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MOSICHUTEJIbHAS 3AIINCKA

Pabouas nporpamma ydueOHOTO mipeaMeTa « Aiaredpa» cocTaBieHa Ha OCHOBE:

- @eepanabHOrO rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOTO 0011ero oopazoBanus (mpuka3 MunoOpHayku PO
ot «17» nexkadbps 2010 roga Ne 1897) ¢ usmenenusimu (npuxka3z Muno6puayku PD ot «29» nexabps 2014 rona Ne 1644);

- IlpumepHOt OCHOBHOI 00pa3oBaTeNbHON MPOTrpaMMbI OCHOBHOTO 00I1Iero oOpa3oBanus (peuieHue (denepanbHOro ydeOHO-
METOJMYECKOr0o 00beTMHEHUS TT0 00111eMy 00pa3oBaHuio OT «8» ampens 2015 roma Ne 1/15);

- TUHUYU y4eOHO-MeToaudecKkux KomIuiekcoB (YMK) «Anrebpa» (aBTop: Mopakosuu A. T'.).

N3yyenue MmaTeMaTUKHA B OCHOBHOM IIIKOJIE JOIHKHO 00CCTICUHTD:

OCO3HaHWE 3HAYCHHSI MATEMaTUKU B TTOBCETHEBHOM JKU3HH YEIIOBEKA;

dbopMupOBaHUE MPEICTABICHUNA O COIMANBHBIX, KYJIbTYPHBIX U HUCTOPUUYECKUX (DAKTOpax CTAHOBIICHUS MaTEMaTHUYECKON
HAyKU;

dbopMupoBaHUEe MPEACTABICHUI O MaTeMaTHKE KaK 4acTHU OOIIEeYeIOBEYeCKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH,
MO3BOJISAIOIIEM OMKCHIBATh M U3Y4aTh PEAIbHBIC MPOIIECCHI U SBICHUSI.

B pesynpraTe m3ydeHHs MaTeMaTHKH OOyYaroOIIMecs pa3BHBAIOT JIOTUYECKOE M MaTEMaTHYECKOE MBIIIICHUE, TTOMyJaroT
NPEICTaBICHUE O MaTEMaTUYECKUX MOJIETIAX; OBJIAJIEBAIOT MaTEeMaTHYECKUMHU PACCYXKICHUSMM, ydaTcsi MPUMEHATH
MaTeMaTUYECKUe 3HAHUS TpPU PEHICHUH Pa3IMYHBIX 3a/lad M OLEHUBATh IMOJYYEHHBIE PE3yJbTaThl, OBJAJEBAIOT YMEHUSAMHU
perieHus: yueOHbIX 3a/1ay; Pa3BUBAIOT MATEMATHYECKYIO HHTYHIIHIO.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O IPEJIMETA
Anzebpa — oIVH W3 BaXHEHIIMX KOMIIOHEHTOB MaTEeMaTHYECKOro O0pa30BaHHs, HEOOXOAWMBIM g MpuoOpeTeHHs
KOHKPETHBIX 3HAHUU U MPAKTUYECKH 3HAYUMBIX YMEHHM, HEOOXOAMMBIX AJIsi U3YUYEHHs] TeoMeTpuu B 7-9 Kilaccax, anreOpsl
Hayaja mateMarndeckoro ananusa B 10-11 kiaccax, a Takke H3y4eHUsI CMEKHBIX JUCLUTLINH.
[IpakTryeckass 3HAYMMOCTb aiIreOpbl COCTOMT B TOM, YTO MPEAMETOM €ro H3Y4YEHUsl SBISIOTCS KOJUYECTBEHHBIE
OTHOLLICHHS ¥ IPOLIECCHI PEAILHOIO MUPA, ONUCAHHBIE MATEMATHUYECKUMH MOJIEIISIMH.

JIMUHOCTHBIE, METAIIPEJIMETHBIE U TIPE/IMETHBIE
PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITIPEJMETA
N3yuenue anredpsl o0ecreuynBaeT CAeAyOIMNE PE3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl:



JUYHOCHbIE!

1. ['OTOBHOCTB ¥ CHOCOOHOCTH O0YYAIOIIMUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBALIMU K OOYUYEHHIO U
MO3HAHWIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TIOCTPOSHHUIO MaNbHEWIEH WHAMBHIYATbHON TpPaeKTOpUU
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKH B MHpE Mpodecchii W TpodecCHOHATBHBIX MPEANOYTCHUN, C YYETOM YCTOWYUBBIX
IIO3HABaTEJIbHBIX HHTEPECOB.

2. CpopMHPOBAaHHOCTb OTBETCTBEHHOI'O OTHOILIEHUS K YUEHUIO; YBAXKUTEIbHOTO OTHOUIEHUS K TPY LY.

3. CpopmMHpPOBAaHHOCTH LEIOCTHOTO MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
OOIIECTBEHHOI MPAaKTUKH, YUUTHIBAIOIIETO COIIMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOI000pa3nue COBPEMEHHOT0 MUPA.

4. Oco3HaHHOE, YBOKUTENbHOE U JOOpOXkKeNaTeabHOEe OTHOLIEHHE K JIPYTrOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO,
KyJbTYpE, S3bIKY, Bepe, TPaKIaHCKON MO3UIMU. ['0OTOBHOCTh M CIIOCOOHOCTH BECTU AHAJIOT C APYTUMU JIIOJABMU U JOCTUTATh B
HEM B3aUMONOHMMaHUs (MACHTU(UKAIMS ce0s KaK MOJHOMPABHOTO CyObEeKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHMIO
o0Opaza mapTHepa MO AMAJIOry, TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00Opa3a IOMYCTUMBIX CIIOCOOOB [MANOra, TOTOBHOCTh K
KOHCTPYHPOBAHUIO MPOIIecca TUAIOTa KaKk KOHBEHIIMOHUPOBAHUS WHTEPECOB, MPOIEAYP, TOTOBHOCTh M CIOCOOHOCTH K BEICHUIO
NIEPErOBOPOB).

5. OCBOCHHOCTH COITMANBHBIX HOPM, TIPABHJI TIOBEJICHUS, pOJiel U (JOPM COLMATBHOMN )KM3HH B TPYIINAX U COOOIIECTBAX.

6. ChopMHUPOBAHHOCTD IIEHHOCTH 3/IOPOBOTO M 0€30MacHOr0 00pa3a KU3HHU.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHMUS 4YEpe3 OCBOCHUE XYI0KECTBEHHOIO Hacienus HapoaoB Poccunm u mupa,
TBOPYECKOM JAESITETbHOCTU 3CTETHUECKOIO Xapakrepa (CHOCOOHOCTh MOHHMMATh  ACTETHUECKOE, HIMOLMOHAIBHO-IIEHHOCTHOE
BUJICHHE OKPYXAIOIIEro MUpa; CIIOCOOHOCTh K 3MOILMOHAIBbHO-LIEHHOCTHOMY OCBOEHUIO MHUPA, CAMOBBIPAKEHUIO U OPUEHTAIU
B XY/JI0’)KECTBEHHOM U HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPhI; YBaXKEHHUE K HCTOPUHU KYJIbTYpbl cCBOero OTeuecTBa, BHIPaXKEHHOM
B TOM 4HCJE€ B MOHMMAHHUU KPacOThl YeJOBEKa; C(HOPMHUPOBAHHOCTh AKTUBHOIO OTHOUICHMSI K TPATULUSAM XYIOKECTBEHHOU
KYJbTYpbI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOM LIEHHOCTH).

8. CpopMUPOBaHHOCTH OCHOB 3KOJIOTMUYECKON KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIUICHHUS.

Memanpeomemmnule

MexknpeaMeTHbIe IOHATUHSA

OOyuaroluecs yCOBEPIICHCTBYIOT IPUOOPETEHHBIE HAa MIEPBOM YPOBHE HABBIKU PadoThl ¢ mHGoOpManue 1 MOMOIHAT
ux. OHM cMoryT paboTaTh ¢ TEKCTaMH, IIPeOOpPa3OBbIBATh U MHTEPIIPETHPOBATH COAEPIKALLYIOCS B HUX MH(OpPMALNIO, B TOM
qucIe:



* CUCTEMATHU3UPOBATh, COMOCTABIATh, AaHAM3UPOBATh, 0000IIaTh U UHTEPIPETUPOBATH MH(OPMALINIO, COACPKAIIYIOCS B
rOTOBBIX HH(POPMALIMOHHBIX O0BEKTAX;

* BBIJICJISTH [IABHYIO U M30BITOYHYIO UH(OPMAIMIO, BBIMOJIHATH CMBICIIOBOE CBEPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICIIEH;
MPEACTaBIATh MH(OPMAIUIO B CXKATOM cioBecHOM (opme (B BUAE TUIaHA WM TE€3MCOB) M B HATJISIHO-CUMBOJIMYECKON Gopme (B
BUJIe Tabnull, rpauIecKUX CXeM U Juarpamm, KapT HOHATUN — KOHLENTYyaJIbHBIX JUarpaMm, OIIOPHBIX KOHCIIEKTOB);

* 3aMOJIHATH U JOIMOJIHATH TAOJIUIbl, CXEMBI, TUAIPAMMBI, TEKCTHI.

OOyuaroiuecss NMpUOOPETYT ONBbIT MPOEKTHOM AeATeJbHOCTH Kak 0co00i (opmbl yueOHON pabOThI, CrIOCOOCTBYIOIIEH
BOCIHMTAHUIO CaMOCTOSTEIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUI0O MOTHBAIMM U 3(PPEKTUBHOCTH y4eOHOU
JeSTeNIbHOCTH; B XOJI€ Pean3alliid UCXOAHOIO 3aMbIC/Ia HAa MPAKTHUECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOMPATH aJ€KBATHBIC
CTOSILEH 3aJja4e CPEeACTBA, IPUHUMATh PEIICHHS], B TOM YUCIE U B CUTyalHsIX HeonpeaenéHHocTH. OHU MoiaydaT BO3MOXKHOCTh
pa3BUTh CIIOCOOHOCTh K pa3pabOTKEe HECKOJIbKUX BapUaHTOB pEIICHUH, K MOWCKY HECTAaHAAPTHBIX DEIICHUM, MOUCKY U
OCYULIECTBJIIEHUIO HanboJiee MPUEMIIEMOTO PELIEHUS.

B coorBerctBun ®PI'OC OOOQO BBIIEASAIOTCA TpPU TPYNIbl YHUBEPCATbHBIX YYEOHBIX JIEUCTBHI: pEryJIATUBHBIE,
M03HABATEIbHbIE, KOMMYHHKATUBHBIE.

PerynsatuBusie YY /|

1. YMeHue caMOCTOSITENBHO OIpPEAENATh Ieid OO0ydYeHHUs, CTaBUTh U (POPMYJIHpPOBAaTH HOBBIE 3a/Jayud B yuebe u
NIO3HABATEJIbHOM 1€ATENbHOCTH, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIbHON JeATeNbHOCTH. O0yUaromuics CMOXKET:

® AHAIU3MPOBATH CYIIECTBYIOIIME U IUIAHUPOBATh Oy Tyline oOpa3oBaTeIbHbIE PE3YJIbTAThI;

UACHTUDUIIIPOBATH COOCTBEHHBIE TTPOOIEMBI U OTIPEIEIIATH TJIABHYIO MMPOOIEMY;

BBIJIBUTATh BEPCHH peUICHUS TPOOIeMbl, ((OPMYIUPOBATH TMIIOTE3bI, IPEIBOCXHILATH KOHEYHBIN pe3ybTaT;

CTaBUTb LIEJIb IEATEIBHOCTH Ha OCHOBE ONPEACIIEHHOM MPoOIeMbl U CYIIECTBYIOIIUX BO3MOXKHOCTEH;

dbopMynupoBaTh yueOHbIE 3aJa4l KaK I1ark JOCTUKEHUS TIOCTaBICHHOM 1eJIU JAESITeIbHOCTH;

00OCHOBBIBAaTh 1LIEJIEBBIE OPUEHTUPHI U MPUOPUTETHI CChUIKAMU HAa LEHHOCTH, yKa3biBasi U 0OOOCHOBBIBAsS JIOTHUECKYIO
MOCJIEIOBATENHHOCTD 11ATr0B.

2. YMeHue caMOCTOSITeNIbHO TUIAHUPOBATh MyTH JOCTUKEHUS 1LIEJeil, B TOM YHUCIIE aJbTepHATUBHBIE, OCO3HAHHO BHIOUPATH
HanOosee 23¢(HEKTUBHBIE CLIOCOOBI PEIICHHS YUeOHBIX U TT03HABATEIbHBIX 3a7a4. OOyUaroIIHUics CMOXKET:

® OmpenesaTh HE0OXOAUMbIE AeMCTBUE(S]) B COOTBETCTBUU C yUE€OHON M MO3HABATENIbHOM 3a7jaueil U COCTABIISATh AITOPUTM
UX BBITIOJTHEHHUS;

® 00OCHOBBIBaTh M OCYILIECTBIATH BBIOOp HamOosiee 3P(EKTUBHBIX CIOCOOOB pEIICHHS Y4EOHBIX M IMO3HABATEJbHBIX
3azay;



® ONpeAeNsITh/HAXOAUTh, B TOM UHCIE W3 TMPEJIOKEHHBIX BapUaHTOB, YCJIOBHUS [IJI BBINOJHEHUS Y4EeOHOUW W
MO3HABATEIbHOM 33/1a4H;

® BBLICTpaUBATh KU3HEHHBIE TJIAaHBI HA KPATKOCPOUHOE Oy/yiiee (3asBisSTh 1IeJIeBbIe OPUCHTUPHI, CTABUTH aJICKBAaTHBIC UM
3aJla4¥ ¥ mpeJiarath JeHCTBUA, yKa3biBas 1 000CHOBBIBASI IOTHUECKYIO MOCIIEA0BATEILHOCTD IIaroB);

® BpIOMpaTh U3 TPEIIOKCHHBIX BapHAHTOB U  CAMOCTOSATENBHO HCKaTh CPEACTBA/pecypCchl Uil  PEIICHUS
3aJ1a4M/TOCTHKEHUS 11EIIH;

® COCTaBIIATH IJIAH PelIeHUs MPOOIEeMBbI (BBIOJIHEHUS MPOEKTA, IPOBEJACHUS UCCIICIOBAHU);

® OMNpeaeNsITh NOTCHIMAIBHBIE 3aTPYAHCHUS TIPU PElICHUU y4eOHOM U MO3HABATENbHOM 3a/1a4u U HaXOJIUTh CPECTBA IS
UX YCTPAHCHUS,

® ONUCHIBATH CBOU OMBIT, 0O()OPMIISiSL €T0 JJIS IEpeaun IPYyTUM JIFOJSM B BUJIE TEXHOJIOTUU PEIICHUS MPAKTUYECKUX 3a7a
ONPENIEIIEHHOTO KJIAcca;

® [JJAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBUIYATIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHue COOTHOCHUTh CBOM JEUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaAMU, OCYIIECTBIISITh KOHTPOJIb CBOEH JIEATEILHOCTH B
poliecce JOCTHKEHHUS Pe3ysibTara, OINPEAeNATh CIOCOObl NEHCTBHM B pamMKax MPEAIOKCHHBIX YCIOBUM W TpeOOBaHUH,
KOPPEKTHUPOBATH CBOM JCHCTBUS B COOTBETCTBUU C U3MEHSIONIEHCs cuTyanneil. O0y4yaromuiicss CMOXET:

® OIpPEIEIATh COBMECTHO C MEIarOroM U CBEPCTHUKAMU KPUTEPHUU TJIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUH OLICHKU CBOEH
y4eOHOM eI TENHbHOCTH;

® CHCTEMaTU3UPOBATH (B TOM YHUCIIE BBHIOMPATh MPUOPUTETHHIC) KPUTEPUU IUIAHUPYEMbBIX PE3YyJIbTaTOB U OLICHKH CBOECH
JIEATENBHOCTH;

® 0oTOMpaTh MHCTPYMEHTHI JIJISl OIEHWBAHMS CBOEH NEATEIHLHOCTH, OCYIIECTBISATh CAMOKOHTPOJb CBOCH JCSITEIBHOCTH B
pamMKax MpeaioKeHHBIX YCIOBUH U TpeOOBaHUM;

® OLICHUBATH CBOIO JAEATEIBHOCTD, APTYMEHTUPYS IPUYHUHBI JOCTUKEHHUS U OTCYTCTBUS IUNIAHUPYEMOIO PE3yIbTaTa;

® HaXOJUTh JIOCTAaTOYHBIE CPEACTBA JJIsl BBIMOJHEHUS Y4YEOHBIX NEUCTBUM B H3MEHSIOLIECHCA CUTYallMd W/WIW TpU
OTCYTCTBUU IJIAHUPYEMOTO PE3YIIBTATA;

® paboTasi MO CBOEMY IUJIaHY, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JIEATEILHOCTh HA OCHOBE aHAIM3a U3MEHEHUN CUTYaIllH
TSl TOJTYYEHUS 3aIlJITaHUPOBAHHBIX XapaKTEPUCTUK MTPOIYKTa/Pe3yIbTaTa;

® YCTAHABIMBATh CBA3b MEXIY IMOJIYYEHHBIMH XAPAKTEPUCTUKAMHU TNPOAYKTA M XAPAKTEPUCTUKAMU MpoIecca
JIEATEIBHOCTH U TI0 3aBEPIICHUM JICITEILHOCTH MPEAiaraTh N3MEHEHHE XapaKTEPUCTHUK Tpolecca I MOTyYeHUs YIyUIIeHHBIX
XapaKTEPUCTUK MPOIYKTA;

® CBEpsATh CBOM JICUCTBUS C IIEJIbIO U, PU HEOOXOAUMOCTH, UCIIPABIISITH OLIMOKHA CAMOCTOSITENILHO.



