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1. Ilnanupyemble pe3yJibTaThl H3y4eHHs Y4eOHOI0 MpeaMeTa

IIporpaMMa obOecrieunBaeT JOCTMIKEHHME CIEAYIOIIUX  PE3YIbTaTOB  OCBOCHMS
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

JIUYHOCMHbLE:

- opMUpOBaHNE OTBETCTBEHHOTO OTHOIICHHS K YUEHHUIO, TOTOBHOCTh M CIIOCOOHOCTHU
oOyJaroluxcsi K cCaMOpa3BUTHIO M CaMOOOPa30BaHHIO HA OCHOBE MOTHBALIMU K OOYYEHHIO U
MMO3HAHUIO, BRIOOPY NaibHEeHIero oopazoBanust Ha 0a3e OPUEHTUPOBKH B MHUpE MPOdeccHil u
npodeccHOHANBHBIX ~ MPEANOYTEHUH, OCO3HAaHHOMY  IOCTPOCHUIO  HHJAWBHIYaJbHOU
00pa30BaTeNbHON TPACKTOPUU C YIETOM YCTOWYUBBIX MTO3HABATEIILHBIX HHTEPECOB;

- (GopMUpOBaHHE IIEIOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;

- ¢bopMUpOBaHHE KOMMYHUKATHBHON KOMIETEHTHOCTH B OOILIEHUH M COTPYTHUYECTBE
CO CBEPCTHHKAMH, CTAPIIMMH W MIIAIIIAMHU, B 0Opa30BaTEIILHON, OOIIECTBEHHO MOJIC3HOM,
y4e0HO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUIAX IEATEIBHOCTH,

- YMEHHUE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOUM M MMCHbMEHHOM peuu;

- IIOHMMAaTh CMBICJI MOCTABJICHHOW 3a/Ja4d, BBICTPAaUBaTh APTyMEHTALMIO, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEDPHI;

- KPUTUYHOCTb MBIIUJICHUSI, YMEHUE pPACHO3HAaBATh JIOTMYECKM HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIIMYATh TUIIOTE3Y OT (DaKTa,

- MpEeCTaBlIEHUE O MaTeMaTHYEeCKON HayKe Kak cepe 4enoBeUecKkol e TeNbHOCTH, 00
JTamnax ee pa3BUTHs, O €€ 3HAUMMOCTHU ISl pa3BUTHS IUBHIIU3AINY;

- KpEaTUBHOCTb MBILIUICHUS, HHUIIMATUBA, HAXOAYUBOCTb, AKTUBHOCTH MPHU PEUICHUHU
MaTeMaTUYeCKUX 3a/1a4;

- yMeHHE KOHTPOJHpPOBaTh TMpOIECC M pe3ynbTaT Yy4eOHOMl MaTeMaTH4ecKou
NEeSTeTbHOCTH;

- CHOCOOHOCTh K IMOIMOHAILHOMY BOCHPUSTHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ad,
pELIEHHH, pacCyKICHU;

Memanpeomemuole:

- YMEHME BHJETh MaTEeMaTHYECKYI0 3a7ayy B KOHTEKCTE MPOOJIEMHON CHUTyallud B
JOPYTUX JUCHUIUIMHAX, B OKPY>KAIOLIEH KU3HH;

- YMEHHE HaxOJUTh B Pa3IMYHBIX HCTOYHMKAX HH(OpMaIuio, HEOOXOAUMYIO s
pelleHrs MaTeMaTHYeCKUX MpooJieM, U MPEICTaBIATh €€ B MOHATHON dopMe;

- YMEHHE NpPUHUMATh pEIIeHHE B YCIOBHMSIX HEMOJHONW W M30BITOUHOW, TOYHOW H
BEPOATHOCTHON MH(OpMAIUY;

- YMEHHE [IOHMMaThb M HCIIOJIIB30BAaThb MAaTEMATUYECKUE CPEICTBA HAIVISIAHOCTH
(rpadguku, auarpaMMbl, TaONMIBI, CXE€Mbl W Jp.) OIS WUIIOCTpPAallMM, WHTEPIpETalNH,
apryMeHTaluy;

- yMEHHME BBIIBUraTh THUIIOTE3bl NPU PELICHUH Y4eOHBIX 3aJady U IOHUMATh
HE00XOAUMOCTh X POBEPKU;

- YMEHHE NPUMEHSATh UHIYKTUBHBIE U JAEIYKTUBHBIE CIIOCOOBI PacCyXJACHUH, BUIETbH
pa3IMyYHbIE CTPATETUy PELICHMS 3a/1a4;

- MOHUMAaHHE CYUIHOCTH aJTOPUTMHYECKHUX MPEANHCAHUNA M yMEHHE JeiiCTBOBAaTh B
COOTBETCTBHH C MIPEITIOKEHHBIM aITOPUTMOM,;

- YMEHHME CaMOCTOSTENbHO CTABUTH L€JH, BBIOMpPATh U CO3/aBaTh AJITOPUTMBI JUIs
peleHus yueOHbIX MaTeMaTHUECKUX MPooIeMm;

- YMEHHE IUIAaHUPOBAaTh U OCYLIECTBIATh JEATEIBbHOCTh, HAIIPABICHHYIO HA PELICHHE
3a]1a4 UCCIIEI0BATENBCKOTO XapaKTepa;



- YMEHHE CaMOCTOSITENbHO IJIAHHUPOBATh AIBTCPHATHBHBIC MYTH JOCTIIKEHUS IIETeH,
OCO3HaHHO BHIOMpaTh Hambonee d(PPEeKTUBHBIE CMOCOOBI  pelIeHUs Y4YEOHBIX U
MO3HABATENIBHBIX 33]1aY;

- YMEHHE OCYILECTBJIATh KOHTPOJb MO PE3yiabTaTy U CHOCOOy IEHCTBUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCHTH HEOOX0IUMbIC KOPPEKTHUBEI;

- YMEHHUE AaJIeKBaTHO OLIEHHWBATh MPABUWJIBHOCTh WJIM OHIMOOYHOCTH BBIMOTHEHUS
yueOHOM 3a/1aun, e O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEICHUS;

- OCO3HAHHOE BJAJCHHE JIOTUYECKUMHU JCHCTBUSMH  ONpEJCNICHUsl TOHSATHH,
00001IIeHNS, YCTAHOBIICHUS aHATIOTHH, KiIaccu(UKaIy Ha OCHOBE CaMOCTOSITEIILHOTO BBIOOpA,
OCHOBaHUM U KPUTEPHEB;

- YMEHHE YCTaHaBJIMBATh NPUYNHHO-CIICICTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKOE
paccyxieH1ue, yMO3aKJIFOUeHUE U BHIBOJIbI;

- yMEHHE CO3/aBaTh, NPHUMEHATh U MPEoOPa3OBBIBATH 3HAKOBO-CHMBOJIUYCCKUE
CpeICTBa, MOAEIU U CXEMBI JUIsl pEIIeHUs yueOHBIX U MO3HABATENIbHbBIX 33/1a4;

- YMEHHE OpPraHW30BBIBATH YYEOHOE COTPYIHHYECTBO M COBMECTHYIO JCSITEIHLHOCTDH C
YUUTENIEM U CBEPCTHUKAMU; YMEHHE paboTath B TpyIe; GopMyIupoBaTh, apryMEHTUPOBATh U
OTCTauBaTh CBOC MHEHHUE;

- (opmupoBanue yueOHON U OOIIETIOIH30BATENHLCKON KOMIETEHTHOCTH B 00JacTH
KCIIO0JIH30BaHUsI THPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (MKT-koMIieTeHTHOCTH).

npeomemnbole:

- OBIaJeHUEe 0a30BbIM MOHATHIHBIM ammapaToM MO OCHOBHBIM pa3fefiaM COIepKaHUS;
npefcTaBieHre 00 OCHOBHBIX HW3YyYaeMbIX TOHATHAX (YHMCIO, TeoMmerpuueckas urypa,
ypaBHEHHUE, (YHKIUS, BEPOATHOCTD) KaK BAKHEUITUX MAaTEMAaTUYECKIX MOJAEISAX, MO3BOJISIOIINX
OINMCHIBATh U U3y4aTh peaJIbHbIE MPOLIECCHI U SABJICHUS;

- yMmeHue paboTaTh C MaTeMAaTUYECKMM TEKCTOM (aHAJU3UpOBaTh, HW3BICKATh
HEe0OXoauMyl0 HWH(OpPMAIMI0), TOYHO W TPAMOTHO BBIPAXATh CBOM MBICIM B YCTHOH U
IIUCbMEHHOW pe4YdM C TPUMEHEHHMEM MAaTEMAaTHMYECKOM TEPMHMHOJIOTMM W  CHMBOJIMKH,
UCIIOJIb30BaTh pa3jMyYHbIe S3bIKM MAaTEMAaTHUKH, IMPOBOJAUTH KIACCU(PUKALUU, JIOTHUYECKHUE
000CHOBaHMS, J10Ka3aTENILCTBA MATEMATHUYECKUX YTBEPIKICHHIA;

- pa3BUTHE NPEJCTABICHUNW O YHUCIE U YHUCIOBBIX CHUCTEMaX OT HATypPaJbHBIX [0
JNEHUCTBUTENBHBIX YHWCEN; OBJIA/ICHHE HABBIKAMU YCTHBIX, NMUCbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYHCIICHHI;

- OBJIQJICHUE CHUMBOJIBHBIM SI3bIKOM aNreOpbl, MpUEeMaMH BBITOJHEHUS TOXIECTBEHHBIX
peo0pa3oBaHUl pPAllMOHAIBHBIX BBIPAXKEHHUM, pELIEHUS YpaBHEHHM, CUCTEM YpaBHEHMH,
HEPABEHCTB U CUCTEM HEPABEHCTB;

- YMEHHE MHCMONb30BaTh MJEI0 KOOPJIMHAT Ha IIJIOCKOCTH JJIsi HHTEpIpeTaluu
YPaBHEHUI, HEPABEHCTB, CUCTEM;

- yMeHHE MpPHUMEHTh anredpandeckue MpeoOpa3oBaHMsl, ammapar YypaBHEHHH U
HEPAaBEHCTB MJIs pELICHMs] 3aJady M3 pa3iIUYHbIX pa3/ejoB Kypca; OBJIAaJEHHUE CHUCTEMOU
(GYHKIIMOHATIBHBIX MOHATUH, (YHKIIMOHATIBHBIM SI3bIKOM M CHMBOJIMKOI;

- YMEHHE UCMOJIb30BaTh (YHKIMOHAIBHO-TpapHUECKUE MPEICTABICHUS ISl ONMUCAHUS
U aHaJln3a pealibHbIX 3aBUCHMOCTEHH;

- OBJaJICHME OCHOBHBIMM CIIOCOOAMHU TMPEACTABICHHUS M aHajdh3a CTaTUCTHYECKHX
JAHHBIX; HAJTMYUE MPEJICTAaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHpPE U O
Pa3IUYHBIX CIOCO0aX UX U3YUEHHS], O BEPOSATHOCTHBIX MOJIEIISX.

