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BBenenue.

PabGouass mporpamma mno anredope (7-9 xknaccel) paspabotaHa Ha ocHoBe DeneparbHOrO TOCYAapPCTBEHHOTO
o0Opa3oBaTeabHOro cTaHaapra ocHoBHoro ooduero oopazoanus 2010 roaa (Ilpuka3 MunuctepcTBa 0Opa3oBaHus U HAYKH
P® ot 17 nexadbps 2010 r. N 1897 "O6 ytBepxkaeHuu QeaepaibHOro rocy1apcTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa
OCHOBHOTO 0011ero o0pazoBanus" ¢ HU3MEHEHUSIMHU U JonojiHeHusMHu oT 29 pnexabps 2014 r., 31 nexabpsa 2015 r.,
«CbOopHuka pabouux nporpamm. Anredbpa 7-9 knacce» non penakunueit bypmuctposoit T.A., M., «IIpocemienuey, 2014
rof. [Iporpamma coorBetrctByet yueoOHnkam Makaperue FO.H., Munntox H.I'., Hemxos K.W., CyBopoBa C.b. Anre6pa. 7
knacce. M., Ilpocsemenne, 2016 r., Anre6pa. 8 kinacc. M., [Ipocsemenue, 2017 roa. Anredpa. 9 kiacc. M., [Ipocsenienue,
2018 rop.

KommuecTBo 9acoB Ha n3yueHue anreOpsl B cooTBeTCTBUU ¢ yueOHbIM mmaHoM KOT'OAY «I'umHa3us 1. Ypxxyma»

B 7 xnacce — 3 yaca B Hezgento (102 gaca B rox), B 8 kitacce — 3 yaca B Henento (102 waca B rox), B 9 kiacce — 3 yaca B

Heaemo (102 yaca B ropn).
B 7-9 knaccax nzyuaetcst yueOHbIN Kypc «BeposiTHOCTb M CTAaTUCTHKA», B KOTOPBINA BXOIAT pasnensl: «lIpeacraBinenue
JAHHBIX U OMHCATENbHAsl CTATUCTUKAY, «BeposITHOCTEY, «DIIEMEHTHl KOMOMHATOPUKIWY, «BBeneHue B Teoputo rpadoBy.
Ha uzydyenue yueOHOTO Kypca «BeposTHOCTh M cTaTUCTUKa» oTBoauTcs 102 waca: B 7 kimacce — 34 4daca (1 gac B
HeJeno), B 8 kinacce — 34 gaca (1 gac B Heaeno), B 9 kimacce — 34 yaca (1 gac B Heelo).

Pasznen |. Ilnanupyemblie pe3yabTaThl H3YyUYeHUS Y4eOHOIO NpeaMera.
JINYHOCTHBIE Pe3yJIbTATHI OTPAKAKOT:
1) BocriuTanne poCCUUCKON rpaXJaHCKOW MAECHTUYHOCTHU: NATPUOTU3MA, YBaKEeHHS K OTEUYeCcTBY, NPOULIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu; oco3HaHHME CBOEW AITHUYECKOW NPUHAJIEKHOCTH, 3HAHWE HCTOPHUH, S3bIKa,
KyJbTypbl CBOETO Hapojia, CBOEr0 Kpasi, OCHOB KYyJbTYpPHOrO Hacieaus HapoloB Poccun M 4yenoBedyecTBa; YCBOECHHE
FYMaHUCTUYECKUX, IEMOKPATHUECKUX M TPAAUIUMOHHBIX LEHHOCTEM MHOTOHAIMOHAJIBHOTO POCCHIICKOro OOIIECTBa;
BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH U J0Jira repea Poaunoi;
2) dopMupoBaHNE OTBETCTBEHHOTO OTHOIICHUS K YYCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAIONTUXCSI K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIMH K OOYYEHHUIO W MMO3HAHWUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JallbHEHIIICH
WHIUBUIYaTbHONW TpaeKTOpUM o00pa3oBaHUs Ha 0a3e OpPHUEHTHPOBKM B Mupe mnpodeccuid u MpodecCHOHATBHBIX
MPEANOYTCHHH, C YIETOM yCTOWYMBBIX MO3HABATEIBHBIX NHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHMS YBAKUTEIHHOTO
OTHOILLIEHHUS K TPYly, PA3BUTHS ONBITA YYACTHUS B COIUATIBLHO 3HAYUUMOM TPY/E;



3) dopMupoBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U
OOIIECTBEHHOM MPAKTUKH, YIUTHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE, SI36IKOBOE, JYXOBHOE MHOTO0OOpa3ne COBPEMEHHOTO
MUpa;

4) hopMHUpOBaHHE OCO3HAHHOTO, YBAKUTEIHHOTO U JOOPOKEIATSIBHOIO OTHOIICHUS K IPYTrOMY Y€JIOBEKY, €ro MHCHUIO,
MHPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpe, TPAXKTAHCKON MO3UIUH, K UCTOPUH, KYJIbType, PEIUTUN, TPAAUIUAM, S3bIKaM,
IIEHHOCTSIM Hapo10B Poccuu m Hapo10B MUpa; TOTOBHOCTH M CIOCOOHOCTH BECTH JHAJIOT C IPYTUMU JIOIBMHU U TOCTHTATh
B HEM B3aMMOIIOHUMAHHS;

5) ocBOCHHME CONMAIBHBIX HOPM, NMpaBWJ MOBEACHUS, Pojich W (GopM coIManbHOW JKU3HHM B TPYIAX U COOOIIECTBAX,
BKJIFOYasi B3POCJBbIC M COIMAJIBHBIC COOOINECTBA; y4acTHE B IIKOJIBHOM CaMOYTPABJICHUM W OOIIECTBEHHON J>XU3HU B
npenesax BO3PACTHBIX KOMIICTCHIIMM C YYETOM PETHOHAIBHBIX, JTHOKYJIBTYPHBIX, COIHUAIBHBIX W JKOHOMHYCCKHX
0COOEHHOCTEI;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS M KOMIICTCHTHOCTH B PEIICHUHM MOPAIBHBIX IPOOJIEM Ha OCHOBE JIMYHOCTHOTO BHIOODA,
(dbopMHUpOBaHUE HPABCTBEHHBIX YYyBCTB W HPABCTBCHHOI'O ITOBEJICHHS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHBIM TTOCTYIIKaM;

7) dbopMmHupoBaHHEe KOMMYHHUKATHBHOW KOMIICTCHTHOCTH B OOINCHWH W COTPYJHHYECTBE CO CBEPCTHHKAMH, JCTHBMHU
CTapmiero W MJIQJIIEr0 BO3pacTa, B3pPOCIBIMH B TIpollecce OO0pa3oBaTENIbHOW, OOIIECTBEHHO TIOJC3HOM, Y4eOHO-
UCCIIeIOBATEIBCKOM, TBOPUSCKON U APYTHX BHJIOB JACATCIBHOCTH;

8) hopMHpoBaHUE IIEHHOCTH 3JI0POBOT0 M 0€30IMacCHOT0 00pa3a KU3HHU.

MeTanpeaMeTHbIe Pe3yJbTAThI.

MeTanpeIMEeTHBIE PE3YJIbTaThl BKJIOYAIOT OCBOCHHBIC OOYYAIOIIMMUCS MEKIIPSAMETHBIC IMOHSATUS W YHHUBEPCAJIbHBIC
y4eOHbIC ICUCTBHS (PETy/IATUBHBIC, TIO3HABATEIbHBIC, KOMMYHHKATUBHEIC).

[Tpy M3ydeHMHM MaTeMaTHKH OOYYaroIUeCs YCOBEPIICHCTBYIOT MPUOOPETEHHBIC HAa MEPBOM YPOBHE HABBIKM PaOOTHI C
nHpopManueit 1 momoaHAT ux. OHM CMOTYT PaboTaTh ¢ TEKCTaMH, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH COCPIKAIITYFOCS
B HUX MH(OpPMAIIHIO, B TOM YHCJIE:

* CCTEMAaTH3UPOBaTh, COMOCTABIIATh, aHAJTU3UPOBATh, 0000IIATh M MHTEPIPETUPOBATh MHGOPMAIIHIO, COACPIKAIIYIOCS B
rOTOBBIX HH(POPMAIIMOHHBIX 0OBEKTaX;

* BBIJICTIATH TJIABHYIO M M30BITOYHYIO HH(GOPMAIIUIO, BBITTOIHATH CMBICIIOBOE€ CBEPTHIBAHKE BBIJCICHHBIX (PAKTOB, MBICIICH;
MPEACTABIIATHh HH(OOPMAIIHIO B CXKATOM CIIOBECHOU (hopmMe (B BUJIE IJIaHA WITH TE3MCOB) M B HATJISAHO-CUMBOJINYICCKON (hopme
(B BUe TaOIUIl, TPAaQUICCKUX CXEM U JTUarpamMM, KapT MOHATHH — KOHIIENTyaIbHBIX JTHArpaMM, OIIOPHBIX KOHCIICKTOB);



* 3aMOJHSTH U JOTOJHATH TAOIUIBI, CXEMBI, TUArPaMMBbI, TEKCTHI.

OO6yuaronuecs TpUOOPETYT OMBIT MPOEKTHOM NESITENHHOCTH Kak 0co00il (popMbl yueOHOUM paboThl, COCOOCTBYOMIEH
BOCITUTAHUIO CaMOCTOSITCIIBHOCTHA, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIICHUI0O MOTHBAUU U S()PEKTUBHOCTH
yueOHOM AESITENFHOCTH; B XOJI€ pealn3allii HCXOHOTO 3aMbICiIa Ha IPAKTHYECKOM YPOBHE OBIIAJICIOT YMEHUEM BHIOUPAThH
aJICKBaTHBIC CTOAIICH 3ajade CpeACTBa, NMPUHUMATH PEIICHHS, B TOM 4YHCIE W B CUTyalUsax HeompeaeneHHocTH. OHU
MOJTy4aT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJBKUX BaPHAHTOB PEIICHUH, K TIOUCKY HECTaHAAPTHBIX
peIIeHUH, TTOUCKY B OCYIIECTBICHHIO HAanOoJee MPUEMIIEMOTO PEIICHHS.

B cootBerctBU DPI'OC OOO BBIACHSIOTCS TPH TPYIIBl YHUBEPCATBHBIX YYCOHBIX JICUCTBHM: pETYJISTHBHBIC,
N03HABaTEIbHbIC, KOMMYHHUKATHBHBIC.

PeryasituBubie YY /|

1. YMeHHe caMOCTOSITENIPHO OIpPENeNsaTh [eld O0ydYeHHs, CTaBUTh U (DOPMYIHpPOBATH HOBBIC 3a/layll B ydeOe H
TIO3HABATEILHOU JESITeTbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECH CBOCH MO3HABATENBHOHN HesiTenbHOCTH. OOydaromuics
CMOXET:

o aHAJIM3UPOBATH CYIIECTBYIONINE U TUIAHUPOBATH OyayIine oOpa3oBaTelbHbIC PE3YIbTATHI,

UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEAEIIATh IIaBHYI0 MPOOJIEMY;

BBIJIBUTATh BEPCUHU PEIICHHS MPoOieMbl, GOPMYITHPOBATH TUIIOTE3BI, TPEABOCXUIIATH KOHEUHBINA PE3YIIbTAT;
CTaBUTH 1IEJb JIEATEIbHOCTH Ha OCHOBE OMPEIeICHHOMN MPOOJIEMbI U CYIIECTBYIOIINX BO3MOKHOCTEH;
dbopMynrpoBaTh yueOHbIC 3a7a4M KaK [Iard JOCTHKEHUS TOCTABICHHOM 1IeNU e TeTbHOCTH;

00OCHOBBIBATh II€JIEBHIC OPUEHTUPBI W TPHOPUTETHI CCHUIKAMU Ha IIEHHOCTH, yKa3biBasg W OOOCHOBBIBAs
JIOTUYECKYIO MOCJIEI0BATEILHOCTD I1Ar0B.

2. YMeHne caMOCTOATENbHO TUIAHUPOBATh MYTH JOCTIKEHUS 1IeJied, B TOM YHUCIE albTePHATHBHBIC, OCO3HAHHO
BbIOMpATh Hanboee A3(hPeKTUBHBIE CTIOCOOBI PEIICHHS YUeOHBIX U TTO3HABATENBHBIX 3a/1au. OOYyUYaIONUiCs CMOXKET:

. OTIPENICTIATh HEOOXOAMMBIC JEHCTBHE(S) B COOTBETCTBHHM C YU4eOHON W IO3HABATEIBHOM 3ajaueil M COCTaBIISTH
QITOPUTM UX BBITIOJTHEHUS;

o 000CHOBBIBATh M OCYIIECTBIATH BBIOOP Hanboee 3(hPeKTUBHBIX CIIOCOOOB PEIICHHS YICOHBIX U MTO3HABATEIIBHBIX
3ajay;

o OTIpeIeNSITh/HAXOJUTh, B TOM YHCIE W3 MPEIJIOKCHHBIX BAPUAHTOB, YCJIOBHS JUIsl BBITIOJHEHUS Y4eOHOW U

MMO3HABaTSJILHOM 3324,
° BBICTPAMBATh >KU3HCHHBIC IUIaHBI HA KPAaTKOCPOYHOE Oyxayimiee (3asBisATh IICJIICBBIC OPHEHTHPHI, CTaBUTH



AJICKBATHBIC UM 3aJla4u U IIpcajiaratb I[CflCTBHSI, YKa3bIBasg 1 00OCHOBBIBAS JIOTHYCCKYIO IMOCJICA0OBATCIIBHOCTD I]_IaFOB);

o BBIOMpATh W3 MPEUIOKEHHBIX BapUAHTOB W CAMOCTOSTENBHO MCKAaTh CPEACTBA/PECYpChl IS  PEIICHUS
3aJ]a9n/JOCTKCHHUS 1ICIIH;

o COCTAaBIIATH IUIAH PEIICHUS MPOOJIEMbI (BBITTOTHEHHS TPOEKTA, TPOBEICHHS HCCIICIOBAHU );

o OTIPEISISITh TOTCHIIMAIBHBIE 3aTPYAHCHUS MIPU PEIICHUH YUeOHOM U ITO3HABATEIILHOM 3a/1a4i U HAXOAUTh CPEJICTBA
JUTSL IX YCTPAHEHUS;

o OIMKMCHIBATH CBOW OMBIT, OOPMIISIS €r0 JIJIS TIEpeIaul IPYTUM JIFOJISIM B BHJIC TEXHOJIOTHH PEIICHUS IPAKTHICCKUX
3aJ1a4 OMpeJeICHHOTO KJlacca,

o IUTAHKPOBATh U KOPPEKTUPOBATH CBOIO MHIMBHUIYaIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHIO.

3. YMEHHE COOTHOCHUTh CBOW JICUCTBUS C IUTAHUPYEMBIMH pE3yJbTaTaMH, OCYIICCTBIIATh KOHTPOJIb CBOCH

JEATEeIILHOCTH B MPOIIECCe IOCTUKEHUS Pe3yibTaTa, ONPEACIsITh CIIOCOOB ACHCTBUN B paMKaXx MPEJIOKESHHBIX YCIOBUHN U
TpeOoBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBHH C U3MEHSIOIICHCS cuTyaruein. OOyJaromuiicsi CMOXKET:

° ONpPEAEATh COBMECTHO C MEJArOoroM U CBEPCTHUKAMHU KPUTEPUM TIJIAHUPYEMBIX PE3yIbTaTOB U KPUTEPUU OLCHKU
cBOel y4eOHOMU JIeITeIbHOCTH;

° CHUCTEMATH3UPOBaTh (B TOM 4YHCJIE BHIOMpATh MPUOPHUTETHBIC) KPUTEPHUH TUIAHUPYEMBIX PE3yJIbTATOB M OIEHKU
CBOCH JIeATEIILHOCTH;

° oTOMpaTh HWHCTPYMEHTHI IS OIGHUBAHUS CBOCH JEATENbHOCTH, OCYIIECTBIISITh CAaMOKOHTPOJb CBOECH
NEATeITbHOCTH B paMKax IPEIJIOKEHHBIX YCIIOBUM U TPEOOBaHMI;

° OIICHUBATh CBOIO JICSATEIBHOCTh, APTYMEHTHUPYS MPUUYMHBI JOCTHXKEHUS WM OTCYTCTBUS IIJIAHUPYEMOTO
pe3yJibTaTa;

° HAXOJIUTh JIOCTaTOYHBIC CPEJCTBA JJIS BHITTOJTHEHUS YUEOHBIX JCHCTBUN B M3MEHSIOMICHCS CUTyallud W/WIA TPH
OTCYTCTBUM TNIAHUPYEMOTO PE3yJbTaTa;

° paboTas Mo CBOEMY IUIaHY, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO JESITCIHPHOCTh Ha OCHOBE aHAJIM3a MU3MCHCHUU
CUTYAIUH JUIS TIOJIYUSHHS 3aIlJIaHHPOBAHHBIX XapaKTEPUCTHK IIPOIYKTA/Pe3ynbTaTa;

° YCTAHABJIMBATh CBS3b MEXKIY NOJIYYECHHBIMH XapaKTEPUCTUKAMU NPOAYKTAa M XapaKTEPUCTHKAMHU IIpoliecca
JNESITEIbHOCTA W MO 3aBEPIICHUN JEATEIBHOCTH MpeajiaraTb HW3MEHCHHE XapaKTEPUCTHUK IMporecca Ui IMOJyYECHUS
YIAYYIICHHBIX XapaKTEPUCTHUK MPOYKTa;

° CBEPATH CBOM JICHCTBHUS C MENBIO U, TP HEOOXOIUMOCTH, UCIIPABIIATH OIMMOKH CAMOCTOSTEIBHO.

4, YMeHHE OIlCHHBATh MPABHILHOCTH BBIMOJHCHHS YYeOHOUM 3amadd, COOCTBEHHBIE BO3MOXXHOCTH €€ PCIICHUS.



OOy4aronuics CMOXKeT:

o OTPENIECNATh KPUTEPUU MTPABUIIBHOCTH (KOPPEKTHOCTH ) BHIMIOJHEHUS yUeOHOU 3aa4H;

o aHAJM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHUS JJIsl BBIMOJHEHUS y4eOHOM
3a71a4u;

o CBOOOJIHO TOJIb30BaThCS BHIPAOOTAHHBIMH KPUTEPHUSIMH OIIEHKH U CaMOOIEHKH, UCXOMS U3 eI U UMEIOIIUXCS
CPEJCTB, pa3auyasi pe3yjabTaT U CIIOCOOBI IEHCTBUII;

o OIICHUBATh MPOJYKT CBOEH JEATEILHOCTH IO 3aJaHHBIM W/WIA CAMOCTOSITEIBHO OIpPEEICHHBIM KPUTEPUSM B
COOTBETCTBUH C LEIbIO ACATECIIbHOCTH;

o 000CHOBBIBATh JOCTHUKUMOCTD II€JIM BEIOpAHHBIM CIIOCOOOM Ha OCHOBE OIICHKM CBOMX BHYTPEHHHUX PECYpPCOB U
JTOCTYITHBIX BHEIIIHUX PECYPCOB;

o (bUKCUPOBaTh U AHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

5. Brnanenune ocHoBaMH CaMOKOHTPOJISI, CAMOOIIEHKH, IPUHSATUS PEIICHUN U OCYIIECTBICHUS OCO3HAHHOTO BBIOOpaA
B y4eOHOI U mo3HaBaTesibHOW. OOYyUarOmMIiCs CMOXKET:

o HAO0JII01aTh ¥ aHATU3UPOBATh COOCTBEHHYIO YU€OHYIO M MTO3HABATENbHYIO JACSITEIBHOCTh U JACSTENBHOCTD APYTUX
00y4Yaromuxcs B MPOIECCE B3aUMOIIPOBEPKU;

o COOTHOCHUTH pealibHbIE U TJIaHUPYEMbIE PE3YIbTaThl HHAUBUAYAIHLHON 00pa30BaTeNbHON IEATENLHOCTH U JI€NATh
BBIBOJIbI,

o NPUHUMATH pelIeHUE B yUeOHOM CUTyalluy U HECTHU 32 HETO OTBETCTBEHHOCTB;

o CaMOCTOSATEILHO OMPEEIATh MPUUUHBI CBOETO yCIeXa WM HEeyCIleXa U HaXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYaIluU
HEyCIexa;

° PETPOCTIEKTUBHO OIPECIATh, KaKue JCHCTBUS MO PEIICHUI0 YYeOHOM 3a7a4d WM MapaMeTphbl 3TUX JCHCTBHIMA
MIPUBENH K TIOTYYSHUIO UMEIOIIErocs MPOAYKTa YIeOHOU e TENbHOCTH;

o JIEMOHCTPUPOBATH MPUEMBI PETYIISAIUU MCUXO(PU3HOIOTUYECKUX/ IMOIUOHATBHBIX COCTOSHUN NIt JOCTHKEHUS

addekra ycmokoeHus (yCTpaHEHHS SMOIMOHAJIBHOW HaINpsOKCHHOCTH), 3¢ @ekTa BoccTaHOBICHUS (Ocaa0iIeHUs
MPOSIBJICHUM YTOMJICHUS ), 3 PeKTa aKkTHBU3AIUH (TIOBBIIICHUS TTCUXO0(MU3UOIOTHISCKON PEaKTUBHOCTH).
ITo3naBaresbHBIE YY ][

6. YMeHHe omnpenensaTh IOHATHSA, CO37aBaTh OOOOIICHHS, YCTaHABIWBATh AaHAJIOTHH, KJIACCU(DHUIIUPOBATH,
CaMOCTOSITEILHO BEIOMPATh OCHOBAHUS M KPUTEPUH IS KIacCU(DHUKAIINK, YCTAHABIMBATD MPUUYNHHO-CIICICTBEHHBIE CBSI3H,
CTPOHUTH JIOTHYECKOE PaCCyXJICHHE, YMO3aKIIOUeHUE (MHAYKTUBHOE, JIECIYKTHBHOE, 10 AHAJIOTHH) W JCNaTh BBIBOJBI.



OOy4aronuics CMOXKeT:

o noI0MpaTh CIOBA, COMOYMHEHHBIE KITFOYEBOMY CIIOBY, ONPEAETSIONINE €T0 MPU3HAKU U CBOMCTBA;

o BBICTPANBATh JIOTHYECKYIO IETIOYKY, COCTOSIILYIO U3 KIIFOYEBOTO CJIOBA U COTIOAYMHEHHBIX €My CJIOB;

o BBIJICIISATH OOIINI MTPU3HAK JIBYX WIJIM HECKOJIBKHMX MPEAMETOB WU SBJICHUN U OOBSICHITH HX CXOJICTBO;

o O00BEIUHATH IPEIMETHI M SIBJICHUS B TPYIIIBI 110 OMPEISICHHBIM MTPU3HAKaM, CPaBHUBATh, KJIACCU(DUIIMPOBATH U
000011aTh (DaKThI U SIBJICHUS,

o CTPOUTH PacCyKJIeHHE OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSM W OT YAaCTHBIX SIBJICHUH K OOIIUM
3aKOHOMEPHOCTSIM;

o CTPOUTH PACCYXKICHUE HA OCHOBE CPAaBHEHUS MPEAMETOB U SIBIICHUM, BBICIISIS TIPU STOM OOIIIHE MPU3HAKHY;

o U3J1araTh MOJTYYEHHYIO HH()OPMAIUIO, MHTEPIIPETHPYS €€ B KOHTEKCTE PEIIacMOl 3a/1auu;

o CaMOCTOSITEIILHO YKa3bIBaTh Ha WH(OPMAIUIO, HYKJIAIOIIYIOCS B MPOBEpKe, NMpeasiaraTh U MPHUMEHSITh CIOCO0
IPOBEPKH JIOCTOBEPHOCTH MH(POPMAIIHH;

o OOBSICHATD SIBJICHHS, TPOIICCCHI, CBS3U U OTHOIIICHHSI, BBISBIIICMbBIC B X0JI¢ IT03HABATEILHOW U UCCJICI0BATEIbCKOM

ACATCIIBHOCTH (HpI/IBOILI/ITI) 00BACHEHHE C U3MEHECHUEM q)OpMBI MMpCaACTAaBICHUA, O6’b$ICH5[TL, ACTAIIN3UPYS WUIIH 06061113}1;
O0OBACHATH C 3aﬂaHHOﬁ TOYKH 3p€HI/ISI);

o BBISIBJISTh M HAa3bIBaTh MPUYUHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOJKHBIC / HanOO0JIee BEPOSITHBIC MPUYUHBI,
BO3MOXKHBIC ITOCJICICTBHS 3aJaHHOM MPUIMHBI, CAMOCTOSTEIILHO OCYIIECTRIISIS IPUYNHHO-CIICICTBCHHBIN aHAJIN3;

° JIeNaTh BBIBOJI HA OCHOBE KPHTHYECKOI'O aHaJIM3a Pa3HbIX TOYECK 3PCHHs, MOJITBEPXKIATh BBIBOJ COOCTBEHHOM
apryMEHTAIUCH WM CAMOCTOSTEIIBHO TOJYYCHHBIMU JAHHBIMH.