4. YMeHHE OIICHMBATh TIPABWJIBHOCTh BBITIOJHEHUS Y4YeOHOW 3amadd, COOCTBEHHBIC BO3MOXKHOCTH €€ PCIICHHUS.
OOyuaronuncs CMOXKET:

® ONpeneNsITh KPUTSPUH MPABUILHOCTH (KOPPEKTHOCTH) BBITTOTHEHUS YUeOHOM 3a1a4H;

® aHANMM3UPOBATHh K OOOCHOBHIBATH MPUMEHEHNE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS JJI BHIIIOTHEHUS YUeOHOM 3a/1a4u;

® CBOOOJHO MMOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSMU OIIEHKHA U CAMOOIICHKHU, UCXO/IS U3 IIEJIM U UMEIOIIUXCS CPEJICTB,
pazymyasi pe3yJibTaT U ClIOCOObI ICHCTBUIA;

® OIICHMBATh NPOJYKT CBOEH JAESITENbHOCTH MO 3aJaHHBIM W/WIK CaMOCTOSITENIbHO ONpEJEICHHbIM KPUTEPUSM B
COOTBETCTBHH C LIETBIO JICATEIbHOCTH;

® 00OCHOBBIBaTh JIOCTHKUMOCTH II€JIM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKM CBOUX BHYTPEHHHX PECYpPCOB U
JOCTYITHBIX BHEIITHUX PECYPCOB;

® (GuUKCHpPOBATh U AHATU3UPOBATh JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnanenue ocHOBaMHM CaMOKOHTPOJIS, CAaMOOIICHKH, MPHUHSATUS PEIICHUH M OCYIIECTBICHHUS OCO3HAHHOI'O BHIOOpa B
y4eOHOM 1 mo3HaBaTeIbHON. OOYUYaIOIIUIIC CMOXKET:

® Habm0AaTh M aHAJU3UPOBATH COOCTBEHHYIO YUYEOHYIO W TMO3HABATEIbHYIO JEATEIBHOCTh U JIEATEIBbHOCTH JPYTHX
oOyyJaromuxcs B IPoIecce B3aUMOIPOBEPKH;

® COOTHOCHUTH peajbHbIE W IUIAHUPYEMBIC pe3ybTaThl WHIWBUIYyAIbHOW 0Opa30BaTEIbHON MEATETLHOCTH W JEaTh
BEIBOJIBL;

® TPUHUMATH PEUICHUE B yUeOHON CUTYallud U HECTH 32 HETO OTBETCTBEHHOCTB;

® CaMOCTOATEIFHO OMpPEAENATh MPUYMHBI CBOETO YCIeXa WIM HEycleXa W HaXOIUTh CHOCOOBI BBIXOJA U3 CUTYAIMH
HEyCIexa;

® PETPOCTEKTUBHO OINPEACNATh, KaKhe JACHCTBUS MO PEIICHUI0 yUeOHOW 3a/1auil WU MapaMeTphl 3TUX JICHCTBUM MTPUBEIH
K MOJYYSHUIO0 UMEIOIIErocs POIyKTa YueOHOM AesTeIbHOCTH;

® JIEMOHCTPUPOBATH MPUEMBI PETYJSALUUA TCUXOPU3UOIOTHUECKUX/ SMOLMOHAIBHBIX COCTOSHUN JUISl JTOCTHKECHHSI
addekra ycrnokoeHus: (YCTpaHEHHS SMOIMOHAILHON HAIPsHKEHHOCTH), d(ddekTa BOoCCTaHOBJICHUS (OCIA0JICHUS TPOSIBICHUN
yToMIieHu ), 3G deKTa akTHBU3AIUU (TIOBBIIIECHUS ICUXO(PU3NOIOTHIECKON PEaKTUBHOCTH).

ITo3naBareabHble YY /]

6. YMeHue omnpeAcisTh IOHATHS, CO37aBaTh OO0OOIIEHHS, YCTaHABIWBATh aAHAJOTHH, KJIACCH(PHUIIUPOBATH,
CaMOCTOSAITETTLHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIs KIacCU(UKAIUU, yCTaHABIMBATH MPUUMHHO-CIEIACTBEHHBIC CBSI3H,
CTPOUTH JIOTHYECKOE pACCyKIIEHHWEe, YMO3aKIoueHHue (MHIYKTUBHOE, ACAYKTHBHOE, IO AaHAJIOTWHM) W JIeJaTh BBIBOJEI.
OOyuaronmncs CMOXKET:



1no0upaTh CJI0OBAa, CONOYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEIEIISIONIME €r0 TPU3HAKH U CBOWCTBA;
BBICTPAaMBATh JIOTHUECKYIO IIEMOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA U COMOJYMHEHHBIX €MY CJIOB;
BBIICNIATH OOIIMIA MPU3HAK ABYX MM HECKOJIBKUX MPEIMETOB WIH SBICHUN U OOBSICHATH UX CXOJICTBO;
OOBEIMHATh TPEAMEThl W SIBICHUS B TPYMNIbI MO OMNPEICICHHBbIM IPU3HAKaM, CPaBHUBATh, KJIACCU(MUIIMPOBATH U
000011aTh (HaKTHI U SIBJICHHUS;

® BBIJICIIATH SBJICHUE U3 OOIIETO psijia APYTuX sIBICHUM;

® OmpeneNsITh OOCTOSTENbCTBA, KOTOPHIE NPEANISCTBOBAIN BO3HUKHOBEHHIO CBS3M MEXIY SBICHUSMHU, U3 OTHX
00CTOATENBCTB BBIJICTSATh ONPEIETSAIONINE, CIIOCOOHBIE ObITh MPUYMHOW JTAHHOTO SIBJICHUS, BBISIBISATH MPUYUHBI U CIIEICTBUS
SIBIICHUIM;

® CTPOUTH pACCYXIEHHE OT OOIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YAaCTHBIX SBJICHUM K OOIIMM
3aKOHOMEPHOCTSIM;

® CTpPOUTH PACCYXKICHUE HA OCHOBE CPaBHEHUS MPEAMETOB U SBJICHUM, BBIJEISIS TIPU TOM OOIIME MPU3HAKY;

® WU3Jarath MOJYYEHHYIO HH()OPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE PeIIaeMon 3a/1auu;

® CaMOCTOSITENIbHO YKa3bIBaTh HAa MH(POPMAIINIO, HYKJAIOIIYIOCS B IPOBEPKE, Mpe/jiarath U MPUMEHSTh CIIOCO0 MPOBEPKU
JIOCTOBEPHOCTH MHGOPMALIHH;

® BepOATM30BaTh SMOIMOHAIBHOE BIIEUATICHUE, OKA3aHHOE Ha HETO UCTOYHUKOM;

® OOBSCHATH SIBJICHUS, TPOIECCHI, CBSI3U W OTHOIICHUS, BBISBISIEMBbIC B XOJC IMO3HABATEILHOW M HCCIEIOBATEIHCKOU
JeSTeNbHOCTH (MPUBOJUTH OOBSICHEHHWE C HM3MEHEHHEM (OpPMBI MPEACTaBICHHS, OOBSICHITH, ICTATU3UPYS WU 0000IIas;
OOBSCHSATH C 3aJaHHOM TOUKHU 3pEHHUS);

® BBIBJISITh M HAa3blBaTh MPUYUHBI COOBITHS, SIBICHUS, B TOM YHCIE BO3MOXHbBIC /HauOojee BEPOSITHBIC MPUYUHBI,
BO3MO>KHbBIE MMOCIEICTBHS 3aIaHHOW MPUYMHBI, CAMOCTOSITEIIHO OCYIIIECTBIISISI IPUUYUHHO-CIIEACTBEHHbBIN aHAIIN3;

® jenaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHaliM3a pa3HbIX TOYEK 3pPEHUs, MOATBEPXKIATh BBIBOJ COOCTBEHHOM
apryMeHTAaIMeN UM CAMOCTOSITEIbHO MOJTYYEHHBIMU JTAHHBIMH.

7. YMeHue co3iaBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKM U CUMBOJIbI, MOJEIN U CXEMBbI JJIsl PEHICHUsI YU4eOHBIX U
MO3HABATEIbHBIX 3a71a4. O0yUYaronIUiCcs CMOXKET:

® 0003HayaTh CUMBOJIOM U 3HAKOM MPEIMET U/WUJIH SIBJICHUE;

® OMNpeneNsITh JOTHYECKUE CBS3U MEXIY MpeAMETaMU W/WUIU SABJICHUSIMH, 0003HA4YaTh JIAHHBIC JIOTUYECKUE CBSI3U C
MIOMOIIBIO 3HAKOB B CXEME;

® co3aaBaTh aOCTPAKTHBIN WJIU pealbHBIN 00pa3 mpeIMeTa U/uiu SIBIICHUS;

® CTPOUTH MOJENIB/CXEMY Ha OCHOBE YCJIIOBHH 3aJlaul W/ WU CTI0Cc00a ee PeIieHus;



® co3iaBaTh BepOAJIbHBIE, BEIIECTBEHHbIE U MH(POPMAIMOHHBIE MOJEIN C BBIICIECHUEM CYIIECTBEHHBIX XApaKTEPUCTUK
00BEKTa JIJIs1 OlIpesieIeHHsI crioco0a pelieH sl 3a/1a4i B COOTBETCTBUM C CUTYallueH;

® npeoOpa3oBbIBATH MOJIEIH C LIEIbIO BBISIBICHUS OOLIMX 3aKOHOB, ONPEAEISIONINX JaHHYIO TPEIMETHYIO 00J1acTh;

® [IEpEeBOAUTH CJIOXKHYIO MO COCTaBy (MHOTOACIEKTHYIO0) HMHGOpPMALMIO W3 TpapUueckoro Wik (popMaIu30BaAHHOTO
(CUMBOJILHOT'0) MPEJCTABICHHS B TEKCTOBOE, M1 HA000POT;

® CTPOUTH CXEMY, aJTOPUTM JIEHCTBUS, UCIPABISATH WM BOCCTAHABIMBATH HEU3BECTHBIM paHee ajJropuTM Ha OCHOBE
UMEIOLIET0Cs 3HaHUS 00 00BEKTE, K KOTOPOMY MTPUMEHSIETCS aJIrOPUTM;

® CTPOUTH JOKA3aTeIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHATU3WUPOBATH/PeICKCUPOBATH OMBIT Pa3pabOTKU M peau3alny y4eOHOro MPOeKTa, UCCIAeT0BaHUs (TEOPETHIECKOTO,
AMIIMPUYECKOr0) HAa OCHOBE MPEJI0KEHHON MPOOJIEMHON CUTYalMH, MOCTABJIEHHON LENMH W/WIM 3aJJaHHBIX KPUTEPUEB OLICHKU
NPOJyKTa/pe3ynbTara.

8. CwmbicnoBoe yreHre. OOy4aronniicss CMOXKET:

® HaxOJWTh B TEKCTE TpeOyeMyro nHdopMalnio (B COOTBETCTBUH C IEISIMU CBOCH JESATEILHOCTH);
OPUEHTUPOBATHCS B CONEPKAHUMU TEKCTA, IOHUMATh LIEJIOCTHBIM CMBICI TEKCTA, CTPYKTYPHUPOBATh TEKCT;
yCTaHaBIMBATh B3aUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBICHUI, IPOLIECCOB;
PE3IOMUPOBATH IVIABHYIO UCHO TEKCTA;
IpeoOpa3oBbIBaTh TEKCT, «IEPEBOMS» €0 B APYTYI0 MOJAIbHOCTh, UHTEPIPETUPOBATh TEKCT (HEXYHAOXKECTBEHHBIN —
y4eOHbIi, HAyYHO-TIOMYJIIPHBII, HHPOPMAaLMOHHBIN, TEKCT non-fiction);

® KPUTHUYECKH OLICHUBATh COJEpKaHUE U POPMY TEKCTa.

9. ®opMupoBaHHME U Ppa3BUTUE DHKOJOTMYECKOTO MBILIUICHUS, YMEHHE MPUMEHATh €ro B I03HABATENIbHOM,
KOMMYHUKATHUBHOM, COIUANILHON MPAKTUKE U NMpodhecCruoHanbHOU opreHTauu. OOy4aromHiicss CMOXKET:
ONPENEIATh CBOE OTHOILLIEHHE K TPUPOIHON CPELE;
aHaAJIM3UPOBATh BIUSHUE YKOJOTUUECKUX (DAKTOPOB Ha Cpey OOUTaHUS KUBBIX OPTaHU3MOB;
IIPOBOJUTH NPUYHUHHBINA U BEPOSATHOCTHBIN aHAJIA3 3KOJIOTHYECKUX CUTYyalUi;
IPOrHO3UPOBATh U3MEHEHUS CUTYALIUU IIPU CMEHE AEUCTBUS OJHOTO (haKTopa Ha IEHCTBUE APYroro Gpakropa;
pacupoCTpaHATh HKOJIOTMYECKUE 3HAHNS M y4aCTBOBATh B IPAKTUYECKUX JEJIaxX M0 3alIATE OKPYKAIOIIEH Cpebl;

® BBIPAKaTh CBOE OTHOUIEHUE K MIPUPOE Y€PE3 MOJAEIIU, TPOECKTHBIE PAOOTHI.

10. PazBuTne MOTHBanMU K OBJIAJICHUIO KYJBTYPOH aKTUBHOI'O MCITOJIB30BAHUS CIIOBAPEU M APYTMX ITOMCKOBBIX CUCTEM.
OOyuaronuncs CMOXKET:

® OnpenensITh He0OXOIMMBbIE KITHOUYEBbIE TOUCKOBBIE CJIOBA U 3aIIPOCHI;



® OCYIIECTBIATh B3aUMOJICUCTBUE C AIEKTPOHHBIMU MTOUCKOBBIMU CUCTEMAMHU, CIIOBAPSIMU;

* (hopMHpOBATh MHOKECTBEHHYIO BRIOOPKY M3 TTOMCKOBBIX UCTOYHUKOB JIJIs1 00bEKTHBHU3AIMH PE3yIhTaTOB MTOUCKA;

® COOTHOCHUTH MOJTYyUYECHHBIE PE3YyJIbTAaThl TOMCKA CO CBOEH JAEATEIbHOCTHIO.

