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JInuHOCTHBIE, MeTanpeJAMeTHbIE H NPeIMeTHbIE Pe3yJbTaThl OCBOEHHUS Y4eOHOro nmpeaMera
[Tporpamma obecrieynBaeT JOCTIKEHHE CIEAYIOMINX Pe3yIbTaTOB OCBOCHHUS 00pa30BaTEIbHOM
IIPOrpamMMbl OCHOBHOTO 00111eT0 00pa30BaHus:

B nanpasnenuu auunocmuozo pazeumus:

1) chopMHPOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHUS K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTH
oOyJaromuxcst K CaMOPa3BUTHIO U CAaMOOOPa30BaHHUIO Ha OCHOBE MOTHBAIMH K OOYUCHHIO U
MO3HAHHUIO, BBIOOPY NaybHEHIIero o0pa3oBaHus Ha 6a3e OPUSHTUPOBKU B MHpeE podeccuii u
npo(hecCHOHATBHBIX MTPEANOYTEHUH, 0CO3HAHHOMY MIOCTPOSHHUIO WHANBHYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMYUBBIX MIO3HABATEILHBIX HHTEPECOB;

2) chOopMHPOBAHHOCTH IETTOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKH;

3) copMHUPOBaHHOCTH KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHHYECTBE CO
CBEPCTHHUKAMM, CTAPIIMMU U MJIAJIIMMU, B 00pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HON, y4eOHO -
MCCIIEI0BATENILCKOM, TBOPUYECKOHM U APYIHX BUAAX IS TEIHHOCTH,

4) yMmeHwme sSICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW W MIMCbMEHHOH pedH, TIOHUMATh
CMBICJI TIOCTABJICHHOW 331a4H, BEICTPAUBATh apTyMEHTAIIHIO, TPUBOAUTH IIPUMEPHI U
KOHTPIIPUMEDPHI;

5) mpeAcTaBIeHHE O MaTEMaTUYECKOW HayKe Kak cepe 4eT0BEUeCKOu IeITeTbHOCTH, 00 3Tamnax
e€ pa3BUTHS, O €€ 3HAUMMOCTH JUTS Pa3BUTHS [IMBIITU3AINH;

6) KPUTHYHOCTH MBIIIJICHHS, YMEHHE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BHICKAa3bIBAHUS,
OTJIMYATh TUMOTE3Y OT (aKTa;

7) KpeaTHBHOCTH MBIIIUICHUS, THUIIMATHBA, HAX0IYNBOCTh, aKTHBHOCTb MIPH PEIICHUN
anreOpandecKux 3aaad;

8) yMeHHe KOHTPOJIHMPOBATH MPOIIECC U PE3YNIbTAT YIeOHON MaTeMaTHUECKON AESTEIbHOCTH;

9) crmocoOHOCTh K AMOITMOHAITEHOMY BOCIPHATHIO MATEMATHIECKUX 0OBEKTOB, 33a/1a4, pPEIICHHH,
paccyxJIeHUM.

B memanpeomemnom nanpasnenuu:

1) ymMeHHEe caMOCTOATENBHO IUIAHUPOBATh aIbTEPHATUBHBIC IIYTH JOCTHXKEHUS 11€JeH, OCO3HAHHO
BBIOMpaTh Hanbosee A3pHEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U MO3HABATEILHBIX 33/1a4;

2) yMEHME OCYLIECTBIIATh KOHTPOJIb IO PE3YNbTATy U IO CIOCOOY EHCTBUS HA YpOBHE
IIPOU3BOJIBHOTO BHUMAaHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

3) yMeHue aieKBaTHO OLIEHUBATh IPaBUJILHOCTh MM OIIMOOYHOCTD BBINOJIHEHHsI yueOHOI 3a1auu,
€€ 0OBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOYKHOCTH €€ PELICHHUS;

4) oco3HaHHOE BJaJIeHHE JOIMYECKUMHU JEHCTBUSAMH OIpEIesICHUs TOHATUI, 00001eHHS,
YCTAQHOBJICHUS aHAJIOTUH, KJIaCCU(PUKALUU HA OCHOBE CAMOCTOSITEIBHOIO BBIOOPA OCHOBAHUH U
KPUTEPHEB, YCTAaHOBJICHHSI POJOBUIOBBIX CBSI3EH;

5) yMeHue ycTaHaBIMBaTh IPUUMHHO-CIIEICTBEHHbIE CBSI3H; CTPOUTH JOTMUECKOE PACCYKICHHUE,
YMO3aKJIFOYeHHEe (MHIYKTUBHOE, A€yKTUBHOE U 110 aHAJIOI'MH) U BBIBOJbI;

6) yMeHue co3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA, MOJAEIH
U CXEMBbI JJIS pelleHus yUeOHbIX U M03HABATENIbHBIX 3aJ1ay;

7) yMeHHE OpraHU30BBIBATh YU€OHOE COTPYJHUUYECTBO U COBMECTHYIO JI€SATEILHOCTh C YUUTENEM U
CBEPCTHUKAMM: OIPEAEIIATH LeJU, pacrpeienenue GyHKIUN U posiel y4acTHUKOB,
B3aMMO/IEHCTBHE U 001IMe cII0cOObI pabOThl; yMEHHE paboTaTh B IPYIIE: HAXOAUTH ol11ee
peleHue 1 pazpemaTb KOHQIUKTBI Ha OCHOBE COIIACOBAHUS MO3ULUI U y4€Ta HHTEPECOB;
clymath napTHépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