PAIIMOHAJIBHBIE YNCJIA

BrInycKHUK Hay4duTCs !
- IOHUMAaTh OCOOEHHOCTH AECATUYHON CUCTEMBI CUMCIICHHUS;
- BJIAJETh NOHATUSAMU, CBSI3aHHBIMU C JEIMMOCTBIO HATYypallbHBIX YHCEIL;



- BBIpaXKaTh YMCJIAa B JKBHBAJIEHTHBIX (popmax, BeIOMpas Hambojee MOIXOMASIIYIO B
3aBUCUMOCTH OT KOHKPETHOI CUTYalllH;

- CpaBHUBATh M YIOPSAA0YMBATH PAllMOHATILHBIC YHCTIA;

- BBINOJIHSATH BHIYHMCIICHUS C PAllMOHAIbHBIMU YUCIIAMH, COUYETasl YCTHbIC U MHUCbMEHHbIE
IPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAJIbKYJIATOPA;

- UCIIOJIb30BATh MOHATHSA M yMEHUS, CBS3aHHBIE C MPOMOPLHUOHAIBHOCTHIO BEJIMYHWH,
OPOIEHTAMH B XOJ€ PEIICHHS MaTeMaTH4YeCKUX 3a7ad W 3a/1ad M3 CMEXKHBIX IMPEAMETOB,
BBINIOJIHATH HECIIOKHBIE TPAKTUYECKHUE PACUETHI.

Buinyckuuk noayuum 603mMoiHCHOCMb HAYYUMBCAL

- NO3HAKOMUMbCA C NOSUYUOHHBIMU CUCMEMAMU CUUCTEHUS C OCHOBAHUAMU,
omauunvimu om 10;

- yenyoums u paseumv NpeocmasieHus O HAMYPANIbHbIX YUCLAX U CE0UCMEax
oenumocmu,

- HaAyuumvCcsi UCHOIb308AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCIEHUs, NPpUobpecmu
NPUBLIYUKY KOHMPOJUPOBAMb 8bIYUCTEHUS, 8bIOUPAS NOOXO0AWUL OJIs1 CUMYAYULU CNOCOO.

JIEMCTBUTEJIBHBIE UNCJIA

BBITTYyCKHHUK HAydUTCS:

- HCIOJIb30BaTh HaYaJIbHBIC MPEJACTABICHHUS O MHOXECTBE JCH CTBUTEIBHBIX YHCET;

- BJIAJICTh MOHSATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €r0 B BHIYMCIICHHUSIX.

Buvinyckuux nonyuum 603mMoiuCHOCMb HAYYUMBCAL

- paszeums npeocmasgienue O Hucie U YUCI08bIX CUCMEMAX OM HAMYPAIbHLIX 00
OelicmeUmMenbHblX YUCes; O POJIU BbIYUCICHUL 8 Yel08eUeCKOU NPAKMUKE,

- paszsumeb u yeayoumev 3HAHUSA O OeCAMUYHOU 3aANUCU OelCMBUMENbHbIX HYUCe]l
(nepuoouueckue u Henepuoouyeckue opoou).

N3MEPEHNA, ITPUBJIMDXEHM A, OLIEHKHN

BrITyCKHUK HAy4UTCS:

- WCIOJb30BaTh B XOJ€ pEHICHHS 3a7ayd AJIEMEHTApPHbIE MPEACTaBICHUS, CBI3aHHBIE C
npUOIMKEHHBIMU 3HAYECHUSIMU BEJIMYHH.

Buvinycknux nonyyum 603modHcHocms HaAy4umuscs -

- NOHAMb, YMO HYUCI08ble OAHHble, KOMOpble UCNONb3VIOMCA Ol XaApaKmepucmuKu
00beKMO8 OKPYHCAIOUIe20 MUpA, AGNAIOMCA NPEUMYUECMEEHHO NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHULL, COOEPHCAUWUXCS 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO
CYyOUms 0 NO2PeuwHOCMUY NPUOTUINCEHUSL,

- NOHAMb, YMO NOSPEUHOCb PEe3YIbMama Gbl4UCTIeHUU OOIHCHA DbIMb COUSMEPUMA C
NO2PEeUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BbIPAKEHUW A

BrinmyckHHUK HayduuTCs:

- BJAJETh TOHATUSAMHU «TOXAECTBO», «TOXKIECTBEHHOE NpeoOpa3oBaHUE», pelIaTh
3a/lauu, coJiepkalire OyKBEHHbIE JaHHbIE; paboTaTh C popMyiaMu;

- BBIIOJHATH NPeoOpa3oBaHUS BBIPAKEHUH, COJEpXKAIIUX CTENEHH C LEIbIMU
MOKa3aTesIsIMU U KBaJpaTHbIE KOPHU;

- BBINIOJIHATH TOX/IECTBEHHBIE TPEOOPA30BAaHUS PALlMOHAIBHBIX BBIPAKEHUIM HA OCHOBE
npaBuJl I€WCTBUIM Ha/l MHOTOWIEHAMH H alreOpanyeckKuMH IpoOsIMH;

- BBIIIOJIHATD Pa3JIOKEHNE MHOTOWICHOB HA MHOXKUTEIIN.

Buvinycknuk nonyuum 603mM0%CHOCMb HAYYUMBCA



- HAYYUMbCA 8bINOIHAMb MHO20UA08bLE NPE0OPA308AHUS PAYUOHATLHBIX 8bIPANHCEHU,
NPUMEHSIA WUPOKUL HAOOP cnocobos u npuémos;

- NPUMEHAMb MOAHCOECMEEHHbLE NPE0OPA308aAHUS OIS peUleHUs 3a0ay U3 PA3IUIHbIX
pazoenos Kypca (Hanpumep, 0Jisi HAX0AHCOEHUS HAUDOIbULe20/HAUMEHbULE2O 3HAYEHUS
BbIPANHCEHUS).

YPABHEHUA

BrInmycKHUK Hay4uTCS:

- peuiaTh OCHOBHBIC BH/IbI PAllUOHAIBHBIX YPABHEHHI C OJJHOM MEpeMEHHON, CUCTEMBI
JBYX YpaBHEHUU C ABYMS IEPECMECHHBIMH;

- MOHMMATh YpPaBHEHHE KaK BaXXHEUIIYI0 MAaTeMaTHYECKYI0 MOJENb JUIsl ONUCAHUS U
U3Y4CHUsS] Pa3HOOOPA3HBIX PEANTbHBIX CUTYAIlUW, peliaTh TEKCTOBBIC 3aJa4d aIreOpandecKuM
METO/I0M;

-  MPUMEHATh TpadUyecKWe TMPEJCTABICHUS IS HCCICIOBaHUS  ypaBHCHHIA,
UCCJIEIOBAHUS U PELICHUSI CUCTEM YPABHEHH C IBYMs ITE€PEMEHHBIMHU.

Buvinyckuux noayuum 603M0HCHOCIb HAYUUMBCA

- 081a0emb CReYUaIbHbIMU NPUEMAMU PeULeHUs YPABHEHULL U CUCEM YPAGHEHULL,
YBEPEHHO NPUMEHAMb Annapam ypasHeHull 0Jisl peuleHus pazHooopa3HbiX 3a0a4 U3
MamemMamuxu, CMeNCHbIX NPeoMemo8, NPaKmuKu,

- npumenams epaghuyeckue npedcmasierus OJisl UCCAe008AHUSL YPABHEHU, CUCTEeM
ypasneHutl, cooeparcaux Oykeennvle Kodghgduyuernmal.

HEPABEHCTBA

BbInyckHUK Hay4uuTCA:

- IOHUMATh U IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHHEM
HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

- peuaTh JJMHEHHbBIE HEPAaBEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBI; peniaTh
KBaJIpaTHbIE HEPABEHCTBA C ONIOPOI Ha rpaduyecKue NpeCTaBIeHUS;

- IPUMEHSATH arapaT HepaBeHCTB IS PEIICHUS 33/1a4 U3 Pa3JIMYHBIX pa3JesioB Kypca.

Buvinycknux nonyyum 603mMoiCHOCIb HAYYUMBCA!

- pa3HooOpaA3HLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, Y8ePEHHO NPUMEHAMb
annapam HepageHcmas OJisl peuleHus pasHo0OPA3HbIX MAMEMAMUYecKux 3a0ad u 3a0a4 u3
CMEMNCHBIX NPeOMemo8, NPAKMUKU;

- npuMeHaAms epaguieckue npedcmasieHus 0 UCCIe008AHUS HEPABEHCME, CUCEM
Hepagencme, cooepicamux OyKeeHHvle Kodpuyuenmeoi.

OCHOBHBIE ITIOHATHA. YNCIIOBBIE ®YHKIIMN

Buvinycknuk nayuumcs:

- TOHUMaTb M HUCIOJB30BaTh (YHKIMOHAJIbHBIE MOHATUA U S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

- CTpouTh TpadUKH 3JIEMEHTApHBIX (YHKIMH; HCCIeA0BaTh CBOICTBA YHCIOBBIX
GyHKUIMNA Ha OCHOBE U3Y4YEHHMsI IOBEICHUS UX I'PaUKOB;

- TOHMMaTh (YHKIMIO KaK BaXXHEHIIYI0 MaTEeMaTHYECKyI0 MOJENb JUJIsl ONHCaHUs
MPOLIECCOB U SIBJICHUH OKPYXAIOLIEro MHUpa, MNPUMEHSTh (PYHKIIMOHANBHBIN S3bIK IS
ONMCAHUS U UCCIIEAOBAHUS 3aBUCUMOCTEN MEXTy (PU3HMUECKUMHU BETHUYNHAMHU.

BoinyckHuk noayuum 603MOMCHOCMb HAYYUMbCAL:

- NpoBOOUMb UCCNIE008AHUS, CEAZAHHbIE C USYUEHUEM CBOUCME PYHKYUL, 8 MOM YUCTe C
UCNONIb306AHUEM KOMNbIOMeEpPA, HA OCHO8E 2PAuKo8 U3VUEHHBIX QYHKYU cmpoums Oonee
CllodICHbLE 2paAduKU (KYCOUHO-3A0anHbIe, C «BLIKOIOMBIMUY MOUKAMU U M. N.);



- UCNONBL308aMb PYHKYUOHANbHBIE NPEOCMABNIeHUs U CEOUCMEa QYHKYUL 0N peueHus
Mamemamuyeckux 3a0a4 U3 pasiuyHslx pazoenos Kypca.