KommyHnukaTusubie YY /|

11. VYmeHue opraHm3oBbIBaTh y4eOHOE COTPYIHHMYECTBO M COBMECTHYIO JIEATEIIBHOCTh C YYUTEJIEM U CBEPCTHUKAMU;
paboTaTh MHIUBUAYAJIBHO U B TPYIITIE: HAXOIUTH O0IIEe pEIICHUE U pa3peniaTh KOHQIUKTHI Ha OCHOBE COTJIaCOBAHUSI TTO3UILIUM U
ydeTa HHTepecoB; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAauBaTh CBOE MHEHHE. OOYyUaIOIIUIIC CMOXKET:

- ONpPEAEsATh BOBMOXKHBIE POJIM B COBMECTHOM JI€SITEILHOCTH;

- UrpaTh ONpPECICHHYIO POJb B COBMECTHOM JEATEIHLHOCTH;

- OpPUHUMATH TMO3UIMI0 COOECeqHUKA, MOHUMAas TMO3ULMI0 JPYroro, pa3jinyaTrh B €r0 peud: MHEHHE (TOYKY 3pEHus),
JIOKa3aTeIbCTBO (APTYMEHTHI), (DAKTHI; TUTIOTE3bI, aKCHOMBI, TEOPUH;

- OMNpeNeNsiTb CBOU JCHUCTBHUS M JEUCTBUS MapTHEpa, KOTOPbIE CMOCOOCTBOBAIM WJIM MPEMSATCTBOBAIM MPOIYKTHBHOM
KOMMYHHUKAIINH;

- CTPOWTH MO3UTUBHBIC OTHOIICHUS B TIPOIECCe YUeOHOM U MO3HABATEIBHON JESTEIHHOCTH;

- KOPPEKTHO U apTyMEHTHUPOBAHHO OTCTAaMBAaTh CBOK TOUKY 3PEHHSI, B JUCKYCCHUH YMEThb BBIJBUTaTh KOHTPAPTYMEHTHI,
nepedpa3supoBaTh CBOIO MBICIH (BJIaJICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH );

- KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPHU3HABATh OMMOOYHOCTH CBOETO MHEHHUS (eciu
OHO TaKOBO) Y KOPPEKTUPOBATH €T0;

- mpenjiaraTh aJbTEPHATUBHOE PEIICHHE B KOH(PIMKTHON CUTYaIlUH;

- BBIACJSATH OOIIYIO0 TOYKY 3pEHHS B JTUCKYCCHUMU;

- JIOTOBapHUBATHCS O MpaBUJIaX M BOMPOCAX ISl OOCYXKJIEHUS B COOTBETCTBUU C MOCTABJICHHOMN NIepe ] rpymnIoi 3aaauei;

- OpraHU30BBIBaTh y4eOHOE B3aMMOJICHCTBUE B Irpymie (OmpeneisaTh oOIIue 1ead, pacupeacisITh POJId, JOTOBAPHUBATHCS
JpYT C IPYyrOM U T. 11.);

- YCTpaHATh B paMKax JIUajora pa3pbiBEI B KOMMYHHUKAITMH, OOYCJIOBJIICHHBIE HETIOHMMAHUEM/HETIPHUITHEM CO CTOPOHBI
cobeceHMKA 3a71a4M, OPMBI WIIU COJEPIKaHUS TUaJora.

12. YmMmeHHe OCO3HAHHO HMCIOJIb30BaTh PEUYEBBIC CPEACTBA B COOTBETCTBUU C 3aJa4yeii KOMMYHHUKAIIUM ISl BBIPAKEHUS
CBOHMX YYBCTB, MBICJIEH U MMOTPEOHOCTEH ISl TUTAHUPOBAHUS U PETYJISIIIUN CBOCH NIeITeIbHOCTH; BJIaJIeHUE YCTHON U MMChbMEHHON
pEeYbI0, MOHOJIOTHYECKON KOHTEKCTHOM peubto. OOyJaromuics: CMOXKET:

® OmpenensaTh 3a7a9y KOMMYHHUKAITUU U B COOTBETCTBUH C HEH OTOMpPATh PEUEBBIC CPEJ/ICTBA,;
® OTOWpATh U WCIOIH30BATH PEUEBBIC CPEACTBA B MPOIIECCE KOMMYHHMKAIIMU C APYTHMH JIFOJABMH (JIMAJIOT B TMape, B Majou



rpynne uT. 1.);

® [PEICTaBISTh B YCTHOW WIJIM MMMChMEHHON (hOpMe pa3BEepHYTHIN IJIaH COOCTBEHHOH eATEIbHOCTH;
coO0JII01aTh HOPMBI ITyOJIMYHON PEYH, pErilaMEHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUH C KOMMYHHKATUBHOW 3a/1aueii;
BBICKa3bIBaTh 1 0OOCHOBBIBATH MHEHUE (CYKJICHUE) U 3allpallliBaTh MHEHHUE MAPTHEPa B paMKax JUallora;
NPUHAMATH PEIICHUE B XOJI€ AMAJIOTa M COTJIACOBBIBATH €TI0 C COOECETHUKOM;
CO3/1aBaTh THCHMEHHBIE «KJIMIIMPOBAHHBIC» WM OPUTHHAJIBHBICE TEKCTHI C WCIOIH30BAHHEM HEOOXOIMMBIX PEUEBBIX
CPEICTB;

®* UCHOJB30BaTh BepOanbHBIE CpPEACTBA (CPEACTBA JIOTHYECKOW CBS3HM) JUIA BBIACIEHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHUS;

®  WUCHOJB30BaTh HEBEpOAIbHBIC CPEACTBA WM HATJISAIHBIE MaTEpHUalbl, TIOJrOTOBICHHBIE/OTOOPAHHBIE TOJ] PYKOBOJCTBOM
YUUTEIIS;

® JenaTh OLIGHOYHBI BBIBOJ O JIOCTI)KEHHMM 1€IM KOMMYHHUKAallMd HENOCPEACTBEHHO TIOCJE  3aBEpIICHUs
KOMMYHHMKATUBHOT'O KOHTaKTa ¥ OOOCHOBBIBATH €TO.

13. ®opmupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX

texHonoruii (nanee — MKT). Obygaronuiicss CMOXET:

® [ICJICHANPABJICHHO HCKAaThb M HCIOJIB30BaTh HMH(OPMAIMOHHBIE PECypChl, HEOOXOAMMBIC ISl PEIICHUS YYEOHBIX H
MPaKTUYECKUX 3a71ad ¢ nmomolbio cpencts UKT;

® BBIOUpPATh, CTPOUTH W UCIOIBH30BATH aJIEKBATHYIO MH()OPMAIMOHHYIO MOJEIb ISl TIepeauynd CBOUX MBICIEH Cpe/ICTBaMU
€CTECTBEHHBIX U (POPMaJIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSAMH KOMMYHHUKAIUY;

®  BBIIEIATh HHPOPMAIIMOHHBIN acMeKT 3aaul, ONIEpUPOBATh JAHHBIMH, UCII0JIb30BATh MOJIEIb PELICHUS 3a/1a4H;

®  UCIOJB30BaTh KOMITBIOTEPHBIC TEXHOJIOTUM (BKJIOYas BBIOOp aJE€KBATHBIX 3aadye HHCTPYMEHTAJIbHBIX MPOTPaMMHO-
amnmapaTHBIX CPEJICTB M CEPBHCOB) VIS pelieHHs] WHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX Y4eOHBIX 3a/1ad, B TOM YHCIIE:
BBIYKCIICHUE, HAITMCAHUE JOKIA/IOB, peepaToB, CO3JaHue IPEe3CHTAIUHN U JIp.;

®  HCNOJb30BaTh UH(POPMAIIUIO C YUETOM ITHYECKUX U MPABOBBIX HOPM;

® co31aBaTh MH(POPMAIIMOHHBIE PECYPCHI PA3HOTO TUIIA U JJIS Pa3HBIX ayIUTOPHil, COOM01aTh HHPOPMAITMOHHYIO TUTUEHY U
npaBuiia HHPOPMALMOHHOM 0€30MacCHOCTH.
npeomemuble:

* (opMupOBaHHE MPEICTABICHUA O MaTeMaTHKE KaK O METOJIe TIO3HAHMS JEHCTBUTEILHOCTH, TTO3BOJISIONIEM OMUCHIBAThH H
U3y4aTh peasibHbIE MIPOLIECCHI U SBJICHMUS;



® pa3BUTHE YyMEHUM pPadoTaTh C YYEOHBIM MATEMAaTHYECKUM TEKCTOM (QHAJIU3UPOBATh, W3BJIEKATh HEOOXOAUMYIO
uH(OpMAIINIO), TOYUHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH C NMPUMEHEHHEM MAaTEMaTUYECKONW TEPMHUHOJIOTMH M CHUMBOJIMKH,
MPOBOJUTH KIIaCCU(DUKAIUH, JIOTHUYECKIE 0OOCHOBAHUS, I0KA3aTEIHCTBA MATEMATUIECKUX YTBEPIKICHUM;

® pa3BUTHE MPEACTABICHUM O YKCIIE M YHUCJIOBBIX CHUCTEMAax OT HATypalbHBIX 0 JEUCTBUTEIBHBIX YHUCEN; OBJIAJCHUE
HaBBIKAMHU YCTHBIX, MUCbMEHHBIX, UHCTPYMEHTAJIbHbBIX BHIYHCICHU;

® OBJAJCHUEC CHUMBOJIBHBIM SI3BIKOM aireOphbl, MpUEMaMU BBITIOJHEHHS TOXICCTBEHHBIX MPEoOpa30OBaHUN BBIPAKCHHUM,
pelIeHns] YpaBHEHH, CUCTEM YpPaBHEHHWM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJCIHMPOBATH PEaJbHbIC CUTYyalluu Ha
S3bIKE aNreOphl, UCCIEA0BaTh MOCTPOCHHBIE MOJIETU C HCIOJIb30BAaHUEM alllapaTa ajreOpbl, HHTEPIPETUPOBATh MOIYYSHHBIN
pe3yJibTar;

® OBIAJCHHE CHUCTEMON (YHKIMOHAIBHBIX MOHSATHH, pPa3BUTHE YMEHHUS WCIOIb30BaTh (PYHKIIMOHAIBHO-Tpaduueckue
MPEACTABICHUS 1JI PELICHUS PAa3IMYHbIX MaTeMaTHUECKHUX 3a/a4, JIJIsl OIMCAHUS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

® OBIQJACHHE TMPOCTEHIMMH CrocoO0aMHu TIPEACTABJICHHWS W aHajdu3a CTAaTUCTUYECKUX JIaHHBIX; (opmMupoBaHme
MPEACTaBICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O Pa3IUYHBIX CIIOCO0aX WX U3YUCHHS, O TMPOCTEUIIINX
BEPOSITHOCTHBIX MOJIENISIX; pa3BUTHE YMEHUW U3BJIEKaTh HH(POpPMAINIO, MPEACTABICHHYIO B TaOiuIaXx, Ha Juarpammax,
rpadukax, ONHUCHIBATHD M aHAJIM3UPOBATh MACCHUBBI UHCJIOBBIX JAHHBIX C TIOMOUIBIO TMOJIXOSAIIUX CTATUCTUYECKUX
XapaKTEPUCTHUK, UCITOJIH30BATh IOHUMAHHUE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBIICHUI MPHU NPUHATUN PEUICHU;

® pa3BUTHE YMEHUU NPUMEHSITH U3YUCHHbIC MIOHITHS, PE3YIbTAThl, METObI JUISl PEIICHUS 3a/1a4 MPAKTUYECKOr0 XapaKkTepa u
3a/1a4 U3 CMEKHBIX TUCIUIUINH C UCIIONH30BAHUEM MPU HEOOXOIUMOCTH CIIPABOYHBIX MATEPHAIOB, KOMITBIOTEPA, MOJH30BATHCS
OLIEHKOM W MPUKHUJIKOMN IIPU MTPAKTUYECKUX PACUETAX;

* (opmupoBaHue MpeaCTaBICHUS 00 OCHOBHBIX N3YYaeMbIX MOHATHSAX: MHPOPMAIIHSI, aITOPUTM, MOJIETTh — U UX CBOMCTBAX;

® pa3BUTHE AITOPUTMHYECKOTO MBIIIJICHUSI, HEOOXOAUMOro jisi MPOPECCHOHAIBHON [EATEIbHOCTH B COBPEMEHHOM
0OIIIECTBE;

* (opmupoBaHue ymeHu (GopManu3alMKU U CTPYKTYpPUPOBaHUA MHGOPMAIIMU, YMEHUSI BHIOUPATh CIIOCOO MpEaACTaBICHUS
JAHHBIX B COOTBETCTBMU C TIOCTaBJIECHHOM 3ajaueid — TaOJMIbl, CXeMbl, rpaduky, AUarpamMmbl, C UCIOJIb30BAaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB 00PaObOTKHU JaHHBIX;

dbopMupOBaHHE HABBIKOB M YMEHHH O€30MaCHOr0 M IIEJ€COO0pPa3HOro MOBEJAEHUS] MpU padoTe ¢ KOMIBIOTEPHBIMU
nporpamMmMmamu 1 B IHTepHETE, yMEHUS COOIIOaTh HOPMBI HH()OPMAIIMOHHON STUKH U TIpaBa.

COJAEPXKXAHME YYEBHOI'O IPEIMETA
JIEMEHThI TEOPHUH MHOKECTB U MATEMATUYECKOMN JIOTMKH



Cornmacho ®I'OC ocHoBHOro oOmHIero oOpa3oBaHUsi B KypC MaTeMaTHUKW BBeleH pasnen «Jlormka», KOTOpbId He
IpeanoiaraeT JOMOJHUTENbHBIX YaCOB HAa M3YYEHUU U BCTPAUBACTCSA B Pa3IMUHbIE TEMbl KypCOB MAaTeMaTUKU W MpeaBapseTcs
O3HAKOMJIEHUEM C 3JIEMEHTaMH TE€OPUH MHOKECTB.

MHoskecTBA U OTHOIIEHUSI MeKIY HUMHU

MHOXeCTBO, Xxapaxkmepucmuyeckoe C80UCMB0 MHOHCeCmsed, JJIEMEHT MHOXECTBA, nycmoe, KOHeuHoe, OecKOHeuHoe
mHoxcecmao. [logmHo)kecTBO. OTHOIIEHHE TPUHAAJICKHOCTH, BKIIOUEHUS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJaHUs
MHOECTB, PACHO3HABAHUE NOOMHONCECNE U IJIEMEHMO8 NOOMHONCECME C UCNOIb308AHUEM KPY208 Diliepa.

Omnepanun HaJl MHOKECTBAMH

[lepeceuenne n 00bENUHEHUE MHOXKECTB. PasHocmb mHodicecme, dononneHue Muoxcecmea. Mnmepnpemayus onepayuii
HAO MHONCECMBAMU C NOMOWbIO Kpy20o8 Jiliepa.

DJIeMEeHTbI JIOTUKH

Onpenenenue. YTBepxkaeHUA. AKCHOMBI M TeopeMbl. JlokazatenbcTBO. [loka3aTenbCTBO OT MOPOTHUBHOrO. Teopema,
oOpaTHas gaHHOU. [Ipumep u KOHTpIIpUMED.

Yucaa

PanuonanbHbie yuciia

MHoxecTBO panuoHaNbHBIX 4Kcel. CpaBHEHHE palMOHAIbHBIX uYuced. JeWcTBUS C pallMOHANbHBIMU YHCIIAMH.
Ilpeocmasnenue payuoHaibHo20 YuCia 0ecimudHol Opoovio.

HppaunonajbHble YUCIa

[Tonsitue wuppanuoHandbHOro umcia. Pacrno3HaBaHue uppanMoHaIbHBIX yucend. [IpuMepsl aoka3aTenbCTB B aireodpe.
UppanuoHansHOCTh unciay? . [pumenenue B reometpun. Cpasnenue uppayuonanvhvix uucer. MHoxcecmeo 0eticmeumenpHblx
yucerl.

ToxnecTBeHHbIE IPe0Opa3oBaHUS

YucsioBbIe 1 0yKBEeHHBbIE BHIPAKECHUSA

BeipaxeHue ¢ nepeMeHHOM. 3HaueHHe BbIpakeHUs. [loacTaHOBKa BhIpa)KEHUN BMECTO MEPEMEHHBIX.

[eabie BbIpaKeHUsI

CreneHb C HaTypaJlbHbIM TIOKa3aTeneM U e€ cBoiictBa. I[IpeoOpa3oBaHus BbIpaXKEHHH, COAEpKAIUX CTENEHU C
HaTypaJIbHBIM MOKa3aTEJIEM.

OpHowieH, MHOTOWIEH. J[eMCTBUA C OJHOWIEHAMU MU MHOTOWIEHaMHU (CI0KEHHUE, BBIYUTAHUE, YMHOXEHUE). DopMyIibl
COKpAILIEHHOIO YMHOKEHHSI: pa3HOCTh KBaJApaTOB, KBagpaT CyYMMBI M pPa3HOCTH. Pa3nokeHue MHOTrowieHa Ha MHOMXHUTENH:



BbIHECEHUE OOLIEr0 MHOXXHTEINA 3a CKOOKH, epynnuposka, npumeHexue Qopmyn COKpawjénHo2o ymuodceHus. Keadpammwiii
MpPEXUNEeH, pasiodiceHue KeaopamuHo2o mpexuiend Ha MHONCUMENU.