8) cpopMUpOBaHHOCTH YueOHOI M 0OIIEeTI0Ib30BATEIBCKON KOMIIETEHTHOCTH B 00JIACTH
UCIOJIb30BaHUS MH(POPMATMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-koMeTeHTHOCTH);

9) nepBoHavaJIbHbBIE PEJICTABIECHHS 00 UAEAX U O METOJaX MaTeMAaTUKU Kak 00 YHUBEPCAIbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEACTBE MOJEITUPOBAHUS SBJICHUN U MTPOLIECCOB;

10) ymeHue BHJIETh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalluH B IPyTUX
JTMCLUUIUIMHAX, B OKPYXKAIOLIEH KU3HU;



11) ymenue HaxOAUTH B Pa3IUYHBIX UCTOYHHKAX HH(OPMAIIIO, HEOOXOAUMYIO ISl PELICHUS
MaTeMaTHYeCKUX MPOOJIeM, U TIPEACTABIATh €€ B MOHATHOW (hopMe; MPUHUMATh pEIIeHUE B
YCIOBHSAX HEMOJHON M U30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

12) ymeHue MoHMMAaTh U UCII0JIb30BATh MaTEMATHUECKUE CPEACTBA HATJISIAHOCTH (PUCYHKH,
YepTEXH, CXEMBI U JIp.) Ul UIUTIOCTPALIUM, HHTEPIIPETALIMN, apTyMEHTALUY;

13) ymeHue BbIABUTaTh FUIOTE3bI IPU PELICHUH Y4€OHBIX 3a]ja4 U IOHUMATh HEOOXOJUMOCTh UX
IIPOBEPKH;

14) ymeHue npuMeHATh UHIYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI PACCYKICHHUH, BUAETh PAa3INYHbIE
CTpaTeruy pelieHus 3aaay;

15) noHMMaHue CyIHOCTH AITOPUTMUYECKUX IIPEANIMCAHUI U YMEHUE JEHCTBOBATh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSITETIbHO CTaBUTh LIEJIH, BRIOMPATh U CO3/1aBaTh aJITOPUTMBI JUTS PEILICHHS
y4eOHBIX MaTeMaTUYECKUX MTPOOIIeM;

17) ymeHue MIaHUPOBATh U OCYIIECTBIIATD JESITEIbHOCTb, HAIIPABJICHHYIO Ha pellleHue 3aa4
HCCIIEI0BATENILCKOrO XapakTepa.

B npeomemnom nanpagnenuu:

1) ymeHue paboTarh ¢ MaTEMaTUYECKUM TEKCTOM (CTPYKTYpHUpPOBaHUE, U3BJIEUEHNE HEOOX0AUMOMN
nH(pOopMalKK), TOYHO ¥ TPAaMOTHO BBIPAXKaTh CBOM MBICIU B YCTHOW U MMCbMEHHOM peuH,
MPUMEHSISI MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BATh Pa3IMUHbIE SI3bIKU
MaTeMaTHKH (CJIOBECHBIN, CUMBOJIUYECKHM, Tpadudeckuii), 000CHOBBIBATh CYXIE€HUS, TPOBOJIUTH
KJIacCU(UKAIUIO, JOKAa3bIBaTh MATEMAaTUUECKHUE YTBEPKICHMUS;

2) BrazieHre 0a30BbIM MOHATUIHBIM allapaToM: UMETh MPECTABICHUE O YHCIIE, BIIaJICHHUE
CHUMBOJIbHBIM SI3BIKOM aJIre0pbl, 3HAaHUE 3JI€MEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
(dhopMHpOBaHHE MTPEACTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE U O
Pa3IMYHbIX crloco0ax UX U3ydeHus, 00 0COOEHHOCTSIX BHIBOJOB U IPOTHO30B, HOCSIINX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBINOJIHATH aaredpandeckue npeoOpa3oBaHysl pallMOHAIbHBIX BEIPAXKEHUH, TPUMEHS T
UX JJIs pelleHns yueOHbIX MaTeMAaTHYECKUX 3a1a4 U 33/1a4, BOZHUKAIOIIUX B CMEXHBIX Y4EOHBIX
IpeaIMeTax;

4) yMeHHe 0JIb30BaThCsl MATEMATHYECKUMU (POPMYJIaMH U CAMOCTOSATENIBHO COCTABIIATH (POPMYIIbI
3aBHCHUMOCTEH MeX/1y BeJIMUMHAMH HA OCHOBE O0OOIIEHHs YaCTHBIX CIIy4aeB U IKCIIEPHMEHTA;

5) yMeHue peiath JIMHEHHbIE U KBaJpaTHbIE YPaBHEHMsI U HEPABEHCTBA, a TAK)XKe IIPUBOAUMBIE K
HUM YpaBHEHMsI, HEPABEHCTBA, CUCTEMBIL; IPUMEHSAThH I'pauuecKue NpeACTaBICHUS s peleHus U
UCCIIEI0OBAaHUS YPABHEHMM, HEPABEHCTB, CUCTEM; IPUMEHSATD IIOJy4YCHHbIE YMEHHUS Ul PEILICHUS
3a/1a4 U3 MaTEeMAaTUKH, CMEXHBIX IIPEIMETOB, IPAKTUKH;

