH;

- pemaTh 3aJa4M pa3HbIX TUIOB (Ha padOTy, HAa MOKYIKH, HA ABUYKECHUE), CBSI3BIBAIOIIUX TPU BEJIMUMUHBI, BBIICISITh 3TH BEIUYUHBI U
OTHOIIICHUS MEXKy HUMU;

- HaXOJIUTh MPOIEHT OT YUCJIA, YUCJIO MO MPOILIEHTY OT HEro, HAaXOAUTh MPOIIEHTHOE OTHOIICHHUE JIBYX YUCEJ, HAXOAUTh MPOIIEHTHOE
CHIKEHHE WJIH MPOIEHTHOE MOBBIIICHUE BETUYUHBI;

- pellaTh HECIOKHBIE JIOTUYECKUE 3a]1a4l METOJIOM PAaCCYKICHUIA.

B noeceonesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

- BBIJIBUTaTh TUIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAUYEHUAX UCKOMBIX BEJIMUMH B 3a/1aue (J1eJ1aTh TPUKUIIKY).

Haznaonasa zeomempus

I'eomempuueckue guzypor

BhInyCKHMK HAYYHUTCH:

- onepupoBaTh Ha 0a30BOM YpOBHE NOHATHUAMHU: (uUrypa, TOUKa, OTPE30K, MpsMas, JIyd, JIOMaHas, yroj, MHOTOYTOJbHUK,
TPEYTOJIbHUK U YETHIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBaJAPAT, OKPYKHOCTb U KPYT, MPSMOYTOJIBHBIN Mapasuienenumnen, Kyo, map;

- n300paxaTh U3y4aemble (PUTYpPBI OT PYKH U C IOMOUIBIO JTUHEHKU U HUPKYJISL.

B nosceomnesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

- pemaTh NpakTUYECKUE 3a]1a4 C MPUMEHEHHEM MPOCTEHIINX CBOMCTB (Uryp.

Hsmepenus u éviuucnenus

BbInyCKHUK HAy4YHTCH:

- BBIIOJIHATH U3MEPEHUE JUIMH, PACCTOSHHM, BEJIMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB I U3MEPEHUN IUIMH U YIJIOB;

- BBIYUCIIATH IJIOIIAAU IPSAMOYTOJIbHUKOB.

B nosceonesnoii orcusnu u npu uzyueHuu opyeux npeomemos:

- BBIYUCIIATH PACCTOSHUA Ha MECTHOCTU B CTAHAAPTHBIX CUTYyaLMX, IUIOIIAAN IPSIMOYTOJIbHUKOB;

- BBINIOJIHATH MPOCTEHIINE TOCTPOSHUS M U3MEPEHHUSI HA MECTHOCTH, HEOOXOIMMbIE B PEAJIbHOM JKU3HH.



Hcmopusa mamemamuku

BbInyCKHUK HAYYHUTCH:

- ONKCHIBATh OT/EJIbHBIE BBIIAIOIIUECS PE3YJIbTATHI, TOJYYEHHBIE B XO/I€ Pa3BUTHUS MATEMATUKH KaK HAYKU;

- 3HaTh PUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OT€YECTBEHHON U BCEMUPHOUN HCTOPUEH.

5-6 Knaccwt
(0na obecneuenus 603MONHCHOCHU YCREUWHO20 NPOOONICEHUS 00PA306AHUA
Ha 6a3080Mm u yey0O1EHHOM YPOBHAX)

Dnemenmovt meopuu MHOMCECHE U MAMEMAMUUECKOU 102UKU

BuvinyckHuk noayuum 603MOMNCHOCHb HAYYUMBCA:

- Onepuposamsb NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHOICECMBA, DJIeMEeHM MHOICeCmad, Nycmoe, KoHeuHoe U OeCKOHeYHoe
MHOACECMBO, NOOMHONCECNEO, NPUHAODTICHCHOCTD,

- onpeoensimv NPUHAONEHCHOCHb INEMEHMA MHONCECMEY, 00beOUHEHUIO U NEPeCeHeHUI) MHONCECME;

- 3A0a8aMb MHONCECMB0 C NOMOULLIO NEePEYUCTICHUS DIEMEHMO8, CLOBECHO20 ONUCAHUSL

B nosceonesnotui sicusnu u npu uzyuenuu opyeux npeomemos:

- PACno3HABAMb JIO2UYECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,

- CMpoumsv Yenouku YMO3aKato4eHull Ha OCHO8€e UCNONb30BANHUS NPABUIL I02UKU

Yucna

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

- onepuposamsv NOHAMUAMU. HAMYPAIbHOE YUCTO0, MHONCECMBO HAMYPALbHbIX HUCE, Yeloe HUCTO, MHONCeCmE0 UYenblX ducel,
00bIKHOBEHHAs. OPpODOL, decaAmuyHas Opodb, CMEULAHHOE YUCTO, PAYUOHATILHOE YUCTO, MHONCECBO PAYUOHATILHBIX YUCE], 2e0MemMpPUYecKas
uUHmMepnpemayus HamypaibHbix, YeaviX, PAYUOHATbHBIX,

- NOHUMAMb U 0OBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

- BBINOIHAMb GLIYUCACHUS, 8 MOM YUCAE C UCHOAb308AHUEM NPUEMOB PAYUOHAILHLIX GbIYUCIEHUL, 0DOCHOBLIBAMb ANCOPUMMbL
8bINOJIHEHUSL OelUCMEUlL,

- UCNONIL306aMb NPpU3HAKU deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl u npouszgedenus 4ucen npu 6bINOJIHEHUU BbIYUCTEHUL U
peuteHuu 3a0ad, 060CHOB8bI8AMb NPUSHAKU OeTUMOCTIU;

- BbINOJHAMb OKPY2leHUe PAYUOHAILHBIX YUCEl C 3A0AHHOU MOYHOCIbIO;

- YNOp004UBAMd YUCA, 3ANUCAHHBLE 8 8UOE 0ObIKHOBEHHBIX U 0eCAMUYHBIX OpOOell,

- naxooums HO/[ u HOK uucen u ucnonvzosams ux npu pewienuu 3a0ay.




- Onepuposamsb NOHAMUEM MOOYIb YUCIA, 2eOMEeMPULECKAsT UHMepnpemayus Mooy Yucia.

B noeceonesnoil sorcusnu u npu uzyuenuu opyaux npeomemos:

- NPUMEHAMb NPAsUId NPUOTUNCEHHLIX GbIYUCACHUI NPU pPeleHUU NPAKMuYeckux 3a0ad U peueHuu 3a0aq Opyeux yueOHuIX
npeomemos;

- BbINOJHAMb CPABHEHUE PE3YIbMAMO8 bIYUCACHUL NPU PeUeHUl NPAKMUYECKUX 3A0al, 8 MOM YUCe NPUOTUNCEHHBIX GbIYUCTCHUL,

- COCMABIAMb YUCTOBbLE BbIPANCEHUS U OUCHUBANMDb UX 3HAYEHUS NPU PeuleHur NPaKmuyeckux 3a0ay u 3a0ay u3 opyaux y4eOHvlx
npeomemos;

Ypasuenus u nepasencmea

BuvinyckHuk noayuum 603M0OMNCHOCb HAYUUMBCA:

- Onepuposamsb NOHAMUAMU. PABEHCMBO, HUCI080€ DABEHCMEO, YPABHEHUEe, KOPeHb YPAGHeHUs, peuleHue YPABHEeHUs, YUCI080e
HepaseHCcmaeo.

Cmamucmuka u meopus 6eposimHocmeil

BuvinyckHuk noayuum 603MOMNCHOCHb HAYYUMBCA:

- Onepuposamb NOHAMUAMU. CMOAOUAMbLE U KDY208ble OUALPAMMbL, MadIuybl OAHHBIX, cpedlee apupmemuyeckoe,

- u361eKamo, UHpoOpMayUIo, NPeOCMAasIeHHYIO 8 MAOIUYAX, HA OUACDAMMAX,

- cocmasnsims madouysl, CMPoOUms OUACPAMMbL HA OCHOBE OAHHBIX.

B nosceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos.

- u3BIEeKamv, UHMEPNPEMUpo8ams U npeoodpPa306vLI8AMb UHDOPMAYUIO, NPEeOCMABIeHHYI0 8 mabauyax u Ha ouazpammax,
OmMpadicarouyro COUCMEa U XapaxKmepucmuku peailbHblX NPouecco8 U s61eHull.

Texcmoevie 3a0auu

BuvinyckHuk noayuum 603MOMNCHOCMb HAYUUMBCA:

- peuamov npocmule U CI0ACHbLE 3A0a4U PA3HBIX MUNOB, A MAKICe 3a0ayl NOBLIUUEHHOU MPYOHOCMU,

- UCNOIb3068aMb PA3HLIE KPAMKUE 3aNUCU KAK MOOelU MEeKCMO8 CHONCHLIX 3a0ay Ojisi NOCMPOeHUs. NOUCKOBOU CXembl U pelleHUs
3a0ay;

- 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peleHUs 3a0ay (0m mpeboBaHusl K YCi08U0 U OM YCl08Usl K Mpebo8aHur);

- MOOenUpO8ams PAaccylcOeHUs Npu NOUCKe Peueruss 3a0ay ¢ NOMOWbIO0 epagh-cxemol,

- 8bLOEJIAAMb IMANDL PEULEHUS 304U U COOEPHCAHUE KAAHCO020 IMand;

- UHMEPNPEeMUPOBAMb BbIYUCTUMEIbHBIE PEe3YTbMambl 8 3a0aye, UCC1e008ams NOJYUEHHOE peuleHue 3a0adu;

- AHATU3UPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACHONONCEHUST 08YX 00BLEKMO8 U U3MEHeHUe UX XApaKmepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, PACCMOsAHUE) NPpU peleHuU 3a0ay Ha 08udiceHue 08yX 00beKmo8 Kax 8 0OHOM, max U 8
NPOMUBONOJIONCHBIX HANPABNCHUSX,
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- UCCne008amsb 8CEB0IMONCHBIE CUMYAYUU NPU PEeUleHUU 3a0ay HA OBUNCEHUE NO peKe, PACCMAmPUBAmMb pa3Hble CUCeMbl OMCYEéma,

- peulamsv pasHooOpasHvie 3a0ayu «Ha 4acmuy,

- pewiams U 0O0CHOBbI8AMb CBOE peuleHue 3a0ay (8bl0eamb MamemMamuiecKyro 0CHO8Y) Ha HAX0HCOeHue Yacmuy Yucia u Yucia no
€20 Yacmu Ha 0CHOBe KOHKPEMHO20 CMblcla OpooU;

- 0CcOo3HABaMb U 0OBACHAMb UOEHMUUYHOCb 3A0aY PA3HLIX MUNO0S, CEA3bIBANWUX MPU GeNUYUHbl (Ha pabomy, HA NOKYNKU, HA
08UdICEHUE), BbLOENAMb MU BEIUYUHBL U OMHOUEHUS MENHCOY HUMU, NPUMEHAMb UX NPU peueHuU 3a0ad, KOHCMpPYuposams coOCmeeHHbvle
3a0auu YKA3aHHbIX MUNO8.

B noeceodnesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

- 8bI0eNAMb NpU peuleHuu 3a0a4 Xapakmepucmukyu paccMampusaemol 6 3aoade cumyayuu, OmiuyHvle Om peanbHblX (me, om
KOMOpbIX abCmpazupos8anucs), KOHCMpyupo8ams HOGble CUMYayuu ¢ Y4emom IMux Xapakmepucmuk, 8 YaCmHOCmu, Npu peueHuy 3a0ay
Ha KOHYeHmpayuu, y4umaoléams niomHOCMb 8eUjecmed;

- pewiams U KOHCMPYUpO8amv 3a0ayu HA OCHO8E DPACCMOMPEHUsl PEealbHblX CUMYayull, 8 KOMOpPbIX He mpeOyemcsi MmOyHbll
BLIYUCIUMENbHBIU Pe3YTbmam;

- peulams 3a0ayu Ha O8UNCEeHUe NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbL OMCYemd.

Haznaonasa zeomempus

I'eomempuueckue guzypor

Buvinycknuk nonyuum 603mM0MCHOCMb HAYUUMBCA:

- onepupogamv NOHAMUAMU Queypa, MOYKaA, OmMpe30K, HNpPAMAs, JyY, JOMAHAA, Y20l, MHO20V2ONbHUK, MPEY2OIbHUK U
YemublpEXY20/IbHUK, NPAMOY2OIbHUK U K8AOPAmM, OKPYICHOCMb U Kpy2, NPAMOY2O0NbHbIN napaiieienuned, Kyo, npusma, wap, nupamuoad,
YUTUHOD, KOHYC;

- U361eKamv, UHMEPNPEMUPOB8AMs U NPeooPaA308bl8aAmMb UHDOPMAYUIO O 2e0MempUYecKUx ueypax, npeoCcmagieHHyI0 Ha Yepmetcax

- u306padxcamo uzyuaemvie hueypsvl 0m pyKu U ¢ NHOMOWbIO TUHEUKU, YUPKYJIA, KOMNbIOMEPHBIX UHCHPYMEHMOS.

B noecednesnou sxcusHu u npu uzyuenuu Opyeux npeomemos:

- peuiams npaKkmuyecKue 3a0adu ¢ npUMeHeHuem npoCcmeuux ceoucmas gueyp.

H3zmepenusn u eviuucienus

Boinycknuk nonyuum 603MO0MHCHOCMb HAYUUMBCA:

- BBINOJIHAMY USMEPeHUe ONIUH, PACCMOSAHULL, BEUYUH V2TI08, C NOMOWbIO UHCIPYMEHMO8 OISl USMEPEHUL ONUH U Y208,

- BBIYUCTIAMb NIOWAOU NPAMOY20JIbHUKOB, K8BAOPAMO8, 00bEMbL NPAMOY20IbHbIX NAPALleLenunedos, Kyoos.

B noscednesnou srcuznu u npu uzyuyeHuu opyeux npeomemos:

- BLIYUCTAMb PACCMOAHUS HA MECMHOCMU 8 CHMAHOAPMHBIX CUMYAYUAX, NI0WAOU YYACMKO8 HPAMOY20JbHOU Gopmbl, 00bEMbL

KomHam,
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- 6bINOJIHAMDb npocmezlwue nocmpoOerRUsl Ha MeCNHOCNU, HeobxoouMmble 8p€aJleOZZ IHCU3HU,

OYEHUBANb paA3MEPLL peAIbHbIX 00vekmos OKpyarcarouieco mupa.

Hcmopu;l MamemamuKu

BblnyC‘KHUK noJiydum 603MOMNCHOCH b HAYUUMDBCA:?

- Xapakmepuszoedmbs 6K1a0 6blaai01/LﬂlXC}Z mamemanmuKkoes 6 paseumue mamemamuku U UHblX HAY4YHblX obnacmeil.

7-9 Knaccot
(071 UCNONIB30BAHUA 8 NOBCCOHEBHOIL HCUZHU U 00ECHEUCHUS 8603MOINCHOCHIU
YCREWIHO20 NPOO0IHCEHUA 00PA306aAHUA HA OA3080M YPOBHE)

Dnemenmol meopuu MHOMHCECH 8 U MAMEMAMUYECKOU 102UKU

BbINyCKHUK HAYYHTCS:

- ONepUpOBaTh Ha 0A30BOM YPOBHE MOHSATUSAMHU: MHOXECTBO, 3JIEMEHT MHOXKECTBA, TOJAMHOKECTBO, TPUHAIC)KHOCTD;

- 33/1aBaTh MHOKECTBA MIEPEUYUCICHUEM UX BJIEMEHTOB;

- HAXOJUTh MepeceueHre, 00bESTMHECHHE, IIOJIMHOKECTBO B IIPOCTCHUININX CUTYAIIUX;

- OIepupOBaTh Ha 0A30BOM ypOBHE MOHATHSMHU: ONPEICIICHUE, aKCHOMa, TeopeMa, JJ0Ka3aTeIbCTBO;

- IPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI ISl MOATBEPKACHUS CBOUX BBICKA3bIBAHUMN

B nosceownesnoti orcuznu u npu uzyuenuu opyaux npeomemos:

- UCIIOJb30BaTh rpadUuecKoe IMPEACTAaBICHHE MHOMXECTB ISl ONMUCAHMS PEaIbHBIX IMPOIECCOB M SBJICHUH, MPH PEIICHUM 3a]1a4
JIPYTUX y4eOHBIX TIPEIMETOB.

Yucna

BbInyCKHMK HAYYHUTCH:

- ONIEpUpOBaTh Ha 0A30BOM YpPOBHE MOHATUSMH: HATypajbHOE YMCIIO, I€J0€ YHUCIO0, OOBIKHOBEHHAs APOOb, JeCSATUYHAs APOOb,
CMeIlIaHHas APOo0k, pallMOHATIBLHOE YHCIIO0, apu(METHIECKUM KBaIpaTHBIA KOPEHb;

- UCIIOJIb30BaTh CBOKWCTBA YHUCEN U IIPAaBWIA ACHCTBUM IIPU BBIIIOJIHEHUU BBIYHUCIICHUN;

- UCIIOJIb30BaTh MPU3HAKU ACIMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYMUCICHUHN 1 PEILICHUU HECJIOKHBIX 3aa4;

- BBIIIOJIHATH OKPYTJICHUE PAllMOHAIBHBIX YUCEII B COOTBETCTBUHU C IPABUIIAMU;

- OIICHUBATh 3HAYEHUE KBAJIPATHOIO KOPHS U3 MOJIOKUTEIBHOTO IETOr0 YUCJIA;

- pacro3HaBaTh PAlMOHAIBHBIC U UPPALIMOHAIBHBIC YHUCIIA;

- CPaBHUBATh YHUCJIIA.

B noeceonesnotl srcusnu u npu uzyuenuu opyaux npeomemos:
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- OLIEHUBATh PE3YJIbTAThl BBIYUCIECHUIN NPU PEIICHUH MPAKTHYECKUX 3a/1a4;

- BBITIOJIHSTh CPABHEHHE YHCEII B PEAJIbHBIX CUTYalUsAX;

- COCTaBJISITh YMCJIOBBIE BBIPAXKEHHUS MPHU PEIICHUU MTPAKTUYECKUX 3aJ1ay U 3a]1a4 U3 APYTUX yU4eOHBIX MTPEAMETOB

Toosrcoecmeennvie npeodpaszoeanus

BbInyCKHUK HAYYHUTCH:

- BBINOJIHATH HECJIOXKHBIE MpeoOpa3oBaHMs JUIsl BBIYMCICHHUS 3HAUYEHWHM YHCIIOBBIX BBIPAKEHUH, COAEp)KAIIUX CTEHEHU C
HaTypaJIbHBIM MOKA3aTENEM, CTENIEHU C LIEJIBIM OTPUIATEIBHBIM TOKA3aTEIEM;

- BBITIOJTHSATH HECIIOJKHBIE TPE0OPa30BaHUS LENBIX BRIPAKECHHI: PACKPBIBATh CKOOKH, IPUBOINUTH MOIOOHBIE ClIaraeMsbie;

- ACTIOJIB30BaTh (DOPMYJIBI COKPAILIEHHOTO YMHOKEHUS (KBaJpaT CyMMBbI, KBapaT Pa3HOCTH, Pa3HOCTh KBAJAPaTOB) ISl YIPOILIEHUS
BBIYMCIICHUW 3HAYEHU BBIPAKECHHUI;

- BBINIOJIHATH HECJIOXKHBIE MPe0Opa30BaHUsl IPOOHO-TUHENHBIX BbIPAKEHUN U BBIPAKEHUN C KBAJPATHBIMU KOPHIMU .

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

- IOHUMATh CMBICJI 3aIIMCH YHCIIA B CTAHAAPTHOM BHU/IE;

- OIIEpUpPOBATh HAa 0A30BOM YPOBHE MOHATHEM «CTaHAAPTHASI 3aIMCh YUCIIAY.

Ypasenenusa u nepasencmea

BhINyCKHMK HAYYHUTCH:

- olepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMHU: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, yYpaBHEHUE, KOPEHb YPAaBHEHMSI, pPEILLECHUE
YPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHUE HEPABEHCTBA;

- IPOBEPSTH CIPABEAINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

- pelaTh JIMHEWHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASAIINECS K JINHEWHBIM;

- peuaTh CUCTEMbI HECIIOKHBIX JIMHEWHBIX YPABHEHUH, HEPABEHCTB;

- IPOBEPSTH, SBJSAETCS JIM JaHHOE YHUCIIO PELICHUEM ypaBHEHUS (HEPaBEHCTBA);

- pemaTh KBaJipaTHbIE YpaBHEHUS MO (POpMyJie KOPHEN KBAAPATHOTO YPABHEHUS;

- n300paxkaTh pelICHUsI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSIMOIA.

B noeceonegnou yxcusHu u npu uzydeHuu opyux npeomemos:

- COCTaBIISITh U PelllaTh JMHEHHbIE YPABHEHUS MTPU PELICHUU 33/]1a4, BO3HUKAIOUIUX B IPYTUX YYEOHBIX MPEIMETAX.

Dynkyuu

BbhInyCKHMK HAYYHUTCH:

- HAXOJIUTh 3HAYCHHE (PYHKITUHU TI0 3aJaHHOMY 3HaUYCHHUIO apTyMEHTa,

- HAXO/IUTh 3HAYCHHE APTYMEHTA I10 33JJaHHOMY 3HAYCHHIO (DYHKIIMU B HECIIOKHBIX CUTYaIIHSIX;

- OIIPENEIIATH MOJIOKEHUE TOUKH 110 €€ KOOpAMHATAaM, KOOPIAMHATHI TOUKH IO €€ MMOJI0KEHNUIO Ha KOOPAMHATHON INIOCKOCTH;
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- Mo TrpaduKy HAXOAUTh O0OJIACTH OMpPENENICHUS, MHOXKECTBO 3HAYCHUH, HYIW (YHKIMH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEKYTKH BO3pacTaHus U yObIBaHUsI, HAUOOJIbIlIeEe U HAUMEHbBIIIEe 3HaYeHUs1 (QYHKIINH;

- CTpOUTH rpaduK TUHEHHON (DYHKITUH;

- TIpOBEpATh, SBISCTCA JIM JaHHBIA Tpaduk rTpadukoM 3amgaHHOM (QyHKIMM (TUHEWHOW, KBaApAaTHYHOM, OOpaTHOU
IPOIMOPILIMOHATILHOCTH);

- OMPENEIATh NPUOIMKEHHBIE 3HAYEHUSI KOOPJIMHAT TOUKH MepeceueHus: rpapukoB pyHKIINII;

- ONEpPUPOBATH Ha 0A30BOM YPOBHE MOHATUSIMU: MOCIIEI0BATEILHOCTD, apu(PMETHUECKask TPOTPECCHsi, TeOMETpUUECcKasi IPOrpeccus;

- pemmaTh 3a7ja4¥ Ha MPOTPECCUH, B KOTOPHIX OTBET MOKET OBITH MOTYYEH HEMOCPEICTBECHHBIM MOACUETOM 0€3 MpUMEeHEHHS (hOPMYII.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

- UCTI0JIb30BaTh TpadUKUd peajibHbIX IPOILIECCOB U 3aBUCUMOCTEH ISl OMPEACJICHUS UX CBOWCTB (HAMOOJIbIIME M HAWMEHBIIINE
3HAYECHUS, TPOMEKYTKH BO3pACTaHUS U YObIBaHUSI, 00JACTH MOJOKUTEIbHBIX U OTPUIIATEILHBIX 3HAYECHUH U T.I1.);

- UCTI0JIb30BaTh CBOMCTBA JTMHEUHOW PYHKIMH U €€ TpadUK MPpHU PEeIICHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB.