/{poOHO-panioHa/IbHbIE BHIPAKEHUS

Crenenp ¢ 1enbiM nokazareneMm. [IpeoOpa3oBaHue IpOOHO-TMHEWHBIX BBIPAKEHHM: CIOKEHHME, YMHOXKEHUE, JIeJICHUE.
Aneebpauueckas Opobv. [lonycmumvle 3HAUEHUSI NEPeMEHHbIX 8 OpOOHO-payuoHanbuslx evipaxcenusix. CokpaweHue
aneeopauveckux opooet. Ilpusedenue ancebpauueckux opobeti Kk obwemy 3uamenamento. /leticmeus ¢ anreeopauvecKumu
OpobsAMU: CNodCeHUe, BblUUMAHUE, YMHOMCEHUe, OeleHUe, B036e0eHUE 8 CINENEHb.

IIpeobpa3zosanue gvipasiceHuli, cooeprcaujux 3HaxK MoOyis.

KBaaparubie KOpHU

ApubdmMernuecknii KBaJpaTHBIM KOpeHb. [IpeoOpa3oBaHue BBIpaKEHHH, COMEPIKAIIUX KBaJApPAaTHBIE KOPHU: YMHOXKECHHE,
JIEJICHNE, BBIHECEHUE MHOXKUTEIIS U3-T10]1 3HAKA KOPHS, HEeCeHUe MHOMCUMES OO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO € epeMEHHOI.

YpaBHeHusn

[lonsitue ypaBHeHMsI W KOpHSI ypaBHeHUs. [Ipeocmasnenue o pasHocunvHocmu ypasHenui. Obracmv onpedeneHus
VpasHeHus (001acmsb OONYCMUMbBIX 3HAYEHUL NEPEMEHHOLL).

JInHeilHOEe YypaBHEHHE U er0 KOPHU

Peuienue JMHEWHBIX YpaBHEHWH. Jluuetinoe ypasHeHue ¢ napamempom. Konuuecmeo KopHel IUHEUHO20 VPABHEHUS.
Pewenue nunetinvix ypasnenuti ¢ napamempom.

KBagpaTHoe ypaBHeHHe U er0 KOPHH

KBanparusie ypaBHeHus. HenosiHble kBagpaTHbie ypaBHEHUs. [JUCKpUMUHAHT KBaJApaTHOrO ypaBHeHUs. DopMysa KOpHEn
KBaJpaTHOTrO ypaBHeHUsl. Teopema Buema. Teopema, obpammuas meopeme Buema. PenieHue KBaJpaTHBIX ypaBHEHMHI:
UCTIONb30BaHUE (HOPMYIBI Ui HAXOXKICHUS KOPHEU, epaghuueckuti mMemoo peulenus, pasiloxcenue Ha MHOMCumenu, noooop
KOpHell ¢ ucnonvzoganuem meopemvl Buema. Konuuecmeo kopHeli K6aOpamHo2o YpaeHeHUs 6 3A8UCUMOCIU OM €20
ouckpumunanma. buxeadpammuvle ypaenenus. Ypaeuenus, ceooumvie k aunetHviM u keaopammuwvim. Keaopamnvie ypagnenus c
napamempom.

/{po0HO-panoHaIbHbIC YPABHEHUS

Perienne npocredmmx apoOHO-TMHEHHBIX YpaBHEHUN. PeuteHue OpoOHO-payuoHaIbHbIX YPAGHEHULL.



Memoovl pewienus ypasHeHuu: Memoovl pPAGHOCULbHBIX NPeoOpa308aHUli, Memoo 3aMeHbl NepeMeHHOU, 2paghuyecKull
Mmemoo. Hcnonvsosanue ceoucme QyHKYull npu peueHuy ypasHeHui.

IIpocmetiwue uppayuonanvhvle ypasnenus suoa .f (x) =a, |1 (x) =g(x)

Ypaenenus euoa x" =a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

VYpaBHeHue c¢ AByMms nepeMeHHbIMH. JIuHelHOe ypaBHEHUE C JBYyMsl TNEpeMEHHBIMH. [Ipsamas kaxk epaguueckas
UHmMepnpemayus TUHeluH020 YPAeHeHUsl C 08YMs NePeMEeHHbIMU.

[TonsiTve cucTeMbl ypaBHEHHH. PerieHne cucTemMbl ypaBHEHU .

MeTo1bI pellieHrs CUCTEM JIMHEWHBIX YPaBHEHUMN C IBYMs IEPEMEHHBIMU: epaghuueckuti Memoo, Memoo ClONHCEeHUsl, METO]]
IIOZICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUI C NAPAMEMPOM.

HepaBencrBa

YucnoBble HepaBeHCTBA. (CBOMCTBa 4YMCIIOBBIX HEpaBEHCTB. lIpoBepka cHpaBemMBOCTM HEPABEHCTB MpU 3aJaHHBIX
3HAYECHUAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue W HecTporue HepaBeHcTBa. Obnacmb onpedenenus Hepagencmea (obnacmo
0ONYCMUMbBIX 3HAYEHUL NePEMEHHOLL).

Pemenune nMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Peuwienue K6aOpamHulx HepaA8eHCMS. UCHOIb308AHUE CBOUCME U epaghuKa
K6AOpaAMuyHoU QyHKYuU, Memoo UHmMepeanios. 3anuce peueHus Keaopamuo2o HepaseHcmad.

Pewenue yenvix u 0pobHO-payUOHAIbHBIX HEPABEHCME MEMOOOM UHMEPBAILO8.

CucremMbl HEpABEHCTB

CuctemMbl HEpPaBEHCTB C OJHOW NEpEMEHHOW. PellleHne cHCTeEM HEPABEHCTB C OAHOM IEPEMEHHOM: JIMHENHBIX,
keaopamuwix. 1300pakeHne pelieHns: CUCTEMbl HEPaBEHCTB Ha YHCIOBOM MPAMOM. 3alIUCh PELICHHsI CUCTEMbI HEPABEHCTB.

DOyHKIUN

IHousitue pyHKUMU

JlekapTOBBI KOOPAMHATHI Ha IIOCKOCTH. PDOPMUPOBAHUE NPEACTABICHUN O METAIPEAMETHOM IOHATUH «KOOPIWHATHD.
CrniocoObI 3a1aHusl PYHKIUN: aHAIUTUYECKUN, Tpaduyeckuid, Tabauunblid. I'paduk Qynkuu. [Ipumepsl GyHKINN, TOTydYaeMbIX
B MPOLECCE MCCIEAOBAaHUS PA3JIMYHBIX pEaJbHBIX MPOLECCOB M pElIeHUs 3ajad. 3HaueHue (PyHKUMU B Touke. CBoilcTBa
GbyHKUMNA: 00JaCTh ONpENEIeHHsl, MHOXECTBO 3HAUEHHM, HYJIH, MPOMEXKYTKA 3HAKOMOCTOSHCTBA, YEMHOCHb/HEUEMHOCMb,
IIPOMEKYTKU BO3pacTaHus U yObIBaHMsI, HAMOOJIbIlIee U HaUMeHblIee 3HaueHus. MccnenoBanue GyHKIUU 10 €€ rpauky.



Ilpeocmasnenue 06 acumnmomax.

Henpepvisnocms ¢pynkyuu. Kycouno 3adannvie hynkyuu.

JIuneitHas pyHKuus

CpolicTBa 1 rpaduk TuHEHHON QyHKUIMU. YTI0BOHN K03 duireHt npsimoi. Pacnonoxenue rpaduka JMHEHHON QyHKIIMH B
3aBUCUMOCTH OT €€ yriioBoro ko3dgduimeHta u cBoOOAHOTO ujieHa. Haxoowcoenue kosgguyuenmos nunetiHou GyHKyuu no
3A0AHHBIM YCIOBUAM: NPOXOHCOEHUE NPAMOU depe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPIAMOU uepes3
OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPIMOUL.

KBaagparununas ¢pyHkuus

CpoiicTBa U rpaduk kBaapaTUuHON QyHkuuu (mapadona). [locmpoenue epaghuxa xeadpamuuyHou QYHKYUU NO MOYKAM.
Haxoxnenune Hynel KBagpaTUYHOW (DYHKLHHU, MHOMCECMBA 3HAYEHUL, NPOMENHCYMKO8 3HAKONOCHOAHCMEA, NPOMENCYMKOS
MOHOMOHHOCU.

OOpaTHasi IPONOPUHOHAIBHOCTH
k

ky=2
CpoiicTBa pyHKIIUU Y =;y x. ['unep0bomna.

I'pagpuxu gynxuyuir. Ilpeodpaszosanue cpagurxa ¢yukyuu y =f(x) ona nocmpoenus epaguxos @yukyuil 6uoa
vy =af (kx +b) +c .

I'pagurxu pynxyui y=at— y=vx,y=¥x, y =,

IHoc/ienoBaTe ILHOCTH M MPOrPecCHHU

YucnoBasg 10CIEN0OBATENBHOCTh. [IprMepbl YHMCIIOBBIX IIOCIEAOBATEIBHOCTEN. DECKOHEUHBIE TMOCIEIOBATEIBHOCTH.
Apudmernueckas nporpeccus u e€ cpoiicTBa. ['eomerpuueckas mporpeccus. Qopmyna ooweeo uieHa u CymMmbl N HEPBuIX UIEHO8
apughmemuuecxoli u ceomempuneckotl npozpeccutl. Cxoo0awasicsa ceomempuyeckas npocpeccus.

Penienne TeKCTOBBIX 3a7a4

3agaum Ha Bce apupMeTHYeCKHE 1eHCTBUA

Pemenne TekcTOBBIX 3amau apudmeTHdeckuM crocoboM. Mcmonb3oBaHue TaOMWIl, CXeM, YEPTEXKEH, APYruX CPENCTB
MPEICTABJICHUS JAaHHBIX IIPU PEIICHUH 3aJ]a4uH.

3amaum Ha ABMKEHHE, PA00Ty M MOKYNKHU

AHanmu3 BO3MOXHBIX CHUTYyalliii B3aWMHOTO PACIOJOXKECHHUS OOBEKTOB MPU WX JBWIKEHUH, COOTHOIICHUS OOBEMOB
BBINIOJIHAEMBIX padOT MPU COBMECTHOM padoTe.

3agaum HaA YACTH, J0JIM, IPOLEHTHI



Pemenue 3a1a4 Ha HaXOXKJICHWE YaCTH YHCIIa M YUCIIA TI0 €ro 4acTH. Pemenne 3a1a4 Ha MPOIEHTH U non. [Ipumenenue
IIPONIOPLIHN NPH PELIECHNUH 3a]a4.

Jloruyeckue 3axaqu

Pemenne norudeckux 3amad. PeweHue 1o0euteckux 3a0ay ¢ nomouvio epagos, madbauy.

OcHoBHBIE MeTO/Ibl pPellleHNs] TEKCTOBBIX 3a/1a4: apu(pMeTUUYECKU, anredpandeckuii, nepedop BapuaHToB. [lepsuunsie
npeocmasienus 0 Opyaux Memooax peuerus 3a0ay (ceomempudeckue u epagpuueckue memoovl).

CTaTucTHKA M TEOPUS BEPOSATHOCTEN

Crarucruka

TabnmuuHoe u Tpaduyueckoe MPEACTABICHUE JAaHHBIX, CTOJOYAThIE M KPYTOBBIC AWArpaMMbl, rpaduKu, MPUMEHEHUE
auarpaMMm W TpaduKoOB ISl OMKCAHUS 3aBUCUMOCTEH peajbHBIX BEIMYUH, M3BJICUEHUE WHGOPMAIMKA W3 TAOJHIl, AUarpaMM U
rpadukoB. OnucaTeNnbHbIe CTATUCTHYECKUE MOKAa3aTeIN YMCIOBBIX HAOOPOB: cpenHee apudmeTudeckoe, meduarna, HanboIbInee
¥ HaMEHbIIIee 3HAaUeHUsA. Mepbl pacCeMBaHUs: pa3Max, OUCHEPCUsl U CMAHOAPMHOe OMKIOHEHUE.

CrayyaitHas W3MEHYMBOCTh. V3MeHUYMBOCTH TIpH HM3MEpeHUsx. Pewarowue npasuna. 3aKOHOMEpHOCMU 6 UBMEHUUBHIX
BENUYUHAX.

Ciy4yaiiHbie COOBITHS

CrnydaliHbIE OMBITHI (IKCIIEPUMEHTHI), JJECMEHTApHBIC CIyYallHbIE COOBITHSA (MCXOJbI). BeposSTHOCTH 3JIeMEHTapHBIX
coObITHil. COOBITHS B CIIy4alHBIX 3KCHEPUMEHTaX M OJaronpusTCTBYIONIME AJIEMEHTApHbIE COOBITUS. BeposTHOCTH ciydaiHbIX
coObITHil. OmnbITEI € PaBHOBO3MOXHBIMH  3JIEMEHTapHbIMU  CcOObITUsAMU. Kilaccuueckne BEpOSTHOCTHBIE ONBITHI  C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowwio ouazpamm Iunepa. IlpomusononodicHvle codvimus,
o0vedunenue u nepeceyeHue coovimui. Ilpasuno cnoscenus eeposmuocmeu. Cnyuaunslii 6vi6op. Ilpeocmasnenue
9Kcnepumenma 6 6ude Oepesa. Hezasucumvie cobvimus. Ymuoocenue 6epossimHocmel  He3aB8UCUMBIX  COObIMULL.
Ilocnedoosamenvhvie Hezasucumvle uchvimanus. IlpeacrapneHne 0 HE3aBUCUMBIX COOBITUAX B )KU3HH.

dnemenmovt KOMOUHAMOPUKU

IIpasuno ymnoorcenus, nepecmanosku, oakmopuan yucia. Couemanus u yucio covemanuii. Popmyna yucia co4emanuii.
Tpeyeonvnux Ilackans. Onvimul ¢ 60ILUWUM YUCTOM PABHOBOIMONCHBIX INEMEHMAPHBIX COObIMUL. Buiuucnenue eeposimuocmeti 6
ONbIMAX ¢ NPUMeHeHUeM KOMOUHamopHvlx gopmyn. Ucneimanusi bepuynnu. Ycnex u neyoaua. Beposmnocmu codvimuil 6 cepuu
ucnetmanuil bepuynnu.

Cryuaitnole eenuuunsl

3HakomMcmeo co CAYHAtHLIMU 8eTUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEemHbIX CAy4atHulx eenuduH. Pacnpeodenenue
sepoamuocmetl. Mamemamuueckoe odcuoanue. Ceolicmea mamemamuyeckoz2o oxcudanus. Ilouamue o 3aKkoHe 6OILUUX HUCE.



Hsmepenue eeposmnocmen. Illpumenenue 3aKoHa OOAbWUX HUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 6 30pPABOOXPAHEHUU,
obecneuenuu 6e30NACHOCINU HACENEeHUsL 8 YPE38bIYAIHbIX CUMY AYUSIX.
HUcropus MmaTeMaTUKHU

Bosnuxknosenue mamemamuku Kak Hayku, smanvl e€ paseumus. (OcHOBHble pazodenvl mamemamuru. Buvioarowuecs
MaAmemMamuKu U ux 6K1ao 6 pazeumue HayKu.

beckoneunocmv mmooicecmea npocmuix uucen. Hucna u onumsl ompeskos. Payuonanvuvle uucna. Ilompebrnocms 6
uppayuonanvuwix yucnax. lllxona [ugacopa

3apooicoenue ancebpvl 6 Heopax apugpmemuru. An-Xopesmu. Poowcoenue oykeennou cumeonuxu. 1. @epma, @. Buem, P.
Hexapm. Hcmopusa eonpoca o naxodcoenuu ¢hopmyn Kopueu aneebpaudeckux ypaeHmeHuu cmeneHeti, OOnvuiux yemovipéx. H.
Tapmanwes, /. Kapoano, HX. Abens, 2.1 anya.

llosenenue memooa Koopounam, no3eoOJAIOUIE20 NEPesoOUms 2eomempuieckue ob6veKkmol Ha A3blK aneeopwl. llosaenenue
epaghuxos hynkyuil. P. [exapm, I1. @epma. [Ipumepsl pazniuuHvlx cucmem KOOPpOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Pubonayuu) o kpoaukax, yucia Pudbonayyu. 3adaua o waxmamuou oocke. Cxooumocmoy
2eomMempuyecKkol npocpeccuu.

Ucmoku meopuu eeposmuocmeti. cmpaxogoe oOeno, azapmuvie uepvl. 1. Depma, b.Ilackans, A. bepuynnu,
A.H.Koamozopos.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Junep. H.U.Jlobauesckui, I1.J1. Yebvrues, C. Kosanesckas,
A.H.Koamoeopos.

Mamemamuka 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuueckux u HABUSAYKUX HAYK, PA3BUMUE DPOCCULCKO20
¢noma, A.H.Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviu.

