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1. IInanupyemwie pezyromamot océoenus OOIl 000

1.1. JInyHOCTHBIE pe3yJabTaThl OCBOCHUS NPECTABICHBl B COOTBETCTBUH C I'PYMIOH JTMYHOCTHBIX
PE3YJIBTaTOB U PACKPBIBAIOT U JETAIM3APYIOT OCHOBHBIC HAIPABICHHOCTH 3THUX pe3ynbTaToB. OLeHKa
JOCTUKEHHS 3TON TPYIIIbI IUIAHUPYEMBIX PE3YJIbTAaTOB BEIETCS B XOJE MPOLEAYP, AOMYCKAIOLIUX
IIPEJOCTABIIEHUE U UCIIOJIb30BaHUE UCKIFOUNUTEIBHO HENepCOHUDUIIMPOBAHHON HHPOPMALIUH.

1. Poccuiickas rpaxaaHckas HIEHTUYHOCTD (IaTpUOTHU3M, yBakKeHHE K OTeuecTBy, K MPOLUIOMY U
HACTOAILEMY MHOIOHALMOHAIBHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTHM M JOJra IeEpen
Ponunoli, uaentudukamms cebs B KadecTBe TpaxaaHnHa Poccuu, CcyOBEKTHBHAs 3HAYMMOCTh
HCIIOJIb30BAaHUsI PYCCKOIO sA3bIKa M S3BIKOB HapoAoB Poccuu, 0CO3HaHME M OLIYIICHHE JTUYHOCTHOU
COIIPUYACTHOCTHU CyIb0€ poccuiickoro Hapoaa). Oco3HaHHWE STHUYECKON MPHUHAIJICKHOCTH, 3HAHUE
UCTOPUH, SI3bIKa, KYJIbTYpPHl CBOErO HapozAa, CBOEr0 Kpasi, OCHOB KYJbTYpPHOIO Hacjeaus HapoIOB
Poccun u yenoBedecTBa (MIEHTUYHOCTD YEJIOBEKA C POCCUNCKON MHOTOHAI[MOHAIBHON KYJIbTYPOM,
COIIPUYACTHOCTh HMCTOPUU HAPONOB M TOCYAAPCTB, HAXOAMBIIUXCS HAa TEPPUTOPUM COBPEMEHHOMN
Poccun); umHTEpHopH3anMs I'yMaHUCTHYECKHUX, IEMOKPATHUYECKUX M TPAJULUOHHBIX IEHHOCTEH
MHOT'OHAI[MOHAJIBHOTO poccuiickoro oobmectsa. Oco3HaHHOE, YBRXKUTEIBHOE U J100pOXKeIaTeIbHOe
OTHOIIEHHWE K MCTOPUHU, KYJIbTYpE, PEIUTHU, TPAIULUAM, SA3bIKaM, LIEHHOCTSAM HapoaoB Poccuu u
HapoJ0B MHpa.

2. I'OTOBHOCTh M CHOCOOHOCTH OOYYarOIMXCsS K CAaMOPa3BUTHIO W CaMOOOPa30BAaHHIO HA OCHOBE
MOTHUBallMM K OOYYEHUIO M TO3HAHUIO; TOTOBHOCTb M CHOCOOHOCTH OCO3HAaHHOMY BBIOOpY H
[IOCTPOCHUIO JAJIbHENIIEH NHAMBUAYAIBHON TpaeKTOpuK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE
npodeccuii U Mpo(EeCCHOHAIBHBIX HNPEANOYTEHUH, € Y4EeTOM YCTOHYMBBIX I103HABaTEIbHbIX
HUHTEPECOB.

3. Pa3Butoe MopanbHOEe CO3HAHHWE U KOMIIETEHTHOCTh B PELICHUH MOPAJIbHBIX MPOOIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (opMUpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IOBEICHMUS,
OCO3HAaHHOTO U OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHBIM IOCTYNKaM (CIHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXKUTEJIBHOE OTHOILIEHHE K
PEJIUTHO3HBIM YyBCTBaM, B3IVIAJaM JIIOJEH MM UX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOPM MOPAJH,
HPaBCTBEHHBIX, JIYXOBHBIX HJEANOB, XpPaHUMbIX B KYJbTYpHBIX Tpaaulusx HaponoB Poccuu,
FOTOBHOCTh Ha HX OCHOBE K CO3HAaTEJIbHOMY CAMOOIPAHMYEHHUIO B IIOCTYINKAaX, IIOBEJICHUH,
PacTOUNTENLHOM MMOTPEOUTENBCTBE; CHOPMHUPOBAHHOCTD MTPEICTABICHH 00 OCHOBAaX CBETCKOM ATHKH,
KyJIbTYpbl TpPaJULMOHHBIX PEJIWIHi, MUX POJIM B pa3BUTHM KylIbTypel M ucropuu Poccunm u
YeJIOBEYECTBA, B CTAHOBJICHUM TPAXKIAHCKOTO OOIIECTBA M POCCUHCKON TroCyAapCTBEHHOCTH;
MIOHMMaHHE 3HAYEHUs] HPAaBCTBEHHOCTH, BEpPhbl M PEJMTUHU B JKU3HU YEJIOBEKAa, CEMbU M OOILECTBA).
CdopmMHrpoBaHHOCTH OTBETCTBEHHOI'O OTHOILLIEHUS K YYEHHIO; YBAKUTEIBHOIO OTHOILIEHUS K TPYLY,
HaJIMYME OIBITA YYacTUsl B COLMAIBHO 3HAYMMOM Tpyzae. Oco3HaHME 3HAUYEHUS CEMBbU B JKHM3HU
YyeloBeKa M O0OIIecTBa, MPUHATHE LEHHOCTH CEMEWHON >KM3HM, YBAXKUTEIbHOE M 3a00TIMBOE
OTHOIIIEHHE K WIEHAM CBOEH CEMBHU.

4. ChopMHUPOBAHHOCTH IIEIOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU U OOIIECTBEHHOMN MPAaKTUKH, YYUTHIBAIOLIETO COLUAIBHOE, KYIbTYPHOE, SI3bIKOBOE,
JyXOBHO€ MHOI000pa3ne COBPEMEHHOT'0 MUpa.

5. Oco3HaHHOE, YBOXUTEIbHOE W J0OpOKEIaTeIbHOE OTHOIIEHHWE K JPYroMy YeNIOBEKY, €ro
MHEHHUIO, MHPOBO33PEHUIO, KYJIbTYPE, S3bIKYy, BEpE, TIPaXJaHCKOW MO3ULIUU. ['OTOBHOCTH U
CIIOCOOHOCTh BECTM JHANOr C JPYTMMM JIIOABMHM M JOCTUTaTh B HEM B3aUMOIIOHMMAaHUS
(upeHTudukanus ceds Kak MOJHOMPABHOTO CyOBEKTa OOLIEHMS, TOTOBHOCTh K KOHCTPYHUPOBAHMIO
o0Opa3a mapTHepa IO JAMAJOry, TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00pa3za JOMYyCTHMBIX CIIOCOOOB
JaJIora, FTOTOBHOCTh K KOHCTPYMPOBAHHIO MPOLIEcca AUAIOra Kak KOHBEHIIMOHUPOBAHMSI HHTEPECOB,
MPOIIeAYpP, TOTOBHOCTD U CITOCOOHOCTH K BEJICHHIO TIEPETOBOPOB).

6. OCBOEGHHOCTh COLIMAIBHBIX HOPM, NMpaBWJI MOBEIEHUs, pojieil U (OpM COIMAIBHON KHU3HHU B
rpynmnax 1 cooduiecTBax. YuyacTtue B camoymnpanieHuu [IIkossl 1 o01IecTBEHHON JKHU3HU B Ipeenax
BO3DACTHBIX KOMIIETEHIIMA C YYETOM pErHMOHAIbHBIX, 3THOKYJIBTYPHBIX, COLMAIBHBIX U
SKOHOMMYECKUX 0coOeHHOocTel ((hopMUPOBAaHNE TOTOBHOCTH K YYacCTHIO B MPOLIECCE YIMOPAI0UYEHUS
COLIMAJIbHBIX CBSI3€H U OTHOLIEHUH, B KOTOPbIE BKIIOUEHBI U KOTOPBIE (POPMHUPYIOT caMU 00yJaromuecs
; BKIIIOUEHHOCTb B HEMOCPEICTBEHHOE TIpPaXKJAHCKOE YydacThe, TOTOBHOCTh Yy4acTBOBAaTh B
KHU3HEJEATEIIBHOCTH MIOJIPOCTKOBOIO OO0IIIECTBEHHOTO 00BbeTMHEHHUS, MIPOJYKTHUBHO
B3aMMO/ICHCTBYIOIIETO C COIMAIBHOM Cpeioi U COLMaIbHBIMU MHCTUTYTAMU; UACHTHPHUKAIUS ceOs B



KauecTBE CyOBEKTa CONHMANBHBIX MPEeoOpa3oBaHUN, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpraHU3aTOPCKOM JIESITENIbHOCTH; WHTEPUOpU3AIUS IIEHHOCTEM CO3MJIATEIbHOTO OTHOUICHUS K
OKpY>Kalollel JCHCTBUTEIBHOCTH, LIEHHOCTEH COIUAIBHOTO TBOPYECTBA, IIEHHOCTU MPOIYKTHUBHOM
OpraHu3ali COBMECTHOW IEATEIbHOCTH, CaMOpeaiu3alliyd B TPYNIE U OpPraHU3aluu, LEHHOCTH
«IpYroro» Kak paBHOIPABHOTO MapTHEpa, POPMUPOBAHUE KOMIIETEHIMI aHalIN3a, MPOSKTUPOBAHUS,
OpraHu3alyy AeITeIbHOCTH, pedieKcCul U3MEHEHH, CIOCOO0B B3aMMOBBITOIHOTO COTPYIHUYECTBA,
CIOCO0OB peaan3ay COOCTBEHHOTO JIHIEPCKOTO MOTCHIIUATIA).

7. CchopMHpOBaHHOCTh ILIEHHOCTH 370POBOTO W Oe3omacHoro obpa3a >KWU3HU;, HHTEPUOPHU3ALUS
MPaBWJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO OE30MaCHOTO MOBEJCHUS B UPE3BhIYANHBIX CUTYALUX,
YTPOKAIOIIUX JKU3HU U 30POBBIO JIIOICH, TIPaBUII MOBEICHUS HA TPAHCIIOPTE U HA JI0POTax.

8. Pa3BHTOCTh 3CTETHUYECKOTO CO3HAHMS 4Yepe3 OCBOCHHE XYHOXKECTBEHHOTO HACIEIUs HapOJOB
Poccun um Mupa, TBOpUECKOW IEATENBHOCTH ICTETHUYECKOTO Xapakrepa (CIOCOOHOCTh MOHMMATH
XYJI0)KECTBEHHbIE ~ MPOM3BEACHUS,  OTPAXAIOIIME  pa3Hble  ATHOKYJIbTYPHBIC  TpPaJUIINU;
c(hOpMHUPOBAHHOCTH OCHOB XYJ0KECTBEHHOU KYJIbTYPhl 00y4arOIIMXCs KaK YacTH UX 0011el JyXOBHOM
KYJIBTYPBI, KaK 0c000T0 crioco0a mo3HaHMs KU3HU U CPEACTBA OPTaHU3aIUHU OOIICHUS; ICTETUIECKOE,
SMOILIMOHANBHO-IICHHOCTHOE BHJIEHUE OKPYXKAIOUIEr0 MHUPA; CIOCOOHOCTh K HSMOIMOHAIBHO-
LIEHHOCTHOMY OCBOCHHIO MUPa, CAMOBBIPAKEHHUIO U OPUEHTAIIUU B XY/10’KECTBEHHOM U HPAaBCTBEHHOM
MPOCTPAHCTBE KYJIbTYPhI; YBOXKEHHE K UCTOPUM KYyJIbTYypbl cBoero OTedecTBa, BHIPAXKEHHOW B TOM
quclic B IOHUMAHUM KpPAcOThl 4YEJOBEKa, IOTPEOHOCTh B OOIMICHHH C XYyJ0’KECTBEHHBIMH
MIPOU3BEACHUAMHU, C(HOPMUPOBAHHOCTh AKTUBHOTO OTHOIICHUS K TPATUIUAM XYIOXKECTBEHHOU
KYJbTYpPbI KaK CMBICIIOBOM, 3CTETUUECKON U IMYHOCTHO-3HAYMMON LIEHHOCTH ).

9. CdopMUPOBAHHOCTh OCHOB 3KOJIOTHYCCKOW KYJIbTYpPhl, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, HAJIU4YUe OINbITa SKOJOTUYECKH OpPHUEHTUPOBAHHOM
pedIICKCUBHO-OIICHOYHONW M MPAKTHYECKON NEATSIHPHOCTH B )KM3HCHHBIX CUTYalUsX (TOTOBHOCTH K
WCCIIEIOBAaHUIO TPUPOABI, K 3aHIATUAM CEIIbCKOXO3SHCTBEHHBIM TPYIOM, K XYA0KECTBEHHO-
ACTETUYECKOMY OTPAXKEHUIO TPHUPOABI, K 3aHATHSIM TYpU3MOM, B TOM YHCJIE JKOTYpU3MOM, K
OCYIIIECTBICHUIO IPUPOIOOXPAHHOM IEATEIBHOCTH).

1.2. MeTanpeaMeTHbIe pe3yJbTaThbl IPEICTABICHBI B COOTBETCTBUM ¢ mnoxarpynmnamu Y'Y/,
PacCKpBIBAIOT U ICTAIM3UPYIOT OCHOBHBIE HAIPABICHHOCTH METAIIPEIMETHBIX PE3YJIbTATOB.

MertarpeaMeTHbIE Pe3yIbTaThl BKIIIOYAIOT OCBOCHHBIE 00YJAIOIUMHUICS MEXITPEAMETHBIE TIOHATHS U
VYV ]I (perynsTUBHbIE, TO3HABATEIbHBIE, KOMMYHHUKATHBHBIE).

MeXnpeIMeTHBIE TTOHSTHS

YcnoreM GopMUPOBaHHS MEXKIIPEIMETHBIX MOHATUH, TAKUX, KaK CUCTeMa, (DaKT, 3aKOHOMEPHOCTH,
(dbeHoOMeH, aHanW3, CHHTE3 SIBIISIETCS OBJAJICHHE OOYYarOIIMMHUCS OCHOBAMH YHTATEIbCKON
KOMIIETEHIMH, TPUOOpETEeHNE HABBIKOB Pa0OTHI ¢ MH(OpMaIiel, yuacTre B IPOEKTHOM JIeITETbHOCTH.
Ha ypoBHe ocHoBHOrOo 00I1Iero o0pa3oBaHus Ha BCeX MpeaMerax OyaeT MpojoJbKeHa padoTa Tmo
(OpMHUPOBAHUIO U PA3BUTHIO OCHOB YUTATENbCKON KoMIeTeHInU. O0yJaromuecs OBIaJetoT YTCHUEM
KaK CpEACTBOM OCYIIECTBICHUS CBOHMX JAIbHEHIINX TIUIAHOB: TPOJODKEHUS 00pa3oBaHUs W
caM0o00pa3oBaHMsl, OCO3HAHHOI'O IUIAHUPOBAHMS CBOETO AKTYyaJbHOTO M IEPCIEKTHBHOIO Kpyra
YTEHUS, B TOM YHCJE JOCYrOBOTO, IOJATOTOBKH K TPYAOBOM W COIHUAIBHOW JEATENbHOCTH. Y
BBIMYCKHUKOB OyzAeT c(opMupoBaHa MOTPEOHOCTh B CHUCTEMAaTHUYECKOM UYTEHUHM KaK CpeACTBE
MO3HAHUSI MUpPa U ce0sl B ITOM MHpE, TapMOHM3AIMU OTHOUICHWH YeJOBeKa M OOIIeCTBa, CO3MaHUU
o0paza «1oTpeOHOro OYyIyIIEeroy.

[Tpu n3ydyeHun ydeOHBIX MPEAMETOB 00y4YarolIecs YCOBEPIICHCTBYIOT MPUOOpETEHHbIE Ha TIEPBOM
YPOBHE HaBBIKM paboThl ¢ MHPOpManuedl u momoiHAT ux. OHM cMOryT paboTaTh C TEKCTaMH,
peoOpa3oBhIBaTh U MHTEPIIPETUPOBATH COACPIKAIIYIOCS B HUX HH()OPMAIIHIO, B TOM YHCIIE:

* CUCTEeMaTH3UpPOBaTh, CONOCTAaBIIATh, aHAIM3UPOBaTh, 0000IIaTh M  MHTEPIPETUPOBATH
nH(pOPMAIIHIO, COAEPIKALIYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

* BEICTSITh TJIABHYIO ¥ HM30BITOYHYIO HMH(OPMAIIMIO, BBIOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIEH; NMpPEACTaBIATh HHPOPMAIMIO B CXKAaTOW cloBecHOW ¢opme (B BHIE
IJIaHa WJIM TE€3UCOB) M B HArJsAHO-CUMBOJIMYEecKol ¢opMme (B Buae Tabmul, rpauyueckux cxem u
JMarpaMm, KapT MOHATUNH — KOHUENTYaJbHBIX TUarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aIIOJTHATH ¥ JOTIOJHSTH TAOJHUIIBI, CXEMBI, THArPAMMBI, TEKCTBL.

B xone u3yueHHMs Bcex Y4eOHBIX INpPEAMETOB OOydarolIuecs MNPHOOPETYT OMBIT MPOEKTHON



NEeSTeNIbHOCTH KaKk  0co0oii  ¢opMbl  ydeOHOUM  pabOTHI, CIOCOOCTBYIONIEH  BOCIUTAHUIO
CaMOCTOSITENIFHOCTH, ~ WHUIIMATHUBHOCTH,  OTBETCTBEHHOCTH, TIOBBINICHUIO  MOTHUBAlUA U
3¢ (HeKTUBHOCTH yueOHOM AEATEeIbHOCTH; B XOJ€ peaan3alii HCXOJHOTO 3aMbIciia Ha MPaKTUYECKOM
YpPOBHE OBIIAJICIOT YMEHHUEM BBIOMPAThH aJCKBATHBIC CTOSIIEH 3a/1aue CPEACTBa, MPUHUMATH PEUICHMS,
B TOM YHCJI€ U B CUTyallUsIX HeonpeaeneHHocTh. OHU ModydyaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K
pa3paboTKe HECKOJIBKMX BapHaHTOB pEIICHUH, K TOWUCKY HECTAHJAPTHBIX PEIICHUH, TMOUCKY H
OCYILIECTBIICHUIO Hanboiee MpUeMIIEMOrO PEeIIeHUs.

[lepedyeHb KITFOYEBBIX MEXKIPEIMETHBIX TMOHATHH ompenensercs B xonue pazpadorku OOIT OO0
[Ilkone B 3aBUCUMOCTH OT MaTEPHUATbHO-TEXHHUUYECKOrO OCHAIEHUs, KaJpOBOr0 TMOTEHIUAIA,
MCIOJIb3YEMBIX METOIOB paOOTHI M 00Pa30BATEIBHBIX TEXHOJIOTHH.

B cootBercTBuM co CTaHIapTOM BBIIEISIOTCS Tpu rpynnsl Y'Y JI: perynsTUBHbIC, 103HABATEIbHbIC,
KOMMYHUKaTHUBHbIE.

