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1. lnanupyemble pe3yibTAaThl OCBOEHUSI Y4€OHOI0 MpeIMeTa
W3yuenne anreOpel JaeT BO3MOXKHOCTH OOYYalOIIMMCS JOCTHYb CIEAYIOIIUX PpPe3yJbTaToOB

pa3BUTHSL:
B JUYHOCTHOM HANPABJIECHUM:

- c(OPMHPOBAHHOCTH OTBETCTBEHHOTO OTHOILICHHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYUYarOMMXCs K
CaMOPAa3BUTHIO 1 CaMOOOPa30BaHUIO HAa OCHOBE MOTHUBALIMY K O0YYEHHUIO M TIO3HAHHUIO, BEIOOPY AaTbHEHIIIETO
oOpa3zoBanus Ha 0a3e OPUESHTUPOBKH B MUPE TPoQeccHii 1 mpo(ecCHOHANBHBIX IPEANOYTEHU, 0CO3HAHHOMY
MOCTPOCHHUIO HMHIUBUAYATbHONH 00pa30BaTEIbHOM TPACKTOPHH C YYETOM YCTOWYMBBIX ITO3HABATEIHHBIX
WHTEPECOB;

- ¢(hOPMHUPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

-yMEeHHE SICHO, TOYHO, T'PaMOTHO W3JIaraTh CBOM MBICIIM B YCTHOW W TNHCHBMEHHOW pe4H, TOHUMATh
CMBICJI TIOCTAaBJICHHOW 3aJlaud, BBICTPAMBATh ApryMEHTAIIMIO, MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

- KpUTHYHOCTh MBIIIUICHHUS,, YMEHHE paclo3HABaTh JIOTMYECKH HEKOPPEKTHHIE BHICKA3bIBAHUS, OTINYATH
TUNOTE3Yy OT (haKTa;

-TIPE/ICTABIICHUE O MAaTeMaTHYeCKOW HayKe Kak cgepe UeIOBEUYeCKOW AeATeNIbHOCTH, 00 JTamax ee
pa3BUTHS, O €€ 3HAYUMOCTH JIJTsl pa3BUTHSI [IMBUITH3AIINH;

-KPEaTUBHOCTh MBIIICHUS, WHUIIUATHBA, HAXOJAYWBOCTh, AKTHBHOCTh TPH PEIICHHH MaTEMaTHYECKUX
3aaq;

-yMEeHHE KOHTPOJIMPOBATH MPOIIECC M PE3yIbTaT YIeOHOW MaTeMaTHIECKOH eI TeTbHOCTH;

-CIIOCOOHOCTh K  DMOIIMOHAIFHOMY BOCTIPHUSATHIO MaTEeMaTHYeCKHX OOBEKTOB, 3ajady, pEHICHUH,
paccyXJIeHUI;

B MeTanpeJMeTHOM HAaNpaBJeHUU:

- YMEHHE CaMOCTOSTEIbHO MIAHUPOBATh aJbTePHATUBHBIC MYTH JOCTHXKEHUS LieJei, 0CO3HaHHO BBHIOMPATh
HauOosiee 3pPeKTHBHBIC CITOCOOBI PelIeHUs YIeOHBIX U MO3HABATEIBHBIX 3a/1a4;

- YMEHHUE OCYIIECTBJIATH KOHTPOJIb MO Pe3yiabTaTy U MO crnocoOy AEHCTBHS Ha YPOBHE MPOU3BOJILHOTO
BHUMAaHHUS U BHOCUTbH HE-00XOAUMbIE KOPPEKTUBBI;

- YMEHHE aJICKBAaTHO OLIEHHWBATh MPABUIBHOCTh WM OIMIMOOYHOCTHb BBINOJHEHUS] y4eOHOW 3amauu, eé
O00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PelLIeHHS;

- OCO3HAHHOE BJIAJICHHE JIOTUYECKHUMH JEHCTBUSAMH ONpEIesieHUs MOHATUN, 000OIIeHUs, YCTaHOBIICHUS
aHaJIOTHi, K1accu(UKaluu Ha OCHOBE CaMOCTOSITEILHOTO BHIOOpA OCHOBAHUUN U KPUTEPUEB, YCTAHOBIICHUS
POJIOBUIOBBIX CBS3EH;

- yYMEHHE YyCTaHABJIMBATh MPUYMHHO-CIEJICTBEHHBbIC CBSI3M; CTPOUTH JIOTHUYECKOE PACCYXKICHHE,
YMO3aK/IioueHre (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUHN) U BBIBOJIBI;

- YMEHHE CO3/1aBaTh, IPUMEHSATH U MPeoOpPa30BhIBATh 3HAKOBO-CUMBOINYECKUE CPEJICTBA, MOJCIU U CXEMBI
JUIS pellieHUs y4eOHbBIX U MMO3HABATEIbHBIX 33/1a4;

- YMEHHE OpPraHMU30BBIBaTh YUE€OHOE COTPYIHHUYECTBO M COBMECTHYIO JESITENBbHOCTh C Y4YUTENIEeM U
CBEPCTHHKAMM: OTIPEIENIATh LeNH, paciipeiesieHne GyHKIUN U poJieil yJacTHUKOB, B3aUMO/IeiiCTBHE U 001I1e
crocoObl paboThl; yMeHUe paboTaTh B TPYIIE: HAXOAUTh OOIIee pelleHHe U paspeniarb KOHQIUKTHI Ha
OCHOBE COTJIACOBaHUS MO3UIMIA U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; POPMYITHPOBATH, APTYMEHTHPOBATH
Y OTCTauBaTh CBOE MHEHUE;

- chopMUpPOBAaHHOCTh Y4EOHON M OOIIENOJIb30BaTEIbCKOM KOMIIETEHTHOCTH B 00JAaCTH MCIOJIB30BaHMS
nH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruit (MKT-koMneTeHTHOCTH);

- IepBOHAYATBHBIE MPECTABICHUS 00 UACSIX M O METOJaX MAaTEeMATUKH KaK 00 YHUBEPCATHLHOM SI3bIKE HAYKU
U TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBIICHUH U MPOLIECCOB;

- YMEHHE BUJETh MaTEMaTUYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHON CUTYyalluu B IPYTUX TUCIUILUIMHAX, B
OKpYKaroLEeH )KU3HU;



- YMEHHE HaXOJIUTh B PA3INYHBIX HCTOYHUKAX UHPOPMAIHIO, HEOOXOAUMYIO  JIJISI  pPEIICHHS
MaTeMaTUUCCKHUX mpo0ieM, U MPEACTaBIATh € B MOHATHON (hopMe; MPUHUMATh PEUICHHE B YCIOBHIX
HETOJHOM U N30BITOYHOM, TOUHON ¥ BEPOATHOCTHOW MH(POPMALINY;

- YMEHHE IOHUMATh U UCIOJIb30BaTh MaTEMATUYECKUE CPEJCTBA HATISAHOCTU (PUCYHKH, YEPTEKHU, CXEMBI U
Jp.) JUIsl WILTIOCTPALlMU, MHTEPIPETALMY, apryMEHTAIUH;

- YMEHHE BBIIBUTATh TUTIOTE3bI TIPU PEIICHUH YIeOHBIX 3a7a4 U TIOHUMATh HEOOXOAMMOCTh MX TIPOBEPKH ;

- YMEHHE NMPUMEHSITh UHIYKTHUBHBIE U JIETYKTUBHBIC CIIOCOOBI PACCYKICHUM, BUJIETh PA3JINUHBIC CTPATETUU
pelieHus 3a1ay;

- TIOHMMaHHUE CYIIHOCTH AJITOPUTMHYECKUX TMPEANUCAaHUNA U YMEHHUE JCHCTBOBATH B COOTBETCTBUU C
MPEATIOKEHHBIM AJITOPUTMOM;

- YMEHHME CaMOCTOATENbHO CTaBUTH II€JIM, BHIOMPATh W CO3JaBaTh AJTOPUTMBI I pEHICHUs y4eOHBIX
MaTeMaTHYECKUX MpooIem;

- yYMEHHE IUIAHUPOBAaTh U OCYIIECTBIISTH JCSATEIBHOCTh, HAMPABICHHYI0 Ha pEIICHHE 3aaad
HCCIIE0BATEIBCKOTO XapaKTepa.

B NIPeIMETHOM HamnpaBJieHuH (00uenpeaMeTHble pe3yJibTaThl):

- ymeHue paboTaTh C MaTEMaTHUYECKHUM TEKCTOM (CTPYKTYpPHpPOBAHHE, W3BJICUCHHE HEOOXOIMMOM
nH(pOpMaIIMK), TOYHO W TPAMOTHO BBIPAXKATH CBOM MBICIH B YCTHOM M TMHCHbMEHHOW pEUYH, MPUMEHSS
MaTeMaTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIMKY, HCTIOJIb30BaTh PAa3JINYHBIC SI3bIKA MaTEMAaTUKH (CIIOBECHBIH,
CUMBOJIMYECKUN, Tpaduueckuii), 0OOCHOBBIBATh CYKJICHHs, MPOBOANTH KIaCCHU(HUKAINIO, IOKa3bIBATh
MaTeMaTHYECKUE YTBEPKICHUS;

- BJaJicHHE 0a30BBIM TMOHATHUHHBIM almapaToM: UMETh MPEICTABICHHE O YHUCIE, BIAJICHUE CHUMBOJIHBHBIM
SI3BIKOM aJIre0phl, 3HAHKE dJIEMEHTAPHBIX (DYHKIIMOHATBHBIX 3aBUCUMOCTEN, (HOPMUPOBAHHE MPEICTABICHUI
O CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pEaJIbHOM MHPE W O PAa3IUYHBIX CIMOCO0ax WX HU3-y4eHHUs, 00
0COOEHHOCTSX BBIBOJIOB Y ITPOTHO30B, HOCSIIIMX BEPOSITHOCTHBIN XapakKTep;

- YMEHHE BBINOJHATH ajreOpandeckue MpeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAKCHUN, MPUMEHATh WX IS
perieHust yueOHbIX MaTEeMAaTHUECKHX 3a/1a4 U 3aJ1a4, BO3HUKAIOIIUX B CMEKHBIX YICOHBIX MPEIMETaXx;

- YMEHHE TMOJIb30BaThCS MaTEMaTHYECKUMH (OPMYJIaMH M CaMOCTOSTEIBHO COCTABJIATH (HOPMYIIBI
3aBUCUMOCTEH MEXy BeJU-YMHAMHU HAa OCHOBE 00O0OIIEHUS YACTHBIX CITy4aeB M SKCIICPUMEHTA;

- YMEHHUE peuniaTh JMHEWHBbIE W KBAJpPAaTHBIC YpPaBHEHUS W HEPABEHCTBA, a TAKXKE IMPUBOJUMBIE K HUM
yYpaBHEHUsI, HEPABEHCTBA, CUCTEMbI; TPUMEHSATH rpaduueCKre MPEICTABICHUS VIS PEIICHUS U UCCIICI0BaHMS
YpaBHEHUH, HEPABEHCTB, CUCTEM; NMPUMEHATh MOJIYYCHHBIE YMEHUS Ui PEIIeHHUs 3aJad U3 MaTEeMaTHKH,
CMEKHBIX MPEMETOB, IPAKTUKY;

- OBJIQJICHHE CHCTEMOU (PYHKIMOHAIBHBIX MOHATHH, (PYHKIHOHAIBHBIM SI3IKOM U CHUMBOJIMKON, YMEHHUE
cTpouTh Tpadukd (QYHKIUH, OMHCHIBATH UX CBOWCTBA, HUCHOJB30BaTh (HYHKIMOHAIHHO-TpaduuecKue
MpEeJICTaBJICHUS JIJIsl ONMCAHMS U aHaJIM3a MaTeMaTHYECKUX 3a/1a4 U peaJIbHbIX 3aBUCUMOCTEH;

- OBJIaJICHUE OCHOBHBIMU CTIOCOOAMU MPECTABICHUS U aHAIM3a CTATUCTHUECKUX JAHHBIX; YMEHHE PellaTh
3a/lauM Ha HAX0XJICHHUE YaCTOThI U BEPOSTHOCTHU CIy4alHBIX COOBITU;

- YMEHHME MPUMEHSATh W3YYEHHBIE MOHATUSA, PE3YJbTAaTbl U METOJbI MPU PEHICHUHU 33/7a4 U3 Pa3IMYHBIX
pa3zenoB Kypca, B TOM YHCIE 3aJad, HE CBOJSIIMXCA K HEMOCPEICTBEHHOMY INPHUMEHEHHIO H3BECTHBIX
aJIrOpUTMOB.

IInanupyemsblie npeaMeTHbIE pe3yJbTaThI 110 TEMaM:

PannonajbHbIe YHCIa

BrinyckHUK HayyuTCs:

1) noHMMAaTh OCOOCHHOCTH JECATHYHON CHCTEMBI CUHCIICHUS;

2)  BIIAJETh MOHATHSIMH, CBI3aHHBIMH C JCITMMOCTBIO HATYPAJIbHBIX YHCET,

3) BBIPXKATh YKCTIa B SKBUBAJICHTHBIX (hOpMax, BEIOMpasi Hanbosee MoAX0 Y0 B 3aBUCUIMOCTH OT
KOHKPETHOW CUTYallHH;



4)  cpaBHHUBATh U YHOPSA0YUBATH PAIOHAILHBIC YHCIIA;

5)  BBINOJHSTH BBIYUCICHUS C PAIMOHAIBHBIMUA YUCIIAMHU, COYETasi YCTHBIC U ITMCbMEHHbBIC TPHEMBI
BBIYHCIICHUH, TPUMEHSTH KAIbKYIIATOD;

6) MCIOJIb30BATh IMOHSATHUS U YMEHUS, CBI3aHHBIC C TPOMIOPIIHOHATEHOCTHIO BEJIMYUH, TIPOIICHTAMH B XO/IC
pElIeHUs MaTeMaTHYECKUX 3a/1a4 U 3a7a4 U3 CMEKHBIX MPEIMETOB, BHIMIOIHITH HECIOKHBIC MPAKTUICCKHEC
pacy€Tsl.

Buinycxknux nonyuum 603moicHocmy.

7)  nO3HAKOMUMBCA ¢ NOZUYUOHHBIMU CUCEMAMU CYUCTEHUSL C OCHOBAHUAMU, omauyHbimu om 10;

8)  yemybums u pazeumes npedcmasienust 0 HAMypPAIbHbIX YUCIAX U CEOUCMEAX OCIUMOCTIL;

9)  HayuumwsCs UCnOIBL306aNMb NPUEMBL, PAYUOHATUSUPYIOUUEC

8bIYUCTIEHUS, NPUOOPECMU NPUBLIYUKY KOHMPOJIUPOBAMb BbIUUCIEHUS, 8blOUPASL NOOXOOAUWUL OISl CUMYAYUU
cnocoo.

