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CornacHo neicTByOIEMy B TUMHA3UU Y4eOHOMY IUIaHY Ha U3y4eHHe anreOpsl B 7-9
KJ1accax oTBoAMTCS 356 4acoB W3 pacyeTa B 7 Kjlacce 5 4acoB B HEAEINIO B IEPBOM YETBEPTHU U IO
3 4aca B HEJIEIIO0 BO BTOPOM, TPEThEI M YETBEPTOM YETBEPTAX, B 8 Ki1acce 3 yaca B HeJemto, B 9

Kiacce 4 Jaca B HEACIIO :
B 7 xnacce — 118 yacos; B 8 kimacce — 102 gaca; B 9 xitacce — 136 yacos.

1. Ilnanupyemblie pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «Aunrebpa» -7-9 kmacc:
JIn4HOCTHBIE pe3y/IbTaThl:
7 kiace:
1. 3HaHUE O CBOEW STHUYECKOW NPHUHAUIEKHOCTH, OCBOCHHE HALMOHAIbHBIX LIEHHOCTEH,
TpaauLUi, KyJIbTYpbl, 3HAaHHE O HAPOAAX M 3THUYECKUX TIpynmnax Poccuu; 3MOLMOHAIBHOE
HOJIOKUTETIBHOE NPUHSITHE CBOEH STHUUECKOW NAEHTUYHOCTH;

2. YBaXXCHUE JINYHOCTH, €€ IOCTOMHCTBA, J00pOXKeNIaTeIbHOE OTHOIIEHHE K OKPYKAIOIUM,
HETEePIHUMOCTb K JFOOBIM BUJJaM HACUJIUS U TOTOBHOCTb IPOTUBOCTOSTh UM;
3. yBaXXCHUE LIEHHOCTEH ceMbH, JIF0OOBb K MPUPO/IE, IPU3HAHUE LIEHHOCTHU 310POBbs CBOETO

" Ipyrux Jnoz[eﬁ, OIITUMU3M B BOCIIPpUATHHU MHUPA;

8 kiacc:

OCBOCHHUE OOMIEKYIbTYpHOTO Hacheauss Poccuu i 001meMrupoBoOro KyJIbTYPHOTO HACIISIHS;

9KOJIOTUYECKOE CO3HAHME, TPU3HAHKME BBICOKOW IIEHHOCTH KM3HU BO BCEX €€ MPOSBICHUSIX,

3HAHUEC OCHOBHBIX HpI/IHIII/IHOB u HpaBI/IJI OTHOIICHUA K Hpnpone, 3HAHUEC OCHOB 3ZIOpOBOFO

00paza )KU3HU U 37J0pPOBbECOSPETAIOIINX TEXHOJIOTHH, IPABHII TOBEJACHUS B UPE3BbIYaHBIX

CI/ITyaHI/IﬂX;

3. chopMUpOBAaHHOCTH MO3UTHUBHOW MOPaIbHON CAMOOIIEHKH M MOPAJIbHBIX YYBCTB — YyBCTBa
FOpI[OCTI/I HpI/I CJICOIOBAHUHN MOpaJII)HI)IM HOpMaM, Hepe)KI/IBaHI/Ie CTbIa HpI/I nux HapymeHHH;

4. yCTOMYMBBIN MO3HABATENbHBIN HHTEPEC U CTAHOBJICHHE CMBICIIOO0pa3ytoleil GyHKITMN
MMO3HABATEJILHOI'O MOTHBA;

N —

5. ydactue B OOLIECTBEHHOMN KU3HU HA YPOBHE IIKOJIbI U COLIUYMA;

6. oco3HaHUE CBOMX ONMXKalIIMX 1ejeil camopa3BuTus (yJIy4dIlIeHUs YepT XapakTepa,

7. mocTaHOBKa ONMMXKaWIIMX 11eJieil B yu€0e 1 BHE €€ B COOTBETCTBUU CO CBOMMH HHTEPECAMH).
9 kaacc:

1. 3HaHMe OcCHOBHBIX mNosiokeHud Konctutyuun P®, ocHOBHBIX mpaB U 00s13aHHOCTEU
rpaXJaHUHA, OpHEHTAlMss B MPABOBOM MPOCTPAHCTBE TOCYAAPCTBEHHO- OOLIECTBEHHBIX
OTHOIIICHU;

2. c(hopMHUPOBAHHOCTH COLUATBHO-KPUTHUECKOTO MBIIIUIEHHSI, OPUEHTAIMSI B OCOOEHHOCTSX
COLMAJIbHBIX OTHOIIEHUH U B3aUMOJIEHCTBHIM, yCTAaHOBJICHNE B3aUMOCBS3H MKy OOIIECTBEHHO-
MNOJIUTUYECKUMH COOBITUSIMU;

3. opueHTalus B CUCTEME MOpaJIbHBIX HOPM U LIEHHOCTEH U UX UepapXuH, TOHUMaHUE
KOHBEHIIMOHAJIBHOTO XapaKTepa MOpaJly;

4. B X0je JIMYHOCTHOH camopediekCuu onpesiesieHle CBOel CUCTeMbl IIEHHOCTE! B 00IIUX
LEHHOCTAX (HPaBCTBEHHBIX, IPAXKAAHCKO-IATPUOTUUECKHX, [IEHHOCTSIX Pa3HbIX TPYIIII).

5. copMHPOBAHHOCTH MOTPEOHOCTH B CAMOBBIPAKEHUH U CAMOPEAN3ALINH, COLIMATHHOM
IIPU3HAHNY;

6.  TOTOBHOCTH K BHIOOPY IPO(UIBLHOTO 00pa30BaHusl, BBIOOP MHAMBHUIYaIbHOMN
o0pa3oBaTeNbHOI TPAaeKTOPUHU U MOTEHIHAIbHOM Oynyiel npodeccuu;

7. YMEHHUEC CTPOUTDH )KU3HCHHBIC IIJIAHBI C YHE€TOM KOHKPETHBIX COMUAIBHO-UCTOPHUICCKUX,
MNOJIMTHYCCKHUX U S9KOHOMHWYCCKHUX YCHOBHﬁ; YMCHHC OTBCYATH 34 CBOI HpaBCTBeHHBIﬁ BLI60p B
HCOAHO3HAYHO ONCHHUBACMBIX CUTYyallUAX IICPECI CBOEH COBECTBHIO U APYTUMH JIFOAbMHU;

MertanpeaMeTHble pe3yJibTaThl:



PeryastuBubie YY/I:

7 KJaacc:

1. (hopMHUpOBaHKE HABBIKOB IIEJICTIONATaHMs, BKIIIOYast TIOCTAHOBKY HOBBIX IIEJICH,
npeoOpa3oBaHKe NMPAKTUUECKON 33/1a4d B MO3HABATEIIbHYIO;

2. (hopMupoOBaHKE IEHCTBHUH MUIAHUPOBAHUS JEATEILHOCTH BO BPEMEHH M PETYIIAIUS TEMITa
€ro BBINIOJIHEHUS HA OCHOBE OBJIAJICHUS [IPUEMaMU YIIPABJICHHUS BPEMEHEM

3. OCO3HaHHOE BOCIIPUSITHE IMPABHII KOHTPOJIS, OJTHOBPEMEHHOE BBITIOJIHCHHE YUCOHBIX
JICHCTBUM ¥ KOHTPOJIb 32 HUMU;

4. aJICKBaTHAasI OLIEHKA COOCTBEHHBIX BO3MOXKHOCTEH B OTHOIIICHUH PEIICHUS ITOCTABICHHOMN
3aJa4M.

8 kaacc:

1. yMEHHE aHaJIU3UPOBATh MPUYUHBI MPOOJEM W HEy/ad B BBITIOJHCHUH NEATCILHOCTH U
HAXOJIUTh PallMOHAIBbHBIE CIIOCOOBI UX YCTPAHECHHUS;

2. LIEJIA COMTPOBOXKAAIOTCSI COCTABJICHUEM IIJIaHA UX JOCTH)KEHHUS, B KOTOPOM YUUTBIBAIOTCS
YCJIOBUS U CPEICTBA JOCTUKEHUS;

3. OCYILIECTBIICHHUE ITO3HABATEIbHOU pedieKCUU JeHCTBHI, BHECEHUE KOPPEKTUB B
BBITIOJTHEHHE JECHCTBUM;

4. YMEHUE JACMCTBOBATH MO MPEI0KEHHOMY WIIM CAMOCTOSITEIbHO COCTABICHHOMY IJIaHY,

UCIIOJIb3YS Hapsy ¢ OCHOBHBIMM U JIOTIOJIHUTEIbHBIE CPEJCTBA (CIIpaBOYHAs JINTEpATypa,
KOMIIBIOTEP U Jp.), OCYIIECTBICHHUE MPOrHO3a U HAX0XK/ICHNE alIbTEPHATUBHBIX PEIICHU;

5. OCYLIECTBJIATh KOHCTAaTUPYIOLIMM U MPEIBOCXUIIAOIINI KOHTPOJIb 110 PE3YJIBTATY U 110
crocoOy elcTBUS;

9 kJacc:
1. YMEHHE CaMOCTOSTEIIFHO (POPMYJIUPOBATH MO3HABATEIIBHBIC 1M, BBIXOS 3a MPEACIBI
TpeOOBaHUI IPOrPAMMBI, BEIABUTAThH COJICPKATCIIBHBIC THIIOTE3HI,
2. . @JICKBaTHAasl OIIEHKA MPABWJILHOCTH BBITIOJIHEHUS JEHUCTBUN MO PE3YNIbTATy U CIOCOOY

NeMCTBUM, KOHTPOJb Ha YPOBHE IPOU3BOJIBHOTO BHUMAHHUSA, pPa3BUTHE BHYTPEHHEIO
(MHTYUTHBHOT'0) KOHTPOJIS;

3. YMEHHE CaMOCTOSITEIbHO BbIpA0AThIBATh W HPUMEHSATh KPUTEPUHM M CIIOCOOBI
¢ depeHIMPOBaHHON OLIEHKH COOCTBEHHOM y4eOHOM eATeIbHOCTH;

4. CaMOKOHTPOJIb B OpraHU3allui Y4eOHOH 1 BHEYYeOHOM JesITeIbHOCTH;

5. (bopMHpOBaHNE HABBIKOB MPOTHO3MPOBAHUSA KakK MNPEABUACHUS OYyAyIIMX COOBITUH U
pa3BUTHS IIPOLIECCA;

6. MIPUHITHE OTBETCTBEHHOCTH 3a CBOM BBIOOpP OpraHU3al[ii CBOeH y4eOHOM 1eTeIbHOCTH.

ITo3naBaTesibHbIE YY ][
7 kaacc

1. OPHUCHTHPOBATLCA n BOCIIPUHUMATDH TCEKCThI XYO0KECTBCHHOTO, HAay4YHOTrO,
NyOJIMIIUCTUYECKOTO U OPHUIMATIBHO-/I€TI0BOTO CTUJICH; TOHUMATh U aIeKBATHO OLIEHUBATH S3BIK
CPEJICTB MaccoBOM MH(pOpMaIUY;

2. yMETh HaXxOJUTh B TEKCTe TpeOyeMyro HH(POPMAIUIO; ONpeneisITh TeMy, Ielb,
Ha3HauYEHHUE TEKCTa,

3. co3JlaBaTh U MPeoOpa30BbIBATh MOJIENIN M CXEMBbI JUIsl peILICHHs 3a/1a4;

4. YCTaHABIIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U; CAMOCTOSITENILHO JI€1aTh BHIBOJIBI;

5. YMEHHE CTPYKTYPUPOBATh TEKCTHI, BBIJENATH INIABHOE U BTOPOCTENEHHOE, TTIaBHYIO HJIEI0

TEKCTAa, BBICTPAHUBATD MOCJICA0OBATCIIBHOCTb OIMMCBIBACMBIX CO6BITI/II7H

8 knacce:
1. aHaJIN3 0OBEKTOB C IIEJIbIO BbIACIECHUS IPU3HAKOB (CYIIECTBEHHBIX, HECYILIECTBEHHBIX );
2. CHUHTE3 KaK COCTaBJICHHE LIEJIOr0 U3 YacTeil, B TOM YMCIIE CaMOCTOSITEIBLHO J1OCTPauBasi,

BOCTIOJIHSISL HEIOCTAIOIINE KOMIIOHEHTBI;
3. BbIOOp OCHOBaHMN W KPUTEPHEB ISl CPAaBHEHHUS, CepUAIMM, KiacCUu(UKaLUU 00BEKTOB,



CaMOCTOATCIIBHO BBI6I/Ipa$I OCHOBAHUA JIs YKAa3aHHBIX JJOTUYCCKUX onepaunﬁ;

4. OCYIIECTBIATH BBIOOP Haubosee 3pPeKTUBHBIX CIIOCOOOB pPELICHNS 331a4 B 3aBUCIMOCTH
OT KOHKPETHBIX YCIIOBHIA;
5. 0000111aTh TOHATH
6. PE3IOMHPOBATH TJIABHYIO UCIO TEKCTA.
9 kaacce:
1. BBIICIATE W (OPMYIUPOBATH IE€Jb, CAaMOCTOATENBHO CTAaBUTh M (HOPMYIHPOBATH

npo0iieMy, OPHUEHTUPOBATHCS B Y4YEOHBIX HMCTOUYHMKAX; OCYUIECTBIIATH PACHIMPEHHBIA IMOMCK
UHOPMALIUHU C UCIIOIB30BAHUEM pecypcoB Onbmuorek u MHTEpHET;

2. YMEHHE CTPOUTHh KJIacCU(UKALUIO HA OCHOBE JAMXOTOMHUYECKOTO JAeNieHUs (Ha OCHOBE
OTpULIAHUS);

3. yYMEHHE YCTaHaBJIMBATh MPUYMHHO-CIEICTBEHHbIE CBSI3€H, CTPOUTH JIOTUYECKHE IIEMH
pacCyX’IEHUI, 10Ka3aTeJIbCTB;

4. BBIIBIDKEHUE THUIIOTE3, UX OOOCHOBAaHUE Yepe3 IMOUCK pELICHUS IyTeM IpOBEICHUs
UCCIICIOBAaHMS C TIOATAITHBIM KOHTPOJIEM U KOPPEKLKEH pe3yabTaToB paboThl;

5. OOBSICHATh SIBJIGHUSA, TMPOLIECCHI, CBSI3M M OTHOLICHHS, BBISBISIEMbIE B XOJE
UCCIIE/IOBAHMSI,

6. YMEHHE UHTEPIPETUPOBATH TEKCTOBYIO HH(GOPMAIIUIO, CACTATh BBIBOJbI U 3aKITIOUCHHUS.
7. KPUTHYECKH OIICHUBATH COIEp)KaHue U (hOpMy TEKCTa

KommyHukaruBubie YY/I:
7 knacce:

1. YMCHUEC YCTAHABJIMBATb U CPABHUBATL PA3HBIC TOYKH 3PCHUA, IIPCKAC YEM [IPUHUMATD
pelIeHue U J1eNaTh BEIOOD;

2. cnocoOHOCTh OpaTh Ha ce0si MHUIMATUBY B OPraHU3alMM COBMECTHOIO JEHCTBUS;

TOTOBHOCTb a/ICKBaTHO pearupoBaTh Ha HYXK/bI APYTHX, OKa3bIBaTh OMOLIb U

AMOIMOHAIBHYIO MOAJEPKKY MapTHEPAM B MPOLIECCE AOCTIKEHHS 00IIeH nenu

COBMECTHOH JIeSITEIBHOCTH;

4. UCIONb30BaTh aJICKBATHBIE A3BIKOBBIE CPEACTBA JUIsl OTPAXKEHUS B OpME pEUEBBIX
BBICKA3bIBAaHUI CBOMX YYBCTB, MBICIIEH, TOOYKICHUIA;

5. NOHUMATh MO3ULMIO JPYTOro, pa3InyaTh B €ro peyu: MHEHHE (TOUYKY 3PEHHUS),
JI0Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl, TUIIOTE3bl, TEOPUH;

6. BBIACIATH I/IH(i)OpMaHI/IOHHI)H\/JI ACIICKT 3aJia4M, ONCPHUPOBATE JaHHBIMU, UCIIOJIb30BATh
MOJIeIb PEIIeHUs 3a1a4H;

7.  WMCHONB30BaTh HHAOOPMAIIHIO C YIETOM STHYECKUX U TPABOBBIX HOPM;

W

8 kiacc:

1. BCTYIIaTh B AXAJIOT, YHaCTBOBATh B KOJIJICKTUBHOM O6Cy)KI[eHI/II/I HpO6HCM, BJIaJCTH
MOHOJIOTHYECKON 1 ,HHS.JIOFPI‘ICCKOIZ q)OpMaMI/I pcuun B COOTBCTCTBHHU C

2. yMeHHE apryMEHTHPOBaTh CBOIO TOYKY 3pEHHsS, CIHOPUTh M OTCTauBaTh CBOIO IO3UIUIO
HEBPaXXIEOHBIM IS OTIITOHEHTOB CITOCOOOM;

3. CIOCOOHOCTH € TOMOUIbIO  BONPOCOB  J0OBIBaTH  HENOCTAIOUIYI0  MH(OpMAIUIO
(mo3HaBaTeIbHAsI MHUIIMATUBHOCTH);

4. ycraHaBIuBaTh paboune OTHOWIEHHs, 3(P(HEKTUBHO COTPYAHMYATh MU CHOCOOCTBOBATH

IIPOTYKTUBHOW KOOIIEpaIUHy;

a/IeKBaTHOE MEXJIMYHOCTHOE BOCIIPHATHE TAPTHEPA,

6. B JHWCKYCCHM YMETh BBIIBHTaTh KOHTPAapryMEHTHI, TNepedpa3supoBaTh CBOIO MBICIH
(BmajieHue MEXaHW3MOM OJKBUBAJICHTHBIX 3aMeH). YMeHHe paldoTaTh ¢ pazIudyHON
TEKCTOBOUW MH(POPMAIIUEH.

b

7. HCII0JIB30BAaTh KOMITBIOTCPHBIC TEXHOJIOTHHN (BK.]'IIO‘—I&?I BBI60p aJICKBAaTHBIX 3a1a4yc
HHCTPYMCHTAJIbHBIX MIPOTrpaMMHO-alIapaTHBIX CPCACTB U CepBI/ICOB) JJI PCIICHU A
I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHKAIIUOHHBIX y‘I@6HBIX 3aJa4, B TOM YHCJIC. BBIYHUCIICHHUC,
HalTMCaHUEC ITMCEM, CO‘-II/IHCHI/If/’I, AOKJIaa0B, pe(bepaTOB, CO3JaHUC Hpe3CHTaLII/II‘;I " ap.;



9 kiaace:

1. pazpemaTh KOHQIUKTHI Yepe3 BISIBICHUE, HICHTU(UKAIUIO POOIEMBI, IIOUCK U OIIEHKY
aNbTepHATUBHBIX CIIOCOOOB pa3perieHne KOH(INKTa, IPUHUMATh pElIeHne U
peann30BbIBATH €r0;

2.  yHpaBisiTh MMOBEJECHUEM IMapTHEPA Yepe3 KOHTPOJIb, KOPPEKIUIO, OLIEHKY JACHCTBUN, yMEHHE
yOex1aTh;

3. HMHTErpUpOBATHCS B TPYNIY CBEPCTHUKOB M CTPOUTH MPOJYKTUBHOE B3aUMOJIEUCTBHUE C
JIFOJIbMU Pa3HbIX BO3PACTHBIX KaTETOPUIA;

4. mepeBOaUTh KOH(DIUKTHYIO CUTYaIlMI0 B JIOTHYECKHH IUIAH W pa3peliath €e Kak 3aaady
yepes aHajHu3 ee YCIOBUIA;

5. CTpEeMHThCS YCTaHaBIIUBATh JOBEPUTEIbHBIC OTHOIICHHS B3aMMOIIOHUMAHMUS, CIIOCOOHOCTh
K OMIIATUH;

6. pedeBoe oToOpakeHHE (OmHcaHUE, OOBSICHEHHE) COJEP)KAHUSI COBEPIIACMBIX JIEHCTBUU B
dbopMe peueBbIX 3HAUECHUU C LIEJbI0 OPUEHTUPOBKH (TUJIAHUPOBAHUE, KOHTPOJIb, OICHKA)
MPEIMETHO-TIPAKTUYECKOH  WJIM WHOW  JEATENbHOCTH Kak B ¢GopMe TPOMKOM
COLIMAJIM3UPOBAHHOM peun, Tak U B ¢opMe BHYTPEHHEH peun (BHYTPEHHEro T'OBOpPEHUs),
CIyXallel 3TaroM MHTEPUOPU3ALMKN — Ipoliecca MePeHoca BO BHYTPEHHUH IIJIaH B XOJI€
YCBOCHMSI YMCTBEHHBIX I€UCTBUM U MOHSATUH.

