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PABOYASA ITPOI'PAMMA «AJITEBPA 7-9»
1. IMosicHUTENLHAA 3aNMUCKA

PII mo anreGpe niist oCHOBHOM 0011Ie00pa3oBaTeIbHOM MIKOJIBI pazpadoTana Ha ocHoBanuu OOIT
yTBEpKAeHHOH npukazom aupekropa Ne 52\1-o1 ot 31.05.2013 r.

OO0pazoBaTeNbHBIN MPOIECC OCYIIECTBIISCTCS B COOTBETCTBUU C MIEPEYHEM YUSOHUKOB BXOSIINX B
denepanbHbIi IepeyeHb yueOHUKOB. [lepeueHs y4eOHUKOB €KEeroAHO YTBEPHKIaeTCs MPUKA30M
JTUPEKTOPOM 00pa30oBaTEeLHON OpraHu3aIiy.

[lepeuenpb yueOHUKOB €KErOHO YTBEPXKAAETCs MpUKa3oM aupekropa mo OV.

Pabovas mporpamMmma oCHOBHOTO 00mIero 00pa3oBaHUs MO anredpe CocTaBiIeHa Ha OCHOBE
OyHaaMEeHTaIbHOTO sifjpa coaep:xkaHus oOumiero obOpa3zoBanusi u TpeboBaHuW K pe3yabTaTam
OCBOCHHUSI OCHOBHOH 00IIe00pa30BaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS,
npenctaBieHHbIX B DenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE OOIIEero
0o0pa3oBaHMsl BTOPOTO TMOKOJEHWS. B HUX Takke YyYMTBHIBAIOTCS OCHOBHBIC HJIEHM M TIOJOXKCHUS
[IporpamMMmbl pa3BuTuss U (HOPMUPOBAHUS YHUBEPCAIBHBIX Y4YeOHBIX AEUCTBUU I OCHOBHOT'O
o0miero oopa3oBaHusI.

Co3HarenpHOE OBNAJCHHUE YYallUMUCA CHCTEMOW anreOpanuyeckux 3HAHUH U yMEHUi
HEOOXOJMMO B TIOBCEIHEBHOW KHM3HHM JUIS W3YyYEHHS] CMEXHBIX ITUCHHIUIMH W TPOJOJDKCHHUS
oOpa3oBaHHs.

[TpakTHyeckast 3HaUUMOCTh IIKOJBHOTO Kypca ajredpbl 00yciaoBiIeHa TEM, UTO €€ 00bEKTOM
SBIIIOTCS. KOJUYECTBEHHBIE OTHOILIEHUS JEUCTBUTENBHOrO Mupa. MaTemaruueckas MOATOTOBKA
HeoOxouMa JiUIsl TIOHUMaHUS MPUHIUIIOB YCTPOMCTBA M MCHOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCTIPUATHS HAYYHBIX U TEXHHUYECKUX TOHATHHA M uAei. MareMaTuka sIBISETCS SI3bIKOM HAyKH U
TexHUKU. C €€ NOMOIIbI0 MOAETUPYIOTCS U M3Y4arOTCs SIBJICHUSI U MPOIECCHI, MPOUCXOJISALINE B
IIPUPOJIE.

Anrebpa sBIsSe€TCS OAHUM W3 OMOPHBIX NMPEAMETOB OCHOBHOW IIKOJBI: OHA 00ecredyuBacT
U3y4YeHHE JpYTHX JMCUMIIIMH. B mepByro ouepeap 3TO OTHOCUTCS K  IIpeIMeTam
€CTECTBEHHOHAyYHOr0 LMKJIA, B YacCTHOCTH K (Qus3uke. Pa3Butue IOrMYECKOro MBbIIIJICHUS
yJaluxcs Mnpu oO0yd4eHUuH anredpe crnocoOCTBYET YCBOSHHMIO MPEAMETOB T'yMaHUTAPHOIO IUKIIA.
[IpakTueckre yMEHHS U HaBBIKM alreOpanydecKkoro xapakrepa HEOOXOAMMBI s TPYJOBOH U
npo¢eccuOHaTbHON MOATOTOBKH IKOJIBHUKOB.

Pa3Butne y yuwammxcs NpaBWIbHBIX HPEJICTABICHUW O CYIIHOCTH U TPOUCXOKICHUU
anreOpandeckux aOCTpaKIMi, COOTHOIIEHUH DPEATbHOTO M HJICAIBHOI0, XapaKTepe OTpakKeHUs
MaTeMaTHYeCKON HAayKO#l SBJIIEHUH M IMPOLECCOB PEATbHOTO MUpPA, MECTE alreOpbl B CUCTEME HAyK
U pOJM MATeMaTHYEeCKOTO MOJICIMPOBAaHUS B HAYYHOM MO3HAHUM M B INPAKTHKE CIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS y4YAIIMXCS M KauecCTB MBIIUICHUS, HEOOXOIUMBIX IS
ajlanTalliy B COBPEMEHHOM MH(OPMALIMOHHOM OOIIeCTBE.

Tpebys oOT ywammxcs YMCTBEHHBIX M BOJIEBBIX YCWJIHMM, KOHIEHTpAlMd BHHMMAaHUS,
aKTUBHOCTH DPAa3BUTOTO BOOOpa)KeHHUs, ajiredpa pa3BUBAeT HPABCTBEHHbIE YEPTHl JMYHOCTHU
(HacTOMYMBOCTh,  LIETCYCTPEMJIEHHOCTh,  TBOPYECKYIO  aKTHMBHOCTb,  CAMOCTOSATEIbHOCTb,
OTBETCTBEHHOCTh, TPYAOJNIOOME, JAUCHUIUIMHY W KPUTHYHOCTH MBIIUICHUS) U yYMEHHUE
apryMEHTHPOBAHO OTCTauBaThb CBOM B3IVIAJbl U YOEKIEHHUS, a TaKKe CIOCOOHOCTh MPUHUMATh
CaMOCTOSITENIbHBIE PEIICHHUS.

Wzyuenue anreOppl, (GYHKIMI, BEPOATHOCTH W CTATUCTUKU CYHIECTBEHHO pacHIMpSET
KpYyro3op y4aliuxcsi, 3HAaKOMsI UX ¢ WHAYKIHEW U NeAyKIHeu, 0000ImeHneM U KOHKPETHU3AIHeH,
aHAIM30M W CHHTE30M, KJacCHU(UKAIMed W CHCTeMaTH3alliel, adCTparupoBaHUEM, aHAJIOTHEH.



AKTHBHOE WCMOJB30BAaHUE 3a7a4 HAa BCEX JTamax Y4eOHOro mpollecca pa3BUBAaET TBOPUYECKHE
CITOCOOHOCTH IIKOJILHHUKOB.

N3yuenne anreOpsl 1mo3BoiisieT (GOPMHUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO Tpylda —
IUIAHKUPOBAHHUE CBOEH pabOThI, TOUCK PAIlMOHAIBHBIX MyTeH €€ BBIMOIHCHHS, KPUTHYCCKYIO OIlCHKY
pe3ynbraTtoB. B mporiecce m3ydeHUs anreOphl MIKOJIBHUKK JODKHBI HAYYHTHCS H3JIaraTh CBOH
MBICITH SICHO M MCUEPIIBIBAIOIIE, JAKOHHYHO U EMKO, PHOOPECTH HABBIKK YETKOI0, aKKYpAaTHOTO U
FpaMOTHOFO BBITIIOJIHCHUSA MAaTCMATUUYCCKHUX 3armceﬁ.

BaxkHeitieli 3ajmadeil IIKOJIBHOTO Kypca aireOpbl SIBISCTCS Pa3BUTHE JIOTHYECKOIO
MBIIJICHU A yqanmxcsl. CaMI/I O6’beKTLI MAaTCMATHYCCKUX YMOBaKJIIO‘IeHI/Iﬁ nu HpI/IHSITBIe B anre6pe
IpaBWJIa WX KOHCTPYHUPOBAaHUS CHOCOOCTBYIOT (DOPMHPOBAHHIO YMEHHUH OOOCHOBBIBATH U
JOKa3bIBATh Cy)KI[eHI/ISI, HpI/IBOI[I/ITB ‘IéTKI/Ie OHpC,Z[eJIeHI/ISI, paSBI/IBaIOT JIOI‘I/I‘-IGCKYIO I/IHTYI/II_[I/IIO,
KpaTKO ¥ HArJISIHO PACKPBIBAIOT MEXAHMU3M JIOTHYSCKUX MOCTPOSCHUH M y4aT UX MpUMEHEeHH0. Tem
caMbIM airedpa 3aHMMAaeT OJHO M3 BEAyIIUX MeCT B (DOPMHPOBAHUH HAYYHO-TEOPETHUECKOTO
MBIIJICHHSI [IKOJIBHUKOB. PackpbiBasi BHYTPCHHIOKD TapMOHHUIO MaTeMaTHKH, (OpMUPYS
IIOHUMAHHUEC KpaCOTbI 1 U3AIECCTBA MATECMATHUYCCKUX paccymz[eHHﬁ, anre6pa BHOCHUT 3Ha‘IHTCHBHBII>'I
BKJIQ/I B 93CTETUYECKOE BOCIIUTAHUE YUAIIUXCSL.

OOpa3oBaTeNbHBIN MPOIECC OCYIICCTBISIETCS B COOTBETCTBHH C IEPEUYHEM YICOHUKOB
BXOJISIIUX B (hefiepalibHbI MepeueHb YUeOHUKOB. [lepeueHb YUeOHHKOB €KETrO/IHO
YTBEPIKAACTCS MPHUKA30M JUPEKTOpa 00pa30BaTEILHON OpraHu3aIiu.