7. YMeHue co3aBarh, MPUMEHSITh U MPE0OPa30BLIBATH 3HAKU U CHMBOJIBI, MOJICIIM U CXEMBI JUIS PEIICHUS YIeOHBIX
U TIO3HaBaTENbHBIX 3a7a4. OOyJYaromuiicss CMOXKET:

° 0003Ha4YaTh CAMBOJIOM W 3HAKOM IMPEIMET U/WIIH SBICHUE;

° OTIPENICTIATh JJOTHUECKUE CBS3W MEXKIYy MPEIMETaMHU H/WIHN SIBJCHUSAMH, 0003Ha4YaTh JIAHHBIC JJOTHUECKUE CBS3H C
IIOMOIIBIO 3HAKOB B CXEME;

° co3/71aBaTh a0CTPAKTHBIN WM peaJIbHBIA 00pa3 MpeaMeTa |/WH SBICHNUS,

° CTPOHUTH MOJICIIb/CXEMY Ha OCHOBE YCJIOBUH 3aJja4i U/WJIU CIIOco0a ee pelIeHHS;

° co3/aBaTh BepOaJlbHBIC, BEMISCTBEHHBIE M HWH(POPMAIIMOHHBIE MOJEIN C BBIACICHUEM CYIISCTBEHHBIX

XapaKTEepUCTUK O0BEKTA AJIsl ONpeIeNIeHUs crioco0a pelieHus 3aJa4i B COOTBETCTBUH C CUTYaIIUEH;



o peoOpa3zoBbIBATh MOJIEIIHU C LENbIO BBISIBICHUS OOLIMX 3aKOHOB, ONPEIEISIIONINX JaHHYIO IPEIMETHYIO 00J1aCTh;

o MEPEBOJIUTH CIOKHYIO M0 COCTaBy (MHOrOacneKkTHY0) HH(popManuio U3 rpaduyeckoro Uil GopMaan30BaHHOIO
(CUMBOJILHOTO) MPECTaBICHUS B TEKCTOBOE, 1 HA00OPOT;

o CTPOHTH CXEMY, AITOPUTM JICHCTBUS, HCTIPABIIATH WJIM BOCCTAHABIMBATH HEU3BECTHBIN paHee alTOPUTM Ha OCHOBE
MMEIOILET0Ccs 3HaHUsL 00 00BEKTE, K KOTOPOMY NPUMEHSETCS aJITOPUTM;

o CTPOHTH JOKA3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

o aHaAIIM3UPOBATH/pe(DIEKCUPOBATh OMBIT Pa3pabOTKM ¥ peaju3aluud yY4eOHOTrO TMPOEKTa, HCCICTOBAHMS

(TeopeTHYecKoro, SMIMPUUYECKOT0) HAa OCHOBE MPEMIOKCHHOW MPOOJIEMHON CHUTYyallud, TOCTABIICHHOW IIEIH W/WIIH
3aJIaHHBIX KPUTEPHUEB OIICHKU MPOIYKTa/pe3yIbTaTa.
8. CwmpicioBoe uteHure. OOyJaromuicss CMOXKET:
HAXOJUTh B TEKCTE TpeOyeMyto nH(OpMaIHIO (B COOTBETCTBUU C IICIISIMU CBOCH JICITEILHOCTH);
OpPUEHTUPOBATHLCS B COJICPKAHUHM TEKCTa, TOHUMATh IIEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;
yCTaHABJIMBATh B3aMMOCBS3b OITUCAHHBIX B TEKCTE COOBITHH, SBIICHUM, ITPOIIECCOB;
PE3IOMHUPOBATH IJIABHYIO HUCIO TEKCTA;
KPUTHUYECKH OIICHUBATh COJIepKaHUE U (POPMY TEKCTa.

dopMUpOBaHUE W PA3BUTHE DKOJIOTMYCCKOTO MBIIUICHUS, YMCHHE IPUMEHATH €ro B II03HABATCIIBHOM,
KOMMYHHUKAaTHUBHOM, COITMAIBHON MTPaKTHUKE U MPOodeCCHOHAIBHON OPUCHTAIIHH.
10. Pa3BuTHE MOTHBAIIMK K OBJIAJICHUIO KYJIBTYPOH aKTUBHOI'O HCIIOJIb30BAaHUS CIIOBAPEH U JAPYTMX IMOMCKOBBIX CHCTEM.
OOy4aronuncs CMOXKET:

_«). [ ]

° OIIpCACIIATH HGO6XOI[I/IMI)IC KJIIFOYCBBIC IIOMCKOBBIC CJIOBA U 3aIIPOCHI;

° OCYHICCTBIIATDH B33HMOHCﬁCTBH€ C OJICKTPOHHBIMHU ITIOUCKOBBIMH CUCTCMAMU, CJIIOBAPAMH,

L (1)OpMI/IpOBaTI> MHOKCCTBCHHYIO BI:I60pKy N3 ITIOMCKOBBIX HCTOYHUKOB JIA 06’I)CKTI/IBI/I3aHI/II/I PE3yIbTAaTOB IIOUCKA,
L COOTHOCHUTD ITOJIYYCHHBIC PE3YJIbTAThI IIOUCKA CO cBoOEH ACATCIIBHOCTBIO.

KommyHukatuBubie YV /|

11. YMenune opraHu3oBBIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YYHTENEM U CBEPCTHUKAMH,
paboTaTh MHANBUAYAIbHO W B TPYIE: HAXOAUTH OOIIEe pelieHUE W pa3pemniath KOH(MIUKTHI HA OCHOBE COTJIACOBAHUS
MO3UIIMN U yueTa WHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATH M OTCTAaUBaTh CBOE MHEHHE. O0yUJaromuics CMOXET:

- OIIpCACIIATE BOSMOIKHBIC POJIM B COBMECTHOU ACATCIIBHOCTH,



— UrpaTh ONMPECTCHHYIO POJIb B COBMECTHOU JAESTEILHOCTH;

— MIPUHUMATH TTO3UIINIO0 COOECEIHUKA, TIOHUMAs MO3UIIUIO IPYTOro, pa3indaTh B €r0 peyu: MHEHUE (TOUKY 3pEHHs),
JI0Ka3aTebCTBO (apTryMEeHThI), aKThl; TUIIOTE3bl, AKCHOMBI, TEOPHUU;

— OTIPENIeNATh CBOU JEUCTBUS U ICUCTBUS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIIM UJTH MPEMSTCTBOBAIA MPOTYKTUBHOMN
KOMMYHUKAIIUH;

— CTPOUTH MO3UTHUBHBIC OTHOIIEHHUS B IIPOliecCe YUeOHOM 1 MO3HABATEILHOMN JEATEIbHOCTH;

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOYKY 3pEHUS, B JUCKYCCUU YMETh BBIJIBUTATH
KOHTpapryMeHTHI, nepedpa3upoBaTh CBOKO MBICIb (BIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUUYECKU OTHOCHUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATH OIMUOOYHOCTH CBOETO MHEHUS
(ecyii OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— npeaiarath albTePHATUBHOE PEIICHUE B KOH(PJIMKTHON CUTYallUH;

— BBIJICIISITH OOIIYIO TOUKY 3pEHHS B IUCKYCCHUU;

— JIOTOBApUBATLCSA O TPaBUJIaX M BOIMpoOcax Uil OOCYXXJICHHS B COOTBETCTBUHU C TIOCTABJICHHOM Iepej Tpymrou
3aJa4ei;

— OpraHU30BBIBATH YyueOHOE B3aWMOJECHCTBHE B Tpymme (OomnpeneisTh oOIue Iedd, paclpenesTh PO,
JIOTOBApUBATKLCS JIPYT C IPYTOM U T. 1.);

— YCTPaHATh B paMKax Juajora pa3pbiBbl B KOMMYHHUKAIUM, OOYCJIOBJICHHBIC HEIMOHHMMaHWEM/HENPHUSTUEM CO
CTOpPOHBI coOeceTHIKA 3a1a4H, (POPMBI HIIU COJEPIKaHUS UAJIoTa.

12.  YMeHue 0CO3HAHHO HCIIOJIB30BAaTh PEUEBBIC CPEJICTBA B COOTBETCTBUU C 3ajadeii KOMMYHHUKAIIMH ISl BRIPKCHUS
CBOMX YYyBCTB, MBICJICH M TOTPEOHOCTEH IJIs TUTAHUPOBAHHUS M PETYJAIMH CBOCH JEATECIbHOCTH; BIAJEHHUE YCTHOM WU
MUCHMEHHOM PEeUYbl0, MOHOJIOTHUECKONW KOHTEKCTHOU peubto. O0yUaromuics CMOXKET:

o OTIpEIEISTH 3a7]a4y KOMMYHUKAIIMHA U B COOTBETCTBUU C HEH OTOMPATh peUueBbIe CPEICTBA;

o 0oTOMpaTh U UCTOIB30BATh PEUEBBIC CPEJICTBA B MPOIECCE KOMMYHHUKAIIMH C IPYTUMH JIIOABMH (IUAJIOT B TIape, B
MaJloil TpynIe u T. 1.);

° NPEJICTABIISATh B YCTHOM MM TUCEMEHHOM (hOpMe pa3BEpHYTHIN IJIaH COOCTBEHHOM JESTEIBHOCTH;

o cOOII01aTh HOPMBI ITyOIMYHON pedr, perIaMeHT B MOHOJIOTE€ U TUCKYCCHUU B COOTBETCTBUU C KOMMYHUKATHBHOM
3ajJaueii;

o BBICKA3bIBaTh 1 OOOCHOBBIBATh MHEHUE (CY>K/IEHHUE) U 3alpallliBaTh MHEHUE MMAPTHEPA B paMKax JUajora;



L4 IIPUHUMATh PCHICHUC B XOAC Arajiora U COrjiaCcoBbIBAThL €TI0 C CO6€C€I[HI/IKOM;

° CO3/1aBaTh MUCbMEHHBIC «KIUIITUPOBAHHBIE» U OPUTHHAIBHBIC TEKCThI C UCTIIOJb30BAaHUEM HEOOXOIUMBIX PEUEBBIX
CPEICTB;

° UCII0JIH30BaTh BEpOAIbHBIE CPENICTBA (CPEICTBA JIOTUUECKON CBSI3M) JIJISL BBIJEICHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYILICHUS,

° UCIIOJI30BaTh HEBepOaJIbHbIE CPEACTBA WJIM HArJISAHBIE MaTepualibl, MOJArOTOBIECHHbIE/OTOOPAHHBIE IO
PYKOBOJICTBOM YUHUTEJIS;

° JeNaTh OLIEHOYHBIM BBIBOJ O JIOCTHXKCHUM IEIM KOMMYHHUKAIIMM HEMOCPEACTBEHHO TIOCJE 3aBEpILICHUS
KOMMYHHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBATH €TO0.

13. dopMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTH UCIOJIb30BaHUSI UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
texHosioru# (nanee — MKT). OOydaromuiicss CMOXeT:

° 1ieJICHAIIPaBIEHHO UCKATh U UCIIOIb30BaTh HHGOPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIC ISl pElIeHUs YICOHBIX U
MPAKTUYECKUX 3a7a4 ¢ nomoubio cpeacts UKT;

° BBIOMpATh, CTPOUTH M HCIIOIB30BaTh aJEKBATHYH WH(OOPMAIMOHHYI0 MOJEIb ISl Nepedadydl CBOUX MBICIICH
CpPeICTBAMHU €CTECTBEHHBIX M ()OPMaATBHBIX SI3BIKOB B COOTBETCTBUHU C YCIOBUSIMH KOMMYHHKAIIUH;

° BBIJICIIATH MH(OOPMAIIMOHHBIM aCTIEKT 3a7a4H, OTIEPUPOBATh JAHHBIMH, UCTIOb30BaTh MOJIEh PEIICHUS 3a/1a4H,

° UCIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHHM (BKJIIOYas BBIOOP aJIeKBAaTHBIX 3ajade HWHCTPYMEHTAIBHBIX

pOTpaMMHO-aNTapaTHRIX CPEJICTB U CEPBUCOB) JIJIS PeIIeHUs] NH()OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX yUeOHBIX 3a7ad,
B TOM YHCJIC: BRIYMCIICHNE, HAIMCAHNE TTUCEM, COYMHEHHUH, JIOKIAI0B, peepaToB, Co3aHNne IPE3CHTAINHN H Jp.;
o UCTIOJIH30BaTh HH(POPMAIIHIO C YIETOM 3THYCCKUX U TIPABOBBIX HOPM;
o co3/1aBaTh WH(GOPMAIIMOHHBIE PECYpChl PA3HOTO THIIA W JUIS PAa3HBIX ayAUTOPHIA, COOMIOAATh HH()OPMAIIMOHHY IO
TUTUEHY U TpaBwiia HOOPMAITMOHHON OE30MaCHOCTH.

IIpenmeTHbIe pe3yJbTATHI.

N3y4denue yueOHOTO npeaMera o0ecreqyuT:

OCO3HAaHWE 3HAYCHUS MATEMAaTUKH B TIOBCEIHEBHOW >XKHM3HHU YEJIOBEKa; (POpMHpOBaHHE MPEICTABICHUN O COIMAIIBHBIX,
KYJbTYPHBIX W HCTOPHUYCCKHX (PaKkTOpax CTAHOBJICHUS MAaTeMaTHYCCKOW HAyKH; IMOHHMAaHHE PO WH(POPMAITMOHHBIX
MPOIIECCOB B COBPEMEHHOM MHUPE; GOPMUPOBAHUE TTPEACTABICHUM O MaTeMaTHKE KaK YaCTH 00IIIeYETIOBEYECKON KYIbTYPHI,
YHHUBEPCAJIBHOM SI3bIKE€ HayKH, MO3BOJIAIONIEM OMUCHIBATh U U3y4aTh peasibHbIC MPOIICCCHI U SIBJICHHUS.



B pe3yabTaTe u3yueHusi y4eOHOro mpeaMera OOyyarolIMecs pa3BUBAIOT JIOTUYECKOE W MATEMAaTHUUYECKOE MBIIIICHUE,
MOJIy4aloT MPEJICTaBICHUE O MaTeMaTUYECKUX MOJIENAX; OBJAJEBAIOT MAaTEeMATUYECKUMH PACCYXKICHUSIMU; ydaTcs
MIPUMEHSITh MAaTEeMATUYECKUE 3HAHUS TIPU PEIICHUH PAa3IMYHbBIX 33/1a4 U OIEHUBATH MOJTYUYCHHbBIC PE3YJIbTaThl; OBJIAIEBAIOT
YMEHUSIMU PEIIeHUs] yUeOHBIX 3a/1a4; pa3BUBAIOT MATEMAaTUUYECKYI0 MHTYHUIIUIO; MTOJYUYalOT MpeacTaBiIeHue 00 OCHOBHBIX
MH()OPMAIIMOHHBIX MPOIIECCaX B PEabHBIX CUTYalIUSIX.

IIpeaMeTHBIE pe3yibTATBI OTPAKAIOT:

1) bopMupoBaHue npeCTaBICHUI 0O MaTEMaTUKE KaK O METO/I€ MO3HAHUS IEUCTBUTEILHOCTH, TTO3BOJISIOIIEM OMTUCHIBATh U
U3y4aTh peaJibHbIC MPOIIECCHI U SBJIICHUS: OCO3ZHAHUE POJIM MAaTEMATHKHU B pa3BUTHUU Poccuu 1 Mupa; BO3MOXKHOCTh IIPUBECTH
IpUMEPHI U3 OTEUECTBEHHOW U BCEMUPHON UCTOPUHM MAaTEMAaTHUYECKUX OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE yMEHHM paboTaTh C Y4eOHbIM MaTEMaTUYECKHUM TEKCTOM (aHAJIM3UpPOBaTh, HW3BJIIEKATh HEOOXOIUMYIO
uH()OPMAIIHIO ), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICJIH C MPUMEHEHUEM MAaTeMaTHYECKOM TEPMUHOJIOTUN U CUMBOJIMKH,
IPOBOJIUTH KJaccu(uKaiuu, Jorudyeckue 000CHOBaHUS, I0KA3aTeILCTBA MAaTEMATHYECKUX YTBEPIKICHUN: ONMEPUPOBAHUE
MOHSATUSMH: MHOXECTBO, OJJIEMEHT MHOXECTBA, IIOJMHOXECTBO, MPUHAMJICKHOCTh, HAXO0XKICHUE TIEpeceUeHUs,
00ObECIMHEHUSI TIOJIMHOXKECTBA B MPOCTEHINNX CHUTYallMsIX; peNIeHHe CHOKETHBIX 3ajlad pa3HbIX THUIIOB Ha BCE
apudMeTHIEeCKHe ICUCTBUS; IPUMEHEHHUE CTI0co0a MOUCKA PEIISHHs 3a1a4H, B KOTOPOM PacCyKJICHUE CTPOUTCS OT YCIOBHUS
K TpeOOBaHUIO WM OT TPeOOBaHMs K YCJIOBHUIO; COCTABJICHHE IJIaHA PEIICHUS 3aJadyM, BBIJCICHHUE ITANlOB €€ PEIIeHUs,
UHTEPIpETaIs BBIYUCIUTEIBHBIX PE3yJIbTaTOB B 3ajaye, UCCICIOBAHKME IMOJYYEHHOI'O PEIICHHS 3a7adyd; HaXOXJICHHUE
IPOIIEHTa OT YHWCJIa, YHClia 10 MPOIEHTY OT HEro, HaXOXKJICHMs MPOIEHTHOTO OTHOIICHUE JBYX YHCEN, HAXOXICHHS
IIPOILICHTHOTO CHIYKEHUSI WUIH MPOLICHTHOTO TOBBIIICHUS BEIMUUHBI; PEIICHNE JTOTUUECKUX 3a]1a4;

3) pa3BUTHE MPEACTABICHUN O YHCIE W YHMCIIOBBIX CHUCTEMax OT HATypalbHBIX JO JICUCTBUTEIBHBIX YHCEN;, OBJIAJICHUEC
HaBBIKAMHU YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYUCICHUN: ONEPUPOBAHUE TMOHATUSIMHU: HATypaJIbHOE YHCIIO,
11€J10€ YHCII0, OOBIKHOBEHHAS IPO0b, IeCATHIHAS IPOOh, CMEIIAHHOE YHCII0, PAITMOHAITBLHOE YHCIIO, HpPaAIlMOHATIBHOE YHCIIO;
HCIIOIb30BaHUE CBOWCTBA YHMCENT M 3aKOHOB apU(PMETHYECKUX OIEpalHii ¢ YHUCIIaMd TPH BBIMOJHCHHH BBIYHCICHUN;
HCTIOJIb30BaHUE MPU3HAKOB JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOTHEHUHM BBIYMCICHUN U PEIICHUU 3a71a4; BBIMOJIHEHUE
OKpYTJICHUS YHUCET B COOTBETCTBHHM C IpaBUJIaMM; CPaBHEHUE UMCEN; OIEHMBAHWE 3HAUYCHHUS KBaJIPAaTHOTO KOPHS W3
MOJIOKUTEIBLHOIO 1IEJI0T0 YHCIIa;

4) OBIIaJICHHNEC CHUMBOJIBHBIM SI3BIKOM aJITeOphI, MPUEMaMHU BBIITOJIHEHUS TOXKISCTBECHHBIX MPEOOPa30BaHUI BBIPAKCHUM,
pellIeHus] YpaBHEHHM, CUCTEM YpaBHEHHI, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHSI MOJEIHUPOBATh PEalbHbIE CUTyaIlUuU
Ha S3bIKE aireOpbl, HCClenoBaTh MOCTPOCHHBICE MOJICIM C HCIOJIb30BaHHWEM amrmapara ajreOpbl, WHTEPIPETUPOBATH



MOJIYYEHHBI PEe3yJbTaT: BHIIOJHEHUE HECIOKHBIX MPeoOpa3oBaHUil AJid BHIUYMCICHUS 3HAYEHUN YUCIIOBBIX BBIPAKEHUM,
coAepKalMX CTEIEHU C HATYypAJIbHBIM II0Ka3aTejIeM, CTEIEHU C LEJbIM OTPULIATEIIbHBIM I10KA3aTeNIEM; BBLIIIOJIHEHUE
HECJIOKHBIX MPeoOpa3oBaHUM IIENbIX, APOOHO PALUOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUN C KBaJAPATHBIMU KOPHIMU;
packpeIBaTh CKOOKH, IPUBOJUTH MOJOOHBIE ClIaraeMble, UCIOJIb30BaTh (DOPMYJIbI COKPAIEHHOIO YMHOXEHUS; pPeLICHUE
JIMHEMHBIX U KBAIPATHBIX YPABHEHUW U HEPABEHCTB, YPABHEHUI U HEPABEHCTB CBOAALINXCS K JIMHEWHBIM WIM KBAIPATHBIM,
CUCTEM YPaBHEHUI U HEPABEHCTB, U300paKeHHE pEICHUI HEPABEHCTB U MX CUCTEM Ha YMCIIOBOM MPSIMON;

5) oBnajgeHue CUCTEMON (PYHKIIMOHANBHBIX TMOHSATUN, Pa3BUTHE YMEHHUS HCIOJIb30BaTh (YHKUHMOHAIbHO-TpaduyecKue
IIPEACTABIICHUS Ul PELICHUS Pa3JIMYHBIX MAaTEMATHYECKUX 3aJad, JUI ONMCAHUSA M aHAJIU3a PEAIbHBIX 3aBUCUMOCTEM:
ONPEAEIICHUE TOJI0KEHNS TOYKH [0 €€ KOOpAWHATAM, KOOPAUHATHI TOUKHU I10 €€ MOJIOKEHUIO Ha IIJIOCKOCTH; HAXO0XK ICHUE
no rpauky 3HaYeHUN (QYHKUIMU, OOJACTH ONpeaeNieHUs, MHOXKEeCTBa 3HAYCHHH, Hylel (YHKIUU, MNPOMEKYTKOB
3HAKOMOCTOSHCTBA, MPOMEXKYTKOB BO3pACTaHUS M YOBIBaHMs, HaWOOJBIIETO W HAMMEHBIIETO 3HA4YeHHUS (QYHKIIUH;
noctpoeHre rpaduka JTUHEHHONM W KBagpaTUYHOW (YHKIMIA; omepupoBaHHEe Ha 0a30BOM YpPOBHE TMOHATHIMU:
MOCIIEIOBATENIbHOCTD, aprU(pMETHUECKasi MIPOrPECCHsl, FTEOMETPUUYECKAst MPOTPECCUS; UCIIOIB30BAHUE CBOMCTB JIMHEWHON U
KBaJIpaTUYHON (DYHKIMI 1 UX TpaUKOB NMpH pelIeHUH 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB;

6) oBIaJeHHE MNPOCTEHIIMMH CIOCOOAMM TMPEACTABICHUS W AaHAJIW3a CTAaTUCTUYECKUX JaHHBIX; (OPMUpPOBaHUE
IPEJCTABICHUH O CTATUCTHMUYECKHUX 3aKOHOMEPHOCTSAX B pPEajJbHOM MHPE U O Pa3IMYHBIX CIOCOOaX UX M3YUYEHHs, O
HNPOCTEUIINX BEPOSATHOCTHBIX MOJEJNIAX; Pa3BUTHE YMEHMH W3BJIEKaThb MH(OpMalLMIO, MPEACTAaBICHHYI0 B TaOiauIax, Ha
auarpaMmax, Trpaukax, ONMCHIBaTh W AHAIM3UPOBaTh MACCHUBBI UHCIOBBIX JaHHBIX C IIOMOIIBIO IMOAXOJSALINX
CTATUCTUYECKUX XapPaKTEPUCTUK, MCIOJIb30BaTh ITOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOIIHUX SBJICHUN IIPU
IOPUHATUU PELICHUM: (OopMHUpOBaHHE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIy4yailHOIo
COOBITUS; pEIICHHWE MNPOCTEHIINX KOMOMHATOPHBIX 3a7ay; OMNPEIECICHUE OCHOBHBIX CTAaTHCTUYECKUX XapaKTEPUCTHK
YHCIIOBBIX HAOOPOB; OLIEHUBAHUE U BBIUMCIICHUE BEPOSITHOCTH COOBITHS B IPOCTEHUIINX CIydyasix; HAIUYUE IPEICTaBICHUS
O POJIM MPAKTUYECKH TOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITUH, O POJIM 3aKOHA OOJBIIUX YUCEN B MAaCCOBBIX SBIICHUSX;
YMEHHE CPABHUBATH OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, ITOIYYEHHBIE B IIPOLIECCE PEIICHUS TPUKIIAIHON 3a1a4H,
U3y4ECHUS PEAIBHOTO SBICHHUS;

() pa3BUTHE YMEHHUI IPUMEHATh NU3YUECHHBIC TOHATHS, PE3YJIbTaThl, METOJIbI JIJISl pELICHUS 3a]a4 IPAKTUYECKOT0 Xapakrepa
M 33/lad U3 CMEXKHBIX JHCLUUIUIMH C HWCIOJIb30BAaHUEM IPU HEOOXOIMMOCTH CIPABOYHBIX MAaTEepUajoB, KOMIBIOTEpA,
IIOJI30BATHCS OLICHKOM M NMPUKUAKON MPU MPAKTUYECKUX pacueTax: PACIIO3HABAHWE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUN;
OLICHUBAHUE PE3yJIbTATOB BBIUMCICHUN MPU PELICHUU ITPAKTHYECKUX 3a/1a4; BBIIOJHEHUE CPAaBHEHMS YUCEN B PEaJbHBIX



CUTYallUIX; MCIOJIb30BAHUE YHCIIOBBIX BBIPAKEHUU MPU PEIIEHUU MPAKTHUECKHX 3aJad W 33Ja4 U3 JPYruX ydeOHBIX
MIPEIMETOB; PEIICHHE MPAKTUYECKUX 3a7ady C MPUMEHEHHEM MPOCTEUIINX CBOMCTB (DUryp; BBINOJHEHUE MPOCTEHIINX
MMOCTPOCHU I U U3MEPEHUIN HA MECTHOCTH, HEOOXOIUMBIX B PEaIbHOM KU3HU,

8) pa3BuUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOIro JJisi MPO(PEecCHOHATBbHON AESTENbHOCTH B COBPEMEHHOM
oOLIECTBE; pa3BUTHE YMEHUN COCTABUTH U 3aMKMCATh aJITOPUTM AJI1 KOHKPETHOT'O UCTIOTHUTENS; POPMUPOBAHUE 3HAHUI 00
AITOPUTMUYECKUX KOHCTPYKIMSAX, JIOTMYECKUX 3HAYCHUSIX M ONepalusX; 3HAKOMCTBO C OJHMM U3 SI3bIKOB
IPOrpaMMHUPOBAHUS U OCHOBHBIMU aJITOPUTMUYECKUMU CTPYKTYpPaMU - TUHEHHOM, YCIOBHON U IIUKINYECKOM;

9) bopmupoBanue ymenuit popmanuzanuu U CTpyKTYpUpOBaHUs HH(GOPMAIIMKN, YMEHHs BEIOUpATh CIIOCO0 MpeICTaBlICHUS
JAHHBIX B COOTBETCTBMM C TOCTABICHHOW 3ajayed - TaOJMIlbl, CXeMbl, TpadUKH, IHAarpaMMmbl, C HCIOJIb30BaHUEM
COOTBETCTBYIOLIUX MPOrPAMMHBIX CPEJICTB 00paOOTKHU TAHHbIX.

Ydyenuk 7 kjacca HayduTcs (VIS HCNOJIb30BAHMS B MOBCEIHEBHOM KU3HM U 00ecniedeHHs] BO3MOKHOCTH
YCIIETHOTO MPOAOJIKeHUs 00pa3oBaHus HA 0230BOM yYPOBHe).

TosxkaecTBeHHbIE TPeodpa3oBaHuA

o BhINoNHATE HECNOXKHBIE TPEeoOpa3oBaHMUs IS BBIYMCICHUS 3HAUYCHUN YHCIIOBBIX BBIPOXKEHHH, COIEpKalIuX
CTEIEHU C HATYpaJIbHBIM [TOKA3aTEIEM;

o BBITIOJHATh HECJIOXHbIE NMPeoOpa3oBaHMs IENIbIX BBIPAKEHUN: PACKphIBATh CKOOKH, MPUBOIUTH MOJIOOHBIE
cllaraemsie;

o UCIIOJIb30BaTh ()OPMYJIbI COKPAILICHHOTO YMHOKEHUs (KBaJApaT CyMMBI, KBaJIpaT pa3HOCTH, Pa3HOCTh KBAJApPaTOB)
JUJI YOPOILEHHS BBIYMCICHUN 3HAYCHUM BBIPAKECHUM;

YpaBHeHUs U HEPABEHCTBA

o OmnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMH: PABEHCTBO, YHCIOBOE PAaBEHCTBO, YPaBHEHUE, KOPCHb YPABHEHUS,
pELICHUE YPaBHEHUSI, YHCIOBOE HEPABEHCTBO;

o IIPOBEPATH CIIPABEAIMBOCTh YUCIOBBIX HEPABEHCTB;

o pelIaTh CUCTEMBbI HECTIOKHBIX JIMHEWHBIX YPABHEHUN;

o IIPOBEPATH, ABISIETCA JIM JAHHOE YMCIIO PELICHUEM YPaBHEHUS,

B noBcexHeBHOM KU3HU U NIPHU U3YUYCHHH APYTUX MPEAMETOB:

o COCTAaBIIATh U PENIATh JTUHEHHBIC YPABHEHUS MPU PEIICHUN 3a/1a4, BO3HUKAIOIINX B APYTUX YIEOHBIX MPEAMETAX.