7. co3naBaTh HHPOPMAIIMOHHBIE PECYPCHI PA3HOTO TUIA U JIJIsl pA3HBIX ayIUTOPHUH, COONI0IaTh

MH(POPMALMOHHYIO TUTUEHY U MTpaBwiia HHOOPMAIIMOHHOK 0€3011acHOCTH

IIpenmeTrHble pe3yabTaThl
Y4YeHUK HAYy4YUTCHA
B 7 KJ1acce
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMATHYECKOM JTOTHKH:

- omepupoBaTb Ha 0a30BOM YPOBHE IOHSATHUSIMH: MHOXECTBO, 3JEMEHT MHOXXECTBA,
IIOJIMHO>KECTBO, IIPUHAJIEKHOCTD;

- 3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM UX JIEMEHTOB;

- HaxOJWUTh IepecedyeHue, OObeAMHEHHUE, MOJAMHOXKECTBO B IPOCTEHUIIMX CHUTYalMsIX;
[IPUBOJIUTh TPUMEPHl U KOHTPIPUMEPHI AJIs MOATBEP)KICHHS CBOMX BbICKa3biBaHWil. B
IIOBCEIHEBHOM JKM3HU U IIPU U3YYEHHUH JPYTUX IPEIMETOB:

- HCIONb30BaTh TIpaduuecKkoe TMpeACTaBIEHUE MHOXKECTB JJIsi ONMCAaHUS peabHBIX
IPOLIECCOB UM SBJCHUH, NpU pELIeHUM 3ajad JpYrux y4deOHbIX mpenmeToB. Yucna -
onepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMU: pAallMOHATIbHBIE YHCIIA;

- HCIIOJIB30BAaTh CBOMCTBA YKMCEN W INpaBWIa ACHCTBUN IPHU BBIIOJHEHUM BBIYHUCICHUM; -
BBITIOJIHATH OKPYTJIEHHE PallMOHATIbHBIX YUCENl B COOTBETCTBUU C IIPaBUIIAMY;

- OILICHMBATh 3HAYEHHE KBAJPAaTHOTO KOPHS M3 IOJIOXKUTEIBHOIO IEJIOr0 4YHCIA; -
CpaBHMBAaTh yuciia. B moBceIHEBHOM KU3HU U IPU U3YUYEHUHU JPYTUX TPEIMETOB:

- OLICHMBATH PE3YJIbTATHl BBIUUCICHUM IIPU PELICHUM NPAKTHUYECKUX 3a]a4; - BBIIOJHATH
CpaBHEHHUE YHCET B pEabHBIX CUTYALHSIX;

- COCTaBJISITh YMCJIOBBIE BBIPAKEHUS IIPU DPEIIEHUU IPAKTUYECKHMX 3alad M 3a1ad u3
JPYTUX y4eOHBIX MpeaMeToB. ToIeCTBEHHbIE IPE0Opa30BaHUs

- BBINOJHATH HECJIOXKHBIE MpeoOpa3oBaHUsl Ui BBIUMCIEHUS 3HAUYEHUH YHUCIIOBBIX
BBIPAXEHUI, COIEPIKALUX CTENIEHU C HaTypalbHbIM MIOKa3aTeJIeM;

- BBINIOJHATH HECJOXHbIE NPeoOpa3oBaHMs IIEJbIX BBIPAKEHHI: pacKpbIBaTh CKOOKH,
MPUBOJIUTh TOJOOHBIE CllaraeMble; - MCIOIb30BaTh (OPMYJbI COKPAIIEHHOTO YMHOXXEHHUS
(kBagpaT CyMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCTb KBAaJApaTOB) IJIs YINPOLICHUS BBIYUCIECHUN
3HA4YECHHUU BBIPAKEHUM.

B noeceonesnoii scuznu u npu usyuenuu Opy2ux npeomemos:

- IOHUMAaTh CMBICII 3aIIMCH YHCTIa B CTAaHJApPTHOM BHJIE;

- OTepupoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «CTaHIAPTHAS 3aMHCh YHCIay.

YpaBHeHus
-OIICPUPOBATHL Ha 0a3oBOM YPOBHE IIOHATUAMM: PABECHCTBO, YHUCJIOBOC PAaBCHCTBO, YPaBHCHUC,
KOpPEHb YPaBHEHUS, PEILICHUE YPABHEHUS;
-IIPOBEPATH CIIPABEIMBOCTD YHCIOBBIX PABEHCTB;



-TIPOBEPATH, ABJSACTCS JIU JaHHOE YUCIIO PEUICHHEM YPaBHEHUS;
B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

- COCTaBIISITh M pelIaTh JIMHEWHbIE YpaBHEHUS MpPHU PEIICHUU 33/]ay, BOSHUKAIOUIMX B JPYTUX

y4eOHBIX IpeaMeTax
Koopannarsl u rpaduxu

- OIPENENATh MHOXKECTBA TOUEK HA KOOPAMHATHOMN MPSAMOI U IIJIOCKOCTH;

- HaXOJUTh PACCTOSIHME MEXAY ABYMsI TOUKAMU Ha KOOPAMHATHOW MPSIMOM; - OMpPENeNsTh
IIOJIO)KEHHE TOYKM MO €€ KOoOpJAuHATaM, KOOpPAMHATHI TOYKM 110 €€ IIOJ0XKEHHIO Ha
KOOPJMHATHOM IJIOCKOCTH.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

- UCIOJIb30BaTh TpauKu peajbHBIX MPOLIECCOB U 3aBUCUMOCTEN JIsl OINpe/IeIeHHs] UX CBOMCTB
(HamOonpIIMe W HAUMEHbBLINE 3HAYEHUs, NPOMEXKYTKH BO3pAacCTaHUs M YOBIBaHUS, 00IacTH
MOJIOKUTEIBHBIX U OTPUIATENIbHBIX 3HAYCHHUH UT.I1.).

CTaTuCTHKA M TeopHs BePOSITHOCTEH

-MMETh MPEJICTABICHUE O BEPOSITHOCTHU CIIy4alfHOTO COOBITHS;
-TIPEJICTABIIATH JaHHBIC B BHJIE Ta0JIUII, TUarpaMM, rpa(ukos;
-4nUTaTh UHPOPMAIHIO, IPEACTABICHHYIO B BHI€ TaOIUIIbI, JUArpaMMbl, rpaduka;
-OLICHUBATh BEPOSITHOCTH COOBITUS B MMPOCTEHIIINX CITydasiX.
B noeceonesnoit scuznu u npu uzyyeHuu opyzux npeomemos:
- UMETh NPEJCTABICHHE O POJIM MPAKTHYECKH JTOCTOBEPHBIX W MAaJOBEPOSATHBIX COOBITHH; -
OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYaI[UsX.

TexcroBble 3a1a4n

-peuiath HeCIOXKHbIE CIOKETHBIE 3a7]a4l Pa3HbIX TUIIOB Ha Bce apupMETHUECKHUE JCHCTBUS;
CTPOUTh MOJIENb YCIOBUS 3a4aud (B BHJE TaONMIbI, CXEMbl, PUCYHKAa WJIM YPaBHEHMs), B
KOTOPOW JaHbl 3HAYEHHS JIBYX M3 TPEX B3aMMOCBS3AHHBIX BEIUYHH, C IIENBIO MOMCKA PElIeHUs
3a/1a4i;

-OCYILECTBIIATH CIIOCO0 MOKMCKA PEICHUS 3a/1a4H, B KOTOPOM PaCCyKICHHE CTPOUTCS OT YCIOBHS
K TpeOOBAHUIO UM OT TPEOOBAHMS K YCIIOBHUIO;

-COCTaBJIATH IJIAH PEUICHHUS 33/1a4U;

-BBIJIEJISITh 3TAIbl PELLICHUS 3a]aul;

-MHTEPIPETUPOBATH BHIYMCIUTENbHBIC PE3YIbTAThl B 3a/1a4€, UCCIEI0BATH MOTYYCHHOE
pelIeHre 3a1auH;

-3HaTh pa3JInuue CKOpOCTeil 0ObeKTa B CTOSUEH BOJIE, MPOTHUB TEUEHHS U IO TEUSCHHUIO PEKH;
-peuiarh 3a/1a4i Ha HaXO0XAEHHUE YacTH YKCIIa U YUCIIa [0 €ro YacTH;

-pemaTh 3a/Ja4M pasHbIX TUMOB (Ha paboTy, Ha MOKYIKHU, Ha JBIM)KEHHE), CBSA3BIBAIOIIUX TPU
BEJIMYMHBI, BBIACIATH 3TU BETUUYUHBI U OTHOLICHUS] MEXKAY HUMU;

-HaXOJMTh MPOLEHT OT YMCIIA, YUCIO IO MPOLEHTY OT HEro, HaXOAMUTH NPOLIEHTHOE CHUKEHUE
WM [IPOLIEHTHOE MOBBILIEHHE BETUYHUHBI;

-peuaTth HECJIOXHBIE JIOTMYECKHE 3aa4d METOJIOM pacCyKIeHuil. B MoBceIHEBHOHN XHU3HU U
IPU U3YYEHUH JPYTUX IPEIMETOB:

-BBIIBUTaTh THUIIOTE3bl O BO3MOXKHBIX NPEJEIIBHBIX 3HAUYEHUSAX HCKOMBIX B 3aJadye BEJINYUH
(lenatb NPUKUIKY).

Yuenuk ROJiydum 603MOICHOCMb HAYUUMbCA 6 7 Knacce

JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

- onepuposamv NOHAMUAMU: OnpedeieHue, MHONICeCm80, Xapakmepucmuky MHOICeCmad,
NleMeHm MHOJCecmed, nycmoe, KOHeUHOe U OeCKOHeYHOe MHONCeCmE0, NOOMHONCECMBO,
NPUHAOTIEHCHOCIDb, BKIIOYEHUE, PABEHCIBO MHONCECMB;

- UB0OPANCANL MHONCECMBA U OMHOULEHUE MHONCECTNE C NOMOWbIO KpY208 Jiliepa;

- onpedensimb NPUHAOLEHCHOCMb DIeMEeHMA MHONCECMBY, 00beOUHEeHUI0 U NepeceyeHuro
MHOMCECMB,

- 3a0a8amb MHOIHCECMBO C NOMOWbIO NEPEYUCTEHUS. JIEMEHMO8, CI08ECHO20 ONUCAHUSL,

- onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JOHCHOCMb BblCKA3bIBAHUA,
ompuyaHue BbICKA3bIGAHUU, ONepayuu HA0 BbICKA3LIBAHUAMU: U, UIU, He, YCIOBHblE
BbICKA3bIBAHUS (UMNIUKAYULL),

- CIMpoUumd 8bICKA3bIBAHUS, OMPUYAHUS 8bICKA3bIGAHUII.



B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

Ccmpoums YenouKku YMo3axkaoueHull Ha 0CHO8e UCNOIb308AHUS NPABUTL TOSUKU,

UCNONIL308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX 2paghuyeckoe npedcmasgierue OJisl
ONUCAHUS PEaNbHbIX NPOYECCO8 U A6NEHUL.

Yucaa

- Onepupo8ams NOHAMUAMU: MHOICECNBO HAMYPATLHBIX YUCET, MHOINCECMBO YeblX YUcel,
MHOJHCECMBO PAYUOHATILHBIX YUCEN, 2eOMEeMPUYecKas UHmepnpemayus HamypaibHslX, YelblXx,
PAYUOHATLHBIX YUCET;

- NOHUMAMb U 0OBACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPAILHO20 YUCIA,

- BBINONIHAMb GbLIYUCIEHUS, 68 MOM YUCLe C UCNONb30GAHUEM NPUEMOE DPAYUOHATbHBIX
BLIYUCTICHULL,

- BLINOAHAMb OKPY2IeHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

- IpPeoCcmasiams PayYUOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpodU

- YROPAO0YUBAMb YUCLA, 3ANUCAHHbLE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OPoOU;

- Haxooums HO/ u HOK uucen u ucnonv3osams ux npu peueHuu 3a0at.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

- NpUMeHAMb NPAULA NPUOIUINCEHHBIX 8bIYUCTIEHUL NPU pelleHUuU NPaKkmu4eckux 3a0ay u
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

- BLINOJIHAMb CPABHEHUE Pe3VIbMAmo8 GbIYUCIEHUL NPU PeuleHUU NPAKmuyecKux 3a0at, 8
MOoM Yucie NPUOIUIHCEHHBIX BbIYUCTEHULL,

- cOCMasiams U OYEeHUBAMb YUCIIO8ble BbIPAIICEHUS NPU PeuleHUU NPAKmuiecKux 3a0ad u
3a0a4 uz opyaux y4eOHuLX NpeomMemos;,

- 3aNUCLIBAMb U OKPY2IAIMb YUCTOBble 3HAYEHUS PEealbHbIX GeIUYUH C UCNONb30BAHUEM
PA3HLIX cucmem usmepeHus.

ToxnecTBeHHbIE IPe0OPaA30BaAHUA

-0nepuposamsb NOHAMUAMU CMENEeHU ¢ HAMYPATbHLIM NOKA3AMeNeM;

-8-bINOJIHAMb NPE0OPA30BAHUSL YETbIX BbIPANCEHULL: 0eliCMBUs ¢ 0OHOYIEeHAMU (CNI0JICeHUe,
gbluumanue,  YMHoOMCeHnue), Oeucmeuss ¢ MHO20YIeHaMu  (CllodceHue,  Gbluumanue,
VMHONCEHUE);

-8bINONIHAMb PA3NIOHCEHUE MHO2OUICHO8 HA MHOMCUMENU OOHUM U3 CNOCOD08: GblHeceHUe 3a
CKOOKY, 2PYNNUpOBKa, UCNOIb308aHUE POPMYTL COKPAUIEHHO20 YMHONCEHUS,

-8blOeIAAMb K8AOPAM CYMMbL U PA3ZHOCMU OOHOUIEHO8,

-8bINOJIHAMb NPEe0OPA308AHUS BLIPANCEHUL, COOEPAHCAUJUX MOOYTb.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

- GLINOIHAMb NPeodPa306aHUs U O0eUCMBUs C YUCIAMU, 3ANUCAHHBLIMU 8 CMAHOAPMHOM
gude;, - BLINOIHAMbL NPeoOPA306AHUS ANCEOPAUUECKUX BbIPANCEHUN NpU peulenuu 3a0ay
Opy2ux yueOHviX npeomMemos.

YpaBHeHnust

-onepuposams NOHAMUAMU. YPAGHeHUe, KOPeHb YPABHeHUs, DPABHOCUNbHbIE VPAGHEHUS,
obnacme onpeoeneHus ypasHeHus.,

-pewiams JIUHelHble VPABHEHUs U YPAGHEHUS, CB0OUMble K JUHEUHbIM C HOMOWbIO
ModHCOeCmEeHHbIX NPeodpPaA308aHULL,

-peuiams ypagHeHUs CHOCOO0M PA3LONCEHUSL HA MHOMCUMENU,

-peuiams TUHeliHble YPAGHEeHUs C Napamempamu,

-peuiams HeCl0NHCHbLE YPABHEHUS 8 YEblX YUCTIAX.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemos:

- cocmasnamy U pewiams JUHElHble VPAGHEHUS, YPAGHEHUs, K HUM C800Auuecs npu
peueHuu 3a0a4 Opyaux yueOHvlX npeomemos,

- BLINONIHAMb OYEHKY NPA8OON000OUS Pe3YIbMamos, NOLYYAeMblX NPU peuleHUuU TUHEHbIX
VPABHeHUll NpU peueHuy 3a0ay Opyeux yueOHvIX npeomemos;

- 8blOUpaAmMb cOOMeemcmayIowue YpaeHeHus 01 COCMABIeHUs MamemMamuyeckou mooenu
3A0AHHOU PeanbHOl CUMYayuu Uiu NPUKIAOHOU 3a0adu;

- YyMemb UHMEPnpemuposams NOJNYYEHHbI HPU peueHuy YPAeHeHUs 6 KOHMeKCme
3A0AHHOU PeanbHOU CUMYayuu Uiu NPUKIAOHOU 3a0aUu.

Koopaunartsl u rpaguku

-3HamMb U pa3iuuams 8axdcHvle 2papuKi.

B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:



- WITIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PeanbHyI0 3Ad8UCUMOCMb UILU NPOYecc No Ux
Xapaxmepucmukam.