YUCJIOBBIE ITOCIIEAOBATEJIBHOCTHU

BBINYyCKHUK HAYYHTCS:

- MOHUMATh W KMCIOJB30BaTh S3BIK MMOCJIEI0BATEILHOCTEH (TEPMUHBI, CUMBOJIUYECKHE
0003HaueHHUs);

- IPUMEHSTH (HOPMYJIBI, CBI3aHHBIC C ApU(METUUECKON U TEOMETPHUIECKON MPOTPECCUid,
U amnmapar, cOpMHPOBAHHBIA MPU U3YYEHUH JPYTUX pa3lelioB Kypca, K PEUICHHIO 3allay, B
TOM YHCIIe C KOHTEKCTOM U3 peaibHOU KU3HH.

Buvinyckuux noayuum 603M00CHOCIb HAYYUMbC:

- pewiamb KOMOUHUPOBAHHbIE 3A0ayU C NPUMEHEHUeM (QOPMYL N-20 YleHd U CYMMbl
nepevix N YIeHO8 APUPMEemuueckol U 2eoMempuyeckol npocpeccutl, NPUMEHsss Npu 3mMom
annapam ypasHeHull U HepageHCcme;

- NOHUMAMb  APUDMEMUYECKYI0 U 2eOMEeMmPUdecKylo Nnpozpeccut Kak @YHKyuu
HAmMypaibHO20 apeyMeHma, CeA3bl8amb apupMemuieckyio npocpeccuio ¢ TUHetHbIM POCIOM,
2e0MempudecKyio — ¢ 9KCNOHEHYUATbHBIM POCHIOM.

OIMNCATEJIbBHAS CTATUCTUKA

BBITTyCKHUK HAYYHTCS MCIIOJIB30BATh MPOCTEUIITNE CIIOCOOBI MPEICTABIICHUS U aHAIIN3a
CTAaTHCTUYECKUX JTAHHBIX.

Buinyckuux nonyuum 603moxcHocms npuobpecmu nepeoHayaIbHbI ONbIM OP2AHU3AYUU
cOOpa OaHHBIX NPU NPOBEOEHUU ONPOCA 0OUECMBEHHO20 MHEHUL, OCYWECMEIAMb UX AHANUS,
npeocmasisims pe3yibmamvl ONPoca 8 8uoe maoauysl, OUASPAMMbL.

CJIYYAMHBIE COBBITUS Y BEPOSITHOCTD

BhITyCKHUK HayYUTCS HAXOJIUTh OTHOCUTEIBHYIO YACTOTY U BEPOSTHOCTH CIy4alHOTO
COOBITHS.

Buvinyckuux nonyuum 603modicHocms npuobpecmu onvim npoeedeHust Ciy4auHbix
IKCNEePUMEHMO8, 8 MOM HUCTe, C NOMOUbIO KOMNbIOMEPHO20 MOOETUPOBAHUS,
UHmMepnpemayuy ux pe3yibmamoa.

KOMBHMHATOPHUKA

BBIYyCKHUK Hay4YuTCs peliaTh KOMOWHATOPHBIC 3aJadyd Ha HaxXOXJACHHE dYHCIia
00BEKTOB MJIK KOMOUHAIUH.

Boinycknux nonyuum 603M04CHOCTb HAYYUMbCSL HEKOMOPLIM CREYUATbHBIM RPUEMAM
peutenus KOMOUHAMOPHBIX 3a0ay.

2. CopeprxaHme yuebHoro npeamera
COAEPXAHME KYPCA

APUOMETHUKA

Paunonanbﬂme qucja. PacnmpeHHe MHO>XKECTBaA HaTypaJ'II)HBIX quCceJI 10 MHOXKECTBaA
uenbiX. MHOXKECTBa LIENIBIX YHCENl 0 MHOXECTBa PAlMOHAIBHBIX. PallMOHANIBHOE YHCIIO Kak
OTHOIIIEHUE % , TIe M — IIeJI0e YUCI0, N — HaTypasibHOE. CTENEHb ¢ LETbIM MTOKA3aTeIEM.

JeiicTBuTeabHbIe uncaa. KBagpatuelii kopeHb u3 umucia. KopeHb TpeTbel CTEneHH.
3anuchk KOpHEH C MOMOIIBIO CTEMEHU ¢ JPOOHBIM IMOKa3aTeIeM.

[Tonatue 06 upparmoHabHOM yHcie. MppaloHaIbHOCTh YKCIa U HECOM3MEPUMOCTh
CTOPOHBI M TMaroOHAJIM KBajpara. JlecITHIHBIC TPUOIMIKEHUS HUPPAITMOHATBHBIX YHCET.



MHOXECTBO  NEHUCTBUTEIBHBIX  YHUCEN; IIPEACTABICHUE JCUCTBUTENIBHBIX  YUCEN
0ECKOHEUHBIMU IECATUUHBIMU 1po0siMu. CpaBHEHUE IEHCTBUTENBHBIX YUCE].

Koopaunataas mnpsimas. W3o00pakeHue dncesll TOYKAMH KOOPAWHATHOM MPSMOIA.
YucnoBble IPOMEXKYTKH.

N3mepenusi, npudanxeHusi, oneHKH. Pa3zMepsl 0OBEKTOB OKpysKarolero mupa (ot
JJIEMEHTAPHBIX YacTUll A0 BceneHHOMN), UIMTENBHOCTh IPOLECCOB B OKPYKAIOIIEM MHUDE.
Boienenne MHOXUTENST — CTENEHHM JeciITH B 3amucu uucia. [lpubnmxéHHoe 3HaueHHe
BEJIMYMHBI, TOUHOCTh NpHOIkeHus. [Ipukuaka 1 olieHKa pe3ynbTaToOB BEIUMCICHUI.

AJII'EBPA

AJjredpanyeckue BbIpaskeHMs. byKBeHHbIE BBIPAKEHUsI (BBIPAXKEHUS C IEPEMEHHBIMHU).
UucnoBoe 3HaYeHHE OYKBEHHOrO BbIpakeHUs. JlomycTUMBble 3HAU€HHUsS TEPEMEHHBIX.
[ToncranoBka BbIpakeHUH BMeCTO nepeMeHHbIX. [IpeoOpa3oBaHue OYKBEHHBIX BBIpA)KEHUH Ha
OCHOBE CBOMCTB apu(hMETHUECKUX AeicTBUI. PaBeHCTBO OyKBEHHBIX BBIpaXeHHU. TOXIECTBO.

Crenenp ¢ HaTypajabHBIM IOKa3areaeM M €€ cBoicTBa. OIHOYICHBI U MHOTOUJICHBI.
Crenenp MHorowieHa. CrokeHue, BbIUUTAHUE, YMHOXEHHE MHOrOWIEHOB. MOOopMyIibl
COKpPAIIEHHOTO YMHOXXEHMsI: KBaZpaT CyMMbl M KBajgpar pasHocTtu. PDopMyiia pa3sHOCTH
kBagpatoB. [IpeoOpa3zoBaHue LENOT0 BHIpaKEHUS B MHOTOWIEH. Pa3inokeHne MHOTOWICHOB Ha
MHOKUTENU. MHOrowIeHsl ¢ oqHoN nepeMeHHol. Kopens MHOrounena. KBagparHslil TpéxuiieH;
pasJIoKEeHUE KBaJPaTHOTO TPEXWIEHA HA MHOKUTEH.

Anrebpanueckast 1po0b. OCHOBHOE CBOWCTBO anredpamdeckoil apobu. Crnoxenue,
BBIUUTAHNE, YMHOKCHHUE, JIeIeHUE anreOpandeckux npoodeil. CTeneHp ¢ meiabIM MoKa3aTeneM U
e€ CBOMCTBA.

PannonanbHble BoIpaykeHUS M UX IpeoOpazoBaHusl. Jloka3aTeabCTBO TOKIECTB.

KBanpartHbie kopHu. CBoiicTBa apu(pMeTHUECKUX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHE
K [IPe00pa30BaHUIO YUCIIOBBIX BHIPAKEHUI U BHIYMCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ofgHoW nepeMeHHOW. KopeHp ypaBHeHus. CBolicTBa
YHUCJIOBBIX PABEHCTB. PABHOCHUIIBHOCTh YPAaBHEHMIA.

JIuneitHoe ypaBHeHue. KBajpaTHoe ypaBHeHHe: (opMyna KOpHEH KBaJpaTHOTrO
ypaBHeHus. Teopema Buera. Penienue ypaBHEHUH, CBOASIIMXCA K JIMHEMHBIM M KBaJIpPaTHBIM.
[Tpumepsl pemieHuss ypaBHEHHH TpeTbe u ueTBEpTON cremeHed. Pemenue apoOHO-
palrOHAIbHBIX YPABHEHUM.

YpaBHeHHE C AByMs IIEpEMEHHBIMU. JIMHENWHOE ypaBHEHUE C ABYMs IEPEMEHHBIMH,
IIPUMEPBI PELICHNS YPABHEHHUU B LIEJIBIX YNCTIAX.

Cucrema ypaBHEHUH ¢ OByMs IepeMeHHbIMU. PaBHOCMIBHOCTE cucTeM. CUCTEMBI ABYX
JUHENHBIX YPAaBHEHWH C JBYMs II€PEMEHHBIMHU; PEIICHHE IIOJCTAaHOBKOM M CIIOKEHHEM.
IIpuMepsl peleHrs CUCTEM HEIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenre TekCTOBBIX 33724 aNTreOpandecKuM CIIOCOOOM.

JlekapToBbI KOOpJIMHATHI Ha IUIOCKOCTH. ['padmueckass mHTepHpeTanus YpaBHEHHS C
JIBYMsI TEepeMEeHHbIMU. ['paduk JMHEHHOro ypaBHEHHUS C JIByMS IME€pEMEHHBIMHU; YTJIOBOMN
KO3 PUIMEHT NPSAMOH; yCI0BHE NapalJIeIbHOCTH NPAMBIX. [ paduku mpocTeHmx HeMMHEHHBIX
ypaBHEeHUM: mapabona, runepdbona, OKpyKHOCTb. ['paduueckas uHTEprpeTanus CHCTEM
YPaBHEHUU C ABYMsI [IEPEMEHHBIMH.

HepaBencrBa. YwuciioBble HepaBeHCTBA M HUX CcBoWcTBa. HepaBeHCTBO ¢  OnHOM
[epeMEHHON. PaBHOCHIBHOCTb HEpaBEHCTB. JIMHEHMHBIE HEPABEHCTBA C OJHOU IEPEMEHHOU.
KBagpartHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJHOW ITEPEMEHHOM.

OYHKINN

OcHoOBHbIE MOHATHSA. 3aBUCUMOCTH MeXy BennuuHamu. [lonstue pynkiuu. O6mactpb
ONpeNeNIeHus] W MHOXKECTBO 3HaueHMH QyHKiuu. CrnocoOwl 3amanus ¢yHkuuu. ['padux



¢ynkuuu. CpoiicTBa ¢GyHKUMH, WX oToOpaxkeHue Ha rpaduke. [Ipumepsl rpadukoB
3aBUCUMOCTEH, OTPAXKAIOIIUX PEaIbHbIE MPOLECCHI.