DyHKIUMN



Haxonute 3HaueHne (PyHKIMH M0 33JaHHOMY 3HAYEHUIO apryMEHTa;

HaXOJUTh 3HaYEHUE apryMEHTa 10 33JaHHOMY 3HAY€HUIO (DYHKIIMU B HECIOXKHBIX CUTYaIUsX;
CTPOMTH TpadyK TMHEHHON QYHKIMY, PyHKIUK Y=X2, y=X3;

POBEPSATH, ABISAETCA JU JaHHBIN Ipaduk rpadukom 3aJlaHHON QYHKIUY;

ONpeaeNsITh NPUOIMKEHHbIE 3HAUEHUS KOOPAMHAT TOUKHU NepeceueHus: rpaukoB (yHKIIHIA;
B noBceqHeBHOM KM3HU M NIPU U3Yy4YEeHHUH JAPYTUX NPEeIMETOB:

° UCITIOJIb30BaTh CBOMCTBA JIMHEMHOW (QyHKIIMH U €€ TpauK MpU pelieHrun 3a1a4 U3 APYrux y4eOHbIX MPEIMETOB.
TexcTOBBIE 324U

° Periath HeClIOXKHBIE CIOKETHBIC 33]]a4U Pa3HBIX TUIIOB HA BCE apU(PMETUUECKHUE JCHCTBUS;

° CTPOUTH MOJIEIb YCJIOBHS 3a71a4uu (B BUE TaOJIUIIBI, CXEMbI, PUCYHKA UJIM YPAaBHEHUS ), B KOTOPOU JaHbI 3HAYEHUSI
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIIMYMH, C LEJIbIO IOMCKA PEIICHUS 334U,

° OCYIIECTBJISITh CMIOCOO MOUCKA PEIICHUS 3a/1aud, B KOTOPOM PaCCYKJIEHHUE CTPOUTCS OT YCIOBUS K TPEOOBaHUIO

WIH OT TpeOOBaHUS K YCIOBHIO;

COCTaBJIATH IJIaH PEUICHUs 3a/1a4u;

BBIJICJISITh 3Tallbl PELLICHUS 3a]]a4H;

MHTEPIPETUPOBATH BEIUUCIUTEIbHBIE PE3YJIbTATHI B 33]1a4€, NCCIIEI0BATh IIOJIyYEHHOE PELICHHUE 3a/1auH;
3HATh pa3jinuue CKopocTel 00BbEKTa B CTOSUYEH BOJIE, MPOTHUB TEUEHUS U MO TEUEHUIO PEKU;

peuiaTb 3aJa4u pPasHbIX THUIIOB (Ha IIOKYIIKH, Ha ,Z[BI/I)KGHI/IC), CBA3BIBAIOIINX TPH BCIIMYMWHBI, BBIACIIATH 3TH
BCIIMYMHBI U OTHOIICHUA MCXKIY HUMU,

o pelaTh HECTI0KHBIE JIOTHYECKUE 3aJa4l METOJAOM PaCCyKICHUM.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

o BBIJIBUTaTh TUIIOTE3bl O BO3MOYKHBIX MPEIEIIbHBIX 3HAUCHUSIX UCKOMBIX B 33/1a4€ BEJIMYUH (J1€7aTh TPUKUJIKY ).
HcTropust MaTeMaTUKHU

o OnuchIBaTh OTJIETbHBIE BHIJAIOIINECS PE3YIIbTATHI, IOJYYEHHBIE B XO/I€ PA3BUTUS MAaTEMAaTUKU KaK HAYKH;

. 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM NCTOPHUEH;
o IIOHUMAaTh POJIb MATEMATHUKHU B pa3BuTuu Poccum.

MeToabl MaTEMATHKH
° BriOupath moaxoasmui H3y9eHHbBIH METO/ IS PEIICHHS U3YUCHHBIX TUIIOB MAaTEMAaTHYCCKHX 3a/1aY,



. [IpuBOAUTE NPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOIICH JEUCTBUTEIILHOCTU U IIPOU3BEACHUAX
HCKYCCTBA.

Ydenuk 7 kJjacca MoJIy4UT BO3MOKHOCTb HAYYUTHCS I 00ecrie4eHHs1 BO3MOKHOCTH YCIIEIIHOTO NMPOA0IKeHUS
o0pa3oBaHus HA 0a30BOM M yIJ1yOJICHHOM YPOBHSX.

JIEMEHThI TEOPUH MHOKECTB U MATEMAaTHYECKOM JIOTUKH

o CMpoUmMb 8bICKA3bIBAHUS C UCNONb308AHUEM 3AKOHO8 ANl2eOpbl 8bICKA3bIBAHULL .

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

o CMPpOUmMb YenouKu YMO3aKaAO4eHUull Ha OCHO8e UCNOIb308AHUS NPABUT TOSUKU,

Yucia

o 8bINOIHAMb GLIYUCICHUS, 8 MOM YUCTIE C UCNONb308AHUEM NPUEMOE PAYUOHATILHBIX 8bIYUCTICHUL,

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX NMPeIMeETOB:

o NPUMEHAMb NPABUILA NPUOIUINCEHHBIX BbIYUCTEHUL NPU peuleHUU NPAKMU4ecKux 3a0ay U peueHuy 3a0ay opyeux
VUEOHbIX NPeOMemos;

o 8bINONHAMb CPABHEHUe pe3yIbmamos 6blYUCICHUN HNPU  peueHuu HNpakmuideckux 3aoay, 6 moM Yucie
NPUOTUNHCEHHBIX BbIYUCTEHULL

o COCMABAMbd U OYEHUBAMb YUCTIOBbIE GbIPANCEHUS NPU PEUUEeHUU NPAKMUYECKUX 3a0ay U 3a0ay u3 Opyeux yueonsix
npeomemos,

o 3anUCbIBAMb U OKPY2IAMb YUCA0BbIE 3HAUEHUS PEAIbHbIX 6EIUYUH C UCNOTIb3068AHUEM PA3HBIX CUCTNEM UBMEPEHUA.
ToxnecTBeHHBIC IPE00pa3oBaHNS

o Onepuposamv noHAMUAMU CIENeHU C HAMYPATbHbLIM NOKA3ameneMm,

o 8bINONHAMb NPEoOPA308AHUS  YENblX BbIPANCEHU. Oelicmeus ¢ O0OHOYIeHaMu (ClodceHue, @bluumanue,
YMHOJICEHUE), OeUCMBUsL C MHO20UIeHAMU (Cl0JCEeHUe, 8bIYUMaHUe, YMHOJICEHUE),

o BbINOTHAMb PA3NIONCEHUE MHOL0UNEHO8 HA MHONCUMENU OOHUM U3 CNOCOD08. 8blHeceHUe 3a CKOOKY, 2pYNIUPOsKa,
ucnov308anue Gopmyn COKpAWeHH020 YMHONCEHUSL,

o 8bL0€IAMb K8AOPAM CYMMbl U PASHOCMU OOHOYNEHOS,

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYIUX NPeIMeTOB:

o 8bLINOIHAMb NPEoOPA3068aHUs AN2eOPAUYECKUX 8bIPANCEHUN NPU PeUleHUU 3a0ay OpY2Uux y4eOHbIX NPeoMenos.
YpaBHEeHUS M HEPABEHCTBA



o Onepupogamuv noHAmMuiAMU. ypagHeHue, HepaeeHCcmeo, KOPeHb YPAGHEHUs, peuleHUue HepaseHCmed, PAGHOCUNbHbIE
ypaeneHus, 0o1acms onpeoenienus ypasHeHus (Hepagencmea, CUcCmeMmol YpasHe uil);

o peuwiams UHElHble YPABHEeHUs U YPAGHEHUs, C8OOUMble K JUHEUHbIM C HNOMOWBIO MOACOECTEEHHbIX
npeobpazosanuii;

o peuiams TuHeliHble YPAGHeHUs U HepaGeHCMEa ¢ Napamempamu,

o peuiams HeCI0HCHbIE CUCIEMbL TUHEUHbIX YPASHEHUI C NapamMempamu,

DyHKUUH

o Onepupogsamv nouamuamu: @QYHKYUOHAIbHASA 3A6UCUMOCMYb, (DYHKYUA, 2paguk @yHkyuu, cnocobvl 3a0anus

GyHKYUY, apeymenm u 3naveHue QYHKyuu, 001acms onpeoeneHus U MHOJICeCmse0 3HaueHull QYHKYuu, cmpoums epapuxu
JIUHEUHOU DYHKYUL,

o COCMABNAMb YPAGHEHUS NPAMOU NO 3A0AHHBLIM YCI0BUSAM. NPOX0Oawel uepe3 08¢ MOUKU C 3A0AHHbIMU
KOOPOUHAMAMU, Npoxooswell yepe3 OaHHyi0 MOYKy U NaApaileibHOU OAHHOU NPAMOLL,

B noBceqHeBHON KM3HU M TP M3YyYeHHH APYTUX MPEIMETOB:

° UTLTIOCMPUPOBAMb C NOMOWBIO 2PADUKA PEAlbHYI0 3A8UCUMOCTb UL NPOYECC NO UX XAPAKMEPUCMUKAM,
TekcTOBBIE 3a]a4H

° Pewamv npocmoie u croocnvle 3a0avu pazHvix munog, a makaice 3a0a4u NOGbIULEHHOU MPYOHOCMU,

° UCNOAB308AMb PA3HLIE KPAMKUE 3aNUCU KAK MOOeau MeKCMO8 CILONCHbIX 3a0ad OJis1 NOCMPOEeHUs. NOUCKOBOU
cxemul U peuenuss 3a0auy;

° Paziudams Mooeib meKcma U Mooeib peuleHus 3a0aiu, KOHCMpPYuposams K 00HOU MOOeU PeueHUs: HeCIL0HCHOU
3a0a4u pasHvlie MoOeiu mekcma 3a0ayil,

° 3HaAMb U NPUMeHAmMb 00a cnocoba Noucka peuleHus 3a0ay (om mpedosaHusi K YCA08UIO U OM YCA0BUS K
mpebosanuio),;

° MOOeUPOBANb PACCYIHCOEHUs. NPU NOUCKE PeUleHUs 3a0ay ¢ NOMOWbIO 2pagh-cxembl,

° 8bLOEIAMb IMANDBL PEULEHUS 3A0AUU U COOEPHCAHUE KAAHCO020 dMand;

° ymems 6ulOUpaAmMv ONMUMATLHLIL MemoO peuleHuss 3a0a4u U 0CO3HABAMb 6blOOP Memood, paccCMampuéanb

Ppasnuutvle Memoobvl, HaAX00Ums pa3Hvle peuleHus 3a0a4u, ecliu 803MOHCHO;
o AHATU3UPOBAMb 3AMPYOHEHUSI NPU PEULeHUU 3A0aY,



o 8bINOIHAMYb PA3IUYHbIE NPeoOPA308aHUSL NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOBAMb HOBblE 3A0ayl U3 OAHHOU, 8
mom uucie obpammoie;

o UHMEPNPemupo8ams 8bIYUCIUMENbHbIE Pe3yIbmamyl 8 3a0ayde, UCCIe008amb NOLYUYeHHOe peuleHue 3a0adu,

o AHAIUZUPOBAMb BCEBOIMOJICHbIE CUMYAYUU 3AUMHO20 PACHONO0NCEHUS O08YX 00BbEKMO8 U USMEHeHUe Uux
Xapakxmepucmuk npu COBMeCmMHOM OBUICEHUU (CKOpOCMb, 8peMs, pAcCmoAHUe) NpU peueHuy 3a0a4 Ha 08UdCeHue 08yxX
00beKmMo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIOHCHLIX HANPABLEHUSX,

o Uccne008ams 8Ce8O3MONCHbBIE CUMYAYUU NPU peueHUU 3a0ad Ha 08UdCeHUe No peKe, pacCMampudams pasHbvle
cucmemol omcuema,

o peulams pazHooopasHvie 3a0ayu «Ha 4acmuy,

o peuiams U 000CHOBbI8AMb CB0€ peuleHUe 3a0ay (8bl0eNamb MameMamuyeckyio 0CHO8)Y) Ha HAX0HCOeHue Yacmu
Yucna U Yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICIA OpoOU;

B noBcexHeBHOI KM3HU M NP U3YYEHHH APYTUX MPeAMETOB:

o 8bl0enAMb NpuU peuleHuu 3a0ay Xapakxmepucmukyu paccMampueaemol 6 3aoaye cumyayuu, OMiuyHvle Om
PeanvHbulX (me, om KOmopwix abcmpazuposanics), KOHCMpPYUpo8ams HO8ble CUMYAYUU C Y4emoM dMUX XapaKmepucmux, 8
YyacmHoCcmu, Npu peulenuu 3a0ay Ha KOHYEeHMpayuu, yuumoléams nIOMHOCHb eUeCcmed;

o peulams u KOHCmMpPYUpo8ams 3a0ayu Ha OCHO8e PACCMOMPEHUS PEATIbHbIX CUMYAYUll, 8 KOMOPbIX He mpebyemcs
MOYHbLL GLIYUCTIUMENILHBIU Pe3YTbman,

o peuams 3a0ayu Ha 08UdIceHUe No peKe, pAcCCMampueads pazHvle CUCMeMbl Omciema.
CrarucTuka U TeOpHus BepPOSITHOCTEI
o Onepupogamv  noHAMUAMU:  CMOLOUaAmMble U  Kpy2ogvle Ouazpammsl, madiuysl OAHHBIX, CpeoHee

apugmemuyeckoe, Meouana, Hauboavulee U HauMeHbulee 3HAYeHUs 8blI00PKU, PA3MAX 8b1O0PKU, OUCHEPCUSL U CIMAHOAPMHOe
OMKJIOHEHUe, CAYYAUHA USMEHYUBOCHIb,

o usenekamv uHGopmayuro, npeocmasienHtHyo 8 madauyax, Ha ouazpammax, spagurax,

o coOCmMasisimo mabauysl, Cmpoums OUASPAMMbL U 2PAGUKU HA OCHOBE OAHHDIX,

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX MPeIMeTOB:

o U3BeKams, UHMEPRPemuposams U npeoodpa30evleams UHGOPMAYUIO, NPeOCMABIeHHYI0 8 mabauyax, Ha
ouazpammax, epagurax, ompaicaruyro COUCMEA U XapaKxmepucmuku peaibHblX NPOYecco8 U A61eHUlL,

o onpeoenams CmamucmuieckKue Xapakmepucmuxu 6blOOPoK no madauyam, Ouazpammam, epagpuram, blnOIHAMb

CpaesHeHUe 6 3asucumocnmu on yeiu peuterus 3adaqu;



Hcropus MmaTteMaTuKH

° Xapaxkmepuzoeamsv 6K1A0 8blOAIOUWUXCA MAMEMAMUKOS 8 PA38UMUE MAMEMAMUKU U UHBIX HAYYHbIX 0O1acmel;

° NOHUMAMb poib Mmamemamuxku 68 pazsumuu Poccuu.

MeToabl MaTEeMaTHKH

° Hcnonv3ys uzyuenHvie Memoovl, Npo8oOUmMs 00KaA3amelbCmao, 8bINOIHANb ONPOBEPHCEHUE,

° 8b1OUPaAMb U3YUEHHbLEe MEeMOOblL U UX KOMOUHAYUU Ol peUleHUs. MAmMeMamu4eckux 3a0ay;

° UCNONB308AMb MamMeMamuiecKue 3Hanus 0 ONUCAHUSL 3AKOHOMEPHOCMEll 8 OKpYcaroujell 0eticmeumenbHOCmu
U NPOU3BEOEHUSX UCKYCCMBA,

° NpUMeHAmMb npocmetiuiue NPoSPAMMHbLE CPeOCmea U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl NPU PeueHUU

mMamemamu4ecKux 3a0adu.

Ydyennk 8 kiacca HAyYHTCS (IJI51 MCMOJIbB30BAHUS B MOBCEHEBHOM KU3HHU U 00ecriedeHNsi BO3MOKHOCTH
YCIIETHOTO MPOAOJIKeHUs 00pa3oBaHus HA 0230BOM yPOBHe).

DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

° ONEPUPOBATH TMOHITUAMU MHOXECTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXECTBO, MNPUHAJICKHOCTb, HAXOIUTh
nepecedeHne, 00beJMHEHNE MHOXKECTB, TIOJIMHOKECTBO B IIPOCTEUIIINX CUTYAIIHSIX;

Yucaa

° OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSAMHU: apru(PMETUUESCKUN KBAIPATHBIN KOPEHB;

° OIICHUBATh 3HAUYCHUE KBAJIPATHOTO KOPHS U3 MOJOKUTEIBLHOIO IIEJI0T0 YUCIA;

° pacrno3HaBaTh pallMOHAIbHbIC U UPPALIMOHAJIBHBIE YHUCIIA;

ToxxnecTBeHHbIE IPe0OPA30BAHMS

° BeIMOHATE HECIOXKHBIE TPeoOpa3oBaHUs I BBIYMCICHUS 3HAYCHHM YHCIIOBBIX BBIPAKCHHH, COJEpIKANIUX
CTENEHH C HATYpAIbHBIM MMOKA3aTEJIEM, CTEIICHU C LEJbIM OTPHUIATEIILHBIM MTOKA3aTEeIEM;

° BBITIOJIHSITh HECJIOKHBIC TpeoOpa3oBaHUsS JPOOHO-TMHEHHBIX BBIPAKCHUH M BBIPAKCHHH € KBaJIpaTHBIMHU
KOPHSIMU.

B nmoBceHeBHOM KM3HU M NIPU M3YYEHUH APYTUX NMPeIMETOB:

° MTOHUMATh CMBICJI 3aIlUCH YKCJIa B CTAHIAPTHOM BU/IE;

° OTNepupoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aMKUCh YUCTIAY.

YpaBHeHUs U HEPABEHCTBA



° OmnepupoBaTh Ha 0230BOM YPOBHE MOHSTUSIMU: HEPABEHCTBO, PEIIICHNE HEPABEHCTBA;

° MPOBEPATH CIPABEIIUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

° peliaTh JIMHENHbIE HEPABEHCTBA U HECIIOXKHbBIC HEPABEHCTBA, CBOASIIUECS K JIMHEUHBIM;

° pelIaTh CUCTEMbI HECTIOKHBIX JIMHEWHBIX HEPABEHCTB;

° POBEPATH, SABIISIETCA JIM TAHHOE YUCIIO PEIICHUEM HEPABEHCTBA;

° pemaTth KBaJpaTHbIe YpaBHEHUS 110 (hOpMYJie KOPHEH KBaJpaTHOT'O YpaBHEHNS,

° n300paxkaTh PEIICHUS] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSMOM.

DOyHKUUHA

° IIPOBEPSITH, SBISACTCS JIU JaHHBIN rpaduk rpadukoM 3aJaHHON (PYHKIINH;

° OTIPENIECNIATh MPUOTUKEHHBIC 3HAUCHHUSI KOOPAUHAT TOUKH TIepeceyeHus rpadukoB QyHKITUT;

HUcropust MaTeMaTUKH

° OnuceIBaTh OT/ICJIBHBIE BBIJIAIOIIMECS PE3YJIBTATHI, IOJYUYCHHBIE B X0/I€ Pa3BUTUSI MATEMATUKU KaK HAYKH;

° 3HATh MPUMEPHI MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOMN HCTOPUEIH;
° ITIOHUMATh POJIb MATEMATHUKH B pa3BUTUM Poccun.

MeToabl MAaTEMATHKH

° BriOupath nmoaxoasmuii n3y4eHHbIN METO/ IS PEIISHUs] H3yYeHHBIX TUIIOB MaTeMaTUUECKUX 3a]1a4;

° [IprBOINUTE MPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH JEMCTBUTEIBHOCTH U MPOU3BEICHUAX
HCKYCCTBA.

Ydyenuk 8 kjacca MmoJy4YMT BO3MOKHOCTH HAYYHMTHLCS /1JIs1 00ecneyeHusi BO3MOKHOCTH YCHENIHOT0 MPOI0JIzKeHUs
o0pa3oBaHus HA 0230BOM M YIJIy0JI€HHOM YPOBHSX.

JIeMeHThI TEOPUH MHOKECTB U MATEMaTHYeCKOI JIOTUKH

o Onepuposamv nowsmusmu: onpedenenue, meopema, aKCuomda, MHONCECME0, XAPAKMEPUCTIUKY MHONICECMEd,
NEeMEHmM MHOMCeCmad, nycmoe, KOHeyHoe U OeCKOHeUHOe MHONCECMBO, NOOMHONCECMBO, NPUHAONEHCHOCTb, BKIIOYEHUE,
PABEHCMBO MHOMCECE,

o U306padicamsb MHOMCECMBA U OMHOULEHUE MHONCECE C NOMOWbIO KpY20o8 Jliiepa,

! 3,[[er " Jajie€ — 3HATh ONPEACIICHUE ITOHATHU A, YMETDb MTOACHATE €0 CMBICJI, YMETH UCITIOJIb30BATh IIOHATHUE U €T0 CBOMCTBA IIpA ITPOBEACHNN paCCy)KZ[eHPIfI, JOKa3aTCIbCTB,
peuieHnH 3a1a4.



L4 onpedeﬂﬂmb I’lpZ/lHaaﬂleCHOCmb JJIEMERMA MHOIHCECMB)), 00veouHenuIo u nepece4erHuro MHoacecmse,

° 3a0a6amb MHOMCECMBO C NOMOULbIO NEPEeYUCTIeHUsL DJIEMEHMO8, CJIOBECHO020 ONUCAHUSL,

° onepuposamsv  NOHAMUAMU.  BbICKA3bIGAHUE, UCMUHHOCMb U  JIOJHCHOCMb  8bICKA3bIGAHUS, OMpUyanHue
8bICKA3bIBAHULL, ONepayul Hao 8bICKA3bIBAHUAMU: U, UTU, He, YCIIOBHbLE BbICKA3bIGAHUS (UMNIUKAYULL),

° CMPpOUMb 8bICKA3BLIBAHUS, OMPUYAHUSL 8bICKA3bIGAHULL.

Yucaa

° Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPAILHBIX HYUCET, MHONCECMBO YEeIblX YUCel, MHOMCeCmaEo

PAYUOHAIIBHBIX  HUCEeN, UppayuoHalbHoe 4YUcio, K6dddeHblﬁ KOpPEHb, MHOIHCECMBO oelcmeumeibHbix qucel,
ceomempudecCKkas unmepnpemayusil HamypdajbHblX, YejblX, pAaUUOHA/IbHbLX, oelcmeumenbHblx yuceau,

o BbINOJHAMb OKPY2IeHUE PAYUOHATbHBIX YUCEL C 3A0AHHOU MOYHOCMbIO,

o CPABHUBAMb PAYUOHATIbHBIE U UPPAYUOHATIbHbIE YUCIA,

o npeocmasiams payuoHaiIbHoe YUCio 8 ude 0ecimudHol Opoou,

o NOHUMAMb U OOBACHAMb PAZHUYY MENCOY NOZUYUOHHOU U HENOZUYUOHHOU CUCEMAMU 3aNUCU YUCeT;

o BbINOJHAMb GLIUUCTICHUS U NPE0OPAZ0BAHUSL BBIPANCEHUU, COOEPAHCAUUX OelCTNBUMENbHbIE YUCLA, 8 MOM YUCTe

KOPHU HAMYPATbHbIX CHeneHell.
TosxkaecTBeHHbIE TPeodpa3oBaHUA

° Onepupoeamb NOHAMUAMU CNMEenerHu C HAmypajlbHbIM noxkasamejiem, CmeneHu cC uyeiavbiM ompuyanieslbHbIM
nokasameJiem,
° 6blNOJIHAMb I’lp€06pa3080H7/l}l 8blp(19fceH1/llz, codep:»cau;ux cmeneru ¢ yeavimu ompuyamelbHblIMU noxkasameyimu,

nepexooums om 3anuci 8 uoe Cmenetu C YeavlM OMpUyamelbHblM noKazamesem K 3anucu 6 suoe opoou,

o 8LINONIHAMb  NPeobpazo6anus OpPOOHO-PAYUOHANIBHBIX — BbIPANCEHUU: COKpaujeHue Opoobel, npugedeHue
aneebpauyeckux opobdeu Kk 00wemy 3HameHamenio, ClLodNCeHUue, YMHOJCeHUe, OeleHue anreebpauyeckux opooel, o3eedeHue
aneebpauyeckou 0pobu 6 HAMYPAILHYIO U YeIVIo OMPUYAMeNbHYI0 CMeneHb,

o 8bINOIHAMb NPE0OPA308AHUS BLIPANCEHUU, COOEPHCAUJUX KBAOPAMHDbBIE KOPHU,

o 8b10€/IsIMb K8AOPAm CyMMbl UL PA3HOCHU 08YVYNEHA 8 BbIPANCEHUSX, COOEPHCAUUX K8AOPAMHblEe KOPHU,

o 8bINOIHAMb NPE0OPA308AHUS BLIPANCEHUU, COOEPAHCAUJUX MOOYIIb,]



o 8BINONIHAMb PA3NONCEHUE MHOLOUIEHO08 HA MHONCUMENU PA3HLIMU CHOCOOAMU, C UCNONb308AHUEM KOMOUHAYULL
PA3TUYHBIX NPUEMOE,;

o ucnonvsoeams meopemy Buema u obpamuyio eu,

o 8bINOIHAMb NPE0OPA308AHUS BbIPANCEHULL, COOEPHCAUUX K8AOPAMHble KOPHU, KOPHU CIMEeNneHu n;

o 8BINOIHAMb PA3TUYHBIE NPE0OPA3068AHUS BbIPANCEHUL, COOEPHCAUUX MOOVIU,

o 8bINOIHAMb NPOBEPKY NPABOON0000US PUSULECKUX U XUMULECKUX POPMYT HA OCHOBE CPABHEHUs. paZMepHOCHmell

U 8aIeHMHOCmel.
B noBcegHeBHOM KU3HU U TIPU U3YYEHUH APYTUX NPeAMETOB:

L4 6bINOJIHAMb I’lp€06pa306CZH1/l}Z u oelicmeusi ¢ yuciaamu, 3AnNUCaAHHbIMU 6 cmaHOapmHOM 61408,'

YpaBHeHUS ¥ HEPABEHCTBA

o Onepuposamv noHaAmMuAMU. YPAGHeHUe, HEPAGEHCMBO, KOPEHb YPABHEHUA, PeuleHue HepaseHCcmed, paeHOCUTbHbLE

ypasHenus, 001acmy onpeoenenus ypasHenus (HepageHcmea, CUCmeMul YpaeHeHU Ul HEPAGEHCME);

® pewiamsv KeaopamHvle YPAGHEeHUs U YPAGHEHUs, C800uMble K KBAOPAMHBbIM C HOMOWDBIO MONCOECHBEHHBIX
npeobpazosanuii;

* pewams npocmetiuiue UppAYUOHATbHbIE ypagHeHus euda (/T (x) =a,;

® peuiams YPasHeHUs: CHOCOOOM PA3I0AHCEHUS HA MHONCUMENU U 3AMEeHbl NePeMEeHHOUL,
Yucaa.