TexcToBBIE 3a1a4H

-peuiams npPocmuvle U CLOJNHCHLIE 3A0aYl PASHLIX MUN08, A MAaKdice 3a0ayu NOBGbIUEHHOU
mpyoHocmu,

-UCNONILb308AMb  PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CHOJNCHbIX 3a0ay O
NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

-paznuuams Mooeib MeKcma U MOOelb peuieHusi 3a0ayu, KOHCMPYUposams K OOHOU
MOOeNu peueHUst HeCI0NCHOU 3a0ayu pasHvlie MoOeau MmeKCcma 3a0adu;

-3HaMb U NPUMEHAMb 00a cCnocoba noucka peuwenus 3a0ad (om mpedo8aHus K YCi08Uio u
om ycnosus K mpebosanuro),

-MOOeNUPOBAMb PACCYICOCHUS. NPU NOUCKE PeUeHUs 3a0a4 ¢ NOMOWbIO 2pag-cxembl;

-8bLOEISIMb SMANBL PEULeHUs 3A0AUU U COOEPAHCAHUE KANCO020 IManda;

-yMemsb @blOUPAMb ONMUMATbHBIL MEMOO peuleHUs 3a0ayl U 0CO3HABAMb 8bl00P Memood,
paccmampusams paziutHvle Memoobl, HAX00UMb PA3Hble PeuleHUs 3a0adU, eci 803MONCHO,

-aHAIU3UPOBAMb 3aMPYOHEHUSL NPU PeueHUY 3a0al,

-8bINOJIHAMb PA3IUUHbLE NPEOOPA306AHUSL NPEOTIONCEHHOU 3A0adU, KOHCMPYUPOBAMb HOBbLE
3a0ayu u3 OAHHOU, 8 MOM YUcie 0Opammubie;

-UHMEPNPEMUPOBAMb BLIYUCIUMENbHbLE PE3YIbMAmbl 8 3a0aye, UCCIe008amb NOJYUEHHOE
peuternue 3a0adu;

- AHAU3UPOBAMb BCEBOIMOIICHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUSI 08X 00BbEKMO8 U
UBMEHeHUe UX XapaAKmepUucmuK npu COBMeCHHOM OBUICEHUU (CKOPOCMb, 8peMs, paccmostue)
npu peuteHuu 3a0ay Ha 08udicerue 08yxX 00beKmoe Kak 8 00OHOM, MAK U 8 NPOMUBONOIONHCHBIX
HanpaeIeHusix,

-UCCed08amsb BCEBO3MONCHbBIE CUMYAYUU NpU peuleHuu 3a0ad Ha O08UdCeHue no peke,
paccmampusams pazHvle CUCHEMbl OMCUEéma,

-peuams pazHooOpasHvie 3a0auu «HA 4AcCmuy, peuams U 000CHO8bI8AMb CB0E peuleHUe
3a0au (8bloensimb MaAmMemMamu4eckKyro 0OCHOBY) HA HAXONCOeHUe Yacmu YUcia u Yyucia no e2o
yacmu Ha OCHOBE KOHKPEMHO20 CMbICIA OPOOU;

-0CO3HABAMb U OOBACHAMb UOSHMUYHOCMb 3A0ay DPA3HLIX MUNO0S, CEA3bIBAIOWUX MpPU
8eUUUHbL (Ha pabomy, Ha NOKYNKU, HA O8UJICEHUE), 8bIOEISIMb IMU GeIUYUHbL U OMHOUWEHUS
MedHcOy HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMpPYuposams coOCMEeHHble 3a0ay
VKA3AHHBIX MUNO8;

-pewamsv 3a0ayu HA NPOYEHMbL, 8 MOM YUCe, CLOJNHCHbIe NPOYEeHmMbl ¢ 00O0CHOBAHUEM,
UCNONL3YS pasHble CNOCOObl,

-pewams 102uyecKkue 3a0aiu pasHbIMU CnocoOamu, 8 mom uucie, ¢ 08yms OJIOKAMU U C
mpems O10KaAMU OaGHHBIX C NOMOWbI0 MAbaUY,

-pewams 3a0ayu N0 KOMOUHAMOPUKe;

-peuiams HeCl0NHCHbLE 3a0ayl N0 MaAMeMamu4eckol Cmamucmuxe;

-0611a0emb  OCHOBHbIMU MEMOOAMU PEeUeHUsT CIONCEMHbIX 3a0ay. apughmemuyecKkull,
aneebpaudeckuil, nepebop 6apUAHMO8, 2eoMempudecKut, epaguyeckuti, NPpUMeHsmMb UX 8
HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noeceonesnoii yscuznu u npu uzyueHuu Opyzux npeomemos:

- 8b10€ISIMb NPU PeUleHUU 3a0ay XapaKkmepucmuky paccmampueaemon 8 3a0ave Cumyayuu,
OMIUUHbIE OM pPealbHbIX (Me, Om KOMOpbIX adCmpazuposanucy), KOHCMpPYuposams Hosble
cumyayuu ¢ y4émom 3mux XapaKxmepucmux,

- peulams U KOHCMPYUPOBAMyb 3a0auul HA OCHO8E PACCMOMPEHUS PealbHbIX CUMYaAyull, 8
KOMOPbIX He mpedyemcss MOYHbIU BbIYUUCTUMENbHLIL Pe3yabmanm, - peulams 3a0a4i Hd
08uUdICeHUe N0 peKe, paccCMampueds paztsle CUCmeMbl Omcyema.

CraTucTHKa M TeopHs BEPOSATHOCTEH

-onepuposams NOHAMUAMU: cmoadYamvle U Kpyeosvle Ouazpammvl, mabauysbl OAHHLIX,
cpeonee apugmemuueckoe, MeOUana, HauboIbLuULee U HaUMeHbulee 3HAYeHUsl 8blOOPKU, PAZMAX
8b100pKU;

-U3611eKamv UHDOPpMAYUI0, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX, epaguKax,

-cocmasaams maoauysl, CMpoums OUAZPAMMbL U 2paguKU Ha OCHO8e OAHHBIX,

onepuposamv NOHAMUAMU. PAKMOPUAIT YUCIA, NEPeCMAHOBKU U COYeMAHUS, MPeyeOolbHUK

Iackans;



-NpUMEHSAMb NPABULO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3A0a,

-onepuposams  NOHAMUAMU:  CAVYAUHLIL ONbIM, CAYYAUHBIL  6bIOOP, UCHbIMAHUeE,
aneMeHmapHoe Cayyainoe codvimue (Ucxoo), Kiaccuyeckoe onpeoeieHue GeposimHOCmu
CYUALIHO20 COObIMUSL, ONEPAYUU HAO CLYUAUHBIMU COOLIMUAMU,

-npeodCcmasiams UHGOPMAYUIO ¢ NOMOWbIO Kpy2os Dinepa,

-pewams 3a0a4u HA 8blYUCIEHUE 8ePOSMHOCIU C NOOCYEMOM KOAUYeCmea 6apuaHmos ¢
HOMOWBIO KOMOUHAMOPUKU.

B noeceonesnoi scusnu u npu uzyuenuu Opy2ux npeomentos:

- U3BIEKAMb, UHMEPNPEMUPOBAMb U NPeobPA306b16aMb UHPOPMAYUIO, NPEOCTABIEHHYIO 8
mabauyax, Ha OuazpamMmax, 2pagukax, Ompaxicarowyro Cceoucmeda U Xapakmepucmuku
PEANbHbIX NPOYECCO8 U S8NEeHULL

- onpeodenames Cmamucmuiyeckue Xapakmepucmuky 6bl00poK no madauyam, Ouaspamma,
epaguram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHUs 3a0ayul;

- OYeHUBAMb 8ePOSMHOCIb PEANbHBIX COOLIMULL U AGTIEHULL.

HcTropust MaTeMaTUKHU

- Xapaxkmepuzo8ams 8KIA0 8blOAIOWUXC MAMEMAMUKOS 8 PA38UMUE MAMEMAMUKU U UHBIX
HAyYHbIX 001acmell;, NOHUMAMb POJib Mamemamuku 6 pasgumuu Poccuu.

MeTtoabl MATEMATUKH

- UCNONB3YA  U3YUEHHble ~ Memoobl,  NpPOBOOUMb  OOKA3AMENIbCME0,  BbINOJHAND
onpogepoiceHue; - GblOUpamMb U3VUeHHble MemoObl U UX KOMOUHAyuu Ol peuleHus
MamemMamuyeckux 3a0au;

- UCnoib308amMb  Mamemamuieckue 3HaAHUus Ol ONUCAHUSL  3AKOHOMEPHOCmel 6
OKpYyJicaioujell OelcmeumenbHOCmU U NPOU38E0CHUSX UCKYCCMEA,

- NpUMeHAmMb npocmeliuiue NPoSPaAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmembvl NpuU peuenuy Mamemamuieckux 3a0au.

Y4yenuk HayuuTcs B 8 kiacce

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

-onepupoBaTb Ha ©0a30BOM YypOBHE NOHATHUSIMU: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
MMOAMHOKECTBO, TPUHAIEKHOCTB;

-33/1aBaTh MHO>KECTBA [IEPEUNCIIEHUEM UX JIEMEHTOB;

-HaXOJIUTh TiepecedyeHre, 00beAMHEHNE, TTOJMHOKECTBO B MPOCTEHIIINX CUTYAIUIX;

-IIPUBOJIUTH MPUMEPBI U KOHTPIIPUMEPHI ISl TIOITBEPKICHHS CBOMX BBICKA3bIBAHUM.

B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:

- HCIONb30BaTh TIpaduuecKkoe MpeACTaBIEHUE MHOXECTB JJIsi ONMCAaHUS pPeabHBIX
MIPOLIECCOB U ABIICHUH, MPU PEUICHUH 33/1a4 IPYTUX YUeOHBIX MPEIMETOB.

Yucaa

-onepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSMHU: PAllMOHAIBHOE YHCIIO, apuPMETHUECKUN
KBaJPAaTHBIN KOPEHB;

-MCIO0JIb30BaTh CBOMCTBA YHCEI U MTpaBUja ACHCTBUIN IPH BBINOIHEHUU BIYUCICHUN;

-BBITIOJHATH OKPYTJICHUE PAIIMOHAJIBHBIX YMCE B COOTBETCTBHUH C IMPABHUIIAMU,

-OLICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBLHOTO LEI0r0 YNCa;

-pacro3HaBaTh pallMOHAIbHBIE U UPPAllMOHATBHBIC YUCIIA,

-CpaBHMBATh YUCIA.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

- OLICHUBATh PE3yJbTaThl BEIUUCICHUN MTPU PEIICHUU MPAKTUUECKUX 3a/1a4;

- BBITIOJTHATH CPAaBHEHHUE YHCEI B PEaTbHBIX CUTYAIUsX;

- COCTaBIIATh YHUCIOBBIE BBIPAKEHUSA MPU PEIICHUH MPAKTUYECKUX 3a/1ay U 33]1a4 U3 JIPYTUuX
y4eOHBIX IPEIMETOB.

ToxnecTBeHHBIE IPe0Opa30BaHUA

-BBITIOJIHATh HECIIOKHBIE TMPeoOpa3oBaHWs JJII BBIYUCICHUS 3HAUYCHUM YHCIIOBBIX
BBIPDQKEHUH, COAEpKAIIUX CTENEHW C HATypaJIbHbIM IIOKa3aTelieM, CTENEeHU C ILEeNbIM
OTpHUILIATENbHBIM [T0OKa3aTEeNEM;



-BBINIOJHATH HECJIOXKHbIE MPe0oOpa3oBaHusl APOOHO-TMHEHHBIX BBIPAKEHUH M BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSIMH.

B noeceonesnoii ycuznu u npu uzyueHuu Opyzux npeomemos:

- IOHUMATh CMBICII 3aIUCH YHCTIa B CTAHJAPTHOM BUJIE; - OIIEPUPOBATH HAa 0230BOM YPOBHE
MIOHATHEM «CTaHJAPTHAs 3aIHUCh YUCIIay.

YpaBHeHust

-onepupoBaTh Ha 0a30BOM YypPOBHE TMOHSATHAMHU: paBEHCTBO, YHCIOBOE PpABEHCTBO,
ypaBHEHUE, KOPEHb ypaBHEHUS, pEIICHUE YPABHEHUS;

-IPOBEPATH CIIPABEAIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

-pemaTh CUCTEMbI HECIIOKHBIX TUHEHHBIX YpaBHEHHUIA;

-IPOBEPATD, ABJSAETCS JIM JAHHOE YUCIIO PELIEHUEM YPABHEHUS,

-peniath KBaJipaTHbIE ypaBHEHUS 10 (hopmyIie KOpHEH KBaApaTHOTO YpaBHEHHUS.

B noBceiHEBHOM KM3HU U [TPU U3YYEHUH JIPYTHX IIPEIMETOB:

- COCTaBJISATh W pelllaTh KBaJpaTHbIE YpPaBHEHMs IPU PEHICHUU 33/1a4, BO3HUKAIOIIHUX B
ApYruX y4yeOHBIX TpeaMeTax.

DOYyHKIUA

-HaXxOJUTh 3HAYeHUE (PYHKIUH I10 3a]aHHOMY 3HAYEHUIO apIyMEHTa;

-HaXOJUTh 3HAYCHHE apryMeHTa IO 3aJaHHOMY 3HAYEeHHUIO (YHKIMH B HECIOMXKHBIX
CUTYaLUsX;

-OlpeNeNsaTh TOJOKEHHE TOYKM MO e€ KOOpAuHATaM, KOOpIWHAThl TOYKH MO €€
I0JIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

-mo rpaduKy HAXOAUTH 00JACTh ONpPENENICHUS, MHOXKECTBO 3HAUCHUH, HYIH (DYHKIHH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKHA BO3pacTaHUs M YOBIBaHUWs, HauOoJbIIee U
HauMeEHbIIIee 3HaYCHUS PYHKIINH;

-CTpPOUTH rpaduK TMHEHHON PYHKINY;

-IPOBEPATH, SIBISAETCA U JaHHBIA rpaduk rpadukoM 3amaHHON GYHKIUU (JIMHEHHOH,
00paTHOW POIOPLIHUOHATBHOCTH);

-OmpeneNsaTh NPUONMKEHHBIE 3HAYEHHUS KOOPAMHAT TOUKH IepeceueHus: TpaduKoB
GbyHKIHH.

B noeceonesnoii ycuznu u npu uzyueHuu opyzux npeomemos:

- UCHOJb30BaTh IpapMKU peabHBbIX MPOLIECCOB U 3aBUCUMOCTEN ISl ONPENEIICHUS HMX
CBOWCTB (HauOOJbIIME M HAaUMEHbIIME 3HAUEHHs, MPOMEXKYTKH BO3pACTaHHs M yOBIBaHUS,
00J1aCcTH MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

- HCHOJB30BaTh CBOMCTBA JIMHEHHON (QYHKIMM M ee TpapuK NpU pElIeHUH 33734 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTncTHKa M TEOPHS BEPOSITHOCTEH

-PEACTaBIATh JaHHbBIE B BUJE TAOJIUL, IUarpaMM, rpaguKoB;

-4YUTaTh UHPOPMALIUIO, IPE/ICTABICHHYIO B BU/I€ TaOIHIIbI, TUarpaMMsl, Tpaduka;

-OIpeeNsTh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKN YHCIOBBIX HA0OPOB;

-OLICHUBATh BEPOSITHOCTb COOBITHS B MPOCTEHUIINX CITydasiX.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemos:

- OLICHUBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METO/I0M Itepedopa;

- IMETh IPEJICTABICHNUE O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI;

- CpaBHMBAaTb OCHOBHBIE CTATHUCTUYECKHE XapAaKTEPUCTHKH, IOJyYEHHBIE B IIpOLECCE
pelIeHrs MPUKIAIHON 3a/1a4uM, U3yYeHHs pEAIbHOTO SIBJICHMUS;

- OLICHUBATh BEPOATHOCTh PEAbHBIX COOBITHI U SIBICHUH B HECIIOKHBIX CUTYAIHIX.

TekcroBbIe 3aga4n

-CTPOUTHh MOJIEJb YCIIOBHS 3a/1aui (B BHJE TaOIMIbI, CXEMBl, PUCYHKA WM YpaBHEHUS), B
KOTOPOI1 1TaHbI 3HAUEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMUYUH, C LIE€JIbIO TOUCKA PEIICHUS
3a/1a4y;

-OCYILECTBIISITh CIIOCOO MOMCKA PELIeHUs 3aJadd, B KOTOPOM PaCCyXIAEHHE CTPOUTCS OT
yCJIOBUSA K TPeOOBAaHUIO MU OT TpeOOBAHHUS K YCIOBUIO;

-COCTaBJISITh IJIaH PEIICHUS 3a/1a4M; - BBIIETISATH 3Tallbl peIIeHUs 3a/1a4H;

-MHTEPIPETUPOBATh BBIYMCIUTENIBHBIE PE3YJbTaThl B 3a7ade, UCCIENOBaTh IOJYyYEHHOE
pelieHne 3a1auu;

-3HaTh pa3jIM4yhe CKOpPOCTe OO0beKTa B CTOsiueil BOJE, MPOTHUB TEYEHUS U IO TEUCHHIO



peKu;

-pemath 3a1a4M pa3HbIX THMOB (Ha paboTy, Ha MOKYNKH, HA JBUKCHHE), CBSI3BIBAIOIINX
TPU BEJIMYUHBI, BBIACISTh 3TH BEIMYUHBI U OTHOIIECHUSI MEXIY HUMU;

-pelIaTh HECIIOXKHBIE JIOTUYECKHUE 3aa4l METOJIOM PACCYKJICHUI. B MOBCENHEBHON KU3HU
Y NPU U3YYECHUU JPYTUX MPEIMETOB:

-BBIJIBUTaTh TUIIOTE3bl O BO3MOYKHBIX MPEACIIbHBIX 3HAYEHUSAX UCKOMBIX B 33/1a4€ BEJIMYUH
(menaTh TPUKUIKY).

HcTropus MaTreMaTUKHU

- ONHUCHIBATh OT/ICJIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHbIE B XOJI€ Pa3BUTHS
MAaTEMaTHUKU KaK HAyKU;

- 3HaTh NMPUMEPbl MATEMATUUYECKUX OTKPBITUM M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMHUPHOM UCTOPHUEH;

- IOHUMATh POJIb MaTEMaTUKH B pa3BUTUH Poccum.

MeToabl MAaTEMATUKH

- BBIOMpaTh TOAXOASAIIMN HM3YYCHHBIA METOJ IS PEHICHHS W3YYCHHBIX THUIIOB
MaTeMaTHUYECKHUX 3a]1a4;

- TPUBOJIUTH NPUMEPbl MATEeMaTHYECKUX  3aKOHOMEPHOCTEH B  OKpYyKarolleu
JIEACTBUTEIBHOCTH U MPOU3BEICHUSAX UCKYCCTBA.

Yuyenuk MOJIYYMT BO3MOKHOCTH HAYYUTHLCH B 8 k1acce

DJIeMEHTbI TEOPUH MHOKECTB U MATEeMATHYECKOH JIOTMKH —

onepuposamv NOHAMUAMU: MHONICECMB0, XAPAKMEPUCMUKU MHOMICeCmed, I1eMeHm
MHOJCECBA,  NYCMoOe,  KOHEYHOe U  OeCKOHeYHOe  MHOMICeCmEo,  NOOMHONCECMEO,
NPUHAOJIEHCHOCTb, BKIIOUEHUE, PABEHCMBO MHONCECTNE;

- U300padNCamv MHONCECNEA U OMHOUEHUE MHOINCECME C NOMOWbIO KPY208 Jiinepa;

- onpeoensamv NPUHAOLEHCHOCMb INEeMEHMA MHOMCECm8Y, 00beOUHeHUI0 U nepeceyeHuro
MHOMCECMS;

- 3a40a8amb MHOIHCECMBO C NOMOWbIO NEePEeUUCTeHUS JIeMEHMO8, CI08ECHO20 ONUCAHUSL,

- Onepupoeamsv NOHAMUAMU: BbICKA3bIGAHUE, UCTMUHHOCb U JOHCHOCHb BbICKA3bIGAHUS,
ompuyaHue B6bICKA3bIBAHUL, Onepayul Hao B6bICKA3bIBAHUAMU. U, UIU, He, YCI0GHble
8bICKA3bIGAHUSL (UMIIUKAYUU),

- CMpoumsb BbICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUL. B nosceonesnoll scusnu u npu
usydenuu opyaux npeomemos:

- Cmpoumbv UYenouku YMO3AKIOHUeHUll HA OCHOBe UCHONb308AHUS NPABUNL NO2UKU, -
UCNONIL3068AMb MHOMCECMBA, ONEPpaAYUU C MHONCECMBAMU, UX epaguueckoe npedcmasieHue
0J151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SBTIeHUI.