JeiicTBUTEIbHBIE YHCJIA

BBITTyCKHUK HAYIUTCS:

1)  ucnonp30BaTh HAYAIBHBIC MPEICTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCEIT;

2)  BIaJETh MOHATHEM KBaJIPAaTHOTO KOPHS, IPUMEHATh €r0 B BRIYUCICHUIX. BBITYCKHUK TOJYYUT
BO3MOJKHOCTb:

3) pa3BUTh TIPEJCTABJIICHUE O YHCIIE W YHCIOBBIX CHCTEMax OT HATypPaJIbHBIX [0
JEMCTBUTEIbHBIX YUCEN; O POJIM BBIYMCICHHUN B YEJIOBEYECKOW MPAKTUKE;

4)  pa3BUTH M YIIIYOUTH 3HAHHS O JCCATHYHON 3aITUCH ACHCTBUTEIbHBIX YHCEN (IEPUOTUIECKUE U
HETIePUOINIECKUE APOOH).

HN3mepenus, npudJInKeHusl, OLEHKH

BBITTyCKHHUK HAYIUTCS:

1) HCII0JIL30BATh B XOJI€ PEIICHHS 3a]1a4 dJICMEHTAPHbBIC TIPEICTABJICHHUS, CBSI3aHHbBIC C TPUOIMKEHHBIMH
3HAYCHUSIMU BEIIMYHH.

BBIMyCKHHUK TTOJTyIUT BO3MOKHOCTD:

2)  TOHATH, YTO YHCIOBBIC JaHHBIE, KOTOPBIC HCIOJB3YIOTCS JUIA XapaKTEPUCTHKH OOBEKTOB
OKPYXAIOIEr0 MHUpa, SBISIOTCS MPEHMYIICCTBEHHO NPUOMMKEHHBIMU, YTO IO 3aMUCH TPHOTMKEHHBIX
3HAYCHHM, COACPKAITUXCS B MHPOPMAITMOHHBIX UCTOYHHUKAX, MOKHO CYJUTh O TIOTPEITHOCTH MPUOIMKCHHUS;
3) MOHSATh, YTO MOTPEUTHOCTh pe3yibTaTa BEIYMCICHUN TOJDKHA OBITh COM3MEpPHUMA C MTOTPEITHOCTHIO
HCXOIHBIX JIAHHBIX.

Anredpanyeckue BbIpaKeHUs

BBINMYCKHUK HAy4UTCS:

1)  BiageTh MOHATHAMH «TOXIECTBOY», KTOXKICCTBEHHOE IIPe0Opa30BaHUE), PEIIATh 3a1aUH,
cojepxariue OyKBeHHbIC JJaHHBIE; paboTaTh ¢ (POPMYIIaMH;

2)  BBIIOJHSATH IPe0OPa30BaHUs BRIPAKCHHM, COAEPKAIIMX CTEICHH C HEJIBIMHU TOKA3aTCIIAMU 1
KBaJ[paTHBIC KOPHU;

3)  BBINOJHATH TOXKICCTBEHHBIE IPE0OPa30BaHuUs PAlMOHAIBHBIX BEIPAXKEHNUI HA OCHOBE ITPABHII
JNEHUCTBUI HaJl MHOTOYWICHAMH M aJlreOpandeCcKUMU JIPOOsIMU;

4)  BBIOJIHATH Pa3jI0KEHHUE MHOTOYIEHOB Ha MHOKHTEIIH.

Buinyckrux nonyuum 6o3moocnocms.

5) Hayuumsb s 8INOIHAMbD MHO2COULA20BblE NPeoOPA308AHUSL PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSS
WUPOKULL HAOOP Cnocob08 U NPUEMOB,

6)  npumensmo moxcoecmeaenvie npeoOPaA308aHUs OJis peuleHUs 3a0ay U3 PasiuYHbIX pazoenos Kypca
(Hanpumep, 0151 HAXOHCOEHUSL HAUDOTbULE20/HAUMEHbULE20 3HAYEHUS. BbIPANCEHUS).

YpaBHeHust

BrImycKHUK Hay4IUTCS:

1)  pemiath OCHOBHBIE BH/IbI PAIIMOHATBHBIX YPABHEHHN C OJTHON MIEPEMEHHOM, CHCTEMBI IBYX YpaBHCHUI
C IBYMS IEPEMEHHBIMH,

2) TOHMMAaTh yPaBHECHHUE KaK BAKHEUIIYI0 MATEMATHYCCKYIO MOJICINb ISl OTMCAHUS U U3YYCHUS
pa3zHoOOpa3HBIX pEaNbHBIX CUTYAIlUH, PEeIIaTh TEKCTOBBIC 3a/1a4H alreOpaniyecKuM METOIOM;

3)  mpuMeHsATh rpaduyeckue NpeACTaBICHUS JIs HCCIICIOBAHUS YPABHEHUH, UCCIICOBAHUS U PECIICHUS
CUCTEM YpaBHEHUU C ABYMs MEPEMEHHBIMHU.

Buinycxuux nonyuum 603modHcHocms.



4)  o0srademv cneyuanbHLIMU RPUEMAMU PEUleHUs YDAGHEHUL U CUCEM YPAGHEHUL, Y8EPEHHO NPUMEHSIMb
annapam ypagHeHuul ONisl peuleHus pAa3HOOOPA3HbIX 3a0ay U3 MAMeMAmuKU, CMENCHbIX NpeomMemos,
NPAKMUKU,

5)  npumensamo epaguueckue npedcmagienus 01 UCCIe008AHUSL YPAGHEHULL, CUCHEM YPAGHEHUI,
cooepoicawux OyKeeHHvle KOIppuyuenmoi.

HepaBencrBa

BBITTyCKHHUK HAyIHTCS:

1) MOHUMATh U IPUMEHSTHh TEPMUHOJIOTHIO ¥ CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM HEPABEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABEHCTB;

2)  peliaTth JIMHCHHBIC HEPABCHCTBA C OJHOM TIEPEMEHHOM U X CUCTEMBbI; peliaTh KBaIpaTHbIC
HEPaBEHCTBA C OMOPOM Ha IrpaHUUECKUE TPEICTABICHNUS,

3) UPUMEHATH anmapar HepaBEeHCTB ISl PELICHHUS 3a/lad M3 Pa3IMuHbIX Pa3lIesiOB Kypca.

Buinycknux nonyuum 803mMoxicHOCmMb HAYUUMBCAL:

4)  pasHoobpazHbiM npuémam 0OKa3amenbCmeda HEPAGeHCME, YEEPEHHO NPUMEHAMb ANNAPaAm HEPAGEHCME
0J18 peuieHus pazHooopa3HbIX MAMeMamu4eckux 3a0ay U 3a0a4 U3 CMeNHCHbIX NPeOMemos, NPaAKMuKU;

5) npuMeHAmb epaguueckue npeocmasienuss Ons UCC1e008aHUsl HEPABEHCME, CUCTEeM HEPABEHCMS,
cooepacawux OyKeeHnvie Kodghpuyuenmol.

OcHoBHbBIE NOHATHSA. UK c/10BbIEe PYHKIIUH

BBITTyCKHHUK HAy9IHTCS:

1) moHMMATH M KCIOJB30BaTh (HYHKIIMOHAIBHBIE MIOHITHS U SI3BIK (TEPMUHBI, CHMBOJUYECKHE
0003HaYCHHS);

2)  cTpouTh rpadMKH AIEMEHTAPHBIX (QYHKIIHIA; HCCIIeJOBATh CBOMCTBA YHCIIOBBIX (DYHKIIMI Ha OCHOBE
W3YYCHHUS ITOBEJCHHS HX TPAPUKOB;

3) mnoHMMAaTh (QYHKIUIO KaK BOKHEHUIITYI0 MATEMATHUECKYIO MOJICIb JUIS OTIMCAHUS TIPOLIECCOB U SIBJICHUI
OKpPY)KAIOILIEr0 MHUpPa, IPUMEHATh (YHKIMOHAIBHBIN S3bIK JJISl OMHCAHMSI U MCCIIEI0BAaHUS 3aBUCUMOCTEH
MeXAy GU3NYECKUMU BEIUUNHAMHU.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

4)  npoeooums ucciedo8anus, CEI3AHHbLE C U3YHEHUEM C8OUCME PYHKYULL, 8 MOM YUCLE C UCNOb308AHUEM
KOMNnbvlomepa; Ha 0CHo8e 2papuKrkos Uu3yueHHwvlX QYHKyuti cmpoums 6o/ee ClodiCHble epaguru (KycouHo-
3a0anmuble, ¢ «BbIKOTOMBIMUY MOYKAMU U M. N.);

5) UCNONIb308aMb (DYHKYUOHATbHbIE NPEOCABNEHUSL U CBOUCMBA PYHKYULL O peuleHus
MamemamuyecKux 3a0ai U3 paziuiHvlx pazoenos Kypcd.

YucioBble MOCIEA0BATETbHOCTH

BBITyCKHUK HAy9INTCS

1) MMOHUMATbh U UCIOJB30BaTh SA3bIK MOCIIEI0BATEIbHOCTEN (TEPMUHBI, CUMBOJINYECKHE 0003HAYCHHA);
2)  npUMEHSTH (GOPMYIIbI, CBA3aHHBIC C apU(PMETHIECCKON U TEOMETPHUCCKOM MPOTrPECCHsIMH, U amlapar,
chOopMUPOBAHHBIN MPU U3YYECHUH IPYTUX pa3fesioB Kypca, K PeLISHUIO 3a1a4, B TOM YHUCJIe C KOHTEKCTOM U3
pEATBHOM KU3HMU.

Buinyckuux nonyuum 603mMo4#CHOCMb HAYYUMBCA:

3)  pewamv KoMOUHUPOBAHHbIE 3A0a4U C NPUMEHEHUEM QOPMYN N-20 YIEHAd U CYMMbl NePEbiX N HIeHO8
apugmemuyeckoll u 2eoMempuiecKoll npospeccuti, NPUMeHsis. npU SMOoM annapam ypasHeHull U HepaseHCcms,
4)  noHumamv apupmemuuecKylo U 2eoMempuyecKylo Npocpeccuu Kak QYHKYuu HaAmypaibHO20
apeymenma, cesA3vl8amyv apu@GMemuyecKyio npoepeccuro ¢ IUHEUHbIM POCHOM, 2e0MempPU4ecKyo

— C 9KCNOHEHYUATbHBIM POCTIOM.

OnucarejibHAsl CTATHCTHKA

BhIyCKHUK HAy4YUTCSI HCTIONB30BaTh MPOCTEHIIINE CIOCOOBI TPEICTABICHUS U aHAIN3a CTATUCTHYECKUX
JTAHHBIX.

Buinyckuux nonyuum 603moxicHoCms npuodpecmu nepeoHaAYAIbHbIl ONbIM OPeaHUu3ayuy coOopa OAHHLIX Npu
npogedeHUul onpoca 0OWEeCmMBeHHO20 MHEHUs, OCYWeCmEIamb UX aHdIu3, NpeoCcmasisims pe3)ibmambl
onpoca 6 suoe maodauysl, OUASPAMMUBL.

Cay4aiinble COOBITHSI M BEPOSITHOCTH

BhITyCKHUK HAYYUTCS HAXOAUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSITHOCTD CIIyYalfHOTO COOBITUS. Buinyckuux
NOIYYUM  803MOICHOCMb NPUOOPECMU ONbIM NPOBEOeHUsl CYVHYAUHBIX IKCHEPUMEHMO8, 8 MOM YUCie C
NOMOUbIO KOMNBIOMEPHO20 MOOENUPOBAHUS, UHMEPNPEMAYUU UX PE3VIbMAamOo8.

Kom0unaropuka



BBIMyCKHUK Hay4UTCs pemaTh KOMOMHATOPHBIC 33a4l Ha HAXOXKJCHUE YMCIIa 00bEKTOB MIJIM KOMOMHAITUIA.
Buinyckuux nonyuum 603MOHCHOCHb HAYYUMbCA HEKOMOPLIM CReYUATbHBIM NPUEMAM DEULeHUSA

KOMOUHAMOPHBIX 3a0aH.

2.Conep:xkaHue y4eOHOT0 npeaMeTa

APUOMETUKA
PanuonanbHble ynciIa. PacimpeHre MHOKECTBA HATYPAJIBHBIX YUCEN IO MHOKECTBA LieNbIX. MHOXkecTBa
LIEJIBIX YHCEJI O MHOKECTBA pallMOHAIbHBIX. PallnoHanbHOE YMCII0 KaK OTHOLIEHHWE mn , TIe T — LEeI0€

4HCII0, N — HaTypaibHOe. CTENeHb C LEIbIM [T0Ka3aTEIEM.

HeiicTBuTebHBbIE Yucaa. KBanpaTHeiii kopeHb u3 uncia. KopeHb TpeTbell cTemeHH. 3amuch KOPHEH C
IIOMOIIBIO CTENEHU C APOOHBIM MOKa3aTeeM.

[TonsiTre 00 uppanroHanbHOM uucie. MppalmoHanbHOCTh YKClia U HECOU3MEPUMOCTh CTOPOHBI U TUaroHain
kBajpara. JlecsTuuHble NPUOMMKEHUS] UPPALMOHAIBHBIX 4Yuceld. MHOXKECTBO JAEHCTBUTENBHBIX YHCEN,
MIpE/ICTaBICHUE  JICHCTBUTENbHBIX 4uCel  OECKOHEYHBIMH  JECITUYHBIMH  JpoOsimu.  CpaBHeHHE
neictBuTenpHbIX yncen. KoopaunatHas npsimas. M3o0pakeHue uncen TOYKaMU KOOPAMHATHOM MPSMOM.
YucnoBsie IPOMEKYTKH.

N3mepenus, npudmxeHusi, OueHKH. PazMepsl 00bEKTOB OKPYXKAIOUIEro Mupa (OT JI€MEHTAPHbBIX YaCTHI]
no BcenenHoil), MIMTENbHOCTh MPOLIECCOB B OKpYXKaroleM Mupe. BbleneHne MHOXHUTENS — CTENeHU
NecSITU B 3anucy uncia. [[pubnmkénHoe 3HaueHne BeIMYUHbL, TOYHOCTh NMpuonmxenus. [Ipukuaka u oneHka
pEe3yJIbTaTOB BHIYMCIICHH.