2. O0mas xapaKTepucTHKA Y4eOHOro npeaMera «AJreopa»

B kypce anre6pbl MOKHO BBIICTHTD CIEAYIONINE OCHOBHBIE COAEPIKATEIIbHBIC JIMHUU:

» apudmeruka,

» anrebpa;

»  (QyHKIUY;

» BEpOATHOCThH M CTATHCTHUKA.

Hapsiny ¢ 9TuM B coziepkaHue BKJIIOYEHBI J1BA JOMOJIHUTENbHBIX METOI0JIOTHUECKUX pa3jena:

> JIOTHKa M MHOXKECTBA;

» MaTeMaTHKa B HICTOPHYECKOM Pa3BUTHUH,

YTO CBSA3aHO C peanu3auuen Lened OOIEHUHTENIEKTYaJbHOr0 M OOIIEKYJIbTYPHOIO pPa3BUTHUSA
y4aIuxcsl.

Conmepkanuie KaXAOTO M3 OTHUX pa3felioB  pa3BOpPAuMBAeTCs B COJCPIKATEIBHO-
METOAMYECKYIO JIMHHIO, MPOHU3BIBAIOLIYI0 BCE OCHOBHBIE cojiepXkareibHble JMHUM. [Ipu sToM
nepBasi TUHUS - «JIOTMKa W MHOXXECTBa» - CIYXKHT IIEJIH OBJAJCHUS y4YaIIUMHUCS HEKOTOPBIMU
3JIEMEHTaMHU YHHBEPCAJIBHOI'O MAaTEMAaTUYECKOIo sA3bIKa, BTopas — «MaremaTuka B HCTOPUUYECKOM
Pa3BUTUN» — CIOCOOCTBYET CO3/IaHHIO OOIIEKYITYPHOTO, TYMAaHUTAPHOTO (DOHA M3yUeHHUs Kypca.

Conepxxanne nuHHM «ApudMeTHkay CIyXKUT 0a30i JUIs JanbHEHIIEro H3Yy4eHUs
YUYAIIUMHUCST MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTHUECKOTO MBINUICHUS, (HOPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCSl AITOPUTMAMHU, a TaKKe MPUOOPETEHHIO MPAKTUYECKHX HAaBBIKOB,
HEOOXO/JMMBIX B TTOBCEHEBHOH XU3HH. Pa3BUTHE TIOHATHS O YUCIIE B OCHOBHOM IITKOJIE CBSI3aHO C
palMoOHATBHBIMU M UPpallMOHATBHBIMU YHUCIaMHU, (POPMUPOBAHMEM IEPBUUYHBIX MPEACTABICHUN O
JNIEUCTBUTEIILHOM YUCIIE.

Conmepxanne JUHUM  «Anrebpa»  crmocoOCTByeT  (OPMHPOBAHUIO Y  yJal[uXcs
MaTeMaTHYECKOTO aImapara Jjisl pelIeHus 3a1ad U3 pa3elioB MaTeMAaTHKH, CMEKHBIX TPEJMETOB H
OKpY>Karollel peallbHOCTU. SI3bIK anreOpbl MOAYEPKUBAET 3HAUCHHE MATEMAaTHKU Kak si3bIKa IS
MOCTPOCHHSI MATEMAaTHIECKUX MOJIENIel TIPOIIECCOB U SIBJICHUH pealbHOTO MUpA.

Pa3Butue anropuTMHYECKOrO MBIIUICHUS, HEOOXOAMMOr0, B YACTHOCTH, JUIS OCBOCHHUS
Kypca HMH(OpPMaTHKH, U OBJIAJICHUE HABBIKAMM [JEAYKTHBHBIX PACCYKICHUN TaKKe SBIAIOTCA
3aauaMu u3ydeHus anreopsl. [Ipeodpa3oBanue CUMBOJIBHBIX ()OPM BHOCHUT CrielU(UIECKUN BKIIa



B Pa3BUTUE BOOOPAKCHHs YYalIUXCS, UX CIIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpYecTBy. B
OCHOBHOM IIKOJIE MAaTEPHUAJ TPYIIIUPYETCA BOKPYT pallMOHAJIBHBIX BBIPAXKEHUM.

Conepxxkanne pasnena «DOyHKIUMHW» HAILEIEHO HA TMOJYYEHHE MIKOJbHUKAMU KOHKPETHBIX
3HaHUNA O (PYHKIMM KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJENU JUIsl ONMHMCAHUSA M HUCCIIEIOBAHUA
pa3HooOpa3HbIX MporeccoB. M3ydeHue 3TOro marepuaia CHOCOOCTBYET PA3BUTHIO Y YUaIIUXCS
YMEHHSI  HWCIIOJIb30BAaTh  pPAa3JIMYHbIe S3bIKM  MaTeMaTUKU  (CIOBECHBIM, CHUMBOJIUYECKHI,
rpaduyeckuii), BHOCUT BKJaJa B (D)OPMUPOBAHHE MPEACTABICHUN O POJIM MATEMATUKH B Pa3BUTHH
LMUBWIA3ALUU U KYJIbTYPHI.

Paznen «BepoSATHOCTP H CTaTHCTUKA» — OOS3aTENBHBI KOMIIOHEHT MIKOJILHOTO
oOpa3oBaHMs, YCWIMBAIONIMM €ro MNPUKIAJHOE M MPAKTHYECKOe 3HAa4YeHHe. OTOT MarepHal
HEoOX0IuM, MPEXKE BCEro, sl (OPMUPOBAHUS Yy yHamUXcs (PYHKIIMOHAILHON IPaMOTHOCTH —
YMEHHSI BOCHPUHMMATh M KPUTHYECKH aHaJIM3UpOBaTh HWHGOPMAIMIO, TPEICTABICHHYIO B
pa3nuYHBIX (QopMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHUX pPEaTbHBIX 3aBHUCHMOCTEH,
MIPOU3BOJIUTH MPOCTEHIINE BEPOATHOCTHBIE pacyEThl. M3yueHne ocHOB KOMOWHATOPUKH TTO3BOJIUT
yyameMycst OCyHIECTBIISATh PaCCMOTPEHHUE CITydaeB, mepebop M MoJACYET YHcia BapUAHTOB, B TOM
YHCJIe B IPOCTEHIINX MPUKIIAHBIX 3a/1a4ax.

[Ipu mM3y4yeHun CTaTUCTUKU U BEPOATHOCTU OOOTAIIAIOTCS MPEICTABICHUS O COBPEMEHHOM
KapTUHE MHUpa M METOJaX ero uccienoBaHusi, GOpMUPYETCS MOHUMAaHHE POJIM CTATUCTUKU Kak
HMCTOYHUKA COIHMAIBLHO 3HAYMMOW WH(GOPMAIMM W 3aKJIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIICHHUS.

3. Omnucanue mecta yueonoro npeagmera «AJICEBPA» B yueOHOM ni1aHe

B cootBercTBUU ¢ TpeboBaHuaMU DeepaibHOTO TOCYJaPCTBEHHOTO 00Pa30BaTeIbHOrO CTaHAapTa
OCHOBHOT0 00111eT0 00pa3oBaHus MpeaMeT «Anredpa» uzydaercs ¢ 7-ro mo 9-it knaccel. JlanHas
nporpamma paccuntana Ha 102 gaca no 3 yaca Henento B 7, 8 u 9 knaccax. Beero 3a kypc 306
4acoB.

4.Cpoku peau3alnuy NpPOrpamMMbl:
[Tporpamma paccunrtana Ha 3 roxa (2018-2019, 2019-2020 u 2020-2021 y4yeOHBIE TOJIBI).

5. JImyHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIe Pe3y/IbTAThl OCBOCHHUSI COAePKAHMSA
Kypca aiaredopsl B 7-9 kiaaccax

[IporpamMma oGecrieunBaeT AOCTHXKEHHE CIEAYIOIIUX Pe3yabTaTOB OCBOCHUS OOpa3oBaTENbHOM
MpOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs:

JUYHOCMHblE:

1. chopmHupoBaHHOCTH OTBETCTBEHHOI'O OTHOUIEHMSI K YYEHHUIO, TOTOBHOCTb M CIIOCOOHOCTHU
o0yJaromuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMH K OOYUYEHHUIO U
MO3HAHUIO, BEIOOPY NajbHelero oopazoBanus Ha 60a3e OPUEHTHUPOBKU B MUpe mpodeccuit
U Tpo(hecCHOHAIBHBIX MPEINOYTeHUH, OCO3HAHHOMY TOCTPOCHMIO WHAWBUIYAIbHOM
o0pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMYMBBIX [TO3HABATEIBHBIX HHTEPECOB;

2. c(hOpMHUPOBAHHOCTh IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTHKU;

3. c(hOopMUPOBAHHOCTh KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUH U COTPYJHHUYECTBE CO
CBEPCTHUKAMH, CTApUIUMHA W MIIQJIIIUMH, B 00pa30BaTeNbHON, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeI0BATENLCKOM, TBOPUECKOM U APYTUX BUAAX IESATEIHHOCTH;

4. yMeHHE SICHO, TOYHO, 'PaMOTHO H3JaraTb CBOM MBICIM B YCTHOW M NMUCbMEHHOW pedH,
[IOHMMATh CMBICI TIOCTaBJICHHOM 3aJaudd, BBICTpaMBaThb apryMEHTALUI0, IPUBOIUTH
IIPUMEPHI U KOHTPIPUMEDHI;



5. MpeacTaBIeHHE O MAaTeMaTHYECKOM Hayke Kak cepe ueloBe4ecKOil AesTeNbHOCTH, 00
sTanax e€ pa3BUTHUs, O €€ 3HAUUMOCTHU AJIS Pa3BUTHUS LIMBUIM3ALINN;

6. KPUTHYHOCThH MBIIUICHHS, YMEHUE PACIIO3HABATH JOIMUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

7. KpeaTHBHOCTb  MBIIUICHUS, WHULMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IPHU PELICHUU
anreOpanyecKux 3a1ay;

8. yMeHue KOHTPOJIHMPOBATH MPOLECC U PE3YNIbTAT YIeOHONH MaTeMaTHYECKON AEATEIbHOCTH;

9. cnocoOHOCTE K HMOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajad,
peuIeHul, pacCyKACHUN.