YucnoBble ¢yHkuun. DyHKIMHM, ONUCHIBAOIIME MPAMYID U 0OpaTHYIO
POMOPLUOHANILHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuneliHas ¢yHkius, e€ rpaduk u
cBoiictBa. KBagpatuunas ¢ynkuus, e€ rpaduxk u cBoiictBa. CreneHHble (QYHKIUU C
HATYpaIbHBIMU MOKA3aTelaMu 2 U 3, UX rpaduku U cpoiicTBa. ['paduku GyHkumidi y = vx ,
y=Vx,y = |x|

YucnosBbie mociaer0BaTeIbHOCTH. [[oHATHE YMCIIOBOM IOCIIEOBATEIBHOCTU. 3aJaHKe
MOCIIEA0BATEIBLHOCTH PEKYPPEHTHON (hopmynoit u ¢opmyioil n-ro wieHa. ApupmMerudeckas u
reoMerpuueckas mporpeccur. PopMylbl n-ro uwieHa apuhMETHYECKOW M TeOMETPHUYCCKOMN
IPOrpeccuii, CyMMbI IMEpBBIX Nn-X 4ieHOB. M300pakeHue uieHOB apu(pMETHUYECKOH U
F€OMETPUYECKOM  MPOrpecCMid  TOYKAMH  KOOPJAMHATHOM  IUIOCKOCTH. JIMHEWHBIA U
SKCHOHEHIHMAIBbHBINA POCT. CII0KHBIE TPOLICHTBHI.

BEPOATHOCTD U CTATUCTUKA

OnucarenbHasi craTucTuka. [IpesnctaBieHue NaHHBIX B BUAE TaOJML, JUarpamu,
rpa¢ukoB. CrnydaiiHas W3MEHYMBOCTHh. CTAaTHCTHUECKHE XapaKTEpUCTHKH Habopa JaHHBIX:
cpeaHee apudmernueckoe, MeAuaHa, HauOoJbllee U HaMMEHbIIEEe 3HAYEHUS, pa3Max.
ITpencraBiaeHne 0 BBIOOPOYHOM HCCIIEIOBAHUU.

Cay4aiinbie cOOBITHSI M BepPOATHOCTB. [loHATHE O Ciy4ailHOM ONBITE U CIIy4aliHOM
coObiTuH. YacTtora ciiydailHOro coObITus. CTaTUCTUYECKUN MOJAXOJ K MOHSATHIO BEPOSTHOCTH.
BeposTHOCTM ~ IPOTHBOIONOXKHBIX ~ coObITMH.  HesaBucumble — coObITHSA.  YMHOXEHHE
BEpOSTHOCTEH. JlocToBepHBIE M HEBO3MOXKHbBIE COOBITHS. PaBHOBO3MOJKHOCTH COOBITHH.
Knaccudeckoe onpezneneHre BEpOSATHOCTH.

KomOunaropuka. Pemienne KOMOMHAaTOpHBIX — 3aj7ad  IepeboOpoM  BapHUaHTOB.
Komb6unaropHaoe npasuio ymHoxeHus. [lepectaHoBKY U pakTOpHall.

JIOTMKA 1 MHOXECTBA

TeopeTuKo-MHOKeCTBEHHbIe MOHATHAA. MHOXXECTBO, DJIEMEHT MHOXKECTBa. 3a/laHHe
MHOXECTB TEPEYUCICHUEM 3JIEMEHTOB, XapaKTePUCTUYECKUM CBOMCTBOM. CTaHIapTHbIE
0003HaUYeHHs YMCIIOBBIX MHOeCTB. [lycToe MHOXecTBO U ero obo3HaueHnue. [loamMHOXKECTBO.
OObenuHeHNe U NepeceyeHe MHOXKECTB, Pa3HOCTh MHOKECTB.

Nnnroctparusi OTHOLIEHUH MEXAYy MHOXKECTBAaMU C TOMOIIBIO auarpamm Oiinepa —
Benna.

JyieMeHTHhl JIOTHMKH. [loHsATHE O PaBHOCWIBHOCTH, CIIEIOBAHUU, YIOTpeOIeHUE
JIOTUYECKUX CBA3O0K €Cau ..., MO ..., 8 MOM U MOJbKO 8 MOM Clyyae, JTIOTUYECKUE CBI3KU U, UIU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

Hcropus (GopMUpOBaHHS TOHATUS YMCIA: HATypalbHbIE 4YHCIA, APOOH, HEIOCTATOYHOCTh
PALMOHATIBHBIX YHCEN JUTS TEOMETPUUYECKUX U3MEPEHNH, MpPalMOHANIbHBIE ynciia. CTapuHHBIE CUCTEMBI
3amucu uyncen. [Ipoou B BaBunone, Erumre, Pume. Otkpbrtue necstuusbix apoOeit. CrapuHHbIE
cucteMbl Mep. JlecaTudHble ApoOu U MeTpudeckas cucrema Mep. [losiBeHne oTpuIiaTenbHbIX Yrcel U
Hyis. JI. Maranmxwit. JI. Oiinep.

3apokaenue anreOpbl B Heapax apudmeruku. An-Xope3mu. Poxienne OyKBEHHONW CHMBOJIMKH.
I1. ®epma, @. Buer, P. lexapt. HMcropust Borpoca 0 HaxoxIeHUH (GopMysl KOpHeH anreOpandecKux
YpaBHEHMI, HEpa3pelMMOCTh B paJKaliax YpaBHEHHUI cTenenu, Oombieil uetbipéx. H. Tapranbs, k.
Kapnano, H. X. A6erns, O. ['arya.

N300pereHne Merofa KOOPAMHAT, MO3BOJIIOLIETO MEPEBOAUTH F'€OMETPUYECKHE OOBEKThl Ha
361K anreOpbl. P. Jlekapt u I1. depma. [IprmMepb! pa3anvHbIX cCHCTEM KOOPIUHAT Ha INIOCKOCTH.



3anaya Jleonapno Iluzanckoro (PuboHauum) o kponmkax, uncina PuOonHayuyn. 3agada o
[IaXMAaTHOMU JTIOCKE.

Hcroxkn Teopun BEpOSTHOCTEH: CTpaxoBoe J1eio0, asaptHele urpbl. I1I. depma u b.
[Tackanse. S. bepuymmm. A. H. Koamoropos.

3. TemaTuueckoe INIAHUPOBAHHUE C ONIPEACJICHUEM OCHOBHBIX BU/10B y‘leﬁHOﬁ
ACATECJIBbHOCTH

Auredpa

7 kjaacc

Conep:kanue matepuaja

Yackwl

XapakTepuCcTHKA OCHOBHBIX BUI0B
NesiTeJILHOCTH YYEHUKA (HA YPOBHE
Y4eOHBIX /1eiiCTBHI)

I'naBa 1. [IpoOu u

riporieHTsl (11 4.)

CpaBuenue npo6eii(m.1.1)
Beruncienus ¢

pannoOHaJIbHBIMH YU CJIaMHU (H
1.2)

4

Crernens ¢ HaTypaJbHbIM
IIOKa3aTcjiIcM

(m1.3)

3amaun Ha ipoueHTHl (11 1.4)

|

CraTtuctuyeckue
XapakTepucTuky (m.1.5)

0O0630p 1 KOHTPOJIH
.KontponbHas padora Nel

CpaBHMBaTh U yHOPSAA0UYUBATh PALlUOHATIbHBIC
qucia. BoinonHsATh BBIUYHCIICHUS c
paluroOHAIbHBIMU YUCJIaMH, BBIYUCIISITh
3HAYEHUs  CTENEHEW ¢  HaTypaJbHBIMU
MOKa3aTeJsIMU.  BBINONHATD NOPUKUAKY U
OLICHKY B XOJI¢ BbIUMCIEeHUU. Mcnonb3oBaTh
HKBUBAJICHTHBIC  MPEJCTaBICHUS  JPOOHBIX
qucesl MpU UX CPAaBHEHHM U B BBIUMCIICHHUSX.
[IpoBOIUTH  HECHOXHBIE  HCCIEAOBAHUS,
CBS3aHHBIE CO CBOMCTBAMM JPOOHBIX YHUCEIl,
OMHUpasiCh HAa YUCIIOBBIE HIKCIIEPUMEHTHI (B TOM
Yucli€é C HCIOJb30BaHUEM KaJlbKYJsATOpA,
KOMITBIOTEPA).

OcymectBiath nouck uHpopmanuu (8 CMN),
colepKalleil  JaHHbBIE, BBIPAKECHHBIE B
MIPOLIEHTaX, UHTEPNPETUPOBATh STH JaHHBIE.
Pemate 3a1aun Ha MpoOLEHTH! U ApoOu (B TOM
qyucie 3a7adyd M3 peaJbHOW  IpPaKTHKH,
UCIIOJIB3YS npu HE00X0IUMOCTH
KaJIbKYJISITOD). [IpuBoauth TIPUMEPHI
YHUCJIOBBIX JIaHHBIX (LI€HA, POCT, BpeMs Ha
JIOpOTY), HAXOJIUTh cpeiHee apupMeTudecKoe,
MOy M pa3Max YHUCIOBBIX HaOOpOB, B TOM
YHUCJIe U3BJICKAs HEOOXOAUMYI0 MH(POPMAIIHIO
u3 Tabmum W guarpamMm.  [IpuBoauThH
coJlepKaTeNbHble TMPUMEPHI  HCIIOIb30BaAHUS
CpEIHEro apu(pMeTHYecKOro, MoJsl U pazmaxa
JUIsL OTHCaHUsl JTaHHBIX (IeMorpaduyeckue u
COLIMOJIOTMYECKUE  JIaHHBIE,  CIIOPTHUBHBIE
MOKAa3aTeNu U Jp.

