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MOSICHUTEJIBHAS 3AITUCKA
Pabouast mporpamMmma yueOHOTO npeameTa «Anredpay cocTaBlIeHa Ha OCHOBE:

- @ezepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOIO OOMIETO
obpazoBanus (mpuka3z Munoopuayku PO ot «17» nexadbpst 2010 roga Ne 1897) B neiicTByromeit
penaKiuy;

- OcHOBHOI1 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHusl MyHUIIUTIATHHOTO
Ka3eHHOro 001ieobpa3oBarenbHOro yupexaenus «llecuanckas cpennsis o0meoOpa3oBaTebHas
IKOJIA »;

- IMHUU Y9eOHUKOB «Auredpa» misa 7 — 9 kiacco nox pexakinueii I'.B. Jlopodeera

N3ydyenne MaTeMaTHKU B OCHOBHOM IIKOJIE JJOJHKHO O0ECHEUUTD CICIYIONINE LeJIH:
- OCO3HAHME 3HAYCHUS] MATEMaTUKH B MIOBCEIHEBHOM JKU3HU YETIOBEKA;
- (¢opMupoBaHUE MPEACTABICHUII O COLUAIbHBIX, KYIbTYPHBIX U HCTOPUYECKUX (HAKTOpax
CTAHOBJICHUSI MAaTEMAaTUYECKON HAYKH;
- ¢dopMuUpOBaHUE TPEACTABICHUN O MaTEMAaTHKE KaK YacTU OOIIEYEIIOBEYECKOW KYIbTYpHI,
YHUBEPCAIHHOM S3bIKE HAYKH, MO3BOJIAIONIEM OIMUCHIBATH M HM3ydaTh PEabHBIC IMPOIECCHl U
SIBIICHUSL.
PemmaroTcs cnepyromue 3a1auu:

- pa3BUTHE MBIIUICHHS, IPEXKIe BCero (JOpMUpOBaHHE a0CTPAKTHOTO MBIIIUICHUS;
- (opMHpOBaHHUE JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHUS, & TAKXKE TAKUX KAYECTB
MBINIJIICHHUA, KaK CHUJIa U FI/I6KOCTI), KOHCTPYKTUBHOCTb U KPUTUYHOCTD,
- (opMUpOBaHHE MATEMAaTHYECKOTO CTHJIS MBIILICHUS, BKJIFOYAIONICT0 B C€0S MHIYKIHIO U
JNENYKIUI0, O00O0OIIeHNEe W KOHKPETH3allMio, AaHalli3 W CHUHTE3, KIACCHPUKAIUI0 U
CHCTEMaTH3aIlHI0, a0CTParupOBaHUE U aHAJIOTHIO.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI O ITIPEJIMETA

Anzebpa — oMH 13 BaXXKHEWIINX KOMIIOHEHTOB MaTeMaTHYeCKOro 00Opa3oBaHUsl, HEOOXOANUMBII
JUTSL IPUOOpETEeHUs] KOHKPETHBIX 3HAaHUN U MPAKTUYECKU 3HAYUMBIX YMEHHM, HEOOXOAUMBIX JJIst
U3y4eHHsl TeoMeTpuHu B 7-9 kiaccax, anreOpsl M Hauyal maremaTuyeckoro aHanusza B 10-11
KJIacCax, a TAKXKE U3YYCHUS CMEKHBIX JUCLUIUIMH.

HpaKTI/I‘-ICCKaSI 3HAYUMOCTbh anre6p},1 COCTOUT B TOM, YTO MPEAMCTOM €Io U3Y4YCHUA ABJISAIOTCA
KOJMYCCTBCHHBIC OTHOIICHHUA W IMPOHCCChI PCAJIbBHOTO MHUPA, ONMHCAHHBIC MATECMAaTUYCCKHUMU
MOACIAAMMU.

B kypce anredpsl 7-9 kinaccoB ImpeaCTaBiIEHbI CIEAYIOIINE CoepKaTelbHble TUHUU: «Hucnay,
«YpaBHeHUS U HepaBeHCTBa», «DyHKIUN», «PeleHne TEKCTOBBIX 3aaau», «CTaTUCTUKA U
TEOpHsI BEPOATHOCTEN».