Memanpeomemuule:

1. ymeHue caMOCTOATENbHO IIJIAHUPOBATh AJbTEPHATUBHBIE IYTH JOCTHXKEHMS LEJEH,
OCO3HaHHO BHIOWpaTh HambOoiee d(PPEeKTUBHBIE CMOCOOBI pEIICHUS Y4YEOHBIX U
[103HABATEJIbHBIX 33]1a4;

2. yMEHHUE OCYIIECTBIATh KOHTPOJb IO pe3yiabTaTy W IO crnocoOy JelcTBUS HAa YpOBHE
IIPOM3BOJILHOIO BHUMAHUS U BHOCUTh HEOOXO/IMMbIE KOPPEKTUBBI;

3. yMEHHue aJIleKBaTHO OLIEHUBATh IMPABHJIBHOCTh WJIM OIIMOOYHOCTb BBIMOJIHEHUS Y4eOHOMN
3a1auu, € OOBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIICHuS;

4. OCO3HAHHOE BJAJCHHE JIOTMYECKHUMM JCHCTBUSAMHM ONpEIENCHHs IMOHATUH, 0000LIeHus,
YCTQHOBJICHHSI AHAIOTHUH, KIACCU(UKAMK HAa OCHOBE CaMOCTOSITEJILHOTO BBIOOpa
OCHOBAaHUU M KPUTEPUEB, YCTAHOBIIECHHSI POJIO-BUAOBBIX CBS3€EH;

O. YMEHHE YCTAaHaBJIMBaTh IMPUYUHHO-CIEJICTBEHHBIE  CBSI3U; CTPOUTH  JIOTMUECKOE
paccyxJeHue, yMO3aKJItoueHHe (MHIyKTUBHOE, JIelyKTUBHOE U IO aHAJIOTUH) U BBIBOJIBI;

6. yMmeHue cozmaBaTh, NMPUMEHATh U TPEOOPa3OBBIBATH 3HAKOBO-CUMBOJIHMYECKHE CPENICTBA,
MOJIEJIN ¥ CXEMBbI JUIsl pellIeHHsI YUeOHBIX U IM03HaBaTEIbHbIX 3aj1ay;

7. yMeHHE OpraHM30BbIBaTb Yy4e€OHOE COTPYJHHUYECTBO U COBMECTHYIO JI€ATEIbHOCTh C
YYUTEJIEeM U CBEPCTHUKAMHU: OIPENeNATh e, pachpenesneHne (yHKIUH U poieit
YYaCTHUKOB, B3aHMMOJICUCTBHE M 0OIIME CIOCOOBI paboThl; yMeHUE padoTaTh B TPYIIIE:
HaXO/UTh O0Illee pelIeHre U pa3periaTh KOH(IUKTH Ha OCHOBE COIVIACOBAHUS MO3MLUHN U
yuéTa MHTEpECOB; CIyIlaTh MapTHEpPa; (OopMyIMpoBaTh, apryMEHTUPOBAThb U OTCTAWBATh
CBOE€ MHEHHUE;

8. chopmMupoBaHHOCTh Y4eOHOH W OOIIETIONF30BATEIHCKOW KOMIIETEHTHOCTH B 00JacTH
HCIIOJIb30BAHHUS MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOT Ui (UKT-
KOMIIETEHTHOCTH);

9. mepBOoHauanbHblE TpEACTaBICHUS 00 HIEAX M O MeToJax MaTeMaTHKH Kak o0
YHUBEPCAJIbHOM SI3bIKE HAyKd U TEXHUKH, O CpPEICTBE MOJEIUPOBAHUS SIBICHUN U
IIPOLIECCOB;

10. ymeHnue BHIIETh MAaTEMATHUYECKYIO 33Jady B KOHTEKCTE NMPOOJIEMHOW CHUTYyallMd B JPYTUX
JTMCLHUIUIMHAX, B OKPYXaIOIeH KU3HHU;

11. ymeHre HaXOOUTh B PAa3IMYHBIX MCTOYHHKAX MHPOpPMAINIO, HEOOXOAUMYIO JUIsl pelleHus
MaTeMaTHYeCKUX MpoOseM, U MPEACTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PEIICHUE B
YCIIOBUSIX HETIOJHON M U30BITOYHOM, TOUHOM U BEPOSATHOCTHON MH(pOpMAIUH;

12. ymeHnue NMOHMMATh M HCIIOJIb30BAaTh MaTE€MaTWYEeCKHE CPEJCTBAa HAIVIATHOCTH (PHUCYHKH,
YepTeXH, CXEMbI U JIp.) AJI WUTIOCTPAIMK, HHTEPIIPETAllUU, apTyMEHTAIUH;

13. ymeHue BBIIBUTaTh TUIIOTE3bI MPU PEUICHUH y4eOHBIX 3a7jady U MOHMMAaTh HEOOXOJUMOCTb
UX TPOBEPKH;

14. ymenue mnpUMEHATh WHAYKTUBHBIE M JEIyKTHBHbIE CHOCOOBI pacCyXKICHUH, BHJIETbH
pa3iIMyYHbIe CTPATEeTUH PeLIeHMs 3a/1a4;

15. noHMMaHWe CYIIHOCTU aJTOPUTMHUYECKUX TPEANUCAHUM M yMEHHE JIeHiCTBOBaTh B
COOTBETCTBHUH C IPEJIOKEHHBIM AJITOPUTMOM;

16. ymeHue caMOCTOSITENIFHO CTaBUTH IIETH, BHIOMPATh U CO3JaBaTh aJTOPUTMBI Ui PEILICHHS

y4eOHBIX MaTeMaTHYECKUX MPooIeMm;
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17. ymeHue miaHMpOBaTh U OCYIIECTBIATH AEATEIbHOCTh, HANPABICHHYIO Ha pEIICHHE 3ajad
HCCIIEA0BATENBCKOIO XapaKTepa.

npeomemmuwle:

1. ymenue paboraTh ¢ MaTeMaTHMYECKUM TEKCTOM (CTPYKTYpUPOBAHHE, W3BJICUYECHUE
HeoO0XoauMoW HMH(OpPMAIMK), TOYHO W TPAMOTHO BBIPAKaThb CBOM MBICIM B YCTHOW H
IIUCBMEHHOW pedYd, IpPUMEHAS MaTEeMAaTHYECKyl0 TEPMHUHOJOTHIO U CHUMBOJIHKY,
UCIOJIb30BAaTh  pa3JIMYHbIE  SI3bIKM ~ MATEMaTUKU  (CIOBECHBIM,  CHMBOJIMYECKUH,
rpapuyeckuii), OOOCHOBBIBATb CYXICHHs, HPOBOJIUTH KJACCU(UKALMIO, J0Ka3bIBaTh
MaTE€MaTHYECKUE YTBEPKICHNUS,

2. BnazeHue 0a30BbIM IMOHATUHHBIM anmapaToM: UMETh INPEJCTaBIECHUE O YHCIE, BIAJECHUE
CHUMBOJIBHBIM SI3BIKOM JIT€OpblI, 3HAHUE SJIEMEHTAPHBIX (DYHKIHOHAJIBHBIX 3aBUCHUMOCTEH,
(bopMHpOBaHKE MPEJCTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O
Pa3NUYHBIX CIIOCO0aX MX W3Yy4eHHUs, 00 0COOEHHOCTSX BBIBOJOB M MPOTHO30B, HOCSIIMX
BEPOATHOCTHBIN XapaKTep;

3. yMEHHE BBINOJHATH anreOpanmyeckre mNpeoOpa3oBaHUsl PAIMOHAIBHBIX BBIPAKCHUH,
IIPUMEHATh UX JAJIS pellieHHus y4yeOHbIX MaTeMaTH4YeCKMX 3aJad M 3ajady, BO3HUKAIOIIUX B
CMEXHBIX YU€OHBIX IPEIMETAX;

4. yMeHHE I0JIb30BaThCsl MAaTEeMAaTHYECKUMHU (QOpPMYyJIaMd U CAMOCTOSITEJIBHO COCTaBIIATh
(bopMyIBI 3aBUCUMOCTEH MEXIYy BEIMUYMHAMH HAa OCHOBE OOOOIICHMS YaCTHBIX CIIy4aeB U
JKCIIEPUMEHTA;