Texcmogvie 3a0auu

BhINyCKHMK HAYYHUTCH:

- peraTh HECJIOKHBIE CIOJKETHBIE 3aJIa4l pa3HbIX TUIIOB Ha BCE apuMeTHIECKUE ACHCTBUS;

- CTPOUTH MOJIeNb YCIIOBUA 3a7aud (B BUJIE TAOJIMIIbI, CXEMbI, PUCYHKA WJIM YpaBHEHHUS), B KOTOPOW JaHbl 3HAYCHUS JABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJINYMH, C LEJIbIO IOUCKA PELICHUS 3a1a4u;

- OCYIIECTBJIATH CIIOCO0 MOUCKA PEIICHUS 3a/1a4l, B KOTOPOM PaCCy>KJIE€HUE CTPOUTCS OT YCIOBUS K TpeOOBAHUIO UK OT TPEOOBAHUS
K YCJIOBUIO;

- COCTaBJIATH ILJIaH PELICHUS 3a/1a4u;

- BBIIEJSATH ATAIbl PEIICHUS 3a/1a4H;

- UHTEPIIPETUPOBATH BEIYUCIUTEIIBHBIE PE3YIbTATHI B 33/1a4€, UCCIEIOBATH MTOJYYEHHOE PEIICHHUE 3a/1a4H;

- 3HaTh Pa3IMUKUE CKOPOCTEHN 00BEKTa B CTOSTUEH BOJIE, TPOTUB TEUCHUS U M0 TEUCHUIO PEKU;

- pemaTh 3aJa4u Ha HAXOXKJICHUE YaCTU YKMCila U YUCIIa 10 €ro YacTu;

- pemaTh 3a7a4M pa3HbIX TUIOB (Ha pabOTy, HA MOKYIMKU, HA JBUKECHHE), CBSI3BIBAIOIIUX TPU BEJIMYMHBI, BBIICISTH TH BEIUYUHBI U
OTHOUIIEHHUS MEK]1y HUMU;

- HAXOJUTh MPOLEHT OT YHUCJIA, YUCJIO IO IMPOUEHTY OT HEro, HaXOAUTh IMPOLEHTHOE CHHXKEHUE WIIM MPOLUEHTHOE IOBBIIICHUE
BEJINYUHBIL;

- peuaTh HECIOXKHbBIE JIOTUUECKUE 3a/1a4l METOAOM PACCYKICHUMU.

B nosceonesnou srcuznu u npu uzyuyeHuu opyeux npeomemos:

- BBIIBUTATh TUIIOTE3bI O BO3MOXHBIX MPEIETbHBIX 3HAYCHHUSIX HCKOMBIX B 33/1a4€ BEJIMYHH (JI€J1aTh MPUKUIKY ).
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Cmamucmuka u meopus 6eposimHocmei

BbInyCKHUK HAYYHUTCH:

- UMETh MPEJCTABICHUE O CTATUCTUYECKUX XaPAKTEPUCTUKAX, BEPOSITHOCTU CITy4aHHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1ayax;

- pemaTh NpocTelIIe KOMOMHATOPHBIE 33/1a4 METOJOM IPSIMOTO U OPraHU30BAHHOIO Iepedopa;

- IPEJICTABJIATh JaHHbIC B BUJI€ TAOJIMII, TUArpaMM, rpaQuKOB;

- YUTaTh UH(OPMAIUIO, IPEICTABICHHYIO B BUI€ TaOIUIIbI, JUarpaMMbl, rpaduka;

- OIPENEIATh OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;

- OIIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEUIITUX CITydasiX;

- UIMETh MPEJCTABIECHUE O POJIM 3aKOHA OOJIBILIMX YHCESI B MACCOBBIX SBJICHHSIX.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

- OLIEHUBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Mepedopa;

- UMETH MPECTABICHUE O POJIA MPAKTUYECKU TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHIA;

- CPaBHUBATb OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MOJYUYEHHBIE B IPOLIECCE PEUIECHUS INPUKIATHOW 3a0a4d, U3Y4EHUS
PEAIIBHOTO SIBJICHUS;

- OIIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITUM U SIBICHUN B HECIIOKHBIX CUTYaIUsX.

I'eomempuueckue guzypor

BbInyCKHUK HAYYHMTCSH:

- ONEepPUPOBATH Ha 6A30BOM ypOBHE MOHSATUSIMU F€OMETPUUECKUX (DUTYD;

- U3BJIEKAaTh UH(POPMAIHIO O TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YEPTEKaxX B IBHOM BH/IE;

- IPUMEHSATD JIJISl PEIICHU 3a/1a4 TeoOMeTpuiecKkre (DaKkThl, €CIIM YCIOBHUS UX MPUMEHEHUS 3a/I1aHbl B IBHOU (popme;

- pemaTh 33Jja4i Ha HaXO0KJI€HWE TEOMETPUUYECKUX BEJIMYHH 110 00pa3laM Uil alrOpUTMAaM.

B noeceonesnou xcusHu u npu uzydeHuu opysux npeomemos:

- UCII0JIb30BaTh CBOMCTBA reOMETpUUECKUX GUTYp NJIsl pElIeHUs TUOBBIX 3a71a4, BOZHUKAIOIINX B CUTyaIlUsIX MOBCEIHEBHOMN KU3HHU,
3a/1a4 MPAKTUYECKOTO COJIEPHKAHUS.

Ommnowenusn

BbInyCKHUK HAy4YHTCH:

- ONepUPOBATh Ha 0A30BOM YPOBHE IMOHSATHUSMU: PABEHCTBO (DUTYp, paBHBIE (PUTYPHI, PABEHCTBO TPEYTOJIHLHUKOB, MapalIeIbHOCTh
NPAMBIX, IEPHIEHIUKYISIPHOCTD IPSAMBIX, YTJIBI MEXKAY MPSIMBIMU, IEPIICHAUKYJISP, HAKJIOHHAS, TPOCKIIUSL.

B nosceonesnou srcuznu u npu uzyuyeHuu opyeux npeomemos:

- UCIIOJIb30BaTh OTHOIIEHUS JJISI PEIIEHUS] TIPOCTEUIINX 3a7a4, BO3HUKAIOIIUX B PEATIBHON )KU3HMU.

H3zmepenusn u eviuucnenus
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BbINyCKHUK HAYYHMTCS:

- BBIIIOJIHATh U3MEPEHUE JJIUH, PACCTOSHHM, BEJIMYUH YTJI0B, C IOMOIIBIO HHCTPYMEHTOB 11 U3MEPEHU JIJTMH U YTJIOB;

- PUMEHSTH (GOPMYJIbI IEPUMETPA, IUIOMIAAN U 00bEMA, TUIOMIAJAN MOBEPXHOCTH OTICIbHBIX MHOTOIPAHHUKOB MPU BBIYUCICHUSX,
KOrJa BCE JaHHBIE UMEIOTCS B YCIIOBHH;

- pUMeHATh Teopemy I[ludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOIIEHUS JJI BHIYUCICHUS JJIMH, PACCTOSHUM, IMJIOMaaeH B
OPOCTENIINX CITyqasix.

B noeceomnesnotl srcusnu u npu uzyuenuu opysux npeomemos:

- BBIUMCIISITH PACCTOSIHUSL Ha MECTHOCTH B CTAHJIAPTHBIX CUTYyalUsX, IUIOMIAJXA B MPOCTEUIIUX CIydasX, NPUMEHITh (HOPMYJbl B
MPOCTEUIINX CUTYAlHSIX B IOBCEIHEBHOW KU3HU.

I'eomempuueckue nocmpoenusn

BbIyCKHUK HAYYMTCS:

- U300paKaTh TUMOBBIE TUIOCKUE (PUTYPBI U PUTYPHI B TPOCTPAHCTBE OT PYKH U C TIOMOIIbIO HHCTPYMEHTOB.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

- BBIMIOJIHATH MPOCTEHIITNE MOCTPOCHHSI HA MECTHOCTH, HEOOXOIUMbIE B PEAIbHOM JKU3HH,

I'eomempuueckue npeodpasosanusn

BbInyCKHUK HAYYHMTCH:

- CTPOUTH PUTYPY, CHMMETPUUHYIO TaHHON (PUType OTHOCUTEILHO OCH U TOYKH.

B nosceonesnou srcuznu u npu uzyuyeHuu opyeux npeomemos:

- pacno3HaBaTh JIBIJKEHUE OOBEKTOB B OKPYKAIOIEM MHUPE;

- pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIIEM MHUPE.

Bexmopuvt u koopounamot na nnockocmu

BbInyCKHMK HAYYHUTCH:

- ONIEpUPOBATh Ha 0A30BOM YPOBHE MOHATHSIMHU: BEKTOpP, CYMMa BEKTOpPOB, MPOW3BEACHUE BEKTOpPA Ha YHUCIO, KOOPAMHATHI Ha
IIJIOCKOCTH;

- OMPEeNeATh NPUOIMKEHHO KOOPUHATHI TOUKH 10 €€ N300pakKeHHUI0 Ha KOOPIMHATHOM TIOCKOCTH.

B noeceonesnou y#cusHu u npu uzydeHuu opy2ux npeomemos:

- UCIIOJIb30BaTh BEKTOPHI ISl PEIIEHUS IPOCTENIINX 3a4a4 Ha ONPEICIICHUE CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHUSI.

Hcmopusa mamemamuku

BbInyCKHUK HAYYMTCSH:

- OMCBIBATH OTAEJIBHBIC BBIIAIOIIMECS PE3YJIbTATHI, ITIOJTYUYEHHBIE B XO/I€ PA3BUTUS MATEMATUKHU KaK HAYKU;

- IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;
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- IOHUMATh POJIb MaTEMATUKU B pa3Butuu Poccun.

Memoovt mamemamuxu

BbInyCKHUK HAYYHUTCH:

- BRIOMPATh MOJAXOAIINN N3YYEHHBIA METO/I )1l PeIICHUH U3YYEHHBIX TUIIOB MaTeMaTHYECKHUX 3a/1aY,

- MPUBOJAUTH IPUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEH B OKpY KalOIIeH eHCTBUTEILHOCTH 1 IMTPOU3BEACHUAX HCKYCCTBA.

7-9 knaccwt
(0121 0OecneueHuss 603MOHCHOCHIU YCREUWIHO20 NPOOOJIHCEHUA 00PA308AHUA
Ha 6a3080M U yeny0O1EHHOM YPOBHAX)

Dnemenmul meopuu MHOMCECHE U MAMEMAMUUECKOU 102UKU

BovinycknHuk noayuum 603MOMCHOCHb HAYYUMBCA:

- onepuposamsv  NOHAMUAMU. ONnpeodeNeHue, meopemda, aKCUoMd, MHONCeCmeo, XapakmepucmuKky MHONCecmeda, d1eMeHm
MHOJCECm8a, nycmoe, KOHeUHoe U OeCKOHEeUHOe MHOMCECT B0, NOOMHONCECMBO, NPUHAONEHCHOCMb, GKII0OUEHUE, PABEHCMBO MHONCECTNE,

- U306pANCAMb MHONHCECBA U OMHOUEHUE MHONCECME C NOMOWbIO KpYy208 Jiiiepa;

- onpeoenams NPUHAONEHCHOCIb INEMEHMA MHONCECEY, 00beOUHEHUTIO U NePeCcedeHU0 MHOMCECME;

- 3A0a8amb MHONCECNBO C NOMOUBIO NEPEYUCTIeHUS DIEMEHMO8, CIOBECHO20 ONUCAHUSL,

onepuposams NOHAMUAMU. BbICKA3bIGAHUE, UCIUHHOCTb U JONCHOCHb BbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, Onepayuu Hao
8bICKA3bIGAHUAMU. U, UL, He, YCI0BHbIE 8bICKA3bIBAHUS (UMNIUKAYUU),

- CMPOUMb GbICKA3bIBAHUS], OMPUYAHUSL BLICKA3bIGAHU.

B noeceomnesnoul sicusnu u npu uzyuenuu opy2ux npeomemos:

- CIMpoUmMd YenouKy YMo3axKI0yeHUuli Ha 0CHO8E UCNOIb308AHUS NPABUTL JIO2UKU

- UCNOIL3068AMb MHOHCECMBA, ONEPAYUU C MHONCECMBAMU, UX epajduieckoe npeocmasierue Ol ONUCAHUS PeanbHbIX NPOYeccos U
SA8TIeHU.

Yucna

BovinyckHuk noayuum 603MOMCHOCHb HAYYUMBCA:

- Onepuposamsv NOHAMUAMU. MHONCECME0 HAMYPAIbHLIX YUCEN, MHONCECME0 YeNblX Yucell, MHONCeCm80 DAYUOHANbHBIX HUCel,
UPPAYUOHANILHOE YUCTO, KBAOPAMHbIL KOPEHb, MHONCECMEO OeUCMEUMENbHBIX YUCILO0, 2EOMEMPUYECKAs UHMEPRpemayus HamypaibHbiXx,
Yenvlx, payuoHaIbHbIX, OeUCBUMETbHBIX YUCE],

- NOHUMAMb U 0OBACHAMb CMBICA NOUYUOHHOU 3aNUCU HAMYPATILHO20 YUCIA,

- 8bINOJHAMb BLIYUCTIEHUS, 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMOE PAYUOHAILHBIX 8bIYUCTIEHULL,

- 8bINOJHAMb OKPY2IeHUe PAYUOHATLHBIX YUCEL C 3A0AHHOU MOYHOCBIO,
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- CPasHUBAMb PAYUOHATbHBIE U UPPAYUOHANbHBIE YUCA,

- NPedCcmasiams payuoHaIbHOe YUCTO 8 8UOe 0eCAMUUHOU OpooU

- Ynopso0ouusams 4UCia, 3anUcanHvie 8 8ude 0ObIKHOBEHHOU U 0eCAMUYHOU Opoou,

- naxooums HOJ/] u HOK uucen u ucnonv3o8ams ux npu peuieHuu 3a0au.

B noscednesnou srcuznu u npu usyueHuu opyeux npeomemos:

- NPUMEHAMb NPABULA NPUOTUNCEHHBIX BLIYUCTCHUU NPU peuleHuy NPaKmudeckux 3a0ad U peuweHuu 3a0ay Opyeux y4eOHbIX
npeomemos;

- BbINOJIHAMb CPABHEHUE Pe3YIbMAmOo8 GblUUCIeHUL NPU PeuleHUY NPaKmu4eckux 3a0ay, 6 mom yucie NPUOIUNCEHHbIX BbIYUCTEHULL,

- COCMAsBIAMb U OYEHUBAMb YUCTI0B8bIE BLIPANCEHUS. NPU PeUUeHUU NPAKMUYECKUX 3a0ay U 3a0a4 U3 opyaux yueoHvlx npeomemos,

- 3aNUCHIBAMb U OKPYJISIMb YUCTIO0B8blE 3HAUEHUS PEATIbHbIX BEIUYUUH C UCNOIb308AHUEM PA3HBIX CUCTEM U3MEPEHUS.

Tostcoecmeennvle npeodpazoeanus

Buinycknuk nonyuyum 603M0MCHOCHIb HAYUUMbCA:

- ONepupo6amsb NOHAMUAMU. CINENeHb C HAMYPAIbHbLIM NOKA3AmeNeM, CMenets C YelblM OMpUYameibHbiM NoKa3amenem,

- BLINOIHAMb NPEOOPA30BAHUSL YEbIX BbIPANCEHUU: OEUCMBUsL ¢ OOHOUNEHAMU (CIOJICEHUE, BbIUUMANUe, YMHONCEHUE), OeUCMBUsL C
MHO20UNEHaMU (CL0JHCeHUe, BblUUmMAanUe, YMHONCEHUE),

- BLINOJIHAMb PA3NONHCEHUE MHOSOYLEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. BblHeceHUe 3 CKOOKY, ePYNNUPOBKA, UCHONb308AHUe
GPOopMYN COKPAUECHHO20 YMHONCEHUSL,

- gbl0enAMb K8AOPANM CYMMbl U PA3ZHOCMU OOHOYNECHOB,

- PACKIA0bI8AMb HA MHONCUMENU K8AOPAMHbIU MPEXUIEH,
8bINOIHAMb NPEOOPAZ0BAHUSL BbIPANCEHUT, COOEPHCAUUX CIMENEHU C YETbIMU OMPUYAMETbHIMU NOKA3AMENAMU, NEPeXoOUums om 3anuci 8
8Ude cmeneHu ¢ yeaviM OmpuyamenbHulM NoKasamenem K 3anucu 8 sude opoou,

- BLINOJIHAMb NPeooPa308anusi OPOOHO-PAYUOHATILHBIX BbIPANCEHUL: COKpaweHue opodell, npusedenue anreedpauieckux opooei K
00WeMy 3HaMeHameio, ClodCeHUue, YMHOJICeHue, OelleHue aneedbpauieckux opoobeli, 8036edeHue aneedpaudeckol opoou 8 HamypaibHyIO U
Yenyo ompuyamenvbHyo CmeneHs,

- BBINOJIHAMb NPE0OPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPATHbIE KOPHU,

- 8b1OE/IAMb K8AOPAM CYMMbL UTU PAZHOCMU 08VUIIEHA 8 BLIPANCEHUSIX, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

- BbINOJIHAMb NPE0OPA308AHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B nosceonesnou srcuznu u npu uzyuyeHuu opyeux npeomemos:

- BBINOJIHAMb NPEoOPA308aHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8U0e;

- BbINOJIHAMb NPE0OPA3068aHUS AN2eOPAUYECKUX 8bIPANICEHUL NPU peleHUU 3a0ad Opyeux yY4eOHbIX npeomemos.

Ypaenenus u nepasencmea
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Boinycknuk nonyuum 603M0)CHOCH HAYUUMBCA:

- Onepupoeamsv NOHAMUAMU. YPABHEHUe, HEePABEeHCMB0, KOPEeHb YPABHEHUS, peuleHue HepageHcmed, pPAaGHOCUIbHbIE YPAGHEHUA,
obaacme onpeoenieHus: ypasHeHus (HepaseHcmaea, Cucmembvl YPasHeHUll Ul HepageHcms),;

-peuiams TUHelHble YPAGHEHUs U YPABHEHUS, CBOOUMbBLE K IUHEUHBIM C NOMOUBIO MOHNCOECEEHHbIX NPeodpa308anull,

- peuiamsv K8aopammvie YPAGHEeHUs U YPABHEHUS, CB0OUMbLE K KBAOPAMHBIM C NOMOUBIO MOHCOECMEEHHBIX NPeodPA308aHULL

- peutams OpOOHO-TUHEliHble YPABHEHUS,

- pewiams npocmeluue UppayuoHaivbtsie YpagHeHus euoa F(x) = 4N F)=v9(x) ;

- peuiamsv ypagHeHus 8U0a x"=a ;

- peuiamyv YpagHeHust CnocoO0M PA3N0HCEHUS. HA MHONCUMENU U 3AMEHbL NEPEMEHHOU,

- UCNOIL3068AMb MEeMOO UHMEPBAN08 O peuleHUs Yeavlx U OPOOHO-PAYUOHAILHBIX HEPABEHCMS,

- peulamo TUHelHble YPAGHEHUs U HEPABEHCMBA C NAPAMEeMPaMU,

- peulams HecCl0JHCHble K8AOpamHble YPAGHEeHUs C NapaMempom,

- peulamo HeCl0JHCHble CUCMEMbL IUHEUHbIX YPAGHEHU C napamempamu;

- peulamo HeCl0JiCHble YPABHEHUS 8 YelblX YUCTAX.

B noeceomnesnou sicusnu u npu uzyuenuu opy2ux npeomemos:

- cocmaenams U peuwams JUHelnble U Kaopamuvle YPAGHeHUsl, YPAGHEHUs, K HUM C800AWUecs, CUCmeMbl TUHEUHbIX YPAGHEeHUl,
Hepasencme npu peueHuu 3a0ayi 0py2ux y4eoHblx npeomemos,

- BbINOJHAMb OYEHKY Npasoono0oduUs pe3yibmamos, noayyaemvlX npu peuleHuu TUHEeUHbIX U KEAOPAMHbIX VPAGHEeHUU U CUCmeM
JIUHELHbIX YDABHEHUU U HEPABEHCME NPU peueHUU 3a0ad Opy2ux y4eOHbIX NpeoMemos,

- gbIOUpPaAMb COOMEemMcmayloujue YpagHeHusl, HepageHCmMea Ul UX CUCmeEMbl, O COCMAGIeHUs] MAMeMaAmuyecKou Mooeau 3a0aHHOU
PeanbHOU CUmyayuy Uiy NPUKIAOHoU 3a0a4u;

- yMemb UHMEPNPEemupo8ams HOJYYEHHbIU NPU peuleHuu YPAaeHeHUs, HepPAGeHCmeda UlU CUCHEeMbl pe3yibmam 6 KOHMeKCme
3A0AHHOU PealbHOU CUMYAYUY UlU NPUKIAOHOU 3A0aU.

Dynkyuu

Boinycknuk nonyuum 603moxicHoOCmb HAYUUMbCA:

- onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3A8UCUMOCMb, DYHKYUSA, 2pAPUK GYHKYUU, CROCOObL 3a0aHUs QYHKYUU, apeyMeHm u
3HaueHue @YHKYyuu, 001acmMb OnpeodeleHUs U MHONICeCm80 3HAYEHUL QYHKYuu, HYIU QYHKYUY, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCb/HEUEMHOCb DYHKYUU,
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y=a+—

- cmpoumsv 2paguKky TUHEUHOU, K8aopamuiuHou QYHKYull, 00pamuol nponopyYUOHAILHOCMU, QYHKYUU BUOA: x+b yz‘/;,
y=3x Y= X :

- Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNONIb308AMb Npeobpazosanus epaguxa gyukyuu y = f(x) o1 nocmpoenus epaghuxos
dynicyuii ¥ = af (kx+b)+c :

- CcoOCmaenams YPAGHEHUs NPAMOU NO 3A0AHHLIM YCIOBUSAM. NPOX0oawjel uepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxooswet yepes3 OAHHYI0 MOYKY U NaApallelbHOU OAHHOU NPSAMOU,

- uccnedo8amov PYHKYUIO no eé epaguxy;

- HAX0OUMb MHOJNCECMBO 3HAUEHULL, HYU, NPOMENCYMKU 3HAKONOCMOSHCIEA, MOHOMOHHOCU K8AOPAMUYHOU (DYHKYUU,

- Onepupo8amev NOHAMUAMU. NOCIE008AMETLHOCIb, APUDMEMUIECKAsL NPOSPECCUs], 2e0MEMPUUECKAst NPOSPECCUsL;

- pewams 3a0ayu Ha ApUPGMemudecKyio U 2eoMempuiecKyio npocpeccuro.

B noscednesnou srcuznu u npu usyueHuu Opyeux npeomemos:

- UWLTTIOCIMPUPOBAMb C NOMOWBIO 2PAPUKA PEeabHYI0 3A8UCUMOCTIb UTU NPOYECC NO UX XAPAKMEPUCTIUKAM,

- UCNOJIb308AMb CEOUCMBA U 2PAPUK KBAOPAMUUHOU DYHKYUU NPU peuleHUU 3a0ad U3 Opyeux yueOHulX npeomemos.

