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IInanupyembie pe3yJbTAThI OCBOCHHSI 00y4alOIINMHCH OCHOBHOII 00pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO 00-
1mero o0pazoBaHusi

[Tnanupyemble pe3ynbTaThl OMMPAIOTCA HAa BeAyllHe lejieBble YCTAHOBKH, OTPaXKAIOIINE OCHOBHOM, CYIIHOCTHBIM
BKJIaJI KaXX/IOW N3ydaeMOi IIPOTrpaMMBI B pa3BUTHE JTHIHOCTH 00YUJAIOMINUXCS, MX CIIOCOOHOCTEH.

B cTpykType miaHHpYEMBIX Pe3yJIbTaTOB BBIAEISIETCS CjeyHliHe IPyNNbl: JUYHOCTHBIE, METAPEIMETHBIC W MpEl-
METHBIE PE3YNIBTAThl OCBOCHHSI OCHOBHOH 00pa30BaTeNbHON MIPOTPAMMBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS

1. Poccuiickas rpakiaHcKasi HASHTHYHOCTD (MATPHOTH3M, yBaxkeHHe K OTeuecTBy, K NIPOLUIOMY M HAaCTOSIIEMY MHOIO-
HalMOHAJIBHOTO Hapona Poccun, 4yBCTBO OTBETCTBEHHOCTH M Joira repesa PonuHoi, naeHTndukanys ceds B Ka4eCcTBe rpakaa-
HuHa Poccun, cyObeKTUBHAS 3HAYMMOCTD MCIOJIB30BaHUSI PYCCKOTO SI3bIKA U SI3BIKOB HapojaoB Poccuu, oco3HaHue M OLIyLIeHUE
JIMYHOCTHON CONPHYACTHOCTH CyI60€ POCCHHCKOT0 Hapo/a).

2. 'oTOBHOCTB M CIIOCOOHOCTH 00YYaIOIIMXCs K CAMOPA3BUTHIO M CAaMOOOPa30BaHHIO Ha OCHOBE MOTHBAIMU K 00Y4EHHIO
U MTO3HAHUIO.

3. ChopMHPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO; YBAXXKHTEIHLHOTO OTHOLICHUS K TPYZAy, HaJIM4IHE OIBITA
y4acTusl B COI[MANBHO 3HAYMMOM TPYIIE.

4. CchopMHPOBaHHOCTH LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH H
00IIeCTBEHHOW NPAKTHKH, YIUTHIBAIOIIETO COLMANBHOE, KYIbTYPHOE, SI3BIKOBOE, [yXOBHOE MHOT000pa3ie COBPEMEHHOTO MHUpA.

5. Oco3HaHHOE, yBa)XKUTEIBHOE M T0OPO’KEIATENbHOE OTHOIIEHHE K APYroMYy YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO,
KyJIbType, A3bIKY, BEpe, ITPaKIaHCKOH MO3HIUH. | OTOBHOCTh M CIIOCOOHOCTH BECTH AMAJIOT C APYTMMH JIIOABMH M IOCTUTATh B
HEM B3aUMOIIOHMMaHus (MaAeHTUUKALNS ce0s KaK HOJHOMPAaBHOTO CyObeKTa 00IIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a
napTHepa 10 JHMAJOry, TOTOBHOCTh K KOHCTPYHUPOBAaHHIO 00pa3a JONMYCTUMBIX CIIOCOOOB JMaiora, rOTOBHOCTh K KOHCTPYHPOBa-
HUIO Mpoliecca Inalora Kak KOHBEHIIHOHUPOBAHUSI HHTEPECOB, IPOLETYP, TOTOBHOCTh U CIIOCOOHOCTH K BEJCHHUIO NIEPETOBOPOB).

MeTanpeamerHbie pe3yabTaThl ocBoeHust OOI

B cootBerctBun ®I'OC OOO BbIAEIAIOTCA TP IPYNIBl YHUBEPCANIbHBIX YU€OHBIX AEHCTBUN: perylaTUBHBIC, T03HABA-
TeJIbHbIE, KOMMYHHUKATHBHBIC.

PerynsatuBubie YV /|

1.  YMeHHe caMOCTOSITENFHO ONPEAEITATh TN 00YUYEHUs, CTaBUTh U ()OPMYIHPOBATH HOBBIE 3a7a4H B yueOe U Mo3Ha-
BaTEIbHON IEATEIBHOCTH, Pa3BUBATH MOTHBBI M HHTEPECH! CBOEH ITO3HABATEIHHON AeATeIbHOCTH. OOYyJatOMIMHACS CMOXKET:

e AHAIM3MPOBATH CYNIECTBYIOIINE U INIAHUPOBATH OyAyIIHe 00pa3oBaTeIbHbIC Pe3yIbTaThI;
HACHTH(HUINPOBATH COOCTBEHHbIE IPOOJIEMBI U ONPENEIATH TTIaBHYIO IPOOIIEMY;
BBIJIBUTaTh BEPCHHU PELICHUS Tpo0ieMbl, GOpMyIMpOBaTh THIIOTE3bI, TPEJBOCXUILATH KOHEUHBII Pe3yJIbTaT;
CTaBUTH 1EJIb JEATEIILHOCTU Ha OCHOBE OIIPEIEICHHOI ITPOOIeMbl M CYILIECTBYIOIIMX BO3MOXKHOCTEH;
(dbopMynHpoBaTh ydeOHbIE 3a1a41 KaK Iark JOCTH)KEHHS TIOCTABICHHOM LIETH AeATeIbHOCTH;

e 00OCHOBBIBATh LIEJIEBbIE OPUEHTUPHI U IPUOPHUTETHI CChIJIKAMU Ha IIEHHOCTH, YKa3biBasi 1 00OCHOBBIBAS JIOTHYECKYIO
MIOCTIEI0BATENbHOCTD IIIaroB.

2.  YMeHune caMOCTOSTENBHO TUIaHWPOBATh IIYTH AOCTYDKEHHMS IeJIeH, B TOM YHCIIe allbTePHATHBHBIC, OCO3HAHHO BHIOH-
patb Hanbosee 3¢phexkTBHBIE CIIOCOOBI peIIeHNS YUeOHBIX U TO3HABATENbHBIX 3a7a4. OOyJaronuicsi CMOXKeET:

® OIpEeAeTATh HEOOXOAUMBIC IEHCTBHE(s]) B COOTBETCTBHUH C yueOHOHN M NMO3HABATENbHON 3aJaueil M COCTABIIATH AJIro-
PHUTM HX BBIIIOJTHEHHS;

e 000OCHOBBIBaTh U OCYIICCTBIIATH BEIOOp HamOoiee F(P(PEKTUBHBIX CIIOCOOOB pemieHus] YUeOHBIX U MO3HABATEIBHBIX

3a1a4;

®  OIpPEeAEIATH/HAXOANUTh, B TOM YHCJIE M3 MPEAJ0KEHHBIX BAPUAHTOB, YCIOBHS JUIS BBITIOJIHEHUS] YueOHON M 1O3HaBa-
TEJIHHOM 3a/1a49H;

e BBICTPaMBAThH KU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE OymyIiee (3asBIATh IeJIEBbIe OPUEHTHPHI, CTABUTh aJIeKBAaTHHIE
UM 33/1a44 ¥ NpejiaraTth AeUCTBUS, YKa3blBas U 000CHOBBIBAS JOTMYECKYIO MOCIIEI0BATEIHHOCTD IIAaT0B);

e BHIOMpaTh M3 MPEIOKEHHBIX BapUAaHTOB M CAMOCTOSITEIBHO HCKaTh CPEJACTBA/Pecypchl IS pelieHus 3aaa-
YH/IOCTKEHHS 1IN,

® COCTaBJIATH IJIaH PEUICHUS MTPOOIeMBbI (BBITOTHEHHS NPOEKTA, IPOBEACHHS UCCIICAOBAHNS);

e OIpEeAeNATh NMOTCHINAIbHbIE 3aTPYAHEHHUS NTPY PEIIeHNH y4eOHOH M Mo3HaBaTeNbHON 3aJaull M HaXOIWTh CPEACTBa
JUIS UX YCTPaHEHMUS;

® OIUCHIBATH CBOH OIBIT, OOPMIISIA €ro JuIsl Nepenadyl IpyruM JIOSM B BHE TEXHOJIOTHH PEIICHHS MPAKTHYECKUX
3a/1a4 OIIPEIEJICHHOT O KJlacca;

¢ ITAHUPOBATh U KOPPEKTHPOBATH CBOIO HHAMBHIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCHThH CBOU JCHWCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOCH JIesITeNIbHO-
CTH B TIPOIIECCE AOCTHKCHHS PE3yabTaTa, OMPEAeIsTh CIIOCOOB! IEHCTBHI B paMKax MPEUIOKEHHBIX YCIOBUI M TpeOOBaHMA,
KOPPEKTHPOBATH CBOM JICHCTBHSA B COOTBETCTBHH C M3MEHSIOMIEHCS cuTyanneil. OO0yJaroniiicss CMOXKET:

® OIpEAessTh COBMECTHO C NEJAaroroM M CBEPCTHUKAMM KPUTEPUU IUIAHUPYEMBIX PE3YyJIbTATOB M KPUTEPHUU OLIEHKU
CBOCH y4eOHOW AEATEIIEHOCTH;

® CHCTEeMaTH3MpOBaTh (B TOM YHCIE BHIOMPATh MPUOPUTETHBIE) KPUTEPHUH IUIAHUPYEMBIX PE3yJIbTaTOB M OLIEHKH CBOCH
JIeSITeTbHOCTH;

e 0TOMpPaTh MHCTPYMEHTHI JUIS OLICHUBAHMS CBOCH JESITEIILHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb CBOEH JEATEILHOCTH B
paMKax NpeIoKEeHHBIX YCIIOBUH U TpeOOBaHNii;
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® OLICHHMBATbH CBOIO JIEATEIBHOCTD, apIyMEHTUPYsI IPUYNHBI JOCTHKEHUS WIIM OTCYTCTBHS TUIAHUPYEMOT'O Pe3yIbTara;

® HaxOAWThb JOCTATOYHBIC CPEICTBA JUISl BHIOJHEHUS y4eOHBIX JEHCTBUI B M3MEHSIOLIEHCS CUTYalld W/WJIN TIPH OT-
CYTCTBUY IUITAHUPYEMOTO PE3yIbTaTa;

e paboTas 1Mo CBOEMY IIIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO AEATEIHHOCTh HA OCHOBE aHAIN3a M3MEHEHHUH CHTYya-
UM 7SI HOJTyYSHHMS 3aIlJIaHUPOBAHHBIX XapaKTEPUCTHK NPOLYKTa/pe3ynbTara,;

e YCTaHABIMBAThH CBA3b MEXIY MOJIYYCHHBIMU XaPaKTEPUCTUKAMH MPOAYKTA M XapaKTEPUCTHKAMHU MpoLecca NesTelb-
HOCTH U TIO 3aBEPIICHUH JICSITENbHOCTH MPEAIaraTh M3MEHEHNE XapaKTEPUCTHK MIPOIIEcca ISl MTOMYUICHUs YIIydIICHHBIX XapaKTe-
PHCTHK IIPOYKTa,;

® CBEpSTH CBOM JCUCTBHUS C LEIBIO U, IPU HEOOXOIUMOCTH, HCIPABIISATH OIIMOKH CAMOCTOSITENIBHO.

4.  YMeHHE OLCHUBAThH NPABWILHOCTH BBINOJIHEHHUS y4eOHOH 3aaaun, COOCTBEHHBIE BOZMOXKHOCTH ee perieHus. O0y-
YaIOUIMNUC CMOXKET:

® OIpEeAeNATh KPUTEPUH NPABWILHOCTU (KOPPEKTHOCTH) BHITIOJIHEHHS Y4eOHOM 3a1a4H;

® AHAIHM3UPOBATh M OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOIIET0 MHCTPYMEHTAPHS ISl BBHITIOJIHEHUS Y4eOHOMH 3a-
Jlaum;

e CBOOOMHO TOJB30BATHCSA BHIPAOOTAHHBIMH KPHUTEPHAMH OLEHKH M CaMOOLICHKH, MCXOIS M3 LETH W HMMEIOIINXCS
CPEICTB, pa3iiyasi pe3yJIbTaT U CIIOCOObI eCTBUH;

e OLEHMBATh NPOIYKT CBOCH NEATEIHLHOCTHU IO 33JaHHBIM H/MIIA CAMOCTOSTENBHO ONPENEIEHHBIM KPUTEPHSIM B COOT-
BETCTBUH C LIENIBIO IESITEIHOCTH;

e 00OCHOBBIBAaTh JOCTH)KUMOCTD II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKHM CBOMX BHYTPEHHHX PECYpPCOB M JI0-
CTYIHBIX BHEITHUX PECYPCOB;

e (UKCHPOBATh M AaHATM3UPOBATH TUHAMHKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

5. BuaseHue OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHSATHS PEIICHUH U OCYILECTBICHUSI OCO3HAHHOTO BBIOOpa B
y4eOHOI1 1 mo3HaBaTeapbHOW. O0yUaroIUIics CMOXKET:

e Ha0MIOAATh M aHAIM3UPOBATH COOCTBEHHYIO Y4EOHYIO U I03HABATEIbHYIO NEATEILHOCTh M JESTEILHOCTh APYTUX
00ydJaromuxcs B IIPOIECCce B3aNMOIIPOBEPKHY;

® COOTHOCHTH peallbHbIC U IIAHUPYEMbIC Pe3yIbTaThl HHANBUAYAIbHOW 00pa30BaTeIbHON ACATEIHHOCTH H JIETIATh BbI-
BOJIBI;

® TPUHMMATH PEIICHUE B yUEOHOI CUTYyaIli M HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSATENHHO ONPENEIATh MPUINHBI CBOETO ycIleXa MM HEYCIIeXa U HaXOAUTh CIOCOOBI BBIXOa U3 CUTYalluH He-
ycrexa;

® PETPOCHEKTHBHO OMPEIENATh, KaKue ACHCTBHA MO PEUICHHI0 y4eOHON 3aJa4yu WM IapaMeTpsl 3TUX ACUCTBUI Mpu-
BEJIU K MOJIY4EHHIO UMEIOIIETrocs IPOayKTa yueOHO NesaTeIbHOCTH;

® IEMOHCTPHPOBATh IPUEMBI PErYISILHN ICUXOPHU3NOIOTHIECKUX/ IMOLMOHAIIBHBIX COCTOSIHUM ISl TOCTHKEHUS d(¢-
(exra ycriokoeHus (YCTpaHEHHUS] SMOIMOHAIBHON HaNpsHKEHHOCTH), 3((deKTa BocCTaHOBIEHHs (ociabieH s IPOSBICHUH yTOM-
nienuns), 3¢ dexra aKTUBU3AIUH (TOBBINICHHS ICUXO()U3HOIOTHIECKON PEAKTUBHOCTH).

ITo3naBareabnbie YVY/|

6. YMeHune omnpenenaTh MOHATHS, cO3/1aBaTh 0OOOIIEHNUS, YCTaHABIMBATH aHAIOTHH, KJIACCH(PHUIMPOBATH, CaMOCTOSI-
TEJILHO BBIOMpATh OCHOBAHUS M KPUTEPHUH /IS KIAacCH(UKAINH, YCTAaHABINBATH PUYINHHO-CIIEICTBEHHBIE CBA3H, CTPOUTD JIOTH-
YEeCKOe paccyskAeHHe, yMO3aK/IoueH!e (MHAYKTHBHOE, IeyKTHBHOE, 110 aHAJIOTUH) U JIeTaTh BEIBOABL. OO0yJalomMics CMOXKET:

e 10AOHMpaTh CIOBA, CONOAYNHEHHBIE KIIIOYEBOMY CIIOBY, OTIPE/IEIISIONINE er0 IPU3HAKNA 1 CBOWCTBA;

®  BBICTPAMBATh JIOTUUECKYIO LIEMOYKY, COCTOSIIYIO M3 KIHOUEBOIO CJIOBA U COIOIYNHEHHBIX €MY CJIOB;

®  BBIJICISITH OOLIMI MMPU3HAK JIBYX WIM HECKOJBKHUX MPEAMETOB WM SIBIICHUH U OOBSCHATH UX CXOJICTBO;

e 00BEAUHATH NpPEAMETHl M SIBJCHUS B TPYIIBI [0 ONPECJICHHBIM IPH3HAKaM, CPaBHUBATH, KJIACCU(PHULIUPOBATH U
0000111aTh (aKTHI U SABJICHUS;

®  BBIJICIIITH SIBJICHUE U3 OOLIETO psJa APYIUX SBICHHN;

® OIpEeAeNATh 00CTOSATENbCTBA, KOTOPBIE MPEIIECTBOBAIN BOSHUKHOBEHHIO CBSI3H MEXY SIBICHUSMHU, U3 ATUX 00CTOsI-
TEJILCTB BBIACISTH ONPENEIISIOIINE, CIIOCOOHBIE OBITH MPUUMHON JAaHHOTO SIBJICHUS, BBISBIISTH NPUUMHBI U CIEICTBUS SIBIICHUI;

® CTPOUTH PacCyXJCHHE OT OOIINX 3aKOHOMEPHOCTEH K YacTHBIM SIBJICHUSIM M OT YaCTHBIX SBJICHUH K OOLIMM 3aKOHO-
MEpPHOCTSIM;

® CTPOUTB paccykie€HHe Ha OCHOBE CPaBHEHMS NPEMETOB U SBJICHHUH, BBIJICIISS TIPH 3TOM OOIIHME IPU3HAKY;

e y3yIaraTh NOJIYYEHHYIO HH(OpMANUIO, HHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMoi 3a/1auu;

® CaMOCTOSTENHHO yKa3bIBaTh Ha WH(OPMAIIMIO, HYXKAAIOIIYIOCS B MPOBEPKE, MMpeyiaraTh U MPUMEHSTh Crocol mpo-
BEPKHU JIOCTOBEPHOCTH UH(OpMALIUH;

e BepOaIM30BaTh SMOLMOHAIBHOE BIIEYATICHHE, OKA3aHHOE Ha HEr0 HCTOUYHHKOM;

e OOBSCHATH SIBICHHS, IPOLECCHI, CBSI3M M OTHOLICHHS, BBISBISIEMbIE B XOJI¢ T03HABATEILHON M HCCIIEN0BATEIbCKOM
JIESITeTFHOCTH (TIPUBOJUTE OOBSICHEHHE C M3MEHEHHEM (OPMBI IPEICTABICHNUS; O0BICHATD, ACTAIN3NPYS WIN 00001m1ast; 00Bsic-
HATb C 33JaHHOH TOUKH 3PEHHUS);

® BBISBJIATH U Ha3bIBaTh NPUYMHBI COOBITHS, SBJIECHUS, B TOM YHCIIE BO3MOXKHbIe/Han0oJee BEpOsATHBIE IIPHYMHBI, BO3-
MOXKHBIE TIOCIIEJICTBUS 38 JaHHOW IIPHYMHBI, CAMOCTOSITEIEHO OCYIIECTBIISISI IPUYNHHO-CIIEICTBCHHBIN aHaIIN3;

e JenaTh BHIBOJA Ha OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOUEK 3PEHMs, IOJITBEPXKIATh BBHIBOJ COOCTBEHHOM apry-
MEHTalXeH WK CAMOCTOSITEIEHO TOJIyYeHHBIMH JaHHBIMH.

7. YMeHue co3naBaTh, NIPUMEHSTH U MPEOOPa30BHIBATh 3HAKU U CUMBOJIBI, MOJIENIH M CXEMBI JJIs peIIeHHUs YUeOHBIX U
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MO3HAaBaTENBHBIX 33/1a4. O0yyJaromuiicss CMOXKeET:

e 0003HaYaTh CUMBOJIOM U 3HAKOM IPEAMET U/MUJIH SIBIICHHE;

® OIpPEAETATH JOTHUECKHE CBSI3M MEXIy MPEeIMETaMU W/WIH SIBICHASIMH, 0003HA4aTh JaHHBIC JJOTUUECKHE CBSI3U C IO-
MOIIBIO 3HAKOB B CXEME;

e co3maBaTh aOCTPaKTHHIN WM pealbHBII 00pa3 mpenMeTa W/Wid SBICHUS;

® CTPOUTH MOJEINB/CXeMy Ha OCHOBE YCIIOBHI 3aJaui W/ WK criocoba ee penIeHus;

e CO37aBaTh BepOaNbHBIC, BEMIECTBEHHBIE 1 HH(GOPMAIIMOHHBIE MOJIETH C BBIICICHUEM CYIIECCTBCHHBIX XapaKTEPHCTHK
00BeKTa IS OTIPEIENICHNS crtoco0a PEelIeHNs 3a1a4H B COOTBETCTBUH C CUTYaIHeH;

e 1peoOpa3oBBIBATh MOJIEIH C LIENIBIO BBISBICHHUS OOIINX 3aKOHOB, ONPEICIISIONINX JaHHYIO IIPEAMETHYIO 00JIacTh;

® [EPEBOJAUTH CJIOXHYIO 10 COCTaBY (MHOTOACIEKTHYI0) MH(GOPMAIMIO K3 rpaduueckoro Wiv (opMain3oBaHHOTO
(CMMBOJIBHOT'0) TIpEJICTaBJICHHsI B TEKCTOBOE, H HA000POT;

® CTPOUTH CXEMY, aJlTOPUTM JAEHCTBUS, WCIPABIATh WM BOCCTAHABIMBATH HEW3BECTHBIN paHEe aJTOPUTM Ha OCHOBE
MMEIOLIErocst 3HaHUs 00 00bEKTe, K KOTOPOMY IIPUMEHSIETCS aJITOPHUTM;

® CTPOUTH JI0Ka3aTeNLCTBO: MPSMOE, KOCBEHHOE, OT IPOTHBHOTO;

® aHAIM3HPOBATH/pe(IEKCUPOBAThH OMBIT Pa3pabOTKU U peaTn3aliuil yIeOHOTO IIPOEKTa, MCCICI0BAHUS (TEOPETHIECKO-
0, SMIIIPUIECKOT0) Ha OCHOBE MPEII0KEHHOW MPOOJIEMHON CUTYaINH, TIOCTAaBJICHHON IIETIM W/HITH 3aaHHBIX KPUTEPHEB OLICHKH
MIPOAYKTa/pe3ybTara.