AJIT'EBPA

Aare0panyeckne BbIpakeHUsl. DyKBeHHbIe BbIpaXEeHHsS (BbIpaXEHHsS] C IepeMeHHbIMH). UYucioBoe
3HaueHue OyKBEHHOTO BbIpakeHus. JlomycTrmble 3HaueHusl nepeMeHHbIX. [lo/icTaHoBKa BhIpaXkeHU BMECTO
nepeMeHHbIX. [IpeoOpa3oBanre OyKBEHHBIX BBIpRKCHUN HA OCHOBE CBOWCTB apU(PMETHUYECKUX IEHCTBUU.
PaBeHcTBO OYyKBEHHBIX BBIpaskeHHI. TOXKAECTBO.

CreneHnp ¢ HaTypaJbHBIM IOKa3aTeseM U €€ cBoiicTBa. OAHOUWIEHBI U MHOrOWIEeHbl. CTENEeHb MHOTOUICHA.
CrnoxeHue, BBIMUTAHUE, YMHOKEHUE MHOTOWICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOKEHUS: KBaAPAT CyMMBI
u KBajapaT pasHoctu. @opmyna pa3HocTu kBaapaToB. [IpeoOpa3oBaHMe 1ENOT0 BBIPAXKEHHS] B MHOTOYJICH.
Pa3nokeHne MHOro4J€HOB Ha MHOXHUTENIH. MHOrouiaeHsl ¢ OAHOW mnepeMmeHHoW. KopeHb MHorousesa.
KBagpatHblii TpEXUIEH; pa3iiokKEHNE KBaJAPATHOTO TPEXWICHA HA MHOKUTENH.

AnreOpanyeckast 1po6b. OCHOBHOE CBOMCTBO anredpandeckoit aApoou. CiiokeHue, BBlUUTaHUE, YMHOXKEHHUE,
neneHue anredpanyeckux apodei. CreneHs ¢ 1ebIM oKaszaTesieM U €€ CBONCTBA.

PanmonanbHble BeIpakeHUs U UX npeoOpa3oBanus. Jloka3aTenbCcTBO TOKIECCTB.

KBanpatHsie kopHH. CBOICTBa apupMeTHUUECKUX KBaIPAaTHBIX KOPHEH U X PUMEHEHHE K IPpeoOpa30BaHUI0
YHCJIOBBIX BBIPAKECHUM U BBIYACIICHUSIM.

YpaBHeHusi. YpaBHEHHE C OAHOM mnepeMeHHOW. KopeHb ypaBHeHus. CBOMCTBa YHCIIOBBIX DPABEHCTB.
PaBHOCUIIBHOCTD YpaBHEHHH.

JIuneitHoe ypaBHeHue. KBajpaTHoe ypaBHeHHe: (hopMyia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEeHMI, CBOAAIMXCSA K JTUHEMHBIM U KBaApaTHBIM. IIpuMeps! pelienns ypaBHEHUN TpeTbed U
4eTBEPTOH cTeneHel. Pemenne ApoOHO-palliOHaNbHBIX YPaBHEHUH.

YpaBHeHHE C JIBYMS IIEPEMEHHBIMH. JluneliHoe  ypaBHEHME C JBYMs II€PEMEHHBIMU,
[IPUMEPBI PELICHUS YPABHEHUH B LENIBIX YUCTIaX.

Cucrema ypaBHEHMHM ¢ JAByMs IepeMeHHbIMU. PaBHOcmiabHOCTH cucTeM. CuHCTEMBI JBYX JIMHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMHU; PEIICHHUE IIOJCTAHOBKOM U CilokKeHueM. lIpumepsl peleHus cucreM
HEJIMHEUHBIX YPAaBHEHUH C ABYMs [IEPEMEHHBIMM.

Pemienne TEKCTOBBIX 3ajay aireOpandeckuM crocoboMm. JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH.
I'paduueckas nHTEpHpeTalMsl YpaBHEHUS ¢ IByMs NepeMeHHbIMU. [ paduk TUHEHHOTO ypaBHEHUS C IByMs
NepEeMEHHBIMH; YTII0BOH K03(h(DUIIMEHT NMPSIMOIL; YCIIOBUE MapauIeIbHOCTH MpAMBIX. ['paduku npocTermumx
HEJIMHEHHBIX ypaBHEHU: mapaboia, rumnepboia, OKPYKHOCTb. I'paduueckas uHTepHpeTanus CHUCTEM
YPaBHEHUH C ABYMsI [IEPEMEHHBIMMU.



HepaBencrBa. UnciioBble HepaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM IEpeMeHHON. PaBHOCHWIIBHOCTB
HepaBeHCTB. JIMHeilHble HepaBeHCTBA C OJIHOW mepeMeHHOM. KBaapaTHble HepaBeHcTBa. CuHcTeMBI
HEPABEHCTB C OJIHOW IIEPEMEHHOMN.

O VYHKINWN

OcHoOBHbIEe MOHATHS. 3aBUCUMOCTH MexAy BenmnunHamu. [lonstre Qynkmmm. OOnacTb onpeneneHus |
MHOKECTBO 3HaueHUi QyHkmHu. CriocoOs! 3aganus ¢yHkiuun. ['paduk ¢pynkuuu. CBoiicTBa GyHKIUH, UX
orobpakenue Ha rpaduke. [Ipumepsl rpadMKoB 3aBHCUMOCTEH, OTPAKAIOIINX PEaIbHBIE TTPOIIECCHI.
Yucaosbie pyHKkuun. OyHKINY, ONMKUCHIBAIOLIUE MIPSIMYIO U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku u cBoiictBa. JInneitnas ¢pynkuus, e€ rpaduk u cBoiictBa. KBagparnunas pynkuus, e€ rpaduk u
cBoiictBa. CTeneHHbIe (DYHKIIMH C HATYpaJIbHBIMH MOKa3aTeasiMu 2 U 3, ux rpaduku u cBoicTBa. I paduku
byskumit y=y,y=3x,y=|x|
YuciioBbie 10CJIeA0BATEIbHOCTH. [TonsTHE YHUCIIOBOU MIOCJIEI0BATEILHOCTH. 3ananue
MOCJIEI0BATENILHOCTH PEKYPPEHTHOM popMyIioit 1 (hopmMysIoil n-ro ujaeHa.
Apudmernueckas U reoMmerpuueckas nporpeccun. @dopmynbl n-ro  wieHa apudMeTudecko U
TEOMETPUUECKOM TMPOTPECCUid, CYMMBbI TEPBBIX N-X WIEHOB. M300paxeHue 4iIeHOB apuMeTHYeCKOr u
r€OMETPUYECKOM MPOTrPECCUl TOUKAMU KOOPANHATHOM IIJI0OCKOCTH. JIMHENHBIN U SKCIIOHEHIIMATbHBIN
pocT. ClOKHbIE TPOLEHTHI.

BEPOATHOCTH U CTATUCTUKA

OnucaresqbHas cratuctuka. [IpencraBnenue naHHBIX B BHJE TaOmul, auarpamm, rpaduxos. Ciydaiinas
M3MEHUYMBOCTh. CTaTHCTUYECKHE XapaKTEpUCTUKU HaOopa MaHHBIX: cpefHee apupMeTHdyecKoe, MeIuaHa,
HauOoJIbIlIee U HaMMEeHbllIee 3HaUeHus, pa3-max. [IpenacraBienue o BBIOOPOYHOM HCCIIEIOBAaHUH.
CayuaiiHble COOBITHSA U BEPOSATHOCTb. [IOHATHE O CiIy4ail-HOM OTBITE U CIIydalHOM COObITHH. YacToTa
CITy4aifHOTO COOBITHSI.

CraTucTHUECKH TOIXOJM K TIOHSATHIO BEPOATHOCTH. BeposSTHOCTH MPOTHUBOIOJIOKHBIX COOBITHIA.
HezaBucumpie coObiTHs. YMHOKEHHE BeposiTHOCTEH. JlocTOBEpHBIE W HEBO3MOXKHBIC COOBITHS. PaBHOBO3-
MOXHOCTh cOOBITHI. Kitaccuueckoe ornpezeneHne BeposSTHOCTH.

Kom0unaropuka. Permienne koMOMHATOpHBIX 3ajad nepebopoM BapuaHToB. KomMOWHATOpHOE MpPaBHIIO
ymHOkeHus. [lepectaHoBKY U pakTOpHaL.

JIOTMKA 1 MHOXECTBA

TeopeTﬂKO-MHO)KeCTBeHHLIe INOHATHS. MHO)KGCTBO, OJICMCHT MHOXECTBA. 3aIlaHI/Ie MHOXXECTB
NEPECUYUCIICHUEM DJJIEMEHTOB, XapaKTCPUCTUUCCKHUM CBOMCTBOM. CTaHI[apTHBIe 0003HAYEHHUSA YHCIOBBIX
MHOXKCCTB. HYCTOC MHOKECTBO M €ro 00OO3HaYeHUE. IToamMHOXKECTBO. O6’beI{I/IHCHI/Ie H TICPCCCUCHUC
MHOCCTB, Pa3HOCTb MHOJKCCTB.

I/IJ'IJ'IIOCTpaI_[I/IH OTHOIIICHUH MCKAY MHOKCCTBAMHU C IIOMOIIBIO JUATr'paMM Bﬁnepa — Benna.

aeMeHTHI Joruku. [lousTue o PaBHOCHUIIBHOCTH, CJICAOBAHNU, y1'IOTp66J'IeHI/Ie JJOT'MYCCKHUX CBA30K €CJIH ...,
TO ..., B TOM U TOJIb-KO B TOM CJIy4ac, JIOTUYCCKUC CBA3KHU U, UJIN.

MATEMATHKA B UICTOPUYECKOM PA3BUTUN

Hctopust hopMupoBaHus NOHATHS 4HCIa: HATypajbHbIE 4yKCla, APOOU, HEAOCTATOUHOCTh PallMOHATIBHBIX
qucesl JUIsl TEOMETPUYECKUX H3MEpPEHUH, MppanyoHaiabHble uncia. CTapuHHBIE CHCTEMBI 3allUCH YHCEN.
JHpo6u B BaBunone, Erunte, Pume. OTkpbiTHE AecaTHUHBIX Tpobei. CTapuHHBIE CUCTEMBI Mep. JlecsaTuunbie
apodu u MeTpuyeckas cucreMma mep. IlosiBieHue orpunarenbHbix yucen U Hynsa. JI. Marnaunkwmii. JIL
Diinep.

3apoxaeHue anredpsl B Heapax apupmeruku. An-Xopesmu. Poxnenne OykseHHo# cumBosnku. 1. depwma,
®. Buer, P. Jlexapt. Mcropusi Bompoca 0 HaxoxJIeHHH (opMyin KOpHEH aireOpandyeckux ypaBHEHU,
HEepa3pelnMocTh B paJluKaiax ypaBHEeHUH creneHu, Oonb-meit uetsipéx. H. Tapranss, k. Kapnano, H. X.
Abens, J. I'anya.



N300peTenne MeTo1a KOOpIMHAT, O3BOJISIIOIIETO IIEPEBOIUTh FTEOMETPUIECKUE OOBEKTHI Ha S3BIK AJIT€OpHI.
P. [Jexapr u I1. ®epma. [Ipumeps! pa3anyHbIX CUCTEM KOOPAMHAT HA IUIOCKOCTH.
3anava Jleonapao [Muzanckoro (Oubonauun) o kponukax, yncia Gubonauyn. 3axaya o NIAXMATHON TOCKE.
HcToku Teopun BEpOSTHOCTEN: CTPaxoBOe 1110, asapTHble Urpsl. I1. depma u b. Ilackans. . bepnynmu. A.
H. Konmoropos.

7 kaacc
1. Ipoou u npouentsi (13 u)

OOBIKHOBEHHBIE U IECATUYHBIC APOOH, BBIYUCICHHS C pallMOHATIBHBIME ynciaMu. CTeneHsp ¢
HaTypaJbHBIM MOKa3aTesneM. Pemenue 3aaau Ha mpoueHThl. CTaTUCTUYECKUE XapaKTEePUCTUKU:
cpenHee apupmMeTHuIecKoe, MOJa, pa3Max.

OcHOBHas 1LIeTb — CHUCTEMATU3UPOBATh MU O00OOMIUTH CBEACHHS OO0 OOBIKHOBEHHBIX U
JNECATUYHBIX JAPOOsiX, 00eCreyuTh Ha ATON OCHOBE JalbHEWIeEe Pa3BUTHE BBIUYMCIUTEIHHBIX HABBHIKOB,
yMEHHE pelaTh 3aJadyd Ha MPOIEHTHI; CHOPMHUPOBATH TMEPBOHAYATIBHBIE YMEHUSI CTAaTUCTUYECKOTO
aHaJIM3a YUCJIOBBIX JIAHHBIX.

B cootBercTBHU C mMaeosorueil Kypca JaHHas TeMa MpeCTaBiisgeT co0oi 60K apudmMeTnyecKkux
BorpocoB. OCHOBHO€ BHHMaHUE VIEISETCS NaIbHEHIIEMY pPa3BUTHIO BBIUUCITUTEIHHOU KYJIbTYPHI:
OTpalaThIBAIOTCSI YMEHUS HAXOJUTh JECATUYHBIC OSKBUBAJEHTHI WJIM JIECATUYHBIE TPHOIMHKEHUS
OOBIKHOBEHHBIX JpOOEH, BBIMIOJTHATH JEHCTBUA C YHCIAMH, B TOM UHCJIE C HCIOJIb30BAaHHEM
kanbkynsitopa. I[lpomomkaercss Hauatas B 6 Kiacce paboTa IO BBIYMCICHUIO YHCIOBBIX 3HAYCHUN
OYKBEHHBIX BBIPOKCHHU. BBIUMCINTENbHBIC HABBIKHM YUAIIUXCS TMOJIYYarOT JalbHEHIIee pa3BUTHE MPHU
M3y4YEHUW CTENEHW C HATypaJIbHBIM IMOKA3aTEeIeM; YJalluecs OJDKHBI HAYyYHUThCS HAXOJUTh 3HAYCHHS
BBIPQKEHUH, COJEpKAIIUX ICHCTBUS BO3BEIACHUS B CTENEHb, a TAKXKE 3alUCHIBaTh OOJIBIIME W MaJble
Yyucaa C UCHoJIb30BaHWeM cterneneit uncina 10. [Tponomkaercs penmenue 3a1a4d Ha npoueHThl. OJIHAKO B 3TOH
TEME paccMaTpuBalOTCs Oojiee CIIOKHbIE MO CPAaBHEHUIO C MPEIbIIyluM rojaoM 3anaud. OCHOBHOE
colepkaHue  mocieAHero  OJoka  TeMbl —  3HAKOMCTBO C  HEKOTOPBIMH CTaTUCTHYECKUMU
XapaKTepUCTUKaMH. Yuyalluecss JODKHBI HAyuHUThCS B HECIOXKHBIX — CIydasX HaXOJUTh CpelHee
apudmerrnyeckoe, MOAY M pa3Max YMCIOBOTO psia.