Yucaa

- onepuposamv NOHAMUIMU. MHONCECB0 PAYUOHANbHLIX HUCE]l, UPPAYUOHATbHOE YUCTO,
K8AOPaAmMHblll ~ KOpPEeHb,  MHONMCECmME0  OeUCmMEUMENbHbIX — Yucel,  2eoMempuiecKas
uHmepnpemayus HamypaibHslX, Yeavlx, payuoHAIbHbIX, OeUCEUMETbHbIX YUCE;

- BBINONIHAMb GbLIYUCICHUS, 68 MOM YUCLe C UCNONb308AHUEM NPUEMOE PAYUOHATbHBIX
BLIYUCTEHULL, - BBINOJIHAMb OKPY2leHUe PAYUOHANbHBIX YUCe]l C 3A0AHHOU MOYHOCMbIO,

- CPasHUBAMb PAYUOHANLHBIE U UPPAYUOHATbHBIE YUCTA,

- npedcmasiams payuoHaIbHOE YUCTO 8 8Ude 0eCAMUYHOU OpoouU.

B noeceonesnoit yscuznu u npu uzyueHuu Opyzux npeomemos:

- NPUMEHAMb NPAGULA NPUOTIUINCEHHBIX BbIYUCTEHUU NPU PeueHuy NPaKmuyeckux 3a0ad u
peweHuu 3a0a4 Opyaux yueOHvlX npeomemaos,

- BLINONIHAMb CPABHEHUE PE3VIbMAMO8 8bIYUCICHUN NPU peuleHUU NPAKMUYecKux 3a0ay, 8
MOoM yucie NPUOIUIHCEHHBIX BbIYUCTEHULL,

- COCMABIAMb U OYEHUBAMb YUCLOBbIE BbIPANCEHUS NPU PEeUleHUU NPAKMUYeCKUx 3a0ay u
3a0ay4 uz opyaux y4eOHvlX npeomemos;

- 3anucvl8amsv U OKPY2IsAmMb YUCIO6ble 3HAYEHUs PEealbHbIX 8eNUdUH C UCNONb308AHUEM
PA3HLIX cucmem uUsmepeHus.

ToxnecTBeHHBbIE IPe0OpPa3oBaAHUA

- ONepUpoBaTh TOHATHSMH CTENEHH C MEJIBIM OTPHIATENIbHBIM ITOKa3aTeleM; -
packiaabIBaTh HA MHOXKUTEITH KBaJPATHBIN TPEXUIIEH;



- BBIONHATH TPeoOpa3oOBaHMSA BBIPAKCHHUH, COAEP)KAIIMX CTEMEHH C IICIBIMH
OTPHLIATEIbHBIMU TIOKA3aTeNIIMU, MEPEeXOJUTh OT 3alMCh B BHUJEC CTENEHU C IENbIM
OTpPHUIATEIBHBIM ITOKa3aTeNIeM K 3alluCH B BUJIE Ipoou;

- BBIIOJHATH MpeoOpa3oBaHus APOOHO-pallMOHATIBHBIX BBIPAXKEHUI: COKpalleHHe Ipooet,
IpUBE/IeHHE anredpandyeckux ApoOeil K oOmeMy 3HaMEHATENI0, CIIOKEHHE, YMHOXCHHE,
JeTieHHe anreOpandeckux IpoOeid, BO3BEICHHE anreOpandeckoil a1podu B HATypalbHYI0 U
ey OTPULATENbHYIO CTEIICHbD;

- BBITMOJIHATH Pe00pa30BaHMs BEIPAKECHUHN, COIEPIKAIINX KBAIPATHBIE KOPHHU;

- BBIICTATH KB3JpaT CyMMBl WJIM Pa3HOCTH JBYWIEHa B BBIPAKEHUSX, COJCPIKAIINX
KBaJ[paTHbIE KOPHHU;

- BBITIOJIHSTH IPE0Opa30BaHMs BBIPAKECHUI, COAECPIKAIINX MOIYIIb.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomMemog:

- BLINONHAMb NPeoOPA306aHUSL U OCUCMBUs C YUCTAMU, 3ANUCAHHLIMU 8 CIAHOAPMHOM
suoe;

- 8bINOJIHAMb NPeoOPA306aAHUs ANCeOPAUYECKUX BbIPAICEHUL NPU PeuleHulu 3a0a4 Opyeux
V4eOHbIX npeomMenos.

YpaBHeHust

- onepuposamb NOHAMUAMU. YPAGHEHUEe, KOPeHb YPAGHEHUs, PAGHOCUNbHbIE VPAGHEHU,
obnacmu onpeoenenus ypasHenus (cucmemvl YypasHeHull),

- pewamsv Keaopammvle YPAGHEeHUs. U YPAGHEHUs, C800UMble K K8AOPAMHLIM C NOMOUbIO

MOACOeCMBEHHbIX NPeoOPA308aAHUIL,

-pewams npocmetiuue uppayuonatshvie ypasnenus suoa: \Jf(x) = a, /fx) = /g (x)

x"=aqa
-pewams ypasHeHus Uod

peuiams ypagHeHus CnoCoO0M Pa3NoNCeHUsl HA MHOMCUMENU U 3AMEHbl NePEMEHHOLL,

peulams HecloNHCHble K8aOPAMHble YPAGHEHUS C NAPAMEMPOM,

peulams HeCl0HCHbLE CUCEMbL TUHENIHbIX YPAGHEHUU C NapaMempamu,

peuiams HeCl0HCHbLe YPAGHEHUS 8 YEeIblX YUCILAX.

B noeceonesnoi scusnu u npu uzyueHuu Opy2ux npeomenos:

-cocmaenams U peuams Keaopamuvle YPAGHeHUs, VPAGHEHUs, K HUM C800aujuecs,
cucmembl TUHEUHbIX YPAGHEHUL NPU peuleHuu 3a0ay Opyeux y4eonvix npeomemos,

-8bINONIHAMb  OYEHKY Npasoonooodus pesyibmamos, NoaAy4aemvlX Hpu  peuleHuu
KBAOPAMHBIX VPAGHEHUL U CUCHeEM JUHEUHbIX VPAGHEeHUll U NpU peueHuu 3a0ay Opyeux
VueOHbIX NpeoMemos,

-eblOUpamsb ~ coomeemcmeylowue  YpaeHeHus, Ux —cucmemvl 01 COCMABLEHUS
Mamemamuyeckol Mooenu 3a0aHHOL PealbHOU CUMYayuy Uiu NPUKIaOHOU 3a0adu;

-yMems UHMEPNpemuposams NOJNYUEHHbIN NPU peuleHUUu YPAaeHeHUs UIU CUCmeMbl
pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl CUMYayuy Uiy NPUKIaoHou 3a0a4u.

DOyHKIUH

-onepuposams ~ NOHAMUAMU.  DYHKYUOHANbHAS — 3A6UCUMOCMb,  (DYHKYUA, 2pagduk
@dynkyuu, cnocobvl 3a0aHus QYHKYuu, apeymenm u 3HAYeHue @QYHKYuu, o001acmo
onpeoeneHUuss U MHOMCECM80 3HAYEHUL QYHKYuu, HyIu @OYHKYuU, NnpoMeicymxu
3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU, YEMHOCMb/HEUEMHOCb (YHKYULU,

-cmpoums epaguxu JIUHEUHOU, K8AOpamu4Hou @yHryul, obpammoi

y=a+ y=+a y=ix,e= x|

NPONOPYUOHATLHOCMU, (DYHKYUU 8UOA. x+b

-0CMasIAmy YPaeHenus NPSMol No 3a0AHHbIM YCI08USIM: NPOX0Osauell yepe3 08e MouKu
C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell yepe3 OaHHYI0 MOYKY U NapaileibHou OaHHOU
NpAMOU,

-uccredosamov YyHKyuio no eé epaghuxy;

-HAXO0UMb ~ MHOJCECMB0  3HAYEHUU,  HYIU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOU DYHKYUL,

-onepupogams  NOHAMUAMU. NOCLE008AMENbHOCMb, APUPMEMUUEcKas Nnpozpeccus,
2eomMempuieckas npoepeccusi;

-pewams 3a0auu Ha apuMemuyecKyio u 2e0MempuiecKyro npocpeccuio.

B noeceoneenoit scuznu u npu uzyuenuu Opy2ux npeomemaos:



- WUTIOCTPUPOBATH C TOMOIIBIO TrpaduKka peaqbHYI0 3aBHCHMOCTh WJIM IPOIECC MO MX
XapaKTePUCTHKAM;

- HCIIOJIB30BaTh CBOWCTBA M TpapUK KBAJAPATHYHON (YHKIMHM INPH PEUICHHH 3a]1ad W3
IPYTrUX y4eOHBIX MPEIMETOB.

TexcToBBIE 3a1a4H

-pewiams npocmule U CLOJHCHbIE 3A0aYlU PASHLIX MUNO08, d MAKICe 3a0ayl NOBGLIUEHHOU
mpyoHocmu,

-UCNONIL308AMb  PA3HbIE KPAMKUE 3ANUCU KAK MOOeiU MeKCMO8 CLOJNCHbIX 3a0ay O
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeuleHUsl 3a0ay;

-pazuuams Mooeib MeKCcma U MOOelb peuieHus: 3a0ayu, KOHCMPYuposams K OOHOU
MOOeNu peueHUst HeCI0NCHOU 3a0ayu pazuvle MoOeau MeKCma 3a0aqu;

-3HamMb U NPUMEHAMb 00a cCnocoba noucka peuwienus 3a0ad (om mpedo8aHus K YCi08Uio u
om ycnosus K mpebosanuro),

-MOOEUPOBAMb PACCYICOCHUS. NPU NOUCKE PeUeHUs 3a0a4 ¢ NOMOWbIO 2pag-cxembl;

-8bLOEISIMb SMANBL PEULEeHUs 3A0AUU U COOEPAHCAHUE KAHCO020 IMAna;

-yMemsb @blOUPAMb ONMUMATbHBIL MEeMOO peuleHUs 3a0ayu U 0CO3HABAMb 8bl00P Memood,
paccmampusams pasiuiHble Memoobl, HAX00UNMb PA3HbLE PEUleHUsl 3a0a4U, eCliU 603MONCHO,

-aHATU3UPOBAMb 3AMPYOHEHUS. NPU PeUleHUU 3a0ay;

-8bINOJIHAMb PAZIUYHBLE NPE0OPAZ08AHUSL NPEOTIONCEHHOU 3A0ayU, KOHCIMPYUPOBAMb HOBbLE
3a0a4u u3 OAHHOMU, 8 MOM Yucie 0opamuule;

-UHMEPNPEMUPOBAMb SbIHUCTUMENbHbIE PE3YIbMambl 8 3a0aue, UCCIe008amb NOJYYEHHOe
peuterue 3a0a4u;

-AHATUBUPOBAMb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACHOLONCEHUS 08YX 00BEKMO8 U
U3MeHeHUe UX XapaKmepucmux npu COBMeCmMHOM 0BUICEHUU (CKOPOCMb, 8peMsl, pACCMOsHUE)
npu peuteHuu 3a0ay Ha 08udcerue 08yxX 00beKmoe Kak 8 00OHOM, MAK U 8 NPOMUBONOIONHCHBIX
HANpaenenusix,

-UCCNIe008aMb BCEBO3MOICHbIE CUMYAYUU NPU PEUeHUuU 3a0ay HA O08UdCeHUue Nno peke,
paccmampusams pasHvle CUCeMbl OMCYEMa,; peuams pasHooOPa3Hble 3a0ayu «HA YACUy,

-pewams u 000CHOBLIBAMb C80€ PeleHUe 3a0aU (8blOeNsMb MAMEeMAMUYecKyio 0CHO8Y) Ha
HAXO0JICOeHUe Yacmu YUCIad U YUCid No €20 Y4acmu HAd OCHO8e KOHKPEMHO20 CMbICId Opoou;
oco3naseams U OOBLACHAMb UOCHMUYHOCMb 3A0A4 PA3HbLIX MUN0S, CEA3bIEAIOUUX MPU
8eUUUHDBL (HA pabomy, Ha NOKYNKU, HA O8UJICEHUE), 8bIOEISIMb IMU GETUYUHbL U OMHOWEHUS]
MeNHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMpYyupoeams cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOS, B1a0emb OCHOBHLIMU Memooamu peuieHusi 3a0ai Ha cMmecu, CHIdebl,
KOHYeHmpayuu,

-pewams 3a0auu HA NPOYEHmbvl, 8 MOM HUCJe, CILONCHblE NPOYEeHmMbl C 0OOCHOBAHUEM,
UCNONb3YS PA3HBLE CHOCOObI;

-pewams 102uyecKkue 3a0aiu pasHbIMU CnocoOamu, 8 mom uucie, ¢ 08yms OJIOKAMU U C
mpems O10KaMUu OAHHBIX C HOMOWbI0 MAbaUY,

-pewiams 3a0auu o KOMOUHAMOPUKe U Meopull 8epOSIMHOCMEN HA OCHO8E UCNOIb308AHUS
U3YUEHHBIX MEeMOO008 U 0OOCHOBbIBAMb PeuleHUe,

-peuams HeCl0ACHbLE 3a0ayl N0 MAMEMAMU4eCcKol Cmamucmuxe;

-081a0emb  OCHOGHbIMU MEMOOAMU PEUleHUsi CIOHCEMHBIX 3a0ay. apu@pmemuyecKkul,
aneebpauveckuil, nepebop 6apUAHMO8, 2eOMEeMPUYEecKull, 2paguueckull, NPUMeHIMb UX 8
HOBbIX NO CPABHEHUIO C U3VHEHHbIMU CUMYAYUSIX.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

- @bloenamb Npu peuwleHuu 3a0ad Xapakmepucmuku paccmampusaemol 6 3aoaue
cumyayuu, OMIUYHbIE OM  PealbHblX  (me, Om  KOMOpPbIX  AOCMPazuposanucs),
KOHCMPYUpo8ams HOGble CUmMyayuu ¢ Y4eémom 3Mux Xapakxmepucmux, 8 4acmHOCmu, npu
peuteHuy 3a0ay Ha KOHYeHMpPayuu, Y4umoléams NI0OMHOCHb GeUecmed;

- pewiams U KOHCMPYUPOBAMb 3A0ayl HA OCHOBE PACCMOMPEHUS. PEalbHbIX CUMYayull, 8
KOMOPBIX He mpedyemcst MOouHblll GbIYUCTIUMENbHbIL Pe3yIbman, -

peuiams 3a0a4u Ha 08UdNCEHUE NO peKe, PACCMAMPUBAs pA3HbIE CUCTEMbL OMcYemd.

CTaTHCTHKA M TeopHsi BEPOSITHOCTEH

-U36IeKaAms UHGOpMayUio, NPeOCmasiieHHyo 8 mabauyax, Ha OUAZpammax, 2pagurax;

-NPUMEHSIMb NPABUTIO NPOU3EEOCHUS NPU PeUeHUU KOMOUHAMOPHBIX 3A0at,

-onepupogamsv  NOHAMUAMU.  CAVYAUHBIL  ONbIM, CAYYAUHLIL  6blOOpP,  UCHbBIMAHUE,



aneMeHmapHoe Cayyainoe codbvimue (Ucxo0), Kiaccuueckoe onpeoeseHue BeposmHoCmu
CYYAlIHO20 COObIMUSL, ONEPAYUU HAO CLYYAUHBIMU COOLIMUAMU,

-pewiams 3a0a4y HA GbIYUCIEHUE 8ePOSIMHOCIU ¢ NOOCYENOM KOIUYeCmea 6apuaHmos ¢
NOMOWbIO KOMOUHAMOPUKU.

B noeceonesnoit scu3nu v Npu U3y4eHUH IPYruX NpeaMeTOB:

- U361eKamv, UHMEPNPEeMUPO8ams U npeobpa308vlI8aAMs UHGOPMaAYUI, NPEOCMAaABIeHHYIO 8
mabauyax, Ha OuazpamMmax, 2pagukax, Ompadcaruwyrr Cceoucmea U XapaKmepucmuxu
PeanbHbIX NPOYECCO8 U AGNEeHUL,

- onpeodensamb CMamucmuyecKue Xapakmepucmuku 6bl00poK no madoauyam, Ouazpamman,
epaguram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM YeaU peuleHus 3a0ayu;

- OYEeHUBAMb 8EePOSIMHOCHb PEAIbHBIX COOLIMULL U ABTIEHUIL.

HcTopusi MaTeMaTHKHU

- Xapaxkmepuzo8ams 6KIA0 8blOAIOWUXCL MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX
HAy4HbIX 00aacmell; - NOHUMAMb POlb MamemMamukuy 6 pazsumuu Poccuu.

Metoabsl MATEMATHKH

-UCNONL3YA  U3YYEHHble — Memoobl,  Npo8oOUMb  0OKA3AMeNbCMB0,  GbINOJHAMD
onpogepoicerue;

-8b10UpPamMs U3yUeHHble MeMoObl U UX KOMOUHAYUY OIS peUeHUsl MameMamuyeckux 3a0ad;

-UCNONIb308AMb  MAMeMAmMuyecKue 3HAHUS Ol ONUCAHUSL  3AKOHOMEPHOCmel
OKpydfcaroueti 0etucmeumenbHOCMU U NPOU38e0eHUsIX UCKYCCMBa,

-NpUMeHsImb NpoCmetiuiue npocpamMMHble CPeOCmead U INEeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NpU peuenuy Mamemamuideckux 3a0ay.

Yuyenuk HayuuTcs B 9 kiiacce

DJIeMeHThI TeOPHH MHOKECTB 1 MATEeMaTH4eCKOI JIOTUKH

-onepupoBaTh Ha ©0a30BOM YpOBHE MOHSTHUSIMH: MHOXECTBO, JJIEMEHT MHOXECTBA,
MIOJIMHOKECTBO, PUHAJIEKHOCTB;

-3aJ1aBaTh MHOXECTBA MIEPEUYHUCIICHUEM UX 3JIEMEHTOB;

-HaXOJIUTh IiepecedeHre, 00beAMHEHNE, TOJMHOKECTBO B IPOCTEHIIINX CUTYaLUX;

-IPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI ISl IOATBEPKICHUS CBOMX BbICKA3bIBAHU.

B noeceoneenoit ycuznu u npu uyueHuu Opyux npeomemaos:

- UCHOJNb30BaTh Trpaduyeckoe TMpeiCcTaBIeHUe MHOMKECTB [UIl ONHCAHMs peabHbIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 IPYTrUX yUeOHBIX MPEIMETOB.

Yuciaa

-ONepupoBaTh Ha 6a30BOM YpOBHE MOHATHEM ACHCTBUTEIHLHOE YHCIIO.

B noBceHEBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

- OLIEHUBATh PE3YNbTAThl BBIYMCICHUHN NPU PEILICHUH MPAKTUYECKUX 3a/1a4;

- BBINOJHATH CPaBHEHHWE YHCEN B peaJlbHBIX CHUTYyallUsX; - COCTaBISATH YHUCJIOBBIE
BBIPAKEHUS MPU PELICHUH MPAKTUYECKUX 3a/1ad U 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBIC IPe0Opa3oBaHUA

-BBIIIOJIHATD HECJIOXKHbBIE Pe0Opa3oBaHusl APOOHO-TMHENHBIX BhIPAXKEHUH.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

- IOHUMAaTh CMBICII 3aIIMCH YHCTIa B CTAaHJAPTHOM BHJIE;

- orepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHAApTHAs 3aIHCh YUCIIaY.

