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Pabouas mporpamma paspaborana B cootBercTBUM c TpeboBanusimu OI'OC OOO (yrs.
npukazoM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897), mpuBeneHa B COOTBETCTBUE C
@OIT OO0 (mpuxaz Munnpocsemenust Poccun ot 18.05. 2023 r. Ne 370) u oGecneunBaer
JOCTHXKEHHUE IIaHUPYeMbIX pe3yiabTaToB ocBoeHus OOII OOO MBOVY COUI a. Mansiii
[Tonmom. Hacrosimas mporpamma pa3paboTaHa Ha OCHOBE TpPEOOBaHMN K pe3ylbTaTram
ocBoenust OOIT OOO ¢ yueTom nporpaMm, BKIIOYCHHBIX B €€ CTPYKTYPY.

PaGouast mporpamma coJIepKuUT:

1. [Imanupyemsble pe3yabTaThl OCBOCHUS YUEOHOTO MPEIMETa;

2. Copepxanue yueOHOTO TIPEIMETA;

3. TemaTHueckoe MIaHUPOBAHUE.

1. Tlnanupyemble pe3ybTaThbl OCBOEHHUSI Y4eOHOI0 NpeaMeTa

[Tporpamma obecrieunBaeT AOCTUKEHUE CIEAYIOIINX PE3yIbTaTOB OCBOCHUSI 00pa30BaTEeIbHON
MPOTrpaMMbI OCHOBHOTO 00IIIETO 00pa30BaHUS:

JIMYHOCTHBIE:

1) chopmMHpOBaHHOCTH OTBETCTBEHHOTO OTHOLIEHMS] K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTH
00yJaroIIMXCsl K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K OOYUEHUIO U T10-
3HAHMIO, BBIOOPY JanbHeWero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKM B MHpe Mpodeccuil u
poheCCHOHANBHBIX TMPEANOYTCHU, OCO3HAHHOMY TIOCTPOCHHIO WHAMBHUIYaIbHOW 00pa3o
BaTEIbHOU TPAEKTOPHH C YUYETOM YCTOMUYMBBIX MO3HABATEIbHBIX HHTEPECOB;

2) cpOopMHUPOBAHHOCTH LIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKY;

3) copmHupoBaHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU M COTPYAHUUYECTBE CO
CBEPCTHUKAMH, CTAPIIMMHU U MIIAAIIMMU, B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-HCCIIeI0BATENbCKOM, TBOPUECKOUN U APYTUX BUIAX JEATEIBHOCTH;

4) ymeHHue SICHO, TOYHO, I'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHON M NHCHbMEHHOW peuw,
MMOHUMATh CMBICII TIOCTABJICHHON 3aj]auu, BhICTpaUBaTh apryMEHTAIINIO, IPUBOAUTH TPUMEPHI U
KOHTPIPUMEPBHI;

5) mpencTaBieHHe O MAaTEMAaTUYECKOM HayKe Kak cdepe YeIOBEYECKOl e TenbHOCTH, 00 Tamax
e€ pa3BUTHSL, O €€ 3HAYUMOCTH IS Pa3BUTHS [IMBUIIN3ALINH;

6) KpUTUYHOCTH MBIILJICHHUS, YMEHUE PACIIO3HABATH JIOTMYECKU HEKOPPEKTHbIE BHICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (aKTa;

7) KpeaTMBHOCTb MBIIIJICHHS, WHUIUATUBA, HAXOIYMBOCTb, AKTUBHOCTh MPU pPELUICHUU
anredpanvecKux 3ajaay;

8) yMeHue KOHTPOJIUPOBATH MPOLIECC U Pe3yAbTaT y4eOHONH MaTeMaTUUECKOM e TeIbHOCTH;

9) crocoOHOCTh K SMOIMOHATBLHOMY BOCIPUATHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a/a4, PEelICHUM,
pacCyXIECHUM.

MeTanpeaMeTHbIe:

1) yMmeHHE CaMOCTOSITENPHO IUIAHUPOBATh AlbTEPHATHUBHBIC IYTH JOCTIKEHUS IENEeH,
OCO3HAHHO BBIOMpaTh Haubomee 3((HeKTUBHBIE CIOCOOBI PEelIeHUs] YIeOHBIX U TTO3HABATEIbHBIX
3a/ay;

2) yMeHHE OCYIIECTBISATh KOHTPOIb MO pe3yabTaTy U MO crHocoOy NeHCTBUS Ha ypOBHE
MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOX0IMMbIE KOPPEKTUBHI;

3) yMeHHMe aJeKBAaTHO OIIEHWUBATh MPABUILHOCTH WJIM OIIMOOYHOCTH BBIMIOJHEHHS Y4eOHOMU
3aaun, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHUS;

4) OCO3HAHHOE BIAJICHUE JIOTUYECKUMHU JIEHCTBUSMHU OMPEICICHUS TOHSTUN, 0000IIeHus,
YCTaHOBJICHHSI aHAJIOTUH, KJIacCU(UKAIIMKA Ha OCHOBE CAMOCTOSITENILHOTO BRIOOpPAa OCHOBAHHIA

U KPUTEPUEB, YCTAHOBJICHUS POJIO-BUIOBBIX CBSI3EH;



5) yMeHue ycTaHaBIMBATh IPUYMHHO-CJIEICTBEHHBIE CBS3H; CTPOUTH JIOIMYECKOE PACCYXKJIECHUE,
YMO3aK/IIo4YeHNe (MHAYKTUBHOE, TEAYKTUBHOE U 110 AaHAJIOTUHN) U BBIBOJIBI;

6) yMeHue co3JaBaTh, NPUMEHITb U IPEOOPA30BHIBATH 3HAKOBO-CHUMBOJIMYECKHE CPENCTBA,
MOJICJIM ¥ CXEMBI JIUIsl peIIeHHsI YUeOHBIX U MO3HABATEIbHBIX 337ay;

7) yMeHHE OpraHU30BbIBATh y4eOHOE COTPYJHHUUYECTBO U COBMECTHYIO JIEATEILHOCTD C YUUTENIEM
M CBEPCTHHKAMHU: OIpPENENsATh IENH, pacupeneieHne (GYHKIUH H poJeid y4acTHHKOB,
B3aUMOJICICTBUE M 00IMe crocoObl pabOThl; yMeHUE paboTaTh B TPYINIE: HAXOAUTH OOIIEe
pelieHre M paspeliarth KOH(IMKTHI Ha OCHOBE COIVIACOBAHMS IMO3MLMNA U y4yéTa HWHTEPECOB;
ciymarh naptaépa; GopMynupoBaTh, apryMeHTUPOBATh U OTCTAMBATh CBOE MHEHHE;

8) cdopMupoBaHHOCTh y4eOHOW U OOIIEMOJIB30BATEILCKONH KOMIIETGHTHOCTH B o0nacTu
KCIIOJIb30BaHUSI HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (MKT-koMneTreHTHOCTH).
9)nepBoHavaNbHBIC IPEICTABICHUS 00 UCSIX U O METOJIaX MAaTEMATUKH Kak 00 YHUBEpPCATHLHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS SIBJICHUN U IPOIIECCOB;

10) yMeHue BHUJETh MaTEMaTHMUYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHON CUTyallMd B JPYTUX
JTUCLMIUIMHAX, B OKPY)KAIOIIEeH XKU3HU;

11) ymeHue HaXoAUTh B Pa3IMYHBIX UICTOYHHKAX HHPOPMALIMIO, HEOOXOIUMYIO JJIst

Pemenuss marematmueckux mnpoOieM, W NPEACTaBiIATh €€ B MHOHATHON (opme; MpUHUMATH
pelieHue

B YCJIOBUSIX HEIMOJIHOM U N30BITOYHOMN, TOYHON U BEPOSITHOCTHON MH(OpMaLINK;

12) ymeHue moOHMMAaTh U HCIHOJB30BaTh MaTe€MaTHUECKHWE CPEJICTBA HAIJIITHOCTU (PUCYHKH,
YepTeXH, CXEeMbI U JIp.) Ui WUTFOCTPALIUH, HHTEPIIPETAllUH, apTyMEHTAIUH;

13) ymeHue BbIIBUTaTh TUIIOTE3BI IPU PEIICHNN YUEOHBIX 3aJ1a4 U TOHUMAaTh HEOOXOIMMOCTh UX
MIPOBEPKH;

14) ymeHHMe NpPUMEHATh HMHIYKTUBHBIE M JEIyKTHBHBIE CIOCOOBI pacCyXIE€HUM, BUICTbH
pa3IuyYHbIE CTpATETuu peLIeHUs 3a1a4;

15) moHMMaHHWE CYIIHOCTH aJTOPUTMUYECKHX TMPEANUCAHUA W yMEHHE JCHCTBOBAaTH B
COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM;

16) ymMeHHne caMOCTOSITENIbHO CTaBUTh LEJIM, BHIOMPATh U CO3/1aBaTh AJTOPUTMBI Ui PELICHUS
y4eOHBIX MAaTeMaTHYECKUX MPOOIIEeM;

17) ymeHue miaHupoBaTh M OCYIIECTBIATH JIEATEIBHOCTh, HAMPABICHHYIO Ha peIlIeHue 3ajad
HCCIIEIOBATENILCKOTO XapaKTepa.

IIpenmeTtHbIe:

7-9 knaccwt
(0711 UCRONB306AHUS 8 NOBCEOHEBHOU HCUHU U 0DeCnedeHUs 603MONCHOCIU
YCREwHo20 npoooIdHceHUs 00pPa306anUusA HaA ODA3060M YPo6He)

dnemenmul meopuu MHOMHCECE U MAMEMAMUYECKOU J102UKU

Buinycxkuux nayuumes:

- onepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSIMH: MHOKECTBO, JJIEMEHT MHOXKECTBA,
MMOJIMHOKECTBO, MPUHAIEKHOCTB;

- 3aJ1aBaTh MHOYKECTBA MEPEUYUCICHUEM HX DJIEMEHTOB;

- HAXOJIUTh TepeceveHne, 00beIMHEeHNE, MTOAMHOKECTBO B IPOCTEHININX CUTYALIUAX;

- omepupoBaTh Ha 0a30BOM YypOBHE TMOHATHUAMH: OTpEJENIeHHEe, aKCHOMa, TeopeMa,
JI0Ka3aTellbCTBO;

- IPUBOJIUTH IPUMEPBI U KOHTPIPUMEPSHI ISl MOATBEPKICHNS CBOUX BbICKa3bIBaHUI

B nosceonesnou sorcuznu u npu uzyuenuu Opyaux npeomemos:

- HCIIOJIb30BaTh Tpaduyeckoe MPEJICTaBICHHE MHOXKECTB JJs OIMUCAHHS PEeabHBIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 IPYTUX yU4eOHBIX MPEAMETOB.

Yucna

Buinycknux nayuumcs:



- onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMH: HATYpaJbHOE YHCIO, LEJI0E YHCIO,
OOBIKHOBEHHAst JIpo0b, JAecATHYHAs ApoOb, CMEUIaHHas JpoOb, PpAIMOHAIBHOE YHUCIIO,
apu(METHYECKUI KBaIpaTHBIA KOPEHb;

- UCII0JIB30BaTh CBOMCTBA YMCEJI U ITpaBUila ACUCTBUM IPH BBIIIOJIHEHUH BbIUYNCICHUN;

- UCTIOJBb30BATh MPU3HAKK JIETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBITIOJIHEHUH BHIYUCICHUN U
pelIeHUN HECIOKHBIX 3a/1a4;

- BBITIOJIHATH OKPYIJICHUE PAIIMOHAIIBHBIX YUCET B COOTBETCTBHUH C IMPABUIIAMU;

- OLIEHUBATh 3HAYEHHUE KBAIPATHOT'O KOPHSI U3 MOJIOKUTEIBHOIO 1IE€JI0r0 YUCIIa;

- pacro3HaBaTh PallMOHANIbHBIC U HPPAIMOHAIBHBIC YUCIIA;

- CpaBHUBATh YHUCIIA.