I'naBa 2 [Ipsimast u oGpaTHast
MIPONOPLIMOHATIBHOCTH (84)

12-14

3aBUCUMOCTH U (POPMYIIBI
(m. 2.1) [psimas
MOMOPUIMUOHAIBHOCTD.
O6parHas

3

MonenupoBaTh HECJIOKHBIE 3aBUCUMOCTH C
OMOIIBIO ()OPMYJI; BBITIOJIHATD BBIYHCICHHS
no ¢opmysaM, BeIpakaTb U3 (QOPMYIIBI OJHU
BCJIMYMHBI 4Yepe3 apyrue. PacnosnaBatb




MIPOTIOPITMOHATBHOCTH (11.2.2)

OpsIMyI0 U O0paTHYIO MPONOPIHOHATbHbBIE

15-17 | Ilponopuuu. Pemenue 3anau 3 3aBUCUMOCTH. Hcmons3oBarts CBOMCTBA
C MIOMOUIbIO MPOIIOPLUU npsAMoil M 00paTHON NPONOPLUUOHATBHOCTU
(m.2.3) IIponopruoHanbHOE JUISL BBIIIOJIHEHUS NPAKTHUYECKUX pPaCUYETOB.
nenenue (m.2.4) Pemate TekcTOBBIE 3amauuM Ha MPSAMYI0 U
18-19 O0630p ¥ KOHTPOITh 2 00paTHYIO MPOMOPIHUOHAIBHEIC 3aBUCUMOCTH,
KonrpoinbsHas paGora Ne2 Ha MPONOPIMOHAIBHOE JIeNeHue (B TOM YHCiIe
C KOHTEKCTOM M3 CMEXHBIX IUCLUMIUIMH, U3
peanbHOW  JKWM3HHM).  AHaauM3UpoBaTh U
OCMBICTIMBATh TEKCT 3aJaud, MOJEIUPOBATH
yCIOBHE C  IIOMOILBIO  CX€M, CTPOMTH
JIOTHYECKYIO LETOYKY paccyXIeHU;
KPUTUYECKH OLICHUBATh IIOJIyYCHHBIH OTBET,
OCYIIECTBIISAITh  CAMOKOHTPOJIb,  IPOBEPSs
OTBET Ha COOTBETCTBUE YCIOBUSIM
I'naBa 3. Benenue B anrebpy (9 4.)
20-22 | bykBeHHas 3alluCh CBOMCTB 3 [IpuMeHATh SA3bIK aJreOpbl MPHU BBITOJIHCHUH
NeMCTBUI HAJl YUCIIaMU ( AIIEMEHTAPHBIX 3HAKOBO-CUMBOJIMYECKUX
n.3.1) Ilpeo6pazoBanue NEUCTBUI:  UCHONB30BaTh  OYKBBI TS
OYKBEHHBIX BBIpaKEHUMN 0003Ha4YeHMs] 4HCed, M 3alucH  OOIIMX
(n.3.2) YTBEPKACHUM; MOAECTUPOBAaTh OYKBEHHBIMU
23-26 Packpritue cko0ok (11.3.3) 4 BBIPAKECHUSIMU yCJIOBHS, OMHCaHHBIC
[IpuBenenne noJ0OHBIX CIIOBECHO, = PUCYHKOM WM  4YEPTEkKOM;
cinaraembix (11.3.4) npeoOpa3oBhIBaTh anreOpanyeckrue CyMMBI U
27-28 O0630p ¥ KOHTPOITb 2 NOpOU3BEACHUS  (BBINOJHATH  [PUBEICHHE
KonTponbras padora Ne3 MOJOOHBIX CIIAaTaeMBIX, PACKPBITHE CKOOOK,
YIIpOILLIEHHE Mpou3BeieHu i ). BBImonHAT
YHUCIOBbIE  TIOJACTAaHOBKM B  OyKBEHHOE
BbIp@)KEHUE, BBIYMUCIATH UYUCIOBOE 3HAYCHHE
OYKBEHHOT'O
BBIp)KEHUS
I'naBa 4 Ypasuenus (104)
29-31 Anrebpanueckuii crocod 3 [Tepexoauts OT clnoBECHOW (OPMYTUPOBKU
pemenus 3ana4 (1.4.1) Kopau yCIIOBUSL 3a7aud K anreOpanyeckoil Mopaenu
ypaBHeHus (11.4.2) nyTéM cocTaBleHUs ypaBHEeHHUs. [IpoBoauTh
32-36 | Pemenue ypaBHeHwuii (11.4.3) 5 JOKa3aTelbHbIE  PACCYXIEHUS O  KOPHSIX
Pemienue 3a1a4 ¢ mOMOIIbIO YpaBHEHHMsI C ONOPOH Ha ONpeieNICHHE KOPHS.
ypaBHeHui(11.4.4) OObsAcHAT u  (opMyIHpOBaTh IpaBUiIa
37-38 O0630p 1 KOHTPOJIb 2 npeoOpa3oBaHus YPaBHEHHH.
KonTponbnas padota Ned KoHcTpynpoBaTh aaropuT™ pemeHus
JIMHEWHBIX yYpaBHEHUH, pacro3HaBaTthb

JIMHEHbIE YypaBHEHUS, pelIaTh JIMHEHHbIE
YpaBHEHUS, a TAK)K€ YPaBHEHMsI, CBOISIINECS
K HHAM, C  TIOMOIIpIO  MPOCTEUIINX
npeoOpa3oBaHuil.

Pemarp TekcToBble 3amaud anredpandeckum

CHocoOOM:  COCTaBIISITh ~ ypaBHEHHE IO
YCIOBHMIO 33JayM, pellaTh COCTaBJIEHHOE
YpaBHEHHE. [IpoBoauTh paccyXeHus,

OCHOBaHHbIE Ha MHTEPHpPETALUU YCIOBHS
IIOCTaBICHHON 3ajgadu, AJId IIOMCKa ICJIbIX
KOPHEN HEKOTOPBIX HECJIOXKHBIX HEJIMHEHUHBIX




ypaBHEHUU

I'naBa 5. Koopaunate! u rpaduku (104)

39-42 | MHOXecTBa TOYEK Ha 4 N300pakaTh ymcia TOYKAMHU KOOPJMHATHOU
KOOPJAMHATHOU MPSAMO MPSAMOM, Mapbl YUCEN TOYKAMH KOOPAWMHATHON
(n.5.1)PaccrosiHue Mexay MIJIOCKOCTH.

TOYKaMHU KOOPJUHATHON Ctpourh Ha  KOOPAMHATHOM  IUIOCKOCTH
npsimoit (1m.5.2) MuoxecTBa TCOMETPUUYECKUE HW300paKEHUSI MHOXKECTB,
TOYEK Ha KOOPAMHATHON 3aJJaHHBIX anreOpandecku, OIHCBIBATH

ITnockoctu (11.5.3) MHOECTBA TOUYEK KOOPAMHATHOM IJIOCKOCTH

43-46 I'paduku (1.5.4) Emé 4 (o6nactu, orpaHMYEHHbIE TOPU3OHTATIBHBIMU

HECKOJIbKO BaXKHBIX I'pauKOB M BEPTUKAJIBHBIMH  TPSIMBIMA ~H  TIp.)
(m.5.5) I'paduxu Bokpyr Hac anreOpanvyeckuMH COOTHOIICHUSIMH. CTPOUTH
(n.5.6) rpaguKu IPOCTEHIINX 3aBHCUMOCTEH,
47-48 O0630p 1 KOHTPOJIb 2 3alaHHBIX anredpandecKuMu
Konrponbnas pabora Ne5 COOTHOLIEHUSAMH, IPOBOAUTH  HECIIOKHBIE

HCCIIEIOBAaHMsI OCOOCHHOCTEH 3TUX I'paUKOB.
MogenupoBaTb ~ peaJibHbIE  3aBHCHMOCTHU
rpapukamu. Yutate rpaduku  peanbHbBIX

3aBUCUMOCTEN.
I'maBa 6 CBoiicTBa cTeneHU ¢ HaTypaabHBIM Mokaszarenaem(10u)

49-52 4 dopmynupoBaTh, 3aIMChIBATh B
IIpousBenenne u 4acTHOE CUMBOJIMYECKOH ¢opMe U 0OOCHOBBIBATH
crereHei (1.6.1) CrereHs CBOMCTBA  CTEMEHH  C  HATypalbHBIM
CTCIICHH, IIPOU3BECHUA 1 [OKa3aTesieM, IPUMEHATb CBOMCTBA CTEICHU

ApodH (11.6.2) JUIsl  TpeoOpa3oBaHMsS  BBIpAXEHUH U
53-56 | Pemenne KOMOMHATOPHBIX 4 | Bpruncnenuit. Bomonuate  mepeGop  Beex
3ana4 (11.6.3) IlepecTanoBKH BO3MOKHBIX ~ BapUMaHTOB i1 IIE€pecdéTa
(m.6.4) 00bEKTOB WM  KoMOuHanmit. [IpuMeHATH

57-58 O0630p U KOHTPOJIb 2 MIPaBUJIO KOMOMHATOPHOTO YMHOXEHUS
Kontpomnbnas padora Ne6 JUI pelleHus 3aJad Ha HaxOoXJEHHe Yucia
O0BEKTOB WJIM KOMOMHaUMW (AMAaroHaan
MHOTOYTOJIbHUKA,  PYKONOXKaTHs,  YHCIO
KoZoB, mudpoB, maposed U T. IL.).
Pacrnio3HaBaTh 3a1aun Ha OomNpejAeseHHe Yucia
MIEPECTaHOBOK " BBITIOJTHATh

COOTBETCTBYIOIINE BHIYHCICHHUS
I'maBa 7. Muorowriens! (16 4.)

59-63 OIHOYIEHBI U MHOTOWIEHEI 5 BEInoOIHATE AEHCTBUSA ¢ MHOTOWIEHAMMU.
(n.7.1) Cnoxenue u Jloka3bIBaTh (bopMyIbt COKpaIEHHOTO
BBIYUTAHUE MHOTOUYJICHOB YMHOXXEHUS (U1 IBYWICHOB), PUMEHSTh MX
(n.7.2) YMHOXKEHME B peoOpa3oBaHUAX BBIpaXEHUI u
OJITHOUWJIEHA Ha MHOTOWJIEH BbIuucIeHusX. [IpoBoauTh MccaenoBanue s
(n.7.3) KOHCTPYHPOBAHUS u TTOCJIeTYIOIIETO
64-71 | YMHOXEHHE MHOTOYJICHA Ha 8 JI0Ka3aTenbCcTBa HOBBIX bopmyn
MHorouJsieH (1.7.4) COKpAIIEHHOTO YMHOKEHHS. Pemate
DopmyIibl KBaipaTa CyMMBI U YpaBHEHMsI, CBOJSIIMECS K  JIMHEHHBIM
KBajpara pa3HocTu (1.7.5) ypaBHeHUsM. PemaTe TEKCTOBBIE 3aayu

Pemmenue 3aay ¢ 1OMOIIBIO

anreOpanyeckuM CrocoOOM: MOJIENIHUPOBAThH




ypaBHeHus (11.7.6)

yCIIOBUE  3a/adydl  PHUCYHKOM, UYEPTEKOM;

72-74 O0630p ¥ KOHTPOITh 3 MEPEXOJIUTh OT CIOBECHOU (POPMYITHUPOBKH
KonTponbnas pabota No7 yCIOBHS 3a7aud K aureOpandeckoil Mojenu
nyTéM  COCTaBJIICHUS ypPaBHEHMS;, peEIIaTh
COCTaBJIEHHOE YpaBHEHUE
I'naBa 8. PaznoykeHne MHOro4IeHOB Ha MHOXUTENU (16 4.)