5. yYMEHHE peulaTh JIMHEHHbIE U KBaIpaTHbIE YPABHEHUS U HEPABEHCTBA, a TAK)KE IIPUBOJIUMBIE
K HUM ypaBHEHHUs, HEPaBEHCTBA, CUCTEMbI; IPUMEHATh rpauyeckue MpeiCTaBICHUS IS
peuieHuss U MCCIEIOBAaHUs YpPaBHEHMM, HEPABEHCTB, CHUCTEM; IIPUMEHATH II0Jy4YCHHbIC
YMEHHs [UIsl pELICHU 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX IPEAMETOB, IPAKTUKH;

6. oBmageHne cucTeMOH (YHKIMOHAIBHBIX MMOHATUH, (YHKIHMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOH, YMEHUE CTPOUTH IpaduKu (YHKIUI, OMUCHIBATh UX CBOMCTBA, HCIOIB30BAThH
(GyHKIIMOHATBHO-TpaUUecKue MpeACcTaBICHUs JJi1 ONMUCAaHUS U aHalIM3a MaTEeMaTHYeCKHUX
3a/1a4 ¥ PEAIbHBIX 3aBUCUMOCTEN;

7. OBJaJ€HHE OCHOBHBIMU CHOCOOAMM TNPEACTABIEHUS U aHalIM3a CTaTUCTMYECKUX IaHHBIX;
YMEHHE pellaTh 3a/1a4i Ha HaX0X/I€HUE YacTOThI U BEPOSTHOCTH CIIy4alfHBIX COOBITHI;

8. yMeHWe NMPUMEHSATh M3YYCHHBIC TOHSTHS, PE3YJIbTAaThl M METOJBI TMPH PEIICHUH 3a7ad W3
pa3IMYHBIX Pa3fesioB Kypca, B TOM YHUCJE 3a7ad, HE CBOAALIMXCS K HEMOCPEACTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX AITOPUTMOB.

PAIIMOHAJIBHBIE YU CJIA

BbpinyckHUK Hay4uTCH:

IMOHUMATh OCOOCHHOCTH JIECATUYHOM CUCTEMBI CUMCIICHUS;

BJIQJICTh MOHSTUSMHU, CBI3AHHBIMU C JICJIMMOCTBIO HATYPaIbHBIX YHUCEIT,;

BbIpaXkaTh YHMCJa B DKBUBAJEHTHBIX (opmax, BbIOMpas HauOosiee MOIXOMISIIYI0 B
3aBUCUMOCTH OT KOHKPETHOMN CUTYyalluu;

CpPaBHHBAThH U YIOPSIIOYMBAThH pallMOHAIbHBIE YHCIIA;

BBIMIOJHATh BBIYUCIICHUSI C PpAIlMOHAIBHBIMU YHUCJIAMH, COYETas YCTHbIE U
MUCbMEHHBIE TPUEMBI BBIYUCIIEHUN, TPUMEHSITH KAJIBKYJISITOD;

UCIIOJIb30BaTh MOHATHS U YMEHHUSI, CBA3AHHBIE C MPOMOPIMOHATBHOCTHIO BEJIWYUH,
MPOIEHTAMH B XOJI€ PEIICHHS MaTeMaTU4YeCKHX 3a7ad M 3ajad K3 CMEKHBIX
PEAMETOB, BBITIOIHATH HECIIOKHBIC IPAKTUUECKUE PACUETHI.
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Bbll’lyCKHuK noayuum 603MOMNCHOCHLb:

1 NO3HAKOMUMbCA C NOSUYUOHHbIMU CUCmMeMAMU CHYUCIEeHUA C OCHOBAHUAMU, ONIJIUYHbIMU OmM
10;

2 yenybums u pazeume Npeocmasieus 0 HamypaibHblX YUCAX U CBOUCMEAX OeTUMOCU,
3 Hayuumuvcsa UCnoab3068ams NPUEMBL, PAYUOHATUUPYIOWUE BIYUCTEHUS, NPUOOPECTNU NPUBLIUKY
KOHMPOIUPOBAMb 8bIYUCTEHUS, BbIOUPAsL NOOX00AWULL OIS CUMYAYUU CNOCOD.
JEUCTBUTEJBHBIE YUCJIA
BbINyCKHUK HAYYUTCS:

HCIIOJIb30BATh HAYAJIbHBIC ITPCACTABICHUA O MHOXKCCTBC HeﬁCTBHTeHLHLIX YHUCCII,
BJIAACTD IMTOHATUCM KBAaAPATHOI'O KOPHS, IPUMCHATH €I'0 B BBIYHUCIICHUAX.

Bbll’lyCKHllK noayuum 603MONHCHOCMIb:

Pazeums npedcmagieHue 0 Yucie U YUCIO8bIX CUCIEMAX Om HAMYPALbHBIX 00 OelUCmEUMETbHbIX
yucesu, 0 poau 8bIYUCTIEHUL 8 YeL08eYeCKOll NPAKMuUKe;

pazeums u yenyoums 3Hanus 0 OeCAMUYHOU 3anUcU OetiCmEUmeNbHbIX Yucel (nepuooudeckue u
Henepuoouyeckue opoou).

MN3MEPEHUS, IPUBJINXEHUS, ONEHKHU
BbInycKHHUK Hay4YuTCs:

HUCIOJIb30BaTb B  XOAC pPCHICHUA 3a4a4 JJICMCHTAPHBIC TIPCACTABJICHUSA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHI>IMI/I 3HAYCHUAMU BCIIMYHH.

BblnyCKHllK noayuum 603MONHCHOCHb:

NOHAMb, YMO YUCNOBble OdHHble, KOMOpble UCNONb3VIOMCA OJisl XapaKmepucmuku 00beKmos
OKpydlcalowjeco  Mupa, AGIAOMCA  NPEeUMYUWeCMBEHHO NPUOIUINCEHHLIMU, YMO NO  3aNUCU
NPUOTUNCEHHBIX 3HAUEHUU, COOEPIHCAUWUXCS 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MOINCHO CYOUMb O
NO2PeuHOCIU NPUOTUNCEHUSL

NOHAMb, YMO NOZPEUHOCHb  Pe3yIbmama  6blYUCIEHULl  O0JJCHA  OblMb  COUBMEpUMA  C
NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BbIPAYKEHUS
BbInyCKHHUK HAy4YUTCS:

BIAJIETh TOHSATHSIMU «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpazoBaHHe», pelaTh 3aaayH,
coJieprkarire OyKkBeHHbIE JaHHbIE; padoTaTh ¢ (OpMyliaMu;

BBINOJIHATE MPEOOpPa3oBaHMsl BBIPAXKEHUHM, COJEp)KAIMX CTENEHW C LENbIMH MOKa3aTelsIMH U
KBaJpaTHbIE KOPHU;

BBINOJIHATh TOXJIECTBEHHBbIE IMPEeoOpa3oBaHUsl PALMOHATIBHBIX BBIPAKEHUH HAa OCHOBE IpaBUII
JeUCTBUI HaJl MHOTOWIEHAMH U alnreOpanyeckKuMu Apo0smu;

BBIITOJIHATDL PA3JIOKCHUC MHOT'OYJICHOB Ha MHOKUTCIIN.



Bbll’lyCKHuK noayuum 603MOMNCHOCHLb:

Hay4umuvcs 6bINOJHAMb MHO20ULA208ble NPeoOpaA308aHUSl DAYUOHANLHBIX BbIPANCEHUL, NPUMEHSS
WUPOKULL HAOOP CnOCcoO08 U NPUEMOS;

NPUMEHAMb MOoXCOeCmeeHHble NPeodpa306anus O peueHUs 3a0ay U3 paziuyHulX paz0enos Kypca
(Hanpumep, 0151 HAXOHCOEHUST HAUOOIbULE2O/HAUMEHBULE20 3HAUEHUS BLIPAICEHUSL).

YPABHEHUS
BbINyCKHHUK HAYYUTCS:

peliaTb OCHOBHBIC BH[bl PAalMOHAIBHBIX YPAaBHEHUH C OJHOM IIEPEMEHHOM, CHUCTEMBI JABYX
YPaBHEHHH C ABYMs [IEPEMEHHBIMU;

[IOHUMATh YPaBHEHHE KAaK BAKHEUIIYI0 MAaTEMaTUYECKYI0 MOJEIb Ul ONMCAHUSA U U3Y4CHUS
pa3sHOOOpa3HbIX PeaIbHBIX CUTYALMH, pelIaTh TEKCTOBBIE 331a4K alreOpanuyeckKuM METOI0M;
NPUMEHATh TpauuecKue TPEACTABICHUS [UIS KCCICIOBAHUS YPAaBHEHUH, HWCCIECIOBAaHHUS H
pELIEHUs CUCTEM YPABHEHUM C ABYMS [IEPEMEHHBIMHU.

BoinyckHuk nojiyuum 603mo0x4cHOCHIb:

061a0emb CHeyuanbHbIMU NPUEMaMU peuleHus YPAGHeHUutl U cucmem YPAGHeHUll; Y8epeHHO
NPUMEHSIMb annapam ypaerHeHutl 0Jisi peulenus pasHoO0OPA3HbIX 3a0ay U3 MAMEeMAMUKU, CMENCHbIX
npeomemos, NPaKmuKu,

npumensimo epagpuyeckue npedcmasienus O UCCIe008AHUS YPAGHEHUL, CUCMeM VPAGHeHUll,
cooepoicawux OyKeeHHvle Ko3ppuyuenmol.