B paMkax yka3aHHBIX COAEPKATENbHBIX JUHUN PEIIAIOTCS CICAYIOIINE 3a0a4n:
- pa3BUTHE MBILUICHUS, IPEX e Bcero (popmMupoBaHre aOCTPAKTHOTO MBIIIJICHHUS;

- CbOpMI/IpOBaHI/Ie JIOTUYCCKOI'0 U aJITOPUTMHUYCCKOI'O MBIIIIJICHHUSA, & TAKKE TaKUX KAa4YCCTB
MBIIIJIICHUA, KaK CHhJIa U FI/I6KOCTB, KOHCTPYKTUBHOCTb U KPUTUYHOCTD,



- (opmHpoBaHNE MaTEMaTHYECKOTO CTHJIS MBIIIJICHUS, BKJIIOYAIONMIETO0 B ce0d WHIYKIHIO U
JNEAYKIHUI0, O0000IIeHne W KOHKPETH3allMio, AaHallu3 U CHUHTE3, KIacCHPHUKAIUI U
CHCTEeMaTH3alnIo, abCTparupoBaHue U aHAJIOTHIO.

OIIMCAHUE MECTA YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

YueOHblii mpeaMeT «Anredpa» BXOIUT B MPEAMETHYIO 001acTh «Marematrka U nHGOpMaTHKa,
SBJIAETCS 00s3aTEIbHBIM JUIsSl U3ydeHHs B 7-9 kiiaccax. B yueOHOM I1aHe Ha ero u3ydeHue
OTBOJIUTCS:

Kuaacce Y4eOHblil mpeaMeT KoanuyecTtBo KoanuyectBO HTroro

HeJeJIbHBIX YACOB | Yy4eOHBbIX He/lelb .
3a y4eOHbIH

roj
7 xnacc Anrebpa 3 34 102
8 kiacc Anrebpa 3 34 102
9 kitacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzamuu nporpamMmmsl — 306 4acos.

HoBu3Ha yueOHON IporpaMMbl 3aKJII0UAETCS B CIICAYIOMINUX 0OCOOCHHOCTSIX: [EIeHAIIPaBICHHOE
pa3BUTHE TTO3HABATENbHOU chephl yuanuxcs, akTMBHOE (JOPMUPOBAHUE  YHUBEPCAIBHBIX
y4eOHBIX IEUCTBUI; CO3JJaHUE YCITOBUH IS IOHUMAHMS U OCO3HAHHOTO OBJIAJICHUS
coJiepkanueM Kypcea; d¢dekTuBHOE 00ydeHHE MATEMATUYECKOMY SI3BIKY H 3HAKOBO-
CUMBOJIMYECKUM JICHCTBHSIM; HCIIOJIb30BAHUE TEXHOJIOTHH YPOBHEBOU nuddepenmanmm,
KOTOpasi MO3BOJISIET padOTaTh B KJlaccaxX Pa3HOro YPOBHSI, UHIUBUAYATU3UPOBATH YUE€OHBII
MPOILIECC B paMKaxX OJHOTO KOJJIEKTUBA

INNIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA

(JINYHOCTHBIE, METATIPEJMETHBIE U TIPEAMETHBIE PE3YJIbTATHI )
N3yuenue anredprl 06ecrieynBaeT caeaAyIoUe pe3ylnbTaTbl OCBOCHHSI OCHOBHOM

00pa3oBaTeIbHOI MPOrpamMMBbl:

auyHocmuvle: 1. TOTOBHOCTh M CIIOCOOHOCTH O0YUAIOIIUXCS K CAMOPA3BUTHIO U
caM000pa30BaHMIO HA OCHOBE MOTHBALUH K 00YYEHHUIO U TIO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTh
0CO3HAaHHOMY BBIOOPY M IMIOCTPOEHUIO JajbHENIIeNH HHIUBUAYATIbHON TPAeKTOPHH 00pa30BaHUs
Ha 0a3e OPUEHTUPOBKHU B MUpE ITpodeccuii U MpodeccCHOHaNbHBIX IPEANOYTEHHH, C yIeTOM
YCTOMUYUBBIX MO3HABATEIbHBIX HHTEPECOB.