75-79 | BeiHecenue obmiero ) BbINIONHATE  pa3ioX€HHEe MHOIOYICHOB Ha
MHOKHUTEIS 332 CKOOKH (11.8.1) MHOXHUTENH, MPUMEHSSI Pa3JIMUHbIE CIOCOOBI,
Crnioco6 rpynnupoBkH (11.8.2) aHAIM3UPOBATh MHOTOWIEH M pPacro3HaBaTh

80-82 ®dopmyna pa3HOCTH 3 BO3MO>XHOCTb INPUMEHEHHSI TOTO WJIX HHOIO
kBaApatoB (11.8.3) Gopmynbl npuéMa pas3ioKEeHUsT €ro Ha MHOXHUTEIU.

Pa3HOCTH U CYyMMBI KyOOB [TpuMmeHsTH pa3znuuHble GOPMbI CAMOKOHTPOJIS
(n.8.4) npu BBITIOJTHCHUH peoOpa3oBaHU.
83-87 | PaznoxeHne Ha MHOKUTEIH C 5 [IpuMeHsITh pa3nokKEHHE Ha MHOXHTEIU K
NPUMEHEHHEM HECKOIBKHIX PELICHHUIO YpaBHEHHIA
crioco0oB (11.8.5) Pemenne
YPaBHEHUH C IOMOIIBIO
pa3noKeHusl Ha MHOXKHUTEIU
(1.8.6)
88-90 O0630p 1 KOHTPOJIb 3
KonTponbhas padorta Ne§
I'naBa 9. Yactora u BeposiTHOCTH (7 4.)
91-92 | Cnyuaiinble coobITHs (11.9.1) 2 IIpoBOANTH 3KCHEPUMEHTBHI CO CIIy4alHBIMHU
93-96 Yacrora ciydaifHOro 4 UCXO/JaMH, B TOM 4YHCIE C TIOMOIIBIO
coObITus (11.9.2) KOMIIBIOTEPHOTO MOJEITUPOBAHUS,
BeposiTHOCTB ciy4aifHOTO MHTEPIPETHPOBATH 170 pe3yIbTaTHI.
cobbiTus (11.9.3) Bbruucnate 4actoTy ciydaltHOro CoOBITHS;
OILICHUBATh BEPOSITHOCTD C TIOMOIIBIO YaCTOTHI,
97 0O0630p ¥ KOHTPOITb 1 o .
KomTpotbhas pacota Ned MOJTy4EeHHOM OTIBITHBIM nyTéMm;
MIPOTHO3UPOBATH YaCTOTY HACTYIUICHUS
coObITUS O ero BeposTHocTH. [IpuBOAUTH
MPUMEPHI CITyYalHBIX COOBITHUH, B YAaCTHOCTH
JIOCTOBEPHBIX M  HEBO3MOXKHBIX COOBITHIA,
MaJIOBEPOSATHBIX COOBITHH. [IpuBoauTH
IIPUMEPBI PAaBHOBEPOSTHBIX COOBITUI
IToBTOpEHME.
98- [ToBTOpeHME 8
105 HToroBast KOHTPOJIbHAS
pabora
8 kiace

I'maBa 1. AnreGpandeckue apodu (2049)




1-4 Yro Takoe anredpandeckas 4 Konctpynposats anredpandecKue
npo0s (11.1.1) OcHoBHOE BhIpakeHUs. HaxoauTe 00JacTh onpeaencHus
CBOMCTBO ApooOH (11.1.2) anredpandecKou Ipoou; BBITIOJIHATD
5-11 CIIOKEHNE 1 BRIAMTAHIE 7 YHCIIOBbIEC TOJICTAHOBKU M BBIYUCIIATH
areGpanueckux apodeil 3Ha4YeHue JApoOH, B TOM YHUCIE C MOMOUIbIO
(1.1.3) YMHOXeHNE 1 KaJbKyJsiTopa.  DPOpMyIHpPOBaTH  OCHOBHOE
JleJICHHE AIre6panIecKux CBOMCTBO  anredpamdeckoil  apobu
npoGeit (.1.4) IPUMEHATH €ro AJs IpeoOpa3oBaHus IpoOei.
IpeoGpasoBanue Beimonuate geidictBus ¢ anredpandeckuMu
BBHIPAYKEHHUIH, COZIEPIKALLIX apobsamu.  IlpumenaTs — mpeoOpa3zoBaHMsA
areGpanueckue apoou BBIp@)XEHUI Ui pelieHus 3aaad. Beipaxarsb
(1.1.5) nepemMeHHble  u3  ¢Gopmyn  (pusmueckux,
12-16 CTereHb ¢ LebM 5 IE€OMETPUUYECKUX, OIUCHIBAIOIIMX OBITOBBIE
nokazarenem (1. 1.6) CHUTYAIHH). [TpoBOIUTH MCCIICTIOBAHMS,
CBOJCTBA CTEIICHH C LE/TBIM BBISIBJISAT 3aKOHOMEpPHOCTH. POpMynHUpoBaTh
nokazarenem (i.1.7) OTIpeIeIIeHNE CTENICHH C LIEJIBIM ITOKa3aTelIeM.
17-18 | Pemenue ypaBHEHHMIA U 33124 2 qDOpMyHHpOBaTj” 3alnChIBATD B
(1.1.8) CHUMBOJIMYECKON ibopMe U HWUIIOCTPUPOBATH
IpUMEpaMH  CBOMCTBAa CTENEHH C IIEIBIM
rokasareseM; IPUMEHSATh CBOMCTBA CTENEHH
19-20 0630p 1 KOHTPOI 2 TUTSt Hp696pa30BaHI/Iil BBIDOKECHUN |
KontposnsHas pabota Nel BbIUMCIEHUH. Mcnonp30BaTh 3amuch 4ucend B
CTaHJAPTHOM BHUJE IS BBIPKEHHUS pa3MEpoB
O00BEKTOB,  JJIUTEIBHOCTH  IPOLECCOB B
oKpyxaromieM Mupe. CpaBHMBATh YUCIIA
U BEJIMYUHBI, 3aIIUCAHHBIE C UCIOJIb30BaHUEM
creieid 10. BBIMONHATH BBIYHCICHUS C
peaabHBIMU JaHHBIMU. BBINOIHATH NPUKUAKY
Y OIIEHKY PE3YJIbTaTOB BBEIYUCIICHHH.
Pematp ypaBHEHUS c JpOOHBIMU
Kod(purmenTaMu, pemarh TEKCTOBBIE 3a/1a4l
anreOpanyeckuM METOI0M
I'naBa 2. KBagparuslie kopHu (1549)
21-24 3amaua 0 HAXOXKJACHUU 4 @opMyJIUPOBATH OMNPEIEICHUS] KBaJAPATHOTO
CTOpOHBI KBajpaTa (1m.2.1) KOpHs U3 uyncna. [Ilpumensts rpaduk GpyHKIUN
WppanmonansHbIe y = X2 175 HaxOXKACHUSI KOpHEH KBaJpaTHBIX
yucna(m.2.2) YpaBHEHUM, HCIONB3YS MPU HEOOXOIUMOCTH
Teopema [Iudaropa (11.2.3) KaJIbKYJISATODP; IPOBOAUTDH OLIEHKY KBaJpPaTHBIX
25-27 KBazparHblii KOpeHb 3 kopHei. Crtpouth rpadpuk ¢GyHKIHH Y=X ,
(anmrebpanueckmit HCCIIeI0BaTh MO TpaduKy e€ CBOMCTBRA.
nonaxon) (m.2.4) I'paduk Jloka3piBaTh ~ CBOWCTBA  apU(METHUYECKHX
3aBHCHMOCTH y=\X (IL. KBaJpaTHBIX KOpHEH; MpPHUMEHSATh UX K
2.5) npeoOpa3oBaHUIO  BBIpaXEHUH. Bpraucnare
28-32 CBolicTBa KBaJIpaTHBIX 5 3HAYCHUS BBIPKCHHM, COZICpIKAIINX
KopHeii (11.2.6) KBaJpaTHbIE KOPHM; BBIIOJHATH 3HAKOBO-
ITpeoOpa3oBanue CHUMBOJINYECKUE JEUCTBUS C MCIOIb30BAaHUEM
BBIpa)KEHUH, coflepKaIux 0003HaueHW KBAJPAaTHOIO M KyOMYECKOro
KBaJpaTHbIe KOpHU (11.2.7) KopHs. HccrnemoBate  ypaBHeHME — x2=a,
33 Ky6udeckuii kopens (11.2.8) 1 HAXOJUTb TOYHbIE M NPHUONMKEHHBIE KOPHU

npu a >0. PopmyIupoBaTh ONpPEACICHUE




34 0O0630p 1 KOHTPOJTH 1 KOpHSI TPEThEH CTENEHU; HAXOJUTh 3HAYCHHS
Konrponbnas padora Ne2 KyOW4ecKnx KOpHEH, NIpu HeoOXOAUMOCTH
UCIIOJIB3YS KaIbKYJIATOP
I'naBa 3. KBaznparssle ypaBHeHus (194)

35-43 | Kakue ypaBHEHHS Ha3bIBaIOT 9 Pacmo3naBath KBaJpaTHbBIC ypaBHEHUS,
KBaJpaTHbIMU (n.3.1) KJIaCCU(PUIIUPOBATh UX. BBIBOAUTH GopMymly
dopmyina KOpHEH KOpHEM KBaJpaTHOTrO ypaBHeHMs. Pemarh
KBaJIpaTHOI'O yYpaBHEHUS KBaJIpaTHbIE yYpaBHEHHUS — IIOJIHBIE U
(m.3.2) HETIOJTHBIC. [TpoBoUTH MpoCTeHIIme
Bropas ¢opmymna  kopuei UCCIENOBAHUS  KBAJpaTHbIX  yYpaBHEHUM.
KBaJIpaTHOTO Pemats YpaBHEHUS, CBOJIALIUECS K
ypaBHeHusA(11.3.3) KBaJgpaTHBIM, MyTéM MpeoOpa3oBaHUU, a
Pemenue 3anay (1m.3.4) TaKK€ C TMOMOIIBI 3aMEHbl MEPEMEHHOM.