8.  CwmpicnoBoe uteHne. OOYyJaIONUIIACS CMOXKET:
HaXOJUTh B TEKCTE TpeOyeMyro nH(opManuio (B COOTBETCTBHH C LIEISIMU CBOEH JICSITEIEHOCTH);
OPHUCHTHUPOBATHCA B COACPIKAaHNUU TCKCTA, IOHUMATh I.leJ'IOCTHI:-IfI CMBICJI TEKCTA, CTPYKTYPUPOBATH TEKCT,
YCTaHABJIMBATh B3aMMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SIBICHUH, MPOILIECCOB;
PE3IOMHPOBATH INIABHYIO HICIO TEKCTa;
KPUTUYECKH OLICHUBATh COZAEPKaHue U POpMy TeKCTa.

9. Pa3Butue MOTHUBAIUMU K OBJIAACHUIO KyHLTypOﬁ AKTHUBHOT'O HMCIIOJIb30BAaHHsA CHOBapeﬁ H ApYTUX IMOUCKOBBIX CHUCTECM.
OOydJaronIiicss CMOXKET:

L4 OIIPEALCIATh HGO6XOZ[I/IMLI€ KIIFOYCBBIC ITIOMCKOBLIC CJIOBA U 3aIIPOCHI;
L4 OCYIICCTBIIATH B321PIMO,I[CI7[CTBPI€ C JJICKTPOHHBIMH MMOUCKOBBIMU CUCTCMAMMU, CIIOBApsAMU,
L4 (1)OpMI/Ip0BaTL MHOKCCTBCHHYIO BLI60pKy N3 ITIOMCKOBBIX NCTOYHHUKOB JIJIA 06’B€KTI/IBI/I3aHI/II/I PE3yabTATOB IOUC-

Ka;

® COOTHOCHUTH MOJYYECHHBIEC PE3YNIbTATHI IIOMCKA CO CBOCH AEATENBbHOCTHIO.

KommyHukaTuBHblie Y'Y /[

10 YMeHue opraHu30BBIBaTh Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JIESTEIBHOCTD C YYUTENIEM M CBEPCTHHKAMHU; pa-

00TaTh MHAMBHUAYAIHHO U B IPYIIIE: HAXOIUTh 0O0lIee pelIieHne U pa3pemars KOH(IMKTH Ha OCHOBE COTJIACOBAHUS TO-

3ULUHA U ydeTa HHTepecoB; (OPMYJIMPOBATh, apI'yMEHTHPOBATh 1 OTCTauBaTh cBoe MHeHUe. O0yJaromuiics CMOXKeET:

— OIpeaeNsATh BO3MOXKHBIE POJIM B COBMECTHOM /I€ATEIIFHOCTH;

— HWIpaTh ONpPEAEIEHHYIO POJIb B COBMECTHOM J1€ATENbHOCTH;

— TPUHUMATH TO3UIUIO COOECETHNKA, TOHUMAS MTO3UIIHIO JPYTOTO0, Pa3lINiaTh B €T0 PeUl: MHEHHE (TOYKY 3pEHHUs), 0-
Ka3aTeNbCTBO (apTyMEHTHI), PaKThI; TUIIOTE3bI, aKCHOMEBI, TEOPHH;

— OIpEeNeNsiTh CBOW IACHCTBUS M JCHCTBHA MapTHEpPa, KOTOPHIE CIIOCOOCTBOBAIM FUTH TPEISATCTBOBAIH IIPOIYKTHBHOM
KOMMYHHKaIUH;

— CTPOWTH MO3UTHBHBIE OTHOLICHHS B Ipoliecce yueOHOM 1 MO3HAaBaTENbHOM AEATENbHOCTH;

— KOPPEKTHO W apryMEHTHPOBAHHO OTCTaMBATh CBOIO TOUKY 3PEHUS, B JUCKYCCHU YMETh BBIIBUTATh KOHTPAPTYMEHTHI,
nepedpa3upoBaTh CBOKO MBICIb (BJIaJICHHE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUThCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM IPU3HABATH OUIMOOYHOCTH CBOETO MHEHUS (ec-
JI OHO TaKOBO) ¥ KOPPEKTHPOBATH €T0;

— TpemyaraTh aJbTCPHATUBHOE PEIICHNE B KOH(PIUKTHOH CUTYaIUH;

— BBIJCIATH OOIIYIO TOUYKY 3PCHHS B IUCKYCCHHU;

— JIOTOBapWBATHCA O MPABHJIAX M BOPOCAX IS OOCYKICHHS B COOTBETCTBHH C IIOCTABIICHHOH Tepe.l TPYIIOHN 3a1a4eit;

— OpraHU30BBIBATH Y4eOHOE B3aWMO/ICHCTBUE B IpyIiie (OMpeaeNsaTh OOIIUE ST, PaCIPENEIITh POIH, JOTOBAPUBATh-
csl APYT € APYTOM M T. [1.);

— YCTpaHATh B paMKax JUAJIOTa Pa3phIBBl B KOMMYHHUKAIIMH, 00yCIOBICHHBIC HETOHUMAHUEM/HETIPUITUEM CO CTOPOHBI
cobecenHmKa 3a1a49u, GOPMBI WITH COACPKAHUS TUAIOTA.

11. YMeHne 0CO3HaHHO HCIIONB30BATh PEYEBhIC CPEICTBAa B COOTBETCTBUH C 33aJaueii KOMMYHUKAIUN JUTSI BBIpaXke-
HHUSI CBOMX YYBCTB, MBICTICH M MOTPEOHOCTEH LIS IUTAHUPOBAHMSA U PETYISILUN CBOCH IESTEIbHOCTH; BIAJCHHE YCTHON M MUCH-
MEHHOW Pedbl0, MOHOJIOTHIECKOW KOHTEKCTHOU peubto. O0yJaromuiicss CMOXKET:

e ONpeaesATh 3a7ayy KOMMYHHUKAINH U B COOTBETCTBUH C HEH OTOMPATh peueBbIe CPEACTBA;

e 0TOMpAaTh U UCIIOJL30BATh PEYEBEIC CPEICTBA B MPOIIECCE KOMMYHHKAIIMU C APYTHMH JTIOABMH (IHANOT B ITape, B Ma-
JIOH IpyIIe U T. 11.);

® IIPEJCTABIATH B YCTHOW WIIM ITUCEMEHHOH (popMe pa3BepHYTHIH IIaH COOCTBEHHOW JEATEIBHOCTH;

e coOdrOaTh HOPMBI YOIIMYHON pedH, PErIAMEHT B MOHOJIOTE H TUCKYCCUH B COOTBETCTBUH C KOMMYHHUKATUBHOM 3a-
nadeit;

® BBICKa3bIBATh U 0OOCHOBHIBATH MHEHHE (CYXKJCHHE) U 3allpallliBaTh MHEHUE MapTHepa B paMKax JAUaiora;
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® [PUHMUMATH PELICHUE B XOJIE JUAJI0Ta U COTIACOBBIBATH €r0 C COOECETHUKOM;

® UCIIOJIb30BaTh BepOaJIbHBIE CPENCTBA (CPEICTBA JIOTHYECKOW CBSI3M) JUIS BBIACICHHUS CMBICIIOBBIX OJIOKOB CBOETO BBI-
CTYIUICHHS;

® JICIONb30BaTh HEeBepOalbHBIE CPEICTBA MM HAIJIAHBIE MaTepHalbl, IIOJrOTOBICHHBIE/OTOOPAHHBIE 110X PYKOBOI-
CTBOM Y4YHUTEJIS;

e JlenaTh OLECHOYHBIN BBIBOJ O JOCTM)KCHHH IeJH KOMMYHHKAIMH HEMOCPEICTBEHHO IOCIE 3aBEpLICHHUs KOMMYHHKa-
THUBHOTO KOHTAaKTa U 000CHOBEIBATH €T0.

12. dopMupoBaHHe M DPA3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BaHUSA HH(OPMAIHOHHO-KOMMYHHUKAIMOHHBIX
texHonoruit (nanee — UKT). O6yuatomuiicss cMoxker:

e [ICJICHANPABJICHHO UCKATh M HCIIOJIb30BaTh MH(QOPMAIMOHHBIE PECYpPCHI, HEOOXOANUMBIE JUISl PEIlCHHs YYEOHBIX H
MpaKTHYECKUX 3a1a4 ¢ moMouibio cpeacts UKT;

e BBIOMpPATH, CTPOMTH U MCIOJIE30BATh 3JEKBATHYI0O MH(OOPMALMOHHYIO MOZAENb JUIS MEpeaadd CBOMX MBICIICH cpel-
CTBaMH €CTECTBEHHBIX M ()OPMAIBHBIX S3bIKOB B COOTBETCTBHH C YCIOBUSIMU KOMMYHHKAIMH;

e BBIICIATH HH(QOPMAIIMOHHEIN aCIeKT 3a1a4H, ONePUPOBATh JAaHHBIMH, HCIIOIb30BaTh MOJIEIIb PEIICHNUS 3a/1a4H;

® JICIIOJIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKJIFOYAsl BEIOOP aIeKBATHBIX 3a/ladye HHCTPYMEHTAJIBHBIX MPOIPAMMHO-
anmnapaTHbIX CPEACTB M CEPBHCOB) IS PEIleHUS WH(QOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4eOHBIX 3a1ad, B TOM YHCIIE: BBI-
YHCIICHNE, HAaTMCAHKe [IICeM, COUYMHEHHH, JOKIa0B, pedepaToB, CO3AaHNUE MPE3CHTALNN 1 JIp.;

®  JCIONb30BaTh HHMOPMALUIO C YYSTOM STHYECKHX ¥ PABOBBIX HOPM;

e co3JaBaTh MH(OPMALMOHHBIE PECYPChl PA3HOTO THIA M JUIS Pa3HBIX ayAUTOpUil, coOIronaTh HHPOPMAIMOHHYIO TH-
THeHy M IpaBuia HHOOPMaLMOHHOH 6€30T1aCHOCTH.

BoinyckHUK HayuyuTcesi B 7-9 kiaccax (Ui MCNOJIb30BaHNUs B NOBCEJHEBHOM KM3HU U 00ecreyeHusi BO3MOKHOCTH
YCHENHOTO0 MPOJ0JIKeHUsI 00pa3oBaHusi HA 6a30BOM YPOBHE)

DJIeMeHThI TeOPHU MHOKECTB 1 MATEeMATHYeCKOM JIOTUKH

. OneprpoBaTh Ha 6a30BOM ypOBHE! IIOHATHUAMH: MHOKECTBO, DIEMEHT MHOXKECTBA, MOIMHOMKECTBO, IPHHAIIEK-
HOCTb;

. 3aaBaTh MHOKECTBA TIEPSUUCIICHIEM UX 3JICMECHTOB;

® HaXOJWTh IepecedcHre, 00beINHEHNE, TIOIMHOXKECTBO B MPOCTCHIIINX CHTYAIUX;

e OIECpPUPOBATH Ha 0A30BOM YPOBHE MOHATUSIMH: ONPEACICHUE, aKCHOMa, TEOpEeMa, T0Ka3aTeIbCTRO;

® TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI IJIS1 IOATBEPKASHUS CBOMX BBICKA3bIBAHHIA.

B noBcegHeBHOI KM3HM ¥ TIPU U3YYEHHHU JAPYTUX NMPeIMETOB:

. HCTIOJIB30BaTh TpaQuUeCKOe MPEACTaBICHUE MHOXKECTB JJIsl ONMCAHUS PEATIbHBIX MPOIICCCOB U SIBICHUIA, IPU pelie-
HUH 33249 APYTUX YICOHBIX MPEIMETOR.

Yucaa

. OmnepupoBath Ha 0a30BOM YPOBHE HMOHATHSIMU: HATYPaJIbHOE YHCIIO, IIeJI0e YHCI0, OOBIKHOBEHHAS IpO0b, AeCATHY-
Hasl IpoOb, CMENIaHHas IPO0b, PallMOHANEHOE YHCIIO0, apU(PMETHICSCKUN KBAIPATHBIH KOPEHB;

. HCTIOJIB30BaTh CBOIMCTBA YHCEIN U MPaBHiIa CHCTBUI IPH BHITIOJTHEHUH BEIYHCICHUH;
KCIOJIb30BaTh NPU3HAKHU AETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCICHUHN U PEILIEHUU HECJIOKHBIX 3a/]1a4;
BEITIOJTHATE OKPYTJICHHUE PAMOHANBHBIX YUCEN B COOTBETCTBHU C IIPABHUIIAMU;
OIICHUBATh 3HAUEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOTO 1EJI0T0 YUCIIa;
pacrno3HaBaTh palMOHAIbHbIE U UpPaIlMOHATbHbBIE YHCIIA,
CpaBHUBATh YUCIIA.

B noBceaHeBHOI KM3HM ¥ TIPU U3YYEHHHU APYTUX NMPeIMETOB:

. OIICHUBATh PE3YJILTATHI BRIYMCICHUHN MPU PEIICHUH MPAKTUUYECKHUX 3a]1a4;

. BEITIOJTHATH CPAaBHEHUE YUCEI B PEATbHBIX CUTYAIHSX;

. COCTaBJIATH YHCIIOBBIC BBIPAKEHHS TIPY PEIICHUH MPAKTHICCKIX 3a/1a4 U 33/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB.

ToskaecTBeHHbIEe IPe00pa3oBaHUS

. BEINIOTHATE HECITOKHBIE MTPe0Opa30BaHUs Il BEIYUCIICHUS 3HAYCHUI YHCIOBBIX BBIPAKEHHM, COIEPIKAIIUX CTEIIe-
HU C HaTypaJibHBIM [TOKa3aTejIeM, CTEIIEHH C LIeJIbIM OTPULATENbHBIM IT0Ka3aTeleM;

. BBITIONTHATH HECIIOKHBIE MPe0Opa30oBaHus LEIbIX BHIPAKEHUN: pacKphIBaTh CKOOKH, TIPUBOJUTH MOJOOHbBIE cllarae-

MBIE;
®  HCTOJIB30BaTh (HOPMYJIBI COKPAIICHHOTO YMHOXKEHHS (KBaApaT CyMMBI, KBaJpaT Pa3HOCTH, Pa3HOCTH KBAJpPaTOB)
JUIsL YIIPOLIEHMSI BBIYMCIIEHUIM 3HAUEHUI BBIPAXKECHUIA;
e  BBINOJHATH HECIOKHBIE PEOOpa30BaHNS APOOHO-THHEHHBIX BRIPAKEHHH U BRIPAKCHHUN C KBaIPATHBIMU KOPHSIMHU.
B noBscegHeBHOM KM3HM M NIPM M3YYEHHHU APYTHX NPeIMETOB:
e  TIOHUMATb CMBICII 3aIIMCH YHCJIA B CTAHAAPTHOM BH/IE;
e  omepupoBaTh Ha 0A30BOM ypOBHE MOHITHEM «CTaHIApTHAs 3aIHCh YUCIIay.
YpaBHeHus 1 HepaBeHCTBA

13H€CI) " Jajie€ — pacrio3HaBaTb KOHKPETHBIC IMPHUMCEPBI 06IIII/IX MOHATHH II0 XapaKTCPHbIM IPU3HAKAM, BBIIMIOJHATH }Ieﬁ-
CTBUA B COOTBETCTBUU C ONIPCIACIICHUEM U HpOCTeI\/'II_HI/IMI/I CBOMCTBAMHU HOHS[TI/Iﬁ, KOHKPETU3UPOBATH IIPUMEPAMU OGH.II/IG NOHATHUA.

5



e  OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSIMH: PaBEHCTBO, YKMCIOBOE PAaBEHCTBO, YpPaBHEHHE, KOPEHb ypaBHEHUS,
pelleHre ypaBHEHHMS, YHCIOBOE HEPABCHCTBO, HEPABEHCTBO, PELIIEHIE HEPABEHCTRA;
MIPOBEPSITH CIIPABEATMBOCTD YHCIOBBIX PABCHCTB U HEPABEHCTB;
pelIaTh TMHEHHBIE HEPABCHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSIINECS K TNHEHHBIM;
pemaTh CUCTEMBI HECJIOKHBIX JIMHEHHBIX YpaBHEHHUH, HEPABEHCTB;
MIPOBEPSITH, SABJIACTCS JIN JaHHOE YNCIIO PEIICHUEM ypaBHEHHS (HEpPaBCHCTBA);
pemaTh KBagpaTHBIEC YpaBHEHNUS 10 (hOpMyIie KOpPHEH KBaJpaTHOTO ypaBHEHHUS;
n300paxkaTh pelIeHHs] HEPAaBEHCTB M X CHCTEM Ha YUCIIOBOW IPSIMO.

B noBceaHeBHO KM3HU M NP H3YYeHUH IPYTUX MPeIMETOB:

®  COCTaBIATH M pelIaTh JMHEHHBIC YPAaBHEHU MIPU PEIICHUH 3a]a4, BOSHUKAIOIIUX B IPYIHX YYEOHBIX MpEIMETax.

DyHKIHA

e  Haxoauts 3HaueHHe HYHKIHMH IO 33 JaHHOMY 3HAYCHUIO apTyMEHTa;

e  HAXOJWTh 3HAYCHHUE apI'yMEHTa IO 3a/JaHHOMY 3HaUCHHIO (DYHKIMU B HECJIOXKHBIX CHUTYaIIX;

e  ONpenensITh MOJOKEHHE TOYKH IO €€ KOOpAMHATaM, KOOPAMHATHI TOYKM IO €€ IMOJ0KEHHI0 Ha KOOPAWHATHON
IUTOCKOCTH;

e 10 rpadUKy HAXOAUTh 00JIACT ONMPEAEICHHUS, MHO)KECTBO 3HAUCHUH, HyIH (PyHKINH, TPOMEXYTKH 3HAKOIIOCTOSH-
CTBa, MPOMEXYTKH BO3pacTaHMs U yObIBaHNS, HANMOOJbIIEE U HANMEHBIICE 3HAUCHHS (QYHKIINH;

e  cTpouTh rpadvK TMHEHHON QYHKIHH;

®  [pOBEpsTH, SBISAETCS JIM JaHHBIN rpaduk rpadukoM 3aqaHHON (QyHKUMM (TMHEWHOHM, KBaJApaTUYHOM, 0OpaTHOM
MIPOIOPLIMOHATIBHOCTH);

e  ompenensTh NpUONMKEHHBIC 3HAUSHUST KOOPIMHAT TOYKH NepecedeHust rpagukoB QyHKIui;

e  omepupoBarh Ha 0a30BOM YpPOBHE MOHSTHSIMHU: MOCIENIOBATEILHOCTD, apiu(MeTHIecKas: IPOrpeccus, reoMeTpuie-
CKasi IPOTPECCHsI;

e  pemarh 33Jayd HA MPOTPECCHH, B KOTOPHIX OTBET MOXET OBITH MOJIyYeH HEMOCPEACTBEHHBIM MOACYETOM O€3 Ipu-
MeHEeHHS HOPMYIIL.

B noBceHeBHOM KM3HU M NP U3YYeHUH IPYTUX NMPeIMeTOB:

®  HCIOJIB30BaTh TPaMKH pealbHBIX MPOLECCOB M 3aBHCHMOCTEH AJSI ONpENeNICHHS HX CBOWCTB (HauOONbIINE U
HaMMEHbIINE 3HAYECHUS, IIPOMEKYTKH BO3PACTAaHMA M yOBIBAaHHS, 00IACTH MOJIOKHUTEIBHBIX M OTPHULIATENIbHBIX 3HAYCHUH U T.11.);

®  HCIOJIb30BaTh CBOWCTBA JINHEHHON (DyHKIMH U ee rpadyK IIPU PeIICHNH 3a1ad U3 APYTUX yIeOHBIX MPEIMETOB.