2. CdopMHPOBAHHOCTH OTBETCTBEHHOI'O OTHOLICHUS K YUEHHUIO; YBAXKUTEIHLHOI'O OTHOLICHHUS K
TpyAay.

3. CdopmHupoBaHHOCTH IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
VPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOW TMPAKTUKH, YUUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTO00Opa3nue COBPEMEHHOTO MUPA.

4. Oco3HaHHOE, YBaXXHUTEIbHOE U JOOPOKEIATEIIbHOE OTHOLIEHHE K JIPYyrOMY YEIOBEKY, €ro
MHEHHUIO, MHPOBO33PEHMIO, KYJIBTYpPE, S3bIKY, BEpe, T'PakJaHCKON IO3ULHU. ['0OTOBHOCTH U




CIIOCOOHOCTh BECTH JWAJIOr C JPYTUMH JIOJBMH W JOCTHTaTh B HEM B3aUMOIOHHMAaHHS
(upeHtudukamuss cebs Kak  TMOJHONPAaBHOTO  CyObeKTa  OOLIEHHS, TOTOBHOCTh K
KOHCTPYHPOBaHHMIO 00pa3za mapTHepa MO AMAJIOry, TOTOBHOCTh K KOHCTPYHMPOBAHHMIO 0oOpasza
JIOMYCTUMBIX CHOCOOOB Juanora, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO IpOLECCca JUaIora Kak
KOHBCHIIMOHUPOBAHUS HMHTEPECOB, MPOLEAYpP, TOTOBHOCTh U CIIOCOOHOCTh K BEICHUIO
MIEPETOBOPOB).

5. OCBOEHHOCTh COLMANIBHBIX HOPM, MPaBHJI MOBEJACHUSA, pOJield U (OPM COLMAIBHOW KU3HU B
rpymnmnax 1 cooOliecTBax.

6. ChopmMupoBaHHOCTH IIEHHOCTH 37J0OPOBOTO U OE30MACHOTO 00pa3a KU3HU.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XYIOKECTBEHHOI'O HACJIEAUS HAPOJOB
Poccun u Mupa, TBOPUYECKON NEATEIBHOCTH ICTETHUECKOTO XapakTepa (CIocoOHOCTh MOHMMATh
XYIOKECTBEHHBIC  ITPOU3BEICHHUS; ICTETUYECKOE, SMOLHMOHAIBHO-IEHHOCTHOE  BHJICHUE
OKPY’KaIOIIETO MHpa; CIIOCOOHOCTh K OSMOILMOHAIBHO-IIEHHOCTHOMY OCBOCHHUIO MHDA,
CaMOBBIPAKEHUIO U OPUEHTALMU B XYJA0KECTBEHHOM M HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPHI;
YBa)X€HUE K UCTOPUU KYJIbTYphbl cBoero OTeuecTBa, BBIPAKEHHOW B TOM YHUCIIE B IMOHUMaHUU
KpacoThl UeJlOBEKa; MOTPeOHOCTh B OOIIEHWHM C XYAO0KECTBEHHBIMU IPOU3BEICHUSMU,
c(OpPMUPOBAHHOCTh AKTHUBHOTO OTHOLICHHS K TPAAUIMIM XyJ0KECTBEHHOW KYIbTYphI Kak
CMBICTIOBOM, ACTETUYECKON 1 TUIYHOCTHO-3HAYMMOM IIEHHOCTH ).

8. C(bOpMI/IpOBaHHOCTB OCHOB 3KOJOTMYECKOMH KYJIbTYPHI, COOTBGTCTBYIOIHeﬁ COBpPCMCHHOMY
YPOBHIO 5KOJIOTHYCCKOT'O MBIIIJICHUA.