® peuwiams JUHElHble YPABHEHUs U HePABeHCMEa C NapamMempamu;
® peuiams HEeCl0NHCHbIE K8AOPAMHbLE YPABHEHUS C NAPAMEMPOM;
HUcropust MaTeMaTUKH

° Xapaxkmepuzoeamuv 6K1A0 8bLOAIOWUXCS MAMEMAMUKOS 8 PA36UMUE MAMEMAMUKU U UHBIX HAYUHBbIX 001acmell;

° HOHUMAMb PoJib Mamemamuxu 6 pazeumuu Poccuu.

MeToabl MaTEMATHKH

° Hcnonv3ys uzyuennvle memoowl, NPo8OOUNMsb 00KA3AMeNbCMBO, BbINOJIHAMb ONPOBEPHCEHUE;

° 8b1OUPAMb U3YHUEHHbLE MEeMOObL U UX KOMOUHAYUU OIS PeULeHUs. MAMeMAMU4ecKux 3a0ay;

° UCNONIL308AMb MamemMamuieckue 3Hanus 01 ONUCAHUSL 3AKOHOMEPHOCMeEll 8 OKpYIcarwell 0eticmaumeilbHOCmu

u np0u3eedeﬂuﬂx uckyccmea,



o NpUMeHsAMb npocmeuuiue NpoepamMmmHvle Cpeocmsed U INeKMpOHHO-KOMMYHUKAYUOHHbLE CUCIEMbL NPU PeUleHUU

Mamemamudeckux 3a0au.

Yuyenuk 9 kiacca HaydyuTcsi (JUISl HCIOJIb30BAHHS B MOBCETHEBHOM KU3HM M 00ecriedeHnsi BO3MOKHOCTH

YCIIEITHOTO MPOAOJIKeHUs 00pa3oBaHus HA 0a30BOM yPOBHe).

DyHKUUHA

¢ 110 rpadMKy HAXOAUTH 00JIACTh OMPEEICHUS, MHOKECTBO 3HAUCHHH, HYJIU (YYHKIIUH, IIPOMEKYTKH 3HAKOITOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHUs U yOBIBaHUS, HAUOOJIbIIIEEe U HAUMEHBIIICE 3HAYCHUS (DYHKIIHH,

® TIPOBEPATH, ABISICTCS JIN JAHHBIA rpaduk rpadukoM 3aJaHHON (QYHKIINU;

e OmpeneaTh NPUOIMKCHHBIC 3HAYCHHUS KOOPUHAT TOYKHU MepecedeHus rpaduKoB (PYHKITUH;

® WCITOJIB30BaTh CBOMCTBA KBAAPATUIHOW PYHKITMHU U e€ rpadyK NpH PEIICHUH 3a7a4 U3 APYTUX YUSOHBIX MPESIMETOB.

ocaenoBareabHOCTH

e OonepHupoBaTh Ha 0A30BOM ypOBHE MOHATHSIMU: IOCJICIOBATCILHOCTD, apU(PMETHICCKAs MMPOTPECCHUsi, TEOMETpUUCCKas
IPOTrpeccHus;

® pemarh 3a7a4d Ha MPOrPECCHU, B KOTOPHIX OTBET MOXET OBITh IMOJY4YEH HEMOCPEJACTBEHHBIM IOJCYeTOM 0e3
npuMeHeHus: GopMyI.

B noBceqHeBHOM KM3HU M TP U3Yy4YEeHHUH JAPYTUX NPEeIMETOB:

® KCIIOJIb30BaTh TpaUKK peaNbHBIX MPOLECCOB M 3aBUCUMOCTEH UIsl OIpEAeNieHHs] MX CBOWCTB (HauOoJblIME U
HaUMEHBIITNE 3HAYCHHSI, IPOMEKYTKHU BO3pACTaHUsI M YOBIBaHMSI, 00JIACTH MOJOKUTEIBHBIX U OTPUIIATEIIbHBIX 3HAUCHUI
U T.IL);

CraTucTHKA U TeOpHUsi BePOSITHOCTEM

e lMerp mpencTaBlieHHE O CTATUCTUYECKUX XapPaKTEPUCTHUKAX, BEPOATHOCTU CIyYAHOTO COOBITHS, KOMOWHATOPHBIX

3a/1ayax;

peniaTh npocTeiimme KOMOUMHATOPHBIE 33/1a9U METOJIOM IIPSIMOTO M OPTaHU30BAHHOTO Tepedopa;

MPEICTABIATH IAHHBIE B BUE TaOIUIl, AHarpamM, rpaduKos;

YUTAaTh MHPOPMAIIUIO, PEJICTABICHHYIO B BUJIE TAOJHUIIbI, TUarpaMMbl, rpaduka;

OTIPEJICISITh OCHOBHBIE CTATHCTHYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHUININX CITydasix;

UMETh TIPEICTABIICHUE O POJIH 3aKOHA OOJBIITUX YUCET B MACCOBBIX SIBJICHUSX.



B noBcegHeBHOM KU3HU M NIPU M3YYCHHUHU APYITUX NMPeIMETOB:

o OLICHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJOM Mepedopa;
o UMETh NPEJICTABIICHUE O POJIM MPAKTUYECKH IOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI;
o CpPaBHUBATh OCHOBHbBIE CTAaTHUCTHUUYECKUE XapaKTEPUCTUKU, MOJIyUEHHbIE B MPOLIECCE PEIICHUs TMPUKIATHOU

3aJ1a41, U3YUYCHU PCATIbHOIO SABJICHUA,

® OIICHUBATh BEPOATHOCTh PEaJIbHBIX COOBITUI U SIBJICHUN B HECIIOKHBIX CUTYAIIHSIX.
TexkcToBBIE 3a0aYU

o pemaTh 3a/1auu pa3HbIX TUIOB (Ha paboTy, HA MOKYIIKH, HA JBUYKEHUE), CBSI3BIBAIOIINX TPU BEJIMUUHBI, BBIJCIATh
ATU BEJIMYMHBI U OTHOIIEHUSI MEXIAY HUMU,

o HaXOJUTh MPOLIEHTHOE CHUKEHUE WJIM ITPOIEHTHOE MOBBIIIICHUE BEIUUNHBI,

o OIIEHUBATh PE3YJIbTAThl BBIUMCICHUN MPU PEIICHUHN TPAKTUYECKUX 3a]1a4;

o UCITIOJIb30BaTh YUCJIOBBIC BEIPAKCHUS MPU PEIICHUH TPAKTUUECKUX 3a/1a4 ¥ 33]1a4 U3 IPYTUX YICOHBIX MPEIMETOB.
HUcropust MaTeMaTUKH

o OnuceIBaTh OTIENBHBIE BBIAIOIINECS PE3YIIBTATHI, IOJYYEHHBIE B X0/1€ PAa3BUTHS MATEMATHKU KaK HAyKH;

o 3HATh IIPUMEPHI MATEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH;

o IIOHMMAaTh POJIb MAaTEMATUKHU B pa3BUTUU Poccum.

MeToabl MAaTEeMATHKH

o Br16upath moaxoasmuinii H3y4eHHbIA METO/ IJIsl PEIICHUS U3yYEHHBIX TUIIOB MaTEMAaTUYECKUX 3a/1aY;

° [IprBOIUTE MPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEN B OKPYIKAIOIIECH JEMCTBUTEIBHOCTH U MPOU3BEICHUAX
UCKYCCTBA.

Ydyenuk 9 kjacca MmoJy4uT BO3MOKHOCTb HAYYUTHCS IS o0ecriedeHus BO3MOKHOCTH YCIIEIIHOTO NMPOA0IKEeHUS
o0pa3oBaHus Ha 02a30BOM M yIJIyOJICHHOM YPOBHSX.

ToxknecTBeHHbIE TPeodpa3oBaHUA

®  pPAcKIA0bI8amMb HA MHOJCUMENIU KBAOPAMHbBIL  MpPEeXUeH,

®  GLINOIHAMb OeJleHUe HA MHO20YNEH C OCMAMKOM,

YpaBHeHUs U HEPAaBEHCTBA

n .
® pewiams ypagHeHus uoa X =a,
® peuwiams YPagHeHUusi CHOCOOOM PA3I0AHCEHUS HA MHOMCUMENU U 3AMEHbL NePEMEHHOLL,



UCNONIL308AMb MEMOO UHMEPBAIO8 OIS peuleHUs Yeavlx U OpOOHO-PAYUOHATILHBIX HEPABEHCMS,
peuamsv HeCl0JCHbLE YPABHEHUS 8 YelblX YUCTAaX.
Pewamu pasnvie 6uovl ypasnenuil 4 cmeneneti, OpoOHO-paAyUOHAIbHBIE U UPPAYUOHATbHYIE.

B noBcegHeBHOM KU3HU M NIPU M3YYCHHUHU APYTMX MPEeIMETOB:

COCMABNAMb U peulams JUuHelinble U K8aopamuvle YPAGHeHUsl, YPAGHEeHUs, K HUM C800AuUecs, CUCMeMbl TUHENHbIX
VpaeHeHUll, Hepagencmes npu peuleHul 3a0ay Opy2ux y4eOHsblx npeomemos;
BbINOJHAMb OYEHKY NPABOON0000Us Pe3yIbmamos, NOIYUAeMblX NPU PeuleHUU JUHEUHbIX U K8AOPAMHBIX YPAGHEeHUL U
cucmem JUHEUHbIX YPAGHEHUI U HePABEHCME NPU PeuleHUU 3a0ay Opy2ux y4eOHblX npeomemos;
8b10UPamMb COOMBeMCcmayoujue YpasHeHus, HepaseHCmed Ul UX CUCmeMbl 01 COCMABLEHUS MAMeMamuiecKou Mooeau
3A0AHHOU PeanbHOl CUMYayuu Uil NPUKIAOHOU 3a0ayu,
yMemb UHMepPNnpemuposams NOJNYYEHHbIL NPU peuleHUuu YPAHeHUs, HepaseHCmed UIU CUCmeMbvl pe3yibmam 8
KOHMeKCme 3a0aHHOU peailbHOU CUmyayuy Uiy NPUKIaoHou 3a0a4u.

DOyHKIMHA
Onepuposamv NOHAMUAMU. DPYHKYUOHAILHASL 3A6UCUMOCIb, PYHKYUSA, epaduK @YHKYuUU, cnocobbl 3a0anusi GyHKyuu,
apeymeHm u 3uaverue QyHKyuu, 061acmos onpeoeneHus U MHOMCeCma0 3HAUeHUll (OYHKYUU, HYIU QYHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMBA, MOHOMOHHOCMb (DYHKYUU, YeMHOCMb/HeYemHoCmy QYHKYUU; nepuooudHocms QyHKyuu, papux
QYHKYUU, 6ePMUKATIbHAS, 20PU3OHMATbHASL ACUMNMOMbL, 2PAPUK 3A8UCUMOCTU, He ABIAIuelcs yHKyuel,

cmpoums 2paguKu IUHeUHOo, K8AOpamuiuHou yHKyuil, 00pamHol NPONOPYUOHAILHOCMU, QYHKYUU 8U0A. y =a+

X+b'
y=x1y=¥x y=|x

Ha npumepe KeaOpamuuHou @QYHKYUU, UCNOIb306amsb npeobdpazosanus epagurka @yukyuu Y=(X) ors nocmpoenus
epaguxos PyHKyull y = af (kx+b)+c

COCMAgIsIMsb YPAGHEHUsl NPSAMOLU N0 3A0AHHBIM VCIIO8UAM: NPOX0Oawell Yepe3 08e MOYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU,
npoxoosauel yepe3 OaHHy MoyK)y U NapaiilelbHOtU OAHHOU NPAMOU,

uccned0o8ams YYHKYUio no ee epagpuxy;

HAaxo0ums MHOIHCECMBO 3HAYCHUL, HYU, NPOMENHCYMKU 3HAKONOCOSHCIEA, MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUU,

onepuposamv NOHAMUAMU: HOCAE008AMENbHOCb, aAPUDMEMUYECKas NpoSPeccus, 2eoMempuidecKdas npocpeccus,
Xapaxkmepucmuieckoe c80UCMBE0 apupmMemudeckol U 2eoMempuyecKkol npozpeccuu;



® uccredosamv npozpeccul, 3a0anHvle peKypPPEeHmHO;

® pewiamv KOMOUHUPOBAHHbBLE 3A0AYU HA APUPMEMUUECKYIO U 2E0OMEMPUYECKYI0 NPOSPECCUIO.

B noBce1HeBHOM KM3HU M TP U3YyYeHHUH APYTUX MPEIMETOB:

® ULIIOCMPUPOBATL C NOMOWDBIO 2PADUKA PeabHYI0 3a8UCUMOCTNb ULU NPOYECC NO UX XAPAKMEPUCTUKAM,

®  LUCNONBL3068AMb CEOLUCMBA U 2PADUK KBAOPAMUYHOU (DYHKYUU NPU peueHUU 3a0ay U3 Opy2ux y4eOHblX npeomemos.
TexcToBbBIE 3a7a4H

o 0CO3HABAMb U 0OBACHAMb UOSHMUUHOCTb 3A0aY PASHLIX MUNO0B, CEA3BIEANOWUX MPU GeTUYUHbL (HA pabomy, Ha
NOKYNKU, HA OBUJICEHUE), BblOeNsiMb MU GEIUYUHBL U OMHOWLEHUS MeHCOY HUMU, NPUMEHAMb UX NPpU peueHuu 3aoat,
KOHCMPYUposams coOCmMeeHHbvle 3a0ay YKA3AHHbIX MUNO8,

o 811a0emb OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCl, CNasbl, KOHYEHMPAayuu,

o pewams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0DOCHOBAHUEM, UCHOIb3YS PA3HbIE CNOCODbL;
o pewams Jo2udeckue 3a0aiu pazHblMu cnocooamu, 6 mom yucie, ¢ 08yms OJ10Kamu u ¢ mpems OJ10KAMU OAHHBIX C
HOMOWbI0 Mabauy,

o pewams 3a0ayu no KOMOUHAMOPUKe U MeopuU 8ePOSMHOCMEN HA OCHOBe UCNONIb30BAHUS U3YUEHHbIX MemOo008 U
000CHO8bIBAMb peuleHUe,

o peuams HeCl0HCHble 3a0aiu No MAMeMamuyecKol CmamucmuKe,

o 081a0emb OCHOBHbIMU MEMOOAMU PeUleHUsl CIOHCEMHbIX 3a0ay. apupmemudeckuil, areebpaudeckuil, nepeoop
8APUAHMO8, 2eOMeMPUYeCKUll, 2papuuecKull, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSX,

o UBMEHAMb  YCA08UEe 3a0aul  (KOTUYECMBEHHble U KAYeCmEeHHble OdHHble), UCCIe008amb UBMEHEHHOe
npeobpazosaniue.

CraTucTHKA U TeOpHs BePOSITHOCTEI

o  Onepuposamv NOHAMUAMU. OUCNEPCUSL U CMAHOAPMHOe OMKIOHeHUe, CIYUAHASL UBMEHYUBOCTb,

® onepuposamv NOHAMUAMU. (PAKMOPUAIL YUCIA, NEPeCMAHOBKU U couemanus, mpey2oivhuk Ilackans;

®  NpUMEHSAMb NPABUTIO NPOU3EEOCHUS NPU PeULeHUU KOMOUHAMOPHBIX 3A0a4,

® Onepuposamv NOHAMUAMU: CAYUAUHBIL ONbIM, CAVUAUHbIL 8bIOODP, UCHbIMAHUEe, JIeMEeHMAapHoe CIAV4atiHoe coOvimue
(ucxo0), knaccuuweckoe onpeoesierue 8eposmHOCMU CIVYALHO20 COObIMUSL, Onepayul Hao CIYYatHbIMU COOLIMUAMU,
npeocmasisims UHGOpMayuio ¢ NOMowblo Kpy2o8 Jiiepa;

® peuwams 3a0ayu HA BbIYUCTIEHUE BEPOSIMHOCU C NOOCHEMOM KOIUYeCm8d 8apuanmos ¢ NOMOoubr0 KOMOUHAMOPUKU.



® OYeHUBAMb 8EPOMHOCIb PEAIbHbIX COOLIMUL U S8TIeHU.

®  3HAMb NPUMEPLL CVYAUHBIX BEAUYUH, U GLIYUCIAMb UX CIMAMUCMUYECKUE XapaKmepucmuKu,
®  UCNONBL3068aAMb POPMYNIbL KOMOUHAMOPUKU NPU PelueHUY KOMOUHAMOPHbIX 34044,

Hcropuss MmaTeMaTuKH

° Xapaxmepuzosamv 6K1A0 8blOAIOWUXCA MAMEMAMUKOS 8 PA36UMUE MAMEMAMUKY U UHBIX HAYYHbIX 0O1acmell;

° NOHUMAmMb poib Mmamemamuxku 6 pazsumuu Poccuu.

MeToabl MaTEMATHKH

° Hcnonv3ys uzyuenHvie memoowl, npo8oo0uUms 00KA3ameabCmeo, 8bINOJHAMb ONPOGEPAHCEHUE,

° 8b1OUPaAMb U3YUEHHbLEe MEeMOOblL U UX KOMOUHAYUU 05l PeUeHUs. MAMeMAMU4ecKux 3a0ay;

° UCNONB308AMb MameMamuyecKue 3Hanus 0 ONUCAHUSL 3AKOHOMEPHOCIELL 8 OKPYIcaroujell 0elucmaumeibHoCmu
U NPOU3BEOEHUSX UCKYCCMBA,

° NpUMeHsams npocmetiuiue NPocpamMMHble CPeoCcmed U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMeEMbl NPU PeueHUU

mamemamudeckux 3a0ad.

Paznen |Il. Conep:xanue Kypca.
7 kaacc. Aareopa.

ToxkaecTBeHHbIE TPE0OPA30BAHUS.

YucsioBbie 1 0yKBEHHbIE BHIPAKECHUS.

Bripaxkenue ¢ nepeMeHHOI. 3HaueHHe BbIpaxkeHUsl. [loacTaHOBKA BbIpa)KEHUI BMECTO IMEPEMEHHBIX.

Heuablie Boipa:xkennsi. CTeneHb ¢ HATYPAJbHBIM NOKa3aTeJIeM.

CrereHb ¢ HaTypaJbHBIM TIOKa3aTelieM W €€ CBOWCTBA. BBIMONHEHHE HECIOXKHBIX MPeoOpa30oBaHUM BBIPAKEHUH,
COAEpKAIMX CTEIIEHU C HATyPAIbHBIM IMOKA3aTEIIEM.

OnHouJieH, MHOTOYWIeH. J[eiicTBUS ¢ OJTHOWICHAMH U MHOTOUYJICHaMH (CIIOKEHUE, BEIYUTAHHE, YMHOKCHHE ). PackpbiTre
CKOOOK, MpUBeIeHNE TTOTO0HBIX cinaraeMbiX. [Ipumenenne GopMyIr COKpaIeHHOTO0 YMHOKEHHS: Pa3HOCTh KBAJPATOB,
KBaJIpaT CyMMBI U Pa3HOCTH. Pa3noskeHrne MHOTOUYICHA HA MHOXKUTEINIH: BRIHECEHHE O0IIETO MHOKHUTENS 32 CKOOKH,
2PYNRUPOBKA, NPUMeHeHUe POopMYTL COKPAUEHHO20 YMHONCEHUS.



PaBencrBa.

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PABEHCTBO € EPEMEHHOI.

YpaBHeHUsS M HEPABEHCTBA.

YpaBHeHus.

[lonsiTue ypaBHEHHS WM KOpHS ypaBHeHUs. [Ipeocmasnenue o pasHocunvHocmu ypaguenuu. Obracmev onpedeneHus
VpasHeHus (001acmv 00NYCMUMbLX 3HAYEHUL NePeMEeHHOLL).

JInHeHOEe YPABHEHME M €r0 KOPHH.

Pemienrie nMHENHBIX ypaBHEHWW. PenieHre JIMHENMHBIX YpaBHEHWH, CBOIAIIMXCA K JIMHEWHBIM. JIuHeliHoe ypasHeHue ¢
napamempom. Konuvecmeo xopHeii nunetino2o ypaguenus. Peulenue TuHelnbiX YPAGHeHUl ¢ Napamempom.

Cucrembl ypaBHeHHMH.

VYpaBHeHHEe C AByMs MepeMeHHbIMU. JIuHelHOe ypaBHEHHE C JBYMs MEpEeMEHHbIMU. [Ipsamas kax epaguueckast
uUHmMepnpemayus MUHetH020 YPasHeHuUus ¢ 08yMsA nepeMeHHbIMU.

[TonsTHe cucTeMbl ypaBHEHH. Perienne cucremMmbl ypaBHEHH .

MeToibl pellieHrs: CUCTEM JIMHEHHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU: epaghuuecKuti Memoo, Memoo CJLOH#CeHUs, METO]T
NOJICTAHOBKH.

Cucmemul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

JIuHeHas PyHKUUA.

[loctpoenue rpaduka nuneHoi ¢yHkuuu. [Ipumeps! QyHKIMH, MONydaeMbIX B MPOILIECCE UCCIENOBAHUSA PA3ITMUHBIX
pEaNbHBIX MPOIIECCOB M PEIICHH 3a/1a4. 3HaueHne GyHkiuu B Touke. CBoicTBA U rpaduK JIUHEHHON (PYHKIIMH. YTIOBOI
koa(dduimeHt npsaMoi. Pacmonoxkenne rpaduka JUHEHHOW (DYHKIIMH B 3aBUCHMOCTH OT €€ YIJIOBOro Ko3(duIreHTa U
CBOOOJIHOTO WiIeHa. Haxoowcoenue Kodghhuyuenmos TuHetiHot QYHKYUU nO 3A0AHHBIM YCI0BUAM. NPOXONCOeHUE NPAMOLL
yepez 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOL Hepe3 OAHHYI0 MOYKY U NAPALIebHOU OAHHOU
npsamoti. Vicnonp3oBaHue CBOMCTB TMHEHHON QyHKIIMK U € TpaduKa MpH perieHUu  3aad U3 IPYTuX YI4eOHBIX MPEIMETOB.
DyYyHKUNH.

®yukiun y=x2 1 y=x° u ux rpapuku. Haxoxaenue 1o rpaduky 3HaueHui Gpynkuun. O6IacTH onpeeneHus, MHOKECTBA
3HAYEHUM.

Pelnenye TeKCTOBBIX 3a/a4.

3anaun Ha Bce apudMeTHUecKHe IeCTBHS.



Pemenue TekcTOBBIX 3amad apudmeTrueckuMm crmocoboM. Vcmonp3oBaHue TaONHWIl, CXEM, YEpTEkKeH, APYTHX CPEICTB
MIPEICTABIICHUS JaHHBIX TIPU PEIICHUHU 3a1adu. MoIeTupoBaHUE pealbHBIX CUTYAIMi HA SI3bIKE anreOpbhl, UCCISIOBAHNE
MOCTPOEHHBIX MOJIEJIEH ¢ UCIIOIB30BAaHUEM ammapaTa anreOpsl, HHTEPIPETUPOBAHUE TIOTYUYEHHOTO pe3ybTaTa.

Hcropuss MmaTeMaTuKH

BosHuknoseHue mamemamuxu Kak Hayku, smansl ee pazeumus. OcnoeHble pazdenvl mamemamuku. Bvioarowuecs
MamemMamuKu U ux 6K1a0 6 pazeumue HayKu.

3apoorcoenue anceopvi 6 neopax apugpmemuxu. An-Xopesmu. Poocoenue oyxeennou cumeoruxu. I1. @epma, @. Buem, P.
Hexapm. Hcmopus gonpoca 0 HaxodcoeHuu ¢opmyn KopHel aneedpauieckux ypagHeHutl cmenetetl, 6onvuux yemoipex. H.
Tapmanvs, /[oc. Kapoano, HX. Abens, 3. I'anya.

8 Ki1acc.

Yucaa.

PanuoHajibHbIE YHCJIA.

MHOX€eCTBO, JJIEMEHT MHOXECTBA, MOJAMHOXECTBO, MPUHAIJICKHOCTh, HAXOXKJICHHE TMepeceYeHUs, OObEIUHCHUS
MOJIMHOYKECTBA B MPOCTEUIIINX CIyYasX.

MHOXeCTBO palMoHadbHBIX uuced. CpaBHEHUE pallMOHAJIbHBIX uuced. J[eWCTBUS ¢ palMOHAJbHBIMM YHCIIAMHU.
IIpedocmasnenue payuonantbHo20 Yucia 0ecamudHou opoowvio.

HppauunoHanbHbie YUCIA.

[TonsTue wupparmoHaabHOro uucia. Pacrmo3HaBaHue HppanuoHadbHBIX uuced. [Ipumepsl goka3aTenbcTB B anredpe.

HppanmronaasHOCTh YHMCIA \/E . Ilpumenenue B reomerpuun. Cpaguenue uppayuoHanrbHvlx uYucen. Muoocecmso
0elcmeumenbHbIX Yucei.



JIpoOHO-panuoHAIbHbIE BhIPAKEHHS.

BrImmotHeHHE HECTTOKHBIX MPe0Opa3oBaHmil APOOHO-PAITMOHATLHBIX BRIPAKCHHH.

CreneHp C MeJBIM TIOKa3aTeleM, CTENeHb C IEeNbIM OTpUIATeNIbHBIM ToKa3aTeneM.  [IpeoOpazoBanue ApoOHO-
palMOHANBHBIX BBIPAKEHUHN: CIIOXKECHHE, YMHOXCHHE, JeJeHue. Aneebpauueckas Opobv. [lonycmumvlie 3HAYEHUS
nepemeHHuIX 8 OPOOHO-payuoHaIbHbLx evipadcenusx. Cokpawenue anreeopauveckux opooetl. Ilpusedenue anreebopauyeckux
Opobell k 0owemy 3Hamenamernio. eiicmaus ¢ aneebpaudeckumu OpooIMuU. CLONCEHUE, BblUUMAHUe, YMHOMCEHUe, OeleHuUe,
8036edeHue 6 cmenens. Ilpeobpazosanue gulpasiceHull, CO0EPHCAUUX 3HAK MOOYIIL.

KBaagpaTHbie KOpHH.

ApubdmMernyecknii KBaJpaTHbI KopeHb. [IpeoOpazoBaHue BhIpaKEHUN, COACPKAIIMX KBaJIpaTHbIE KOPHU: YMHOXXCHHE,
JieJIeHNe, BEIHECEHUE MHOXKHTENSI M3-TI0J] 3HAKa KOPHS, GHeCeHUue MHoxicumens noo 3Haxk kopHs. ONeHUBaHUE 3HAYCHHUSI
KBaJIpaTHOTO KOPHS U3 MOJIOKUTEIHHOTO I[EJIOr0 YHCIa.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH.