HEPABEHCTBA

BbinycKHUK HAY4YHTCS:

MOHUMATh ¥ MPUMEHATH TEPMUHOJIOTUIO U CUMBOIIMKY, CBS3aHHBIE C OTHOIIIEHHEM HEPaBEHCTBA,
CBOWCTBA YHMCIIOBBIX HEPABCHCTB;

peliaTh TMHEWHbIE HEPaBEHCTBA C OJIHON TIEPEMEHHOM U UX CHUCTEMBI; pellaTh KBaJpaTHbIE

HEpPaBEHCTBA C OMOPOM Ha rpaduuecKue mpeICTaBIeHUs;

MIPUMEHSIT allliapaT HePaBeHCTB ISl PEIICHUS 3a/1a4 U3 Pa3InIHBIX pa3JesioB Kypca.

Boinycknuk nosiyuum 603mo0x4cHOCHIb HAYYUMBCA:
PA3HO0OPA3HbIM  NpUEMAmM O0KA3amenbCmed HepaseHCme; YBEPeHHO NPUMEHAMb annapam
HepaseHcme O/l peuleHus pPA3HOO0OPA3ZHLIX MAMeMAmu4eckux 3a0ay U 3a0a4 U3 CMENHCHbIX
npeomemos, NPaKmuKu,

npuMeHsms epagpuueckue npeoCmasienus Ons UCCIeO08AHUsL HePABEHCMS, CUCMEM HepPAGeHCMS,
cooepoicawux OyKeeHHbvle KO3ppuyueHmul.

OCHOBHBIE ITOHATHA. YNCJIOBBIE @ YHKIINHN

BbpinyckHUK Hay4uTCH:

NIOHUMAaTh W HCIOJB30BaTh (YHKIIMOHAIBHBIC TOHSITHS W SI3BIK (TEPMHHBI, CHMBOJIHUYECKHUEC
0003HAYCHHUS);



no
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CTpOUTH TpaduKu DIEMEHTApHBIX (YHKIMNA; HCCIENIOBaTh CBOMCTBA YHUCIOBBIX (QYHKIUH Ha
OCHOBE M3Yy4YEHUs MMOBEICHUS X I'paUKOB;

MOHUMATh (PYHKUIHUIO KAaK BaKHEHIIYI0 MAaTeMaTHYECKyI0 MOJENb AJIsi OMMCAHHs TPOLIECCOB U
SBJICHUH OKPY>KAIOLIEr0 MUpa, IPUMEHSTh (DYHKIIMOHAIBHBIN SI3bIK JUISl ONUCAHUS U UCCIIEAOBAaHUS
3aBUCUMOCTEH MEXy (PU3MYECKUMH BEITMYMHAMHU.

Bbmycmmk noayuum 603MOMNCHOCHIb HAYHYUMDbCA?

nPoBOOUMb  UCCAEO08AHUS, CBA3AHHblE C U3YYEHUeM CBOUCME (QYHKYul, 6 mMOM uucie ¢
UCNONb306AHUEM KOMNbIOMEPA;, HA OCHOBe 2PAUKO8 U3YUEeHHbIX QYHKYUul cmpoums Oojee
cnodicuble epaghuru (KycouHo-3a0anHble, ¢ «BbIKOJOMBIMUY MOYKAMU U M. N.);

UCNONBL306aMb  (PYHKYUOHANbHBIE —NPeOCmAgieHus U  ceoucmea (@QYHKyuil Oasa  peuleHus
MAMeMamuyeckux 3a0ay U3 pasiudHsblx pasz0enos Kypcd.

YUCJOBBIE ITOCJIEAOBATEJBHOCTH
BbInyCKHUK Hay4uTCH:

MOHUMATh U UCTOJIb30BaTh SA3bIK MOCIEI0BATEIBHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHS);
IPUMEHATh (OPMYJIbl, CBSI3aHHBIE C apU(PMETUUYECKOW M TE€OMETPUUYECKOM MPOTrPECCUsIMH, U
anmapat, cOpPMUPOBAHHBIN MpPU H3YUYEHUU IPYTHX pa3lesioB Kypca, K PEIICHUI0 3313y, B TOM
YlCJIe C KOHTEKCTOM U3 PEaJIbHOM KU3HU.

Bbll’lyCKHllK noayuum 603MONHCHOCHb HAYUUMbCA:

peuiams KOMOUHUPOBAHHbLE 3A0ayU C NPUMEHEeHUeM GOPMYIL N-20 YLeHA U CYMMbl NEPBbIX I YIEeHO8
apugmemuueckol U 2eoMempuyecKol npozpeccutl, NPUMeHss npu dMoM annapam ypagHeHutl u
HepaseHcms,

HOHUMAMb  apuMemuyecKyro U 2eoMempuiecKylo npocpeccuu Kax @QYHKYuu HAmypaibHO20
apeymenma, ceA3vl8amsv apu@GMemuiecKyio npocpeccuro ¢ TUHEUHbIM POCIOM, 2e0OMEMPUYECKYI0 —
C IKCNOHEHYUAIbHLIM POCHIOM.

OIIUCATEJIBHASA CTATUCTUKA

BBIHyCKHI/IK HAYYUTCHA HCIIOJIB30BaTh HpOCTGﬁIHHC CIIOCOOBI IMPEACTABJICHHUA W aHaJlIn3a
CTaTUCTHUYCCKHUX NJAaHHBIX.

Boinycknuk nonyuum 803MOMCHOCMb NpuoOpecmu nepeoHaAuaIbHbIll ONbIM OP2AHU3AYUL
cOopa OaHHbIX NpU NPOBEOeHUU ONpoca O00UEeCMBEHHO20 MHEHUs, OCYWEeCMEIamsb UX aHALu3,
npeocmasinamo pe3yibmanmsl ONpoca 8 8uoe madauysl, OUASPAMMDbL.

CJIYYAHUHBIE COBBITUS u BEPOSATHOCTH
BbINyCKHUK HAYYHTCH HAXOIUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSATHOCTD CIIy4aifHOTO COOBITHSL.

BoinyckHuk  nonyyum  603MOMCHOCHMb — npuobpecmu  ONbIM — NPOBEOCHUs  CIYYAUHbLIX
9KCNEPUMEHMOB, 8 MOM HUCTE C NOMOUbIO KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHIMEPNPEMAayUuU Ux
Dpe3yIbmamos.

KOMBHUHATOPUKA

BbIMyCKHUK HAyYWTCsl peliath KOMOWHATOPHBIC 3aJla4M HA HAXOXKJICHUE YHCla OOBEKTOB WIIH
KOMOHWHAIIUH.

10



BoinyckHUK nonyuyum 603MOMCHOCHMb HAYUUMbCA HEKOMOPLIM CHeYUATbHbIM NPUEMAM DeuleHUs
KOMOUHAMOPHBIX 3A0aH.

5 Conepxxanue Kypca ajaredpsl 7-9 Kiaccos.

APUDOMETHUKA
PannonanbHble 4Huciaa. PaclimpeHne MHOXKECTBA HATypaJIbHBIX YHMCEI 10 MHOXKECTBA LIEJIBIX.
MHoOXeCTBa LIENIBIX YUCENT 1O MHOXECTBA PALMOHAIBHBIX. PallMOHaIbHOE YUCIIO KaK OTHOILCHHE

m
;, rAe m — OeJI0oC YUCJIO, N — HATypaJlbHOEC. CreneHs ¢ IEIIBIM ITOKa3aTeIIEM.

HelicTrBuTebHBbIe Yucaa. KBanpaTHblii kopeHb u3 uucia. KopeHb TpeTbel cremneHu. 3amuch
KOpHEH ¢ MOMOUIbIO CTETIEHU ¢ APOOHBIM MOKa3aTeIeM.

[Tonstne 00 wuppanMoOHAIBLHOM uHucie. VppalnoHaNbHOCTh YHCIAa U HECOM3MEPUMOCTh
CTOPOHBI M TUAarOHAIU KBajipaTa. JlecsTuuHble MPUOIUKEHNUS UPPALMOHABHBIX YHCET.

MHOXECTBO  ACUCTBUTENBHBIX  YHWCEN;  IPEACTABICHHE  JICUCTBUTEIBHBIX  YHUCEI
OECKOHEUHBIMU ACCATUYHBIMU Jpo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YUCEIL.

Koopaunarnas npsmas. M3o00paxeHue yucesn ToukamMu KOOpAMHATHON npsaAMoil. Huciosele
MIPOMEXYTKH.
N3mepenus, npudianzkeHns, oueHKH. Pazmepsl 00bEKTOB OKpPYKaIOLIEro MUpa (0T 3JIEMEHTapHbIX
yacTull 10 BceneHHoil), AMMTenbHOCTh MPOIIECCOB B OKpY’KarolleM MHUpe. Boiaenenrne MHOKUTENS
— CTeHeHM JecaTh B 3anucu uucia. llpubnmxkéHHOoe 3HAaYEHHE BEJIWYUHBL, TOYHOCTh
npubmkenus. [Ipukuaka u orieHKa pe3ynbTaToOB BEIUMCICHHIA.

AJITEBPA
Auredpanyeckue BbIpaskeHusl. bykBeHHbIE BbIpakeHUs (BbIpaXeHUs C IepeMeHHbIMN). UncnoBoe
3HayeHHe OYKBEHHOro BbIpakeHMs. JlomycTuMble 3HaueHUs nepeMeHHbIX. [loncTaHoBka
BBIpaXEHUI BMecTO nepemMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPDAKEHHUH Ha OCHOBE CBOMCTB
apupmeTHyecKux AelcTBuil. PaBeHCTBO OyKBEHHBIX BhIpaxeHUH. TOXIeCTBO.