PerynsituBubie YY]I

Vmenue caMoCTOSTEIIBHO OMPENENSITh LN OOY4YeHHS, CTaBUTh U (HOPMYJIUPOBATH HOBBIC
3ajaud B ydyeOe M MO3HABATEIbHOM JI€ATENbHOCTH, pPa3BUBAaTh MOTUBBI U MHTEPECHl CBOEH
MO3HABATENBHON AesATeTbHOCTH. OOYUaONIMIAC CMOXKET:

- aHAJIM3UPOBATH CYLIECTBYIOIINE U INITAHUPOBATH Oyayie o0pa3oBaTelbHbIE Pe3yNIbTaThl;

- UICHTH()UIIMPOBATH COOCTBECHHBIC ITPOOIIEMBI U OTIPEICTISATH IIABHYIO MPOOIIeMY;

- BBIJBUTATh BEPCHH PEIICHUs MPOOIEMBbI, POPMYTUPOBATH TUIIOTE3bI, TPEIBOCXHUIIATh KOHEYHBII
pe3ymbTar;

- CTaBUTHh IICTIb JICSITEIBHOCTH Ha OCHOBE ONpPEICICHHOW TpPOOJIeMBI M CYIISCTBYOIIUX
BO3MOXKHOCTEI;

- (hopmynupoBaTh yueOHbIE 33/1a4H KaK ATy JOCTHXKEHUS TOCTABICHHOM 1ENH AeATEIbHOCTH;

- 00O0CHOBBIBATH LIEJIEBBIE OPUEHTUPHI U IPHOPUTETHI CCHUIKAMH Ha [IEHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHYECKYIO MOCIEA0BATEIHHOCTD II1aroB.

Vmenue caMOCTOSTENbHO IUTAHUPOBATh MYTH JOCTHIKEHHs 1eJieil, B TOM 4YHCIE
albTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Haumbosnee 3¢GdeKTUBHBIE CHOCOOBI pEHIeHHs] Y4eOHBIX U
MO3HABATENbHBIX 3a/1a4. OO0yJaroHiics CMOXKET:

- ONpeIesITh HEOOXOIUMBIC ICHCTBHE(sT) B COOTBETCTBUH C YUCOHOW U TIO3HABATEILHOM 3a/1a4eil 1
COCTaBJISITh AITOPUTM X BBIMOTHEHHUS,

- 00O0CHOBBIBATDH U OCYIIECTBIATH BbIOOp Hanbosee 3(h(peKTUBHBIX CIOCOOOB pelIeHHs YIeOHBIX U
MO3HABATENbHBIX 33]1aY;

- ONpEeNeNsITh/HAXOAUTh, B TOM YHCIIE U3 MPEUIOKCHHBIX BAPUAHTOB, YCIIOBHUS IS BBITIOJHEHUS
yaeOHOW 1 TTO3HABATEIILHOM 3a/1a4W;

- BBICTPAWBATh KM3HEHHBIC IUIAHBI HA KPAaTKOCPOUYHOE OyayIiee (3asBISAThH IIEJICBBIC OPUCHTHPHI,
CTaBUTh aJICKBaTHBbIC UM 3aJaud U Tpeajarath ICHCTBHS, YKa3blBas U OOOCHOBBIBAS JIOTUYECKYIO
MOCJIeIOBATEIFHOCTD IaroB);

- BBIOMpATh W3 TMPEAJTOKEHHBIX BAPUAHTOB U CaMOCTOSITENBHO HCKAaTh CPEICTBA/pPEeCcypChl s
pelIeHus 3a/1a4k/I0CTHKEHUS 1eNH;

- COCTaBIIATH IJIaH PEUICHHsI TPOOIEMBI (BBITTOIIHEHUS IPOEKTA, IPOBEACHUS UCCIIEIOBAHUS);

~ ONpENeNITh MOTCHIINAIBHBIC 3aTPyTHEHUS TIPU PEIICHUU YIeOHOUM M IMO3HABATEIHHON 3aaud U
HaXOJUTh CPEJICTBA JUIS UX YCTPAHCHUS;

- ONUCBIBATH CBOU OTIBIT, OPOPMIISISI €0 JIUIS IIePEeIadu IPYTHM JTFOSM B BUJIE TEXHOJIOTHH PEIICHUS
MPAKTUYECKHX 3a/1a4 OTPEICTICHHOTO KJIAcCa;

- TUTAHUPOBATh M KOPPEKTUPOBATH CBOIO MHIUBUIYaTIbHYIO0 00pa30BaTeIbHYIO TPACKTOPHIO.

Vmenue COOTHOCHTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pPe3yJbTaTaMH, OCYIICCTBISATH
KOHTPOJIb CBOEH JEATENLHOCTH B MPOIIECCe JOCTHKEHUS pe3yibTaTa, OMpeeNaTh ClIOCOObl JeHCTBHIMA
B paMKax IMPeIOKEHHBIX YCJIOBHHA B TPEOOBAHUH, KOPPEKTHPOBATH CBOM JICHCTBUS B COOTBETCTBHH C
u3MeHstomencs cutyanueil. O0yJarouuiicss CMOXKeT:

- OMNpEeNeNsITh COBMECTHO C MEaroroM M CBEPCTHUKAMU KPUTEPUU IIAHUPYEMBIX PE3yJIbTaTOB U
KpUTEPUU OIICHKU CBOEH y4eOHOH eITeTbHOCTH;

- CHCTEMaTH3WpOBaTh (B TOM WYHCIIE BBIOMpAaTh MPHOPUTETHBIC) KPUTCPUH IUIAHUPYEMBIX
PE3YJITATOB M OIICHKH CBOCH JEATCILHOCTH;

- OTOMpaTh WHCTPYMEHTHI JIJIsi OICHUBAHUS CBOEH JIEATEIHHOCTH, OCYIIECTBISATh CAMOKOHTPOJIb
CBOCH JICATCIILHOCTH B paMKax MPEJI0KCHHBIX YCIOBUH B TPeOOBaHUIA;



- OIIGHUBATh CBOIO JEATENBHOCTb, AapryMEHTHPYsSd NPUYHHBI IOCTIDKEHHS WM OTCYTCTBUS
IUTAHUPYEMOTI'0 pe3yJIbTaTa;

- HaxXOAWTh JIOCTATOYHBIC CPEACTBA JUIsl BBINOJHEHHS Y4YeOHBIX NEHCTBUN B H3MEHSIOIIEHCS
CUTYyallU! W/UIM NIPU OTCYTCTBUU INIAHUPYEMOTO Pe3yiIbTara;

- paboTas 0 CBOEMY IUIaHYy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JESITEIbHOCTh HA OCHOBE aHAIN3a
M3MEHEHMH CUTYalluu JAJIs OJIy4YeHHs 3allJIaHMPOBAHHBIX XapaKTepPUCTUK MPOyKTa/pe3ybTara;

~ YCTaHaBJIMBATh CBA3b MEX[Y IOJIYYEHHBIMU XapaKTEPUCTHUKAMM IPOAYKTA U XapaKTepUCTUKAMHU
mporecca JEATENbHOCTH U 10 3aBEPUICHUU JEATEIIEHOCTU TpeaaraTh M3MEHEHUE XapaKTEePUCTHK
nporecca s MOoJIy4eHHs! YJIyUlIeHHbIX XapaKTepPUCTUK IPOIYKTa;

~ CBEpATH CBOM JACUCTBHSI C LEIBIO U, IPH HEOOXOJMMOCTH, UCIIPABIISATH OIIMOKH CaMOCTOSITENBHO.

Vmenue oueHuBaTh NPABWIBHOCTb BBIOJHEHUS Y4eOHOH 3ajgaud, COOCTBEHHBIC
BO3MOKHOCTH €€ perteHus. O0y4yaromuics: CMOXKeT:

~ OIpeNeNATh KpUTEPHH IPABUILHOCTH (KOPPEKTHOCTH ) BBIIIOJHEHUS y4eOHOM 3a1auH;

- AQHAJIN3MPOBAaTh U OOOCHOBBIBATH  IPUMEHEHHME COOTBETCTBYIOIIEIO MHCTpYMEHTapus Ui
BEITIOJTHEHUS Y4eOHOI 3a/1a4u;

- cBO0OO/IHO TOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPUSMH OLIEHKU M CAMOOIICHKH, HCXO/IS U3 LIEJIU U
UMEIOIIUXCS CPEICTB, Pa3iinyas pe3ysbTaT U crlocoObl JecTBUN;

- OIICHMBATh MPOIYKT CBOEH NEATETHLHOCTH MO 33JaHHBIM H/HITH CAMOCTOATEIBHO ONPEACTICHHBIM
KPUTEPHSM B COOTBETCTBUU C LIENIBIO JESTEIbHOCTH;

- 000CHOBBIBATH TOCTHKUMOCTb 11€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX BHYTPEHHUX
PECYpCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

~ (uKCUpPOBaTh U AaHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Braoenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TPUHATHS PEUICHUH W OCYHIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH M MO3HaBaTeIbHOW. OOYJarOIIUNCS CMOXKET:

- HaOMIOJAaTh W aHATU3UPOBATh COOCTBEHHYIO YUEOHYIO M TIO3HABaTEIBHYIO NEATEIBHOCTh M
JesITeIbHOCTh JPYruX 00y4aroIuxcs B Ipolecce B3auMOIIPOBEPKH;

- COOTHOCUTb pe€ajlbHble U IUIAHUPYEMbIE pEe3ylbTaThl HHIUBUAYaJIbHOW 00pa3zoBaTelbHON
NS TeTBbHOCTH U JIeJIaTh BHIBOJIBI,

- IPUHUMATH pellleHHe B y4eOHOM CUTyalluu U HECTH 3a HETO OTBETCTBEHHOCTD;

- CaMOCTOSITEIBHO ONPEICISATh MPUYMHBI CBOETO yCIleXa WM HEyclieXa W HaXOIUTh CIIOCOOBI
BBIX0J1a U3 CUTYyaIlUHN HEYyCIIeXa;

- PETPOCHEKTHUBHO ONpEIENsATh, KaKue NEHCTBUS MO pEelIeHHI0 y4eOHOW 3aJa4yM WM MapaMeTpsl
9THUX JEHCTBUIA MPUBEIH K MOJYYSHUIO UMEIOIErocs MPoyKTa yueOHOU NesTeTbHOCTH;

- JIEMOHCTPHUPOBATh IPUEMBI PETrYJIALUHU MCUXO0(PU3NOTOTHUECKUX/ IMOIIUOHANBHBIX COCTOSTHUM 115
JNOCTHXKEHUST dPQeKTa YCIOKOeHHs! (YCTpaHEHHUS OHMOLMOHAIBHON HampsKeHHOCTH), 3(pdexTa
BOCCTAHOBJICHUs (OcCia0yieHusi MpOsBICHUNH yTOMJIEHHUs), 3¢¢exTa aKTUBU3AUUHM (TOBBIILICHUS
MCUX0(U3HOTOTUYECKON PEAKTUBHOCTH).

IToznaBarenbHbie YY /I

Vmenue  ompenensTh  MOHATHSA,  co3JaBaTb  OOOOIIeHMs,  YCTaHaBIMBATh  AHAJIOTHUM,
KITacCU(UIIMPOBaTh, CaMOCTOSITEJIHHO BBHIOMPATh OCHOBAaHUS W KPUTEPUHU UL KIACCHU(PUKAINH,
yCTaHaBJIMBATh IPUYMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PacCyKACHNE, YMO3aKIIIOUeHHE
(MHIYKTUBHOE, I€TyKTUBHOE, [10 AHAJIOTUH) U JeN1aTh BBIBOAbL. O0yJaromuiics CMOXKET:

- MoJOMpaTh CIIOBA, COMOJUYNHEHHBIE KIIFOYEBOMY CIIOBY, OIPEIENSIONINE €r0 MPU3HAKU U CBOMCTBA,

- BBICTPaMBAaTh JIOTHYECKYIO IETMOYKY, COCTOSIIYI0 U3 KIFOYEBOTO CJIOBA M COMOJAYMHEHHBIX €My
CIIOB;

- BBIAENATH OOIMIMN NMPHU3HAK JIBYX WJIM HECKOJBKHUX IMPEIMETOB MU SBICHUA M OOBSICHATH UX
CXOJICTBO;

- 00BeMHATH TPEIMETHl W SBICHHWS B TPYIIBI MO OINpEIeICHHBIM IpH3HAKaM, CpPaBHHUBATBH,
KJaccuuuupoBaTh U 00001aTh (PAKTHI U SIBICHHUS;

- BBIJICIATH SIBIICHHE M3 O0MIETO psijia APYTUX SBICHHIA;

- OTpeAeNsTh OOCTOSITEIhCTBA, KOTOpPBIC MPEANIECTBOBAIN BO3HHUKHOBEHHIO CBSI3U  MEXITY
SBJICHUSIMU, U3 3TUX 00CTOSITEIBCTB BBIJIENAThH ONPEIENAIONINe, CIOCOOHBIE OBITh MPUUNHON JAHHOTO
SIBIICHHSI, BBISIBIISITH IIPHYWHBI U CIICIICTBUS SIBIICHUIA,

- CTPOMTH pacCyXJACHHE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSM M OT YaCTHBIX SIBICHUI
K OOIIMM 3aKOHOMEPHOCTSIM;



- CTPOMTbH PACCYXKACHUE HAa OCHOBE CPAaBHEHHS MPEIMETOB M SIBJICHUHN, BBIACIASA MPH STOM 00IIHE
NIPU3HAKHY;

- U3JaraTh OJIy4E€HHYIO HH(OpMAIIIO, MHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3ajauu;

- CaMOCTOATEJIBHO YKa3blBaTh Ha HWH(POPMALMIO, HYXKIAIOUIYIOCS B IPOBEpPKE, Ipeaaratb M
MPUMEHSTH CIIOCOO MPOBEPKU JOCTOBEPHOCTH MHPOPMALINY;

- BepOaIM30BaTh YMOLIMOHAIBHOE BIICYATIEHUE, OKa3aHHOE HAa HEr0 UCTOUYHUKOM;

~ OOBSICHATH SBJICHUS, MPOLIECCHI, CBSI3U M OTHOLLIEHUS, BBIABISEMBbIE B XOJ€ IO3HABATEIbHOW U
HCCIIEI0BATENILCKON AEATENbHOCTH (IPUBOAUTE OOBACHEHHE C U3MEHEHHEM (DOPMBI ITPEICTABICHMS;
OOBSICHATS, IETATU3UPYs UM 0000111as1; 0OBSCHATH C 33JaHHON TOYKH 3pPEHUS);

- BBUABJIATH WM Ha3bIBaTh NPUYMHBI COOBITHSA, SBJICHMS, B TOM 4YMCJIE BO3MOXKHbIE / Hauboiee
BEPOSATHBIE IPUUMHBI, BO3MOXHBIE IOCIIEICTBUS 33JaHHOM NIPUYNHBI, CAMOCTOSTEIBHO OCYILECTBIIASA
[IPUYMHHO-CJIE/ICTBEHHBIN aHaAIN3;

- JlenaTh BBIBOJ, HA OCHOBE KPUTHUYECKOIO aHAJIM3a Pa3HbIX TOUYEK 3PEHMUs, MOATBEPKIATh BHIBOJ
COOCTBEHHOM apryMeHTaluel U CaMOCTOATEIBHO MOTYYeHHBIMHU TAHHBIMH.

Vmenue co3naBarh, MPUMEHSATh U MPEOOPA3OBBIBATH 3HAKKM M CHUMBOJIBI, MOAETH U CXEMBI IS
pelieHus yueOHbBIX U MO3HABATEIbHBIX 3a1a4. OOyJaromunicss CMOXET:

- 0003HayaTh CUMBOJIOM U 3HAKOM IIPEIMET U/UJIH SBJICHUE;

- ONpeAeNATh JIOTUYECKUE CBSA3M MEXIy NpeiAMeTaMHM W/WIM SIBICHUSAMH, 0003HAyaTh JAaHHBIE
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

- co3J1aBaTh a0CTPAKTHBIN HITH peabHBIN 00pa3 MpeaMeTa U/WilH SIBIICHHS;

- CTPOWTH MOJIEJIH/CXEMY Ha OCHOBE yCJIOBUH 3a/1a4M W/WIIN CIIOCO0A €€ PeIICHHUST;

- co3maBaTh BepOaJlbHBIC, BEIIECTBEHHbIE W WH(GOPMAIMOHHBIE MOAEIH C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa AJIs OIpeeNeHHsI crioco0a perieHus 3a1a4i B COOTBETCTBUU
C CUTYyalHue;

- IpeoOpa3oBbIBaTh MOJENIN C LEJIbI BBIBIECHUS OOLIMX 3aKOHOB, OIPECNAIOLIMX JAaHHYIO
IPEIMETHYIO 00J1acTh;

- IEPEeBOJUTH CIOXKHYIO IO COCTaBY (MHOI'OACHEKTHYIO) MH(pOpPMAIMIO U3 IpapUuecKoro Wiu
(bopManTn30BaHHOTO (CUMBOJIBHOI'0) IIPEJCTABICHUS B TEKCTOBOE, 1 HA00OPOT;

- CTPOMTH CXEMY, allTOPUTM JEHCTBUSA, MCIPABIATh WIM BOCCTAHABJIMBAaTh HEU3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MMEIOLIErocs 3HaHusl 00 00BEKTE, K KOTOPOMY IIPUMEHSETCS AlITOPUTM;

- CTPOUTH JJOKA3aTeIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

- aHAJINW3MPOBATh/pe(IEKCUPOBATh ONBIT pPa3padOTKH M  pealn3alud  y4yeOHOro MPOEKTa,
HCCIIEeIOBaHUs (TEOPETUUECKOT0, SMIIMPUUECKOI0) Ha OCHOBE MPEATIOKEHHOM MPOOIEeMHON CUTYallHUH,
MIOCTaBJIEHHOW LEJIN W/UJIH 3aJJaHHBIX KPUTEPHEB OLIEHKU MPOAYKTa/pe3ybTara.

- CwmpicnioBoe uyTeHue. OOyJaroIHiicss CMOXKET:

- HaXOJUTb B TEKCTE TPeOyeMyt0 HH(POPMAIUIO (B COOTBETCTBHUH C LEISIMHU CBOEH JAEATEIbHOCTH);

- OpPUEHTHPOBATHCS B COAEPIKAHUU TEKCTa, IOHUMATh LEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPHPOBAThH
TEKCT;

- yCTaHaBIIMBAaTh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITUH, SIBJIEHUI, IPOLIECCOB;

- PE3IOMHUPOBATH TTIaBHYIO UJCH0 TEKCTA;

- npeoOpa3oBbIBATH TEKCT, «IEPEBOIS» €ro B JAPYTyI0 MOJAIbHOCTb, MUHTEPIPETHUPOBATH TEKCT
(XyIOKECTBEHHBI M HEXYHO0KECTBEHHBIH — y4eOHBbIH, HAyYHO-TIOMYJISIPHBIA, MH(POPMALMOHHBIMH,
TekcT non-fiction);

- KPUTHYECKH OLIEHHUBATH COJEpKaHuE U (POopMy TEKCTa.

Dopmuposanue N pa3sBUTUE IKOJIOTHUECKOTO MBIIIUIEHUS, YMEHUE IPUMEHSATD €T0 B [I03HABATENIBHOM,
KOMMYHHMKATHUBHOM, COLUAIbHON MpakTuke M mpodeccuoHanbHO opueHTauuu. OOyuaromuiics
CMOJXKET:

- OMpPEEeNATh CBOE OTHOILLIEHUE K IPUPOIHOM Cpee;

- aHAJIM3UPOBATH BIUSHUE IKOJIOTUYECKUX (PAKTOPOB Ha Cpely OOMTaHMSI )KUBBIX OPIraHU3MOB;

- TPOBOJUTH NPUYUHHBIN 1 BEPOATHOCTHBIN aHAIN3 SKOJIOTMYECKUX CUTYaLuii;

- MPOTHO3UPOBATh U3MEHEHHSI CUTYAIMM [IPU CMEHE JIeHCTBHS 0OIHOTO (haKkTopa Ha JieiicTBHe
apyroro (akropa;

- pacrpoCTpaHATh YKOJIOTUYECKHE 3HAHUSA U Y4acTBOBATh B MPAKTUYECKHUX JeNaxX IO 3aIluTe
OKpY>KaIOILEN Cpebl;

- BBIpaXKaTh CBOE OTHOIIIEHUE K IPUPOJIE YePE3 PUCYHKHU, COUNHEHUS, MOJIEITH, TPOEKTHBIE PAOOTHI.