B nosceonesnoti soicuznu u npu uzyuenuu opyeux npeomemos:

- OLICHUBATh PE3YyJIbTAThl BEIYUCICHUN MTPU PEIICHUHN MTPAKTUUECKHUX 33]1a4;

- BBITIOJIHATH CPAaBHEHUE YHCEN B PEATTbHBIX CUTYAIUSX;

- COCTaBJIATh YHWCJIOBBIC BBIPAKCHMS MPU PEIICHUM TMPAKTUUECKUX 3a1ad W 3a7ad u3
IPYTUX Y4eOHBIX MPEIMETOB

Tostcoecmeennvle npeoodpazosanus

Buinycknux nayuumces:

- BBINIOJIHATh HECJIOKHBIE TMPeoOpa3oBaHUsl ISl BBIYHCICHUS 3HAYCHUH YHCIIOBBIX
BBIPQKEHUH, COJIEP)KAIUX CTENIEHH C HaATypalbHBIM TOKa3aTejleM, CTENeHH C IeJIBIM
OTpULATENIbHBIM MTOKa3aTelleM;

- BBITIOJIHATH HECJIOKHBIE MPEOOpa30BaHUs IEIBIX BBIPAKECHUIH: PacKphIBaTh CKOOKH,
MIPUBOUTH TI0JIOOHBIC CIaraeMbI¢;

- HWCIOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUsS (KBaJpaT CYMMBI, KBajpar
Pa3HOCTH, PA3HOCTH KBAIPATORB) JJIsl YIIPOIIICHUS BEIYMCICHUNM 3HAYCHUI BBIPAKCHUH;

- BBIMIOJIHAThH HECJIOKHBIE MPeoOpa3zoBaHusl APOOHO-TMHEHHBIX BHIPAKEHUH U BHIPAKEHUN
C KBa/IpaTHBIMU KOPHSIMU .

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

- IOHUMAaTh CMBICII 3aIIMUCH YUCJa B CTAHAAPTHOM BUJIE;

- OIepHupoBaTh Ha OA30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aMUCH YHCIAY.

Ypaeuenus u nepasencmea

Buinycknux nayuumes:

- onepupoBaTh Ha 0a30BOM YpPOBHE MOHITUSIMU: PABEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHHUs, PELICHUE YPABHEHUs, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HepaBeHCTBA;

- IPOBEPSATH CIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

- pelath JMHEHHbIE HEPABEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOASIIUECS K JIMHEHHBIM;

- pelaTh CUCTEMbI HECJIOKHBIX JTMHEHHBIX YPAaBHEHHI, HEPABEHCTB;

- IPOBEPATBH, ABISETCS JIU JAaHHOE YUCIIO PElICHHEM ypaBHEHUs (HEpaBEHCTBA);

- pemiath KBajipaTHbIE ypaBHEHH MO (GopMylie KOpHEW KBaJpaTHOTO ypaBHEHUS;

- n300pakaTh pelIeHUs] HEPAaBEHCTB U UX CUCTEM Ha YKCIOBON MPSIMOM.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

- COCTaBJATh U pelIaTh JIMHEHHbIE YpaBHEHMS IMPHU PEUICHUM 3a/lay, BO3HHMKAIOIIUX B
JIpYrux y4eOHbIX IpeaMeTax.

Dyukyuu

Buinycknux nayuumes:

- HAXOJIUTh 3HAaYeHHE (PYHKIMH 10 33JaHHOMY 3HAYEHHIO apTyMEHTa;

- HAXOJWTh 3HAUEHUE apryMeHTa MO 33JaHHOMY 3HAYEHUIO (YHKIUU B HECIOKHBIX
CUTYaLMSIX;

- ONpEeNeNsATh TNOJIO)KEHHE TOYKM MO0 €€ KOOpAWHATaM, KOOPAMHATBI TOYKH IO €€
MOJIOKEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;



- 10 TpaduKy HAXOAUTH 00JACTh ONpENEeNIeHUsl, MHOXKECTBO 3HAYCHUH, HYIH (YHKIUH,
MPOMEKYTKA 3HAKOTIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHMs W YObIBaHUWs, HauOoJbpliee H
HaMMEHbIIIee 3HaYCHUS (PYHKIUH;

- CTPOUTH rpaduK IMHEHHON QYHKINH,

- MIPOBEPATH, ABISETCS JIM JAHHBIM Tpaduk rpadukoM 3aJaHHON (QYHKIUU (JTMHEHHOMH,
KBaJ[paTUIHO, 00paTHOW MPOTIOPIUOHATHHOCTH);

- omnpeaensTh NpUONMKEHHBIE 3HAUEHUS KOOPAMHAT TOYKH IIEpecedyeHus rpauKoB
(b yHKIIHIHA;

- onepupoBaTh Ha 0a30BOM YpPOBHE MOHSITHSIMMU: IIOCIIEOBATEIbHOCTD, apupMeTnyecKas
Iporpeccusi, reoMeTpuyecKas Iporpeccus;

- pewlaTh 3aJaud Ha TMPOrPECCUU, B KOTOPHIX OTBET MOXET OBbITh MOJy4YeH
HETIOCPEACTBEHHBIM MOJICYETOM 0€3 MPUMEHEHUS (POPMYIL.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

- HCTI0JIb30BaTh IpaUKH peaJbHBIX MPOIIECCOB M 3aBUCUMOCTEH ISl OMpeneneHus] UxX
CBOMCTB (HamOoJbllIMe ¥ HAUMEHbIIUE 3HAYEHUS, NMPOMEKYTKH BO3pacTaHus U yObIBaHUS,
00J1aCTH MOJIO)KUTETBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

- WCTOJb30BaTh CBOWCTBA JMHEHHOW (DyHKIMHM W ee Tpaduk MpH pEHIeHUH 3a7ad U3
JIPYTrUx y4eOHBIX IPEIMETOB.

Texcmoegvie 3a0auu

Buvinyckuuk nayuumes:

- pemiaTh HECJOXHbIE CIOKETHBIE 3a/laud pa3HbIX TUIIOB Ha Bce apudmMernyeckue
JICHCTBHS,

- CTPOUTDH MOJIETh YCIIOBHUS 3a/1a4M (B BUJIE TaOIHIIbI, CXEMBI, PUCYHKA WJIM YPAaBHEHUS), B
KOTOpOil J1aHbl 3HAYEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYHMH, C LENbIO MONUCKA PELIeHUs
3a/1auu;

- OCYILIECTBIIATH CIIOCOO MOMCKA PEIlIeHUs 3a7a4d, B KOTOPOM PacCyXJI€HUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO UJIH OT TPEOOBAHMS K YCIOBHUIO;

- COCTaBJIATH IJIaH pElICHUs 3a/1a4H;

- BBIICJIATD JTAlbl PeICHUS 3a1a4H;

- UHTEPIPETUPOBATH BBHIYUCIUTENbHBIE PE3YIbTAThl B 3a/1a4e, UCCIIEI0BaTh MOJTYYEHHOE
pelIeHre 3a/1auu;

- 3HaTh pa3jMyue CKOPOCTel 00beKTa B CTOsiYEd BOJE, MPOTUB TEUCHHS U MO TEUCHHIO
peKu;

- pemiarthb 3a/1a4y Ha HAX0X/ICHHE YaCcTH YKCiIa U YUCIIa M0 €ro YacTH;

- pelath 33Ja4d pa3HbIX TUIIOB (Ha pabOTy, HA MOKYIKU, HAa JBUKEHUE), CBSI3bIBAIOIINX
TPH BEJIMYUHBI, BBIICISTH 3T BEIMUYMHBI U OTHOIIICHUS MEXKIYy HUMU;

- HaXOJWTh MPOIEHT OT YHUCJA, YUCJIO MO MPOLEHTY OT HEro, HaXOAWThb MPOIEHTHOE
CHIDKEHHE WJIH MTPOLIEHTHOE MOBBILICHUE BEINYNHBI;

- peuiaTh HeCI0XKHbIE JJOTHUECKUE 3aJa4d METOJIOM PACCYyXIACHUM.

B noeceonesnotl sxcuznu u npu uzyuenuu opy2ux npeomemos:

- BBIIBUTATh THUMOTE3bl O BO3MOXKHBIX IMpEIEIbHBIX 3HAUYCHUAX HMCKOMBIX B 3a/aye
BETTUYMH (JIeTIaTh MPUKUJIKY).

Cmamucmuka u meopus 6epoasmmnocmeii

Buinycxkuux nayuumes:

- UMETb NPEJCTABICHNE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIIy4alHOTO
COOBITHUS, KOMOMHATOPHBIX 33/a4ax;

- pemate mpocTelire KOMOMHATOPHBIE 33/1a4d METOJIOM INPSIMOTO U OPraHW30BaHHOTO
nepedopa;

- IPEJICTABIIATH JTaHHBIE B BUJIE TAOIUL], TMarpaMM, rpadukoB;

- YUTaTh UHPOPMALIIIO, IPEICTABICHHYIO B BUJIE TaOJIUIIbI, AUArpaMMBbl, rpaduka;

- ONPEAETATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

- OLICHMBATh BEPOSITHOCTb COOBITHS B IPOCTEUIINX CITydasiX;



- UMETh MPEJICTABIICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noeceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:

- OIICHMBATh KOJMYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM Irepedopa;

- UIMETb MIPEICTABICHHUE O POJIM IPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUM;

- CpaBHMBAaTb OCHOBHbBIE CTaTHCTUYECKUE XapPaKTEPUCTUKH, IMOIYYEHHBIE B IPOLIECCE
pelIeHUs IPUKIAIHOM 3a/1a4M, U3Y4YEHUs PEAJIbHOTO SIBJICHUS;

- OLIEHUBATh BEPOSATHOCTb PEAJIbHBIX COOBITUI U SIBIEHUN B HECIIOKHBIX CUTYyaLlUsX.

7-9 knaccol
(0121 00ecneyenus 603MONCHOCIU YCREUWIHO20 NPOOOINHCEHUA 00PA306AHUS
Ha 06a3060Mm u yeny0O1EHHOM YPOBGHAX)

dnemenmol meopuu MHOMHCECE U MAMEMAMUYECKOU 1O2UKU

Buinycknux nonyuum 803mM0HCHOCMb HAYUUMBCA

- OTIEpUpOBaTh  TMOHATHUSAMH:  ONpEJAeNieHHne, TeopeMa, aKCHOMa, MHOXECTBO,
XapaKTEPUCTHUKA MHOXECTBA, JJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE M OECKOHEYHOE
MHOECTBO, TIOJIMHOKECTBO, MPUHAJICKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;

- 1300pakaTh MHOKECTBA U OTHOIIIEHNE MHOXKECTB C IIOMOIIIBIO KPYroB Dilepa;

- OTpeNeNsaTh MPUHAIICKHOCTh IEMEHTa MHOXKECTBY, OOBCIMHEHHUIO U TEPECECUYCHUIO
MHOECTB;

- 3aJ1JaBaTh MHOKECTBO C TIOMOIIIBIO MIEPEUUCIICHHS JIEMEHTOB, CJIOBECHOTO OMMCAHMUS;

OTIEPUPOBATh TOHATHUSIMH: BBICKa3bIBAHWE, WCTUHHOCTh W JIOKHOCTHh BBICKa3bIBaHMUS,
OTPHIIAHWE BBICKA3bIBAaHWM, OMEpallMi HaJ BbICKa3bIBAaHUSMU: U, WIH, HE, YCIOBHBIE
BBICKA3bIBaHUS (MMILTUKALINH ),

- CTPOUTH BBICKA3bIBaHUS, OTPULIAHNS BBICKA3bIBAHU.