Texcmoevie 3a0auu

Buvinycknuk nonyuum 603M0MCHOCHb HAYYUMbCA:

- pewiams NPoCcmovle U CJLIOHCHbIE 3a0adU PA3HBLIX MUNO08, A MAKICe 3a0aiU NOBbIUEHHOU MPYOHOCMU,

- UCNONIBL3068aMb pa3Hble KPAMKUEe 3aNUCU KAK MOOeNU MeKCMO8 CLONCHbIX 3a0ay O/l NOCMPOeHUs. NOUCKOBOU CXeMbl U PeuleHUs]
3a0au;

- paziuyams Mooeib mekcma u MoOoelb peuleHus: 3a0ai, KOHCMpYyupo8ams K 0OHOU MOOeU PeuleHUs HeCOHCHOU 3a0ayll pasHvle
Mooenu mekcma 3a0adu;

- 3HAMb U NPUMEHAMb 00A CNOCODA NOUCKA peueHUst 3a0ay (0m mpebosaHus K YCa068UI0 U Om YCl08Usl K mpebo8anuio),

- MOOENUPOo8aAmyb paccylHcoeHusi npu NOUcKe peueHus: 3a0ay ¢ NOMoubio 2pag-cxemol;

- 8bLOETISIMb IMANBL PEUIEHUS 3A0aYU U COOEPICAHUE KAHNCO020 IMand,

- yMembs 8b10Upamb ONMUMATILHBIU MEMOO peuleHus: 3a0ayu U 0CO3HABAMb 8bIOOP Memood, pAcCMampusams pasiuiHble Memoovl,
HAxXo0ums pasHvle peuleHusl 3a0ayu, eciu 603MON’CHO,

- AHATUZUPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0ay,

- BBINOJIHAMb PA3IUYHbIE NPE0OPA308AHUSL NPEOIONCEHHOU 3a0aiu, KOHCMPYUPOB8ams HO8ble 3a0auu U3 OAHHOU, 68 MOM HUCIe
obpammubie;

- UHMEPNPemuUpoB8ams BbIYUCTUMENbHbIE Pe3)IbMambyl 8 3a0aie, UCC1e008amb NOJYUEHHOe peuleHue 3a0adll;
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- AHAU3UPOBATNL BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUS 08YX 00BEKMO8 U USMEHEHUe UX Xapakmepucmuk npu
COBMECHOM OBUNCEHUU (CKOPOCMb, 8pPeMsl, PACCMOsAHUe) NPpU peuleHuu 3a0ay Ha 0B8UdCeHUe 08YX 00beKmos8 KAK 8 OOHOM, MAaK U 8
NPOMUBONOJIONCHBIX HANPABTLEHUSIX,

- UCCNIe008AMb BCEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0a Ha 08UICeHUe N0 peKe, PACCMAmPUBams pazuvle CUCeMbl OMCYéma;

- pewiams pasHooOpasHvle 3a0auu «HA YACMUy,

- peuams U 060CHOBLIBAMb CB0e peulerue 3a0a4 (8blOeamb MAMeMamuyeckyio 0OCHO8Y) Ha HAX0HCOeHUue YaCmuy YUCIAd U YUCLA NO
€20 Yacmu Ha OCHO8E KOHKPEMHO20 CMbLCIA OpoOU;

- 0CO3HABAMb U O00BLACHAMb UOSHMUYHOCb 3A0ay PA3HBLIX MUNO0S, CEA3bIGAIOWUX MPU BeIUUUHbl (Ha pabomy, HA NOKYNKU, HA
08uUdICeHUe), BbLOENAMb IMU BEIUUUHBL U OMHOWEHUS. MeHCOY HUMU, NPUMEHAMb UX NPU PeuleHUul 3a0ay, KOHCmpYupo8ams coOCmeeHHble
3a0ay yKa3aHHbIX MUnos;

- 81A0emb OCHOBHLIMU MEMOOAMU PEUeHUs 3A0a4 HA CMeCU, CRIABbl, KOHYeHMPayuu,

- pewiams 3a0ayu Ha NPOYEeHmbl, 8 MOM YUCTIe, CLOHCHbIE NPOYEHMbl C 0O0CHOBAHUEM, UCNOIL3YS PA3HbIE CNOCO0bL,

- pewiams J02udeckue 3a0ayu pazHbMu cnocobamu, 8 mom yucie, ¢ 08yMsA OIOKAMU U C mpems OIOKaMu OAHHBIX ¢ NOMOWbIO
maobauy,

- pewiams 3a0ayu N0 KOMOUHAMOPUKE U MeOPUU 8ePOIMHOCHEN HA OCHO8E UCHONb308AHUSL U3YUEHHBIX Memo008 U 000CHOBLLBANb
peutenue;

- peulams HeCl0ICHble 3a0ayu N0 MAmemMamuieckou Cmamucmuke,

- 081a0emb OCHOBHbIMU MEMOOaMU peueHUsl CIOJHCeMHbIX 3a0ay: apugmemuueckull, aieebpauyeckutl, nepedop 6apuanmos,
2eomempudecKkull, epaguieckull, NPUMEHIMb UX 8 HOBbIX NO CPABHEHUIO C U3VUEHHbIMU CUMYAYUSIX.

B nosceonesnou srcuznu u npu usyuenuu opyeux npeomemos:

- 8blO€IAMb NPU PeuleHUU 3a0ay XapaKmepucmuKky paccmMampueaemol 6 saoade cumyayuu, OMiuyHvle Om peanlbHulx (me, om
KOMOPbIX AOCMPasuposaiucs), KOHCMpyupoeams HOGvle CUMYAyuU ¢ Y4EMoM IMUX XapaKmepucmux, 8 YacmHoCmu, npu peulenuy 3a0ay
HAa KOHYeHmMpayuu, yuumoléams nJIOMHOCMb 8eUeCmad,

- pewiamsv U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE DACCMOMPEHUS PEeanlbHblX CUMYayull, 8 KOMOpblX He mpebdyemcs MOYHblL
BLIYUCTUMENbHBIL PE3VIbIMAm,

- pewiams 3a0ayu Ha 08UMICEHUe NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbl OMCYemd.

Cmamucmuka u meopus 6epossmHocmelil

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMbCA:

- Onepupoeamsv NOHAMUAMU: CMoNbuYamslie U Kpy208ble OUazpammvl, madauybl OAHHBIX, CpeoHee apupmemuieckoe, Meouaud,
Haubonbuiee U HauMeHbuLee 3HaA4YeHUs 8bl100PKU, PAZMAX 8b100PKU, OUChepCUs U CMAHOAPMHOe OMKIIOHEeHUe, CIYYAUHAs USMEHYUBOCMb,

- U38IeKamov UHGopMayur, NPeoCmMasieHHyo 8 madauyax, Ha OUAcpamMmax, epagurax;
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- cocmasnams maoauysl, CMpoUms OUACPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

- Onepuposamsv NOHAMUAMU. aKmopuan 4Yucia, nepecmano8Kku u covemanusi, mpeyeonvuux Ilackans,

- NPUMEHAMb NPABULO NPOU3EEOEHUS NPU peuleHUU KOMOUHAMOPHBIX 3a0ay,

- Onepuposamv NOHAMUAMU. CIAVUAUHBIN ONbIM, CAVYAUHBIL 8blOOp, UCNbIMAHUE, 2JleMeHmMAapHoe CayyaiiHoe codvimue (Ucxoo),
K1accuyeckoe onpeoenenue 8eposimHoCmu CIy4auno20 cooblimus, Onepayuy Hao CIyYauHbIMU COOLIMUAMU,

- npPeoCcmasnams UHGOPMAYUIO ¢ NOMOUBIO Kpy2os Jiiepa;

- peuams 3a0ayu Ha 8bIYUCTEHUE 8EPOMHOCIU C NOOCYEMOM KOJIUYeCmBa 8APUAHMOE C NOMOUbIO KOMOUHAMOPUKU.

B noscednesnou srcuznu u npu usyuyeHuu Opyeux npeomemos:

- U3BIEeKAMb, UHMEPNPEMUPOBAMs U NPeodpPA308bI8aAMb UHGOPMAYUIO, NPEOCABIEHHYI0 8 MAOIUYAX, HA OUASPAMMAX, cpaguKax,
OMPpa€CAOWY10 CEOUCMBA U XAPAKMEPUCTNUKY PEATIbHbIX NPOYECCO8 U AGNIeHU,

- onpedensimb CMAMUCMUYecKue Xapakmepucmuky 6bl00poK no madbauyam, ouazpammam, 2papukam, 8bINOIHAMb CPAGHEHUe 8
3aeucumMocmu om yeau peueHus 3a0ayu,

- OYeHUBaAMb 8EPOSIMHOCINb PEAlbHbIX COOLIMULL U SIGTIeHULL.

I'eomempuueckue guzypor

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbCA:

- Onepuposamsv NOHAMUAMU. u2ypa, MouKa, Ompe3oK, NPAMAs, vy, TOMAHAsL, Y20, MHO20V2OIbHUK,

- U361eKamb, UHMEPNPemuposams U npeoobpazosbleamy UHGOpMayuio 0 2eoMempuieckux @uaypax, npeoCcmasieHHyl0 Hd
yepmedsncax;,

- NPUMEHAMb 2eoMempuyecKue pakxmol OJisl peulenus 3a0ad, 8 MoM Yucie, npeonoaazauux HeCKOIbKO Wa2o8 peuleHus,;

- hopmynuposame 6 npocmeriuiux Cay4anx coUCmea u NPUsHaKu Quayp;

- 00Ka3bI8AMb 2e0MEMPULECKUE YMBEPHCOCHUS

- g1ademv CMAaHOapmMHoOU Kiaccugurayuell niockux gueyp (mpey2oibHuUKo8 u 4emuipéxy20ibHUK08).

B noscednesHoul ocuznu u npu u3yyeHuu Opyeux npeomemos:

- UCNONBb306aMb CEOUCMBA 2e0Mempudeckux @ueyp 0na peuleHus 3a0ay NpaKmuiecKkoeo Xxapakmepa u 3a0ai U3 CMeENHCHLIX
OUCYUNTIUH.

Ommnowenusn

Boinycknuk nonyuum 603moxicHoOCmb HAYUUMbCA:

- Onepupoeamsv NOHAMUAMU. PAGEHCMB0 (ueyp, pasHvlie @ueypel, PABEHCMEO MPeEY2oibHUKOS, NAPAIelbHOCMb HNPAMUIX,
NEPNEeHOUKYIAPHOCMb NPAMBIX, Y2lbl MeHCOY NPAMbIMU, NEPNeHOUKVIAp, HAKIOHHAA, NpoeKkyus, nodobue ¢uzyp, nodobHvle uaypbl,
NnO00OHbIE MPeYeONbHUKU,

- npumeHnams meopemy Daneca u meopemy o nNpONOPYUOHATLHBIX OMPE3KAX NPU PeUeHUul 3a0ay,
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- Xapaxkmepuzoeams 83AUMHOE PACNONONCEHUE NPAMOU U OKDYHCHOCMU, O8YX OKPYICHOCHIELL.

B nosceonesnotl sicusnu u npu uzyuenuu opyeux npeomemos:

- UCNONIBL3068AMb OMHOULEHUS OJISl PeUleHUsl 3A0aY, BOZHUKAIOWUX 8 PEalbHOL HCUSHU.

H3zmepenusn u eviuucieHus

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

- onepuposamsv NpeocmasieHusMu o OauHe, Naowaou, oowvéme kax eenuuunamu. Ilpumensmo meopemy Ilugpacopa, Gopmynsi
niowaou, 00véma npu peuleHur MHO20UA208bIX 3A0ay, 8 KOMOPbIX He 8ce OaHHble NpeOCmAsieHbl SA6HO, a mpeOyIom GblYUCIeHUI,
onepuposamv 0Oonee WUPOKUM KOIUYECBOM GOopMya ONUHbI, NAOWAOU, 00BEMA, BbIYUCIAMb XAPAKMEPUCMUKU KOMOUHayull @ueyp
(okpyorcnocmell u MHO20Y20NbHUKOB) GbIYUCTAMb PACCMOAHUSL MeNCOY Dueypamu, NPUMeHsImbs MpuecoHoMempuyeckue Gopmynvl OJis
8bIYUCTIEHUL 8 DOJIee CLOINHCHBIX CAYUASX, NPOBOOUMb BbIMUCTICHUS HA OCHOBE PABHOBETUKOCMU U PABHOCOCMABIEHHOCTU,

- NPOBOOUNMDb NPOCTbLE BLIYUCTICHUS HA 0OLEMHBIX Menax;

- hopmynuposams 3a0ayu Ha 8blUUCTEHUE ONIUH, NAOWAOeU U 0OBEMOB U Peuambs ux.

B nosceonesnoul sicusnu u npu uzyuenuu opyeux npeomemos:

- NPOBOOUNL BLIYUCTCHUSL HA MECHHOCTMIU,

- NPUMEHSIMb HOPMYIbL NPU BLIYUCTIECHUSIX 8 CMENCHBIX YUEeOHbIX NPeOMemax, 8 OKpyscarouieli OeucmeumenbHoCmil.

I'eomempuueckue nocmpoenus

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

- U300padcamov 2ceomempudecxkue hueypbl N0 MeKCmo8OMY U CUMBOIbHOMY ONUCAHUIO,

- C60000HO ONEPUPOBAMb YEPMENCHBIMU UHCINPYMEHMAMU 8 HECIIONHCHBIX CLYYasX,

- BBINOJIHAMb HOCMPOEHUS MPEY2ONbHUKO8, NPUMEHAMb OMOelbHble Memoobl NOCMPOEHUNl YUPKYIeM U JUHEUKOU U NpoeoOums
npocmetiuiue Uccie008anUs YUCLA peuleHuil;

- U300padKcamv MUNoOBvle NIOCKUE GuUIypovl U 00bEMHbBLE Meld C NOMOWbIO NPOCMELUUUX KOMNLIOMEPHBIX UHCIPYMEHMOE.

B noeceownesnou scusnu u npu usyuenuu Opyeux npeomemos:

- BbINOJHAMb NPOCMeliuiue NOCMpPOeHUsE HA MeCIMHOCMU, He0OX0OUMbLE 8 PedlbHOU JHCU3HU,

- OYEeHUBAMb PA3MEPbL PEedlbHbIX 00BEKNO8 OKPYIHCAIOUe20 MUPA.

Ilpeobpazosanusn

Boinycknuk noayuum 603mMo0MCHOCHb HAYUUMbCA:

- ONepupoBamsb NOHAMUEM: OBUNCEHUS U NPeoOPA308anUs N000OUs, 81a0emb NPUEMAMU NOCMPOeHUs ueyp ¢ UCNOb308AHUEM
0BUICEHULL U NPeodPa308aruti NOO0OUs, NPUMEHAMb NOJYYEHHble 3HAHUS U ONbIM NOCMPOEHULL 8 CMENCHBIX NpeoMemax U 6 pedibHblX
CUMYayusx oKpyAcaowe2o mMupa,

- cmpoums Gueypy, H000OHYI0 OAHHOU, NOIBL30BAMBCS CEOUCMBAMU NOO0OUS 011 0OOCHOBAHUS CBOUCME uzyp,
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- NPUMEHAMb CEOUCMBA OBUINCEHU OJI51 NPOBEeOeHUs NPOCMeUUX 000CHOBAHULL CBOUICME (ueyp.

B noeceomnesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

- NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb N000OUe OJisi NOCMPOEeHU U 8bIYUCTEHUU.

Bexmopuot u koopounamol Ha naocKkocmu

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

- onepuposamsv NOHAMUAMU. BEKMOP, CYMMA, PA3ZHOCMb BEeKMOPO8, NpousgedeHue 8eKmopa Ha YUCO, Y201 MeHcOy 8eKmopamu,
CKAIAAPHOE NPOU3BeOeHUe 8eKMOPO8, KOOPOUHAMbL HA NJIOCKOCMU, KOOPOUHAMbl 8eKMOPA;

- BbINOAHAMb O0CUCMBUSL HAO 8EKMOPAMU (CLONCEHUE, 8bIYUMAHUE, YMHOMNCEHUE HA YUCTO0), BbIYUCTAMb CKAIAPHOE NpouszgedeHue,
onpeoensams 8 NPOCMEUWUX CAYYaAsaX Y20l MeH 0y GeKmOpamu, 6bINOJIHAMb PA3I0dHCeHUe 6eKmopa HA cocmasadiowjue, NPUMEHIMb
NOJyYeHHble 3HAHUA 8 (u3suKe, Noab308AMbCA (QOPMYNOU BLIYUCTIEHUS PACCMOSHUSL MeXHCOY MOUYKAMU NO U3BECHBIM KOOPOUHAMAM,
UCNONb308aMb YPABHEHUS ucyp OJisl peulenus 3a0ad;

- NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OIS peUleHUsl 2e0MempUdecKux 3a0ay Ha 8blYUcieHue OIUH, Y2Ilo8.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomMemos:

- UCNOIL3068AMb NOHAMUS BEKIMOPO8 U KOOPOUHAM Ol peuleHuss 3a0ay no husuxe, 2eoepaguu u opy2um yieoHvim npeomemam/

Hcmopua mamemamuku

Buvinycknuk nonyuum 603mM0MHCHOCMb HAYUUMBCA:

- Xapakxmepu3zo8amy 6KAA0 8bl0AIOWUXCA MAMEMAMUKO8 8 PA3BUMUe MAMEMAMUKY U UHbIX HAYYHBIX 00a1acmel;

- NOHUMAmMb polb Mamemamuxu 6 passumuu Poccuu.

Memoovt mamemamuxu

Buvinycknuk nonyuum 603M0MHCHOCIb HAYUUMBCA:

- UCNOIL3YS U3YUEeHHblEe MemOoObl, NPOBOOUMb 00KA3AMeNbCME0, 8bINOIHAMb ONPOBEPIHCEHUE;

- 8bIOUPaAMb U3YYEHHBLE MEMOObL U UX KOMOUHAYUYU O peuleHusi MameMamuyecKux 3a0ay,

- UCNONIL308AMb MAMEMAMUYEcKUe 3HAHUA 0 ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKPYHcaroujeli 0eticmeumenbHOCmu U NPOU38e0eHUsIX
uckyccmaa,

- NPpUMEHAMb npocmetiuiue nPocpPamMmHble Cpeocmea U NeKMpPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeuleHUU MamemMamuiecKux
3a0au.

7-9 Kknaccwt
(0121 ycnewtno2o npooodcenus 00pa3zoeanus Ha y2iy0aéHHoM ypoeHe)

nemenmot meopuu MHoJIcecme u mamemamuyuecKou 102UKu
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Buvinycknuk nonyuum 603mM03#CHOCIb HAYYUMbCA:

- CB0O00HO onepupo8amv NOHAMUAMU. MHONCECMBO, XAPAKMEPUCTIUKU MHONCECMEa, dNeMeHm MHONMCeCmad, nycmoe, KOHeuHoe U
becKoHeuHoe MHOMCeCma0, NOOMHONCECMBO, NPUHAONEHCHOCb, BKII0OUEHUe, PABEHCMBO MHONCECME, CHOCOObI 3a0aHUe MHONMCECMBA,

- 3a0a8amv MHONCECEA PAZHLIMU CHOCOOAMU,

- NPoGePsMb 8bINOIHEHUE XAPAKMEPUCTNIULECKO20 C8OUCNEA MHONCECMBA,

- c80000HO ONepuposamsb NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCMb U JIOHCHOCHb BbICKA3LIBAHUS, CIIONCHbIE U NpoCcmble
8bICKA3bI6AHUS, OMPUYAHUE BbICKA3LIBAHULL, UCIMUHHOCIb U TOHCHOCb YIMBEEPHCOCHUS U €20 OMPUYAHUS, ONepayuu Hao 8blCKA3bI8AHUAMU.
U, UU, He, YCIO0BHblE BbICKA3LIBAHUS (UMNIUKAYUL), CIMPOUMb 8bICKA3bIBAHUS C UCNONIb30BAHUEM 3AKOHO8 A12e0Pbl 8bICKA3bIBAHUII.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

- CIMPOUMb PACCYHCOEHUsL HA OCHOBE UCNONb3068AHUS NPABUTL TOUKU,

- UCNOIL306AMb MHOHCECMBA, ONEPAYUU C MHOMNCECMBAMU, UX 2paghuuecKkoe npedcmasieHue 0751 ONUCAHUSL PeaibHbIX NPOYeccos U
A6NeHUl, NPU peuleHuU 3a0ay 0py2ux y4eoHblx npeomemos

Yucna

Buvinycknuk nonyuum 603mM0MHCHOCMb HAYUUMBCA:

- C60000HO onepuposamv NOHAMUAMU. HAMYPATbHOE YUCILO, MHONCECMBO HAMYPAIbHBIX YUCE], Yeloe YUCTIO, MHONCECMBO YelblX
yucen, 0OBIKHOBEHHAsI OpodOb, OecamudHas Opodb, CMEUAHHOE YUCIO, PAYUOHANbHOE YUCILO0, MHOMCECMBO PAYUOHANbHBIX HYUCE],
UPPAYUOHANILHOE YUCNO, KOPEHb CMeneHu N, OelicmEUMmMenbHOe YUCTLO0, MHONICECMBO OeuCmMEUMENbHbIX YUCEN, 2e0MempUYecKds]
uHmepnpemayus HamypaibHulX, Yeavlx, payuoHAIbHbIX, OeUCEUMETbHBIX YUCEL,

- NOHUMAmMb U 00BACHAMb PA3HUYY MEHCOY NOZUYUOHHOU U HENOZUYUOHHOU CUCTNEMAMU 3aNUCU YUCe,

- nepesooumb YUCIa U3 OOHOU CUCIEMbL 3aNUCU (CUCMeMbl CHUCTIEHUS) 8 OPY2YIO;

- 00Ka3vl6amv U UCNONL308aMb NpusHaxu deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmol u npouszeedenus: uucen npu 8blNOJIHEHUU
8LIYUCTICHUL U peUuleHUU 3a0ay;

- 8bINOJHAMb OKPY2IeHUe PAYUOHATLHBIX U UPPAYUOHATILHBIX YUCE] C 3A0AHHOL MOYHOCMbIO;

- CpasHUBamMb OelticmeumesibHvle YUCIA PASHLIMU CHOCOOAMU,

- Ynopaoouusamv YUCIA, 3ANUCAHHbIE 8 BU0e OObIKHOBEHHOU U O0eCAMUYHOU OpoOU, YUCNA, 3ANUCAHHbIE C UCHONb308AHUEM
apugmemuuecko2o K6aOpamHo20 KOPHsl, KOpHell cmeneHu bonvule 2;

- naxooums HOJ/] u HOK uucen pasnvimu cnocobamu u ucnoivb308ams ux npu peuleHuy 3a0auy,

- GLINOIHAMb GbIYUCICHUS U NPeoOPA308aHUSL  BbIPANCEHUN, COOepAHCAWUX OelicmeUmenbHble YUCId, 6 MOM Yucle KOpHU
HAMYPalbHbIX CIeneHel.

B nosceonesnou srcuznu u npu uzyuyeHuu opyeux npeomemos:

25



- BLINOJIHAMb U OOBACHAMb Pe3yIbmamul CPAGHEHUs Pe3VIbMamos 8blYUCIeHUL NPU PeueHuy NpaKmui4eckux 3a0ad, 8 mom yucjue
NPUOTIUNHCEHHBIX BLIYUCTEHUL, UCNOIb3YA PA3HbIE CHOCOObI CPABHEHULL,

- 3anuUcvi8amb, CPAGHUBAMb, OKPY2JISIMb YUCT08ble OAHHbIE PEaNbHbIX 8eIUYUH C UCNOIb308AHUEM PAZHBIX CUCTNEM UBMEPEHUS],

- CcOCMaenAms U OYEHUBAmMb PAHLIMU CNOCOOAMU YUCTOBbIE BbIPAJCEHUS NPU peuleHuUu NPaKmudeckux 3a0ay u 3a0ay u3 opyeux
VUEOHBIX NPeOMemos.

Toosrcoecmeennwvie npeodpaszoeanus

Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMbCA:

- C60000HO ONepupo6amsb NOHAMUAMU CIENeHU C YeabiM U OPOOHLIM NOKA3amenem,

- 8bINOJHAMb 00KA3AMENLCIBO C8OUCE CIEeNeHU C YeablMU U OPOOHBIMU NOKA3AMETAMU,

- onepupogamv NOHAMUAMU «OOHOUNEHY», «MHOSOYNEHY, «MHO20YNIeH C OOHOU NEePeMEHHOU», «MHO20YNEH C HeCKONbKUMU
nepemMeHHbIMUY, KOIPPuyuenmol MHO20UIEHA, CMAHOAPMHAS 3aNUCL MHO20YIEHA)», CIMeneHb 0OHOYLeHA U MHO20YNEHA,

- C80O0OHO 81A0emb NPUEMamu nPeooPaA308aHUs YeablX U OPOOHO-PAYUOHATLHBIX GLIPANCEHULL,

- BLINOJHAMb PA3IOJNHCEHUEe MHO20YNEHO8 HA MHOICUMENU PASHLIMU CHOCODAMU, C UCNONb308AHUEM KOMOUHAYULU PASTUYHBIX
npuUeEMos;

- Ucnoav3oeamev meopemy Buema u meopemy, oopamuyio meopeme Buema, 01 noucka KopHel K8AOPAMHO20 MpPEXUieHd U 0/
peulenus 3a0ay, 8 mom 4ucie 3a0a4 ¢ Napamempamu Ha OCHO8e K8AOPAMHO20 MPEXUIEHA;

- BbINOJIHAMb OeleHUe MHO2OUIeHA HA MHO20YIeH C OCMAMKOM;

- 00Ka3bI8aAMb CEOUCMBA KBAOPAMHBIX KOPHEU U KOPHell CMeneHu N,

- BbINOJIHAMb NPE0OPA3068AHUS BLIPANCEHUL, COOEPHCAUUX KBAOPAMHble KOPHU, KOPHU CIENneHU N,

- C80000HO ONepPUPOB8amMb NOHAMUAMU «MOAHCOECBOY, KIMOHNCOECMBO HA MHOICECTNEE), K MOAHCOECNEEHHOE NPEoOPA30BAHUEN,

. [k — &
- BLINOJIHAMb PAZNUYHBLE NPEOOPAZ0EAHUS BbIPANCEHULL, COOCPIHCAUIUX Moayﬂu.( x*) =x

B noscednesHoul ocu3nu u npu u3yuyeHuy Opyeux npeomemos:

- BbINOJIHAMb NPeobpa308anUs U Oelicmeus ¢ OYKBEHHLIMU BbIPANCEHUAMU, YUCLO8ble KOIDDuyueHmvl KOMOPbIX 3aNUCAHbL 8
CMAaHOApPMHOM 8UOe;

- BBINOJIHAMb NPE0OPA308AHUS PAYUOHATILHBIX 8bIPAICEHUL NPU peuleHUU 3a0ay Opyeux y4eOHbIX npeomemos,

- BBINOJIHAMb NPOBEPKY NPABOON0000US PUUYECKUX U XUMUYECKUX POPMYI HA OCHOBE CDABHEHUS PA3MEPHOCMEU U 8AIeHMHOCMELL.