44-46 Henonueie kBagpaTHbIE 3 Habmronate ¥ aHanM3UpOBaTh CBSI3b MEXKIY

ypaBHeHus (11.3.5) KOpHSMH H Kod(dduimeHTaMu KBaapaTHOTO

47-51 Teopema Buera (11.3.6) 5 ypaBHeHUsA. DopMynupoBaTh M JIOKa3bIBaTh

Pa3noxxenue kBapaTHOTO TeopeMy Buerta, a Takke o0paTHyIO Teopemy,
TpEXuieHa IPUMEHSTh 3T TEOpPEMbl I pELICHUS
Ha MHOKUTEH (11.3.7) pa3HoOOpa3HbIX 3amad. PemaTh TEKCTOBBIC
52-53 0O0630p 1 KOHTPOJIb 2 3a7a4u anredpandecKum CrocoooMm:
Konrtponsnas pabora Ne3 MEPEXO/IUTh OT CJOBECHON (OPMYyITHUPOBKHU
yCIIOBUSL 3a7aud K anreOpanyeckoil Mopaenu
nyTéM COCTaBICHHUS YpPaBHEHHUS, peIIaTh
COCTaBJIEHHOE ypaBHEHHUE; WHTEPIPETUPOBATH
pe3yJbTar. Pacnio3naBath KBaJIpaTHBIN
TPEXUIIEH, BBISICHSITh BO3MO>KHOCTh
pas3ioKEHUs Ha MHOXKUTENH, NPEeACTaBIATh
KBaJIpaTHBIN TPEXUJIEH B BUJI€ IPOU3BEICHUS
JIMHEHUHBIX MHOXUTEIIECH. IIpumeHsaThH
pa3iauyHble NOpPUEMBI  CAMOKOHTPOJISI  MpHU
BBINOJIHEHUH TpeoOpa3-BaHuil. [IpoBoauTth
UCCJIEIOBaHMsI KBAJpPAaTHBIX YypaBHEHUH  C
OykBEeHHBIMH KO3(pPULIMEHTaMH, BBISBIATH
3aKOHOMEPHOCTH
I'maBa 4. Cucremsl ypaBHenuii (204)

54-60 | JIunelinoe ypaBHEHHE C 7 OnpenensrTs, ABISETCS JIU TIapa IHCe
JIBYMsI IepeMeHHbIMU. (11.4.1) pELICHUEM YPAaBHEHUS C IBYMs
['paduk nuHeHOTO MIEPEMEHHBIMH; TIPUBOIUTH MTPHUMEPHI
YpaBHEHHUS C ABYMS pelIeH ypaBHEHUH C IByMs IEPEMEHHBIMH.

nepeMeHHbIMH (11.4.2) Pemars 3amaun, anredpanyeckoil MOJeNbio
VYpaBHeHUe MpsIMOH BUJIA Y = KOTOPBIX SIBJISIETCS ypaBHEHUE C ABYMS
kx +l (1.4.3) MIEPEMEHHBIMH;, HAXO/UTh TIEJIbIC PEIICHUS
61-69 Cucrembl ypaBHEHUH. 9 nyTéM niepedopa. Pacio3HaBath TuHEiHBIS
Pemenue cuctem cnocobom YpaBHEHHUS C ABYMS NIEPEMEHHBIMU; CTPOUTD
cnoxenus (n.4.4) Pemenue npsiMble — TpaduKH JTUHEHHBIX YpaBHEHU;
CUCTEM YpaBHEHUU CIOCOOOM U3BJIEKATh U3 ypaBHeHUs Buja y = kx +1
NOJCTaHOBKH (11.4.5) MH(OPMALIHIO O MOJIOKEHUU TPSIMOI B
Pemrenue 3agad ¢ mOMOIIBIO KOOPJAWHATHOM IIOCKOCTH. Pacmno3HaBars
cucreM ypaBHeHUH (11.4.6) MapaJuIeIbHbIE U NEPECEKAIOIIMNECS MIPSAMbIE
70-71 3amaun Ha KOOPAUHATHON 2 10 MX YPaBHEHUSM,; KOHCTPYHPOBAThH

rtockoctH (1.4.7)

YpaBHEHUs MPSMBIX, TapaJUICIbHbIX JaHHON




72-73

0O0630p ¥ KOHTPOJIb
Konrponsnas padora Ne 4

npsMoii. Micnonb3oBaTh TpUEMBI
CaMOKOHTPOJISI IPU MTOCTPOCHUU TpaUKOB
JIMHEMHBIX YpaBHEHUH. Pelath cucTeMbl 1BYX
JIMHEHHBIX YPABHEHUH C ABYMsI
MePEeMEHHBIMH; HCTI0Ib30BaTh rpaduueckue
IIPEJICTaBICHUS ISl UCCIIEI0BAHUS CUCTEM
JIMHEMHBIX YpaBHEHUI; peliaTh MPOCTEeUIIINe
CHUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHU HE
ABJISIETCS JIMHEUHBIM. [IpuMeHATh
anreOpandecKuii anmnapar i peleHus
3aJ1a4 Ha KOOPAMHATHOM M1ockocTu. Permartp
TEKCTOBBIE 334y alNre0pandeckuM
CIocoOOM: MEPEXOIUTH OT CIOBECHOM
(hOpMYITUPOBKHU YCIOBUSA 3aa4d K
anredbpanveckor MOJIeH MyTEM COCTaBJICHUS
CHUCTEMBbI YPaBHEHHUI; peliaTh COCTaBICHHYIO
CUCTEMY ypaBHEHUI; HUHTEPIIPETUPOBATD
pe3yJibTarT.

I'maBa 5 @yukiuu (144)

74-76

Urenue rpadukos (1m.5.1)
Yro takoe pyHkiuu (1.5.2)

3

77-80

I'paduk pynkuuu (1.5.3)
CaoiictBa ¢pynkuuu (1.5.4)

81-85

JIuneitnasa pynkuus (1.5.5)
Oynkius y=k/X u e€ rpaduk
(9/5/6)

86-87

O0630p U KOHTPOJIb
Konrtponsnas padora Ne 5

Bbraucnate 3HaueHWs (QYHKUOWH, 3aJaHHBIX
dbopmynamu (npu HEOOXOUMOCTH
WCIIOJB30BaTh  KaIbKYJIATOP);  COCTABJIATH
TabmuIpbl 3HaYeHUH ¢yHkuuid. CTpouTh MO
tToukaM rpaduku GpyHxuii. OnuceBaTh
cBoiicTBa  (yHKUMH Ha  OCHOBe €&
rpaguyeckoro npejacraBieHus MoaeanupoBaTh
peanbHblE  3aBUCUMOCTH  (opMylIaMH U
rpapukamu. Yutate rpaduku  pearbHbBIX
3aBHCHUMOCTEM. Hcnonbs3oBath
(GYHKLIMOHATIBHYIO CUMBOJHMKY JUIS 3alucu
pa3HOOOpa3HBIX  (PAKTOB,  CBSI3aHHBIX  C
paccMaTpuBaeMbIMU  (QYHKIMSIMH, oOoraras
OTIBIT BBIMTOJIHEHHUSI 3HAKOBO-CHMBOJIHYECKUX
neiictBuif. CTpoUTh peyeBble KOHCTPYKIHUH C
HCIIOJIb30BAaHUEM (GyHKIIMOHATILHOM
TEPMUHOJIOTHH. Hcnonb3oBath
KOMITBIOTEPHBIE TPOTPAMMBI JIJISI TIOCTPOCHUS
rpaduKoB (QPYHKIHUH, 1151 HCCIeIOBaHUS
MOJIOKEHHUS Ha KOOPAMHATHON IJIOCKOCTH
rpadukoB (QyHKIMH B 3aBHCHMOCTH  OT
3HaYeHUN KOI(PPUIMEHTOB, BXOJIAIIUX B
¢dopmyny. Pacno3HaBaTh BUABI H3Yy4aeMbIX
GyHKIHIA. IToka3zpiBaTh CXEMaTUYECKHU
pacroyio’)keHre Ha KOOPJMHATHOW IJIOCKOCTU
rpadukoB pynkuuii Bugay =kx, y=kx +b,
y=k/Xx B 3aBUCUMOCTM  OT  3HAa4YeHHH
K03 (HUILIMEHTOB, BXOIAUINX B (POPMYIIBI.
Crtpouth Trpaduku u3yyaeMmbIX (QYHKLIUH;
ONMCHIBATh UX CBOMCTBA

I'nmaBa 6. Be

OSITHOCTb UM CTaTUCTHKA (94)

88-89

CraTucTUuecKue
XapakTepucTukH (1.6.1)

2

Xapaktepus3oBaTh YHUCIIOBBIE PAIBI c
MOMOIIBIO Pa3JIMYHBIX CpeaHux. HaxoauThb




90-93 | BeposTHOCTD 4 BEPOSITHOCTH COOBITHI TIPH PaBHOBO3MOXKHBIX
PaBHOBO3MOYHBIX COOBITUI UCXOJaX; peliaTh 3a/Ja4dl Ha BBIYMCICHUE
(1.6.2) CioxHbie BEPOATHOCTEH c MIPUMEHEHHUEM
AKCIIEPUMEHTHI (11.6.3) KoMOuHaTOpuku. HaxoauTe reomerpuyeckue
['eomeTpuueckue BEPOATHOCTH
BeposITHOCTH (11.6.4)
94-95 O0630p ¥ KOHTPOJIb 2
Konrponsnas pabora Ne 6
IToBTOpEHwMeE.
96- [ToBTOpeHME 9
105 HroroBast KOHTpOIbHAS
pabora
9 kJacc
I'naBa 1. Hepasenctsa (18 u.)
1-2 JleiicTBUTENbHBIE YHCIIA 2 [IpuBoauT,  TpUMEpPHl  UPPALUOHATBHBIX
(n.1.1) qucesl;  paclno3HaBaTh  pAlMOHAIBHBIE U
- UppalMOHANIFHBIC YHWCIa; U300pa)xarh 4ducia
3-12 | Obmwe cpoiicTsa Hep aBVeHCTB 10 TOYKaMU KOOpJAMHATHOW mnpsiMod. Haxomuth
(11.1.2) Pemmterne mHEHHBIX JECATUYHbIE TPUOIMKEHHS PAIIUOHATILHBIX
HepapeHCTs (11.1.3 )v U UppaAIMOHAIBHBIX YHCEN, CpPaBHUBAThL U
PemIcHHe CHOTEM TMHCHHEDX yVIOPSAOYMBATh  JIEHCTBUTENBHBIE  YHUCIA.
HepaBeHCTs (11.1.4) OnuceiBaTh  MHOXECTBO  JICHMCTBHTEIHHBIX
13-14 | Jloka3aTebCTBO HEPABEHCTB 2 qrcer. chonb39BaTL B MUCbMEHHON
(m.1.5) MaTEeMaTHYeCKOH peun  O0OO3HAYCHHS U
rpaduyeckue U300paXeHUs YHCIIOBBIX
MHO>KECTB, TEOPETUKO-MHOKECTBEHHYIO
cuMBONIMKY. Mcmonb3oBaTh paszHble (HOPMBI
3aMuCcH  MPUOIMKEHHBIX 3HAYCHHH; JCNaTh
15-16 UTO 03HAYAIOT CII0BA «C 2 BBIBOJIBI O TOYHOCTH MPUOITHKEHHSI TIO 3aMTUCH
TOYHOCTBIO J0...» (11.1.6) npuOmKEHHOTO 3HaueHus. DopmynupoBaTh
CBOIiCTBa YHCIIOBBIX HEPaBEHCTB,
17-18 O0630p 1 KOHTPOJIb 2 WUIIOCTPUPOBaTh HMX Ha  KOOPJMHATHOU
KonrponpHas pabora Nel MPSIMOIA, JTOKa3bIBATh anreOpanyvecKku;
MPUMEHSTh CBOMCTBAa HEPABCHCTB B XOJe
pelienus 3a7ay. Pemars JIMHENHBIE
HEPABEHCTBA, CHCTEMbI JINHCHHBIX HEPABEHCTB
c OJHOM IIEPEMEHHOM. Jloka3piBath
HEPaBEHCTBA, TIPUMECHSIS MIPUEMBI,

OCHOBAHHBIC Ha ONPCACIICHUNU OTHOIIICHUH

«OoJIBIIIe)» n «MCHBIIC), CBOMCTBaX
HCPAaBCHCTB, HCKOTOPBIX KIIaCCUYCCKUX
HCPaBCHCTBAX.