Pazeumue MOTUBaLIMK K OBJIAJICHUIO KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS CIOBAped U JIPYrux
MMOUCKOBBIX crcTeM. OOyJaronuics CMOXKET:

- OTpeNeNaTh HeOOXOAMMBIE KITFOUEBbIC TTOMCKOBEIE CIIOBA U 3AIIPOCHI;

~ OCYILECTBIIATH B3aUMOJIEUCTBUE C 3JIEKTPOHHBIMU TOMCKOBBIMHU CHUCTEMAMH, CIIOBAPSIMH;

- (GopMHupOBaTE MHOKECTBCHHYIO BBIOOPKY U3 TOUCKOBBIX HMCTOYHHUKOB JJIsI OOBEKTHBHU3AIIUU
pe3yJIbTaTOB IOUCKA;

~ COOTHOCHTH IIOJIyYE€HHBIE PE3YJIbTaThl IOMCKA CO CBOEH AESATENbHOCTHIO.

- KommyHukaruBHbie YY/]{

Vmenue opraHu3oBbIBaTh yueOHOE COTPYIHHUYECTBO M COBMECTHYIO IESTENbHOCTh C yYUTENeM U
CBEpCTHHUKAMH, paboTaTh WHAWBUAYAIBHO M B TPYIIIE: HAXOAWUTH OOIIEE pEUICHWE W pa3periarh
KOH(MJIMKTHI Ha OCHOBE COIJIaCOBAaHMSA TMO3UIMH UM y4yeTa HHTEpecoB; (OpMYyIUPOBATH,
apryMEHTHUPOBATh U OTCTAaUBaTh CBOC MHEHHUE. OOyUaIONUIACs CMOXKET:

~ OIpPEAEeATh BO3MOXHBIE POJIM B COBMECTHOM JEATEIBHOCTH;

- WrpaTh ONPEJICICHHYIO POJIb B COBMECTHOM JESATEIILHOCTH;

- NPUHUMATh MO3UIUI0 cOOECETHUKA, TOHUMAs TO3ULIUIO IPYTOro, pa3inyaTh B €ro peUr: MHEHHE
(TOYKY 3peHus), TOKA3aTeIbCTBO (APTYMEHTHI), ()aKThl; TUTIOTE3bl, AKCHOMBI, TCOPUU;

- OmpeAenATh CBOM JICHCTBUS W JCHCTBUS MMApTHEpPa, KOTOpPhIE CIIOCOOCTBOBAIM WU
MPENsATCTBOBAIN MPOYKTUBHOW KOMMYHUKAIUU;

- CTPOWTH O3UTHUBHBIC OTHOIICHHUSI B POIECCe YICOHOM U ITO3HABATEIILHON ICATEILHOCTH;

- KOPPEKTHO M apTyMEHTUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUS, B IUCKYCCUHU YMETh BbIIBUTATh
KOHTPApPryMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BJIAJCHHEC MEXaHIN3MOM SKBUBAIICHTHBIX 3aMCH);

- KPUTHUYECKU OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM ITPU3HABATH OIIMOOYHOCTh
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

- Tpenjarath aJbTePHATUBHOE PElICHUE B KOH(DIUKTHON CUTYaIHH;

~ BBIIETISTH OOIIYIO TOUKY 3PEHUSI B AUCKYCCUU;

- JIOTOBapHBAThCS O MPABUIIAX U BOMPOCaxX JIsl OOCY>KIACHHS B COOTBETCTBUU C TOCTABICHHOM Mepe/
IPYIIION 3aayen;

- OpraHu30BbIBaTh yueOHOE B3aUMOJCHCTBUE B IpyMIe (OMpeAensaTh O0Ire Lelu, pacipeesiaTh
pOIH, IOTOBAPUBATHCS IPYT C APYTOM U T. 1.);

- yCTpaHsATh B  paMKax  JWajora  pa3pblBBl B KOMMYHHKAllUHd,  OOYCJIOBJIEHHBIC
HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHIKa 3a1aun, (POPMbI HITU COJEpKAHUS AUAaJIora.

Ymenue 0coO3HaHHO UCTIONIL30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 337]a4€ii KOMMYHUKAIIUU JJIs
BBIPDOKEHHUSI CBOMX UYBCTB, MBICIEH W TOTPEOHOCTEH JUIsl TUTAHUPOBAHUSI M PETYJSIHUH CBOCH
NEeSATEIbHOCTH; BIAJCHUE YCTHOM M MHUCbMEHHOM pPEYbl0, MOHOJOTMYECKONM KOHTEKCTHOW pPEYbIo.
OO0yuaromuiicsi CMOXKeT:

- ONpEeAeNATh 33]]a4y KOMMYHHUKAIIUU U B COOTBETCTBUU C HEH OTOMPATH PEUYEBBIE CPEICTBA;

- oTOMpaTh M UCTOJB30BaTh PEUEBBIC CPEICTBA B MPOIIECCE KOMMYHUKAITUU C APYTHUMH JTFOJbMU
(nuanor B mape, B MaJoi rpynme u T. 11.);

- TPEICTaBIATH B YCTHOM MM MMMCHMEHHOM (hopMe pa3BepHYTHII TIaH COOCTBEHHOM JesITeIbHOCTH;

- co0mo1aTh HOPMBI MyOTUYHON pedH, periiaMeHT B MOHOJIOT€ U JIUCKYCCHUU B COOTBETCTBUU C
KOMMYHUKATUBHOM 3aJ1auei;

- BBICKa3bIBaTh M 00OCHOBHIBATH MHEHHE (CY)K/IEHUE) U 3allpallliBaTh MHEHHE MMAPTHEPA B paMKax
JAJIOTa;

- MPUHHUMATH PEUICHHE B XOJI€ JUAJIOTa U COTJIACOBBIBAThH €T0 C COOECETHUKOM;

- CO3/aBaTh MUCHMEHHBIC «KJIHIIIUPOBAHHBIE)» U OPUTUHAIBHBIE TEKCTHI C HCTIOIB30BaHUEM
HEOOXOMMBIX PEUYEBBIX CPEJICTB;

- HCIIONIB30BaTh BepOambHbIC CPECTBA (CPEICTBA JIOTUYECKON CBS3M) IS BBIICTICHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUJICHHS;

- HCHOJIb30BaTh HeBepOallbHbIC cpencTBa WIN HarJisiIHbIe MaTepuabl,
MIO/ITOTOBJIEHHbIE/OTOOpAaHHBIE MTOJT PYKOBOJICTBOM YUHUTEIIS;

- JIeNaTh OIEHOYHBIN BBIBOJI O JOCTHIKEHUH 1IETTM KOMM YHUKAIIMN HEMOCPECTBEHHO TTOCIIe
3aBEPIICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.

- ®opMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HCTHOJIB30BaHUS WH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (ganee — MKT). OOyuaromuiics cCMOKeET:



- HCJICHAIIPABJICHHO HWCKAaTb W HUCHOJI30BATb I/IH(bOpMaL[I/IOHHBIG PECypChI, HCO6XOIII/IMBIG JJISL
penieHust yueOHbIX U MPAaKTUUECKHUX 3a/1a4 ¢ momoiisto cpeacts UKT;

- BBIOMpATH, CTPOUTH U UCTIOJIB30BATh a/IEKBAaTHYIO0 HH(POPMAIIMOHHYIO MOJIEJIb JJIs Mepeaadn CBOUX
MBICIIEH cpeacTtBaMu CCTCCTBCHHBIX U (bOpMaJIBHBIX SA3BIKOB B COOTBCTCTBHUU C YCJIOBHUAMU
KOMMYHUKaIIUY;

- BBIACIATH I/IH(i)OpMaI_II/IOHHBIf/'I ACIICKT 3aJja4yv, OINCpHUpOBaTh HJAHHBIMH, HCIIOJIB30BaThb MOICIIb
pellIeHus 3a/1auH;

- HCIIOJIb30BaTh KOMITbIOTCPHBIC TCXHOJIOI'un (BKJHO‘-IaSI BBI60p aICKBATHBIX 3a4a4dc
HMHCTPYMEHTAJIbHBIX POrpaMMHO-aNapaTHBIX CPEACTB U CEPBUCOB) I pelIeHHs HH()OPMALIMOHHBIX
U KOMMYHUKAalIUOHHBIX y‘-Ie6HBIX 3aa4d, B TOM YHUCJIC. BbIYUCJICHUC, HAIITMCAHUC ITHUCEM, CO‘II/IHGHI/II;'I,
JOKJIaJIOB, pedepaToB, CO3JaHUE MPE3CHTALUIN U Jp.;

- HWCIOJIb30BaTh HH(POPMAIIHIO C YIETOM STUYECCKUX U ITPABOBBIX HOPM;

- co3JaBaTh MH(POPMAIMOHHBIE PECYPChl Pa3HOrO THMA U JJIA Pa3HBIX AyAUTOPUi, COONIOAATH
MH(OPMALIMOHHYIO TUTHEHY U ITpaBuiia HHGOPMAIMOHHON 0€3011aCHOCTH.

1.3. llpeameTHbIe pe3yiabTaTthl ocBoeHuss OOII OO0 MBY «lllkoJa Ne 79»

Auredopa

BeinyckHuK HaydyuTces B 7-9 kiaccax (1J1s1 MCIOJIb30BAHUSA B IOBCEIHEBHOM KU3HH U
o0ecrneyeHusi BO3MOKHOCTH YCIEIIHOT0 MPO/I0J/:KeHUs1 00pa3oBaHus Ha 0a30BOM yPOBHeE)
DJiIeMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

- OnepupoBaTh Ha 0a30BOM YpPOBHE' TOHATHSAMH: MHOXKECTBO, DOIEMEHT MHOMKECTBA,
MOJAMHOKECTBO, TPUHAIC)KHOCTH;

- 3a/1aBaTh MHOXKECTBA MEPEUUCICHUEM UX IJIEMEHTOB;

- HaxOJIUTh MiepeceueHne, 00beIMHEHNE, TIOJIMHOKECTBO B MPOCTEHIIINX CUTYaIUIX;

- ornmepupoBaTh Ha 0a30BOM ypOBHE TIOHATUSMU: ONpEACIICEHHWE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO;

- MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPDI 11 TOATBEPAKACHUSI CBOUX BBICKA3bIBAHUIA.

B noBcegHeBHOM KU3HN U NIPH U3YYEHUH APYTUX PEAMETOB:

- KCIIO0JIB30BaTh Ipaprueckoe MpeICTaBICHUE MHOKECTB JIJIsl ONMIMCAHMS PEATbHBIX MPOIECCOB U
SIBIIGHUH, TIPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

Yucaa

- OnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHUSAMH: HATYpaJbHOE YHCIIO, II€JI0€ YHCIIO,
OOBIKHOBEHHast  ApoOb, JecATUYHass ApoOb, CMelmaHHas JpoOb, pPalMOHAIBHOE  YHCIIO,
apudmeTnuecKuil KBaJIpaTHBIN KOPEHb;

- MCIIOJIb30BaTh CBOMCTBA YUCEI U MPAaBUJIA IEUCTBUH NP BBINIOJTHEHUHU BHIYUCIICHUH;

- MCIIONIb30BATh MPU3HAKH IETUMOCTH Ha 2, 5, 3, 9, 10 mpu BbIMOTHEHUY BBIYUCICHUN U PEIICHUN
HECJIOKHBIX 3aJ1a4;

- BBITIOJIHSITH OKPYTJICHUE PAIMOHATBHBIX YHCE B COOTBETCTBHUH C MPABUJIAMH;

- OIICHUBATh 3HAYCHHUE KBAAPATHOT'O KOPHS U3 TIOJIOKHUTEIIBHOTO IEJIOT0 YHCIIa;

- pacno3HaBaTh pallMOHAIbHBIE U UPPAIIMOHATIbHBIC YUCIIA;

- CpaBHMBATh YMCIIA.

B noBceqHeBHOM KU3HN U IPH U3YYEHUM APYTHUX NPEAMETOB:

- OLICHUBATh PE3yJIbTaThl BHIYMCICHHUM TP PEIICHUH TPAKTUYECKUX 3aa4;

- BBITIOJTHSTH CPABHEHHE YHCEIT B PEATbHBIX CUTYAIIHSX;

COCTABJISITh YMCJIOBBIE BBIPAKEHUS MPU PEUICHUU MPAKTUYECKUX 33/ad U 3a7ad U3 JAPYrux
y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE Pe0OPa30BAHMS

L 3H€CI) U Jajee — pacrno3HaBaTb KOHKPCETHLIC IMPUMEPLL 06IIII/IX IOHATUH II0 XapaKTCPHbBIM MPHU3HAKaM, BBIIIOJHATH
HeﬁCTBHﬂ B COOTBCTCTBHUU C OINPCACIICHUEM U HpOCTeﬁmHMH CBOICTBaMU HOHHTHﬁ, KOHKPCTU3NUPOBATh IIPUMEPAMU O6HII/IC

TIOHATHA.



J BbInonHATE HECOKHBIE TPe0Opa30oBaHUs JJIs BBIUMCIICHHUS 3HAYEHUI YMCIIOBBIX BBIPAKEHUIH,
COJIEPIKaIMX CTEIIEHU C HATYPAJIbHBIM II0KA3ATENIEM, CTEIICHH C LEIBIM OTPULIATEIbHBIM IIOKA3ATENIEM;
J BBINOJIHATH HECIIOKHBIE TPE0Opa30BaHUs LIETIbIX BBIPAKEHHM: PacKpbIBaTh CKOOKH, IPUBOJUTH
MOAOOHBIE ClIaraeMble;

J UCTOJIB30BaTh (DOPMYJIBl COKPALIEHHOTO YMHOXEHHS (KBaIpaT CyMMBbI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAAPaTOB) JUIsl YIIPOLIEHUS BEIYUCICHUM 3HaUEHUI BBIPAKEHUIA;

J BBITOJIHATh HECJIOKHBIE MpeoOpa3oBaHUsl POOHO-TUHEHHBIX BBIPAKCHUH M BBIPAXEHUH C
KBaJIpaTHBIMU KOPHSIMH.

B noBceqHeBHOM KM3HHM U IIPH H3YYECHHHU APYTUX NPEIMETOB:

o IIOHMMATbh CMBICI 3aIICU YUCIIA B CTAHAAPTHOM BUJIC;

o OIlepUpOBaTh HAa GA30BOM YPOBHE INOHATHEM «CTAaHIAPTHAS 3aIIUCh YNCIIA.

YpaBHeHMsI 1 HEPABEHCTBA

—  OnepupoBarb Ha 06a30BOM YpPOBHE MOHATUSIMH: PABEHCTBO, YMCIOBOE PABEHCTBO, YPaBHEHUE,
KODEHb YPAaBHEHMS, PpELICHHE YPABHECHMsI, YHCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO, PELICHHE
HEPaBEHCTBA,

—  IIPOBEPSATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

—  pelaTh JMHEHHBIE HEPABEHCTBA M HECIIOJKHBIE HEPABEHCTBA, CBOMAIIUECS K TMHEHHBIM;

—  pellaTh CUCTEMbl HECTIOKHBIX JIMHEHHBIX YPaBHEHUH, HEPABEHCTB;

—  IPOBEPSATH, ABJISAETCS JIM JAHHOE YUCIIO PELLIEHUEM ypaBHEHUS (HEPABEHCTBA);

—  pemiath KBaJpaTHbIC ypaBHEHU 10 GOpPMYIIe KOPHEH KBAaApaTHOTO YpaBHECHUS;

—  u300pa)kaTh PELICHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSIMOM.

B noBceqHeBHOI1 JKM3HM U IIPU M3YYEHHHU IPYTUX MPeIMeTOB:

— COCTaBJISATh M pELIaTh JUHEMHbIC YpaBHEHUS IPU PELICHUM 3aJ]1ad, BO3HUKAIOLIUX B JIPYIHX
Y4eOHBIX MIPEeIMETaX.

DOyHKIHA

— HaxonuTs 3HaueHe GYHKINH M0 33/JaHHOMY 3HAYCHHIO apTyMEHTA;

— HaXoJuTh 3HAUEHHE apryMEHTa I10 33aHHOMY 3HaUCHHIO (DYHKIIMH B HECJIOKHBIX CUTYALUSX;

—  ONPEIEINATH IOJOKEHUE TOYKH 110 €€ KOOpANHATaM, KOOPAUHATBl TOUKH I10 €€ MOJIO0XKEHUIO Ha
KOOpJAMHATHOM IUIOCKOCTH;

— 1o rpaduKy HaXOOUTh OOJIACTh OMNPEAEICHHUS, MHOXXECTBO 3HAUYEHUH, HYIM (YHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHUs U yObIBaHUS, HAUOOJIbIlIee M HAUMEHbIIIee
3HaYeHUs QYHKIINH;

—  CTpouTh rpaduK IMHEHHON QYHKINY;

— TpOBepATh, SBIAETCS JM JAaHHBIA Tpaduk TrpapuKkoM 3aJaHHOM GYHKUMU (JIMHEHHOM,
KBa/IpaTUYHOM, 00paTHON MPOMOPIUOHATILHOCTH);

—  ONpeneNaTh NPUOINKEHHbIE 3HAUYEHUSI KOOPUHAT TOUKH IepecedeHus rpadukoB QyHKIMT;

— omnepupoBaTb Ha 0a30BOM YypOBHE TMOHATUSMHU: IIOCJIEIOBATENbHOCTb, apudmeTnyeckas
IIporpeccusi, reoMeTpudecKas porpeccus;

— pelaTth 3a/a4d Ha MPOTPECCUH, B KOTOPBIX OTBET MOXET OBITH MOJIyYE€H HEMOCPEICTBEHHBIM
1oJicueToM 6€e3 MpuMeHeHus popmyi.

B noBceqHeBHOI JKM3HN ¥ IPH U3YYCHUH IPYTHX NIPEIMeETOB:

— HCIOJIb30BaTh T'paQUKH peabHBIX MPOIECCOB M 3aBUCHUMOCTEN I ONpE/IETICHUs] UX CBOMCTB
(HanOonpllie M HaWMEHbIINE 3HAueHMs, IMPOMEXKYTKM BO3pacTaHusi M YOBIBaHUs, 00JacTu
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

— HCIIOJIb30BaTh CBOWCTBA JIMHEHHOW (QYHKIMHM M ee rpaduK MpH pelIeHUH 3aqad H3 JIpYrux
y4eOHBIX IPEIMETOB.

CraTncTHKA ¥ TeOpHs BepOSITHOCTEH

— HMwMeTp mpencraBieHne O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIy4allHOTO
COOBITHSI, KOMOMHATOPHBIX 337a4ax;

—  pemaTh NpocTeiire KOMOMHATOPHBIE 33141 METOI0M MPSIMOT0 U OPraHU30BaHHOTO Tepedopa;

— MpeACTaBJIATh JaHHBIE B BUE TaOIUI], AUarpamMmm, rpaguKos;

— 4uTaTh MHPOPMALIUIO, IPECTABICHHYIO B BHJIE TaOJIUIIbI, AUAarpaMMBbl, Tpaduka;



OTIpeEISATH OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKHU YNCIOBBIX HAOOPOB;

—  OILICHUBATh BEPOATHOCTH COOBITHS B MPOCTEHIIINX CITy4asiX;

— HMEeTh NPEeACTaBIECHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBceqHeBHOM KU3HHM U IIPH U3YYECHUH APYTUX NIPEAMETOB:

® OILICHUBATH KOJMYECTBO BOZMOKHBIX BAPHAHTOB METOJIOM Iiepedopa;

®  UMETh IPEJCTABICHHUE O POJIM IPAKTHYECKU TOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA;

® CpaBHUBATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, TMOJYUYEHHBIE B MPOIECCE PEIICHUS
MIPUKJIATHON 33741, U3yUEHUsl PEAbHOTO SIBJICHUS;

—  OIICHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHIA U SIBIICHUI B HECIIOKHBIX CHTYaIUsX.