TEMATHUYECKOE IINTAHUPOBAHME no anredpe aias yyamerocs 8 «B» kiacca Tepnyrosa Muxaunia
(HagoMHoOe 00y4eHue)
8 kuacc

Ne Tema KoJsnuecTBO
4acoB

| Anre0Opaundeckue Apoou 8




2 ®ynknus y =v/x . CBoHCTBa KBaPATHOTO KOPHS 7

3 KBaaparnunas pyukuus. Oyakaust v =§ 7

4 KBanparasie ypaBHeHUs 6

5 HepaBeHncTBa 6

Hmozo: 34
TEMATHYECKOE IINTAHUPOBAHUE
C ONIPEJEJEHUEM OCHOBHBIX BUJOB YYEFHOM JJEATEJbHOCTHN

Howmep HaumenoBanue OcHOBHOE cojiepKaHue Koun- XapakTepucTuKa

TJIaBbl/ riaBbl/maparpada BO OCHOBHBIX BHJIOB YUEOHOU NEATEITHHOCTH

naparp 4acoB

ada

['maBa | Anrebpanueckue 1podu 8 BoinonHAT  HECHOXKHBIE TpeoOpa3zoBaHuUs

1 JUIT  BBIYUCJICHUS  3HAYEHUHW  YHCIOBBIX

1 OcHOBHBIE noustus. | [lpeobpazoBanue JIpOoOHO- 1 BBIpQKEHUN,  COJIEpXkKAIUX  CTEIEHH ¢
OcHoBHOE CBOMCTBO | JINHEHHBIX BBIPKCHU: HATypaJbHBIM TOKa3aTelieM, CTEeNeHH C
anredpanydeckon 1podu CJIOKEHUE, YMHOKCHUE, LHEJIbIM  OTPHUILATENBHBIM  [IOKAa3aTelieM;

2 ClioxeHue 1 BhIUMTaHUE JICJICHUE. Aneebpauueckas 1 UCIIOIb30BaTh  ()OPMYJIBI  COKPAIIEHHOTO
aredpanvecKux apooeit ¢ Opoob. Honycmumoie YMHOXEHHS (KBaapar CyMMBI, KBajpar
OJIMHAKOBBIMHU 3HA4eHUsi  NepeMEeHHbIX 8 pa3HOCTH,  pPa3HOCTb  KBaJpaToB) IS
3HaAMEHATEIIMU OpOOHO-PAYUOHATILHBIX YIPOLICHUS BBIYUCIICHUI 3HAYCHUN

3 Clio)keHue 1 BBIUUTAHUE svipaxcenusx.  Cokpawenue 1 BBIPAKCHUU;
anreOpanyeckux apooeit ¢ aneedpauyeckux opobeli. onepupoBaTh Ha 0a30BOM YPOBHE MOHSATUEM
pa3HBIMHU 3HAMEHATEIISIMU Ilpusedenue aneebpauueckux «CTaHAApTHAs 3alUCh 4YHUCJA»; CTPOUTH

4 CIiokeHie U BbIYUTAHME opobeli K oowemy 1 MOJICJIb YCIOBUS 3ajayu (B BHUJAE TaOIMIBI,
anre0panuecKux Ipooei ¢ 3Hamenamenio. [leticmeus ¢ CXEMBbI, PUCYHKA WJIM YPAaBHEHUS), B KOTOPOM
Pa3HLIMU 3HAMEHATENISIMU. aneebpauyeckumu  OpooAMU: JTaHBI 3HAYEHUS IBYX u3 TpEX
KontpoarHas padora Ne 1 clooicerue, evlyumanue, B3aMMOCBS3aHHBIX BEJINYHH, C [ICJIBIO ITOMCKA




5 YMHOXKEHHUE U JIeTIeHuE VMHOJICEHUe, oenenue, peuienus 3anauu; Onepuposams NOHAMUAMU
anredpanyeckux apooei. 80368e0enue 8  cmeneHy. CmeneHu ¢ HAamypaibHuIM HNOKA3amenem,
Bossenenue anredpandecknx | CteneHb C HEJIbIM CmeneHu ¢ YeaviM — OMpUyamebHuIM
Ipo0eil B cTeneHb MOKa3aTeseM. nokazamenem, GblNOJHAMb NPeodPa306aHUS

6 [IpeoOpazoBanue BLIPAJICEHUL,  COOepHCaAuUX — CmeneHu ¢
paIMOHAJIBHBIX BBIPAKEHUI yenviMu OmpuyamesibHbIMU NOKA3amessimu,

7 [TepBble npeacTaBiIeHUs O nepexooums om 3aNuUcu 8 8ude CMeneHu C
pEeUIEHNU PallMOHATIbHBIX yenolM OmpuyamenvbHulM noxazamenem K
ypaBHEHUI 3anucu 68 6ude  Opobu;,  GbINOIHAMD

8 CreneHs ¢ OTpUIIATEIBHBIM npeobpazosanus OpPOOHO-PAYUOHATILHBIX
nokazaresneM. KoHTposbHas BbIPANCEHUU: coKkpawyenue opobeii,
pabota Ne 2 npusedenue  aneebpaudeckux oOpooeu K

oowemy 3Hamenamerio, clodicenue,
VMHOJCEHUe,  OelleHue  aneedpaudecKux
opobe.

I'nmaBa | dynkius y =vx . CBoiicTBa KBaPATHOrO KOPHS OnepupoBaTh MOHATUAMU: apUPMETHIESCKUI

2 KBaIpaTHBIH KOPEHBb; UCII0JIb30BaTh

9 PanmonanbHbie uncna MHOXK€ECTBO  pauMOHAIBHBIX CBOMCTBA 4YMCEJl W NIpaBWiIa ACUCTBUUA NPHU

10 [ToHsaTHE KBaAPAaTHOTO KOPHS | YUCEIL. CpaBHeHue BBITIOJTHCHUH BBIUHMCIICHUM; OLIEHMBATh
13 HEOTPHIIATEIIPHOTO YUCIA | PAllMOHAIbHBIX YHCElL. 3HAYEHHE KBaJpaTHOTO KOpHS u3

11 UppanmonanbHble yncia. JIe¥cTBUS € palOHAIbHBIMU IIOJI0’KUTEIILHOTO LIEJIOTO 4yuCIIa;
MHOX€ECTBO ICUCTBUTEIBHBIX | YHCIIaMH. Ilpeocmasnenue pacIo3HaBaTh palroOHaIbHbIE u
qucesn PAYUOHATILHO20 yucna UppalOHaIbHbIE YUCIA; CPABHUBATH YHCIIA;

12 dynknua y =/x , ee cBoiicTBa 0eCcsImuyHoU 0pobbIO. BBITIOJTHATh CpPaBHEHUE YHUCET B peajbHBIX
1 rpadux [lonarne  upparMoHAIBLHOTO CUTYyaIUsX; HAXOJUTh 3HAYEHUE (PYHKIIUU TIO

13 CBOIiCTBA KBaZPATHBIX qucla. PacnioznaBanue 3a/ITaHHOMY 3HAUCHHIO apTyMEHTa; HaXOJIUTh
KOpHEi UPpalMOHATIBLHBIX YHCEll. 3HaQYeHUE  apryMeHTa TI0  3aJaHHOMY

14 TIpeoGpa3oBaHye BEIpaKEHHI, [Ipumepsl  10Ka3aTeNbCTB B 3HAUYCHUIO  (QYHKIUM B HECJIOXKHBIX
CONEPIKALMX OTEPALIIO anrebpe. MppannoHaibHOCTD CUTyalusIX; OIPEIEATh IMOJIOKEHHE TOYKHU
U3BJICUCHHUS KBAJPATHOTO quciia \/E . HpI/IMeHeHI/Ie B o eé KOOpArHaTaM, KOOPAHWHATBI TOYKHU II0




kopHs. KoHTponbsHast pabota | reOMETpUM. CpasHenue ed MOJIO’KEHUIO Ha KOOPJAUHATHOMN
Ne 3 UppayUOHaILHLIX yucerl. IJIOCKOCTH; MO TpaduKy HaXOIUTh 0OJaCTh
15 Moy 1elCTBUTEIIHLHOTO Mnooicecmeso ONPENECICHNS, MHOXECTBO 3HAUYECHUW, HYJHU
qucia OelicmeumenbHbix yuces. HKIIUU, TPOMEXKYTKH 3HAKOTOCTOSIHCTBA
5 9
Apudmernyecknii MPOMEXKYTKH BO3pacTaHusi W yOBbIBaHWS,
KBaJJPaTHBINA KOpEHb. HauOoJbIlICE W  HAWMEHBINEE 3HAUYCHUS
Ypasnenus 8uoa X" =a. byHKIHY; OIMCHLIBATh OTHEJILHBIE
TIpaguxu  ynxyuii: vy =~x. BBIJAIOIIMECS pPE3yNbTaThl, IIOJyYECHHBIE B
VccnenoBanue (QyHKUME 10 XO0JIe pa3BUTUS MaTeMaTUKU KakK HayKU;
eé rpaduxy. IIpeobpasoBanue onepuposamv NOHAMUAMU 2pAPUK yHKYyUU,
BHIPAKEHNIT comepIKaLiX BbINONHAMb  GLIYUCTIEHUS, 8 MOM HYUCle C
5
KBa/paTHbIC KOPHHU: UCNONL30BAHUEM NPUEMOB  PAYUOHATLHBIX
YMHOJKEHHE JeTIeH e BbIYUCTCHUL, 3ANUCLIBAMb U OKDY2JISAMb
b 2
BLIHECEHHE MHOKHTENS W3- YUCN0Bble 3HAYEHUS] PEealbHbIX GeNlUYUH C
MOJ 3HAKA KODHS, GHeCeHue UCNONL30BAHUEM PAZHLIX CUCTNEM UBMEPEHUs.
b
MHOMCUMENA 0O 3HAK KOPHSL. BbINONHAMb  NPeoOPA308AHUSL  BLIPAICEHUL,
Ipocmetivue cooeparcaujux K8aopamHuvle KOpHU,
UppayUOHATbHbIE  YPAGHEHUS. 8b10€IsIMb KBAOPAM CYMMbL UNU PA3ZHOCMU
suda [7(x) =a, 08YUNeHA 8  BbIPAICEHUSX, codepofccfmux
m ® K6AOpamHvle KOPHU, peuams npocmeuiuiue
X) = X) .
S VE uppayuonanvhvle ypasnenus euoa +.f(x) =a
Beckoneunocmo mmuooicecmesa
npocmbix wucen , (%) ={g(x) ; pewamv ypasnenus euoda
Pavyuonanvnvie yucia. X" =a; cmpoume epaur  PyHkyuu euoa
ITompebrocmo 6 y=vJx,; unnocmpupoéamv ¢ NOMOWbIO
UPPAYUOHATILHBLX YUCTAX. epaguka  peanvHylO  3a8UCUMOCMb  UIU
71 yi :
Yucna u Oaunbl ompesKos npoyecc no ux XapaKxmepucmuKam
Ilxona Iughacopa
['maBa Kpanparaunas dysximsa, OyHKmms ¥ _k Haxonute 3HaueHne PyHKIUU MO 33JaHHOMY
3 x 3HAUYCHUIO apryMEHTa; HaXOJUTh 3HAYEHUE




16

®dynknus y = kx°, ee cBOMCTBa
u rpaduk

17

k .
OyHKIUS ¥ =—, €€ CBOMCTBA
X

U rpaduk

18

Kak noctpouTts rpadux

byukuu y = f(x+1), ecnu
u3BeCTeH rpaduk QyHKIIUU

= /%)

19

Kak nmoctpouts rpadux
dynkuun y = f{x) + m, ecnu
U3BECTEH rpauK PyHKIUU y

= /%)

20

Kak noctpouts rpadux
bynkuun y = flx+1) + m, ecnu
M3BeCTEH rpaduk QyHKIUU

= /%)

21

®dyukuus y = ax’+bx+c, ee
CBOICTBA U TpaduK

22

I'padprueckoe pemienue
KBaJIPAaTHBIX YPABHEHUIA.
KontponbHas padota Ne 4

CpoiictBa u rpadux

KBaIPaTUIHOM byHKIIAN
(mapa6omna). Ilocmpoenue
epacghuka K8AOPAMUYHO
GyHKyuu no MOYKAM.
Haxoxnenue HYyJIET
KBaJpaTUIHOM byHKINH,
MHOdHCECMBa 3HayYeHull,
NPOMEIHCYMKO8
3HAKONOCMOAHCMEA,
NPOMEIHCYMKO8
MOHOMOHHOCU.

CpoiictBa  (yHKIHH y=%.
I'unepb6ona. [lpeocmasnenue
00 acuUMnmMomasx.
Henpepvignocmo  ¢hynxyuu.
UccnenoBanrne GyHKIUU 10
eé rpaduky. CaoiicTBa
byHKITHIA: o0nacThb
OTIpe/ICIICHMS, MHOKECTBO
3HAUCHUH, HYJIU, POMEKYTKH
3HAKOTIOCTOSTHCTBA,
YEMHOCMb/HEYEMHOCMD,
MPOMEKYTKH BO3PACTaHHS U
yObIBaHUsA, HauOoJblliee U
HauMEHbIIICe 3HAYCHMUS.

apryMeHTa TI0  3aJaHHOMY  3HAYCHHIO
GYHKIIMM B HECJIOXKHBIX  CHTYaIlUsX;
OTIpeNIeNATh TOJOKEHWEe TOYKH T0 ¢
KOOpAWHATAM, KOOPIWHATHl TOYKH IO €€
TIOJIOKEHUIO Ha KOOPJIWHATHOW IIJIOCKOCTH;
NIPOBEPSTH, SIBISETCS JIM JaHHBIA Trpaduk
rpadpukomM 3amaHHOM (QYHKIIUU OOpaTHOMN

MPOIOPIIMOHATLHOCTH; OTIPEJICIISITh
npUOIMKEHHBIC 3HAYCHUSI KOOPIUHAT TOYKH
NIEpPECEUCHHUS rpauKoB byHKIM;
UCII0JIb30BaTh rpaduku peaTbHBIX
IPOLIECCOB u 3aBUCUMOCTEN TS
OTpEe/IeNICHUs] UX CBOWCTB (HAMOOJbIINE U
HAaUMEHBIITHE 3HAYCHUS, MIPOMEKYTKH
BO3pacTaHusi M yObIBaHUS,  00JIaCTH
MOJIOKUTEIIbHBIX u OTPHULIATEIBHBIX
3HAYCHUU " T.IL.); OTIPEJICIISITh
npUOIMKEHHBIE 3HAYCHUSI KOOPJIUHAT TOUYKHU
nepeceyeHus rpadukoB byHKIMH;
OTIHCHIBATH OTJICTIbHBIC BBITAFOIIHECS

pe3yJIbTaThl, MOJYyYEHHBIE B XOJE Pa3BUTHS
MAaTeMaTUKM KaK HayKW; 3HATh IIPUMEpBI
MAaTeMAaTU4YECKUX OTKPBITUM U MX aBTOPOB, B
CBSI3W C OTEYECTBEHHOM M BCEMHUPHOU
VUCTOPUEN; TMOHMMAaTh pOJIb MAaTEMaTUKU B

pa3BUTUHU Poccuu; onepuposama
HOHAMUAMU 2PAPUK DYHKYUU, BbINOJHAMb
npeobpazosanus yenvlx 8bIPANCEHUI

Oelicmeusi ¢ OOHOYNEeHAMU  (ClodJiceHue,
sblYUMAHIUe, YMHOMCEHUE), Oelucmeus ¢




MHO20YNIeHAMU  (CloJiceHue,  GblYumaHue,

VMHOXMCEHUe)
I'maBa | KBanmpaTHbie ypaBHEHUS OnepupoBath  Ha  0a30BOM  YpOBHE
4 MOHATUSMU: PaBEHCTBO, YHCIIOBOE
23 OCHOBHBIE MMOHSTHS KBanparusie ypaBHEHUSI. PaBEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHU,
24 dopmyna KopHeH Hemnonueie KBaJIpaTHBIC pEelIEHUE YpaBHEHUS; MPOBEPAThH, SIBIACTCS
KBaJpaTHOTO YPABHEHHUSI ypaBHeHUs.  JIUCKpUMUHAHT JU JAHHOE YHUCJIO pPEIICHHEM YpaBHEHUS;
25 PanmoHanpHbIC YpaBHEHUS KBaJpaTHOTO ypaBHEHHUSI. peniath KBajpaTHbIC ypaBHEHU 10 (popmyiie
26 PanoHasbHbIE ypaBHEHHS Konuuecmeso KopHell KOpHEW KBaJpaTHOTO YypaBHEHUS;, peIaTh
KaK MaTeMaTHYECKHUE MOJCIIA | KBAOPAMHO20 — YPABHEHUsl 8 HECJIO)KHBIE  CIOKETHBIE 3a/laud  Pa3HbIX
peabHBIX CUTYAIMH 3aucumocmu om e2o TUIOB Ha BCE apudmeThyecKkue AeucTBuUS;
27 Ee ogua Gopmyna KopHei ouckpumunanma.  DopMyna pewiamv  Keaopammuvle  YPABHEHUs U
KBaJPaTHOTO YpaBHEHUSI KOpHeH KBaJPaTHOTO ypasHeHus, c800uUMble K KBAOPAMHLIM C
28 Teopema Buera. Pasnoxenue | YPaBHCHHS. Teopema Buema. NOMOUWbIO MoXCOeCmeeHHbIX
KBa[PaTHOTO TPeXdsIeHa Ha Teopema, oopamnas meopeme npeobpazosanuil;  peulams — HeCl0JHCHbIe

