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AHHOTAIUA.

B paGouyio mnporpammy mo anreOpe Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus BHECEHBI U3MEHEHHUS B COOTBETCTBUM ¢ TpeOoBanuamu ®PI'OC OO0
(mpuka3z MunHuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit denepanuu ot 17
nexadbps 2010 r. Ne 1897, B pemakuuum npukaza Munnpocseuenus Poccun ot
11.12.2020 r. Ne 712), B cootBetrcTBUM ¢ KoHuenuuen npenonaBanus anredpsl, B
COOTBETCTBMM C MNPUMEPHOM MporpaMmoil BOCHUTaHHUS (0J00peHa pelIeHUEM
denepanbHOro yueOHO-METOAMYECKOr0 O0BEAMHEHHUS MO 001IeMy 00pa30BaHUIO,
npotokod oT 12 utonst 2020 1. Ne 2/20 (ITporpamma BocriuTanus).

HpaKTI/I‘{eCKaH peamm3anuda BOCIUTATCIIbHOI'O ITOTCHIIMAJIA YPOKaA B OCHOBHOM
IOTKOJIC OCYIICCTBILACTCA 110 CJICAYIOIINM HAIIPaBJICHUAM BOCIIMTATEIbHOU
ACATCIIBHOCTH

1. Fpa)I(JIaHCKOG BOCIIMTAHUC,

2. TlarpuoTHueckoe BocmuTaHue U (HOPMUPOBAHUE POCCUNCKOMN
UJACHTUYHOCTH;

3. JlyxoBHO€ M HPaBCTBEHHOE BOCIIMTAHUE JIETEeH HA OCHOBE POCCUUCKUX
TPaAUITMOHHBIX IICHHOCTEH;

4. TlpuoOmieHue AeTeil K KyJIbTypHOMY HACJIEAUIO (ICTETHYECKOE
BOCIIMTAHHUE);

5. ®usmnyeckoe BOCIUTAHUE U (DOPMUPOBAHUE KYIbTYPHI 3I0POBbSI;
6. TpymoBoe BociuTanue u MpohecCHOHAIBHOE CAMOOTIPE/ICIICHHE;
7. DKOJIOTMYECKOE BOCIIUTAHUE;

8. Tlomynsipu3aiusi HAyYHBIX 3HAHUW cpeau AeTed (HIEHHOCTH HayYHOT O
MO3HAHUS).



1. Ilnanupyemble pe3yabTaThl H3yUeHUsS Kypca ajaredpbl
B 7-9 ki1accax
JInYHOCTHBIE pe3yJabTaThl OCBOCHUS ITPOTrpaMMBbl YUeOHOTO TipeaMeTa « Anredpa»
XapaKTEePU3YIOTCS:
1.I'pasxicoanckoe 6ocnumanue:
TOTOBHOCTBHIO K BBITIOJHEHUIO 00S3aHHOCTEHN TpaKJaHWHA U Pea3allii €ro Mpas,
MpEeACTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAaX (DYHKITMOHUPOBAHUS PA3TUIHBIX

CTPYKTYp, SBJICHHUH, MPOLEAYP IPAKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TIP).

2.Ilampuomuueckoe eocnumanue:

MPOSIBJICHUEM MHTEpECA K MPOIIOMY M HACTOSIIEMY POCCUHMCKON MAaTEMATHUKH,
[IEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB M POCCHICKOM
MaTeMaTHUYE€CKOM IIKOJIbI, K UCTIOIB30BaHUIO ATUX JOCTIKEHUM B APYrUX HayKaxX U
MPUKIIATHBIX cepax.

3.ﬂyx0€H0-Hpchm€eHHO€ eocnumanue:

T'OTOBHOCTBIO K O6CY)KI[GHI/IIO ITHYCCKHUX HpO6H€M, CBA3AHHBIX C MPAKTHYCCKUM
IMPUMECHCHUEM HOCTI/DKCHI/Iﬁ HAayKH, OCO3HAHUECM BAXKHOCTHU MOPAJIBHO 3THUYCCKUX
IMPUHIHUIIOB B ACATCIbHOCTH y‘IéHOFO

4.9cmemuueckoe eocnumanue:

CIOCOOHOCTBIO K AMOITMOHAIBHOMY U 3CTETHUYECKOMY BOCTIPUSTHIO MaTEMAaTHIECKUX
00BEKTOB, 3a7a4, pelICHUN, PacCy KICHUH;

YMEHHUIO BUJETh MaTeMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE

5.@u3uueckoe 6ocnumanue, popmuposanue Kyabmypot 300pP06b U IMOUYUOHATILHO20
onazononyuus:

TOTOBHOCTBIO TPUMEHITh MAaTEMAaTHUECKHUE 3HAHMS B MHTEPECcax CBOETO 3/10POBbs,
BEJICHUS 3/I0POBOTO 00pa3a >KU3HH (310pOBOE MUTaHUE, cOATaHCUPOBAHHBIN PEKUM
3aHATHI U OT/AbIXA, peryysipHas (pusndeckast akTUBHOCTD);

c(hOpMUPOBAaHHOCTHIO HaBbIKa pediekcuu, MpU3HAHUEM CBOETO MpaBa Ha OLIUOKY U
TAKOT'0 e MpaBa JPyroro 4eioBeKa.

6.Tpyooeoe eocnumanue:

YCTAHOBKOW Ha aKTMBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM
HaIPaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTEeMaTHIECKOTO 00pa30BaHus HA
MPOTSYKEHUU BCEH KU3HU IS

YCHENTHON TPpo(eCCHOHAIBHON JISATEILHOCTH M Pa3BUTHEM HEOOXOMMBIX YMEHUM;

OCO3HAaHHBIM BHIOOPOM U IOCTPOCHUEM MHUBUYaIbHON TPAEKTOPHH 00pa30BaHUS U
KU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

7.9Ko0102u4ecKkoe ocnumanue:

OpHEHTallMel Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHUHN IS pelIeHns 3a1a4d B o01acTu
COXPaHHOCTHU OKPY’KAIOIIEH Cpelibl, IVNITAHUPOBAHUS ITOCTYIKOB U OLICHKH X BO3MOKHBIX
IIOCJIEACTBUM JUIsSl OKPY KAIOLIEH CPEebL;

0CO3HAHHEM TJI00ATBHOTO XapaKTepa HKOJOTHYECKUX MPoOIeM U MyTel UX pereHus



8.1llennocmu nayunozo no3HanusA:

OpUEHTAIINEN B JIEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX MIPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJIBI U OOIIECTBA, TIOHUMAHUEM
MaTeMaTH4eCKON HayKH Kak c(hepbl 4eTOBEUECKOM IeITeIbHOCTH, 3TANOB €€ pa3BUTHUS U
3HAYUMOCTH JIJIsl Pa3BUTHUS IUBUIIN3ALINH;

OBJIAICHUEM SA3BIKOM MaTCMaTHUKH 1 MaTeMaTHYECCKOU Ky.l'[bTypOﬁ KaK Cp€aCTBOM
IMO3HAHW MHUPA; OBJIAICHUCM HpOCTGﬁH.IHMH HaBbIKaMH HCCHGILOB&TCHBCKOﬁ
JACATCIIbHOCTH.

Jluunocmuvle pezynomamel, obecneuusaloujue a0anmayuio 00y4aruie2ocs K
UBMEHATOWUMCSL YCTLOBUSM COYUALHOU U NPUPOOHOU CPeObl.

TOTOBHOCTHIO K JICUCTBUSIM B YCIIOBUSX HEOMPEIEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH
KOMITIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIeATeIbHOCTh, B TOM UHCIIE YMEHUE YUUTHCS y
JIPYTHUX JIIOACH, MpUoOpeTaTh B COBMECTHOM JIEATETLHOCTH HOBBIC 3HAHMSI, HABBIKU U
KOMITETCHIIMH U3 OMbITa APYTHX;

HEO0OXOAMMOCTHIO B (hOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIe POPMYITUPOBATH UJICH,
MOHSTHSA, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIC paHee HE U3BECTHBIX,
0CO3HaBaTh ACPUIIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATD CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOIINI KOHTPMEP,KOPPEKTUPOBATH MPUHUMAEMBIE pEIICHUS
U JIeCTBUS, POPMYITUPOBATH U OIICHUBATh PUCKH U MOCIEACTBUSA, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHbIe Pe3yJIbTATHI OCBOEHHSI POrPaMMbl Y4eOHOT 0

npeaMmeTa «MaremaTukay XapakTepU3yIOTCs OBJIaJCHIEM YHUBEPCATbHBIMU
MI03HABATEIHbHBIMH JACHUCTBUSIMH, YHUBEPCATHHBIMH KOMMYHUKATUBHBIMU JEHCTBUAMU U
YHUBEPCATBLHBIMU PETYISATUBHBIMH JICHCTBUSIMH.

1) YVuusepcanvuvle nosnasamenvhbie oelicmeus obecneyusarom Gopmuposarue 6a308bix
KOCHUMUBHBLX NPOYECCO8 00yUarouuxcs (0c8oeHUe Memo008 NO3HAHUSL OKPYHCAIOUe20
MUpQA; NpUMeHeHUue 102U4eCKUX, UCCIe008amelbCKUX onepayull, yMeHui pabomams ¢
unghopmayueti).

bazoevie nozuueckue oeiicmeus:

BBISIBJIATh M XapaKTepHU30BaTh CYIIECTBEHHBIC IPU3HAKH MAaTEMAaTUYECKIX 0OBEKTOB,
MOHATHN, OTHOIICHUH MEXTy MTOHATHUIMHU;

hopMyIHpOBATh ONPEACIICHHS TOHATHI; YCTaHABIMBATh CYIIECTBECHHBIN MTPU3HAK
KJaccuuKammuu, OCHOBaHMS JJI1 0000IIEHNS H CpaBHEHUS, KpUTEPHUH TTPOBOJUMOTO
aHau3a;

BOCIIPUHUMATb, (POPMYITHPOBATH M TIPEOOPA30OBHIBATH CYXKICHHUS:

YTBEPAUTEIbHBIC H OTPUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC,
BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEYUs B (PaKTax,
JTAHHBIX, HAOMIOJICHUSIX U YTBEPKICHUSX;

npeajaratb KpUTEPUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEYUHIA,

JIeNIaTh BBIBOBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIIOUYEHUN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa30bupath 0Ka3aTEIHCTBA MATEMATHIECKIX YTBEPKICHUH (TIPSIMBIE ¥ OT IPOTUBHOTO),



MIPOBOJUTH CAMOCTOSITENIbHO HECIIOKHBIE JOKA3aTENbCTBA MATEMAaTUUECKHX (DAKTOB,
BBICTPAanBATh ApTyMEHTALNIO, IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI;

000CHOBBIBATH COOCTBEHHBIE PACCYXKACHHUS;

BBIOMpATh CIIOCOO pelieHusl yueOHOM 3a/jauM (CpaBHUBATH HECKOJIBKO BAPHUAHTOB
pelIeHusl, BBIOMpaTh Hanbosee NOAXOISAIMINNA ¢ YIETOM CaMOCTOSITENBHO BbIIETIEHHBIX
KpUTEPHEB)
ba3zoevie uccnedosamenvckue oeiicmeus:

HCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKU HHCTPYMEHT IMO3HAHMUS;

(dhopMyTHpOBATH BOIIPOCHI, (PUKCUPYIOLTHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBATh KCKOMOE U JJaHHOE, ()OPMUPOBATH TUTIOTE3Y, APTyMEHTHPOBATH CBOIO
MO3UI[UI0, MHEHHE;

MIPOBOJIUTH TI0 CAMOCTOSATEIBLHO COCTABICHHOMY IIJIaHY HECJIOKHBIM SKCIICPUMEHT,
HEOOJIBIIIOe UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYECKOTO 00bEKTA,
3aBUCHUMOCTEH 00BEKTOB MEXKTy COOOiA;

CaMOCTOATEIBHO (POPMYITUPOBATH 00OOIIECHHUS U BBIBOIBI TIO PE3YJIbTaTaM
NPOBEIEHHOTO HAOIOICHUS, UCCIICIOBAHMS, OIICHUBATH JJOCTOBEPHOCTH MOJTYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 0000IICHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEATIOTIOKCHUS
0 €T0 Pa3BUTHH B HOBBIX YCIOBUSAX
Paboma c ungpopmayueii:

BBISIBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAITUH, TaHHBIX, HEOOXOAUMBIX IS
peleHus 3a1a4u;

BBIOMPATH, aHATM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BHIIOB B (POPM MpEICTaBICHUS;

BBIOMpATH (hOpMY MpeICTaBICHUS HHPOPMAIMU U WILTIOCTPUPOBATH PEIIaeMbIC 3a1aun
cXeMaMH, TuarpaMMaMu, HHOU TpaduKOi U UX KOMOWHAIUSMH,

OILICHUBATh HAIEKHOCTh HH(POPMAIIUU TIO KPUTEPHSIM, MTPEIUIOKCHHBIM YUUTEIEM WITH
chOpMYTUPOBAHHBIM CAMOCTOSATEITHHO

2) YuusepcanvHvie kommyHukamugusle oeticmeaus obecnedusaom cqhropmMuposaHHoCmy
COYUATILHBIX HABLIKOB 00YYAIOUJUXCSL.

Obwenue:

BOCIIPUHUMATD U (POPMYITHUPOBATH CY)KICHHS B COOTBETCTBUH C YCIOBHUSIMH H IICIISIMH
OOIIIEeHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOYKY 3PCHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBAThH
MIOJTyYEHHBIN pe3yibTar;

B X0/ OOCY>KJICHHS 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIIEMBI,
penraemMon 3amaun, BhICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA MMOMCK PEIICHUS; CONIOCTABIISATh
CBOM CYXACHHUS C CYKJICHUSIMU JPYTUX YYACTHUKOB JTUAJIOTa, OOHAPYKUBATh Pa3InyKe U
CXOJICTBO TO3UIINI; B KOPPEKTHOU Popme hOopMyIMpOBaTh pa3HOTIIACHS, CBOU
BO3PAKCHUS;

MIPE/ICTABIISATh PE3YJIBTATHI PEIICHUS 3a]]a4i, SKCIIEPUMEHTA, NCCIIeI0BaHNs, TPOCKTA,

CaMOCTOSITEIIHHO BBIOMPATh ()OPMAT BBICTYIUICHHS C YYETOM 3324 IPE3CHTAIIUH U
0coOeHHOCTEeH ayJUTOpUn



Compyonuuecmeo:

MMOHMMATh M UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHON U MHIUBUIYATbHON paOOThI pU
pelIeHnr y4eOHbIX MaTeMaTUYECKUX 3a7a4; MPUHUMATh 11eJTb COBMECTHOU
NEeSITeTLHOCTH, TIJIaHUPOBATh OPraHU3AIMI0 COBMECTHOU Pa0OThI, pacipeiesiTh BUIbI
paboT, TOrOBapUBaThHCA, 00CYKIATh MPOIIECC U Pe3yJbTaT pabOThl; 0000IaTh MHEHHS
HECKOJIBKHX JIIOJICH;

y4acTBOBATh B TPyNIOBBIX (popMax paboThI (00CYKIeHUS, 0OMEH MHEHHSIMHU, MO3TOBBIC
HITYPMBI U 1P );

BBINIOJIHATH CBOIO YacTh pabOThI M KOOPAUHUPOBATH CBOU JICHCTBUS C APYTUMHU YICHAMU
KOMaH/Ibl; OLIEHUBATh KAUe€CTBO CBOETO BKJa/1a B OOIIUN NPOIAYKT 110 KPUTEPUSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBUS

3) Vnusepcanvuvie pecynsimusHvle 0elicmeus 00ecneyusaiom Gopmuposanue CMulCi08blx
VCMAHOBOK U IHCUSHEHHBIX HABLIKOE NTUYHOCTIU.

Camoopzanuzayusn:

CaMOCTOSITEIbHO COCTABIISITh IJIAaH, AJITOPUTM pelIeHUs 3a7auu (WM ero 4acTh),
BBIOHpATh CIIOCOO pelIeHus C YYETOM HUMEIOIIUXCSI PeCypCOB U COOCTBEHHBIX
BO3MOKHOCTEHN, apTYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIEHUN C YUETOM
HOBO MH(OpMaIU

Camokonmponn:

BJIQ/IETh CIIOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa peluieHus
MaTeMaTHU4eCKON 3a/1auH;

IpEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOBHUKHYTh MIPH PELICHUH 3a/1a4l, BHOCUTD
KOPPEKTUBBI B ICATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yjIbTaTa JeATEeIbHOCTH MTOCTABICHHOM 1IEJIA U YCIOBUSIM,
OOBSICHATH MPUYUHBI TOCTHXKCHUS UM HEAOCTHKECHHUS 11eJId, HAaXOAUTh OIIMOKY, JaBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

7 kj1ace
Y4YyeHuK HAYYHTCH :

Yucaa

* OmnepupoBath Ha 0a30BOM YypOBHE IMOHSTHUAMH: HATYpaJbHOE YMCIIO,
[IeJI0€ YUCJI0, OOBIKHOBEHHAs NpoOb, necaThyHas ApoOb, CMENIaHHas Ipoob,
PALMOHAIBHOE YHCIIO;

*  HCIOJIb30BaTh CBOWCTBA YMCEJ W MpaBHiia JCUCTBUH IMPU BBHIMOJIHCHUH
BBIYHCJICHUH;

*  WCIOJIB30BaTh MPU3HAKKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BhINOTHEHUHA

BBIYHCJICHUN U pCUICHUN 3a1a4;



* BBIIOJHATH OKPYIVIEHME PALUMOHAIBHBIX YHCEN B COOTBETCTBUU C
[IPaBUJIAMHY;
* CpaBHHBATh YUCJA;

M OLICHHUBATb PE3YJIbTAThI BBIUMCIICHUN Inpn pCemCHUN MPAKTHUYCCKUX

*  BBINOJIHATH CPABHEHUE YUCEII B pEAIbHBIX CUTYaLHSIX;

*  COCTaBJISITh YUCJIOBBIE BBIPAXKEHUS NMPU PEIICHUM MPAKTUYECKUX 3a7a4 U
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB
ToxknecTBeHHbIE MPE00PA30BAHMS

* BbINOTHATE HECIIOXKHBIE TPeoOpa3oBaHUs MJis BBIYUCICHUS 3HAYCHUN
YUCJIOBBIX BBIPAYKEHUMN, COJICPIKAINX CTEIIEHU C HATypAIbHBIM MOKa3aTEeJIEM;

* BBHINIOJIHATHL  HECIOXKHBIE  MpPeoOpa3oBaHUsl  IEIbIX  BBIPAKCHUN:
PacKpbIBaTh CKOOKHU, MPUBOJIUTH MOIOOHBIEC ClIaracMbie;

*  HCHOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHUs (KBaapaT CyMMBI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJIpaTOB) JIsl YIPOUIEHUS BBIUUCICHHUIN 3HAYCHUM
BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

*  OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMU: PAaBEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YypPaBHEHHs, PEUICHUE YPaBHEHHUS, YHCIOBOE
HEPaBEHCTBO;

*  IPOBEPSTH CHPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pelarb CUCTEMBbI HECIIOKHBIX JIMHEWHBIX YPABHEHUN;

*  IPOBEPSTH, ABISAETCS JU JAHHOE YHUCIIO PEIICHUEM YPABHEHHUS ;

* COCTaBJATh M pELIATh JIMHECWHBIE YPAaBHECHUS IIPU PEUICHHWM 3a]1ad,
BO3HHMKAIOMIUX B APYTUX YUYEOHBIX MMPEeaMETaxX
DOyHKIUMN

*  HaxoJUTh 3HAYEHHE (PYHKILMH MO 3aJJaHHOMY 3HAYEHUIO apTyMEHTA;

* HaxoJUTh 3HAYEHUE apryMEHTa MO 3aJaHHOMY 3HA4YeHUIO (QYHKIUU B
HECJIOKHBIX CUTYaIUsAX;

*  OIpPEIEIATh MOJIOKEHUE TOUKHU IO €€ KOOPAMHATAM, KOOPAUHATHI TOUKHU

o €€ MOJIOKEHUIO HAa KOOPAUHATHOM TIOCKOCTH;



* 10 rpaguky HaxoAuTh OOJACTh OINpPEAEIICHHS, MHOXKECTBO 3HAUYCHUM,
HyJIU QyHKINH;

*  CTpOUTH I'paUK JIMHEUHON (DYHKLINH;

*  NPOBEPSATH, ABIAETCS JIU JAHHBINA rpaduk rpadukoM 3aJlaHHON QYyHKIHUU
(JTMHEHOMW);

* ompeaensaTbh NPUOIMKEHHBIE 3HAYEHHUS] KOOPJUHAT TOUYKH IEepeceyeHUs
rpadukoB ¢ yHKIHIA.