6) oBiaJeHHE CUCTEMOM (PYHKIMOHAIBHBIX NOHATUH, (PyHKIIMOHAIBHBIM S3bIKOM M CUMBOJIMKOM,
YMEHHUE CTPOUTh rpapuku (PyHKLHUH, ONUCBHIBATh UX CBOMCTBA, UCIIOJIb30BATh (PYHKIIMOHAIBHO-
rpaduyeckue NpeaCcTaBIeHUs sl OIIMCAaHUsS U aHAJIM3a MaTeMaTUYECKHX 3a/1a4 U PeabHbIX
3aBUCHUMOCTEH;

7) OBjaJeHHE OCHOBHBIMH CIIOCOOAMU MPE/ICTABIICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX;
YMEHHE pelliaTh 33/1a4i Ha HaX0XK/I€HUE YaCTOThI U BEPOSTHOCTU CIIy4alfHbIX COOBITUH;

8) yMeHue NpUMEHSTh U3yUYeHHbIE OHSITHUS, Pe3yJIbTaThl U METObI IPU PEILICHUM 3a]a4 U3
pa3IM4YHBIX Pa3AeioB Kypca, B TOM YHCIE 3a/1a4, HE CBOAAIUXCA K HEIIOCPEACTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

Copnep:xxanue kypca auaredpsi 7-9
Auredpa
Yuciaa



PanmonanbHble yncaa MHOXKECTBO pallMOHaIbHbIX yncesl. CpaBHEHUE pallMOHAIIBHBIX
yucen. [elictBus ¢ paunoHanbHbIMK ynciamu. UppannonanbHbie yucia. [lonstue
HMpPALMOHAIBLHOTO yuca. Pacno3HaBanne uppanvoHainbHbIX yuced. [IpuMepsl 10Ka3aTesbCTB B

anre0Ope. UppannoHaabHOCTh YuCiia J2. [Ipumenenue B reomerpun. CpaBHEHUE UpPALIMOHAIBHBIX
yucesl. MHOXKECTBO IEUCTBUTEIIBHBIX YUCE.

ToxnecTBeHHble NpeoOpa3zoBanus. UnciioBble 1 OYyKBeHHbIe BbIpaKeHU .
Bripaxenue c nepemeHHoil. 3HaueHue BelpaxkeHus. [logcranoBka BeIpa)keHUN BMECTO
IIEPEMEHHBIX.

Llessblie Boipa:kenus. CTeneHb ¢ HATYpaIbHBIM MOKa3aTeneM u e€ cBoiictBa. [IpeoOpasoBanus
BBIPAKEHUH, COZepKAILMX CTENIEHU C HaTypaJlbHbIM Noka3aresneM. OJHOYIEH, MHOTOUJIEH.
JleicTBUS C OAHOWIEHAMU U MHOTOWIEHAMU (CJI0KEHUE, BBIYUTAHNE, YMHOXKEHUE). DOpMYIIbI
COKpAILIEHHOTO YMHOXEHHS: pa3HOCTh KBaJPaTOB, KBaJApaT CyMMBI U pa3HocTU. Pa3noxenue
MHOTOYJIEHA HA MHO>KMTEJIHM: BBIHECEHUE OOIIEr0 MHOKUTENS 3a CKOOKHU, TPYIIINPOBKA,
puMeHeHne (GOpMyJ COKPAIEHHOTO YMHOKeHU. KBaipaTHbI TpEXUIEH, pa3ioKeHne
KBa/IpaTHOTO TPEXUJIEHAa HA MHOXKUTEIIH.

/{poOHoO-panuoHaJbHbIe BbIpazkeHus: CTerneHsb ¢ 1enbIM nokasaresnem. [IpeodpasoBanue
TpOOHO-JIMHEWHBIX BRIPAKEHUN: CJI0KEHHNE, YMHOKEHHE, JelieHne. Anredpanyeckas 1po0b.
JlomycTrMble 3Ha4eHUsI IEPEMEHHBIX B IpOOHO-pallMOHANIbHBIX BhIpakeHusAX. CokpalieHue
anredpandeckux Apooei. [IpuBenenue anredpandeckux apoOeit Kk 001eMy 3HAMEHATENO.
JleiicTBus ¢ anredpandecKuMu ApoOsSIMHU: CI0KEHHUE, BEBIUNTAaHUE, YMHOKEHUE, JeTICHHE,
BO3BEJ/ICHUE B CTETICHb.

KBagpaTHble kopHu. ApumeTnueckuil KBaapaTHblii KopeHb. [IpeoOpazoBanue
BBIPAKEHUH, coZiepKallliX KBaJApaTHbIe KOPHU: YMHOXKEHUE, JIEIEHNE, BRBIHECEHNE MHOXKHUTEIIS U3~
101 3HaKa KOPHS, BHECEHNE MHOXKUTEJIS 10| 3HAK KOPHSL.

YpaBHeHHS M HepaBeHCTBA

PaBencrBa UncnoBoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO C
MEPEMEHHOM.