MHOXuTeNN. KoHTpoapHas
pabota Ne 5

Buema. Pemienne kBaapaTHbBIX
YPAaBHEHUW:  HCIOJIb30BAHUE
dbopMyBl I HAXOXKJICHUS
KOpHEH, nodbop KopHel ¢
UCNONb306AHUEM — MeopeMbl
Buema. Keaopamnule
VPAGHeHus ¢ napamempom.
Pemenue MIPOCTENIINX
JIPOOHO-TMHENHBIX

ypaBHeHUH. Pewenue 0pobHo-
DPAYUOHANbHLIX  YPABHEHUU.
OCHOBHBIE METOJbI PEILICHHUS

TEKCTOBBIX 3ajadq;
anreOpanyecKuil. Ananus
BO3MOXHBIX CHUTYaIllui

K6AOpamHvle YPAGHEHUs C NapamMempoM,
cocmaensaims U - peuiams K8aOpamHuvle
VpaeHeHus, YPAGHeHUs, K HUM C800saujuecs,
npu  pewteHuu  3aday  Opyeux — y4eOHbIX
npeomemos, BLINOTHAMb OYEHK)
npagoonooodus pe3yibmamos, NoLy4aembvlx
npu pewleHuu KeaopamuvlX YPAGHeHUl npu

pewenuu 3a0au opyaux YueOHbLX
npeomemos, 8blOUpams coOOmeemcmayoujue
ypaseneHus, 0151 cocmaeenus
MamemamudecKkoll mooenu 3A0aHHOT
peanvHou  cumyayuu — UIU  NPUKIAOHOU
3a0ayu, ymemb UHMepnpemuposams

NONYYEHHLIN NpU  peuleHUuu  YpagHeHus,
pe3yiomam 8  KOHMeKcme  3a0aHHOU




B3aMMHOT'O pacmoaoXKeHus
O00OBEKTOB MPHU UX JBHKCHUH,
COOTHOIIICHHUS 00BEMOB
BBITIOJTHSIEMBIX ~ paboOT  Mpu
COBMECTHOM padoTe.

PeanvbHolU cumyayuy uiu nPUKIaoHol 3a0ayu
pewams 0poOHO-UHElHbLE YPABHEHUS

I'maBa | HepaBeHcTBa OnepupoBaThb Ha 0a30BOM YPOBHE
5 HNOHATHAMMU: MHOY€ECTBO, DIIEMEHT
29 CBolicTBa YHCIOBBIX Yucnossie HEpPAaBEHCTBA. MHOJKECTBA, [IOJAMHOKECTBO,
HEPABEHCTB CaoiicTBa YU CIIOBBIX PUHAJJICKHOCTD; ONEPUPOBaThH Ha 0a30BOM

30 UccnenoBanve pyHKIUN Ha HEPABEHCTB. [IpoBepka YPOBHE NOHATHSAMU: YUCIOBOE HEPABEHCTBO,
MOHOTOHHOCTh CIIPaBEJIMBOCTH HEPABEHCTB HEPaBEHCTBO, pelieHue HEPABEHCTBA;

31 Pemenne muHEHHBIX IpA  3aJaHHBIX  3HAYCHUAX 3aJjaBaTb MHOJKECTBA IIEPEUYUCIICHUEM WX
HCPaBEHCTB nepeMeHHbIX. HepaBeHCTBO ¢ DIIEMEHTOB; HaxOJUTh IepeceyeHue,

32 Pelienne KBaJpaTHbIX nepemenHoil.  Crtporue  u o0beIMHEHHE, ITOAMHOKECTBO B
HEPABEHCTB HECTPOTHE HEPaBEHCTBA. NPOCTENIINX ~ CUTYAlUsIX;  ONEepupos8ams

33 [TpubnmxeHHbIE 3HAYCHUS Obnacmo onpeoesenus NOHAMUAMU. HEPABeHCMea, Onepuposamby
I[Cf/iCTBI/ITGJ'IBHBIX qucel. HepaeeHcmea (06]161017113 NOHAMUAMU., MHOIHCECMBO,
CrangapTHbIY BUJ YKCIIA OONYCMUMBIX 3HAaYeHuul Xapaxkmepucmuku MHOJICeCmea, I1eMeHm

34 [ToBTopeHue. Pemenne 3afgau. | NePeMeHHOu). IIpoBepka MHOJCECmEa, nycmoe, KOHeyHoe U
HToroBast KOHTPOJIbHAS CIIPaBEJIMBOCTH HEPABEHCTB OecKkoHeuHoe MHOJICeCmeo, NOOMHONCECEO,

paboTta IIPU  3aJaHHBIX  3HAYEHUAX NPUHAONEICHOCD, BKIIOYEHUE, PAGEHCHBO
IIEPEMEHHBIX. Pemenue MHOJCECME,  ONepuposamv  NOHAMUAMU.

JIMHEWHBIX HEPABEHCTB. cucmema HepaeeHcme, onpeoensimo

Cucrtembl HEpaBEHCTB C OJHOMN NPUHAONEICHOCTL  INIEMEHMA  MHONCECNEY,

MIEPEMEHHOM. Pemenue 00bEOUHEHUIO U NepeceyeHuI0 MHONICeCms;

CUCTEM HEPABEHCTB C OIHOU 3a0aeamb ~ MHOJCECMBO  C  NOMOWbIO

IIEPEMEHHOM: JIMHEUHBIX. nepequcienHus  9J1eMeHmos,  CIA08eCHO20

N3o6paxenue peleHus ONUCAHUA, peuambs TUHEUHble HEePaGeHCcmea

CUCTEMBl  HEPAaBEHCTB  Ha c napamempamu, 8b10Upams

YUCJIIOBOM NpSIMOW. 3amuch coomeemcmeyruwue HepageHcmeda 0Jis1




pelieHust CHUCTEMBI
HEPABEHCTB. MHoxkecTBO,
AJIEMEHT MHOXKECTBA, nycmoe,
KOHeuHoe, beckoneuHoe

Mmuoocecmso. 11oqMHOKECTBO.
OTtHolIeHUE
MIPUHAJIC)KHOCTH,
BKJIFOUCHUS, paBEHCTBA.
ITepeceuenne u oObETMHCHHUE
MHOXECTB. Ponb poccutickux
VUEHBIX 8 pazeumuu
mamemamuxu. JI.Junep.

coCmasnenus  MamemamudecKou
3A0AHHOU  PeanbHOU  CUmyayuu
NPUKIAOHOU 3a0a4u,

Mmooenu
unu

HUtoro

34




OIIMCAHUE YYEBHO-METOANYECKOI'O
U MATEPUAJIBHO-TEXHUYECKOT'O OBECIIEYEHHUSA OBPA3OBATEJBHOM JEATEJIBHOCTH

HopMaTuBHbBIE TOKYMEHTHI, TPOrPAMMHO-MeTOANYeCKOe o0ecnedeHne, JJIOKAIbHbIe aKThI
1. denepanbHBIA TOCYIapCTBEHHBIN 00pa30BaTEILHOIO CTaHAApTa OCHOBHOTO 0011Iero oopa3oBanus (mpuka3 Munobpuayku PO
ot «17» nexabps 2010 roga Ne 1897) ¢ usmenenusimu (npuxa3z Munoopuayku PD ot «29» nexadps 2014 roma Ne 1644);
2. IlpumepHas ocHOBHass 00pa3oBaTEIBLHON IPOrpaMMbl OCHOBHOI'O 00IIero obpasoBanus (perieHue demepaabHOro ydeOHO-
METOMYECKOT0 00BETMHEHHSI IO 001IIeMy 00pa30oBaHuIo OT «8» ampens 2015 roma Ne 1/15).

Y4eOHO-MeTOAUYECKHE MATEPHAJIbI
1. VYMK
- - Anreopa. 8 kinacc. B 2 u. YU 1. YueOHuk ais yyamuxcs oOiieoopa3oBareibHbIX yupexaenuit / A.I'. MopakoBud. — M :
Mmuemo3suna, 2013. — 215 c. : un

2. IleyaTHBIE TOCOOUA
2.1. Kommuiext Tabnun «Matemaruka. Anredpa. 7-11 kimacey. Harnsagnoe nmocodue / M.: Criektp-M
2.2. I[TopTpeThl yUeHBIX-MaTEMaTUKOB. JleMOHCTpAIIMOHHBIN MaTepuai s mKkoibl / M.: Alipuc-/lunakTrka

3. KomnbrorepHbie 1 HHGOPMALMOHHO-KOMMYHUKAIIMOHHBbIE CPEACTBA 00YUYeHUSI
3.1 DnexrponHoe n3nanne «Martematuka, 5-11 knacc. Ilpaktukym», 3A0 «1C».
3.2 Dnektponnoe m3ganne «OTkpbiTas Marematuka 2.5. @ynkiuu u rpadguxuy, OO0 «Du3ukon».

4. UnpopMauMOHHbIE HCTOYHUKU

4.1. http://fcior.edu.ru/ - enHOE OKHO JOCTYyIAa K 00pa3oBaTeIbHBIM pecypcam [nara ooparmieHus: 17.06.2015]

4.2. http://school-collection.edu.ru — euHas KoJeKIus HUPPOBBIX 00pa30BaTEIbLHBIX pecypcoB [aaTta obpamenus: 17.06.2015]
4.3. http:// www.fipi.ru/ - peaepanbHbIIM HHCTUTYT MEAAroru4ecKuX U3MEpEeHui: HopMaTUBHO-TIpaBoBas 0a3a OI'D, OTKPHITHIIM
0ank 3aganusa OI'D (maTemartuka) [nara oopamenus: 17.06.2015]

4.4. http://alexlarin.net/ - uapopmaImoHHas MOAEPKKa MpH moAroToBke kK OI'D mo matematuke [aara oopamienus: 17.06.2015]
4.5. http://sdamgia.ru/ - o6pa3oBaTeIbHBIN MTOPTAI JJIs TOATOTOBKH K dk3aMeHaM [faTa obpamienus: 17.06.2015]



http://sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

5. Texuu4eckue cpeacrsa
5.1. TlepcoHanbHbBI KOMIIBIOTED
5.2. MyneTuMennitHas 10cKa

6. YueOHO-mpakTHYECKOE 000pYyA0BaHHE
6.1. AyauropHas JocKa ¢ MAarHUTHOM MOBEPXHOCTHIO M HA0OPOM MPUCTIOCOOIECHUH 7151 KpeTieHUs TaOIuIl
6.2. Jlocka MarHuTHasi ¢ KOOPJAMHATHOMN CETKOM
6.3. KOMIUIEKT THCTPYMEHTOB KJIACCHBIX: JIMHENKA, TpaHCHOPTUP, yroiabHUkK (30°, 60°), yronbHuk (45°, 45°), uupkyib

IHHJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOI'O ITPEIMETA

BoeinyckHuk HaydyuTcesi B 7-9 kiaccax
(1J151 MCTIO0JIL30BAHUS B MOBCEHEBHOM KM3HU
U o0ecrneyeHusi BO3MOKHOCTH yCIIEITHOT0
NMPOI0JIKeHHsI 00pa3oBaHuA HA 0A30BOM

BhInycKHMK MOJTYYUT BO3MOKHOCTh HAYYHTHCS B
7-9 kiaaccax aJd od0ecrne4eHuss BO3MOKHOCTH
YCHEIHOro MPoaoJKeHus 00pa3oBaHusl HA
0a30BOM U YIJ1y0OJIEHHOM YPOBHSIX

YPOBHE)
DJIeMeHThI TEOPUH -OnepupoBath Ha 0a30BOM ypOBHE MOHATHAMU: | -  Onepupogamsv  NOHAMUAMU.  ONpeoeleHue,
MHOKECTB U MHOECTBO, DIIEMEHT MHOXXECTBA, | meopema, aKkCuomd, MHOMICECME0, XapaKmepucmuxu
MaTeMaTHYeCKOM MOIMHOKECTBO, IPUHA/IIEXKHOCTB; MHOXMCECMBA,  JNIeMEeHm  MHOMCeCmed,  Nnycmoe,
JIOTUKH -337laBaTh ~MHOXKECTBAa IEPEUYUCICHUEM UX | KOHEUHOe u beckoneunoe MHOMHCECMBO,
AJIIEMEHTOB; HOOMHONCECMBO,  NPUHAONIEIHCHOCMb,  BKIIOYEHUE,
-HaXOJIUTh nepecevyeHue, 00BEIMHEHUE, | PABEHCINBO MHONCECME,
IIOAMHOKECTBO B HpOCTGfIH.IPIX CUTyalusx; - u306pa9fcamb MHO2cecmea u OMHOUuieHue
-OIlepupoOBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMU: | MHOMCECE C NOMOWbIO KpY208 Jiliepa,
OIpeIeiICHUE, aKcruoma, TeopeMa, | -  ompeoensimb  NPUHAONENHCHOCHb  dJleMeHmd
AJ0Ka3aTCIbCTBO, MHOIHCECMEB)), 00beOUHeHU u nepecedeHuro

[IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHI IS
IIOJTBEP>KHEHHKS] CBOMX BBICKA3bIBAaHUM

MHOoHcecms,
- 3A0a8amb MHONCECMBO C NOMOUbIO nepeducileHusl




JleMerRmaoe, CJ106eCHO20 ONUCAHUA,
- onepupoeaniov NOHAMUAMU. 6blCKA3bleAHUE,
UCMUHRHOCMb u JIOJCHOCMb 6bICKA3bl6AHUAL,

ompuyanue  bICKA3bIBAHUL,  Oonepayuu  Hao
8bICKA3LIGAHUAMU: U,  UWIU,  He,  YCIOBHbIE
BbICKA3bIBAHUSL (UMNIUKAYULL),
- cmpoums 8bICKA3bIBAHUA, ompuyanus
8bICKA3bIBAHUIL.

B noBce1HeBHOM KU3HH M TIPH U3YYE€HHH APYTHX MPEIMETOB:

- UCIIOJIB30BaTh TIpaduyecKoe MPEACTABICHHC | CMpoums  Yenouku YMO3aKIOYeHUull Ha

MHOJKECTB JUISl ONMCAHUsSI PEATbHBIX MPOIECCOB
W SBICHUH, TIPH PEIICHUH 3a1ad JIPyTux
y4eOHBIX MPEIMETOB.

OCHO6€ UCNOIb306AHUA NpABUl 102UKU,
UucnoJjlibzoeambv MHoaIHcecmea, onepayuu ¢
MHOAHCECMBAMU, UX epaqbuquKoe npeacmaeﬂeﬂue
0151 ONUCAHUS PEeAIbHbLX npoyeccos u sA6neHUl

Yuciaa

- OnepupoBath Ha 6a30BOM YPOBHE MOHSATHSIMHU:
HaTypaJbHOE YHCIIO, LETI0€ YHUCIIO,
OOBIKHOBEHHas JApoOb, JecSITHYHas JApoOb,
cMelnlaHHasi ApoOb, PpalMOHAJIBHOE  YHCIIO,
apu(pMETUUECKU KBaAPATHBIN KOPEHb;
-MCMOJb30BaTh CBOMCTBA YHCEN U TMpaBHIIA
JNEUCTBUN IIPU BHITIOJHEHUY BBIYHUCIICHUN;
-MCI0JIb30BATh MPU3HAKU JEIUMOCTHU Ha 2, 5, 3,
9, 10 npu BBINOJIHEHUH BBIYUCICHUHN U PELIEHUN
HECJIOKHBIX 3a/1a4;
- BBIIOJIHATH OKPYIJIEHUE PAMOHAIBHBIX YUCEI
B COOTBETCTBUU C MPABUIAMH;

-OLICHUBAaTh 3HAYEHHE KBAJPATHOTO KOPHSA M3

- Onepupoeamb NOHAMUAMU. MHO2HCECMBO
HamypajlbHblX YUucel, MHOMNCeCmeo UYeuablx YuUcel,
MHOIHCECMBO PAUYUOHAIIBHLIX YUCEN, UPpPpAYUOHATIbHOE

qucruo, KGCIOPCU’I’ZHblZZ KOpEHD, MHOIHCECMBO
oelicmeumenbHbix yucei, ceomempudecKkas
UuHmepnpemayus HamypajibHbLX, yenvlx,

PAYUOHATILHBIX, OClUCMBUMENbHbIX YUCE];

- NOHUMAMb U OOBACHAMb CMbICA NO3UYUOHHOLU
3anUCU HAMypaibHO20 YUCIA;

- GbLINOAHAMb  6bIYUCAEHUSA, 6 MOM Yucie ¢
UCNONIL308AHUEM npuémos PAYUOHATbHBIX
BbLIUUCTCHUL,

- BbINOJIHAMb OKpY2lleHUue PAYUOHANbHLIX YUCEN C




ITOJIOKUTCJIIBHOI'O CJI0I0 4YMrclia,

- paciio3HaBaTb PalluOHAJIbHBIC 151
HPppadrOHAJIBHBIC YHUCJIA,

- CpaBHHUBATL 4YHCJIA.