Memanpeomemnuboie.
MexnpeamMeTHble IOHATHS

OOyyaromyecss yCOBEpUICHCTBYIOT NMPUOOPETEHHBIE Ha MEPBOM YPOBHE HABBIKH PadoThI €
uHpopManmeld 1 TonosHAT uX. OHU cMOryT paboTaTh C TEKCTaMM, IpPeoOpa3oBbIBaTh U
UHTEPIPETUPOBATH COACPIKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:

* CUCTEMaTU3UPOBATh, COIMOCTABIATh, AHAIU3HPOBaTh, 0000IIATh W HUHTEPIPETHPOBATH
MH(pOpPMAaLIHIO, COJIEPKALTYIOCS B TOTOBBIX HH(OPMALIMOHHBIX 00BEKTAX;

* BBIICTISITh TJABHYIO M HW30BITOUHYIO HH(GOPMAIIMIO, BBIMOJIHATH CMBICJIOBOE CBEPTHIBAHUE
BBIZICJICHHBIX (DAKTOB, MBICIICH; MPEACTaBIAT, MH(POPMAIMIO B CXKATOM cioBecHOU ¢dopme (B
BHJIC TUTAHA WUJTM TE€3MCOB) M B HAIISIIHO-CUMBOJIMYECKON dopme (B Buae TabmuIl, rpaduuecKux
CXeM U Auarpamm, KapT MOHATUN — KOHIIENTYalIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);

¢ 3aII0JIHATH U OOIIOJJIHATH Ta6J'II/IHI)I, CXEMbI, JuarpaMmbl, TCKCTHI.

OOyuaromuecs: MPUOOPETYT ONBIT MPOEKTHOW JesITeJILHOCTH KaKk 0co00il (opmbl yueOHOU
paboTHI, CIOCOOCTBYIOIIIEH BOCITUTAHUIO CaMOCTOSITEIIbHOCTH, WHUIIMATHBHOCTH,
OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHBAIMH U 3(P(EKTHBHOCTH YICOHOM NEATETHHOCTH; B XOJe
pearn3alnud MCXOIHOTO 3aMbIClia Ha MPAKTUYECKOM YPOBHE OBJAJICIOT YMEHHEM BBIOMpATh
aJIecKBaTHBIC CTOSIIEH 3aJadye CpeACTBa, MPUHUMATH PEHICHHS, B TOM YHCJIE€ U B CUTYaIUIX
HeonpeaenéHHocTd. OHU  TONIydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke



HECKOJIbKUX BapMaHTOB pEIIeHWH, K TMOMCKY HECTaHIAPTHBIX pELIEHUH, MOUCKYy |
OCYIIECTBIICHUIO HanbO0JIee MPUEMIIEMOTO PEIIICHHUS.

B cootBerctBun ®I'OC OOO BBIAEHSAIOTCS TPH T'PYIIBI YHUBEPCATBHBIX y4EOHBIX JCHCTBUI:
peryJisTUBHbIC, TO3HABATEIbHbBIC, KOMMYHHKATHBHbIC.

PeryastuBubie YV ]|

YMeHue CcaMOCTOSITeTbHO ONpPENENSITh LEIN OOY4YCHHs, CTaBUTh U (OPMYyIUPOBATH HOBBIC
3ajaud B yueOe M TMO3HABATEIbHOM JAESITEeTbHOCTH, Pa3BUBAThb MOTHUBBI M HMHTEPECHl CBOEH
[I03HABATEJIbHON J1eATenbHOCTH. OOyUarOLUICs CMOXKET:

aQHAJIM3UPOBATH CYIIECTBYIOLIUE U IIJIAHUPOBATH Oynymire oOpa3oBaTelibHbIE PE3YNIbTAThI;
UACHTH(DHUIIUPOBATH COOCTBEHHBIC MPOOIEMBI U OMIPEIEISITh TIIABHYIO TPOOJIeMY;

BBIIBUTaTh BEPCUU PEILICHUS POOIeMbl, POPMYIUPOBATH THUIIOTE3bI, MPEABOCXUIIATH KOHEYHBIN
pe3yIbTarT;