2. llpsimasi 1 oOpaTHasi NPONOPUUOHAIBHOCTH (8 1)

[IpencraBieHre 3aBUCUMOCTH MEXIY BEIMYMHAMHM € HOMoIbio Qopmyn. [lpsmo
MPOMOpPLHOHAIbHAS ¥ OOpaTHO MPONMOPLHMOHAIbHAS 3aBUCUMOCTH. llpomopruu, perieHue 3aaayu C
MTOMOIIBIO TPOTIOPIIHUH.

OcHoBHas uenb — cHopMHUpPOBATH MPEACTABICHUS O MPSAMOM U 0OpaTHOM
MPOMOPIIMOHAIBHOCTSIX BEIWYMH; BBECTH TOHSATHE MPOMOPLUMU M HAYYUTh Y4YallUXCsl UCIOIB30BaTh
MIPOIOPLIMY IPU PEIICHUH 3aay.

N3ydyenue Temsi HaunMHaeTcs ¢ 00OOIIEHUS U CHCTEMAaTH3allMd 3HAHWM ydamuxcs o Gopmynax,
OTHCHIBAIOLIUX 3aBUCUMOCTH MEXAY BETUYMHAMU. BBOAWTCS TMOHATHE MEpEeMEHHON, KOTOpOE C 3TOro
MOMEHTa JIOJDKHO aKTHBHO HCIOJB30BaThCS B peud yyamiuxcs. B pesynapTare u3ydeHHs Marepuania
yyalmuecs JJOJDKHBI YMETh OCYIIECTBISATH IE€PEBOJ 3aJad Ha SI3bIK (POPMYII, BBHIMIOJIHITH YUCIIOBBIC
MOJCTaHOBKA B (opmynbl, BbIpakaTh mepeMeHHble u3 (opmyn. Ocoboe  BHUMaHue  yAensercs
(hOopMHUPOBAHHIO MPEACTABICHUN O MPSAMON U 0OpaTHOM MPOMOPIIMOHATHFHONW 3aBUCUMOCTSIX U (popMynam,
BBIpAXKAIOUIMM TAaKUE 3aBUCHUMOCTH MEXAY BenuunHamu. DopMHUpyeTcsl Mpe/CTaBIECHUE O MPONOPLHUH U
pelIeHun 3aJa4 C MOMOILBIO MPOMOPIIHA.

3. Beenenne B anareopy (8 1)

BykBeHHbIE BBIpaKEHHS, YMCIOBHIE IMOJCTAHOBKA B OYKBEHHOE BBIpa)KEHUE.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH: PACKPBITHE CKOOOK, MPUBEACHHE MOJOOHBIX CIIaraeMbIX.

OcHoBHast 1enb — cPOpMHUPOBATH Yy YYANIUXCS TNEPBOHAYANBHBIC TMPEICTABICHHS O S3BIKE
anreOpel, 0 OYKBEHHOM WCUUCICHUU; HAy4YUTh BBIMOJHITH JSJIEMEHTapHBbIE 0a30BbIE MPEOOpa3OBaHUS
OYKBEHHBIX BBIPKCHUH.

B 7 kmacce HaumHAETCS CHUCTEMATHUYECKOE M3YYCHHE anreOpandeckoro Marepuana u



JaHHAsT TeMa TNPEJCTaBIIeT COOOW MEepBBI IMPOXOJ COOTBETCTBYIOIIETO OJIOKAa BOTPOCOB. BBemeHue
OYKBEHHBIX PAaBEHCTB MOTHUBUPYETCS ONBITOM pPabOTHI C YMCIIaMH, OCO3HAHHWEM M 00O0OILICHHEM MpPUEMOB
BbuncieHuil. Ha 3Tom 3Tame packpbIBaeTcs CMBICT CBOWCTB apU(METHYECKHI NEHCTBUN KaK 3aKOHOB
npeoOpa3oBaHuil OYKBEHHBIX BBIpKEHUH, (POPMHUPYIOTCS YMEHHS YIPOLIATh HECIOXKHBIE MPOU3BEICHHUS,
pacKpbIBaTh CKOOKH, IPUBOJIUTH MIOIOOHEIE CllaraeMbIe.

4. YpaBHenus (9 u)

VpaBuenus. Kopuu ypaBHeHus. JInneliHoe ypaBHeHHE. PelieHre TEKCTOBBIX 3aa4 METOI0M
COCTaBJICHUS YPaBHEHHUS.

OcHoBHas 11e7Ib — NO3HAKOMMTD yYaIIUXCS C MOHATUSAMU YpaBHEHUS U KOPHSI YPaBHEHMUS, C
HEKOTOPBIMH CBOWCTBAaMH ypaBHEHUS; C(HOPMHUPOBATh YMEHHUS pEIIaTh HECIOKHBIC JIMHEHHbIE
YpaBHEHHsI C OJHOW TIEPEMEHHOW; HayaTh OOydYeHHE pEHICHHI0 TEKCTOBBIX 3a7ad anreOpandecKuM
CIIOCOOOM.

[lenecoobpa3Ho, yTOOBI ypaBHEHUE B Kypce MOSIBUIOCH Kak crioco0 nepesojia padynbHbIX
CUTYyallMii Ha MaTeMaTHYeCKHil s3bIK. TakoMy mepeBOay HOJKHO OBITh YAEIEHO I0CTaTOYHOE
BHUMaHue. Clenyer pacCMOTPETb HEKOTOpblE MPHEMBI COCTABICHHUS YPaBHEHMs IO YCIOBMIO 33JayH,
BO3MOXHOCTb COCTABJICHHUS Pa3HbIX YPaBHEHUH 10 OJHOMY U TOMY K€ YCJIOBHIO, C(QOPMHUPOBATH YMEHHUE
BbIOMpaTh Haubojee MNpeANnoYTUTEIbHBIN [UIsi KOHKPETHOM 3ajjauu BapuaHT ypaBHeHus. llepexox
anreOpandeckoMy METOJy pELIeHUs 3a/ad OJHOBPEMEHHO CIY)KUT MOTHUBOM [Uid OOY4EeHHs CHOocoOy
peuieHusi ypaBHeHH. OCHOBHOE€ BHHMAHHE B ITOM TEME YIEISAETCS PEUICHUIO JUHEHHBIX YpaBHEHUH C
OJIHOI TepeMEeHHOM, MOKAa3bIBAIOTCSA HEKOTOPhIE TEXHUUECKHE MPUEMBbI PEIICHHUS.

5. Koopaunarsl u rpadguxu (10 1)

YucnoBble NpoMexyTKu. PaccTosiHue MeXAy TOYKaMH Ha KOOPAMHATHOW MPSIMOM.

MHOXeCTBa ToUeK Ha KOOPAMHATHOMN ruiockocT. I'paduky 3aBHCHMOCTE Y = X, y = X5, y = X5, y = |x|.
I'paduiku peanbHBIX 3aBUCUMOCTEHA.

OcHOBHas 1€ — Pa3BUTh YMEHUs, CBsI3aHHBIE ¢ PaOOTON Ha KOOPAMHATHOM TPSMON MU Ha
KOOPAMHATHOH TIIIOCKOCTH; MO3HAKOMHUTE ¢ rpadMKaMH 3aBUCHMOCTEH y =X, Y= - X,y =X, y= x5, y = |x|;
chopMUpoBaTh NEpPBOHAYAIbHBIE HABBIKM HMHTEPIpETAlMi IpaUKOB peaJbHBIX 3aBUCUMOCTEH.

[Ipn m3ydueHun Kypca MaTeMaTWKu B 5-6 Kiaccax ydaniuecs MO3HAKOMMINCh C HAeeH
KoopauHAT. B 370 Teme nenaeTcs cienyroluid mar: pacCMaTpUBAOTCS PAa3IMYHbIE MHOXKECTBA TOYEK Ha
KOOPJIMHATHONW MpsIMOW M Ha KOOPAMHATHOM IUIOCKOCTH, MPH 3TOM (OPMUPYETCS yMEHUE IEePEeXOaUTh
OoT anreOpanyecKkoro OMHMCAHMS MHOXECTBAa TOYEK K TIEOMETPHYECKOMY M300pakeHHI0O M HaoOOpOT.
PaccmatpuBaercs (opmyna paccTosSHUS MEXKIY TOYKaMU KOOPIMHATHOM MPSMOIA.

IIpu u3ydeHus TeMbl ydaluecs 3HAKOMSATCS ¢ rpaduKaMy TaKUX 3aBUCUMOCTEH, KAK Y =X, Y= - X,y = X2, y
=x3, y = |x|. B pe3ynbrare yuamuecs 101KHBI yMETh JOCTATOUHO OLICTPO

CTPOUTHh KaXKIbI U3 MEPEUYHCICHHBIX TpadUKOB, yKa3blBas €ro XapaKTepHbIe TOUYKH.
CdhopmupoBanHbie yMEHUSI MOTYT CTaThb OCHOBOM JUIsl BBINIOJHEHHS 3a/laHUi Ha MOCTPOCHUS
rpaduKoOB KyCOUYHO-3aJaHHBIX 3aBUCUIMOCTEH.

CnenuanbHoe BHMMaHHE B JIaHHOM Teme yJensercss paboTe ¢ rpapukaMH pealbHbIX
3aBUCUMOCTEHl — TemIeparypsl, JBHXEHHS M Ip., IPUYEM AakIEeHT JO0JDKEH ObITh ClielaH Ha
CUMTBIBaHUE C rpaduka HyKxHOH MH(popmanmu. BaxHo, yTOOBI ywamuecs MOTy4HIIN
IpeJCcTaBiIeHUe 00 HCIHOJIb30BaHUE I'paUKOB B CAMBIX PA3IMUYHBIX OONACTAX YEIOBEUECKOU
JESITEIbHOCTH.

6. CBoiicTBa CTeNeHHU ¢ HATYPAJIBLHBIM NOKa3aTeseM (9 1)

IIpousBeneHrne M 4YaCTHOE CTENEHEH C HaTypaJbHBIMHU IoOKa3arensiMu. CTENeHb CTEINEHH,
MPOU3BEICHUS U IpoOu. Perienre koMOMHATOPHBIX 3a/1a4, (hopMyIIa epecTaHOBOK.

OcHoBHas 11e71b — BbIPA00OTAaTh YMEHHE BHITIOJIHATH ASHCTBHS HAJ CTETIEHSIMU C HATYpalbHBIMU
MOKa3aTeNsIMH; HAy4YUTh NPUMEHATH NMPABHJIO YMHOXKEHHUS NpPU peIIeHMH KOMOWHATOPHBIX 3a/1ad.

VYyamumcsl yke 3HaKOMO OIIPEJENIEHUE CTENIEHN C HAaTypaJIbHbIM [IOKA3aTEeNEeM, U Y HUX €CTh



HEKOTOPBI OMBIT TNPeoOpa3oBaHMil BBIPAKEHHUH, COJEPKAIIUX CTENEHH, Ha OCHOBE OIpECSICHHS.
OCHOBHOE COJiep’)KaHUE JAaHHOM TEMbl COCTOMT B PACCMOTPEHMM CBOMICTB CTENEHU M BBIIIOJIHEHUU
nevictBuii co creneHsMu. ChopMHUpOBaHHBIE YMEHHUS MOTYT HAaWTH MPUMEHEHHE IPH  BBIIIOJHEHUU
3aJJaHU{ Ha COKpalleHHe ApoOeH, YMCIUTEeNM W 3HAMEHATENIH KOTOPBIX — MPOM3BEACHUS, COJIEpKAIINe
crereHd. B 3To#l e Teme mpojoipkaeTcs 00ydeHHE pPEIICHHI0 KOMOMHATOPHBIX 3a7ad, B YAaCTHOCTH
3a/la4, pellaeMblX Ha OCHOBE KOMOMHATOPHOIO IIpaBWila yMHOXeHHUs. JlaeTcs crenumanbHOE Ha3BaHHE
OJIHOMY M3 BHJOB KOMOWHAIUi — MEPECTAaHOBKM W paccMaTpuBaercs (opmyia [Uisl BBIYUCIECHUS 4UCIIa
MEPECTaHOBOK. JTO TiepBasi KOMOMHATOpHast (opMmylna, cooOmaemas yqammmcs.

7. Muorowiens (15 1)

OpHowieHnbl 1 MHOrouwieHbl. CIIO)K€HHE, BBIYMTAHWE U YMHOKEHHUE MHOTOYJICHOB.
®opMybl COKPALLIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBbI M KBaJpaT pa3HOCTH, KyO CYMMBI U KyO pa3HOCTH.

OcHoBHasl 11€71b — BBIPa0OTaTh YMEHHUS BBITIOJIHATH AEUCTBUS ¢ MHOTOYWIEHAMHU, IPUMEHSATh
dbopMynbl KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH, Ky0a CyMMbl U Ky0a pa3HOCTH IS MpeoOpa3OBaHUS
KBaJlpaTa U Kyoa JBy4YseHa B MHOTOUJIEH.

N3ydyeHne naHHOW TeMbl OMMpAETCsl HA 3HAHUS, MOJY4YEHHbIE NpPU U3yueHUs Tembl «BBeneHue
B anreOpy». Mcnonb3yroTcsi cBOMCTBa aireOpandyeckux CyMM M TPOU3BEACHUMN, IPAaBUJIA PACKPBITHS
CKOOOK U MPUBEJCHUS MOA0OHBIX C1araeMbIX. TepMUHAMH «OJHOUYWIEH» U «MHOTOWIEH» Ha3bIBAIOTCSI TaKue
anredpanveckre BBIPAKEHUS, C KOTOPBIMU Ydallluecs, MO CYTH, YK€ UMEJH JIEO.