CraTncTuka u Teopusi BEposiTHOCTEI

e  lIMeTh mpeAcTaBICHUE O CTATUCTUYECKUX XaPAKTEPUCTHUKAX, BEPOSITHOCTU CIIy4aiHOrO COOBITHS, KOMOMHATOPHBIX
3ajaydax;

pewmars npocreiine KOMOMHATOPHBIE 331a41 METOOM IIPSIMOT0 M OPraHW30BaHHOTO nepedopa;
NIPE/ICTABISITh IaHHBIE B BUJIE TaOJIUII, AUarpamm, rpadukos;
YUTaTh MHPOPMAIHIO, IPEICTABICHHYIO B BU/IE TAOJMIIbI, TUarpaMMBl, TpaduKa;
OTIPEETISITh OCHOBHBIE CTATHCTHUECKHE XapaKTEPUCTHKN YUCIOBBIX HaOOPOB;
OILIEHMBATH BEPOSITHOCTH COOBITHS B MIPOCTEHIINX CITydasiX;
HMETh NPEZCTaBICHUE O POJIM 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SBJICHUSIX.

B noBceaHeBHO KM3HU M NP U3YYeHUH IPYTUX MPeIMeETOB:

®  OIIEHMBATH KOJIMYECTBO BO3MOXKHBIX BApHAHTOB METOJIOM Iiepedopa;

e  UMETh IPEACTaBICHUE O POJIH IIPAKTUIECKH JOCTOBEPHBIX M MAIIOBEPOSITHBIX COOBITHIA;

e  CpaBHHUBAaTh OCHOBHBIE CTATHCTHYECKHE XAPAKTEPUCTHUKH, IOIyUYEHHBIE B IPOLECCEe PELICHNUS MPUKIATHON 3a/1auH,
H3YUYEHHS PEasIbHOTO SIBJICHHUS,

®  OIICHHMBATh BEPOSITHOCTH PEAIBLHBIX COOBITHI U SIBJICHUI B HECIIOKHBIX CUTYaIIUsX.

TekcToBbIE 321241

e  Pemath HecIOXXHBIE CIOXKETHBIE 331241 Pa3HbIX TUIIOB HA BCEe apU(PMETHIECKUE JICHCTBHS;

®  CTPOWTH MOJEJb YCIOBHS 3aJaull (B BUJE TaOJIMUIIBI, CXEeMbl, PUCYHKA MM YPaBHEHUs), B KOTOPOI JaHBI 3HAUEHHS
JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJINUNH, C LIEJIBIO TIONCKA PEIICHUS 3a1a4H;

®  OCYIIECTBIIATH CIIOCOO IOWCKA PEIICHUs 3aa4t, B KOTOPOM PACCY)KIAEHHE CTPOUTCS OT YCIOBHS K TPEOOBAHHIO MITH
OT TpeOOBaHMS K YCIIOBHIO;

®  COCTaBIIATH IJIAH PELICHHUS 3a1a4H;
BBIJICIIATH 3TAIBI PEIICHHUS 3a/1a4H;
HHTEPIPETHPOBATH BEIYHCIUTEIBHBIEC PE3YIbTATH B 3a/1a4€, ICCIIE0BATh IOIyYeHHOE pEeIIeHHEe 3aJauy;
3HATh pa3In4yie CKOpOCTeil 00BEKTa B CTOSIEH BOJIE, TPOTUB TEUCHHUS U 10 TEUCHHUIO PEKH;
pemaTh 3a/1a41 Ha HaXO’KICHHUE YaCTH YHCIa U YUCJIA TI0 €T0 YacTH;

e  pemarh 3aJaudl Pa3HBIX TUIIOB (Ha pabOTy, Ha MOKYIKH, HA JIBI)KCHHE), CBA3BIBAIOLINX TPU BEIMYHMHBI, BBIICISATH
9TY BEJIMYUHBI U OTHOLIEHUS MEXIY HUMU;

e  HAXOJAUTh MPOLEHT OT YHCIIA, YUCIO MO MPOLEHTY OT HETO, HAXOAUTh NPOLIEHTHOE CHIKEHHE MU IPOLIEHTHOE MO~
BBIIIIEHUE BEJTNYUHBL;

e  pelaTh HECIO0XHbIE JOTMYECKHE 3aaUull METOJJOM PACCYXkKICHHIMA.

B noBcenHeBHOI JKM3HU U IPH U3y4YeHUH JAPYTUX NPEAMETOB:
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®  BBIJBUTATh TUIOTE3BI O BO3MOXHBIX IPEACIbHBIX 3HAYCHUSIX UCKOMBIX B 33/1a4€ BEJIMYHH (JI€71aTh IPUKUKY).

Hcropus MmaTeMaTuKu

e  OmnwmceBaTh OTAETHHBIC BHIAIONINECS PE3YIbTATHI, TOMYyUCHHBIEC B X0/I€ Pa3BUTHS MATEMATHKH KaK HAYKH;

e  3HATh MPUMEPHI MATEMAaTUYECKUX OTKPHITUHN U UX aBTOPOB, B CBA3U C OTEUECTBEHHOW U BCEMUPHOU HCTOPHE;

¢  TIOHMUMAThH POJIb MATEMATHKH B pa3BUTHH Poccun.

MeToabl MATEMATHKH

e  BriOupaTh moaXOIsIINil H3YIeHHBIH METO IS peIICHIH N3YUYEeHHBIX THIIOB MaTEMAaTHICCKHUX 3a/1aY;

e [IpuBoauTh mpUMEpHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKpY)KaloIIel AeHCTBUTEIHHOCTH U MPOU3BEICHUSIX
HCKYCCTBA.

BbInycKHUK MOJYyYUT BO3MOKHOCTH HAYYUTHCSI B 7-9 Ki1accax sl odecriedeHnsi BO3MOKHOCTH YCIIEUIHOTO NPo-
JA0JKeHHs1 00pa3oBaHus Ha 0230BOM M yri1y0/J1éHHOM YPOBHSIX

JJIeMeHThI TEOPUM MHOKECTB M MaTeMaTH4YeCKOii JIOTuK1

e Onepuposamv?® nonamusmu.: onpedeienue, meopema, aKCuomd, MHONCECME0, XAPAKMEPUCTUKU MHONCECMEA, dIe-
Menm MHOJICecmed, nycmoe, KOHeuHoe U 6eCKOHeuHoe MHOICECNBO, NOOMHOINCECMBO, NPUHAONEIHCHOCHb, BKIIOYEHUE, PABCHCIBO
MHOJICECB,

®  u300padicamv MHOINCECMBA U OMHOUIEHUE MHOICECTNE C NOMOWLIO KpY2os Dilnepa;

®  onpedenams NPUHAONEHCHOCIb INEMEHMA MHOICECHEY, 00bEOUHEHUIO U NePeceteHUIo MHOICECE;

®  3a0a8amb MHOICECMBO C NOMOWLIO NEPEYUCTIeHUs INEMEHIO8, CIOBECHO20 ONUCAHUSL

®  onepuposamb NOHAMUAMU: EbICKA3bIEAHUE, UCTUHHOCTb U JIOJCHOCMb GbICKA3bIGAHUS, OMPUYAHUE GbICKA3bIGAHULL,
onepayuu Hao 6bICKA3LIGAHUAMU. U, UTU, He, YCIIOG6HbIE GbICKA3bIBAHUS (UMNIUKAYUL);

®  CmMpoumv 6bICKA3bIEAHUS, OMPUYAHUS 6bICKAZbIEAHULL.

B noBceHeBHO¥ KM3HU M IPH U3YYeHUH IPYTUX MPeIMETOB:

®  CMpoumb YenouKu YMO3AKMOUEHUN HA OCHOBE UCNONb30BAHUS NPABUIL NOUKU,

®  UCNONBL308AMb MHOJICECMEA, ONEPAYUU C MHOJICECMBAMU, UX epaduyeckoe npedcmasienue Oiisl ONUCAHUSL PEATbHbIX
npoyeccos u A61eHul.

Yucaa

e Onepuposamsv NOHAMUAMU: MHONCECINEO HAMYPALLHBIX YUCET, MHOJCECMBO YENbIX YUCEN, MHOICECEO PAYUOHAb-
HObIX Yucel, UppayuoHaibHoe YUcio, K8aopamublil KOpeHb, MHOMCECMEO OeUCMBUMENbHbIX YUCe], 2e0MemPUtecKas UHmepnpema-
YUsl HAMYPATLHBIX, YEIbIX, PAYUOHATLHBIX, OCUCEUMENbHBIX YUCEI,

®  noHumMamv u OOBACHAMY CMBICA NOSUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,
6bINOIHAMb GbIYUCTIEHUS, 6 MOM YUCTIE C UCNONIb308AHUEM NPUEMOE PAYUOHATbHBIX GbIYUCTIEHUL,
BBINOTHAMG OKPY2NeHUe PAYUOHATLHBIX YUCEN ¢ 3A0aHHOU MOYHOCHBIO;
CpaGHUBAMb PAYUOHANbHBIE U UPPAYUOHANbHBIE YUCTA,
npeocmaesisames payuoHAIbHOE YUCIO 8 8ude 0ecmMUYHOU Opoou
YROPAOOUUBAMb YUCAA, 3ANUCAHHBLE 8 8UI0e OOLIKHOBEHHOU U 0eCAMUYHOU OpoduU,

o naxooums HOJ u HOK yucen u ucnonvzogams ux npu pewienuy 3a0ay.

B noBceHeBHO KM3HU M NP U3YYeHUH IPYTUX MPeIMeETOB:

®  NpUMEHAMb NPABULA NPUOIUNICEHHBIX GbINUCTEHUTI NPU PEUleHUU NPAKMUYEecKUx 3a0a4 U peuleHuu 3a0ay Opyeux
VUeOHbIX NPEeOMemos,

®  GLINONHAMb CPAGHEHUE PEe3YNIbMAMOE GblYUCIEHUL NPU PeuleHUY NPAKMUYecKux 3a0ay, 6 mom yucie nPudIudIceH-
HbIX BbIYUCTEHUL;

®  COCMAsNAMb U OYEHUBAMb YUCTIOGbLE GbIPAIICEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0ay u3 Opy2ux y4eOHbvIx
npeomemos;

®  3aNUCLIGAMb U OKPY2IAMb YUCLOBbIE 3HAYEHUS PEANbHBIX GEIUYUH C UCNONb306AHUEM PAZHbIX CUCIEM USMEPEHUS.

ToskaecTBeHHbIEe IPe00pa3oBaHUs

e Onepuposamsv NOHAMUAMU CHENEHU C HAMYPATbHLIM NOKA3AMeNeM, Cmenenu ¢ YeablM OmpuyamenbubiM nokasa-
menem,

®  GHINOAHAMbL NPEOOPAZOBAHUS YENbIX BbIPAdICEHUN: OeUCmBUs ¢ OOHOUNEHAMYU (CLOJICEHUe, GblUUMAaHue, YMHOICe-
Hue), 0eticmeus ¢ MHO20ULeHamMU (CLOJICeHUe, BbIYUMAHUe, YMHOJCCHUE),

®  GHINONHAMb PA3NIOJNCEHUE MHOSOUNCHOE HA MHOJCUMENU OOHUM U3 CHOCO0O08. 8biHeceHue 3a CKOOKY, epYNnupoeKd,
UCNONBL308AHUE POPMYII COKPAUJEHHO20 YMHOICCHUSA,

®  gblOeNAMb KBAOPAM CYMMbL U PA3HOCTU OOHOUAEHO8,

®  pPACKIA0vbIBAMb HA MHOJICUMENU KBAOPAMHBIL MPEXUTIeH,

®  GHINONHAMbL NPE0OPA30BAHUS GbIPAICEHUTI, COOEPAHCAWUX CMENEeHU C YEeNbIMU OMPUYAMETbHBIMU NOKA3AMENAMU,
nepexooums Om 3anucu 6 8ude CMeneHu ¢ YeavimM OmpuyamenibHbiM NoKazamenem K 3anucu 6 guoe opoou;

®  GLINOAHAMb NPeodPA308aHUsi OPOOHO-PAYUOHATBHBIX GbIPANCEHULL: COKpaujeHue opobell, npugedeHue aneedpaue-
cKux Opobell K 00uemy 3HaAMEHAmeno, CLOJNCeHUe, YMHOJICeHUe, 0eleHue aleebpauyeckux opobell, 6036edenue aneedpauiecKkol
O0pobU 6 HAMYPATLHYIO U YELYI0 OMPUYAMENbHYIO CIENeHb,

2 31ech U nanee — 3HATH ONpeNeIeHHE IOHATHS, YMETh HOSCHATh €r0 CMBICJL,YMETh HCIIOIb30BaTh IIOHATHE H €r0 CBOMCTBA
IIPY IPOBEJICHNUH PACCYKIIEHUH, TOKA3aTEIbCTB, PEIICHUH 3a/1a4.
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®  GHINOAHAMb NPEOOPAZOBAHUSL BLIPAIICEHUU, COOEPHCAUUX KBAOpAMHbIE KOPHU,

®  guldensamsb K6aopam CyMmul Ul pasHOCMU 08VUJIEHA 8 BLIPANCEHUAX, COOEPACAUUX K8AOPAMHbIE KOPHIL

®  GHINONHAMb NPEOOPAZOBAHUS BLIPANCEHUL, COOEPIHCAUUX MOOYTb.

B noBceHeBHO¥ KM3HU M NP U3YYeHUH JPYTUX MpeIMeTOB:

®  GHINOAHAMb NPEOOPA30BAHUS U OCliCINBUS C YUCIAMU, 3ANUCAHHBIMU 8 CHIAHOAPMHOM BUOE,

®  GHINOHAMb NPEOOPAOEAHUS AN2EOPAUECKUX GbIPAICEHUL NPU PeUeHUl 3a0ay OpY2ux yueOHbIX NPeOMemos.

YpaBHeHusi U HepaBeHCTBA

e Onepupoeamv NOHAMUAMU. YPAGHEHUE, HEPABEHCNBO, KOPEHb YPAGHEHUs, peuleHue HepaseHcmed, PasHOCUNbHbIE
ypasHenus, 001acmy onpeoenenus ypasHeHus (HepageHcmead, CUCemsl YpasHeHuti Ul HepaseHcms);

®  pewams nuHelinble YPAGHEHUA U YPAGHEHUs, C800UMble K TUHEHbIM ¢ NOMOWbIO MOXHCOECHEEHHbIX nPpeobpasosea-
HUlL;

®  pewamsv KGAOpamHvle yPAGHEHUs U YPAGHEHUS, CBOOUMbIE K KEAOPAMHBIM C HOMOUWBIO MOMHCOECHEEHHbIX npeodpa-
308aHUL;

®  pewamsv OpoOHO-TUHENHbIE YPAGHEHUS,

®  pewams npocmetiuite UPPAYUOHATbHBIE YPABHEHUS 8UOA «/ f (X) =a, 1/ f (X) = /g (X) ;

pewams ypasHeHus 6u0d x"=a ;
pewams ypagHeHus: CHOCOOOM PA3NONCEH U HA MHOMCUMENU U 3AMEHbl NePEMEHHOTU,
UCNONBL308AMb MEMOO UHMEPBANIO8 OISl PEULeHUs YenblX U OPOOHO-PAYUOHATILHBIX HEPABEHCIE,
peuwiams TUHelHble YPAGHEHUS U HEPABEHCMBA C NapamMempamu;
peuiams Hecl0JiCHble K6AOPAMHble YPAGHEHUs C Napamempom;
peuams Hecl0JICHble CUCMEMbL TUHEHbIX YDAGHEHUL ¢ NapamMempami;
peuiams Hecl0JiCHblE YPAGHEHUS 6 YENblX YUCTAX.
MOBCeTHEBHOM KM3HU M MIPH U3YYeHUH IPYTUX NMPEIMETOB:
COCMAsNAms U peuams JuHelHble U K8aopamuvie ypagHeHusl, yPasHe Uus, K HUM C800AWUecs, Cucmembl JUHEUHbIX
VpagHeHull, HepaseHCms Npu peueHuy 3a0ay Opyaux y4eOHbIX npeomemos;
®  GBINOMHAMb OYEHKY NPABOONO00OUS PE3VILIMAMO8, NOYYAEMbIX NPU PeUleHUU TUHETHbIX U K8AOPAMHBIX YPAGHEHUIL
U cucmem JTUHEUHbIX YPAGHEHUT! U HEPABEHCING NPU peUeHUl 3a0ay Opy2ux y4eOHbIX npeomMemos;
®  gvIOUpAMB COOMEEMCMBYIOWUEe YPAGHEHUS, HEPABEHCMBA UMY UX CUCIEMbl OAsl COCHABNEHUS MAMEMAMUYecKoll
MOoOenu 3a0aHHOU PeaibHOU CUMYayu Ui NPUKIAOHOU 3a0adu,
®  yMemb UHMEPNPEeMUPOBamyd NOLYYEHHbI NPU Peulenul YPasHeHus, HepageHCcmea Ul CUCHEMbl Pe3VIbmam 6 KOH-
meKkcme 3a0aHHOU PeaibHOU CUMYayuL Uil NPUKIAOHOU 3a0ayll.
DyHKIHUU
e Onepuposamv NOHAMUAMU: DYHKYUOHATLHAS 3ABUCUMOCTNL, PYHKYUA, epadur GyHKyul, cnocobbl 3a0aHus PyHK-
Yuu, apeymenm u 3HaveHue QyHKyuu, 001ACMb OnpedeneHuss U MHONCECMBO 3HAUEHU DYHKYUU, HYAU QYHKYULU, RPOMEHCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCb YHKYUU, YEMHOCMb/HEUEMHOCG QYHKYUU,
o  cmpoums 2epauKku AUHEUHOU, KEAOPaAmuuyHOU @YHKYUil, O0OPAMHOU NPONOPYUOHANLHOCMU, @OYHKYUU 6Uoa:

o me o e o o

k
y=a+——. y=vxy=3x, y=|x;

®  Ha npumepe KEAOPAMUYHOU (PYHKYUU, UCRONB308aMb npeobpaszosanus 2paguxa gynkyuu Y=F(X) onn nocmpoenus
pacpuxos dynkyuii 'y = af (kx+b)+c;

®  cocmasensimv YpPAGHeHUs. NPAMOU N0 3A0AHHBIM YCIO0GUAM. NPOX0Osujell yepe3 08e MOUKU ¢ 3A0AHHbIMU KOOPOUHA-
mamu, npoxooswell yepe3 OAHHYI0 MOUYKY U RAPATIENbHOU OAHHOU NPAMOUL,

®  uccreooeamv yHKYUIO No €€ epauxy;

®  HAXOOUMb MHOJCECME0 3HAYEHUN, HYIU, RPOMENCYMKU 3HAKONOCTNOAHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU (yHK-
yuu,;

®  onepuposamv NOHAMUAMU. NOCAEO08AMENbHOCMb, APUPMEMULECKAs NPOSPeCCUsl, 2e0MeMPUYECcKas NPO2Peccusl;

*  pewams 3a0a4 HA APUDMEMUUECKYIO U 2e0MEMPULECKYI0 NPOSPECCUTO.

B noBceHeBHO¥ KM3HU M NIPH U3YYeHUH IPYTUX NPEIMETOB:

®  WLIIOCMPUPOBANb C NOMOWLIO 2PAPDUKA PEANbHYIO 3A68UCUMOCHb WU NPOYECC NO UX XAPAKMEPUC MUKAM,

®  UCNONBL3068aMb CEOUCMBA U SPAPUK K8AOPAMUYHOU (DYHKYUL NPU PEuieHuY 3a0ay u3 Opyeux y4eOHbX npeomemos.