TekcToBbBIE 321a4UH

— Pemarth HECIOXKHBIE CIOKETHBIC 33/1a4U PA3HBIX TUIIOB HAa BCE apU(PMETHUCCKHE ICHCTBUS;

—  CTPOWTBH MOJETH YCIIOBHSI 3a7a4uH (B BHJIE TaOJIHIIBI, CXEMbI, PUCYHKA UM YPaBHEHHUS), B KOTOPOI
JTaHbl 3HAYEHUS ABYX U3 TPEX B3aMMOCBI3aHHbBIX BEJIMYMH, C LEJbIO TIOMCKA PEIICHUS 3a1a4H;

—  OCYUIECTBIIATH CIIOCOO IMOUCKA PEIICHHUS 331a4H, B KOTOPOM PacCykI€HUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WK OT TPEOOBaHUS K YCIOBHIO;

—  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

—  BBIJIEJIATH 3TAIbl PEIICHUS 33/1a4H;

—  HMHTEPIPETUPOBATh BHIYMCIUTEIbHBIE PE3YIIbTATHI B 33/1a4€, UCCIIEI0BATH MOJYUYEHHOE PEIICHUE
3a/1a4y;

— 3HATh pPa3IMYUE CKOPOCTEH 00BEKTa B CTOSUEH BOJIE, MPOTHB TEUCHUS U 110 TEUCHUIO PEKH;

— pelaTh 33a4M Ha HaXOKIEHUE YaCTU YMCIIA U YKCTIA 110 €r0 YacTu;

— pemiaTth 3aJayd pa3HbIX THUIOB (Ha paboTy, HAa MOKYIKH, Ha ABW)KECHUE), CBS3BIBAIOIIUX TPH
BEJIMYUHBI, BBIJIEIATH 3TH BEJIMUYMHBI U OTHOLICHUSI MEX1Y HUMU;

— HaXOJUTh MPOLEHT OT YKUCJIA, YUCIIO MO MPOLIEHTY OT HEro, HAXOAUTh IPOLIEHTHOE CHUKEHUE
WJIY TIPOLIEHTHOE NOBBIILICHUE BEJINYUHBI;

— pelaTh HECJIOKHbIE IOTUUECKHE 33]1a4l METOJIOM PACCYKIICHU.

B noBcegHeBHOM KU3HN U IPH U3YYEHUH APYTHUX NIPEAMETOB:

—  BBIIBUIaTh TMIIOTE3bl O BO3MOXHBIX MPEIEIbHbIX 3HAYEHUAX MCKOMBIX B 33/1au€ BEJIMYUH
(menatb NPUKUIKY).

I'eomeTpuyeckue purypsol

e OmnepupoBath Ha 6a30BOM YPOBHE MOHATHUSIMHU F'€OMETPHUIECKHUX PUTYP;

e U3BIEKaTh HHPOPMAIUIO O TEOMETPUUECKUX PUTYpax, MPEICTABICHHYIO Ha YepTexkaxX B IBHOM
BUJIE;

® [IPUMEHSATH JJIs pEIICHUS 3a/1a4 FeOMETpUUECKHe (HaKThl, €CITN YCIOBUS UX PUMEHEHHUS 33]1aHbI
B IBHOU (opMme;

e pemiaTh 337a4M HA HAXO0XKJIEHHUE T€OMETPHUUECKHUX BETMYHH M0 00pa3IiaM Wi aITOPUTMaM.

1. B noBceaHEBHOI KU3HHU M IPH U3YYEeHUH APYTUX MPEAMETOB:

®  HCIIOJIK30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYP TSl PEIICHUS TUTIOBBIX 33]1a4, BO3HUKAIOIINX
B CUTYAIUsX TOBCEIHEBHOM KM3HU, 33]1a4 MPAKTUIECKOTO COJICPKAHUSI.

OTtHomICHUS!

— OnmnepupoBarb Ha 6a30BOM ypOBHE MOHSATHSIMH: PaBEHCTBO (pUTyp, paBHbIE (PUTYpBI, PABEHCTBO
TPEYroJIbHUKOB, MMAPAJUIEIbHOCTD MPSMBIX, NEPIECHIUKYISIPHOCTh MPSIMBIX, YIJIBI MEXKIY MPSIMBIMH,
MepIEHIUKYIISIP, HAKJIOHHAS, TTPOCKITUS.

2. B noBceaHeBHOIi *KM3HHU U MPU U3YYEHUH IPYTUX MPEIMETOB:

— HCIOJIb30BaTh OTHOIICHHUS JUIsl pELIEHUS] TPOCTEHIIMNX 3a/1a4, BO3HUKAIOIIMX B PEAIbHOM JKU3HH.

HN3mepeHusi U BHIYUCICHUSA

— BBIMOMHATE U3MEPEHUE IJTUH, PACCTOSIHHUM, BEIMYUH YIJIOB, C IIOMOIIBI0O MHCTPYMEHTOB JIJIst
W3MEPEHUH IJIUH U YIJIOB;

— TpUMEHSTH POPMYIIBI MEPUMETPA, TUIOMIAAN U 00beMa, TIJIOMATN MTOBEPXHOCTH OTAEIBbHBIX
MHOTOTPAaHHUKOB TIPH BBIYHUCIICHUSX, KOT/Ia BCE IAHHBIE UMEIOTCS B YCIIOBUU;

— mpumeHsTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPUIECKIE COOTHOIICHHS AJIs1 BRIYUCTICHUS
JUIMH, PACCTOSIHUM, IUIOIIAJAEH B MPOCTEUIINX CIIyYasiX.

B noBcegHeBHOM KU3HN U IPH U3YYEHUH APYTUX PEAMETOB:



® BBIYUCIIATH PACCTOSIHUA HA MECTHOCTU B CTAHAAPTHBIX CUTYalUsX, IJIOMIAJU B MPOCTEHIINX
clly4yasix, IPUMEHATh (POPMYJIbl B IPOCTEHIINX CUTYALMSIX B TIOBCEAHEBHOM KHU3HH.

I'eomeTpuyeckue nocTrpoeHus

e N3oOpaxaTh THUIOBBIE MJIOCKHE (PUTYPHI U (PUTYPHI B MPOCTPAHCTBE OT PYKH M C IMOMOIIBIO
HMHCTPYMEHTOB.

3. B moBcegHeBHON KM3HHM U IPU M3YYEHUH IPYTUX IPeIMeTOB:

®  BBINOJHATH IPOCTEHILINE TOCTPOCHUS HA MECTHOCTH, HEOOXOMMBIE B pEalIbHON JKU3HHU.

I'eomerpuyeckne npeodpa3oBanus

e Crpouts purypy, CAMMETPUYHYIO TaHHON (PUIype OTHOCUTEIIHO OCH U TOUKH.

B noBceHeBHO KM3HM M IPH U3YYEHUH IPYTUX NIPEIMeETOB:

® pacrno3HaBaTh ABMKEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CHMMETPUYHBIE (UTYPHI B OKPYKAIOILIIEM MUDE.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

— OnepupoBatb Ha 6a30BOM YpOBHE IOHATUSAMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpa
Ha YHUCII0, KOOPAUHATHI HA IUNIOCKOCTH;

— OoIpeneNATh NPUOIMKEHHO KOOPAUHATHI TOUKHU 10 €€ U300pakKeHUI0 Ha KOOPAMHATHOM
IUIOCKOCTH.

4. B noBceIHEeBHOM KM3HM M NIPH U3YYEeHHH APYTHUX NPEIMETOB:

— HCIOJIb30BaTh BEKTOPBI Ul PELICHUs MPOCTEHIINX 3a7ay Ha ONpeesieHHue CKOPOCTH
OTHOCHUTEJIBHOTO JIBM>KEHHUSL.

Hcropust MaTeMaTHKH

— OnwuceIBaTh OT/AEIbHBIE BBIAOIINECS PE3YIIbTATHI, OTYYEHHBIE B X0/I€ Pa3BUTHUS MATEMaTUKH
KaK HayKH;

— 3HaTh IPUMEPbl MATEMaTHYECKUX OTKPBITUI U UX aBTOPOB, B CBA3H C OTEYECTBEHHOH U
BCEMHUPHOM UCTOPHUEH;

— TIOHMMATh POJIb MaTEMAaTUKH B pa3BUTUU Poccui.

MeToabl MATEMATUKH

— BpiOupats moaxoaMmuii n3ydeHHBIH METOI IS PEIICHUS N3YUYECHHBIX THIIOB MaTEeMaTHIECKUX
3ajay;

— IlpuBoauTh npuMepbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B OKpY»KaroIiel 1eHCTBUTENBHOCTH U
MIPOU3BEICHUAX UCKYCCTBA.

1.4. MaTtemaTuka: Ajredpa.
BbINyCKHHK MOJTY4YUT BO3MOKHOCTh HAYYHThCA B /-9 Kilaccax UIsl o0ecrniedeHnsi BO3MOKHOCTH
yCHEHOr 0 MPO/I0J:KeHHs1 00pa30BaHUsI HA 0230BOM M YIJIy0JeHHOM YPOBHSIX

DJieMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JTOTHKHU

—  Onepuposamv® nouamuamu: onpeoenexue, meopema, aKCUuoMd, MHONCECIEO, XAPaAKMEPUCTUK
MHOJCECNBA,  DIEMEeHm — MHOJCeCmed, nycmoe, KOHeYHoe U  OecKOHeuHoe  MHOINCEeCHEO,
HOOMHOACECMB0, NPUHAOTEHCHOCTb, BKIIOYECHUE, PABEHCIBO MHONCECME;

—  U300pasxicams MHOJMCECMEa U OMHOUEHUE MHONMCECTNE C NOMOWbIO KpYy208 Juiepa,

— onpedenamb NPUHAONEHCHOCMb INEMEHMA MHONMCECmBY, 00beOUHEeHUI0 U NnepecedeHuro
MHOICECME;

— 3a0a6amv MHOHCECMBO C NOMOUbIO NEPEYUCTEHUS INEMEHMO8, CTIOBECHO20 ONUCAHUS,

— onepupoeamv NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCMb U JIOXCHOCMb  BbICKA3bIBAHUS,
ompuyaHue 8bICKA3bIBAHUL, ONEPayull Hao bICKA3bIGAHUAMU: U, UTU, He, YCIO6HblE BbICKA3bIBAHUS
(umnaukayuu);

—  CMpoumbs 8bICKA3bIBAHUSA, OMPUYAHUS 8bICKA3LIBAHU.

B noBceIHeBHOI1 )KM3HN ¥ PU U3YYEHUH IPYTUX MPEAMETOB:

—  cmpoumv YenouKu yMO3axkI04eHUull Ha OCHO8e UCNOIb30BANUS NPABUIL TOSUKU,

2 3H€CI) 1 JajIe€ — 3HAThb ONPCACIICHUC NTOHATHUA, YMETb IMOACHATD €I0 CMBbICJI, YMETb UCITIOJIb30BATh IIOHATHUE U €I'0 CBOIiCcTBa

IIPY IPOBEJICHUH PACCYKACHUI, JOKA3aTEIBCTB, PEIICHUHN 3a1a4.



—  UCNONIb308AMb MHONCECMBA, ONEPAYUL C MHONMCECMBAMU, UX 2paghuyeckoe npedcmasieHue 0
ONUCAHUS PeaIbHbIX NPOYECCO8 U A6IEeHULL.

Yucaa

—  Onepuposamv NOHAMUAMU: MHOICECMBO HAMYPATbHBIX YUCET, MHONICECMBO YenblX Yucel,
MHOJICECMBO PAYUOHANLHBIX YUCET, UPPAYUOHATLHOE HUCTO, KE8AOPAMHBIU KOPEHb, MHOICECTEO
0elicmBUMeNbHbIX YUCel, 2eoMempuiecKas uHmepnpemayus HamypaibHbulX, YelvlX, payuoHalIbHLLX,
OeticmeumenbHuIX Yucei,;

—  NOHUMAamMb U 00BACHAMb CMBLCIL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCHA,
8bINOIHAMb BLIYUCAEHUS, 8 MOM YUCTIE C UCHONb308AHUEM NPUEMOE PAYUOHATLHBIX BbIYUCTICHUT,

—  8BINOJIHAMb OKPY2NeHUEe PAYUOHATLHBIX YUCE] C 3A0AHHOU MOYHOCIBIO,

—  CPAasHUuBamv payuoHAaIbHblE U UPPAYUOHATbHBIE YUCA,

—  npedcmasisnmov payuoHAIbHOe YUCIO 8 8Ude 0eCIMUUHOU Opoou

—  YHopA0o4usams 4ucid, 3anucammvie 8 6Uoe 0ObIKHOBEHHOU U 0eCAMUYHOU OPOOU;

—  Haxooumv HO/ u HOK yucen u ucnoavzosamo ux npu peuieHuu 3a0au.

B noBceqHeBHOI1 )KM3HM U NIPU U3YYEHHHU IPYTUX MPeIMeTOB:

—  NpUMEeHAmMb NPAsUa NPUOTUNCEHHBIX 8bIYUCTEHUL NPU peuleHUU NPAKMUYecKux 3a0a4 u
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

—  BBINOJIHAMb CPABHEHUE Pe3yIbIMamo8 8bIYUCICHUL NPU PeUeHUU NPAKMUYECKUX 3a0a4, 8 MoM
yucie npuOIUNCEHHBIX BbIYUCTICHUL,

— cocmasnsams U OYEeHUBAMb YUCTIO8blE BbIPANCEHUS NPU PeUuleHUY NPAKMUYecKux 3a0ay u 3a0ay
U3 Opyaux yueoHvlx npeomemos,

—  3anucebléams U OKpY2iamb YUCI08blE 3HAYEHUS PEATIbHbIX 8ETUYUH C UCNONb308AHUEM PA3HBIX
cucmem usmepeHus.

To:xknecTBeHHBIE MPeoOpPa30oBaHNUSs

—  Onepuposamsv noHAMUAMU CMENeHlU C HamypalbHbIM NOKA3amenem, CmeneHu ¢ yeavim
ompuyamenbHblM NOKA3amenem,

—  8BINOJIHAMb NPEeoOPA308AHUS YENbIX BbIPANHCEHUU: 0CUCMBUsL C OOHOUIEHAMU (CNIOJCEHUE,
8blYUMAHUE, YMHOMNICEHUE), OeliCMBUsL C MHO20UNIeHaMU (C0JCeHUe, 8bIYUMAaHUe, YMHONCEHUE),

—  BBINOJIHAMb PA3NONHCEHUE MHOSOUNIEHO8 HA MHONMCUMENU OOHUM U3 CROCODO08: GblHeceHue 3d
CKOOKY, 2PYNNUpo6Ka, UCNoIb308anue Qopmyi COKPAujeHH020 YMHONCEHUS,

—  8bloensamb Kaopam CyMMbl U pA3HOCIU OOHOUNIEHOB;

—  packiaovieamv Ha MHOMCUMENU K8AOPAMHbIU MpPexuieH;

—  BBINOJNIHAMb NPEoOPA30B8AHUS BbIPANCEHUL, COOEPAHCAUUX CIENEHU C YebIMU OMPUYaAmenlbHbIMU
nokazamensimu, nepexooums om 3anuUcu 8 ude CMmeneHu ¢ YeavblM OmpuyamelbHblM noKkazamenem K
3anucu 8 guoe opoou;

—  GBINOIHAMb NPeodpa306anus OPOOHO-PAYUOHATILHBIX BbIPANCEHUI: COKpaweHue Opobell,
npugedenue aneebpauyeckux Opobell K obujemy 3HAMeHamenio, CILONCeHUe, YMHOdNCeHUe, OelleHue
aneebpaudeckux Opobdel, 6036edeHue aneebopauyeckou O0pobu 6 HaAMYpPAIbHYIO U Yeaylo
OMPUYAENbHYIO CIeneHb,

—  BBINOIHAMb NPEOOPA30BAHUS BLIPAINCEHULL, COOEPICAUUX KEBAOPAMHbIE KOPHIUL,

—  gbl0enAmb K8AOPAm CyMmbl WU PASHOCU O8YUTIEHA 8 BbIPANCEHUSAX, COOEPHCAUYUX KBAOPATNHDbLE
KOPHIL,

—  BBINOIHAMb NPEOOPA308ANUS BLIPAIHCEHULL, COOEPHCAUYUX MOOYITb.

B noBceHeBHOI KM3HU ¥ PH U3YYEHUH IPYTUX NPEIMETOB:

®  BLINONHAMb NPEOOPA30BAHUA U OCUCMEU C YUCIAMU, 3ANUCAHHLIMU 8 CIAHOAPMHOM 6U0e;

®  BLINONHAMb NPEOOPA308ANUSA ANICeOPAUYECKUX BbIPANCEHUL NPU PEeUeHUU 3a0ay OpY2uX y4eOHbIX
npeomemos.

YpaBHeHNS M HEPAaBEHCTBA

— Onepuposamv  nOHAMUAMU:  YPAGHEHUe, HEPABEHCMB0, KOPEeHb  VPAGHEHUs, peuleHue
HepaseHcmea, pagHoCUIbHbIE YPAGHEHUs, 001ACMb onpedeneHus YpaeHe s (HepaseHcmaa, Cucmembl
VpaeHeHull unu HepaseHcms);

— pewiamv JUHEUHble YPAGHEHUs U YPAGHEHUs, C800UMble K JUHEUHbIM C HOMOWbIO
MOACOECMEEHHBIX NPE0OPA3Z0BANULL,



—  pewiamsv KaopamHvle YPAGHEeHUs U YPABHEHUsl, CB0OUMbLE K KBAOPAMHbIM C HOMOUBIO
ModHCOeCmeeHHbIX NPeodPA308aHULL,
—  pewiams OpoOHO-TUHElHbIE YPABHEHUSL,

—  pewiamb npocmetiwiue uppayuonanshvie ypasrenus uoa [ f (x) = a, \/ f(x) = \/ a(x) 5

—  peuwiamv YpasHeHUs 8U0A Xn =da;

—  peuwamv YPaGHeHUsL CHOCOOOM PA3NIONCEHUS. HA MHOJICUMENU U 3AMEHbl NEPEMEHHOTU,

—  UCNOIb3068aMb MENOO UHMEPBAI08 01 peueHUs YeablX U OPOOHO-PAYUOHAILHBIX HEPABECHCME,

—  pewiamb JuUHelHble YPAGHEHUs U HEPABEHCNEA C NAPAMEMPAMU,

—  peuamsv HeCloHCHble KBAOPAMHbLE YDAGHEHUSL C NAPAMEMPOM;

—  peuams HeCl0ACHbIE CUCTEMbl IUHEUHBIX YPAGHEHULL ¢ RAPAMEeMPAMU,

—  peuamsv HeClONCHble YPABHEHUS 8 YEIbLX YUCAX.

B noBcenHeBHOI KU3HU U IPH U3YYEHUH APYTHUX NMPEIMETOB:

— cocmasnsams U pewams JuUHelHble U K8AOPamHbvle YPAGHEeHUs, YPAGHEHUs, K HUM CB00uUecs,
cucmembl TUHEUHbIX YPABHEHUL, HePABeHCIE NPU peuenul 3a0ay Opyeux y4eOHbIX npeoMemos;

—  BbINOJHAMb OYEHKY Npagoonooobus pe3yibmamos, NOAYYAeMblX HpU peuleHul JTUHEUHbIX U
K68AOPAMHBIX YPAGHEHUN U CUCTEM JUHEUHbIX YDAGHEHUU U HepABeHCME NPU peuleHUul 3a0ay Opyeux
VueOHbIX NpeoMemos,

—  eblbUpams coomeemcmeayuue YypasHeHus, HePaseHCmEa Wil UX CUcmemvl OJisi COCMABIEeHUS
Mamemamuyeckol Mooeau 3a0aHHOU PealbHOU CUmyayuu uiu NPUKIaoHoU 3a0a4u;

—  yMemb UHMEePNPemuposanmv NOJLYYEHHbII NPU PEUeHUU YPAGHEHUSl, HEPABEHCMBA WU CUCTEMbL
pe3yibmam 6 KonmeKkcme 3a0aHHOU PeaibHOU CUMYayuy Uiu NPUKIAOHOU 3a0aUu.