OcHOBHOE BHUMaHUE B JaHHOM TeMe YJeNsIeTCs pacCCMOTPEHUIO allTOPUTMOB BBITIOJTHEHUS
NeUCTBUIM HaJd MHOTOWIEHAMH — CJIOKEHMS, BBIYMTAHUSA, YMHOXEHHS, NpU STOM HOTUEPKHUBAETCS
CIIENYIOIUNA TeopeTHYecKuil (pakT: cymMMmy, pPa3HOCTh M IPOU3BEACHHE MHOTOYJIEHOB BCEra MOKHO
MPEACTABUTh B BUJE MHOTOWIECHA. B Xo4€ NMpakTU4YECKOH AEATEIPHOCTU YYaIlUECs JOJIKHBI BBIOJIHSTH
3alaHusl  KOMIUIEKCHOTO XapakTepa, MPeayCMaTPUBAIOIIME BBIIIOJHEHUE HECKOJbKUX JAeUcTBUH. OgHAKO
ClleyeT UMETh B BUJY, YTO HA ATOM JTale OCHOBHBIM pE3YyJIbTaTOM SBIISETCS OBJIaJICHHE COOCTBEHHO
aIrOpUTMaMH JEHCTBUII HaJ MHOTOWIEHAMH, a MpPeoOpa30BaHUEM LENbIX BBIPAKEHUN OyAeT yJleneHo
BHMUMaHue eme B 8 kiacce. OBnajeHHE IEHCTBUAMHM C MHOTOYJIEHAMH CONPOBOXKAAETCS Pa3BUTHUEM
YMEHHI periath JUHEHHbIE YpaBHEHHS M MPUMEHATH ajireOpanyecKuil MEeTO[| pelleHus] TEKCTOBBIX 3a/1a4.
8. Pazjio:keHne MHOTO4JIeHOB Ha MHOKUTe U (14 )

Brinecenne obmiero mMHoxwurtens 3a ckoOku. Crioco6 rpymnmnupoBku. dopmyna pasHocTH
KBaJpaToB, (opMysa CyMMbl KyOOB M pa3HOCTH KyOoB. Pemienue ypaBHEHHII ¢ MOMOIIBIO
Pa3IoKEHUsI HA MHOKHUTEIIH.

OcHoBHas 1enb — BeipaboTaTh yMeHUE BBIIOJIHATh Pa3sIodKeHNE HA MHOXKHUTENHU C IIOMOIIBIO
BBIHECEHHS OOIIIEr0 MHOXKHUTENS 32 CKOOKM M COcOOOM TPYIIUPOBKHU, a TaKKe ¢ MPUMEHEHHEeM (opMys
COKpPAIIEHHOTO0 YMHOXEHHUSI.

Bomnpoc o pasnokeHnn MHOrowieHa Ha MHOXHUTENIM JAeTCs B BUJE OTICIbHOM TEMBbI, B
KOTOPYIO OTHECEHO TaKXe 3HAKOMCTBO € (opMyraMH Pa3sHOCTU KBaJAPaTOB, PA3HOCTH U CYMMBI KYyOOB.
PaccmaTtpuBaroTcsi HEKOTOpBIE CIleNMalIbHBIE MPHUEMbl MPEOOPa30BaHUS MHOTOUYIEHOB, IMOCIE KOTOPBIX
CTaHOBHUTCS BO3MOXHBIM IPUMEHEHHE clloco0a IpyNIUPOBKU: pa3OMEHHME KaKOT0o-TO wWieHa MHOTrO4ieHa
Ha JIBa cjaraeMbIXx M Oojiee, a TakKe IMPUEM «IPUOABUTHY -«BBIYECTHY.

BaxHo, yToOb1 popMupyemblil anmapaT Hamien npumeHeHue. ITostomy B Xone u3ydeHUs
TEMBbI 11eJ1eCO00pa3HO MPOJAOIKUTh (POPMUPOBAHME YMEHHUI COKpalaTh IpOOM M PacCMOTPETh NMPHEMbI
pELIEHNs YpaBHEHUI Ha OCHOBE PABEHCTBA IPOU3BEIACHUS HYIIIO.

9. YacTroTra 1 BepoSITHOCTB (6 4)

Yacrora ciy4yaifHOT0o coObITHs. OIIEHKa BEPOATHOCTH CIIy4aifHOrO COOBITHS 10 €r0 4acTOTe.
CrnoxxeHue BepOSITHOCTEN.

OcHoBHas 11eJb — MMO0Ka3aTh BO3MOKHOCTb OLIEHUBAHUS BEPOSITHOCTH CIIy4aifHOTO COOBITHS
I10 €r0 4acToTe.

OCOOEHHOCTBIO TpeAaraeMoil METOJUKHU SBIISETCS CTATUCTHUECKUH MOAXOA K TOHSTHIO



BCPOATHOCTU: BCPOATHOCTH CJIy‘IafIHOI‘O COGLITI/ISI OLCHUBACTCA IO €ro 4YacToTc¢ IpHu HNPOBCACHUU
JOCTATOYHO OOJIBIION CepHH IKCIICPUMEHTOB. Tako# Moaxoa TpeOyeT peaibHOTO MPOBEJCHUS OIBITOB B
xoJe y4yeOHoro mpomecca. Tak Kak s cTaOMIM3alldd  4acTOTHl HEOOXOIUMO OOJIBIIOE YHUCIO
AKCIIEPUMEHTOB, TO pPEKOMEHayeTcss Takas (opma ypoka, Kak pabdoTa B Maibix Tpynmax. I[Iporecc
CTaOWIM3alUK YacTOThI MOJIE3HO HWIUTIOCTPUPOBATH C MOMOILBIO rpaduKa.

10. IToBTOpenue (9 u)

IMepeyeHb KOHTPOJIBHBIX PadoOT

Ne Paszpen Tema

1 I'maBa 1 K/p Nel. JIpoGu 1 mpOLIeHTHI

2 I'naBa 2 K/p Ne2 Ilpsimas 1 oOpaTHas NponOpIHOHATBHOCTh

3 I'maBa 3 K/p. Ne3. bykBeHHbI€ BBIpaXXEHUS U UX NpeoOpa3zoBaHue
4 I'naa 4 K/p. Ned. YpaBuenus

) I'maBa 5 K/p. Ne5. Koopaunatse! u rpaduku

6 I'maBa 6 K/p. Ne6 CpoiicTBa cTeneHu ¢ HaTypaJbHBIM MOKa3aTelleM
7 ['maBa 7 K/p. No7 Muorounenst

8 I'maBa 8 K/p. Ne8 PaznoskeHre MHOTOUYJIEHOB HA MHOYKUTEITH

9 I'maBa 9 K/p. Ne9 YacToTa 1 BEepOsSTHOCTb

10 KonTtponbHas pabota 3a mepoe nojayrojue

11 Hrorosas koHTposbHas paboTa

8 kiacce

1.Anreopanyeckue apoou (20 u)

OcHoBHbBIE OHATHS.  AnreOpamdeckas apoOb. OcHOBHOE CBOMCTBO apoOu. CokparieHue apobei.
CrnosxeHue, BBIYUTaHHE, YMHOXKEHHE U JelieHue anreOpanueckux apoOeit. [IpeoOpasoBaHue BbIpakeHUH,
cozepkanux anrebpamdeckue napodu. CremeHb ¢ IenbM MokazareneMm. CBOMCTBAa CTENEHH C IIEJIbIM
nokasaresuem. Pemienue ypaBHeHui U 3aj1ay.

OcHoBHasg 1enb: cPOopMHUpPOBATH YMEHHs BBIOJHATH JACUCTBUS C alreOpanyecKuMu ApOOSIMH,
NEUCTBUS CO CTEMEeHsSMH C LedbIM IIOKa3aTelieM; pa3BUTh HABBIKM pEHICHUS TEKCTOBBIX 3a/ad
anredpanvdeckuM METOJIOM.

OcHoBHas 11e71b — c(OPMHUPOBATH YMEHUS BBITIOJIHITH JEHCTBUS ¢ alreOpandeckuMu JpoOsMHu, IeUCTBUS CO
CTETEHSIMH C [EJIbIM TIOKa3aTelieM; Pa3BUTh HABBIKH PEIICHUS TEKCTOBBIX 3aa4 aJireOpandeckuM METOI0M.

Ora TeMmMa SBISAETCS €CTECTBEHHBIM MPOJOJDKEHHEM M pa3BUTHEM HA4YaToro B 7 Kiacce
CHUCTEeMAaTUYECKOTO M3YYEeHHUS MpPeoOpa3oBaHUN pAllMOHANBHBIX BBhIpaKEHUU. M3nokeHue 1enecoodpazHo
CTPOUTH, KaK U MPU M3YYCHUU NpeoOpazoBaHUl OYKBEHHBIX BBIPAKEHUN B 7 Kilacce, C OMOPOW Ha OIBIT
paboTel ¢ uncnamu. [ TaBHBIM pe3ynbTaTOM OOy4YEHUS JOJKHO SIBUTHCS BJIAJICHUE aITOPUTMAMU CIOKEHUS,
BBIYMTAHUS, YMHOXKEHUS U JeNieHus anredpandeckux apodeit. KonnuecTBo 1 ypoBeHb CIIOKHOCTH 3aaHUMA,
TpeOYIOIINX BBITIOJHEHUSI HECKOJbKUX NEHCTBUI, OMPEAETSAIOTCS CaMUM YUYUTENEM B 3aBHCHMOCTH OT
BO3MOXHOCTEH Kiacca. [Ipu 3ToM HE0OX0IMMO UMETH B BULY, YTH B COOTBETCTBHH C 00IIeH uaeel pasBUTHS
COJIep’KaHUs Kypca MO choupaid B 9 Kiacce MPeIycCMOTPEH eIIe OJMH «IPOoXOo» MpeoOpa3oBaHUsS
paIMoOHaIbHBIX BBIPAKEHU.

CamocTosaTenbHBIA (PparMeHT TEMBI MOCBSIIECH M3YyYSHHUIO CTENICHH C LENbIM MoKazareieM. MOTUBOM st
BBEJICHUSI ITOTO TOHATHS CIYXHUT II€JIeCO00pa3HOCTh MPEACTABICHUS OOJNBIIMX W MalbIX YHCET B TaK
Ha3bIBa€MOM cTaHAapTHOM Buje. C 3TUM CIIOCOOOM 3alMcy YHCeN y4allrecs YK€ BCTpeualnch Ha ypoKax
¢bu3uky, 3aBepiiaeTcsl TeMa (QparMeHTOM, MOCBAIICHHBIM PEIICHUI0 ypaBHEHUN U TEKCTOBBIX 3aaad. [lo
CPaBHEHHIO C KypcoM 7 Kj1acca 371ech MpeaaraiTcs 6ojee ClIoKHbIe B TEXHUUECKOM OTHOIIIEHUH YPaBHEHUS
(x0T, KaK ¥ B 7 KJlacce, 9TO MO-TPEKHEMY LIeTIble ypaBHEHUS, AeprKaliue ApoOHbIe KOADDUITUEHTHI).
2.KBaapatnbie kopuu (15 4)



OcHoBHbIE MOHATHS. 3a/1a4a O HAXOXKJEHUU CTOPOHBI KBaapara. Uppammonansueie uncia. Teopema
[Mudaropa. KsagpatHsiii kopenb. ['padux 3aBucumoctd y=V X. CBoiicTBa KBaJgpaTHBIX KOPHEMH.
[IpeoOpa3oBaHus BRIpaKEHHM, COJEpPIKALINX KBaApaTHbIe KOpHU. KyOnmueckuii KOpeHs.

OcHoBHas 1eJb: JaTh MPEJCTAaBICHUS 00 MPPAIIMOHAIBHBIX YMCIaX, BEIPAOOTaTh YMEHHUE BBINOIHATH
npocTeiire npeodpa3oBaHus BRIPAKEHHUH, COePKALIUX KBAaIPATHBIE KOPHH.

[TonATHE KBAAPATHOTO KOPHS BO3HUKAET B Kypce MPH OOCYKJICHUU JBYX 3a/1a4 — T'€OMETPHUECKOM (0
HAXO0KIEHUU CTOPOHBI KBAJPaTa Mo ero IUIONIaan) ¥ anrebpandeckoii (0 yrcie KOpHel ypaBHEeH s BUIA X2 =
a, I71e a — Ipou3BOJIbHOE uncio). [Ipu paccMoTpeHnu nepBoii U3 HUX JArOTCsl HaYallbHbIE [TPEICTaBICHUS 00
HppalMOHAIIbHBIX YHCIAX.

B coneprxanue TeMbl 11e1eco00pa3Ho BKIIOYHTH HETPATUITMOHHBIN areOpsl Borpoc — Teopemy [udaropa.
DT0 M03BOJIUT MPOJIEMOHCTPUPOBATH ECTECTBEHHOE NPUMEHEHHE KBAPATHBIX KOPHEH JUI HAXO0KICHUS! JUINH
OTPE3KOB, IOCTPOEHUS OTPE3KOB C UPPALMOHAIBHBIMU JUIMHAMU, TOUEK C UPPALIMOHAIbHBIMU KOOPIUHATAMHU.
[lenecooOpa3HO TakKe aKTHMBHO MCIOJIb30BaTh KaIbKYISATOP, IPUYEM HE TOJIBKO B Ka4eCTBE MHCTPyMEHTa
JUIS U3BJICUYEHUSI KOPHEH M KaK CPEJICTBO, MO3BOJISIONIEE MPOWLIIOCTPUPOBATh HEKOTOPHIE TEOPETHUECKUE
UJeH.

B Xone wu3ydeHus OaHHOM TeMbl NpPEAYCMATPUBAETCS 3HAKOMCTBO C TOHATHEM KyOHMYECKOro KOPHS,
OJIHOBPEMEHHO (pOpMUPYIOTCS HauaIbHbIE MPEJCTABIECHUS O KOPHE n-i creneHu. PaccmaTpuBaroTces rpaguku
3aBUCHUMOCTEH Y =KOPEHb U3 X U Y= KOPEHb KyOMUECKU U3 X .

3.KBaapatnbie ypaBHenus (19 1)

OcHoBHbIe MoHATHS. Kakue ypaBHEHHS Ha3bIBalOT KBajpaTHbIMU. Dopmysia KOpHEH KBaJIpaTHOTO
ypaBHeHUsA. Bropas ¢opmyna KopHel KBaapaTHOTO ypaBHeHHiU. Pemenune 3amad. HemonHbie KBagpaTHbBIS
ypaBHeHus. Teopema Buera. PaznoxkeHne KBaipaTHOTO TpEXUI€HA HA MHOKHUTEIIH.

OcHoBHasl 11e/1b: BbIpa0OTaTh YMEHMs pelllaTh KBaJpaTHbIE YpaBHEHMsI, MPOCTEillne paluoHaIbHbIe
YpaBHEHUS U MIPUMEHSTh UX K PEUICHUIO 331a4.

B Temy BKIIIOYEH BeCh MaTepuai, TPaAUIMOHHO OTHOCAIIMICS K pasjaeiy Kypca. B To ke Bpems,
MPEAJIaraloTCsd U HEKOTOPBIE CYIIECTBEHHBIE M3MEHEHMS: pPacCMOTPEHHE TeopeMbl Buera cBs3bIBacTCs ¢
3a/1auell pa3aoKeHUsl KBAaJAPAaTHOTO TPEXUIEHA HA MHOXKUTEIH; B CHCTEMY YIIPaKHEHUU JTOJDKHBI IIOCTOSTHHO
BKJIKOYATHCS 3aJaHUsl HA PELICHUE YPABHEHUW BBICIIMX CTENEHEH; CIeAyeT aKTUBHO HCIIOJIb30BaTh METO[
MTOJICTAaHOBKH.
bonbioe MecTo OOMKHO OBITH OTBEIAEHO PEIIEHUIO TEKCTOBBIX 3a/lady, MPU ITOM paccMaTpUBAIOTCS
HEKOTOpbIe 0COOEHHOCTH MaTEeMAaTUYECKUX MOJIENIei, OMUCHIBAIOIIMNX pealbHble CUTYallUH.