TekcroBbI€e 3271291

e Pewams npocmule U CIOJHCHbIE 3A0AYU PAZHBIX MUN0E8, d MAKICE 3A0aiU NOGLIUEHHOU MPYOHOCIU,

®  UCNONBL306aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CJIONCHBIX 3a0ay 0Jisk NOCMPOeHUs. NOUCKOBOU CXeMbl
U pewieHust 3a0ay;

®  pasIuuamv MOOeib MeKCma U MOOelb peweHus: 3a0a4l, KOHCIMPYupo8ams K 0OHOU MOOeIU PeueHusi HeCl0HCHOU
3a0auu pasHvie MoOenU meKcma 3a0adi;

®  3Hamb U NpuMeHAmb 064 cnocoda NOUCKa peweHus 3a0ay (om mpebo8anus K YCi08U0 U Om yciogus Kk mpebosa-
HUI0),

*  MOOenupo8ams paccyxiHcoeHus npu NOUcKe peweHuss 3a0ay ¢ NOMowbIo 2pagh-cxemul;
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®  gwIdensAMb HMANbL peUeHUs 3a0a4l U COOePAHCaHIUe KANCO020 IMAand,

®  yuemb 6bI0UPAML ONMUMATLHBII MEMOO peuleHus 3a0ayu i 0CO3HABAMb 8bIO0P Memodd, PaccmMampueams pas-
JIUYHbBIE MEMOObL, HAX0OUNb PA3HbIE PEULeHUs 3a0aYU, eCllU 603MONCHO,

®  QHATU3UPOBAb 3aMPYOHEHUs NPU PEUEHU 3A0aY;

®  GHINONHAMb PA3IUYHBIE NPEOOPA308ANHUSL NPEONOICEHHOU 3A0ayU, KOHCMPYUPOSAMb HO8ble 3a0ayu U3 OAHHOU, 8
moMm yucie obpammuvie,

®  UHMEPNPEMUPOBAMb BLIYUCIUMENbHbIE PE3YIbMAMbL 6 3a0aue, UCCIe008amb NONYUEHHOE peuleHe 3a0aU;

®  QHATUZUPOBATNL BCEBOZMOICHbIE CUMYAYUU B3AUMHOLO PACHONIONCEHUSL 08YX 00BEKMO8 U UMEHEeHUe UX XapaKkme-
PUCMUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8PEMS, pACCMOAHUE) NPU peueHuy 3a0ai Ha 08UdceHue 08YX 00beKmos Kax 6
OOHOM, MAK U 6 NPOMUBONOLOINCHBIX HANPABTEHUSIX,

®  uUCCIed08amb 6CEB03MOICHBIE CUMYAYUY NPU PEUleHUU 3a0ay HA OBUdICEHIe N0 PeKe, PACCMAMPUBANb PA3Hble CU-
cmembl omcyéma,

®  pewamv pazHooOpaA3HbIe 3a0aAYU «HA YACTUY,

e pewams u 00OCHOBbIGAMb C80€ peuieHue 3a0ay (8blOeNsimb MAMEMAMUYECKYIO OCHOBY) HA HAXO0JICOEHUe Yacmu
YUCHA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA OpoouU,

®  0CO3HABAMDb U OOBIACHAMb UOCHMUUHOCHb 3A0aY PA3HbIX MUNO0S, CEA3bIEAIOUUX MPU GeIUYUHbL (HA pabomy, HA No-
KVNKU, HA OBUIICEHUE).8bLOCIAN MU GETUUUNHBL U OMHOUWEHUST MENCOY HUMU, NPUMEHSIMb UX NPU PEeUeHUl 3a0ad, KOHCIMPYUpo-
samb cobcmeennvie 3a0ay YKA3AHHbIX MUNOG;

®  grademb OCHOBHBIMU MEMOOAMU peUeHUsl 3a0a4 Ha CMeCU, CHIABb, KOHYEHMPAYUll,

®  pewamv 3a0a4u HA NPOYEHMbL, 8 MOM YUCTIE, CLOJCHbIE NPOYEHMbL C 0DOCHOBAHUEM, UCNONIL3YS PA3HbLE CHOCOObI;

®  pewams go2udecKue 3a0auu PA3HbIMU CHOCOOAMU, 6 MOM HUce, ¢ 08YyMsL OIOKAMU U ¢ mpemsi OIOKAMU OAHHBIX C
HOMOWbI0 mabauy;

®  pewamsv 3a0a4u NO KOMOUHAMOPUKE U MeOpUU 8epOSIMHOCIEll HA OCHOBE UCNOIb308AHUSL U3YYEHHBIX MEeMOo008 U
060CHOBbIBAMb peuLenue;

®  pewamv HeCLOJCHbIE 3a0aYU N0 MAMEMAMUYECKOU CINAMUCIUKE,

®  081A0emMb OCHOGHBIMU MEMOOAMU PEULEHUST CIOJNCEMHbIX 300ay: apupmemuyeckuil, aneebpauveckutl, nepebop a-
PUAHMO8, 2e0MEMPUYECKUL, 2PAPUUECKULl, NPUMEHAMb UX 8 HOBBIX NO CPAGHEHUIO C U3YYEHHbIMU CUNYAYUSIX.

B noBceHeBHO¥ KU3HU M PH U3YYEHUH PYTUX NMPEIMETOB:

®  gwIdensmb NpU peuteHuU 3a0ay XapaKmepucmuky paccMampugaemoil 8 3a0aue CUmyayu, OMIUdHble On PeaibHbIx
(me, om KOMOpvIX aOCMPALUPOBATUCH), KOHCIMPYUPOBAMb HOBbLE CUTNYAYUU C YHEMOM IMUX XAPAKMEPUCTIUK, 8 YACMHOCIU, NPU
pewenuu 3a0a4 Ha KOHYEeHMpayuu, y4umoléams njioOmMHOCHb Geecmad;

®  pewamv U KOHCMPYUpOBAmMsb 3a0adul HA OCHOBE PACCMOMPEHUSI PEANbHbIX CUMYAYUll, 8 KOMOPbIX He mpebyemcs
MOYHbLIL GLIMUCTUMENbHLIL PE3YTbMam,

®  pewams 3a0auu Ha OBUIICEHUE NO PeKe, PACCMAMPUBAs PA3HbLE CUCMEMbL OMCYemd.

CraTucTuka u Teopusi BEpOSITHOCTEI

o Onepuposamb NOHAMUAMU: CIMOIOUAMbIE U KPY208ble OUAZPAMMbL, MaOIUYbl OAHHLIX, CpeoHee apudmemuyecKoe,
Meouana, Haubobuiee U HaUMeHbULee 3HAYEHUsl BbLOOPKU, PA3MAX 6blOOPKU, OUCREPCUsL U CIMAHOAPMHOE OMKIOHEeHUe, CLYYATHAL
UBMEHUUBOCTD,

®  u3gIeKamv UHpOpMayulo, NPeOCMasieHHy0 8 madIUYax, Ha OUAspamMmax, epapurax;
cocmagname madoauysl, CMpoums OUAsPAMMbL U 2pAPDUKU HA OCHOBE OAHHbBIX,
Onepuposamv ROHAMUAMU. PAKMOPUATL YUCIA, NEPECTNAHOBKU U covemanus, mpeyeoavhuk Ilackans;
NPUMEHSIMb NPABUILO NPOU3EEOEHUsI NPU PeUleHUU KOMOUHAMOPHBIX 3a0aY;
onepupo8amsv NOHAMUAMU. CIYUAUHBLIL ONbIM, CIYVYAUHBIL 8b100D, UCNBIMAHUE, dIeMEeHMApHoe ClyYalinoe coovimue
(ucxod), knaccuueckoe onpeoeieHue 6ePoSMHOCIU CLYYAUH020 COObIMUS, ONePayuL Hao CIYHAUHbBIMU COOLIMUIMU,

*  npedcmasnams UHGOPMAayuIo ¢ NOMOWbIO Kpyeos Jiiepa;

o pewamsv 3a0auu HA GbIMUCTCHUE GEPOSIMHOCHIU ¢ ROOCUENOM KOIUYECMBA 8APUAHNIOE C NOMOWbBIO KOMOUHAMOPU-

KuU.

B nmoBcexHeBHOI ;KH3HH U PH H3yYeHUH IPYTUX NPEAMETOB:

. U361eKAMb, UHMEPNPemuposams U npeodpazoevieams UHGOPMAYUI, NPEOCMABIeHHYI0 8 MAOIUYAxX, Ha Ouazpam-
Max, epapurax, ompaxcarouyro ceoUCmMed U XapaKmepucmuky peaibHblX nPOYeccos U seieHuUll,

[ onpebeﬂﬂmb cmamucmudecKkue xapakmepucmuku 6bl60p07(' no ma6ﬂm4aM, duaepaMMaM, ZPQQbMKaM, 6blNOJIHAMb
cpasHenue 8 3a8UCUMOCU O Yeau peueHust 3a0ayu,

. oYeHuU8ams 8eposIMHOCHb PEeAbHbIX COObIMUL U AGTEHU.

HcTopusi MaTeMaTUKH

e Xapaxmepuzoeamuv 6K1A0 6bl0AIOWUXCI MAMEMAMUKOB 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX 0baacmetl,

. NOHUMAMb POTb MameMamuxu 6 pazsumuu Poccuu.

MeToasl MATEMATHKH

[ HC}’lOﬂbS’y}l U3y4eHHble Memot)bl, npogodumb ()OK(,ZS’(,Zm@]ZbCWlBO, BbINOJIHAMb ONPOo6eEPIHCEHUE,

[ 6bl6upamb U3y4eHHble M@mD()bl u ux KOM6MH(114MM ()/Zﬂ peuenus mamemamuiecKkux 3a()alt,’

[ UCNOJAb306AMb MamemamudecKue 3HaHus ()Jl}l ONnuUcCaHus B’GKOHOMepHOCmeL‘Z 6 OprQfCCHOWQﬁ OeﬁcmeumeﬂbHocmu u
np0u3ee()eHuﬂx uc;cyccmea;



L4 nNPpUMEHANb npocmeﬁmue npocpammmusle cpedcmea U INEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbL NPU peulerHuu
Mamemamu4eckux 3a0au.

2 OcHOBHOe coJiep:KaHHe MpeaMeTa HA YPOBHE 0CHOBHOTO 0011ero 00pa3oBaHus

MaremaTHKa

ConepxaHre KypcoB MaTEeMaTHKH 5—6 KJIaccoOB, alnreOpsl W reoMeTpun 7—9 KilacCoB OOBEIMHEHO KaK B UCTOPUYCCKH
CIIOKMBILHECS] JTMHUM (UUCIIOBasi, anreOpanyeckas, reoMeTpuieckas, QyHKIHOHAIbHAS M JAp.), TAK ¥ B OTHOCHTEILHO HOBBIC
(croxacTHyeckas JIMHUS, «peajbHas MaTeMaTnuka»). OTIeabHO MPEACTaBICHBI JIMHHS CIOKETHBIX 3a1a4, HICTOPHYECKas! JIMHUSL.

DJ1eMeHThI TEOPUHM MHOKECTB M MATEMaTHYeCKOii JIOTHKH

Cornacao ®I'OC ocHoBHOrO 0011IETO 00pa30BaHUs B Kypc MaTeMaTHKU BBeEH paszaen «JIoruka», KOTOphId He Tpeo-
JlaraeTt JOMOJIHUTENbHBIX YaCOB Ha M3yYEHUH M BCTPAMBACTCS B Pa3IMYHBIC TEMbI KypcOB MaTeMaTHUKH U MH()OPMATUKU U Tpes-
BapsIeTCsl O3HAKOMJICHHEM C 3JIEMEHTaMH TEOPHUH MHOXKECTB.

MHo2kecTBa H OTHOIIEHHS] MEKIY HUMH

MHOXECTBO, Xapakmepucmuueckoe c8OUCME0 MHONICECHEd, DIEMEHT MHOXECTBA, Hycmoe, KOHeuHoe, becKoHeunoe
muoxcecmso. IlogMHOKecTBO. OTHOIICHNE TPHHAATICKHOCTH, BKIIOUCHHS, PABCHCTBA. DIEMEHTHI MHOXKECTBA, CITIOCOOBI 3aaHHA
MHOXECTB, PACHOZHABAHUE NOOMHONCECE U DEMEHNO8 HOOMHOICECME C UCHONIb308ANUEM KpY208 Juaepa.

Onepauuu HaJl MHOKeCTBAMHU

ITepeceyeHne U 0ObEJUHEHNE MHOXKECTB. Pasnocms MHOMCeCs, 0onoHeHue MHoxcecmsa. Mumepnpemayus onepayuii
HAO MHOJCECMBAMU C NOMOWBIO KpYeos Diliepa.

DJIeMEHThI JJOTHKH

Omnpenenenne. YTBepkaeHUsA. AKCHOMBI U TeopeMbl. JlokasarenbcTBo. Jloka3aTrensCcTBO OT MpOoTHBHOTrO. Teopema, 00-
paTtHas naHHoil. IIpumep u koHTpIIpUMED.

BrickasbiBanus

VIcTHHHOCTB W J0XKHOCTH BBICKa3bIBaHUA. CrooicHbie u npocmeie gvickazviéanus. Onepayuu Ha0 GbICKA3LIGAHUAMYU C UC-
NONb30BAHUEM TOSUHECKUX CBA30K: U, UTU, He. YC06Hble BbICKA3bIBAHUS (UMNAUKAYUY).

Coaep:xanue Kypca ajaredopsl B 7 kjacce

Yucaa

PaunnonanbHbie yncia (8)

MHOKeCTBO palMOHANIBHBIX 4ucell. CpaBHEHHE PallMOHANBHBIX yucel. JIeHCTBUS ¢ palloHaJIbHBIMU 4ucCiIaMu. [Ipeo-
cmasienue payuoHaibHO20 YUCIA 0eCAmuyHoU Opobbio.

Hppauuonaibubie yncia (9)

[TonsiTue wmppanyoHajIbHOrO uucia. Pacro3HaBaHMe HppalMOHANBHBIX uucel. CpagHenue uppayuoHalbHbIX Yucell.
Mnooswcecmso OdelicmeumenbHbIX Hucer.

ToxkaecTBeHHbIE TPE0OPA30BAHUSA

Yucaosbie u OyKBeHHbIe Bhipaxenusi (1)

Brlpakenne ¢ nepemeHHON. 3HaueHNe BeIpaxkeHus. [1ocTaHOBKa BBIPaKEHHH BMECTO IIEPEMEHHBIX.

Heabie Boipaxenus (37)

CrenieHp C HaTypalbHBIM ITTOKa3areseM U e€ cBoicTBa. IIpeoOpa3oBaHMs BBIpaKEHMH, COAEPIKAIMX CTENCHU C HaTy-
paJIbHBIM TTOKa3aTeseM.

OnHO4IeH, MHOTOWIeH. JIefCTBHS ¢ OJJHOWIEHAMH M MHOTOYJIEHAMH (CIIOKEHHE, BBIYUTAaHHE, YMHOXeHHE). DopMyItbl
COKpaIEHHOTO YMHOXKEHHS: Pa3HOCTh KB3IPaToB, KBaJpaT CyMMBbI M Pa3HOCTH. Pa3noxeHne MHOro4JIeHa Ha MHOXHTEIU: BbIHE-
CeHHe 00IIero MHOXKHUTENA 32 CKOOKH, SpYNNUposKa, npumeneHue popmyn COKpawénno2o YMHONCEHU.

JpoOHo-pannoHadbHbIe Bbipaxenus (23)

Crenenb ¢ 1enbIM nokasateneM. [IpeoOpa3zoBaHue NpOoOHO-IIMHEHHBIX BBIPAKEHUH: CIIOKEHUE, YMHOXKEHHE, JeJICeHHe.
Aneebpauueckas opobv. Jonycmumvle 3HaUeHUA NePeMEHHbIX 8 OpoOHO-payuoHanbHblx svipaxcenusax. Coxpawenue aneedbpauye-
ckux Opobei. Ilpusedenue ancebpauyeckux opodeti Kk obuemy 3HameHamento. [leiicmeus ¢ aneedbpauyeckumu OpoosmMu. cioice-
Hue, gblyumanue, YMHodicenue, oeietue, 6036e0eHuUe 8 CIeneHs.

IIpeobpasosanue svipadiceHull, COOEPAHCAWUX 3HAK MOOYIIL.

YpaBHeHus 1 HepaBeHCTBA

PaBencrBa (1)

UYucnosoe paBeHCTBO. CBOWCTBA YUCIOBBIX PAaBEHCTB. PaBeHCTBO C epeMeHHOM.

Ypapuenus (1)

ToHsTHE YpaBHEHUS U KOPHSI YpaBHEHHUSI.

JluneitHoe ypaBHeHne u ero Kopuu (4)

Pemenye TMHEHHBIX ypaBHeHHH. Jluneiinoe ypasuenue ¢ napamempom. Koruuvecmeo xopueil nunelino2o ypasnenus. Pe-
weHue TUHeUHbIX YPAGHEHUT C NAPAMEMPOM.

Cucrembl ypaBHenuii (8)

YpaBHeHHE C ABYMsI IepeMEeHHbIMU. JIMHelHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMH.

ITonsTue cuctemsl ypaBHeHHH. Pemienne cucreMsl ypaBHEHUI.

MeTo/1bl pelIeHUs] CUCTEM JIMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMU: MeMo0 CLOIHCEHUsl, METO]] TIOJICTAHOBKH.

Cucmembl TUHENHBIX YPAGHEHUIL C NAPAMEMPOM.
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Pemenne TeKCTOBBIX 3aJa4

3agaun Ha Bce apudMernyeckue aeiicrpus (1)

Penrenne TEKCTOBBIX 3amad apupMETHUeCKHM crocobom. Mcmosp3oBanue TaGIHI, CXeM, YepTeKel, APYTHX CPEACTB
HPEICTABICHHS JaHHBIX TIPU PEILCHUH 3a1a4H.

3agauu Ha IBMKeHHe, padoTy U MOKynKH (2)

AHanu3 BO3MOXHBIX CHTYaI[Hi B3aHMHOTO PACIOJIOKCHHSI OOBEKTOB MPH MX ABIKCHHIL

3agayd HA YACTH, JOJIH, MPOUEHTHI (2)

Penrenne 3amad Ha HaXO)KACHUE YACTH YHCIIA U YKCIIA 10 ero 4acTH. PemieHne 3a1a4 Ha OPOLCHTHI U HoiH. [IpuMeHeHue
[POTOPIHHA [IPH PELICHUH 3a/1a4.

Jlornyeckue 3agauu (2)

Pemienne noruueckux 3agad. Peuserue 102uteckux 3a0au ¢ HOMOWblo 2paghos, madauy.

OcHOBHBIE METObI PelIeHnsl TEKCTOBbIX 3a1a4 (3): apudmernueckuii, anredpandeckuii. [lepsuunvie npedcmaenenus
0 Opyaux Memooax peuterust 3a0au (2eomempuiecKue u epapuieckue Memoobl).

Copnep:xaHue Kypca ajredpbl B 8 Kiiacce
Yucaa
HppanuonanbHble yncia(2)

[IprmMeps! nokazaTenscTB B anredpe. ppannoHanbHOCTE YnCia \/E . [IpumeHeHne B reoMeTpHUH.

ToxkaecTBeHHBIE TPE0OPA30BAHUSA

Henbie Boipaxenus (2)

Keaopammuuiii mpéxunen, pasnosicenue K6aopamno2o mpExuneHa Ha MHOICUMENU.

KBaaparusie kopuu (8)

Apudmernueckuii KBafpaTHbBIH KopeHb. [IpeoOpa3oBanne BBIpaKEHWUH, CONEPKAMNX KBaJpaTHBIC KOPHU: YMHOXKEHHE,
JIeNICHNE, BBIHECEHHE MHOKHTEIIS M3-110]] 3HAKA KOPHS, 8HeCeHue MHOMCUMENs NOO 3HAK KOPHSL.

YpaBHeHus1 U HepaBeHCTBA

Ypasuenus (5)

[TonsTHE ypaBHEHHS U KOPHA ypaBHEHUS. [Ipedcmasnenue o paguocurbnocmu ypasnenui. Obnacme onpeoenenus ypas-
HeHus (001acmb OONYCMUMBIX 3HAYEHUL NepeMeHHO).

KBajpatHoe ypaBHeHue u ero kopHu (21)

KBanpatHsle ypaBHeHUs. HemonHele kBajpaTHbIe ypaBHEHUs. J{MCKPUMHUHAHT KBaJgpaTHOrO ypaBHeHus. Popmyna Kop-
Hell kBajpaTHOTro ypaBHeHus. Teopema Buema. Teopema, obpammnas meopeme Buema. PelieHne KBaapaTHBIX YpaBHEHHIL: UC-
HoJib30BaHue (HopMyIIBI AT HAXOXKACHHUA KOPHEH, epaduueckuii Memoo peuienus, pasioxcenue Ha MHOdCUmenu, noooop Kopeu
¢ ucnonvzoganuem meopemvl Buema. Konuuecmeo xkopreii K6adpamnozo ypagHeHus 6 3a6UCUMOCIU OmM €20 OUCKPUMUHAHMA.
Buxeadpammuvie ypasnenus. Ypasnenus, céooumvie K auHelnbiM U keaopamuwim. Keadpamuvie ypagrenus ¢ napamempom.

JpoéHo-panmoHanbHble ypaBHeHus (3)

Pemenne npocTednmx 1poOHO-THHEHHBIX YpaBHEHUH. Peuternue OpoOHO-payUOHANbHBIX YDAGHEHUIL.

Memoowl pewenus ypaguenui: Mmemoovl pPAGHOCUNLHBIX Hpeobpasosanull, cpaguyeckuii memoo. Hcnonvzosanue
ce0ticme pyHKYyuil npu peuteHuu ypagHeHull.

Ipocmetiwue uppayuonaibHvle ypasHeHus 8U0d 1/ f (X =a, 1/ f (X) = ,/g (X) .

Ypasuenus 6 yenvix uucnax.

Cucrembl ypapHenuii (13)

Ilpamas xax epagpuueckas unmepnpemayusl IUHeUHO20 YPasHeHUs ¢ 08YMs NepeMeHHbIMU.

ITonsiTue cucreMsl ypaBHeHUH. PelieHre cucTeMbl ypaBHEHUI.

MeTo/1bl pelIeH:s CUCTEM JIMHEHHBIX YpaBHEHUH ¢ ABYMsI IIEPEMEHHBIMU: 2pauyeckuti Memoo, Memoo CRONICEeHUs, Me-
TOJ] TOJICTAHOBKH.

Hepagsencrsa (4)

UucnoBele HepaBeHcTBa. CBOMCTBA YHMCIIOBBIX HEPAaBEHCTB. [IpoBepka cripaBeliIMBOCTH HEPABEHCTB IPH 3a/laHHBIX 3Ha-
YEHUSIX IePEMEHHBIX.

HepagencTBo ¢ mepemenHo#. CTporue U HeCTpPOTHe HEPABEHCTBA.