YpaBHeHHsI M HEPABEHCTBA

-onepupoBaTh Ha 0a30BOM YpPOBHE TMOHATUAMHU: paBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb ypaBHEHUS, PEUICHHE YPaBHEHMsI, YUNCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
pEelLlIeHNE HEPABEHCTBA;

-IPOBEPSTH CIIPABEATUBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

-pemaTh JMHENHbIE HEPABEHCTBA U HECIIOJKHBIE HEPABEHCTBA, CBOASILINECS K TMHEUHBIM;

-penaTh CUCTEMBbI HECIIOKHBIX IMHEHHBIX HEPABEHCTB;

-TIPOBEPSTH, ABJSIETCS JIM JTAHHOE YHCIIO PEIIeHUEM YpaBHEHHsI (HEpaBEHCTBA);

-1300pakaTh peleHUs] HEPaBEHCTB U UX CUCTEM Ha YHUCIIOBOU MPSIMOH.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

- COCTaBJIATh U pPeLIaTh YpaBHEHUsI IPU PELICHUH 3a/1a4, BOSHUKAIOUIUX B APYTUX Y4eOHBIX
IIpeIMETax.



DOYyHKIUA

-CTPOUTH IrpauK KBapaTUIHON (PYHKIINH;

-TIPOBEPSTH, SBIISACTCS JIU JaHHBIN rpaduk rpadiKoM 3adaHHON QPYHKITUH;

OIepUpoBaTh HAa Oa30BOM ypPOBHE MOHATUSAMU: MOCIIEIOBATEIBHOCTD, apH(pMeTHUECKas mp-
orpeccus, reoMeTpuUYecKas MPOrpeccus; peliaTh 3aJaud Ha MPOrpeccHu, B KOTOPBIX OTBET
MOKET OBITh MOIY4EH HETOCPEACTBEHHBIM MOACYETOM 03 IpUMEHEHUs (POPMYIL.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

- HCIIOJIb30BaTh TPaUKH PEATbHBIX MPOLECCOB W 3aBHCUMOCTEH AJIsi OMpEeAeTeHHUS HX
CBOMCTB (HauOOJIbIINE W HAWMEHBIINE 3HAYCHHS, MPOMEXKYTKH BO3pAaCTaHUS U YOBIBAHUA,
00JIaCTH MOJIOKUTENBHBIX U OTPHULIATENILHBIX 3HAYCHUN U T.11.).

CrarucTuKa u Teopusi BEepOSITHOCTE

-MMETh MPEJICTABICHUE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

- CpaBHMBAaTb OCHOBHBIE CTATHUCTUYECKHE XapaKTEPUCTHKH, IOJyYEHHBIE B IIpoLEcCce
pelIeHUs IPUKIAIHON 3a/1auu, U3yYCHHS PEabHOTO SIBJICHUS;

- OLICHUBATh BEPOSITHOCTh PEAJILHBIX COOBITUM U SIBJICHUI B HECIIOKHBIX CUTYaLIUAX.

TexcToBBIC 3a1a4M

-CTPOUTH MOJIEJb YCIIOBHS 3a/1auu (B BHE TaOIMIbI, CXEMBI, PUCYHKA WM YpaBHEHHS), B
KOTOPO#1 TaHBI 3HAUEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIHYMH, C LIETbIO MOUCKA PEIICHUS
3a/1a4y;

-OCYIIECTBIISITh CIIOCOO MOMCKA PElIeHUs 3aJadd, B KOTOPOM PACCYXKACHHE CTPOUTCS OT
yCIJIOBUS K TPEOOBAHUIO WK OT TPeOOBaHUS K YCIOBHIO; COCTABIIATH IJIaH PELICHUS 3a/1a4H;

-MHTEPIPETUPOBATh BBHIYMCIUTENbHBIE PE3yNbTaThl B 3ajaue, MCCIEN0BaTh MOTYyYEHHOE
pellieHne 3a1a4u;

-3HaTh pa3IMuue CKOpOCTell 00beKTa B CTOSiUEH BOJE, MPOTHB TEYCHHUS M IO TEUEHUIO
peKu;

-pemiath 3a7a4d pa3HbIX THMOB (Ha paboTy, Ha MOKYMNKH, HA ABUKCHHE), CBSI3bIBAIOIIMX
TPHU BEITUYUHBI, BBIJCISTH 3TU BEIMUYMHBI M OTHOIICHUS MEX]1y HUMU;

-penaTh HeCIOXKHbIE JIOTHUECKUE 3aJa4d METOJIOM PACCYKIACHHIMA.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

- BBIIBUTATh TMIOTE3bI O BO3MOXKHBIX MPEAETbHBIX 3HAYCHUSIX UCKOMBIX B 3a7[au€ BEIHUUH
(nenatb NPUKUIKY).

Hcropus MaTeMaTHKHU

- ONUCHIBATH OTJENbHBIE BBIJAIOLIUECS pE3YIbTAThl, IOJYYEHHbIE B XOJ€ pPa3BUTHUS
MaTEMaTHKHU KaK HayKu;

- 3HaTh MpPUMEPbl MaTEMATHUYECKUX OTKPBITHMM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U
BCEMUPHOHN UCTOPHUEH;

- IOHUMATh POJIb MAaTEMATUKH B pa3BUTUU Poccuu.

Metoabl MAaTEMATHKH

-BBIOMpATh MOAXOASIIMN W3YYEHHBIH METOJ JUIsl pPELIEHUS HW3YYEHHBIX THIIOB
MaTeMaTUYECKUX 3a/1a4;

-IIPUBOJIUTH  INPUMEPBl  MATEMATHYECKUX  3aKOHOMEPHOCTEH B  OKpYXKAroUIeH
JNENCTBUTEIBHOCTH U IIPOM3BEJEHUAX UCKYCCTBA.

Y4eHHuK MOJYy4YUT BO3MOKHOCTh HAYUYMThHCH B 9 Kiacce

JJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

- onepuposamv NOHAMUAMU: ONpeodeieHue, MHONCECMB0, XapaKmepucmuky MHOJICeCmad,
NeMEeHm MHOMCeCm8a, Nycmoe, KOHeuHoe U OeCKOHeYHoe MHONCECMBO, NOOMHOICECMBO,
NPUHAOTIEHCHOCTb, BKIIOUEHUE, DABEHCBO MHONCECTNE;

- U300PANCAMb MHONCECTBA U OMHOUEHUE MHONCECE C NOMOWbIO KpY208 Diliepa,

- onpeodensimb NPUHAOLEHCHOCMb INEeMEHMA MHOMCECm8Y, 00beOUHEeHUI0 U NepeceyeHuro
MHOJMCECE;

- 3a0a8amb MHONCECMBO C NOMOWBIO NEPEeUUCTEeHUSl IEMEHMO8, CLOBECHO20 ONUCAHUS, -
onepuposams NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JOHCHOCMb B8bICKA3bIBAHUS,
ompuyaHue B6bICKA3bIBAHUL, ONnepayul Hao B6bICKA3bIBAHUAMU. U, UIU, He, YCI0GHble
8bICKA3bIBAHUSL (UMNIUKAYUL), - CIPOUMDb BbICKA3bIBAHUS, OMPUYAHUS 8bICKA3bIGAHUII.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomenos:



- Cmpoums Yeno4Ku yMOo3aKuoueHull Ha 0CHO8e UCNOb308AHUS NPABUTL TOSUKU;

- UCNONb306aMb  MHOJCECMEd, ONepayuu ¢ MHOMXCecCmeamu, ux epaguueckoe
npeocmasieHue 018 ONUCAHUS PeanlbHbIX NPOYeccos8 U s81eHUlL.

YpaBHeHHS U HEPABEHCTBA

-onepupoeamsv NOHAMUAMU. VPABHEHUe, HEPAGeHCMB0, KOPeHb VPABHEHUs, peuleHue
HepaseHcmea, pasHOCUNIbHble VYPABHeHUs, 001acms onpedeneHus YpasHeHus (Hepasencmed,
cucmemvl YpagHeHUll Uil HepageHcms),;

-pewiams OpoOHO-TUHElHble YPABHEHUS,

-peuiams ypagHeHus CHOCOO0M PA3LONCEHUs. HA MHOMCUMENU U 3AMEeHbl NePEMEHHOLL,

-UCNONIL308AMb  MEMOO UHMEPBANO8 Ol peuleHuss Yeavlx U OpOoOHO-PAYUOHATLHBIX
Hepagencma,

-peuiams TUHelHble HEPABEHCEA C NAPAMEMPAMU.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

- coCmaenams U peuams CUcmemvl JUHENHbIX HepA8eHCmE Npu peuleHul 3a0ai Opy2ux
VUEOHBIX NPEOMEMO8,

- BbINONHAMb OYEHKY Npagoonododus pe3yibmamos, NOAY4aemMblx Npu peueHuu cucmem
JIUHEUIHbIX HEPABEHCME NPU PetleHUU 3a0ay OPyeux y4eOHblX npeomemos;

- gvlOUpamv coomeemcmeyiowue YpagHeHus, HepaeeHcmed Ul ux cucmemvl OJs
CcOCMasieHus Mamemamu4eckol mooenu 3a0aHHOU pPeanbHOU CUmMyayuu Ui NpUKiaoHoll
3a0ayu;

- yMemb UHMEPNPemupo8ams NOJYYEHHbIN NpU peueHulu YPasHeHUs, HepaseHCmed Uiy
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUMyayuu Ui nPuKIaoHol 3a0adu.

DOyHKIUH

-Ha npumepe K8aOpamuyHou GyHKYuu, UCHOIb308AMb NPeodPA308anus epapura GyHKyuu

y=fx) 07151 nocmpoenus epaguxos pyukyuii y—ax+b)+c;

-uccnedosams QYHKYUIo no eé€ epaguxy;

-HAXOOUMb ~ MHOJICECMBO  3HAYEHUL,  HYIU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

-onepuposams  NOHAMUAMU.  NOCAE008AMENLHOCMb,  APUPMEMUUECKAs. NpPocpeccusl,
2eoMempuyeckas npoepeccus;

-pewams 3a0auu Ha apuOMemuyecKyio u 2eoMempuiecKyro npocpeccuio.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

- ULTIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PeaTbHYI0 3A8UCUMOCHb ULU NPOYECC NO UX
Xapakxmepucmukam,

- UCNONBL306AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (QYHKYUU NpU peueHuu 3a0ad u3
Opy2Ux yueonvix npeomemos.

TexcToBbIE 321241

- pewiams npocmvie U CILONHCHbIE 3a0adU PA3HbIX MUNO08, d MAKXHCe 3A0ayu NOGbIUEHHOL
MpPYOHOCMU, - UCNOIBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CLONCHBIX 3a0ay
0715 NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

- paziuyames MoOelb MeKCma U MOOelb DPeuleHusi 3a0ayu, KOHCMPYUuposams K OOHOU
MOOeNu peueHUst HeCI0HCHOU 3a0ayu pazuvle MoOeau MeKCma 3a0aqu;

- 3HAMb U NPUMeEHAMb 00a CROCOOA NOUCKA peuleHus: 3a0ay (0m mpedo8anus K yCl08U U
om ycnosusi K mpeboeaHuro),

- MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PEULEHUsL 3a0aY ¢ NOMOWbIO 2pag-cxembl,

- 8bLOETIAIMb IMANDBL PEUeHUs] 3A0a4U U COOEPAHCAHUE KAHCO020 IMAand,

- yMembv 8blOUpams ONMUMATbHBIN MEeMOO peueHUs 3a0a4u U 0CO3HABAMb 8blO0p Memooa,
Paccmampusams pasiuitbie Memoobl, HAX00UMb PA3HblE PeUleHUs 3a0adl, eCiu 03MONCHO,

- aHanu3Uposamv 3aMPYOHEHUs Npu peuwleHuu 3a0ad; - GbINOIHAMb PA3IUYHbLE
npeobpazoeaHust NPeoNIoNCeHHOU 3a0aiu, KOHCMPYUpo8ams HOBble 3a0adu U3 OAHHOU, 8 MOM
yycine obpamHvle, - UHMEPHPEMUPOBAMb BbIYUCIUMENIbHBIE pe3yibmamsl 6 3adaue,
UCcne006amv NOJYyYeHHOe peuleHue 3a0adu;

- AHAU3UPOBAMb BCEBO3MONCHBLE CUMYAYUU 83AUMHO20 PACNOJIONCEHUSL 08YX 00BEKMOo8 U
UBMEHeHUe UX XapaKmepucmuK npu COBMeCmHOM 08UINCEHUU (CKOPOCMb, 8peMsl, pAcCmosHue)
npu peuieHuu 3a0a4 Ha 08UdiceHUue 08YX 00bEKmMOo8 KaK 6 00HOM, MAK U 8 NPOMUBONOTIOHCHBIX
HAanpasieHusx;

- UCCTe008aMb BCEBO3MOICHbIE CUMYAYUU NPU peuleHuu 3a0ay Ha O08UdCeHue no pexe,



PACCMampusams pasHvle CUCHeMbl Omcyéma,

- pewlams pazHooOpaszHble 3a0ayu «HA 4acmuy,

- pewiamsb U 0OOCHOBLIBAMb CB8OE peuleHue 3a0ay (8bl0enamb MaAmemMamu4ecKyro 0CHOBY)
Ha HAXO0JCOeHUe YACmU YUCIA U YUCIA NO €20 YaCMU HA OCHO8e KOHKPEMHO20 CMbICIA Opodu;

- 0CO3HABAMb U OOBACHAMb UOCHMUYHOCHb 3A0a4 PA3HLIX MUNOG, CEA3bI8AIOWUX MPU
genuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE), BbLOENAMb MU BEIUUUHBL U OMHOUEHUS
MedHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYyuposamv coOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS,

- 81ademb OCHOBHbIMU MEMOOAMU PEeueHUs 3a0ay Ha CMeClU, CHIAGbl, KOHYEHMpayuu, -
pewams 3a0a4u HA NPOYEHMbl, 8 MOM HUCIe, CLONCHbIE HPOYEHMbl C 000CHOBAHUEM,
UCNONBL3YS PA3HbBLE CROCOODI;

- pewams jocudecKue 3a0a4u pazHbIMU cnocooamu, 8 mom yucie, ¢ 08ymMs OIOKAMu U ¢
mpemsi 610KaMU OAHHBIX C NOMOWbIO MAOIUY,

- pewams 3a0a4u no KOMOUHAMOPUKe U Meopuu 8eposmHOCmell Ha 0CHO8E UCHONb3068AHUSL
UZYUEHHBIX MEeMO008 U 0OOCHOBbIBAMb PeluleHUe,

- peulams HeCl0JHCHbLE 3a0aiy N0 MAMEMAMU4ecKol Cmamucmuke;

- 081a0emb OCHOBHLIMU MeMOOAMU PEUeHUsl CIONCEMHbIX 3a0ay. apugmemudecKkul,
aneebpaudeckuii, nepebop 6apuaHmos, 2eoMempudeckuli, epaguueckuti, NPUMEHAMb UX 8
HOBbIX NO CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.

B noeceonesnoi scusnu u npu uzyueHuu Opy2ux npeomenos:

- ebldenamb Npu  peuwleHuu 3a0ad  XapakmepucmuKku paccMampueaemMol 8 3aoaue
cumyayuy,  OmauuHble OM  pPealbHulX  (Mme, Om  KOMOPbIX  AOCMpauposanucy),
KOHCMPYUPOBAMb HOBbLE CUMYAYUU ¢ Y4EMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NpU
peuweHuu 3a0ay Ha KOHYeHmpayuu, y4umsléams nIOMHOCMb 8eujecmad;

- pewams u KOHCMpPYUpo8amsv 3a0auu HA OCHOBE PACCMOMPEHUs. PEANbHbIX CUMYayull, 6
KOMOPbIX He mpedyemcs MOYHbLU GbIYUCIUMENbHBLU Pe3VIbmam,

- pewams 3a0auu Ha OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCIEMbl OMCYemd.

CTaTuCTHKA U TeOpHsi BEPOSITHOCTEH

-u3seKamsb UHGOpMayuio, NPeoCcmasienHyo 6 mabauyax, Ha OUaApamMmax, cpaguxax;
-peuiams 3a0a4u HA 8bIYUCTIEHUE 8ePOSMHOCHIU.

B noeceoneenoii scusnu u npu uzyuenuu oOpy2ux npeomemos:

- U361I€KAMb, UHMEPNPEMUPOBAMb U NPEodpa306bleamv UHHOPMAYUI0, NPEOCMABIEHHYIO 6
mabauyax, Ha OUAspaAMMax, 2pagpuxax, Oomparcarowyro C80UCMed U XapaKmepucmuku peaibHblx
npoyeccos u A6J1eHUl,

- onpeodenams CmamucmuyecKue XapaKxmepucmuru 6b100poK no maoIuyam, OUazpamma,
epaghuxam, eblNOIHAMb CPABHEHUE 6 3AGUCUMOCTIU OM Yelu peuleHus 3a0adu, - OYeHU8amby
8EPOAMHOCMb PEANbHbIX COOLIMULL U S6TEHUI.

Hcropust MaTeMaTHKHU

- Xapaxkmepu3zo8ams 6K1A0 8blOAIOWUXCA MAMEMATUKOS 8 PA36UMUE MAMEMAMUKU U UHbLX
HAaY4HbIX obnacmeil,

- NOHUMAaMb ponb Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MAaTEMATHKH

- UCIIOJIB3YA U3YUYCHHBIC MCTO/IbI, ITPOBOJUTH AOKA3aTCIILCTBO, BBIIIOJHATE OIIPOBCPIKCHUC,

- BLI6I/IpaTL N3YUYCHHBIC MCTOJBI U UX KOM6I/IHaI_II/II/I IJId pCHICHUA MAaTCMAaTUUCCKUX 3a/1ay;

- UCTIOJIB30BAaTh MaTE€MAaTUYCCKUE 3HAHUA JJIsI OITMCaHUA SaKOHOMepHOCTeﬁ B 01<py>1<a10n1e171
HeﬁCTBHTCHBHOCTH 1 NpOU3BCACHUAX UCKYCCTBA, - IPUMCHATH HpOCTGﬁU.IHC MMporpaMMHBIC
CpeacTBa U DJICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI ITPU PCHICHUH MATEMAaTUYCCKUX 3a71a4.

2. COAEP KAHUE YYEBHOI'O MATEPHAJIA

VII kiaace

1. ipoou u npouents! (13 4.)