B nosceonesnoul scusnu u npu uzyyeHuu opyeux npeomemos:

- CTPOUTH LEMOYKH YMO3AKIOYEHUH Ha OCHOBE MCIIOJIb30BAHUS IIPABUII JIOTUKH;

- HCTI0JIb30BaTh MHOXKECTBA, OTIEPallii C MHOKECTBAMH, UX Ipaduueckoe npeacTaBieHue
JUISl OTIMCAHMS PEATIBHBIX MTPOLIECCOB U SIBJICHUM.

Yucna

Buinycknux nomyuum 803modicHOCmb HAYUUMBCA

- OIIEpUPOBaTh MOHATHSIMU: MHOKECTBO HATYPAJIBHBIX YHCEJI, MHOXKECTBO LIEJIBIX YUCEI,
MHOECTBO PALMOHAJIBHBIX YHCEJ, UPPALMOHAIBHOE YUCIIO, KBAJAPAaTHBIA KOPEHb, MHOXECTBO
NEHUCTBUTENBHBIX  YMCIIO, TE€OMETpUYECKas  HUHTEPHpETalys  HaTypalbHbIX,  LEJbIX,
palMOHANbHBIX, ACHCTBUTEIBHBIX YUCEIL,

- IOHUMATh U OOBACHATH CMBICI MO3UIIMOHHOM 3aMUCH HATYPATBLHOTO YHCTIA;

- BBIIIOJIHATH BBIYMCIICEHUS, B TOM YHUCJE C HCIOJIb30BAHUEM MPUEMOB PALMOHAIBHBIX
BBIUMCIICHUH;

- BBIIOJIHATH OKPYIJIEHUE PALIMOHAIIBHBIX YMCEN C 33JAHHON TOYHOCTHIO;

- CpaBHUBATh PallMOHAJIbHBIEC U UPPALUOHATIbHBIE YUCIIA;

- IPECTaBIATh PALIMOHAIBHOE YKCIIO B BUJE ECATUYHOM ApoOU

- YIOPSAI0YMBATh YHCIIa, 3aMCAHHbIE B BHJIe OOBIKHOBEHHON U IECATUYHON ApOOU;

- HaxoauTh HOJI 1 HOK uucen u ucnonp30BaTh UX MpU PELICHUU 3a/1a4.

B noeceonesnoti sxcuznu u npu usyuenuu opyux npeomemos:

- MPUMEHSTH MpaBUiia NPUOTUKEHHBIX BBIYUCICHUI MPU PEIICHUH MPAKTHYECKUX 33734
U pelleHuN 3a7a4 APYruX yueOHBIX MPEAMETOB;

- BBINOJIHATH CPAaBHEHHE PE3Yy/IbTAaTOB BHIYMCICHUN MPU PEIIEHUH MPAKTUYECKUX 3a/]a4, B
TOM YHUCIIe TPUOIMKEHHBIX BEIYUCIICHUIA;

- COCTaBJIATh U OLIEHUBATh YMCJIOBBIE BHIPAXKEHUS MPU PEIICHUH MPAKTUYECKUX 3a]ad U
3a/1a4 U3 APYrux yu4eOHBIX MIPEIMETOB;

- 3aMKUCBIBATh M OKPYIJIATH YHUCIOBbIE 3HAYEHUS] PEATbHBIX BEITUYUH C UCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.



Tostcoecmeennvle npeodpazosanus

Buinycknux nonyuum 603mMoHCHOCMb HAYYUMbCAL:

- OIICPUPOBATH MOHATHUAMU: CTCIICHL C HATYPAJbHBIM IIOKa3aTcCJICM, CTCIICHb C ILCJIbIM
OTPULATCIIBHBIM ITOKA3aTCJICM,

- BBINIOJIHATH IPe0Opa30BaHus LEIbIX BEIPAKEHUI: TEMCTBUS C OTHOUIICHAMH (CI0KEHUE,
BBIYUTAHUE, YMHOXKEHHUE), IEUCTBUSI C MHOTOWICHAMU (CJI0KEHUE, BEBIYUTAHUE, YMHOKCHUE);

- BBIIIOJIHATH PAa3JIOKCHUE MHOIOYJICHOB HaA MHOXHWUTCIIUM OJJHHUM U3 CI0CcO00B: BEIHECEHHUE
3a CKOOKY, TpyNITMPOBKA, UCIIOJIb30BaHNE (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS;

- BBLACJIATH KBaJApaT CYMMBI U pa3HOCTH OJHOYJICHOB;

- pacKiiaAblBaTb Ha MHOKHUTCIINU KBaIIpaTHI:IfI TpéXLIJIeH;

BBIIIOJIHATH HpeO6p8,30BaHI/I$I BI)Ipa)KeHI/If/'I, CoACpKalMX CTCIICHU C LCJIbIMHU OTPULATCIIbHBIMU
ImoKa3arCIAMU, NCPEXOUTH OT 3allMCH B BUAC CTCIICHU C LCJIbIM OTPULATCIIBHBIM IMOKA3aTCJIEM K
3amnMcy B BUJE 1po0u;

- BBIIOJHATH NpeoOpazoBaHus JIPOOHO-pAllMOHAJIBHBIX BBIPAKEHUN: COKpallleHHe
npoOel, mpuBeAeHNE aredpandeckux apodei K o0IemMy 3HaMeHaTeN0, CII0KEHUE, YMHOKEHHE,
JIEJICHHE alireOpanyeckux apo0ei, BO3BEACHHE allreOpandeckoi JpoOu B HATypaIbHYIO U LETYI0
OTPHUIATEIIEHYIO CTEIICHb;

- BBIMIOJIHATH MTPE0Opa30BaHus BRIPAXKEHHM, COIepKaINX KBaIpaTHbIE KOPHU;

- BBIACIIATH KBaApaT CYMMBI HJIM PA3HOCTH [ABYWICHA B BBIPAXKCHHUAX, COACpPKAIMIUX
KBaJIpaTHbIC KOPHH;

- BBITIOJTHATH TTPEOOPa30BaAHUS BBIPAKCHHM, COICPIKAITUX MOIYIIb.

B nogceonesHoll dHcu3HU U NPU U3YUEHUU OPY2UX NPEOMEMO8.

- BBIIIOJIHATH HpeO6p330BaHI/I$I n }IeﬁCTBHﬂ C 4JucCjiaMHu, 3allMCaHHbIMU B CTAHAAPTHOM
BHUJIC;

- BBITIOJTHATH MPEOOpa30BaHMs aNreOpandecKiX BBIPAKCHUN MTPU PEIICHUN 331249 IPYTUX
Y4E€OHBIX MPEIMETOB.

Ypasuenun u nepasencmea

BoinycKHUK noayuum 603MONCHOCHb HAYUUMbCA:

- OIIEpUpPOBATh IOHATUSMH: YpaBHEHHE, HEPaBEHCTBO, KOPEHb YpaBHEHHS, pEIICHUE
HEPaBEHCTBA, PABHOCWUJIBHBIC YpaBHEHUS, OOJACTh OIpENeNICHUs ypaBHEHUs (HEPaBEHCTBA,
CHCTEMBI YPABHCHUH WJIN HEPABCHCTB);

-peuiath JMHEWHBIC YPaBHEHUS M YPaBHEHHS, CBOJMMBIC K JIMHEHHBIM C IOMOIIBIO
TOKJICCTBEHHBIX ITPEOOPa30BAHUN;

- pemiath KBaJpaTHbIC YPaBHEHUS W YPaBHEHUS, CBOJAMMBIC K KBAJPATHBIM C TIOMOIIBIO
TOKJICCTBEHHBIX ITPEOOPa30BAHUM;

- pemaTh IpoOHO-TMHEHWHBIC YPaBHEHUS;

- p€uiaThb HpOCTGfII.HPIC HppaluOHAJIbHBIC YPABHCHUA BU/IA V f (X - a, v f (X) N g (X) ;

x"=a.

- p€uiaThb ypaBHeHI/I}I BUaa y

- p€uiaThb ypaBHeHI/I}I CHOCO6OM Pa3JI0KCHUA HAa MHOXKHUTCIIN U 3aMCHBI HepeMeHHOP'I;

- HCIIOJIB30BaTb MCTOA HHTCPBAJIOB I PCHICHHA LCIIbIX H L[p06H0-pauI/IOHaJILHLIX
HepaBeHCTB;

- pemaTL HHHeﬁHBIe ypaBHeHI/I;I )58 HepaBeHCTBa C HapaMeTpaMI/I;

- pemaTL HCCIIOXKHBIC KBaI[paTHBIe ypaBHeHI/ISI C HapaMeTpOM;

- pemaTL HCECJIIOXKHBIC CUCTCMBI J'II/IHCI\/’IHBIX ypaBHeHI/Iﬁ C r[apaMeTpaMI/I;

- pemaTL HCCIIOXKHBIC ypaBHeHI/I;I B [CJIBIX YHCJIaX.

B nosceonesnoil scuznu u npu uzyuenuu Opyux npeomemos:

- COCTaABJIATH H pemaTB HI/IHeﬁHBIe nu KBaI[paTHBIC ypaBHeHI/IH, ypaBHeHI/Iﬂ, K HHM
CBOIAIIIMECA, CHUCTCMBI HHHeﬁHBIX ypaBHeHHﬁ, HepaBeHCTB HpI/I peI_HCHI/H/I 3a1a4 I[pyTI/IX
yHGGHLIX Hpe,E[MeTOB;



- BBINOJHATH OLEHKY IIPaBIONON00UsS pe3yabTaTOB, IMOJIY4Ya€MbIX I[P PELIEHUU
JIMHEWHBIX W KBAJpaTHBIX YPAaBHEHUN M CUCTEM JIMHEWHBIX YPAaBHCHUN U HEPABEHCTB IIPH
pelIeHNH 3aa4 APYruX y4eOHBIX MPEIMETOB;

- BbIOMpaTh COOTBETCTBYIOIIME YPABHEHUS, HEPABEHCTBA WM HX CUCTEMBI, IS
COCTaBJICHUS MaTEMAaTUYECKON MOJEIIN 3aJaHHON PEAIbHON CUTYallMK WIH IIPUKIIAHOM 3a1a4H;

- YMETb MHTEPIPETUPOBATh IOJYYECHHBINM IIPU PEIICHUM YPAaBHEHHS, HEPAaBEHCTBA WJIU
CUCTEMBI Pe3yIbTaT B KOHTEKCTE 3aJaHHOM peabHOM CUTyalluy WUJIU IPUKIAJIHON 3a/1a4H.