YpaBHenus. [lonstue ypaBHEHUs U KOpHS ypaBHEHUs. JIMHEITHOE ypaBHEHUE U €r0 KOPHH.
Pemenne nuHeiHbIX ypaBHeHH. KoanyecTBO KOpHEW JIMHEHHOTO YpaBHEHUS.

KBaapatHoe ypaBHeHue U ero KopHu Kagparusie ypaBHeHus1. HemosiHbie KBaipaTHbBIE
ypaBHEHUs. [JMCKpUMHMHAHT KBaJpaTHOTO ypaBHeHUs. Popmyra KOPHEN KBaIpaTHOTO YPABHEHUS.
Teopema Buera. Teopema, oOparHas Teopeme Buera. Penenue kBaipaTHbIX ypaBHEHHIA:
UCI0JIb30BaHuE (OPMYIIbI ISl HAXOXKICHUS KOPHEH, rpaduecKuii MEeTo 1 peleHusi, pa3aoKeHue
Ha MHOXKUTEJH, IOJI00P KOpHEH C UCIoyb30BaHueM TeopeMbl Buera. KonnyecTBo kopHeit
KBaJPaTHOI'O YPaBHEHUS B 3aBUCUMOCTHU OT €T0 JUCKPUMHUHAHTa. bUKBagpaTHbIE ypaBHEHMUS.
VYpaBHEHHUsI, CBOJUMBIE K TMHEHHBIM U KBAJPATHBIM.

Jlpo6HoO-pannoHabHbIe YpaBHeHUs. PenieHre npocTelmmx qpoOHO0 - TMHEHHBIX
YPaBHEHUH.

CucremMbl ypaBHeHHH. YpaBHEHHE C IByMs [IEpEMEHHbIMU. JINHEHOE ypaBHEHHE C IBYMs
MIePEMEHHBIMU.

[lonsatue cucremsl ypaBHeHU. Pellienne cuctemMbl ypaBHEHHUIA.

MeTo1bl pelieHrs CUCTEM JIMHEHHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU: TpaduuecKuii
METO/I, METOJI CIIOXKEHHUS, METOJ I10ICTAHOBKH.

HepaBencrBa.Yucnosbie HepaBeHCcTBA. CBOKCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka
CIPaBEeNIMBOCTH HEPABEHCTB NPU 33JAHHBIX 3HAYEHUSX MIEPEMEHHBIX.

HepasenctBo ¢ nepeMeHHOM. CTporue 1 HECTPOTrHe HEpaBEHCTBA. Pelenre TuHeHbIX
HEPaBEHCTB.

KBagpaTtHoe HepaBEeHCTBO U ero penieHus. Perienne KkBaapaTHbIX HEPABEHCTB:
MCI0JIb30BaHNE CBOMCTB U Ipadrika KBaAPATUYHON (PYHKIIUU, METOJI HHTEPBAJIOB. 3aMKCh PEIICHUS
KBaJpaTHOTO HEPABEHCTBA.

Pemienue nenbix U ApoOHO-PAIMOHANIBHBIX HEPABEHCTB METO/I0M HHTEPBAJIOB.



Cucrembl HepaBeHCTB.CHCTEMbI HEPABEHCTB € OJJHOU IepeMeHHOM. Pelenue cucrem
HEPABEHCTB C OJHOM IEPEMEHHON: TMHENHBIX, KBapaTHbIX. V300pakeHue perieHus CuCTEMbI
HEPABEHCTB HA YMCJIOBOM MPSMOM. 3alCh PELIEHHUS] CHCTEMbI HEPAaBEHCTB.

®Oyukuuu. IllonsTue pynkuuu. /[ekapToBbl KOOPAUMHATHI HA MIOCKOCTH.
dopMHUpOBaHUE NPEIACTABICHUN O METAIPEIMETHOM MOHATUHN «KOOpAUHATHI». CIOoCOOBI
3ananus QyHKOUNA: aHATUTHYECKUH, rpaduyeckuil, Tabnuunblii. ['papuk pyHKIuH.
[Ipumepsl GpyHKUUH, MOJIydaeMBbIX B IPOLIECCE UCCIEIOBAHUS PAa3INUYHBIX PEATbHbBIX
NpPOIECCOB U pelIeHus 3a7a4d. 3HaueHue GYHKIHUU B Touke. CBOWCTBA PyHKIIMIA:
00JacTh ONpeesIeHUs, MHOXECTBO 3HAYCHUH, HYJIH, IPOMEXYTKH 3HAKOTOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHus U yObIBaHUS, HaMOOJbIIE€E U HAUMEHbIIEE 3HAUCHHUS.
UccnenoBanune pynknuu mo €€ rpaduky.