Ypaenenus u nepasencmea

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMbCA:

- C60O00HO Onepupo8amsv NOHAMUAMU: VPABHEHUe, HepPaABeHCME0, PAGHOCUNbHbIE YVPAGHEHUS U HepaseHcmeda, YpasHeHue,
AenAIOWeEecs cle0cmseuem 0py2020 YpPasHeHUs, YPAeHeHUs, PABHOCUTbHbIE HA MHOMCeCmae, PAGHOCUTbHbIE NPeoOPA308aHUsL YPAGHEHUL,
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- pewiamsv pasHvie 8UObl YPAGHEHUU U HEPABEHCMS U UX CUCMEM, 8 MOM Yucie Hekomopvle ypasnenus 3 u 4 cmenenei, OpoOHO-
PAYUOHATIbHBIE U UPPAYUOHATbHBLE,

- 3Hamb meopemy Buema 015 ypasnenuii cmenenu eviuie 6mopoi,

- NOHUMAMb CMbICL MEOPEM O PABHOCUTILHBIX U HEPABHOCUTILHBIX NPEeoOPA306AHUAX YPABHEHULL U YMemb UX O0KA3bIBAMb,

- 81ademv pA3HbIMU MeMOOAMU peuleHusi YPAGHeHUl, HEepaseHCm8 U UX CUCmeM, YyMemb Gbloupames Memoo peuleHus U
000CHOBbIBAMD CBOI 8bLOOD;

- UCNOIb306aMb MemoO UHMEPB8AN08 O/ peuleHusi HepageHcms, 8 MmoM yucie OpPOOHO-PAYUOHAIbHLIX U GKIIOYAIOWUX & cebs
UPPAYUOHATIbHBLE BLIPANCEHUSL,

- peuwiamy ancebpauiecKue ypasHeHus U HepageHcmsed U ux CUCmeMbl ¢ Napamempamu aneedpaudeckum u epaguyeckum mMemooamu;

- 871a0emb PA3HbIMU MeMoOamMu 0OKA3AMENbCMBEA HEPABEHCME,

- peuiams YpagHeHUsl 8 YeablX YUCAAX,

- U300padKcamv MHOJCECMEA HA NIOCKOCMU, 3a0asaemvle YPAGHEeHUAMU, HEPABEHCNEAMU U UX CUCTNEMAMU.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomMemos:

- COCMasIsims U peuams YpasHeHUsl, HepA8eHCMBd, UX CUCTeMbl NPU peleHUU 3a0ay Opy2ux y4eOHbIX NpeoMemos,

- BbINOJIHAMb OYEHKY NPaBOONn000dUs pe3yibmamos, NOAY4aemMblx NpUu peuleHuu pa3iuiHblX YPasHeHull, HepageHcmes U Ux cucmem
npu peuleHuy 3a0ay opyaux y4eOHvix npeomemos

- cOCMasnsams U peuiams ypaeHeHUs U HepaeeHCmaa ¢ napamempamy npu peulenuy 3a0ay opy2ux yueoHvlx npeomemos;

- cocmaensims YpaeHeHue, HepaseHcmeo UMW UX CUCINEeMY, ONUCHIGAIoOWUEe pPealbHyl0 CUMYayuio Uuid HPUKIAOHYIO 3a0ayy,
UHmMepnpemuposams NOJy4eHHble pe3yIbmamal

Dynxkuyuu

Boinycknuk nonyuyum 603M0MCHOCHb HAYUUMbCA:

- C60000HO onepuposamsv NOHAMUAMU. 3A6UCUMOCTb, (DYHKYUOHANbHAS 3A8UCUMOCb, 3ABUCUMAS U HE3A8UCUMAsT NepeMeHHble,
@yHKYUus, cnocoodwvl 3a0anusi YYHKYUU, apeymMeHm u 3HaueHue YyHKyuu, 001acms onpeoesieHus U MHOICeCME0 3HAYEHUs. (DYHKYUU, HYIU
@DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QYHKYUU, HAUOOIbUIee U HAUMEHbUee 3HAUeHUsl, YEMHOCMb/HeUEMHOCTb
@yHKYUU, nepuoOUYHOCMb QYHKYUU, epaguk QyHKYUU, 6epMUKATbHASA, 20PU30HMANbHASL, HAKIOHHASL ACUMNMOMbL, 2PAPUK 3A8UCUMOCTU,
He saensowelcs QyHKyuel,

- cmpoumbs epaguxu @QYHKYul: JUHEUHOU, K8aopamuiHou, OpOOHO-TUHEUHOU, CMEeNneHHOU NpU PA3HLIX 3HAYEHUAX NOKA3ameJis
X| .

;

cmenenu, Y= |

- Ucnonb306ame npeobpazoeéanus zpapura Gyuxyuu Y = F() ona nocmpoenus zpaguroé ynxyuii Y = af (kx+b)+c ;
- AHATU3UPOBAMb CEOUCMEA PYHKYUL U U0 2pAPUKA 8 3A8UCUMOCU OM NAPAMEMPOs;
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CB80000HO ONEpPUPOBamsd NOHAMUAMU. NOCAECO08AMENbHOCMb, 02PAHUYEHHAST NOC1e008AMeNbHOCb, MOHOMOHHO 803PACMAUAs
(Yovisaiowas) nociedos8ameibHOCmb, npeoeil NOC1ed08AmelbHOCMUY, apupMemuyeckas Nnpocpeccusl, 2eoMempudeckds npocpeccus,
xXapakmepucmuieckoe C80LUCMB80 apuhmemuieckoll (2eomMempusecKkoll) npoepeccuil,

- UCNONB3068AMb MEMOO MAMeMAMU4ecKol UHOYKYUU Ol 8bl600A (POPMYI, OOKA3AMENbCMBA PABEHCME U HEPABEHCMS, DeUuleHUs.
3a0ay Ha 0eIUMOCb,

- UCCe008amb NOC1e008aMeIbHOCMU, 3A0AHHbIEe PEKYPPEHMHO,

- peuams KOMOUHUPOBAHHbLE 3A0AYU HA APUPDMEMUYECKYVIO U 2eOMEMPULECKYIO NPOSPECCUU.

B nosceonesnoii orcuznu u npu uzyuenuu opyaux npeomemos.

- KOHCMPYUpo8amv U UCCIe008amb (DYHKYUU, COOMBEMCMBYIOUUE DealbHbIM NPOYeccam U SGLeHUAM, UHMEPNPemuposams
NOJIYYeHHble Pe3ybmambl 8 COOMBEMCMEUL CO CREYUPDUKOU UCCTIe0YeM020 NPoYecca Uil 61eHUsL,

- UCNONIBL3068AMb 2PAPUKU 3a8UCUMOCTEl OIS UCCTe008AHUSL PEATIbHBIX NPOYECCO8 U SIeHUlL,

- KOHCMpYUposams U UCC1e008amv QYHKYUU NPU peueHuu 3a0ay Opyeux yueOHvlX npeomemos, UHMepnpemuposams noayueHHvle
pe3yibmamsvl 8 COOMEEemMCcmeaul co Cneyuduroll yuebrno2o npeomema

Texcmoevie 3a0auu

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

- peuams npocmule U CIOHCHbLE 3A0aUU, d MAKICE 3A0a4U NOBbIUEHHOL MPYOHOCIU U BbLOEISAMb UX MAMEMAMUYECKYI0 OCHOBY,

- pacno3Hasamv pasuvie UObL U MUnwvl 3a0ay;

- UCNOJIb308aAMb PA3HbLE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CA0NCHBIX 3A0a U 3a0ay NOBLIUEHHOU CAONCHOCMU OJIs NOCMPOEHUS
NOUCKOBOU CXeMbl U peulenus 3a0ay, 8bloUpames ONMUMAILHYIO 05 PACCMAMPUBAEMOU 8 3a0ade CUMYayuu Mooelb meKcma 3a0adi,

- paziudams Mooeib MmeKcma U Mooelb peuleHus 3a0adu, KOHCMpPYUposams K 0OHOU MOOenu peuleHusi CLONCHbIX 3a0ay pa3Hble
MoO0enu mekcma 3a0aqu,

- 3HAMb U NPUMEHSAMb MPU CHOCODA NOUCKA peuleHuss 3a0ay (om mpeOosanus K YCI08UI0 U OM YCI08Usl K mpebo8aHuro,
KOMOUHUPOBAHHDIIL);

- MOOenUpo8ams paccydcOeHus npu NOUCKe peueruss 3a0ay ¢ NOMOubIo epagh-cxemol,

- gblOeIAMb IMANBL PEULCHUSL 3A0aUU U COOEPIAHCAHUE KAHCO020 dDMANd,

- yMemb 8blOUPAMb ONMUMALIbHBINL MEMOO peuleHus 3a0a4u U 0CO3HABAMb 8blOOP Memood, PACCMAMPUSAmMs Pa3iuiHble Memoobl,
HAxXo0umbv pasuvle peerus 3a0ayl, ecii 803MONCHO,

- AHAU3UPOBAMb 3aMPYOHEHUS NPU PeUleHUU 3a0al,

- BLINOJHAMb PA3IUYHBIE NPEeoOPA308AHUSL NPEOJIONCEHHOU 3a0adu, KOHCMPYUPOBAMb HOBble 3a0a4u U3 OAHHOU, 68 MOM HYUcje
obpammubie;

- UHMEPNPEeMUPOBAMb BbIYUCTUMEIbHBIE PEe3YIbMambl 8 3a0aye, UCC1e008ams NOJYUEHHOE peuleHue 3a0adu;
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- UBMEHAMb YCIo8UE 3A0aU (KOIUYeCMBeHHble UL KAYeCMBeHHble OAHHbLE), UCCIe008aAMb USMEHEHHOe NPeodpa308aHHoe,

- AHATUBUPOBANb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACHONONCEHUS. 08YX 00BLEKMO8 U U3MEHeHUe UX XApaKmepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8pPeMsl, PACCMOsAHUE) NPpU peuleHuu 3a0ay Ha OB8UdNCeHUe 08YX 00beKmos8 KAK 8 OOHOM, MAaK U 8
NPOMUBONOJIONCHBIX HANPABIEHUSX, KOHCIMPYUPOBAMb HOBbLE CUMYAYUU HA OCHOBE UBMEHEHUS] YCIL08UL 3a0ayu NPu O8UNCEHUU NO peKe;

- UCCNe008AMb BCEBOZMONCHBLE CUMYAUUU NPU PEeUleHUU 3a0ay HA OBUMCEHIUE NO PeKe, PACCMAMPUBANb PA3Hble CUCTeMbl OMCYEma,

- peuams pasHooOpasHvie 3a0adu «HA YaACmuy,

- pewams u 000CHOBbIBAMb CB0E peuleHue 3a0ay (8bLOesiMb MAMEeMAMU4ecKylo 0OCHO8Y) HA HAXONCOeHUe YaACmU YUCIAd U YUCLA NO
€20 Yacmu Ha OCHOBe KOHKPEMHO20 CMbILCIA OpoOU,

- 00BACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNO0BG, CEA3LIBANWUX MPU GelUYUHbl (HA pabomy, HA NOKYNKU, HA OBUdICEHUE),
8b10€IAMb MU GEIUUUHBL U OMHOWEHUS MeHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMPYuposams coOCMEeHHble 3a0ay
VKA3AHHBIX MUNO8;

- 871a0emb OCHOBHLIMU MEMOOAMU peuleHuss 3a0ay Ha CMeCU, CNIABbl, KOHYeHMpayuu, UCnoIb308ams UX 68 HOBbIX CUMYAYUIX NO
OMHOULEHUIO K U3YYEHHBIM 8 npoyecce 00VUeHUsL,

- pewamo 3a0ayu Ha NPOYEHMbl, 8 MOM YUCIIE, CLONCHbLE NPOYEHMbL C 0OOCHOBAHUEM, UCNOAb3YS PA3HbLE CNOCOObL,

- pewamo no2udecKue 3a0ayu PasHbIMU CROCOOAMU, 8 MOM HUcie, ¢ 08yMs OIOKAMU U ¢ mMpemsi OIOKAMU OAHHBIX C NOMOWBIO
maobauy,

- pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu 8eposIMHOCMEll HA OCHO8E UCNONb30BAHUS U3YUEHHBIX MEeMO008 U 0O0CHOBbIBAMb
peuuerue;

- peuamp HeCl0MCHbLE 3a0ayl N0 MAMeMamuyeckol Cmamucmuke,

- 0811a0eMmb OCHOBHLIMU MEMOOAMU PEeUleHUsl CIONCeMHbIX 3a0ay. apu@memuyeckull, aneeopauyeckull, nepeoop eapuaHmos,
2eomempudeckull, epaguieckull, NPUMEHIMb UX 8 HOBbIX N0 CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.

B nosceounesnoi scusnu u npu uzyyeruu Opy2ux npeomemos:

- KOHCMPYUpoB8amsv HO8ble Ol OAHHOU 3aA0a4U 3A0aUHble CUMYAYuU ¢ Y4EMOM PealbHbIX XAPAKMEePpUCmuK, 6 YaCmHOCMU, Npu
peueHul 3a0a4 Ha KOHYEeHmMpayuu, yyumsléams niOMHOCMb 8eUlecmed; peuams U KOHCMpPYuposams 3a0a4u Ha OCHO8e PACCMOMPEHUs.
PeabHbIX cCUumyayuil, 8 KOMopvix He mpeoyemcsi MmoUYHbLL bIYUCTUMETbHDLL Pe3)Ibman,

- peuamn 3a0ayu Ha O8UICEeHUe NO PeKe, PACCMAMPUBAsL PA3HbIE CUCMEMbL OMCUEMA,

- KOHCMPYUpo8amu 3a0ayHvle CUmMyayuu, NPUOIUNCEHHbLE K PealbHOU 0eliCM8UMenlbHOCU.

Cmamucmuka u meopus 6epoamHocmell

Buvinycknuk noayuum 603M0MCHOCHb HAYUUMbCA:
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- C60000HO Onepuposamsv NOHAMUAMU: CMOJOUamble U Kpy208ble OUAspamMmvl, mabauybl OAHHBIX, CpeoHee apughmemuyeckoe,
Meouana, Haubonvulee U HAUMEHbUUee 3HAYEHUS 8blOOPKU, pPASMAX B6blOOPKU, OUCHEPCUsi U CMAHOAPMHOe OMKIOHeHUe, CAYYauHas
UBMEHYUBOCIL,

- gblOUpamsv Hauboee YOOOHbIU cCnocob npedcmasienus uHGopmayuu, A0eK8amHublil e€ coUCMEAM U YelsAM AHAIU3A,

- BBIYUCTIAMDb YUCTOBbLE XAPAKMEPUCTNIUKY 8bLOOPKU,

- C60O00HO ONePUPOBaAmMb NOHAMUAMU. PAKMOPUAT YUCA, NEPECNAHO8KU, COYeMAaHUs U pameweHus, mpeyeoavHuk Ilackans;

- C80DOOHO Onepuposamv NOHAMUAMU. CIYVUAUHBLIL ONbIM, CAYYAUHBIL 8bIOOP, UCHLIMAHUE, dNIeMEeHMAapHoe CIyYyalinoe codvimue
(ucxo0), Kuaccuueckoe onpeoeneHue BeposIMHOCMU CHYYAUH020 COObIMuUs, onepayuu HAo0 CAVYAUHBIMU COObIMUAMU, OCHOBHbLE
KOMOUHamopHvie Gopmyvl,

- C80D00HO onepuposamv NOHAMUAMU. CIVHAUHLIL ONbIM, CIYYAUHBIL 8bI00p, UCNLIMAHUE, dNIeMeHmapHoe Crydalnoe codvimue
(ucxo0), Kuaccuueckoe onpeoeneHue BeposSIMHOCMU CAYYAUH020 COObIMuUs, onepayuu Haod CAVYAUHLIMU COObLIMUAMU, OCHOBHbLE
KOMOUHamopHvie Gopmyvl,

- 3HAMb NPUMEPLI CIYYAUHBIX BEIUYUH, U BbIYUCTAMb UX CIMAMUCMUYECKUE XAPAKMEPUCMUKU,

- UCNONIL308AMb POPMYIbI KOMOUHAMOPUKYU NPU PeULeHUU KOMOUHAMOPHBIX 3A0a4;

- pewams 3a0ayu Ha 8bIYUCTEHUE BEPOSIMHOCMU 8 MOM YUCTE C UCNOIb30BAHUEM HOPMYIL.

B noscednesnou srcuznu u npu uzyueHuu Opyeux npeomemos:

- npedcmasnams UHGOPMAYUIO O PealbHbIX NPOYECCax U ANEeHUAX CNOCOOOM, A0eK8AMHbBIM €€ C8OUCMEAM U Yelu UCCIe008aHUsL,

- QHAIU3UPOBAMb U CPABHUBAMb CMAMUCMUYECKUE XAPAKMEPUCMUKU BblOOPOK, NOJYYEHHbIX 8 npoyecce peuleHusi NpUKiaoHol
3a0a4u, U3YYeHUsl PeanbH020 AGNeHUs, peuleHUs 3a0adu U3 Opyux y4eOHbix npeomemos;

- OYeHUBAMb BEPOSMHOCTb PEATIbHBIX COOLIMUL U AGNEHUL 8 PA3TUYHBIX CUNYAYUSX.

TI'eomempuueckue gpuzypuoi

Boinycknuk nonyuyum 603M0MCHOCHIb HAYUUMbCA:

- C60O00HO ONEPUPOBAMb 2eOMEMPUYECKUMU NOHAMUIMU NPU PeUeHUul 3a0ay U NPpo8edeHUuU MamemMamuieckux paccytrcoeHull,

- CaMOCMOAMeNbHO POPMYIUPOBAMb ONPeOeleHUs 2eOMemMPULecKUx Guayp, ebl08ueams 2UnOme3sbl 0 HOBbIX C8OUCMBAX U NPUSHAKAX
2eomempuieckux ueyp u 0O0CHO8bI8AMb ULU ONPOGEP2AmMb UX, 0000Wamsb UIU KOHKPEMU3Upo8ams pe3yivbmamvl HA HO8ble KIACChbl
@uyp, npo8oOUMb 8 HECLONCHBIX CAYUAAX KIACCUPDUKAYUIO Pucyp NO PA3TUYHBIM OCHOBAHUAM,

- uUccne0o8ams uepmedicu, BKIUAS KOMOUHAYUU Quayp, useiexamv, UHMeEpPnpemuposams u npeobpasosvléams UHGOpMayuro,
NpeoCmasieHHYI0 Ha YePmedHcax,

- peuwiams 3a0ayu 2eoMempuiecKko20 Co0epHCaHus, 6 MoM HUcie 8 CUMyayusx, Ko2od aicopumm peuleHuss He cledyem SIBHO U3
YCn08uUs, BbINOIHAMbL HeobXooumvle Ol peueHus 3a0adyu OONOJIHUMENbHble NOCMPOECHUS, UCCIe008aAMb BO3ZMONCHOCHb NPUMEH eHUs.
meopem u hopmy 05 peueruss 3a0a4;
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- hopmynuposams u 00KaA3bLIBAMb 2eOMEMPULECKUE YMBEPHCOCHUS.
B noeceomnesnou srcusnu u npu uzyuenuu opy2ux npeomemos:
- COCMAssims ¢ UCNONBb308AHUEM CEOUCME 2e0MeMPUYecKUx ueyp mamemamuyeckue mooenu 0l peulieHus 3a0ay npaKkmuiecKozo

xapakmepa u 3a0ay U3 CMeNHCHbIX OUCYUNTUH, UCCTIe008AMb NOJIYYEeHHbIe MOOeNU U UHMEPNpemuposams pe3yibman.
Omuowenus

BblnyC‘KHUK noJiydum 603MOMNCHOCH b HAYUUMDBCA?
- 81a0emb NOHAMUEM OMHOUEHUS KAK MemanpeOMemelM;

- C60O00HO ONepupos8ams NOHAMUAMU: PABEHCMBO huzyp, pasHvle uaypvl, paeHCmME0 Mpey2oIbHUKOS, NAPAIelbHOCHb NPAMBIX,

NepPReHOUKYIAPHOCMb NPSAMBIX, Ylibl MeNCOY NPAMbIMU, NEePHeHOUKYI[p, HAKIOHHAA, NpOoeKyus, nooobdbue gueyp, nodobHvle ghueypul,
NnO00OHbIe MPeY2OSIbHUKU,

- UCNONIL308AMb CEOUCMEA NOO0OUSL U PABEHCMEA PUSyP NPU peuieHul 3a0au.

B nosceonesnou srcusnu u npu uzyuenuu opyeux npeomemos:

UCNONIL306aAMb OMHOWLEHUSL OISl HOCMPOCHUSL U UCCIEO08AHUSL MAMEMAMUYECKUX Mooelell 00beKMmMo8 PeanbHOl HCUSHU

H3mepenus u evluucnenus

Boinycknuk noayuum 603M0MCHOCHIb HAYUUMBCA:

- C60O00HO ONnepuposamv NOHAMUAMU. OJIUHA, NIOWAO0b, 00BbEM, eIUUUHA Veld KAK SeUYUHAMU, UCNOIb3068AMb PAGHOGEIUKOCTb U
PABHOCOCMABNIEHHOCb NPU PeuleHuU 3a0a4 Ha 8bIYUCIEHUE, CAMOCIOSMENbHO NOLYYAMb U UCHOAb308AMb (POPMYIbL Ol BbIYUCIECHULL
niaowaoel u 06vEM08 puayp, c60600HO ONepuUPOBAMd WUPOKUM HADOPOM POPMYI HA BbIYUCTICHUE NPU PeUeHUU CIONCHbIX 3a0ay, 8 MOM

yucie u 3a0ay HA BbIYUCICHUE 8 KOM6uHal4u}1X OKpYJICHOCmMU U mpeycojlbHUKd, OKPYIICHOCMU U qel’l’Iblpéxyé’OfleuKa, a makoe ¢
NPUMEHEHUEM MPUCOHOMEMPUU,

- CaMOCMOsIMenbHO (hOPMYAUPOBANb 2UNOMESbL U NPOBEPSMb UX OOCHOBEPHOCHD.
B noecednesnou sxcusHu u npu uzyuenuu Opyeux npeomemos:

- C60O00HO onepuposamsv GopmyLamMu NpU peueHuu 3a0ay 8 Opyeux Y4eOHblX npeomemax u Npu NpoeeoeHuu HeoOXO0OUMbLX
BbIUUCTICHUU 8 PEalbHOU HCUSHU

I'eomempuueckue nocmpoenusn

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

- Onepuposamsv NOHAMUEM HAbOPa 21eMeHMO8, ONPeOenTIOUUX 2eOMEMPULECKYI0 Pueypy,
- gnademsb HAOOPOM MemMOO08 NOCMPOEHUL YUPKYIEeM U TUHEUKOU,

- IPOBOOUMb AHANU3 U PEAU308bl8AMb YMANbL PeUleHUs 3a0a4 HA NOCMPO eHue.

B nosceonesnoul sicusnu u npu uzyuenuu opy2ux npeomemos:

- BbINOJHAMb NOCMPOEHUS HA MECMHOCMU,
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- OYeHUBaAMb pasmepbvl PeailbHbIX 00bLEKMO8 OKPYIHCAIOULe20 MUPA

Ilpeoopa3zosanusn

Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMbCA:

- ONepupoB8amsb OBUNCEHUIMU U NPEeoOPA308AHUAMU KAK MEMANPeOMEeMHbIMU NOHAMUAMU,

- onepuposams NOHAMUEM O0BUIICEHUS. U NPeodpPa308anusi N000oOUs OJisi 000CHOBAHUU, CB0O00HO GllAdemb Npuemamu NOCMpOoOeHUs.
Queyp ¢ nomowbio 08UNCEHULl U NPeoOPA308aHUL NOOOOUS, A MAKHCE KOMOUHAYUAMU OBUNCEHUL, OBUNCEHUL U NPeoOPA308AHULL,

- UCNONB308AMb CEOUCMBA OBUNCCHUL U NPeobpazo8anuill 051 NposedeHus: 0O0CHOBAHUS U O00KA3AMENbCMBA YMBEPHCOCHUL 8

2eomempuu u Opy2ux y4eoHvlx npeomemax,

- NOIL308AMBCS CEOUCMBAMU OBUNCEHUL U NPeoOPA308aHULL NPU peuleHuy 3a0ad.