Crenenb c HaTypaJbHBIM IIOKa3zaTeneM M €€ cBoicTBa. OJHOUWIEHBI W MHOTOWIEHBI.
Crenenp  MHorowieHa. (ClloKeHHME, BBIYUTAHME, YMHOXXCHHE MHOIOWIeHOB. Dopmyisl
COKpAIIEHHOTO YMHOKEHHMS: KBaJpaT CyMMBI U KBaJapaT pa3zHocTH. PopMyiia pa3HOCTH KBaJIpaTOB.
ITpeoOpa3oBaHue 1EIOr0 BBIPAXKEHUS B MHOrOWwIEeH. Pa3jokeHne MHOTOYJICHOB HAa MHOXHTENH.
MHorowiensl ¢ oaHOW nepeMeHHoi. Kopenb MHorouseHa. KBagpaTHblil TpEXWICH; Pa3IOAKEHUE
KBaJPaTHOIO TPEXUJIEHA HA MHOKUTEIIN.

Anrebpanyeckass ApoOb. OcHOBHOE CBONCTBO anreOpanueckodt apoou. ClioxkeHue,
BbIUUTAHHE, YMHOXEHHUE, JIelleHne anredpandeckux podei. CTemneHp ¢ 1eIbIM MoKa3aTesneM U eé
CBOMCTBA.

ParmonanbHbIe BbIpaXXEeHUS U UX MTpeodpa3oBaHus. JJoka3aTeabCTBO TOXKIECTB.

KBanparusie kopHu. CBoiicTBa apupMeTHUECKUX KBaJIpaTHBIX KOPHEH U MX MPUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.

YpaBHenusi. YpaBHeHue C oOJHOW TmepeMeHHO. KopeHb ypaBHeHHs. CBOMCTBa YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD YpaBHEHUM.

Jluneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHHe: (GopMylia KOpHEH KBaJpaTHOTO ypaBHEHHUSI.
Teopema Buera. Pemienue ypaBHEHM, CBOIAIIUXCSA K JMHEHHBIM M KBagpaTHbIM. [Ipumepsl
penieHus
ypaBHEHUH TpeThel n 4eTBEPTOI cTeneneil. Perenne 1poOHO-paliiOHAIBHBIX YpaBHEHHH.

VYpaBHEeHHE € JBYMs IepeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMS NE€PEMEHHBIMH,
IIPUMEPBI PELICHUS YPABHEHUN B LIEJIBIX YHUCIIAX.

Cucrema ypaBHEHUU C JIByMs NEpPEMEHHBIMU. PaBHOCMIBHOCTH cucTteM. CUCTEMBI JBYX
JIMHEWHBIX YPaBHEHUU C JBYMS IIEPEMEHHBIMU; PELICHUE IIOJCTAaHOBKOW U cilokeHUeM. IIpumepsl
PEILIECHNS CUCTEM HEJIMHEHMHBIX YPABHEHHUH C ABYMs IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanyeckKiuM CrocoOoM.
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JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH. I'paduueckas nHTepIpeTays ypaBHEHUS C ABYMS
nepeMeHHbIMH. ['paduk JTHHEHHOTro ypaBHEHHUS C JIBYMS NMEPEMEHHBIMH; YIJIOBOM K03(uIHeHT
IIPSIMOM;
yCIIOBUE MapajlieIbHOCTH MPsAMBIX. ['paduku mpocTedlmx HEIMHEWHBIX ypaBHEHUU: mapabora,
runepOosia, OKpyKHOCTh. ['padmueckass HMHTEpIpeTanusi CUCTEM YpaBHEHHH C  JByMs
[IEPEMEHHBIMHU.

HepaBencrBa. YucioBble HepaBeHCTBA M UX CBoOWcTBA. HepaBeHCTBO € OAHOW IEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpaBEeHCTBA C OJHOM TmepeMeHHoil. KBaaparHbie
HepaBeHCTBa. CUCTEMBI HEPABEHCTB C OJTHON NIEPEMEHHOM.

OYHKIIUHU

OcHOBHbIE TIOHAITHSI. 3aBUCUMOCTH MeXny BenuunmHamu. llonstue ¢yHkmun. OOmacTh
OTpeJIe]ICHUSI 1 MHOXKECTBO 3HaueHud ¢GyHKuu. CriocoOwl 3aganus Gpynkiuu. ['padux GyHKIMH.
CpoiictBa (QyHKIuii, ux oToOpakeHue Ha Tpaduke. Ilpumepbl TpapUKOB 3aBUCHMOCTEH,
OTpaXKaIOIIUX pearabHbIE MPOIECCHI.
YucnoBbie ¢QyHknuu. OYHKIMHM, ONUCHIBAIOIIME HPSIMYI0 M OOpaTHYIO IpPONOpPLUOHAJIbHbIE
3aBHCHMOCTH, UX Tpaduku U cBoiicTBa. JIuneinas ¢ynkius, e€ rpaduk u cBoiictea. Kpagparuunas
¢bynknus, e€ rpaduk u cBoiictBa. CreneHHble GYHKINU C HATypaJIbHBIMHU MOKa3aTeNsiIMU 2 U 3, UX
rpaduky u cBoiictBa. I'padmkn Gpynkmmit y =vx , y=3Vx, y=|x|.
YucjaoBble nocjaeroBaTeIbHOCTH. [loHATHE YHMCIOBOM  IOCIEAOBAaTENBHOCTH.  3aJaHue
MOCJIEI0BATEILHOCTH PEKYPPEHTHOM opmyion u popmyIioi N-ro yjieHa.

ApudmeTrndeckast 1 reomeTpuyeckas nporpeccur. @opmMynsl N-To YieHa apuPMeTHUECKON
U TEOMETPUYECKOM IMporpeccui, CyMMbl MEpBbIX N-X wieHOB. M300pakeHue UJIEHOB
apu(pMeTUYECKON U TeOMETPUUECKON MPOrpeccCuil TOUKaMH KOOPJIUHATHOM IIOCKOCTU. JIMHEHHbIN
1 DKCHOHEHUUAIbHBINA POCT. CII0KHbBIE MPOLIEHTHI.

BEPOATHOCTD u CTATUCTUKA

OnucareabHasi cratuctuka. I[lperncraBieHue NaHHBIX B BUAE TaOJMI, AWarpaMM, IrpaduKosB.
CnyuyaitHas u3MeHYMBOCTh. (CTaTUCTHYECKHE XapaKTepUCTUKH Habopa JaHHBIX: CpelHee
apudmernueckoe, MeanaHa, HauOoJsblllee M HaUMEHbIlee 3HAuYeHUd, pa3max. llpencraBienue o
BBIOOPOYHOM UCCIICJIOBAHHH.

Cay4aiinble cOOBITHSI U BepOATHOCTb. [[OHATHE O CilydallHOM OIBITE U CIy4allHOM COOBITHH.
YacroTa cmydailHOro coObiTHs. CTaTUCTUUECKUN MOAXO0J K TOHATHIO BEpOSTHOCTU. BeposTHOCTH
MIPOTHBOIOJIOXKHBIX cOObITHI. He3aBucumbie coObITHA. YMHOXKEHUE BeposTHOCTeN. JlocToBepHbIE
U HEBO3MOXHbIE CcOObITUS. PaBHOBO3MOXHOCTB coObITHH. Kilaccuueckoe —omnpezaeneHue
BEPOSITHOCTH.

Komo0unaropuka. Pernienne koMOMHAaTOpHBIX 3amad mepebopom BapuaHToB. KomOuHaTopHOE
MpaBWIo YMHOeHUs. [lepecTaHOBKY U akTOpHal.

JIOI'MKA u MHOKECTBA

TeopeTuKko-MHOKeCTBEHHbIe MOHATHS. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3aIaHUE MHOYKECTB
MEPEYUCIICHUEM DJJIEMEHTOB, XapaKTEePUCTUYECKUM CBOWCTBOM. CraHmapTHblE 0003HAYCHUS
YHCIOBBIX MHOXecTB. IlycToe MHOXecTBO U ero obo3nauenue. [logmuoxectBo. OObeTuHEHUE U
MepeceyeHre MHOKECTB, PA3HOCTh MHOXECTB. MIuItocTpaiuss OTHOLIEHUH MEXKIYy MHOXKECTBAMHU C
MOMOIIBIO Auarpamm JDinepa — BenHa.

DJieMeHThI JIOTUKHU. [ToHATHE 0 PaBHOCHUIIBHOCTH, CIIEJIOBAHUH, YIOTPEOICHNE IOTUYECKUX CBI30K
eciu ..., mo ..., 8 MOM U MOJbKO 8 MOM ClIyyae, JIOTUIECKUE CBA3KHU U, UIU.

12



MATEMATHUKA B HCTOPUYECKOM PA3BUTHUU

Hcrtopusi ¢opMupoBaHusi MOHATHS YMCIA: HATypalbHBIE YHUCIA, APOOU, HEJOCTATOUYHOCTH
palMOHANBHBIX YUCEN JUIsl T€OMETPUUYECKHX H3MEPEHUM, HUppaluoHaibHble yucia. CrapuHHbIE
cucrembl 3amucu umcen. [[poou B BaBunone, Erumnrte, Pume. OTKpbITHE NECATUYHBIX IPOOCH.
Crapunnble cuctembl Mep. Jecsatuunble apobu u Merpuyeckas cucrema mep. llosiBieHue
OTpHULATENbHBIX uncen U Hys. JI. Marauukuii, JI. Ditnep.