Dynkyuu

Buinycknux nonyuum 603MOHCHOCMb HAYYUMbCAL:

- OIepUPOBATH MOHATUAMU: (PYHKIIMOHAIbHAS 3aBUCIMOCTb, (DYHKIUS, TpaQuK QYHKIIHH,
cocoObl 3amaHus (PyHKOMM, apryMeHT W 3HaueHUue (QYHKIUH, 00JacTh ONpeAeieHus |
MHO>KECTBO 3HaueHUN (QyHKOUM, HYIM (QYHKIUMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTh (PYHKIIUU;

- CTPOUTH rpaduky  JUMHEHHOM, KBaIpaTUYHOMN GyHKLINH, oOpaTHOM

y=a+— ., _
[POMOPIUOHATLHOCTH, HYHKIUU BUJIA: X+b Y= Jx Y= Ix Y X :
- Ha TIPUMEpE KBAJPATHYHOM (YHKIHMH, MCIOJB30BaTh INpeoOpasoBanusi rpaduka

¢byHkmn y = f(X) 11t nocTpoeHus rpa@uKoB GYHKIMMA y=af (kx+b)+c ;

- COCTaBJISITh YPaBHEHUS MPSAMOM 110 33JaHHBIM YCJIOBHSIM: MPOXOAAIIEH yepe3 ABE TOUKU
C 3aJlaHHBIMH KOOpAMHATaMH, MPOXOJSIIEH Yepe3 AAHHYH TOUYKY W IMapauIeIbHOW JaHHOU
MIPSIMOM;

- HccnenoBaTh (GYHKIUIO 10 €€ rpaduky;

- HAaxOJWUTb MHOXKECTBO 3HA4YCHWW, HYyIH, TNPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOHN (pyHKIIMH;

- ONEpUpOBaTh MOHATUSAMH: IIOCJIEJOBATEIBHOCTh, apuMeTHuecKas Iporpeccus,
reOMETpPHUYECKast MPOTPECCHS;

- pelaTh 3a/1a4u Ha apu(PMETHUECKYIO U TEOMETPHUECKYIO TPOrPECCHIO.

B noeceonesnoii srcuznu u npu usyuyeHuu Opy2ux npeomemos:

- WUIIOCTPUPOBATh C MOMOIIBIO I'paduKa peabHyl0 3aBUCUMOCTb WJIN MPOLECC M0 UX
XapaKTEepPUCTHKAM;

- MCIIOJIb30BaTh CBOICTBA M rpaduk KBaJpaTUYHOM (YHKUUHM NpPU PEIICHUM 3a/1ad U3
JIPYruX y4eOHBIX PEIMETOB.

Texcmosvie 3a0auu

Buvinyckuux nonyuum 603MOACHOCHb HAYYUMBCA:

- pemiath MPOCTHIE W CIOXKHBIE 3aa4M Pa3HbIX THUIIOB, a TAKXKE 3ala4d IOBBILICHHON
TPYIOHOCTH;

- HUCIOJb30BaTh DPA3HbIE KPATKUE 3alUCH KAK MOJEIM TEKCTOB CIOXKHBIX 3a1ad Ul
IIOCTPOCHHMSI IOUCKOBOM CXEMBI U PELICHMS 3aa4;

- pa3nInuaTh MOJENb TEKCTAa W MOJEIb DPELICHUS 3aJauyd, KOHCTPYUPOBAaThb K OJHOM
MOJEIIY PEUICHNS HECTIOKHON 3a/1a4y pa3Hble MOJAEIU TEKCTA 3a/1a4H;

- 3HaTh M MPUMEHATH 00a criocoba Mmoucka pemeHus 3a1ad (0T TpeOOBaHMsI K YCIOBUIO U
OT YCJIOBHUS K TPEOOBAHMIO);

- MOJIEIMPOBATh PACCYKJICHH MIPH MOMCKE PELICHUS 3a]jau C TOMOIIbIO I'pad-CXeMBbI;

- BBIJCJIATD JTAlbl PELIECHUS 3a1a4U U COJECpKAHUE KayK0TO dTana;

- yMeTh BBIOMpaATh ONTUMAJIbHBIA METOJ PELICHUs 33Ja4l U OCO3HaBaTh BBIOOP METO/a,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOAUTH Pa3HbIE PEIICHMS 3a1a4H, €CIIM BO3MOXKHO;

- AHAJIM3UPOBATH 3aTPYJHEHUS PU PELIEHUH 3a/1a4;

- BBINIOJHATH pa3IM4Hble IMPeoOpa3oBaHUs NPEATIOKEHHON 3a7a4yd, KOHCTPYHPOBATh
HOBBIE 33/1a41 U3 JAHHOU, B TOM 4HCIIe 0OpaTHEIE;

- UHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YIbTATHI B 33J1a4€, UCCIIEI0BATh NOJYyYEHHOE
pELIEHNE 3a/1a4H;



- aHAJIM3UPOBATH BCEBO3MOKHBIE CUTYaIlMU B3aMMHOIO PACIOJIOKEHHS IBYX OOBEKTOB U
M3MEHEHHUE UX XapaKTEPUCTUK MPHU COBMECTHOM JIBUKEHUHU (CKOPOCTh, BPEMS, pacCTOSIHUE) MPU
pEelIeHUH 3aJa4 Ha JBIKEHUE JBYX OOBEKTOB KaK B OJIHOM, TaK M B IPOTHBOIIOJIOXHBIX
HaIpaBJICHUSIX;

- UCCJIEIOBATh BCEBO3MOXKHBIE CUTYallMW MPU PEIICHUM 3aJa4 Ha JBMXKCHHE IO peKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

- pemarh pa3HOoOOpa3HbBIC 33aU «HA YaCTH,

- pemaTh ¥ 000OCHOBBIBATH CBOE PEIICHHUE 33134 (BBIICISATh MATEMATHICCKYIO OCHOBY) Ha
HaxO’KJICHWE YaCTH YKCJIa U YKUCJIA [0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IpOOH;

- OCO3HaBaTh M OOBSCHATH HJACHTHUYHOCTH 3a/lad Pa3HBIX THUIIOB, CBSA3BIBAIOLIUX TPU
BEIUYHMHBI (Ha pa0oTy, HA MOKYIKH, HAa JBMXKCHUE), BBIACIATH OTH BEIMYMHBI M OTHOIICHHS
MEXJy HUMH, MPUMEHSITh WX TPH PEIICHUH 3a7a4, KOHCTPYMPOBaTh COOCTBEHHBIE 3ajad
YKa3aHHBIX TUIIOB;

- BJIQJIETh OCHOBHBIMHU METOJ/IaMH PEIICHUS 33]1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPAIUH;

- pemarh 3a7a4dl Ha TMPOILIEHTHI, B TOM YHMCJE, CIIOXHBIE MPOIEHTHI ¢ 000CHOBAHUEM,
WCTIOJIB3Ysl pa3HbIE CIIOCOOHI;

- pemaTh JIOTUYEeCKUE 3a7]a4i Pa3HbIMU CIIOCO0aMH, B TOM YHCIIE, C ABYMS OJOKaMHU H C
TpeMs OJIOKaMH JaHHBIX C TIOMOIILIO TAOJIHII;

- pemrath 3a7a4u M0 KOMOMHATOPHUKE U TEOPUH BEPOSITHOCTEH HAa OCHOBE MCITOJIb30BAHUS
M3Y4YEHHBIX METOJIOB 1 00OCHOBBIBATH PEIICHUE;

- pemaTh HEeCJIOKHBIE 33/1a4 TI0 MAaTEeMAaTHUYECKOU CTATUCTHKE,

- OBJIAJIETh OCHOBHBIMH METOJIAaMH PEIICHHUS CIOKETHBIX 3a1ad: apupMeTHUYECKUH,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPUUECKUN, TpaduuecKkuii, MPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYCHHBIMU CUTYAIUSX.

B nosceonesnotl scuznu u npu usyueHuu opy2ux npeomemos.

- BBIJICJIATD MU PEIICHUH 3a]1a4 XapaKTepUCTUKN paccCMaTpUBAaeMOH B 3a/1aye CUTYalluH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPHIX a0CTParupoBaINCh), KOHCTPYHPOBATh HOBbIE CUTYallUH
C Y4€TOM ATHX XapaKTEPUCTUK, B YACTHOCTH, MPU PELICHUH 3aja4 Ha KOHIEHTPAlLllU, YIUThIBATh
IJIOTHOCThH BEILIECTBA;

- peumath ¥ KOHCTPYMpPOBATh 33/1adyll Ha OCHOBE PACCMOTPEHHMsSI PEabHBIX CUTYyallUd, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYMCIUTEIbHBINA PE3ysIbTaT;

- pemiarthb 3a/1a4M Ha JBM)KEHHE M0 peKe, pacCMaTpuBas pa3Hble CUCTEMbI OTCUETA.

Cmamucmuka u meopus 6epoamHuocmeii

Buinycknux nonyuum 603mMoACHOCMb HAYYUMBCAL:

- ONEpPUPOBATh TMOHATUSMU: CTOJOYATHIE UM KPYrOBblE AMArpaMMBbl, TAOJIMLbI JAaHHBIX,
cpenHee apudmMernyeckoe, MeMaHa, HauOObIlIee U HaUMEHbIIIee 3HAYCHUs BBIOOPKU, pazMax
BBIOOPKH, AUCTIEPCHS] U CTAaHAAPTHOE OTKJIIOHEHHE, CTy4aiiHas H3MEHUHUBOCTh;

- U3BJIEKaTh HH(POPMAIIHIO, IPEACTABICHHYIO B TA0MUIAX, HA AUAarpaMMax, rpaduKax;

- COCTaBJISITh TaOJIUILIBI, CTPOUTH AUArPaMMBI U IpaUKi Ha OCHOBE JAHHBIX;

- ONEepUPOBATh MOHATUSAMU: (PaKTOpHAT YKCIa, TIEPECTAHOBKHU M COYETAHUS, TPEYT OJbHUK
ITackans;

- MPUMEHSTH MPaBUIIO MIPOU3BEACHHUS MIPH PEIICHUH KOMOUHATOPHBIX 3a7a4;

- ONepUpoBaTh TOHATUSMHU: CIyYaWHBIM OMBIT, CIY4alHBIA BBHIOOp, WCIBITAHUE,
JJIEMEHTAapHOE Cchy4ailHoe CcOObITHE (MCXOJ), KIACCUYECKOe OIpe/eieHHe BEPOSTHOCTU
CIIy4aifHOTO COOBITHS, OTIEPAIIH HAJl CIIy4alHBIMHU COOBITUSMU;

- IPEACTaBIATh HHGOPMAIUIO C TIOMOIIBIO KPYTroB Diijepa;

- pemaTh 3aJauyd Ha BBIYMCICHUE BEPOATHOCTH C MOACUYETOM KOJMYECTBA BAPUAHTOB C
MTOMOIIBI0 KOMOHMHATOPHKH.

B nosceonesnou sorcuznu u npu uzyuenuu Opyaux npeomemos:

- U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMAIUIO, TIPEICTABICHHYIO B
TabNMUIaX, HA JAUarpaMMax, rpaukax, OTpa)kalollyl0 CBOWCTBA U XapaKTEPUCTHKU DPEaTbHBIX
MPOLIECCOB U SIBJIICHUI;



- ONpENeNsiTh CTAaTUCTUYECKHE XAPaKTEPUCTHKH BBIOOPOK IO TabIuIaM, JuarpaMmam,
rpaduKam, BBEITIOJIHITH CPaBHEHHUE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3a1a4H;
- OLIEHUBATh BEPOSTHOCTb PEAJIbHBIX COOBITUN U SIBJICHUM.

2. CopepskaHue y4eOHOro nmpeamera
(Conepxanue, BBIICTICHHOE KYPCHBOM, N3ydaeTcs Ha YIIIyOJIE€HHOM ypOBHE)
Yucaa

PanuoHanbHble yncja. MHOXKECTBO palioHANBHBIX yncel. CpaBHEHHE pallMOHABLHBIX
yrcen. JleWcTBUS ¢ pallMOHANBHBIMU YUCTaMU. [Ipedcmasienue payuoHaibHO20 YUcid
oecsamuyHol OpoodvIo.