OObIKHOBEHHBIE U JlecsITUYHBIE Ipoou. CpaBHeHUe apodeii. Beruncienus ¢ paioHaabHbIMU
ymcinaMu. CTeneHb ¢ HaTypalbHBIM MOKa3aTelleM. 3aJaun Ha MpoleHThl. CTaTUCTUYECKUE
XapaKTepUCTUKU: CpedHee aprupMeTHuecKoe, Moja, pazMax. OcrhosHas yeib —
CUCTEeMATHU3UPOBATH M O0OOIINUTE CBEJCHUS 00 OOBIKHOBEHHBIX U ICCATUYHBIX IPOOSX,
o0ecneunTh Ha 3TOM OCHOBE JlajbHENIIEE pa3BUTHE BHIYMCIUTEIBHBIX HABBIKOB, YMEHUE PEIIATh
3aJjauM Ha IPOLEHTHI; C(hOPMUPOBATH MIEPBOHAYAIBHBIE YMEHUS CTATUCTUYECKOTO aHAIM3a
YHCIJIOBBIX JaHHBIX. B COOTBETCTBUU C UI€0JIOTHEN Kypca JaHHas TeMa MPEeCTaBIseT CO00i
050K apudmeTndeckux BonpocoB. OCHOBHOE BHUMAHUE YACISIETCS AaJbHEUIIEMY pa3BUTHIO
BBIYUCIUTEILHON KYJIbTYPBI: OTPA0AThIBAIOTCS YMEHHUS HAXOIUTH JECITUYHbBIC SKBUBAJICHTHI
WM JIECATUYHbIE PUOINKEHHSI OOBIKHOBEHHBIX APOOEH, BBIOIHSITH JEHCTBUS C YUCIIaMU, B
TOM YHCJIE C UCMOJIb30BaHUEM KalbKyisiTopa. [Ipogomkaercs HauaTas B 6 kiiacce pabora 1o
BBIYMCIICHHUIO YUCIIOBBIX 3HAYCHNH OYKBEHHBIX BbIpaKeHUH. BbuncinTensubpie HaBbIKA
yyalumxcs Mojiy4aroT JajlbHellIee pa3BUTHE IPU U3YUEHUU CTENIEHU C HaTypallbHbIM
MOKa3aTeleM; yJalluecs T0JDKHBI HAyYUThCS HAaXOAUTh 3HAUCHUS BBIPAXKECHUM, COJIepIKaIINX
NeiiCTBIE BO3BEICHUS B CTEIICHb, a TAKXKE 3aIUCHIBATh OOJIBIIINE U MAJIbIe YHCIIa C
ucnonp3oBanueM creneneit uncna 10. [Ipogomkaercs perenne 0osee CI0XKHBIX O CPABHEHUIO C
IPEbIIYIIHUM T'OJI0M 33]1a4 Ha IPpoLeHThl. OCHOBHOE COJEpKaHUE MOCIEIHEr0 OJI0Ka TEMbl —
3HaKOMCTBO C HEKOTOPBIMH CTATUCTHUECKUMHU XapaKTEPUCTHUKAMU. Y Yallluecs JOKHbI
HAYYUTHCS B HECIOXKHBIX CIIy4asiX HaXOJUTh cpeiHee apu(pMeTuyecKoe, MOy U pa3zMax
YHUCJIOBOTO psJa.

2.1Ipsimasi u oOpaTHas nponopuuoHaabHocTH (11 4.)

[IpencraBneHue 3aBUCUMOCTH MEXAY BEIMUMHAMM C MoMoInbio Gopmyi. [Ipsmas
IPONOPUHOHATBHOCTB. OOpaTHask NPONOPLUOHATIBHOCTD. [Iponopunu, pemenue 3agad ¢
nomouibto nponopuuil. [Iponopunonansuoe nenenre OchosHas yeab — cHOPMUPOBATH
NPEJICTaBICHUS O IPSIMOI 1 00pPAaTHOW MPOIMOPIMOHATHHOCTSX BEJIMYNH; BBECTH TIOHSATHE
IPOMNOPLMHU M HAYYUTh yYaIlUXCs UCIOIb30BATh MPOMOPLUH ITPH PELLICHUHN 3ajay.

N3yueHne TeMbl HAUMHAETCS ¢ 0000IIEHUS M CUCTEMAaTH3allMM 3HaHUH yyaimuxcs o popmynax,
ONMCHIBAIOLIUX 3aBUCUMOCTH MEXKy BETUUMHAMU. BBOAUTCS MOHATHE TEPEMEHHOMN, KOTOPOE C
ATOr0 MOMEHTA JIOJDKHO aKTUBHO HMCIIONIBb30BAaThCs B peun yuyauuxcs. B pesynpraTe nydeHus
MaTepuaia yqaluecs 10JKHbI YMETh OCYLECTBIISTh IEPEBO/I 33/1a4 Ha S3bIK (DOPMYIL,
BBITOJIHATH YUCIIOBBIE MTOACTAaHOBKH B (hOPMYJIbI, BBIpaXKaTh repeMeHHbIe 3 Gpopmyi. Ocobdoe
BHUMaHUE yzenseTcs (GOpMUPOBAHHIO NPEICTABIECHUH 0 MPsIMON 1 0OpaTHOM
MPOMOPLUOHATIEHON 3aBUCUMOCTAX U (hOpMYIJIaM, BbIpa)KarolIMM TaKHe 3aBUCUMOCTH MEXIY
BennurHaMu. Gopmupyercs nmpeacTaBieHe 0 MPONOPILUH U PEIIEHUH 3aau C TOMOIIbIO
IIPONOPLUH.

3.BBeaenue B anaredpy (9 u.)

bykBenHble BoIpakeHUs. UnCIOBbIE TOJCTAHOBKH B OyKBEeHHOE BhIpaxkeHue. [IpeoOpasoBanue

OYKBEHHBIX BBIPAXKEHUMN: PACKPBITHE CKOOOK, MPUBEACHUE MOI0OHBIX ciaaraeMbix. OcHo8HaAs



yenb — c(hopMUPOBATH Y YUAIIMXCS IEPBOHAYATBHBIC MIPEJICTABICHUS O SI3bIKE alnredpsl, O
OYKBEHHOM HCUMCIICHUH; HAYYUTb BBIMOJIHATH dJIEMEHTapHbIe Oa30BbIe MPEOOpa3OBaHUs
OyKBEHHBIX BhIpaXeHUU. B 7 Kiacce HAUMHAETCS CHCTEMAaTHYECKOE U3yUCHHE aTreOpandecKoro
Mmarepuaia. BeeneHne OyKBEeHHBIX paBEHCTB MOTUBUPYETCS ONBITOM pabOTHI C YUCIIAMHU,
OCO3HaHHMEM U 0000IIeHHEeM TPUEMOB BeIUUCIeHH. Ha 3TOM 3Tamne packpbIBaeTcsi CMBICI
CBOMCTB apu()METHUCCKHUX JICHCTBHI KaK 3aKOHOB IIPe00pa3oBaHnii OyKBEHHBIX BBIPAKEHUH,
bopMUPYIOTCS YMEHHSI YIPOIIATh HECIOKHbIE IPON3BEECHUS, PACKPBIBATH CKOOKH, IPUBOIUTH
oJ00HBIE CIIaraeMeIe.

4. YpaBuenus (15 4.)

Anrebpanueckuii crocod perneHus 3anad. Kopau ypaBuenus. Pemenue ypaBaeHuit. Permenue
3a/1a4y C MOMOUIBI0 YpaBHEHUU OcHOGHAs Yeib — TO3HAKOMUTD YYAIIUXCS ¢ TOHATUAMHU
«ypaBHEHHE» U «KOPEHb YPAaBHEHHsI», C HEKOTOPHIMU CBOWCTBAMH YpaBHEHHIT; c(hOPMUPOBATH
YMEHHE pEIIaTh HECIIOKHbIE JINHEHHbIE YPABHEHUS C OJJHOM IEPEMEHHOI; HauaTh 00yUYeHHE
pEIIeHUI0 TEKCTOBBIX 3aj1au anredpandeckuM crnocobom. PaccmarpuBaroTcss HEKOTOPbIE TPUEMBI
COCTaBJICHUS] YPABHEHMS 110 YCIOBHIO 33]1a4, BO3MOXHOCTb COCTABJICHUS Pa3HbIX YPaBHEHUM
110 OJTHOMY U TOMY XK€ YCIIOBHIO, (DOpMUpPYETCsi yMEHHE BEIOMpaTh Hanboee
MPEANOYTUTENBHBIN JIJIsI KOHKPETHOM 3a7aun BapuaHT ypaBHeHus. [lepexon k anredpandeckomy
METOJy PEIIeHHUs 33a/1a4 OAHOBPEMEHHO CIIYKHT MOTHBOM JUIsI 00Y4YEeHHUS CIIOCO0Y pelieHus
ypaBHeHUH. OCHOBHOE BHUMAHHE B 3TOM TEME YJIEIAETCS PEIICHHUIO JUHEHHBIX YPABHEHU C
OJIHOH NepeMEHHOM, TOKAa3bIBAIOTCSI HEKOTOPhIE TEXHUUECKHUE TPUEMBI PELLICHUS.

S. Koopaunartsl u rpaguxu (124.)

YucnoBsle IPOMEXYTKH. PaccTossHNE MEXly TOUKaMHU Ha KOOPIAMHATHON NpsAMON. MHOXecTBa
TOYEK HA KOOPAMHATHOM TIOCKOCTH. I'paiKi 3aBUCHMOCTEH y =X, y =x°, y =X, y = | x |-
I'paduku peanbHbIX 3aBUCUMOCTEH. OcHOBHAs Yelb — Pa3BUTh YMEHUS, CBA3aHHbIE ¢ paboTON
Ha KOOPJAMHATHOM MPsIMON U Ha KOOPJAMHATHOW MJIOCKOCTH; IO3HAKOMUTSH C rpauKaMu
3aBHCHMOCTEH y =X, Y= -X, y=X’, y =x°, y = | x |; chopmupoBats nepBoHaYATBHBIC HABBIKH
UHTEpIpeTalnuu rpaguKoB peanbHbIX 3aBUCUMOCTe!. [Ipu u3ydeHnn Kkypca MaTeMaTuku B 5 — 6
KJlaccax yvariuecs Mo3HaKOMUINChH ¢ ujeeil koopauHat. B aToif TemMe paccMaTpuBaroTcst
pa3IuYHbIE MHOXKECTBA TOUYEK Ha KOOPJUHATHON NPSMOI ¥ Ha KOOPAMHATHOM IJIOCKOCTH, IPU
3TOM (POpMUPYETCS YMEHHE NIEPEXOIUTH OT aNredpandeckoro ONMCcCaHHsi MHOXKECTBA TOUEK K
reoMeTpHUECKOMY M300pakeHn 0 U Hao0opoT. PaccMaTtpuBaeTcs popMyiia pacCTOSTHUS MEXTY
TOYKaMH KOOPJUHATHOU NpsMoid. [Ipu u3ydeHnn TeMbl ydarmecs 3HaKkOMATCs ¢ rpadukaMu
TAKMX 3aBHCHMOCTEH, KAK Y =X, Y= —X, Yy =X, y =X, y = | x |. B pe3ynbrare yuanuecs
JOJIKHBI YMETh JOCTATOYHO OBICTPO CTPOUTH KAXK/IbIM U3 MEepeUnCIeHHBIX IPa(UKOB, yKa3bIBas
ero xapakrepHble Touku. COpMHUpPOBAHHBIE YMEHUSI MOTYT CTaTh OCHOBOM JIJIsl BBITTOJIHEHHS
3aJ]aHMii Ha TOCTPOEHHUE IrpaMKOB KyCOUHO-33JaHHBIX 3aBUCUMOCTel. CrennaibHOe BHUMaHUE
B JJaAHHOM TeMe yzemsieTcs: paboTe ¢ rpapuKkaMu pealbHbIX 3aBUCUMOCTEN — TeMIIepaTyphl,

JABVOKCHUSA U IIP., IPUYEM AKLHCHT JOJIKCH OBITH CACJIaH HAa CYUTHIBAHUE C rpa(l)m(a Hy)KHOﬁ



uHpopmanuu. BaxxHo, 9T00BI yyamumecs MoyduiIn IpecTaBieHne 00 UCIOIb30BaHUN
rpaMKOB B CaMBbIX Pa3IMYHBIX 00JIACTAX YEIIOBEUECKON AEATENbHOCTH.

6. CBoiicTBa cTeNeHH ¢ HATYPAJbHBIM MoOKa3aTeseM (9 4.)

[Ipou3BeneHne 1 YacTHOE CTENIEHEH ¢ HaTypaIbHBIMU MoKa3aTeasiMu. CTereHb CTEeTeHH,
pou3BeieHus U ApoOu. Pemmenne koMOMHATOPHBIX 3a1a4, (hopMylia IepecTaHOBOK. JCHOBHAs
yenb — BbIPA0OTaTh YMEHUE BBIIOJIHATD JEHCTBUS HAJl CTEICHSIMU C HaTypaJlbHbIMU
NOKa3aTesIMHM; HAyYUTh IPUMEHSTh IPABUIIO YMHOKEHHUSI ITPHU PELICHUH KOMOMHATOPHBIX
3a1a4. Yyamumcst y)Ke 3HaKOMO OIpe/IeJIeHUe CTETNIeHN C HaTypajibHBIM ITOKa3aTeNeM, U y HUX
€CThb HEKOTOPBIH OMBIT TPeoOpa30BaHUs BIPAKEHHH, COEPKAIIX CTEIIEHH, HA OCHOBE
onpenenenusi. OCHOBHOE cO/iepKaHUe JAHHOM TeMbl COCTOUT B pACCMOTPEHUH CBOMCTB CTEIIEHU
U BBIIIOJIHEHUU AEUCTBHM co cTeneHsaMu. CHopMUpOBaHHBIE YMEHHSI MOTYT HAlTH PUMEHEHUE
IpY BBIMOJIHEHUH 33JJaHUN Ha COKpAIIEHUE IPOOeii, YNCIUTENN U 3HAMEHATEIH KOTOPBIX —
IIPOM3BEACHUS, COZIEpIKaIINe CTeNeHH. B 3Toil ske TeMe npoomkaeTcst 00ydeHue PereHHIO
KOMOMHATOPHBIX 33/1a4, B YACTHOCTH 3a/1a4, PEIIaeMbIX Ha OCHOBE KOMOMHATOPHOI'O MpaBuiia
yMHOXeHUs. [laeTcs crnienuanbHOe Ha3BaHUE OJHOMY M3 BHJIOB KOMOMHALMI — MEepeCcTaHOBKU U
paccMatpuBaeTcs (hopMyIia sl BRIYMCICHUS YMCIIa TIEPECTaHOBOK. JTO IepBasi KOMOMHATOpHAs
dbopmyna, coobiaemas yqanimmcs.

7. Muorouwiensl (18 u.)

OpnHousnensl 1 MHOrowieHbl. Cll0’KeHUEe, BEBIYUTAHUE U YMHOKEHUE MHOTOWIEHOB. DOpMYJIBI
COKpAIIIEHHOT'O YMHOKEHHS: KBAIpaT CyMMBI U KBaApaT Pa3HOCTH, KyO CyMMBI U KyO pa3HOCTH.
Pemenue 3anau ¢ nomolipto ypaBHeHuit OcHosHasi yeib — BbIpadOTaTh YMEHHUS BBIIOJIHATh
JeMCTBUS C MHOTOUYIEHAMH, IPUMEHATH (hOpMYJIbl KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH, KyOa
CYMMBI U Ky0a pa3HOCTH JUIsl TpeoOpa3oBaHus KBajjpaTa U Ky0Oa IBy4sjeHa B MHOTOUJIEH.
W3yueHne JaHHOM TEMBI ONTMPAETCs Ha 3HAHMS, TIOJTYICHHBIC TIPY U3yYeHUU TeMbl «BBeneHne B
anredpy». Mcnonb3yroTcst cBoicTBa anredpanyeckux CyMM M MPOU3BEACHUM, TpaBuiia
PaCKpBITUSL CKOOOK U IPUBEACHUS MOJOOHBIX CllaraeéMbIX. TepMUHAMH «OAHOUJICH U
«MHOTOUJIEH» HA3bIBAIOTCS TaKUe aaredpandeckue BhIPaKEHHsI, C KOTOPBIMU yJaluecs, o
CyTH, yke uMenn fesio. OCHOBHOE BHUMaHHE B JAHHOW TEME YIENSIETCSl pACCMOTPEHHUIO
QITOPUTMOB BBITIOJTHEHHUS ICHCTBUI HAJl MHOTOYWIEHAMH — CJIO’KEHUS, BRIYUTAHHS, YMHOKCHHS,
IIPY ATOM MTOTYEPKUBACTCS CIETYIONINI TEOPETHYECKHIH (DAaKT: CyMMy, pa3HOCTh U
IPOM3BECHNE MHOTOUWICHOB BCET/1a MOXKHO MPEACTaBUTh B BUJIE MHOTOWIeHa. B xone
NPAaKTUYECKOH JIeATENFHOCTH YYaIlUecs TOJKHBI BHIITIOJHHUTD 33JaHNsl KOMITJIEKCHOTO
XapakTepa, MpeIyCcMaTpUBAIONIHE BBITOJIHEHNE HECKOIBKUX AeicTBUi. OHAKO CIIeyeT UMETh
B BUJIY, UYTO Ha ATOM 3Talle OCHOBHBIM PE3YJIbTATOM SIBJISIETCS OBJIAJICHHE COOCTBEHHO
ITOPUTMaMHU JISHCTBUI HaJl MHOTOYJICHAMH, a TPeoOpa30BaHUsAM LIEJIbIX BhIpaKeHUH OyaeT
yJleJIeHO BHUMaHHUe elie U B § kinacce. OBiajieHre AeHCTBUSIMHI ¢ MHOTOWJIEHAMHU
COITPOBOJKIAETCS pa3BUTHEM YMEHHH pElIaTh JINHEHHBIC YPaBHEHHS U IPUMEHS T

anreOpanvecKuii MeTO/1 PEIICHUsI TEKCTOBBIX 3aj1a4.



8. Pa3ziio:keHHe MHOTO4/1€eHOB HA MHOkuUTeau (19 u.)

Brinecenne o61miero MHOKUTENS 32 ckoOku. Crioco0 rpynnupoBku. PopMyrna pa3HOCTH
KBaApaToB, (GOPMYJIbI CYMMBI KyOOB M pa3HOCTH KyOOB. PasznokeHre Ha MHOKUTEIH C
MIPUMEHEHUEM HECKOJIBKHX CIIOCO00B. PenieHre ypaBHEHUH C TOMOIIBIO Pa3oKeHUs Ha
MHOUTENH. OCHOBHAS Yelb — BBIPadOTaTh YMEHHE BHITIOIHATH Pa3lI0KEHUE HA MHOKHTEIH C
MOMOIIbIO BEIHECEHHU S O0IIET0 MHOXKHTENS 32 CKOOKHU M CIIOCOOOM IPYIITHPOBKH, a TAKXKE C
npUMeHeHHeM (OpMYII COKPAILIEHHOTO YMHOXKeHUs. Bomnpoc o pa3nokeHun MHOTO4JICHOB Ha
MHOXUTECIINU Jac€TCA B BUJC OTI[CJIBHOI\/JI TCMbI, B KOTOPYIO OTHECCHO TAKXXC 3HAKOMCTBO C
dbopMynaMu pa3HOCTH KBaIPaTOB, PA3HOCTH M CYMMBI KyOOB. PaccMaTpuBarOTCsSI HEKOTOPHIE
CHelHalibHbIe IPUEMbI TPE0OpPa30BaHUs MHOTOUJICHOB, MTOCIE KOTOPBIX CTAHOBUTCS] BO3MOXKHBIM
MPUMEHEHHE C1I0co0a rpyNNUPOBKU: pa30HueHe KaKoro-To YjieHa MHOTOYJIeHa Ha J1Ba
clraraeMbIX M 0oJiee, a TaKKe IPUEeM «IIPUOABUTH — BBIYECTHY. CIeNyeT MPOIOIKUTH
(dopMUpOBaHNE YMEHUN COKpPAILATh IPOOU M paCCMOTPETh IIPUEMBI PELLICHUS] YpaBHEHH Ha
OCHOBE PaBEHCTBA MIPOU3BEACHUS HYIIIO.