*  HCHOJB30BaTh CBOMCTBA TUHEHHON (QYyHKIMH U ee rpaduK NpU pelIeHun
3a/1a4y U3 Ipyrux y4eOHbIX MPEAMETOB
CraTucTika U Teopusi BeposiTHOCTEM

* meTth npencraBieHre 0 CTATUCTUYECKUX XapaKTEPUCTUKAX;

* TMPEJCTaBIAThH JaHHBIC B BUJIE TAOJIHII,

* CpaBHHMBATh OCHOBHBIE CTATUCTUUYECKUE XAPAKTEPUCTUKH;

TexcToBEBIE 322U

* Pewmwarts HeclOXHbIE CIOKETHBIE 3aJadd pa3HbIX TUIIOB Ha BCE
apumeTnyeckue 1eUCTBUS;

* CTpPOUTh MOJENb YCIOBHUS 3a1ayd (B BUIEC TaOMUIbI, CXEMbl, PUCYHKa
WIN ypaBHEHUS), B KOTOPOH JaHbl 3HAUY€HUS ABYX M3 TPEX B3aUMOCBI3aHHBIX
BEJIMYUH, C LIEJIbIO TIOMCKA PEILIEHUS 3a]auu;

* OCYUIECTBJIATH CHOCOO TOMCKAa peuleHHsl 3aJadd, B KOTOPOM
paccyXJeHHUE CTPOMTCS OT YCJIOBUSA K TpPeOOBAaHMIO WM OT TpPeOOBaHUSA K
YCIIOBUIO;

*  COCTAaBJIATH IUIAH PEILCHUS 3aJauH;

*  BBIACNATH ATAIbI PELICHU 331a4H;

* HHTEPNPETHUPOBATH  BBIYMCIUTENBHbIE  pe3yabTaThl B 3ajade,
UCCJIEI0BATh NOJIYYEHHOE PEIICHNE 3a1a4H;

* 3HaTh pa3jINuMe CKOPOCTEN 0OBEKTA B CTOSYEH BOJE, IPOTUB TEUEHUS U
10 TEUYEHUIO PEKH;

¢ pfumath 3aJa4M Ha HaAXOXACHHUC 4aCTH YKUCJia 1 YHUCJIa I10 €T0 4aCTHU,



* pelaTh 3aJa4d pa3HbIX TUIOB (Ha pabOTy, Ha MOKYNKHU, Ha JBHXKEHHE),
CBSI3bIBAIOIINX TPU BEJIWYUHBI, BBIACIATH AT BEIUYUHBI M OTHONIICHUS MEXIY
HUMH;

* HaxOJIUTh MPOLEHT OT YHUCJA, YUCJIO IO MPOIEHTY OT HEro, HaXOIUTh
MPOILICHTHOE CHUKEHUE WJTU MIPOLICHTHOE TOBBIIICHUE BETUYUHBI;

* pemiaTh HECIOXKHBIE JOTUUECKUE 3aa4l METOJIOM PaCCYKICHUM;

*  BBIJBUTaTh TUIOTE3bI O BOBMOXKHBIX MPEACIbHBIX 3HAUYECHUAX UCKOMBIX B
3a/iaye BEJIMYMH (JenaTh MPUKUIIKY)

Y4eHNK MOJYYUT BO3MOKHOCTh HAYUYUThCS B 7KJjIacce
Yucna

o  (C800600HO OnEpuUPOBaAMb NOHAMUAMU. HAMYPATLHOE YUCLO, MHONCECTNBO
HAMYpPAIbHbIX YUCEN, Yelloe HUCIO0, MHONCeCMB0 UYeablX uucel, O00bIKHOBEHHAs
0pobb, decamuunas Opodb, CMEUAHHOE YUCTIO, PAYUOHATILHOE YUCTO, MHOMCECMBO
PAYUOHATILHLIX YUCEe, 2eOMempUdecKas UHMePNnpemayus HamypaibHblX, Yebix,
PAYUOHATILHDIX,

®  NOHUMAMb U OOBACHAMb PAHUYY MeHCOY NOZUYUOHHOU U
HeNnO3UYUOHHOU CUCEeMAMU 3aNUCU YUCE,

®  nepegooumsb 4ucia u3 0OHOU CUCMEMbl 3aNUCU (CUCTeMbl CYUCTIEHUS) 8
opyeyio;

®  00oKa3blBAMb U UCNOIB308AMb NPU3HAKU Oequmocmu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymmol u npouzsedeHuss 4ucei nNpu GbINOJHEHUU BbIYUCIECHUU U DeuleHUl
3a0au,

®  BBLINOJHAMb OKPY2AeHUE PAYUOHAILHBIX C 3A0AHHOU MOYHOCbIO;

® ynopsoouusamsv HUCAA, 3ANUCAHHbIE 8 BUde OObLIKHOBEHHOU U
oecsamudHoll Opoou,

o naxooume HOJ u HOK uucen paznvimu cnocobamu u ucnoiv308ams ux
npu peuleHuu 3a0ay;

®  GLINONHAMbL U OOBACHAMbL pPe3ylbmamvl CPAGHEHUs pe3)Ibmamos
8LIYUCIICHUNI NPU peUuleHUU NPAKmuyecKux 3a0ad, 8 mom Yucie NPUOIUNCEHHbIX

GbZLILlCJleHZ/llZ, UCnob3ys pasnvle cnocoowl CpCl@HeHZ/llZ,'



® 3anucvigamv, CPABHUBAMb, OKPY2JISIMb YUCIOBble OAHHbIe PedlbHblX
BeIUYUH C UCNOTIL308AHUEM PA3HBIX CUCTEM USMEPEHUS,

® CoCmasnAamos U OYEeHUBaAMmsb PAIHLIMU CHOCODAMU YUCTOBbIE BbIPAINCEHUS]
npu peuleHuy NpaKmu4eckux 3a0ay u 3a0ay u3 opyaux y4eoHvix npeomemos
Toocoecmeennvie npeodpazosanus

® onepupoéamv NOHAMUAMU «OOHOUNEHY», «MHO20YNIEH», «MHO2OUNEH C
OOHOU  NEPeMEHHOU»,  «MHO20YNeH  C  HeCKOJIbKUMU  NepeMeHHbIMUY,
Koaghhuyuenmosl MHO20UNIEHA, «CMAHOAPMHASL 3ANUCL MHO2OYJIEHA», CMENeHb
OOHOUJIeHA U MHO2OYJIEHA,

® C80000HO 81a0emb npuemamu nPeooPaA308aHUsL YEblX BbIPANCEHUI,

®  GBINOJIHAMbL  PA3N0JHCEHUEe MHO2OYNEHO8 HA MHONMCUMENU pPA3HbIMU
cnocobamu, ¢ UCNOIb308AHUEM KOMOUHAYUU PA3TUYHBIX NPUEMOS;

® CB0OOOHO Onepupos8amv NOHAMUAMU «IMOHCOECMBOY», «MOHNCOECMBO HA
MHOXMCECBeY, «MOHCOeCEEHHOe NPeodPA30B8AHUEN,

®  BBINOJIHAMb NPeobPaA308aHUs U OCUCMBUS C OYKBEHHBIMU BbIPANCEHUIMU,
yucnossle KodQhpuyuenmol KOMOPLIX 3ANUCAHBL 8 CMAHOAPIMHOM 8UOe;
Ypaenenusa u nepasencmea

o (60000HO onepupogamv NOHAMUAMU: YPABHEHUE, DPABHOCUNIbHbLE
YpasHeHus , ypasHeHue, A6IAuieecs ciedCmauem opy2020 YpaeHeHUs, YPAGHeH s,
PABHOCUNbHBIE NPE0OPA308AHUS YPAGHEHUL,

® cocmasnamov U peuwamv YPAGHeHUs, HepaseHCmeda Npu peuleHuu 3a0ay
Opyaux yueoHvix npeomemos;

®  GLINOJIHAMb OYEHKY Npasoonoooous pe3yivmamos, HOAY4aeMblX npu
peuleHuU pasiuyHblX YPasHeHull, npu peueruy 3a0a4 opyaux y4eOHuIX npeomemos
Dynkuyuu

o (80000HO onepuposamv NOHAMUAMU. 3ABUCUMOCTb, QYHKYUOHANbHASA
3A8UCUMOCNb, 3ABUCUMASL U HE3ABUCUMASL NepeMeHHble, (OYHKYUs, Cnocoobl
3a0anus QyHKyuu, apeymenm u 3uadeHue @QyHKyuu, obracmo onpeoeneHus u
MHOHCECMB0 3HAUEeHUs DYHKYUU, HYIU DYHKYUU,

o cmpoums epaghuxu QyHKyuil. TUHEUHO,



Cmamucmuka u meopus eposmHocmeii Hocjie 3a0ay

o (C800600HO oOnepuposamv NOHAMUAMU: MAOIUYbL OAHHBIX, CpPeoHee
apugmemuyeckoe, MeouaHa,

® gbvlOUpamb Hauboaee YOOOHBIU CNOCOO npedcmasienus UHGoOpmayul,
A0eK8amHblli €€ C8OUCMBAM U YeAM AHAIU3A;

® npedcmasiamv UHDOPMAYUIO O pPeanrbHblX Npoyeccax u s6NeHUsIX
CHOCOOOM, A0EK8AMHBIM €€ C8OUCNEAM U Yeau UCCIe008aAHUSL,

®  aHAMU3UpPOBAMb U CPABHUBAMb CMAMUCMUYECKUe XapaKmepucmuKu
8b100POK, NOJYYEHHLIX 6 Npoyecce peuleHus HNPUKIAOHOU 3a0avu, U3y4eHus
PeanbHO20 ABNEHUS, peuleHUsl 3a0adu.
Texcmoegvie 3a0auu

o Pewams npocmeie u Cr0dcHbie 3a0ayl, a MaKice 3a0a4u NOBbIUEHHOLU
MPYOHOCMU U 8bI0ENAMb UX MAMEMAMUYECKVIO OCHOBY,

®  PACNO3HABAMb PA3HBIE 8UOLL U MUNBL 3a0aY,

®  UCNONBL308AMb PA3Hble KPAMKUe 3aNUCU KAK MOOeIU MeKCMO8 CLONCHBIX
3a0ay u 3a0a4 NOBLIUEHHOU CIONCHOCMU Ol NOCMPOEHUsS NOUCKOBOU CXeMbl U
peulenuss 3a0ad, GvlOUpamsv ONMUMALLHYIO Ol PACCMAMPUBAeMol 6 3adaue
cumyayuu Mooelb mexcma 3a0ayu;

® pazuames  MoOelb — meKcma U MOOelb  peuleHus  3a0ayl,
KOHCMPYUpo8ams K OOHOU MOOeNU peueHUs CLONCHbIX 3a0ay paszHble MOoOoeau
mexkcma 3a0ayu,

® 3HaAMb U NPUMEHAMb mMpU Ccnocoba NouUcKka peuwilerHus 3aday (om
mpebosanus K YCi08Ur0 U OM YCio8us K mpebo8aHur, KOMOUHUPOBAHHDBILL),

®  gblOeIsIMb IMANsL peueHus: 3a0ayu U Co0epIHcanue Kaxcoo2o Imand,

®  AHAIU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0ay,

® UHMEPNPemuposams  BbIYUCIUMENbHblE — pe3ylbmamsl 6  3adaue,
uccne008amsv noIyYeHHoe peuleHue 3a0a4u;

AHATUZUPOBAMNb BCEBOZMOIICHBIE CUMYAYUU 83AUMHO20 PACHONONCEHUS 08)YX

00beKmMo8 U USMEHeHUe UX XapaKmepucmux Hpu COBMECHHOM OBUNCEHUU

(ckopocmb, 6pemMs, paccmosiHue).npu peuleHue 3a0ay Ha O08UNCEHUE 08YX



00veKmo8 Kaxk 8 OOHOM, MaK U 6 NPOMUBONOJONCHLIX HANPABIEHUSX,

KOHCMPYUpo8ams HO8ble CUMYayuu HA OCHOBe UMEeHeHUs YCI08ULl 3a0ayu

npu 08UNCEHUU NO peKe,

®  UCCe008amb  BCEBO3MOJCHLIE CUMYAYUU NPU  peueHuu 3a0ay Ha
08UdICEHUE NO peKe, paACCMAMPUBAMb PA3HbIE CUCTEMbl OMCYEMA,

® pewams pasHOOOPA3Hble 3A0aAUU «HA YACTNUY,

® pewamv U 000CHOBbIBAMbL CBO€ peuleHue 3a0ay  (8vbloesimo
Mamemamu4eckyio 0CHO8Y) HA HAXO0JCOeHUe YACU YUCIA U YUCAA N0 e20 4acmu
Ha OCHOBE KOHKPEMHO20 CMbLCIa OpooU,

®  00BACHAMb UOCHMUYHOCIb 3A0aY PA3HLIX MUNO0S, CEA3LIBAIOWUX MPU
BeUYUHBL (Ha pabomy, HA NOKYNKU, HA O0BUMCEHUE). 8bl0eNsdmb MU BeIUYUHbL U
OMHOUIEHUSL MeIHCOY HUMU, NPUMEHAMb UX NPU peuleHuly 3a0ai, KOHCMpYyuposamy
cobCcmBenHbvle 3a0a4 YKA3AHHBIX MUNO8;

® pewams 30044 HA NPOYEHMbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbl C
000CHOBAHUEM, UCNONb3YSL PA3HbBLE CNOCODDI;

® 061a0emb OCHOGHLIMU MEMOOAMU pPEeUeHUss  CIOJCeMHbIX  3a0au.
apugmemuyeckuil, areedpauyeckuili, nepedoop BaAPUAHMOS, 2eOMEMPUYECKUL,
epaguueckuil, NPUMEHAMb UX 8 HOBBIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

® pewams 3a0a¥u HA OBUdICEHUE NO peKe, PACCMAmpuedsl paszHble
cucmemvl OMc4eéma,

®  KOHCMpyupogambv 3a0auuvle CUMyayuu, NPUOIUNCEHHbIE K PeanlbHOU

oelicmeumeibHoCmu

8 kirace
Y4YeHUK HAYYUTCH

J1eMEeHThbI TCOPHUHU MHOXKECTB U MaTeMaTH4YeCKOM JOTruHKH
® OHepI/IpOBaTB Ha 0a30BOM YPOBHC INOHATHAMU: MHOXCCTBO, 3JICMCHT
MHOJKCCTBA, IOAMHOXCCTBO, IPHUHAMJIC)KHOCTD,

¢ 3aJaBaTb MHOXXCCTBA IICPCUHUCIICHUCM HUX 3JICMCHTOB,



* HaXOJWUTh TEpeceueHue, OO0bEAUHEHUE, MOJMHOXKECTBO B MPOCTEHUIIMX
CUTYaIusX;

* omnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTUSIMU: OIpEJeNeHHEe, akchuoma,
Teopema, J0Ka3aTeIbCTBO;

* MPUBOJIUTH NPUMEPHI M KOHTPHPUMEPHI [JIsi TOATBEPKHEHUS CBOUX
BBICKA3bIBaHUM;

*  UCIOJB30BaTh rpaduueckoe MPEICTABICHUE MHOXKECTB ISl ONMHUCAHUS
peanbHBIX TIPOLIECCOB M SIBJICHHWM, MpPH pEIICHUH 3aJad JPYyTuX Y4eOHBIX
peaMETOB
Yucaa

* OmnepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSAMH: HATypaJbHOE YHCIIO,
1[eJI0€ YHUCJI0, OOBIKHOBEHHas ApOOb, JECATHYHAas JIpoOb, CMEIIaHHas apoOb,
paloHaIbHOE YUCII0, apu(PMETHISCKUI KBaAPAaTHBIA KOPEHb;

*  HCHOJIb30BaTh CBOMCTBA YMCEN W MPaBUJIA JCUCTBUM MPU BBHIMOJIHEHUU
BBIUMCJICHUN;

*  HCHOJIb30BaTh MPU3HAKU JIEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH
BBIYMCIICHUH 1 PEIICHUU HECJIOKHBIX 3a/1a4;

* BBINOJHATH OKPYIVICHUE PAIMOHATIBHBIX YHCEI B COOTBETCTBUM C
paBWIaMu;

* OLICHMBaTh 3HAYEHUE KBAJPATHOrO KOPHS W3 IMOJOXKHUTEIBLHOIO IEJI0TO
YyHCa;

* pacrno3HaBaTh pallMOHAIbHbBIC U UPPAIMOHAJIBHBIC YHCIIA;

* CpaBHHUBATh YHCIIA.

* OLEHUBATH PE3YJbTaThl BBIYMCICHUN IIPU PEIICHUM IPAKTUYECKUX

*  BBINOJIHATH CPABHEHUE YUCEII B PEABHBIX CUTYaLHSIX;
*  COCTaBJIATH YMCJIOBBIE BBIPAXKEHHUS MPU PELICHUH MTPAKTUYECKUX 3a7a4 U
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB.

TO)KI[CCTBCHHLIQ leeOﬁpaIiOBaHI/lﬂ



* BBINOAHATE HECIOXKHBIE MPeoOpa3oBaHUs ISl BBIYUCIICHHS 3HAYEHUU
YUCJIOBBIX BBIPAKECHUM, COJAEpKAIIMX CTEINEHW C HaTypaJbHBIM IIOKa3aTeleM,
CTEIEHH C LIEJIBIM OTPULIATENBHBIM NTOKA3aTEIEM;

* BBINOJHATH  HECIOXHBIE  MpeoOpa3oBaHUs  LEJNBbIX  BbIPAXKECHUI:
pacKkpbIBaTh CKOOKH, IPUBOJIUTH MOJO0HBIE ClIaraeMbI€;

*  HCHOJB30BaTh (POPMYJIBI COKPAIEHHOTO YMHOXEHUS (KBaapaT CYMMBlI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJApaTOB) ISl YIPOUIEHUS BBIYUCICHUN 3HAYCHU
BBIPAKCHU;

*  BBIIOJIHATH HECJIOKHBIE npeoOpa3zoBaHus JTPOOHO-JIMHEWHBIX
BBIPQYKEHU U BBIPAKEHUM C KBAAPATHBIMU KOPHIMU .

* IIOHMMAaTh CMBICJI 3AIIMCH YUCJIA B CTAH/IAPTHOM BH/IE;

* omepupoBaThb Ha 0a30BOM YPOBHE TOHATHEM «CTaHAApTHAas 3amlKCh
qucia
YpaBHeHUs 1 HEPABEHCTBA

* OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMU: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHHE, KOpPEHb YypaBHEHHWs, PEUICHUE YPAaBHEHUS, YHCIIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA;

*  IPOBEPSTH CIPABEIINBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pemarh JMHEWHBIE HEPABEHCTBA W  HECJIOXKHBIE HEPAaBEHCTBA,
CBOZSILIMECS K TUHEHUHBIM;

*  pelaTh CUCTEMBI HECIIOKHBIX JINHEWHBIX YPaBHEHUH, HEPABEHCTB;

* IIPOBEPSATH, SBIACTCA JM [JAHHOE YHCIO PELICHUEM YpPaBHEHUS
(HepaBEeHCTBA);

* pemath KBaJpaTHbIE YypaBHEHHs MO (opMylie KOpHEH KBaJpaTHOTO
ypaBHEHUS,

*  U300pakaTh pEIICHNs HEPABEHCTB Ha YMCIOBOW MPSIMOM.

* COCTaBJISITb M peulaTh JUHEWHbIE YPABHEHUS NpPH PELICHUH 3aj]ad,
BO3HUKAIOUIUX B IPYTUX y4EOHBIX IPEeIMETaxX
DyHKIUN

*  HaxoOJUTh 3HAYCHHE (PYHKILHHU MO 3aJJaHHOMY 3HAYCHUIO apTYMEHTA;



* HaxoJIUTh 3HAYEHUE apryMEHTa MO 3aJaHHOMY 3HA4YCHUIO (QYHKIUU B
HECIIOKHBIX CUTYalUsX;

*  ONpeAeNATh NOJIOKEHUE TOUKHU MO €€ KOOPAUHATAM, KOOPJUHATHI TOUKH
1o €€ MOJIOKEHUIO Ha KOOPJIMHATHOM TIOCKOCTH;

* 10 rpaguky HaxoAuTh OOJACTh OINpPEAEIICHUs, MHOXKECTBO 3HAUYCHUH,
HYJIU (QYHKINH;

*  CTpOUTH IpaduK JIUHEHHON QYHKIINH;

*  TPOBEPSTH, SIBISETCS JIM AaHHBIN rpaduk rpadukoM 3a1aHHON QYHKIIUU
(JTMHEMHOM, 00paTHOM MPOMOPIIMOHATBEHOCTH);

* ompeneNiaTh NpUOIMKEHHBIC 3HAYCHUS KOOPJWHAT TOYKHU IEpPeCcCUeHUs
rpaduKoB ¢ yHKIIHIA.