B cBs3u ¢ paccMOTpeHHEM BOMNpPOCa O PaA3JIOKEHUM HAa MHOXHUTEIM KBAJIPaTHOTO TPEXUJIEHA MOSBISAETCS
BO3MOXHOCTbH JJIs1 JaJIbHEHIIEero pa3BUTHUs JTMHUU PeoOpazoBaHuil alreOpanuecKruX BhIPaKEHHH.
4.Cucrembl ypaBuenuii (20 u)

OcHoBHbIE MOHSATHS. JIMHEITHOE ypaBHEHHUE C IBYMS IMEPEMEHHBIMH. | paduK JTMHEHHOTO ypaBHEHUS
C IBYMS IlepeMeHHBIMU. Y paBHeHHE psiMoii Buaa y=kX+l. Cucremsl ypaBHeHHMIA. PelieHrne cucteM criocodom
CJIOKEHUS.

OcHOBHas 11eJIb: BBECTU MOHATUS YPaBHEHHsI C IBYMSI IIEpEMEHHBIMH, TpadrKa ypaBHEHHS, CUCTEMBI
ypaBHEHUH; OOYYHTHh PEIICHUI0O CHCTeM JHMHEWHBIX YpPaBHEHHI C [BYMS IEPEMEHHBIMU, a TaKKe
HCIIOJIb30BAHUIO TIPHEMA COCTABIICHUS CUCTEM YPAaBHEHUM MTPU PEILIEHUN TEKCTOBBIX 3a/au.

OcHOBHOE coJep)KaHHe JaHHOM TEeMbl Kypca CBS3aHO C PACCMOTPEHUEM JIMHEHMHOrO ypaBHEHUS M

pelIeHueM CUCTEM JIMHENHBIX YpaBHEHUU. B To jxe BpeMs pUBOIATCSA IPUMEPHI U HETMHENHBIX YPaBHEHHUI,
paccMaTpuBaOTCA UX rpaUKy, PEHIaloTCs CUCTEMBbI, U KOTOPBIX OJHO YpaBHEHHE HE SBIISETCS JIMHEHHBIM.
OCOOEHHOCTBIO M3JIOKEHUs SIBJISETCS aKIEHTHPOBAaHHME BHMMAaHUM Ha OJIOKE BONPOCOB, IO CYTH
OTHOCSILIUXCS K aHAIMTHYECKON reoMeTpuu. Tema HauMHAETCs C BONpoca O MPAMBIX HAa KOOPAMHATHOM
TJIOCKOCTHU: pacCMaTpPUBAETCS YpaBHEHHE MPSIMOIA B pa3NUYHbBIX (hOpMax, CrielUaIbHOE BHUMAHUE YACTISETCS
ypaBHeHuto Bujma y = kx + 1, ¢opmynmpyercs ycroBue NapasieIbHOCTH TMPSAMBIX, a B KadecTBe
HEeoO0s3aTeNIbHOTO MaTepuaja MOKeT OBITh PAacCMOTPEHO YCIOBHE MNEPIEHAUKYIIPHOCTH HPSAMBIX.
CdhopmupoBaHHbBIi aHATUTHYECKUI anmapaT MPUMEHSIETCS K PEIISHUIO 3a7ad TeOMETPUUYECKOTO COJIep>KaHuUs
(mu mpuMep, COCTaBIEHUE YpaBHEHUS MPSAMOM, NPOXOJAAIIed uepe3 JIUB JaHHbIE TOYKH, NPSIMOM,
napajieIbHOM JaHHOM 1 MPOXOAIel uepe3 JaHHYIO TOUKY, U IIp.).
[Tponomkaercs pelieHne TEeKCTOBBIX 3a7au anreOpandyeckuM MeTo oM. Terneph MaTeMaTH4ecKod MOJIENbIO
paccMaTpuBaeMoOil CUTyallUd SIBJISETCS CHUCTEMa YPaBHEHMIA, MPH STOM B SIBHOM BHJE (OPMYITUPYETCS
CIIEAYIOIIAsl MBICIb: MIPU MEepPEeBOJIe TEKCTOBOM 3a/jaun Ha MaTeMaTHUECKUH S3bIK YA0OHO BBOJUTH CTOJIBKO
IIEPEMEHHBIX, CKOJIBKO HEU3BECTHBIX COJIEPIKUTCS B YCIOBHH.



5.®ynknuu (13 41)

OcHoBHbIe NoHATHSA. UTeHne rpadukoB. Uto Takoe pynkuus. ['paduk pynkmmun. CBoiicTBa HyHKIIMHA.
Jluneitnas ynkuus. Oynkuus y=k\X u eé rpapux.

OcHOBHasl L1eNb: MMO3HAKOMUTH YUYAIIUXCs C MOHATHEM (YHKIUH, PACIIMPUTh MAaTEMATUYECKUN S3bIK
BBEJICHHEM (DYHKIIMOHAIbHOW TEPMUHOJIOTHHA U CHMBOJIMKH;, PACCMOTPETh CBOWCTBA U TPAUKH KOHKPETHBIX
YUCIOBBIX (DyHKIMIA: JTUHEHHON QyHKUMM ©u QyHKIUU y=k\X; MOKa3aTh 3HAUUMOCTH (DYHKIIMOHAIBHOTO
ammapara JUisi MOJICNIMPOBAaHUS PEAJTbHBIX CHUTYaIlMi, HAYYUTh B HECIOXKHBIX CIIydasX NPUMEHSTbH
MIOJTyYCHHBIC 3HAHUS JUTSl PEIICHUS IPUKIAHBIX U MPAKTHUECKUX 3a1a4.

Marepuan IaHHON TeMBbl ONMUPAETCS HAa YMEHHS, TOJyYEHHBIE B pe3yibTare paboThl C rpaduKamMu
peabHBIX 3aBUCHMOCTEH MEXy BEIMYMHAMH. AKIICHT JeNaeTCs HE CTOJBKO Ha OINPE/EICHUE TOHSATHS
(GYHKIMU ¥ CBSI3aHHBIX C HUM TOHSATHH, CKOJIBKO Ha BBEJCHUE HOBOTO SI3bIKA, HOBOW TEPMHHOJIOTHUH H
CUMBOJIMKH. [Ipy 3TOM HOBBIN SI3BIK MMOCTOSIHHO COTIOCTABIISAETCS C Y’K€ OCBOCHHBIM: BHUMaHHE 00pamaercs
Ha yMeHHe nepedopMyIHpOBaTh 3a7ady WIA BOMPOC, TIEPEBECTH UX C S3bIKa TPAapUKOB Ha SI3BIK (PyHKINN
100 ypaBHEHUH TIp.

OcoOeHHOCThIO JTAaHHOW TEeMbl SBJISIETCA NPUKIJIAJHAs HANpaBICHHOCTh yuyeOHoro Mmarepuana. OCHOBHOE
BHUMaHHE yJenseTcss rpadukaM pealbHbIX 3aBUCUMOCTEH, MOJEIMPOBAHUIO PAa3HOOOpA3HBIX peabHBIX
cuTyanui, (GOpMUPOBAHUIO MPEACTABICHUS O CKOPOCTU pocTa Wiu yObiBaHus (yHKuuu. [Ipu usydenun
JTUHENHON QyHKIUU cieyeT SBHO c(hOpMyIupOBaTh MBICIb O TOM, YTO JIMHEHHOHN (yHKIIMENH OMUCHIBAIOTCA
MIPOLIECCHI, TPOTEKAIOIIUE C MOCTOSIHHON CKOPOCTHIO

6. BepositHOoCTh M cTaTHCTHKA ( 6 1)

OcHoBHble NOHATUS. CTaTHUCTUYECKHE XaPAKTEPUCTHKH psga. BeposTHOCTh pPaBHOBO3MOXKHBIX
coObITHi. CIOXHBIE SKCIIEPUMEHTEHI.

Ocnosnas 1ienb: ChopMupoBaTh MPEACTABICHHE O BO3MOXKHOCTSX ONMHUCAHKS U 0OPaOOTKHU TAHHBIX C
MOMOIIBIO PA3IMYHBIX CPEIHHUX; MO3HAKOMHUTH YYAIIUXCS C BBIUYMCICHUSIMH BEPOSITHOCTH CITy4ailHOTO
COOBITHSL.

Marepuan [aHHOM TeMbl 3HAKOMHUT C CHUTYallMsMH, TPEOYIOIIMMH BBIYUCICHUS CpPEAHUX IS
aJIeKBaTHOTO ONMUCAHMS psiia JaHHbIX. OCHOBHOE BHMUMAaHHUE YJENAETCs LENecO00pa3HOCTU MCIOIb30BaHUS
MO/Ibl, MEJJUAHBI UJIU CPEAHET0 apU(PMETUIECKOT0 B 3aBUCUMOCTH OT CUTYallH. B npeapiaymux knaccax Oblia
pPaccMOTpPEH CTATUCTHYECKUI MOJXOJ MOHSATHIO BEPOSITHOCTH, Ha OCHOBE KOTOPOI'O BBOJMUTCSA THIOTE3a O
PaBHOBEPOSATHOCTH COOBITHI, MO3BOJIAIONIAS B CUTyallMM C PaBHOBO3MOXKHBIMH HCXOJaMHU IPUMEHSTbH
KJIacCUYECKyH0 (OpMyily BBIUYMCICHHS BEpOSTHOCTH coObITUsL. Kpome Toro, paccmarpuBaetrca MeTpuueckuii
MOJIXOJ K MOHSATUIO BEPOSTHOCTH, MO3BOJIAIOIIMMA B HEKOTOPBIX CUTYalUsAX C OECKOHEYHBIM KOJIMYECTBOM
HCXOJI0B BBIYMCIIATh BEPOATHOCTh HACTYIUIEHUS COOBITHS KaK OTHOILEHUS Iyiouianeit gpuryp.
7.IloBTOpeHuUe (8 u)

IlepeyeHb KOHTPOJBHBIX Pa0OT

No Paznen Tema
1 I'maBa 1 K/p Nel. AnrebGpanueckue apoou

2 ['naBa 2 K/p Ne2. KBanpatHbie KopHU

3 I'naBa 3 K/p. Ne3. KBagpaTHble ypaBHEHHS

4 I'naBa 4 K/p. Ned4. Cuctemsl ypaBHEHHH

5 I'naBa 5 K/p. Ne5. dynkuun

6 I'naBa 6 K/p. Ne6 BeposATHOCTb M CTaTUCTHKA

7 KonTponpHast paboTta 3a nepBoe Mojyrojaue
8 Htoroas koHTpoJbHAsA paboTa




9 kuacc
1.HepaBenctBa (19)

OcHoBHbIe NOHATHUS. [[eliCTBUTENBHBIC YKClIa KaK 0ECKOHEUHbIE JeCATHYHBIE IpoOu. Yncnossie
HEpaBEHCTBA W MX CBOWCTBA. J[0Ka3aTeNbCTBO YHCIOBBIX M anreOpandeckux HepaBeHCTB. JIuHelHbIe
HEpPAaBEHCTBA C OJHOM IMEPEMEHHOW M HMX cucTeMbl. TOYHOCTH NpPUOIMKEHUS, OTHOCUTEJIbHAs
TOYHOCTb.

OcHoOBHasl 1LI€Jb : MO3HAKOMUTH YYaIIMXCs CO CBOMCTBAMU YHCIOBBIX HEPABEHCTB U UX IPUMEHEHUEM
K pEUIeHUIO 3a7a4 (CpaBHEHHE U OLIEHKA 3HA4YE€HWM BbIpa)KEHMM, JOKA3aTelbCTBO HEPABEHCTB U Jp.);
BBIPa0OTaTh yMEHHE pelIaTh JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI.

W3ydenne TeMbl HAYUMHACTCS ¢ 00OOIICHNS M CUCTEMAaTH3aIlMK 3HAaHUN O JEHCTBHUTEIBHBIX YUCIAX,

IIOBTOPEHMS M3BECTHBIX Y4allUMCs TEPMUHOB: HATYpallbHbIC, LEJIbIC, PALlMOHAIBHBIEC, NEHCTBUTEIIbHbBIC
YHUCJIA — U PACCMOTPEHUS OTHOLIEHUM MEXIY COOTBETCTBYIOIMMH YHCIOBBIMU MHOKECTBAMM.
CBoiicTBa 4YMCIOBBIX HEPABEHCTB WILIIOCTPUPYIOTCS T€OMETPUUYECKH U TOATBEPXKAAIOTCS YHMCIOBBIMU
npuMmepaMu. PaccMoTpeHHre Bompoca O pEIICHHH JIMHEHHBIX HEPAaBEHCTB C OJHOW IEpPEMEHHOU
COINPOBOJK/IA€TCSI BBEJEHUEM IOHATUNW pPaBHOCUJIBHBIX YpaBHEHUNH W HEPaBEHCTB, (POPMYIHUPYIOTCS
CBOMCTBA pPaBHOCUJILHOCTH YpaBHEHUN M HepaBeHCTB. [IproOpeTeHHble yJaliMMUCsS yMEHHUS MOJy4aroT
pPa3BUTHE IIPU PELICHUHU CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHOM NIepeMeHHOM. PaccMmaTpuBaercs BOIpoc o
JI0OKa3aTEJIbCTBE HEPABEHCTB. Y4YallMeCs 3HAKOMATCS C HEKOTOPBIMH IIpHEMaMHU JI0Ka3aTelbCTBA
HEPaBEHCTB; CUCTEMA YIPAKHEHUN COIEPKUT 3HAUUTEIbHOE YACIIO 3aJJaHUI Ha IPUMEHEHUE annapara
HEPaBEHCTB.

2. KBagpatnunas ¢pynkmus (19)

OcnoBuble nousiTust. Oyukuus y = ax? + bx + ¢ u ee rpadux. CBoiicTBa KBaAPATHUHOH (DYHKIHH:
BO3pacTaHue W yOBIBaHHWE, COXpAaHEHHE 3HAaKa Ha MPOMEXYTKe, HanmOoJblee (HauMeHbIee) 3HAaUCHHE.
Pemrennie HepaBeHCTB BTOPOM CTEIEHU € OJTHOM NTEPEMEHHOM.