JInneiinas ¢pynknusa CBoiicTBa U rpaduK JMHEHHON QYHKIMH. YTIOBOH KOAPPHUIIHEHT
npsimoii. Pacnonoskenue rpaduka JMHEHHON QYHKIIMU B 3aBUCUMOCTH OT €€ yriI0BOTO
ko3¢ ¢unmenTa u ceobogHoro wieHa. Kpagparuunasa ¢pynkuus.CpoiicTBa u rpaguk
KBaJpaTUuHOM QyHKuMHU (mapabosa).. Haxoxaenue Hyneil kBagpaTuaHON QyHKIUH,

. k k
OO0partHasi nponopuuoHaabHOCTL CBOMCTBA QyHKIMU Y =—) = " ['unepOoua.
X

IlocsienoBaTeIbHOCTH M IPOrPeCCHH

UucnoBas nocienoBaTebHOCTb. [IpuMepbl uncinoBbIX nocnenoBarenbHocTeil. beckoneunbie
noclenoBareabHoCTU. Apudmerndeckas mporpeccus u e€ cBoiicTa. ['eomeTpuueckas mporpeccusi.
Dopmyna obuje2o unena u cymmol N NEPEbIX UNEHO8 ApUPMemuieckou U 2eoMempuyecKo
npoepeccutl. Cxoosauasncsa 2eomempuieckads NPocpeccus.

Pemienue TeKCTOBBIX 32124

3anayu Ha Bce apudmMeTnyeckue aeicTBUus. PellieHre TEKCTOBBIX 3a7a4
apupMeTHIECKUM criocoOoMm. Mcnonp3oBaHue TaOIUIL, CXEM, YEPTEKEH, IPYTHX CPEICTB
MIpe/ICTaBJICHUS ITaHHBIX TPU PELICHUU 3a1a4H.

3anayu HA ABHKeHHE, pa00Ty M MOKYNKH. AHAIU3 BO3MOKHBIX CUTyaI[Uuid B3AMMHOTO
pacnoiokeHus: 00BEKTOB MPHU UX ABMKEHUU, COOTHOIIEHHS] 00bEMOB BBINOIHIEMbIX paboT Mpu
COBMECTHOH paboTe.

3agauu Ha yacTH, 10JIM, NPOLEHTHI. Pelenne 3a1a4 Ha HaX0XACHUE YacTH YKCIa U YuCIia
1o ero yactu. Pemenue 3aia4 Ha MpoLeHTs! U Aoiu. [IpuMenenre nponopiuii npu pereHny 3aaad.

Jlornyeckue 3agaun. Penenue goruueckux 3aaau.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3aa4: apudmMeTnyeckuil, anreOpanyecKui,
nepedop BapuaHTOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

CraTtucruka. TabnnyHoe u rpadpuveckoe IpeaCcTaBlIeHUe JaHHbBIX, CTOJIOUAThIE U KPYTOBbIE
auarpammbl, rpaduky, TpUMEHEHUE UarpaMM U rpauKoB IJIs OTIMCAHUS 3aBUCUMOCTEH
pealbHBIX BETTMYMH, U3BIIeueHne nHPOpMaIUU U3 Ta0Null, Juarpamm u rpadukoB. OnucarenbHbie
CTaTUCTUYECKHUE MOKA3aTEeIN YHCIOBBIX HA0OPOB: cpeaHee apupMETHUECKOE, MEIMaHa,
HauOoJbIlIee U HaNMEeHbIee 3HaueHus. Mepbl paccenBaHus: pa3max, CirydaiiHas H3MEHUHUBOCTb.
N3MeHUnBOCTh MPU U3MEPEHUSX.

Cay4aiinbie coObITHS

CnyyaiiHble OTIBITHI (3KCTIEPUMEHTHI), SJIEMEHTApHBIE CITy4YaiHbIe COOBITUS (MCXOIbI).
BepostHocTu snemeHTapHbIX COOBITUNA. COOBITHS B CITy4aifHBIX SKCIIEPUMEHTAX U
ONaronpusATCTBYIOIINE dJIeMEHTapHbIe COOBITHS. BeposTHOCTH ciydyaltHBIX COOBITUNA. OTIBITHI C
PaBHOBO3MO>KHBIMH SJIEMEHTAPHBIMU COOBITUSIMU. KiTaccuyeckue BEpOSATHOCTHBIE OIIBITHI C
HCI0JIb30BaHNEM MOHET, KyOuKoB.. [Ipe/cTaBieHre o He3aBUCUMBIX COOBITUSX B KU3HU.

Inemenmul komounamopuku. llpaBuno yMHOXKEHHUS, TEPECTAaHOBKHU, (haKTOpHUal YUCIA.
Coueranus 1 yucio coueranuid. PopMyiia yuciaa COUETaHUM.
MartemaTHKa B HCTOpHYECKOM pa3BuTuu. Victopus GopMupoBaHus MOHATHS YHCIA!
HaTypaJIbHbIE YnCia, JpoOH, HEAOCTATOYHOCTh PAIMOHATLHBIX YHCET 7Sl TeOMETPUIECKIX
M3MepeHul, uppanroHanbHbeie yncna. CTapuHHbBIE CUCTEMBI 3anucu yncel. J{poou B BaBumowne,