3A0AHHOU MOYHOCMbIO,

- CpasHuBambv PAYUOHAIbHbIE U UPPAYUOHATIbHBIE
yucna,

- npeocmasnamev PAYUOHAIbHOE HYUCIO 8 BUOe
oecsamudHoll Opoou

- ynopsidoyusamsv HUCIA, 3ANUCAHHbIE 6 BUOe
0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU;

- Haxoauth HOJ] m HOK 4ucen u ucnoib30BaTh UX
IIPY PEIICHUH 3a]1a4.

B moBcegHEBHOM KU3HU M NIPU M3YYEHHHU APYTUX MPEIMETOB:

- OLEHMBATH pE3yJIbTaTbl BBIYUCICHUNU IIpU
pelIeHNHN NTPAaKTUYECKUX 3a/ad4;

- BBINOJHATh CPAaBHEHUE YHUCEI B PEAIBbHBIX
CUTyalUsX;

- COCTaBIATH YMWCIIOBBIC BBIPAKECHUA IIpU
pelIeHNH TMPAKTUYECKUX 3a7ad M 3a1ad M3
APYTUX Y4eOHBIX MPEIMETOB.

- NPUMEHAMb NPABUNA NPUOTUINICEHHBIX BbIYUCTIEHUL
npu  pewieHuu NPaAKmudeckux 3a0ay U peuleHuu
3a0a4 Opyeux yueOHvIX npeomMemos;

- BBINONIHAMb CPABHEHUE Pe3YbMaAmo8 GblYUCTEeHULL
npu peuwileHuy npakmuyeckux 3aoay, 8 mom Hucie
NPUOTUNHCEHHBIX BLIYUCTEHULL

- cocmasnsims U OYeHUBAmbs YUCI08ble BbIPANCEHUSL
npu  pewleHuy npakmuyeckux 3aday u 3a0ay U3
Opyaux yuebHvix npeomemos,

- 3anuUckleamsv U OKPY2Iamb UYUCIO8ble 3HAYEHUs.

PEeanbHbIX  8eIUYUH C  UCNHOJIb308AHUEM  PA3HLIX
cucmem uamMepeHus.

ToxaecTBeHHbBIE - BeinmonHsATh HecnoxHbIe npeodpazoBanust A | -  Onepuposams ~ NOHAMUAMU —~ CMENEHU  C

npeodpa3oBaHusA BBIYMCIICHUS 3HAYCHUM YHUCIOBBIX BBIPDAXKECHUM, | HAMYpanibHbiM noxkazamenem, CMeneHu ¢ Yeablm

coAepKallux  CTEIEHM C  HaTypaJbHbIM
[IOKa3aTeseM, CTEIIEHU Cc LEJIBIM
OTPULATEIIbHBIM [TOKA3aTEIEM;

- BBINIOJIHATH HECJIOKHBIC TMPeoOpa3oBaHUS

ompuyameIbHbiM NOKA3amenem,
- BbINOJHAMb NPEeodPAZ0BAHUS YETbIX BbIPANCEHULL:
oelicmeust ¢ 0OHOYJIeHAMU (CIIOJCEHUe, BblYUMAHUE,
VMHOICEHUE), oelicmeus c MHO20YJICHAMU




LEJbIX  BBIPAXEHWI: pacKpelBaThb  CKOOKH,
IPUBOJUTH MTOJOOHBIE CllaracMble;

- HCIONb30BaThb (OPMYJIbI  COKPAIEHHOI'O
yMHOXEHHUsI  (KBaJgpaT  CyMMbI,  KBaJpar
pa3HOCTH, Pa3HOCThb KBaJIpaTOB) TUIS
YIIPOLLEHHUS BBEIYUCJICHUH 3HAYCHUU
BBIPAKEHN;

- BBIIOJHATH HECIOXHBIE TpeoOpazoBaHUS
OpOOHO-TMHENHBIX BBIPAKEHUN U BBIPAXKEHUH C

KBaJIpaTHBIMU KOPHAMMU.

(crodiceHue, gbluumane, YMHONCEHUE),

- BBINOMHAMbL  PA3JI0JCEeHUEe  MHO20UIeHO8  HA
MHOJCUMENU OOHUM U3 CHOCODOO08: 6blHeceHue 3d
CKOOKY,  2pYNnupo6Ka, UCHOIb308aHUe  Gopmyn
COKDAUWEHHO2O0 YMHONCEHUSL,

- ewloensamb  Keaopam — CyMMbl U PA3ZHOCMU
OOHOYICHOB,

- packnaovleamsb HA MHOMCUMENU KBAOPAMHbBIU
MpEXUIEeH,

- BHLINOJHAMbL  NPeoOPA306aAHUSL  BbLIPAICEHUL,

cooeparcauyux cmenenu ¢ YeavlmMu OmpuyamenbHovlMu
nokazamensimu, nepexooumsv Om 3anucu 6 6ude
Ccmenenu ¢ yeaviM OmpuyamebHblM noKazamenem K
3anucu 8 guoe opoou;

- BbINONHAMD npeobpazosanus 0pobHO-
PAYUOHATBHBIX BbLIPAJCEHUIL: COKpawjeHue opooell,
npusedenue aneebopauyeckux opoobei K odwemy
3HamMeHamenio, ClOdCeHUue, YMHOdNiCeHUe, OeleHue
aneebpauiecKux opobet, 8036e0eHuUe
aneeopauyeckoi OpodOU 6 HAMYypaIbHYIO U YErylo
OMpUYAMENbHYIO CIeNneHb,

- B8LINOIHAMbL  NPeoOpPA306AHUS  BbIPAICEHUL,
cooeparcaujux KeaopamHole KOPHU,

- gvldenamb  K8aopam CyMMbl UL  PA3HOCMU
08yuieHa 8 BbIPANCEHUSIX, cooeparcanyux
K8aOpammwvle KOPHU,

- BLINONHAMbL — NPeodpPA308aAHUsl  GbIPAICEHUL,

Co0epIAHCAUUX MOOYIb.




B noBceqHeBHOM KU3HHU M NIPH U3YYE€HHHU APYTUX NPeIMETOB:

- I[IOHUMAaTh  CMBICI
CTaHIAPTHOM BHJE;

- omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHEM
«CTaHJIapTHAs 3allUCh YUCIa».

3alliCH qHuciia B

- BbINOAHAMb NPeoOpPaA308anus U Oelucmeus ¢
YUCTIAMU, 3ANUCAHHBIMU 8 CHAHOAPMHOM 8UOe;

- BLINOJHAMbL  NPeodPA308aAHUS  ANeOPAUUECKUX
BLIPAMCEHUNI NPU peueHUU 3a0ad Opyeux )y4yeOHbIX
npeomemos.

YpaBHeHus u
HepPaBeHCTBA

- OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSIMH:

PAaBEHCTBO, YHCIOBOE PABEHCTBO, YPAaBHEHHE,

KOPEHb YpPaBHEHMS, pCIICHUE YpPaBHEHUS,

YUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEUICHUE

HEPaBEHCTBA;

- TpOBEPATH  CHPABEIIMBOCTH

PABEHCTB U HEPABEHCTB;

- pelaTh JMHEWHbIE HEPABEHCTBA U HECIIOXKHBIE

HEPaBEHCTBA, CBOSIINECS K TMHEINHBIM;

- pewmaTb CHCTEMBI HECJOKHBIX JIMHEHWHBIX

YpPaBHEHU, HEPABEHCTB;

- IIPOBEPATH, SBIACTCS JU JAHHOE YHCIIO

pelIeHreM YpaBHEHUs (HEPaBEHCTBA);

- pemiatb KBaJpaTHbIE YpaBHEHHUs MO (opMylie

KOpHEW KBaJIpaTHOTO YPaBHEHHS;

- u300paxkaTb pEHIeHUs] HEPABEHCTB M UX
CHCTEM Ha YHCIIOBOU IPSMOM.

YU CIOBBIX

- Onepuposamu NOHAMUAMU. ypasHenue,
HEepaseHcmeo,  KOpeHb  VYPAGHEHUs,  peuleHue
HepaeeHcmea, PpPABHOCUNIbHbIE YPABHEHUs, 001acmy
onpeoenienusi ypasHeHusi (HepaseHcmed, CUCmembl
VPasHeHUll Uiy HepageHcms),;

- pewlamv JUHElHble YPABHEHUs U YPAGHEHUs,
c800UMbLe K JIUHEUHbIM c nOMOWbIO
MOJHCOECMBEHHBIX NPEoOPA308AHULL,

- pewiams Keaopamuvle YPAGHEHUs U YPAGHEHUs,
ceooumble K KBAOPAMHLIM ~ C  HOMOWbIO
MoHCOeCm8eHHbIX NPeoopPa308anull;

- peuwiamv OpOOHO-TUHElHbLE YDABHEHUS,

- pewiamsv npocmenniue uppayuoHaIbHvle YpasHeHUs

suoa WZa, m =./g(x) ;

- pewiams ypagHenus 6uoda x" =a ;

- pewiamsv YpPAGHEHUsI CNOCOOOM Pa3J0NCeHUs Ha
MHOMCUMENU U 3aMeHbl NePeMEHHOU,

- UCNONB3068aAMb MEMOO UHMEPBANIO8 O/ peuleHusl
yenvix u OpoOHO-PAYUOHATILHBIX HEPABEHCME;

- pewiamv JUHeElHble YPAGHEHUs U HePAGeHCMBA C
napavempamu;




- peuiams HeCcli0JCHble K8AOpamHvle YPABHEHUsl C
napamempom,

- pewiamv  HECNOJCHble  CUCmembl  JTUHEeUHbIX
VPA8HeHul ¢ napamempamu,

- peulams HeCI0HCHbIE YPASHEHUS 8 YENbIX YUCIAX.

B HOBceI[HeBHOﬁ JKU3HU 1 IIPU U3YIYCHUH JPYI'UX NPEAMETOB:

- COCTaBJISITh U pEIIATh JIMHEHHbIE YPaBHEHUS
IpU PELICHUH 3aJa4, BO3HUKAIOUIMX B JIPYrUX
y4eOHBIX MpeAMEeTaXx.

- cocmaenams U peuiams JUHelHble U Keaopammbie
VpaeHeHus,  VpaeHeHus, K HUM  CB00AWUecs,
cucmemyl JUHEUHbIX YPAGHEHUU, HepaseHcme npu
pewenuu 3a0ad 0py2ux y4eOHblx npeomemos;

- BBLINOJIHAMb OYEHK) NPpasoonoododus pe3yibmamos,
HONYYaeMblX NPU peueHul JUHetHbIX U K8aOpamHmbix
VPABHEHUU U cucmem JUHEUHbIX VPABHEHUU U
HepaseHcms Npu peuleHuu 3a0ay Opyeux yueOHbIX
npeomemos,

- evlOupamsv  coomeemcmeylOwue - YPAagHeHus,
HEepageHcmea UMU ux cucmemvl Oasid COCMAGIEHUs.
MamemMamudeckou Mooenu 3a0aHHOU  pealbHOU
cumyayuu uiu nPUKIaoHou 3a0adu,

- yMemb UHMEPNPemuposamsv HNOAYYEHHbI Npu
peuleHuu ypasHeHus, HepageHcmeda Uau CUCmeMbl
pe3yibmam 8 KOHMmeKCme 3d0aHHOU  peanbHOU
cumyayuu uiu nPUKIAOHoU 3a0a4u.

DOyHKUINHA

- Haxonuth 3HaueHue (QyHKIUU MO 33JaHHOMY
3HAYEHUIO apTyMEHTA;

- HAXOJUTh 3HAYECHHUE apTryMEHTa M0 33JJaHHOMY
3HAYEHUIO (PYHKITUU B HECIIOKHBIX CUTYyaITUsX;

- OOpeieNiiATh TMOJOKEHUE TOYKH Mo  eé

- Onepuposamb  nNOHAMUAMU.  (DYHKYUOHANbHASL
3a8ucumocms, QyHxkyus, epagux yukyuu, cnocoovl
3a0anusl yHKYuY, apeymeHm u 3HaveHue QyHKyuu,
obracme onpedeieHuss U MHONCECMBO 3HAYEHULL
Gdynkyuu, HYU dynkyuu, NPOMENCYMKIU




KOOpJAWHATaM, KOOpPJIWHATBHI TOYKH TI0 €&
MOJIOYKEHUIO Ha KOOPAMHATHOH TIJIOCKOCTH;

- o TpapuKy HaXOJAUTh O0JACTh OINpPEACIICHUS,
MHOXKECTBO  3HA4YCHUH, HyIH  (QYyHKIHH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ITPOMEXKYTKHU
BO3pacTaHuss W YyObIBaHWsA, HAUOOJBINEE W
HaWMEHbIIIee 3HAYCHUS (PYHKITNH;

- CTpOUTH TpaduK TUHEHHON YHKINH;

- TIPOBEpATH, SBJISETCS I JAHHBIA Tpaduk

rpagukomM 3amaHHOW (QYHKUMU (JMHEHHOM,
KBaIpaTUYHOM, oOpaTHoi
MPOTMOPIIMOHATILHOCTH);

- OIpeAensATh  NpUOMMKEHHBIE  3HAUCHUS
KOOpAMHAT TOYKM [E€pECcCeueHus rpapukoB
byHKIMI;

- OIepupoBaTh Ha 6A30BOM ypOBHE MOHATHAMMU:
MOCIIEI0BATEIbHOCTD, apumernyeckas
Iporpeccusi, reoMeTpuieckasi Iporpeccus;

- pemath 3aJayd Ha MPOTPECCUU, B KOTOPBIX
OTBET MOKET OBITH HOJTy4eH
HEIOCPEICTBEHHBIM MOACYETOM 0e3
puMeHeHUsT HOpMYII.

3HAKONOCMOAHCMBA, ~ MOHOMOHHOCHLb
YEMHOCMb/HEUEMHOCMb PYHKYUU,

- cmpoumsv epauxu  IUHEUHOU, KEAOPAMUUHOLL
@yHKyutl, 0opamuoll NPONOPYUOHATILHOCHIU,

@yHKyuu euoa: y At Y =Vx,y=Yx, y=lx

- Ha  npumepe  K8aopamuuyHou  QyHKYuu,
UCNONB308AMb NPeodPA308aHUs 2papura GyHKyuu
y=f(x) oOna nocmpoenus epaguxkos  GyHKyull
y =af (kx+b) +c :

- coCmaegnAms YpasHeHus: NPAMOU NO 3a0AHHbIM
YCIOBUAM.!  Npoxooawel uepez 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, Npoxodsawel vepes
OaHHYI0 MOYK) U NAPANIENbHOU OAHHOU NPAMOU,

- uccnedo8amsv YYHKYUIo no e€ epapuxy;

- HaxXoO0umv  MHOJCECM80  3HAYEHUU,  HYIU,
NPOMENCYMKU 3HAKONOCMOSIHCNEA, MOHOMOHHOCMU
K8AOPAMUYHOU DYHKYUU,

- onepuposamsv NOHAMUAMU: NOC1e008aMeNbHOCHb,

@dynKyuu,

)

apugmemuyeckas npospeccusi, 2eoMempudecKasl
npoepeccus,
- pewams 3a0ayu Ha  apugmemuuecxkyro U

2e0MempuyecKyro npospeccuio.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHUH IPYTUX NPEIMETOB:

- UCIOJIb30BaTh Ipa)MKH PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEW JUISl ONPENETIEHUs WX CBOMCTB
(HanOonpIiie W HAaMMEHbIIME  3HAYCHMS,
MPOMEKYTKA  BO3pacTaHus U yObIBaHWS,

- WITIOCMPUPOBAMb C NOMOUWDBIO 2PAPUKA PeabHYIO
3a8ucumocms unu npoyecc no ux
Xapaxkmepucmukam,

- UCNOJIL3068AMb CBOUCMBA U 2PAPUK KBAOPAMUUHOU




00JIaCTH TIOJIOXKUTENbHBIX M OTPUIIATENIbHBIX
3HAYCHUH U T.11.);

- UCIIOJIh30BaTh CBOMCTBA JUHEHHON (PYHKIIMH U
ee rpaduK TpU PEIICHUH 3aJad U3 JPYTuxX
y4eOHBIX MPEMETOB.

dyHKyuu npu pewenuu 3a0au u3 Opyeux y4yeOHuIX
npeomemos.