OcHOBHAas  1IETb : MO3HAKOMUTH YYaIIUXCS C KBaJpaTUYHOW (YHKIIMEH KaK ¢ MaTeMaTHYeCKOU
MOJIENIbI0, OMHUCHIBAIOIIEl MHOTHME 3aBHCUMOCTH MEXAY pEalbHbIMU BEIMYMHAMH; HAYyYUThb CTPOUTH
rpaduk KBaaApaTUUYHOW (YHKIUM W YUTaTh MO TpaduKy €€ CBOWCTBA, CPOPMHUPOBATH yMECHHUE
UCII0JIb30BaTh rpaduueckue mpecTaBIeHUs JUIsl pelIeHUs] KBaIpaTHBIX HEPABEHCTB.

U3ydeHne TeMBl HAaYMHAETCA C OOIIEro 3HAKOMCTBAa ¢ (yHKOHMeHd y = ax’> + bx + ¢
paccMaTpUBarOTCS TOTOBBIC TPA(UKU KBAIPATHIHBIX (PYHKIIUN U aHATU3UPYIOTCS KX OCOOCHHOCTH (HATMYHE
OCH CUMMETPHUH, BEPILHHbI, HAIpaBJCHUE BETBEHl, pacloJOKEeHHE M0 OTHOUICHUIO K OCH X), MPU ITOM
aKTUBHU3UPYIOTCS 001IKe CBeAeHHS 0 (DYHKIMIX, U3BECTHBIE yHalllUMCs U3 Kypca 8 Kilacca; ydaliuecs yyaTcs
CTpOUTH Mapaloily 1Mo TOYKaM C Omopoil Ha ee cummeTpuro. Jlanmee cinemyer Ooliee JeTallbHOE HU3Yy4EHHUE
CBOMCTB KBaJlpaTH4HOM (PyHKIMHU, 0COOEHHOCTEH ee rpaduka U MpUEeMOB €ro MoCTpoeHus. B cBs3u ¢ aTumM
paccMaTpuBaeTcsl MEePeHOC BJIOJIb OCEH KOOPAMHAT MPOU3BOJBHBIX rpadukoB. LleHTpaJbHBIM MOMEHTOM
TeMBI SBIISETCS JOKA3aTeIbCTBO TOTO, 4To rpaduk M060i KagpatuuHoi GpyHkuun y = ax® + bx + ¢ Moxer
ObITh HOJTYYeH C TOMOIBIO CBUIOB BJOJb KOOPAMHATHBIX oceil mapabonsl y = ax?. Tenephb yuammuecs Mo
k0> (PUIKEHTaM KBaJPAaTHOIO TpexuieHa ax® + bx + ¢ MOIyT IpeJICTaBUTh OOIIMii BUJI COOTBETCTBYIOLIEH
mapaboJibl ¥ BBIYUCIUTH KOOPJIUHATHI €€ BEPIIHUHBI.

B cucreme ynpaxkHeHHI 3HAUUTENIbHOE MECTO JIOJDKHO OTBOJAUTHCS 3afauaM MPUKIAAHOTO XapakTepa,
KOTOpBIE peHIaloTCcs ¢ OMOPOM Ha rpaduyecKue npeacTaBICHUsI.

3. YpaBHeHHUsI H CHCTeMBbI ypaBHeHHid (25)

OcHoBHBbIe TOHATHA. PannoHanbHblE BBIpaKEHUA. JlomycTUMBIE 3HA4YEHUs MEPEMEHHBIX,
BXOJAIIMX B alredpandeckue BeIpaxeHUs. ToxXIecTBO, JOKa3aTeIbCTBO TOXAECTB. PelieHue nesibix U
JIpOOHBIX YpaBHEHHH ¢ OJHON nepeMeHHOM. [Ipumepsl pemeHuss HeMMHEHHBIX CUCTEM YpaBHEHHMH C IByMs
nepeMeHHbIMU. Penenne TekcToBbIX 3a/1au. I'paduueckast MHTEpIpeTalus pelieHrsl ypaBHEHUH U CUCTEM
YpaBHEHHU.

OcHOBHasi  1ENb : CHCTEMAaTU3UPOBAaTh CBEJIEHUS O PALMOHAIBHBIX BBIPAXEHUSIX U yPaBHEHUSX;
MO3HAKOMUThH YUYaLIUXCA C HEKOTOPHIMH NpUEMaMM pEIIeHUs YpPaBHEHUH BBICIIUX CTENEHEeH, 00yuuTh
pelIeHnIo JpOoOHBIX ypaBHEHUHN, pa3BUTh YMEHHE peIIaTh CUCTEMbl HEIMHEHHBIX YpaBHEHUHN C JIByMs
MEPEMEHHBIMH, a TAK)Ke TEKCTOBBIE 33]]a4i; TO3HAKOMHTD C IPUMEHEHHEM Ipa(UKOB JUIsl UCCIIEIOBAHUS U
pelIeHns CUCTEM YPaBHEHUH C ABYMs IIEPEMEHHBIMUA U YPAaBHEHUN C OJTHOU IIEPEMEHHOM.

B naHHO# Teme cucTeMaTH3UpyIOTCs, 0000IaI0TCS U pa3BUBAIOTCS TEOPETUUECKUE NPEICTABICHUS U
MIPAKTUYECKUE YMEHMS YYalluXcs, CBS3aHHbIE C PALMOHAIBHBIMM BBIPAKECHUSIMHU, YPaBHEHUSIMH,
CUCTEMaMH YPaBHEHMI. YTOUYHSAETCS U3BECTHOE M3 Kypca 7 Kilacca MOHATHE TOXKIACCTBEHHOI'O PABEHCTBA



JBYX PallMOHAIBHBIX BBIPAXKECHUI; €r0 COJAECPKAHUE PACKPBIBACTCS C JIBYX MO3UIUN — anreOpandyeckon u
GyHKIIMOHATBHOW. BBOAUTCS MOHATHE TOXKIECTBA, 0OCYKTAOTCS MPUEMBI JJOKa3aTEIbCTBA TOXKICCTB.

3HauuUTENIbHOE MECTO B TEME OTBOJUTCS PEHICHHWIO YpPaBHEHUH C OJHOW TEpEeMEHHOM.
CucreMaTu3upyrOTCsl U YIUIYONSIFOTCS 3HAHUWsS, y4YallMXCS O LEJIBbIX ypPaBHEHHUSX, OCHOBHOC BHHMAHHE
YAENSAETCA PEMICHUIO YPABHEHUM TPEThEU U UETBEPTOM CTEIEHH YK€ 3HAKOMBIMH YYALIUMCS IPUEMaMU —
pa3JIO)KEHUEM HAa MHOMKHUTEIM U BBEICHUEM HOBOW IEPEMEHHOM. [Ipomomkaercs peunieHue CHUCTEM
YpPaBHEHUH, B TOM YHCJIE paCCMAaTPUBAIOTCSA CUCTEMBI, B KOTOPBIX OJIHO YpaBHEHUE MEPBOM, a APYroe —
BTOPOM CTENECHH, U IPUMEPHI 00JIee CIOKHBIX CUCTEM.

B 3akmmrouenune npoBoauTcs rpaduueckoe UCccie0BaHue YpaBHEHUH ¢ OHOM nepeMeHHoi. Booome
rpaduueckas MHTEpHpeTanus anreOpandyecKuX BBIPAKCHHUHM, YPAaBHCHHUM W CUCTEM JOJDKHA IIHPOKO
KCII0JIb30BAThCS MPH U3JI0)KEHUH MaTepHaia BCE TEMBI.

4. ApupmeTrnueckasi u reoMeTpudeckasi nporpeccuu (18)

OcHoBHbIe NOHATHUSA. ApudmMeTnueckas U reoMeTprueckas nporpeccuu. @opmyssl N — ro_4jieHa u
CYMMBI N 4JIeHOB apu(PMeTHUeCcKOl U reoMeTprueckoi mporpeccuil. [IpocTeie U CI0KHBIE MPOLIEHTHI.

OcHOBHasg  1eNb : PacHIMPUThH MPEACTABICHUS, YYAIIUXCS O YHUCIOBBIX MOCIEAOBATEIbHOCTSX;
U3y4YUTh CBOMCTBA apu(PMETHUECKON U T€OMETPUUECKON IPOrPECCUI; Pa3BUTh YMEHHUE pPelllaTh 3aa4Yu Ha
MPOLIEHTHI.

B nanHOM TeMe BBOAATCA HEOOXOOUMBbIE TEPMHUHBI U CHMBOJIMKA, B PE3YyJlbTATE€ YEro CO3/1AaeTCs
coJiep)kareibHasi OCHOBAa JUISI OCO3HAHHOTO M3Y4YEHHS] YHUCIIOBBIX IOCIEA0BATEIbHOCTEH, KOTOpHIE
HEOJHOKpPAaTHO BCTpeuYalMCh B MPEIBbIIYIIMX TeMax Kypca. BpeaeHue moHsTuil apudmMeTndeckoil u
reoMeTPUYECKON MPOrpeccHil ciieyeT OCYIIECTBIATh HA OCHOBE PACCMOTPEHUSI MIPUMEPOB U3 PeasibHON
KU3HU. Ha KOHKpETHBIX: MpUMepax BBOJATCS MOHATHS TMPOCTBIX MU CIOXKHBIX MPOIEHTOB, KOTOPHIE
MTO3BOJISIFOT PACCMOTPETH OOJIBIIIOE YUCITIO MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay.

5. CratucTuKa ¥ BeposATHOCTD (9)

OcHoBHbIe OHATHSA. ['eHepaNbHasi COBOKYIMHOCTh M BhIOOpKa. PamxkupoBanue nanubix. [lomuron
gacToT. HMHTepBanpHBIM psia. [ucrorpamma. Beibopouynass nucmepcusi, CcpeaHee KBaApaTUIHOE
OTKJIOHEHHE.

OcHoBHasg  1enb : cOpMHUPOBATH MPEACTABICHUE O CTATUCTUYECKUX HCCIEI0BAHUAX, 00paboTKe
JAHHBIX U UHTEPIIPETALUN PE3YIbTATOB.

B nmanHOW Teme mpencTaBlieH 3aBepHIAONIMN (PparMEHT BEpPOSTHOCTHO-CTATUCTUYCCKOW JTMHUU
Kypca. B Hell paccmaTpuBaroTCcsi AOCTYNHBIE YYallUMCA IPUMEPbl KOMIUIEKCHBIX CTATUCTUYECKUX
HCCIIEIOBAHMI, B KOTOPBIX HCIOJIb3YIOTCS IOJYyYECHHBIE paHEE 3HAHUSA O CIy4YalHbIX SKCIEPUMEHTaX,
crioco0ax MmpecTaBiIeHUs JaHHBIX U CTATUCTUYECKUX XapaKTePUCTHUKAX.

6.IToBTOpenue (12)
IlepeyeHb KOHTPOJIBHBIX Pa00T
No Paznen Tema
1 I'naBa 1 BxoaHast KoHTpoJibHas paboTa.
2 I'masa 1 K/p Nel. HepaBeHctBa
3 I'maBa 2 K/p Ne2. KBagpaTHble HEpaBeHCTBA
4 I'maBa 3 KonTponpHas paboTta 3a mepBoe NoJayroaue
5 I'maa 3 K/p. Ned. YpaBHEeHHsI U CUCTEMBI YpaBHEHHI
6 I'naBa 4 K/p. Ne5. Apudmernyeckas u reomeTpuyeckas Mporpeccuu
7 MOHHUTOPHUHT YU4eOHBIX JOCTHKEHHH oOyyaromuxcs (4 yaca)




3. TemaTnueckoe INIAHUPOBAHHUC

7 kyace
Ne Tembl pa3ziesioB Peanu3anusi BOCHUTATEIHLHOIO KoJnuecTBo
n/n MOTEHHAJIa YPOKA (BUABI U ()OPMBI 4acoB
JAesiITeJIbHOCTH)
1 JpoOu 1 IpOLEHTHI - YCTAaHOBJICHUE JOBEPUTEIIBLHBIX 13
2 [Ipsimast u oOpaTHast OTHOILLIEHUW MEXy YUUTEIIEM U €r0 8
IPOIOPIHOHATBHOCTH YYEHHKAaMH, CTIOCOOCTBYIOIINX
3 BBenenue B anredpy MO3UTUBHOMY BOCIPUATHIO yHalllUMUCS 8
4 VYpaBHeHUs TpeOOBaHUM U MPOCHO yUUTEN, 9
5 Koopaunare! u rpaduku IIPUBJICUCHUIO UX BHUMAHUA K 10
6 CBolicTBa CTENEHU C o0cyxJaeMoi Ha ypoke HHpOpMaIuH, 9
HATypaJbHBIM ITOKa3aTesIeM AaKTUBU3AIMH UX TT03HABATEIbHON
7 MHorouiaeHs! JIeATSIIFHOCTH, 15
8 PaznoxeHne MHOTO4JIEHOB Ha - MOOYXXICHUE IIKOJIFHUKOB COOJI01aTh Ha | 14
MHOKUTEIN ypoke OOLIEeNPUHSATHIE HOPMBI IOBEICHMUS,
9 YacTora v BEpOSATHOCTh MpaBuJIa OOILIEHUS CO CTapIIMMHU 6
10 [ToBTOpEeHME (yuuTensiMu) U CBEpCTHUKAMH 9

(IIKOJTPHUKAMU), TPUHIUIBI y4eOHOU
JUCIUIUIMHBI U CAMOOPTraHU3alllu;

- IpUBJICUEHUE BHUMAHUS IIKOJIbHUKOB K
[EHHOCTHOMY acleKTy U3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3aius ux paboTbl
C TIOJIy4aeMOW Ha ypOKe COIMaIbHO
3HAYUMOMW MH(popMaIuen -
MHUIMUPOBaHUE ee 00CYKIeHUS,
BBICKA3bIBaHUS YUAIUMUCS CBOETO
MHEHUS 10 €€ MOBOJY, BHIPaOOTKU CBOETO
K Hell OTHOIIICHUS;

- UCII0JIb30BaHKUE BOCIIUTATEIbHBIX
BO3MOYHOCTEH cofiepxkaHus yueOHOTO
npeaMeTa yepes3 AEMOHCTPAIUIO JeTIM
PUMEPOB OTBETCTBEHHOTO, TPAXkIaHCKOTO
MOBE/ICHUS, TIPOSBICHUS YEIOBEKOTIOOUS
U 100pocepeuHOCTH, Yepes Moa0op
COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHUSI,
3a/1a4 JUIsl pelIeHHus, TPOOIEMHBIX
CUTyaui amsi o0CyXACHUS B KJIacce;