CraTucTHKA U Teopusi BePOATHOCTEH

* HmMetsh npencTaBieHne O CTATUCTUYECKUX XapaKTEePUCTUKAX;

* TPENCTaBIAThH JAaHHBIC B BUJE TaOJIMII, 1UarpamMmm, rpadukos;

* 4yuTaTh MHPOPMAIIMIO, MPEACTABICHHYIO B BUIEC TAOJMIIbI, JUATPAMMBI,
rpaduka;

* OmpeAensiTb OCHOBHBIE CTAaTUCTHYECKHME XapPaKTEPUCTHUKU YHCIOBBIX
HabOpOB;

TexcToBEBIE 3a7aYH

* Pemarh HECHOXHBIE CIOKETHBIE 3a/ladyd  pa3HBIX THUIIOB Ha BCE
apupMeTHIEeCKue ACHCTBUS;

* CTPOUTH MOJENb YCIOBHUS 3ajaud (B BHJIE TaOIUIBI, CXEMbI, PUCYHKa
WIM ypaBHEHHUS), B KOTOPOW JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYUH, C LIETIbIO MOUCKA PEUICHUS 3aa4H;

* OCYIIECTBJIATH CHOCOO TMOMCKA pemeHus 3aJadd, B  KOTOPOM
PaCCYXKJICHHUE CTPOUTCS OT YCIOBHS K TpPEOOBaAaHMIO WJIM OT TpeOOBaHUS K
YCIIOBUIO;

*  COCTaBJISITH IUIAH PEUICHUS 3a]a4H;

*  BBIJICTISATH ATAIBI PEIICHUS 3aa4H;

* UHTEpPHPETUPOBATh  BBIYUCIUTEIbHBIE  pe3yJbTaThl B  3ajaue,

HCCJICI0BATH MMOJYYCHHOC PCIICHUC 3ada49M;



* 3HATh pa3lIMuUe CKOPOCTEH OOBEKTa B CTOSIYEH BOJE, MPOTUB TEUCHUS U
110 TEYCHUIO PEKHU;

* pemiaTh 3aJlaud HAa HaXO0JICHUE YaCTH YKCJia U YKCIIa 10 €ro YacTu;

* pemiaTh 3aJa4d pa3HBIX TUMOB (Ha pabOTy, Ha MOKYINKHU, HA JBUKCHHE),
CBSI3BIBAIOIINX TPU BEJIWYUHBI, BBIACISATh ATH BEIUYUHBI M OTHOIICHUS MEXIY
HUMU;

* HaxOJUTh MPOLEHT OT YHUCJA, YHCJIO IO MPOIEHTY OT HEro, HaXOIUTh
MPOILICHTHOE CHUKEHUE WJTU TTPOIICHTHOE TOBBIIICHUE BETUYUHBI;

*  pelaTh HECJIOXHBIEC TIOTUYECKHE 3a7a4d METOJAOM PacCy>KIECHUH.

*  BBIJBUTATh TUIOTE3bI O BOBMOXKHBIX MPEACTbHBIX 3HAUYECHUAX HCKOMBIX B
3a/1a4€ BEJIMYMH (J1e71aTh IPUKHUIKY)

YdeHUK NMOJYYUT BO3MOKHOCTH HAYUYUThCS B 8 Ki1acce
dnemenmuvl meopuu MHOIHCECME U MAMEMAMUYECKOIU 10ZUKU

e (Cs0600H0 onepuposamv’

HOHAMUAMU. MHOMCECMB0, XaApaKmepucmuxu
MHOXMCECm8a, JJleMeHm MHOJcecmed, nycmoe, KoHeuHoe U 0OecKoHeuHoe
MHOXMHCECMBO;

® cmpoumb  BbICKA3bIBAHUS C  UCNOJbL30BAHUEM  3AKOHO8  aleeOpul
8bICKA3bIBAHULL.

®  UCNONB308AMb  MHOMCECMBd, Onepayuu ¢  MHOMCECmBAMU,  UX
epaghuueckoe npeocmasieHue O0Jisk ONUCAHUSL PEATIbHbIX NPOYECCO8 U AGNeHUl, npu
peuieruu 3a0ay 0py2ux y4eOHblx npeomemos
Yucna

o  (80000HO Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCTIO, MHONCECMBO
HAMYPANbHLIX HUCEeN, Yeloe YUCIO, MHONICeCMBO UYeNblX uucel, O0ObIKHOBEHHAs
O0pobb, decamuunasn Opodb, CMEUAHHOe YUCTO, PAYUOHATLHOE YUCTIO, MHOMCECTNEO
PAYUOHANILHLIX — Yucel,  UPPAYUOHANbHOE  YUCNO, KOpeHb  CMeneHu  n,

oeticmsumesibHoe HYUCI10, MHOJMCECMBO oeticmeumebHbuIxX yuceia, ceomempudeckas

urnmepnpemayus HamypailbHblX, Yeavlx, payuOHAJIbHbIX, OeticmeumesibHblx yuceli,




® noHUMamb U OOBACHAMb  PASHUYY  MedcOy  NOZUYUOHHOU U
HEeNno3UYUOHHOU CUCMEMAMU 3aNUCU YUCe,

® nepesoOumb YUCIA U3 OOHOU CUCMEMbL 3ANUCU (CUCMEMbL CYUCTIEHUS]) 8
opyeyro;

®  0oKa3blBamb U UCNOIb308AMb NPUHAKU Oequmocmu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymmbl u npouzsedeHus yucei npu BblNOJHEHUU BbIYUCICHUU U peuleHUU
3a0au;

®  GBINOJIHAMbL OKpY2leHUe pPAYUOHANbHbIX U UPPAYUOHANbHBIX YUCEN C
3A0AHHOU MOYHOCBIO,

® CpasHUBaAmMb OelicmeumebHbvle YUCIA PASHLIMU CNOCOOAMU,

® ynopsaoouusams HUCAA, 3ANUCAHHbIE 8 BUde OObIKHOBEHHOU U
O0ecaAmuyHol Opobu, Yucia, 3anucaHHvle ¢ UCNOIb308AHUEM apupmemuyeckozo
K8aOpamHo2o KOpHs, KOpHell cmenenu 6oavuie 2;

o naxooumv HO/ u HOK uucen paznvimu cnocobamu u ucnoiv308ams ux
npu peweHuu 3a0ay;

®  GBINOJHAMb GLIYUCIEHUS U NPEOOPA308AHUS BbIPANCEHULL, COOEPHCAUUX
oeticmeumeibHble YUCId, 8 MOM YUCTe KOPHU HAMYPANbHbIX CNeneHell;

®  GLINONHAML U OOBACHAMb pe3yIbmamvl CPABHEHUS Ppe3)Ibmamos
BLIYUCTCHUN NPU peuleHUU NpaKmuyeckux 3aoad, 8 mom Yucie NpuOIUICeHHbIX
8LIYUCTCHUL, UCNOJIb3YS PA3HbIE CHOCOObI CPABHEHUL,

®  3aNUCbIGAMb, CPABHUBAMb, OKPY2ISMb YUCL08ble OAHHble DealbHbIX
BENIUYUH C UCNOTIb30BAHUEM PA3HBIX CUCTEM USMEPEHUS,

® Ccocmasiamov U OYEeHUBAMb PAHLIMU CHOCOOAMU YUCTOBbIE BbIPAINCEHUS.
npu peweHuy npaKkmuyecKux 3a0ad u 3a0ay u3 opyeux y4eoHvlx npeomemos
Tostcoecmeennvle npeoodpazosanus

o (8060010 onepuposamv NOHAMUAMU CINENEHU C YelblM NOKA3amesem,

®  GLINOHAML  0OKA3AMENbCMBO  CBOUCME  CMEneHu €  YeablMu
nokazamensamu,

® onepupoéamv HNOHAMUAMU «OOHOUNEHY, «MHO20YNIEH», «MHO2OUNEH C

00HOI I’lepeMeHHOZZ)), (MHO2OUJIEH c HEeCKOJIbKUMU nepemMeHHblMU ),



KOdghuyuenmvl MHO20YNIeHA, «CMAHOAPMHASL 3ANUCL MHO20YNEeHA», CHeNneHb
O0OHOUNIeHA U MHO2OYJIEHA,

® (C60000HO 61ademb npuemamu npeodpa3oeanuss yeavlx U OpoOHO-
PAYUOHATILHBIX BLIPANCEHUT,

®  GLINONHAMbL PA3N0NHCEHUE MHO2OYNEHO8 HA MHONMCUMENU PA3HbIMU
cnocobamu, ¢ UCNOIb308aHUEM KOMOUHAYUL PA3TUYHBIX NPUEMOS;

® ucnonw3osams meopemy Buema u meopemy, obpammuylo meopeme
Buema, onsa noucka xopueu keadpamnozo mpéxuiena u 0iisl peuerus 3a0ay, 8 mom
yucie 3a0ay ¢ napamempami Ha 0CHO8e K8AOpamHuo20 mpexuiena,;

®  00Ka3bl8AMb CEOUCMBA KBAOPAMHBIX KOPHEU ;

®  GBINOJHAMb NPeoOPA308AHUSL BbIPANCEHUL, COOEPHCAUJUX KBAOPAMHbLE
KOpHU;

®  CB0OOOHO Onepupos8amv NOHAMUAMU «MOACOECMBOY», «MOHNCOECMBO HA
MHOXMCECBEY, «MOHCOeCEEHHOe NPeodPA30BAHUEN,

®  GBINONHAMbL PA3IUYHbIE NPeoOPA308AHUSL BLIPANCEHUL, COOEPAHCAUUX
MOOYTIU.

®  BBINOJIHAMb NPEobPA308aHUs U OCUCMBUS ¢ OYKBEHHBIMU BbIPANCEHUIMLU,
yucnossle Ko puyuenmol KOMOPHIX 3ANUCAHBL 8 CMAHOAPMHOM 8UOe;

®  BBINOIHAMb NPEOOPA308AHUS PAYUOHATLHBIX GbIPANCEHUL NPU PeuleHUul
3a0ay 0py2ux yueOHbIX npeomMemos,
Ypaséuenusa u nepasencmea

o (60000HO oOmnepuposamev NOHAMUAMU:  YPABHEHUEe, HEepPaBeHCMEO,
PABHOCUNIbHbIE VPABHEHUS U HEPABEHCMBA, YpasHeHue, A8naueecs cleoCmeuem
0py2020 YpasHeHUs, YPABHEHUs, PAGHOCUIbHbIE HA MHONCECHmEe, PABHOCUIbHbIE
npeoopaz08anusl ypasHe U,

® peuiamsv pazHvle 8UObI YPAGHEHUL U HEPABEHCME U UX CUCmeM, , OPOOHO-
PAYUOHATIbHBIE U UPPAYUOHATbHBIE,

® 3nHamMb meopemy Buema Ons ypasnenuil cmenenu gviuie 8mMopou;

®  JIOHUMAmMb CMbICT MeopeM O PAGHOCUNbHLIX U HEPABHOCUTILHBIX

npeo6pa306anuﬂx ypaeﬂeﬂuﬁ U ymenio ux 00Kd3b16amb,'



® gnademv pazHLIMU MEeMOOAMU PeuleHUsl YPAGHeHUll, HepageHCcme, YMems
8b1OUPaAMb MEMO0 peuleHus U 000CHOBbIBANb CEOl 8blOOD,

®  UCNONBL308AMb MEMOO UHMEPBAN08 OJisl peuleHusi HepaseHcms, 8 Mmom
yucie OpoOHO-PAYUOHATLHBIX |

® pewams ancebpaudecKue ypagHeHUus U HepageHcmea ¢ napamempamu
aneebpaudeckum u epapuieckum memooamu,

®  grIA0emb PA3HLIMU MEMOOAMU OOKA3AMENbCMBA HEPABEHCE,

®  peuiamv YPasHeHUsl 8 YeablX YUCAX,

® cocmasnimu U peuiamv YPAGHEHUs, HepaeeHCmed, UX CUcmemvl npu
peuieHuu 3a0ay 0py2ux y4eOHbix npeomemos,

®  GLINOJHAMbL OYEHKY NPasoonododusi pe3yibmamos, NOLYYAeMblX Npu
peuleHuu pasiuiyHblX YPAeHeHUll, HepageHCcms U Ux cucmem npu peueHuu 3a0ay
Opyeux yueoHvix npeomemos

® cocmasnimo ypagHeHue, HePaseHCmE0 Ul UX CUCMEMY, ONUCHIBAIOWUe
PEeanbHyI0 CUMYayuro Uiu NPUKIaoHyio 3a0ady, uHmepnpemupo8ams nojyyeHHvle
pe3yivmamul
Dynkyuu

o  (80000HO onepuposamv NOHAMUAMU. 3ABUCUMOCMb, (DYHKYUOHANbHAS
3A6UCUMOCNb, 3ABUCUMASL U HE3ABUCUMAS NepeMeHHble, (QYHKYUs, Cnocoowl
3a0aHus (QYHKYuu, apeymeHm u 3HadeHue QYHKyuu, oO1acmv onpeoeneHus u
MHOHCECBO 3HaueHus @yHKxyuu, HYU QyHKYuU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCMb (QYHKYUU, cmpoums 2paguku QYHKYU:
JIUHEUHOT, K6AOPaAMUYHOU, OPOOHO-TUHEUHOU, y =|x|;

® ucnonwzoeams npeobpasoeanus cpaguxka @yukyuu y=f(x) 014
nocmpoenus paguxos ynxkyuti y =af (kx+b)+c;

®  gHaMU3UpPOBAMb CE0UCMBA PYHKYUL U U0 epagdhuKa 8 3a8UCUMOCNU OM
napamempos;

® KOHCmMpyupogamsv U  uUcciedosamsv  QYHKYUu, COOmMEemcmayrouue

PEeAIbHbIM npoyeccam U AGJIEHUAM, UHmMmepnpemupoeadms Nnojly4eHHble pe3)i1bmanibl

6 coomeemcmeuu co cneuu(j)ukoﬁ ucwzedyemoeo npoyecca ujiu sA61eHusl,



® ucnonv3o8amsv 2paguku 3asucumocmell 01 UCCIE008AHUSL PEATbHbIX
npoyeccos u s18J1eHul;

®  KOHCMPYUPOBAMb U UCCe008amb QYHKYUU NPU PeUuleHUlU 3a0ay Opyeux
YueOHblX  npeomemos, UHMEepPnpemuposams  HOJYYEHHble  pe3yIbmamsl 8
coomeemcmauu co cneyugurou yuebHo2o npeomema
Cmamucmuka u meopus éepoamnocmeii nocie 3a0ay

e (60000HO onepupogamsv NOHAMUAMU: CMONOYAMble U KpPY2o8bvle
ouazpammvi, mabauyvl  OAHHBIX, CpeOHee  apu@memuyeckoe, MeOUaud,
Haubonbuiee U HauMeHbulee 3HAYeHUsl 8blOOPKU, PASMAX 8blOOPKU

® gwvlOUpamb Haubosee YOOOHBIU CNOCOO npedcmasienus UHGoOpmayul,
A0eK8amHblll €€ C8OUCMBAM U YeAM AHAIU3A;

® npedcmasnamv UHDOPMAYUIO O PealbHbIX Npoyeccax U AGLeHUAX
CHOCOOOM, A0EK8AMHBIM €€ C8OUCNEAM U Yeau UCCIe008aAHUSL,

®  aHAIU3UPOBAMb U CPABHUBAMb CMAMUCMUYECKUe Xapakmepucmuxu
8b100POK, NOJYYEHHBIX 6 Npoyecce peuleHus HNPUKIAOHOU 3a0avu, U3y4eHus
PeanvbHo20 AGIeHUS, peuleHUsl 3a0adu U3 Opy2ux y4eoHvlx npeomemos;
Texcmoegvie 3a0auu

o Pewams npocmele u Cl0d4CHble 3a0ayll, A MaKice 3a0aiu NOBbIUEHHOL
MpPYOHOCMU U 8bI0ENAMb UX MAMEMAMUYECKVIO OCHOBY,

®  PACNO3HABAMb PA3HBIE 8UOLL U MUNBL 340aY,

®  UCNONB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeU MEeKCMO8 CLONCHBIX
3a0ay u 3a0a4 NOBLIUEHHOU CIONCHOCU Ol NOCMPOEHUS. NOUCKOBOU CXeMbl U
peuienus 3a0ay, 6vloUpamsv ONMUMANBHYIO O]l PACCMAMPUBAEMOU 8 3adaue
cumyayuu Mooenb mexcma 3a0ayu;

® paszuams  MOOelb  meKcma U MOOelb  peuleHus — 3a0ayu,
KOHCMPYUpo8ams K OOHOU MOOeIU pPeuleHUsl CAONCHbIX 3a0ay pazHvle Mooeiu
meKkcma 3a0avu,

® 3HaAMb U NPUMEHAMb mMpU Ccnocoda Noucka peuwienus 3aday (om

mpebo8aHus K YC08UIO U OM YCA08US K MPebOoBaAHUI0, KOMOUHUPOBAHHDII),



®  MO0enuUposams PAaccylicOeHus npu NOUCKe peuleHus 3a0a4 ¢ NOMOubIo
epagh-cxemul,

®  BblOeIsIMb IMANbL peueHUs: 3a0ayll U COOePAHCAHUE KAHCO020 IMand,

® yuemb GuLIOUPAMbL  ONMUMATBHBIL Memoo peulenus 3a0ayu U
0CO3HABAMb BbLIOOP Memood, PACCMAMPUBAMb PA3IUHHBIE MemOObl, HAXOOUMb
pasmvie peutenusi 3a0a4u, ecid 803MONCHO,

®  QHATU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0ay,

®  GLINONHAMbL  PA3IUHHbIE NPeoOPA308AHUS  NPEONIONCEHHOU  3a0au,
KOHCMPYUpO8ams HO8ble 3a0ayu U3 OAHHOU, 8 MOM YUcie 0opammbie;

® UHmMepNnpemuposams  GbIMUCIUMENbHblE — pe3yabmamsl 6  3adaue,
uccne008amv NOJYYeHHOE peuleHue 3a0a4u,

® uBMeHAmb YClosue 3a0ay  (KOIUuecmeeHHvle UM KAYeCmEeHHble
O0auHble), UCCAe008amb USMEHEHHOe NPeoOPA308aAHHOE,

®  QHATUBUPOBAMb BCEBO3MONCHLIE CUMYAUUU B3AUMHO20 DPACHONONCEHUS.
08X 00BbeKMo8 U USMEHEHUe UX XAPAKMEePUCTUK NPU COBMECMHOM OBUNCCHUU
(ckopocmb, 6pems, paccmosiHue).npu peutenue 3a0ay Ha O8UdCEeHUe O08YX
00beKmMoe Kak 6 OOHOM, mMaK U 6 NPOMUBONONONCHBIX HANPAGICHUSX,
KOHCMPYUpO8ams HOBble CUMYAyUU HA OCHOBE U3MEHEHUsl VYCIA08Ull 3a0a4u npu
0BUDICEHUU NO peKe;

® uCCne0068amb BCEBO3MOJCHbIE CUMYAYUU NPU  peueHur 3a0ay Ha
O8udICeHIUEe NO PeKe, PACCMAMPUBANb PA3HbLE CUCIEeMbL OMCYEMa,

® peuamv pazHooopasHvle 3a0auu «HA YACMUY,

o pewamb U 000CHO8BIEAMb CB0€ peuleHue 3a0ay  (8bl0enaMmb
MaAmemMamuiecKyro 0OCHOBY) HA HAXONHCOeHUe 4acmu Yucia U 4ucia no e2o yacmu
HA 0CHOBE KOHKPEeMHO20 CMbICIa OpooU,

®  00bACHAMb UOEHMUYHOCMb 3A0ay PA3HbIX MUN08, CEA3bIBAWUX MPU
BeIUUUHBL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE). 8blOeNdmb MU BeIUHUHbL U
OMHOULEHUST MeNHCOY HUMU, NPUMEHAMb UX NPU PeuleHUU 3a0ad, KOHCMpPYuposamao

cobcmeenHble 3a0ay YKA3AHHbIX MUnoe,



®  peuiamsv 102utecKue 3a0ayu pasHbIMU CHOCOOAMU, 8 MOM HUCTe, C 08YMSL
Onokamu u ¢ mpemst OJ10KaMu OAHHBIX C NOMOWbIO MAOIUY;

® pewams 3a0auu NO KOMOUHAMOPUKe U Meopuu BeposImHOCmel Ha
OCHOBE UCNOIb308AHUSL U3YUEHHBIX MEMOO08 U 0OOCHOBLIBAMb peuleHue;

®  peuiams HeCI0JCHbIe 3a0ayl N0 MAMEMAMULEcKolu CIMamucmuKe,

®  081A0emMb OCHOBHLIMU MEMOOAMU pPeueHUss CIOJICEMHbIX 3a0ay.
apupmemuyeckuil, anreedOpaudeckutl, nepeboOp BAPUAHMOS, 2eOMEeMPUHECKUI,
epagpuueckuil, NPUMeHsAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

®  pewamv U KOHCMPYUpOSaAmvp 3a0ayu HA OCHO8E PACCMOMPEHUs.
PeanbHbIX cumyayutl, 6 KOMopvbiX He mpedyemcs MOYHbLL GbIYUCIUMETbHBLIL
pe3yiomam;

® pewamv 3a0auu HA OBUdICEHUe NO peKe, PACCMAmpusds paszHble
cucmemvl omcuéma,

®  KOHCMPYUpO8amv 3a0auHble CUMYAYUU, NPUOIUNCEHHbIE K pPealbHOl

oelicmeumebHoCcmu

9 kJiacce
BpInycKHMK HAy4YHUTCS :

JJleMeHTBhI TEOPUN MHOKECTB 1 MATEMAaTHUYECKOM JIOTUKH

* OrnepupoBaTb Ha 0a30BOM YypOBHE TMOHSATHSMH: MHOXECTBO, 3JIEMEHT
MHOECTBA, MOJIMHOKECTBO, TPUHAJIEKHOCTb;

*  33/1aBaTh MHOECTBA MEPECUUCIEHUEM HX JIEMEHTOB;

* HaXOJWUTh IEpPeceUcHUe, OO0BEAUHEHHUE, IOJMHOXKECTBO B IPOCTEHIIMX
CUTYalUSIX;

* OmnepupoBaTh Ha 0A30BOM ypOBHE MOHATHUSAMH: OMpEACICHUE, aKCHOMa,
Teopema, J10Ka3aTesibCTBO;

* NPUBOJAUTH MNPUMEPbl W KOHTPOPUMEPHI IS TMOATBEPKHEHHUS CBOMX
BBICKA3bIBAHHUH;

*  HCHOJIK30BaTh T'paduuecKoe MPEJCTaBICHHUE MHOXECTB JJIsI OMHUCAHUS
pealbHBIX TIPOIIECCOB M SABJICHUM, MPU PEHICHUH 3a7ad JPYruX Y4YCOHBIX

MpeIMETOB



Yucaa

* OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSAMH: HATypajJbHOE YHUCIIO,
LIEJI0€ YHUCJ0, OOBIKHOBEHHAs IpoOb, JAecsATUYHAs ApoOb, CMellaHHas JIpoOb,
panMoOHANIbHOE YHCII0, apu(PMETUUECKHI KBAIpaTHBIA KOPEHB;

* HCHOJIB30BaTh CBOWMCTBA YHCEJ WU INPABUIIA JECUCTBUU IPU BBIINOJHEHUU
BBIYHCJICHUM,

*  HCHOJI30BaTh MPU3HAKU JIEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH
BBIUHCJIEHUM U PEIIEHUHU HECJIOXKHBIX 3a7a4;

*  BBIIOJHATH OKPYIVICHUE PALMOHAIBHBIX YHCEI B COOTBETCTBUM C
IpaBUJIaMU;

* OILICHMBATh 3HAYECHUE KBAJAPATHOIO KOPHSA M3 IOJIOKHUTEIBHOIO ILEJIOTO
4HCna;

*  pacro3HaBaTh PallMOHAJIbHBIE U UPPALUOHAIIBHBIE YHCIIA;

* CpaBHHUBATh YMCIA.