Wppaunonansupie uncna. Ilonstue wuppaunonanbHoro uyucia. PacrnosnaBanue
uppauuoHanbHbeIX uuncen. [Ipumepsl nokazatenbcTB B anredpe. MppannoHalbHOCTD
anca \2 . [puvenenne B reomerpun. CpasHenue uppayuonaibholx uucer. Muosxcecmeo
0eticmeuUmenbHuIX Yucerl.

ToxkaecTBeHHbIE IPEOOPA3Z0OBAHUSA

YucioBble U OyKBeHHbI¢ BbIpameHHMsl. BblpaxeHue ¢ nepeMeHHOW. 3Ha4YeHHUE
BbIpakeHUs. [loacTaHOBKA BBIPDAKEHUI BMECTO IIEPEMEHHBIX.

enbie BbIpakeHus. CTeneHb C HAaTypaJbHBIM TIOKa3aTeleM U €€ CBOMCTBA.
[IpeoOpazoBaHusi BBIPAKECHHIA, COJACPXKAIIUX CTEMEHW C HATypaJIbHBIM TIOKa3aTeJIeM.
OnHouneH, MHorouseH. JlelcTBUS ¢ OJHOUYJIEHAMH W MHOTOWICHAMH (CJIOXEHHUE,
BBIYMTAHUE, YMHOKEHHE). DOPMYIIbI COKpAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBaJIpaToB,
KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH. Pa3lo)keHHWEe MHOTOWICHAa HAa  MHOXKUTEIIH:
BBIHECCHHE OOIIEro MHOXHTENS 3a CKOOKH, epynnuposka, npumeHexue @opmyn
COKpawénno2o ymuodicenus. Keadpamnuviti mpéxunen, pasnogcenue KeaOpamHoz2o
MPEXUIeHa Ha MHONCUMENU.

JApoOHo-pannoHa/JibHbIe  BbIPAKEHMSI. CreneHb C LEJIBIM  [OKAa3aTelieM.
[IpeoOpa3oBanue APOOHO-TMHEHHBIX BBIPAKCHUN: CIIOKEHUE, YMHOXKCHHUE, JICJICHUE.
Aneebpauueckas 0pobw. [lonycmumble 3HAYUEHUS NEPEMEHHBIX 8 OPOOHO-PAYUOHANbHBIX
svipadicenusix. Cokpawenue aneeopaudeckux Opobeil. Ilpusedenue ancebpauieckux
Opobeil k obwemy 3Hamenamento. Jelicmsus ¢ areeopaudeckumu Opoosimu: ClONCeHUe,
sbluUMAaHUue, YMHOJICEeHUe, OelleHue, B8036edenue 6 cmenenv. Ilpeobpasosanue
8bIPAICEHULL, COOEPAHCAUUX 3HAK MOOYIIAL.

KBagpatHble kopHHM. Apudmeruueckuil KBaapaTHbI KopeHb. [IpeoOpasoBanue
BBIDAKEHUH, COJEP)KAIMX KBaJpaTHblE KOPHHU: YMHOXCHHE, JEJICHHE, BBIHECEHUE
MHO>KHUTENS U3-T10/1 3HAKA KOPHS, 6HeCeHUue MHONCUmMeNs 00 3HAK KOPHSL.

YpaBHeHHS M HEPABEHCTBA

PasencrBa.Uucnosoe paBeHcTBO. CBOICTBAa YHCIOBBIX paBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.



YpaBHenusi. [loHatuss ypaBHeHHS U KOpHS ypaBHeHUs. [Ipedcmagnenue o
pasnocuibHocmu ypasnenutl. Qbnacme onpedenenusi ypasueHus (001acms 00NyCmMuMbLX
3HAYEHUl NepeMeHHO).

JInHeliHOe ypaBHEHHE U €r0 KOPHH.

Pemienne nuHEHBIX ypaBHeHUW. Jluneunoe ypasnenue c napamempom. Konuuecmeo
KOpHell JuHeliHo2o ypaeHeHus. Pewenue nunetinblx ypasnenutl ¢ napa mempom. Keaopamnoe
ypasHeHue u e2o KOpHu.

KBagparuble ypaBHenusi. HenosHble KkBagpartHele ypaBHEHUA. JIUCKpUMHHAHT
KBaJpaTHOro ypaBHeHHs. DopMyiia KOpHEW KBaJApaTHOIrO YypaBHeHusa. Teopema Buema.
Teopema, obpammuas meopeme Buema. PenieHue KBaJpaTHBIX YpaBHEHM: MCIIOIb30BaHHE
bopMynbl  JUISI HAaxXOXXICHUSI KOpHEH, ecpaguueckuii memoo peuwieHus, pasiloxceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo ropHeti
K8AOpaAmMHO20 YPAGHEHUS 8 3A8UCUMOCTU OmM €20 OUcKpumunanma. bukeadpamuvie ypasHenus.
VYpasuenus, ceoosyuecs k nunetinbim u keaopamuvim. Keaopammuvie ypasnenus ¢ napamempom.

JApoOHo-paumnoHanbHble ypaBHeHusi. Pemienne mpocTedmux — IpOOHOTUHEHHBIX
ypaBHeHUH. Peuwienue 0pobHO-payuonanvHulx ypas- HeHuti. Memoovl peuwienus ypasHeHuil:
MemoOobl paBHOCUNILHBIX Npe- 00pa308aHUll, Memoo 3aMeHbl NePeMeHHOll, epaguieckuii Memoo.
Hcnonvzosanue ceoticme ynkyuii npu pewienuu ypasHenuu. Ilpocmetiwue uppayuonaivHovle
ypasnenus sudaN (fx)=a = N f(x) = Ng (x). Ypasnenus éuda x " = a. Ypasnenus & yenvix
yucnax.

CucreMbl ypaBHeHHMil. YpaBHEHHE C JIByMsl IepeMeHHbIMU. JIMHEWHOE ypaBHEHHE C
IBYMsI TIepeMeHHBbIMU. [Ipamas kax epaghuueckas unmepnpemayus INUHENUHO20 YPAGHEHUS C
08yms nepemenuvimu. TloHsTHE cUCTEMBbl ypaBHeHUH. Pemenne cucremsl ypaBHeHUN. MeTo bl
pELICHUs CUCTEM JIMHEHHBIX YpaBHEHUI ¢ IBYMsI MIEPEMEHHBIMU: epaduuecKkuti Memoo, mMemoo
Cl10J#CceHusl, METO I MOACTaHOBKU. Cucmemsl TUHEHbIX YPABHEHUL C NAPAMEmpPOM.

HepaBencrBa. YucnoBsie HepaBeHCTBA. CBOMCTBAa YHUCIOBBIX HepaBeHCTB. I[IpoBepka
CIPaBeUIMBOCTH HEPAaBEHCTB Opyu 3aJaHHBIX 3HAYEHUSX IepeMeHHbIX. HepaBeHCTBO c
nepemenHoi. CTporue u HecTporue HepaBeHCTBa. (O0nacms onpedenenus HepageHCcmad
(obnacmv donycmumulx 3HaAueHUll nepemenHoll). Pelienne MTMHEHHBIX HEpaBeHCTB. Keadpamnoe
HepageHcmeo U e20 peuieHus. Peuwenue k6aopamHvlx HepageHcma: UCHONb308aAHUE CEOLCE U
epaghuka KeaopamuyHou @QYyHKyuu, Memoo UHMep8anlos. 3anucb peweHus Keaopamuozo
Hepagencmaa. Pewenue yenvix u OpoOHO-payuoOHAIbHbIX HEPABEHCME MEMOOOM UHMEPBALO8.

Cucremsl HCPABCHCTB. CucreMsl HCPABCHCTB C OHHOﬁ IICPEMCH- Ho#. Pemenne cucrem
HCPABCHCTB C OHHOﬁ nepeMeHHoﬁ: HHHeﬁHLIX, KBaJpaTHLBIX. I/I306pa)KeHI/Ie peICHUA CUCTCMbI
HCPABCHCTB HA YHC- JIOBOM HpﬂMOfI. 3anuce pPCIICHUA CUCTCMbI HCPABCHCTB.

DyHKIUH

Monstue d¢ynkuun. JlexkapToBel KOOpAMHATEI Ha IUIOCKOCTH. DopMupoBaHue
NPEACTaBICHUH O METalpeJAMETHOM MOHSATHU «KO- OpAWHAThI». CrnocoObl 3amaHus (QyHKIUIL:
aHAJTMTUYECKHH, rpadudeckuii, Tabnnuneiif. I'papux Qynknuu. [Ipumeps! ¢yHKuni, momyya-
€MBIX B MIPOIIECCE MCCIICTOBAHUS PA3IMYHBIX PEANBHBIX MPOIECCOB U PELICHUS 33/1a4. 3HaYeHUE
¢ynkimuu B Touke. CBOWCTBA (YHKIMIA: 007AaCTh OMpENEeNICHHs, MHOKECTBO 3HAUYCHHH, HYIH,
NPOMEXYTKH 3HAKOMOCTOSIHCTBA, UYEMHOCMb/HeUéMHOCMb, TIPOMEXKYTKA BO3PAaCTaHUS U
yObIBaHMsI, HaNOOJIbIIEe U HaUMEHbIIee 3Ha4eHUs. MccnempoBanue QyHKIUU 1O €€ rpaduKy.
IIpeocmasnenue 06 acumnmo- max. Henpepvignocmo ¢hynxyuu. Kycouno 3adanuvie ¢hynxyuu.

JIuneitnas ¢ynkuus. CoiicTBa M rpaguk JUHEHHOW (YHKIMH. YTIOBOH KOA(pUIIHEHT
npsmoil. Pacnonokenue rpaduka JIMHEHHONH (QYHKIUMM B 3aBHUCUMOCTH OT €€ YIJIOBOTO



koa(uimenTa U cBoOogHOrO WieHa. Haxoocoenue kosppuyuenmos nunetinou GyHkyuu no
3A0AHHBIM YCILOBUAM. NPOXOJCOeHUe NPAMOU Yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU,
NPOX0odHCOeHUe NPAMOU Yepe3 OAHHYI0 MOYKY U NaAPALIENIbHO OAHHOU NPAMOU.

KBagparnunas ¢yukuusa. CpoiictBa u rpaduk KBagpaTHuHOW (yHKUMHU (1apaboibl).
Ilocmpoenue epagura keadpamuunou @yukyuu no mouxam. Haxoxxaenue Hynel KBaapaTUIHON
GbYHKIMH, MHOJMCECMBa 3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPO- MENICYMKO8
MOHOMOHHOCIU.

Oo0paTHas nponopuHoOHaIbHOCTL. CBoiicTBa QyHKIMHU y = KX . ['unepbora.

I'padpuxn ¢pynkumii. IlpeodpazoBanue rpaduka ¢ynkuun y = f (X) A1 DOCTpOECHHUS
rpaukoB ¢ynxumii Bua y = af (kx + b) + c. [paduku pynxumit y= a +k /x+ b , y=vx , y =sVx
Y =1,

IMocnenoBaresbHocTH W mporpeccun. YwucioBas nocnenoBarenbHOCTb.  [Ipumepsr
YHCIIOBBIX IOCJENI0BaTeNIbHOCTEN. beckoHeuHble mocienoBaTeNnbHOCTU. Apudmernyeckas
nporpeccus u €€ cBoiicTBa. ['eomerpudeckas nporpeccus. Popmyna obwje2o unena u cymmol n
nepevix  YleHoe  apugmemuueckou —u  ceomempuueckou  npoepeccuti.  Cxooswasca
2eomMempuyecKkas npospeccus.