- IPUMEHEHNE HA YPOKE MHTEPAKTUBHBIX
(dopM paboThI yyaluxcs:
MHTEIJIEKTYaIbHBIX UI'P, CTUMYIUPYIOLINX
NIO3HABATEJIbHYI0 MOTHBALIUIO
IIKOJIBHUKOB; JUIAKTUYECKOTO Te€aTpa, rIe
IIOJIyYEHHBIE HA YPOKE 3HAHUS
OOBITpBIBAIOTCS B TEATPAIbHBIX
IIOCTAHOBKAX; IUCKYCCHI, KOTOPBIE TAIOT
y4aruMcsi BO3MOXXHOCTb TPUOOpecTH
OTIBIT BEJACHUS KOHCTPYKTUBHOT'O UAJIOTa;
IpyNnoBoi paboThl WK pabOTHI B Mapax,
KOTOpBIE y4yaT IKOJbHUKOB KOMAaHIHOM




paboTe 1 B3auMOJCHCTBUIO C IPYTUMHU
JETbMU;

- BKJIIOYECHHE B YPOK UTPOBBIX IPOLIEIYD,
KOTOpBIE IOMOTal0T MOJIEPKATh
MOTHUBALIMIO IE€TEH K IOJy4YECHUIO 3HAHUH,
HaJIQ)KMBAHUIO TIO3UTUBHBIX
MEXJINYHOCTHBIX OTHOILIEHUH B Kjacce,
[IOMOTal0T YCTAHOBJIEHUIO
N0OposKenaTenbHO atMochepbl BO BpeMs
ypoxKa,

- opranu3anus megdcTBa MOTHBUPOBAHHBIX
Y 3PYAMPOBAHHBIX YYAIIMXCS HAJ UX
HEYCIIEBAIOLMMU OJIHOKJIAaCCHUKaMH,
JTAIOIIETO IIKOJIbHUKAM COLMAIbHO
3HAYMMBIH OTIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIITH;

- MHUIIMMPOBAHUE U TIOJIEPIKKA
UCCJIEIOBATENbCKOM 1eATEIbHOCTH
IIKOJIFHIKOB B PaMKax pean3aliii UMU
WHAWBHYAITBHBIX W TPYIITOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, UTO JacCT
IIKOJIFHUKAM BO3MOKHOCTB TIPHOOPECTH
HaBbIK CAMOCTOSITEJIBHOTO PELIeHUS
TEOPETUYECKON MPOOIIEMbI, HaBBIK
TreHEpUPOBAHUS U 0(OPMIICHUS
COOCTBEHHBIX HJIEH, HaBBIK
YBAKUTEIBHOTO OTHOLLIEHUS K UY)KUM
uaesM, ohoOpMIICHHBIM B paboTax Ipyrux
UcclieIoBaTeNe, HaBbIK ITyOJINYHOTO
BBICTYIUICHHUS NIEpes ayIUTOPHEH,
apryMEHTHPOBAHUS U OTCTaUBaHMsI CBOCH
TOUYKHU 3pPEHUS.

Hroro 101+koHTpOIBHAS
pabora 3a mepBoe
MOJIYTO/IE
8 kiace
Ne Tembl pa3jiesion Peanu3anus BOCIUTATEILHOIO KoaunyecTBO
n/n NOTeHHAJIA YPoKa (BUAbI U opMbI 4acoB
JeATeJIbHOCTH)
1 Anrebpandeckue qpoou - YCTaHOBJICHHUE JJOBEPHUTEIIBHBIX 20
2 KBaznpatHble KOpHH OTHOIICHHUI MEXY YUUTEIEM U €r0 15
3 KBagpartHble ypaBHEHHs YU4E€HUKaMHU, CIIOCOOCTBYIOITUX 19
4 CucteMsl ypaBHEHUH MIO3UTUBHOMY BOCIIPUATHIO YUaIIUMHUCS 20
5 DyHKIMT TpeOOBaHUH U MPOCHO yUHuTeNs, 13
6 BeposTHOCT 1 cTaTucTHKA NPUBJICICHUIO NX BHUIMAaHHUS K 6
10 TloBTOpCHHE oOcyxaaemMoii Ha ypoke uH(popMaIuH, 8

aKTUBU3AIMH UX [TO3HABATEIBHOM
JESTENBHOCTH;

- moOyX/IeHNe IKOJILHUKOB COONI0IaTh Ha
yYpOKe OOLIENpUHSATHIE HOPMBI TOBECHHUS,
npaBuia OOLIEHHS CO CTApIIUMU
(yauTensMu) ¥ CBEpCTHUKAMHU




(IIKOJIPHUKAMU), IPUHLMIIBI y4eOHON
JUCLUIUIMHBI U CAMOOPraHU3alnu;

- IPUBJICYEHUEC BHUMAHHSI IIKOJILHUKOB K
LIEHHOCTHOMY acleKTy U3y4aeMbIX Ha
ypOKax sIBJICHUM, OpraHu3anusi UxX padoTsl
C TI0JIy4aeMOW Ha YpOKe COLMAIbHO
3HaYMMOM HHpOpMAaIHeH -
WHULIMMPOBAHUE €€ 00CYKICHNUS,
BBICKA3bIBaHUS YYALIUMUCS CBOETO
MHEHUS 10 €€ MOBOJY, BBIPaOOTKU CBOETO
K HEll OTHOIIICHUS;

- UCII0JIb30BAHUE BOCIIUTATEIbHBIX
BO3MOKHOCTEH copepxKaHus yueOHOTO
npeaMeTa yepes3 AEMOHCTPALUIO JETIM
IIPUMEPOB OTBET/CTBEHHOTO,
IPaXKIaHCKOTO MOBEACHHUS, TIPOSBICHUS
YeJI0BEKOII00US U T0OpOCepIeHHOCTH,
yepe3 moA00p COOTBETCTBYIOIIUX TEKCTOB
JUIS YTeHMs], 3a/1a4 JUTs pEIIeHHUs,
MPOOJIEMHBIX CUTYAITUH IS OOCYKJCHUS B
KJ1acce;

- IPIMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
dbopM paboTHI ydamuxcs:
WHTEIUICKTYaJIbHBIX UTP, CTUMYIIAPYIOIIIX
II03HABATENIbHYIO MOTHBALIUIO
IIKOJIbHUKOB; AUJAKTUYECKOTO TeaTpa, Izie
IOJIy4E€HHBIE Ha YPOKE 3HAHUS
OOBITpBIBAIOTCS B TEATPAIBHBIX
IIOCTAHOBKAX; TUCKYCCHM, KOTOPbIE 1Al0T
y4aluMmcsi BO3MOXKHOCTb TPUOOpecTH
OIIBIT BEJICHUS1 KOHCTPYKTUBHOIO JAUAJIOTa;
IpyNIoBOH paboThl WK pabOTHI B Mapax,
KOTOPbIE y4aT IIKOJIbHUKOB KOMaHIHOM
paboTe 1 B3aUMOJEHCTBUIO C IPYTUMU
JETbMU;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLENYD,
KOTOPbIE IOMOT'Al0T HOIEPKATh
MOTHUBALUIO JIeTeH K MOJyYEHUIO 3HAaHUH,
HaJIQ&)KMBAHUIO IO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJlacce,
IIOMOTAIOT YCTaHOBJIEHUIO
no0poskenarenbHoi atMochepbl BO BpeMs
Ypoxa;

- opraHu3zanus megpcrsa MOTHBUPOBAHHBIX
U 3pYAMPOBAHHBIX YYaIIMXCSl HAJl UX
HEYCIIEBAIOLMMU OTHOKJIACCHUKaMH,
JIAIOIIETO IIKOJIBHUKAM COL[MAIbHO
3HaYMMBbIH OTIBIT COTPYAHUYECTBA U
B3aMMHON OMOIIY;

- HHUIIMMPOBAHUE U MOJIEPIKKA
MCCIIEIOBATENILCKOM 1EATENbHOCTH
IIKOJIbHUKOB B PaMKax pealn3aluy UMH
WH/IMBUYaJIbHBIX U TPYIIOBBIX
UCCIIE0OBATENBCKUX MPOEKTOB, UTO JACT
IIKOJIbHUKAM BO3MOYKHOCTh PHOOPECTH




HaBBIK CAMOCTOSITEIBHOTO PEIICHUS
TEOPETHUYECKON TPOOIEMbI, HABBIK
TeHEPUPOBAHUS U 0(OPMIICHUS
COOCTBEHHBIX MJIEH, HABBIK
YBOKUTEIHFHOTO OTHOIICHHS K YY)KUM
uzesM, o(hOpMIIEHHBIM B paboTax APYrux
UCCIIeIOBATENEH, HaBBIK ITyOIIMIHOTO
BBICTYIUICHUS TIEpE ayTUTOPHEH,
apryMEHTHPOBAHUS M OTCTauBAHMsI CBOCH
TOYKHU 3PCHUSI.

Hroro 101+koHTpOIBHAS
pabora 3a nepBoe
MI0JIyTO/INE
9 kaacc
Ne Tembl pa3zaesioB Peanu3anusi BOocnuTATEILHOIO KoJnuecTBo
n/n MOTEHLUAJIa YPOKA (BUABI U ()OPMBI 4acoB
JIeATEJIbHOCTH)
1 Hepagencrtaa - YCTaHOBJIEHUE JOBEPUTEIIBHBIX 19
2 KBagpatuunas Gyaxuus OTHOILLIEHUW MEXy YUUTEIIEM U €r0 19
3 VYpaBHEHHUS U CHCTEMBI YYEHUKaMH, CIIOCOOCTBYIOIINX 24 (+k/p 3a
ypaBHEHH MMO3UTUBHOMY BOCHPUSTHIO YYAIIUMHCS HIEPBOE
TpeOOoBaHUM U MPOCHO yUHUTE, MIOJIYTOIUE)
4 Apudpmernueckue u IIPUBJICYCHUIO UX BHUMAHUSA K 18
TeOMETPHYECKHE TPOTPECCHH oOcyx1aeMoii Ha ypoke HH(opMaLu,
5 CraTHuCcTHKA U BEPOSITHOCTh AKTUBU3ALIMH UX [TO3HABATEIILHON 9
10 [ToBTOpEeHUE JIEATEIIbHOCTH; 12

- MOOYXJICHUE IIIKOJIBHIUKOB COOJI0IaTh
Ha YPOKE OOIIEPUHSATHIE HOPMBI
TIOBEJICHHUS, TIPAaBUIIa OOIICHUS CO
CTapIIUMU (YYUTEISIMH) U CBEPCTHUKAMHU
(IIKOJIPHUKAMH ), TPUHITUIIBI Y4eOHON
JMCIUTUTMHBI 1 CAMOOPTaHU3aIIHH;

- IPUBJICYCHUE BHUMAHHSI ITKOJILHUKOB K
IICHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3anus X padoThl
C MOJIy4aeMOl Ha YPOKE COIMATIBHO
3HaYMMOU HHDOpMAITHCH -
WHHUIIMAPOBAHUE €€ 00CYKICHUS,
BBICKa3bIBAHUS YUAIIMMUCS CBOCTO
MHEHHS TI0 €€ IMOBOTy, BBIPAOOTKH CBOETO
K HEH OTHOILICHUS;

- HCIIOJIb30BaHHUE BOCTIUTATEIHHBIX
BO3MOYHOCTEH cofepx aHus yueOHOTO
npeaMeTa yepes3 AeMOHCTPAIUIO JeTSIM
MPUMEPOB OTBETCTBEHHOTO, TPAXkKAaHCKOTO
MOBE/ICHUS, TIPOSBICHUS YETOBEKOTIO0MS
U 100poCepaeUHOCTH, Yepe3 Mmoadop
COOTBETCTBYIOIINUX TEKCTOB ISl YTCHHUSI,
3a/1a4 JUIsl pelIeHHus, TPOOIEeMHBIX
CUTYyaIui asi 00CyXJACHUS B KJIacce;

- IPUMEHEHHE Ha YPOKEe HHTEPAKTUBHBIX
dbopM pabOTHI ydamuxcsi:
UHTEIJIEKTYaIbHBIX UT'P, CTUMYTUPYIOITHX
MO03HABATEIHHYI0 MOTHBAIIHIO




IIKOJIbHUKOB; JUIAKTUYECKOTO TeaTpa, e
II0JIy4YEHHBIE HA YPOKE 3HAHUS
OOBITPBIBAIOTCS B TEATPAIBHBIX
IIOCTAHOBKAX; IUCKYCCHI, KOTOpPBIE TAIOT
y4aruMcsi BO3MOXKHOCTb TpHOOpecTH
OTIBIT BEACHUS KOHCTPYKTUBHOT'O AUAJIOTa;
IpyIIOBON pabOTHI WK pabOTHI B TTapax,
KOTOpBIE y4yaT IIKOJbHUKOB KOMaH/IHOMN
paboTe U B3aUMOJICHCTBUIO C APYTUMU
JETbMU;

- BKJIFOUEHHE B YPOK UTPOBBIX MTPOLIEAYD,
KOTOpBIE TOMOTat0T MOJIEPKATh
MOTHUBALMIO IETEH K MOJy4YECHUIO 3HAHUH,
HaJIAKMBAHUIO MMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJacce,
MIOMOTal0T YCTAHOBJIEHUIO
noOpoxenareabHONU aTMoc(epsl BO BpeMst
YPOKa;

- opranu3zanus me@cTsa MOTUBUPOBAHHBIX
U SPYIMPOBAHHBIX YUalIUXCs HaJ UX
HEYCIEBAIOIIMMHU O/THOKJIACCHUKAMHU,
JTAIOIIETO IIKOJIbHUKAM COLMAIbHO
3HAUYUMBII ONIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- MTHALIUUPOBAHUE U TOJACPIKKA
HCCIIEJOBATEIbCKON NEATEIbHOCTU
IIKOJIBHUKOB B paMKaX peaJu3aluy UMU
WHAWBUAYAJIBHBIX U TPYMITOBBIX
HCCIIE0OBATEIBCKUX MIPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXHOCTb IPHOOpECTH
HaBBIK CaMOCTOSITEJIBHOTO PEIICHHUS
TEOpPETUUYECKON IPOOIEeMbl, HABBIK
reHEepUPOBaHUS U 0(OPMIICHUS
COOCTBEHHBIX HJIeH, HaBBIK
YBa)XKUTEJIBHOTO OTHOLIEHUS K 4y)KUM
uzesM, oOpMIIEHHBIM B paboTax ApYrux
uccieioBaTesnei, HaBbIK ITyOJINYHOTO
BBICTYIUICHUS IIEpe]l ay IUTOpUEH,
apryMEeHTHPOBAaHMsI U OTCTaUBaHUS CBOEU
TOYKH 3PEHHUS

Hroro

102







	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ

		2023-09-06T17:47:20+0300
	МБОУ "Юбилейная СОШ"
	Я являюсь автором этого документа