¢ OHOCHHUBATL PC3YJIbTAThI BBIYHCJICHUI IIpu PpCIICHUNU IPAKTHUYCCKHUX

*  BBIOJIHATH CPABHEHHUE YHCEN B PEAIbHBIX CUTYalUAX;

*  COCTaBJISITh YKCIIOBBIEC BBIPAKECHUS MPU PEIICHUH MPAKTUUECKUX 3a7a4 U
3a/1a4y U3 IpYrux y4eOHBIX MPEAMETOB
ToxaecTBeHHbIE TPpeodpa3oBaHuA

* BBIMOMHATH HECIOXKHBIE MPEeoOpa3oBaHUS IS BHIYUCICHUS 3HAYCHHI
YUCJIOBBIX BBIPAXEHHUH, COJEPKAIIMX CTENEHH C HATypajbHBIM II0Ka3aTEJIEM,
CTEIIEHU C LEJIBIM OTPULIATEIBHBIM I10Ka3aTEIIEM;

* BBINOJHATH  HECIOXHBIE  MOpeoOpa3oBaHUSl  UEIbIX  BbIPaKEHUM:
PacKpbIBaTh CKOOKH, MPUBOJIUTH MIOJIOOHBIE CIIAraeMbIE;

*  HCTOJB30BaTh (POPMYIIBI COKPAIEHHOTO YMHOXEHUS (KBaapaT CYMMEI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAJPaTOB) JJIsl YIPOUICHUS BBIUUCICHHUN 3HAUYCHUIM
BBIPAXKCHHI;

*  BBINOJIHATH HECJIOKHBIC npeoOpa3oBaHuUs JTpOOHO-TMHEWHBIX
BBIPAYKCHHU I U BBIPAXKECHUN C KBAAPATHBIMU KOPHSIMH .

M INIOHHUMAThb CMBICJI 3aIlIMCH YK CJIa B CTAHAAPTHOM BHUJC,



* omepupoBaTh Ha 0a30BOM YpOBHE TOHSITHUEM «CTaHJApTHas 3aIucCh
qucaa
YpaBHeHUA U HEPABEHCTBA

* OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTUSIMHU: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YypaBHEHHWsI, PEIICHUE YpPaBHEHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABCHCTBA;

*  TIPOBEPSATH CIPABEIINBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB;

* pemarh JMHEWHBIE HEPABEHCTBA W  HECJIOXKHBIE HEPaBEHCTBA,
CBOJISILITUECS K TUHEHWHBIM;

*  pemaTh CUCTEMBI HECJIOXKHBIX JTUHEHHBIX YpaBHECHUHN, HEPABEHCTB;

* TPOBEpPSTh, SBISETCS JM JAaHHOE YHCIO pEIICHWEeM YypaBHEHUS
(HepaBEHCTBA);

* pemaTh KBaJpaTHbIE YpaBHEHUS 1O (opMyre KOpHEH KBaJIpaTHOTO
ypaBHEHUS,

*  u300pa)kaTh pelIeHUs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSMOM;

* COCTaBIAITh W pEIIATh JINHEHHBIE YpPaBHEHUS NIpPU pELICHUH 3a/aad,
BO3HUKAIOIINX B IPYTUX YYEOHBIX MpeIMeTax
DOyHKUUMN

*  HaXOAWTH 3HAYCHHUE PYHKIIUHU O 33JaHHOMY 3HAYEHHUIO apTyMEHTA;

* HaxOAWTHh 3HAYCHHUE apryMeHTa MO 33aJaHHOMY 3HAYCHHUIO (DYHKIIUU B
HECJIOKHBIX CUTYalUAX;

*  ONpENeNATh MOJOKEHUE TOYKH M0 €€ KOOpJAUHATaM, KOOPAUHATHI TOUKU
10 €€ MOJIOKEHHUIO Ha KOOPJIMHATHOW IIOCKOCTH;

* 1o rpaduKy HAXOAUTh OOJACTh OMPEICIICHHS, MHOXXECTBO 3HAYCHUH,
HyTd (DYHKIIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, TMPOMEXYTKH BO3PACTAHUSA H
yObIBaHUs, HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAYCHUS (HYHKIIUH;

*  CTpouTh rpaduK JIMHEHHON QYHKIINH;

*  TPOBEPSTH, SIBISETCA JIM AaHHBIN rpaduk rpadukoM 3aaaHHON QyHKIUU
(JIMHEMHOM, KBaIpaTUYHOM, 00paTHON MPOMOPLIMOHATIBHOCTH);

® OIIPCACIIATH HpI/I6J'II/DKéHHBIC S3HAYCHHUA KOOPpAMHAT TOYKH IICPCCCUCHUA

rpauKoB ¢ yHKIIUH;



* omepupoBaTb Ha 0a30BOM YPOBHE MOHATHUAMM: IOCJIEI0BATEIbHOCTD,
apu(meTrnuecKas mporpeccusi, reoMeTpuyecKasi Iporpeccus;

* pelaTh 33Ja4d Ha MPOTrPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJIYUYEH
HENOCPECTBEHHBIM MOACYETOM 0€3 MPUMEHEHHS (POPMYIL.

*  HCHOJB30BaTh TpadUKU peanbHBIX MPOLECCOB W 3aBUCUMOCTEH IS
OINpeJieieHs] UX CBOMCTB (HauOOJBIINE U HAUMEHBIINE 3HAUCHUS, MPOMEXYTKH
BO3pacTaHus U yObIBaHMSI, 00JIACTU TOJOKUTENbHBIX U OTPULATENIbHBIX 3HAUCHHM
U T.11.);

*  HCHOJB30BaTh CBOMCTBA TUHEHHON (QYyHKIMH U ee rpaduK NpU pelieHun
3a/1a4y U3 IpYrux y4eOHbIX MPEAMETOB
CraTucTHKa U TeOpHUsi BePOSITHOCTEH] .

* pewmars MNpocTeiine KOMOMHATOPHBIE 3aladyd METOAOM NPSIMOT0 U
OpraHu30BaHHOTO TIepedopa;

* IPEeACTaBIATH JAaHHBIE B BUJIE TaOJIUL], TUarpaMm, rpauKoB;

*  YyuTaThb MHPOPMAIMIO, NIPEICTABICHHYIO B BUJE TaOJHUIbI, TUArPAMMBI,
rpaduka;

® onpCaACIATb OCHOBHBIC CTATHCTHYCCKHC XAPAKTCPUCTUKH YHCJIOBBIX

HaOOPOB;

*  OILICHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIINX CIyYasiX;

*  HUMETh MPEACTABICHHE O POJH 3aKOHA OOJBIINX YHCEI B MAaCCOBBIX
SIBJICHUSIX.

*  OILICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Tepedopa;

* HMETh I[PEACTABICHUE O POJIM NPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

* CpaBHUBAaTh OCHOBHBIC CTATUCTUYECKUE XaPAKTEPUCTUKH, IIOJTYUYCHHBIE B
IIPOLECCE PEIICHUS MPUKIIAIHON 3a/1a4l, U3YUEHHUS PEATILHOIO SIBJIICHUS,

*  OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUN U SIBICHHN B HECIIOXKHBIX
CUTYyalUsAX
TexcroBble 3a1aun

* Pemare HeECIOXHBIE CIOKETHBIE 33Ja4yd pPa3HbIX THUIIOB Ha BCE

apudmeTndeckue AeHCTBUS,



* CTpPOWUTH MOJETb YCJIOBHUA 3alaud (B BUAC TaOJUIbI, CXEMbI, PUCYHKa
WM YpaBHEHHWs), B KOTOPOW JaHBI 3HAYCHHUS NBYX M3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYUH, C LIEJbIO OUCKA PEIICHUS 3aa4H;

* OCYIIECTBIATH CHOCOO TOMCKA pEIIeHUd 3a7adyd, B KOTOPOM
paccyXJeHUEe CTPOUTCS OT YCJIOBUS K TpeOOBaHMIO WM OT TpeOOBaHUS K
YCIIOBUIO;

*  COCTaBJISITH IUIAH PEIICHUS 3aa4H;

*  BBIJICITATH DTAIBI PEIICHUS 3aa4H;

*  HMHTEPIPETUPOBATh  BBIYUCIUTEIBHBIC  pe3yJabTaThl B  3ajade,
UCCJIeI0BATh MOJIYYEHHOE PEIICHHE 3a1a4H;

* 3HATh pa3lIMuUe CKOPOCTEH OOBEKTa B CTOSIYCH BOJE, MPOTUB TEUCHUS U
110 TEUCHHIO PEKH;

*  pemiaTh 3aJlauyd Ha HaXO0KJICHUE YaCTH YKCJIa ¥ YKUCIIa 110 €ro YacTH,

* pemaTh 3aJa4d pa3HbIX TUIOB (Ha pabOTy, HA TIOKYIKH, HA IBUXKEHUE),
CBS3BIBAIOIINX TPHU BEJIUYUHBI, BBIACIATH 3TU BEJIUYUHBI U OTHOUICHUS MEXKIY
HUMU;

* HaXOAWTHh MPOIEHT OT YHUCIA, YUCJIO MO MPOIEHTY OT HEro, HaXOAHUTh
MPOIIEHTHOE CHIYKEHHUE WU MIPOLIEHTHOE TTOBBIIIIEHNE BETUYNHBL;

*  pelaTh HECIOXKHBIC IOTUYECKHE 3a7a9d METOJOM PACCYKICHUH.

*  BBIJIBUTaTh TMIOTE3bI O BO3MOXKHBIX MPEIETbHBIX 3HAUCHHUSIX UCKOMBIX B
3a/1a4ue BEJIMYHH (JI€7aTh MPUKUIKY)

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCHA B 9 Ki1acce
dnemenmovt meopuu MHOIHCECME U MAMEMAMUUECKOIL 1OZUKU

e C80600HO Onepuposamv? NOHAMUAMU: MHONCECMEBO, XAPAKMEPUCTIUKU
MHOJICECBA,  DNIeMEHmM  MHOJCecmeda, nycmoe, KoHeuHoe U 0OecKOHeuHoe
MHOMHCECB0,  NOOMHOINCECNEO,  NPUHAONEHCHOCHb,  BKIIOUEHUE, PABEHCMEBO
MHOXCECME, CNOCOObI 3a0aHUe MHONICECTBA,

®  300a8amMb MHOMCECMEA PA3HLIMU CHOCOOAMU,

®  NpoeepAntb 8bINOJIHEHUE XAPpAKmepUcmuieckoz2o ceolicmaea MHOo#HCcecmeda,




® (CB800O00HO onepuposamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCHb U
JIONHCHOCMb  BbICKA3LIBAHUS, CHOJNCHLIE U HNPOCHMblEe B8bICKA3LIBAHUS, OMPUYAHUE
8bICKA3bIBAHULL, UCTMUHHOCIbL U JIOHCHOCHb YMBEPIHCOCHUs. U €20 OMPUYaHUs,
onepayuu HAO BbICKA3LIGAHUSAMU: U, UIU, He. YCl08Hble BbICKA3LIBAHUS.
(umnauxayuu);

® Cmpoums  BbICKA3LIBAHUS C  UCNOJb30BAHUEM  3AKOHO8  aneeOpbl
BbICKA3bIBAHU.

®  CMpoums paccylicOeHuss Ha OCHO8e UCNOIb308AHUS NPABUTL TOSUKU,

®  UCNONBL308AMb  MHOMCECMBd, Onepayuu ¢  MHOJICeCMEAMU,  UX
epaghuueckoe npedcmasieHue Ons. ONUCAHUSL PeATbHbIX NPOYECCO8 U A6NeHUU, npu
peuieruu 3a0ay 0py2ux y4eOHblX npeomenos
Yucna

o  (CB00600HO OnEpupoBamMbd NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECTNBO
HAMYPAIbHbIX YUCEN, Yeloe HUCIO0, MHONCeCMB0 UYeablX uucel, O0ObIKHOBEHHAs.
0pobb, decamuunas Opodb, CMEUAHHOE YUCTIO, PAYUOHATIbHOE YUCTO, MHOMCECMBO
PAYUOHATLHLIX — Yucel,  UPPAYUOHAIbHOe  YUCIO, KOPeHb  CMmeneHu N,
OelicmeumebHoe 4Ucio, MHONICECMBO OeliCMBUMENIbHbIX YUCET, 2eOMeMPUUecKdsl
uUHmepnpemayus HamypaibHblX, YeavlX, payuoHAIbHbIX, OeUCMBUMEIbHbIX YUCE],

® noHUMAMb U OOBACHAMbL  PASHUYY  MedNCOYy  NO3UYUOHHOU U
HENO3UYUOHHOU CUCMeMAMU 3ANUCU YUCe];

® nepesooumdb YUCAA U3 OOHOU CUCMEMbl 3aNUCU (CUCMeMbl CUUCTeHUs) 8
opyayio;

®  00Ka3vleambv U UCNOJIb308AMb NPUHAKU deaumocmu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymmol u npouzsedeHus 4uceil nNpu GbINOJHEHUU BbIYUCICHUU U DeuleHUl
3a0ay;

®  GLINOJHAMb OKPYeAeHUE DPAYUOHANbHLIX U UPPAYUOHATILHBIX YUCeNl C
300aHHOU MOYHOCMbBIO,

® CpaeHUeantvb oeticmsumeJibHble YUCIA PAaA3HbIMU Cl’lOCO6aMM,'



® ynopsaodouusamv  YUCIA, 3ANUCAHHbIE 6 68UOe OObIKHOBEHHOU U
oecamuyHol Opobu, yucna, 3anucaHHbvle ¢ UCNOIb308AHUEM aAPUDMEMUIecKo2o
K8AOpamHo20 KOpHs, KOpHell cmeneHu oonvuie 2;

o naxooume HOJ[ u HOK uucen pasuvimu cnocobamu u ucnoib308ams ux
npu peweHuy 3a0a4;

®  GBINOJIHAMb GLIYUCTEHUS U NPEOOPA308AHUS BLIPANCEHULL, COOEPIHCAUUX
oeticmeumeinbHbvle YUCIA, 8 MOM YUCAe KOPHU HAMYPATbHLIX CIieneHell.

®  GuINOHAMbL U OOBACHAMb pe3yIbmamvl CPABHEHUs Ppe3)Ibnamos
BLIYUCTICHULl NPU PeUleHUU NPAKMUYeCKUX 3a0ay, 6 mom yucie NPUbIUNCEHHBIX
8LIYUCTICHU, UCNOJIb3YS PA3HbIE CNOCOObI CPABHEHUL,

®  3anuUcCLIBAMb, CPAGHUBAMb, OKPYIAMb HUCI08ble OAHHLIE PEealbHbIX
BENIUYUH C UCNOTIb30BAHUEM PA3HBIX CUCEM USMEPEHUS,

® cocmasnamov U OYeHU8amsb PAHLIMU CHOCODAMU YUCTOBbIE BbIPANCEHUS
npu peuleHuy NPaKmudeckux 3a0ay u 3a0ay u3 Opyeux yueOHvix npeomemos
Tooscoecmeennvie npeoodpazosanus

e (CB00600HO Onepuposamv NOHAMUAMU CMENeHU C YeabiM U OPOOHLIM
nokazamenem,

®  BBINOJIHAMb 00KA3AMEIbCMBO CEOUCME CIMEeNneHU ¢ YeabiMu U OpOOHbIMU
noKazameniamu;

® onepuposamv NOHAMUAMU «OOHOUNEHY», «MHO2OUNEH», «MHO2OUNEH C
OOHOU  NEePeMeHHOU»,  «MHO20YNeH  C  HeCKOAbKUMU  NepeMeHHbIMUY,
KO3(uyuenmol MHO20UIeHA, «CMAHOAPMHASL 3aNUCL MHO2OYAEHA», CMeNneHb
OOHOUJIeHA U MHO2OYIEHA,

® (CB0O0OOHO 6lademb npuemamu npeoopa’o8anus yeilx u OpPoOHO-
PAYUOHATILHBIX BbIPANCEHUL,

®  GLINOJHAMbL  PA3N0JHCEHUEe MHO2OYIEHO8 HA MHONMCUMENU PA3ZHbIMU
Ccnocobamu, ¢ UCNONbL308AHUEM KOMOUHAYULL PA3TUYHBIX NPUEMOS;

® ucnonvzogamev meopemy Buema u meopemy, obpamuylo meopeme
Buema, ons noucka kophetl keaopamno2o mpéxunena u 0Jisl peuenus 3a0au, 8 Mmom

yucie 3a0ay ¢ napavempamu Ha OCHoe€e Keaépamyoeo mpé'xtmeﬂa;



®  GBLINOJIHAMb OeJIeHUEe MHO2OYNICHA HA MHO20YAeH C OCMAMKOM,

®  00KA3bIBAMb CEOUCMBA KBAOPAMHBIX KOPHElU U KOPHEU CeneHu n,

®  BLINOHAMDb NPeodPA30BAHUSL BLIPANCEHULL, COOEPHCAUUX KBAOPAMHBLE
KOPHU, KOPHU CMeneHu n,

® CB0OOOHO Onepupos8amv NOHAMUAMU «MOHCOECMBOY», «MOHNCOECMBO HA
MHOJICECBEY, KMOANCOeCNBEHHOE NPeodPA308AHUEN,

®  G8blNOJIHAMb pPA3JIUYHbLE npeo6pa306anuﬂ 6blpa9fC€HMlZ, codepmcau;ux

MOOYIU. ("’IF)‘ ="

®  GLINOJHAMb NPeodPA308aHUS U OEUCMBUsL C OYKBEHHBIMU B8bIPANCECHUAMU,
YuUCI08ble KOIPDUYUEHMBL KOMOPBIX 3ANUCAHBL 8 CMAHOAPMHOM 8Ude,

®  GLINOJIHAMb NPEoOPA30BAHUS PAYUOHATLHBIX BbIPANCEHUL NPU PeueHUU
3a0a4 Opyeux yueOHvIX npeomMemos;

®  GLINOJHAMb NPOBEPKY NPABOON0000Us PuU3UUECKUX U XUMUUECKUX
@opmyn Ha OCHOBe CPABHEHUs. pasMepHOCIel U 8AIeHMHOCMEL
Ypasnenusa u nepasencmea

o (CB800O0OHO oOnepuposamv NOHAMUAMU: VPAGHEHUe, HepaseHCmBo,
PABHOCUNIbHBIE VPABHEHUsL U HePABEHCMBA, VPABHEHUe, A6IAIowWeecs cledcmeuem
O0py2020 YPABHEHUsl, VPABHEHUsl, PABHOCUNIbHbIE HA MHONCECMBe, PABHOCUIbHBLE
npeobpaz08anus YpasHeHull;

® pewams pasuvie 6UObl YPAGHEHUN U HEPABEHCME U UX CUCEM, 8 MOM
yucine Hekomopuvle ypasuenus 3 u 4 cmeneneill, OpOOHO-PAYUOHATLHBIE U
UppayuoHaIvHble,

® 3namb meopemy Buema 015 ypasnenuii cmenenu viuie 6Mopot,

® NOHUMAMb CMbICI MeopemM O PABHOCUIbHLIX U HEPABHOCUTbHBIX
npeobpa308anUsax YpasHe Ul U yMems ux 00Ka3vl8amo,

® glademb PA3HLIMU MemoOamu peuleHusl YPasHeHUll, HepaseHcme U ux
cucmem, ymems 8blOUpamov Memoo peuleHus: U 000CHOBbIBAMb CE0U 8bIOOD,

®  UCNONBL308AMb MeMOO UHMEPBANO8 OJisl peuleHUsi HepageHcms, 8 Mmom
yucne OpOOHO-PAYUOHANBHBIX U BKIIOYAIOWUX 6 Ccebsl  UppayuoHalbHble

6bIpASICEHUA,



® pewams anrcebpauvecKue YpasHeHus U HepaseHcmed U uUx CUCmembl C
napamempamu aneeopauyeckum u epaguueckum memooamu,

®  gr1ademb pa3HbIMU MEMOOAMU OOKA3AMENbCMBA HEPABEHCNE,

®  pewams ypagHeHUs 8 YeavlX YUCIaxX,

® u300padcamv MHOJCECMBA HA NAOCKOCMU, 3a0deéaembvie VPAGHEHUAMU,
HepaseHCmeamu U ux CUCmemamu.