3apoxaeHue ainreOpbel B Hempax apudmeruku. An-Xopesmu. Poxxnenue OyKBeHHOU
cumBonuku. [1. @epma, ®@. Buer, P. Jlekapr. Mcropus Bompoca 0 HaxoxacHUH (HOPMYIT KOpHEH
anreOpanveckux YypaBHEHUU, HEPa3pelIMMOCTh B paJMKalax YypaBHEHUI CTeNeHu, OojbIiel
geteipéx. H. Tapranss, Jx. Kapnano, H. X. A6ens, 3. [anya.

H300pereHne mMeTtofa KOOPAMHAT, MO3BOJISAIONIEIO MEPEBOAUTH T'€OMETPUUYECKUE OOBEKTHI
Ha s13bIK anreopsl. P. lekapt u I1. @epma. [Ipumepsl pa3anuHbIX CUCTEM KOOPIMHAT Ha MJIOCKOCTH.

3amaua Jleonapno I[Muzanckoro (PubonHayum) o Kposukax, yucia duboHauun. 3agada o
IaXMaTHOM JIOCKE.

Hctoku Teopuun BEpOSTHOCTEN: CTpaxoBoe Jieo, azapTHbeie urpsl. I1. @epma u b. [Tackans.
. bepunymu. A. H. Konmoropos.
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Ipuioxenue

KJIACC ['JIABA KOJIMYECTBO
YACOB
7 Anrebpandeckue BbIpaKEHUS 11
Knacc YpaBHEHUS C OJTHUM HEU3BECTHBIM 8
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Knace | Kpagparusle ypasHeHus 25
KBanparnunas ¢yHkims 14
KBagparHsle HepaBeHCTBA 14
9 CreneHb ¢ palliOHAIBHBIM ITOKAa3aTeIeM 15
Kitace Crenennast GyHKIUS 15
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Crydaiinbie COOBITHS 14
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IToBTOpEeHME Kypca anreOpsl 15
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KanengapHo-temaTu4eckoe NJIAHUPOBAHUE YPOKOB ajiredpnl B 7 Kiacce

Ne Tema Kou-Bo Jara
YPOK 4acoB
aB dakTuy. Koppexr.
Teme POTPaMMBI
I'naBa |. Anredpanyeckmne BbIpaKeHHs 11
1 UwucoBbie BEIPAKCHHS 2
2 AnrebpandecKkue BoIpaKeHUS 1
3-4 Anrebpanyeckue paBeHcTBa. DopmyIbl 2
5-6 CBoiicTBa apu(METHUECKUX ACUCTBUIM 2
7-8 [IpaBuna packpeITHs CKOOOK 2
9 O6o06maromuit ypok 1
10 Konmponvnaa paboma Nel no meme 1
«Aneebpauyeckue 8blpasdceHus»
I'naBa Il. YpaBHeHus ¢ 0THUM HEU3BECTHBIM 8
11 VYpaBHEHHUSI U €r0 KOPHU 1
12-13 | Pemenue ypaBHEHUH C OTHUM HEU3BECTHBIM, 5
CBOJISIIIMXCS K IMHEHHBIM
14-16 | Pemenue 3a/1a4 ¢ MOMOIIBIO YpPaBHEHUN 3
17 O6o06maromuit ypok 1
18 Konmponvnaa paboma Ne2 no meme 1
«Ypaenenus c oOnum neuzeecmuovimy
I'nasa |ll. OgHouYIeHBI 1 MHOTO4YJI€HBI 17
19-20 | Crenens ¢ HaTYpaJIbHBIM ITOKa3aTelIeM 2
21-22 |CmoiicTBa  CTENEHH €  HATYPAIBHBIM 9
nokasaresem
23 Onnounen. CTaHIapTHBIA BHI OJHOYJICHA 1
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24-25 | YMHOX€EHNE OIHOYIEHOB 2
26 | MHOrousieHsl 1
27 | IlpuBenenue mogoOHBIX WICHOB 1
28 | CnoxeHue U BEIYUTaHUE MHOTOUYJICHOB 1
29 | YMHOXECHHE MHOTOWICHA HA OTHOWICH 1

30-31 | YMHOXEHHE MHOTOYJICHA HA MHOTOUJICH 2

32-33 | lleneHue OJHOWICHA W MHOrOWIECHa Ha 5

OJTHOYJICH
34 | O6obmaronmii ypok 1
35 | Koumponvnasa paboma Ne3 no meme 1
«O0HOUNeHbl U MHO2OUICHbLY

IF'naBa |V. Pasnoxkenue MHOrowieHop Ha |17

MHOKHTEJH

36-38 | BeiHecenue o01mero MHOXKUTENS 3a CKOOKH 3

39-41 | Cnoco6 rpynnupoBKH 3

42-44 | ®opmyna pa3HOCTH KBaJpaToOB 3

45-48 | KBagpat cymmel. KBazgpart pasHocTa 4

49-51 | IIpumenenue HECKOJIbKUX croco0oB

pa3oKEeHUs MHOTOUYJICHA HA MHOXHUTEITN 3
52 | Koumponvnas paboma Ne4d no meme 1
«PasnooiceHue MHO2OUNIEHO8 HA MHOMCUMETUY

I'maBa V. Anredopaunyeckue 1podu 19

53-55 | AnreGpanueckas IpoOb. Cokpaiienue 3

npoOeit

56-57 | IlpuBenenue npobeii k 00IIeMy 3HaMEHATeNo | 2

58-61 |CnoxeHue M BBIUMTAHHE airedpanyuecKux 4

npoOeit

62-65 | YMHOXEHHEe U JeleHHe anreOpanyecKux 4

npoOeit

66-69 | CoBmecTHBIE JIEUCTBUS Han |,

anreOpandecKuMu ApoOsSMH
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70 O6o0maromuii ypok 1

71 Konmponvnas paboma Ne5 no meme 1
«Aneebpauveckue Opoou»

I'naa VI JIuneiinas pynknus u eé rpaduk 11

1 [IpsimoyronpHass cucTeMa KOOpAMHAT Ha 1
TUIOCKOCTH

2-3 OyHKIUS 2

4-6 GOynkuus y=kx wu e€ rpadux 3

7-9 JIuneitnast pyHxus u e€ rpaduk 3

10 O06o06maromuii ypok 1

10 Konmponvnas paboma Ne6 no meme 1
«Jlunetinas gynkyus u ee epagury»

I'naBa VII. Cucrembl JaBYX YypaBHeHuii ¢ jaBym# | 13

HEU3BEeCTHBIMU

1 YpaBHeHHE TIEPBOM CTENEHU C  JABYMSA 1
Hen3BeCTHBIMH. CHCTEMBI ypaBHEHHH

2-3 Croco06 moIcCTaHOBKH 2

4-6 Crioco0 cioxxeHust 3

7 I'papuueckuit  crnoco0 pemeHUs CHCTEM 9
ypaBHEHUH

8-10 |Pemenne 3agau C TMOMOUIBIO  CHUCTEM 3
ypaBHEHUH
Oo6o0maromuit ypox 1

11 Konmponvnaa paboma Ne7 no meme
«Cucmemvl  08yx  ypaeuenuii ¢ oOsymsa |1
Heu38eCmHbIMUY

I'naBa VIII. DieMeHTbl KOMOMHATOPUKH 6

1-2 Paznuunble koMOMHAIMU U3 TPEX dNIeMeHTOB | 1

3-4 Tabmuma BapHAHTOB u mpasuio |,
MIPOU3BEICHNUS

5 [Toncuér BapuaHTOB ¢ MOMOIIbIO IpadoB 2

6 O6o0maromuii ypok 1

17



KanenaapHo-tremaTudeckoe IJIaHUPOBaHUE YPOKOB ajiredOpsl B 8 Kiacce

Ne Tema Koua-Bo Hara
ypokKa 4acoB
B TeMe
®aktny. | Koppekr.
POrPaMMBI
I'naBa 1. HepaBencrBa 19
1-2 [TonoxxurenbHbIe U OTPHULIATEIbHBIC YHCIIA 2
3 YucoBbie HEPaBEHCTBA 1
4-5 OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB 2
6 Crnoxxenue u YMHOXCHHE YUCIOBBIX |1
HEPaBEHCTB
7 Ctporue 1 HeCTpOorre HepaBeHCTBa 1
8 HepaBeHcTBa ¢ 0JTHUM HEM3BECTHBIM 1
9-11 Pemenne HepaBeHCTB 3
12 CucreMbl HEpaBEHCTB C OJJHUM HEU3BECTHBIM. 1

YucnoBsle TPOMEKYTKH

13-15 | Pemenue cucreMm HepaBEHCTB 3

16-17 |Moaynp uucna. YpaBHEHHS M HEPaBEHCTBa, | 2
coJiepKalre MoJ1yJb

18 O6o06maromuit ypok 1
19 Koumponenas  paboma Nel no mewme: |1
«Hepasencmea»
I'naBa 2. [Ipu0an:kéHHbIC BHIYMCICHUS 18
20-21 | IIpubnuxéEnHbIE 3HAYECHUS BEJIMYMH. | 2