DOyHKIHUU

Mousitue pyuximuu (10)

JlexapTOBBI KOOPAMHATH Ha IJIOCKOCTH. DOpMUPOBaHKE TPEACTABICHUH O METAPeAMETHOM IMOHATHH «KOOPIHUHATHD).
Crioco6b1 3a1aHus PYHKITUHA: aHAINTHYECKUH, Tpadudeckuii, Tabmmausii. ['paduk pyaxumn. [IpuMeps! GyHKINH, MOTydaeMbIX B
IpoLIeCcCce MCCIIeIOBAHMS Pa3JIMUHBIX PEabHBIX IPOLECCOB M PEIIeHMs 3aaad. 3HadeHue (yHKIMU B Touke. CBOHCTBA (DYyHKIUIMA:
o0acTe onpejeneHnsl, MHOXKECTBO 3HAUYEHHUH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YEMHOCHb/HEeYEMHOCHb, TIPOMEXYTKH
BO3pacTaHus ¥ yObIBaHMsI, HAHOOJIbIIEe U HANMEHbIIee 3HaUeHus. VccnenoBanue GyHKIMHN 110 €€ rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo @pynxyuu. Kycouno- sadanmnvie gpynxyuu.

Jluneitnas pyuxums (7)

CgoiicTBa u rpaduk TuHEHHON (GyHKINHU. YTI0BOH KO3 dumeHT npsimoii. Pacnonoxenne rpaduka TMHEHHON QYHKINT
B 3aBHCHMOCTH OT €€ yriioBoro kodddunrenta u cBoO0IHOTO ulieHa. Haxoocoenue Kodpduyuenmos 1uHetiHou GyHKyuu no 3a-
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OAHHBIM YCILOBUAM: NPOXONHCOCHUE NPIMOU Yepe3 08e MOUKU ¢ 3A0AHHIMU KOOPOUHAMAMU, NPOXOACOEHUe NPIMOU Yepe3 OAHHYIO
MOYKY U NApaiebHol OGHHOU NPIMOU.

Ksaaparuunast pyuxius (9)

CaoticTBa U rpaduk kBagpatndHol QyHKIMHU (rapadona). [locmpoenue epagura xeadpamuunou GyHKyuu no moyKkam.
Haxoxnenue Hyneil KBaapaTHIHOW (DYHKIUH, MHOJCECMEA 3HAYEHUL, NPOMENICYMKOS 3HAKONOCMOHCMEA, NPOMENCYMKOE MO-
HOMOHHOCMU.

O6paTHasi IPONOPUHUOHAIBHOCTH (6)

k k
Ceoiicta pynkunm Y = — Y = —. I'mnepGoma.
X x

I'paguxu ynxyuii (3). Ipeobpasosanue epaguxa Gynkyuu Y = T (X) 012 nocmpoenusn epaguroe @ynxyuii euoa
y=af (kx+b)+c.

I'paguxu gynxyuii Y = a+L Y= |X| .
X+b
PeleHue TEKCTOBBIX 32124
3amaun Ha ABUKeHHE, padoTy u mokynku (6)
AHanu3 BO3MOXHBIX CUTYAIlUi B3aMMHOTO PACIOI0KEHHs 00BEKTOB MPU MX JBUKEHUH, COOTHOMICHUS 0OBEMOB BBIMOJI-
HSIEMBIX PabOT MU COBMECTHOM padoTe.
OCHOBHBIE METOIbI PElIeHUsT TEKCTOBBIX 3a1a4 (3): anreOpamdeckuii, mepeGop BAPHAHTOB.

Coaep:xanue Kypca ajiaredopsl B 9 kiacce

Yucaa

YucaoBbie u OykBeHHbIe BbIpaxenus (1)

YpaBHeHusi U HepaBeHCTBA

KpanpatHoe ypaBHeHue u ero kopsau (1)

Pemienne kBaipaTHBIX YpaBHEHHIA: HCIIOJIB30BaHUE (GOPMYJIBI sl HAXOXKACHUS KOPHEH, epaduueckuti memoo pewenus,
Ppaziodicenue Ha MHOMICUMeNU, no0bOp KOPHell ¢ UCNONb308akuem meopemvl Buema.

JpodHo-panuoHaJbHbIe ypaBHeHUsI (2)

Memoovt pewienus ypasnenuil: epaguueckuti memoo. Pewenue Opo6HO-payuoHaIbHBIX YPAGHEHUL.

Cucremsl ypaBHeHnuii (12)

YpaBHeHHUE ¢ IByMs IepeMeHHbIME. JIMHEIHOe ypaBHEHHE C IBYMS MEPEeMEHHBIMH. [Ipamas Kak epaguueckas uHmep-
npemayus IUHENHO20 YPAGHEeHUsl C 08YMsL NEPEeMEHHbIMU.

IlonsiTHe cucteMbl ypaBHEHUH. PelieHne cucTeMbl ypaBHEHUI.

MeTomp! penieHnsT CHCTEM JTMHEHHBIX YPaBHEHUH ¢ ABYMS MIEPEMEHHBIMU: epaghuiecKuii Memoo, Memoo CROX4CeHUs, Me-
TOJI IOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

Hepagenctna (13)

Yucnoelie HepaBeHcTBA. CBOMCTBA YHCIIOBBIX HEpaBEeHCTB. [IpoBepka CripaBeUIMBOCTH HEPABEHCTB IPU 33JaHHBIX 3Ha-
YEHUSIX TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHCTBa. OOacmb onpeodenenus Hepagencmeaa (06aacms 0ony-
CIUMBIX 3HAYEHUL NEPEMEHHOI).

Pewienue nuHENHHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u ezo peuienusi. Pewenue keadpammuvix HepageHCmM8: UCNONb3068AHUE CEOUCME U 2paghuxa
K8aOpamu4Hol yHKyuu, Memoo UHMePBAaIos. 3anuch peuleHus: KeaOpamHo20 HepaseHCmad.

Pewenue yenvix u OpodHO-payuoHaIbHBIX HEPABEHCHE MEMOOOM UHMEPBAILO8.

DOYyHKUMHU

HonsTue pynxuuun (21)

Crnioco0bl 3aannst GYHKIMNA: aHANUTHYECKUH, rpadudeckuii, Tabnnuneiil. ['paduk dynkuuu. ColicTBa GyHKIMIA: 00-
JIaCTh ONpPEJIeNIeHNs, MHOXKECTBO 3HAYCHUM, HYJIM, POMEXKYTKHA 3HAKOMOCTOSHCTBA, 4€MHOCMb/HEeUEMHOCMb, TTPOMEKYTKH BO3-
pacranus ¥ yObIBaHUs, HANOOJIbIlIee U HAUMEHbIIee 3HaueHus1. ViccnenoBanue GpyHkunu mo e€ rpaduky.

Henpepuignocms ¢ynxyuu. Kycouno- 3adannvie (hyHkyuu.

Kpaaparnunas ¢pyukuus (2)

CaoiicTBa 1 rpaduk KBagpaTHuHOH GyHKIMHK (napabona). [locmpoenue epagura K6adpamuuHol GYHKYuu no Mo4Kam.
Haxoxxnenne Hynedl KBaJpaTHIHON (DYHKIUU, MHONCECEA 3HAYEHUI, NPOMENCYMKO8 3HAKONOCMOSIHCMEA, NPOMENCYMKOE MO-
HOMOHHOCMIU.

OopaTHasi NPONOPUHOHATBHOCTD (2)

k k
Csoiicta pynkuuu Y = —y = —. I'umepGoma.
X x

I'paduru pynxyuii. I'paduxu Qynkyuii, y = \/;, y = 3/; (1)
IMocnenoBarenbnocTu u nporpeccuu (13)
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YucnoBasi MOCIIEOBATENBLHOCTE. [IpUMeEpbl YMCIIOBBIX I1OCIIEOBATEIbHOCTEH. BecKOHEYHbIE IOCIIe0BaTEIEHOCTH.
Apudmernueckas nporpeccus u e€ coiictBa. ['eomerpuueckas nporpeccus. @opmyna odweeo uiena u cymmovl N NEPEbIX YjleHO8
apugmemuueckoil u 2eomempuueckoli npozpeccuti. Cxooawancsa ceomempuyeckas npoepeccusl.

PenreHue TeKCTOBBIX 32124

3agaun Ha Bce apudMeTHyecKue aecTBus (2)

Pemenne TekCcTOBBIX 3a7a4 apuPMETHIECKAM CIIOCOO0M.

3agaum Ha IBHKeHHe, padoTy U moKynkH (7)

AHanun3 BO3MOKHBIX CHTYalllii B3AUMHOTO PACIIONIOKEHUS 00BEKTOB IPH UX IBMKEHUH, COOTHOIIEHUS 0OBEMOB BBITION-
HSIEMBIX Pa0OT ITPU COBMECTHOH padoTe.

3agauu Ha YACTH, J0JIH, TPOUEHTHI (2)

Pemenue 3aau Ha HaX0XK/JICHUE YACTH YKCJIA U YUCIIA [0 ero yacty. Pemenne 3aay Ha npoueHTs! U 1oiu. [IpuMeHenue
NIPOTIOPIIMH MPY PEILICHNUH 3a/ay.

CTaTHCTHKA H TEOPHsI BEPOATHOCTEM

Crarucruka (5)

TabnuuHoe u rpadudeckoe MpeacTaBIeHNe JAHHBIX, CTOJIOUATHIe W KPYTrOBBIE JHArpaMMBl, TpadUKH, IPUMEHEHHE IHa-
rpaMM U Tpad¥KOB sl ONMMMCAHUS 3aBICHMOCTEH pealbHBIX BEJIMYNH, H3BJICUeHNEe HHPOPMAIUH U3 TaOJIHII, TUarpaMM U rpadu-
KkoB. OmmcatenbHbIE CTATHCTHYECKUE IMOKA3aTelIH YHCIOBBIX HAa0OPOB: CpemHee apupMeTHdecKoe, MmeduaHnd, HauOoJbIIee U
HaMMEHBIIIee 3HaueHMs. Mephl pacceMBaHUs: pa3Max, Oucnepcus u CmaHoapmuoe omkioHeHue.

Cayuaiinbie coobrTus (10)

Crny4aiiHBIC OIBITHI (PKCIIEPHIMEHTHI), SIIEMEHTAPHbIC CIyJYaiHbIe COOBITHS (MCXOIBI). BeposTHOCTH 3JIeMEHTapHBIX CO-
ObiTuil. CoOBITHS B CIy4alHBIX 3KCIEPHUMEHTaxX W OJaronpHsTCTBYIONIME JJIEMEHTApHBIE COOBITHS. BeposTHOCTH CilydaiiHBIX
coObITHH. ONBITHI C PABHOBO3MOXKHBIMH AJIEMEHTaPHBIMU COOBITUSMH. Kilaccnueckre BEpOsITHOCTHBIE OIBITHI C HCIIOJIb30BaHHEM
MOHET, KyOUKOB. [Ipomugononodichvie cobvimus, o6veduneHnue u nepeceuenue cobvimui. Ilpasuno cuooicenus eéeposmuocmei.
Cnyuatinwiii evi6op. Ilpeocmasnenue sxcnepumenma 6 éuoe depesa. Hezasucumvie cobvimus. Y mHodxcenue eepossmiocment Hesa-
sucumvix coovimuil. Ilocnedosamenvhule Hezagucumvle ucnvimanus. IIpeacraBieHre 0 HE3aBUCUMbIX COOBITHSIX B XKH3HH.

Inemenmor kKomounamopuxu (5)

Ipasuno ymnooicenus, nepecmarnogku, paxmopuan yucia. Couemanus u uucno covemarnui. Qopmyna yucia couemaHuil.

MHo:xecTBa M OTHOLIEHMSI Me:K1Yy HUMU (2)

MHOXeCTBO, Xapakmepucmuieckoe C80UCHE0 MHONMCeCmad, SIEMEHT MHOXECTBA, nycmoe, KOHeyHoe, OecKOHeuHoe
mHodcecmso. [lonmHOXKecTBO. OTHOIICHNE MPUHAICKHOCTH, BKITFOYCHHUS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJaHUS
MHOXECTB, PACNO3HABAHIUE NOOMHONCECME U HNEMEHNO8 NOOMHONMCECE C UCNOIb308AHUEM KpY208 Diliepd.

Onepauun Hax MHOKkecTBamu (1)

[Tepeceuenue u 00bEqMHEHHE MHOXKECTB. Pasnocms mHodicecms, dononnenue Muodicecmea. Mnmepnpemayus onepayui
HAO MHOJCECMBAMU C NOMOWbIO KpYeos Diliepa.

3. Cucrema oOlleHMBAHUS YYEOHBIX TOCTHKEHHI 00yYar0uXCcsi

MATEMATHUKA

@opMBbI KOHTPOJISI: TOPOJICKAs HE3aBHCHMasl JUAarHOCTUKA, aJMHHHUCTPATHUBHAs KOHTPOJbHAs paboTa, KOHTPONIbHAs paboTa, IpoBe-
pOYHAst caMOCTOsITeNbHasl paboTa, caMOCTOSITENbHAsl paboTa, 3a4eT 10 TEOPHUH, 3a4eT MO MPAKTHKE, TECT, MATeMaTHIeCKUil TUKTAHT, JOMAaIIHIS
KOHTpOJbHAas paboTa, YCTHBIH CUeT, paKTHIecKast paboTa, JOMAIIHss paboTa, yCTHBIH CUeT, HCCIeoBaTeNbcKas padoTa.

JInst orieHNBaHMS MPEIMETHBIX Pe3ysIbTaToOB M0 ydeOHOMY mpenmeTy «MareMaTHKa OIPe/IeNIeHO IATh YPOBHEH TOCTIDKeHUH 00yda-
IOMINXCSI, COOTBETCTBYIOIIUX OTMETKAM OT «5» 110 «1».

BazoBrIit ypoBeHD HOCTHKEHUI — YPOBEHBb, KOTOPBIA IEMOHCTPUPYET OCBOCHHE Y4eOHBIX JCHCTBHUII C OTMIOPHOH CHCTEMO 3HAHUI B
paMKax amamna3oHa (Kpyra) BBIIEIEHHBIX 3a1ad. OBnageHne 0a30BBIM YPOBHEM SBISIETCS 0OCMAMOYHbIM IS TIPOJOIDKEHNsT 0Oy4YeHns Ha Clie-
JyIOIIeH CTyNeHn 00pa3oBaHMsl, HO He MO0 NMPOQHUILHOMY HalpaBiIeHHIo. JIOCTIKeHUIO 6a30BOT0 YPOBHS COOTBETCTBYET OLICHKA «YIOBIIETBOPH-
TENbHOY» (I OTMETKA «3%», OTMETKA «3aUTCHOY).

[TpeBbiieHre 6a30BOro YpOBHsI CBHICTEIBCTBYET 00 YCBOSHUH OMOPHOW CHCTEMBI 3HAHMH Ha YPOBHE OCO3HAHHOTO IPOHM3BOJILHOTO
OBJIaJICHHS YYEOHBIMH JISUCTBUSIMH, a TAKXKE O KPYro3ope, MUpoTe (MM n30UpaTenbHOCTH) HHTepecoB. LlenecooOpa3Ho BBIACIUTE CIIETYIOINIHE
JIBa YPOBHSI, IPEBBIIIAIONINE Ga30BbIii:

- HOBBILIICHHBIH YPOBEHb TOCTHKCHHUS TNIAHUPYEMBIX PE3YJIbTaTOB, OLIEHKA «XOPOIIO» (OTMETKA «4»);

- BBICOKHH yPOBEHb JOCTIDKEHUS TUNITAHUPYEMBIX PE3yJIbTaToB, OI[EHKA «OTINIHO» (OTMETKA «5»).

[NoBBIICHHBIH 1 BHICOKHI YPOBHH JOCTIDKEHHUS OTJIMYAIOTCS TI0 TIOJTHOTE OCBOCHHMS IUTAHUPYEMbIX PE3yIbTaToB, YPOBHIO OBIIAJICHUS
y4eOHBIMU JeHCTBUSIMU U c(hOPMUPOBAHHOCTHIO HHTEPECOB K JaHHOH IMpeIMeTHON 001acTy.

WunuBumyansHble TpaeKTOpHH 00ydeHns: 00yJaromixcs, IeMOHCTPUPYIOIINX HOBBIICHHBIA W BEICOKHI yPOBHU JTOCTIDKEHUH, Iiee-

cooOpa3Ho (hopMUPOBATH C YIETOM HHTEPECOB STHX 00YJAIONINXCs U NX IUTAHOB Ha Oymymiee. IIpy HamMYIny yCTONYUBBIX HHTEPECOB K yIeOHO-
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My NpEJMETy 1 OCHOBATEIbHOH ITOTOTOBKH 110 HEMY TaKHe 00ydJarolrecs MOTyT OBITh BOBJIEUYEHBI B IPOEKTHYIO AESTEIHHOCTH 110 IPEIMETY H
COPHEHTHPOBAHBI HA NIPOIODKEHIE 00ydIeHHs B CTApIINX KJIaccax 110 JaHHOMY IPOQIIIIO.

Jinst ommcaHusl HOATOTOBKH OOYYAIOIIUXCS, YPOBEHb NOCTIDKEHUI KOTOPHIX HIDKE 0a30BOro, LesiecOOOpa3HO BBIIEIUTH TAKKE 1B
YPOBHSI:

- HU3KHH YpOBEHb JOCTH)KEHHMH, OICHKA «IUI0X0» (O0TMeTKa «1», «2»), He NOCTHXeHHEe 0a30BOr0 ypoBHS (TIOHMXECHHBI M HHU3KHHA
YPOBHH JAOCTHXCHHUH) GUKCUPYETCs B 3aBUCUMOCTH OT 00bEMaA M YPOBHS OCBOCHHOTO M HEOCBOCHHOT'O COZICPIKaHUs MPeIMeTa.

Kax npaBuii0, MOHWKEHHBIH YPOBEHb JIOCTIXKEHMII CBUIIETEIBCTBYET 00 OTCYTCTBHM CHCTEMAaTHYECKOil 0a30BOH MOATOTOBKH, O TOM,
4TO 00Y4aIOIMMCS HE OCBOCHO JaKe M MOJOBUHBI IUNIAHUPYEMBIX PE3yJIbTaTOB, KOTOPbIE OCBaUBACT GOJIBIIMHCTBO O0YYaIOIIUXCS, O TOM, YTO
UMEIOTCSl 3HAYUTEJIbHBIE MPOOENBbl B 3HAHUAX, JalbHeiIIee oOyueHue 3aTpyaHeHo. IIpu 3ToM 00y4alomuMiCsS MOXKET BBINOJHATH OTICIbHbIC
3aaHMs OBBIICHHOTO YPOBHS. [laHHas rpymia oO0ydaromuxcs (B cpefHeM B Xoje 00ydeHus cocTapiiomas okoio 10 %) Tpedyer crenuans-
HOM TMarHOCTUKH 3aTPyIHEHUH B 00y4eHHH, IpOOEIoB B CHCTEMEe 3HAHHWI W OKa3aHWs IIeIeHANpaBICHHON MOMOIIM B JOCTH)XKEHHH 0a30BOTO
YPOBHSL.

Huskuit ypoBeHb OCBOCHUSI INTAHMPYEMBIX PE3YJIBTaTOB CBHAETEIHCTBYET O HATMYMH TOJIBKO OTJAEIBHBIX (hparMeHTapHBIX 3HAHUH IO
IpeaMeTy, NajbHelIee 00ydeHne IpaKTHIeCKd HEBO3MOXKHO. OO0yJaroIiMCs, KOTOpbIe JEMOHCTPUPYIOT HU3KHH YPOBEHb JTOCTH)KEHHUH, Tpe-
Oyercsl creranbHasl TIOMOIIb HE TOJBKO IO Y4eOHOMY NpeIMeTy, HO M 1o ()OPMHPOBAHUIO MOTHBAIMHM K OOYYEHHIO, Pa3BUTHIO MHTEpeca K
U3y4aeMoH MpeIMETHOH 001acTH, NOHUMAHHUIO 3HAYMMOCTH TIPEAMETa NI JKU3HU U 1p. TOJNIBKO HAIMYHE MOJOKUTEIFHOW MOTHBALIMH MOYKET
CTaTh OCHOBOH JIMKBHJAIIMK NPOOEIOB B 00YUYCHUH JUIS JAHHOI IPYIIIBI 00yJaroInXCs.

HopMbl 011eHOK IIHCbMEHHBIX PAGOT: THI KOHTPOJIS - KOHTPOJILHAs
(KOHTpOJIFHASA PabOTa, MPOBEPOYHAS CAMOCTOSITENbHAs Pad0oTa, 3a4€eT M0 MPAKTHUKE).

1o MaTeMaTHKe, ajredpe u reomerpuu B V—XI1 kjaccax

Conepxanue U 00bEM MaTepuaia, BKII0YaeMOTO B KOHTPOJIBHbIC IIMCEMEHHBIE Pa0OThI, a TAKKE B 3a/laHUs 111 HOBCEJHEBHBIX MHCh-
MEHHBIX YIIPaXHEHUH, ONpeNersIoTcst TpeOOBaHNUIMH, YCTAHOBICHHBIMH 00pa30BaTeIbHON IPOrpaMMOi.

Mo xapakTtepy 3alaHUif TUCHMEHHBIE PA0OTHI COCTOST:

a) TOJBKO U3 IPUMEPOB;

0) TOJNBKO U3 33j1aY;

B) W3 3aja4 U IPHMEPOB.