B noscednesnou srcuznu u npu uzyuyeHuu Opyeux npeomemos:

- NPUMEHAMb C8OUCMBA OBUNCEHUL U NPUMEHAMb NOO0OUE 0151 HOCMPOEHUL U BbIYUCTEHUL

Bexmopul u koopounamul na naiockocmu

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbCA:

- C60O00HO ONEpUPOBAMb NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb GEKMOpPOs, NPOU38e0eHUe BeKMOpd HA HUCIHO, CKAIAPHOe
npouseedeHue BeKmopos, KOOPOUHAMbL HA NIOCKOCHU, KOOPOUHAMbL BEKMOPA,

- 81A0€Mmb BEKMOPHBIM U KOOPOUHAMHBIM MEeMOOOM HA NAOCKOCMU OISl peueHUs 3a40a4 Ha 8bIYUCTEeHUE U OOKA3AMETbCEA,

- BLINOJHAMb C NOMOUWBIO 8EKMOPO8 U KOOPOUHAN OOKA3AMENbCMBO U3BECMHbBIX eMy 2e0Mempuieckux hakmos (ceolicmea cpeoHux
JIUHUT, TMeopeM 0 3aMeYameNbHblX MOYKAX U m.n.) U NOJyYamy HOBble C8OUCMBA U38ECMHbBIX Puyp;

- UCNONIL308AMb YPABHEHUS (hucyp OJisl peulenust 3a0ay U CAMOCMOAMENbHO COCMABNAMb YPAGHEHUsI OMOENbHbIX NIOCKUX Guayp.

B nosceonesnou srcuznu u npu uzyuyeHuu opyeux npeomemos:

- UCNOJIb3068AMb NOHAMUSL BEKIMOPO8 U KOOPOUHAM OJisl peuleHus 3a0ayd no gusuxe, 2eocpauu u Opyeum yueOHvim npeomenman.

Hcemopua mamemamuxu

Boinycknuk nonyuyum 603M0MCHOCHIb HAYUUMbCA:

- NOHUMAMb MAMEMAMUKY KAK CIMPO20 OP2AHU308AHHYIO CUCHEM) HAYYHBIX 3HAHUU, 8 YACMHOCIMU 8llademb NPeoCmagieHusmu 00
AKCUOMAMUYECKOM NOCMPOEHUU 2eOMEMPUU U NEPEBUYHBIMU NPEOCMABIEHUIMU O Hee8KIUOBbIX 2eOMeMPUsX,

- paccmampusams MamemMamuxy 8 KOHMeKCme UCMOPUU PA38Umus YUSUIUIAYUU U UCTOPUU PA38UMUSL HAYKU, NOHUMAMb POJlb

mamemaniuku 6 passumuu Poccuu.

Memoowvt mamemamuxu

BblnyCKHllK noiyium 603MOICHOCM b HAYUUMBCA:
- 81a0emb 3HAHUSIMU O pa3iudHblx Memooax 0O60CHOBAHUSL U onpoeepotcerHus mamemamudecKkux ymeepofcdeﬂud u camocmosameslbHo

NPUMEHAMb UX,
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- 871a0emb HABLIKAMU AHAIU3A YCIOB8US 3A0a4U U ONpeoeseHUs NoOX00auux OJisl peuleHus: 3a0ay U3YYeHHbIX Memoo08 UIU UX
KoMOUHayutl,

- Xapaxkmepuzoeams Npou3ee0eHuss UCKYCCmed ¢ YYEmomM MamemMamudyeckux 3aKOHOMepHOCmell 6 Npupooe, UCNOb308ANb
mMamemamuyeckue 3aKOHOMEPHOCMU 8 CAMOCMOSIMENIbHOM MEopYecmee.

Pecyiamuenvie YY/I.

5-6 Knaccel

— CaMOCTOSITEIIBHO 0OHapycusams U GOPMYIUPOBATh YUCOHYIO MpoOJIeMy, ONpenesaTh Ieb YI4eOHOU NesATeIbHOCTH, BHIOUpPATh TEMY
MIPOEKTA;

— 8bl08U2aAMb BEPCUU PEIICHUS MPOOJIEMbI, 0CO3HABATH (MU MHTEPIPETUPOBATH B CIIy4ae HEOOXOJUMOCTH) KOHEUHBIN pe3yJIbTaT, BHIOUPAThH
CPEACTBA JOCTUKEHUS LIEJIA U3 TIPEAJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSITEIBHO;

— cocmaenams (MHIMBUIYATbHO UK B TPYIIIE) IJIaH PEIICHUS] POOIeMbI (BBIMOIHEHUS IPOEKTA);

— paboTas 1o IJIaHy, céepsimb CBOU JIEUCTBUS C LIEJIbIO M, IPU HEOOXOAUMOCTH, UCTIPABIATH OIIUOKH CAMOCTOSITENILHO (B TOM YHUCIE U
KOPPEKTUPOBATh IJIaH);

— B JIUAJIOTE C YUUTEIIEM COBEPULEHCIBOB8ANb CAMOCTOSITEILHO BEIPAOOTAHHBIE KPUTEPUU OLICHKH.

7-9 knaccot

— CaMOCTOSITEIILHO 0OHAPYHCUsams N Gopmyauposams IpodeMy B KIIACCHOW U MHAWBHUIYaIbHON YUeOHOM e TSIBHOCTH,

— 8bl0B8U2AMb BEPCUH PEIICHUS MPOOJIEMBbI, 0CO3HABaTh KOHECYHBIN Pe3yJbTaT, BHIOUPATh CPEICTBA JOCTHIKCHUS ICNIHA U3 MPEITOKCHHBIX
WJIM UX UCKaTh CAMOCTOSTEILHO;

— cocmaensms (AHIUBUAYATbHO WK B TPYIIIIC) IUIaH PEIICHUS MPOOJIEeMBI (BBIITOIHEHHS IPOSKTA);

— nodbupams X K01 nmpoodieme (3agaue) ageKBaTHYIO e TEOPETUUSCKYIO MOJICITb;

— pabotas 1Mo MpeIOKCHHOMY WJIM CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY, UCHOb306aMb HAPSAY C OCHOBHBIMH U JIOTIOJHUTCIIHHBIC
CpencTBa (CrpaBOYHAs JIUTEPATypa, CI0XKHBIC TPHOOPHI, KOMITBIOTED);

— NIAHUPOBaMsb CBOIO WHAWBUIYAIbHYIO 00pa30BaTEIIEHYIO TPACKTOPHIO;

— pabomamw 10 CaMOCTOSATEIIBHO COCTABJICHHOMY IUIaHY, CBEPSSCh C HUM M C IEJIbI0 JEATCIbHOCTH, UCHPABISAA OIIMOKH, HCIIOJIB3Ys
CaMOCTOSITENILHO MOA00paHHbIe cpeicTBa (B TOM dKciie U IHTepHeT);

— CBOOOTHO 10/16306aMbCsl BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH M CAMOOILICHKH, UCXOMS U3 IIeJd U MMEIOIIUXCS KPUTCPUEB, pasindas
pe3yabTaT U CrocoObl ICUCTBUI;

— B XOJI€ MPEICTaBICHUS MPOCKTA 0d8aNb OYEHK)Y €ro Pe3ylibTaTaM;
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— CaMOCTOATCIIbHO ocozHaeamy IMPUINHBI CBOCTO YCIICXa UJIM HCYCIICXa U HAXOJAUTb CITOCOOBI BbIXOJd U3 CUTYyallUH HCYCIICXA,

— ymenib oyeHums CTCIICHb YCIICITHOCTHU CBOCH I/IH,Z[I/IBI/I,ZIyaJIBHOﬁ O6paBOBaT€JIBHOﬁ ACATCIIBHOCTH,

— oasamb OY€eHKy CBOUM JIMYHOCTHBIM Ka4CCTBAM H YCPTAM XapaKTCpa («KaKOB 51))), OIIPCACIIATEL HAIIPABJICHUA CBOCTO PA3BUTHUSA («KaKI/IM A
X041y CTaTb», «4TO MHC OJIA 3TOIrO HAA0 CI[GJ'I&TB»)

Cpeocmeom ¢hopmupoganus perynaTuBHbIX Y Y] ciykaT TeXHOJIOTHUS MPOOJIEMHOTO IUaiora Ha 3Tane U3ydeHus HOBOTO Marepuaia H
TEXHOJIOTHSI OLEHUBAHUSI 00Pa30BaTENbHBIX JOCTHKEHUHN (Y4€OHBIX yCIIEXOB).

Ilo3naeamenvnuvie YYJI:

5-9 knaccwt

— AQHATU3UPOBAMb, CPABHUBAMD, KlAccUuGuyuposams u 0006wams HaKTHl U SIBICHUS;

— ocyujecmenamos CpaBHEHHE, CEpPHAIMI0 M KIACCH(PHUKAIIUIO, CAMOCTOSTEIBHO BHIOMpass OCHOBAaHUS W KPUTEPUU IS YKa3aHHBIX
JIOTUYECKUX OTIePAIliii; CTPOUTH KIACCH(PUKAIMIO yTEM TUXOTOMUYECKOTO JCICHHS (Ha OCHOBE OTPHUIIAHUA);

— cmpoumsb TOTUIECKH 0O00CHOBAHHOE PACCYKIEHUE, BKIIOYAIOIIEe YCTAHOBICHUE TPUUNHHO-CIICICTBEHHBIX CBA3EH;

— co30asamp MaTeMaTHYECKHUe MOJICIIH;

— COCTaBJISITh T€3UCHI, PA3JIMYHbIC BUJbI IJIAHOB (IIPOCTHIX, CIOXKHBIX U T.1.). [IpeoOpa3oBbiBaTh MHGOPMAIIMIO U3 OJHOTO BUJA B JAPYTOM
(TabnuIy B TEKCT, IUarpamMmy H Ip.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOM MH(OpMALIUY;

— yMemb onpedensamb BO3MOXKHBIE UCTOUHUKN HEOOXOJMMBIX CBEICHHM, MPOU3BOAUTH MOUCK WH(OPMAINH, aHAIU3UPOBATh U OIEHUBATH
€€ I0CTOBEPHOCTb;

— MIOHUMAs TIO3UIIMIO IPYTOTO YeNI0OBEKA, pa3iuyams B €ro peur: MHEHUE (TOUYKY 3pEHUS), I0KAa3aTEIbCTBO (APTYMEHTHI), (DAKTHI; TUTIOTE3HI,
aKCHOMBI, TEOpUH. {11 ITOTO caMOCTOSATENHHO UCIOIb30BaTh PA3IMYHBIC BUBI YTCHHS (M3ydarolee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE,
MTOMCKOBOE), MPUEMBI CITYIIaHUS;

— caMoMYy €030a8ams UCTOYHUKA WH(POPMAIMKM PA3HOTO THUIA W IS Pa3HBIX ayIUTOPUN, COONIOAaTh WH()OPMAIMOHHYIO THUTHCHY W
npaBuiia UHGOPMAITMOHHON O€30MaCHOCTH;

— yMemb UCNOIb306amMb KOMIIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUM KaK WHCTPYMEHT IJIsl JOCTIDKEHHUS CBOHMX IleNiel. YMeTb
BBIOMPATH aJICKBATHBIC 3a/1a4¢ HHCTPYMEHTAJIbHBIE IIPOrPaMMHO-aIIapaTHBIC CPEACTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposarus Mo3HABATENbHBIX Y Y /[ ciyxkaT y4eOHBIH MaTepual U TPEXKIE BCEro MPOIYyKTHUBHBIC 3aJaHUs ydeOHUKa,
MO3BOJISIIOLIKE TPOJABUTATHCS 110 BCEM IIECTH JIUHUSAM PAa3BUTHSL.
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1-a JIP — Mcnionp30BaHuE MaTeMaTHYECKUX 3HAHUU VISl PEIICHUST Pa3IMYHbIX MATEMAaTUUECKUX 3aJ1ay U OIIEHKH MOJYYEHHBIX Pe3yJIbTaTOB.
2-51 JIP — CoBOKYMHOCTb YMEHUH O MCTOIB30BAHUIO 10KA3aTEILHON MaTeMaTUYECKON pedH.

3-s1 JIP — CoBOKYITHOCTh YMEHHMM 10 paboTe ¢ mHGOpMaIIKEH, B TOM YHUCIIC U ¢ PA3IMYHBIMA MaTEMaTHUYECKUMU TEKCTaMH.

4-5 JIP — YMeHus UCToJIb30BaTh MaTeMaTHUECKUE CPEACTBA JUIsl M3YUEHHUS U ONKMCAHUs PeabHbIX MPOILIECCOB U SBJICHUM.

5-s1 JIP — He3aBUCUMOCTD U KPUTHYHOCTH MBIIICHHS.

6-s1 JIP — Boysg 1 HaCTOMYUBOCTH B JOCTHIKEHUH LEJIH.

Kommynuxamuenvie YY/I:

5-9 knaccwt

— CaMOCTOSITENILHO Op2anu306616ams y4eOHOE B3aMMOJEUCTBUE B TpyIne (ONpenessaTh o0Iue LeNd, TOrOBApUBATHCS IPYr C APYIOM H
T.J.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMenmbl, TOATBEPKIas X (PaKTaMu;

— B IUCKYCCUU YMemb 6bl08UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, ¢ JOCTOMHCTBOM NPU3HAGAMb OIIMOOYHOCTh CBOEr0 MHEHMS (€CIIM OHO TAKOBO) U
KOPPEKTUPOBATh €r0;

— TIOHMMas TO3UIMI0 APYTOro, pasiuyams B €ro peyd: MHEHUE (TOYKY 3pEHHMs), JOKAa3aTelbCTBO (ApryMEHTHl), (PaKThl; THUIIOTE3HI,
aKCHOMBI, TEOPHH;

— YyMemb B3TJISIHYTh Ha CUTYALMIO C MHOM MO3UIIMKU U 00208apu8amuvcsi C TOJIbMHU UHBIX MTO3UIUH.

Cpeocmeom ¢hopmuposarusi KOMMYHUKATUBHBIX Y Y[ cly)KaT TEXHOJOTHS MPOOJIEeMHOro auaiora (moOy XAk M ITOABOSIINI
JIMAJIOT) U OpraHu3aliys padoThl B MaJIbIX I'PYIIIaX, TAKKE UCIIOIH30BAaHUE HA yPOKaX JIEMEHTOB TEXHOJIOTHH MPOTYKTHBHOTO YTECHUS
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OCHOBHOE COIEPKXAHHUE

CopnepxaHue KypcoB MaTEMaTUKHU 5—6 KJIaccoB, anreOpbl U reoMeTpuu 7—9 Ki1accoB 00bEIUHEHO KaK B UICTOPUUYECKU CIIOKUBIINECS
JUHUH (YUCIIOBas, anreOpanyeckas, reoMeTpruueckas, (yHKIIMOHAIbHAS U JIP.), TaK U B OTHOCUTEIHHO HOBBIE (CTOXAaCTUUECKAs JTHMHMUS,
«peanpHas MaTeMatrka»). OTAeIbHO IPEICTaBIICHbI JIMHUS CEOKETHBIX 3a1a4, UCTOpHYECKAas! JIMHHUSL.
DJIeMeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOM JIOTUKH
CornacHo ®I'OC ocHoBHOro oO0mIeEr0o 00pa3oBaHUS B KypCc MaTeMaTHKH BBeleH pasfen «Jlormka», KOTOpBIM HE MpenrnoJiaraet
JOTOJTHUTENBHBIX YAaCOB HAa M3YYEHHHM W BCTPAMBAETCS B PA3JMYHbIE TEMbl KypCOB MAaTEMaTHUKU M WH(OPMATHUKUA U IpeaBapseTcs
03HAKOMJIEHUEM C DJIIEMEHTAMH TEOPUH MHOKECTB.
MHo:KkecTBa M OTHOLICHUS] MKy HUMHU
MHOXeCTBO, Xapaxkmepucmuieckoe C80UCMB0 MHOMCECmEd, SJIEMEHT MHOXECTBA, Hycmoe, KoHeuHoe, OeCcKOHeuYHOe MHOMCECHEBO.
[TonmHOXecTBO. OTHOILIEHUE MPHUHAJIEKHOCTH, BKJIIOYEHMS, PAaBEHCTBA. ODJIEMEHThl MHOXKECTBA, CHOCOOBI 3a/laHHs MHOXECTB,
pacnosnasanue NOOMHONCECME U INEMEHMO8 NOOMHONCECNE C UCNONb308AHUEM KPY208 Jiinepa.
Onepanyu HaX MHOKECTBAMH
[lepeceuenne M OOBENMHEHUE MHOXECTB. PasHocmb MHOdMCecme, OononneHue MHodcecmsea. Humepnpemayus onepayui Hao
MHOJICECBAMU C NOMOWbIO KPY208 Juepa.
DJIeMEHTbI JIOTUKH
Onpenenenue. YTBepxkaeHus. AKCUOMBI U TeopeMbl. JlokazaTenbcTBo. [JokazaTenbcTBO OT MPOTUBHOIO. Teopema, oOpaTHasl JaHHOM.
[Ipumep 1 KOHTpHIpUMED.
Bricka3biBaHus
VICTUHHOCTB UM JIOKHOCTB BbICKa3bIBaHUs. CrodicHble u npocmuie svickazvieanus. Onepayuu HAO 8bICKA3bIBAHUAMU C UCNOIb30BAHUEM
JI02UYECKUX CEA30K: U, UNU, He. YCl06Hble 8bICKA3bIBANHUS (UMNAUKAYUL).

Cooepotcanue Kypca mamemamuxu 6 5—6 knaccax
HarypaJjibHble YncIa ¥ HYJIb
HartypasibHblil psil YuceJ U ero CBOMCTBA
HartypanbHoe 4muCI0, MHOXXECTBO HATypaJbHBIX YHCENI M €r0 CBOMCTBA, M300paKEHUE HATYPAIbHBIX YUCET TOYKAMH Ha YHCIIOBOU
npsamoit. Micnosib30BaHre CBOMCTB HATYPAJIbHBIX YMCEII [IPU PELICHUU 3a1a4.
3annch ¥ YTeHNEe HATYPAJIbLHBIX YHCeJ

36



Pazmmune mexny mudpoit u unciaom. [lo3urmonHas 3anmuch HATypaJbHOTO YMCIIA, TTOMECTHOE 3HaueHUEe MUQPHI, pa3psabl U KIACCHI,
COOTHOILIEHHE MEXKIY JBYMSI COCETHUMU Pa3psAIHBIMUA €IUHUIIAMU, YTEHUE U 3aIIUCh HAaTypalbHbIX YHCEIL.

OxpyrieHue HATYPaJIbHBIX YHCeJT

Heobxoaumocts okpyrienus. [IpaBuno okpyrieHus HaTypadbHbIX YUCEN.

CpaBHeHHe HATYPAJIbHBIX YHCeJI, CPaBHEeHHE ¢ Yucaom (

[ToHsiTHE O CpaBHEHHUH YMCETl, CPABHEHHE HATYPAIBbHBIX YUCEI APYT C IPYTOM U C HyJIeM, MaTeMaTH4eCKas 3aliCh CPaBHEHUH, CIIOCOOBI
CpPaBHEHUS YUCET.

JlelicTBUSA C HATYPAJIbHBIMH YHCJIAMHA

Ciio)xeHuEe ¥ BBIUUTAHWE, KOMIIOHEHTHI CIIOKCHUS U BBIUMTAHUS, CBSI3b MEXKIY HUMH, HAXOXKJICHUE CYMMBbl M PAa3HOCTH, NU3MEHEHHE
CYMMBI M pA3HOCTH IIPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOXEHHE U JIeJIeHWEe, KOMIIOHEHThl YMHOXEHUS W JCJICHUS, CBSI3b MEXIY HHMHU, YMHOXEHHUE U CJIOKEHHE B CTOJIOUK, JICJICHHE
YTOJIKOM, MIPOBEPKa pe3ysibTaTa C OMOIIbIO MPUKUAKA U 0OPaTHOTO ACHCTBHUS.

[lepeMecTUTENBHBIA W COYETATEIBHBIM 3aKOHBI CIOXEHHUSI U YMHOXCHHS, PACHPEIACIUTEIIbHBIN 3aKOH YMHOXEHHUS OTHOCHUTEIBHO
CJIOXKEHUS, 000CHOBAHUE ANCOPUMMOB BbINOJIHEHUS APUPDMEMUUeCcKUX OelcmaEull.

CreneHsb ¢ HATYpPaJbHBIM MOKa3aTeJeM

3anuch 4mWciaa B BUAE CYMMbl Pa3psIHBIX CIAraéMbIX, MOPSAOK BBIIOJHEHUS ACHCTBHM B BBIPAXKEHUSX, COACPIKAIIUX CTEIEHb,
BBIUKCJICHUE 3HAYCHUH BBIPAKEHUN, COJIEPIKALLINX CTEICHbD.

YucioBble BbIPAKEHUSA

HucmoBoe BBIpaXXEHUE U €TI0 3HAUYCHUE, ITOPSAI0K BBIITOJIHEHUS JECUCTBUN.

Jlesienue ¢ ocTaTKOM

JleneHue ¢ OCTaTKOM Ha MHOXKECTBE HATypalIbHBIX YHUCEN, cgolicmea oeleHus ¢ ocmamxom. [IpakTudeckue 3ajaud Ha JICJICHHE C
OCTaTKOM.

CaoiicTBa M IPU3HAKHU ACJIUMOCTH

CBOICTBO ACIUMOCTH CYMMBI (pazHocTH) Ha uucio. [IpusHaku aenumoctu Ha 2, 3, 5, 9, 10. Ilpusznaku oerumocmu na 4, 6, 8, 11.
Jloxazamenvcmeo npusnaxog oerumocmu. PelieHne npakTUUeCcKuX 3aj1a4 ¢ IPUMEHEHUEM MTPU3HAKOB JISTUMOCTH.

Pa3zjioxkeHne 4nciia Ha NPOCTbIE MHOKHUTEIN

[IpocThie u cocTaBHBIC YUCHTA, peutemo Ipamocena.

Pa3znoxxeHue HaTypajabHOIO YMCJIa Ha MHOXHUTEIH, PA3JIOKEHUE Ha MPOCThle MHOXKUTENU. Konuuecmeo oenumenei yucia, aieopumm
PA3NOHCEHUS YUCTA HA NPOCTble MHOMCUMENU, OCHOBHASL MeopeMa apughmemuru.

Anredpanyeckue BbIpaKeHUs
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Hcnonp3oBanue OykB Al 0003HAUEHUSI YMCEN, BBIYUCICHUE 3HAUCHUS aIreOpanveckoro BBIPAKEHMsS, TPUMEHEHHUE aare0panyecKux
BBIPKEHUM IS 3aMIMCH CBOMCTB apu(METUUYECKUX JCHCTBUM, MPeoOpa3oBaHuE alreOpandyecKuX BbIpaKCHH.
Jeaunresn 1 KpaTHbIE
Jlenutens ¥ ero CBOWCTBA, OOLIUN JETUTENb JOBYX W Oojee 4uces, HauOONbIIMKA OOUIMN JIeTUTENb, B3aMMHO MPOCTHIE YHUCIIA,
HaxoX7eHue HauOousblero odmero aenurtens. KpatHoe u ero cpoiicTBa, 00iiee KpaTHOE ABYX M Ooliee ducelsl, HAUMEHbIIee ollee
KpaTHOE, CIIOCOObI HAXOXACHUSI HAUMEHBIIETO 00IIEro KpaTHOTO.