DyHKIHUU

—  Onepuposams NOHAMUAMU. (DPYHKYUOHANLHASL 3A6UCUMOCMb, (DYHKYUs, epagux @yHKyuu,
cnocobvl 3a0anusi QyHKYuY, apeymeHm u 3HadyeHue QyHKyuu, ooiacmes onpeoeieHus U MHOICECmeo
3HaYeHull QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMb (DYHKYUU,
YemHoCmy/HeuemHOCmsb QYHKYUU,

— cmpoums 2paghuKu TUHENHOU, KeAOpAmu4HoU yHKYuil, 00pamuol nponopyuoHaIbHOCMU,
@yHKyuUu 8uda.; HA npumepe KEaopamuyHoUu QYHKYUY, UCNOIb308aMb NPeodPa308anus 2pagdura
gynxyuu Y=f(X) ona nocmpoenusa 2pagpuxos dyuxyuil y = ar (k + b+ c ;

— cocmasnams YpagHeHust NpamMol no 3a0aAHHbIM YCI0GUSAM: NPOX0Osuel yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX00Auell Yepe3 OaHHYI0 MOYKY U NAPALLebHOU OAHHOU NPAMOU;

— uccredosamuv QYHKYUIO o ee 2papuxy;

—  HAXo0umb MHOJCECMEO 3HAYEHUl, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCIU
K8aopamu4Hou hyHKyuu,

— onepupogamv  NOHAMUAMU:  NOCIE008AMENbHOCNIb, apugmemuueckas —~ npocpeccus,
2eoMempuyeckas npoepeccusi;

—  pewamv 3a0ayu Ha APUGMEMUYECKYIO U 2e0MEMPULECKVIO NPOSPECCUIO.

B noBceqHeBHOI1 :KM3HHM U IPU U3YYEHHH IPYTUX MPeIMeTOB:

—  WIIOCMPUPOBAMsb ¢ NOMOWbIO 2PADUKA PEanbHYI0 3A8UCUMOCMb UIU NPOYECc No UX
XapakxmepucmuKkam;

—  UCNONL308AMb CBOUCMBA U 2PAPUK KEAOPAMUUHOU QYHKYUU NPU peuieHuu 3a0ad U3 Opyeux
VUEOHBIX NPEOMEMO8.

TexcroBble 3a1a4n

—  Pewams npocmule u codcHvle 3a0a4y pazHblX MUnos, d maxice 3a0aiu NOGbIUEHHOL
mpyonocmu,

—  UCNOIb306aMb PA3HbBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CIONACHBIX 3a0at 015 NOCMPOEHUs.
NOUCKOBOUL CXeMbl U peulenus 3a0ay,

—  paznuuames mMooelb MeKCma U MoOelb peuleHus 3a0adu, KOHCmMpYyupo8ams K 0OHOU Mooenu
PeueHUss HeCIOMHCHOU 3a0ayu pa3tvle MoOenu MmeKCma 3a0ayu;

—  3Hamb U NPUMEHAMb 06a CNOcoba NOUCKA peuieHus 3a0ay (om mpebo8aHus K yCioeuio u om
VCr08us K mpebo8anuio);

—  MOOenuposams paccyricoenus npu noucKke peulenus 3a0ay ¢ NOMOWbo 2pagh-cxemvl,



—  8blOenAMmb 9MAnbl peuteHUs 3a0aiu U COOePHCaHUue Kaxrcoo2o dmand;

—  yMemb 6b10UpamMb ONMUMANLHLIL MemoO peuleHuss 3a0adu U O0CO3HABAMb GblOOp Memood,
paccmampusams pasiuitbie Memoobl, HAX00UNb PA3HbLE PEUleHUs 3a0adl, eCiu 03MONCHO,

—  aHaIU3UpO8amsv 3ampyoOHeHUs: NPU peuleHUuU 3a0a4;

—  BbINOJHAMb PA3IUYHbIE NPeoOPaA308aAHUST NPEOSIONCEHHOU 3a0ayll, KOHCMPYUPOBAMmMb HOBbLE
3a0a4u u3 OAHHOMU, 8 MOM HYuUcie 0OpamHvle;

—  UHMEPNPemupo8ams GbIYUCTUMEIbHbIE DPe3VAbmamsl 8 3a0aye, UCCLe008amb NOLYYEHHOE
peuterue 3a0adu;

—  AHAIUBUPOBAMb BCEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSI 08YX 00BbEKMO8 U
UBMEHEHUe UX XAPAKMEPUCUK NPU COBMECHHOM O08UICEHUU (CKOPOCMb, 8peMs, PAcCmosHue) npu
peweHuu 3a0aiy Ha O08udiceHue 08yX 00beKmo8 KAK 6 O0OHOM, MAK U 6 NPOMUBONOLONCHBIX
HAanpasneHusIx;

—  UCCe0068amb  8CEBO3MONCHbIE CUMYAYUU NPU peuleHuy 3a0ay Ha O08UdCeHue Nno peke,
PAaAccMampusams pasHvle CUCHeMbl Omcyemad,

—  pewiamv pazHooOpa3Hble 3A0aYU «HA YACTUY,

— pewiamv U 000CHOBbIBAMb C80E peulenue 3a0ay (8blOeisimb MAMEeMAMU4ecKyro OCHO8Y) Ha
HAX0MHCOeHUe Yacmu YUcid U Yucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLd Opoou;

—  0C03HaABamMb U 00BACHAMb UOEHMUUHOCMb 3A0aY PA3HBIX MUNOS, C8A3bIEAIOWUX MPU BETUUHb]
(Ha pabomy, Ha NOKYNKU, HA OBUCEHUE), 8bIOCNAMb IMU BEAUUUHBL U OMHOULEHUSL MeHCOY HUMU,
NPUMEHSIMb UX NPU PEUEHUU 3A0ay, KOHCMPYUPOB8AmMb COOCMEEHHble 3a0ay YKA3AHHbIX MUNOG,

—  81aoemb OCHOBHbIMU MEMOOAMU PEUeHUsl 3a0ad Ha CMeCU, CNLABbl, KOHYEHMPayuu,

—  pewamv 3a0ayu Ha NPOYEHMbl, 8 MOM HUCTIe, CTIONHCHBLE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCNONb3YS
pasHvie cnocoowl;

—  pewamv 1o2udecKue 3a0ayu pasHblMu CHOCObamu, 8 MoM Yucie, ¢ 08yMs OJOKAMU U ¢ MpeMs
OnoKaMU OAHHBIX C NOMOUIbIO MAOAULY,

—  pewamv 3a0ayu N0 KOMOUHAMOPUKe U Meopul 6epoMHOCMeEN HA OCHO8E UCNONb3068AHUS.
UZYUEHHBIX MEeMO008 U 0OOCHOBbIBAMb PeuleHUe,

—  peuamv HeClO0NHCHbLE 3A0aYU N0 MAMEMaAMUIecKol CIMamucmuxe;

—  061a0emb  OCHOBHLIMU MEMOOaMU PEWeHUs. CIONCEMHbIX — 3a0ay.  apu@memuyecKutl,
aneebpaudeckuil, nepebop 8apUAHMOS, 2eOMEeMPUYEeCcKUll, 2paguieckuil, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.

B noBcenHeBHOI KM3HU ¥ P U3YYE€HHH IPYTUAX MPEIMETOB:

—  gbloensmb NpuU peueHuu 3a0ay XapakmepucmuKku paccMampusaemoll 8 3adave Ccumyayuu,
OMIUYHBLE OM PEANbHbIX (Me, OM KOMOPbIX AOCmMpPasUpo8aInucy), KOHCMPYUpPosams HO8ble CUMYyayuu
C YYemom 3Mux XapaKxmepucmux, 8 YdCmHOCMuU, NPU peulerul 3a0ay Ha KOHYeHMpayuu, y4umoléams
NIIOMHOCb 8eujecmsd;

—  pewamv u KOHCMPYUpPosams 3a0a4u Ha 0CHOBE PACCMOMPEHUSL PeAbHbIX CUMYAYULl, 8 KOMOPbIX
He mpebyemcs MOUHbIlL GbIYUCTUMNENbHBLUL PEe3VIbmam,

—  pewams 3a0a4u Ha O8UICEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCMEMbL OMCYemd.
CTaTHCTHKA ¥ TEOPHSsI BEPOSITHOCTEIH

—  Onepuposams ROHAMUAMU: CMOAOYAMbLE U KPY2osble OUaAcpammbl, madauybl OAHHbIX, CpeoHee
apugmemuueckoe, mMeouana, Hauboibulee U HAUMEHbUee 3HAYEHUs. GbLOOPKU, pa3mMax 6blOOPKU,
oucnepcusi U CmaHOapmHoe OMKIOHeHUe, CLYYAUHASL USMEHYUBOCTb,

—  usenexamov uHGopmayuio, NPeOCmMAagieHHyo 8 mabauyax, Ha OUaAspammax, epapurax;

—  cocmasnams mabauysl, CMpoums OUazpammbsl U 2paguku Ha 0CHO8e OAHHBIX,

—  onepuposamv NOHAMUAMU: (DAKMOPUAT YUCTA, NEPECMAHOBKU U COUEMAHUsl, MPeyeOolbHUK
Tackans,

—  NpUMeHamb NPAGUL0 NPOU3BEOEHUsL NPU PelleHUU KOMOUHAMOPHBIX 3a0a4;

—  onepuposamv NOHAMUAMU: CAVYAUHBIL ONbIM, CIVYAUHDBIL 8b100p, UCNbIMAHUE, dNeMEeHMAPHOE
cayyaiinoe cobvimue (Ucxo0d), Klaccuueckoe onpeoeieHue GeposimHOCMU CIYYAUHO20 COObImus,
onepayuy Hao cay4auHbIMU COOLIMUAMU,

—  npedcmasnsams UHGOpMayuro ¢ NOMowbio Kpyeoes Jiliepa;

—  pewiamv 3a0a4u HA BbIYUCIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYecmea Gapuanmos c
NOMOWbIO KOMOUHAMOPUKU.



B noBceqHeBHOI1 )KM3HM U NIPU U3YYEHHHU IPYTUX MPeIMeTOB:

—  u361eKamv, UHMEPRPemuposams u npeoopazosvleams UHGOPMayuio, npeoCmasieHHy0 8
maoauyax, Ha Ouazspammax, 2paguxax, ompaxicarwyio ceolcmea U XapaxKmepucmuKu peanrbHblX
npoyeccos u sA61eHUl;

—  onpedenamb CMAmMUCMuyecKue Xapakmepucmuku 6blOOpOK no madauyam, ouazpammam,
epaguxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yellu peuleHUs 3a0adl;

—  OYeHUsamv 8epOsIMHOCHb PEaibHbIX COObIMULL U S18NEeHUL.

OTtHowmenust

—  Onepuposamb NOHAMUAMU: PABEHCMBO (ueyp, pasHvie Guaypuvl, pageHCmME0 Mpey2oibHUKOS,
napanieirbHoCms NPAMbIX, NepneHOUKYIAPHOCMb NPAMbBIX, Velbl Me#cOy NPAMbIMU, NEePNEeHOUK)IAD,
HAKJIOHHASL, NPOeKyusi, n00odue gueyp, nododHbie hucypol, NOO0OHbBIE MPEY2OTbHUKU,

—  npumenams meopemy Paneca u meopemy o npOROPYUOHATLHBIX OMPE3KAX NPU PeUleHUU 3a0ay,
—  Xapakmepu3o8ams 63aUMHOE PACHOLONCEHUE NPAMOU U OKPYHCHOCIU, 08YX OKPYIHCHOCMEIL.

B noBceHeBHOI1 KM3HU U IPU U3YYEHHH IPYTUX MPeIMETOB:

—  UCNONIb306aMb OMHOWEHUS 01 peuleHUsl 3a0a, 603HUKAIOWUX 8 PealbHOU JHCUSHUL.

N3mepenus u BbIYMCIEHUS

—  Onepuposamsv npedcmasieHusmMu 0 OIuHe, NIOWAOU, obveme Kaxk eeruvuramu. IIpumensmo
meopemy Ilughacopa, ghopmynvl niowaou, 0b6vema npu peuieHuy MHO20UAaA208blxX 3a0al, 8 KOMOPbIX He
8ce OaHHble NPeOCMaslieHbl 56HO, A MpeOyIom BblYUCIEeHUL, ONepuposams 0Oonee UUPOKUM
KOIUYeCmEoM (hOpMY ONUHbL, NAOWAOU, 00beMd, bIYUCTAMb XAPAKMePUCIUKU KOMOUHayutl ucyp
(OKpysicHOCmeEU U MHO20Y20IbHUKOB8) BbIYUCIAMb PACCMOSAHUSA Medcoy qhueypamu, NpuMeHsms
mpuzoHomempudeckue Qopmyvl 05l BbIYUCTIEHUL 8 OOJIee CLONHCHBIX CYUASX, NPOBOOUMb BbIYUCIEHUS
Ha OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTU,

—  Npo8oOUmMb NpOCmvle BbIYUCTIEHUS HA 00bEMHBIX MeNax,

dopmynuposamo 3a0auu Ha 8blUUCTEHUE OJIUH, NIOWAOCH U 00BLEMOB U PEeULamb UXx.

B noBceHeBHOI1 KM3HU U MPU U3YYEHUH PYTUX MPeIMETOB:

—  NpPOBOOUMDb BLIYUCEHUS] HA MECIHOCIU,

—  npumeHAmb HopmyIbl NPU GbIYUCTIEHUIX 8 CMENCHBIX YUeOHbIX npeomemax, 8 OKpyicaoujell
oeticmeumenbHOCmU.

IIpeoOpa3oBanust

. Onepuposams nousmuem O8UNCEHUsT U NPeoOpa308anusi noooodus, 61ademv Hnpuemamu
nocmpoenus ueyp ¢ UCHONb308AHUEM OBUNCEHUL U Npeodpaz’o8anuti noooous, NPUMEHIMb
NoJyYeHHble 3HAHUSA U ONbIM NOCMPOEHUL 8 CMEJCHbIX NpeoMemax U 6 pedbHblX CUmMyayusx
OKpYJHcaoue2o Mupa,

o cmpoums Gueypy, N000OHYI0 OAHHOLL, NOIL30BAMBCS CEOLUCMEAMU NOO00Us 01 0O0CHOBAHUS
ceoticms guayp,
o NPUMEHAMb CEOLLCMBA OB8UNCEHULL OJis1 NPOBEOeHUs NPOCENUUX 000CHOBANHULL C8OUCME huyp.

B noBceHeBHOM »KU3HU M IPU U3YYEHHH APYTUX MPEAMETOB:

° NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb N0000Ue 01 NOCMPOEHUU U BbIYUCTEHULL.
HcTopusi MaTeMaTuKH

— Xapakmepus’oeamb emaz) 6bla(ll01/l4uxc}l mamemamukoe 6 paseumue mamemamuku U UHBLLX
HAyyHbIX obacmet,

— NOHUMAMb POJlb MAMEMAMUKU 6 pa3eumuu Poccuu.

Metoabl MATEMATHKH

- Hcnonvsys uzyuenuvie memoowvi, npo8ooUmMb 00KA3AMeENbCMBO, GbINOIHAMb ONPOBEPICEHUE,

- 8b10UPAMb U3YYEHHble MemOoObl U UX KOMOUHAYUU O] peuleHUss MameMamuieckux 3a0ad;

- UCNONIb3068AMb MamMeMamuyecKue 3HaHus 0151 ONUCAHUSL 3AKOHOMEPHOCMELL 8 OKpYyicalowell
oelicmeumenbHOCmu U NPOU3BEOEHUSAX UCKYCCMBA,

- npuUMeHsms»  npocmeluue NpoSpamMMHble CPeocmed U 3NeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembvl npu peueHuY MamemMamuyeckux 3a0ay.

1.5. IlpeameTnsie pe3yabTaTthl ocBoeHuss OO OO0 MBY «llIkoaa Ne 79»



I'eomeTpus
BorinyckHuK HayuuTcs B 7-9 kiaccax (/151 HCNOJIb30BAHMS B MOBCETHEBHOM KU3HHU U
o0ecreyeHUs1 BO3MOKHOCTH YCIIEITHOTO NMPO0JIKeHUs 00pa3oBaHusi Ha 0a30BOM YPOBHeE)
DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTUKH
—  OnepupoBaTh Ha 06a30BOM YpOBHE® TIOHSATHAMH: MHOXECTBO, OIEMEHT MHOXECTBA,
IIOIMHOKECTBO, IPUHAJIEKHOCTB;
—  3aJaBaTh MHO>KECTBA [IEPEUYHUCIICHUEM UX HIEMEHTOB;
—  HaxoJuTh IiEpecedyeHue, 00beJMHEHNE, [IOAMHOXKECTBO B IPOCTENILINX CUTYaLIHAX;
—  omnepupoBarb Ha 0a30BOM ypOBHE TMOHATHUAMHU: ONpEAETCHHE, aKCUOMa, Teopema,
JI0Ka3aTeNbCTBO;
—  TIPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI 1JIs TOITBEPKACHUS CBOUX BBHICKA3bIBAHUH.
B noBceqHeBHOM KU3HN U IPU U3YYEHUH APYTUX PEIMETOB:
—  HCIIOJIb30BaTh IrpaduuecKoe MpeCTaBICHNE MHOKECTB ISl ONMCAHUS peabHBIX IPOIIECCOB U
SIBJICHUH, IPU PEIICHUH 337a4 JPYTUX YUYCOHBIX PEIMETOB.
Yucaa
—  OnepupoBaTh Ha 6a30BOM ypOBHE NOHATUSIMU: HATYPAJIbHOE YHUCJIIO, LIEJI0E YUCIIO,
OOBIKHOBEHHAA P00k, IeCATUYHASA P00k, CMEIIaHHAs IPO0b, pallMOHAIBHOE YHCIIO,
apudmeTryecKuil KBaJIpaTHbIN KOPEHB;
—  MCIOJIB30BaTh CBOMCTBA YKMCEJI U IIpaBUJila JEUCTBUN IIPY BBIIIOJIHEHUH BBIYNCIICHHN;
- WCIIOJIh30BaTh MPU3HAKH JSIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BEIYUCICHUN U
pEeLIEHUU HECIOKHBIX 3a/1a4;
—  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YUCEN B COOTBETCTBUH C IIPABUIIAMU;
—  OLICHMBATh 3HAYEHME KBAJPATHOTO KOPHS U3 MOJOKHUTEIBHOTO LIEJIO0r0 YNCIa;
—  pacro3HaBaTh palMOHAJIbHBIE U UPPALIMOHAJIBHBIE YNCIIA;
—  CpaBHMBATh YHUCIIA.
B noBceHeBHOM KU3HU U IPH U3YYEHUH JPYTUX PEIMETOB:
—  OLICHMBATh PE3YJIbTaThl BEIYUCICHUN IPU PEIICHUN TPAKTUYCCKUX 3a/1a4;
—  BBINOJHATH CPABHEHUE YKCET B PEAIbHBIX CUTYALIUSX;
COCTABJISITh YUCJIOBBIE BBIPAKEHUS IIPU PEIICHUH TPAKTUYECKUX 33]1a4 U 3a]a4 U3 APYTHX
y4eOHBIX MPEIMETOB.
ToxnecTBeHHBIC TPEOOpPa3oBaHUs
J BrInoaHsATE HECTIOXKHBIE MPEe0Opa3oBaHUs ISl BHIYUCICHUS 3HAYEHUM YHMCIOBBIX BBIPAXKEHUH,
CoJIeprKallMX CTEIEHU C HATypaJbHBIM MOKa3aTelIeM, CTENIEHH C LIE€IbIM OTPULIATEIbHBIM IIOKA3aTENEM;
. BBITIOJHATH HECIOXKHBIE MPeoOpa30oBaHUs LEIbIX BBIPAXKEHHI: pacKpbIBaTh CKOOKU, MPUBOAUTH
MOA00HBIE ClIaraeMble;
J UCIIOJIb30BaTh (OPMYJbl COKPAIlEHHOTO YMHOXEHHS (KBaJgpaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILIEHUS BBIYUCICHUHN 3HAYEHUN BBHIPAKECHUI;
. BBHITIOJHATh HECTIOKHBIE MPeoO0pa3oBaHUsS IPOOHO-TMHEWHBIX BBIPAXKEHHH U BBIpAXEHHH C
KBaJPaTHBIMUA KOPHSIMH.
B noBceaHeBHOM KU3HU U PH U3YYEHUH APYTUX PEAMETOB:
. MMOHMMATh CMBICII 3aIIMCH YHUCIIA B CTAHJAPTHOM BU/IE;
o OTIepUpPOBATH Ha 0A30BOM YPOBHE MOHITHEM «CTaHAAPTHAS 3aMUCh YHCTIaY.
YpaBHeHNS M HEPABEHCTBA
—  OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSTUSMHU: PAaBEHCTBO, YMCIOBOE PaBEHCTBO, ypaBHEHUE,
KOpEHb YpaBHEHHUS, pELIEHUWE YpaBHEHHUs, YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO, peELICHUE
HEPABEHCTBA,
—  NPOBEPSATH CIPABEITUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
—  pemiaTh JTWHEWHBIE HEPABEHCTBA M HECTIOKHBIC HEPABEHCTBA, CBOJISAIINECS K TMHCHHBIM;

% 3pech ¥ janee — PAcro3HABATH KOHKPETHBIE IIPHUMEPHI OOIIMX MOHATHH MO XapaKTePHLIM IIPH3HAKAM, BBIIOJIHATH
JICUCTBHUS B COOTBETCTBUH C OIPEACIEHUEM U ITPOCTECHIIIMMU CBOHCTBAMHM ITOHSATHH, KOHKPETU3UPOBATh ITpUMepaMu o0Iue

TIOHATHA.