9. YacTroTa 1 BeposSITHOCTD (54.)

OTHOCHTEIBHAS YACTOTA CIIYIallHOTO COOBITHS. BeposATHOCTH ciy4aitHOro coObITHs. OcHO8HA
yenb — TMOKa3aTh BO3MOXKHOCTH OIECHUBAHUS BEPOSTHOCTH CIIY9allHOTO COOBITHS IO €T0
gactoTe. OCOOEHHOCTBHIO MpesiaraeMoi METOUKH SBISETCS CTATUCTUYECKUIN MOIXO0M K
MOHSITUIO BEPOSITHOCTHU: BEPOSTHOCTD CIIYYalHOTO COOBITHS OIICHUBAETCS 10 €r0 YacTOTe MpHU
IPOBEJICHUH OOJIBIION CepPHH IKCIIEPUMEHTOB. [Iporiece crabuim3anuy 9acTOThI MOJIC3HO
WLTIOCTPUPOBATH C TIOMOIIBIO TpaduKa.

10. IToBTOpeHue (74.)

VIII kaace

1. Aaredopauueckue apodu (234.)

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CokpaiieHue apooei.
CrnoxeHue, BBIYMTaHUE, YMHOKEHHE U JIeIleHue anredpandeckux apodei. CTeneHs ¢ LenbM
IIOKa3aTeJIeM U €€ CBOMCTBA. BrlieneHre MHOKUTENSI — CTENEHU AECATH — B 3alIUCU YHCIIA.
OcHoBHas 11€71b — c(HOPMUPOBATH YMEHHS BBITIOIHATH IEHCTBUS C aNTreOpandecKuMu JTpoOsIMH,
JIEMCTBUS CO CTETIEHSIMH C LIEJIBIM IT0Ka3aTeNleM; Pa3BUTh HABBIKHM PEIICHUs TEKCTOBBIX 3ajay
anredpandeckuM MEeTOAO0M. JTa TeMa SIBJISIETCS €CTECTBEHHBIM MPOJI0JKEHUEM U PAa3BUTHEM
HAyaToro B 7 Kjacce CUCTEMAaTUYeCKOro U3y4eHus: IpeoOpa3oBaHuil pallMOHAIbHBIX
BeIpakeHU. V3noxeHue 1enecoo0pa3Ho CTpOUTh, KaK U IPU U3y4eHUH IpeoOpa3oBaHuil
OYKBEHHBIX BBIp)KEHUH B 7 KJlacce, ¢ OMOPOM Ha OMBIT paboThI ¢ unciaamu. [ maBHbIM
pe3ysbTaTOM 00Y4EeHHUs JOJIKHO SBUTHCS BJIaJICHUE aITOPUTMAMH CIIOKEHHUS, BEIUNTAHUS,
YMHOXXEHUS U JieNieHus anredpanueckux apoOeit. KonnyecTBo U ypoBeHB CIIOKHOCTH 33/1aHU,
TpeOYIOLINX BBITOJHEHUS HECKOJIBKUX JEHCTBUH, ONPEAEISAIOTCS CAMUM YUUTENEM B
3aBHCHMOCTH OT BO3MOKHOCTEH Kiacca. [Ipr aToM He00X01MMO UMETH B BUJLY, UTO B

COOTBETCTBUU C OOIIEH HaeeH pa3BUTHS COACPKAHUS Kypca 1o criupaiiu B 9 kimacce



IPEIYCMOTPEH €Ille OMH «IIPOX0/» MPeoOpa30BaHuUs pallMOHAIBHBIX BHIPAKECHUH.
CamocrosTenbHbIN (pparMeHT TEMbI OCBSAIIEH U3YYEHHUIO CTETIEHHU C LIEIbIM [10Ka3aTeNeM.
MoTuBOM /7151 BBEAEHUS 3TOTO MOHSITHUS CIIYKUT LIE1€CO00pa3HOCTh IMPEACTABICHUS OOIBLINX U
MaJIbIX YMCell B, TAaK HAa3bIBAEMOM CTaHIapTHOM Buze. C 3TUM cIocoOOM 3aliCH YHCeI
yJaluecs y)Xe BCTPEUaIuCh Ha YpoKax (PU3HKH.

3aBepiuaercs TemMa (parMeHTOM, MOCBSILEHHBIM PEILIEHHIO YPaBHEHHUH U TEKCTOBBIX 3aaa4. [1o
CPaBHEHMIO ¢ KypcoM 7 KJlacca 3[1eCh IpeJylaratoTcs 00see ClI0KHbIE B TEXHUUECKOM
OTHOLIEHUH ypaBHEHUS (XOTs, KaK U B 7 KJIacCe, 3TO NO-NPEKHEMY LI€JIble YPaBHEHHUS, HO
coJieprkanire 1pooHbIe KOAPUIIUEHTHI).

2. KBagparubie kopuu (17 u.).

KBanpatHslii kopeHb n3 uncia. [Tonarue 06 nupparpoHaibsHoM yncie. JlecaTuuHble
npuOIIMKEeHUs KBaAPAaTHOTO KOopHs. CBOMCTBA apu(hMETHUECKOTo KBaIpaTHOTO KOPHS M UX
IPUMEHEHUE K TpeoOpa3oBaHuio BbIpakeHuil. KopeHb TpeThell cTenenu, NoHATUE O KOPHE 7-

u cTenenu u3 yucia. Haxoxnenue npuOIMKeHHOTO 3HaU4€HHsI KOPHS € IIOMOUIbIO KaJIbKYJIATOPA.
I'paduxu 3aBucumocteil. OcHogHas yeap — Hay4YnuTh IPeoO0pa30BaHUSM BbIpAKEHUII,
coJIepKalliX KBaJpaTHbIE KOPHU; HA MPUMEpPE KBaAPAaTHOTO U KyOUUYECKOTO KOpHEN
chopMUpOBaTh MPEICTABICHUS O KOpHE n-i cTeneHu. [IoHsTHE KBaApaTHOrO KOPHS BOSHUKAET B
Kypce NpH 00CYKIEHHUHU ABYX 33aJjad T'eOMETPUUYECKON (0 HAXOXKAEHUU CTOPOHBI KBaIparta 1o
€ro IJoua M) u aredOpandeckoi (o yuciae KOpHel ypaBHEHUs BUAA X’ =a roea—
IpOU3BOJIbHOE yKcio). [Ipu paccMoTpeHnn nepBoii U3 HUX JAIOTCS HadyajdbHbIE IPEJICTaBICHUS
00 MppalMoHaIbHBIX YKciax. B cogepkanue TeMbl 11e71eco00pa3HO BKIIOYUTh HETPAAULIMOHHBIN
Juis anreOpsl Borpoc — TeopeMy [Indaropa. 3To mo3BoIUT IPOAEMOHCTPUPOBATH
€CTECTBEHHOE IIPUMEHEHUE KBAJPAaTHBIX KOPHEN JJIs HAX0XACHUS JUINH OTPE3KOB, IOCTPOCHHUS
OTPE3KOB C UPPALMOHATILHBIMU JUIMHAMH, TOYEK C UPPALIMOHATIBHBIMU KOOPIMHATAMHU.
[{enecooOpa3HO Takke aKTUBHO MCIIOJIb30BAaTh KAJIBKYISITOP, IPUYEM HE TOJIBKO B KaUeCTBE
MHCTPYMEHTA Ul U3BJIEUEHUS KOPHEH, HO M KaK CPEICTBO, O3BOJIAIOIIEE TPOMILTIOCTPUPOBATh
HEKOTOpBIE TEOPETUUECKUE UECH. B X0/1e M3yueHus JaHHOHN TeMBbI PEAyCMaTPUBAETCS
3HaKOMCTBO C IOHSATHEM KyOUYEeCKOTo KOpPHS, OJHOBPEMEHHO (POPMHUPYIOTCS HadallbHbIE
MIPEICTABJICHHS O KOpHE h-i crenenu. PaccmarpuBaroTest rpaduiku 3aBUCUMOCTEH.

3. Ksagparusble ypaBHeHus (20 4.).

KBanpatHoe ypaBHeHue. POpMyIibl KOPHEHN KBAapaTHOIO ypaBHEHMsI. PelieHnue TeKCTOBbIX
3a/1a4 COCTaBJIICHUEM KBaJIpaTHBIX ypaBHeHUN. Teopema Buera. PaznoskeHne Ha MHOXKUTENN
KBaJPaTHOIO TpexuieHa. JcHo8Has yeib — HAy4YUTh pellaTh KBaJpaTHbIE YPABHEHUS U
MCIIOJIb30BaTh UX MPH pEIIeHNH TEKCTOBBIX 33/1a4. B TeMy BKIIIOUEH Bech MaTepHall,
TpPaZMLIMOHHO OTHOCSIIUNCS K 9TOMY paszieny Kypca. B To xe BpeMs npenararorcs u
HEKOTOpPBIE CYLIECTBEHHBIE N3MEHEHUS: PACCMOTPEHUE TEOpEMbI Buera cBsA3bIBacTCs ¢ 3a1a4ei
pa3I0KEeHUS KBaJPAaTHOTO TPEXUWICHA HA MHOKUTENN; B CUCTEMY YIIPAKHEHUH JOJKHBI

IMMOCTOAHHO BKJIFOYATBHCA 3alaHUA Ha PCIICHUC ypaBHeHI/Iﬁ BBICIIHUX CTeHeHeI\/'I; CJICOYECT aKTUBHO



UCIIO0JIb30BaTh METOJI TOACTAaHOBKH. BoJbIioe MeCTO JOKHO OBITH OTBEICHO PELICHUIO
TEKCTOBBIX 3a71a4, IPH TOM PaCCMaTPUBAIOTCS HEKOTOPbIE 0COOEHHOCTH MaTEMATHYECKUX
MOJIEJIEH, OIMMCBIBAIOIUX PEANIBHBIE CUTYyalluH. B CBA3M ¢ paccMOTpeHHEM BOIpoca O
Pa3I0KEHUU HAa MHOYKUTEIN KBAIPATHOIO TPEXWICHA MOSBIIAECTCS BO3MOKHOCTD IS
JabHEHIIero pa3BUTHs JMHUK IpeoOpa3oBaHuil anredpanuecKux BbIpaKEHUH.

4. Cucrembl ypaBHenuii (18 4.).

VYpaBHEHHE ¢ IBYyMs IEPEMEHHBIMU. JIMHEHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0
rpaduk. [Ipumeps! penienus ypaBHeHUHN B 1ebIX yrciaax. CucreMa ypaBHEHUIl; perieHue
CHCTEM JIBYX JIMHEHHBIX YPaBHEHUH C IByMs NIEPEMEHHBIMH, TpaduuecKasi HHTEPIpeTaIusl.
[Tpumeps! peleHnsT HENMMHEWHBIX CUCTEM. PelieHre TEeKCTOBBIX 3aja4 COCTABJICHUEM CUCTEM
YPaBHEHHUI. Y paBHEHUE C HECKOJIbKUMHU NIEPEMEHHBIMU. OCHO6HAA Yeib — BBECTH ITOHATHS
YpaBHEHHS C IBYMsI IEPEMEHHBIMH, rpadKa ypaBHEHUS, CHCTEMBI YPaBHEHUH; 00Y4INUTh
PELIEHUIO CUCTEM JIMHEHWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMH, 4 TAKXKE MCIIOJIb30BaAHUIO
IIPYEMa COCTABJIEHUS CUCTEM YPAaBHEHUI IIPU PEIIEHUHU TEKCTOBBIX 3a/1ay.

OcHOBHOE coJepKaHuE TaHHOM TEMBI Kypca CBSI3aHO C PACCMOTPEHUEM JIMHEWHOTO yPaBHEHUS U
peLIeHreM CUCTEM JIMHENHBIX YPaBHEHUM. B TO ke BpeMsl IPUBOJATCS IIPUMEPBI U HEJTMHEHWHBIX
YpaBHEHHIA, PACCMATPHUBAIOTCS UX TPApUKH, PEIIAIOTCS CUCTEMBI, B KOTOPBIX OJTHO YpaBHEHUE
He sBJIseTCs TMHEHHBIM. OCOOEHHOCTBIO M3JI0KEHUS SIBIISETCS AaKLIEHTUPOBAHNE BHUMAHUS Ha
6J10Ke BOIIPOCOB, 110 CYTH OTHOCSILIUXCS K aHAJIMTUYECKOM reoMeTpun. Tema HauMHaeTcs ¢
BOIIPOCA O IPSIMBIX Ha KOOPJAMHATHOM IUIOCKOCTH: paCCMaTPUBAETCS YPaBHEHUE MIPSIMOM B
pa3nuuHbIX (hopMax, CienuaIbHOC BHUMAHHE yJENseTCsl YpaBHEHHIO BUA , hopMynupyercs
yCIIOBHE NapalljIeIbHOCTH MPSMBIX, @ B KAUeCTBE HE00A3aTeIbHOTO MaTepralia MOXeT ObITh
PacCMOTPEHO YCIIOBUE MEPIEHANKYIIPHOCTH NpsAMbIX. CHOpMUPOBaHHBIN aHATUTHUECKUI
anmnapar IpUMEHSETCs K PeLEHUIO 33]1a4 FEOMETPUUECKOT0 COJepKaHus (Harpumep,
COCTaBJICHUE YPABHEHHUS MPSIMOM, MTPOXOIAILIEH Yepe3 ABE JaHHBIE TOUKHU, PSIMO,
napanielbHONW JaHHOW U MPOXOsIlell uepe3 JaHHYI0 TOUKY, U Ip.).

[Tpomomxkaercs perieHne TEKCTOBBIX 3a/1ad allre0panyeckuM MeToAoM. Teneps MaTeMaTHYeCKOn
MOJIEJIBIO PACCMATPUBAEMON CUTYallUH SBJIIETCS CUCTEMA YPAaBHEHUM, IIPH 3TOM B SIBHOM BUJIE
bopMynupyeTcs clieyrolas MbICIb: IPU MEPEBOJIE TEKCTOBOM 3a7aul Ha MaTeMaTUYEeCKU I
A3BIK YZI00HO BBOAUTH CTOJIBKO NTEPEMEHHBIX, CKOJIbKO HEU3BECTHBIX COJIEPIKUTCS B YCIOBHH.

S. ®ynkuum (14 4.).

Oynkuus. O6nacTb onpeaesaeHus U 00aacTb 3HadeHud pyHkuuu. ['paduk pyHKumu.
Boszpacranue u yopiBanue QpyHKINH, COXpaHEHUE 3HAKa HA IPOMEXKYTKE, HYJIH (QYHKIIHU.
Oyukiuu U ux rpaduxu. [Ipumepsl rpaguueckux 3aBUCUMOCTEH, OTpaXkarollUX pealbHble
nporeccel. OcHo6Has  yeib — MO3HAKOMUTh y4alllUXCs C TMOHSATHEM (YHKLUH, pacCIIUpUTh
MaTeMaTHYECKUH SI3bIK BBEJCHHEM (DYHKIIMOHAILHON TEPMUHOJIOTUU U CUMBOJIMKH;PACCMOTPETh
CBOICTBa U rpaUKM KOHKPETHBIX YHCIOBBIX (YHKIUH; TOKa3aTh 3HAUYUMOCTh

(GyHKIIMOHAJIBHOTO armnapara AJisi MOJAEIHUPOBAaHUS pealbHbIX CUTYallUi, HAyYUTh B HECIOKHBIX



CIIy4YastX NPUMEHATh NOJIYYEHHBIE 3HAHUS JI PELUIECHUS TPUKIIAIHBIX U IPAKTHYECKUX 3a]ad4.
Martepuan JaHHOW TeMbI OIUPAETCS HAa YMEHUS, IOTYYeHHBIE B pe3ysbTare padoThI C
rpadukamMu peanbHbIX 3aBUCUMOCTEN MEXKy BETUUMHAMU. AKIIEHT JI€JIaeTCsl HE CTOJBKO Ha
orpeneseHue MOHATHS (YHKIUU U CBA3aHHBIX C HUM MOHSATHH, CKOJIBKO Ha BBEJICHHE HOBOTO
A3bIKa, HOBOY TEPMUHOJIOTUU U CUMBOJIMKHU. [Ipy 5TOM HOBBIH S3bIK IIOCTOSIHHO COITOCTAaBIISAETCS
C YK€ OCBOCHHBIM: BHUMaHue o0palaeTcsi Ha yMeHHe rnepegopMyaupoBaTh 3aauy Il BOIpPOC,
MEPEBECTU UX C fA3bIKA IPpaUKOB Ha S3bIK QYHKIMI MO0 ypaBHEHUH U TIp.

OCOOEHHOCTBIO TAHHOM TEMBI SIBJISICTCS IPUKJIAHAS HAPABICHHOCTh y4eOHOT0 MaTepuaia.
OcHOBHOE BHUMaHHUE yJelnseTcs rpadukaM peabHbIX 3aBUCHMOCTEN, MOICTHPOBAHUIO
pa3zHOO00pPa3HBIX peabHbIX CUTYalul, POPMUPOBAHHUIO MTPEAICTABICHHS O CKOPOCTH POCTa WU
yObiBanus ¢pyHkiuu. [Ipn uzyuenun nuHeitHoN GyHKIUH clieAyeT sIBHO chOpMYIHpPOBAThH
MBICJIb O TOM, YTO JJUHEWHOW ()YHKIIMEH OMUCHIBAIOTCS MPOLECCHI, TPOTEKAIOIINE C TOCTOSIHHOM
CKOPOCTBIO, TO3HAKOMUTh YUYaIIUXCA C UJICEH JIMHEHHOW annmpOKCUMALIUH.

6. BeposiTHOCTB U cTaTHCTHKA (6 4.).

CratucTuueckre XapaKTepUCTHKU PsJia JaHHBIX, Me/IaHa, cpeiHee apupMETHUECKOe, pa3Max.
Tabnuua gactoT. BeposTHOCTH paBHOBO3MOXKHBIX coObITHIA. Kitaccuueckast ¢popmyia
BBIUMCJIEHHSI BEPOSITHOCTU COOBITUS U YCIIOBUA ee npuMeHenus. [Ipencrasnenue o
reoMeTpUUECcKOi BeposiTHOCTU. OcHOB8HAs Yenb — CPOPMUPOBATH IPEICTABICHUE O
BO3MOXKHOCTSIX OMHUCAaHUS U 00pabOTKU JAHHBIX C TOMOIIBIO PAa3IMYHBIX CPEIHUX; TO3HAKOMUTD
y4Yalxcs ¢ BBIUUCICHUSIMU BEPOSITHOCTH CIIy4aliHOTO COOBITHS C IIOMOIIBIO KJIACCUYECKON
(bOpMYIIBI M U3 TEOMETPUYCCKHUX COOOpakeHud. MaTepran JaHHOW TEMbI 3HAKOMHT C
CUTYaIUsIMHU, TPEOYIOIIUMHU BBIUYUCICHUS CPEIHUX IS a/IEKBATHOTO OMHUCAHUS PSAa JTaHHBIX.
OcCHOBHOE BHUMaHHUE YyJIeIseTCs 11eleco00pa3HOCTH HCTI0Ib30BAaHHSI MOJIbI, MEIUaHbl MIIN
cpenHero apu(pMeTHyecKkoro B 3aBUCMMOCTH OT CUTyalluu. B mpeapinymux kinaccax Obu1
PaccMOTPEH CTATUCTUYECKUH MOJIXO0/ K IIOHATHIO BEPOATHOCTH, HA OCHOBE KOTOPOT'O BBOJAMTCS
TUIOTE3a O PABHOBEPOSTHOCTU COOBITHIA, TO3BOJISIONIAS B CUTYAIIUU C PABHOBO3MOKHBIMH
UCXOJaMH MPUMEHSTH KIACCHUYECKYI0 POPMYIy BEIYMCIECHUS BEPOSTHOCTU COOBITUSA. Kpome
TOT0, PACCMATPHUBAETCS TEOMETPUUIECKUI MTOAXO0 K TOHATHIO BEPOSATHOCTH, ITO3BOJIIOIINMI B
HEKOTOPBIX CUTYalUsIX ¢ OECKOHEUHBIM KOJIMYECTBOM HCXOJI0B BBIYUCIIATH BEPOATHOCTD

HACTYIUIEHHS COOBITUS KaK OTHOLIEHMS IIomaaei gpuryp.