KBanpartHeie ypaBHeHHs. HermonHble KBajpaTHBIC YpaBHEHUS. [IMCKpUMUHAHT KBAJPaTHOTO ypaBHeHHs. DopMmylia KOpHEH
KBaJpaTHOTO ypaBHEHUs. PerieHune ypaBHEHMIA, CBOISINUXCS K KBaApaTHBIM. leopema Buema. Teopema, obpammuas
meopeme Buema. PerieHne KBaJpaTHBIX YpaBHEHHI: UCTIOIb30BaHUE (GOPMYIIBI Il HAXOXKACHUS KOPHEH, epaghuueckuil
MemooO peulenusl, pasiloxcenue Ha MHONICUmenu, no0oop KopHell ¢ UCNONb308aHueM meopemvl Buema. Konuuecmso xopnetl
K8AOPAMHO20 YPAGHEeHUsL 8 3A8UCUMOCTIU OM e20 OUCKpumuHanma. buxeadpammuvie ypasuenus. Ypasnenus, ceooumvie K
JIUHENHbIM U Kéaopamubim. Keadpammuvie ypasreHus ¢ napamempom.

Ipocmetiuue uppayuonanvivie ypagnenus euda ||t (x) =a, \/ f(x)= \/g (x).

HepaBeHncrsa.

MHOXECTBO, D3JEMEHT MHOXKECTBA, ITOJMHOXKECTBO, TPUHAJICKHOCTh, HAXOXKJCHHE TMepeceucHus, OOBeIMHECHUS
MOJIMHOKECTBA B MIPOCTEUIIINX CITydasiX.

UYucnoBeie HepaBeHCTBA. CBOMCTBAa YHCIIOBBIX HEpaBEHCTB. [IpoBepka cHpaBeNTMBOCTH HEPABEHCTB TPU 3aJaHHBIX
3HAUYCHUAX MepeMeHHbIX. HepaBeHcTBO ¢ mepemeHHod. CTporue u HecTporue HepaBeHcTBa. Obnacmb onpeoeieHus.
HepaseHcmea (001acms 00Ny CMUMbBIX 3HAYeHUll nepemenHot). PerieHne TMHEeWHbIX HEPABEHCTB.

CucremMbl HEpaBEHCTB.

CucTtemMbl HEpaBEHCTB C OJTHOM NepeMeHHOM. Pelllenre cucTteM HEpaBEeHCTB € OJIHOM NEPEMEHHON: TUHEWHBIX, K8AOPAMHBIX.
N300pakeHne perieHns: CACTEMbI HEPABEHCTB HA YHCIIOBOW MPSMOi. 3amucCh pElieHUsI CHCTEMbI HEPABEHCTB.

dyukuun. O0paTHasi NPONOPUUOHAIBHOCTb.




CroiicTBa ¢pyHkmu y=-—. ['unepbdomna.

k
X
Hcropus MaTeMaTHKM.
beckoneunocmo mmnooicecmea npocmuix yucen. Hucna u oaunvl ompesxos. Payuonanvuvle uucna. Ilompedonocms 8
uppayuonanvhulx yucnax. [llkona [ugacopa

9 kJacc.

Heable BbIpa:keHusi. BpinogHeHNE HECIOKHBIX TPEOOPA30BAHUMN LENBIX BhIPAKEHUH.

Keaopammnwiii mpexunen, paznodicenue KeaopamHno20 mpexunieHa Ha MHONCUMENU.

/{po0HO-panHoOHaIbHbIC YPABHCHUS.

Pemenue nmpocreiinx 1poOHO-paliMOHANbHBIX YPaBHEHUN. Peuienue OpooHO-payuoHanbHbIX YPAGHEHUI.

Memoowl pewenus ypasnenuii: memoovl paGHOCUNLHLIX NPeoOpa308aHull, Memoo 3aMeHbl NepeMeHHOU, 2paguuecKul
memoo. Hcnonvzosanue ceoucme QyuKyuti npu peueHuu ypasHeHui.

Vpasnenus suda X" =a.Ypasnenus 6 yenvix quciax.

HepaBeHncrsa.

Keaopammnoe nepasencmeo u ezo pewenus. Peulenue K8aOpamHulX HepaseHCmME: UCHONb308AHUE CEOUCME U 2paguka
K8AOpamuyHoU QyHKyuu, Memoo unmepeanos. 3anucsy peuieHus KaopamHo2o HepaseHCmaa.

Pewenue yenvix u 0pobHO-payuoHaIbHBIX HEPABEHCME MEMOOOM UHMEPBAILO8.

Iousite GpyHKIUU.

JlexapToBbl KOOpJWHATHI Ha IMJIOCKOCTH. DOpMHUpOBAaHUE MPEACTABICHUN O METANPEIMETHOM MOHSITHH «KOOPIUHATHD.
CnocoObl 3amanus (QyHKIWNA: aHATUTHYECKUH, Tpaduyeckuii, TaOnuunblid. ['padux ¢ynkumum. Ilpumepsr GyHKIUH,
MOJTy4aeMbIX B ITPOLIECCE UCCIEOBAHUS PA3IMYHbBIX peajbHbIX MPOIIECCOB M PEIIeHUs 3a1a4. 3HaueHne (PYHKIIUU B TOUKE.
CpoiictBa (yHKIMI: 005acTb OMpeneieHUs, MHOXXECTBO 3HAYCHHM, HYJIH, MPOMEKYTKA 3HAKOIOCTOSHCTBA,
YemHoCmy/HeuemHoCmy, TIPOMEKYTKA BO3PACTaHUs W YOBIBaHMsI, HAMOOJbIIIEE U HaUMEHbIee 3HaueHus. VcciaenoBanne
dbynkiuu mo ee rpaduky. Mcronb3oBanue CBONCTB KBaApaTUUHON (GyHKIMH U €€ Tpaduka MpH pelieHny 3a1ad U3 APyTrux
y4eOHBIX peaMeTOB. [Ipedcmasnenue 06 acumnmomax. Henpepvisnocmov pyukyuu. Kycouno 3aoanuvie gynxyuu.
KBaaparuunast QyHKUIus.

CaoticTBa u rpaduk KBagpaTudHon ¢yHKmmuu (mapabdbomna). [locmpoenue epaghura KeadpamuyHou QYyHKYUU no mouKaMm.
Haxoxnenue Hymeil KBaApaTUUHON (PYHKIINH, MHOXMCECMBA 3HAYEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8
MOHOMOHHOCU.



I'pagpuxu pynkyuii. Ilpeobpaszosanue epaghuxa @ynkyuu y=f(x) 011 nOcmpoenus 2paguxos @OYHKYu 6uoa

y =af (kx+b)+c-

Tpadpurcu ywiyuii y=a+ Xy — 21y 4%, y-pu

IlocnenoBaTeIbHOCTH M MPOTPECCHH.

HucnoBasg 10CIE€N0BATENBHOCTh. [IpUMEPBI YHCIOBBIX MOCIEIOBATEIBHOCTEN. DECKOHEYHBIE ITOCIENOBATEILHOCTH.
Apudmerndeckas nporpeccusi u ee cBoicta. ['eomerpudeckas nporpeccusi. @opmyna obwezo uieHa u cymmvl N nepevix
YeHo8 apupmemuyeckol u 2ceomempuyeckou npoepeccuil. Cxooawascs 2eoMempuieckas npocpeccusl.

PelieHue TeKCTOBBIX 3a/1a4. 3a/1a4M HA ABHKEeHHE, PA0OTY M MOKYNKMU.

AHanM3 BO3MOXHBIX CHUTyallMii B3aMMHOTO PACIHOJIOKEHUS OOBEKTOB MPU HMX JBH)XEHUHU, COOTHOIIEHUS OOBEMOB
BBITIOJIHSIEMBIX pa0OT IIPU COBMECTHOM paboTe.

3agaum Ha YacTH, 10, IPOLEHTHI.

Pemrenre 3a1a4 Ha HAXOXK/ICHUE YACTH YKCJIA U YKCJIA TI0 €ro JyacTu. Pemenue 3aiad Ha npolieHTs U qoiu. [IpuMenenue
IPOTIOPIMIA TIpH penieHnu 3aaa4d. OreHuBaHue pe3yJIbTaTOB BRIYUCIICHUN TTPH PEIIEHUN TTPaAKTUUECKUX 3a1a4. BeinonHenue
CpPaBHEHHI UYHCEIl B pEaJbHbIX CUTyalUsX. Vcroyib30BaHNE YHUCIOBBIX BBIPAKEHHUI MPU PELICHUH MPAKTUYECKHUX 33134 U
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB.

Jlornueckue 3aga4u.

Pemenue nornueckux 3agad. Pacro3Hanve BepHBbIX U HEBEPHBIX BBICKA3bIBaHUU. Peuienue 102uyeckux 3a0ay ¢ noMoubio
epacghos, mabauy.

OcHOBHBIE METO/IbI pelleHusl TEKCTOBBIX 3aJa4: apudMeTHICCKUM, anreOpandeckuil, mepedop BapuaHToB. [lepsuunbie
npeocmasiienusi 0 Opy2ux mMemooax peuweHus 3a0ay (ceomempuieckue u epaguieckue memoowl).

KomOunaropuka.

Pemenre mpocrelmyux KOMOMHATOPHBIX 3aj1a4.

Ucrtopus marematuxku. [lloasrenue epaghuxose gyuxyuii. P. [lexapm, II. Depma. Ilpumepvr paziuunvix cucmem
KoopouHam.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o kponuxax, yucia Puoonauuu. 3adaua o waxmamuou oocke. Cxooumocms
2eomempuyeckoll npozpeccuu .Mlcmoku meopuu geposmuocmeii: cmpaxogoe oeino, azapmusie uepul. 11. @epma, b.Ilackans,
A. Bepuynnu, A.H.Konmoeopos .Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oiinep. H.HU. Jlobauesckuii,



11.J1. Hebvuues, C. Kosanesckas, A.H. Konimoeopos. Mamemamuxka 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux
U HagU2ayKux HayK, pazeumue poccutickozo gaoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

CraTHCTHKA U TEOpHsl BEPOATHOCTEH.
COIEPKAHUE OBYYEHUA

7 KIIACC

[IpencraBnenue qaHHBIX B BUJE TaOJIUII, TUarpaMM, rpaduKoB. 3aroaHeHue Ta0aull, YTCHUE U MOCTPOCHUE JUarpamMmm
(cTOMOUKOBBIX (CTOJOYATBHIX) M KPYroBbIX). UTeHue rpadukoB pealibHBIX mMpolieccoB. M3Binedenue wuHopManuu u3
JMarpamMM 1 TaOJIuIl, UCTIOIH30BaHUE M MHTEPIPETAIUS JAHHBIX.

OmnucarenbHasi CTaTUCTHKA: CpelaHee apudmeTudeckoe, MeAuaHa, pa3Max, HauOoJbIllee U HAUMEHbIIEE 3HAUYCHUS
Habopa YKCIIOBBIX TaHHBIX. [[puMeps! cirydyaliHON M3MEHYUBOCTH.

CrnydaliHbII SKCIIEpUMEHT (OMBIT) W ciydailHOe coObITHe. BeposTHOCTh M yacToTa. Poiib ManmoBEpOSTHBIX H
NPAKTUYECKU JOCTOBEPHBIX COOBITHI B IpUpoe U B 001IecTBe. MOHETa U UrpalibHas KOCTb B TEOPUH BEPOSTHOCTE.

I'pad, Bepmnna, pebpo. Crenenp BepmmuHbl. Yucio pédbep M cyMmapHasi CTeneHb BepuiuH. [Ipeicrtamienue o
cBszHocTU Tpada. Lenu u nuxiel. [lytu B rpadax. O6xon rpada (sitnepos nyth). [IpeacraBienre 06 OpUeHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momoinpio rpados.

8 KIIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOXeCTBO, 3JE€MEHT MHOXXECTBa, MOJMHOXKECTBO. Omnepamuu HajJg MHOXXECTBaMH: OOBbEIWHEHHUE, MEpPECEUCHHE,
nonojiHenre. CBOHCTBa omepauuid HaJ MHOXECTBAMH: IEPEMECTUTEIBHOE, COUYETAaTENbHOE, paclpeleIuTeIbHOE,
BKIITOUeHMs. Vcnonb3oBanue rpaduueckoro mpeacTaBiICHUs] MHOKECTB JJIS ONMCAHUS PEabHBIX MPOIIECCOB M SIBICHUM,
IIpY PELICHUU 3a7a4.

N3mepenne paccewBaHus JaHHBIX. Jlucriepcusi W CTaHIApTHOE OTKJIOHEHHWE YHCIIOBBIX HaOopoB. Jlmarpamma
pacceuBaHUsL.



DOnemeHTapHble COOBITHS ciay4yaiiHOro ombiTa. CiydaiiHele coObiTHS. BepositTHocT coObITHH. OmBITHL  C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CiydailHblii BbIOOp. CBSI3b MEXAY MaJOBEPOSITHBIMU M MPAKTUYECKH
JOCTOBEPHBIMH COOBITUSIMHU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoONCTBa €PEBBEB: E€IUHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BUCAYEHW BEPIUMHBI, CBA3b MEXKIY YHUCIOM
BEpIIUH U yucioM pédep. [IpaBuno ymHoxxeHus. Pemenue 3aiad ¢ momMoIbio rpagos.

[IpotuBomnonoxueie coobITUs. Juarpamma Ditnepa. O0beaAnHEHNE U IepeceueHne coopiTuil. HecoBmecTHbIE COOBITHS.
dopmynia CIOXKEHUsS BeposiTHOCTeW. YcimoBHas BeposTHOCThb. [IpaBuino ymHoxkeHus. HesaBucumble CcOOBITHS.
IIpencraBnenne skcnepuMeHTa B BHUZAE JepeBa. PelieHue 3amady Ha HAaXO0XXICHUE BEPOSITHOCTEW C IOMOILIBIO JI€peBa
CIIy4allHOT'O 9KCIIEPUMEHTA, THarpaMm Juiepa.

9 KITIACC

[IpencraBneHne NaHHBIX B BHUJIE TAOJHI], JUarpamMM, rpadukoB, MHTEpHpETalHs NaHHBIX. UTCHHUE W TMOCTPOCHHE
Ta0IMIL, AUArpaMm, TpauKoB MO0 peabHBIM JaHHBIM.

[lepecranoBku u daxtopuan. Coueranuss u umcio coderaHudd. TpeyronpHuk Ilackans. Pemenue 3amau ¢
UCIIOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydaiiHbI BbIOOpP TOYKM M3 (UTYphl Ha IUIOCKOCTH, M3 OTpe3Ka M U3 JyTH
OKPY’KHOCTH.

Hcnbitanue. Yenex u Heygaya. Cepust uCnbITaHuil 10 nepBoro ycrnexa. Cepus ucnbitanuii bepuymiu. BepostHocTr
COOBITHI B cepHH UCTIBITaHUN bepHym.

CnyuaiiHasi BeJIMYMHA M paclpelelieHue BEposTHOCTEW. Marematuueckoe oxujaaHue v aucnepcus. [Ipumeps
MAaTEMaTHYECKOr0 OXKHUAAHUS KaK TEOPETUUYECKOTO CPEIHET0 3HAYEHMS BEJIMYMHBL. MaremMaTuyeckoe OXUJaHUE W
JIUCTIEPCUS CIIyYaWHOW BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum.

[TonsiTue o 3akoHe OonbIux unces. 3mMepeHne BeposTHOCTEH ¢ TOMOIIBIO YacToT. PoJib 1 3HaUYeHHEe 3aKOHA OOJBIINX
qyuces B IPUPOJIe U OOIIECTBE.



Pazgea |ll1. TemaTruueckoe miaHupoBaHue.

Aure0pa. 7 kiaacc.

Ne Paszaen KosnuecTBo KoHTpoabHBIX
4acoB padoT
1. Bripaxxenus, ToxXaecTBa. 11 1
2. YpaBHEHUs C OTHOW MEPEMEHHOM. 8 -
3. CrathcTu4ecKue XapakKTepPUCTUKH. 5 1
4, DYHKITUH. 6 -
o. JluneitHas GyHKIHSL. 8 1
6. CreneHb U ee CBOMCTBA. 7 -




7 OJHOYJIEHBI. 6 1
8. CymMa 1 pa3HOCTh MHOTOYJICHOB. 3 -
9 [Ipoun3BeneHne OqHOWIEHA HA MHOTOUJICH. 6 1
10. [IpousBeeHuE MHOTOUJIEHOB. 8 1
11. KBagpaT cymMBbI ¥ KBaapaT pa3HOCTH. 5 -
12. Pa3znocth kBagparoB. CymMMa M pa3HOCTh KyOOB. 5 1
13. [TpeoOpa3oBaHUe 1EJIBIX BRIPAKCHUI. 5 1
14, JIuHeliHble ypaBHEHUS C IBYMs NEPEMEHHBIMU U UX CUCTEMBI. 5 -
15. Penienne cucTeM JUHEHHBIX YPABHEHUH. 8 1
16. [loBTOpEHHE. 6 1
NUTOI'O 102 10
CraTucTHKA U BEPOATHOCTD. 7 KJacc.
KouanyecTBo 4yacos DJIEeKTPOHHBIE
Ne n/m f;ﬁ‘;::f;::me pasieIon HTeM Beero KonTpoabubie | IlpakTHnueckue Ségg)g:::gbn” e
padoThI padoThI pecypel
[IpencraBnenue AaHHBIX 7 2 Brbmiorexa LJOK
https://m.edsoo.ru/7f415fdc
OnucaTenbHasi CTaTUCTUKA 8 1 bubmotexa [IOK
https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

3 Cryvaiinasi ©3MEHUYUBOCTh 6 1 bubmorexa [TOK
https://m.edsoo.ru/7f415fdc
bubnuotexa [JOK

4 Brenenne s Teopuio rpagos 4 https://m.edscL)E).ru/7f415fdc

5 BeposiTHOCTB M yacToTa City4aifHOro 4 1 bubnuorexa [JOK

COOBITHS https://m.edsoo.ru/7f415fdc

6 O06o00menne, cucTeMaTu3anus 3HaHuH 5 2 Etilggil/(:r:éeliiicﬁ)(.)rﬁ/?f A15fdc

OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOT'PAMME
Auredpa. 8 kiacc.

Ne Paszaen KoJsinuecTBo 4yacos KoHTpoabHBIX

padoTt

1. PanmonanpHbIC TpOOH. 23 2

2. KBagpaTHbie KOpHH. 19 2

3. KBagpaTHbie ypaBHEHUSI. 21 2

4. HepaBeHcTaa. 20 2

d. CTteneHb C 1EIbIM MoKa3aTeaeM. DJIEMEHThI CTATUCTHKH. 11 1

6. HroroBoe noBTopeHue Kypca 8 kiacca 8 1

HUTOI'O 102 10



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

BepositHocTh M ctatucTHKa. 8§ KITACC

KoJsinuecTBO yacoB
Ne HaumeHoBaHue pa3ie/ioB U TeM IpakTtuy | DJeKTPOHHBbIE (HHUPOBLIE)
KonTtpoibHbie
n/n NPorpamMmbl Bcero ecKHe o0pa3oBaTe/ibHbIE pecypchl
padoTsI
padoThbI
bubmmoreka [{OK
! Hoptopenue kypea 7 wnacca 4 https://m.edsoo.ru/7f417fb2
2 OmnucarenpHas cTaTucTUka. PaccenBanue 4 bubnuotexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Muoxkecrsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fh2
bu6moreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6moreka [IOK
0 Caysaiiibie COObITHA 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o0011IeHEe, cUCTEMATH3als 3SHAHUH 4 2 hitps://m.edsoo.ru/7fA17fh2
OBIIEE KOJIMYECTBO YACOB I10 34 2 1
[TPOTPAMME
Aureodpa. 9 kiacec.
Ne Paszgea KoJsimuecTBo yacos KoHTpoabHbIX
padoT
1. KBagparnunas hyHKIus 22 2



https://m.edsoo.ru/7f417fb2
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2. YpaBHEHMS U HEPABEHCTBA C OAHOW MEPEMEHHOMN 14 1

3. YpaBHEHMS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 17 1

4. ApudmMernyeckas U reoMeTpUyecKas MPOrpeccuu . 16 2

S. OnemMeHThl KOMOUHATOPUKHU, CTATUCTUKU U TEOPUU 13 1
BEPOSATHOCTEH.

6. HrtoroBoe noBTopenue Kypca 9 kinacca 20 1

nToro 102 8




BepositHOCTB M cTaTHCTHKA. 9 KJIACC.

KoanuyecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbubre  TpakTheckue (uudpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
bu6mmoreka [{OK
! Tosropenne iypea 8 kracca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [{OK
2 DTIEMEHTEI KOMOHHATOPHKH 4 . https://m.edsc]i).ru/7f41a302
bu6mmoreka [{OK
3 T'eomerprieckas BeposTHOCT 4 https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Hemprranus bepuysum 6 1 https://m.edsoo.ru/7f41a302
5 CiyyaiiHasi BeTUYUHA 6 bubmmorexa HOK
Y https://m.edsoo.ru/7f41a302
bu6moreka [IOK
6 R 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 34 1 2
I[TPOI'PAMME
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puioxkenue 1
KaJ’[eH}IapHO-TeMaTI/I‘{eCKOC IJIAHUPOBAHUC.
Auare0pa. BeposiTHOCTb M CTATHCTHKA. 7 KJjacc.

No ypoka

[ara npoBeneHus
Tema ypoka Copepxanue ypoka

IJ1aH ¢akr

Bbipaxkenus, To:xkaecTBa, ypapHenus (11 yacos).

=

Ucropust maTeMaTUKH. 3apooicoenue aneebpvl 6 HeOpax apupmemuxu.
UucnoBbie BEIpOKECHHUS. An-Xopezmu. OcroeHble pazoenbl MamemMamuxiu.
UucioBoe paBeHCTBO; 3HAYCHUE YHCIIOBOTO
BBIPQKEHUS; OCHOBHOE CBOMCTBO JIPOOH;
nevictBus ¢ npobsmu. [IpencraBnenue
OOBIKHOBEHHBIX JPOOEH B BUJIE ICCATHUHBIX U
JECSITHYHBIX B BHJIE OOBIKHOBCHHBIX;
apudmeTHIecKue TeUCTBUS C ACCATHIHBIMA

TPOOSIMHU.
BripakeHus ¢ nepeMeHHbIMH. Poowcoenue o6ykeennoii cumeonuxu.
PaBenctBO ¢ mnepemeHHOW. Bripaxkenue c
MIEPEMEHHOM.
3HaueHue BBIPAYKEHHSI. IToacranoBka

BrIpaskenus ¢ mepeMeHHBIMH. 9]
p p BBIPAXCHUH BMECTO IIEPEMEHHBIX.

CpaBHEHME 3HAYCHUHN BBIPAXKEHUN. CpaBHeHME 3HAUCHUH BbIPaKEHUM.

CpaBHeHME 3HAUCHUHN BbIPAKECHUMN.

CBoHCTBa JEUCTBUH HaJ YHNCIAMH. CBolicTBa YMCIIOBBIX PABEHCTB
(mepemMecTUTENbHOE, COYETATEIBHOE,

CBoiicTBa ASHCTBUH HaJ YMCIIaAMH. pacIpeaeIuTeIbHOE CBOMCTBA).

Toxnecrna. T0X/1€CTBEHHO PaBHBIE BBIPAXKEHUA,

ToxaecTBeHHbBIE TpeoOpa3zoBaHUs TOXKJECTBA.

BBIPAKEHUII. ToxxnecTBeHHBIE TPe0Opa30BaHus, MpaBUiIa

Toxnecrsa. MPUBEICHUS MTOJTOOHBIX CIaraeMBbIX.
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ToxnecTBeHHble IpeoOpa3zoBaHUs

BBIPAXKCHUI
10. | Toxnectna.
ToxecTBeHHbIE TPe0OpPa30BAHUS
BBIPAXKCHUI
11. | KonTponbHas padota Ne 1 UucnoBele U airedpanveckue BbIPaKEHUs;
«HucroBsie U anreOpanvyecKue BEIPAKCHHS. | 3HaYCHUE BBIPAKEHHS; OCHOBHOE CBOMCTBO
ToxnecTBay». npobu; NEHCTBUS C IPOOSMHU, CpaBHEHHUE
3HAYEHUI BBIPAXKEHUM, CBOWCTBA JCHCTBUUI HaJ
YUCJIaMH, TOXJIECTBEHHBIE MPEe0Opa3OBaHUsI.
YpaBHeHus C 0HOI nepemMeHHoi (8 yacos).
12. | YpaBHEHHE U €r0 KOPHH. [TonsaTHe ypaBHEHUS U KOPHS ypaBHEHHUSI.
VYpaBHEHHE ¢ OHON TEPEMEHHOM, pELIEHNE
ypaBHEHUS, PAaBHOCUJIbHBIC YPABHEHUS,
CBOMCTBA peIIeHUs] ypaBHEHUS, KOTOPBIE
OCHOBaHBI Ha CBOMCTBAaX YMCIIOBBIX PABEHCTB.
Obnacmov onpeodenenus ypasHeHusl.
13. | JIuneiiHOe ypaBHEHHE C OJHOM nmepeMeHHol | Pemienne nuHeiHBIX ypaBHEHUH. JluHetinoe
14. | JIuneitHOe ypaBHEHHE C OJTHOM MepEeMEHHON | ypasHeHue ¢ napamempom. JInHenHoe
15. | JIuneiiHoe ypaBHEHHE C OJHOM IIEPEMEHHON | YPABHEHUE C OJHOM IIEPEMEHHOM U YPaBHEHHS,
CBOJUMBIE K TMHENHBIM. Kouuecmeo kopHeii
JIUHEUIHO20 YPABHEHUS.
16. | Pemenue 3a1a4 ¢ mMOMOIIBbIO ypaBHEHUI Pemrenue 3a1a4 ¢ TOMOIIBIO JIMHEHHEBIX
17. | Pemenue 3a/1a4 ¢ IOMOLIbIO YpaBHEHUI ypaBHeHMi. Mcnonb3oBaHue TabiuLl, CXeM,
18. | Pemenue 3a1a4 ¢ mMOMOIIBIO YpaBHEHUH YEPTEIKEH, IPYTUX CPEACTB PEACTABICHHS
19. | Pemrenue 3a1a4 ¢ OMOIIBLIO ypaBHeHI/Iﬁ JaHHBIX IIPU PEHICHUU 3aa4H. AHanu3
BO3MOJKHBIX CUTyalluii B3aMMHOI'O
pacrnosoxkeHus: 00bEKTOB MPHU UX JBUKECHUU.
Pewienue 3a1a4 Ha HaXOXK/IEHUE YaCTH YKCIa U
yyuca 1o ero yactu. Pemenue 3agau Ha
NpOLEHTHI U A0au. [IpuMmenenune nponopumii
IIPU PELICHUH 3a/1a4.
20. | KontponbHas padora Ne 2 «JIunelinoe
YpaBHEHHUE U €r0 KOPHU»
CraTtucTrnyeckue xapakrepucTuku (16 yaco).
21. [IpencraBieHne JaHHBIX B TaOIHIIAX |
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22.