OrieHKa MICEMEHHOH paboThI ONPEAENAeTCs ¢ yIETOM, MPEeXe BCero e€ o0Iero MaTeMaTHuecKoro YpOBHsI, OPHTHHAIBHOCTH, MOCIIe-
JIOBATEIBHOCTH, JIOTHYHOCTH €€ BBIIIOJIHEHUS, a TaK)Ke YKClia OMHO0K U HeJJOUETOB U KauecTBa opopMIIeHHs pabOTHI.

Ommbka, nogmopsrowascs B OTHON padOTe HECKOIBKO pa3, pacCMaTPUBAETCS KaK OJTHA OIITHOKa.

3a opghoepaguueckue owubKy, NOMyIIEHHBIE 00YJAIOIIUMUCS, OIICHKA He cHudcaemcs, 00 opdorpaduueckux ommoOKax TOBOAUTCS 10
CBECHUS TIPEoiaBaTelisi Pycckoro si3bika. OJJHAKO OMIMOKH B HAIIMCAHUH MAMEMAMUYECKUX MePMUHO8, YKe BCTPEUaBIINXCs 00yYatOmHMCs
Kj1acca, JOJDKHbI YUUTBIBATBCS KaK Hedouénvl B paboTe.

[Ipu onteHKe MMCEMEHHBIX paboT MO MaTEMATHKE PA3IUYAIOT epyoblie ouudKY, ouudKY U Hedouémsl. 110J1I€3HO JOTOBOPUTHCS O €ANHON
JUISl BCero 00pa3oBaTeNIbHOTO YUPEXKICHHS CHCTEMe IIOMETOK Ha IMOJIIX MHChMEHHOW paboThl — Hampumep, Tak: V — Henouér, | — ommubka
(Herpy6ast omuoka), £ — rpyodas omrmbka.

I'pybvimu B V—VI kitaccax CYUTAIOTCS ONIMOKH, CBS3aHHBIC C BOMPOCAMH, BKIIOUEHHBIMU B « Tpebo6anus K yPOGHIO NOO2OMOBKU
OKAHYUBAIOWUX HAYATbHYIO WKOJY» 00pa30BaTeNbHBIX CTaHJAPTOB, a TAKKE TTOKA3bIBAIOIIKE, YTO YUYCHUK HE YCBOWI BONPOCHI H3YYEHHBIX HO-
BBIX TEM, OTHECEHHBIC cCTaHaapTaMu OCHOBHOI'O OGLL[BFO 06pa3OBaHI/Iﬂ K yucity 06513aTem>1-u>1x JUIL yCBOCHHMS BCEMU YYECHUKaAMU.

Tal(, Harpumep, K pr6bIM OTHOCATCA OIJ_II/IGKI/I B BBIYUCJICHUAX, CBUACTCIBCTBYIOIINE O HE3HAHUU TaGJ’lI/IL[l)l CJIOKCHUSA HUIIH TaGJ’II/lLI])I
YMHOJKCHHSI, CBSI3aHHBIC C HE3HAHHEM aITOpPUTMa MHChMEHHOTO CIIOKCHHs M BBIYMUTAHHUs, YMHOXXCHHS U JICJICHUsS HAa OJHO- HJIM JIBY3HAUuHOE
YHCIIO U T. M., OIIHOKHU, CBUACTENILCTBYIOIINE O HE3HAHUHM OCHOBHBIX (DOPMYJI, IPABHJI U IBHOM HEYMEHHH X MPUMEHSATh, O HE3HAHHU MTPUEMOB
pelIeHus 3a/1a4, aHATOTHYHbIX PaHee H3yYCHHBIM.

Tpumeuanue. Eciu epybas owubka écmpevaemcs 6 pabome moibko 8 00HOM CIydde U3 HeCKOIbKUX AHALOSUYHBIX, O NPU OYeHKe pa-

b6ombl 3ma owubka mosicem Ovimb NPUPABHEHA K He2pyOOll.
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[Mpumepamu neepy6bix owiubOK ABIAIOTCS: OMNOKY, CBSI3aHHBIE C HEJOCTATOYHO MOJHBIM YCBOGHHEM TEKYIIET0 y4eOHOT0 MaTepHaa,
HE BIIOJHE TOYHO C(hOpMyIHPOBAHHEIM BOIIPOC WIIH MOSCHEHHE IPH PENIEHUH 3a/ladl, HETOYHOCTH IPH BBITOJHEHUH T€OMETPHUECKUX HOCTPO-
CHMH U T. II.

Heoouémamu cuutaroTcs HepallMOHANbHBIC 3aIMCH P BBHIYMCICHHUAX, HEpAllMOHAIbHBIC NPUEMBI BBIYMCICHUH, TPeoOpa3oBaHui U
pelIeHu 3a1a4u, HeOPE)KHOE BBHIIIOIHEHHUE YEPTEKEH U CXeM, OT/ACIbHbBIEC MOrPEIIHOCTH B (OPMYIMPOBKE MOSICHEHUS WIM OTBeTa K 3amaue. K
HEI04ETaM MOXHO OTHECTH U JPyrHe HeJOCTaTKH PaboThl, BEI3BaHHBIE HEJOCTATOUYHBIM BHUMAHUEM YUallUXCsl, HAIIPUMEp, HEMOIHOE COKpa-
meHue JpoOel MM YIeHOB OTHOLIEHHS; OOpalleHHe CMELIAHHBIX YHCEN B HENPAaBUIBHYIO APOOb IPH CIOXKEHHU M BBIYUTAHHHU; HPOIYCK
HAMMEHOBAHUI{; MPOITYCK YHCE B IPOMEXKYTOUHBIX 3aIUCSIX; IEPECTAHOBKA UG MPH 3aIIUCH YUCEN; OMIMOKHU, JOMyLIEHHbIE P MepEeTUChIBa-
HUM H T. II.

OneHka NHCbMEHHON Ppa0doThI 110 BLINOJHEHHIO BIYHCINTEIbHBIX 32JaHUIl M ajiredpanyecKux npeodpasoBaHuii

Bricokuii ypoBeHb (0TMeTKa «5») CTaBUTCS 3a 0€3yKOPH3HEHHOE BHITIOTHEHUE IIMCBEMEHHOH PaboTEHL, T. €.

a) ecnu BemoxHEeHO 90%+1-100%);

0)  ecmm Bce AEHCTBHA M IpeoOpa3oBaHMs BHIIIOIHEHB! NMPABIIBHO, 0e3 OIIMO0K; BCE 3aIliCH X0/a PEeIIeHNs PacloIOXKeHbI Iocie-
JIOBaTeJILHO, a TaKXKe ClellaHa IIPOBEpKa PeNIeHHsI B TEX CIIydasx, KOTAa 3To TpedyeTcs WM JOITyIeHa He 3HaUnTeNbHas OInoKa (OIHCKa).

IoBbIIeHHBIH ypoBeHBb (0TMeETKAa «4») cTaBHTCA 3a paboTy, KoTopas BbinoiaHeHa 70%+1-90%, HO momylieHa ofHa OMMOKa MM
JIBa-TpU HelouéTa.

Ba3oBblii ypoBeHb (0TMeTKa «3») ctaButcs ecnu BoimonHeHo 50%+1 -70%:

a) ecJii B paboTe uMeeTcsl Be rpyOble OIMOKY 1 He Oosiee 0AHON HerpyOoii OmmOKH;

0) MIpY HAJIMYHH OJHOM IpyO0#i OIIMOKK M OTHOTO-/IBYX HEAOUETOB;

B) MIPU OTCYTCTBUH IPYOBIX OUIMOOK, HO IPH HAJIMYHMH OT ABYX JI0 YETHIPEX (HErpyObIX) OMHNOO0K;
T) MIpY HAJIMYHH TPEX HErpyOBbIX OMIMOOK M He Oojee TPEX HeTOUETOB;

I) TIPH OTCYTCTBHUHM OIIMOOK, HO P HAJWYUH YETHIPEX U Oosiee HeJOUETOB,;

e) €CIIM BEPHO BBINIOJIHEHO 00JIee IOJIOBHHBI 00BhEMa BCelt paboThI.

Hu3kmii ypoBeHb (0TMeTKa «2») CTaBUTCS, KOT/IA YHCIIO OLINOOK
MIPEBOCXOAUT HOPMY, TIPH KOTOPOH MOXKET OBITH BBICTaBIICHA ITOJIOXKUTENIbHAS OL[CHKA, WM €CIIH MPABUIBHO BBIIIOJIHEHO MEHee MOJIOBUHEI BCEH
paboThI.

OneHka NUCbMeHHOIi padoTHI O PeleHN 0 TeKCTOBBIX 3a1a4

Bbicokuii ypoBeHb (0TMeTKA «S5») CTaBUTCS B TOM CiIydae, KOTJla 3ajaya pelleHa IpaBuibHO: X0/ PEeIeHHs 3aauu BEpPeH, Bce eii-
CTBHS M IPe0OPa30BaHMS BHINTOTHEHBI BEPHO M PAIMOHANBHO; B 33/1aUe, PeIIaeMoil ¢ BOIPOCAMH WITH MOSCHEHUSAMH K I€HCTBHSAM, JaHBI TOTHBIE
U TIpaBHIIbHBIE (JOPMYJIHMPOBKH; B 33j1a4Ue, PEIIaeMoil ¢ MOMOIIBIO YPaBHEHHS, JaHBl HEOOXOANMEBIE ITOSICHEHHS; 3allUCH NIPABIIIBHBI, PAcIIOJo-
XKEHBI MIOCIIeJOBATENIFHO, 1aH BEPHBIH W MCUEPIIBIBAIOIINHA OTBET Ha BOIPOCH! 33a4y; CAeNaHa MIPOBEPKa pelIeHHs (B TeX CIIydasx, KOTAa 3TO
TpebyeTcs).

IMoBbImeHHBIH YPOBEeHb (0TMETKA «4») CTAaBUTCS B TOM CIIydae, €CIIM IPH NMPABIIBHOM XOJI€ PEIICHUs 3aJaun JOMyIIeHa OJHA He-
rpy0as ommoOKa MM Ba-TpU Helovera.

Ba3o0Bblii ypoBeHb (0TMeTKa «3») CTABUTCS B TOM CIIydae, €ClIM XOJ] peLleHUs IPaBUIbHBIN, HO:

a) JomylieHa ojHa rpybas omubOka u He 6ojiee OHOM HerpyOoit;

0) momyieHa ofHa rpy0as omrbka U He 6oJiee IBYX HEIOUETOB;

B) JIOMYIICHBI TPH-YEThIpEe HErpyOble OMUOKH PH OTCYTCTBUHU HEJOUETOB,;

r) JOmylieHo He Gosee IBYX HerpyObIX OMIHOOK U TPEX HENOUETOB;

I) TIpU OTCYTCTBHU OIIMOOK, HO IIPH HAINYHNH O0JIee TPEX HEeTOUETOB.

Hu3skuii ypoBeHb (0TMeTKA «2)») CTaBUTCS B TOM Clly4yae, KOIJ1a YncIiIo
OIIMOOK NMPEBOCXOJUT HOPMY, IIPH KOTOPOI MOXKET OBITH BEICTABIIEHA MOJIOKHUTEIIbHAS OLICHKA.

[Ipumeuanus.

1. OTMmeTKka «5» MOXKET OBITh ITOCTaBJIEHAa, HECMOTPS HAa HAJIWYME OIMMCKH WM HEXOUYETa, €CIIM 00yJIalomuiics: 1ajl OpUrHHAIb-

HOC pEHICHUE, CBUACTCIBCTBYIOMICE O €TI0 XOPOIIEM MAaTEMATHYCCKOM Pa3BUTHUU.
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2. IMonoxxurenpHast OTMETKA «3» MOXKET OBITh BHICTaBJICHA 00yJalOIeMycsl, BHIIOJHHUBIIEMY Pab0Ty HE MOJTHOCTHIO, €CIIH OH
6e301100YHO BHITOIHIII 60JIee MOJTOBHHEI 00bEMA Beelt pabOTEL.

OneHka KOMOMHUPOBAHHBIX NHCBMEHHBIX PadoT 10 MATEMAaTHKe

[MucemenHas paboTa Mo MaTeMaTHKe, MOoAJIekKallas OLCHUBAHUIO, MOJKET COCTOATH M3 3a/1a4 U IPHUMEPOB (KOMOMHHPOBaHHAs padoTa).
B sToM ciyuae npenofaBatensb cHavana JaéT MpeiBapUTENbHYIO OLEHKY KaXkI01 yacTu paboThl, a 3aTeM 0OIIyI0, pYKOBOJCTBYSCH CIIETYIOIIIM:

a) ecii 00e yacTu paboThl OIIEHEHBI OIMHAKOBO, TO 3Ta OLIEHKA JIOJDKHA OBITh 00IIel AT Bceil paboTHI B LIEIOM;

0) €CIIM OTMETKHU YacTel pa3HATCA Ha OJUH Oall, HalpuMep, JaHbl OTMETKH «5» U «4» uin «4» u «3» U T. 1., TO 3a paboTy B
LETI0OM, KaK MPaBUIIO, CTABUTCS HU3MIAS U3 ABYX OTMETKH, HO TIPH 3TOM YUHTBIBAETCS 3HAYEHHUE KaXKIOH U3 yacTel paboThI;

B) HU3IIas U3 ABYX JAHHBIX OTMETKH CTaBHUTCSA M B TOM CIydae, €ClM OJHA YacTh PabOTHI OlleHEeHa OaiioM «5», a apyras —
6aioM «3», HO B 3TOM CIIydae IperoaBaTeIb MOXKET OIIEHUTh TaKylo padoTy B LeJIoM 0ayuioM «4» IPH YCIOBHH, YTO OIEHKA «5» ITOCTAaBICHA
3a OCHOBHYIO 4acTb PabOTHI;

I) eclM OJHa W3 yacTeil paboTHl OLeHeHa OaIoM «5» HiH «4», a npyras — OamioM «2» uin «1», To 3a BCIo paboTy B IIEIOM CTa-
BUTCS 6aint «2», HO IPeroaBaTeNlb MOXKET OLIEHUTH BCIO paboTy GayuioM «3» IpH yCIOBHH, YTO BBICIIAS M3 ABYX JAHHBIX OLICHOK ITOCTaBIeHa
3a OCHOBHYIO 4acTh PabOTHI.

IIpumeuanue. OcHOBHOU cuumaemcs ma 4acms pabomvl, KOMopas eKuoYaem 6onbuull no 06vEMy Ul Hauboee 8aNCHbIL NO 3HAYe-
HUIO Mamepuan no uzy4aemviM memam npocpammbol.

OuneHka TeKylUX MHCbMEHHBIX padoT (caMocTosTeNbHAs padoTa, 3a4eT MO TECOPHH, 3a4eT MO NMPAKTUKE, TECT, MAaTEMAaTHYEeCKUI
TIUKTAHT, YCTHBIA CUET, MpaKTHUeCcKas padoTa, JOMaIIHssA paboTa, HecieI0BaTeNbCKast padoTa)

[Tpum oneHKe MOBCEAHEBHBIX 00YYAIONIMX PabOT O MAaTEMATHKE YIUTENb PYKOBOACTBYETCS yKa3aHHBIMH HOPMAaMH OLICHOK, HO YUHTHI-
BAaeT CTENCHb CAMOCTOATEIBHOCTH BBIOTHEHUS Pad0T yIaIIUMHUCS, a TaKKe TO, HACKOIBKO 3aKPEIIEH BHOBb M3yIaeMbIi MaTepHall.

O0yuaromue NICHMEHHBIE PAGOThI, BHIIOIHEHHBIE 00YYAIONIMMUCS BIIOJIHE CAMOCTOSITENILHO C IMPHMEHEHNEM paHee M3YUCHHBIX U
XOPOIIO 3aKPEIIEHHBIX 3HAHUH, OIICHMBAIOTCS TaK XKe, KaK M KOHTPOJIbHBIE PaOOTHI.

Ofyualonme NHUCEMEHHBIE PAGOTHI, BEIIOIHEHHBIC BIIOJIHE CAMOCTOSITEIBHO, HA TOJIBKO YTO M3YYCHHBIE U HEZOCTATOYHO 3aKPEILIEH-
HBIE TIPaBUJIa, MOTYT OLICHMBATHCsl HA OAMH OaJlT BBIIIE, YeM KOHTPOJIBHBIE Pa0OTHI, HO OIEHKA «5» U B 9TOM CJIydae BHICTABISIETCS TOJBKO 32
0E3yKOPU3HEHHO BBHIIOJHEHHBIE PAaOOTHL

IMucbMennble padoThl, BBHITOJHEHHBIE B Kilacce C MpeABapUTENbHBIM pa300poM HX HOJA PYKOBOJCTBOM YUHTENs, OLICHHBAIOTCS Ha
OJIIMH OalT HIKe, YeM 3TO MPETyCMOTPEHO HOPMAaMH OLIEHKH KOHTPOJIBHBIX MUCEMEHHBIX paboT. Ho Oe3yKopH3HEHHO BBHINOJIHEHHAs paboTa U B
3TOM CIIydae OLEHUBACTCS OaIIOM «5».

JloMaliHue NucbMeHHbIe PafoThl OLICHUBAIOTCS TAK JKe, KaK KJIaccHas paboTa 00y4aromero xapakrepa.

HopMbI oneHOK MaTeMaTH4ecKOro AMKTAHTA, YCTHOIO c4YeTa, CAMOCTOSATeJbHBIX Pa0OT M TEeCTOBBLIX PadoT BhICTABJsAETCH C

Y4Y€TOM 4YHCJ/Ia BEPHO PellleHHbIX 3aaHMii:
Bobicokuii ypoBeHb (0TMETKa «5»): 4ico BepHBIX 0TBETOB -100%.

IoBbIIeHHBIH YPOBEeHb (OTMETKA «4»): YiciIo BepHBIX 0TBeToB -80%+1- 99,9%.
Ba3oBblii ypoBeHb (0TMETKA «3%»): YHCIIO BepHBIX 0TBeTOB-60%+1-80%.
Hu3kmii ypoBeHb (0TMeTKa «2»): YHCIIO BEpHBIX 0TBeTOB MeHee 60%.

HopMbl 0LIEHOK YCTHOTO OTBETAa, 3a4eTa M0 TeOPHH, MPAKTHYECKOH PadoThbl, HCCIeI0BATeIbCKOIl pPadoThI, 10MAaIlIHel KOH-
TPOJILHOM padoThl M JOMalIHell padoThI:

Bbicokmii ypoBeHb (0TMETKa «5») BBICTABISIETCS, €CIIM O0YYAIONIHICS: MOCIe0BATEIbHO, YETKO, CBI3HO, 000CHOBAHHO U Oe30MIH-
604YHO H3JIaraeT yueOHbIi MaTepHrai; 1aeT OTBET B JIOTHYECKOH MOCIEeJOBATEILHOCTH C UCIIOIb30BaHHEM MPUHSATON TEPMUHOJIOTHHY;

MIOKa3bIBaeT NOHMMAaHHUE CYIIHOCTH PAacCMaTPUBAEMBIX NOHATUH, SBIEHUH U 3aKOHOMEPHOCTEH, TEOpHii, B3aUMOCBS3€el; yMeeT Bblae-
JISITH TJIABHOE, CAMOCTOSITENIBHO MOATBEPKIaTh OTBET KOHKPETHBIMU IIPUMEpaMH, pakTaMu;

CaMOCTOSITENbHO aHATH3UPYET M 0000IIaeT TEOPETUIECKUI MaTeprall; CBOOOIHO YCTaHABIMBAET MEXIIpeIMETHbIE (Ha OCHOBE paHee
MIpUOOPETEHHBIX 3HAHMIT) ¥ BHYTPHIIPEIMETHEIE CBA3H;

YBEPEHHO U 6e301nb04YH0 TMPUMEHACT IMMOJTYUCHHBIC 3HAHUS B PEIICHNH HOBLIX, PAHEC HEC BCTPCUABIINXCA 3a/1a4;
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panMoOHANEHO UCHONB3YeT HAIJSIHBIC II0COOHS, CIIPAaBOYHBIC MaTepHalIbl, YUeOHHK, HOMOTHUTEIBHYIO JIUTEPaTypPy, HEPBOMCTOUHHKH;
MIPUMEHSET YIOPSIOUCHHYIO CHCTEMY YCIOBHBIX 0003HaYeHHI IPH BEACHHUH 3alUCel, COIPOBOXKIAIOIINX OTBET; NMEET HEOOXOIMMBIC HaBBIKI
paboTsI ¢ mpubopamMu, YepTexaMu, CXeMaMH U rpaduKaMul, COIyTCTBYIOIINMH OTBETY;

JOMyCKAaeT B OTBETE HEJOUYETHI, KOTOPHIE JIETKO HCIPABIAET MO TPEOOBAHHIO YUUTEIS.