—  PpelIaTh CUCTEMbI HECTIOKHBIX IMHEWHBIX YpaBHEHHH, HEPABEHCTB;

—  TIPOBEPSATH, SIBJIAETCS JIM JAaHHOE YUCIIO PEIIEHUEM YpaBHEHNUs (HEpaBEeHCTBA);
—  pemiaTth KBaJpaTHbIE ypaBHEHU 10 (OpMyJie KOPHEH KBapaTHOIO ypaBHEHUS;
—  u300pa)kaTh PELICHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSIMOM.

B noBceqHeBHOI1 JKM3HM ¥ IIPH M3YYEHHHU APYTUX NPeIMeTOB:

— COCTaBJIATh U peLIaTh JUHENHbIC YPaBHEHUS IPU PELIEHUHN 3a/1a4, BOSHUKAIOLIUX B IPYTUX
y4eOHBIX TpeaAMeTax.

DOyHKIHUU

— HaxonuTh 3HaueHne GYHKLUY 10 33laHHOMY 3HAYEHUIO apI'yMEHTA;

— HaXOJIUTh 3HAUEHHE apryMEHTa 10 33aHHOMY 3HAUCHHIO (DYHKIIMH B HECIIOKHBIX CUTYaLUsIX;

—  ONPENEIATH NOJIOKEHUE TOUKH 10 €€ KOOPAMHATAaM, KOOPJIMHAThI TOUKHU 10 €€ MOJIOKEHUIO Ha
KOOpJIMHATHOM IIOCKOCTH;

— 1o TrpaduKy HaxoOUTh OOJIACTh ONPEAEICHUs, MHOXKECTBO 3HAUEHUM, HYIM QYHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHMs M YOBIBAaHHsI, HANOOJIbIIIEe M HANMEHbIIIEE
3Ha4eHus1 QyHKLNY;

— cTpouTh rpaduK TMHEHHON QyHKINY;

— TpOBEpATh, SBISACTCS JU JaHHBIA Tpapuk TpadukoM 3amaHHOM (yHKIMM (TMHEHHOH,
KBaJIpaTU4HOM, 00paTHON MPOMOPLHUOHAIILHOCTH);

—  OIpEeneNsATh MPUOIMKEHHBIC 3HAYCHHUS KOOPIMHAT TOYKHU NepeceueHHst TPapuKOB (HYHKITHIA;

— omepupoBath Ha 0a30BOM YpOBHE MOHATHUSAMH: IIOCIEIOBATEIBHOCTD, apupMeTHYeCKas
Iporpeccusi, reOMeTpu4ecKas porpeccus;

— pemiarh 3a/1la4d Ha MPOTPECCHU, B KOTOPBIX OTBET MOKET OBITh MOJYYEH HEMOCPEICTBEHHBIM
1oJicueToM 6€e3 npuMeHeHus popmyi.

B noBceqHeBHOI1 JKM3HM U IIPU M3YYEHHHU IPYTUX MPeIMeTOB:

— WCIIOJIb30BaTh TPaQUKH peaIbHBIX MPOIECCOB M 3aBUCHMOCTEH Ui OMPEICTICHUS UX CBOWCTB
(HamOonpIIie W HAWMEHBIIWE 3HAUCHHS, NPOMEXKYTKH BO3pacTaHMs M YyObIBaHMA, 00IacTH
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

— WCIIOJIB30BaTh CBOWCTBA JHMHEHHOW (yHKIMM M ee rpaduK MpU PElIeHWH 3a1a4 H3 APYTHX
Y4eOHBIX IPEMETOB.

CraTucTHKA U TeopHs BeposITHOCTel

— HWwmerps mpencraBieHne 0 CTATUCTUUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIIy4allHOTO
coOBITHSI, KOMOMHATOPHBIX 3a]a4ax;

—  pemaTh NpocTeiire KOMOMHATOPHBIE 33/1a91 METOIOM MPSIMOT'0 U OPraHU30BaHHOTO epedopa;

— TPEeACTaBJIATH JaHHBIE B BUJIE TaOJIUL], IUarpamMmm, IrpaduKos;

— YUTaTh MHPOPMAIHIO, IIPE/ICTABICHHYIO B BUJIE TAOJIMILIbI, AMATPAMMBI, TpaguKa;

—  ONPEIENATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YHCIIOBBIX HA0OPOB;

— OLICHUBATh BEPOATHOCTb COOBITHSI B TPOCTEHIINX CITy4asiX;

— HMEeTh [IPE/ICTAaBICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBceqHeBHOI1 JKM3HM U IIPU M3YYEHHHU IPYTUX MPeIMeTOB:

® OILIEHMBAThH KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM IIepedopa;

® UMETh IPEJCTABICHUE O POJIU MPAKTUYECKHU IOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHUI;

® CpaBHHBATb OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKH, MOJIYYEHHBIE B IIPOLIECCE PEIICHMUS
IIPUKJIAIHON 3a/1a4M, U3yUEHMsI PEAIbHOTO SIBJICHMS,

—  OLIGHUBATh BEPOSITHOCTb PEAIbHBIX COOBITHI U SIBJIEHUH B HECIIOXKHBIX CUTYaIIHsX.

TexkcToBBIE 321241

— PemaTh HecI0XKHBIE CIOKETHBIE 3a/1a41 PA3HBIX TUIIOB HA BCE apu(METHUECKUE EUCTBUS;

— CTpOUTH MOJIEJb YCIOBHS 3a7auu (B BUJIE TaOIUIIbI, CXEMbl, PUCYHKA UM YPaBHEHUs), B
KOTOPO#1 TaHBbI 3HAYEHMSI IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUYUH, C LENIbIO IOMCKA PELLIECHUS
3aJauu;

—  OCYUIECTBJIAATh CIIOCO0 MOKCKA PELIECHUS 33a]1a4H, B KOTOPOM PacCyXkJI€HUE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

— COCTaBJIAATH IJIaH PEIICHUS 33/1a4H;

—  BBLACJATH TaIbl pEeLICHUS 3a/]a4y;



— HHTEPIPETHUPOBATh BBIYUCIUTEIBHBIC PE3YJIBTATHI B 3a1a4€, HCCIEA0BATh ITOIy4EHHOE
pellIeHne 3a1a4u;

— 3HaTh Pa3JINYME CKOPOCTEH 0OBEKTa B CTOSUYCH BOJIE, TPOTHB TCUECHUS U 110 TEUCHHIO PEKHU;

— pelaTh 337a4u Ha HaX0XIEHUE YaCTH YMCIIa U YUCJIa 110 €0 YacTu;

— peuiartk 3a/1a4M pa3HbIX TUIIOB (Ha padoTy, Ha IOKYIIKH, HA JBH)KEHUE), CBA3BIBAIOIINX TPU
BEJIMYUHBI, BBIIEIATH 3TH BEJTMYMHBI M OTHOLLEHUS MEKY HUMU;

— HaxOJUTh IIPOLEHT OT YMCJIA, YUCJIO I10 NPOLIEHTY OT HET0, HAXOAUTD MPOLICHTHOE CHUKCHHE
WM NIPOLICHTHOE MOBBIILIEHUE BEINYNHBL;

—  pellaTh HECJIOXKHbIE JJOTUYECKHUE 3aJa4l METOAOM PacCyKICHHUM.

B noBceqHeBHOI1 JKM3HM ¥ IIPH M3Y4YEHHHU APYTUX NPeIMeTOB:

— BBLABUIaTh THUIIOTE3bl O BO3MOXKHBIX IIPENEIbHBIX 3HAYEHUSIX MCKOMBIX B 3a/lay€ BEIUYMH
(menaTh NPUKUJIKY).

I'eomerpuyeckue purypbl

e OmnepupoBath Ha 6a30BOM YPOBHE MOHATUAMHU F€OMETPHUUECKUX DUTYD;

e U3BJIEKATh MH(OPMAIHIO O TEOMETPUYECKHX (PUTypax, MPEICTABICHHYIO Ha YePTEkKax B SBHOM
BHUJIC;

® I[IPUMEHSATH JJIs PELICHUs 3a/1a4 FeOMeTpUYecKre (DaKThl, €CIIM YCIOBUS UX IPUMEHEHUS 3a1aHBbI
B SIBHOU (opMme;

® pelaTh 337a4d HAa HAXO0XKJIEHUE FTeOMETPUYECKUX BEIMYHMH 10 00pa3aM WM alrOpUTMaM.

5. B moBcegHeBHO KM3HH U IPU M3YYeHUH IPYTUX NPeIMeTOB:

®  HCIIOJIB30BaTh CBOMCTBA FT€OMETPUUYECKUX (PUTYp Ul pelIeHUs TUIOBBIX 33/1a4, BOSHUKAIOLIUX
B CUTYallUsAX [IOBCETHEBHOM JKMU3HHU, 3a]1a4 IPAKTUUYECKOIO COJIEPIKaHNUS.

OTtHowmenust

— OmnepupoBars Ha 6a30BOM YpOBHE IOHATHSAMM: PABEHCTBO (UIYp, paBHbIE (PUTyphl, pABEHCTBO
TPEYrOJIbHUKOB, NIapaLIEIbHOCTD MPSAMBIX, NEPIEHANKYISAPHOCTD IPSMBIX, YTJIbl MEXKIY HMPSIMBIMH,
NIEPIEHIUKYJIAP, HAKJIIOHHAS, IPOEKIIMSL.

6. B moBceHeBHON KM3HH U IPU U3YYEHUH IPYTUX NPeIMETOB:

— HCIOJb30BATh OTHOIICHUS AJIS PEIICHUS IPOCTEUINX 3a]a4d, BOSHUKAIOIIUX B PEAIILHOM KU3HMU.

N3mepenus u BbIYMCIIEHUS

— BbInonHATE U3MEpeHue JUIMH, PACCTOSIHUM, BEIMYUH YIJIOB, C IOMOIIbIO UHCTPYMEHTOB IS
W3MEPEHUH JIJINH U YIJIOB;

— NpUMEHATHh (HOPMYIIbI NIEPUMETpa, IUIOLAAN U 00beMa, IO MOBEPXHOCTH OTIEIIbHBIX
MHOT'OTPaHHHUKOB IPU BBIUMCIIEHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY;

— npuMeHsTh Teopemy Iudaropa, 6a30BbIe TPUTOHOMETPUYECKHE COOTHOLIEHUS JUIs BBIUMCIICHUS
JUIVH, PaCCTOSIHUH, TUIOIIAAEH B MPOCTEHIINX CIIydasX.

B noBceqHeBHOI1 JKM3HM U IIPU M3YYEHHHU IPYTUX MPeIMeTOB:

® BBHIUMCIIATH PACCTOSHUS HA MECTHOCTH B CTaHJIAPTHBIX CUTYalUsX, IUIOIIAAU B IPOCTEUILNX
clly4yasix, IpUMEHSTh (POpMYJIbl B MPOCTEHIINX CUTYAIUSIX B TIOBCEIHEBHON KU3HH.

I'eomeTpuyeckmne nocrpoeHus

e 300paxarh TUMNOBBIE IUIOCKKUE (PUTYpPHl U QUTYpHI B MPOCTPAHCTBE OT PYKU M C IOMOIIbIO
UHCTPYMEHTOB.

7. B noBceaHeBHOI JKM3HHM W NIPU U3Y4YEHUH IPYTHX MPeIMeTOB:

®  BBINOJHATH IPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B pEAJIbHOM JKU3HHU.

I'eomeTpuyeckue npeodpasoBaHus

e Crpouts purypy, CAMMETPUYHYIO TaHHOU (PUType OTHOCUTENILHO OCH U TOUKH.

B noBceqHeBHOI JKM3HM ¥ IPH M3YYECHHHU IPYTUX NPeIMeETOB:

® pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPY’KAIOLIEM MHUPE;

® pacro3HaBaTh CHMMETPHUUYHBIE GUTYPHI B OKPY>KAIOILIEM MHUPE.

BekTopbl U KOOPAUHATHI HA IVIOCKOCTH

— OnepupoBatb Ha 6a30BOM YPOBHE MOHATUSAMH BEKTOP, CyMMa BEKTOPOB, TPOU3BEACHNE BEKTOPA
Ha YUCJI0, KOOPAUHATHI HA IJIOCKOCTH;

—  OIpeneNnaTh NpUOIMKEHHO KOOPAWHATHI TOUKHU IO €€ U300paKeHUI0 Ha KOOPAMHATHON
IJIOCKOCTH.

8. B moBceIHeBHON KM3HH U IPU U3YYEHUH IPYTUX NPeIMeTOB:



— HCIIOJIb30BaTh BEKTOPHI JJISl PEHIeHMs] MPOCTEHIINX 3a7ad Ha OMpEIeIeHHe CKOPOCTH
OTHOCHUTEJILHOTO JIBUKEHUSI.

Hcropust MaTeMaTHKH

— OnuckIBaTh OTJENbHBIE BHAAIOIINECS PE3YIbTAThl, IOJIyY€HHBIE B XOJI€ Pa3BUTUS MATEMaTUKH
KaK HayKH;

— 3HAaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMUPHOHN UCTOPUEH;

— [OHHUMATbH POJIb MAaTEMAaTUKH B pa3BuTHH Poccuu.

Metoabl MaTEeMaTHKH

— Broibupats noaxoasimui u3y4eHHbIH METO AJIs PEeLIeHHs] M3YYE€HHBIX TUIIOB MaTEMaTHYECKHX
3ajay;

— IIpuBoauTth mpuMepbl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYXKarollel AeHCTBUTEILHOCTH U
IIPOU3BEACHUAX UCKYCCTBA.

1.6. MaremaTuka: I'eomeTpus
BbInyCKHHMK NOIy4YUT BO3MOKHOCTH HAYYHMThHCS B 7-9 Ki1accax /i1 o0ecniedeHusi BO3MOKHOCTH
YCIIEIIHOT'0 IPOJO0JIZKeHHsI 00pa30BaHHs HA 0230BOM H YIJ1y0JEHHOM YPOBHSAX

I'eomerpuuyeckne purypsi

—  Onepuposamv NOHAMUAMU 2e0OMEMPULECKUX uzyp;

—  U361eKamv, UHMEPNPEMUPO8ams U npeoopazo8vbléanb UHGOPMAYUIO O 2e0MEMPULECKUX
Queypax, npedcmasieHHy0 Ha Yepmedlcax,

—  npumeHsmb ceomempuyecKkue haxmol 0Jisi peuleHus 3a0ad, 8 Mom yucie, npeonoiaearouux
HECKOJIbKO UWA208 PeuleHusl,

—  opmyruposamsv 6 npocmenuux CLyuasx ceOUCMEa U NPUHAKU pueyp;

—  00Ka3bl8amb 2eOMempuiecKue YmeepiCoeHus.,

—  e1ademb CMaHOApmHOU Kidaccugurayuetl RI10CKuUx gueyp (mpey2oibHuKkos u
Yemulpexy2oibHUKOS).

B noBcenHeBHOI KM3HU ¥ IPH U3YYE€HHH IPYTHX MPEIMETOB:

—  UCNOIBL306aMb CEOUCMEBA 2eOMEMPULECKUX (PuYp 01 PeuleHUst 3a0ay NPAKMu4ecKo2o
xapakmepa u 3a0ay U3 CMENCHbIX OUCYUNTUH.

OTtHomICHUS

—  Onepuposamv NOHAMUAMU. PABEHCMBO pu2yp, pasHvle ucypsl, PABEHCMBO MPeEy20bHUKOS,
napanieibHOCMy NPSIMbIX, NEPREHOUKYTIAPHOCHL NPIMBIX, Yelbl MeHCOy NPAMbIMU, NePREeHOUKVIAD,
HAKJIOHHAS, NPOeKyust, noooobue gueyp, no0obHbie hucypsl, NOOOOHBIE MPEY2ONbHUKU,

—  npumenamos meopemy Daneca u meopemy 0 NpONOPYUOHATLHLIX OMPEIKAX NPU PEUeHUU

3a0au;

—  Xapakmepuzoeamuv 63aUMHOE PACNOLOHNCEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYHCHOCTIEU.

B noBceqHeBHOI1 :KM3HM U IPU U3YYEHHH IPYTUX MPeIMeETOB:

—  UCNONb306aMb OMHOUEHUSA OJisl peuleHus 3a0a, 03HUKAIOWUX 8 PEANbHOU HCUSHU.

N3mepenus u BbIYMCTEHUS

—  Onepuposameb npedcmasieHusmu o OJIuHe, NIOWaAou, obveme kax eeruuurnamu. llpumensmo
meopemy Ilughacopa, ghopmynvl nnowaou, oovema npu pewieHuy MHO2OUA208bIX 3A0ay, 8 KOMOPLIX He
gce OamHble NPeOCmasienvl s6HO, d MpedVIOm BbIYUCTIeHUL, Onepuposams 0onee UWUPOKUM
KOAU4ecmeom Gopmyn Onunsl, n1owaou, 00vema, 8blYUCIsims XapaKmepucmuku Komounayui gueyp
(OKpydICcHOCMEU U  MHO20Y2ONbHUKOB) BbIYUCTAMb PACCMOSAHUS MexcOy ueypamu, npumeHsams
mpuzoHomempudeckue Qopmynvl O BbIYUCTIEHUL 8 DOJIee CIONACHBIX CVUASX, NPOBOOUMb BbIYUCTIEHUS
Ha OCHOBe PABHOBENUKOCMU U PABHOCOCMABIEHHOCTU,

—  nposooumb npoCmvle 8bIYUCIeHUs HA 0ObEMHBIX Menax;

- opmyruposams 3a0auu Ha bIvUCTEHUE OIUH, NIOWAOEU U 00HEMO8 U peuamsb UX.