® cocmasiamov U peuamv YPAaeHeHUsl, HePAGeHCmed, UX CUCeMbl Npu
peuieHuu 3a0ay 0py2ux y4eOHbix npeomemos,

®  GLINOJHAMbL OYEHKY NPasoonododuss pe3yibmamos, NOLYYAeMblX npu
PpeuleHuY pasiudHblX YPAGHeHUll, HEPABEHCME U UX CUCMeM NpU peueHuu 3a0ay
Opyeux yueoHvix npeomemos

® Ccocmasiamo U peuams YpaeHeHUs U HEPABEHCMBA ¢ Napamempamu npu
peuteHuu 3a0ay 0py2ux y4eoOHbix npeomemos,

® cocmasiamo YpasHeHue, HEPAGeHCMBO UIU UX CUCEMY, ONUCHIBAlOuUe
PEANbHYI0 CUMYayuio Uil NPUKIAOHYIO 3A0aYy, UHMEepnpemuposams noiyYeHHble
pe3yibmanul
Dynkyuu

o  (CB80000HO onepuposamv NOHAMUAMU. 3AGUCUMOCTIb, DYHKYUOHANbHAS
3A68UCUMOCIb, 3ABUCUMASL U HE3ABUCUMASL NepeMeHHble, QYHKYUSA, Cnocoowvl
3a0anust YHKyuu, apeymeHm u 3HaveHue @OyHKyuu, oOnacmev onpeoenenus u
MHOIICECMBO 3HaAueHUs @yuryuu, HYU @yHryuu, nPOMedHCYmKU
3HAKONOCMOSIHCMEA, MOHOMOHHOCMb  (PYHKYUY, HAuboIbUlee U HAUMEHbULeEe
3HA4eHus, YEMHOCMb/HEeUEMHOCb (DYHKYUU, NepUoOUYHOCMb QYHKYUU, epaghux
QYHKYUU, BepPMUKANbHAS, 20PU3OHMANILHAS, HAKIOHHASL ACUMIMOMbL, 2paghux
3asucumocmu, He asiAOwWelics Qyukyuetl,

o cmpoums epaguxu @yHKyull: AUHEeUHOU, K8aopamu4Hol, OpOOHO-

JIUHEUHOU, CMeNnenHOU NPU Pa3HblX 3HAYEHUAX NOKA3ames cmenenuy, y=|x|;

® ucnoavzoeamv npeobpaszosanus epaguxa Qyukyuu y=f(x) 014

nocmpoenus cpagurxos hynxyuii y =af (kx+b)+c;



®  AHATUBUPOBAMDb CEOUCMBA (PYHKYUL U 8UO 2pAPUKA 8 3A8UCUMOCTIU OM
napamempos;

®  C8000OHO onepuposamuw NOHAMUAMU. noC1e008amMenIbHOCY,
02PAHUYEHHAST NOCIe008AMEbHOCHb, MOHOMOHHO o3pacmaiowas (yovieaiowas)
nocne008amenbHOCmy,  npedeil  NoCied08aAmenrbHOCMU,  apuhmemuiecKast
npozpeccusi, 2eoMempuyeckas mnpocpeccusl, XapaKxmepucmuyeckoe Ce0Ucmaeo
apugmemuyeckol (ceomempuieckoil) npocpeccuu,

®  UCNONB308AMb MEMOO0 MAMmeMamuyeckou UHOYKYuu O  6bleood
Gopmyn, Ooxazamenbcmea pPAGEHCME U HePABeHCMS, peuleHus 3a0a4 Ha
0eUMOCb;

® uccied08amsv NOCIe008aAMebHOCTU, 3A0AHHble PEKYPPEHMHO,

® pewamvb  KOMOUHUPOBAHHblE  3a0ayu  HA  apumemuqeckyro  u
2e0Mempu4ecKyio npocpeccull.

®  KOHCMpYUpO8amv U  UCCAE008amMb  (QYHKYUU, COOMBEMCMBYIOUUE
PeanbHbIM NPOYECCam U SIGIEeHUSM, UHMEPNPEMUPOBAMsb NOJYYEHHbLEe Pe3) b anibl
8 COOMBEMCMBUU CO CNEeYUDUKOLL UCCAEYEeMO20 NPOYECCa Uil SGIeHUL;

® UCNONBL308aAMb 2pAPUKU 3a8UcCUMOCmell Ol UCCAe008AHUSL PEAIbHbIX
npoyeccos u s6ieHull;

®  KOHCMPYUpPO8AmMb U UCCIeO08amb QYHKYUU NPU peulenuu 3a0ay Opyeux
VUEOHbIX — NpeoMemos,  UHMEePHpemuposams  NOJVHEHHble — pPe3yabmamsl 6
COOMBEMCcmeul co CneyupuKoil yuebHo2o npeomema
Cmamucmuka u meopus epoamnocmeii nocje 3a0ay

e (CB0b600HO oOnepuposamv NOHAMUAMU: CmMoONOUamvle U KpPy2osbvle
ouazpammvi, mabauyvl  OAHHBIX, CcpedHee  apughmemuyeckoe,  MeOUaHd,
Haubonbulee U HauMeHbllee 3HAYeHUsl 8blI00PKU, pa3Max 6blOOPKU, OUCHepCUsi U
CMaHOapmHoe OMmKIOHeHUe, CIY4UAliHAsl USMEHYUBOCTb,

e gulOUpameb Haubojee YOOOHbIl CNOCOO NpeOCmasieHUus UuHgopmayul,
A0eK8amMHbIlL €€ CBOUCMBAM U YeAM AHAIU3A,

®  BbIHUCIIAMb HUCTI08ble XApPpAKMepUcCmuKu 8bl60pKu,'



e 8000010 onepuposamaw NOHSMUAMU. gaxmopuan yuciaa,
nepecmaHosKu, couemanus u pameujeHus, mpey2oavHuk Ilackans;

® (CB0O00HO onepuposamv HNOHAMUAMU: CAYYAUHBIU ONbIM, CIVYAUHBLU
8b100p, UCNbIMAHUE, NeMEeHMAapHoe CAyYyauHoe codovimue (UCX00), KIAcCuieckoe
onpeodeiieHue 8eposmMHOCMU CIYYAUHO20 COObIMUSL, ONnepayuu HAao CIYYAUHbIMU
CcOObLIMUAMU, OCHOBHBLE KOMOUHAMOPHbBIE POpMYTIbL;

® (CB0O0OHO oOnepuposamv HOHAMUAMU. CAVHAUHBIU ONbIM, CAYYAUHBLU
8b100p, UCNbIMAHUe, NeMeHMapHoe CIYYauHoe coovimue (UCX00), Kiaccuyeckoe
onpeoeiieHue 8eposMHOCMU CIYYAUHO20 COObIMUSL, ONepayuu HAao CIYYAUHbIMU
CcOOLIMUAMU, OCHOBHbBLE KOMOUHAMOPHbBIE POopMYTIbL;

® 3Hamb  NpuMepbl  CAYHYAUHLIX  GEIUYUH, U  GLIYUCTAMbL — UX
cmamucmuiecKue XapaKmepucmuxu,

®  UCNONBL306AMb Gopmynbl KOMOUHAMOpUKu npu peuteHuu
KOMOUHAMOPHBIX 3A0a4,

® pewamv 3a0ayu HA BbIYUCIEHUE BePOSIMHOCMU 6 MOM 4Yucie ¢
UCNONB308AHUEM POPMYIL.

® npeocmasiameb UHGOPMAYUIO O PEeAIbHbIX NPOUeccax U ABIEeHUX
CnocoOoM, A0eK8AMHBIM €€ CEOUCMBAM U YelU UCCAeO08AHUSL,

®  QHaIU3UPOBAMb U CPAGHUBAMbL CMAMUCMUYECKUe XAPAKMEePUCTUKU
8blIO0POK, NOJYYEHHBIX 6 npoyecce peuleHuss NPUKIAOHOU 3a0ayl, U3VYeHUs.
DPeanbHo20 SA6NeHUs, PellerUs 3a0ayu U3 Opyeux yueOHvix npeomemos;

®  OyeHUBAMb BEPOSIMHOCIL PEAbHbIX COOLIMULL U ABIECHUN 8 PA3TUYHBIX
cumyayusix
Texcmoeswie 3a0auu

e Pewams npocmulie u CI0HCHBIE 3A0A4U, A MAKICE 3A0AUU NOBLIULEHHOT
MPYOHOCU U 8bLOCTISIMb UX MAMEMAMUYECKYIO OCHOBY,

®  pacnosHasamov pazmvle UObL U MUNBL 3A0aY;

®  UCNONB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MeKCMO8 CIONCHBIX

3a0a4 U 3a0a4 NOBLIUEHHOU CILOHCHOCU OJis nocmpoeHusl NOUCKOBOU CcXeMbl U



peuieHuss 3a0ad, 8vlOUpPamsb ONMUMANLHYIO OJisl PACCMAMpueaemol 6 3aoaue
cumyayuu Mooelb mekcma 3a0adu;

® paziuyames  MoOelb  meKcma U MoOelb  peuleHus — 3a0avu,
KOHCMPYUpO8ams K OOHOU MOOENU peuleHusi CIONCHbIX 3a0ay pasHvle Mooelu
mexcma 3a0a4il;

® 3HaMb U NPUMEHAMb mMpu Cnocodba Noucka peutenus 3aday (om
mpeb08aHUsl K YCI08UIO U OM YCI08USL K MPeO08aHUI0, KOMOUHUPOBAHHDIL),

®  MOO0enUposamsb paccyricoeHus npu NOUcKe peuleHus 3a0ay ¢ noMowbio
epagh-cxeml,

®  gblOeISIMb IMANDL peuleHUs: 3a0ayll U CO0epIHCanue Kaxicoo2o 3mand,

® yuemb 8bIOUPAMbL ONMUMANLHBIL MemoO peuleHus 3a0adyu U
0CO3HABAMb BbLIOOP Memood, PACCMAMPUBAMb PA3IUYHbIE MemOoO0bl, HAXOOUMDb
pasnvle peuenus 3a0ayu, eciu 603MONCHO,

®  QHAIU3UPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0ay,

®  GLINOJHAML  PA3IUYHbIE NPeodPaA3’08anus NPedlodHCeHHOU  3a0ayl,
KOHCMPYUpO8amsv HOBble 3a0adul U3 OAHHOL, 8 MOM Yucie 0bpammoie;

®  UHMEPNPeMmuUpoB8aAmb  BLIYUCIUMENbHblE — pe3yabmamvl 6  3adaue,
uccie008ams nojyyeHHoe peuleHue 3a0aqu,

® usMeHAmb Yyciosue 3a0ay (KOIudecmeeHHvle U KadecmeeHHbvle
O0amnHbvie), UCCAe008amb USMEHEHHOe NPeoOPaA308aHHOe,

®  QHATURUPOBAMDL BCEBO3MOJICHBIE CUMYAYUU B3AUMHO2O PACNONONCEHUS
08YX 00bLEKMO8 U UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUNICEHUU
(ckopocmb, 6pems, paccmosHue).npu peuleHue 3a0ay Ha OBUMNCEHUE O08)X
00beKmo8 Kaxk 6 O0O0OHOM, mMaxK U 6 NPOMUBONONONCHLIX HANPABIECHUSX,
KOHCMPYUpOBAmMsb HOBble CUMYAYUU HA OCHO8E UBMEHEHUs VCI08Ull 3a0ayu npu
0BUdICEHUU NO peKe;

® uCCe008amsv BCEBO3MOJICHbIE CUMYAUUU Npu peueHuu 3a0ay Ha
osudicerue no peke, paccmampuéams pazHvle CUCeMbl OMCUEéma,

® pelwiams pa3HOO6pCl3Hbl€ 3a0a4u «Ha yacmuy,



® pewamv U 000CHOBbIBAMbL CB0€  peuleHue 3a0ay  (8vloesimby
MamemMamudecKyro 0CHO8Y) HA HAXO0MCOeHUue Yacmu YUCId U YUCId No e20 Yacmu
HA 0CHOBE KOHKPEMHO20 CMbICIA OpooU,

®  00BACHAMb UOSHMUYHOCHMb 3A0a4 PA3HLIX MUNO08, CEA3bIBAIOUWUX MPU
BeNUYUHBL (Ha pabomy, Ha NOKYNKU, HA OBUMCEHUE). 8blOeNamb MU GeIUYUHbL U
OMHOWEHUSL MeNCOY HUMU, NPUMEHAMb UX NPU peuleHUU 3a0ay, KOHCMPYUposams
coOCmBeHHble 3a0ay YKA3AHHbIX MUNO0B,

® glademb OCHOBHbIMU MemOoOaMu peuleHus 3a0ad Ha cmecu, CHIAsbl,
KOHYEeHmpayuu, uUcnoib308ams UX 6 HOBbIX CUMYayusx no OMHOWEHUI0 K
U3YHUEHHbIM 8 npoyecce 00yUeHUs;

®  pewamsv 3a0a4u HA NPOYEHMbl, 8 MOM YUC]e, CILONCHble NPOYEHMblL C
000CHOBAHUEM, UCNONL3YS PA3HbIE CNOCODbL,

® peuwams 1ocuyecKue 3a0auu pazHbIMu Cnocooamu, 8 mom yucie, ¢ 08yMs
onokamu u ¢ mpemst O10KaMu OAHHBIX ¢ NOMOWbIO MAOIUY;

® pewamsv 3a0ayu NO KOMOUHAMOpPUKe U Meopulu 6eposimHocCmell Ha
OCHOB€ UCNONIb30BAHUS U3YUEHHBIX MEMO008 U 0OOCHOBLIBAMb peuleHuUe;

®  peuamsv HeCl0NCHbIE 3a0aiU N0 MAMEMAMuU4eckol Cmamucmuke,

® 081a0eMb OCHOBHLIMU MEMOOAMU PeUeHUs CIONHCEMHBbIX 3a0au.
apugmemuyeckull, aneeopaudeckull, nepebop BaAPUAHMOS, 2eoMempuyecKull,
epaghuueckuil, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

®  KOHCMPYUpo8ams HOB8ble 011 OAHHOU 3a0ayu 3a0auHvle CUMyayuu c
VUEMOM PeanvHblX XApaKmepucmuk, 6 YACMHOCMU, NpPU peuleHuu 3a0ad Ha
KOHYEHmMpayuu, y4umoléams NIOMHOCMb GeUeCmad, peuams U KOHCMPYUposamo
3a0a4u HA OCHO8E PACCMOMPEHUSL PEAbHbIX CUMYAYULl, 8 KOMOPBIX He mpebyemcs
MOYHBILL GLIYUCTIUMETILHBLI Pe3YAbIMant,

® pewamsv 3a0ayu HA OBUNCEHUE NO peKe, DPACCMAMPUBAs pPAa3Hble
cucmemvl omcuéma,

®  KOHCMPYUpOB8amv 3A0AuHble CUMYAyuu, NPUOSUIICEHHble K PedlbHOU

oeticmseumenibHoOCmu

2.ConepxkaHue y4eOHOro npeamMera



Yucaa.
PanuoHnajabHbBIE YHCIA.
MHOX€eCTBO palOHaIbHBIX YKcesl. CpaBHEHHE PALIMOHAIBHBIX yncen. JleincTBus C
palMOHAIbHBIMU 4YUcChaMu. [Ipedcmasnenue payuoHanbHO20 4ucia O0ecimudHou
0pobbIO.
HppaunonajabHbie Yucia.
[lonsiTHe  WppanuMoHaNbHOro  4Wciaa.  Pacrno3HaBaHWe — MPPALMOHAIBHBIX
yucen.llpumepsl nokazatenscTB B anreOpe. HppamnuoHanbHOCTH yucna V2.
IIpumenenue B reomerpuu. CpasHenue uppayuoHaivHvix uucen. MHuodcecmseo
OelicmeumenbHblX Yucei.
ToxaecTBeHHBIE Mpeodpa3oBaHus.
YucioBbie M OyKBEHHbIC BbIPAKEHUSI.

BelpaxeHus ¢ nepeMeHHOW. 3HaueHue BbIpakeHHs. [locTaHOBKa BBIpa)KEHUM
BMECTO MEPEMEHHOM.
Iesable BbIpaKeHUs.

CreneHbp c HaTypalbHBIM IOKa3zaTelieM M ee cBoiicTBa. IIpeoOpazoBanus
BBIPAXEHUH ,COAEPKALLUX CTEIIEHU C HATyPaJIbHBIM II0KA3aTEIIEM.

OnHowreH. MHorouneH. JlelicTBUS ¢ OJHOWIEHAMH W MHOTOWIEHaMU
(ciiokeHue , BBIUMTAHUE, YMHOXEHUE). DOopMylbl COKpPAIIEHHOTO YMHOKEHUSA:
Pa3HOCTh KBAJAPATOB, KBaJApaT CYMMBbl M Pa3HOCTH. Pa3nokeHHe MHOrodjieHa Ha
MHOKUTETIU: BBIHECEHHWE OOIIEero MHOXHUTEIS 3a CKOOKH, epynnuposka,
npumeHenue @Gopmyn coxkpaujeHHo2o YMHodiceHus. Keaopamuwili mpexuieH,
Dpaznoxcerue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

/{po0HO-panuoOHAIbHbIE BIPAXKEHUS.

Crenenp ¢ 1enbpiM mokasareneMm. IIpeoOpazoBanue JIpoOHO-THMHEHHBIX
BBIDOKEHUN: CIIOKEHUE ,yMHOXEHUE, JeleHue. Aneeopauueckas Opoob.
Jonycmumvie 3HaueHus nepemMeHHvIX 8 OpPOOHO-PAYUOHANbHBIX BbIPANCEHUSX.
Coxpawenue ancebpauueckux Oopooeii. IlIpusedenue aneedopauveckux opobdeu K
obwemy 3Hamenamento. [eiicmseus ¢ aneedopaudeckumu Opoosmu: clodicenue,
8bIYUMAHUe, YMHOJICEHUE, OelleHuUe, 6036€0€HUe 8 CMENEHD.

IIpeobpa3zosanue svipasicenuii , cooepicaujux Mooyb.
KBanpaTtHbie KOpHH.
ApudmeTnyecknii  KBaapaTHBIM  KOopeHb.  [IpeoOpa3oBaHne  BBIpAXKCHUH,
COZIEpIKAIlMX KBAJIpaTHbIE KOPHU: YMHOXXEHHE, JEICHUE, BBIHECEHUE MHOKHUTEIIS
M3-TI0JI 3HaKa KOPHsI, BHECEHHE MHOKUTEIS IO 3HAK KOPHS.
YpaBHEeHUSI M HEPABEHCTBA.

PaBencrBa.

UucnoBoe paBeHCTBO. (CBOMCTBA YHUCIOBBIX PpPAaBEHCTB. PaBeHCTBO C
IIEPEMEHHON.



YpaBHeHus.

[lonsTue ypaBHEeHUs U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagHOCUIbHOCIU
ypasuenuu. Obracmos onpeoenenusi ypaguenus (0oaacmos 0ONYCMUMBIX 3HAYEHUL
nepemeHHoll).

JIuHelHOe ypaBHEHHE U €r0 KOPHHU.

Pemenune nuHeNWHBIX YypaBHEHUU. JluHeiinoe ypasHeHue ¢ Napamempom.
Konuuecmeo kopmeu nuneiinoco ypasuenusi. Pewienue auHeuHblX YPAGHEHUU C
napamempom.

KBaagpaTHoe ypaBHeHMe U €r0 KOPHH.

KBanpatHoe ypaBHeHme. HemomHbie KBajpaTHbIC ypaBHEHHUS. JIMCKpUMHHAHT
KBaJpaTHOro ypaBHeHus. Dopmysa KOpHEH KBaapaTHOrO ypaBHeHUs. Teopema
Buema . Teopema , obpamnas meopeme Buema. PellleHne KBaJpaTHBIX
ypaBHEHUI: UCIOIb30BaHUE (DOPMYIIBI NI HAXOXKJACHUS KOPHEW , epaghuueckuil
Memoo, paszlodceHue Ha MHOJNCUmenu . Nnoooop KOpHeU C UCNOIb308AHUEM
meopemvl Buema. Konuuecmeo kopueu K6a0pamHo20 YPAGHEHUs 8 3a8UCUMOCHIU
om e20 Ouckpumunanma. buxeadpammusie ypasnenus. Ypasnenus, ceooumvie K
JIUHEUHbIM U KéaopamHubiM. Keaopamubie ypagHeHus: ¢ napamempom.
JIpoOHo-panuoHabHbIe YPABHEHHUS.