HpaKTI/I‘-IeCKI/Ie BBIYHCIICHHUS 110 TaOJTMYHBIM
JaHHBIM

OnucarenbHble CTATUCTHYECKUE TOKA3aTEIN
YHICIIOBBIX HAOOPOB: cpenHee apudmMeTndeckoe,

23. | U3BneuyeHue u HHTEPIIPETALUS TAOJHMYHBIX | MOJA, MEMaHa, HAnOOJIbIlIEe U HAUMEHBIIIEE
JTAHHBIX 3HauYeHMs. Mepbl paccenBaHus: pa3mMax, MOJa.
24, YMeHue cpaBHUBaTh OCHOBHBIE CTATUCTUYECKUE
XapaKTEPUCTHKH, MTOJTYUYEHHBIE B IPOIIECce
SIICHUS MTPUKIIATHON 3a/1a49H, U3YUCHHS
[IpakTtuyeckas padora "Tabmumbr" p P > 13Y
peaIbHOTO SIBJICHUS.
TabnuaHOe U rpaduueckoe nmpeacTaBIeHUue
JTAHHBIX, CTOJIOYATHIC W KPYTOBBIC JHATPAMMEI.
25. | T'padwuueckoe mpeacraBieHUE TaHHBIX B Uwutath nHGOPMAITHIO, TIPEJCTABIICHHYIO B
BHJIC KPYTOBBIX, CTOJIONKOBBIX Tabnuiax, Ha JaMarpaMmax, MpeJCcTaBIsATh
(cTOI0YATHIX) MarpaMm JTAaHHBIE B BHJE TaOJHI], CTPOUTH TUATPAMMBI
26. | Urenne u mocTpoeHue auarpamm. IlpuMepsr (cronOukoBbie (CTONOYATBHIE) U KPYTOBBIE) IO
neMorpauyeckux Iuarpamm MACCHBAM 3HAUCHII.
27.
[Ipaktuueckas padora "InarpamMmmsr" OnmcpiBaTh n MHTEPIPETUPOBATH
5 peaJIbHbIE YHUCIIOBBIC JIAHHBIC, MMPEICTABICHHBIC
8. | Uucrnosere naGoprr. Cpeee B TaOJMIAX, HA JUAarpaMMax, TpadHKax.
apudmernueckoe
29 pud Hcnonp30BaTh ISl OMHMCAHUSA JTAHHBIX
+ | Hncnosbie Habopsr. Cpenee CTATHCTHYECKME  XapaKTEPHCTHKH:  CpeJHEe
apupMeTHIECKOE
0 i S apudMeTHUecKoe, MeaAuaHa, HauOoJbIlIee |
' CAMaHa TUCIOBOTO HALOPA. HauMEHbIIIee 3HAYCHUS, pa3Max.
Y CcTOWYMBOCTD METUAHBI N
HmeTry mpencTaBieHue o ciaydyailHOU
31. | Menuana yucioBoro Habopa.
. M3MEHYMBOCTH Ha IpuUMepax IeH, (Ppu3ndeckux
Y CcTOWYMBOCTD METUAHbBI
0 BEJIMYMH, aHTPOIIOMETPUYECKHUX TaHHBIX, UMETh
" | IIpakruueckas pabora "Cpennue 3HaueHus" | MpeICTaBICHHE 0 CTaTUCTUYECKOU
CTOMYHUBOCTH.
33. | HaubGosbllee ¥ HAUMEHBILEE 3HAYEHUS y
4HCIOBOro Habopa. Pazmax
34. | HaubGosbllee ¥ HAUMEHBILEE 3HAYCHUS
4HCIOBOro Habopa. Pazmax
35. | HaubGosnbllee ¥ HAUMEHBILEE 3HAUYEHUS

YHUCJIOBOTO Ha6opa. Pazmax
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36. | KonrponbHas pabora o reMam
"IIpencraBnenue naHHbix. OnucarenabHas
cTaTUCTUKA"
®ynkuuu (6 yacos).
37. | Yro Takoe QyHKIIHSL OyHKLUS, APTYMEHT U 3aBUCUMasi IepeMeHHasl.
38. | Uro Takoe (hyHKIHSL. OO6nacTp ornpeesieHusl, MHOKECTBO 3HAUCHUIA.
39. | Beruncnenue 3Ha4eHUN PYHKIUH 110 AHanuTHYecKui crocod 3amaHus QyHKIHH,
bopmye BBIUMCIICHUE 3HAYCHUN (QYHKIIUHU UITH
40. | Beruuciienue 3HaYeHUN QyHKIIUA IO aprymenra mo gopmyiie.
dbopmyie
41. | I'paduk pyHKIUU [IpssmoyronpHas cucreMa KOopAuHAT, rpaduk
42. | I'paduk pyHKITUU GyHKIIUHA, KOOPAUHATHI TOUKH, TOUKU
NpUHAJIeKAIINe TpaguKy U He
npuHauiexkame eMmy. [Ipumeps! QyHKIMHA,
MOJTy4aeMbIX B TIPOIIECCE MCCIIEIOBAHMUS
Pa3TMYHBIX PEATHHBIX MTPOIECCOB M PEIICHHS
3aad.
Tosenenue epaghuxos ynxyuii. Ilpumepni
PA3TUYHBIX CUCTEM KOOPOUHAM.
JIuneiinasi pyHkuus (8 yacos).
43. | Ilpsimast mpomOPIMOHAIBHOCTD U €€ Tpaduk. | DyHKIMS, OMKUCHIBAIONIAS MPIMYIO
44. | Tlpsimast TPOMOPIMOHATILHOCTD M €€ rpaduK. | MPONOPLHOHAIBHYIO 3aBUCUMOCTH, €€ rpaduku;
45, | Ilpsamas IponoOpUUOHANILHOCTE U €€ TpauK. | XapaKTePHCTUKA TpaHKa YE€PE3 yIIOBbIE
K02 PHUITMEHTBI.
46. | Jluneiinas ¢pyHKIus, ee rpaduxk. CBoiicTBa U rpaduK JTMHEHHONU (PyHKITHH.
47. | JIunetinas GyHKIUA U ee rpaduxk. Haxoxnaenue o rpaduky 3HaueHUN (YHKIHH.
48. | Jluneitnas QyHKImst 1 ee rpaduk. Yri0Boi K03hdUIHEHT NPIMOH.
49. | Jluneitnas QpyHkuus u ee rpaduxk. Pacnonoxenune rpaduxa Gpynxuun B

3aBUCHUMOCTH OT yTJIOBOro KodhhuiueHTa u
cBoOOqHOTO WieHa. Haxoowcoenue

KO3 puyuenmos aunetrol QynKyuu no
3A0AHHBIM YCILOBUAM. NPOXOACOCHUE NPAMOLL
yepe3 08e MOYKU C 3a0aAHHbIMU KOOPOUHAMAMU,
NPOX0odHCOeHUe NPAMOU Yepe3 OaHHYI0 MOUK)Y U
napanienbHou 0aHHOU NPIMOLL.
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50.

Konrtponsnas padora Ne 3
«DyHKIUNY.

OyHKUMY, TMHEHHAS QYHKIUS U UX TpaduKu, U
XapaKTepUCTUKH, B3aUMHOE PACIOJIOKECHHE
rpadMKOB JIMHEWHBIX (PYHKIHUH.

Crenensb u ee cBoiicTBa (7 4acos).

51. | Onpenenenue CTENEHU ¢ HATYPaJIbHBIM Omnpenenenre CTENEHU ¢ HaTypalbHbIM
MIOKa3aTeJIeM. MOKa3aTeJieM, OCHOBAHUE CTCIICHH, TIOKa3aTellb
52. | Onpenenenue CTENEHU C HATYPAIBHBIM crenieHd. CBOWCTBA CTENEHU C HATYpaJIbHbIM
MOKa3aTeJIeM. MIOKA3aTeJIeM.
53. | YMHOXEHHE U JICTICHUE CTEICHEH. YMHOXEHUE U JCIICHUE CTEIICHEM.
54. | YMHOXEHHE U JIeJIEHUE CTETECHEN.
55. | Bo3BeneHwe B cTeleHb IPOU3BEICHUS H Bo3sBejieHne B cTenieHb MPOW3BEACHHUS U
CTEIIECHU. crenenu. [IpeoOpa3oBaHue BhIpaKEeHUM,
56. | Bo3BeneHwne B cTeneHb IPOU3BEICHUS H COJIEpIKaIINX CTETICHH C HATypPaIbHBIM
CTCTICHH. MIOKa3aTeseM.
45. | Bo3BeneHue B CTENEHb TPOU3BEICHUS U
CTCTICHH.
Opnousienbl (6 yaco).
57. | OmHOWIEH U ero CTaHJAPTHBINA BH/I. OIHOWIEH U €ro CTaHAapTHBIN BU/I, CTEIICHb
OJIHOYJICHA.
58. | YMmHOxenne oqaowieHoB. Bo3BeneHue VYMHOXeHHEe oqHowIeHOB. Bo3Benenue
OJIHOYJICHA B CTEIEHb. OJIHOYJIeHA B cTerneHb. [10100HbIe 0AHOUIICHBI.
59. | YMmHOxeHue ogqHowieHOB. Bo3Benenue
OJIHOYJICHA B CTEICHb.
60. | dyHKIMH y=X°, y=X° U UX rPaduKH. DyHKINN y=X°, y=X°, UX TpadUKN U CBOHCTBA.
61. | ®yHKIME y=X°, y=X° U UX rPa(UKH.
62. | KonrponbsHas padora Ne 4 Crenenb ¢ HaTypalbHBIM ITOKA3aTENEM U €€
«CTeneHpb ¢ HaTypalbHBIM MOKa3aTelIeM. cBoiicTBa. OJHOUJICHBI, UX YMHOXXEHUE U
BO3BEJIEHHE B cTeneHb. DyHKIuu y=x2, y=x°,
uX rpadUKu ¥ CBOMCTBA.
BepositHOCTB M cTaTucTHKA (6 YacoB).
63. YuraTh nH(pOpMAIHIO, TPEACTABICHHYIO B

CrnyuaitHast H”3MEHYHBOCTH (TIPUMEPHI)

Ta6n1/1uax, Ha JuarpaMmax, IMIpcACTaBIIATH
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64.

YacToTa 3Ha4Y€HUI B MaCCHUBE JaHHBIX

JAHHBIE B BUJE TaONUI], CTPOHUTH IAMArPaAMMBbI
(cronbukoBbIe (cTONMOYATHIE) U KPYTOBBIE) IIO

MacCHUBaM 3HAYECHUU.

05. ['pymnmupoBka OnuceIBaTh i HUHTEPIPETUPOBATH
peanbHbIe YUCIIOBBIC JaHHBIE, MPEACTaBICHHBIC
66. B TabiuIax, Ha AUarpammax, rpagukax.
I'ncrorpammbl Hcmonp3oBaTh IS ONMCAHUSA JAHHBIX
67, CTATUCTUYECKUE  XAPAKTEPUCTHKU:  CpeaHEe
['ucrorpammer apudmeTnyeckoe, MeaHMaHa, HAUOOJNbIIEE U
HaWMEHbIIIEEe 3HAUCHUS, pa3Max.
68. HNmers mnpencraBineHue o  CydalHOHR
W3MEHYMBOCTH Ha MpUMeEpax IeH, (pu3nyeckux
[Ipaktuueckas padora "CiyqaitHas BEJIMYHMH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh
M3MEHYHBOCTD" MIpEACTABICHUE 0 CTaTUCTUYECKOMN
YCTOHYUBOCTH.
CyMMma u pa3HOCTh MHOTO4IeHOB (3 yaca).
69. | [lonarue mHorouneHa. CTaHIapPTHBIA BHU]T [Tonstne MuorowieHa. CTaHIapTHBIA BUL
MHOTI'OYJICHA. MHOTOYJICHA. AJITOPUTM TIPUBEIACHUS
MHOTOYJICHa K CTAaHAAPTHOMY BH]TY.
70. | CnoxxeHHE U BEIYUTAHHE MHOT'OWIEHOB. [IpaBumna cioXeHUs U BBIYUTAHUS
71. | CnoxeHHe U BEIYUTAHHE MHOT'OWIEHOB. MHOT'OYIEHOB.
PackppiTHE cCKOOOK, TpUBEICHNE TTOT00HBIX
CJIaraeMabIX.
IIpou3BeneHne 0THOYIEHA HA MHOTOYWIeH (6 YacoB).
72. | YMHOXeHHE MHOroO4JIeHa Ha OJHOWIEH. [IpaBuio yMHOXEHHSI MHOTO4JIEHA Ha
73. | YMHOXeHHE MHOrO4JIeHa Ha OJHOWIEH. OJHOYJICH.
74. | BeiHeceHue 00IIero MHOKHUTENS 3a CKOOKHU. Brigecenue o01ero MHOXUTENSA 34 CKOOKH.
75. | BeiHeceHue 00IIEro MHOKHUTENSA 32 CKOOKH.
76. | BeiHeceHue 00IIero MHOKHUTENA 32 CKOOKH.
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77. | KonrponbHas padora Ne 5 CyMMa ¥ pa3HOCTb MHOTOWJIEHOB. YMHOKEHHE
o reme «CymMMa 1 pa3HOCTh MHOTOWICHOB. | MHOTOYJICHA HA OJIHOYICH. BrIiHEceHHe 001ero
YMHOKEHHE MHOTOUYICHA HA OJTHOUWICH. MHOYHUTES 32 CKOOKH.

I[IpousBenenne MHOro4JjieHOB (8 yacoB).

78. | YMHOXEHHE MHOTOWICHOB. [IpaBuiio yMHOKCHHSI MHOTOWICHA HA

79. | YMHOXEHNE MHOTOWICHA HA MHOTOWICH. MHOTOYJIEH.

80. | YMHOXEHHE MHOTOWICHa HA MHOTOWICH.

81. | Pa3noxeHue MHOTOWICHA HA MHOXHTEIU PaznioxxeHre MHOTOYICHA HA MHOKUATEIH
CIIOCOOOM TPYTIITUPOBKH. CIIocoO0M TPYTITHPOBKH.

82. | PaznoxeHue MHOTOWICHA HA MHOXKHUTEIH
Croco00M I'pyNIHUPOBKHU.

83. | PaznoxeHne MHOTOWIEHa HA MHOKUTEIN
Croco00M I'pyNIHUPOBKH.

84. | Pa3noxeHue MHOTOWICHA HA MHOXHTEITN
Croco00M T'pyNIHUPOBKH.

85. | KontponpHas padora Ne 6 [IpaBuio cnoxeHus, BBIMUTAHUS, YMHOKEHUS
o TeMe « MHorowieHsl. Onepanuu Hal MHOTOYJICHA Ha OJTHOYWIEH M MHOTOYJICHA Ha
MHOTO4JICHAMI. MHOTOYJIEH.

BepositHocTh U cTraTucTUKA (12 yacoB).
86. YutaTe nHGOPMAITUIO, TIPEICTABICHHYIO B
I'pad, Bepmmna, pedpo. [IpencraBnenue
387841 C MOMOILBIO rpada Tabmuuax, Ha JuarpaMmax, MpeJCcTaBlATh
JTaHHbIE B BHJIE TaOJHI], CTPOUTH JHArpamMMbl
87. Crenenb (BaleHTHOCTB) BepIIMHBL. YHncio (cTonbukoBbie (cTOJNIOYATBIE) M KPYTOBBIE) IO
pEdep u cymmapHasi creneHb BepiuH. Llenb | MaccuBam 3Ha4EHU.
M IHUKII OmnuceiBaTh u HUHTECPIPETUPOBATH
88. Llers 1wk, IyTs B rpade. pealibHbIe YHCIIOBBIC JaHHBIC, NMPEACTABICHHBIC
[IpencraBnenue o cBsA3HOCTH Tpada B TA0INMIAX, HA JUarpaMMax, rpaukax.

89. IIpencraBnenue 06 OpUEHTUPOBAHHBIX Mcnonp308ate s ONMMCAHHSA - AHHBIX

rpacdax CTAaTHUCTUYECKUE  XapaKTEPUCTHKHU:  CpeIHee

90. apudmeTrnueckoe, MeauaHa, HauOoOIbIlIee U

Ciy4aliHBIi ONBIT U CiTydaiiHOE cOObITHE

HAaMMCHBIICC 3HAUCHU S, pa3Max.
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91.

BepositHOCTB M yactoTa coObITHs. Poib
MaJIOBEPOSATHBIX U IIPAKTUYECKU
JOCTOBEPHBIX COOBITHI B IPUPOJE U B
obmecTBe

HNmers mnpencraBineHue O CydalHOHR
U3MEHYMBOCTH Ha MpPUMeEpax LeH, (pu3nyeckux
BEJIMYMH, aHTPOIIOMETPUYECKHUX TaHHBIX, UMETh
IIPEJICTaBICHNE 0 CTaTUCTUYECKOU
YCTOMYUBOCTH.

92. YwuraTths nH(OpMAIHIO, TIPEACTABICHHYIO B
MoHeTa 1 urpaigpHasi KOCTb B TECOPHH
o TabnuIax, Ha JUarpaMMax, TpeACTaBIATh
BEPOSTHOCTEH
JAHHBIE B BHJE TaONUI], CTPOUTH IHArPAMMBI
93. . (cronOuKoBEIe (CcTONMOYATHIE) W KPYTOBBIE) IIO
[IpaxTnueckas pabota "Hactora .
R MaccHUBaM 3HAYEHU.
BBITIAJICHHS OpJIa
OnwuceIBaTh " WHTEPIPETHPOBATH
94, peaibHbIE YHCIIOBBIE JaHHBIE, TPEACTABICHHBIC
[ToBTOpenue, o6o0menue. [Ipeacrapnenne
TAHHBIX B Tabnuuax, Ha AUarpaMMax, rpadukax.
Hcnonp3oBarh Ui OMUCAHUS JaHHBIX
95. CTaTUCTHUYECKHE  XapaKTePHCTUKU:  CpelHee
[ToBTOpenue, o6o0menne. OnucareapHas
apudmernyeckoe, MeauaHa, HauOoJblIee U
CTaTUCTHKA
HauMEHbIIIee 3HAYCHUS, pa3Max.
96. NMeTp mipeACTaBiICHHUE O CIIy4aiHOM
M3MEHUYMBOCTH Ha MpUMepax IeH, (QU3nuecKux
[ToBTOpenue, o606meHne. BeposTHOCTh BEJIMYMH, aHTPOIIOMETPUYECKUX TaHHBIX, UMETh
CIIy4alflHOTO COOBITUS peJICTaBICHUE 0 CTaTHUCTUYECKOM
YCTOHYUBOCTH.
97. KonTponbhas paborta no temam
"Cnyuaiinas ”3BMeHYUBOCTb. ['padsl.
BepositHOCTB citydaitHOro coObITHS"
KBaapar cymmbl 4 KBaapaT pa3HocTH (5 4acoB).
98. | KBagpar cymMMbl U KBaapaT pa3HOCTH ABYX @opMyIbl COKPAIIEHHOTO YMHOXEHUS:
BBIPKEHUH. KBaJIpaTOB CyMMBbI U Pa3HOCTH JIBYX
99. | Bo3BeneHue B KBaapaT CyMMBI H Pa3HOCTH BBIpA)KEHUI.

JIBYX BBIPaKCHHH.

47




100.

PasnoxeHre MHOTO4ICHa Ha MHOXKUTEITH C
MOMOIIBI0 (OPMYIT KBaJIpaTa CyMMBI U
KBajIpaTa pa3HOCTH.

Pa3znosxeHne Ha MHOKHUTEH C TIOMOIIIBIO
dbopMyI KBajipaTa CyMMBI U KBaJpara pa3HOCTH.

101. | Pa3noxenre Ha MHOKHUTENHN C TIOMOIIBIO
(dbopMyn KBajipaTa CyMMBI U KBaJIparta
Pa3HOCTH.
102. | Pa3noxeHre Ha MHOYKHUTENHN C TIOMOIIBIO
(dbopMyn KBajipaTa CyMMBI U KBaJIpaTa
Pa3HOCTH.
Pa3nocts kBagpatoB. Cymma u pa3HocTb Ky0oB (5 yacos).
103. | YMHOXeHHUE pa3HOCTH JIBYX BBIpaKeHH HA | DOPMYIIBI COKpAIIEHHOTO YMHOXCHHUS:
UX CyMMY. YMHOKEHHUE PA3HOCTH JIBYX BBIPAKEHUI HA UX
CYMMY.
104. | Pa3nokeHne pa3HOCTH KBAIPaTOB HA PaznoxxeHne pasHOCTH KBaJpaTOB Ha
MHOKHUTEIIH. MHOKHUTEITH.
105. | ®opmyna cymMMBI KyOOB | pa3HOCTH KyOOB. | Pa3moskeHrne Ha MHOXHUTEIM CYMMBI H Pa3HOCTH
Ky6 cymmBbI 11 Ky0 pa3HOCTH. KyOoB. Ky0 cyMMbI 1 KyO pa3HOCTH.
106. | Paznoxenne Ha MHOKHUTEIIM CyMMBI U
pa3HOCTH KyOOB.
Kontponbnas padora Ne 7 DopMyIIbl COKPAIIEHHOTO YMHOXKEHHS.
107. | «®opMybl COKpAIIEHHOTO YMHOKEHUS.
IIpeoOpa3oBaHue 1eJIbIX BbIpaskeHUii (5 4acoB).
108. | [IpeoOpa3oBaHue 11ETOTO BEIPAKECHHUS B I{enoe Beipaxkenue. [IpeoOpazoBanms
MHOTOYJICH. BBIPXKEHUI, COIEPIKALIUX CTEIEHH C
109. | IIpeoOpa3oBaHuE 1ETOTO BEIPAKCHHUS B HaTypaJIbHBIM [TOKa3aTeJIEM.
MHOTOYJICH.
110. | [IpumeHeHHne pa3IuIHBIX CIIOCOOOB IS BriHecenne o0111ero MHOKHATENS 3a CKOOKH,
Pa3JI0KEHUsI HA MHOKHUTEIH. Croco6 rpynmnupoBKH, pUMeHeHne Gopmy
111. | IlpumeHeHne pa3aIMYHBIX CIOCOOOB JUIS COKpAILEHHOI'0 YMHOKEHHS U KOMOMHAIIMS ATUX
pa3IoKEHUs: HA MHOKHUTEIH. CIIO0CO0OB.
112. | KonrtponbHas pabota Ne 8 3anuch MHOTO4WIEHA B CTAaHJAPTHOM BHUJE,

«IIpeobpa3oBaHue 1ETBIX BHIPAKECHUHN ».

Pa3JI0XKCHUC HAa MHOKUTCIIM MHOT'OYJICHA,
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IpUMEHEHHE TPeo0pa3oBaHUs LIEIbIX
BBIPAKCHUM.

JInHeliHble ypaBHeHHS € ABYMs NlepeMeHHBIMHU H UX cUCTeMBbI (5 4acoB).

113. | YpaBHeHue ¢ 1ByMsl IEpEMEHHBIMU; YpaBHEHHE € IBYMs [IEPEMEHHBIMU, €TI0
pelieHue ypaBHEHUS C IBYMsI [IEPEMEHHBIMU. | PELICHUE, PABHOCHUIIBHBIE YPABHECHUS.
JIuHeliHbIE YpaBHEHMUS.

114. | I'paduk TMHEHHOTO ypaBHEHHS C ABYMS I'padux MuHEHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHbBIMHU. nepeMeHHbIMH. [Ipamas kak epaghuueckas

115. | I'paduk TMHEHHOTO ypaBHEHHS C ABYMS unmepnpemayus TUHeHo20 YyPasHeHUs ¢ 08YMs
MIEPEMEHHbBIMHU. nepemeHHbIMU.

116. | CucteMsbl IByX JIMHEHHBIX ypaBHEHUH C [TonsiTue cucremsl ypaBHenuid. Cucrema
JBYMsI TIEpEMEHHBIMU. JMHENHBIX YPaBHEHUH € IBYMS NIEPEMEHHbBIMH,

e€ pelieHue, rpadpuIecKuil crocod pereHus

117. | Cuctemsl IBYX JIMHEWHBIX YPaBHEHUM C cucteM. Cucmemvl TUHEUHBIX YPAGHEHUL C

ABYMs IEPEMCHHBIMU. napamempom.

Pemenue cucrem JHHeHBIX ypaBHeHHii (8 yacoB).

118. | PemeHrie 1OJCTaHOBKOM. Pemrenne cucrem TMHEWHBIX YpaBHEHNAN

119. | Penrenne moacTaHOBKOM. Coco0OM ITOICTAHOBKH.

120. | Pemenue anreOpanyecKuM CI0KEHUECM. Pemenne cucrem TMHEWHBIX YpaBHEHUN

121. | Pemenue anreOpandecKuM CI0KEHUEM. Croco60oM anredpanvdecKkoro CI0KEHUsI.

122. | Pemnrenne 3aqa4 ¢ MOMOIILIO CUCTEM Pemenune 3aga4 ¢ IIOMOIIBIO CUCTEM
YpaBHEHUI. YpaBHEHUH.

123. | Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM Hcnonp3oBaHue CBOMCTB TUHEHHON (HyHKIIUN U
YpaBHEHHI. e€ rpaduka A peleHus 3aaa4d u3 Ipyrux

IPEIMETOB.

124. | Pemenue 3a7a4 ¢ MOMOILBIO CUCTEM CucreMbl TUHEHHBIX YPaBHEHHIA: pellIeHrne uX

ypaBHEHHUIA. rpaduyeckuM crocoboM, MOJCTAaHOBKON U

anre6panquKI/IM CJI0KCHUCM; PCHICHHUC 3a/la4 C
IIOMOIIBIO CUCTCEM ypaBHeHPIﬁ.

125. | KonTposbHas padora Ne 9 mo teme
« CuCTeMBbl IMHEHHBIX YPaBHEHHI.

IHoBTOpeHue (6 yacos).

126. | lloBTOpeHwue.
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127. | IloBTopenue.

128. | IloBTopenwue.

129. | lloBTOpeHwue.

130. | IloBTopenue.

131. | IloBTOpenue.

132. | IloBTOpenue.

133. | I'ooBast mpoMeKyTOYHASI ATTECTAIIHS.
®opma nposeaenus: "HUrTorosas
KOHTpOJIbHasI paboTa".

134. | AHanu3 uToroBoil paboTEHI.

135. | 3ammTa MpoeKToB.

136. | 3ammTa mpPOEKTOB.

Tembl mpoekTOB. 7 KJjace.

1. Tpeyronsuuk Ilackans u ero cBoicrTsa.
2. CumMeTpusl B apXUTEKTYPE U KU3HHU.
3. CraTtucTuka B )KU3HM 7 Kjacca.

4. CratucTuKa 3HaeT BCE.

5. Ot abaka 10 KOMIBIOTEPA.

6. Cummetpus B anredpe. CUMMETPUYHBIE MHOTOUJICHBI.
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IIpunoxenne 1.

KanengapHo-teMaTnyeckoe nJiaHupoBaHMe.
Aureopa. 8 kaacc.

Ne ypoka

Tema ypoka DJIEMEHTHI COAEPKaHUSA [ara npoBeneHus

TJ1aH dakr

Panunonanbubie qpoodm (23 yaca).

PanmonanbHbie BoIpaskeHUs JpobOHble BeIpaXeHUS, pallMOHATIbHBIE BBIPAKEHU,
palMoOHaIbHBIE BEIPAKEHUS, palliOHAIbHAas! IPOOh.
Ilompebrocmu 6 uppayuonanvuwix yucnax. [llkona Iughazopa.