B noBceqHeBHOI1 KM3HHU U IPU U3YYEHHH IPYTUX MPeIMETOB:

—  NpOB0OUMb BLINUCTICHUS HA MECMHOCU,



—  npumeHAmMb OPMYNbl NPU BLIYUCIECHUAX 8 CMEJHCHLIX YUeOHbIX npeomMemax, 8 OKpyicaroujeti
oeticmeumenbHOCmU.
I'eomeTpuyeckue nocTrpoeHus
—  HM3obpasicams ceomempuyeckue ghuzypvl no mexKcmo8oMy U CUMBOTbHOMY ONUCAHUIO,
—  €80000HO ONEPUPOBAMb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECTIONCHBIX CIYYASX,
—  8bINOJIHAMb NOCMPOEHUS. MPEY2O0TbHUKO8, NPUMEHAMb OMOebHble Menmoobl NOCMPOEHUL
YUPKYIeM U TUHEKOU U NPOBOOUMb Npocmeliiue UCCie008aHUsl YUCIA peuleHUl;
—  u300pasxicamv munogule niocKue hucypol u 06veMHble Mead ¢ HOMOWbIO NPOCMEtUUX
KOMNbIOMEPHBIX UHCMPYMEHMOS.
B noBceHeBHOI1 *KM3HHU U PU U3YYEHHH PYTUX MPeIMETOB:
—  8bINOJIHAMb NPOCMeriuiue NOCMPOeHUs HA MECIHOCMU, He0OX0OUMbLE 8 PeaNbHOU HCUSHU,
—  oyeHusamv pasmepvl peaibHblX 00LEKMO8 OKPYHCAIOue2o Mupa.
IIpeoOpa3oBanus
J Onepupoeéamv nonsamuem O08UdNCeHUs U Npeobpas0eanus nooodus, 61ademsv npuemamu
nocmpoenus ¢ueyp ¢ UCNONb308AHUEM OBUNCEHUL U NPeodpaz08anuti No0ooOUs, NPUMEHIMD
NOJYYeHHble 3HAHUSA U ONbIM NOCMPOEHUU 6 CMEJNCHLIX NpeoMemax U 6 pealbHblX CUmyayusx
OKpYHCaoOUie2o Mupa,
. cmpoums gueypy, n000OHYI0 OAHHOU, NONL308AMbBCA CEOUCMBAMU NOO0OUSL Ol 0OOCHOBAHUS
ceoticme ¢ueyp;
. NPUMEHAMb CEOUCMBA O8UICEHULL 0151 NPOBEOeHUsl NPOCMeEUUX 000CHOBAHULL CBOUCME (huyp.
B noBce1HeBHOI1 *KM3HU U MPU U3YYEHUH IPYTUX MPeIMETOB:
. NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb N0000Ue O0Ji NOCMPOEHUU U BbIYUCTEHULL.
BekTopbI H KOOPAUHATHI HA IVIOCKOCTH
—  Onepuposamv nOHAMUAMU BEKMOP, CYMMA, PAZHOCMb GEKMOPOS, NPOU3GeoeHue 8eKmopa Ha
YUCTIO, Y2071 MeHCOy 8eKmMopamu, CKauaApHoe npousseoenue eKmopos, KoopouHamsl Ha Ni0CKOCMU,
KOOpOUHamul 8eKmopa,
—  GLINONHAMbL Oelcmeusi Hao GeKMopamu (ClOdCeHue, BblYUumanue, YMHOJMCEHUe Ha YUCTo),
BLIYUCTAMb CKATISIPHOE NPOU3BEOeHUe, ONPeoeiimsb 8 NPOCMEUWUX CIYUASX Y20l MeHCOY 8eKMOopami,
8bINOIHAMb PA3NONACEHUE 8eKMOPA HA COCMAGIAowUe, NPUMEHAMb NOJIyYeHHble 3HAHU 8 husuKe,
NOb308AMbCS POPMYNIOU BLIYUCTEHUS PACCMOSIHUS MEHCOY MOUKAMU NO U3BECMHBIM KOOPOUHAMAM,
UCNOIb306aMb YPAGHEHUS (uyp O/ peuleHus 3a0ay,
—  NpUMeHsImMb 6eKMOpPbl U KOOPOUHAMbL OJISl PEULCHUS] 2eOMeMPULEeCKUX 3a0ay HA bIYUCTEHUe ONIUH,
yenoa.
B noBceHeBHOI1 *KM3HU U PU U3YYEHUH IPYTHX MPeIMETOB:
—  UCNOL308aMb NOHAMUS 8EKMOPOS U KOOPOUHAM 0] peulenus 3a0a4 no gusuxe, 2eoepaguu u
Opyeum yyeOHbIM npeoMeman.
Hcropusi MaTeMaTHKH
—  Xapaxmepuzosamv 6K1A0 GbLOAUUXCS MAMEMAMUKO8 6 pa3eumue MamemMamuky U UHbIX
HayuHwlx odracmeli;
—  NOHUMamb poib Mamemamuxu & passumuu Poccuu.
MeToabl MATEMATHKH
—  Hcnonw3sys uzyuennvie Memoosvl, Npo8ooUmMs 00KA3AMeNbCME0, 8bINOIHAMb ONPOBEPHCEHUE;
—  8blOUpams uzyueHHvle Memoobl U UX KOMOUHAYUY OJisl peUleHUs MameMamuyecKux 3a0ay,
—  UCNONb308aMb MamemamudecKue 3HaHus Ol ONUCAHUSL 3AKOHOMEPHOCMeEU 8 OKpyicaroujel
oelicmeumenbHOCmuy U NPoU36e0eHUsAX UCKYCCMBA,

— npumeHsAmb npocmeuuiue NpoSpaMMHble CPeoCmed U  INEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peuenuy Mamemamudeckux 3a0ay.

2.1. Copep:xanue yueOHOIo npeamera «Ajaredpay»

Copep:xanue Kypca MaTeMaTuKH B 7—9 Kiaccax
Yucna
PanmonanbHble ynciia



MHOXeCTBO pallMOHATIBHEIX Yncelsl. CpaBHEHUE pallMOHAIBHBIX Yucen. JledCTBHS C pallMOHAILHBIMU YUCIIAMH.
Tlpeocmasnenue payuonanbHO20 YUCIA 0eCAMUYHOL 0podbIO.

HppaunonanbHblie Yncia

[NonsiTre mppannoHampHOTO Yncia. Pacro3HaBaHue MppalMoOHANbHBIX Yrcend. [IpuMepsl 10Ka3aTenbCTB B

anredpe. MppannoHaasHOCTh YnCa ~.'|-2 [Ipumenenne B reomerpun. CpasHeHue UppayuoHAIbHBIX YUCEL.
Muoacecmeo deticmeumenvHuIX yuce.

ToxnecTBeHHbIE MPeodpa3oBaHus

YucJioBble U 0yKBEHHbIE BLIPAKEHHUS

Bripaxenue ¢ nepemeHHOM. 3HaueHne BelpakeHHs. 11o/icTaHOBKA BbIpa)KEHUI BMECTO NIEPEMEHHBIX.

Ilenbie BhIpaKeHUs

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeneM U ee cBoiicTBa. [IpeoOpa3oBanus BeIpaKeHHUH, COAEPKAILUX CTETICHH C
HaTypalbHBIM IIOKA3aTEIIEM.

OpHouneH, MHOrowIeH. JleficTBHUA ¢ OJHOUYJIEHaMU M MHOTOWIEHaMH (CIIOKEHUE, BBIUUTAHHE, YMHOKEHUE).
@opMysBl COKpAIlEHHOTO YMHOKEHHUS: pa3HOCTh KBaJpaToB, KBaJIpaT CyMMBl U pa3HocTH. PasnmoxeHue
MHOT'OYWICHa HA MHOXHTEJIU: BbIHECEHHE OOIIEro MHOKUTENS 32 CKOOKHU, epYnnuUposKa, npumeHenue Gopmyn
coxpawjennoco ymuoxcenus. Keaopamnuiii mpexunen, paznosicenue Keaopammozo mpexunieHa Ha MHOICUMENU.
Jlpo0Ho-panoHAIbHbIE BbIPAKeHUSs

Crenens ¢ 1eibIM NokaszareneM. [IpeoOpazoBanne ApOOHO-TMHEHHBIX BBIPRKEHHIN: CIOXKECHUE, YMHOXKCHHUE,
neneHue. Aneeopauieckas opodw. Jonycmumoie 3HaUeHUss NEPEMEHHBIX 8 OPOOHO-PAYUOHANLHBIX GbIPAICCHUSX.
Coxpawerue aneeopauyeckux opobei. Illpusedenue ancebpauueckux Opobeil K obwemy 3HAMEHAMENIO.
Heticmeus c aneebpauneckumu OpobaMU: CLOXHCEHUE, 8bIUUMANUe, YMHONCEHUE, OelleHUe, 6036e0eHIUe 8 CIIENeHb.
IIpeobpasosanue svipasxcerul, COOEPHCAUUX 3HAK MOOYJIA.

KBagpaTHbie kopHH

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpasoBaHne BhIpaXKeHHH, COAEPIKANUX KBaJIpPAaTHBIE KOPHHU:
YMHOKEHHE, JAeJICHNE, BHIHECEHNE MHOXKHUTENSI M3-T10]] 3HAKA KOPHS, BHECEHUEe MHOICUMENs NOO 3HAK KOPHSL.
YpaBHeHMs1 U HepaBeHCTBA

PagBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YUCIIOBBIX paBEHCTB. PABEHCTBO ¢ NEPEMEHHOM.

YpaBHeHus

[lonsTHe ypaBHEHUs U KOpHS ypaBHEeHUs. [Ipedcmasnienue o pasHocunvhocmu ypasnenuil. Oonacmo
onpeoeneHus ypagrHeHus (001acms 0OnyCmMUMbIX 3HAUEeHUl NepeMeHHOl).

JluHeliHOe ypaBHeHHE U er0 KOPHU

Pemenue nuneliHbIX ypaBHeHUH. Jluneiinoe ypaenenue ¢ napamempom. Konuuecmeo kopHeu TuHeuHo20
ypasHenus. Pewenue TunelinbIX ypagHeHuli ¢ napamempom.

KBagpaTHoe ypaBHeHHe U €r0 KOPHU

KBagpatuele ypaBHeHus. Hemomnele kBagpaTHble ypaBHEHHs. [IMCKpUMHMHAHT KBaJIpaTHOI'O ypaBHEHUSL.
dopmyra KopHE# KBagpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema. Pemenne
KBaJ[paTHBIX YpaBHEHHI:UCTIONb30BaHHE (POPMYIIBI JJIsl HAXOXKACHUS KOPHEH, epaghuueckuti memoo peuiteHus,
Ppasnodicenue Ha MHOJICUmenu, noobop KOopHell ¢ ucnoavsosanuem meopemvl Buema. Konuuecmeo xopmei
K6aOpamuo20 ypagHeHus 6 3asUcCUMocmu om e2o Ouckpumunanma. buxeadpamuvle ypaenenus. Ypasnenus,
€800UMble K TUHeNbIM U Keaopamubim. Keaopamuvle ypasnenus c napamempom.

JApodHo-paninoHanbHble YPABHEHUS

Pemenwne mpocTeimux ApoOHO-TMHEWHBIX YpaBHEHUNA. PeueHue OpoOHO-payUOHATbHbIX YPAGHEHULL.

Memoowl pewenus ypasuenuil: Memoobl PAGHOCUILHLIX NPeoOPA308anull, Memoo 3aMeHbl NePEeMeHHOU,
epaguueckuii memoo. Mcnoiv3o8anue c8olicms GyHKYUll npu peuteHuy ypasHeHull.

IIpocmetiwue uppayuonanvivie ypasnenus euoa | f (X) =a, \/ f (X) = \/ g(x) .

Ypasuenus suoa X" = A . Vpaenenus 6 yeavix wuciax.

Cucrembl ypaBHeHHUI

VYpaBHeHHE ¢ [BYMSsI lTepeMeHHbIMU. JIMHEHHOE ypaBHEHUE C IBYMsI IepeMEHHbBIMHU. [Ipsivas kak epaguyeckast
UHmMepnpemayusi TUHelHo020 YPasHeHUs ¢ 08YMs NepeMeHHbLMU.

[lonsaTHe cucTeMsl ypaBHEHHI. PelieHne cuctemMsl ypaBHEHUI.

Metoapl pemieHusT CUCTEM JIMHEHHBIX YpaBHEHUN C ABYMsSI TIEPEMEHHBIMU: 2pagpuyeckuli Memoo, memoo
C0ICEeHUsT, METOJT TIOJICTAHOBKH.

Cucmembol TUHELHBIX YPAGHEHUL C NAPAMEMPOM.

Hepagencrsa

Uucnossle HepaBeHcTBa. CBOMCTBA YHMCIOBBIX HepaBeHCTB. [IpoBepka clipaBeMBOCTH HEPaBEHCTB IMPH
3aJJaHHBIX 3HAYCHUSAX IEPEMEHHBIX.




HepaseHnctBo ¢ mepemennoil. Ctporne W HecTporue HepaBeHCTBA. (Qbaacms onpedenenus HepaseHCcmed
(0obracms 0OnyCmMuUMbIX 3HAYEHUU NEPEMEHHOLL).

PeliieHne TMHEWHBIX HEPABEHCTB.

Keaopamnoe nHepasencmeo u eco pewienus. Pewenue xeadpamuvix HepaseHCM8: UCNONb308AHUE CBOUCME U
epagura KeadpamudHol QyHKYUU, Memoo UHMepP8alos. 3anucy peuleHus KeaopamnHo20 HepaseHCmaa.
Pewenue yenvix u 0poOHO-payuoHaIbHBIX HEPABEHCTNE MEMOOOM UHMEPBAIIOS.

CucreMbl HEPABEHCTB

CucteMbl HEpaBEHCTB C OOHOU MepeMEHHOH. Pelenne cucteM HEPaBEHCTB ¢ OHOW NIEPEeMEHHON: JIMHCHHBIX,
Kkeéadpamusix. N1300paskeHne pereHns CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOiL. 3aluch penIeHns CUCTEMBI
HEpPaBEHCTB.

LORUEININ

IonsTHe pyHKIMU

JlexapToBBI KOOPAWHATEI Ha TUIOCKOCTH. DOpMHpOBaHWE TPEACTABICHUH O METApeAMETHOM MOHSTHH
«koopauHaTe. CriocoObl 3amanus QYHKIUI: aHATUTHYECKUA, Tpadudecknii, Tabmu4HbIi. ['paduk QyHKINN.
[Tpumepsl QyHKIMIA, MOTy4aeMbIX B MPOLECCE HUCCIEAOBAHUS PA3IMYHBIX PEANbHBIX MPOLECCOB M PEIICHUS
3amay. 3HadeHue (yHKIUH B Touke. CBo¥cTBa PyHKIMIA: 00JaCTh OMpeIeIeHnsI, MHOXKECTBO 3HAYSHHH, HYIIH,
MIPOMEXYTKHA 3HAKOIIOCTOSHCTBA, YeMHOCHb/He4emHocmy, TIPOMEXYTKA BO3pacTaHWiA ¥ yOBIBaHHA,
HaunOosblllee 1 HauMeHbIee 3HaueHus. MccnenoBanue GyHkuuu mo ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmuv pynxyuu. Kycouno 3adanuvie ghynxyuu.

JIuneitHas pyHKIUSA

CgoiicTBa 1 rpaduk THHEHHON HyHKINH. YTI0BOH K03 punmeHT npsamoii. Pacnionoxenne rpaduka TMHEHHON
(hYHKITMH B 3aBUCUMOCTH OT €€ YIJIOBOro K03 duiimenTa u cBOOOAHOTO wieHa. Haxooicoenue kodghduyuenmos
JUHENHOU QYHKYUU 1O 3A0AHHBIM YCIO0GUAM: NPOXOJCOeHUe NPAMOU uepe3 08e MOUKU C 3A0AHHbLIMU
KOOPOUHAMAaMu, npoxXoxicoeHue npsamotl yepe3 OaHHYI0 MOUYKY U NAPAaileibHOU OAHHOU NPAMOLL.
Kpagparnunas ¢pyHkums

CgroticTBa u rpaduk kBagpatuuHoil pyHkIuu (mapadona). [locmpoenue epapura keadpamuyuHou GyHKyuu no
mouxam. Haxoxpaenue Hyled KBagpaTUYHOH (YHKIHH, MHONCECBA  3HAYEHUL, NPOMEICYIMKO
3HGKONOCMOAHCNEA, NPOMENCYMKO8 MOHOMOHHOCHIU.

OopaTHasi nponopUUOHATBHOCTD

CpoiictBa Qynkuun Y = y = *’_‘ Tunep6ona.
X

X

I'pagpuxu gynryuii. Ilpeobpazosanue epaguxa ¢yuxkyuu y=f(x) 012 nocmpoenus epagpuxos GyHxyuil

6uoa y = af (kx +b)+ c - K

IT'papuru pymxyuii y=a+ — '
X+b

y:
-J)Ty y:"f.llr)‘f_l y:|X|

IocenoBaTeIbHOCTH U MIPOTPECCUHU

UucnoBass  mocnefoBaTeNbHOCTh.  [IpuMepbl  YHCIOBBIX  TOcieAoBaTelbHOCTEH.  beckoHeuHble

MocJe/I0BaTeIbHOCTH. AprdMeTHueckas mporpeccus U ee coiictBa. ['eomerpudeckast nporpeccusi. Qopmyna

00wezo uieHa u CyMMbl N NEPBbIX YNeH08 apughmemuueckol u 2eomempuyeckoli npoepeccui. Cxooawascs

2eomempuieckas nPospeccus.

Pemienne TekcToOBBIX 32124

3agayu Ha Bee apuMeTHYECKHE NeiiCTBUSA

Pemenne TekcTOBBIX 3a/1a4 apuMETHIESCKUM cIiocoOboM. Mcronmp3oBaHue TaONHI, CXeM, YepTeXel, Ipyrux

Cpe/CTB NpE/ICTaBICHHS JAHHBIX MTPU PEUICHUH 3a]auH.

3agauu Ha ABMKeHHE, PAGOTY U MOKYNKH

AHain3 BO3MOXKHBIX CHTYallMii B3aWMHOIO PACIOJOKEHUS OOBEKTOB IPH HMX IBMKEHHH, COOTHOLICHHMS

00BEMOB BBIITOJIHAEMBIX PA0OT IIPH COBMECTHOM padoTe.

3agaum HA YACTH, 101, MPOIEHTHI

Pemenue 3agau Ha HaxoX/AEHUE YaCTH YHMCIA U YUCIIA 110 €ro 4YacTH. PemeHune 3agay Ha MPOLEHTHI U AOJIH.

[IpuMeHeHre nponopuyi pU peLIeHUH 3a1ay.

Jlornueckue 3agaumn

Pemenwue norudeckux 3amau. Peutenue nocuyeckux 3a0ai ¢ NOMOwbio 2paghos, maonuy.

OcHOBHbIE MeTO/IbI pellleHUsI TEKCTOBBIX 3a/1a4: apupMeTHIecKul, anrebpandeckuii, nepedop BapuaHTOB.