Pemiennie mpocredmmx JapoOHO-TUHEWHBIX  ypaBHEHWIL. Peuwenue OpobHO-
PAYUOHATILHBIX YPABHEHUI.

Memoovl pewenus ypasHenuil : mMemoobl PABHOCUNbHBIX NPeoOpA308aHUll
Memoo 3aMeHbl nepemMeHHoU ,epaguueckuti memoo. Hcnonvzosanue ceolicme
@YHKYUI npu peuteHuu ypasHeHul.

IIpocmetiwue uppayuonanvhvle ypasuenus suoa Vf(x)=a, Vf(x)=Vg(x).

Vpasnenus euoa x"=a . Ypaenenus 6 yenvix uuciax.

Cucrembl ypaBHeHMI.

VYpaBHeHHsT C JAByMs II€peMEHHBIMU . JIMHENWHOE ypaBHEHHE C JABYyMs
nepeMeHHbIMU. [Ipsmas kak epaguueckas unmepnpemayus JUHEUH020 YPAGHEHUS.
¢ 08YMsL nepeMeHHbIMU.

[TonsaTue cucteMsl ypaBHeHUM . Pemienne cuctembl ypaBHEHUM.

MeTtonbl pemieHnus CUCTEM JIMHEWHBIX YPaBHEHUM C JIByMS NEPEMEHHBIMM:
epaguyeckuii Memoo, Memoo CAOHCEHUs], METO]T TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.
HepasencrBa.

UucnoBsie HepaBeHcTBa . (CBoiicTBa YHMCIOBBIX HepaBeHCTB. IIpoBepka
CIIPaBENIMBOCTH HEPABEHCTB TPH 3aJJaHHBIX 3HAUYCHUSX TIEPEMEHHBIX.

HepagenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. (Oobaacmb
onpeoeieHus Hepagencmaa ( 001acmsb 0ONYCMUMbBIX 3HAUEHUL NePeMEHHOLL) .

Pemenne MMHENHBIX HEPABEHCTB.



Keaopammnoe nepasencmeo u eco pewenue. Peuwienue K8aOpamuulx HEpageHcms :
UCNONb308aAHUE CBOUCME U 2pauKka KeaopamuyHou QYHKyuu , Memoo
UHMepPBanos. 3anuce peueHus Keaopamuo2o Hepagencmad.

Pewenue yenvix u 0pobHO-payuonanvbHbIX HEpageHcmse MemoooM UHMEPBAILOS.

CucremMmbl HEPaBEHCTB.

CucTtembl HEPABEHCTB C OJHOM NEPEMEHHOM. PellleHne cUCTEM HEpPaBEHCTB C
OJIHOM MEepEMEHHOM: JIMHEUHBbIX, kgaopammusix. 300pakeHre pelleHne CUCTEMBI
HEPABEHCTB Ha YHMCIOBOM MpAMOM . 3aKCh pelIeHUs] CUCTEMbl HEPABEHCTB.
DyHKIUH.

IousiTne pyHKUMU.

JlekapToBbl KOOpJAMHATBI Ha IUIOCKOCTH. POpMUpOBAHUE NPEACTABICHUN O
METanpeMETHOM TOHSITHH «KOOpJAMHATh». CrnocoObl 3amanus (QyHKUIMM:
aHANMUTUYECKUM  rpaduyeckuit  Tabnmuusbii. ['paduk ¢ynkiuu. Ilpumeps
GyHKIMHA , TMONy4aeMbIX B TMIPOLIECCE HCCIEAOBAHMS PA3IMYHBIX pPEATbHBIX
IPOLIECCOB M pelleHus 3ajad. 3HaueHue (QyHKIuu B Touke. CBoicTBa (DYHKIIMIA:
o0NacTh  ONpeAeNieHHus,  MHOXKECTBO  3HAYCHHM  HYIH,  MPOMEXYTKH
3HAKOTOCTOSIHCTBA,  YemHOCHb/HeuyemHoCmy, MPOMEXKYTKH BO3pAacCTaHUS U
yObIBaHUs, HanOOJIbIlIee M HaUMEHbIee 3HaueHus. VcciaenoBanne GyHKINUM 10 ee
rpaduky.

IIpeocmasnenue 06 acumnmomasx.

Henpepvisnocmo ¢hynxyuu . Kycouno 3adannvie ¢hpynxyuu..

JIuneHass pyHKums.

CaoiictBa 1 rpaduk JTUHEHHON (GYHKIUU . YTIOBOM KOI(P(GUIKEHT MPSMOil.
Pacnonoxxenne rpaduka JMHEHHOH B 3aBUCUMOCTH OT €€  YIJIOBOTO
kod(dduimeHTa U cBOOOMHOTO wWieHa. Haxooicoenue koaghghuyuenmos nunelinoul
QYHKYUU NO 3A0AHHLIM YCI0BUAM. NPOXOHCOCHUe NPAMOU uepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU , NPOXOIHCOEHUE NPAMOU Yepe3 MOUKY U napaiielbHou
OAHHOUL NPAMOLL.

KBagparuunasa pynkums.

CaotictBa 1 rpaduk KBajgpaTHuHON (GyHKIMHU (apadona). [locmpoenue epaguxa
Kkeaopamuunot ¢Gyukyuu no mouxkam .HaxoxaeHue HyJIed KBaJapaTHIHON
GYHKUMH,  MHOJMCECMBa  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCHIU.

OoOpaTHast IPONOPUHOHAJIBHOCTD.

CaoiicTBa QyHKIINHU y= S ['uniepGomna.

I'padpuxku pyHnkumii.

IIpeobpazosanue epagurxa yuxyuu y=f(u)onra nocmpoenus epaguxos GyHKyuil
suoa y=af(kx+b)+c.

I'paguxu pynxkyuu y= a+ﬁ, y=vx, y=3/x, y=|x|.



ITociienoBaTeJ LHOCTH U NPOTPECCHM.

HucnoBas nocinen0BaTeIbHOCTh. [I[puMepbl YHCHOBBIX MOCIEA0BATEIBHOCTEN.
beckoneunbie mocnenoBatebHOCTH . AprudMeTruecKas Nporpeccus u ee
cBoicTBa. ['eoMerpuueckas nporpeccus. Popmyna odwe2o uieHa u Cymmbl n-
nepevlx UjleHo8 apupmemuueckou u ceomempudeckotl npozpeccutl. Cxoosawascs
2eomempuyecKas npocpeccusl.

Pemenune TekcTOBBIX 3a1a4.
3amauyu Ha Bce apupMeTHIECKHE IeHCTBUS.

Pemenue TekcToBBIX 3a/1a4 apudmeTrndeckum crocodom. McenonabzoBanue
Ta0JINII, YepTExKeH, APYTUX CPENICTB MPEACTABICHUS JaHHBIX TPU PEIICHUH
3a/1a4u.

3agauyu Ha ABM:KeHMe, Pa00Ty U MOKYNKH.

AHam3 BO3MOXHBIX CHTYaIHi B3AUMHOTO PACIIONIOKEHHUS 00BEKTOB IPH HX
IBW)KCHUH , COOTHOIIIEHUH 00BEMOB BBITIONHSAEMBIX pa0OT IIPH COBMECTHON
pabore.

3agaum HA YaCTH, 10, POIEHTHI.

Pemenue 3a1ay Ha HAXOXKACHUE YaCTU YUCIIA U YUCIIA 10 ero yactu. Pemenue
3a71a4 Ha MPOLEHTHI U 10Ju. [IpuMeHenne nponopuuii Ipyu pemeHrny 3a1a4.

Jlornyeckue 3agaum.

Pemenne normdeckux 3amad. Peuterue noeuveckux 3a0au ¢ nomouwvio epagos,
maobauy.

OcHoBHble MemOoObl peuieHUs. MEeKCMOoBbIX 3a0ay. apu@dmemudecKkutl,
aneebpauveckull, nepebop sapuanmos. llepsvie npeocmasierus o Opyaux
memooax peuieHus 3a0ay ( 2eomempuieckue u epaguieckue Memoob).

CraTucTiKa M Teopusi BEPOATHOCTEM.
Crartucruka.

TabnuuHoe u rpaduyeckoe npeacraBieHue AaHHbIX. CTonOYaThie U KPYTrOBbBIE
nuarpammel. I'paduiku, mpuMeHeHre AuarpaMmm U rpauKoB JJis OMKUCAHUS
3aBUCHUMOCTEH peajibHbIX BEJIUYUH , U3BJICUCHUE UH(DOpMALIUU U3 TAOIHI ,
nuarpamm U rpadukoB. OnucarenbHble CTATUCTUYECKUE MTOKA3aTeNd YUCTOBBIX



Ha0opoB6 cpenHee apudmeTndeckoe ,meouara, HandoIbIIee U HAaUMEHBIIIEEe
3Ha4yeHus. Mephsl paccenBaHus: pa3Max, oucnepcus U CMmaHoapmHuoe OmkIOHeHuUe.

Ciy4aitHass ©3MEHYMBOCTb. MI3MEHUNBOCTD ITpU U3MEpEHUsX. Pewarowue
npasuna. 3akOHOMEPHOCMb 6 USMEHYUBLIX BeTUYUHAX.

CiayuaiiHbie COObITHS.

Crnyualinble OnbIThI ( KCIEPUMEHTHI),3IEMEHTAPHBIE CIIy4YailHble COOBITUS
(ucxonpl). BepossTHOCTB 35ieMeHTapHBIX COObITUH . COOBITUS B CITy4alHbIX
AKCIIEPUMEHTAX U OJaronpHusaTCTBYIOUIUE dJIEMEHTapHble cOObITUS. BeposiTHOCTH
ciy4aitHbIX cOObITHI. ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHSIMHU.
Krnaccruueckue BepOsITHOCTHBIE ONBITHI C UCIIOIB30BAHUEM MOHET, KYOUKOB.
IIpeocmaenenue cobvimuti ¢ nomowvio ouazpamm Jinepa. [lpomusononodicHvie
coovimusi, 06veounerue u nepecedernue coovimuil. Ilpasuno cnosxicerus
seposmuocmeit. Cuyuatinwviii 6b100p. Ilpeocmasnenue sxcnepumenma 6 suoe
oepesa. Hezagucumvie cobvimus. Y mHodceHue 8eposimHocmeni He3a8UCUMbIX
coovimuti . I[locnedosamenvhoie nHezasucumvle ucnoimanus. [lpeacrasienue o
HE3aBUCUMBIX COOBITHSX B KU3HHU.

JyieMeHTbl KOMOMHATOPUKH.

IIpasuno ymuoowcenus, nepecmanosku, pakmopuan uucia. Couemanus u yucio
couemanui. Dopmyna uucia couemanui. Tpeyeonvruuk Ilackans. Onvimol ¢
OONBULUM YUCTIOM PABHOBO3MONCHBIX dJIEMEHMAPHBIX cOObimull. Buiuucnenue
8epossmHoCmell 8 ONbIMAX ¢ NPUMeHeHUeM KOMOUHamopuwix popmyn. Mcnoimanus
bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvlmanuii
bepuynnu.

Cayuaiinble BeJTHYUHBI.

3Hakomcmeo co CayuaunbiMu eIUYUHAMUY HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX
cayuaunvlx geauyut. Pacnpeoenenue eepoamuocmeii. Mamemamuueckoe
odrcuoanue. Ceolicmea mamemamuueckozo odxcuoanus. [lonamue o saxone
bonvuiux yucen . Mizmepernue eeposmuocmetl. llpumenenue 3aKona 60abuux yucei
8 coyuonoz2uu , 8 cmpaxoganuu, 8 30pasooxparenuu. Obecneuenuu b6ezonacHocmu
HaceleHUs 8 Ype38blYaUHbIX CUMYAYUSIX.

IlepeyeHb npakTH4YeCKUX padoT
KonnuecTtBo KOHTpOIBHBIX paboT 1o anredpe B 7 kiacce — 10.

1. BeipaxxeHusi, TOXK1€eCTBa
2. YpaBHEHUS C OTHOW NEPEMEHHOMN



3. OyHKIMHU

4. CteneHb C HATypaJIbHBIM MOKA3aTEIIEM.
5. OgHOWIECHBI

6. MHOTO4JICHBI.

7.DOpMyIIBI COKPAILLIEHHOTO YMHOKEHUS
8. [IpeoOpazoBaHue LETBIX BIPAKCHUN
9.CucreMbl TMHEWHBIX YPaBHEHUN

10. UtoroBast KOHTpOJIbHAs paboTa

KonnuecTBo KOHTpOIBHBIX paboT o anredpe B 8 kinacce —10.

1. CnoxxeHue u BeIYUTaHUE ApoOei

2. YMHOXEHUE U JiejieHue Apoden

3. CBoiicTBa KBaJIpaTHOTO KOPHS

4. IlpumeHeHue CBOMCTB apu(PMETHIECKOT0 KOPHS
5. KBagpaTHoe ypaBHEHUE

6. JIpoOHBIC palliOHANIbLHBIC YPaBHEHUSI

7. UucnoBbie HEPABEHCTBA

8. HepaBeHcTBa ¢ 0AHON EpEMEHHOMN

9.CreneHsb € 1eIbIM MoKa3aTeeM

10. UtoroBast KOHTpoOJIbHAs paboTa.

KonudecTBOo KOHTPOJIBHBIX paboT 1o anredpe B 9 kiacce —8.

1. ®ynkuyu. KBagpaTHbiid TpexX4ieH

2. KBanparuuHas pyHKIHs
3.YpaBHEHUS U HEPABEHCTBA C OJHON NIEPEMEHHOMN
4. YpaBHEHUS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU
5. ApudmMernudeckas mporpeccHs
6.I'eomeTpuueckast nporpeccust
7. DneMeHThl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSITHOCTEH.

8. UTorosast KOHTpOJbHAs paboTa

3.TemaTnueckoe MIIAHMPOBAHUE

7 kjaacc

Pa3gen

K-Bo
4acoB

Tembl

K-Bo
4acoB

OcHOBHBIE BH/bI
nesiTeJIbHOCTH
o0yuyarommxcs (Ha
YPOBHe
YHHBEPCAJIbHBIX
Y4eOHBIX 1eHCTBUIl)

OcHOBHBIE

HANpaBJIeHUs
BOCITUTATEJbH
oM
nesITeJJbHOCTH

Toxaect
BE€HHbIE

npeodpa
30BaHMsI

57

YucnoBsie n
OyKBEHHBIE
BBIPAKCHUS

10

Llensbie
BBIPAXKECHUS

47

11:Pacno3nasams
YHUCJIOBBIE BBIPAXKEHUS U
BBIPAKEHHUS C
IIEPEMEHHBIMU;
MPUBOJIUTH TPUMEPBI
BBIPAXKEHUH C
[IEPEMEHHBIMU;
COCTAaBJISITh BBIPAXKEHUE C

5,7,8




MePEMEHHBIMU TI0
YCIIOBHIO 33]1a4H;
BBITIOJTHSATH
npeoOpazoBaHUs
BBIPKEHUH, PUBOIUTH
oI0OHBIE CllaracMele,
pacKpbIBaTh CKOOKH.
Dopmyauposams
OTpEICIICHNs] OTHOUJICHA,
MHOrowieHa. Haxoauts
3HAYCHHE BBIPAXKEHUS C
MIEPEMEHHBIMH TTPU
3a/IaHHBIX 3HAYEHUAX
MepEMEHHBIX.
Knaccugunuposats
anreOpanvecKue
BBIPAKEHUS, OITUCHIBATH
1IeJIbI€ BBIPAKCHUSI.
3anuceIBaTh U JOKA3bIBATh
bopMyIIBI: POU3BEACHUS
CYMMBI B pa3HOCTH
BBIPA)XEHUI, pa3HOCTH
KBaJIpaToB JIBYX
BBIpAYKCHUI, KBaJpaTa
CYMMBI U KBaJpara
Pa3HOCTH JIBYX
BBIpAKECHUI. BBITTOTHATH
pa3I0KeHUs: MHOTOUJIeHA
Ha MHOXUTEJIU CIOCOO0M
BBIHECEHUS 00IIEr0
MHO>KHTEJIS 32 CKOOKH,
CIIOCOOOM TPYNITUPOBKH,
1o ¢popMyIiam
COKpAIEHHOTO
YMHO>KEHUS U C
MPUMEHEHUEM HECKOJIbKUX
Croco0oB.

JI:yMmeHue CHO , TOYHO,
TPaMOTHO U3JlaraTb CBOU
MBICIT B YCTHOU U
MUCbMEHHOM peyH,
MOHUMATh CMBICIT
MOCTaBJIEHHOM 3a/1auH,
BBICTpanuBaTh
apryMeHTallnIo,
MPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDHI.
P:ymenue pabotats ¢
MaTeMaTHYeCKUM TEKCTOM
(cTpyKTYypHpOBaHUeE,
U3BJICYCHHE HEOOX0IUMO
uH(pOpMaIIUK), TOYHO U
TPaMOTHO BBIPAXaTh CBOU




MBICJIM B YCTHOM U
IIICBMEHHOW peyy,
PUMEHSIS
MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIb30BaTh
pa3IUYHbIE SI3bIKU
MaTEeMaTHKU ( CJIOBECHBII
,CHMBOJIMYCCKHUH,
rpaguueckuii),
000CHOBBIBATh CYXIECHUS,
IPOBOJNTD
KJ1accu(UKaIuio,
JIOKa3bIBaTh
MaTeMaTH4eCKHe
YTBEPKICHHUSL.

YpaBHeH
Usi 1
HepaBeHC
TBa

24

YpaBHeHUst

\9}

JIuueitnoe
YpaBHEHUE U €TO
KOpPHHU

CucreMsl
JIMHEWHBIX
ypaBHECHUH

16

11:Ilpusooums npumepoi
JIMHEWHOTO YpaBHEHMS,
YpaBHEHUS C ABYMS
NEPEMEHHBIMU;
JIMHENHOTO YPaBHEHMUS C
JBYMsI IEpEMEHHBIMU;
CHUCTEMBI JTUHENHBIX
YpaBHEHUH C IBYMS
IIEPEMEHHBIMH; PEAJIbHBIX
IIPOLIECCOB, IS KOTOPBIX
YPaBHEHUE C IBYMS
IIEPEMEHHBIMHU SIBIIIOTCS
MaTEeMaTH4YECKUMHU
Mozensamu. OnpenensrTs,
ABJIAETCS JIM [1apa YUCEl
peLIeHnEM JaHHOTO
YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.
Dopmyauposamu
OIpEJEIICHNE JIMHEHHOTO
YPaBHEHUS, PELLICHUS
YPaBHEHUS C ABYMS
IIEPEMEHHBIMU; YTO
3HAYUT PEUINTh YPAaBHEHUE
C IByMs IEPEMEHHBIMU;
rpauka ypaBHEHHUS C
JBYMsI IEpEMEHHBIMU
JIMHENHOTO ypaBHEHUS C
JBYMsI IEpEMEHHBIMU
PELIEHUs CUCTEMBI
YpaBHEHUH C JBYMs
IIEPEMEHHBIMH CBOWCTBA
YpaBHEHUU C ABYMs
NIEPEMEHHBIMU
Onucvieams: Tpauyeckuit
METOJ1 PELLIEHUS] CHCTEMBI
JIBYX YPaBHEHUH C IBYMs

6,8




[IEPEMEHHBIMH, METO/1
[I0/ICTAHOBKU U METOJ
CIIOXKEHHUS.

JI:yMeHue CHO , TOUHO,
rPaMOTHO U3JlaraTb CBOU
MBICJIM B YCTHOM U
IIICBMEHHOW peyH,
OHUMATh CMBICII
IMOCTaBIICHHOM 3a4a4H,
BBICTPauBaTh
apryMeHTaluto,
MPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPHI.
P:ymenune pabotats ¢
MaTeMaTHYECKUM TEKCTOM
(cTpyKTypHpOBaHueE,
HU3BJIEUEHNE HEOOXOUMOM
uH(pOpMaLKN), TOYHO U
rPaMOTHO BBIpaXaTh CBOU
MBICJIM B YCTHOM U
MACbMEHHOW peyH,
MpPUMEHSIS
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIb30BaTh
pa3INYHbIC SI3BIKU
MaTeMaTHUKH ( CIIOBECHBII
,CHMBOJITYECKHH,
rpaduvecKuil),
000CHOBBIBATH CYXICHUS,
MIPOBOJUTD
KJ1accu(uKaIuto,
JOKa3bIBaTh
MaTeMaTH4eCKue
YTBEPKICHHUSI.