Apoou
OO0ObIKHOBEHHBIE IPOOH
Hons, gacte, IpoOHOE YHuClo, Npo0b. J[poOHOE umCclio Kak pe3ynbTaT jaeneHus. [IpaBunbHble W HENMpaBWIBHBIE IPOOH, CMEIIaHHAs
JpoOb (CMEIIaHHOE YHCIIO).
3amuch HaTypaJbHOTO YKCIIA B BUAE IPOOH C 3aJaHHBIM 3HAMEHATEJIeM, MPeoOpa30BaHNe CMEIIAHHOW IpOOH B HEMPABWIBHYIO TPOOh U
Ha000POT.
[IpuBenenue apodeit k oOmemMy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
CrnokeHre 1 BhIYUTaHUE OOBIKHOBEHHBIX JIpoOeh. YMHOXKEHHE U JIETICHIE OOBIKHOBEHHBIX JPOOEH.
Apudmernueckue TEHCTBUSI CO CMEIIaHHBIMU IPOOSIMH.
Apudmernueckue 1eHCTBUS C TPOOHBIMHU YHUCIIAMHU.
Cnocobvbl payuonanruzayuu 8bIYUCIEHUL U UX NPUMEHEHUE NPU 8bINOIHEHUU OeUCMBUI.
JecaTu4HbIE IPOOH
Lenas u apobHas yactu gecatuyHou npodu. [IpeoOpazoBanue necATUYHBIX APOoOeit B 0ObIKHOBEHHbIE. CpaBHEHUE JECATUYHBIX APOOCH.
CnoxeHre W BBIUUTAHUE NIECATUYHBIX NpoOeil. OKpYIJIeHHE NECSITHYHBIX ApoOei. YMHOXKEHUE W JCJICHHE AECSITHYHBIX IPOOei.
lIpeobpaszosanue obvikHOBeHHBIX Opobeli 8 Decsimuutble Opobu. Koneunvie u beckoneunvle decsimuitvle Opoou.
OTHOlIEeHHE ABYX YHCeJ
Macmtab Ha nnane u kapte. [Iponopuuun. CoiicTBa nponopuuid, TpUMEHEHUE TPOMOPLIMI 1 OTHOIIECHUN MTPU PELLICHUH 3a]1ay.
Cpennee apupmeTnyeckoe qucel
Cpennee apudmernyeckoe aByXx umcen. M3o00pakeHue cpeaHero apu(pMETHUECKOTrO JABYX YHCEN Ha YUCIOBOM mpsmMoil. Permnenue
MPaKTUYECKUX 3aJ1a4 C MPUMEHEHHUEM cpefHero apudpmerndyeckoro. Cpednee apughmemuueckoe HeCKOAbKUX YUCEIL.
ITpoueHTHI
[Tonsitue mporieHTa. BhluucieHne mpoIEeHTOB OT YMCia M YKCia M0 M3BECTHOMY MPOIEHTY, BBIPAKEHUE OTHOIIEHUS B MPOICHTAX.
Pemenre HECIOKHBIX MMPAKTUYECKHUX 33]1a4 C MPOIICHTaAMHU.
JAunarpamMmmbl
Cronbuatbie 1 KpyroBele quarpammbl. M3pneuenne nndopmannu u3 quarpamm. M3obpasicenue ouazpamm no 4uciosbiM OaHHbIM.
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PanuonasbHbIe yuciia

IHonoxuTenbHbIE U OTPULATEIbHBIE YHCIA

N300pakeHre 4ucen Ha YUCIOBOW (KoopAuHATHOW) mpsmoil. CpaBHeHue uucen. Moaynb 4ucia, TeOMETpUYecKas WHTEpIpeTanus
MOAYJIsA yncia. JIeHCTBHS C MOJIOKUTEIbHBIMUA U OTPULATEIIbHBIMU YKCIIaMi. MHOKECTBO LIEJIBIX YHCEN.

IlonsiTue 0 pauMoOHAJIBLHOM 4mcie. [lepsuunoe npedcmasienue 0 MHOMCECMBE PAYUOHAIbHBIX Yucel. JICUCTBUS ¢ palliOHATBHBIMU
YU CIIAMU.

Penienue TeKCTOBBIX 33124

EnvHuubl n3MepeHuii: JIMHBI, TJI0MAIH, 00beMa, MacChl, BDEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXTY €IUHUIIAMH U3MEPCHUS KaKIOM
BEJINYUHBL. 3aBUCUMOCTH MEXY BEIUYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; MPOU3BOAUTEILHOCTD, BpeMsl, padoTa; 1ileHa, KOJIMYECTBO,
CTOMMOCTb.

3agaum Ha Bce apudmMeTHUecKHre AeiiCTBUS

Pemienne TekCTOBBIX 3a1ad apuMETHUECKUM criocoboM. Mcnonp3oBaHue TabJIMIl, CXEM, YEepPTEKEH, IPYTUX CPEACTB MPECTABICHUS
JAHHBIX MPU PEUICHUU 3aJa4U.

3amauun Ha ABMKEeHHE, pa00Ty M MOKYNKHU

Pemenne HecnoXHBIX 3a/1ad HA JBWIKEHUE B IPOTHUBOIIOJIOKHBIX HANPABJICHUSX, B OJHOM HAIPaBJICHUU, ABUIKEHHE II0 PEKE IO
TEUYEHUIO U MPOTUB TeueHus. Pelienre 3a1ay Ha COBMECTHYIO paboTy. [Ipumenenue apobeil npu pemennn 3aaay.

3amaum HA YACTH, 10JIU, MPOLEHTHI

Pemenne 3a1auy Ha HaxXOXKJI€HUE YACTHU YMCJIA U YKCIA MO €r0 YacTh. Pemenne 3a1ad Ha npoueHTsl U JouM. [IpuMenenne nponopuuia
[IpY PELICHUU 3a1a4.

Jlornyeckmue 3agauu

PelieHne HECI0KHBIX JJOTMYECKUX 3a7ad. Pewienue nocuyeckux 3a0a4 ¢ nomowwio epagos, mabauy.

OcHOBHBIE MeTO/IbI PellleHUs] TEKCTOBBIX 3aJa4: apudmeTuyeckuii, nepedop BapuaHToOB.

Harasinnas reomerpust

durypsl B OKpyxatoieM Mmupe. Harnmsygnele mpenctaBieHus o ¢urypax Ha IUIOCKOCTH: TIpsiMasi, OTPE30K, JIy4, yroj, JomaHas,
MHOT'OYTOJIbHUK, OKPY>KHOCTh, KpYyT. UeThIpeXyroibHUK, MPSIMOYTOJbHUK, KBaApaT. TPEyroiabHUK, 6udbl mpey2onrvHukos. llpasunvhblie
MHo20yeobHuKy. V300pakeHre OCHOBHBIX T'€OMETpUYEeCKUX (Gpuryp. Bsaumnoe pacnonodiceHue 08yX NpsMbiX, 08YX OKDYHICHOCHEL,
npamou u okpyschocmu. JlinHa oTpe3ka, JIoMaHou. Enunniel uamepenus JiuHbl. [locTpoenne oTpe3ka 3alaHHON 1JIMHBL. Buabl yrios.
I'pagycnas mepa yria. I3MepeHne 1 moCTPOEHUE YIJIOB € MMOMOILBIO TPAHCIIOPTUPA.

[Tepumerp mHoroyronpHuka. [loHsiTne twiomaau Gurypsl; enuHUIBI U3MepeHus Twiomanau. [lmomane mpsiMoyrojibHUKA, KBajpara.
[TpubnmxenHoe n3MepeHue wiomaan Guryp Ha Kietdaroit Oymare. Pasnogenukue gueypol.
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Harmsinaple mpeacTaBiaeHus 0 TPOCTPAaHCTBEHHBIX (UTypax: KyO, mapauiesienuIie1, mpu3Ma, mupaMuia, map, chepa, KOHyC, MIIAHIP.
N3obpakeHne mpocTpaHCTBEHHBIX GuUryp. [lpumepwvr ceuenuii. Muocoepannuxu. Ilpasunvhvie mHocoepannukuy. IIpuMepbl pa3BepTOK
MHOT'OTPaHHUKOB, IWIMHApPA U KOHYCAa.

[Tonsitue o0beMa; equHuUIbl 00beMa. OObEeM MPSMOYTOJIBHOTO MapajuieNienureia, Kyoa.

[Tonsitue o paBenctse guryp. LlenTpansHas, oceBasi u 3epkaibHas cuMMmeTpun. N300paxkeHre CMMMETPpUYHBIX (pUryp.

Pelienre mpakTUYECKUX 3a]1a4 ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB GuUryp.

HUcropust MaTeMaTUKH

llosenenue yugp, 6yks, uepoenugos 6 npoyecce cuema u pacnpedeinenusi npooykmos Ha Jpesnem bnuosicnem Bocmoxe. Césazb ¢
Heonumuueckou pesontoyuetl.

Poorcoenue wecmuoecamepuunou cucmemol cuucnenus. Ilossnenue decimuynol 3anucyu yucel.

Poowcoenue u pazsumue apupmemuxu namypanvroix yucen. HOK, HO/J, npocmuie wucna. Pewwemo Spamocghena.

llosenenue Hyna u ompuyamenbHvix yucen 8 mamemamuxe opegrnocmu. Ponw /Juogpanma. [louemy (—l)(—l) =+1?

Ilpobu 6 Basunoune, Ecunme, Pume. Omxpvimue oecsimuunuvlx opooet. Cmapunhsie cucmemvl mep. /lecamuynvie Opoou u MmempuiecKas
cucmema mep. JI. Macnuyxuu.

Cooeporcanue Kypca mamemamuxu 6 7-9 Knaccax
Auredpa
Yucaa
PanunonanbHbIe YyHucIa
MHOXeCTBO palmoHaIbHBIX uuced. CpaBHEHHE palMOHATIBHBIX uHceNl. J[eWcTBUS C palMoHANIbHBIMU YHUCIaMH. [IpedcmasieHue
PAYUOHATILHO20 HYUCTIA 0eCAMUYHOU OPOObIO.
HNppanuoHajabHbie YUCIa
[TonsiTue upparmoHanpHOTO uncia. Pacro3naBanue nppanroHaabHbIX uncen. [Ipumepsl noka3aTenbeTB B anredpe. MppanmoHaibHOCTh

qucia \/E . [Ipumenenue B reometpun. CpagHenue uppayuoHaibhsix yucen. Muoscecmeo oeticmeumenbHuLx Yucel.
ToknecTBeHHbIE IPeodpa3oBaHuUs
YucaoBbie 1 0yKBEHHbIE BbIPAKEHUS
Bripaxkenue ¢ nepemeHHON. 3HaueHue BbipaxkeHus. [loacTaHOBKa BhIpaKEHU BMECTO IEPEMEHHBIX.
[eable BbIpameHUst
Crenenp C HaTypaJdbHBIM TIOKa3zateleM u ee cBoicTBa. [IpeoOpazoBaHusi BBIpaKEHUM, COACP)KANIUX CTENEHH C HATypalbHBIM
II0KA3aTEeJIEM.
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OpHouneH, MHOrousieH. [[eficTBHs ¢ OTHOWIEHAMH U MHOTOWIEHAMH (CJIOKEHHE, BBIUMTAHKUE, YMHOKEHHE). DOPMYJIbI COKPALLIEHHOTO
YMHOKEHHUSI: PA3HOCTh KBAJIpaTOB, KBAJpaT CyMMbl M pa3HOCTU. PasnolkeHre MHOTOWIEHAa Ha MHOKUTEIU: BBIHECEHHE OOILEro
MHOXXHTEJS 3a CKOOKH, epynnuposKka, npumeHeHnue @opmyn COKPAWeHH020 YMHodceHus. Keadpamuwviti mpexunewn, paznoocenue
K8aOpamHo20 mpexuiena Ha MHOMICUMeIu.
JIpoOHO-paliuOHAIbHbIE BHIPAKEHUS
Crenenb ¢ 1enbiM nokazarenem. [IpeoOpazoBanue qpoOHO-TMHEWHBIX BBIPAKEHU: CIO0KEHUE, YMHOXKEHUE, JIeJIeHue. Areeopauieckast
O0podb.  Jlonycmumvle 3HAYEHUs NePEeMEHHbIX 6 OpPOOHO-payuUoHAIbHbIX ebipadicenusix. Cokpawenue aneeopaudeckux oOpooeli.
Ilpusedenue ancebpauveckux opobdeii k odbwemy 3namenamento. [eticmsus ¢ aneeopauyeckumu OpoOAMU. CLOJCEHUe, GblYUMAHUE,
YMHOJICeHUe, OelleHue, 8036e0eHUe 8 CIeneHb.
IIpeobpa3zosanue gvipasiceHuti, coo0epHcAuux 3HaK MOOYIA.
KBagpatnbie kopHu
Apudmernueckuii kBaapaTHbld KopeHb. [IpeoOpa3oBaHue BBIpaXEHUM, COAEP)KAIIMX KBaJIpaTHbIE KOPHHU: YMHOXEHHUE, JEJECHHE,
BBIHECEHNE MHOXKUTEIIS U3-TI0]1 3HaKa KOPHSI, 6HeCeHUe MHOMCUMESl NOO 3HAK KOPHSL.

YpaBHeHMs M HEPABEHCTBA
PaBencrBa
UucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.
YpaBHenust
[TonsiTve ypaBHeHUsI U KOpHS ypaBHEHUs. [Ipedcmasnenue o pasnocunvrocmu ypasnenui. Ooracms onpedeneHus ypasHenus (0o1acme
00Ny CMUMBIX 3HAYEHULL NEPEMEHHOLL).
JIuHellHOe ypaBHEHHE U er0 KOPHU
Pemenue nuHenHbIX ypaBHEHUM. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo kopueti nuneuno2o ypaguenus. Pewenue nunetinovix
VPAHeHUll ¢ Napamempom.
KBaapaTtHoe ypaBHeHHe U €r0 KOPHU
KBanpaTtubie ypaBHeHus. HemonHbie KBajpaTHbie ypaBHEHUS. JJUCKPUMHUHAHT KBaJApaTHOTO ypaBHEeHUs. DopMysia KOpHEH KBaApaTHOTO
ypaBHeHUs. Teopema Buema. Teopema, oopamnas meopeme Buema. PellieHre KBaJIpaTHBIX YpaBHEHUHN:UCIIOIb30BaHUE (HOPMYIIBI JJIs
HaXOXJEHUSI KOPHEW, epaguueckuti memoo peuieHus, pasiodiceHue HA MHOMICUmenu, noobop KOpHel C UCHONb308AHUEM Meopembl
Buema. Konuuecmeo kopueul K8aOpamuo2o YpasHeHUs 6 3asUcUMocmu om e20 Ouckpumuumauma. buxeadpammuvie ypasHenus.
Ypasnenus, ceooumvle x nunetinvim u kéaopamuvim. Keaopammuovie ypasnenus c napamempom.
/Ipo0HO-paniuoHAILHBbIE YPABHEHUS
Pemenue npocredmmx ApoOHO-TMHENHBIX YpaBHEHUN. Peuierue OpoOHO-payuoOHAIbHbIX YPAGHEHU.

41



Memoobl pewenus ypagHeHull: Memoobl PABHOCUTILHBIX HPeoOpa308aHuUl, Memoo 3aMeHbl NePeMEeHHOU, 2paguuecKkuil Memoo.
Hcnonvzosanue ceoticme @yHKyuil npu peuienuu ypagHeHuli.

IIpocmeriwue uppayuonanvusie ypaenenus éuoa |/ f (x) =a, \/ f(x)= \/ g(x) .

Vpasnenus suda X" =a.YpasHenus 6 yeivix Yuciax.
CucremMbl ypaBHeHUH
VYpaBHeHHe ¢ ABYMs IEepeMeHHbIMHU. JIMHEHiHOe ypaBHEHHE C JIBYMS NMEPEMEHHBIMH. [Ipamasa Kkaxk epaghuueckas unmepnpemayus
JIUHELHO20 YPABHEHUS C 08Y Ml NePEMEHHbIMU.
IlonATHE cucTEeMBI ypaBHEHNN. Pelienue cucteMsl ypaBHEHHM.
Metoabl pelieHHs] CHCTEM JIMHEWHBIX YPAaBHEHHMA C JIByMs IEPEMEHHBIMU: 2paguuecKkuti Memoo, MemooO CAOHCEeHUsl, METOJ
MO/ICTAHOBKH.
Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.
HepaBencTBa
UucnoBeie HepaBeHCTBA. (CBOICTBA YMCIOBBIX HEpaBEeHCTB. l[IpoBepka chpaBeIIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.
HepaBenctBo ¢ mepemenHoil. CTporue U HecTporue HepaBeHCTBA. Obnacmv onpedenieHusi HepageHcmea (0oaacms O0ONYCMUMBIX
3Ha4eHull nepemeHHol).
Pemienne TMHENHBIX HEPABEHCTB.
Ksaopamnoe nepasencmeo u ezo pewienus. Pewienue xkeadpammuvix HepageHCcme: UCHOIb308AHUE CEOUCME U 2papuKa KeaopamuuHo
@yHKYUU, MemoO UHMEPBAI08. 3aNUch peuleHusi KBAOPamHo20 HePABeHCmEdA.
Pewienue yenvix u 0pooHoO-payuoHanbHuIX HEPABEHCNE MEMOOOM UHMEPBANO8.
CucremMbl HEPABEHCTB
CucteMbl HEPABEHCTB C OJHON MepeMeHHOW. PeleHrne cHUCTEeM HEPaBEHCTB C OJHOW TMEPEMEHHOMN: JHUHEHHBIX, K8AOPAMHUIX.
N300pakeHne penieHusi CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSAMOM. 3aKiCh pEUIEHUSI CUCTEMbI HEPABEHCTB.

DyHKUNHA
IHonsiTHe PyHKUIUM
JlekapToBBl KOOpPAWHATHI Ha IIOCKOCTH. DOpMUpOBaHHE MPEACTABICHUN O METANpPEIMETHOM MOHSATHU «KOOpAUHATHDY. CrmocoObl
3amanus (QYHKIWM: aHaTUTUYeCKui, rpaduyeckuii, Tabmuuabii. ['paduk dyukmun. [Ipumepsl GyHKIUNA, MONIy4aeMbIX B IMPOIECCE
MCCJICIOBAHMS PA3JIMYHBIX PEAbHBIX TMPOIECCOB W pElIeHHs 3agad. 3HaueHue (GyHkmuu B Touke. CBoiicTBa (yHKIMIL: 00JaCTh
OTIpe/IeNICHUsI, MHOXKECTBO 3HAYEHUH, HYJIH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, YeMmMHOCHb/HeuemHoCmyb, TPOMEKYTKH BO3paCTaHUS U
yObIBaHMS, HAOOJIbIIIEE U HAUMEHbIIIee 3HaueHus. MccnenoBanue GyHKIUHU 0 ee rpadukKy.
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Ilpeocmasnenue 06 acumnmomax.

Henpepuvienocms gpynxyuu. Kycouno saoannvle gyHxkyuu.

JIuneiHas pyHKUUA

CgoiictBa u rpaduk JTUHEHHOW QyHKIHMH. YTIOBOM Kod(duiueHT mnpsMmor. Pacmonoxenue rpaduka nuHeHHOH (QyHKIMU B
3aBHCHUMOCTH OT €€ YIJIOBOro kosdduiinenra u cBo0oIHOTO uieHa. Haxoowcoenue ko puyuenmos unetiHot GyHKYyuu no 3a0aHHbIM
VCI0BUAM. NPOXOAHCOEHUE NPAMOU depe3 068e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXONHCOEHUe NPIAMOU 4epe3 OaHHYI0 MOUKY U
napannienvbHol OaHHOU NPIMOU.

KBaaparuynas pyHkuus

CgoiicTBa u rpaduk kBaapatuuHo ¢yHkuuu (napadoina). [locmpoenue epaghuka keaopamuunou gyHkyuu no mouxkam. HaxoxaeHue
HyJIeH KBaapaTUYHOU DYHKIIUHU, MHONCECMBA 3HAYEHUL, NPOMEICYMKO8 3HAKONOCOSHCINEA, NPOMENCYMKOE8 MOHOMOHHOCHU.
Oo0paTHasi IPONOPUMOHATIBLHOCTH

CaoiicTBa QyHKIMH y :E y = j—j ['unepOoua.
I'pagpuxu pynxuuii. Ilipeobpasosarnue epapuxa pynkyuu y = f (x) 018 NOCMPOCHUS. 2PAYUKOE PYHKYUL 6UOA y = af (kx +b)+c -
Tpagpurcu pymcyuii y=a+—¥= y — 5y 3.yl
IlocenoBaTeIbHOCTH U MPOTPECCHH
YucnoBas mocienoBaTeabHOCTh. [IpuMepsl 4uCIOBBIX MOCHIEN0BaTENbHOCTENH. beckoHeuHble mocienoBaTeabHOCTH. ApudMeTnueckas
nporpeccusi U ee cBoicTBa. ['eomeTpuueckas nporpeccus. Popmyna obuje2o yieHa u cymmuvl N Nepevix 41eHo8 apugmemuyeckou u
eeomempuyeckotl npozpeccuti. Cxo0auasncsa 2eomempuieckas npocpeccus.

Pemienne TekcTOBBIX 33124
3anaumn Ha Bce apudMeTHIecKue AeHCTBUS
Pemenne TekcTOBBIX 3a7ad apupMETHIECKUM criocoboM. Mcmonb30Banne Ta0muil, CXeM, YepTeKen, IPYTUX CPEICTB MPEACTaBICHUS
JTAHHBIX TIPH PEIICHUH 3aa9H.
3agaum HA IBHKeHHeE, PA00TY U MOKYIKH
AHau3 BO3MOXHBIX CUTYaIllMi B3aUMHOTO PACITONIOKEHUS O0BEKTOB IIPH WX JIBH)KCHUH, COOTHOIIECHUS 00BEMOB BBHIIMOJIHAEMBIX PabOT
IIPU COBMECTHOM pabdore.
3axavu HA YaCTH, 101U, IPOLEHTHI
Pemenue 3amay Ha HaXOX/IEHNWE YaCTH YUCJIA U YHCIIA TI0 €T0 4acTu. PerieHue 3a1ad Ha NPOIEHTHI U Joiu. [IpuMmeHeHne nponopiuii
MIPH PEIIeHUH 3a]1a4.
Jlornueckue 3a1a4u
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Pemenne noruueckux 3anad. Peuierue 102uteckux 3a0ad ¢ NOMowbto epagos, mabauy.
OcHOBHBIE MeTOAbl PpelleHus] TEKCTOBBIX 3agad: apudMeThuyeckuil, anreOpanyeckuii, nepebop BapuaHTOB. [lepguunsble
npeocmasiieHus 0 Opy2ux mMemooax peulenus 3a0ay (ceomempudeckue u epagpuueckue memoovl).
CrarucTuka v Teopusi BepOATHOCTEH
Crarucruka
TabnuyHoe M rpaduueckoe NpeaCTaBICHUE TAHHBIX, CTOJOYAThIe M KPYroBbIE AUArpaMMbl, Ipaduky, MPUMEHEHUE TUarpamMm u
rpa@uKoB JUIsl ONUCAaHUS 3aBUCUMOCTEH pEalbHBIX BEJIWMYMH, W3BJICUYCHHE HHPOpMaUMUM M3 TaOIUL, AUarpaMM U TpauKOB.
OmnucarenpHbIE CTATUCTUYECKUE TTOKA3aTeNIM YUCIIOBBIX HAOOpPOB: cpeaHee apuMeTHuecKoe, mMeouana, HauOoJbIliee U HaMEHBIIICe
3HauYeHUs. Mephl pacCeuBaHUS: pa3Max, OUCHEPCUs U CIAHOAPMHOe OMKIOHEHUe.
CrnyuaiiHasi ”3MEHYMBOCTh. MI3MEHUMBOCTh IPU U3MEPEHUSIX. Pewarowue npasuna. 3akonomepHocmu 8 UsMeH4UBbIX 8ETUUUHAX .
Ciayuaiinbie COObITHS
Ciy4aitHble ONIBITHI (SKCIIEPUMEHTBI), SJIEMEHTAPHBIE CITydailHble cCOOBITUSI (MCXO0/1bl). BeposTHOCTH 351eMeHTapHBIX COObITHI. COObITHS
B CJIyYalHBIX HKCIEPUMEHTaX M OJaronpusTCTBYIOIIHUE 3JIEMEHTAapHbIE COObITHA. BepodaTHocTH ciydalHbIX COOBITHH. ONBITHL C
PAaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITHSIMU. Kiaccmueckue BEPOATHOCTHBIE ONBITHI C HCIOJB30BAHUEM MOHET, KYOHKOB.
IIpedocmasnenue cobovimuii ¢ nomowwto ouazpamm Jinepa. Ilpomueononodcuvie cobvimus, 06veOUHeHue U nepecedenue cooObIMull.
IIpasuno cnoocenus eeposmuocmeti. Cnyyaiinsiii evloop. IIpedcmaenenue sxcnepumenma 6 euode oepesa. Hezasucumvie cobvimus.
Ymnoorcenue eepoamuocmeti nesagucumvix coovimuii. Ilocnedosamenvruvle nezagucumvle uchvimanus. IlpencraBieHre 0 HE3aBUCUMBIX
COOBITHSIX B JKU3HHU.
Inemenmopl KOMOUHAMOPUKU
IIpasuno ymHoowcenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanuu. Popmyna yucia covemanui. Tpey2onbHux
llackana. Onvimvl ¢ O0TLWUM YUCTIOM PABHOBO3MONCHBIX IIEMEHMAPHbIX coObImull. Bvluucienue eeposamuocmel 6 ONbIMAx ¢
npumeneHuem KomouHamopHuvlx ¢opmyn. Hcnvimanus bepuyanu. Ycnex u neyoaua. Bepoamuocmu coOvlmuu 8 cepuu UCHbLIMAHULL
bepuynnu.
Cnyuaiinole éenuuunsl
3Haxkomcmeo co CAyHatHbIMU GeUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CAyYatHblx eeauyul. Pacnpeodenenue eeposmuocmeii.
Mamemamuueckoe ooxcudanue. Ceolicmea mamemamuyeckoeo odcudanus. Illowamue o 3axone Oonvuiux uyucen. Hamepenue
gepossimuocmeu. lIpumenenue 3aKOHaA OONLUIUX YUCEN 8 COYUOTIO2UU, CIMPAXO8AHUU, 8 30PABOOXPAHEHUlU, obechedeHuu 6e30nacHoCmu
Hacenenusl 8 Ype38bluaAUHbIX CUMYAYUSIX.
I'eomerpusn