PenreHue TeKCTOBLIX 32124

3agauun Ha Bce apudmernuyeckue JeiicrBus. PemieHue TEKCTOBBIX — 3ajay
apudmMeTnueckuM crocodom. lcmonb3oBaHue TaONMIl, CXEM, YEPTEeKEH, APYrux CpPEICTB
MIpe/ICTaBJICHUSI TaHHBIX MPU PELICHUU 3aa4.

3ajayu HA NMOKYINKH, JBHKEHUE M Pad0Ty. AHaau3 BO3MOKHBIX CUTYyallUd B3aUMHOTO
Pacmoio’KeHus: 00bEKTOB MPU MX IBUKEHUU, COOTHOIIECHUS 00bEMOB BBIMOIHIEMBIX PadOT MpH
COBMECTHOH paboTe.

33I[a'—ll/l HAa 49aCTH, 10JH, IMPOLUECHTHI. Pemrenne 3aa4 Ha HaXO0XICHUEC 4YaCcTH 4YHuClIa U
yucia Mo ero yactu. Pemenune 3a/la4 Ha IIPOLUCHTBI U OOJIH. HpI/IMeHeHI/Ie HpOHOpHI/Iﬁ pu
PCUICHHH 3a1a4.

Jlornueckue 3amgaud. Pemenue rormueckux 3anad. Peutenue nocuueckux 3adau ¢
nomowwto epagos, madauy.

OcHOBHBIE METOJBI PEIICHUS TEKCTOBBIX 3a/Jau: apu(METHUYECKHil, aireOpanveckuii,
nepedbop BapuaHTOB. [lepguunvie npedcmasierus o0 Opyeux Memooax peulenus 3a0au
(ceomempuueckue u epaguyeckue Memoowl).

CTaTHCTHKA ¥ TeOpHUs BEPOATHOCTEH

Cratucruka. TabnuyHoe UM rpaduueckoe NpPeACTaBICHUWE MJAaHHBIX, CTOJNOYaThle U
KPYroBble JHarpammbl, rpadukd, HTPUMEHEHHE JuarpaMMm U TpadUKOB Ui ONHUCAHMS
3aBHCUMOCTEH peajbHBIX BEJIMYWH, W3BJICUCHUEC HWHPOpPMAIMKA W3 TaONMMIl, IHarpaMM |
rpa¢pukoB. OmnucaTenbHble CTATUCTHUYECKHE II0KA3aTed 4YHCIOBBIX HAOOpOB: cpeaHee
apudmernueckoe, Mmeduara, HauOoOIblllee W HAMMEHbIIee 3Ha4YeHHs. Mepbl paccerBaHUS:
pa3Max, oucnepcus u cmaumoapmuoe omiioHenue. CiydaiiHass U3MEHYUBOCTh. I3MEHUHBOCTH
MIpH U3MEPEHUsX. Pewarowue npasuna. 3axonomepHocmu 6 UsMEHYUBLIX ETUUUHAX.

Cayuaiinbie co0bITusi. CaydaifHble OTBITHI (IKCIIEPUMEHTHI), SJI€MEHTapHbIe CIy4YaiiHbIe
coObiTust  (Mcxonpl). BeposrtHocT snemeHTapHbIX coObITHH. COOBITHS B CilydyailHBIX
OKCIEPUMEHTaX W OJarompHUsATCTBYIOIINE JJIEMEHTApHBIE COOBITHS. BeposTHOCTH CiydallHBIX
coObiTrif. OMNBITBI C PaBHOBO3MOXHBIMU dJIEMEHTApHBIMU  cOObITHSMU. Kiaccuueckue
BEPOSATHOCTHBIE ONBITHI C HCIOJIb30BAHHEM MOHET, KYOWUKOB. [Ipedcmasnenue cobvimuii c
nomowvto ouazpamm unepa. [Ipomusononodxcnvie cobvimus, obveOuHenue u nepecedenue
coovimuti.  Ilpasuno  cnoxcenus eeposmuocmeni. Cnyuauneiii  6vi60p. I[lpedcmasnenue




9Kcnepumenma 6 6ude oepesa. Hezasucumvie cobvimus. Ymuoducenue eeposmuocmell
Hezasucumvlx cobvimuii. Ilocnedosamenvhvle Hezasucumvle ucnvimanus. llpencraBieHue o
HE3aBUCHMBIX COOBITUSIX B KU3HU.

DJiIeMEeHTbl KOMOMHATOPUKU. [Ipasuiio yMHOdCEHUs, NepecmanosKu, akmopuan 4ucida.
Couemanus u yucno covemanuil. @op- myna yucia covemanuii. Tpeyeonvrux Iackansa. Onvimol
€ OONBUIUM YUCTIOM PABHOBOZMONCHBIX IeMEHMAapHblx coobimuil. Buiuucnenue eeposmuocmell 8
ONbIMAx ¢ npuMeHeHuem KoMounamopHuvix gopmyin. Ucneimanus bBepuynnu. Ycnex u neyoaua.
Beposmuocmu coovimuii 6 cepuu ucnvimanuii bepuyanu. Ciay4daiiHble BeJJUUHHBI. 3HAKOMCMEO
CO CAYYAUHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbLIX CAVYAUHBIX GEeNUYUH.
Pacnpeoenenue seposmuocmeii. Mamemamuueckoe oscudanue. Ce0ticmea mMamemamuyeckoo
oacuoanus. Ilonamue o 3axone Oonvwux uucen. Mzmepenue eeposamuocme. Illpumenenue
3aKOHA OONbLWUX UUCel 8 COYUONO2UlU, CMPAXO8aHUl, 6 30pABOOXPAHEeHUl, obecnedeHul
be30nacHocmu HaceleHUs: 8 YpPe38bIYAlIHbIX CUMYAYUSIX.

3. TemarTuueckoe IJIAHUPOBAHUE

Temarnueckoe IUTaHUpPOBaHHWE IO ajiredpe COCTaBJIEHO C Yy4eToM pabodeil MporpaMmbl
BocruTaHus. BocnuTaTenbHBIH TOTEHIMANT JAaHHOTO Y4eOHOTO TIpeaMeTa OOecreurBaeT
peanu3anuo [EJIEBOTO MpHUOpHTEeTa BocmuTaHus oOydaommxcs OOO -  co3gaHue
6JIaFOHpI/I$ITHI)IX YCHOBI/II;'I AJid pasBUTUA COLUMAJIBHO 3HAYHMMBIX OTHOIIIEHNUU NIKOJILHUKOB u,
MMpEeKAC BCECro, HEHHOCTHBIX OTHOIIIEHUI:

1. Pa3BuTHE IIEHHOCTHOTO OTHOIICHUS K 3HAHHUSIM KaK HWHTCIUICKTyaJbHOMY pecypcy,
oOecrieunBaronieMy Oyayliee 4YeloBeKa, Kak pe3yiabTaTy KpOIMOTJIMBOTO, HO
YBJIEKATEIBLHOTO Y4eOHOTO Tpy/Ia.

2. Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K CaMUM ceOe KaK XO35€BaM CBOCH CyabOBbI,
CaMOOTIPENICISIFOIIMMCS U CAMOPCATU3YIOIIUMCS JIMYHOCTSIM, OTBEYAIOIIMM 33 CBOE
cobcTBeHHOE OymyIee.

Hanpasnenus u ¢dopMbl peaivzaii BOCIUTATEIBLHOTO MOTEHIIMAJA YPOKOB - B COOTBETCTBHH C
paboueli mporpaMMOii BOCITUTAHUSI.

7 kaacce
(34x4 yac=136 yac)

Ne
ypo HaumenoBaHue TeMbl Koui-Bo yacoB
Ka
I'masa 1.
Bripa:xxenus. ToxaecrBa. YpaBHeHus.
8§ 1. Beipa:keHust
1,2 | n.1. YucnoBsle BeIpaXXeHUS 2
3 | n.2. BelpaxxeHus ¢ nepeMeHHbIMH 1




11.2. BelpaskeHus ¢ nepeMeHHbIMU

5 | n.3. CpaBHEHUE 3HAUEHUI BBIPAXKEHUM
8 2. IIpeoGpa3oBanne BbIpaKeHHUId
6 | m.4. CBoiicTBa AEHCTBUIl HAJ YHCIAMH
7 | n.4. CpoiicTBa AeHCTBUI HaJ YUCIIaMU
8,9 | m.5. Toxnecta. ToxaecTBeHHBIC TPEOOPAa30BAHNS
BBIPAXKECHUI
10,
n.5. ToxxnectBa. ToxxaecTBEHHbIE TPEOOPA30BAHNUS
11 | BelpakeHuit
12 KonTpoabHnas pa6ora Ne 1 mo teme
<KBbIpakeHus U TOXKIECTBAD
8 3. YpaBHeHusI ¢ 0/1HON NMepeMeHHOI
13 | n.6. YpaBHEHHUE U €r0 KOPHH
14 | n.7. JluneitHoe ypaBHEHUE C OJTHOW NMEPEMEHHOM
15
n.7. JInHeliHOe ypaBHEHHUE C OJHOW MEPEMEHHOU
16
17 | n.8. Pemenue 3a1au ¢ IOMOIIBIO YpaBHEHUI
18
1.8. Pelienue 3a1a4u ¢ mOMOIIbI0 ypaBHEHU
19
20
11.8. Pemenue 3ajau ¢ moMoIIbi0 ypaBHEHUH
21
§ 4. CraTucTHYeCKHE XaPaKTePHCTHKH
22 | n.9. Cpennee apupmeTnyeckoe, pasmax, MoJa.
23 | n.9. Cpennee apupmeTnyeckoe, pasmax, MoJa.
24 | n.10. MenuaHa Kak CTaTUCTHYECKAs XapaKTePUCTHKA
25 | n.10. MenuaHa Kak CTaTUCTHYECKAs! XapaKTEPUCTHKA
26 | Kourponbnas padora Ne 2 no reme

<K¥YpaBHeHus>

I'maBa 2. DyHKIUUH




8 5.®ynkuuu u ux rpadpuku

27 | m.12. Yro Takoe GpyHKUIUSA

28 | m.13.Beruncnenne3nadeHuiQyHKIUUTIOPopmyIie

29
1. 1 3. BerancnennesnaueHui G yHKuumo opmyie

30

31 | n.14.I'padpukdpynkunm

32
1. 14.I'padpukdynknum

33
8 6./Iuneiinas GpyHKIHSs

34 | m.15. [IpsiMast mpOTIOPIIMOHATBHOCTH U €€ TpaduK

35
. 15. [IpsiMast mponOpIIMOHATEHOCTH U €€ TpadukK

36

37
.16.Jlunelinas GyHknus u ee rpadux

38
1. 16.Jlunelinas pynknus u ee r padpux

39

40

41 | m.16.Jlunelinas GyHkuus u ee rpadux

42 | KonrposabHas padora Ne 3 mo teme
LK DyHKOUN>D
AHanu3 KOHTPOJIbHOM pabOTHI.