Tlepsuunvle npedcmasnenus 0 Opyeux Memooax pewenus 3a0ay (ceomempuyeckue u epapuyeckue memoont).
CraTucTHKA ¥ TeOpPHsl BEPOATHOCTEI

CraTucTuka

Tabnuunoe W rpaduyeckoe TpeACTaBICHHE AAaHHBIX, CTOJIOYATBIE W KPYroBbIE JMarpamMsbl, Tpadukw,

MPUMEHEHUE UarpaMM M TpaduKOB JUIsl ONMMCAHMS 3aBUCHMOCTEH peaybHBIX BEIMYWH, U3BJICUCHUE



nHpopMaruu u3 Tabmuil, nuarpaMm u TrpadukxoB. OnmcaTtenbHbIC CTATUCTUYCCKHE TOKA3aTEIH YHUCIOBBIX
HaOOpOB: cpenHee apudmeTHuecKoe, Meduana, Hanbombllee 1 HaMMEHbLIee 3HaYeHUs. Mephl paccenBaHUs:
pasmax, oucnepcus u CrmanoapmHoe OmKIOHeHue.
CiydaiiHas W3MEHUYMBOCTb. VI3MEHUMBOCTH IIpU HU3MEpPEHUSX. Pewaiowue npasuia. 3aKOHOMEPHOCMU 8
UBMEHYUBBIX GETUUUHAX.
Cayuaiinblie coObITUS
CrydaiiHple ONBITHI (PKCIEPUMEHTHI), JJIEMEHTapHBIE ClydaiiHble COOBITHA (HcXoabl). BeposrHocTH
3JIEMEHTApHBIX COObITUH. COOBITHA B CIy4ailHBIX SKCHEPUMEHTaxX M OJaronpusTCTBYIOILME 3J€MEHTapHbIE
coObITHsI. BepositHocTn ciy4yaiHbIX cOObITHH. OIBITEI ¢ PAaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMHU.
Knaccuueckne BepOSTHOCTHBIE OMBITHI C HMCIOJB30BAaHHUEM MOHET, KyOWKOB. [Ipedcmagnenue cobvimui c
nomouvio ouazpamm Juaepa. Ipomusononodxcuvie coovimus, odveduneHue u nepeceyenue coovimuil. Ilpasuno
cnoxcenust gepoamuocmeit. Cnyuainulii 6bi60p. Ilpedcmagnenue sxcnepumenma 6 eude oepesa. Hesasucumvie
cobvimus.  YMHooicenue eepoamuocmeni  Hesagucumvlx codovimui. Ilocnredosamenvuvie HezagucUMbIE
ucnvimanus. [lpencraBnenne o HE3aBUCHMBIX COOBITHSIX B JKU3HHU.
dnemenmol KOMOUHAMOPUKU
Ilpasuno ymuooicenus, nepecmanosku, gaxmopuan yucia. Couemanusa u uucino covemanuu. Qopmyna uucina
couemanuii. Tpeyeonvuux Ilackans. Onvimul ¢ OOTLUUM YUCTOM PAGHOBO3MONCHBIX DNIEMEHMAPHBIX COOBIMUII.
Buiuucnenue eeposmnocmeii 6 onvimax ¢ npumerenuem KOMOUHAmopHuix ¢popmyn. Hcnvimanusi bepnynnu.
Yenex u neyoaua. Beposimuocmu cobvimuii 6 cepuu ucnvimanuil bepuyinu.
Cnyuaiinple genuuunul
3naxomcmeo co CAYUQUHBIMU GEIUUUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHBIX CAYYAUHBIX GENUUUH.
Pacnpeoenenue geposmuocmeu. Mamemamuuecxoe oxcudanue. C80licn8a MameMamuiecko20 OICUOAHUA.
Honamue o 3axone 6oavuux uucen. HMzmepenue eeposmuocmeil. Ilpumenenue 3axona OOTLUIUX HUCEN 8
COYUONIo2UY, CMPAX08AHUU, 6 30PABOOXPAHEHUU, obecnedeHuu Oe30NACHOCMU HACENeHUs 6 YPEe38bIYAlHbIX
CUMYayusIx.

Hcropust MaTeMaTuKH
Bosnuxnosenue mamemamuku xax Hayku, smanvl ee paseumus. OcHOGHble pa3zdenvt MamemMamuxu.
Buvioarowuecs mamemamuxu u ux 6xk1ad 6 pazgumue HayKu.
becroneunocms munoscecmsa npocmoix uucen. Yucna u onunvt ompesxos. Payuonanvuvie yucna. [lompebnocmo
6 uppayuonarvrvix yuciax. llxona [ughacopa
3apooicoenue arcedpul 6 Heopax apugmemuxu. An-Xopesmu. Posicoenue bykeennoti cumgonuxu. 11. @epma, .
Buem, P. Jlexapm. Hcmopusi 6onpoca o0 HaxodicoeHuu hpopmyn Kopuell aneedpaudeckux YpagHeHuti cmenenet,
ooavuwux vemvipex. H. Tapmanws, [owc. Kapoano, HX. Abenw, 3. I'anya.
Tosgnenue memooda KoopouHam, no380AA0OUE20 NEPEeBOOUMb 2e0MeMpPUYecKue 00beKmvl Ha S3bIK AeeOpbl.
THosenenue epagpuros ynxyuil. P. Jlexapm, I1. @epma. [pumepsl pasnuunvix cucmem KoOpOUHAm.
3aoaua Jleonapoo Iluszanckozo (@ubonauuu) o kpoauxax, wucia Quoonauuu. 3adaua o waxmamuou 0ocke.
Cxo0umocmb ceomempuieckoli npocpeccuu.
Hcmoku meopuu seposmuocmeti: cmpaxosoe oeno, azapmuvie uepul. 1. Depma, b.Ilackanv, A. Bepuynu,
A.H Konmozopos.
Om semnedenus k ceomempuu. Hughazop u eco wixona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue
NPABUTLHLIX MHO20Y20abHUK08. Tpuccekyus yena. Keaopamypa xpyea. Yoeoenue xyba. Hcmopus uucna .
3onomoe ceuenue. «Hauana» Eexauoa. JI Dinep, H U.Jlobauesckuil. Ucmopusi namo2o nocmyaama.
T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCTNU OKPYHCAIOUe20 MUPA.
Acmponomus u ceomempusi. Ymo u kax y3uanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax JIynul, 3emnu
u Coanya. Paccmosmus om 3emnu 0o Jlynot u Connya. Mamepenue paccmosinusi om 3emau 0o Mapca.
Ponv poccuiickux yuenvix ¢ pasgumuu mamemamuxu: JI. Dinep. HHU. Jlobauesckuii, I1.J1.Yeoviues, C.
Koesanesckas, A.H. Konmozopos.
Mamemamuxka 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u HagU2ayKux Hayx, pazgumue
poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuyeckas npoepamma u M.B. Kenoviu.

2.2. Copepxanue yueoHoro npeamera «I'eomerpusp»

I'eomeTpuuyeckue purypsl

@urypbl B reoMeTpUH U B OKPY:KAal0IeM MHUpe

I'eomerpuueckast ¢urypa. @DopMUpOBaHHE TPEACTABICHUH O METApPEeIMETHOM TOHITUH
«purypay.

Touka, TuHUSA, OTPE30K, MpsIMas, JIyd, JOMaHasi, INIOCKOCTh, Yrojl, OMCCEKTpHCca yIila U €€ CBOMCTRa,
BU/IBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cuMMeTpus reoMeTprueckux Guryp. LleHTpanbHas CHMMETpUsi TEOMETPUUECKUX (QUTyp.



MHOroyroJibHUKHU

MHOroyroiabpHHK, €ro 2JIEMEHTHI U €r0 CBoWcTBa. Pacro3HaBaHne HEKOTOPBIX MHOTOYIOJIbHUKOB.
Buinykavie u negvinyxivie mrocoy2onvHukuy. IIpaBUIbHBIE MHOTOYTOJIbHUKH.

Tpeyronsauku. BeicoTa, Mmeauana, OuccekTpuca, CpeaHsist JMHUS TpeyrojabHUKa. PaBHOOE IpeHHBIN
TPEYroJIbHUK, €ro CBOWCTBA M TMpU3HAKU. PaBHOCTOPOHHUU TpeyroiabHUK. I[IpsIMOYronbHBIN,
OCTPOYTOJIBHBIM, TYIOYTOJbHBIM TPEYroJbHUKUA. BHemHue yrisl TpeyroiabHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

YerbipexyronpHuku.  Ilapamienorpamm, poM0O, NpsMOYIrOJbHHMK,  KBajpaT, Tpamnenus,
paBHOOepeHHas Tpaneuus. CBolcTBa M IpPU3HAKM MapajiesiorpaMMa, pom0Oa, MpsIMOYroJbHMKA,
KBaJpara.

OKpyXHOCTb, KPYT

OKpy>XHOCTb, KPYT, UX 3JIEMEHTHI U CBONCTBA; LIEHTPAIbHbIC U BIIMCaHHbIE YIuibl. KacaTenbHas u
cekywas K OKpYXHOCTH, Ux ceoucmea. BriicaHHbIE U ONHMCAHHBIE OKPYXHOCTH ISl TPEYTOJIbHUKOB,
Yemulpexy20bHUKO8, NPAGUNbHBIX MHO20Y201bHUKOS.

I'eomeTpuyeckue purypsl B npocTpaHcTBe (00bEMHbIE TeJ1a)

Mhnocoepannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOS C PA3HbIM NOJONCEHUEM U
Konuuecmeom epareti. IlepBUYHbIC TPECTABICHUS O MUpaMUe, Mapalielenumnene, npusmMe, chepe,
mape, HUIMHIPE, KOHYCEe, X AJIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OTHOLICHUSA

PagencrBo ¢uryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [[pr3HaKkyu paBeHCTBA TPEYTrOJIbHUKOB.

I[MapanieJbHOCTH NPSAMBIX

[Ipu3Haky ¥ CBOWCTBA MapaJlIeNbHBIX MPAMBIX. Akcuoma napaiierviocmu Eexiuoa. Teopema
Daneca.

IlepnenaukyasipHbie NpsivMble

[Ipsimoii yromn. [lepnenauxymsp k npsimoil. Haxkiionnast, npoexuusi. CepeiMHHBIN NepIEeHAUKYIISAP K
otpe3ky. Ceoticmea u npusHaxu nepneHOUKyIAPHOCMU.

Ilooooue

IIponopyuonanvrvie ompesxu, nodoobue gueyp. [1ooodonsie mpeyeonvruku. Ilpusnaxu nooobus.

B3anMHoe pacnoJiozxeHHe IPSIMON U OKPY>KHOCTH, 08YX OKPYHCHOCHIELL.

HN3mepenus U BbIYUCICHUS

Beauyunbl

[lonstue Bennuunsl. JnuHa. M3Mepenue nnunbl. Enuanibel uaMepenus AvHbl. Bennunna yria.
I'panycHas mepa yrna.

[TonsTHe o miom@au TIOCKOH (QUIypbl U ee cBoWcTBax. M3mepeHue miomaaeid. EnuHUIb!
W3MEPEHHUS TUIOLIA/IHN.

[Ipencrasnenue 06 oobeMe u ero cBoicTBax. Mamepenue oobema. Equnutibl usmepeHus: 00beMoB.

HN3mepeHuss U BBIYUCICHHSA

NHcTpymMeHTBl 118 U3MEPEHUH W TOCTPOCHUW; HM3MEpPEHUWE U BBIYMCIEHUE VYIJIOB, MJIUH
(pacctosHuii), miomaneil. TpuroHomerpuueckue (QYHKIUU OCTPOro yria B HPSIMOYTOJIBHOM
TpeyrojabHuke 1puconomempuuieckue hyHKyuu mynozo y2ia. BeraucieHue 31eMeHTOB TPEYTOJIbHUKOB
C HCMOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOWICHUH. DOpMylibl IUIOMAAM TPEYTroJbHUKA,
napajuieiorpaMma ¥ €ro YacTHBIX BHIOB, (OPMYIBI JIUHBI OKPYKHOCTH W IUJIOIAAM Kpyra.
CpaBuenue u BeruucieHue miomanaeit. Teopema I[udaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

PaccrosHue Mmexny Toukamu. PaccTosiHue ot TOUKH 710 psAMON. Paccmosnue medxcoy ucypamu.

I'eomeTpuyeckue nocrpoeHus

I'eoMeTpuyeckre mOCTPOCHUS TSl UILTIOCTPAIIMH CBOMCTB T€OMETPUIECKUX (QUTYD.

NHCcTpyMEHTBI U1 TOCTPOEHUM: UUPKYJb, JUHEHKA, YTOJIbHUK. [Ipocmetiwiue nocmpoeHus
YUpKyIemM U JUHEUKOU: NOCmpoeHue OUCCeKmMpUucsl yena, nepneHOUuKyIsapa K npsamotl, yend, pagHozo
OaHHOMY,

Ilocmpoenue mpey2o1bHUKO8 NO Mpem CIMOPOHAM, 08YM CIOPOHAM U Y2ly MexcO0y HUMU, CIOPOHE
U 08YM NPUNEAHCAWUM K Hell Y2ILaM.

Henenue ompesxa ¢ 0aHHOM OMHOULEHUU.



I'eomeTpuueckue npeodpa3oBanus

IIpeoOpa3oBanus

[Tonstue npeoOpazoBanus. I[IpencraBienne o MeTanpeaMETHOM IOHSATHH «IpeoOpa3OBaHUE).
Ilooobue.

JIBHKeHUS

OceBas ¥ LIeHTpaJIbHAsI CUMMETPHS, H08OPOM U NApaliielbhslii nepenoc. Komounayuu osuscenuii
HA NIOCKOCMU U UX C80UCMBA.

BekTOopbI H KOOPAMHATHI HA INIOCKOCTH

BekTopbl

[TonsiTue BekTOpa, AEMCTBUS HaJl BEKTOPAMU, UCIIOJIb30BAaHUE BEKTOPOB B PU3UKE, pa3/10diceHue
8eKmMopa Ha cocmasawue, CKAIApHoe Npou3eedeHue.

Koopaunarsi

OcHOBHbBIE MOHSATUS, KOOPOUHAMbBI BeKMOPA, paccmosanue mexcoy mouxamu. Koopounamer
cepedunvl ompeska. Ypaguenus gueyp.

IIpumenenue 6eKmopos u KOOpOUHam 0.1 peueHus NPOCMeUUX 2eOMeMPUYECKUX 3a0ay.

HUcTopusi MaTeMaTuKH

Bosnuxnosenue mamemamuku kax Hayku, smansi ee pazeumust. OcHo8Hble pa3oesibl MamemMamuKiu.
Buioarowuecs mamemamuku u ux 6k1ao 6 pazgumue HayKu.

beckoneunocmv mHoocecmea npocmuix uucen. Yucna u onunvl ompeskos. Payuonanvuvie yucia.
Ilompebrnocmy 6 uppayuonanvHulx yuciax. [llxona Iugacopa

3apooicoenue aneedpul 6 Heopax apupmemuru. An-Xopesmu. Poocoenue 6ykeennoii cumeonuxu. I1.
@epma, @. Buem, P. /lexapm. Hcmopus éonpoca o HaxoxcoeHuu Gopmyn KopHeli aneeopauieckux
ypasnenuii cmenenetil, bonvuiux yemoipex. H. Tapmanwvs, [ic. Kapoano, HX. Abens, O. I'anya.

llosaenenue memooa KOOpOUHam, NO360JAOUWE20 NEPEBOOUNb ceoMempuiecKue 00beKmbl Ha sA3bIK
aneeopwl. llosenenue epaguros @yuxyui. P. Jexapm, I1. @epma. Ilpumepsvl paznuunvix cucmem
KOOpOUHam.

3aoaua Jleonapoo Iluzanckozco (@ubonauyu) o xpoauxax, uucia QPubomauuyu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll NpocpPeccuul.

Hcmoxu meopuu eeposmuocmeii. cmpaxosoe oeno, azapmusie uepvl. 11. @epma, b.Ilackans, A.
bepnynnu, A.H.Konmozopos.

Om 3emnedenusn k ceomempuu. Ilugpacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvreix MHoz2oy2onbHuK08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus uucna w. 3onomoe ceuenue. «Havanay Eexnuoa. JI Diinep, H.M.Jlobayesckuu. Ucmopus
nAmo20 nocmynama.

l'eomempusi  u uckyccmeo. [eomempuueckue 3aKOHOMEPHOCMU — OKPY*CAIOWE20  MUpd.

Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcaeop, Spamocghen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmoanus om 3emnu oo Jlhynet u Connya. Hsmepenue paccmosinus om
3emnu 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1. Siinep. HU. Jlobauesckuii, 11.J1. Yebviues,
C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuyueckux u HagUeayKux HayK,
paszsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiu.

3.1. TemaTnuyeckoe NIaHUPOBAHHUE C YKA3aHHEM KOJMYECTBA YACOB, 0TBOJAMMBIX
HA OCBOCHHUE KaKA0H TeMbl «AJredpa»

7 Kkjacc
Ne Copepxanne maTepuajia Koua-Bo
n/n (pa3naeJ, Tema) 4acoB
1. BrIipakeHus1, TOXK/1eCTBa, ypaBHEHHS 26
2. OyHKIMH 18
3. CreneHsb ¢ HaTypalbHBIM [10KA3aTENEM 18
4. MHorousieHs! 23




5. DopMyITBl COKPAIIIEHHOTO YMHOXCHHUS 24
6. CucreMbl TMHEWHBIX YPaBHEHUIN 19
7. Hrorosoe nosropenue. Pesepn 8
8. Hroro 136
8 KkJ1ace
Ne Conepxxanue maTepuaja Koxa-Bo
n/n (pa3neJ, Tema) 4acoB
1. PanmonansHbIe APOOU U MX CBOMCTBA 28
2. KBanparusie KopHU 26
3. KBanparHbie ypaBHEHUs 30
4, Hepagencrpa 24
5. CreneHs ¢ eNbIM TOKa3aTeNIeM. DJIeMEHThI CTATUCTUKH 16
6. Hrorosoe nmosropenue. Pezepn 12
7. Hroro 136
9 kJi1ace
Ne Coaep:xkanne MmaTepuasia Koxa-Bo
n/n (pa3aeJ, Tema) 4acoB
1. KBanpatuunas QyHkius 29
2. VYpaBHEHUsI 1 HEPABEHCTBA C OJJHOM NEPEMEHHON 20
3. YpaBHEHHUsI U HEPABEHCTBA C IBYMs IEPEMEHHBIMHU 24
4, Apudmerrdeckas ¥ reoMeTprIecKas Mporpeccuu 17
S. DneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH 17
6. Hrorosoe nosropenue. Peseps 29
7. Hroro 136
3.2. TemaTnuyeckoe VIAHMPOBAHHE C YKA3aHHEM KOJIHYECTBA
YacoB, 0TBOAMMBIX Ha OCBOeHHE KasK/10i TeMbl «I'eomeTpus»
7 knace
Ne Coaep:kanne marepuaJia Koa-Bo
n/n (pa3neJ, Tema) 4acoB
1. | HayanpHbBIE TEOMETPHUYECKUE CBEICHUS 10
2. | TpeyronpHUKH 17
3. | IaparensHbIe IpsSMBIE 13
4. | CoOTHOLIEHHE MEXKTy CTOPOHAMU U YIIIAMU TPEYroJbHUKA 18
5. | UroroBoe nosropenue. Peszeps Bpemenu 10




Hroro 68
8 kiace
Conep:xanune MmaTepuajia Koui-Bo
Ne n/m Aep P
(pa3neJ, Tema) 4acoB
1. | YerslpexyroabHUKH 14
2. | Inomane dpuryp 14
3. | [lomoGHbIe TPEYrONBHUKI 19
4. | OKpyXHOCTb 17
5. | Utorosoe noBTopenue. Pezeps BpemeHu 4
Hroro 68
9 kiace
JKaHue MaTepu Koa-B
Ne /it Copep:xanne maTepuajia 0JI-BO
(pa3neJ, Tema) 4acoB
1. | Bekropsl 8
2. | Meroxa koopauHaT 11
3 CBsi3b MEXIYy CTOPOHAMH U YTTIaMU TpeyroiabHuKa. CKalspHOe 12
" | mpou3BeneHNE BEKTOPOB
4. | JlnuHa OKpYKHOCTH U IUIOIIAb Kpyra 12
5. | JIBmwxenHwus 9
6. | HauanbHbIe CBeIeHUS U3 CTEPEOMETPUN 8
7. | O0 akcrMoMax IIaHUMETPUU 1
8. | [loBTopenue. Pemenwne 3amau 7
Hroro 68
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