[oBbIIeHHBI YPOBEeHb (OTMETKA «4») BBICTABISETCS, €CIM 00yJaromuiics: MoKa3bpIBaeT 3HAaHHE BCETO M3YyYEHHOTo y4eOHOro Mare-
pHana; 1aeT B OCHOBHOM IPaBUIIBHBIM OTBET; ydeOHBII MaTepuall U3jlaraeT B 000CHOBaHHOI! JIOTMYECKOH MOCNIE0BAaTENbHOCTH C MPUBEICHHEM
KOHKPETHBIX NIPUMEPOB, NIPU 3TOM JOIyCKaeT OJHY HErpyOyto omMOKy MM He Oojiee ABYX HEIOYETOB B HCIOIb30BAHUU TEPMUHOIOTUH yueO-
HOTO IIPeIMETa, KOTOPbIe MOXET UCIIPABUTh CAMOCTOSATEIBHO; aHATM3UPYeT U 00001IIaeT TEOPETHUECKUI MaTepHalt;

co0JII0JaeT OCHOBHBIE TIPaBUIIA KYJIbTYPhl YCTHOH peur; MpUMEHSET YIOPSAA0UEHHYIO CUCTEMY YCIOBHBIX 0003HaUE€HHI MPH BEJCHUH
3ammcel, COMPOBOKIAIONINX OTBET;

Ba3oBblii ypoBeHb (0TMETKa «3), BRICTABISIETCS, €CITH O0YUYAIONIHICS: IeMOHCTPHPYET YCBOSHHE OCHOBHOT'O COAEPKAHUS yaeOHOTO
MartepHaia, IMeeT IPOoOeIbl, He MPEMITCTBYIONINE JaIbHEHIIeMy YCBOCHHIO yIeOHOT0 MaTepraa;

MIpUMEHSIeT MOTydeHHbIe 3HaHHS IIPH OTBETE Ha BOIIPOC, aHAIN3E MPEUIOKEHHBIX CUTYaIHi 1o 00pasiy;

JIOITyCKaeT OMIMOKH B HCIIOJIb30BaHIH TEPMUHOJIOTHH YIeOHOTO IpeaMeTa; IT0Ka3bIBaeT HeIOCTaTOYHYI0 ChOPMUPOBAHHOCTH OT/IEIb-
HBIX 3HAaHUH U yMEHMUIA;

BBIBOJIBI K 0000IIEHHS apTyMEHTUpYET cllabo, JOMyCKaeT B HUX OIIMOKH; 3aTpyQHSACTCS MPH aHaiu3e u 0000IIeHnH y9eOHOTO MaTepuana; JaeT
HETIOJHBIC OTBETHI HA BOMPOCH! YUUTEIS HIIM BOCIIPOU3BOJNUT COAEPKAHUE paHEe MPOUUTAHHOTO yU4eOHOTO TeKCTa, cIabo CBSI3aHHOTO C 3aJaH-
HBIM BOIIPOCOM;

HCTIONB3YET HEYIOPSAAOUCHHYIO CHCTEMY YCIOBHBIX 0003HAUCHUH NPH BEICHUH 3aIHCEH, COMPOBOXKIAIOMINX OTBET.

Huskuit ypoBeHb (0TMeTKa «2») BBICTABISETCS, €CIM 00yJarONIHACs: He PAacKpPBUI OCHOBHOE CoJiep)kaHHe ydeOHOro MaTepuaia B mpe-
JieTIax MOCTaBICHHBIX BOIIPOCOB;

HE yMeeT MPUMEHSTh HMEIOIINeCs 3HAHUS K PELICHHI0 KOHKPETHBIX BOIIPOCOB M 3aj1a4 110 00pasiy;

JIOIyCKaeT B 0TBeTe OoJee IBYX rpyObIX OMIHOOK, KOTOPBIE HE MOXKET HCIPABUTh JaXKe MPHU MOMOIIHN 00YYaIONINXCs ¥ YIUTEIIS.

KpnTeppm BBICTABJICHUS OLCHOK M0 MATEMATHKE B IPOUECHTHOM COOTHOLICHUH BBINOJTHEHUSA paﬁon:

OTMeTKa KonTpoabnas padora CamocTosITeIbHAN 3ayeT Mo Teopun
I[IpoBepouHasn padora Jlomamusis
camocTosiTeJIbHasi padoTa TecT KOHTPOJILHAS
3ayeT Mo MpakTHKe M .

aTeMaTHYeCKHil AUKTAHT padoTa
YcTHBI cuer IMpakTHyeckas padora

lomamuss padota

UccaenoBarenbekas
paboTta

1-2 0%-50% 0%-60% 0% - 70%

3 50% + 1 - 70% 60% + 1 - 80% 70% + 1 - 85%

4 70% + 1 - 90% 80% + 1 - 99,9% 85% + 1 -99,9%

5 90% + 1 - 100% 100% 100%

OTMETKH 3a HE3aBHCHUMBIE JUArHoCTUKU U aIMUHUCTPATUBHBIC KOHTPOJIBHBIC pa60Tm BBICTABJIAIOTCA I10 Hpe}lJ’[O)KeHHOI\/'I mIKaje K

KOHKPETHBIM BHUJIaM paGOTLL
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Omnucanue Mecta V‘lC6HOFO nopeamMeTa B V‘I€6HOM IJIaHEC

CornacHo ¢enepanbHOMYy 0a3UCHOMY y4eOHOMY TUTaHY JJIsI 00pa30BaTeIbHBIX yupekaeHu Poccuiickoii Deneparuy Ha
n3ydeHune anredpsl B 7-9 kiaccax orBogutcs: 7 kimacc — 102 gaca (3 gaca B Henenro); 8 kiacc — 102 gaca (3 waca B Henenmo); 9
kiacc — 102 gaca (3 gaca B Hezeno). Pabouas mporpamma mo anredpe ams 7-9 kimaccoB paccuntana Ha 102 gaca B rox u3 pacyéra
3 vaca B HeJlen0. JJaHHOE KOJMYECTBO YaCOB MOJHOCTHIO COOTBETCTBYET BTOPOMY BapUAHTY aBTOPCKON MPOTrPaMMBbI.

[Ipennonaraemsrii 00beM yaeOHOTO BpeMeHHN — 3 4aca B Henelno, 34 Hexenn, 102 gacos B rof.

Komnuectso yacos B 9 kinacce JJIA U3YUYCHUS MPCAMETA 10 YETBCPTIAM

YeTBepTh KonunuecTBo Henenb KoanuecTBo yacos KoiuecTBO KOHTPOJIBHBIX paboT
| 9 27 2
I 7 21 3
11 10 30 2
v 8 24 3
Wroro 3a rof 34 102 9
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KHM no anredpe 9 kiaac

Koumponvnas paboma Ne 1 «Hepasencmea u ux cucmembviy
Bapnanr 1
1. PemmmaTe HEepaBEeHCTBO:

a) 4 <3x +2<6; n)‘:—:—§>0.

6) (x + 1)}(x— 2)(2x + 5) = 0;
2. Haiinure obnacTe onpeneseHuA BBIPAIKEHH

Jx* - 11x + 24)1,

3. MHoxecTBa A H B 3aflaHbl YHCJOBBIMH IDOMEXYTKAMH:
A = (—4; 3), B = (0; 5]. Haitpure A U B, A N B.

4. PemuTe cHCTEMY HepaBeHCTB
3-2x
— =1,
5
x2-420.

5. [Ipn KakKHX 3HAYEHHAX MApaMeTpa P HEPABEHCTBO
px*+(2p - 3)x + (p + 3) > 0 BepHO NpH Bcex 3HAYEHHAX X7

Bapuanr 2
1. PemuTe HepaBeHCTBO:

a) -3 < bx—2<4; ) X*3

pr- <0.

6) (x + 2)(x - 1)3x - 7) = 0;
2. Haiinure ofmacTe onpefieleHUa BRIDAXKEHUA

NV-x? + 5x + 14.

3. MHOoXecTBa A B B 3ajaHBEI YHCJOBEIMH IDOMEXYTKAMH:
A =[2; 7], B=[-3; 3). Haiiaure A U B, A n B.

4. PelluTe CHCTEMY HEPABEHCTB

7 - bx
— %
x? —4dx < 0.

5. Ilpu kaKMX 3Ha4eHHAX NlapaMeTpa P HepPaBeHCTBO
pxt+ (2p + 1)x — (2 — p) < 0 BepHO OpH Beex 3HAUYEHHAX X7
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Koumponvnas paboma Ne 2. «Cucmemvl ypagHeHuti»

Bapuanr 1

(x-2F-y=0

1. Pemure rpadguyecKH CHCTEMY ypaBHEHHIT
x+y=8.

2. PemruTe CHCTEMY YDABHEHHI:
2) xy = -2, 6 2x+ Yy -Tx+y)+3=0,
x -2y =5 2x - 3y = -1.

3. IIse TpyOhl, AEHCTBYA OAHOBPEMEHHO, 3aJIMBAIOT IHCTEPHY
HedThIO 3a 2 u. 3a CKONLKO YACOB 3ATOJHAET I[HCTEDPHY Iep-
Basa TpyDa, maeficTBYA OTAENBHO, €CNM efi And 3alHBa IIHC-
TepHBI TpefyeTca Ha 3 4 MeHbIe, 4eM ApYroi?

4. TlocTpoiite rpadpuk ypasHernus (x? + y? — 8x)(x + y) = 0.

5. IIpn KakoM 3HaYeHHH NapaMeTpa p CHCTeMAa ypaBHeHHH
{xz +yt =9,
y-x=p

HMeeT TPH peIleHus?

Bapuaur 2

=4,

1. Pemute rpadhuyeck cHCTeMYy YpaBHeHHMH
2x -y =-2.

2. PemmnTe cHCTEMY YpaBHEHHI:
x? + y? = 25, Yt - xy = 12,
6)
x+y="T x+y=2.

3. BacceiiH HanoNHAETCA AByMA TPyDaMH, AefCTBYIOUIHMHE OJHO-
BpeMeHHO, 38 4 4. 3a CKOJIBKO YACOB MOJXKeT HAIIOIHUTE Gac-
ceifH mepsas TpyDa, AeHCTBYA B OTAENBHOCTH, €CJH OHA HA-
noaHseTr OacceilH Ha 6 u gonbine, yem Bropaa?

4. TTocrpoiite rpaduk ypasnernus (x* + y* + 6y)(x - y) = 0.

5. IIpn KakoM 3HAYEHHH MapaMeTpa P CHCTeMa ypaBHeHHI

{x2+y2:

' HMeeT OfHO pemteaHe?
y+xf=p
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Koumponvnas paboma Ne 3 «Ilousmue ¢hynxyuuy

Bapuant 1
1. Haiizure obnacTs onpefeneHus QyHKIHH
y =y (2x + 3)x - 1).
2. Uccnepyiite pyrKIMIo y = f(x), rae f(x) = 13 :_3 2’:, Ha MOHO-

ToOHHOCTE. McnoNnb3ya pesyjibTaT MCCAEfOBAHUA, CDABHHUTE
f(5) u £(7).

3. Heenenyiite dynrnuio y = x° — 2x® + x Ha YETHOCTB.

4. Haiinure HauMeHkIiee 3HaueHue QyHKmun y =1 + 5/x% + 9
M onpejesHTe, HPH KAKMX 3HAYEHHSX X OHO JOCTHIAETCH.

5. ITocTpoiiTe 1 npounTaiite rpaduk GyHKIMH
3x+9, ecm -4 < x < -2,
y=4x* -1, ecm -2<x<2,
-3x + 9, ecmu 2 < x < 4.

Bapuant 2
1. Haiigute obnacte onpefleleHna GyHKUMH
y=v2x+3.-Jx- L
2. HUccnenyitte dyHrumio y = f(x), rae f(x) = 3x ; 19, Ha MOHO-

TOHHOCTH. MCNONB3ys pesyNbTaT HcclefoBaAHUA, CPABHHTE
f(=v3) u f(-v2).

3. Hccnenyiite dynknuio y = 3x* — 4x* + 1 Ha 4eTHOCTE.

4. Haitnure Hanbonbinee suavenue byurnuu y =7 — 2~/x? + 4
¥ OmpefelnTe, NIPH KAKHX 3HAYEHMAX X OHO JOCTHraeTcsd.

5. INocrpoiiTe 1 mpouuTaiiTe rpaduk GYHKIIHA
—(x + 4)?, ectn -5 < x <-2,
y=12x,ecim -2 < x < 2,
(x — 4 ecmn 2< x < 5.
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Koumponvnas paboma Ne 4 « Ceoticmea ¢pynxyuu»

Bapuanr 1

1. Haitanre o6aacTs onpesesieHusa PYHKIUMH
y =/(x + 3)x - 1).
2. Hccnenyiite dpyrxnuio y = f(x), rae f(x) = 13 :—32x’ Ha MOHO-

TOHHOCTB. HCHOJILQYH peSyJIbTaT HCCJlefOBaHHA, CDABHHUTE
f(¥5) u 7(J7).

3. Uccanenyiite pyHrmuio y = x° — 2x® + x Ha YETHOCTb.

4. Haitinte HanMeHbInee 3HaueHne yskouu y =1+ 5Jx2 + 9
¥ OompejiesiuTe, IPpY KAKUX 3HAYEHUAX X OHO JAOCTUTAETCH.

5. IlocrpoiiTe u npounTaiiTe rpaduK PyHKIUMA
3x + 9, ect -4 < x < -2,

2

y=<x°-1 ecom -2 <

BapuanT 2

1. Haiinure oGiacTh onpeeseHus QPyHKIIUH
y=v2x+3 - Jx-1.
. 3x + 19
2. Uccnenyiite dyukuuio y = f(x), rae f(x) = — 5 » Ha MOHO-

TOHHOCTE. HCHOJIBSYH pe3yjabTaT HCCIenN0oBaHHUA, CDaABHHUTe
f(—/3) u f(—v2).

3. Uccnenyitte pyuxknuo y = 3x* — 4x2 + 1 Ha yeTHOCTS.

4. Haiinure HauGosbiiee 3HayeHne GyHKmumn y = 7 — 2/x? + 4
U ompejieJiuTe, NPpH KAKUX 3HAYEHUAX X OHO JOCTHUTaeTCH.

5. IlocTpoiiTe 1 npouyuTaiiTe rpaduK GYHKIIUH
—(x + 4)?, ecsit -5 < x < -2,
y=32x,ecm -2 < x < 2,
(x — 4)?, ecmu 2 < x < 5.



Koumponvnas paboma Ne 5 «I pagpuxu ¢ynxyuiiy»

Bapuanr 1
. Nocrpoiite rpadur dpynrnun y = x* + 1. Ilo rpadury Haii-
nuTe:
a) sHaveHHA PYHKIMHM NpH 3HAYEHWM apryMeHTa, pasHOM —1;
0) 3HaueHMe apryMeHTa, ec/Jd 3HaYeHHe QyHKIHM paBHO 9;
B) pelueHue HepaBeHcTBa y(x) > 0.

. Pemure rpadudecku ypasHeHue 4x 2 = x + 3.
. YnpocTuTe BHIpaXKeHHe:

a) (37 + ¥21)  ¥49; o) Y9 - ViT - {9 + V1T.

. Jana dpyarnna y = f(x), rae f(x) = $/x. Pemnre YDaBHeHHe
f(x? — 5f(x) + 6 = 0.

. Pemnre rpagutecku cucTeMy HEDABEHCTB
y+x-2>0,
y- ¥x > 2.

BapuasTt 2

. Hocrpoiite rpaduk pyuxnuu y = ¥x — 1. Io rpaduky Haii-
AuTe:
a) 3HaueHVA GYHKIUM TIpK SHAYEHHM apryMeHTa, DABHOM —T;
6) 3HAueHHe apPryMeHTa, ecly 3HaUYeHHe PYHKIMUH paBHO 2;
B) pemieHHe HepaBeHcTBa y(x) < 0.

. Peminre rpapuueckn ypasuaesne —0,5x* = 4x.
. ¥npocTuTe BRIpaYXKeHHE:

a)(%+§/1_5)-¥/§; 6)%‘/10—%-3/10+\/'ﬁ.

. Hana dyHkuusa y = f(x), rae f(x) = i‘/; Pemnre ypaBHeHne
f(x*) — 3f(x) — 10 = 0.

. Pemure rpaguuecks cucreMy HepaBeHCTB
y+ 2> 2x,
y-x2+2<0.
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Koumponvnas paboma Ne 6 «Apugpmemuueckasn u ceomempuyeckasn npoepeccuuy

Bapnanr 1

1. Haiinure nBagnmaTh BOCEMON YleH apH(MeTHYecKOH nporpec-
cuu —30; —28; -26; ....

2. Haiigure cyMMy NEpPBBIX HMATH WIEHOB reOMeTPUYECKOH npo-
rpeccun 2; 8; 32; ...

3. fAenaerca s unucno 384 uneHoM reoMerprueckoil mporpec-
cum b, = 3 -2"?

4, Cymma BTOpPOTO M YeTBEDPTOTO YIEHOB apudMeTHUeCKoil mpo-
rpeccHn pabHa 14, a censMoii ee wieH Ha 12 Qosblile TpeTh-
ero. HaifiguTe pasHOCTL M IIePBLII YjleH JAHHOM IMpOrpeccHu.

5. HadinuTe BCe 3HAYEHHA X, MPH KOTODBIX 3HAYEHHSA BhIpaMe-
Huii —9x% + 1; x + 2; 15 + Tx® asnAoTca TpeMA HoOCJeN0Ba-
TeJIbHBIMM YJIeHaMu apudMeTHYecKoH Nporpeccuy.

Bapunanr 2
1. Haiigure feBATHIA 4ieH reoMeTpHyecKoil mporpeccuu 3; 6;
12; ...

2. Hajigure cymMmy mepBbIX uUeTBIpHAALATH ujeHOB apubmern-
yeckoii niporpeccuu 30; 28; 26; ... .

3. Asnaerca nu yucio 242 yjeHoM apudMeTHYECKO#H mporpec-
cuu a, = Tn + 4?7

4. CymMma TpeThero ¥ MATOrO 4WISHOB apudMeTHYecKoil nporpec-
cuu paBHa 16, a imectoii ee wied Ha 12 OoJblue BTOpPOroO.
HaiiguTe pasHOCT, H NEPBBIA WIEH JAHHOH IMPOrPECCHH.

5. Haﬁj]’,ﬂ'l‘e BCe 3HAYEeHHA X, NMPH KOTOPBIX 3HAYEHHWA BhIpaXe-

Huit x — 4; 6x; x + 12 ABnAIOTCA TPEMA HOC/IENOBATENh-
HBIMH 4JIeHAMH I'eOMEeTPHYeCKO#l IpOorpeccHH.
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Koumponvnas paboma Ne 7 «Cmamucmuxa u 6eposmuocmbv»

BapmanT 1

1. CKONBLKO JBY3HAYHEIX YMCeN] MOMCHO COCTABMTh U3 mubp 0,
1, 3, 5, 87 CKOJBKO M3 HUX YEeTHBIX?
14!
2. BeruucnnTe: 1. 10! 101"
3. CKONIbKMMHU cII0cODAMH MOMKHO 0003HAYMTL BEPIUIMHBI NPA-

MOyroabHoOro napasnenenuneaa oyksamu C, D, F, G, K, L,
M, N?

4. CnyyaiiHpIM 00pa3omM BhIOpaau ABy3HauHoe uHciao. Kakxosa
BEPOATHOCTH TOTO, UTO OCTATOK OT €ro JieJieHusa Ha 7 paseH 37

5. Ha nerckoil sKcIepMMeHTAIBHON M'MPOMETE0CTAHIIHH YUeHHUK
NPOH3BOIHJI 3aMEpP TeMIIePATYPH BO3AYXa B TedeHue 14 qHeit
anpens B OfHO W TO YK€ BPEMSA M MOJYYHJI CAeIVIOIIHA DAL
sHavenwii: 4,1; 4,3; 5,2; 4,5; 5,8; 4,3; 5,2; 3,7; 4,1; 4,5;
4,5; 4,3; 5,2; 5,2 (8 °C).

a) CocrasbTe TabNUIY pacupefie/leHHA JaHHEIX H pacupepe-
JIeHHsI YACTOT.
0) Haiigure pasmax, MOAy 4 CpDeLHEe 3HAYEHHE.

Bapuant 2

1. CKoNbKO ABY3HAYHBIX YHCEJ MOXXHO COCTaBUTh M3 mudp 0,
2,4, 5, 7?7 CkonbKO M3 HUX HeYeTHBIX?
20!
2. Buluncaure: ER N
3. CronbKkMMH criocobamMyu MOMHO 0003HAYMTL BEPIIMHBI BOCh-
MuyronbHEuka Gyxsamu C, D, M, N, U, V, T, @?