DOyHKUUHA

11

[lonsaTue
byHKIIU

JIuneiinas
byHKIHSA

11:Ilpusooums ipuMepsI
3aBHCHUMOCTEN MEXKITY
BeJIMYMHaMU. Pa3nuuath
Cpeau 3aBUCUMOCTEH
byHKIMOHATbHBIE
3aBUCUMOCTH.
Onucvieams noHAMUA:
3aBUCUMOU U
HE3aBUCUMOU
MEPEMEHHBIX, QYHKIINUH,
aprymenTta (QyHKIUY;
CIoCcoOBI 3aJaHus
byHKIUH.
dopmynupoBaTb
oTpeeNeHus: 006IacTu
ornpeseneHus QyHKIUH,
obnacTu 3HaUYEHU I
dbyHkumn, rpaduka
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(byHKIIUY, THHEWHOM
byHKIUY, TPIMOT
IPONOPLUOHAIBHOCTH.
Buviuucnsams 3naueHne
(GYHKIMY 110 33 JaHHOMY
3HAUEHUIO apTryMEHTA.
CocraBisaTh TaOINLIBI
3HaYCHUN (QYHKITUH.
Crpouts rpaduk
(GyHKUIMH, 3a1laHHOI
tabnuyHo. [lo rpaduxy
(GYHKIINU, SABISTFOIIEHCS
MOJIEJIBIO PEATLHOTO
nporecca, OIpeIensTh
XapaKTEPUCTHKHU 3TOTO
nporecca. CTpouTh
rpaduK TUHEHHON
GyHKIMH U IPSIMOM
MPONOPLHUOHATIBHOCTH.
OnuceBaTh CBOMCTBA 3THX
GbyHKIMH.

Jl:yMeHune sCHO, TOYHO,
IPaMOTHO U3JaraTb CBOU
MBICIK B  YCTHOM W

MUCHbMEHHOMN peuu,
MMOHUMATh CMBICIT
IIOCTaBJIECHHON 3aJ1a4,
BBICTpanBaTh
apryMeHTalluIo,
MPUBOJAUTL TIPUMEPHI |
KOHTPIIPUMEPHI,

P:ymenue paborath ¢
MaTeMaTUYECKUM TEKCTOM
(cTpyKTypHpOBaHHE,

U3BJICUCHUE HEOOXO0IUMON
uH(popMaluu), TOYHO U
IPaMOTHO BBIpa)aTh CBOH
MBICIH B  YCTHOH U

MHCbMEHHOM peun,
MIPUMEHSIA
MaTeMaTHYECKYIO
TEPMUHOJIOTHIO u
CHUMBOJIMKY, HUCIIOJIb30BATh
pa3nuyHbIe SI3BIKU
MaTeMaTHKH (CIIOBECHBIH,
CHUMBOJIMYECKHU,
rpagudeckuit),

000CHOBBIBATh CYXKJICHUS,
MPOBOANTH
KJIaCCH(HKAITHIO,
IOKa3LIBaTh
MaTeMaTUUECKHE
YTBEPIKICHHUSI.




Cratuctu
Kau
Teopus
BEPOSAITHO
cren

CraTtuctuka

11:Tlpusooums npumepuol:
MIPE/ICTABJICHUS
CTATUCTUYECKUX JIAHHBIX B
BH/JIC TAOJINII,
HCIIOJIb30BAHUS
MPOCTEUIINX
CTATUCTUYECKUX
XapaKTHEPHUCTHK.
Dopmyauposams.
onpeodeieHus: CpeIHee
apu@meTnyeckoe,
pasmax,Mo/ia, MeIMaHa.
Onucvieams ITaIbI
pEeLIeHUS IPUKIATHON
3a/1auHu.

Onucvieams dTanbl
CTaTUCTUYECKOTO
HCCIIeI0BaHUSI.
Odopmiate uHGOpPMaIUIO
B BHUJE TA0OIHUI] U
nuarpaMm. M3Biekartb
nHpopMaIrio u3 TabauI 1
nuarpamm. Haxonuts u
MPUBOIUTH MPUMEPHI
UCIIOJIb30BaHUS
CTaTUCTUYECKUX
XapaKTEPUCTHUK
COBOKYITHOCTH JTAaHHBIX:
cpenHee
apudmeTuyecKoe,pa3max,
MelaHa BHIOOPKHU.
Jl:ymeHue $5ICHO, TOYHO,
rPaMOTHO U3JIaratb CBOU
MBICIK B  YCTHOH W

NUCbMEHHOM peun,
HOHUMATh CMBICII
IOCTaBJIEHHOU 3aJaui,
BBICTPaUBaTh
apryMeHTaluIo,
OPUBOAUTH TPUMEPHl U
KOHTPIPUMEDHI;

P:ymenue pabotats ¢
MaTEMaTHYECKUM TEKCTOM
(cTpyKTypHpOBaHHE,
U3BJIeUeHNE HEOOX0AUMOM
UH(pOpMaIIKUN), TOYHO U
IPaMOTHO BBIPAXATh CBOU
MBICJIM B YCTHOU U
IIMCbMEHHOU peun,
OpUMEHSSA
MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO U
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CUMBOJIMKY, UCIIOJIb30BaTh
pa3IMYHbIE SI3bIKU
MaTEMaTHKH (CJIOBECHBIH,
CHUMBOJIMYCCKHUM,
rpaduueckuii),
000CHOBBIBATh CYXIECHUS,
IIPOBOAUTD
KJ1accu(UKaIuio,
JIOKa3bIBaTh
MaTeMaTH4eCKHe
YTBEPKACHUS

Pemenue
TeKCTOBBIX
3agaud

3aauu Ha Bce
apupMeTHIEeCKU
¢ JICUCTBUS

Jl:yMeHune £CHO, TOYHO,
rpaMOTHO U3JIaraTh CBOU
MBICIM B  YCTHOM H
MACbMEHHOU peuu,
MOHUMATH CMBICIT
MOCTaBJICHHOU 3aJ1a4u,
BBICTpanBaTh
apryMeHTaIluIo,
MPUBOJIUTL TPUMEPHI |
KOHTPIIPUMEPHI;

P:ymenue pabortats ¢
MaTeMaTHYeCKUM TEKCTOM
(CTpyKTYypHpOBaHHE,
U3BJIEYEHNE HEOOXOAUMOMI
nH(popMaIun), TOUHO U
rPaMOTHO BBIpaXaTh CBOU
MBICIIA B YCTHOU U
MUCbMEHHOM peuHu,
MPUMEHSIS
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIb30BaTh
pa3INYHbIC SI3BIKU
MaTeMaTHKH (CJIOBECHBIH,
CHUMBOJIMYECKHUH,
rpadudecKuii),
000CHOBBIBATH CYXICHUS,
MPOBOJUTD
KJ1accuuKaIuto,
JOKa3bIBaTh
MaTeMaTHYeCKHe
YTBEPKICHHUS

2,8

Hroro

102

8 kiace

Pasznen

K-Bo
4acoB

TeMmbl

K-Bo
4acoB

OcHOBHBIE BU/IBI
AeATEeJbHOCTH
o0yvarommxcs (Ha
YPOBHe
YHHMBEPCAJbHBIX

OcHOBHBIE
HanpaBJeHUs
BOCIIUTATEJbH
oM
nesaTeJIbHOCTH




Y4eOHBIX 1eHCTBH)

Toxkaect
BeHHbIE

npeoodpa
30BaHUS

47

JpoOHo-
pamroHaIbHbIE
BBIPKEHUS

30

11:Pacnoznasamy 1ieible
paloHaIbHbIE
BBIPA)KCHUS, IPOOHBIE
paluoOHAaJIbHBIE
BBIPA)KCHUSI, TPHUBOUTH
PUMEPHI TAKUX
BBIPAKCHUM.
Dopmyauposams.
onpeoeneHus:
PaLMOHATILHOTO
BBIPAYKEHUS, TOTTYCTUMBIX
3HAYCHUI IEPEMEHHOM,
TOKJIECTBEHHO PaBHBIX
BBIPA)KCHUI, TOXKIECTBA,
PaBHOCHJIBHBIX
YpaBHEHUH,
paloHaIbHOTO
YpaBHEHUS, CTETIEHH C
HYJIEBBIM MOKa3aTeleM,
CTETEeHHU C LEIbIM
OTPULIATEIbHBIM
HoKa3aTeseM,
CTaHJAPTHOTO BUJA YKCIIA,
oOpatHOH
IPONOPLHOHATIBHOCTH;
c60ticmea: OCHOBHOE
CBOICTBO palMoOHaIbHOU
IpoOu, CBOMCTBA CTENEHU
C LIEJIBIM TOKa3aTelleM,
ypaBHEHUH

npasuna. CIoXeHus,
BBIUUTAHUS, YMHOKEHHUS,
JIETICHUS IpOOeiH,
BO3BE/ICHUS ApoOH B
CTEIICHb;

ycnosue paBeHCTBa JIpoou
HYJIO.

Jloka3vieams CBOMCTBA
CTETIEHH C LIeJIbIM
IIOKAa3aTEJEM.
Onucvieams rpaduyeckuit
METOJI PELIECHUS
YpaBHEHUH C OJTHOU
[IEPEMEHHOM.
Ilpumensamsb OCHOBHOE
CBOWCTBO PalMOHAIILHON
JpoOu A7l COKpAICHHS
U peoOpazoBaHUs
npob6eii. [IpuBoauTh
Ipodu K HOBOMY
(oOmeMy) 3HaAMEHATENIO.
Haxomuts cymmy,
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pa3HOCTb, IPOU3BEACHUE U
gacTHOE ApoOeit.
BeinosHsaTh
TOXJIECTBEHHBIE
npeoOpazoBaHUs
palroHaIbHBIX
BBIPAKCHUM.

Pewams ypaBHeHUA

C NIEPEMEHHOM B
3HaAMEHaTese APooH.
Ilpumensams cBOMCTBA
CTEMEHH C LEIbIM
MoKazaresaeM JUIs
npeoOpazoBaHUs
BBIPAKEHUM.

3anucwvleams uncna

B CTaHJIAPTHOM BH/JIC.
Jl:yMeHune sCHO, TOYHO,
rPaMOTHO U3JIaratb CBOU
MBICIM B  YCTHOM H

MICbMEHHOU peuu,
MMOHUMATh CMBICIT
IIOCTaBJIECHHON 3aJ1a4u,
BBICTPAUBATh
apryMeHTallHUIo,
MPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI;

P:ymenue paborath ¢
MaTeMAaTHYECKUM TEKCTOM
(cTpyKTypHpOBaHHE,

U3BJICUCHUE HEOOXOIUMOM
uH(popMaluu), TOYHO H
I'PaMOTHO BBIpaXaTh CBOH
MBICIH B  YCTHOH W

MHCbMEHHOM peun,
MIPUMEHSIA
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO u
CHUMBOJIMKY, HUCIIOJb30BATh
pa3JIMvHbIC SI3BIKU
MaTeMaTHKH (CIIOBECHBIH,
CHUMBOJIMYECKHU,
rpagudeckuit),

000CHOBBIBATh CYXJEHUS,
POBOJIUTH
KJIaccupUKaIHIo,
JIOKa3bIBaTh
MaTeMaTH4ecKue
YTBEP)KICHHUS.

KBagpatHbie 17
KOPHH
Yuciaa WppannonaneH | 2

I1:Onucvleams. TIOHATHE
MHOJKECTBA, DJIEMEHTA
MHOKECTBA, CIIOCOOBI
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BbIC UHCJIa

3a/1aHHsI MHOKECTB;
MHOECTBO HaTYypaJIbHBIX
YHCEeJ, MHOXKECTBO IEJIBIX
YHCEJ, MHOXKECTBO
paloOHATBHBIX YHCEIL,
MHOECTBO
JIEHCTBUTEILHBIX YUCET U
CBSI3U M@Ky STUMU
YUCIOBBIMHU
MHOECTBAMU; CBSI3b
MEXy OECKOHEUHBIMU
JECATUYHBIMU APOOSIMU U
paluoHaIbHBIMH,
UPpALMOHATIEHBIMU
YUCJIaMHU.

Pacnosnasamo
panmoHaIbHBIC U
HppAIMOHATILHBIE YHCIIA.
[IpuBOUTHE IPUMEPHI
parMOHAIBHBIX YHCEI U
HUPPALMOHATIEHBIX YUCET.
3anucvlieams ¢ TOMOIIbIO
dbopmyn cBoiicTBa
NIEUCTBHUI C
NEUCTBUTEIbHBIMU
YHUCJIaMU.
Dopmynuposams.
onpeoeneHus:
KBaJIPaTHOTO KOPHSI U3
yuclna, apupMeTuyecKkoro
KBaJIPaTHOTO KOPHSI U3
YHCla, PABHBIX MHOYKECTB,
MO/IMHOXKECTBA,
nepeceyeHus MHOXKECTB,
00BbeIMHEHNSI MHOYKECTB;
ceoticmea: GYHKIUU y =
x°, apu(pMeTHIECcKOro
KBaJIPaTHOTO KOPHS,

bynxmmu ¥ T \/;
Jloka3bIBaTh CBOMCTBA
apu(MeTHIECKOTOo
KBaJJpaTHOTO KOPHSI.
Cmpoums Tpapuku

dynxmmii y = x’ub T Vx )
Ilpumensamo OHATHE
apu(MeTHIECKOTO
KBaJIpaTHOT'O KOPHS ISt
BBIYHCIICHUS 3HAUEHUN
BBIPaKCHUM.

Ynpowams  BeIpaxkeHus,
coJiepKalue
apudMeTHIECKHIe




KBaApaTHBIC KOpHHU.

Pewars YpaBHEHHS.
CpaBHUBATH 3HAYEHUS
BBIP@KCHUI. BBINOIHATH
npeoOpazoBaHue

BBIPAKCHUMN c

IMPUMCHCHUCM BbIHCCCHUA
MHOXKHUTCIIA HM3-110J 3HaKa

KOPHS, BHECCHUS
MHOXKHTEIS  TOJ  3HaK
KOPHSA. BoinosHATh
0CBOOOXKIEHIE oT
UPPAIMOHATEHOCTH B
3HaMeHarese npobu,
aHAIN3 COOTHOILLICHUH
MEXTY YUCIIOBEIMHU

MHOECTBAMH u X
3JIEMEHTaM.

Jl:ymMeHune sCHO, TOYHO,
rPpaMOTHO M3JIaraTb CBOU
MBICIM B  YCTHOM H

MACbMEHHOU peuu,
MMOHUMATh CMBICTT
IIOCTaBJIECHHON 3aJ1a4u,
BBICTPAUBATh
apryMeHTallHUIo,
MPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI;

P:ymenue paboratb ¢
MaTEeMaTHYeCKUM TEKCTOM
(cTpyKTypHpOBaHueE,
U3BJIEYCHHE HEOOXO0IUMOM
uH(popMaluu), TOYHO H
rPaMOTHO BBIPa)KaTh CBOU
MBICIK B  YCTHOH W
MUCHbMEHHOM peun,
MPUMEHSIS
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO u
CUMBOJIMKY, UCIOJIb30BaTh
pa3nyuHbIe SA3BIKH
MaTeMaTHKU (CJIOBECHBIH,
CHUMBOJIMYECKHU,
rpaguyeckuit),
000CHOBBIBATh CYKJICHUS,
MIPOBOJNTH
KJIaccu(pUKaIuio,
JOKa3bIBaTh
MaTeMaTHYeCKUe
YTBEP)KICHHUS.

YpaBHe
HUS U

41

KBanparnoe
YpaBHEHUE U

11

11:Pacnosnasamv n
MPUBOJIUTH TPUMEPHI
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HepaBeHC
TBa

€ro KOpHH

JpoOHo-
pamroHaIbHbIE
ypaBHCHUS

10

KBaJPaTHBIX YPaBHEHUU
pa3IMyYHbIX BUJOB
(IIOIHBIX, HEMOJIHBIX,
MPUBEIEHHBIX),
KBaJpaTHBIX TPEXUICHOB.
Onucvieams B 00111EM
BU/JIE PELIEHHE HEMOJIHBIX
KBaJPaTHBIX YPaBHECHUM.
Dopmyauposams.
onpeoenienus; ypaBHCHUS
MEpPBOM CTENEHHU,
KBaJIpaTHOTO ypaBHEHUS;
KBaJpaTHOI'O TPEXWICHA,
JUCKPUMHUHAHTA
KBaJIpaTHOTO ypaBHEHUS U
KBaJpaTHOI'O TPEXWICHA,
KOPHSI KBaJpaTHOTO
TPEXUIICHA;
OMKBaJPaTHOTO
YpaBHEHUS;

€6801icmea KBAJPaTHOTIO
TPEXUIICHA;

meopemy Buera n
00paTHylo el Teopemy.
3anucvigamo u
JIOKa3bIBaTh (OPMYITY
KOpPHEH KBaJpaTHOTO
ypaBHeHus. MccnenoBath
KOJIMYECTBO KOPHEU
KBaJJPaTHOI'O YPAaBHEHUS B
3aBUCHUMOCTH OT 3HaKa €ro
JUCKPUMUHAHTA.
/loxazvieams meopembi:
Buera (npsimyto u
00paTHYI0), O Pa3I0KEHUH
KBaJJpaTHOTO TpEXUJIeHa
Ha MHOXXUTEJIH, O
CBOMWCTBE KBaJIpaTHOTO
TpE€XUJIeHa

C OTPULIATEIIbHBIM
JUCKPUMHHAHTOM.
Onucvieams Ha IpUMEPaAX
METOJ1 3aMEHBI
NIEPEMEHHON ISl PELICHUS
YpaBHEHUM.

Haxooums xopHu
KBaJPAaTHBIX YpaBHEHUN
pa3IMYHBIX BUJOB.
IIpuMeHATH TEOpEMY
Buera u oOparnyto eit
TeopeMy. BeINoaHATh
pa30XKeHUE KBAaJPaTHOTO
TpEXUICHA HA MHOKUTEIIH.




Haxonuts xopHH
YpaBHEHUH, KOTOPBIE
CBOJAITCA K KBAaJPATHBIM.
CocraBiiaTh KBaJpaTHbIE
YpaBHEHUS U ypaBHEHUS,
CBOJSILIMECS K
KBaJIpaTHbIM,
ABJISIIOLUECS
MaTeMaTHYECKUMU
MOJEJISIMHU PEaJIbHBIX
CUTYalW.

Jl:yMeHHne $CHO, TOYHO,
rpaMOTHO M3JIaraTb CBOM
MBICIM B  YCTHOM H

MACbMEHHOU peuu,
MMOHUMATh CMBICIT
MOCTaBJICHHOU 3aJ1a4u,
BBICTPanBaTh
apryMeHTalluIo,
MPUBOJAUTE TIPUMEPHI |
KOHTPIIPUMEPHI,

P:ymenue pabortats ¢
MaTeMaTH4YeCKUM TEKCTOM
(CTpyKTYypHpOBaHHE,
U3BJIEYEHNE HEOOXOAUMOMI
nH(popMaIun), TOUHO U
rPaMOTHO BBIpaXaTh CBOU
MBICIIA B YCTHOU U
MUCbMEHHOM peuHu,
MPUMEHSIS
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIB30BaTh
pa3INYHbIC SI3BIKU
MaTeMaTHKH (CJIOBECHBIHN,
CHUMBOJIMYECKHUM,
rpaduveckuii),
000CHOBBIBATh CYXICHUS,
MPOBOJUTD
KJ1accu(UKaIUIO,
JOKa3bIBaTh
MaTeMaTHYeCKHe
YTBEPKICHHUSI.

HepaseHcTBa 14
Cucrembl 6
HEPaBEHCTB

II:Pacno3znasamo 1
MIPUBOJIUTH TPUMEPBI
YHUCJIOBBIX HEPABEHCTB,
HEPABEHCTB C
IIEPEMEHHBIMU, JTUHEUHBIX
HEPABEHCTB C OJIHOM
MEPEMEHHOM, IBOMHBIX
HEpPABEHCTB.
Dopmyauposams.
onpeoesieHus: CpaBHEHUS
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JIBYX YHCEJ, peLICHUS
HEPABEHCTBA C OJIHOU
IIEPEMEHHON,
PaBHOCUJIBHBIX
HEPaBEHCTB, PEIICHUS
CHUCTEMBI HEPABEHCTB C
OJHOU ITEPEMEHHOM,
obactu onpeneseHus
BBIPAKCHUS;

C801CMEa YUCIOBBIX
HEPaBEHCTB, CJIOKECHUS 1
YMHOEHUS YU CIIOBBIX
HEPaBEHCTB

Jloka3zvlieamsb. CBOMCTBA
YHUCJIOBBIX HEPABEHCTB,
TEOPEMBI O CJIIOKEHUU U
YMHOXEHUH YHCIIOBBIX
HEPaBEHCTB.

Pewamu nunelinbie
HEpaBEHCTBA.