3 7. 3ananue ¢pyHKIMHU HecKoIbkuMu hopmynamu (M3
pyopuku «JIj1s1 T€X, KTO XOUET 3HATh OO0JIbIIEY)
I'maBa 3. CreneHb ¢ HATYpaJbLHBIM MOKAa3aTeIeM
§ 7.CTeneHs U ee CBOWCTBA

44
n.18. Onpenenenue CTeNeHn ¢ HATYPATbHBIM MTOKa3aTeIeM

45

46
11.19.YMHOXeHUe U JelieHue CTereHen

47

48 | m.20.Bo3BeneHue B CTeNeHb MPOU3BEICHHS U CTETICHH




49

50
11.20.Bo3BenieHue B cTENEHb IPOU3BEICHUS U CTEIIEHU
51
52
CreneHb U ee CBOMCTBA
53
§ 8.01HOYJIeHBI
54 | m.21. OgHOWIEH U €ro CTaHAAPTHBIN BUT
55 1.22.YMHOXXEHNEO THOWIEHOB. Bo3Benenne oqHowIeHa B
CTEIEHD
56 1n.22.YMHOKeHHeoJHOWIEHOB. Bo3Benenne oqHowIeHa B
57 | CTCNCHB
58 | m.23.®ynknmu y = x> n y= x% 1 nx rpaguku
59
60 | m.23.dyuknun y =X’ 1y = X° ¥ X rpaduKu
61 KonTpoabHasi padora Ne 4 no reme
< CreneHb ¢ HATYPAJIbHBIM IOKa3aTEIEM >
I'maBa4. MHoroujeHbl
§ 9.CymMa ¥ pa3HOCTb MHOTOYJIEHOB
62 | m.25. MHOTOWIEH U €ro CTaHJIapPTHBIA BH/]I
63 | 1.26.CinoKeHne U BEIYUTAaHUE MHOTOUYIEHOB
64
1n.26.CnoxeHne U BEIYUTAaHHE MHOTOWIEHOB
65
8§ 10.IIpon3BeneHne 0AHOYIEHA H MHOTOYJIEHA
66 | m.27. YMHOX€EHHE OJHOUYIEHA HA MHOTOWIEH
67 | m.27. YMHOX€EHHE OJHOYIEHA HA MHOTOWIEH
68 | m.27. YMHOX€EHHE OJHOYIEHA HA MHOTOWIEH
69

1n.28.BriHeceHre 001ero MHOXKUTENS 32 CKOOKHA




70

n.28.BeiHeceHue 001ero MHOXKUTENA

71 | 3a ckoOkH

72 | BeiHeceHue 00IIero MHOKHUTEIIS
3a CKOOKH

73 KonTposabHnas pa6ora Ne 5 mo teme
<« CymMMa 1 pa3HOCTh MHOT04JIEeHOB. MHOro4WieHbl U
OHO4YJIEHBI>>
8§ 11.1lpou3BeneHHe MHOTOYJIEHOB

74 | 1.29. YMHOXEHIE MHOTOWIEHA HA MHOTOWICH

75 | m.29. YMHOKEHHE MHOTOWIEHA HA MHOTOWICH

76
11.29. YMHOX€HHE MHOTOYJIEHa HA MHOTOYJIEH

77

78 11.30.Pa310keHneMHOTOUIEHAHAMHO KU TEIIUCTIO COOOMTPYIITT
HUPOBKH

79
11.30.Pa310)keHneMHOTOUJIEHAHAMHO KU TSI CIIO COOOMTPYIITT

80 HUPOBKHU

81 11.30.Pa310)keHneMHOTOUJIEHAHAMHO KU TSI CIIO COOOMTPYIITT
HUPOBKH

82 KonTpoabHasi padora Ne 6 mo reme
< Ilpou3BeieHe MHOTOYJIEHOB>>
'maBa 5. ®@opMyJibl COKPAILLIEHHOT0 YMHOKEHU I
§ 12.KBajapaT CyMMBbI M KBAJIpaT Pa3HOCTH

83 1.32. Bo3BeneHue B KBaApaT U B KyO CyMMBbI U Pa3HOCTHU
JBYX BBIpAXKEHUM

84 1.32. Bo3BeneHue B KBaApaT U B KyO CyMMBbI U Pa3HOCTH
JBYX BBIpAXKEHUU

85 11.33.Paznoskenne Ha MHOKUTEIH C TOMOIIBIO (hopMyI
KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH

86 11.33.PaznosxeHne Ha MHOXKUTEH ¢ TOMOIIbIO (hopMyT
KBaJ[paTa CyMMbI U KBaJipaTa pa3HOCTH

87

88

11.33.Pa3nosxeHre Ha MHOKUTEIHU C TOMOILBIO (hopMyIT
KBaJ[paTa CyMMBbI M KBaJipaTa pa3HOCTH




8§ 13.Pa3znoctb kBagpaToB. CymMMa 1 pa3HOCTH Ky0OB

89 | m.34. YMHOKEeHHe pa3HOCTH JIBYX BBIPAKEHHUH HA UX CYMMY
90 | m.34. YMHOXKEHHE PAa3HOCTH JIBYX BBIPAKEHUI HA KX CYMMY
91 | n.35.PaznokeHne pa3sHOCTH KBaJPAaTOB HA MHOKUTEIH
92 | n.35.PaznoxeHne pa3sHOCTH KBAaPAaTOB Ha MHOKHTEIN
93 | n.36.PaznoxeHrie Ha MHOKUTEI CYMMBI B Pa3HOCTH KyOOB
94 | KonurpoabHnas padora Ne 7 no reme
K DopMyJabl COKPALEHHOT0 YMHOKEHU S>>
95 | AHanu3 KOHTPOJBHOH paboThl. Pemenne 3amaq
8§ 14.1lpeoGpa3oBanue HeIbIX BbIPAKEeHHUI
96 | n.37. [IpeoOpazoBaHue 1EIOTO BEIPAXKCHHSI B MHOTOWICH
97
.37. [IpeoOpazoBanHme 11EI0TO BEIPAXKEHHS] B MHOTOWICH
98
99 11.38.IIpuMeHenne pa3inyHbIX CIOCO0O0B Ul PA3JIOKEHHS Ha
MHOKUTEIN
100
101 11.38.IIpuMeHenne pasinyHbIX CIOCO0O0B Ul PA3JIOKEHHS Ha
MHOKUTEIN
102
103 | KonTpoabHnasi padora Ne 8 mo reme
<IlIpeoOpa3oBaHue HeabIX BbIPAKEHUI >
104 .
AHanu3 KOHTPOJBHON pabOTHI
I'maBa 6. CucreMsbl JIMHEHHBIX YPABHCHUH
§ 15./Iuneiinble ypaBHeHHUS C ABYMS MepeMEHHbIMHU U UX
CHCTEMBbI
105 | m.40. JIuneitHoe ypaBHEHUE C IBYMS [TEPEMEHHBIMU
106 | m.41.I'paduxinHetHOTrOypaBHEHUS C IBYMS TIEpEMEHHBIMU




107

n.41.I'paduk MMHEHHOTO YpaBHEHUS C JBYMS IEPEMEHHBIMH

11.42.CrcreMbl TMHEUHBIX YPAaBHEHUH C IBYMS

108
MIePEeMEHHBIMU
109 11.42.CucreMbl TMHEUHBIX YPAaBHEHUH C IBYMsI
MIePEeMCHHBIMU
8§ 16.PemeHue cucreM JIMHEHBIX YyPaBHEHUIH
110 | m.43. Cioco0 moaCTaHOBKH
111
1n.43. Crioco0 nocTaHOBKHU
112 | m.44.Crioco0cIoxXeHus
113 | m.44.Crioco0cIoxXeHus
114 | n.45.Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHUS
115 | n.45.Pemenunesanay ¢ IOMONIBIO CHCTEM YpaBHEHUS
116
1.45.Pelenue 3a1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHUS
117
118 | KonTpoabHnasi padora Ne 9 no reme
«KCucreMbl JIMHEHHBIX YPABHEHUH U UX pelIeHUs>>
119 Al o
aJM3 KOHTPOJIBHOU PabOTHI.
PeduiexcuBHas ¢a3za (MTOroBoe NOBTOPEHHE)
120
121 | Oyukun
122
123
124 | OgHouseHbl. MHOTOWIEHBI

125




126

127 | ®opMyJIbl COKPAILIEHHOTO YMHOXEHUS 3
128
129
130 | CucreMbl JIMHEHHBIX YpaBHEHUN
131
132 | KonTpoabHas padora Ne 10 (uTorosast) 1
133
AHanu3 KOHTPOJIbHOM pabOTHI. 1
134
Pemrenue 3amau 2
135
136 | Ypok 3aHUMAaTeIbHOWH MaTeMaTHKHU 1
8 kuace
(34x4 yac=136 4ac)
Ne
ypo HaumeHoBaHnue TeMbl KoJu1-Bo yacos
Ka
IToBTOpEeHUE N3y4eHHOTO B 7 Kiacce (4 yaca)
1. Crenenp ¢ HaTypaJbHbIM MoOKa3zareiaeMm. OAHOYIEH. 1
MHOTOYJICHBI
2. @opmysbl  COKpAIIEHHOTO YMHOXKEeHUsA. PasznmokeHuss Ha 1
MHOKHTEIHN
3. JluneliHoe ypaBHEHME C OJHON mepeMeHHOo. Cucremsl 1
JTUHENHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU
4. YnpouieHue BbIpakeHUN 1
PanuonanbHnbie 1podu n ux cpoiicra (30 yac)
5. PannonanbHbIe BBIpaKEHUS 1
6. PannionanbHbIe BBIpaKEHUS 1
7. OcHoBHoe cBoiicTBO Apodu. Cokpatienue apooeit 1