7. lloBTOpenue (4 4.)

IX kaacc

1. HepaBencrtBa (23 4.).

JleiicTBUTENBHBIC YKCIIa KaK OECKOHEUHBIE eCATUYHbIE TpoOu. UrncioBbie HEPABEHCTBA U X
cBoiicTBa. Jloka3aTeNnbCTBO YHUCIOBBIX U alredpandeckux HepaBeHCTB. JIMHeHbIe HEpaBEHCTBA C
0}1HOI71 HepeMeHHOﬁ U UX cUCTEMEI. TOYHOCTE HpI/I6J'H/I)KeHI/I$I, OTHOCUTCIJIbHAA TOYHOCTD.

Ocnosnas yenb — MO3HAKOMUTE yUallluxcs CO CBOMCTBAaMHM YHCIIOBBIX HEPABCHCTB U UX



IIPUMEHEHHUEM K PEILICHUIO 33]a4 (CPAaBHEHHE U OLIEHKA 3HAUE€HUH BBIPAXKEHUM, 10KA3aTEIbCTBO
HEPaBEHCTB U JIp.); BBIpad0TaTh YMEHHUE PEIIaTh JUHEHHbBIC HEPABEHCTBA C OJTHON NIEPEMEHHOU U
ux cuctemsbl. M3ydeHne TemMbl HaunHaeTCsl ¢ 0000IIEHNS U CUCTeMATHU3aluy 3HAHUH O
JEHCTBUTENBHBIX YHCIIaX, IOBTOPEHMSI U3BECTHBIX YUALUMCSl TEPMUHOB: HaTypaJIbHbIE, 1IEIIbIE,
paloHaIbHbIE, IEHCTBUTENBHBIE UNCIIA — U PACCMOTPEHUS OTHOLIEHUN MEXY
COOTBETCTBYIOIIMMHU YHCIOBBIMU MHOKecTBaMu. [Ipu 3ToM GeckoHeuyHast 1ecATUUHAs JpoOb HEe
SBIISIETCS. UICXOAHBIM MOHSATUEM JJISl OTIpEACNICHUS IeHCTBUTEIBHOIO YHCIIa, @ pACCMAaTPUBACTCS
KaK ero «yHHBepcaJbHOE UMs». Bonpoc o nepruoanyecknx 1 HEMepruoIuIecKux Ipo0sx MOXKET
OBITH OTHECEH K HeoOs13aTenbHOMY MaTepuary. CBOWCTBA YUCIOBBIX HEPABEHCTB
WUTIOCTPUPYIOTCS] TEOMETPUYECKH U MOATBEPKAAI0TCA YUCIOBBIMU ITpuMepamMu. PaccmoTpenue
BOIPOCA O PELUICHUH JTUHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM COMPOBOXKIACTCS BBEACHUEM
NOHATHI PaBHOCWIIBHBIX YPAaBHEHHUH U HEPABEHCTB, (OPMYIHUPYIOTCS CBOMCTBA PABHOCHIIBHOCTH
ypaBHEHHIA U HEpaBeHCTB. [IpHoOpeTeHHbIe yUalIUMUC YMEHHS MTOTYYar0T Pa3BUTHE IPU
peIlIeHNU CUCTEM JIMHEHHBIX HEPaBEHCTB ¢ OJIHOM MepeMeHHoi. PaccmaTpuBaeTcst Takxke BOIIPOC
0 JI0OKa3aTeIbCTBE HEPABEHCTB. Y Yalllhecss 3HAKOMATCS ¢ HEKOTOPBIMU IIpUEeMaMu
JI0Ka3aTeNbCTBA HEPABEHCTB; CUCTEMA YIIPA)KHEHUN COJIEP’KUT 3HAYUTEIbHOE YHCIIO 33/1aHUN Ha
IPUMEHEHUE anrnapaTa HEpaBEHCTB.

2. KBagparnunas pynkuus (24 4.).

Oyuknus u ee rpapuk. CBoHCTBA KBaApaTUYHON (HYHKIIUU: BO3pacTaHUE U yObIBaHUE,
COXpaHEHME 3HaKa Ha IPOMEXYTKe, Hanboubliee (HauMeHblee) 3HaueHue. Peienue
HEPAaBEHCTB BTOPOI CTENEHU C OJJHOU NepeMeHHON. Ocro6nas yenb — M03HAKOMUTh yJallluXcs
C KBa/IpaTUYHOM (PYHKIMEH KaK ¢ MaTeMaTHUECKOM MOJIENIbIO, OTIMCHIBAOLIEH MHOTHE
3aBUCHUMOCTHU MEXK]y PEaIbHBIMU BEIMYMHAMH; HAYUYUTh CTPOUTH TpauK KBaIpaTUUHOM
(GYHKIIMYM U YUTaTh 110 rpaduKy ee CBOICTBa; cpopMUpPOBAaTH YMEHHUE UCIIOIb30BaTh
rpaduueckre nNpeacTaBIeHUs Il pelIeHNs KBaJApaTHbIX HepaBeHCTB. OCOOEHHOCTh MPUHATOTO
M0/J1X0/1a 3aKJIF0YAETCs B TOM, YTO M3Y4YE€HHUE TeMbl HAUMHAETCS C 0OLIEro 3HaKOMCTBA €
GbyHKIIMEH; paccMaTpUBalOTCS TOTOBBIE TpadUKU KBAAPATUIHBIX (PYHKIIUN U aHATTU3UPYIOTCS UX
0COOEHHOCTH (HaJIM4Ke OCH CUMMETPHUH, BEPILINHBI, HAIIPABJIEHUE BETBEH, PAaCOI0KEHHUE 110
OTHOUICHUIO K OCH X), IPU 3TOM aKTUBU3UPYIOTCS OOIIME CBEACHUS O (YHKIUAX, U3BECTHDHIE
yyalmces U3 Kypea 8 Kiiacca; yJaliyecs: yJyaTcsl CTpOUTh 1apaboity o TOYKaM ¢ OIOpoi Ha ee
cummetputo. Jlanee cienyet Oojee neTaabHOE H3yYeHHE CBOMCTB KBaApaTUYHON (QYHKIIUH,
ocobeHHOCTeH ee rpaduka u MPUEMOB €ro MocTpoeHus. B cBs3M ¢ 3TUM MOXKET
paccMaTpUBaThHCS IEPEHOC BJIOJIb OCEM KOOpAMHAT MPOU3BOJIbHBIX IpaduKoB. LleHTpanbHbIM
MOMEHTOM TEMBI SIBJISIETCSI I0KA3aTeIbCTBO TOTO, YTO TpaduK Jr000N KBaIpaTHUHON PyHKINUN
MOYKET OBITh MOJIYYEH C MOMOIIBIO CABUIOB BJIOJIb KOOPJMHATHBIX ocel mapabousl . Tenepb
yyaruecs 1o ko3¢ uieHTaM KBaJpaTHOT0 TPEXUIeHa MOTYT IPeACTaBUTh OOLINI BU
COOTBETCTBYIOIIEH TapaldoJibl U BHIYUCIUTH KOOPJIMHATHI €€ BEpIIUHBL. B cucteme ynpakHeHUI

SHaAYUTCIBHOC MECTO JOJIPKHO OTBOAWTECA 3aadaM MMPUKIAJHOI0 XapaKTepa, KOTOPBIC



pelIaroTcs ¢ ONopoi Ha rpaduyeckre IpeACTaBIeHNs. 3aBepIIaeTCs 3Ta TeMa PACCMOTPEHUEM
KBaJIpaTHBIX HEPABEHCTB, IPUEM PELICHHs KOTOPBIX OCHOBAH HA YMEHHUH OIIPEIEIIATH
MIPOMEXKYTKH, T/ie rpaduK (GYHKIIUH PACIIONIONKEH BBIIIE (HUXKE) OCH abCITuCC.

3. YpaBHeHusi H cucTreMbl ypaBHeHui ( 344.).

PannonanbHble BolpaskeHus. JlonycTuMBble 3HAUEHUS IEPEMEHHBIX, BXOASIIUX B
anreOpanyeckue BepakeHus. ToXIeCTBO, J0KAa3aTeNbCTBO TOXKIECTB. PelieHne Hesbix 1
JIPOOHBIX YpaBHEHUH ¢ 0JTHON nepeMeHHOoU. [IpuMepsl pereHuss HeJTMHEHHBIX CHCTEM
YpaBHEHHI ¢ IByMsI IepeMeHHBIMU. Perienne TekcToBbIX 3a1a4. ['paduyeckast uHTEprpeTays
pelleHus] ypaBHEHUH U cUCTeM ypaBHEHU. OcHO6HAs yelb — CUCTEMaTU3UpOBaTh CBEJIECHUS O
palOHAIbHBIX BBIPAXKECHUSAX U YPABHEHUAX; TIO3HAKOMUTD YJalIUXCs ¢ HEKOTOPBIMU IIPUEMAaMU
pelleHHs ypaBHEHUH BBICHIMX CTENIEHEeH, 00yUUTh PELICHUI0 APOOHBIX YpaBHEHHH, pPa3BUTh
YMEHME pEIIaTh CUCTEMbI HEJIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, a TAK)KE TEKCTOBBIE
3a[1a4i; TIO3HAKOMHTD C IPUMEHEHUEM IpaUKOB ISl UCCIICIOBAHUS M PEIICHHS CUCTEM
YPaBHEHHUH C IByMs IEPEMEHHBIMU U YPAaBHEHUH C OJHON NIEPEMEHHOM. B nanHol Teme
CHUCTEMaTU3UPYIOTCs, 0000IAIOTCS U Pa3BUBAIOTCSA TEOPETUUYECKUE NIPEACTABICHUS U
IPAKTUYECKUE YMEHUSI YUALUXCSl, CBA3aHHbIE C PAl[MOHAJIbHBIMU BbIPAKEHUSIMH, YPAaBHEHUSIMU,
CHUCTEMaMH YPaBHEHUI. Y TOUHSETCS M3BECTHOE M3 Kypca 7 Kiacca IOHATHE TOXKAECTBEHHOTO
paBEHCTBA JIBYX PallMOHAJIbHBIX BBIPA)KEHUI; €r0 COAEPKAHUE PACKPBIBACTCA C ABYX MO3ULIMH
— anreOpanyeckoi 1 pyHKIMOHAIBbHOW. BBOANTCS MOHATHE TOXIECTBA, 00CYKIAIOTCS IPHUEMBI
JI0Ka3aTeNNbCTBA TOKIECTB. 3HAUUTEIbHOE MECTO B TEME OTBOJAUTCS PELIEHUIO PAllMOHAIBHBIX
YpaBHEHHIA C OAHOM nepeMeHHON. CHCTeMaTH3UPYIOTCS M YTIYOJISIOTCS 3HAHHUS YYaIIuXCcs O
LIEJIBIX YPABHEHUAX, OCHOBHOE BHUMAHUE YAEIAETCS PELIEHUIO YPaBHEHUH TPETHEN U YETBEPTOU
CTENEHHM YK€ 3HAKOMBIMH YYalllUMCsl IPUEMAMH — PA3JI0KEHUEM Ha MHOKUTENN U BBEICHUEM
HOBOW NEPEMEHHOM. 37ech ke ydaluecs: BIepBble BCTPEUAIOTCS C pEIIEHUEM YpaBHEHUH,
coJiepKalliX MEPEeMEHHYI0 B 3HaMeHaTese Apoou. [Ipogomkaercs pelieHue cucTeM ypaBHEHUH,
B TOM YHCJIE PACCMAaTPUBAIOTCSI CUCTEMBI, B KOTOPBIX OHO YpaBHEHHE IIEPBOIA, a APYyroe —
BTOPOH CTEIEHH, U MPUMEpPHI OoJiee CIOKHBIX cucTeM. B 3akitoueHue npoBoauTes rpaduyeckoe
UCCJIEIOBaHKME YPaBHEHUH ¢ OJJHOU nepeMeHHOoM. BooOiie rpaguueckas MHTepIpeTanus
anredpanvyeckux BbIPAKEHUH, YpPaBHEHUH U CUCTEM JIOJDKHA IIMPOKO UCIOIb30BaTHCS MpU
U3JI0’KEHUU MaTepuana Bcel TEMBI.

4. Apudmernyeckas u reomerpuyeckasi nporpeccuu ( 244.).

Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysbl n-ro WwieHa U CyMMBI 71 YICHOB
apu@mMeTnyecKoil 1 reoMmeTpuueckoi nporpeccuil. [IpocTeie u cioXHbIE TPOIEHTHI.

Ocnoénas yenb — paclIupUTh MPEACTABIECHUS YUAIIUXCS O YUCIOBBIX IOCIIEI0BATENbHOCTSIX;
U3YYUTh CBOICTBA apu(METHUECKON U T€OMETPUUYECKOM MPOTPECCHii; pa3BUTh YMEHHE PEIIaTh
3aJauu Ha MPOLEHTHI. B 1aHHO TeMe BBOAATCS HEOOXOIMMbIE TEPMHUHBI U CUMBOJIMKA, B
pe3yJbTaTe Yero Co3AaeTcs co/iepKareabHasi OCHOBA JIJIsl OCO3HAHHOTO U3YYEHHSI YUCIOBBIX

MOCJIEIOBATEILHOCTEH, KOTOPhIE HEOAHOKPATHO BCTPEYAIUCH B MPEIBIAYIIUX TEMaxX Kypca.



XapakTepHoil ee 0COOEHHOCTBIO TOJIKHBI SBJISATHCS HIMPOTA M pa3HOOOpa3ue MpakTHYECKUX
WJUTFOCTPALIMI, aKIEHT Ha CBS3b U3Yy4aeMOro MaTepHalia ¢ OKpyKarlluM MUpoM. Beenenue
MOHATUH aprU(PMETHUECKON U TEOMETPUICCKON IPOTPECCU CIIEAYET OCYIIECTBIIATh HA OCHOBE
PacCMOTPEHHMs IPUMEPOB U3 peanbHOM KU3HU. Ha KOHKpETHBIX IpuMepax BBOIATCS IIOHATHS
MPOCTHIX U CJIOXKHBIX MPOIIEHTOB, KOTOPHIE MO3BOJIIIOT PACCMOTPETH OOJIBIIOE YUCIIO MTPAKTHKO-
OPUEHTHPOBAHHBIX 3a7a4.

5. CrarucTnueckue ucciaenopanus. Komounnaropuka (13 (18 4.) u.).

['enepanbHas COBOKYIHOCTD U BBIOOpKa. PamkupoBanue nanubix. Iloauron gacTor.
WutepBanbHblii psaa. ['ucrorpamma. Berbopounas aucnepeusi, cpeinee KBaJpaTuyHoe
otkioHenune. Kombunaropuslie 3agaun. [lepectaHoBKY, pa3MeleHHs], COUETaHUSI.

Ocnognas yenb — cPOpMUPOBATH MPEACTABICHUE O CTATUCTUYECKUX UCCIIEIOBAHUSX,
00paboTKe JAHHBIX U MHTEPIPETALUU PE3yJIbTaTOB. B 1aHHOH TeMe npeacTaBieH
3aBepHIarouid pparMeHT BepOSTHOCTHO-CTATHCTUICCKON JTMHUH Kypca. B Hel
paccMaTpUBAIOTCS TOCTYIHBIE YUALIUMCS IPUMEPbI KOMIUIEKCHBIX CTAaTUCTUYECKUX
MCCJIE0BAHM, B KOTOPBIX UCIIOIb3YIOTCS MTOJTYYEHHBIE paHEe 3HAHUS O CITy4alHbIX
AKCIEPUMEHTAX, CIIoco0ax MpeICTaBICHMsI JaHHBIX U CTATUCTUUECKUX XapaKTepucTukax. B
XOJI€ OIIMCAHUs UCCIEA0BAaHUI BBOJATCS HEKOTOPBIE HOBBIE CTATUCTUYECKUE TIOHSTHS,
oTpaxkarolue cnenuuKy 1aHHoro ucciaenoBanus. OHU MO3BOJISIIOT MOHATH KaK IEHTPaIbHbIC
TEeHJECHLUHU psAJa JaHHbIX, TAK U MEPY Bapuauuu. BkiroueHne 1aHHOro Marepuasia HalpaBIeHO
Ipex/ie BCero Ha OPMHUPOBAHNE YMEHHUI TOHUMATh U HHTEPIIPETUPOBATH CTATHCTUYECKUE
pe3yabTaThl, IPEICTaBIsIeMbIe B CPEeACTBaX MaccoBor nHGopmanuu. [Ipeanonaraercs He
CTOJIBKO (hOpMaANIbHOE 3ayYHBaHHE HOBBIX TEPMUHOB, CKOJIBKO MTEPBOHAYAIBHOE 3HAKOMCTBO C
HNOHSATUIHBIM anmnapaToM 3Toi 06J1acTu 3HaHUH, HEOOXOJUMOM Ka)KJJOMy COBPEMEHHOMY
YEJIOBEKY.

6. UTorosoe noBropeHue 4.
.TemaTn4eckoe nIaHUpOBaHuUe 1O ajaredpe, 7 Kaace
5 yacoB B Hezento B [ uerBeptu, 3 yaca B Henento Bo II-1V yerBepT

Bcero 118 ypokos

Neni/ni| Tema KoaunyecrBo
4acoB

1. JpoOu 1 MPOIEHTHI 13

2. [Ipsimast 1 oOpaTHas MPOMOPIIMOHATBHOCTh 11

3. Bgenenue B anredpy 9

4. YpaBHeHUS 15

5. Koopaunats! u rpaduku 12




6. CBolicTBa CTENEHH C HATYpaJbHBIM MMOKa3aTEIEM 9
7. MHorouneHsl 18
8. Paznoxxenrne MHOrO4wieHOB Ha MHOKUTEIIN 19
9. YacToTra 1 BEpOSITHOCTD 5
10. [ToBTOpEeHUe 7
11. Hroro 118
TeMaTnuyeckoe IJIAHNPOBaHHUe 10 ajredpe, 8 Kiacc
3 yaca B HEOEIIO
Bcero 102 ypoxka
Neni/m| Tema KosmnuecTBo
4acoB
1. Anrebpanyeckue 1poou 23
2. KBagparusle kopHH 17
3. KBagparusle ypaBHeHUS 20
4. Cucremsbl ypaBHEHU 18
5. OyHKIIUU 14
6. BepostHOCTB 1 cTatucTHKa 6
7. IToBTOpEeHune 4
8. Hroro 102
TemaTn4yeckoe nuIaHNpoOBaHue Mo ajaredpe, 9 kiaace
4 4aca B HEJIEJIO
Bcero 136 ypokos
Neni/m| Tema KoanuectBo
4acoB
1. 23
2. 24
3. 34




24

13

18

136
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