Erunre, Pume. OTKpbITHE AECATHUHBIX IpoOei. CTapuHHBIE cucTeMBbI Mep. JlecsTuunbie 1podu 1
MeTpuueckas cuctema mep. [losiBienue orpunarenbHbix yncen u Hynd. JI. Maraunkuii. JI. Dinep.
3apoxaenue areopsl B HeApax apudmeTrku. An-Xopesmu. Poxaenne OykBeHHON cCUMBOJUKH. 1.
®epma, ©. Buer, P. lekapt. McTopus Borpoca 0 HaX0XACHUU GOPMYI KOpHEH alireOpandeckux
ypaBHEHUH, HEPA3pEUIMMOCTh B PaJlKalaX ypaBHEeHUN cTeneHH, Oombiieit yeteipéx. H. Tapranss,
JIx. Kapnano, H. X. AGens, O. [Nantya. U300perenne MeToa KOOpAUHAT, MO3BOJISIFOIIIETO
MIEPEBOANUTH TEOMETPUIECKHE OOBEKTHI Ha s3bIK anreOpsl. P. Jlexapt u I1. ®epma. [Tpumepst
Pa3IMYHbIX CUCTEM KOOPAMHAT HA MJIOCKOCTH.
3anava Jleonapao [Muzanckoro (Oubonaudw) o kposmkax, yncia @ubonayun. 3amaqa o
IaxMaTHOM Tocke. MIcTOKM Teopuu BEPOATHOCTEN: CTPaxoBOE AeII0, azapTHble urpel. 11. depma u
b. IMackans. 4. bepuymu. A. H. Konmoropos.
7 knacca (102 4, 3 4 B He1e/110)

1.BbIpa:keHusl, TOKIeCTBA, ypaBHeHus1 (224.) Yucnossie
BBIpa)KEHUs ¢ nepeMeHHbIMU. [IpocTeiimue npeoOpa3oBaHusi BbIpaXKEHUN. YpaBHEHHE, KOPEHb
ypaBHEeHUS. JIMHEITHOE ypaBHEHHE C OJTHOW TEPEMEHHOU. Permenrne TEKCTOBBIX 3a71a4 METOJ0M
cocTaBiieHUs ypaBHEHUH. (CTaTUCTUUYECKUE XapaKTEPUCTUKH.
OcHOBHas 1eJIb — CUCTEMATU3UPOBATh U 000OIIUTE CBEACHUS O peoOpa30BaHUSIX
anredpanvyecKuX BbIPAKEHUN U PEIIEHUH YPaBHEHHH ¢ OJHOM MepEMEHHOM.

2. ®ynknun (11 4) dyHKIWHS,
obnactb onpenenenus GpyHkun. Beruucnenve 3nauenunit pynkunu o  dopmyie. I'paduk
¢byukuun. [IpsiMas mponopuuoHaIbHOCTD U ee rpaguk. JluHeitHas pyHKUMs U ee Tpaduk.
OcHOBHasl 11€J1b — O3HAKOMMUTD yYAIIUXCS C BAXKHEHITMMH (PYHKIMOHAIBHBIMU MOHATHSMH U C
rpadukamMu MpsSMOM MPONOPLUUOHAIBHOCTH U TUHEWHON (QyHKIIMU 00Iero Buia

3.CteneHb ¢ HaTypaJbHbIM Nnoka3zateiem (11 4.) Crenens ¢
HaTypaJbHBIM ITOKa3aTeseM U ee cBorcTBa. OnHowIeH. DyHKIUN.
OcHOBHas 1eIb — BbIPA0OTaTh YMEHUE BBIIOJIHATH JEUCTBUS HAJl CTENEHIMHU C HaTypaJIbHbIMU
IIOKAa3aTEeIsIMHU.

4. Muorounenbl (17 4.)

Muorounes. CiioxeHne, BBIMUTAHUE U YMHOKCHHE MHOTOYJICHOB. Pa3iio’keHne MHOTOYJIEHOB Ha
MHOKHTEIIH. OcHOBHAaA HeIb —
BbIPaOOTaTh YMEHHE BBINIOIHATh CIIOKEHUE, BBIUUTAHNE, YMHOKEHNE MHOTOYJIEHOB U Pa3JI0’KEHUE
MHOTOYJIECHOB Had MHOKHTEIIH.

5. ®opmyJibl COKpaleHHOro yMmHokenusi (194.)

Qopmynel (@b =a’+2ab+b? (axb)®=d*+3ab+3ab*+b? (ah) (@
+ab+b%) =a’+b% TlpumencHne GOpMyI COKPAIIEHHOTO yMHOXEHHS B MPEOOPA3OBAHHSIX
BBIPAKCHUM.

OcHOBHas IeIb — BbIPA00OTATh YMEHHE TIPHUMEHSTEH (POPMYJIBI «COKPAICHHOTO YMHOXECHHSD B
peoOpasoBaHUsX MEIBIX BRIPAKEHNH B MHOTOWIEHBI U B Pa3JI0KCHUH MHOTOYICHOB Ha
MHOKHUTEJH

6. CucreMbl JIUHEHHBIX ypaBHeHUil (164.)

CucreMa ypaBHeHHH. PellieHne cHCTeMBI IBYX JTMHEHHBIX YPABHEHHH C ABYMS IIEPEMEHHBIMU M €T0
reoMeTpuyecKas HHTEpIpeTanus. PelieHre TEKCTOBBIX 3a/1ad METOJIOM COCTaBIICHUS CHCTEM.
OcCHOBHas I€JIb — O3HAKOMHTH YJAIIUXCS CO CIIOCOOOM pelIeH st CHCTEM JIMHEHHBIX
YpaBHEHUIA C IBYMs TIEPEMEHHBIMH, BEIPA0OTaTh YMEHHE PEIIaTh CHCTEMbI YPABHEHUH 1
MPUMEHSTh WX TIPU PEIIEHUH TEKCTOBBIX 3a/1a4 C MIOMOIIBIO YPaBHEHU I

IMoBTopenue ( 6 4.)