I'eomerpuueckue Gpurypsol
Durypsl B reoOMeTpPUH U B OKPYKAKOIIEM MUPe
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['eomerpuueckas ¢purypa. PopMupoBaHre IPEICTABICHUNA O METAIPEIMETHOM MOHITHH «DUTYPAY.
Touka, 1MHUA, OTPE30K, MpsMas, Jyd, JIoOMaHasi, INIOCKOCTb, YTOJ, OMCCEKTpHCa yIjla U €€ CBOMCTBA, BUABI yIJIOB, MHOTOYTOJIbHUKH,
KpYT.
OceBas cummeTpusi reoMeTpuueckux guryp. LlenTpanbHas cMMMETpHs T€OMETPUUECKUX DUTYP.
MHOroyroJbHuKH
MHOrOyroinpHUK, €ro JJIEMEHTBI M €ro CcBOWcCTBa. Pacrio3HaBaHME HEKOTOPBIX MHOIOYTOJIBHUKOB. Buinykivie u HeGbinyKivle
MHOo20y201bHUKY. [IpaBUIIBHBIE MHOTOYT'OJIBHUKHY.
Tpeyronbuuku. Bricota, menuana, OMCCeKTpHca, CpeIHsS JIMHUS TPEyrojibHUKA. PaBHOOEIPEHHBIN TPEYroJbHUK, €ro CBONCTBA U
IpU3HAKu. PaBHOCTOpOHHWI TpEyronbHUK. [IpAMOYroJIbHBIM, OCTPOYTOJIBHBIA, TYIOYTOJIBHBIA TPEYTrOJbHUKU. BHEmHue yrisl
TpeyrojapHUKa. HepaBeHCTBO TpeyronbHUKA.
YersipexyroapHuki. [lapannenorpamm, pom0, pssMOyTOIbHUK, KBAJPAT, Tpaneuus, paBHoOeipeHHas Tpanenus. CBoiicTBa U IPU3HAKH
napajieraorpamma, pomoa, npsMoyroiabHUKa, KBaJpara.
OKpy:XHOCTB, KPYT
OKpy>KHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIC U BIIMCAHHbIE yIibl. KacaTtenbHas u cexywas K OKpY>KHOCTH, UX CEOUCMEA.
BnucanHble 1 OIMCaHHBIE OKPYKHOCTHU JJI TPEYTOJIBHUKOB, Yemblpex)y201bHUKO8, NPAGUNbHBIX MHO20)20/IbHUKOS.
I'eomeTpuyeckue Gurypnl B NpOCTPAHCTBE (00bEMHbIE TeJIA)
MHnocoepannuk u ez2o snemenmvl. Hazeanus MHO202PAHHUKOG C PA3HLIM NOJNOJNdCEHUEM U Koauuecmeom c2pareu. llepBuuHbIe
IpeJICTaBICHUs O MUpaMujie, napajuiesnenunene, npusme, chepe, mape, MIMHAPE, KOHYCE, UX AJIEMEHTaX U MPOCTEHIINX CBOWCTBAX.
OTHomeHnunst
PaBencrBo uryp
CBoMCTBA paBHBIX TPEYTONBHUKOB. [ [pM3HAKK paBEHCTBA TPEYTOJIBHUKOB.
IMapajuiebHOCTH NPAMBIX
[Ipu3Haku U CBOMCTBA NapaJUIeNIbHBIX NPAMbBIX. Akcuoma napannenvhocmu Esxkauoa. Teopema Daneca.
IepnenaukyasipHbie NpsIMbIe
[Ipsamoii yron. [lepnenaukynsap k npsmoin. Haknonnas, npoekuusi. CepeauHHbIN NEPIEHANKYISAP K oTpe3Ky. Ceoticmea u npuzHaku
NepNeHOUKYIAPHOCMU.
Ilooooue
IIponopyuonanvusie ompesxu, nodobue gueyp. [looobnvie mpeyeonvruxu. Ilpuznaxu nooodus.
B3anMHoe pacnosio:keHue npsiMOi U OKPY>KHOCTH, 08X OKPYIHCHOCHELL.
N3mepenusi ¥ BbIYMCICHUSA
BeanunHbl
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[Tonsitue Bennuunsl. [{nuna. M3mepenne mimHbl. Enunuiel n3mMepenus 1ivHbl. Bennunna yrina. ['pagycHas mepa yria.
[TonsTHE O MIOIIAAM TIOCKOM (UTYPHI U ee cBoWcTBaX. M3aMmepenue miomaneid. EquHUIBI n3MepeHus IO IH.
[Ipeacrasnenue 06 oObeme U ero cBoiicTBax. Mzmepenue odobema. Ennnuiibl uamMepeHus 00beMoB.
N3mepenusi 1 BbIYMCICHUS
NHcTpyMeHTBI TSl U3MEPEHUN U TOCTPOEHUH; U3MEPEHNUE U BHIYUCIICHHUE YTIIOB, JUIMH (PACCTOSIHUM), Mitomaaei. Tpuronomerpudyeckue
(GYHKIHMH OCTPOTrO yriia B NPSIMOYTOJILHOM TPEYTroOJbHUKE 1puconomempuueckue yukyuu mynoeo yenda. BbluucieHune 371eMeHTOB
TPEYTOJIBHUKOB C HCHOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLIECHHUM. POpMYJIbI IIIOMAAU TPEYTOJIbHUKA, TapaIeIorpaMMa U €ro
YACTHBIX BHJIOB, (OPMYIbl AJIUHBI OKPYKHOCTH M Iomaau kpyra. CpaBHeHue u BbluucieHue miomazaeil. Teopema Iludaropa.
Teopema cunycos. Teopema Kocumnycos.
Paccrosinus
Paccrostnue Mexy Toukamu. PaccTostHue oT TOUKH 10 NIpsAMO. Paccmosinue mexrcoy guzypamu.
I'eomeTpuyeckne mMoCTpoOeHU
['eomeTpuyeckue NOCTPOEHUS JJIsi UIUTIOCTPALIMKM CBOMCTB Fr€OMETPUUYECKUX (PUTYP.
NHCTpyMEHTBI ISl MOCTPOEHUM: UUPKYJb, JIMHENKA, YrOJIbHUK. [Ipocmeuuwiue nocmpoenus: yupkyiem u JUHEUKOU:. NOCmpOoeHue
buccekmpucsl yena, nepneHOUKyIapa K npsamou, yeua, pagHo2o OaHHOMY,
Ilocmpoenue mpey2o1bHUKO8 NO Mpem CIMOPOHAM, 08YM CIMOPOHAM U VIl MeHCOY HUMU, COPOHE U 08YM NPULENCAUUM K Hell YelLaM.
enenue ompesxa 6 0aHHOM OMHOULEHUU.
I'eomeTpuueckue npeodpa3zoBaHus
IIpeoGpazoBanusi
[Tonsitue mpeobpazoBanus. [Ipencrapienne o MeTanpeIMETHOM MOHSTUU «1IpeodpazoBanue». [lodoobue.
JABuKeHust
OceBas 1 LIEHTpaIbHAsi CAMMETPHS, HOBOPOM U NAPAleNbHbll nepeHoc. Kombunayuu 0sudicenuti Ha nI0CKOCMU U UX C80UCMEd.
BekTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH
BekTopsl
[TonsaTtue BekTOpa, NEUCTBUS HaJ BEKTOpAMH, HCIIOJIb30BaHUE BEKTOPOB B (U3HUKE, pda3lodiceHue GeKmopa HA COCMAasisiouue,
CKAISIPHOE NPpou3eeoeHue.
Koopaunarsl
OCHOBHBIE MIOHATUS, KOOPOUHAMbBI BEKMOPA, PACCMOsIHUE MedxHcOy moukamu. Koopounamul cepedunsvt ompesxa. Ypasuenus gueyp.
Ilpumenenue 6exkmopog u KoopOuUHam 015 peueHus NPOCMeNUUx 2eoOMempUYecKux 3a0ady.
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HcTopusi MaTeMaTuKH

Bosnuxnosenue mamemamuku kax Hayku, smansl ee pazeumus. OcHogHblie pasdenvl Mmamemamukuy. Bvidaowuecs mamemamuru u ux
8KIAO 8 pazeumue HayKu.

beckoneunocmv muooicecmea npocmulx uucen. Hucna u onunvl ompesxos. Payuonanvuvie uucna. [lompebnocms 6 uppayuoHaibHuix
yucaax. Ilxona Iugacopa

3apooicoenue ancebpvl 6 nedpax apugmemuru. An-Xopesmu. Poowcoenue Oykeennoii cumeonuxu. Il. @epma, . Buem, P. /lexapm.
Hcmopus eonpoca o HaxodicOeHuu (opmyn KopHel ancebpauyeckux ypasHeHui cmenenet, oonvuiux wemvipex. H. Tapmanes, [orc.
Kapoano, HX. Abens, 3. I'anya.

llosenenue memooa Koopounam, nO360ANOULE20 NEPEBOOUNDb 2eoMempuyecKue 00vekmsl Ha A3bIK ancebpwl. lloaenenue epagukos
¢dyukyuil. P. [lexapm, I1. @epma. [pumepsl pazniuuHvlx cucmem KOOpOUHAMm.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o «kpoauxax, uucia Dubonauuu. 3adaua o waxmamuou Oocke. Cxooumocms
2eoMempuiecKol npozpeccuu.

Hcemoku meopuu eeposimuocmeti. cmpaxosoe oeino, azapmusie uepwl. I1. @epma, b.Ilackane, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus x eeomempuu. llughazop u e2o wwxona. @anec, Apxumeo. I[lhamon u Apucmomenv. [locmpoenue npasubHbIX
MHo2oyeobHuKo8. Tpuccexyus yena. Keaopamypa kpyea. Yosoenue kyoa. Ucmopus yucna . 3onomoe ceuenue. «Hauana» Eexnuoa. JI
Diinep, H - U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUIE20 MUPA.

Acmponomus u eceomempus. Ymo u kax ysnanu Anaxcazop, Spamocghen u Apucmapx o pasmepax Jlynei, 3emnu u Connya. Paccmosnus
om 3emnu 0o Jlynwt u Connya. Hzmepenue paccmosnus om 3emau 0o Mapca.

Ponb poccutickux yuenwix 6 pazeumuu mamemamuxu: JI. Juinep. H U. Jlobauesckuii, I1.J1. Yeovrues, C. Kosanesckas, A.H. Koamozopos.
Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux HAyK, pazeumue poccuiickozo ¢aoma, A.H.
Kpobinos. Kocmuueckas npoepamma u M.B. Kenoviuu.
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TemaTH4ueckoe INIAHUPOBAHUE

n/n

Ha3Banmue pa3zgeia
(0J10KQ)

KoJ1-Bo 4acoB Ha
H3yuyeHue pasziesia
(0J10KQ)

M3 HuX K0JI-BO 4aCOB,
OTBeJeHHbIX HA
NMPAKTHYECKYI0 YaCTh
U KOHTPOJIb
(KOHTPOJIBLHBIX PadoT)

BocnurarebHbIe 3agavn

MartemaTuka 5

[ToBTOpenue xypca 4
KJacca

5

BocnuTsiBath: -100pokenaTesibHbIE, B3aUMOIIOIEP/KHUBAIOILINE
OTHOILICHMUS,;

- IICHHOCTHO€ OTHOILIEHHE K 3HaHUSAM KaK MHTEJJIEKTYaJIbHOMY
pecypcy, odecrnieunBaromeMy Oyayliee 4ea0BeKa, Kak pe3ysbTaTy
KPOIIOTIIMBOIO, HO YBJIEKATEIbHOTO YUeOHOI 0 Tpy/1a;

- K 3JI0pOBbIO KaK 3aJI0Ty JIOJrOM U aKTUBHOM JKU3HU YeJIOBeKa,
€ro XOpOIIETr0 HACTPOEHUSI M ONTUMUCTUYHOTO B3IJIA1a HA MUP;

Harypanbnsle uncia

60

BocnuteiBath: -100pokenaTebHbIC, B3aUMOIIOIICPKHBAIOIINE
OTHOIIICHUS;

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSM KaK HHTEJUICKTYaIbHOMY
pecypcy, odecrnieurBaroiieMy Oyayliee 4enoBeKa, Kak pe3yabTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIBHOTO YUEOHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JIOJTOH U aKTHBHOM JKU3HU UEJIOBEKa,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIA1a HA MHUP,

ITmomanu 1 00BEEMBI

12

BocnuteiBath: -100pokenaTebHbIC, B3aUMOIIONICPKHBAIOIIINE
OTHOIIICHUS;

- OHCHHOCTHOC OTHOLICHUWEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcy, odecnieurBaroeMy Oyayliee 4eIoBeKa, Kak pe3yabTaTy
KPOIOTIIMBOI0, HO YBJICKATEIBHOTO YIEOHOTO TPY/Ia;

- K 3JI0POBbBIO KaK 3aJIOTy JIOJTOW U aKTHBHOM JKU3HU UEJIOBEKa,
€ro XOpOIIero HaCTPOSHUS U ONITUMUCTUYHOTO B3TJIs1a HA MUD;

Hpobu

62

BocnuteiBath: -m100poskenarenbHble, B3aUMOIOAICPKUBAIOIIINE
OTHOIIIEHUS;
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- HCHHOCTHOC OTHOHICHUC K 3HAHUAM KAaK MHTCIUICKTYaJIbHOMY
pecypcy, odecnieunBaomemMy Oyayliee 4eIoBeKa, Kak pe3ynbTaTy
KPOIOTJINBOTO, HO YBJIEKATEIBHOIO Y4€OHOr0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKU3HM YEJIOBEKA,
€ro XOpOILIEro HACTPOEHUS U ONTUMUCTUYHOTO B3IJIAa HA MUD;

5. HNucTpyMeHTBI Asist
BBIYMCIICHUN U U3MEPEHUM

17

BocnutsiBath: -100pokenaTelibHbIe, B3aUMOIIOIEPKHUBAOIIINE
OTHOUICHHS,;

- HCHHOCTHOC OTHOHICHUEC K 3HAHUAM KAaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaroeMy Oyayiiee 4eJoBeKa, Kak pe3ysibTary
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO YIEOHOTO TPY/Ia;

- K 3/I0POBBIO KaK 3aJI0Ty JOJTOM U aKTUBHOM KU3HU YEJIOBEKA,
€ro Xopouero HaCTpOCHUA U OIITUMUCTHUYHOI'O B3IJIdda HA MUD,

6. HToroBoe moBTOpEHUE.
HToroBasi KOHTpOJIbHAS
pabora

19

BocnutsiBath: -100pokenaTeNbHbIe, B3aUMOIIOIEP>KHUBAOIIINE
OTHOUICHHS,;

- LEHHOCTHOE OTHOIIEHHUE K 3HAHUSAM KaK HHTEIJIEKTYyalTbHOMY
pecypcey, obecreunBaroieMy Oyayiiee 4eJoBeKa, Kak pe3ysibTary
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO YI€OHOTO TPY/Ia;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIdAa HA MUDP,

UTOI'O

175

15

MaremaTtuka 6

1. IToBTOpEeHue kypca 5
KJjlacca

4

BocnuTeiBath: -100poKenaTeNIbHBIC, B3aUMOIIOIICPKABAOIINE
OTHOIIICHUS;

- OHCHHOCTHOC OTHOIICHUEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaroeMy Oyayiiee 4eoBeKa, Kak pe3ybTary
KpPOTOTJIMBOTO, HO YBJIEKATEILHOTO Y4€OHOTO TPYIa;

- K 3JI0POBBIO KaK 3aJIOTy JTOJITON U aKTUBHOM JKU3HU YETIOBEKa,
€ro XOPOIIETO HACTPOSHUSI M ONTUMHUCTHYHOTO B3TIIsA1a HA MUD;

2. JlenuMocTb HaTypalbHBIX
qrcen

18

BocnuteiBath: -100pokenaTeNbHbIe, B3aUMOIIOIEP>KUBAOIIINE
OTHOIIICHUS;
- IIEHHOCTHOE OTHOIIEHUE K 3HAHUSM KaK HHTEJUIEKTYaIbHOMY
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pecypcy, odecrieunBaomemMy Oyayliee 4eI0BeKa, Kak pe3ynbTaTy
KPOIOTJINBOTO, HO YBJIEKATEIBHOIO Y4€OHOr0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM U aKTUBHOMW YKU3HM YEJIOBEKA,
Cro Xopouero HaCTpOoCHUA U OIITUMUCTHYHOI'O B3IJIA[1a HA MHUP,

CrnoxeHre ¥ BBIYUTaHHE
Ipo0el ¢ pa3HbIMHU
3HaMEHATEIISIMU

22

BocnuteiBate: -100poxenaTeabHble, B3aUMOIOAIEPKUBAIOIINE
OTHOUICHMS,

- LEHHOCTHOE OTHOILIEHHUE K 3HAHUSAM KaK MHTEIICKTyaJIbHOMY
pecypcy, odecnieunBaromemMy Oyayliee 4eI0BeKa, Kak pe3ynbTaTy
KPOIOTIMBOIO, HO YBJIEKATEIbHOIO Y4€OHOI 0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW KU3HM YEJIOBEKA,
€ro Xopouero HaCTpOCHUA U OIITUMUCTHUYHOI'O B3IJIda HA MUD,

VYMHOXEHUE U AEIICHUE
OOBIKHOBEHHBIX JAPOOCH

30

BocnuteiBate: -100poxkenaTeabHble, B3aUMOIOAIEPKUBAIOILNE
OTHOLICHMS,

- LIEHHOCTHOE OTHOILIEHHUE K 3HAHUAM KaK UHTEIIEKTyaJIbHOMY
pecypcy, odecrnieunBaromeMy Oyayliee 4eaoBeKa, Kak pe3ysbTaTy
KPOIOTIMBOIO, HO YBJIEKATEIbHOIO Y4€OHOI 0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJId1da HA MUD,

OTHo1IeHUs U IPONOPLHHU

17

BocnuTthiBath: -100poxenaTebHbIe, B3aUMOIOICPKUBAIOIINE
OTHOUICHUS;

- IIEHHOCTHOE OTHOUICHHUE K 3HAHHSM KaK HHTEIUIEKTYaIbHOMY
pecypcy, odecrnieurBaroiieMy Oyayliee 4enoBeKa, Kak pe3yabTaTy
KPONOTJINBOTO, HO YBJIEKATEIEHOTO Y4eOHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTPpOCHUA U OIITUMUCTHYHOI'O B3TJId1a HA MUDP,

[Monoxurensupie 1
OTpHULIATEIbHBIE YHCIIa

13

BocnuteiBath: -100pokenaTeabHbIC, B3aUMOIIONICPKHBAIOIINE
OTHOIIICHHUS,

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSIM KaK HHTEIUICKTYaJIbHOMY
pecypcy, odecnieurBaroieMy Oyayliee 4eIoBeKa, Kak pe3yabTaTy
KPOIOTIIMBOIO, HO YBJIEKATEIBHOTO YUEOHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JIOJTOW U aKTHBHOM JKU3HU UYEJIOBEKa,
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Cro Xopourero HaCTpOCHUA U OIITUMUCTHUYHOI'O B3IJIAld HA MUD,

Clo)XeHUE U BEIYUTAHUE
[IOJIOKUTENBHBIX U
OTPHUIATEIIbHBIX YHCE

11

BocnuTeiBath: -100pokenaTelbHbIC, B3aUMOIIONICPKABAIOIINE
OTHOILICHUS,

- LEHHOCTHOE OTHOIIEHHE K 3HAHUSAM KaK MHTEIJIEKTYyaTbHOMY
pecypcy, odecnieurBaroiieMy Oyayliee YeloBeKa, KaK pe3ylnbTary
KpPOMOTJIMBOIO, HO YBJIEKATEILHOTO Y4eOHOTO TPY/Ia;

- K 3ZI0POBbIO KaK 3aJIOTy JTOJITOW U aKTUBHOM JKU3HU YENIOBEKa,
€ro XOpOIIIEeT0 HACTPOEHUSI U ONTUMUCTUYHOTO B3IJIsSI/Ia HA MUP;

VYMHOXKEHNE U JIEJIEHUE
HOJIOKUATEJIBLHBIX U
OTPULATEIBbHBIX YUCEN

12

BocnutsiBath: -100pokenaTesbHbIE, B3aUMOIIOIEP/KHUBAIOIINE
OTHOLIECHMS,;

- LIEHHOCTHOE OTHOILIEHHUE K 3HAHUSM KaK HHTEIJIEKTYaJIbHOMY
pecypcy, odecrnieunBaromeMy Oyayliee 4eaoBeKa, Kak pe3ysbTaTy
KPOIIOTIIMBOIO, HO YBJIEKATEIbHOTO YUeOHOI 0 Tpy/Ia;

- K 3JI0pOBBIO KaK 3aJI0Ty JJOJITOM U aKTUBHOM JKU3HU YEJI0BEKa,
€ro XOpOUIero HaCTPOEHUs U ONITUMUCTUYHOT'O B3IJIs1a HA MUD;

Pewenne ypaBHenui

15

BocnuTeiBath: -100poKenaTeNIbHBIC, B3aNMOIIOIICPKABAOIINE
OTHOIIICHUS;

- OHCHHOCTHOC OTHOIICHUEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaromneMy Oyayliee YeJoBeKa, Kak pe3ybTary
KpPOTOTJIMBOTO, HO YBJIEKATEIFHOTO Y4€OHOTO TPY/Ia;

- K 37I0POBBIO KaK 3aJIOTy JOJTON U aKTUBHOM JKU3HU YETIOBEKa,
€ro XOPOIIETO0 HACTPOSHUS M ONTUMUCTHYHOTO B3TIIsA1a HA MUD;

KoopannaTtHas mmockocTb

13

BocnuTeiBath: -100poKenaTeNIbHBIC, B3aUMOIIO1ICPKUBAOIIINE
OTHOIIICHUS;

- OHCHHOCTHOC OTHOLICHWEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaroeMy Oyayiiee 4eoBeKa, Kak pe3ysbTary
KPOTOTJIMBOTO, HO YBJIEKATEILHOTO YY€OHOTO TPY/Ia;

- K 37I0POBBIO KaK 3aJIOTy JIOJITOW U aKTUBHOM JKU3HU YETIOBEKa,
€ro XOPOIIETO HACTPOSHUSI M ONTUMHUCTHYHOTO B3TIIsA1a HA MUD;

Hrorosoe nosropenue

15

BocnuteiBath: -100pokenaTeNbHbIe, B3aUMOIIOIEP>KUBAOIIINE
OTHOIIICHUS;
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- HCHHOCTHOC OTHOHICHUC K 3HAHUAM KAaK MHTCIUICKTYAaJIbHOMY
pecypcy, o0ecnieunBaroiemMy Oyayliee 4eloBeKa, Kak pe3yabTaTy
KPOIOTJINBOTO, HO YBJIEKATEIBHOIO Y4€OHOr0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKU3HM YEJIOBEKA,
€ro XOpOILIEro HACTPOEHUS U ONTUMUCTUYHOTO B3IJIAa HA MUD;

UTOI'o

170

16

Aunreopa 7

1. Beipaxenus, ToxxaecTBa,
ypaBHEHUS

27

BocnuteiBath: -100pokenaTeabHbIe, B3aUMOIIOAICPKHBAIOIINE
OTHOLIECHMS,;

- LIEHHOCTHOE OTHOILIEHHUE K 3HAHUSAM KaK HHTEIJIEKTYaJIbHOMY
pecypcy, odecrnieunBaromeMy Oyayliee 4eaoBeKa, Kak pe3ysbTaTy
KPOIIOTIIMBOIO, HO YBJIEKATEIbHOTO YUeOHOI 0 Tpy/Ia;

- K 3JI0pOBbIO KaK 3aJI0Ty JJOJITOM U aKTUBHOM JKU3HU YEJI0BEKa,
€ro XOpOUIero HaCTPOEHUs U ONITUMUCTUYHOT'O B3IJIs1a HA MUD;

2. OyHKIIH

17

BocnuTeiBath: -100pokenaTelIbHbIC, B3aNMOIIOIICPKUBAOIINE
OTHOIICHUS;