HOFpCH_IHOCTL HpI/I6J'II/I)KCHI/I}I

22-23 O1ueHka NorpemnHocTy 2

24 OxkpyrieHnue gucen 1




25-26 | OTHOCHTEINIbHAS IOTPEIIHOCTh 2
27-30 | IIpakTuueckue TIPUEMBI NpUOKEHHBIX | 4
BBIYMCIICHU
31 [Ipocreitmme BBIYHCIICHHS Ha |1
MUKPOKAJIBKYJISITOPE
32-33 JlelicTBus HajA 4YHCIAMH, 3allMCAaHHBIMA B |2
CTaHJAPTHOM BHJIE
34 Brruucienuss Ha MUKpOKaJIbKy/IsTOpe creneHu | 1
Y YuCIia, 00OpaTHOTO TAaHHOMY
35 [TocnenoBarenbHOE BBITTONIHEHUE omepanuii Ha | 1
MUKPOKAJIBKYJISTOPE
36 O6o06maromuit ypok 1
37 Koumponenas  paboma Ne2 no meme: |1
«IIpubnusicennvie 8biuUCIEHUS)
I'naBa 3. KBagpaTHble KOpHU 12
38-39 | Apudmerndeckuii KBaapaTHBII KOPEHb 2
40-41 | [leiicTBUTENHHBIC YKCIIA 2
42-43 | KBazmpaTHBI KOpEHb U3 CTETICHU 2
44-45 | KBazmpaTHBI KOpEHb U3 IPOU3BEICHUS 2
46-47 | KBazmpatTHBIi KOpeHb U3 IpoOH 2
48 O6o06maromuit ypok 1
49 Konmponvnas  paboma Ne3 no  meme: |1
«Ksaopamuuie xopHu»
I'naBa |IV. KBaapaTHble ypaBHeHMA -25
50-51 | KBanmpaTHOE ypaBHEHHUE H €TI0 KOPHH 2
52 Henonable kBampaTHBIC YpaBHEHUS 1
53 Merton BbIIETIEHUS TOJIHOTO KBaJpara 1
54-56 | Pemmenue KBaJipaTHBIX ypaBHEHUH 3
57-58 | I[IpuBenéunoe kBaapatHoe ypaBHeHHe. Teopema |2
Buera.
59-61 | YpaBHeHUs, CBOAALINECS K KBAJPATHBIM 3
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62-65 Pemenne 3amay ¢ mOMOIIBIO KBaApaTHHIX |4
YpaBHEHUI
66-67 | PemeHue mNpoCTEWIIMX CHUCTEM, COJEpKAIIUX | 2
ypaBHEHHE BTOPOH CTECIICHU
68-70 | PasmuuHble  CHOCOOBI  pEIICHHUS ~ CUCTEM |3
ypaBHEHU
71-72 Pemenne 3amau C IIOMOILILID CHUCTEM |2
YpaBHEHUI
73 O6o0maromuii ypok 1
74 Konmponvnas  paboma Ned no meme: |1
«Ksaopamnvie ypaenenusny
I'naBa 5. KBaapatuunas ¢pyHkuus 14
75 Omnpenenenue KBapaTuuyHON PyHKINN 1
76 Dynkims y=x° 1
77-78 | dynkius y=ax? 2
79-91 | dynkuusa y=ax’+bx+c 3
92-95 | Iloctpoenue rpaduka kBagpaTuyHoil pyHkuu |4
96-97 O6o06maromuit ypok 2
98 Konmponvnaa  paboma  Ne5 no  meme: |1
«Keaopamuunas ¢ynxyus»
I'maBa 6. KBagpaTHbie HepaBeHCTBa 10
99-100 | KBagpaTHOE HEPaBEHCTBO U €r0 pellIeHue 2
101- Pemenne  kBagpaTHOoro  HepaBeHCTBa ¢ |4
104 MOMOIIIBIO TpaduKa KBAAPATUYHON (HYHKIIUU
105- MeTo 1 MTHTEPBAJIOB 2
106
107 OO6o06maromui ypok 1
108 Koumponvnas  paboma Ne6 no meme: |1
«Keaopammnvle nepagencmea»
IToBTOpenue. UToroseiii 3a4er 4
109 [ToBTopenue. KBagpaTHsie ypaBHEHUS. 1
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110

[ToBTropenue. KBampatuunas ¢yHKIHS.

111

[ToBTOpenue. KBagpaTHeie HEpaBEHCTBA.

112

HTtoroBelii 3aueT
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KanennapHo-temaTnyeckoe JIAaHNPOBaHHE YPOKOB ajredpnl B 9 Kiacce

Ne Tema Koua-Bo Hara
ypoKa 4yacoB
° o K
KTHY. KTHUD.
TenMe aKTU4 OPPEKTHP
IPOTPaMMBI
1-2 [ToBTOpeHME Kypca anreOpsl 8 Kiiacca 2
I'masa |. Ctenenb ¢ palfuOHAJIbHBIM MOKA3aTe1eM 13
3-4 CreneHb C HATYpAJIbHBIM TTOKa3aTeIeM 2
5-8 CreneHs c IeNIbIM ITI0Ka3aTeleM 4
9-10 | Apudmernueckuii KOpEHb HATypaJIbHOH | 2
CTETICHH.
11-12 | CpoiicTBa apu(pMeTHIECKOro KOPHS 2
13 CreneHs ¢ palluOHATBHBIM ITOKa3aTEJIEM. 1
14 Bo3Benenue B creneHp YMCI0OBOrO HEpaBeHCTBA | 1
15 Koumponvnaa paboma Nel «Cmenenv c |1
PAYUOHATILHBIM NOKA3AMETIeM»
I'nasa |l. Crenennas ¢pyHkuus 15
16-18 | Obnacth onpenencHus GyHKIUN 3
19-20 | Bospacrtanue u yobiBaHue GyHKINU 2
21-22 | YéTHOCTH U HEUETHOCTH (PYHKIMH 2
23-25 | ®ynkims y= K/X 3
26-27 |HepaBencTBa W  ypaBHEHHs, cojep)Kamme | 2
CTETeHb
28-29 | O6o6maromuii ypok 2
30 Koumponvnass paboma Ne 2 no meme: |1
«Cmenennas yHxyusy
I'aasa I1l. Ilporpeccun 15
31 YucoBas mociie[0BaTeIbHOCTh 1
32-34 | ApudmMernueckas mporpeccus 3
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35-37 |CymMMa N mepBBIX UIEHOB apu(pMETHUYECKOH | 3
pOTpeCcCuu

38-40 | I'eomeTrpudeckas mporpeccus 3

41-43 |CymMma N TMEpBBIX WICHOB TI'€OMETPUUYECKOH | 3
pOTpeCcCuu

44 O06o0maromuii ypok 1

45 Koumponvnas  paboma Ne3 no meme: |1
«lIpoepeccuuy

Inasa V. Ciayuaiinble coObITHSI 14

46-47 | CoObITus 2

48-49 | BeposITHOCTD COOBITHSI. 2

50-51 |PemieHne BEpOSTHOCTHBIX 3a/Jad C MOMOIIBIO | 2
KOMOWHATOPUKH.

52-54 | CriosxeHue 1 yMHOKEHHE BEPOSITHOCTEH 3

55-56 | OrHocuTenpHas dYacTOTa M 3aKOH OONBIIUX |2
qrcen

57-58 | O6o0maromumii ypox 2

59 Koumpononaa  paboma Ned no mewme: |1
«Cnyuaiinvie codbimusy

I'naBa V . Ciryyaiinble BeJJHYMHBI 12

60-61 | TabGauisl pacrpeneneHus 2

62 [ToMTOHBI YacTOT 1

63 ['enepanbHasi COBOKYITHOCTh U BBIOOPKA 1

64-66 | LlenTpanbHbIC TCHACHIINN 3

67-68 | MepsI pazbpoca 2

69-70 | O606maromuit ypok 2

71 Koumponvnas  paboma Ne5 no meme: |1
«Cnyuaiinvle 6eauvunbvly

I'nasa VII. MHo:kecTBa, JIOTHKA 16

72-73 | MHOXecTBa 2
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74-75 | Beicka3biBaHus. TeopeMbl 2

76-78 | CnenoBaHME ¥ paBHOCUIIBHOCTh 3

79-80 | YpaBHEHHE OKPYKHOCTH 2

81-82 | YpaBuenue npsimoit 2

83-84 |MmuoxectBa  TOYeK Ha  KOOPAWHATHOM |2
TUIOCKOCTH

85-86 | O6oOmarmuii ypoxk. 2

87 Koumponvnas  paboma Ne6 no meme: |1
«Mnoowcecmaa, no2ukay
IToBTOpEeHune kKypca anredopsnl 15

88 [ToBropenmne. CtemeHb ¢  palMOHAIBHBIM | 1
MOKa3aTeJIeM.

89 [ToBropenue. Crenennas GyHKIUS. 1

90 [ToBTopenwue. [Iporpeccun. 1

91-92 |IloBTopenue. Ciyuaiinsle coObITHS. |2
Coayuaiiaple BenuunHbl. MHOXKECTBA M JIOTHKA.

93 [ToBTopenue. Anrebpanueckue BbIpaxeHus. | 1
YpaBHEHUS ¢ OJTHUM HEU3BECTHBIM.

94 [ToBropenue. PaznoxeHne MHOTOYJIeHOB Ha |1
MHOXHTEIH. AnreOpandyeckue apoou.

95 [ToBropenue. Jluneidinas ¢ynkuua. Cucremsl | 1
JIBYX YpaBHEHUI ¢ ABYMS HEU3BECTHBIMHU.

96 [ToBropenune.  HepaBenctBa.  KsangpartHsbie | 1
HEPaBEHCTBA.

97 [ToBTOpEHME. KBanparssie KopHHU. |1
KBanpaTHble ypaBHEHUS.

98 [ToBropenue. KBagpaTuunas QpyHKIus. 1

99- [Tpo6HbIK 3K3aMeH B hopme OI'D 4

102
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