8 kmace (102 4, 3 u B He/IeJII0)
1.PanunoHanbHbie Apodu ( 234)
PanmonansHas apo6b. OCHOBHOE CBOMCTBO ApoOH, cokpaieHue apooeil. ToxaecTBeHHbIE

npeoOpa3oBaHusl PalMOHATIBHBIX BbIpAXKEHUNA. DYHKIUH y = — u ee rpaduk.
X



OcHOBHa# 1elb — BBIPA0OTaTh YMEHHUE BBITIOJIHITH TOXKICCTBEHHbIE ITPe0Opa3oBaHus
palMOHATBHBIX BEIPAKCHUIA.
2.KBanparnbie kopau (194)
[TonsiTne 06 nppanroHanbHbIX yncaax. OOmme cBeieHus O IeHCTBUTEIbHBIX YHCIIAX.
KBanpathslii kopenb. [ToHATHE 0 HAX0XKICHUH TPUOTMKEHHOTO 3HAYCHUS KBAJPATHOTO KOPHSL.
CpoiicTBa KBaJipaTHbIX KOpHEH. [IpeoOpa3oBanus BbIpaXKeHU, coaepKaluX KBapaTHbIe KOPHHU.
Oyuxums y =\x, ee CBOHCTBA U rpaduk.
OcHOBHa$ 1eJb — CUCTEMATU3UPOBATh CBEJICHUS O PallMOHAIBHBIX YMCIaX U AaTh
npeacTaBiIeHne 00 HPPALMOHAIBHBIX YHUCIIAX PACHIMPUB TEM CAMBIM MTOHITHE O YUCIIE;
BBIpa0bOTaTh yMEHHE BHITIOIHITH TPe0oOpa30BaHus BEIPAKEHHUN, COACPIKAIINX KBAIPATHBIE KOPHHU.
3.KBaapatnblie ypaBHenus (214)
KBanpatHoe ypaBHeHune. @opmyia KOpHER KBaApPaTHOrO ypaBHEHUU. PellieHne paimoHaaIbHbIX
ypaBHeHUH. Pemenune 3aiay, npuBOAAIIUX K KBJAPATHBIM YPABHEHHSIM U TIPOCTEUIITUM
paloHaIbHBIM YPaBHEHUSIM. OcHOBHa# 1eNb — BbIPabOTATh YMEHUS
periaTh KBaJipaTHbIE YpaBHEHHUS U MMPOCTEUINNE PAIlMOHAIbHBIC YPAaBHEHUS i IPUMEHSITh UX K
pEeLIeHUIO 3aa4.

4.HepaBenctBa (204)
HucnoBble HEpaBEHCTBA U X CBOMCTBA. [[oUsIeHHOE CI0)KEHNE U YMHOKEHUE YUCITOBBIX
HepaBeHCTB. [lorpenHoCTh U TOUHOCTH NpuOIKeHus. JInHeliHbIe HepaBeHCTBA C OJHON
MEPEMEHHOMN U UX CHUCTEMBI. OcHoBHad ueIb —
03HAKOMHTbH YYalIUXCS C IPUMEHEHNE HEPABEHCTB JJIsl OLICHKH 3HAU€HUH BhIpaKEHHM, BbIpabOTaTh
YMEHHE peliaTh JUHEUHbIE HEPABEHCTBA C OJHON NEPEMEHHOM U UX CHCTEMBI.
5.Crenens ¢ 1eJIbIM MoKa3aTesieM. JjieMeHThI craTucTuku (114)
CrerneHb C MENbIM TIOKa3aTenieM U ee cBoicTBa. CTaHmapTHBIN BU uyncia. HauanbHble cBeeHUS 00
OpraHM3aliy CTaTUCTUYECKUX HccieaoBaHui. O CHOBH a s 1elb — BbIPa0OTaTh yMEHUE
MIPUMEHSTH CBOMCTBA CTETICHHU C IIeJIbIM [TOKa3aTeleM B BBIYUCICHUSAX U TPE0Opa30BaHUSX,
chopMUpOBaTh HaYalIbHBIE MPEACTABICHUS O COOpE U TPYNITUPOBKE CTATUCTUUECKHX.
6.1loBTOpenne (8 4)

Conep:xanue 9 kiaacca (102 4, 3 4 B HegeJ110)

1. CeoiicTBa pynkuuii. Kpagparnunas pynkuus (224)
Oynkiusa. CroiicTBa ¢hyHkiui. KBagpatHeiii TpexwieH. Pa3znoskeHne KBaapaTHOTO TpexduieHa Ha
MHOXUTeIN. OyHKIUA ) = ax? + bx + ¢, ee cBoiicTa U rpaduk. Crenennas QyHKIuS.
OcHOBHAaS 1elb — PACUIUPUTH CBEACHUS O CBOMCTBAX (PYHKUMN, O3HAKOMHUTD YYAIIUXCS CO
CBOMCTBaMH U IrpaKOM KBaJIpaTUYHOU PyHKIIUU.