3anuchIBaTh PEIICHUS
HEPaBEHCTB M X CUCTEM B
BU/JIE YHCIIOBBIX
IPOMEXYTKOB,
00BbeIMHEHMS,
NepeceyeH sl YNCIOBBIX
MPOMEXKYTKOB. Pemath
CUCTEMY HEpaBEHCTB C
OJTHOM TIEPEMEHHOM.
OueHuBaTh 3HaYCHHE
BbIpakeHus1. M300paxkath
Ha KOOPJIMHATHOW MpsIMOM
3aJJaHHbIe HEPABEHCTBAMHU
YHCIIOBBIE POMEKYTKHU.
Jl:ymeHue $5CHO, TOYHO,
rPaMOTHO U3JIarath CBOU
MBICIK B  YCTHOH W

NUCbMEHHOM peun,
HOHUMATh CMBICII
IOCTaBJIECHHOU 3aJaui,
BBICTPaUBaTh
apryMeHTaluIo,
OPUBOAUTH TPUMEPHl U
KOHTPIPUMEDHI;

P:ymenue pabotate ¢
MaTEMaTUYECKUM TEKCTOM
(cTpyKTypHpOBaHHE,
U3BJICUEHHE HEOOXO0IUMOMN
uHpOpMallMK), TOYHO U
IPaMOTHO BBIPAKaTb CBOU
MBICIM B  YCTHOH H
MCbMEHHOU peun,
IpUMEHSS




MaTeMaTHYECKYIO

TEPMHUHOJIOTHIO U
CHUMBOJIMKY, HCII0JIb30BaTh
pa3nuHbIe SI3BIKU
MaTEeMaTHKU (CJIOBECHBIH,
CHUMBOJIMYCCKHUM,
rpaguueckuit),

000CHOBBIBATh CYXKJIEHUS,
IPOBOJTUTH

KJ1accu(UKaIuio,

JIOKa3bIBaTh

MaTeMaTHIeCKHe

YTBEPKICHHUS.
CraTucTu CraTucTuka I1:1Ipusooums 4,8
Ka H npUMepbIPETIpe3eHTaTHBH
Teopust Ol U HepeTpe3eHTaTUBHON

BBIOOPKU. M3671€Kamb
Bep?ﬂTHO uHopmayuro U3 TabIHIY
CTeHu

4acTOT ¥ OPraHNU30BbIBATh
uH(pOpPMALIHIO B BUJIE
4acTOT, CTPOHTH
WHTEPBAIbHBIN PSJI
HUcnonp3oBatek HariasgHoe
MIPE/ICTaBJICHHE
CTAaTHUCTHYCCKOM
nH(popMaIuu B BUIE
CTOJIOYATBIX U KPYTrOBBIX
JUarpaMm, MOJUTOHOB,
TUCTOTPaMM.

Ilpo6ooums ONBITHI CO
CIIyJailHBIMHU UCXOJIaMHU.
Onucvléamu STk
CTaTUCTUYECKOTO
HCCIIEN0BaHUS.
Odopmiate uHbOpMaIUIO
B BUJIE TA0JIULl U
nuarpamm. M3Biekarsb
uHpopMaIuo u3 TabauI 1
JUarpaMm.

Jl:yMeHue $ICHO, TOYHO,
rPaMOTHO U3Narath CBOM
MBICIK B YCTHOH W

MCbMEHHOU peun,
OHUMATh CMBICT
MIOCTABJIEHHOU 3aJaui,
BBICTPaUBaTh
apryMeHTaluIo,
OPUBOAUTH TPUMEPHl U
KOHTPIPUMEDHI;

P:ymenue paborats ¢
MaTEMaTUYECKUM TEKCTOM

(CTpyKTYpHpOBaHHUE,




U3BJICUEHUE HEOOX0AUMOM
uH(pOpPMAIIUN), TOYHO U
IPaMOTHO BbIPaXaTh CBOU
MBICJIM B YCTHOM U
IIICBMEHHOW peyu,
IPUMEHSIS
MaTEeMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIb30BaTh
pa3IUYHbIE SI3bIKU
MaTeMaTHKH (CJIOBECHBIH,
CHUMBOJIMYCCKHUM,
rpaduueckuii),
000CHOBBIBATh CYXICHHUS,
IPOBOAUTD
KJaccudukauto,
JOKa3bIBaTh
MaTeMaTH4ecKue
YTBEPKACHUS

Pemenue
TeKCTOBBIX
3agayd

3amaun Ha
JBHOKEHHE,
paborty,
MOKYIIKH

Jl:yMeHune sCHO, TOYHO,
IPaMOTHO U3JIarath CBOU
MBICIM B  YCTHOM H
MUCbMEHHOMN peuwu,
MOHUMATh CMBICT
IIOCTaBJIECHHON 3aJ1a4,
BBICTpauBaTh
apryMeHTalulo,
OPUBOJUTL TPUMEPHI U
KOHTPIIPUMEDHI;

P:ymenue pabortats ¢
MaTeMaTH4YeCKUM TEKCTOM
(cTpyKTypHpOBaHue,
U3BJICYCHHE HEOOX0IMMOit
nH(popMaIun), TOYHO U
IPaMOTHO BBIpaXaTh CBOU
MBICIIA B YCTHOU U
MUCHbMEHHOM peun,
MPUMEHSIS
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIHKY, UCTIOJB30BATh
pa3INYHbIE SI3BIKU
MaTeMaTHKH (CJIOBECHBIHN,
CHUMBOJIMYECKHU,
rpaguyeckuit),
000CHOBBIBATH CYXICHUS,
MPOBOANTH
KJIaCCU(PHUKAIHUIO,
JOKa3bIBaTh
MaTeMaTHYeCKHe
YTBEPKACHUS

2,8
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9 kJiacce

Pa3nen K-Bo | Tembl K-Bo | OcHOBHBIE BHDBI OcHOBHBIE
4yacoB 4acoB | 1esiTeJILHOCTH HANpaBJICHUS

o0yuyarommxcs (Ha BOCIIUTATEJIbH
ypoOBHE ol
YHHBEPCAJIbHBIX nesiTeJIbHOCTH
Y4eOHBbIX 1elCTBH)

DOYyHKIUT 22 KBanparnunas |22 II:IIpusooums tipumepst | 5,7, 8

byHKIHS 3aBMCHMOCTEN MEXKIY

BeJIMYMHAMU. Pa3nudath
Cpeau 3aBUCHUMOCTEN
(GyHKIMOHAIbHBIE
3aBHCHMOCTH.

Onucvieams NOHAMUA:
3aBUCUMOU U
HE3aBUCUMOU
NEPEMEHHBIX, QYHKIINH,
aprymenTa QyHKIUY;
CII0COOBI 3a1aHus
GyHKITUN.
dopmyIupoBaTh
ompeneneHus: o0macTu
omnpeneneHus QyHKINH,
o0nacTu 3HaYEHU I
byHKIIUH, TpaduKa
GbyHKIMH, KBaAPATUIHON
GYHKITUN.

Buiyucnams 3HaueHnE
GbyHKIMH 110 33 JaHHOMY
3HAYEHUIO apTryMEeHTa.
CocTaBasaTh TaOIULIBI
3HaYeHUI PYHKLUU.
Crtpourts rpaduk
byHKIMH, 3a1aHHOI
tabnuyHo. [lo rpaduxy
byHKIMH, ABISIOMIEHCS
MOJIETIBIO PEATLHOTO
mporecca, OmpeensTh
XapaKTePUCTHKHU ITOTO
npouecca. CTpouTh
napaboiy. OnuckeIBaTh
cBoiicTBa (pyHKIMI Ha
OCHOBE UX rpaduueckoro
MPEJICTaBICHHUSI.

Jl:ymeHue $SICHO, TOYHO,
rPaMOTHO U3Narath CBOU
MBICIHK B  YCTHOH W
MUCHhMEHHOM peun,
MOHUMATH CMBICTT




IMOCTaBIICHHOM 3aJ1a4u,
BBICTpanuBaTh
apryMeHTaIlnIo,
NPUBOJUTL TPUMEPHI |
KOHTPIIPUMEDHI;
P:ymenne paborate cC
MaTEMaTHYEeCKUM TEKCTOM
(cTpyKTypHpOBaHue,
U3BJICYCHHUE HEOOXO MO
uH(pOpMAIlMK), TOYHO H

rPaMOTHO BbIpaXkaTb CBOU

MBICIM B  YCTHOM H
MACbMEHHOU peuu,
PUMEHSIS
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U
CHUMBOJIMKY, HCIOJIb30BaTh
pa3nyHbIe A3BIKH
MaTeMaTHKU (CJIOBECHBIH,
CHUMBOJIMYECKHUH,
rpaduueckuit),

000CHOBBIBATh CYXJICHHUS,
POBOANTH
KJ1acCU(UKAITHIO,
JIOKa3bIBATh
MaTeMaTH4ecKue
YTBEPKICHHSL.

YpaBHeHus U
HepaBeHCTBA

34 Hpob6Ho- 11
paruoHalIbHbIE
ypaBHEHUS
HepasenctBa |5
Cucrembl 11
YpaBHEHUN
Cucrembl 7
HEPaBEHCTB

11:Ilpusooumo npumepol:
YpaBHEHUS C ABYMS
MEePEMEHHBIMU;
KBaJIpaTHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU;
CUCTEMBI JBYX JIMHEHHBIX
yYpaBHEHUH C ABYMs
MEPEMEHHBIMH; PEaIbHBIX
MPOLIECCOB, ISl KOTOPBIX
ypaBHEHUE C IBYMS
MEPEMEHHBIMH WU
CUCTEeMa YpaBHEHHUI ¢
JIBYMsI IEPEMEHHBIMU
SABJISIFOTCS
MaTeMaTH4YEeCKUMU
MOJIEJISIMHU.

Onpenenars, sBASETCS JIU
rapa 4uces pelieHueM
JTAHHOTO YPaBHEHHUS C
JIBYMsI [I€PEMEHHBIMHU.
Dopmynuposamu:
onpeodeneHus. peleHus
YpaBHEHUS C ABYMsI
MEPEMEHHBIMU; YTO
3HAUYUT PEUINTh YPaBHEHUE

6,8




C IByMsl IEPEMEHHBIMU;
rpaduka ypaBHEHUS C
JBYMsI [IEPEMEHHBIMY;
KBaJIpaTHOTI'O ypaBHEHUS C
JBYMsI [IEpEMEHHBIMY;
pELIeHUs CUCTEMBI
YpPaBHEHUH C JBYMS
[IEPEMEHHbBIMU;

ceolicmea ypaBHEHUH C
JBYMsI [IEPEMEHHBIMU.
Onucvieamsb: CBONCTBA
rpaduka JTMHEHHOTO
YpaBHEHUS B 3aBUCUMOCTH
OT 3HAYECHUM

K03 (UIINEHTOB,
rpaduueckuii MeTos
pEeIIeHUs CUCTEMBI IBYX
YpaBHEHUH C IBYMS
NEePEMEHHBIMH, METO/]1
M0/ICTAHOBKU U METOJ
CJIOKEHHUSI 1711 peIICHUS
CHUCTEMBI JIByX YpPaBHEHMI
C ABYMS IEPEMEHHBIMM.
Cmpoumuw rpaduk
YPaBHEHUS C JBYMS
nepeMeHHbIMU. Perath
CHCTEMBI IByX YpaBHEHUH
C IBYMS IEPEMEHHBIMHU.
Pewamsb TexcToBbIe
3a/1a4i, B KOTOPBIX
cucTeMa IByX YpaBHEHUH
C ABYMs IEPEMEHHBIMU
ABJISIETCSI MATEMAaTUYECKON
MOJIEJIBIO PEAIBHOTO
npoiiecca, u
UHTEPIPETUPOBATH
pe3ynbTaT peleHus
CHUCTEMBI.

JI: ymeHue sICHO, TOYHO,
rpaMOTHO H3JIaraTb CBOU
MBICIM B  YCTHOH H

MCbMEHHOU peun,
OHUMATh CMBICT
MIOCTABJIEHHOU 3aJauu,
BBICTPaUBaTh
apryMeHTaluIo,
OPUBOAUTE TPUMEPHl U
KOHTPIPUMEDHI;

P: ymenue paborats ¢
MaTeMaTHYECKUM TEKCTOM
(cTpyKTypHpOBaHHE,
U3BJIeUeHNE HE0OX0AUMOM
uHpOpMaIIKN), TOYHO U




IPaMOTHO BbIPAXaTh CBOU
MBICJIM B YCTHOM U
IICBMEHHOW peuu,
IPUMEHSIS
MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIb30BaTh
pa3IUYHbIE SI3bIKU
MaTEMaTHKH (CJIOBECHBIH,
CHUMBOJIMYCCKHUM,
rpaduueckuii),
000CHOBBIBATh CYXIECHUS,
IIPOBOAUTD
KJ1accu(UKaIuio,
JIOKa3bIBaTh
MaTeMaTH4eCKHe
YTBEPKACHUS

ITocnenoBa
TeJIbHOCTH
"
NPOrpeccuu

15

Apudmernyec
Kast
Iporpeccus

I'eomerpuueck
ast Iporpeccust

11:Tlpusooums npumepwi:
IMOCJICTIOBATEILHOCTEI,
YUCIIOBBIX
IMOCJICTIOBATEILHOCTEH, B
YaCTHOCTH
apupMeTUUECKON U
reOMETPUYECKON
MPOTPECCUiL;
HCIIOJIb30BAHUS
IIOCJIEN0BATEILHOCTEN B
peanbHOM XKNU3HU; 33]1a4, B
KOTOPBIX
paccMaTpUBaIOTCSI CYMMBbI
¢ 6ECKOHEYHBIM YHCIIOM
claraeMblXx.

Onucwvigamy: IOHATUS
MOCJIEI0BATEIILHOCTH,
YJIeHA
MOCJIEI0BATENLHOCTH;
CrocoOblI 3aJaHus
MOCJIEI0BATEIbHOCTH.
Buviuucnsamo 4ieHsl
MOCJIE€I0BATEILHOCTH,
3aJaHHOH (POpMYJI0ii N-ro
YJIeHA WK PEKYPPEHTHO.
Dopmynruposams:
onpeoeneHus.
apudMeTHIecKoit
IIPOrpeccuy,
reOMETPUYECKOHN
IIPOrPECCUH;

C801CMEa YICHOB
reOMETPUYECKOHN U
apudMeTHIecKoit
IIPOrPECCUM.
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3aoasams
apuQMETHIECKYIO U
F€OMETPUYECKYIO
IIPOIPECCUU PEKYPPEHTHO.
3anucvlieamo u noscuamo
dbopmybl 00IIETO WieHa
apuMeTUIECKOn U
reOMETPUYECKON
IIPOTPECCUM.

3anucvieamo u
odokazvieams: POPMYIIBI
CYMMEI 71 TIEPBBIX YICHOB
apuMeTUIECKON U
reOMETPUYECKON
nporpeccuit; GopMyIbl,
BBIpa)Karol1e CBOMCTBA
YWIEHOB apu(PMeTUYECKOM
Y TEOMETPUYECKON
IIPOTpeECCUi.

Buiuuciams cymmy
OeCcKOHEYHOM
reOMETPUYECKON
MIPOTPECCUH, Y KOTOPOH | ¢
| < 1. IIpencraBasTh
OecKOHEeUYHbIE
MepUONYECKHE TpoOH B
BUJIE OOBIKHOBEHHBIX
IpoOer.

Jl:ymeHue $5ICHO, TOYHO,
rPaMOTHO U3JIaratb CBOU
MBICIK B  YCTHOH H

MUCbMEHHOM peuu,
MOHUMATh CMBICT
MOCTABJIEHHOM 3a/auu,
BBICTpauBaTh
apryMeHTaluIo,
OPUBOJUTL TPUMEPHI U
KOHTPIIPUMEDHI;

P:ymenue pabotats ¢
MaTeMaTHYECKUM TEKCTOM
(cTpyKTypHpOBaHHE,
U3BJIeUeHNE HEOOX0AUMOM
UH(pOpMaLIKN), TOYHO U
IPaMOTHO BBIPAXXaTh CBOU
MBICJIM B YCTHOU U
NUCbMEHHOM peun,
OpUMEHSS
MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U
CHUMBOJIMKY, MCII0JIb30BaTh
pas3JINYHbIC SI3BIKU
MaTeMaTHKH (CIOBECHBIH,
CHUMBOJIMYECKHUM,




rpaduveckuit),
000CHOBBIBATh CYXIEHUS,
IPOBOJIUTH

KJIaCCH(HUKAITHIO,
JOKA3bIBATh
MAaTEeMATHUYCCKUC
YTBep)KIleHI/I?I.

Cratucruka | 13 OIEeMEHTBI II:IIpusooums npumepoi: | 4,8

U TeOpUus KOMOMHATOPUK MOCIIEIOBATEIBHOCTEN;
YHUCJIOBBIX

BEPOATHOC u .

< = HoCIeA0BaTECILHOCTEN, B
TeH Ciyuaiinbie HACTHOCTI
CcOOBITHSA

apupMeTUIECKOn U
reOMETPUYECKON
IIPOTPECCU;
WCIIOJIH30BAHUS
IIOCJIEN0BATEILHOCTEN B
peanbHOM KU3HU; 3a]1a4, B
KOTOPBIX
paccMaTpUBAIOTCS] CYMMBI
¢ OECKOHEYHBIM YHCIIOM
CJIaraeMbIX.

Onucvieamy: TIOHITHS
MOCIIEZI0BATEIHHOCTH,
YJieHa
MOCIIEZIOBATEIbHOCTH;
CII0COOBI 3aJaHus
MOCJIEZIOBATEIHHOCTH.
Buviuucaamo dnensl
MOCJIEJIOBATEIbHOCTH,
3alaHHOU (hOPMYII0# N-TO
YJIeHa WIH PEKYPPEHTHO.
Dopmynuposams.
onpeoeneHus:
apupMeTHUIECKOU
MIPOrpeccum,
reOMETPUIECKON
MIPOTPECCUH;

CB801CMEa YICHOB
FEOMETPUYECKON U
apudMeTHIecKoit
IIPOTPECCUM.

3aoasamv
apu(MeTHUECKYI0 U
F€OMETPHUYECKYIO
MPOTPECCUU PEKYPPEHTHO.
3anucvieamo u nosAcHAMb
dbopMynbl 0011IETO YIIeHa
apuMeTHIecKon u
reOMETPUYECKOHN
IIPOTPECCUM.
3anucvieamo u
00Ka3b18amMsb. HOPMYIIBI




CYMMBI /1 TIEPBBIX YJICHOB
apuMeTHIeCKon u
reOMETPUYECKON
nporpeccuit; opmyIsl,
BBIpaKarol1e CBOMCTBA
YJICHOB apH(PMETHIECKOM
Y T€OMETPUYECKOMN
IIPOTPECCUM.

Buiuucniams cymmy
OecKOHEUHOU
reOMETPUYECKON
IIPOrPECCUH, y KOTOPOH | g
| < 1. IIpencraBnsrhb
OecKOHEUYHbIE
NepUoINYECKUe IpoOH B
BHE OOBIKHOBEHHBIX
TpoOei.

Jl:yMeHune sCHO, TOYHO,
FPaMOTHO U3JIaratb CBOU
MBICIM B  YCTHOM H

MACbMEHHOU peuu,
MMOHUMATh CMBICIT
IIOCTaBJIECHHON 3aJ1a4Hu,
BBICTPAaNBATh
apryMeHTallUIo,
MPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI;

P:ymenue pabortats ¢
MaTeMaTH4YeCKUM TEKCTOM
(cTpyKTypHpOBaHue,
U3BJIEYCHHE HEOOX0IMMOit
nH(popMaIun), TOYHO U
rPaMOTHO BBIpaXaTh CBOU
MBICIIU B YCTHOM U
MUCHbMEHHOM peun,
MPUMEHSIS
MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIMKY, UCTIOJIB30BaTh
pa3INYHbIC SI3BIKU
MaTeMaTHKH (CJIOBECHBIH,
CHUMBOJIMYECKHU,
rpagudeckuit),
000CHOBBIBATH CY)KJCHHUS,
POBOJIUTH
KJIaccu(UKaIuio,
JOKa3bIBaTh
MaTeMaTHYeCKUe
YTBEPKICHHUS.

Pemenue
TEKCTOBBIX
3aga4

17

3aaun Ha Bce
apupmMeTHIecK
e NEeUCTBUS

3aaun Ha

Jl:yMeHune sCHO, TOYHO,
rpaMOTHO H3JIaratb CBOU
MBICIK B  YCTHOM WM
MMACbMEHHOU peun,
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JIBUKEHHE, TIOHUMATh CMBICIT
paboty u IIOCTABJIEHHOM 33/1a4H,

HOKYITKH BBICTPAaNBaTh
apryMeHTaLHIO,
3ajauu Ha R [IPUBOJUTE IPHMEPBI H
4acTH, H0JIH, KOHTPITPHUMEPEL;
IIPOLIEHTHI P:ymenue padoraTs ¢
JlornueckKue 3 MaTeMaTHYECKUM TEKCTOM
(cTpyKTypHpPOBaHHE,
U3BlIeYeHHE HEOOXOIUMOH
uH(popMaIIMK), TOUHO U
rpamMOTHO BBIpa)KaThk CBOH
MBICJIH B YCTHOH H
MMCLMEHHON pevn,
[IpUMEHSAS
MaTeMaTHYECKYHO
TEPMUHOJIOTHIO H
CHMBOJIAKY, HCTIOTB30BATh
pa3UYHEBIE A3BIKH
MaTeMaTHKH (CIOBECHBIHA,
CHUMBOJIHYECKMH,
rpadudeckuit),
000CHOBBIBATE CYKICHUS,
OPOBOJUTH
KJIaccu(huKaIHIo,
J0OKa3bIBATb
MaTeMaTH4eCKHe
YTBEp)KICHHS

3alavdH
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