PanrioHanbHbIE BBRIpAKEHUS Jlonmyctumble 3Ha4YCHUSI IEPEMEHHBIX, palliOHAIbHAS APOOb.
OcHOBHOE CBOHCTBO JApOOH. OCcHOBHOE CBOMCTBO ApOOH,

ToxkmecTBo. TOXJIECTBO, COKpAIICHUE APOOCH.

OcHoBHOE CBOKCTBO apoOu. CoKpalieHus OCHOBHOE CBOHCTBO ApOOH,

npooeit TOXJIECTBO, COKpAIICHUE APOOCH.

OcHoBHOE CBOKCTBO apoOu. CoKpalieHus OCHOBHOE CBOHCTBO ApOOH,

apobeit TOKJIECTBO, COKpAIIleHHE IPOOei.

CrnosxeHue 1 BBIYUTaHUE Apodei ¢ [IpaBuna cioeHus ¥ BBIYUTAHUS IPOOEii ¢ 0IMHAKOBBIM
OJIMHAKOBLIMH 3HAMEHATEISIMHU 3HaMEHaTEJIEM.
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1. Crnoyxenue 1 BBIYUTaHUE ApoOei ¢ [IpaBuna cioxeHus U BHIYUTAHUS IpOoOeii C 0IMHAKOBBIM
0JIMHAKOBBIMM 3HAMEHATEISIMU 3HAMEHATEJIEM.
8. CrnoxxeHue ¥ BeIYUTaHue Apodeit ¢ pasupiMu | [IpaBuiia crokeHus U BBIYUTAHUS IpoOeli ¢ pa3HbIMU
3HAMEHATEISIMU 3HAMEHATEJIEM.
9. CrnoxeHue ¥ BeIYUTaHKue ApoOeit ¢ pasupiMu | [IpaBuiia croskeHus U BBIYUTAHUS IpoOel ¢ pa3HbIMU
3HAMEHATEISIMU 3HAMEHATEJIEM.
(npeocmasnenue dpobu 6 sude cymmol Opobetl)
10. | Croxenue u BeIuUTaHuE 1podei ¢ pasHeiMu | [IpaBuia cioeHus M BBIYMTaHHS Jpo0eii ¢ pasHBIMH
3HAMEHATEISIMU 3HAMEHATEJIEM.
11. | KontponbHas pabota Nel «Crnoxxenue u OcHOBHOE CBOICTBO Apo0OH, MpaBujIa CIO0KEHUS U BBIYUTAHUS
BBIYMTAHNUE PALIMOHAIBHBIX JPOOEH» npobeit
12. | YmHOXeHue apoOei. [TpaBusI0 YMHOXEHHUS paIlMOHAIBHBIX Ipo0Oei
13. | Bo3Benenue apoOu B CTENCHD [IpaBuIIO BO3BE/ICHHUS B CTENIEHDb
14. | Jlenenue apobeit [TpaBusio geneHus palvoHAIBHBIX APOOEi
15. | Jlenenue apobeit
16. | IIpeoOpa3oBanue parmoHaNBHBEIX BeIpakeHwid | [IpeoOpa3oBaHue paroHATEHBIX BEIPAKCHUH
(popmyna cpeonezo capmonuueckozo)
17. | IIpeobpazoBaHue pallMOHAIbHBIX BHIPAKEHUN
18. | JleiicTBus ¢ anreOpandecKuMu ApoOsiMu
19. | Ilpeobpa3oBanue parmOHAIBHBIX BBIPAKECHUN
20. | OyHKIMA, OMUCHIBAIOIAsS 00pATHYIO OO6parHasi mpOoNOPIHOHATILHOCTh, THUIIEpOOIa
MIPOMOPLIHOHAIBHOCTh U €€ rpauK
21. k
OyHKIUA Y = % u ee rpaduk
22. k
OyHKIUA Y = % u ee rpaduk
23. | KonTponbsHas padora Ne2 « YMHOXKEHHE U [IpaBuiI0 yMHOKEHUS, JEICHUS, BO3BEICHUS B CTEIICHb
JieNIeHUe PallMOHABHBIX Jpo0Oei». . k
palroHaNbHBIX Ipo0ei, QyHKIuI Y = X u ee rpaduk.
KBaagparnbie kopuu (19 yacoB).
24. | PauuoHanbHbIE YnCIa MHO0€eCTBO pallMOHAIBHBIX YHCEN, CPAaBHEHUE PAllHOHATIBHBIX
yucen. JleficTBUs ¢ pallMOHAIBHBIMH YHCIAMH.
IIpedcmasnenue payuoHanbHo20 YUCIA 0ecamuiHou 0poobio.
25. | lppauuoHanbHble 4HcIa [Tonatue uppannonansHoro umcia. Pacnoznanue

HPppalOHAJILHBIX YHUCCII. HpI/IMepBI JA0Ka3aTCJIbCTB B aﬂre6pe.
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WppannonanbHoCTh unciia KopeHb u3 2. [lpumenenue B
reoMmerpun. CpaBHEHHE UPPALMOHAIBHBIX Uyncesl. MHOXeCTBO
JEHUCTBUTENBHBIX YHCEIL.

26. | KBagparnbie KOpHU. ApupMETHIESCKUNA KBanpartusie kopHH. ApudMeTHuecKuii KBaJApaTHbIA KOPEHb.
KBaJPaTHbI KOPEHb

27. | KBagparHbeie KOpHU. ApUPMETHIESCKUN
KBaJPAaTHBII KOPEHb

28. | YpaBuenue X’=a VpaBHenune X°=a

29. | YpaBHenue X’=a

30. | Haxoxmenue npuOIMmKeHHBIX 3HAYSHUH [IpubnmxeHHble 3HaUYEHUS KBaJIpaTHOTrO KOpHA. OLeHuBaHue
KBaJIPaTHOT'O KOPHSI KBaJIPATHOT'O KOPHSI U3 MOJIOXKHUTEIBHOTrO 11€JI0T0 YHCIA.

31. OyHKIHA Y= Jx. I'paduku pyHkmii: OyHKIHA Y= VX ned rpaduk
KOpPEHb KBaJPATHBIN

32. OyHKIHA Y= JX ned rpaduk

33. | KBajparHbIil KOPEHb U3 TIPOU3BEACHUS H Teopembl 0 KBapaTHOM KOpPHE U3 MPOU3BEACHUS U ApoOu
Ipobu

34. | KBajpatHbIif KOPEHb U3 IPOU3BEICHUS U
npobu

35. | KBagpaTHbIii KOpeHb U3 CTENICHU Teopema 0 KBapaTHOM KOpPHE U3 CTEIEHU

36. | KBagpaTHbIii KOpeHb U3 CTENICHU

37. | KonTponwsHas padora Ne 3 mo Teme KBaapaTHbIii KOPpEHB M €r0 CBOMCTBA
«KBagpaTHbIil KOPEHb U €T0 CBOMCTBA»

38. | BeiHeceHHe MHOXKMTEINS U3-110]] 3HaKa KOpHs. | BblHeceHne MHOKUTENS U3-T10/ 3HaKa KOpHs. BHeceHue
BHeceHne MHOXUTENSI 1101 3HAK KOPHS MHOYKUTEJIS 110/ 3HAaK KOpHs

39. | BeiHeceHHe MHOXKMTEISI M3-110]] 3HaKa KOpHs. | BbiHeceHne MHOXKUTENS U3-110/ 3HaKa KOpHs. BHeceHue
BHeceHune MHOXUTEINSI 1101 3HAK KOPHS MHOYUTEJIS 1101 3HAK KOPHs

40. | IlpeoOpa3zoBanue BbIpaxeHul, coaepxkamux | [IpeoOpazoBaHue BblpaxkeHUH, coaepKalux KBaJpaTHbIE
KBaJ[paTHbIE KOPHU KOpHHU

(IIpeobpazosanue 06801HbIX PAOUKAILOB)

41. | CpoiictBa KBaJgpaTHbIX KOpHeH U  ux | [IpeoOpa3zoBaHue BbIpaXeHUH, coepxKalux KBaJpaTHbIe
IPUMEHEHHE B BBIYMCICHUSX. KOpHHU

42. | KonrponbHas pabora Ne 4 o Teme: [IpeoOpa3oBaHue BeIpaskeHH, COAECPIKALINX KBAJApaTHbIE

«IIpeobpazoBaHue BbIpaXXEHUI, collepKamux
KBaJIpaTHbIE KOPHU»

KOpHHU
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KBagpartnbie ypaBHenus (21 yac).

43. | HemonHble KBaIpaTHbIC ypaBHEHHUS HenosiHble KBajpaTHbIE YPABHEHHUS.
44. | HenonHble KBapaTHbIE YPABHEHMUSI HenosiHble KBaJpaTHbIE YPABHEHHUSL.
45. | KBagpaTtHoe ypaBHEeHHE: (popmyria KOpHEH [IpuBeneHHOE KBaJpaTHOE ypaBHEHUE; (HDOPMYITBI
KBaJIpaTHOTI'O YpaBHEHUS JUCKPMMMHAHTA U KOPHEN KBaJIpaTHOI'O YpaBHEHUSI.
46. | ®opmyna KOpHEH KBAAPATHOTO YPABHCHHUS KonnuecTBO KOpHEW KBaJAPAaTHOTO YPABHEHHUS B 3aBUCUMOCTH
OT €ro JUCKPUMHHAHTA.
47. | ®opmyna KOpHEHN KBaApaTHOTO YPaBHEHUS bukBanpaTHbie ypaBHEHHs. Y PaBHEHHUsI, CBOJIUMBIE K
KBaJIpaTHbIM. [ paghuueckuti memoo peuietusl.
48. | ®opmyna KOpHEH KBaIpaTHOTO YPaBHEHHSI Ksaodpammnwie ypasnenus ¢ napamempom.
49. | Pemenue 3a/1a4 ¢ TTOMOIIBIO KBAIPATHBIX Pemenue 3a1a4 ¢ NOMOIIIBIO KBaIPAaTHBIX YPaBHEHUH.
YpaBHEHUU
50. | Pemenwue 3amau ¢ MOMOIIBIO KBaPAaTHBIX
YpaBHEHUU
51. | Teopema Buera. Teopembl Buera u obpaTHas eil.
52. | Teopema Buera.
53. | KonTponbHas padora Ne 5 KBanparusle ypaBHenus. HemnosHble KBagpaTHbIe ypaBHEHUS.
«KBanpaTHble ypaBHEHUS» dopmyra KOpHEN KBaJpaTHOrO ypaBHeHHs. Teopema Buera n
oOpaTHas eii. Pemenue 3amad ¢ moMOIIBIO KBAPATHBIX
ypaBHEHUI
54. | Pemenue qpoOHBIX paliOHAIBHBIX Onpenenenue IpoOHBIX PAIMOHATBHBIX YPABHEHHUHN M CIIOCOOBI
YpaBHEHUU UX PEIICHUS.
55. Pemenne mpoOHBIX parmoHAIBHBIX
YpaBHEHUI
56. Pemenne npoOHBIX pallioOHAIBHBIX
YpaBHEHUI
57. Pemenne npoOHBIX pallioOHAIBHBIX
ypaBHEHUU
58. | Pemenue TekcToBbIX 3a/1a4 anreOpanueckuM | [loHMMaTth, 4TO ypaBHEHHE — 3TO MaTeMaTUYECKUI anmapar
criocobom peleHns pa3Ho00pa3HbIX 3a/1a4 MaTeMaTUKU, CMEKHBIX
oOrnacrel 3HaAHUM, TPAKTUKH; PEIIaTh 3a/1a4H C TOMOIIBIO
palMOHAIbHBIX YPaBHEHHII.
59. | Pemenue 3agau ¢ MOMOIIBIO PallMOHATIBHBIX

ypaBHEHUU

[Ipocreiinye nppalMoHaabHble YPaBHEHUS BUIA

f(x)=a

JF(¥)=a(x)
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60.

Pemrenne 3aa4 ¢ MOMOIIBIO pallMOHATIBHBIX
ypaBHEHUN

61. | Pemenue 3aga4 ¢ MOMOIIBIO PAlMOHATIBHBIX
ypaBHEHUN
62. | Pemenue qpoOHBIX pariOHAIBHBIX Pemenne npoOHBIX pallMOHANBHBIX YPAaBHEHUH U 337a4 C
YPaBHEHHM U 3a/1a4 C IIOMOULIBIO IIOMOILBIO PALIMOHAIIBHBIX YPaBHEHUN
palMOHAIBHBIX YPABHEHHI. (ypasnenus c napamempom)
63. | KouTtponbHas padora Ne 6 Pemenune npoOHBIX pallMOHABLHBIX YPAaBHEHUH U 33729 C
«Pemenune npoOHBIX pallMOHATIBHBIX MOMOIIIIO PAIIMOHATILHBIX YpaBHEHUN
YPaBHEHHUW.
HepasenctBa (20 yacos).
64. | UucnoBbie HEPaBEHCTBA HucnoBsle HEpaBEHCTBA.
65. | UucnoBble HEpaBEHCTBA Crporue u HecTporue HepaBeHcTBa. HepaBeHCTBO ¢
nepeMeHHou. Obacmob onpedenenus HepaseHcmaa.
66. | CBoiicTBa YHCIOBBIX HEPABEHCTB CBolicTBa 4MCIIOBBIX HEpaBEeHCTB. IIpoBepka cipaBe1mmBOCTH
HEPABEHCTB NPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.
67. | CBoiicTBa YUCIIOBBIX HEPABCHCTB Pemenne nuHEeHBIX HEPABEHCTB.
68. | CnoxxeHre U YMHOXKEHHE YHCIIOBBIX TeopeMsl 0 CII0)KEHUU 1 YMHOXXEHUN HEPaBEHCTB
HEPaBEHCTB
69. | CnoxxeHHe M YMHOKEHUE YHCIIOBBIX
HEPaBEHCTB
70. | ITorpenHOCTh ¥ TOYHOCTD MPUOKECHHS AOCOIIIOTHAs! 1 OTHOCHUTEJIbHASI IOTPEITHOCTH
71. | [lorpemHoCTh ¥ TOUHOCTH MPUOTUKECHUS
72. | KonTponbHas pabora Ne 7 YucnoBble HEpaBEeHCTBA U UX cBoMcTBA. [lorpemHocTu
«HucnaoBble HEPABEHCTBA»
73. | [lepeceuenue u 06beMHEHHE MHOKECTB MHOX€ECTBO, 3JIEMEHT MHOXECTBA, ITOJIMHOXKECTBO,
MPUHAJICKHOCTD, HAX0XKACHHUE TIEPeCeUCHUs, 00bEeAMHEHUS
MIOJIMHO’KECTBA B MPOCTEHIINX CIydasX.
[Tepeceuenne u 00beIMHEHHE MHOXKECTB
74. [Tepecevenne u 00bETMHECHIUE MHOXKECTB
75. | YncnoBbie IPOMEXKYTKU HucnoBble MPOMEKYTKH U UX BUJIBI
76. | Pemenue HepaBeHcTBa. JInHEiHbIE HucnoBoe HEPABEHCTBO ¢ OJHOM NIEPEMEHHOM, pELICHUE
HEpPAaBEHCTBA C OJHOW MEPEMEHHON HEPABEHCTB C OJTHOM IEPEMEHHOM.
77. | Pemenue HepaBEHCTB C OAHON TIEPEMEHHOM
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78.

Pemrenne HepaBeHCTB C OHOW IEPEMEHHOM

79. | Pemenue cucteM HEpaBEHCTB C OJJHOM Cucrema HEpaBEHCTB € OJIHOM NEPEMEHHOM, PEIIEHUE CUCTEM
IIEPEMEHHON HEPABEHCTB C OJIHOM NEpEMEHHON | TMHENHBIX, K8AOPAMHDLX.
80. | Pemenue cucreM HepaBEHCTB C OJJHOM N3o6pakenne pemieHusi CHCTEMbI HEPaBEHCTB HA YHUCIIOBOU
IIEPEMEHHON IpsIMOM. 3aIKUCh PELIEHUS] CUCTEMbI HEPABEHCTB.
81. | Pemenue cucreM HEPABEHCTB C OJTHOM
MIEPEMEHHOM
82. | Pemenue cucreM HEPABEHCTB C OJTHOM
MEPEMEHHOMN
83. | KonTtponbHas paborta Ne 8 Penienne HepaBEHCTB M CHCTEM HEPABEHCTB C OJTHOU
«PelreHre HepaBeHCTB ¢ OAHOMI MIEPEMEHHOM.
IIEPEMEHHON
Crenenb ¢ HeJbIM NMoKa3zaTejieM. JiieMeHThI ctaTucTukH (11 yacoB).
84. | Ompenenenue CTENEHH C TEITBIM Omnpenenenre CTENeH! ¢ LEIbIM OTPUIATEIbHBIM TIOKa3aTelIeM;
OTpHUIATENIbHBIM MOKa3aTeIeM BeIpakeHue Bua 0"
85. | OmpeneneHue CTENEHU C IIETBIM
OTpHUIATENIbHBIM MOKa3aTeIeM
86. | CpoiicTBa CTEIEHH C TEJIBIM TIOKa3aTeIeM CBoliCTBa CTENEHN C LENBIM ITOKa3aTeIeM
87. CBoOIICTBa CTEIEHMU C IIEJIBIM ITOKa3aTelIeM BrimonHeHne HEeCI0XKHBIX TPeoOpa30BaHMM, COACPKAIITIX
CTENEHU C LEIbIM OTPULIATEIIBHBIM ITOKA3aTEJIEM.
88. CrangapTHbIil BU YyuCa CrangapTHBIN BU YyKcCTia
89. | COop u rpynmupoBKa CTaTHCTHUECKHUX YacTora, TabnuIa 4acTOT, OTHOCUTEIbHAS YacTOTa, TabIuIa
JAHHBIX OTHOCHUTEIIbHBIX YaCTOT, UHTEPBAILHBIN Psijl, BHIOOPOUHOE
UCCJIEJIOBaHNE, TeHepalbHasi COBOKYITHOCTh, BHIOOPOYHASI
COBOKYIIHOCTb.
90. | COop u rpynmupoBKa CTAaTUCTHYECKHUX
JAHHBIX
91. | Harnannoe npeacraBieHue cratuctuueckoit | [lpencraBienne cTaTUCTUYECKUX JAHHBIX B BHJIE€ CTOJIOUYATHIX,
uHdopManuu KPYTOBBIX IMarpamm, IOJIMCOHA, TUCTOrpamMMa.
92. | HarnangHoe mpeacTaBieHHe CTATUCTHYECKON
nHpopmaluu
93. OyHKIIH OyHKIUN
y=x"1!u y=x2 y=x"! u y=x"u ux cpoiicrsa
94. | KoutponbHas pabora Ne 9. Omnpenenenne u CBOICTBA CTENEHU C LIEIBIM [TOKa3aTeleM

«CTernens ¢ OCJIBIM ITOKAa3aTCICM)
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O6o006maroniee noBTopeHue Kypca ( 8 yacon).

95. | [IpeoOpazoBanme parioHATHHBIX
BBIPAXKCHUM.

96. | [IpeoOpazoBanme pariOHATHHBIX
BBIPAKCHUM.

97. | IlpeoOpa3zoBaHue BEIPAKECHUH, COACPIKAIINX
KBaJ[paTHbIC KOPHH.

98. | IlpeoOpazoBaHue BEIpAXKEHUH, COACPIKAIINX
KBaJI[paTHbIC KOPHH.

99. | Pemenne KBapaTHBIX YpaBHEHHIA.

100. | T'ogoBast mpoMeKyTOUHAs aTTECTAIHS.

pabora".

®opma nposeaeHus: "MTororas KOHTpOJIbHAS

101. | AHanM3 KOHTPOJIEHOU PaOOTHI

102. | [ToBTOpEHME.

Tembl npoexkToB. 8 KiIace.

[TporieHTHI B MPOIIIOM M HACTOSIIIEM.
OyYHKIUA PAIOM C HAMHU.

ok whE

I'padmyeckoe penienne KBaJpaTHbIX YpaBHEHUH.
13 mOpoK B3pOCIBIX U TEOPHUSI BEPOSITHOCTEM.

10 crioco0GoB perieHust KBaIpaTHBIX ypaBHEHUH.
Y auBUTENbHBIE IPUKIIOUYEHUS IEPUOIUUYECKUX APOOeH.
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KanengapHo-teMaTuyeckoe nJiaHUPOBaHMeE.
Auredpa. 9 kjaace.

IIpunoxenne 1.

s [ara npoBeneHus
2 Tema ypoka DIJIEMEHTHI COAEepKaHUS
>
= 1aH dakr
KBaaparnunas ¢pyukuus (22 yaca, 1 yacts — 10 yacoB)
1. [Monsarue ¢pynkuuu. O6macTh JlekapToBbIe KOOPAMHATHI HA IJIOCKOCTH.
omnpeneneHus pyHkiuu. Criocoobr | DopMupoBaHHE MPEACTABICHHUS O METAPEAMETHOM
3aaHus (QYHKIIHH. MOHATUU «KOOpAUHATE. OnpeeneHne GyHKINY,
apryMeHT, 3Ha4eHUs1 PYHKIIUH, 00JIacTh
orpeJiesieHus: M 00J1aCcTh 3HAUCHUH (PYHKITHH.
2. I'paduk dynkuuu, Bozpacranue u | [lonarue Bo3pacraromieii U yobiBaromen GyHKIHA,
yObIBaHNE (DYHKITUU onpeencHue rpaduka QyHKIHH.
3. HauOonbiee 1 HaMMeHbIIee [TonsTre HANOOJIBIIIErO U HAMMEHBIIIETO 3HAYCHUS

3HaueHus ¢pyHkuun. Hymm
(bYHKLUH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA.

GbyHKIUY.
ITpomexyTKH 3HAKOIOCTOSIHCTBA, HYJIN (DYHKIIUH.

58




4. UYrenue rpadukoB QyHKINH. CaoiictBa (pynkumii. CriocoObl 3agaHus (yHKITHIA:
AHATTUTHYECKHH, TpapUUECKUI, TAOTHMYHBIN.
Ilpeocmasnenue 06 acumnmomax. Henpepvignocms
@ynxyuu. Kycouno sadanuvie (hynxyuu.

o. UYrenue rpadukoB QyHKINH. [Tpumeps! GyHKIUH, TOTydaeMbIX B IpoIIecce
UCCIICIOBAaHMS PA3IMYHBIX PEATbHBIX POIIECCOB U
pereHus 3a1a4.

CpoiictBa ¢yHkumid. 3HaueHHe (YHKIMHA B TOUKE.
Ilpeobpaszosanue epagurka pynkyuu y = f (x) 0rs
nocmpoeHus epaghukos dyukyuii suoa
y = af (kx+b)+c I paguru ynkyui y = a+L ,
X+b
y =~/x1y=[x
6. MHorousneHsl ¢ OAHON [TonsiTe MHOrOWIEHA U KOPHS MHOTOWICHA.
nepemeHHon. Kopenp
MHOTOWICHA.
7. KBanpaTHblii TpexusieH. Onpenenenne KBaApaTHOTO TPEXUICHA, €r0
Be1ienenre moHOro KBajipara B JMCKPUMHUHAHTA.
KBaJIPATHOM TPEXUWICHE.
8. PaznoxeHnne kBaapaTHOTO Teopema o0 pa3yioKeHHH KBapaTHOT'O TPEXUWIeHa Ha
TpexX4eHa Ha JIMHEHHBIC MHOKHUTEITH.
MHOYKHUTEIIH.
9. Paznoxenne kBagpaTHOTO Teopema o0 pasiioKeHHH KBaJpaTHOT'O TPEX4WIeHA Ha
TpeX4eHa Ha JINHEHHBIC MHOKHUTEITH.
MHOYKHUTEIIH.
10. Kontponbnas padora Nel CaoiictBa ¢yHKIM, uTeHUe TpadurxoB. dopmyia
«CBoiicTBa (PYHKIUH » Pa3JIOKEHUS KBAIPATHOTO TPEXWICHA HA MHOXKUTEIN
KBaaparnunas ¢pynknus (22 yaca, 2 yactb — 12 yacoB)
11. KBanpatuunas QyHkims, ee OnpenesneHue KBaapaTHUYHON (QYHKIIMU, CBOHCTBA
rpaduxk. ¢bynkuu, mapabona. [loctpoenue rpaduxa
KBaJIpaTUYHON (PyHKIIUU.
12. KBanpatuunas ¢yHkmus, ee Omnpenenenre KBaipaTUHYHOW QPyHKIIMU, CBOICTBA

rpaduk.

¢yHKuMHU, mapaboa.
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13.

[TapasnenbHbIii IEpeHoC
rpaduKOB BAOJb OCEH KOOPAUHAT
U CUMMETPHUsI OTHOCUTENIBHO OCEH.

[MapannenbHblil epeHoc rpauKoB B0 OCEH
KOOPJMHAT U CHMMETPHSI OTHOCUTENIBHO OCEN

14. [TapannenbHbIi IEPEHOC [MapannensHbIil mepeHoc rpaduKoB BIOIL Ocel
rpaduKOB BIOJb OCEH KOOPAUHAT | KOOPAMHAT U CHMMETPHUS OTHOCUTEILHO Oceit
Y CUMMETPHsI OTHOCUTENIBHO OCEH.

15. Koopaunats! BepmnHb mapadossl, | @opMyIibl KOOPAWHAT BEPIIMHBI Apa0OIIbI, OCh
0Cb CUMMETpPHH. CUMMETpPUHU 11apa0OJIbI.

16. Koopaunats! BepmuHb mapadossl, | @opMyIibl KOOpAWHAT BEPIIMHBI ApadOIIbl, OCh
0Ch CUMMETpPHH. CUMMETpPUHU apaboJIbL.

17. KBanpatuunas ¢pyHkuus, ee KBanpatuunas ¢yHkius, e€ cBoiicTBa U rpaduk.
rpaduk

18. KBanpatuunas ¢pyHkuus, ee KBanpatuunas ¢yHkius, e€ cBoiicTBa U rpaduk.
rpaduk

19. CreneHHble pyHKIIH C Onpenenenre cTeneHHON QYHKIUU C HaTypaibHBIM
HaTypaJIbHBbIM TIOKa3aTeieM, UX MoKa3areseM, ee CBOMCTBA.
rpaduku.

20. Kopens TpeTseii crenenu. Onpenenenre KOpHs U apupMETHIECKOT0 KOPHS
[TonaTue o KOpHE M-il CTENEeHu U3 | N- i CTENEHW U3 YUCIa.
4HCIIa.

21. 3anuch KOpHEN ¢ TOMOILBIO OrnpeneneHye CTENEHN ¢ PallMOHATIbHBIM
CTENEHHU C JPOOHBIM ITOKa3aTeNeM. | OKa3aTesleM, CBOMCTBA.

22. Kontponbnas padora Ne 2 [TocTpoenue rpaduka KBagpaTHIHON QYHKIIHH

«KBanparuunas GyHKUIU»
YpaBHeHNs1 M HEPABEHCTBA C 0/1HOI nmepemMeHHoM (14 yacoB).