- OHCHHOCTHOC OTHOIICHUEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaromneMy OyayIiee YeIoBeKa, Kak pe3ysbTary
KPOTOTJIMBOTO, HO YBJIEKATEIFHOTO Y4€OHOTO TPY/Ia;

- K 37I0POBBIO KaK 3aJIOTy JOJTON U aKTUBHOM JKU3HU YETIOBEKa,
€ro XOPOIIETO0 HACTPOSHUS M ONTUMUCTHYHOTO B3TIIsA1a HA MUD;

3. CreneHb ¢ HATypaIbHBIM
HoKa3aresieM

19

BocnuTeiBath: -100poKenaTeNIbHBIC, B3aUMOIIO ISP KUBAFOIIINAC
OTHOIIICHUS;

- OHCHHOCTHOC OTHOIICHUEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaroeMy Oyayiiee 4eoBeKa, Kak pe3ybTary
KPOTOTJIMBOTO, HO YBJIEKATEIFHOTO YY€OHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JTOJITON U aKTUBHOM JKU3HU YETIOBEKa,
€ro XOpPOIIET0 HACTPOSHUS M ONTUMHUCTHYHOTO B3TJIsA1a HA MUD;

4, MHuorousnensl

23

BocnuteiBath: -100pokenaTeNbHbIe, B3aUMOIIOIEP>KUBAOIIINE
OTHOIIICHUS;
- IIEHHOCTHOE OTHOIIEHUE K 3HAHUSM KaK HHTEJUIEKTYaIbHOMY

52



pecypcy, odecrieunBaomemMy Oyayliee 4eI0BeKa, Kak pe3ynbTaTy
KPOIOTJINBOTO, HO YBJIICKATEIBHOTO Y4€OHOTO TPYIa;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM U aKTUBHOMW YKU3HM YEJIOBEKA,
Cro Xopourero HaCTpOCHUA U OIITUMUCTHUYHOI'O B3IJIdlda HA MUD,

5. DopMyIIbl COKPAILIEHHOTO
YMHOXECHHS

23

BocnuteiBate: -100poxenaTeabHble, B3aUMOIOAIEPKUBAIOIINE
OTHOUICHMS,

- LEHHOCTHOE OTHOILIEHHUE K 3HAHUSAM KaK MHTEIICKTyaJIbHOMY
pecypcy, odecnieunBaromemMy Oyayliee 4eI0BeKa, Kak pe3ynbTaTy
KPOIOTIMBOIO, HO YBJIEKATEIBHOIO Y4€OHOI 0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW KU3HM YEJIOBEKA,
Cro Xopoumero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIA1a HA MHP,

6. CucTeMbl JIMHEHHBIX
ypaBHEHUU

17

BocnuteiBate: -100poxenaTeabHble, B3aUMOIOAIEPKUBAIOINE
OTHOLICHMS,

- LIEHHOCTHOE OTHOILIEHHUE K 3HAHUAM KaK UHTEIIEKTyaJIbHOMY
pecypcy, odecrnieunBaromeMy Oyayliee 4eaoBeKa, Kak pe3ysbTaTy
KPOIOTJINBOTO, HO YBJIIEKATEIbHOTO yIEOHOTO TPYyIa;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIda HA MUD,

7. [ToBTrOpenue. Mrorosas
KOHTpOJIbHAs paboTa

10

BocnuTthiBath: -100poxenaTebHbIe, B3aUMOIOICPKUBAIOIINE
OTHOUICHUS;

- IIEHHOCTHOE OTHOUICHHUE K 3HAHHSM KaK HHTEIUIEKTYaIbHOMY
pecypcy, odecrnieurBaroiieMy Oyayliee 4enoBeKa, Kak pe3yabTaTy
KPONOTJIMBOTO, HO YBJIEKATEIEHOTO YYeOHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMHUCTHYHOI'O B3IJIA1a HA MHP,

UTOT'O

102

12

I'eomerpus 7

1. Havanbusie
TeOMETPUUYECKUE TTOHSTUS

12

BocnuTeiBath: -100pokenaTeNbHbIe, B3aUMOIIOIEP>KUBAOIINE
OTHOIICHHSI,

- OHCHHOCTHOC OTHOIICHUEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaromeMy OyayIiee YeIoBeKa, Kak pe3yibTary
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KPOIOTJIUBOTO, HO YBJIEKATEIBHOIO Y4€OHOr0 TPy,
- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM U aKTUBHOMW KU3HM YEJIOBEKA,
Cro Xopourero HaCTpOCHUA U OIITUMUCTUYHOI'O B3IJIdda HA MUD,

TpeyroabHuKH

18

BocnuteiBate: -100poxenaTeabHble, B3aUMOIOAIEPKUBAIOIINE
OTHOUICHMS,

- LEHHOCTHOE OTHOILICHHUE K 3HAHUAM KaK MHTEIICKTyaJIbHOMY
pecypcy, odecrnieunBaroieMy Oyayliee 4eI0BeKa, Kak pe3ysbTaTy
KPOIOTJIUBOTO, HO YBJIEKATEIBHOIO Y4€OHOr0 TPy,

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopouero HaCTpOCHUA U OIITUMHUCTHUYHOI'O B3IJIA1da HA MUD,

[TapamienpHble npsMbIe

13

BocnutsiBath: -100pokenaTesbHbIE, B3aUMOIIOIEPKHUBAIOIINE
OTHOLICHMS,

- LIEHHOCTHOE OTHOLIEHHUE K 3HAHUAM KaK HHTEIICKTyaJIbHOMY
pecypcy, odecrnieunBaroieMy Oyayliee 4ea0BeKa, Kak pe3ysbTaTy
KPOIIOTIIMBOIO, HO YBJIEKAaTEIbHOI'O Y4eOHOI O TPY/Ia;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKU3HM YEJIOBEKA,
€ro Xopomero HaCTPpOCHUA U OIITUMUCTHYHOI'O B3IJIda HA MUDP,

CooTHoIIEHNS MEXTY
CTOpPOHAMH U YTIIaMH
TPEyrojJbHUKa

19

BocnuteiBath: -100pokenaTeabHbIC, B3aUMOIIONICPKHBAIOIINE
OTHOIIICHUS;

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSIM KaK HHTEJUICKTYaJIbHOMY
pecypcy, odecnieurBaroiieMy Oyayliee 4enoBeKa, Kak pe3yabTaTy
KPOIOTIIMBOIO, HO YBJICKATEIBHOTO YU€OHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JIOJTOH U aKTHBHOM JKU3HU UEIIOBEKa,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJId1da HA MUDP,

HNtorosoe noBTopeHue.
Nrtorosas KOHTpOJIbHAS
pabora

BocnuteiBath: -100poKkenaTeabHbIC, B3aUMOIIONICPKHBAIOIIINE
OTHOIIICHUS,;

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSIM KaK HHTEIUICKTYaIbHOMY
pecypcy, odecnieurBaroeMy Oyayliee 4eIoBeKa, Kak pe3ylbTaTy
KPOIOTIIMBOI0, HO YBJIEKATEIBHOTO YUEOHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JIOJTOW U aKTHBHOM JKU3HU UYEJIOBEKa,
€ro XOpOIIero HaCTPOSHUS U ONITUMUCTUYHOTO B3IJIs1a HA MUD;
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UTOI'O

68 6

Aureopa 8

1. PanmonansHbIe 1podH

34 3

BocnuteiBate: -100poxenaTeabHble, B3aUMOIOAIEPKUBAIOIINE
OTHOUICHMS,

- LEHHOCTHOE OTHOILICHHUE K 3HAHUAM KaK MHTEIICKTyaJIbHOMY
pecypcy, odecrnieunBaroieMy Oyayliee 4eI0BeKa, Kak pe3ysbTaTy
KPOIIOTIIMBOI0, HO YBJIEKATEIbHOIO Y4eOHOI 0 Tpy/1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJI'OM U aKTUBHOM KU3HU YEJIOBEKA,
€ro Xopouero HaCTpOCHUA U OIITUMUCTHUYHOI'O B3IJIdda HA MUD,

2. KBanpaTtHbie kopHU

24 2

3. KBanparnble ypaBHEHHS

30 2

BocnuteiBate: -100pokenaTeabHble, B3aUMOIOAIEPKUBAIOINE
OTHOLICHMS,

- LIEHHOCTHOE OTHOILIEHHUE K 3HAHUAM KaK HHTEIJICKTYaJIbHOMY
pecypcy, odecrnieunBaroiemMy Oyayliee 4eaoBeKa, Kak pe3ysbTaTy
KPOIOTIMBOIO, HO YBJIEKATEIbHOIO YU€OHOI 0 TPY/1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIda HA MUDP,

4. Hepasencrsa

24 2

BocnuteiBath: -100pokenaTeIbHbIe, B3aUMOIIOIIECPKHUBAFOIIINE
OTHOIIICHHUS,

- IICHHOCTHOE OTHOIIIEHHE K 3HAHUSIM KaK HHTEJUICKTYaJIbHOMY
pecypcy, odecnieurBaroiieMy Oyayliee 4enoBeKa, Kak pe3yabTaTy
KPOTOTJIMBOTO, HO YBJIICKATEILHOIO YYeOHOTO TPY/Ia;

- K 3/I0POBBIO KaK 3aJ10Ty JOJITOM U aKTUBHOW KU3HU YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIda HA MUDP,

5. CrereHs C 1eIbIM
[I0Ka3aTejIeEM U ee
CBOMCTBA

11 1

BocnuteiBath: -100poKkenaTeabHbIC, B3aUMOIIONICPKHBAIOIINE
OTHOIIICHHUS,

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSIM KaK HHTEIUICKTYaIbHOMY
pecypcy, odecnieurBaroeMy Oyayliee 4eoBeKa, Kak pe3ylbTaTy
KPOIOTIIMBOIO, HO YBJIEKATEIBHOTO YUEOHOTO TPY/Ia;

- K 3/I0POBBIO KaK 3aJI0Ty JOJTON M aKTUBHOM KU3HU YEJIOBEKA,
€ro Xopomero HaCTPpOCHUA U OIITUMUCTHYHOI'O B3IJIA1a HA MUDP,
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6. DJIEMEHTBI CTATUCTUKU

BocnuTeiBath: -100poKenaTeNbHBIC, B3aUMOIIOAICPKUBAIOIINE
OTHOIICHHSI,

- IEHHOCTHOE OTHOIIEHHE K 3HAHUSAM KaK WHTEIUICKTYyaTbHOMY
pecypcy, odecrieunBaromemMy Oyayliee 4eI0BeKa, Kak pe3ysibTaTy
KpPOMOTJIMBOIO, HO YBJIEKATEILHOTO Y4eOHOTO TPY/Ia;

- K 3ZI0POBbIO KaK 3aJIOTy JTOJITOW U aKTUBHOM YKU3HU YEJIOBEKa,
€ro XOpOIIETr0 HACTPOSHUS M ONTUMUCTHUYHOTO B3IJIA1a HA MUD;

7. Hrorosoe noropeHue.
Hrorosas KOHTpOJIBHAA
pabora

12

BocnuTeiBath: -100pokenaTeNbHbIC, B3aUMOIIOIICPKABAIOIINE
OTHOIICHUS;

- OHCHHOCTHOC OTHOLICHUEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecrieunBaroieMy Oyayiiee 4eIoBeKa, Kak pe3ysibTaTy
KPOITOTIIMBOTO, HO YBJIEKATEIHHOTO YI€OHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JIOJITOW U aKTHBHOM JKU3HU UYEIIOBEKa,
€ro XOpOIIero HaCTPOSHUS U ONITUMUCTUYHOTO B3TJIs1a HA MUD;

UTOI'o

140

11

I'eomerpus 8

1. YeTblpexyroJbHUKN

14

BocnuteiBath: -100pokenaTebHbIC, B3aUMOTIONICPKHBAIOIIINE
OTHOIIICHUS;

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSIM KaK HHTEJUICKTYaJIbHOMY
pecypcy, odecnieurBaroiieMy Oyayliee 4enoBeKa, Kak pe3yabTaTy
KPOIOTIIMBOIO, HO YBJICKATEIBHOTO YU€OHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JIOJTOW U aKTHBHOM JKU3HU UYEJIOBEKa,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIda HA MUDP,

2. ITimomans

14

BocnuteiBath: -100pokenaTeabHbIC, B3aUMOIIONICPKHBAIOIIINE
OTHOIIICHUS,;

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSIM KaK HHTEIUICKTYaIbHOMY
pecypcy, odecnieurBaroiieMy Oyayliee 4eIoBeKa, Kak pe3ylbTaTy
KPOIOTIIMBOIO, HO YBJIEKATEIBHOTO YUEOHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJIOTy JIOJTOW U aKTHBHOM JKU3HU UYEJIOBEKa,
€ro XOpOIIero HaCTPOSHUS U ONITUMUCTUYHOTO B3TJIs/1a HA MUD;

3. [TogoGHBIE TPEYTONEHUKA

19

BocnuteiBate: -m100poskenarenbHble, B3aUMOIOICPKUBAIOIINE
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OTHOIICHHSI,
- IEHHOCTHOE OTHOIIEHHE K 3HAHUSAM KaK HHTEIUICKTYyaTbHOMY
pecypcy, odecrieunBaromemMy Oyayliee 4eI0BeKa, Kak pe3ysibTaTy
KPOTOTJIMBOTO, HO YBJIEKATEILHOTO YY€OHOTO TPY/Ia;

- K 3ZI0POBbIO KaK 3aJIOTy JTOJITOW U aKTUBHOM JKU3HU YENIOBEKa,
€ro XOpOIIETr0 HACTPOSHUS M ONTUMUCTHUYHOTO B3IJIA1a HA MUD;

4, OKpYyXHOCTB

17

BocnutsiBath: -100pokenaTelibHbIe, B3aUMOIIOIEPKHUBAOIIINE
OTHOILICHUS,

- OHCHHOCTHOC OTHOHICHUEC K 3HAHUAM KAaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaroieMy Oyayiiee 4eJoBeKa, Kak pe3ysbTary
KPOIIOTIIMBOIO, HO YBJIEKATEIHHOTO Y4€OHOTO TPY/Ia;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKU3HM YEJIOBEKA,
€ro XOpPOIIET0 HACTPOSHUS U ONTUMUCTHYHOTO B3IJIA1a HA MUD;

5. HToroBoe moBTOpEHUE.
HToroBasi KOHTpOJIbHAS
pabora

BocnuteiBath: -100pokenaTeNbHbIe, B3aUMOIIOIEP>KHUBAOIIINE
OTHOUICHHS,;

- OHCHHOCTHOC OTHOHICHUEC K 3HAHUAM KAaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaroeMy Oyayiiee 4eJoBeKa, Kak pe3ysbTary
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO YIEOHOTO TPY/Ia;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro XOpOUIEro HaCTPOEHUS U ONITUMUCTUYHOTO B3IJIs1a HA MUD;

UTOI'O

70

Aureopa 9

1. KBanpatuunas ¢pyHkuus

30

BocnuteiBath: -100pokenaTeabHbIe, B3aUMOTIONICPKHBAIOIIINE
OTHOIIICHUS;

- OHCHHOCTHOC OTHOLICHWEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcy, odecnieurBaroiieMy Oyayliee 4eIoBeKa, Kak pe3ylbTaTy
KPOIOTIIMBOIO0, HO YBJICKATEIBHOTO YUEOHOTO TPY/Ia;

- K 3JI0POBbBIO KaK 3aJIOTy JIOJTOW U aKTHBHOM JKU3HU UEJIOBEKa,
€ro XOpOIIero HaCTPOSHUS U ONITUMUCTUYHOTO B3TJIs/1a HA MUD;

2. VYpaBHeHUs 1 HEpaBEHCTBA

C OJIHOM IIEPEMEHHOMN

19

BocnuteiBate: -m1o0poskenarenbHble, B3aUMOIOAICPKUBAIOIIINE
OTHOIIIEHHS;
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- HCHHOCTHOC OTHOHICHUC K 3HAHUAM KAaK MHTCIUICKTYAaJIbHOMY
pecypcy, odecnieunBaomemMy Oyayliee 4eIoBeKa, Kak pe3ynbTaTy
KPOIOTJINBOTO, HO YBJIEKATEIBHOIO Y4€OHOr0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJI'OM ¥ aKTUBHOU KU3HU YEJIOBEKA,
€ro XOpOILIEro HACTPOEHUS U ONTUMUCTUYHOTO B3IJIAa HA MUD;

VYpaBHEHUS U HEPABEHCTBA
C IBYMS$I IEPEMEHHBIMHU

24

BocnutsiBath: -100pokenaTelibHbIe, B3aUMOIIOIEPKHUBAOIIINE
OTHOUICHHS,;

- HCHHOCTHOC OTHOHICHUEC K 3HAHUAM KAaK MHTCIUICKTYaJIbHOMY
pecypcey, obecrieunBaroniemMy Oyayiee 4eIoBeKa, Kak pe3ysibTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO YIEOHOTO TPY/Ia;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKU3HM YEJIOBEKA,
€ro Xopouero HaCTpOCHUA U OIITUMUCTHUYHOI'O B3IJIdda HA MUD,

Apudmernueckas u
reoMeTpHuyecKas
POrpeccuu

17

BocnuteiBath: -100pokenaTeNbHbIe, B3aUMOIIOIEP>KHUBAOIIINE
OTHOUICHHS,;

- LEHHOCTHOE OTHOIIEHHUE K 3HAHUSAM KaK HHTEIJIEKTYyalTbHOMY
pecypcey, obecreunBaroieMy Oyayiiee 4eJoBeKa, Kak pe3ysibTary
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO YI€OHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJI0Ty JIOJITOM M aKTUBHOW JKU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIdAa HA MUDP,

DIEMEHTHI
KOMOMHATOPUKH U TEOPUU
BEPOATHOCTH

18

BocnuthiBate: -n100poXkKenaTenbHbIe, B3aMMOIOICPKUBAIOIINE
OTHOUICHUS;

- IIEHHOCTHOE OTHOUICHHUE K 3HAHHSM KaK HHTEIUIEKTYaTIbHOMY
pecypcy, odecrnieurBaroiieMy Oyayliee 4YenoBeKa, Kak pe3yabTaTy
KPOMOTJIMBOTO, HO YBJICKATEILHOIO YYeOHOTO TPY/Ia;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTPpOCHUA U OIITUMUCTHYHOI'O B3TJIda HA MUDP,

Hrorosoe nosropeHue.
Hrorosast KOHTposIbHASA
pabora

24

BocnuteiBath: -100pokenaTeIbHbIe, B3aUMOIIOIICPKHUBAIOIINE
OTHOIIICHHUS,

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSIM KaK HHTEIUICKTYaJIbHOMY
pecypcy, odecnieurBaroeMy Oyayliee 4elIoBeKa, Kak pe3yabTaTy
KPOIOTIIMBOIO, HO YBJIEKATEIBHOTO YUEOHOTO TPY/Ia;
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- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM U aKTUBHOMW KU3HM YEJIOBEKA,
Cro Xopourero HaCTpOCHUA U OIITUMUCTUYHOI'O B3IJIdlda HA MUD,

UTOI'O

132

I'eomerpus 9

1. BekTopbl 1 MmeTOT
KOOpJUHAT

17

BocnuteiBate: -100poxkenaTeabHble, B3aUMOIOAICPKUBAIOIINE
OTHOUICHMS,

- HCHHOCTHOC OTHOIICHUC K 3HAHUAM KAaK MHTCIUICKTYAJIbHOMY
pecypcy, odecnieunBaromemMy Oyayliee 4eI0BeKa, KaK pe3ynbTaTy
KPOIOTIMBOIO, HO YBJIEKATEIbHOIO Y4€OHOI 0 TPy /1a;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKU3HM YEJIOBEKA,
€ro XOpOILIEr0 HaCTPOEHUS U ONTUMUCTUYHOTIO B3IVIA1a HA MUD;

2. CoOTHOIICHUS MEXKTY
CTOPOHAMU U yTIIaMu
TpeyrojbHUKa

16

BocnutsiBath: -100pokenaTelbHbIe, B3aUMOIIOIEPKUBAIOIIINE
OTHOUICHHS,

- LEHHOCTHOE OTHOIIEHHUE K 3HAHUSAM KaK WHTEIIEKTYyaTbHOMY
pecypcey, obecreunBaroieMy Oyayiiee 4eJoBeKa, Kak pe3ysbTary
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO Y4€OHOTO TPY/Ia;

- K 3JI0pPOBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMUCTHYHOI'O B3IJIda HA MUDP,

3. JlmnHa OKpY>KHOCTU U
IUIOIAAb Kpyra

11

BocnuteiBate: -100pokenareabHble, B3aUMOIOAIEPKUBAIOIINE
OTHOILICHMUS,;

- IIECHHOCTHO€ OTHOILIEHHE K 3HaHUSM KaK MHTEJJIEKTYaJIbHOMY
pecypcey, obecreunBaroemMy Oyayiiee YeJoBeKa, Kak pe3ysbTary
KPOITOTIIMBOTO, HO YBJIEKATEIHHOTO YI€OHOTO TPY/Ia;

- K 3JI0POBBIO KaK 3aJI0Ty JIOJITOM ¥ aKTUBHOMW YKWU3HM YEJIOBEKA,
€ro Xopomero HaCTpOCHUA U OIITUMHUCTHYHOI'O B3IJIA1a HA MHP,

4. JBr>xeHue

BocnuteiBath: -100poxkenaTebHbIe, B3aUMOIIOIICPKHUBAIOIIINE
OTHOIIICHHUS,

- IICHHOCTHOE OTHOIIICHHE K 3HAHUSAM KaK HHTEIUICKTYaJIbHOMY
pecypcy, odecnieurBaroieMy Oyayliee 4eIoBeKa, Kak pe3yabTaTy
KPOITOTJIMBOIO, HO YBJIEKATEIBHOIO YIeOHOTO TPY/Ia;

- K 3/I0POBBIO KaK 3aJI0Ty JOJTON M aKTUBHOM KU3HU YEJIOBEKA,
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Cro Xopourero HaCTpOCHUA U OIITUMUCTHUYHOI'O B3IJIda HA MUD,

5. HauannHble cBeneHus U3
CTEpPEOMETPUU

BocnuTeiBath: -100pokenaTelbHbIC, B3aUMOIIONICPKABAIOIINE
OTHOILICHUS,

- LEHHOCTHOE OTHOIIEHHE K 3HAHUSAM KaK MHTEIICKTYyaTbHOMY
pecypcy, obecnieurBaoiieMy Oyayliee 4eloBeKa, Kak pe3yabTaTy
KpPOMOTJIMBOIO, HO YBJIEKATEILHOTO Y4eOHOTO TPY/Ia;

- K 3ZI0POBbIO KaK 3aJIOTy JTOJITOW U aKTUBHOM JKU3HU YENIOBEKa,
€ro XOpOIIIEeT0 HACTPOEHUSI U ONTUMUCTUYHOTO B3IJIsSI/Ia HA MUP;

6. 006 akcmomax reoMeTpuu

BocnutsiBate: -100pokenaTesbHbIE, B3aUMOIIO/IEPKUBAIOIINE
OTHOLIECHMS,;

- LIEHHOCTHOE OTHOILIEHHUE K 3HAHUSM KaK HHTEIJIEKTYaJIbHOMY
pecypcy, odecrnieunBaromeMy Oyayliee 4eaoBeKa, Kak pe3ysbTaTy
KPOIIOTIIMBOIO, HO YBJIEKATEIbHOTO YUeOHOI 0 Tpy/Ia;

- K 3JI0pOBbIO KaK 3aJI0Ty JIOJrOM U aKTUBHOM JKU3HU YeJIOBeKa,
€ro XOpOUIero HaCTPOEHUs U ONITUMUCTUYHOT'O B3IJIs1a HA MUD;

7. Hrorosoe noropeHue.
Hrorosas KOHTpOJIBHAA
pabora

BocnuTeiBath: -100poKenaTeNIbHBIC, B3aNMOIIOIICPKABAOIINE
OTHOIIICHUS;

- OHCHHOCTHOC OTHOIICHUEC K 3HAHUAM KaK MHTCIUICKTYaJIbHOMY
pecypcey, obecreunBaroiiemMy Oyayiiee 4eJoBeKa, Kak pe3ysbTary
KpPOTOTJIMBOTO, HO YBJIEKATEIFHOTO Y4€OHOTO TPY/Ia;

- K 37I0POBBIO KaK 3aJIOTy JOJTON U aKTUBHOM JKU3HU YETIOBEKa,
€ro XOPOIIETO0 HACTPOSHUS M ONTUMUCTHYHOTO B3TIIsA1a HA MUD;

UTOI'o

66
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