Crarucruka u
Teopus
BEPOSATHOCTEH

- Hmets mpencraBieHHe O CTaTUCTHYECKUX
XapaKTEPUCTUKAX, BEPOSITHOCTH CIIy4aitHOTO
COOBITHSI, KOMOMHATOPHBIX 3a/1a4aXx;

- pemaTh MPOCTEUIIe KOMOMHATOPHBIC 3aa9n
METOJIOM  MpPsIMOTO ¥ OPraHW30BAaHHOIO
nepebopa;

- TpPEACTaBIATh JIaHHBIE B BUJE TaOJUII,
auarpamm, rpadukos;

- 4yuTath HMHGPOPMAIMIO, TMPEJICTABICHHYIO B
BUJIC TaOIUIIBI, THArpaMMBbl, TpadurKa;

- ONpeAeNisiTh  OCHOBHBIE  CTAaTUCTHUYECKHUE
XapaKTEPUCTUKHU YHCIOBBIX HA0OPOB;
- OIICHWBAaTh  BEPOATHOCTH  COOBITHUS B

MIPOCTENIINX CITyYasix;
- HKMEThb IIPEACTaBICHHE O POJU 3aKOHA
OOJIBIIMX YUCEN B MAaCCOBBIX SIBJICHUSX.

- Onepuposamv nouamusmu: cmonouyamsie U
Kpyeosble Ouazpammol, maodonuysbl OAHHBIX, CpeoHee
apugmemuyeckoe,  mMeouawa,  Haubolvuiee U
HaumeHbulee 3HAYeHUs 8blOOPKU, pa3max 6blOOpKU,
oucnepcusi U CmaHoapmuoe OmKIOHeHuUe, Cy4atiHas
U3BMEHYUBOCTIb,

- u3erekamov UHpOpMayulo, NpPeoCmasieHHYIo0 8
mabauyax, Ha ouazpammax, epapuxax;

- cocmasnams mabauysvl, cmMpoums OUAPAMMbL U
2paghuku Ha 0OCHOBe OAHHbIX,

- onepuposamv NOHAMUAMU. DAKMOPUAL 4uciua,
nepecmamoéKu U COYemauus,  mMpey2OoibHUK
Ilackana;

- NpUMEHAMb NPABUNO NPOU3BEOEHUs] NPU peuleHUU
KOMOUHAMOPHBIX 340aY,

- onepupogamv NOHAMUAMU. CAYYAUHbLIL ONbIM,
CAYYAUHbIU  8bIOOP, UCNbLIMAHUE, INeMEHMAPHOe
cayuaiiHoe — coovimue — (ucxood),  Kiaccuyeckoe
onpeoesienue 8eposIMHOCMU CIYYAUHO20 COObLMUS,
onepayuu HAo CIY4atuHbIMU COOBIMUAMU,

- npeocmasiams UHGOPMAYU ¢ NOMOWBIO KPY2o8
Dunepa,

- pemath 3a/ladyd Ha BBIYMCICHHE BEPOSITHOCTH C




MOJICYETOM KOJHMYECTBA BapUAHTOB C TIOMOIIBIO
KOMOHWHATOPHUKH.

B noBcegHEeBHOM KU3HU M NIPU M3Y4YEHHH IPYTUX NPeIMETOB:

- OICHMBATh  KOJMWYECTBO  BO3MOKHBIX
BAPUAHTOB METOJIOM Iepedopa;
- UMETh MPEJCTaBICHUE O POJM MPAKTUUCCKU

JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUN;

- CpaBHUBAaTb OCHOBHBIE CTAaTHCTHYECKHE
XapaKTEepUCTUKHU, TMOJIYYEHHbIE B IpoIlecce
pelieHusl NPUKIATHOW  3aJauyd, U3YYCHHS

PCAJILHOIO ABJICHUA,
- OOCHHUBATDL BCPOATHOCTDb PCAJIbHBIX COOBITHH H
SIBICHUM B HECJIOKHBIX CUuTyanusix.

- uzenexamo, UHMepnpemuposanmb u
npeobpazosvieams UHGOpMaAYUIo, npeocmasieHHyIo
6 mabauyax, Ha  ouazpammax,  epaguxax,
ompax)carowylo  ceotucmea U - XapakmepucmuKu
PEeanbHbIX NPOYECCO8 U S6IeHULL;

- ompeoenamv CmMamucmuiecKue XapakxmepucmuKu
8blOOPOK NO MaAbIUYAM, OUASPAMMAM, epaduram,
8LINONIHAMb CPABHEHUe 8 3A8UCUMOCIU Om  Yeau
peuleHus 3a0a4u;

- OIICHUBATh BEPOSITHOCTb PEANTbHBIX COOBITHHA U
SIBJICHUM.

TexkcToBBIC 321a4YN

- Pemarp HecloXHbIE CIOKETHBIE 3a7a4uu
pasHBIX THUNOB Ha Bce apupMETHUYECKHE
JICHCTBUS;

- CTpPOUTH MOJENb YCIOBHUS 3a1aduu (B BHUAC
TaOJNHIIbI, CXEMbl, PUCYHKA WJIM ypaBHEHMUs), B
KOTOpOM JaHbl 3HA4YeHUs JBYX U3 TpEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C IIEJIbIO IOUCKA
pelleHus 3aauu;

- OCYHLIECTBJISITh CNOCOO TIOMCKA pELIEHUs
3aJjaui, B KOTOPOM DPACCYKJIEHUE CTPOHUTCS OT
YCJIOBUSA K TpeOOBAHMIO MJIM OT TpeOOBaHHS K
YCIJIOBHIO;

- COCTaBIIATH IUIAH PEILICHUs 3a]auH;

- BBICIISITh 3TAIbI PEHICHUS 3a/1a4H;

- Pewamv npocmwvie u cnosicnvie 3a0auu paszmvlx
MUNo8, a makice 3a0a4u NOBbIUEHHOU MPYOHOCU,
- UCNONb308aMb pA3HbIE KpamKue 3anuci Kax
MOOeNU MeKCMO8 CLONACHBIX 3a0ay OJisk NOCMPOEHUSs]
NOUCKOBOIU CXeMbl U peuleHUs. 3a0ay;

- paziuyames Mooelb MmeKcma u MoO0elb peuleHus
3a0a4u, KOHCMPYUPO8amsb K 0OHOU MOOeNU peuleHUsl
HeCI0JICHOU 3a0aiu pasHvlie MoOelu MmeKCcma 3a0ayu,
- 3HAMb U NPUMEHAMb 004 CNOCOOA NOUCKA PeLeHs]
3a0au (om mpebo8aHUsl K YCIO8UIO U OM YCA08USL K
mpebo8anuio),

- MOOENUPOBAMb PACCYHCOCHUS NPU NOUCKE PeUleHUs.
3a0a4 ¢ NOMOWbIO 2pap-cxemol;

- 8bIOC/IAIMb dMANBL PEeUleHUs] 3a0a4U U COOEePHCAHUE




- WHTEPIIPETUPOBATH BBIYUCIIUTEIBHBIE
pe3yabTaThl B 3a/1a4€, UCCIEA0BATh MMOTYYEHHOE
pelieHne 3a1a4y;

- 3HATh pa3lInyue CKOPOCTEH 00BEKTa B CTOSIUCH
BO/JI€, IPOTHUB TEYEHHUS U 110 TEUCHUIO PEKU;

- pemaTh 3a/1a4d Ha HAXOXKJICHUE YaCTH YUCIIa U
YyCIia Mo €ro 4acTu;

- pemaTh 3aJa4M pa3HBIX THMOB (Ha paboTy, HA
MOKYIIKH, Ha JBWKEHHUE), CBS3BIBAIOIIUX TpHU
BEJIMYMHBI, BBIACHATh OTH  BEJIWYMHBI U
OTHOUIEHHUS] MEXK]ly HUMU;

- HaxoAuTh MPOILEHT OT 4YHCIA, YHUCJIO MO
IOPOLIEHTY OT HEro, HaxOJWTh MPOLUEHTHOE
CHWKEHHE WJIM TPOLEHTHOE  MOBBIIICHUE
BEJINYUHBI;

- pemarb HECIOXKHBIE JIOTMUYECKHE 3aJa4u
METOJIOM PACCYX IACHUM.

Kaoscoo2o smana,

- yMemsb 8blOUPAMb ONMUMATLHBIL MeMOO peuleHus
3a0auu U OCO3HABAMDb 8blO0p  Memooa,
paccmampusams  paziuyHble Memoobl, HAX0OUMb
PpaszHble peuienus 3a0adu, eciu 603MONCHO,

- AHAIU3UPOBAMb 3aMPYOHEHUS NPU PeUleHUU 3a0ay,
- BLINOIHAMbL  pA3IUYHblE  NPeoOpPa308aHUs.
NPeONIoJNCeHHOU 3a0ayl, KOHCMPYUpPo8ams HOGble
3a0a4u u3 OAHHOL, 8 MOM YUcie 0opamuble;

- UHmMepnpemuposamy BbIYUCTUMENbHBIE
pe3yrbmamul 8 3adave, UCCLe008aMb HOJYUEHHOE
peutenue 3a0aqu,

- QHAMU3UPOBAMb  BCEBO3MOJCHblE — CUMYAYUU
B3AUMHO20  PACNONIOJNCEHUs.  08YX  00BEKmMos U
UBMEHeHUe UX Xapakmepucmux npu COBMeCHHOM
08UdICEHUU  (CKOPOCMb, 8peMsl, paccmosiiue) npu
peutenuy 3a0ay Ha OsudiceHue 08yx 00beKmos KaK 6
OOHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABLEHUSX,
- uccnedosamsv  B8CEBO3MOMNCHbBIE CUMYAYUU NpU
pewlenuy  3a0ay  Ha  OB8UdCEHUe No  pekKe,
paccmampusams pasHvle CUCeMbl OMCUEma,

- pewiams pasHooOpasHvle 3a0ayu «Ha Yacmuy,

- peuwlamv U 000CHOBbIBAMb CB0€ peuleHue 3a0ad
(6vl0enamb  mamemMamudecKyro — OCHO8Y)  Ha
Haxodicoenue Yacmu Yucia u 4Yucia no e2o 4acmu Ha
0CHOBE KOHKDEMHO20 CMbICAA OpoOU;

- 0CcOo3HABAMb U OOBACHAMbL UOCHMUYHOCHDb 3A0aY
PA3HLIX MUNO0G, CEA3LIBAIOWUX MPU 8eIUYUHbL (HA




pabomy, Ha NOKYNKU, HA O8UdICEHUE). BbLOEIAMb IMU
BEIUYUUHBL U OMHOULEHUSL MeNCOY HUMU, NPUMEHIMb
ux npu  pewleHuu  3a0ay,  KOHCMPYUPOBAMDb
cobcmeenHble 3a40a YKA3AHHbIX MUN08;

- e1a0emb OCHOBHLIMU MEmMOOaMU peuleHus: 3a0ay
Ha cmecu, ChaA8bl, KOHYeHMpayuu,

- pewiamv 3a0a4u HA NPOYEHmMbvl, 8 MOM HUCIE,
CJLOJCHblE NpOYeHmsl ¢ 0OOCHOBAHUEM, UCNONb3YS
PpaszHvle cnocoowl;

- peuwlams jocudecKue 3a0a4u pasHbIMu cnocooamu,
8 mom yucie, ¢ 08ymMs brokamu u ¢ mpems OJOKamu
OAHHBIX C NOMOWBLIO MAOIUY;

- pewiams 3a0ayu NO KOMOUHAMOpUKe U Meopuu
8epoOsIMHOCMeE ~ HA ~ OCHOBE  UCNOJb308AHUS
UZYYEHHBIX MEeMOO08 U 0OO0CHOBLLBAMb PeUUeHUE,

- peuams HeCl0HCHble 3a0a4l N0 MAMeMamu4eckou
cmamucmuke;

- 061a0emb  OCHOBHbIMU MemOoOamMu  peuleHusl
CIOJICEMHBIX 3a0au: apugmemuyeckutl,
aneeopauyeckui, nepebop 8apuUaHmos,
2eomempudeckutl, epaguueckutl, NPUMEHAMb UX 8
HOBbIX NO CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B nmoBcegHEeBHOM KU3HU M NIPU M3YYEHHH APYTUX MPEIMETOB:

- BBIABUIAaTb TUIIOTE€3bl O  BO3MOXHBIX
IIpEJCIbHBIX 3HAYCHMUSAX HCKOMBIX B 3ajaue
BEJIMYMH (J1e1aTh MPUKHUJIKY ).

- gvldeNAmb NpU peulerHuu 3a0ay XapaKmepucmuxu
paccmampusaemol 8 3adave Ccumyayuu, OmiuyHvle
om DpeanbHblx (me, om KOMOPbIX
abcmpazuposanucs),  KOHCMpYyupogams  HOGble
cumyayuu ¢ Y4émom 3mux Xapakmepucmuk, 6




yacmuocmu, npu peueruu 3a0ay Ha KOHYeHmpayuu,
VUUmMbI8amMb NIOMHOCMb 8eUeCmaa;

- pewamv U KOHCMPYUPOBAMb 3A0aA4U HA OCHOBE
PACCMOMPEHUsT PEAlbHbIX CUMYAYULL, 8 KOMOPLIX He
mpebyemcsi MOYHbIl GLIYUCIUMENbHBLU Pe3YIbman,
- pewams 3a0a4yu  Ha OBUdCEHUe NO  pekKe,
paccmampusas pasHvle CUChembl omcyemd.

Ucrtopus
MaTeMATHKH

- OnucelBaTh  OTAEIBHBIC  BBIJAKOIIUECS
pe3yJIbTaThl, MOJYYEHHbIE B XOJE Pa3BUTHUSA
MAaTEMATUKH KaK HAYKH;

- 3HaTh IPUMEPBl MATEMATUUYECKUX OTKPBITHUI U
UX aBTOpPOB, B CBSI3M C OTEUYECTBEHHOW U
BCEMUPHOW UCTOPHUEM;

- TMOHHMMAaTh POJIb MAaTEMaTUKU B pPa3BUTHUU
Poccun.

- Xapaxmepuzosamo 8K1A0 8b10aAI0UWUXCS
MAMeMamuko8 8 passumue Mamemamuku U UHbIX
HayyHvlX obaacmetl;

- NOHUMAMb Poib Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MaTEMATHKH

- BriOupare noaxonsmuii U3y4eHHBIH METOJ

ISt peleHnH U3yYCHHBIX THUIIOB
MaTeMaTUYECKUX 3a]1a4;

- TOpPHUBOAWUTH TPUMEPHIl  MATEMAaTUYECKUX
3aKOHOMEPHOCTEN B OKpYKaroIen
JCUCTBUTEILHOCTH u TPOM3BEACHUAX
HCKYCCTBA.

- HUcnonv3ys u3yueHHble Memoobvl, NPOBOOUMD
00Ka3amenbCmeo, 8bINONHAMb ONPOBEPIHCEHUE,

- 8blOUpamsv U3YUEeHHble Memoobl U UX KOMOUHAyUU
0J151 peuleHust Mamemamuyeckux 3a0ad,

- UCNOABL306AMb Mamemamuyeckue 3HAHUs O
OnUCanus  3aKOHOMEPHOCmelU 8  OKpyxcaoueu
oelicmeumenbHOCmMu U NPOU3BEOEHUSX UCKYCCMBA,

- NPUMEHAMb npocmeluiue NPocpamMmHble Cpeocmad
U 31eKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl NpU
peueHuu Mamemamuyeckux 3a0ady.
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