2. YpaBHeHHS M HepaBeHCTBA ¢ 0HOi mepemMenHoii ( 144)
Iensie ypaBuenus. [[poOHbIe paninoHaabHbIC YpaBHeHUs. HepaBeHCcTBa BTOPOU CTETICHH C OJHOM
nepeMeHHOM. MeTo1 MHTEepBaJIOB.
OcHoBHasl 1eJIb — CUCTEMATU3UPOBAaTh U OOOOLIUTH CBEIEHUS O PEIICHUU LENbIX U APOOHBIX
paloOHaJIbHBIX YPAaBHEHUI C OJTHOM MEepeMeHHO, chopMHUpOBaTH YMEHUE pellaTh HEPABEHCTBA
Buaa ax’+ bx+c > 0mwm ax® + by + ¢ < 0, roe a< 0.

3. YpaBHeHHsI U HePaBeHCTBA C AByMs nepeMeHHbIMEU (174)
Cucrembl ypaBHEHUI BTOpPOM cTeneHu. PenieHue 3a1a4d ¢ MOMOIIbIO CUCTEM YPaBHEHUH n-i
creneHu. HepaBeHcTBa ¢ IByMS IEPEMEHHBIMU U UX CUCTEMBI. OcHOBHas
1[e1b — BBIPab0TaTh YMEHHE PEIlaTh IPOCTEHIIINE CUCTEMBI, COAepKaIllie YpaBHEHHE BTOPOH
CTENEHU C ABYMsI IEpEMEHaMU, U TEKCTOBBIE 33J]aul C MOMOIIIbIO COCTABIICHUS TAKUX CUCTEM.

4 Ilporpeccuu (154)
Apudmernueckas u reoMeTprueckas nporpeccuu. DopMyIsl n-20 4iieHa U CyMMBbI IEPBBIX 71
4JIeHOB Mporpeccuu. beckoHeuHo yObIBaro1asi reoMeTpudecKas Mporpeccusl.
OcHoBHas 11eTTh — JaTh TOHATHUS 00 apUPMETHUECKON U TEOMETPUUECKOM MPOrpecCcusx Kak
YHUCIOBBIX MOCJEI0BATEIBHOCTIX 0CO00r0 BUA.



5.9/1eMeHTBI KOMOMHATOPUKH H Teopuu BeposiTHocTell (13 u)

Kombunatopsoe npasuiio ymMmHoxeHus1. [lepectanoBkH, pasMerienus, couetanus. OTHOCUTETbHAs
94acTOTa U BEPOSITHOCTh CIy4aiiHOTO COOBITHSL.
OcHOBHas 1EIb — 03HAKOMUTH YYalllUXCs C MOHATUSIMU IIEPECTAHOBKH, Pa3MEIIECHHUS],
COYETaHUsI U COOTBETCTBYIOUIMMH (hOpMyIamMu JUIs OJICUETa UX YHCIIa; BBECTU TOHSATHS

OTHOCHTEIIFHOM YaCTOTHI U BEPOSITHOCTU CITy4aiiHOTO COOBITHSI.

6.IToBTopenue (21 )

TemaTn4veckoe INIAHUPOBAHHE

7 kaacc ajaredpa

Ne Tema KosmunyecrBo | KouyecTrBo
n/n 4acoB K/padoT
1 MaremaTnyeckuil a3b1k. Matemarndeckas MOJIEIb 17 1/1
2 Jluneitnast pyHKIUSA 18 1
3 Cucrembl IByX JIMHEWHBIX YPaBHEHUH C IBYMsI 16 1
TIePEeMECHHBIMU
4 CreneHb ¢ HATypaJIbHBIM MTOKA3aTENEM 11 1
5 Opnnounensl. Oniepanyy HaJl OJHOUYJICHAMU 11 0/1
6 Muorousnensl. Onepanuy Hajl MHOTOWIEHAMHU 19 1
7 Pa3znoxeHne MHOTOUYICHOB HA MHOYKUTEITH 21 1
8 OYHKIHST y=X" 13 1
9 O06o0611aronee TOBTOPCHHE 10 1/1
Hroro 136 7/3
8 kacc aaredpa
Ne Tema KoaunvecrBo | KotnvecTBo
n/n 4acoB K/padoT
1 | Anrebpandeckue apoou 29 2/1
OyHKIMA Y= JX .Croiictsa KBaJI[paTHOTO KOPHS 25 1
Ksagparnunas pynakmams. OyHKims y=; 24 2
4 KBanparHbeie ypaBHEHHS 24 1/1
5 HepaBenctpa 18 1
6 DJIEeMEHTBHI CTATUCTUKU U TEOPUHU BEPOSITHOCTEH 6 -
7 | [oBTOpEHUE 10 1/1
Htoro 136 8/11
9 kJacc ajredpa
Ne Tema Koa-Bo Koa-Bo
n/n 4acoB K/padoT
1 PanrionanbHbIC HEPABEHCTBA U UX CHCTEMBI 20 1/1
2 Cucrembl ypaBHEHUI 20 1
3 UuncnoBble QyHKITUU 31 3/1
4 ITporpeccun 22 1
5 DneMeHThl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH 23 1
BEPOSITHOCTEMN
6 [ToBTOpenue, noaroroska k OI'D 20 1/1
Hroro 136 8/3