I'naBa 2. KBanparuunas ¢pynkuus (19 4.)




19-21 | Kakyro QyHKIIUIO Ha3bIBAIOT 3 Pacmo3naBate  KkBajmpaTH4Hyl0  (YHKIIHIO,
KBajpaTH4HOM (11.2.1) IIPUBOJUTH IIPUMEPBI KBaJPaTHUYHBIX
3aBHCHUMOCTEH U3 pealbHOW >KU3HU, (PU3MKH,
reoMeTpuH. BBIABIATH MyTéM HaOMIONEHUN U
0000mmaTh 0COOEHHOCTH rpaduka
_ kBagpatuuHo  ¢yskmumu.  CTpouth U
22-27 | T'paduk n cpoticTsa QyHKIMH 6 | uzo6paxars CXEeMaTUYECKH rpaduku
y =ax2 (n2.2) KBAJPAaTUUHBIX (DYHKIMH; BBIABIIATH CBOWCTBA
Crgur rpa(bHK% bymximm KBAaJApaTHUHbIX (QYHKIMI MO MX Tpadukam.
y=ax2 B/0Jb OCeH KOOP/MHAT Ctpouts 6onee cI0XkHbIE rpaQUKU HA OCHOBE
(m.2.3) rpaguKkoB  BCceX  M3YYCHHBIX  (PYHKITHIL.
28-35 Tpaduk QyHKIHH 3 [TpoBOIUTH pa3H006pa3HHue HccIe/10BaM,
y = ax2+ bx + ¢ 8 (.2.4) CBS3aHHbIE C KBaJgpaTUYHOU (yHKIUEH u eé
KBAIpaTHBIC HEPABEHCTBA rpaduKoM. BUI)IHOJIHilTI) 3HAKOBO-
(11.2.5) CHMBOJIYECKHE JCHCTBHA C HCIOIb30BAHUEM
36-37 O630p 1 KOHTPOIIE 5 (YHKIMOHATIHLHON CUMBOJIMKH; CTPOUTH

KouTporbHas pa6ora Ne2 peueBble  KOHCTPYKUHM C  HCIONb30BAHHEM
(GYHKIMOHATBPHONH  TepMUHOJOTHU. Pemrath
KBaJ[paTHbIC HEPaBEHCTBA, a  TaKxke
HEPAaBEHCTBA, CBOJALIUECS K HUM, MYTEM
HECIIOKHBIX npeoOpa3oBaHui; pemarpb
CHUCTEeMbl HEpPAaBEHCTB, B KOTOPBIX OJHO
HEPaBEHCTBO 1581071 o0ba SIBJISTFOTCSA
KBaJIPATHBIMHU. [TpumensTh anmapar

HEPABEHCTB IIPH PEIICHUN PA3JUYHBIX 3a/1a4

I'maBa 3. YpaBHeHus U cucTemMbl ypaBHEHUH (26 4.)

38-41 PannoHanbHbIe BhIpaKeHUs 4 Pacrio3naBath panuoHalIbHbIE u
(n.3.1) MppaluOHaIbHbIE BBIpaXEHUS,
KJaccu(puImpoBaThb panroHaIbHbIe
BeIpakeHUs. Haxoaute o0nacTe onpeneneHus
42-51 [enbie ypaBHeHus (m.3.2) 10 | paunoHanbHOrO  BBHIp@KEHMS;  BBHINOJIHATDH
HpoOGusie ypaBuenus (11.3.3) YUCJIOBbIE U OYKBEHHBIE  IOJICTAHOBKH.
Pemienne 3anauy (n.3.4) [IpeoOpa3oBbiBaTh  IleNble W JApOOHBIE
BBIpOKEHUS; JTOKa3bIBaTh TOXKAecTBa. JlaBarh
rpapuuecKyro UHTEPIpPETALHIO
— (YHKIIMOHAJIBHBIX CBOWMCTB BBIPAKEHUH C
52-58 | CucreMs! ypaBHEHHi ¢ AByM ! oJlHOW mepeMeHHOH. Pacmo3HaBaTh 1enble U
[IEPEMEHHEIMH (11.3.5) IpoOHBIE ypaBHEHHWs. Pemarh 1enble u

Pemenne saza1 (11.3.6) JpOOHBIE BIPAKEHUS, TPUMEHSS pa3INUHbIe
npuémbl. CtpouTh rpaduku ypaBHEHUH C
59-61 | I'paduueckoe uccienoBanue 3 ABYMA  TICPEMCHHBIMH.  KOHCTpyMpoBarh
ypasacHms (iL.3.7) DKBUBAJICHTHBIC pPEUYECBBIC BBHICKA3bIBAHUS C
UCTIOJIb30BaHUEM anreOpanvyeckoro "
TE€OMETPUYECKOTO SI3BIKOB. Pemarb cucTembl
IBYX YpaBHEHUH C JBYMs TIEPEMEHHBIMH,
62-63 OG630p U KOHTPOIIb 2 UCIIOJIB3Ys IMMPOKUi Habop npuémos. Pemars

Konrponbnas padora Ne3

TEKCTOBBIC 3a1auun anreOpanvaecKum
CrocoOOM:  MEpPeXOJUTh  OT  CJIOBECHOU
bopMyITUpPOBKHI yCIIOBUS 3a1a4n K

anreOpandeckoi MOZIENTN IMyTEM COCTaBJICHUS

YpaBHEHHUS WU CHUCTEMbl YpaBHEHUH; peliaTh




COCTaBJICHHOE ypaBHEHUE (cucremy
YpaBHEHHI); HMHTEPIPETUPOBATH PE3YJIbTAT.
Hcnonp3oBath (GyHKIIMOHATIBHO-Tpaduueckue
IIPEJICTABJICHUS 111 PELLIEHUS U UCCIIEI0OBaHUS
YpaBHEHUI U CUCTEM

I'maBa 4. Apudmernueckas u reomeTpudeckas nporpeccuu (18 4.)

64-65 YucnoBsle 2 ITpumeHsTH UHJEKCHBIE 00o03HaueHMS,
nocnenoBarenbHocTy (1m.4,1) CTPOUTH peueBble BBICKA3bIBAaHUS c
UCTOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOH C
MOHATHEM IIOCJIEIOBATENILHOCTH. BbIuncnsaTh
YJICHBI TIOCJIEA0BATENILHOCTEH, 3aJaHHBIX
@opmyJIOl N-TO Yji€HAa WIH PEKYPPEHTHOMN
66-70 Apudmerneckas 5 | hopmymoil. YcTaHABTMBATE 3aKOHOMEPHOCTH
nporpeccns (11.4.2) B IIOCTPOEGHMH MOCJIEJ0BATENLHOCTH, €CIIH
CyMMa nepBbIX 1 “ICHOB BBIIIMCAHbl TIEPBBIC HECKOJIBKO €€ UIEHOB.
apu(METHIECKOH POrpeccHH N306paxaTh  4ieHbl HOCJIEN0BATENLHOCTH
(m.4.3) TOYKaMH Ha KOOPJAWHATHOH IJIOCKOCTH.
71-75 | T'eomeTpuueckas Iporpeccus 5 Pacniosnasars apUPMETHIECKYIO 1
(1.4.4) TE€OMETPHUECKYIO TPOTPECCHH TPU  Pa3HBIX
CyMMa MepBBIX 1l YICHOB crocobax 3alaHus. BBIBOI[I/ITE Ha OCHOBE
TEOMETPHYECKOH MPOTPECCHH JIOKA3aTelIbHBIX  PACCYXKICHUI Q)OPMyJILI
(1.4.5) obmero uieHa apI/I(bE/IeTI/I‘IeCKOI/I u
T€OMETPHUECKON MPOTPECCHil, CyMMBI TIEPBBIX
76-79 [IpocThie U CIOXKHBIC 4 N WICHOB apu(PMETUUECKONU U TEOMETPUUYECKON
pouUeHTHI (11.4.6) IIPOTPECCUM; pewath 3a1a4u c
UCTOJIb30BaHUEM THX bopmyt.
PaccmarpuBars npuMepsl U3 peanbHON KHA3HY,
WITIOCTPUPYIOIHE U3MEHEHHE B
apudmernyeckoit IIPOTPECCHH, B
80-81 O030p ¥ KOHTPOJIb 2 reOMETPHUECKOW TPOrpeccuu; H300paxarh
KonrtponsHas padora Ned COOTBETCTBYIOILIME 3aBUCUMOCTH IpaQUUeCcKH.
Pemate 3aaun Ha CIIOKHBIE MTPOLIEHTHI, B TOM
qHucie 3aJadud M3 PeaTbHON MpakTHKH (C
UCIIOJIb30BAaHUEM KAJIbKYJIATOPA)
I'maBa 5 Craructuka u BeposiTHOCTH (9 4.)
82-83 | BrIOOpOYHbIE HCCIIEOBAHUS 2 OcymiecTBisATh MIOMCK CTaTUCTUYECKOU
(n.5.1) uH(poOpMallMK, paccMaTpuBaThb  PEATBHYIO
— CTaTUCTHYECKYIO uHpOpMaIHIO,
84-85 | HutepsanbHEId pai. 2 OpPraHW30BBIBATE W  aHAIM3WPOBATH €€
Tucrorpamua (1.5.2) (pamXHupOBaTh JTAHHBIE, CTPOUTH
WHTEPBAIBHBIC PS/IbI, CTPOUTH THATPAMMBI,
MOJIUTOHBI YacTOT, TMCTOTPAMMBI; BBIUUCIISATH
pa3IUYHbBIE CPEeTHUE, & TAKIKE XapaKTEPUCTUKU
paszbpoca). [IporuosupoBaThb 4acToTy
86-87 XapakTeprucTika pazopoca 2 MTOBTOPEHHS COOBITHSI HA OCHOBE MMEIOIITUXCS
(1.5.3) CTaTUCTHUYECKUX JAHHBIX
88 CraTtrcTH4ecKkoe OlleHUBaHUE 1
1 TiporHo3 (1.5.4)
89-90 00630p 1 KOHTPOJIH 2




91- [ToBTOpEeHUME 10
100

101- HroroBast KOHTpOIbHAS 2
102 pabora
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