8. OcHoBHoe cBoiicTBO Apodu. Cokpaienue apooeit

9. OcHoBHoe cBoiicTBO npobdu. Cokpaiienue apodei

10. | Cmoxxenme © BBIYHTAHHE JpoOEH C  OJAWHAKOBBIMHU
3HaMEHaTeISIMH

11 CnoxxeHne U  BBIUMTAHME JpoOEl C  OJUHAKOBBIMU
3HaMEHaTeISIMH

12

13 CnoxxeHne W BblUMTAHUE  Jpobeil ¢ pa3HbBIMU
3HaMEHATEeISIMH

14 CnoxxeHne W BblUMTAHUE  JIpobeil ¢ pa3HbBIMU
3HaMEHATeISIMH

15 CnoxxeHne W BbIUMTAHUE  Jpobeil ¢ pa3HBIMU
3HaMEHATeISIMH

16

17

18 KoutpoabHass paGora Ne 1  «PaumoHanabHble
BbIpa:keHusi. Ci10:keHUE U BbIYUTAHHME APOo0eiD»

19 YMHoxkeHue apooeii. Bo3Benenue npodu B cTeneHb

20 YMHoxkenue npobeii. BozBenenue npodu B CTETICHD

21

22 Jenenne npobeit

23

24

25 [IpeoOpazoBaHue palMOHATBLHBIX BRIPAKCHUI

26 [IpeoOpazoBaHue palMOHATBLHBIX BBIPAKCHUI

27

28 IIpeoOpazoBaHue palMOHAIBHBIX BBIPAKEHUN

29

30 Oynkius y = K / X u ee rpaduk

31 @ynkuus y = K / X 1 ee rpaduk

32 ®ynkuus y = K / X 1 ee rpaduk




33

34 Koutpoabnas padora Ne 2 «IIpousBeieHHe M 4YacTHOe
apooeii»
KBaaparubie kopHu (25 4yacoB)

35 ParmmonanbHbIe yncia

36 WppanmonansHbie Yncia

37 JleficTBUTENbHBIE YHCIIA

38 KBanparsbsle koHH. AprMeTHUECKU KBaIpaTHbIN KOPEHb

39 KBanpatHble koHU. AprupMETHUECKUN KBaIpaTHBI KOPEHb

40 | YpaBHenme X° =a

41 Haxoxaenne npuOIMKeHHBIX 3HaYeHUIM KBaJAPaTHOTO KOPHS

42 OyHKIHS ¥ = VX 1 ee rpaduK

43 OynkIms y = X 1 ee rpaduk

44 KBanparHblii KOpEeHb U3 MPOU3BEACHUS U IPOOH

45

46 KBanparHblii KOpEHBb U3 CTEIICHH

47 KBanpatHblii KOpeHb U3 IPOU3BEACHUS, APOOH, CTETIEHU

48 KontpoabsHas padora Ne 3 «KBagpaTHble KOPpHU»

49 BoiHecenne MHOXHUTENs H3-10J 3HaKa KopHs. BHeceHue
MHO>KHTEJIS TI0J] 3HAK KOPHSI

50

51 Brinecenne MHOXHUTENs W3-TI0J] 3HaKa KopHs. BHeceHue
MHO>KHTEJIS TI0J] 3HAK KOPHSI

52

53 [IpeoOpa3oBaHue BBIpRXKEHHH, coJepXkKalluX KBaJpaTHbIE

£4 KOpHHU

55

56 [IpeoOpa3oBaHue BBIpRKEHHH, COJEpKalUX KBaJpaTHbIE

57

KOPHHU




58

59 KonTposabnas paGora Ne 4 «IIpumeHeHue cBOiCTB
apu(pMeTHYECKOr0 KBAIPATHOI0 KOPHS»
KBanpartnbie ypaBHenus (30 yaca)

60 Omnpenenenne  KBaapaTHOro  ypaBHeHWs.  HemosHbie
KBaJ[paTHbIC yPAaBHEHUS

61 Ompenenenve  KBaJpaTHOTO  ypaBHeHus.  HemosHble
KBaJ[paTHbIC YPaBHEHUS

62

63 Pemenne KBafpaTHBIX ypaBHEHHWH BBIJENICHHEM KBajapara

64 JBy9JIeHA

65 Pemenne kBagpaTHBIX ypaBHEHUH 110 (hOpMyIie

66 Pemenne kBagpaTHBIX ypaBHEHUH 110 (hOpMyITe

67 Pemenne kBagpaTHBIX ypaBHEHUH 110 (hOpMyIIe

68

69 Pemenne 3a1a4d ¢ MOMOIIBIO KBaIpaTHBIX YPaBHEHUI

70 Pemienue 3a1a4 ¢ OMOIIBIO KBAaJPAaTHBIX YPABHEHUN

71

72

73 Teopema Buera

74 Teopema Buera

75

76 KonTpoabHnas pabora Ne 5 «KBagpaTHbie ypaBHeHUsS»

77 Pemienne 1poOHBIX pallMOHATIBHBIX YPaBHEHUH

78 Pemienne npoOHBIX pallMOHATIBHBIX YPaBHEHUH

79 Perienne 1poOHBIX pallMOHATIBHBIX YPaBHEHUH

80 Pemienune 1poOHBIX pallMOHATIBHBIX YPAaBHEHUH




81

82 Pemienue 3a1a4 ¢ IOMOIIBIO PAIIHOHAIBHBIX YPAaBHEHHHA

83 Pemienue 3a1a4 ¢ IOMOIIBIO PAIIMOHAIBHBIX YPAaBHEHHHA

84 Pemenue 3a1a4 ¢ TOMOIIBIO PAIIHOHAIBHBIX YPAaBHEHHHA

85 Pemenne 3a1a4 ¢ TOMOIIBIO PAIIHOHAIBHBIX YPABHEHHHA

86

87 I'pacdmyeckuii cnoco® penieHus: ypaBHEHHM

88 I'paduueckuii criocod pemeHust ypaBHeHUN

89 KonTpoabHas padora Ne 6 «/[poOHble panmoHaJbHBbIE
yYPaBHEHHD»
Hepagencrsa (24 yacoB)

90 UucoBbie HEPABCHCTBA

91 UucnoBbie HEpaBEHCTBA

92

93 CBoOiiCTBa YHCIIOBBIX HEPABEHCTB

94 CBO¥ICTBa YHCIIOBBIX HEPABEHCTB

95 Crno>xeHre ¥ yMHOXKCHHE YUCIIOBBIX HEPABEHCTB

96 Crno>xeHre ¥ yMHOXKCHHE YUCIIOBBIX HEPABEHCTB

97 Crno>xeHre ¥ yMHOXKEHHE YUCIIOBBIX HEPABEHCTB

98

99 KonrposbHasa padora Ne 7 «Huci0Bble HEpaBeHCTBA U
HX CBOMCTBa»

100 | YucnoBble NPOMEXYTKH

101 | YucnoBsle NPOMEXYTKH

102 | PemeHue HepaBeHCTB C OJIHOM MEepeMEHHOMN

103 | Pemenue HepaBeHCTB C OJIHOM MEPEMEHHOM

104 | PemeHnue HepaBeHCTB C OJIHOM MEpPEeMEHHOM




105

106 | Pemenue HepaBeHCTB C OJIHOM MEPEMEHHOM

107 | Pemenue cucteM HEPaBEHCTB C OJIHOM MEpPEMEHHOM

108

109 | Pemenue cuctemM HEPABEHCTB C OJTHOW NIEPEMEHHOM

110

111 | Pemenue cucteM HEPABEHCTB C OJTHOM MEPEMEHHON

112

113 | KoutpoabHasi paGora Ne 8 «HepaBencrBa ¢ o0aHOM
nepeMeHHOH M UX CHCTEMbI»
Crenenb ¢ 1ejbIM noxka3aresem (9 yacon)

114 | Ompenenenne  CTEMEHH C  IEABIM  OTPHUIATEIBHBIM
nmoKa3zaTesieM

115 | Ompenenenne  CTeNmeHH C  IEABIM  OTPHUIATEIBHBIM
roKasaresemM

116 | CBoiicTBa CTENEHH C LIETIbIM MTOKa3aTeIeM

117 | CBoiicTBa CTENEHU C LIEJbIM MTOKa3aTeIeM

118

119 | CranmapTHBIN BU YKCIIa

120

121 | 3anucek npUOIMIKEHHBIX 3HAYCHUN
JJIeMeHThl CTATUCTHKM M TeOpHMH BeposiTHOcTel (4
4acoB)

122 | C60p ¥ rpynnMpoOBKa CTATUCTUYECKUX JTAaHHBIX

123

124 | HarnsaHoe mpeacTaBlieHne CTaTUCTUYeCKoi nH(popMaluu

125 | HarnsaHoe mpeacTaBlieHne CTaTUCTUYeCKoi nH(popMauu

126 | KourpoabHass padora Ne 10 «CremeHb ¢ meJibIM

MnmoKasarteJieM»




HUrorosoe noBropenue(10 yacon)
127 | UTtoroBoe nmoBTopenue. Panmonanbueie qpoou 2
128
129 | UroroBoe noBropenue. KpagpaTHsie ypaBHEeHHE 1
130 | UToroBoe moBTopenue. HepaBencta 2
131
132 | UroroBoe noBroperue. CTENeHb C MebIM MoKa3aTeJieM 2
133
134 | UtoroBerit TecT 1
135 | UroroBasi KOHTpoJbHasi padora Ne 11 1
136 | AHaaM3 KOHTPOJILHOIT PadoThI 1
9 knacc
(34x4 yac=136 4ac)
YPOK TemMa Kosn4yecTBo yacoB
IToBTOpEeHuUe Kypca ajaredopsl 8 kJjacca 64

1,2 VYrpoiienue BolpaxeHun 2

4. VYpaBHeHus 2

4
5.6 Pemenue 3amau 2
I'naga 1 Keapparnunas pynknus 294

7.8 OYHKIMHU U UX CBOICTBA 2
9.10 @DYHKIMU U UX CBOICTBA 2
11.12. @DYHKIMU U UX CBOICTBA 3

13




14.15.

KBagpartHslii TpEXxuineH

16.17.

18

19 KonTtponsnast padora Ne 1 mo Teme «CBoiictBa pyHKIMN
»

20.21. KBanparnanas ¢pyHkius u e€ rpagux

22.23

24.25. [IpeoGpa3oBanue rpaduxos

26

27.28 [TocTpoenue rpaduka KkBagpaTUIHON (QYHKIIMH

.29.30

31.32 CreneHHast QyHKITUSL

33.34 Kopens n-it crernenn

35 KonTtponpHas padota Ne 2 mo Teme «kBaapaTHdHas
dbyHKIMS B ee TpaduK»
I'nasa 2. YpaBHeHHs 1 HEPABEHCTBA € OJHOM
nepemMeHHoi 204

36.37. [lemoe ypaBHEHHE U €r0 KOPHU

38

39.40. bukBanpatHoe ypaBHEeHUE

41

42.43. JlpoGHbIe palMoHalbHBIE YPaBHEHUS

44.45

46.47

48.49 HepaBencTBa BTOpO# cTENEHU € OJHOM MEPEMEHHOM.

50.51

52.53. Pemenune HepaBEHCTB METOZOM MHTEPBAJIOB




54

95 KonTtponsHas padora Ne 3 1o teme «YpaBHEHUS U
HEPABEHCTBA C OJJHOM MEPEMEHHON »
I'naea 3. YpaBHeHUsI U HEPABEHCTBA C IBYMH
nepeMeHHbIMHU 244

56. 57 VYpaBHeHHE ¢ ABYMs [IEPEMEHHBIMH U €ro rpaduk

58 59 I'paduueckuii crmocod pemeHns CUCTeM ypaBHEHU I

.60

61. 62 Pemenue cucreM ypaBHEeHHI BTOPOW CTENEHU

63. 64

.65. 66

6.7,68. | Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHHIA BTOPOM
CTENEeH!

69. 70

71

72.73. | HepaBeHcTBa ¢ IByMSs TIEpEMEHHBIMU

74

75.76 Cucrembl HEpaBEHCTB BTOPOH CTETICHU

A7.78

79 KontponbHas padota Ne 4 mo teme «YpaBHEHUS U
HEpaBEHCTBA C IByMs [IEPEMEHHBIMU »
I'nasa 4. ApudmeTudeckasi u reoMeTpuyecKasi
nporpeccun 174

80 .81 ITocnenoBaTen,HOCTH

82 .83 Apugmernueckas mporpeccust

.84

85. 86 CyMMa nepBbIX M-4IEHOB apu(pPMETHUECKO mporpeccun

.87

88 KonTtponeHas padota Ne 5mno teme «Apudpmernueckas




IIPOTPECCHS»

89.90. | I'eomerpuueckas mporpeccus

91

92.93. | CymMa nepBbIX M-WICHOB F€OMETPUIECKON MPOrpeccun

94 .95

96 KonTtponsHas padora Ne 6 mo teme «I'eomeTpruueckas
MIPOTPECCHSD»
I'naga 5 dneMeHTHI KOMOMHATOPUKH M TEOPHHU
BeposiTHOCTei 174

97, .98 [Ipumepsl perieHnss KOMOMHATOPHBIX 33734

99, 100, | ITepebop BapraHTOB, IPABHUIIO YMHOKEHHS.
ITepecranoBku

101

102, Pasmemenns.

103,

104

105, Coueranus.

106,

107

108, 109 | Yacrora coObITHS

110, BepostHOCTh COOBITHI

111,

112

113 KonTtponbnas pabora Ne 7 1o teme «IEeMEHTHI
KOMOMHATOPHKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEHN »
HUrorosoe moBropenue 234

114, BeipaxkeHus u ux npeobpa3zoBaHus

115

116, 117 | YpaBHeHue C OAHOM NEepeMeHHON

118 VYpaBHEHME € JBYMS IEPEMEHHBIMU




119,

Cucremsbl ypaBHEHUH

120,

121

122, Hepasencrtpa

123

124

125, 126 | ®ynakiuu

127, 128 | KoopauHathl 1 TpaguKu

129

130, 131 | Apudmerndeckas U TEOMETPHUECKAs! IPOTPECCHU
132, Pemrenne TekCTOBBIX 3a1a4

133,

134

135. KonTtponbHas padota Ne 8 «lToroBast KOHTpOJIbHAS

136

pabora o anredpe »
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