4. CnyyaitaeiM o6pa3om sbIOpanu aBy3HauHoe uucio. Kakosa
BEpOATHOCTL TOTO, YTO OCTATOK OT €ro AejieHHs Ha 8 pasen 57

5. Ha merckoii sKCIIepHMEHTANBHOA FHIPOMETE0CTAHIIHH YICHHK
IIPOM3BOAHII 3aMEp TeMIepaTyphl BO3AyXa B TedeHHe 15 qHe#
Maf B OJHO ¥ TO }Ke BpeMsA H MNOJYYAJ CAeAVIONUH paAj
anavenwii: 12,4; 12,4; 12,8; 14,1; 15; 15; 14,8; 14,1; 13,9;
13,5; 15; 15; 14,8; 14,1; 12,4 (8 °C).

a) CocraBbTe Tabuuny pacnpejesieHHA JaHHEIX M pacmpese-
JIEHHA 4acToT.
6) HaiiguTe pasmMax, MOAY M cpPellHee 3HAUEHMHe.
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KanennapHo-remarnueckuii Tuian yueOHOTO mpeameTa s 9 kiacca

Ne Tema ypoka Koms-Bo | [lara
ypoka 4acoB | IUIaH | dakr
| uemegepme. 27y
IloBTOpEHUE
Payuonanvuvie yucna Iy
1. MHOXeCTBO pallMOHANBHBIX uncen. JlelcTBust ¢ panmoHaibHbiMU | 1
quCcIaMU
Keaopammnuvie kopnu 1y
2. [TpeoOpa3oBanue BbIpaXeHUH, colepKallluX KBaJgpaTHble KOpHU: | 1
YMHOXEHHE, JEJICHUE, BHIHECEHUE MHOMXUTEIS U3-110]1 3HAKa KOp-
H$l, GHeCEeHUe MHONCUMES N0O 3HAK KOPHS
Keadpammnoe ypagnenue u e2o Kopnu Iy
3. KBaaparHbie ypaBHEHHS 1
3adauu na wacmu, 0oau, npoyeHmol 1u
4. Pemenue 3agau Ha HaXOKJACHUE YacTU YMCIAa M YMcia 1o ero ya- | 1
ctu. Pemenne 3aga4 Ha npoueHThl U Aojd. [I[pumenenue nmpomnop-
LI IpU PELIECHUH 3a/1a4.
§1 Jluneiinvie nepasencmea ¢ 0OHUM HEU38ECHIHBIM
1.1 HepaBeHcTBa nepBoii CTENEHU ¢ OAHUM HEM3BECTHBIM
Hepasencmea
5. HepaBeHcTBO ¢ mepeMeHHOM: NOHATHE HEpaBEHCTBa NepBoM cre- | 1
IIEHU C OJAHUM HEU3BECTHBIM
6. PenieHne TMHENHBIX HEPABEHCTB 1
1.2 IlpumeHeHue rpa)uKoB K pelIeHUI0O HEPABEHCTB MePBOM
CTeNeHHU C OJHMM HeH3BeCTHbIM
7. Pemenue nuHEMHBIX HEpaBEHCTB: NMPUMEHEHHE rpaduKoB JuHel- | 1
HOM (pyHKIIMHU
1.3 JInHeiiHble HePABEHCTBA C OIHUM HEH3BECTHBIM
8. HepaBeHcTtBo ¢ nepemeHHoM: JIMHeliHble HepaBEeHCTBA ¢ OAHMM | 1
HEU3BECTHHIM
9. HepaBeHCTBO ¢ mepeMeHHOI: paBHOCWIbHBIE HepaBeHcTBa. O06- | 1
JacTh OMNpeAeNeHUs] HepaBeHCTBa (00JIacTh JTOMYCTUMBIX 3Haue-
HUI IepeMeHHON)
10. BIIP 1
1.4 Cucrembl JIMHEHHBIX HEPABEHCTB € OJJHMM HEH3BECTHBIM
Cucmempwl Hepagencme
11. CucreMbl HEPaBEHCTB C OJJHOW MEPEMEHHON: JuHelHbIe HepaBeH- | 1
CTBa C OJTHOU IIEPEMEHHOMI
12. Pemenne cucrteM HEpaBEHCTB C OAHOW MEPEMEHHOM: TMHEHHBIX 1
13. N300pakeHne pemeHusi CUCTeMbl HEPaBEHCTB Ha YMCIIOBOW mps- | 1
MOM. 3aluCh PEIICHUS CUCTEMbl HEPaBEHCTB: JIMHEHHBbIE HEpa-
BEHCTBA C OJHOU IIEPEMEHHOU
14, Bxoonaa monumopunzoeasn paboma
§2 Hepasencmea 6mopoii cmenenu ¢ 00HUM HeUu36eCMHbIM
2.1 IlonsiTHE HEPABEHCTBA BTOPOM CTENEHHU C OJJHUM HeH3-
BECTHBIM
Hepagencmea
15. HepaBeHCTBO ¢ nepeMeHHOI: IOHATHE HEPABEHCTBA BTOPOM CTe- 1

INICHU C OJHHUM HECHU3BCCTHBIM
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2.2 HepaBeHCTBa BTOPOM CTENEHHU C MOJIOKUTEJIbHBIM JHUC-
KPUMHHAHTOM

16.

KBagpaTHOE HEPAaBEHCTBO M €T0 PEIICHHS: HEPABEHCTBA BTOPOM
CTCIICHU C MMOJIOKUTCIIbHBIM TUCKPUMHWHAHTOM

17.

Pemenne kBapaTHBIX HEPABEHCTB: UCIIOJIB30BAHNUE CBOWCTB U
rpaduka KBaapaTHIYHON (PYHKIUHU

18.

Pemenne KBaJApPATHBIX HCPABCHCTB: MCTO/J] UHTCPBAJIOB

2.3 HepaBeHcTBa BTOPOM CTENEHH ¢ JMCKPUMUHAHTOM, PaB-
HBIM HYJII0

19.

KBa,I[paTHOG HEPABCHCTBO U €0 pCIICHUA: HCPABCHCTBA BTOpOI>'I
CTCIICHU C JMCKPUMHWHAHTOM paBHBIM HYJIIO

20.

3anuce PEIICHUE KBAAPATHOI'O HEPABCHCTBA: HEPABCHCTBA BTOpOI71
CTCIICHU C JTMCKPHUMHWHAHTOM pPaBHBIM HYJIIO

2.4 HepaBeHCTBa BTOPOM CTENEHU C OTPULATEIbHBIM JIUC-
KPUMHHAHTOM

21.

KBa,I[paTHOG HEPABCHCTBO U €0 pCIICHUA: HCPABCHCTBA BTOpOI71
CTCIICHU C OTPHULATCIIbHBIM JUCKPHUMHWHAHTOM

22,

3anuce PCUICHUC KBAAPATHOI'O HCPABCHCTBA: HCPABCHCTBA BTOpOI71
CTCIICHU C OTPHULATCIbHBIM JUCKPHUMHWHAHTOM

2.5 HepaBeHcTBa, cBOAsIIIMECS] K HEPAaBeHCTBAa BTOPOI cTele-
HH

23.

HepaBeHcTBO ¢ mepeMEeHHOM: HEPABEHCTBA, CBOSALINECS K Hepa-
BEHCTBAaM BTOPOH CTENEHU

24,

HepaBeHcTBO ¢ nepeMeHHO: pelieHre HEPABEHCTB, CBOIAIIIUXCS
K HEpaBEHCTBAM BTOPOU CTEIEHH

25.

Konmponvnas paboma Nel « Hepasencmeay

§3 Payuonanvusle nepasencmea

3.1 MeTtoa HHTEpBAJIOB

Pal(u0HaJlebl€ Hepasencmea

11u

26.

Perienue nensix HEPAaBCHCTB MCTOJOM MHTCPBAJIOB: OCHOBHBIC
IIOHATHUA

27,

Permienue 1ienbIx HEPaBEHCTB METOJIOM MHTEPBAJIOB: OOLINI METO
WHTEPBAJIOB

Il yemesepmeo.

21y

28.

Pemenne HEJIBIX HEPABCHCTB METOAOM MHTCPBAJTIOB: aJITOPUTM
METOJa

3.2 Pemenue PAIMOHAJIBLHBIX HEPABCHCTB

29.

Pemienue I[pO6HO'paI_[I/IOHaHBHBIX HEPAaBCHCTB METOJOM UHTCPBA-
JIOB. OCHOBHBIC ITOHATHUSA

30.

Pemenne I[pO6HO-paIII/IOHaIII>HI>IX HCPaBCHCTB MCTOAOM MHTCPBA-
JIOB: AJITOPpUTM MCTOJa

3.3 Cucrembl palliOHAJIbHBIX HEPABEHCTB

Cucmemut Hepaeencme

31.

CucreMbl HEpABEHCTB C OJTHOM MTEPEMEHHOM: CUCTEMBI Palfo-
HaJIbHBIX HEPABEHCTB

32.

Pemenne cucrteM HEpaBEHCTB C OAHOW IMEPEMEHHOM: KBaJAPATHBIX

3.4 HecTporue panuoHaIbHbI¢ HEPABEHCTBA

33.

CTpOFI/IC 1 HECTPOrnC HCPABCHCTBA. OCHOBHBIC ITOHATHUA

34.

CTpOFI/Ie 1 HCCTPOIrn€ HCPABCHCTBA: 3Tallbl PCIICHUA

35.

CTpOFI/IC 1 HECTPOIr'nC HCPABCHCTBA. AJITOPUTM PCHICHUA

36.

Koumponvnas paboma Ne2 « Payuonanvusie nepasencmea. Cu-
cmembl HepageHCcmes)

N
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I'nasa 2. CteneHp 4Yucjaa

§4 @ynkyua y=x"

4.1 CBoiicTBa u rpaduk pynkmuu y=x"(x = 0)

Hlonamue ¢pynxkyuu

37. I'paduk dpynkimm: y =x"(x = 0) 1
38. MonuTopunrosas padora 3a I monyroaue 1
4.2 CpoiicTBa n rpadguk pynxnmii y=x>™ y y=x>m+1
39. I'padux pynkumm: y=x2m y y=x2m+1 1
40. CgoiicTBa (DyHKIMI: 00JIaCTh ONpEACIICHHs, HYJIU, MPOMEXYTKH | 1
3HAKOMOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, MPOMEXKYTKH BO3pac-
TaHWsI U yObIBaHUS
§5 Kopenv cmenenu n
5.1 llonsiTHE KOPHS cTeNeHu N
/lpobno payuonanvusle ypasnenus
41. YpaBHeHHs BUJa X' = @: MOHATHE KOPHS CTEIIECHH N 1
42. VpaBHeHUs BHIa X" = a: MOHATHE KOPHS CTENeHu N, pemeHue | 1
3a1a4
5.2 KopHu 4eTHO# ¥ HEYETHOM cTeneHel
43. VYpaBHeHus BUga X = a: KOPHU HEYCTHOW CTEIICHU 1
44, VYpaBHeHus BUaa X" = a: KOPHHU YE€THOM CTENICHH 1
45, VpaBHEeHUs BUa X" = a: KOPHU YETHOM U HEUETHOH CTEeMeHeH 1
5.3. Apudmernyeckuii KopeHb
46. VYpaBHeHus Bujga X" = a: apuMeTHUSCKHI KOPEHb CTEHCHHU N 1
47. Mertoibl penieHus ypaBHEHHH: METO 3aMEHbI IEPEMEHHOI 1
I'paghuru pynkyuii
48. I'padukn pyHkIUl y = Vx, y = Vx 1
111 uemeepmeo 30u
5.4 CBoiicTBa KOpHe# cTeneHu N
Jpobno payuonanvusie ypasnenus
49. VYpaBHeHus Buga X" = a: CBOMCTBa KOPHEH CTENeHH N 1
50. VYpaBHeHus Buga X = a: CBOMCTBa KOpHEH crernenu N, ymnporre- | 1
HUE BBIPAKCHUHN
51. VYpaBHeHus Buga X" = a: CBOMCTBa KOpHEH cremnenu N, pemienune | 1
3a1a4
52. Konumponvnasa paboma Ne3 «I pagpux ¢pynkyuu. [lonsmue xopus 1
cmenenu Ny
I'naBa 3. [locseqoBaTeIbHOCTH
§6 Yucnosvie nocnedogamenbHocmu u ux c6oiicmea
6.1 IlonsiTue YHCJIOBOI NOC/IEI0BATEIBHOCTH
Ilocnedosamenvrnocmu u npozpeccuu
53. YuciioBast OCae10BaATEIbHOCTh: OCHOBHBIE MOHSTHS 1
54. [TprMepbl YUCTOBBIX MOCIIEI0BATEIBHOCTEN 1
6.2 CBoiicTBa 4N CJI0BBIX N10C/I€10BaTeIbHOCTEH
95. YucnoBast OCIeI0BaTeIbHOCTh: CBOWCTBA 1
56. Beckoneunsie nocnenoBarenbHOCTH. CBOIMCTBAa YMCIOBBIX mocie- | 1
JIOBaTEIbHOCTEM.
§7Apugpmemuucexan npozpeccus
7.1 llonsiTHe apU(PMETHYECKOI MPOrpeccum
57, Apudmernueckasi Iporpeccus U ee CBOMCTBA: OCHOBHBIE MOHATHS | 1
58. ®dopmyna o0mIero wieHa apuhMeTHIeCKOU MPOTPECCUH 1
59. Apudmernueckas mporpeccusi U ee cBoiicta: ¢popmyna npocTeix | 1
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MIPOIICHTOB

7.2 CymMa nepBbIX N WIEHOB apH(MEeTHYECKOI MPOrpeccun

60.

®dopmMyna CyMMBI N MEPBBIX WICHOB apu(PMETHUYECKOW Mporpec-
CHUH. OCHOBHBIC ITOHATUA

61.

@opmyiia CyMMBI N IEPBHIX WICHOB apu()METHUECKON MPOTPeCcCuu

62.

@®opmyna CyMMBbI N MEPBbIX WICHOB apHU(PMETHUUECKOIl mporpec-
CUU: pELICHHE 3a/1a4

63.

ApudmeTnueckas mporpeccus, peueHue 3aaady

§8 I'eomempuueckas npozpeccus

8.1 IlonsiTHE reoMeTpUYECKOI NMPOrpeccuu

64.

['eomeTpuyeckas nporpeccus: OCHOBHBIE MOHSTHS

65.

I'eomeTpuyeckas Nporpeccusi: OCHOBHBIE CBOMCTBA

66.

["'eomeTpuyeckast nporpeccusi: GopmMysia CI0KHbBIX IPOLIEHTOB

8.2 Cymma nepBbIX N 41€HOB reOMeTPHYECKOil NPorpeccun

67.

®opmysa CyMMBbI N IEPBBIX YJICHOB FEOMETPUUECKON POrPECCHH:
OCHOBHBI€ IMOHATHS

68.

CDOpMy.]'Ia CYMMBI N NIEPBBIX YJICHOB FGOMeTqueCKOﬁ IMpOrpeCCum:
PCIICHHUC 3a/1a4

69.

['eomerpuueckas mporpeccust. Cxosmascs reoMeTpuieckas mpo-
rpeccus

70.

Koumponvnas paboma Ne5 «Apugpmemuuecxasn npoepeccus. I'eo-
Mempuieckas npocpeccusy

71.

IIpobuwiil sx3amen 6 popme OI'D

I'maBa 5 DyieMeHTHI NPUOJIMKEHHBIX BHIYUCIEHUH, CTATUCTH-
KH, KOMOMHATOPUKH U TEOPUH BEPOATHOCTEN

§11 Ilpubnuscenusn uucen

11.1 AGcol0THASA MOTPEIHOCTH MPUOJIHKEHHU S

72.

AOGCOIOTHAS TOTPEITHOCTD MPUOIMKESHUS

11.2 OTHOCUTE/IbHAS IOTPEIIHOCTh NPHUOJIHKEHUS

73.

OTHOocHTEIbHAS TOTPEIIHOCTh NPUOIHKEHUS

11.3 IIpnbanskeHne CyMMbI H Pa3HOCTH

74.

[TpuOamxeHre CyMMbI U pa3HOCTH

11.4 Ilpn6anskeHne NPOU3BeICHUS U YaCTHOIO

75.

[TpubamxeHrne Npou3BeIeHUs] U YaCTHOTO

§12 Onucamenvnaa cmamucmuka

12.1 Cnoco0bl npeacTaBjIeHUs YHCTOBBIX JAHHBIX

Cmamucmuka

76.

TabGnuuHoe U rpaduyeckoe npeacTaBlIeHUe JTaHHBIX, CTOI0YAThIE
Y KPYTOBbI€ IMarpaMMbl, TpaQuKH.

77,

[TpumeHeHne auarpamMm u rpauKoB 751 ONMCAHUS 3aBUCUMOCTEH
peaIbHBIX BEJIWYUH, M3BJIeueHue MHpopManuu W3 TaOmul, aua-
IpaMM U IrpaHKOB.

12.2 XapakTepuCcTHKA YU CJIOBBIX JAHHbIX

78.

OrnucaTenbHble CTATUCTUYECKHE TMOKA3aTeNld YUCIOBBIX HAOOPOB:
cpenHee apupMeTHUIECKOe, MeduaHa, HauOOoIbIIIee M HAUMEHbIIIEE
3Ha4YeHUs. Mepbl pacceuBaHUs: pa3Max, oucnepcus u cmaHoapm-
HOe OMKIIOHeHUe.

1V yemeepmo

24

79.

CJ'Iy‘-IafIHaH H3MEHYUBOCTh. MI3MEHUYHUBOCTH Ipu U3MEPCHUIX. Pe-
waroujue npasujd. S’akouomepuocmu 6 USMEHUYUBLIX 6€JIUHUHAX

§13 Kombunamopuka

13.1 3agaun Ha nepedOpP BceX BO3MOKHBIX BAPHAHTOB
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OcHo6Hble MemOoObl peuieHus meKcmoevlx 3a0ay

1ug

80. [Tepebop BapHaHTOB: pelIcHHE 3a1a4 1
13.2 KoMOMHATOpHBIE IPaBHJIA
Inemenmopl KOMOUHAMOPUKU

81. [TpaBuii0 yMHOKEHUS 1
13.3 IlepecTaHOBKM

82. [TepectanoBky, pakropuan yucia 1
13.4 PazMenienus

83. Pa3menienus 1
13.5CoueTanus

84. Coueranuss U yucio coderanuii. dopmyna yucia coudetaHuid. | 1
Tpeyrouabnuk Ilackais.

85. Onvimul ¢ OOABWUM YUCTOM PABHOBO3MOIICHBIX dieMeHmapHulx | 1
cobvimuil. Bvluucnenue éepossmuocmeii 8 onelmax ¢ npumeHeHuem
Komounamopuwix opmyn. Ucneimanus bepnynnu. Ycnex u ue-
yoaua. Beposmnocmu cobvimuii 8 cepuu ucnvimanuti bepnynnu.

§ 14 Beeoenue ¢ meopuio eeposamuocmeii
14.1Cayuaiinble coObITHS

86. CrnyuaiiHple ONBITHI (PKCIIEPUMEHTHI), dJIEMEHTapHbIe ciiydaiinbie | 1
cOOBITHSI (MUCXOJbI).

87. CoObITHs B cay4allHBIX 3KCIEpUMEHTaxX M OnaronpusTcrByromue | 1
aIieMeHTapHble COOBITHS. OMBITHI ¢ PABHOBO3MOYXHBIMH JJIEMEH-
TapHBIMU COOBITHUSIMHU.
14.2BeposSiTHOCTD CJOYyYaiiHBIX COOBITHI

88. BepositHOCTH 35eMeHTapHBIX cOOBITHI. BeposTHOCTH ciiyyaiiHbix | 1
COOBITHI.

89. Kiaccudeckne BEpOSTHOCTHBIE OTBITHI C UCIIOJIb30BaHUEM MOHET, | 1
KYOMKOB.

14.3 Cymma, npou3BeieHHe H Pa3HOCTh CJIYYaHBIX coObITHI | 1

90. [TpencraBienue coOBITUI ¢ TOMOIIBIO AUarpamm Diiepa. [Iporu- | 1
BOIIOJIOXKHBIE COOBITHSI, 00bETMHEHHE U TTepecedeHUe COOBITHH.

14.4 HecoBmecTHbIe coObITHs. He3aBucumbie coObITHS 2

91. [TpaBuno crnoxenus BeposiTHocTed. Ciyuwaiinelid BbIOOp. Ilpen- | 1
CTaBJICHHE YKCIIEPUMEHTA B BHJIE IEPEBA.

92. HeszaBucumble coObITHS. YMHOXKEHHE BeposATHOCTell He3aBucu- | 1
MBIX coObITHH. IlocienoBaTenbHbIE HE3aBUCUMBIE HCIIBITAHHUS.
IIpencraBieHne 0 HE3aBUCHMBIX COOBITUSX B HKHU3HH.

93. YacroTa ciry4aifHbIX COOBITHI 1

94, Konumponvnasa paboma Ne6 «3neMeHTb! IPUOIMKEHHBIX BBIYHC- 1
JICHWH, CTAaTUCTUKNA, KOMOMHATOPUKHU ¥ TEOPUH BEPOSTHOCTEI»
Chyuaiinvle geuyunbl

95. 3nakomcmeo co cayuaunbiMu 6eIUYUHAMY HA npuMmepax KoHeunwlx | 1
OUCKpEemHbIX  cyuaunvlx eeaudun. Pacnpedenenue eeposmmo-
cmeu. Mamemamuueckoe ooxcuoanue. Ceoticmea mamemamuye-
CKO20 OHCUOAHUS

96. llonamue o 3axone Oonvuwiux uucen. Mamepenue eeposmuocmei. | 1
Ilpumenenue 3axona 60abUWUX YUCEN 8 COYUONO2UU, CIMPAXOBAHUU,

8 30pagooxpaneHuu, obecneyeHuu 06€30NACHOCMU HACENEeHUS 8
Upe3ebIYaHbIX CUMYAYUSIX.
IloBTOpEHME
97. AnreGpanyeckue ApoOu, 1eWCTBUS C HUMU 1
98. Crenenu. KopHu. 1
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99

Penienue kBagpaTHBIX YpaBHEHUI U HEPABEHCTB

100.

1

Ilpomescymounas ammecmayus. Konmponvuas paboma 1

101 ITocTpoenue rpadgukon 1
102 Pemenye TekCTOBBIX 3a1a4 1
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