23. VYpaBHeHME ¢ OJHON Omnpenenenne UENoro ypaBHEeHuUs ¢ OJHOU
IIEPEMEHHOM. IIEPEMEHHOM, CTENEHb YPaBHEHUS

24, IIpumMeps! perieHus: ypaBHEHUN Meton BBeIEHHS HOBOM IIEPEMEHHON U PA3JIOKEHUS
BBICILIUX CTENECHEN Ha MHOXUTEJIN.

25. bukBanparHbie ypaBHEHMs, [TonaTne OMKBaJPATHOrO YpaBHEHUS, METO]]
METO/Ibl 3aMEHBI [IEPEMEHHON 1 BBEJICHUS HOBOM IIEPEMEHHON U Pa3JIoKEHUS HA
Pa3NnoXKEHUs HA MHOKHUTEIH. MHOKHTEIIH.

26. Pemenne panmoHanbHbIX Omnpenenenue ApoOHOTO pPalMOHATBHOTO

YPaBHEHHH.

YpPaBHCHUS, AJITOPUTM €TI0 PCIICHU.
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27.

Peuienne pannoHanbHbIX
YPAaBHECHHH.

Omnpenenenue APOOHOTO PATMOHATBHOTO
YpaBHEHUS, AITOPUTM €T0 PELICHUS.

28. Pemenue panmonansHbIx Omnpenenenre APOOHOTO PAIMOHAIBHOTO
YpaBHEHHIA. ypaBHEHUS, AJITOPUTM €T0 PEIICHUS.

29. Pemmenue panmonanbHbIx Omnpenenenne ApOOHOTO PAMOHATEHOTO
YpaBHEHHIA. ypaBHEHUs, AJITOPUTM €r0 PEIICHUS.

30. Pemenue panmoHanbHbIX Omnpenenenne ApoOHOTO PAMOHATIHHOTO
ypaBHEHHIA. YpaBHEHUS, AJITOPUTM €T0 PEIICHUS.

31. HepaseHnctBo ¢ oo Ornpenenenre HEPaBEHCTBA BTOPOI CTEIIEHU C
IIEPEMEHHOM. OJIHOM ITIEPEMEHHOM, AJITOPUTM €r0 pELICHUS.

32. KBanpartHsie HepaBeHCTBA. Onpenenenre HEPaBeHCTBA BTOPOM CTETEHHU C
Pemienrie HepaBeHCTB OJIHOM NIEPEMEHHOM, AITOPUTM €TI0 PELICHHUS.
BTOPOM CTETIEHU C OJJHOM
IIEPEMEHHOM.

33. KBanpatHsie HepaBeHCTBA. Omnpenenenre HEpaBeHCTBA BTOPOM CTETIEHHU C

OJIHOM NEPEMEHHOM, AJITOPUTM €TI0 PEIICHMUSI.

34. [Tpumeps! pererust 1poOHO- Pemenne npoOHO-THHEHHBIX YPAaBHCHHA.
JIMHEWHBIX HEPABEHCTB. 3HAKOMCTBO C METOIOM UHTEPBAJIOB.

35. Pemenue panuoHanbHbIX Ipuemvl pewienus ypasnenuti 8 yeuvix 4UCIAX.
ypaBHEHU U KBaJpaTHBIX Teopembl 0 KOpHE MHOTOUJIEHA U O LEJIBIX KOPHSIX
HepaBeHCTB. [lpuemsl pemenus EJIOr0 ypaBHEHUSI.

YpaBHEHUI B IEJIBIX YUCIIAX
36. Kontposbnas padorta Ne 3 bukBanpaTHbie ypaBHEHHUS palliOHATbHBIC
«YpaBHEHUS 1 HEPABEHCTBA C ypaBHEHHUS, HEPABEHCTBA BTOPOIl CTENIEHU C OJHON
OJTHOM TIEPEMEHHOM » TIEPEMEHHOM.
YpaBHeHUsI H HEPaBEHCTBA ¢ IBYMs nepeMeHHbIMU (17 yacoB).
37. VYpaBHeHue ¢ AByMs Omnpenenenue pemeHus: ypaBHEHUS C IByMs

NIEPEMEHHBIMU; PEIIEHUE
YPaBHEHHUS C IByMs
IIEPEMEHHBIMU.

INEPEMCHHBIMHU, PABHOCUJIBHBIC YPABHCHU
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38.

VYpaBHeHue ¢ qByMst
IIEPEMEHHBIMU; PEIICHUE
YpPaBHEHUSA C ABYMSI
TNCPEMCHHBIMU.

Omnpenenenue peleHuss ypaBHEHUS C IByMs
IIEPEMEHHBIMU, PABHOCWIbHBIC YPABHEHUS

39. I'paduueckas nHTEpHIpETALIUSL Omnpenenenue rpaduka ypaBHEHUS C ABYMS
YpaBHEHUH ¢ ABYMS EPEMEHHBIMU
IIEPEMEHHBIMHU.

40. YpaBHEHHE OKPYKHOCTH C YpaBHEHHE OKPYKHOCTH € LIEHTPOM B HaJaje
LIEHTPOM B Hauaje KOOPAWHAT U B | KOOPAUHAT U 8 110001 3a0AHHOU MOYKe.
000M 33JaHHON TOYKE.

41. Cucrema ypaBHEHUI; pelleHne Omnpenenenre pemeHus: CUCTEMbI; TpaduiecKHii
cuctemsl. ['paduueckas CHOCO0 peIIeHUs CUCTEM YpaBHEHHM
MHTEpHpEeTaIHs] CUCTEM
YPaBHEHHUI C IBYMS
IepeMEHHBIMHU.

42. Hcnons3oBanne rpadukoB
GyHKIUH 1715 pereHust
YPaBHEHUU U CUCTEM

43. Cucrema AByX ypaBHEHUH C ABYMs | AJITOPUTM PEIIECHUS CUCTEM YPaBHEHUN BTOPOil
NIEPEMEHHBIMU; PELICHUE CTEIEHH CIIOCOOOM MOACTAaHOBKH U alNre0pandyeckum
MIOJICTAHOBKOM U alreOpandyeckuM | CII0KEHUEM
CIIOKEHUEM.

44, Cucrema AByX ypaBHEHUH C ABYMs | AJITOPUTM PEIIECHUS CUCTEM YpPaBHEHUI BTOPOil
IIepPEMEHHBIMU; PELICHUE CTEIEHH CIIOCOOOM MOACTAaHOBKH U alre0pandyeckum
II0JICTAHOBKOM U aJreOpanvyeckuM | CII0’KEHUEM
CJIO’KEHUEM.

45. Ilepexon ot cnoBecHOM Crioco0 pemieHus 3ajad ¢ HOMOILBIO CUCTEM
(bOpMYJIUPOBKH COOTHOLLICHUH YpaBHEHM ¢ IByMs lepeMeHHbIMU. Mcnonb3oBaHue
MEX/y BETMUUHAMH K CBOWCTB KBaJpaTHUHON (QyHKIMU U €€ rpaduka mpu
aJire0panyecKoi. peLICHUH 33]1a4 U3 IPYTHX YUeOHBIX IPEIMETOB.

46. Ilepexon ot cnoBecHOM Crioco0 pemieHus 3ajad ¢ MOMOILBIO CUCTEM
(bOpMYJIUPOBKH COOTHOLLICHU I YPaBHEHHH € IByMs IEPEMEHHBIMU.

MEXJly BETMYNHAMHU K
ayre0panyecKoi.
47. Ilepexon ot caoBecHOU Crnioco0 pemieHus 3aa4 C MOMOILBIO CUCTEM

(hOpMYITUPOBKU COOTHOIICHHIA

YpaBHEHHH C IByMsI IEPEMEHHBIMHU.
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MCKAY BSIIMYNHAMH K
areOpanyecKou.

48. I'paduyeckas nuaTEpHIpeTAIHS Onpenenenne peleHuss HEPaBeHCTBA C ABYMs
HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU.
[IEPEMEHHBIMU
49, I'paduyeckas naTEpIIpETAIHS
HEPaBEHCTB C JBYMS
IIEPEMEHHBIMU
50. I'paduueckas nHTEpIpETALIUSL
CHCTEM HEpPaBEHCTB C JIByMsl
MIepEMEHHBIMU
ol. VYpaBHEHHE ¢ HECKOJIBKUMHU [ToHsiTHE ypaBHEHUSI C HECKOJIBKUMHU NT€PEMEHHBIMU;
nepeMeHHbIMU. [ IprMepsl IIPUEMBI PEILICHUs] CHCTEM YPaBHEHUN BTOPOU
pelIeHUs] HETMHENHBIX CUCTEM. CTENEHHU C JBYMsI IEPEMEHHBIMU, CHMMETPHUECKHE
CUCTEMBbI
52. YpaBHEHUS 1 HEPABEHCTBA C Pemrenne cucrem ypaBHEHUH ¢ AByMS IEPEMEHHBIMHU
JBYMsI IEpEMEHHBIMU MOJICTAHOBKOM U anredpanyeckuM CII0KEHHUEM,
3a/1a4uM C MOMOIIbIO0 CUCTEM YPaBHEHUH C ABYMS
IepPEMEHHBIMU
53. Kontponbnas padora Ne 4 Pemenne cucrem ypaBHEHUH ¢ ABYMS IEPEMEHHBIMHU
«YpaBHEHHUS U HEPAaBEHCTBA C MIOJICTAHOBKOM M aJIre0OpanveckuM CII0KEHUEM,
JBYMSI IEPEMEHHBIMU » 3aJauy C IOMOUIbIO CUCTEM YPAaBHEHMH C IByMsI
MIepEMEHHBIMU
Apudpmernyeckasi 1 reoMerpudeckas nporpeccuu ( 16 yacon).
54. IToHsATHE NOCIIEAOBATEIBLHOCTH. OmnepupoBaHue Ha 6a30BOM YPOBHE IOHATHEM
55. [ToHsATHE MOCIIEAOBATEIBEHOCTH. II0CJIEI0BATENBHOCTD, YWIEHBI IIOCIEA0BATEIbHOCTH,
N-# wieH Nocieq0BaTeIbHOCTH, OECKOHEUHBIE
I0CJIEI0BATENBHOCTH, (opMyJIa N-ro 4ieHa,
pekyppeHTHas ¢opmya, yrciaa PuboHayuu
56. Apudmernyeckas nporpeccusi. Omnpenenenue apupmMeTHIECKON IPOrpeccu,
Pa3HOCTh apU(PMETUYECKOI porpeccuu
S57. ®opmyna oOriero wieHa ®opmyna ol1iero ujaeHa apupmMeTHIecKoi
apu(MeTHUECKON MPOrpecCchu IIPOIPECCUU U €€ CBOMCTBA
58. ®dopmyna oOriero wieHa

apu(MeTHUECKON MPOrpecCchu
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59.

®opmyiia CyMMBI IIEPBBIX
HECKOJIbKUX YJICHOB
apu(MeTHIECKON MPOrPeCcCHH.

dopMysa CyMMBI IIEPBBIX HECKOJIBKUX YJICHOB
apu(pMeTHIECKON IPOTpeccun

60. dopmyna CyMMBI TIEPBBIX
HECKOJIbKUX YJICHOB
apu(MEeTHIECKON MPOrPECCHH.

61. dopmyna CyMMBI TIEPBBIX
HECKOJIbKUX YJICHOB
apu(METHIECKON MPOrPECCHH.

62. KonTtposmsHas padora Ne 5 dopmyna obmIero wieHa apupMeTHISCKOM
«Apudmernyeckas mporpeccusiy | mporpeccuu, hopmyia

CYMMBI TIEPBBIX N WICHOB apu(hMETHIECKON
POTPECCUHU

63. I'eomeTrpuueckast mporpeccusi. 3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o
Kponukax, uucia Pubonauyu. 3adaua o waxmamuou
oocke.
OmnpeneneHne TeOMETPHYECKON TPOTPECCHH,
3HaMEHATeJh FTeOMETPUIECKOM MPOrpeccuu

64. ®dopmyia o0IIero ujieHa dopmya o0IIero 4wieHa reoMeTpUIeCKOn
reOMETPUYECKOI MPOrPECCHH. MIPOTPECCUU U €€ CBOICTBA, CJIOKHBIE MTPOLIEHTHI.
CI10KHBIE POIEHTHI.

65. dopmyna CyMMBI MTEPBBIX ®opmyIia CyMMBI IEPBBIX HECKOJIBKUX YJICHOB
HECKOJIbKUX YJICHOB reOMETPUUECKON MPOrpeccuu, METOT
reOMETPUYECKOI MPOrPECCHH. MaTeMaTHYecKoil HHAyKIuu. beckoneuno

66. dopmyia CyMMBI MTEPBBIX yObIBarolasi reoMeTpuyeckasi Iporpeccus.
HECKOJIbKUX YJICHOB
reOMETPUYECKOI MPOrPECCHH.

67. ['eomerpuueckas mporpeccusi. I'eomerpuueckas nporpeccusi. Cxooumocnso

2e0MempuyecKoll npocpeccuu.

68. ["'eomerprueckas mporpeccusl. ['eomerpuueckas mporpeccusi.

69. KonTponbnas padora Ne 6 ['eomerpuueckas nporpeccus.
«I"eomeTpuueckas nporpeccus»

DJIeMeHTbI KOMOMHATOPUKH, CTATHCTHKH M TeOpuH BeposiTHOCTH (13 yacos).

70. ITpumeps! perieHus KomOunaTtopuka, KOMOMHATOPHBIE 3aJa4H.

KOM6I/IHaTOpHI>IX 3aga4
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71. [Ipumeps! perienus KombunaTtopuka, KoMOMHATOPHBIE 331241
KOMOMHATOPHBIX 33/1a4
72. [lepeGop BapraHTOB, MPABUIIO [lepeGop BapraHTOB, MPABUIO YMHOXKCHHS,
yMHOXeHus1. [lepecTanoBKH. OTIpeieNIeHUe NePECTAaHOBKH U3 N 3JIEMEHTOB,
dbopmysa nepecTaHOBOK. Pakmopuan 4ucia.
73. [lepeGop BapraHTOB, MPABUIIO [lepeGop BapraHTOB, MPABUIO YMHOXKCHHS,
yMHOXKeHHS. [lepecTaHOBKH. OTIpeJieNIeHUE TTePECTAaHOBKH U3 N 3JIEMEHTOB,
(dhopMyIa mepecTaHOBOK
74. [Tepe6op BapuaHTOB, IIPaBUIIO Omnpenenenue pa3MenieHus, GopMyia pa3MeIeHHl
YMHOKEHUs. Pa3Menenus.
75. [TepeGop BapuaHTOB, IIPABUIIO Omnpenenenue pa3MelieHus, GopMmyia pa3MeIeHHl
YMHOKEHUs. Pa3Menenus.
76. [TepeGop BapuaHTOB, IIPABUIIO Omnpenenenue covyeranusi, GopMmysa COUCTaHUN.
yMHOkeHUs. CoueTaHusl.
7. [TepeGop BapuaHTOB, IIPABUIIO Omnpenenenue covuetanus, GopMysa COUCTaHUN.
yMHOKeHus. CodeTaHusl. Tpeyeonvrnuk Ilackans.
78. [TepeGop BapuaHTOB, ITPABUIIO Omnpenenenue coyetanus, GopMysa COUeTaHUM
ymHOxkeHus. CoueTaHusl.
79. OTHOCHTENBHAS YacTOTa Crny4daifHble COOBITHSI, OTHOCUTEIIbHAS 4acTOTa
CITy4aifHOTO COOBITHS. CITy4altHOTO COOBITHS, CTATUCTHICCKUHN TTOAXOT K
BBIUMCIICHUIO BeposiTHOCTEN. Kitaccuueckue
BEPOSITHOCTHBIE OTIBITHI C UCTIOIb30BAaHUEM MOHET,
KyOUKOB. Pacnpedenenue eeposimnocmell.
Mamemamuuyeckoe odxcuoanue. Ilousmue o 3axone
bonvuux yucen. Ilpumenenue 3akona 6onvLUUX YUuce
8 COYUONI02UlU, CMPAX0BAHUU, 8 30PABOOXPAHEHUU,
obecneuenue bezonacnocmu nacenerus 8 4C.
80. PaBHOBO3MOXKHBIE COOBITUS U Hanuuue npencraBieHus 0 pojiu IPaKTHUECKU
MOJICYET MX BEPOSITHOCTH. JIOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA, O POITU
3aKOHa OOJBIIMX YHUCET B MACCOBBIX SIBICHUSX.
Hcmoku meopuu éeposmuocmu: cmpaxosoe oeio,
asapmuvie uepuvl. Beposmnocms pagnoeo3modichvix
coovimuii. Ucnoimanus bepnyanu. Ycenex u neyoaua.
81. CrnoxxeHue 1 yMHOKEHHE HecoBMmecTHbIE COOBITHS, HE3ABUCUMBIE COOBITHS,

BEPOSITHOCTEM.

IPOTUBOIOJIOKHBIE COOBITHS, CIIOKEHUE U
YMHO)KEHHUE BeposiTHOCTEH. [Ipedcmasnenue
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cobbimutl ¢ nomMoubio ouazpamm Jiiepa.
Obvedunenue u nepeceyenue coobImuil.

82. KonrtpomnsHast padora Ne 7 KomOuHaTopHble U BEpOATHOCTHBIC 331a4H.
«DneMeHThl KOMOUHATOPHKH,
CTaTUCTUKU U TEOPUU
BEPOSITHOCTEM ».
HTorosoe noBropenue kypca 9 kiaacca (20 yacon).
83. Bripaxenus 1 ux bykBeHHbIE BbIpakeHHs. UnCiI0BOE 3HaUeHNE
npeobpasoBaHms OYKBEHHOTO BbhIpakeHus1. JlomyCTUMBbIC 3HAYCHUS
84. Bripakenust 1 ux TIEPEMEHHBIX, BXOJAIINX B alreOpandeckue
npeoOpasoBaHHs BbIpakeHus1. [logcraHoBKa BeIpaKeHUI BMECTO
NepeMeHHbIX. PaBeHCTBO OYKBEHHBIX BBIPaXKEHUI.
JlokazatenbcTBO TOXAECTB. [IpeoOpazoBanus
BbIpakeHuil. CBOMCTBA CTEIIEHEN C LEIBIM
nokasareneM. Clio)keHre, BBIUNTaHUE, YMHOKEHHE
MHOTOWIEHOB. @OPMYJIbI COKPAIIEHHOT O
ymMHOKeHus. KBagpatHslii TpexwieH. Buidenenue
NOIHO20 K8AOpama 6 KeaopamHom mpexuieHe.
Teopema Buera. Paznoxxenue kBaapaTHOTO
TpPEXWICHA Ha JIMHEHHBIE MHOKUTENH. MHOTOUIeHbI
¢ oaHOM nepeMeHHou. CTerneHb MHOTOYJICHA.
Kopenp MHOrounena. Anredpandeckas apo0s.
Coxkparmienue apobeit. JleiicTBus ¢
asireOpandeckuMu ApoOsimu. PanmonanbHble
BBIpA)XEHUS U UX npeoOpa3oBanusi. CBoNCTBa
KBAJIPATHBIX KOPHEHN U UX IPUMEHEHUE B
BBIYHCIICHUSIX.
85. [TonoxuTenpHbIE U JIeHCTBHA C MOJIOKUTEIBbHBIMUA U OTPULIATEIbHBIMU
OTPHLIATENIBbHBIEC YHCIIA. YHCJIAMU
86. YpaBHeHuUs. VpaBHeHue ¢ ogHoi nepemeHHol. Kopens
87. VYpaBHEHME C HECKOJIIBKUMU ypaBHeHus. JIuneliHoe ypaBHeHue. KBanpaTHoe

NEpEMCHHBIMU. HpI/IMepH

peUICHUA HEJIMHEHHBIX CUCTEM.

ypaBHeHHe: (hopMyJia KOpHEH KBaJpaTHOTO
ypaBHeHHMs1. Perienue pannoHaabHbIX ypaBHEHUH.
YpaBHEHMsI BBICUIMX CTENIEHEH; METO/IbI 3aMEHBI
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[IpuMmepsl perieHus: ypaBHEHUH B
LEJIbIX YUCIIaxX

IIEPEMEHHOM, Pa3JI0KEHUS HA MHOXKUTEIIH.
VYpaBHEHME ¢ ABYMSI IEPEMEHHBIMU; PELLICHUE
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU. Y pasHenusl 6
Yenvlx YUCIax.

88. Cucrempl ypaBHeHHI Cucrtema ypaBHEHHIt;, perieHue cuctembl. Cucrema

89. Cucrembl ypaBHEHUN JBYX JIMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU;
pelieHne  MOJACTAHOBKOM U aireOpanyecKkum
CIIOKEHHEM. VYpaBHeHue c HECKOJIbKUMU
nepeMeHHbIMU. HelnHelHbIe CUuCTEMBI.

90. HepaBencrBa HepaBeHcTBO ¢ 071HO# mepemMenHoi. Pemenne

91. Hepasencrpa HEpaBEHCTBA. JIMHENWHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX cucTeMbl. KBagpaTHbie
HEpPaBEHCTBA. [{poOHO-1UHeliHble HepaseHCcmada.
YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.
Lokazamenvbcmeo uucnosvix u ancebpauieckux
HepaseHcms.

92. PyHKITHH. [Monarue pynkumu. O0nacTs onpeaeaeHus

93. [Tpumepsr rpapuueckux | GyHxun. CriocoOsl 3ananus GpyHkuu. I'pagux

3aBUCHUMOCTEH, oTpakaromux | pyHKIUM, BO3pacTaHue U yObIBaHHE (DYHKIIMH,

peabHbIE TIPOIIECCHI.

HauOoJIbIIIee U HAUMEHBIIIEE 3HAUCHUS (PYHKITUH,
HyJIU (QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.
Urenue rpaduxoB pyHkumii. yHKImH,
OTMCHIBAIOIIHUE MPSAMYIO U 00paTHYIO
IPONOPLHUOHAIBHYIO 3aBUCUMOCTH, UX I'paUKH.
Jluneiinas QyHkus, ee rpaduk, reOMETPHICCKUI
cMmbic ko3 durmenton. ['unepbona. KBagparnunas
¢dbynkuwms, ee rpaduk, mapadosna. KoopauHars
BEPILUHBI Mapaboibl, OCk cUMMeTpuu. CmenenHvle
@YHKYUU ¢ HAMYPAILHLIM NOKA3AMeENeM, UX
epaghuxu. I'paduku GyHKIUI: KOpEHb KBaIPATHBIMH,
KOpEHb KyOnueckuid, MoayJib. Micnons3oBanue
rpadukoB QyHKIMIA Ui pelieHns ypaBHEHUN U
cuctem. [Ipumepsl rpaguueckux 3aBUCUMOCTEH,
OTpaXkaroIUX peajbHbIe MPOIecChl: KoueOaHue,
HoKa3aTenbHbIi pocT. Yucnoguvle hynxyuu,
onucvlsarowue smu npoyeccol. IlapannenvHulil
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nepeHoc 2paghukos 80016 ocell KOOPOUHAmM U
CUMMEMpPUsi OMHOCUMENbHO OCEell.

94. Koopnuuarst n rpaduxu N3o0pakeHne yrcea TOUKaMU KOOPIMHATHON
psAMOM. I'eoMeTpudeCcKuii CMBICII MOYJIsL YUCIIa.
UucnoBble IPOMEXYTKH: HHTEPBAJI, OTPE30K, JIyH.
Dopmyna paccmoanus Mexircoy mouykamu
KOOpOuHammuou npsamou. JIekapToBbl KOOPAUHATHI Ha
IUTOCKOCTH; KOOPJMHATHI Touku. KoopauHaTe
cepeuHbl oTpe3ka. PopMyIia pacCTOSHUS MEXTY
JBYMsI TOYKaMH IIJIOCKOCTH. Y PaBHEHHE NPSMOH,
YTJI0BOW KOA(PPUIIMEHT NMPSAMOIL, yCIIOBUE
MapajuieIbHOCTU NMPSMBIX. Y paBHEHUE OKPY>KHOCTU
C IIEHTPOM B Hauaje KOOPJIUHAT U & 11000 3a0aHHOU
mouke. I'paduueckast UHTepIpeTalusl ypaBHEHUH ¢
JBYMS TIEPEMEHHBIMH U X CHCTEM, HEPaBEHCTB C
JIBYMSI TIEPEMEHHBIMH U X CHCTEM.
95. MHorousieHsl, AEUCTBHS C MHorouneH, ClI0)KeHUE, BBIMUTAHUE U YMHOKEHUE
MHOTOYJIEHaMH MHOTOYJIEHOB, Pa3j0KEHNE MHOTOWIEHOB Ha
MHOXXHTEIN
96. Apudmernyeckas u [TonsiTHE MTOCITEIOBATEILHOCTH. Apr(pMETHYECKAs U
TCOMETpHUYECKast MPOrpeccuu reoMerpuueckas rnporpeccun. opmyisr oomero
97. Apudmernyeckas u YjieHa apu(PMETHIECKON ¥ T€OMETPUIECCKOM
FeOMETpHU1ECKas Nporpeccun MPOrpPeCCUil, CyMMBI MEPBBIX HECKOJIBKUX YJICHOB
apuMETHYECKON U TEOMETPUUIECKOMN TTPOTPECCHIA.
98. Apudmerndeckas u CnoxHpl€ IPOLIEHTHI.
reoMeTpHuyecKas Mporpeccuu
99. l'ogoBasi mpomexyTodHas
aTTecTalusl.
dopma NpoBEACHUSA:
"UtoroBast KOHTpoJIbHAs padboTa'.
100. AHanu3 KOHTPOJIBHON paboThI. Ilepexon oT cioBecHON (HOPMYITHPOBKH
101. Pemienune TekcTOBBIX 3a1a4 COOTHOILIEHUI MeX/1y BETUUNHAMH K

areOpandeckoi.
PernieHne TEKCTOBBIX 3a/1au aJIreOpandeckuM
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CIIOCOOOM.

102. Pemenue TeKCTOBBIX 3a11a4. [IpoBepka ymeHust 00001IeHUS U CHCTEMaTH3aluu
3HaHUNA. YMeHHE POpMYIHPOBATH MOTYYECHHBIE
pe3yIbTaThl; pa3BEpPHYTO OOOCHOBBIBATD CYKJICHHSI

Tembl mnpoekToB. 9 KJacc.

Bo3HuUKHOBEHME MaTEMaTUKH KaK HAyKH, dTalbl €€ pa3BUTHs. Bpiaromuecss MaTeMaTUKU U UX BKJIAJ B Pa3BUTUE HAYKU.

30J10TOE CEYECHHE.

Ponb poccuiickux yueHsix B pa3Butuu MatemaTtuku: JI. Diinep, H.W.Jlobauesckuii, I1.J1.Uebbmues, C.Kopanesckas, A.H.Konmaropos.
Maremaruka B pazsutuu Poccuu: Iletp |, mkona MaTeMaTnuecknx ¥ HABUTAIIMOHHBIX HAYK, pa3BUTHE poccuiickoro diaota, A.H. Kpeuios.
Kocmuueckas nporpamma u M.B. Kenppim.

[Tocnenusst mudpa creneHu.

Buptyo3Hoe u3BieueHne KOpHEN BBICOKMX CTEIIEHEN.

NookownhEe
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