CTaBUTh LIE€Jb JIEATEJIbHOCTH Ha OCHOBE ONPEICICHHON MpoOieMbl M CYIIECTBYIOIIUX
BO3MOXKHOCTEIH;

dbopMynupoBaTh yueOHbIE 3a]a41 KaK IIard JTOCTH>KEHUS TOCTABICHHON ENIU JesITeIbHOCTH,
00OCHOBBIBATh IICJICBBIC OPHCHTHUPHI W TIPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBas H
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIHHOCTD I11aroB.

YMeHue CcaMOCTOSITeNIbHO IUIAHUPOBAaTh MYyTH  JOCTHIKCHHS IeJield, B TOM  4YHCIe
albTepHATHUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 3pPeKTUBHBIE CIOCOOBI pelIeHUsT YUeOHBIX U
MO3HaBaTENIbHBIX 3a7a4. OOYyUaIOIINIICS CMOXKET:

OTIpeIeNIATh HEOOXOAUMBIE JeCTBHE(s) B COOTBETCTBUU C yUeOHON M MO3HABATENILHOM 3a/1a4eit
Y COCTaBJISTH AJITOPUTM UX BBITOJIHCHUS;

000CHOBBIBaTh U OCYIIECTBIATH BHIOOP Harbosee 3 (HEeKTUBHBIX CIIOCOO0OB PEeIICHUs YU€OHBIX U
MO3HABATEJIBHBIX 33]1a4;

OTIpeeNATh/HaXOUTh, B TOM YHUCJIE U3 MPEIIOKEHHBIX BAPHUAHTOB, YCIOBHS JAJIS BBHIIOTHEHUS
yueOHOI 1 TO3HaBaTeNbHOM 3a/1a4H;

BBICTpAUBaTh KU3HEHHBIC TUIAHBI HA KPATKOCPOUHOE OyayIiee (3asBIIATH LEJICBbIC OPUCHTHUPHI,
CTaBUTH a/ICKBaTHBIC UM 3aJ]a4d U TpeJjiaraTh AeUCTBUA, yKa3biBas 1 0OOCHOBBIBAs IOTUYECKYIO
MOCJIEI0BATEIHFHOCTD IIIarOB);

BBIOUpaTh M3 TMPEIJIOKEHHBIX BapUaHTOB M CAMOCTOATEIBHO MCKATh CPEACTBA/PECYpPCHI IS
pENICHHS 3a/1a49H/TOCTHKCHHUS 1ISIIH,

COCTaBIIATh TUIaH PelIeHUs MpoOIeMbl (BBIMIOTHEHUS MTPOEKTA, TPOBEICHUS UCCIEI0BaHNU);
OTIPE/ICIIATH TOTEHITHAIBHBIC 3aTPYTHEHUS MPU PEIICHUN YIeOHOM M TIO3HABATEILHOW 3a7a9d U
HAXOJHUTh CPEICTBA LIS UX YCTPaHEHUS;

OTHMCHIBATh CBOM OMBIT, OPOPMIISIL €ro Ui Tepeladyd IPYTHUM JIFOASM B BHUJIEC TEXHOJOTHUHU
pellIeHus MPaKTUUECKUX 3aau ONpeAeIeHHOro Kiacca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO WHAMBHUIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO.
YMeHue COOTHOCHTh CBOM JCHCTBHS C IMIAHUPYEMBIMU PE3yJbTaTaMu, OCYIIECTBIATh KOHTPOIIb
CBOCH JIEATEIIBHOCTH B TPOIECCE TOCTHKCHHS PE3yJIbTara, ONMPENesTh CIIOCOOBI IEHCTBUN B
paMKax TpPeJIOKEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBATh CBOMU JICHCTBUSA B
COOTBETCTBUU C U3MEHstoNIeNcs cuTyanueil. OOydaronuics CMOXKeT:

OTIPE/ICNIATh COBMECTHO C MENAaroroM M CBEPCTHUKAMH KPUTEPHUH IIAHUPYEMBIX PE3yJIbTaTOB U
KPUTEPUU OLIEHKH CBOEH y4eOHOH edaTeIbHOCTH;

CUCTEeMAaTU3UpPOBaTh (B TOM 4YHCIIE BBIOMpPATh NPUOPUTETHBIC) KPUTEPUU TUIAHUPYEMBIX
PE3yJIbTATOB M OIICHKH CBOCH JCSITEILHOCTH;

OTOMpaTh WHCTPYMEHTHI ISl OICHUBAHUS CBOEH NIEATEIHHOCTH, OCYIIECTBIATH CAMOKOHTPOIb
CBOCH JISATEIIBHOCTH B paMKax MPEUI0KCHHBIX YCIIOBUH U TPeOOBAHUI;

OIICHUBATh CBOIO JESITENBHOCTh, APTYMEHTUPYS MPHUYMHBI JOCTHXKEHUS WIA OTCYTCTBHS
TUTAHUPYEMOTO Pe3yiIbTaTa;



HAXOJUTh JOCTAaTOYHbIE CPEICTBA JJS BBIIOJHEHUS YYEOHBIX NEHCTBUII B M3MEHSIOIICHCS
CUTYalluX W/WIU IPU OTCYTCTBUU IUIAHUPYEMOTO PE3YIIbTATa;

paboTas 110 CBOEMY ILJIaHy, BHOCUTb KOPPEKTUBBI B TEKYIIYIO €ATEIbHOCTh HA OCHOBE aHAIN3a
U3MEHEHUH CUTYalluu /IS ITOJIy4eHHsl 3allJIJaHUPOBAHHBIX XapaKTEePUCTHK NPOIYKTa/pe3yibTara;
YCTaHABJIMBATH CBSI3b MEX/Y MOJYYCHHBIMH XapaKTEPUCTUKAMH MPOYKTA U XapaKTEePUCTUKAMU
nporecca JESITEeIbHOCTM M IO  3aBEpIICHUH JESTENbHOCTH IpeajaraTb M3MEHEHHe
XapaKTEPUCTHK IpoLecca Ul OJIyYEeHUs yIyULIIEHHBIX XapaKTEPUCTUK IPOAYKTA;

CBEPATH CBOU JICHCTBUSI C LIEIIBIO U, IPU HEOOXOIMMOCTH, UCIIPABIISITH OIIUOKH CaMOCTOSATENIBHO.
YMeHHe OIeHMBATh MPAaBUIBHOCTH BBHIIIOJHEHUS Y4eOHOH 3amaui, cOOCTBEHHBIE BO3MOXHOCTH
ee pemreHus. OOyJarOIIMICS CMOXKET:

OTIpeNeNATh KPUTEPUH NPABMIIBHOCTH (KOPPEKTHOCTH) BHITMIOJIHEHUS YIeOHOH 3a/1a4H;
aHAJIM3UpOBaTh U OOOCHOBBIBaTh IPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTapus s
BBITIOJTHEHUS YI€OHOM 3a/1a4W;

CBOOO/IHO IOJIB30BaThCsl BBIPAOOTaHHBIMU KPUTEPUSMH OLIEHKH U CaMOOLIEHKH, UCXOMs U3 LeNIN
¥ MMEIOLINXCS CPEJICTB, pa3inyasi pe3ybTaT U ClocoObl ICHCTBUM;

OLIEHUBATh IPOAYKT CBOEH JIEATENLHOCTH MO 33JaHHBIM M/MJIM CAaMOCTOSITENILHO OIPEeICHHBIM
KpUTEPUSM B COOTBETCTBUU C LIEJIBIO JESATEIILHOCTH;

00OCHOBBIBaTh JIOCTUKMMOCTb L€JIM BBIOPAaHHBIM CHOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

(UKCUPOBaTh U AHATM3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.
Brnagenne ocHOBaMH CaMOKOHTpPOJIS, CAaMOOLEHKM, IMPUHATHS PELIEHUH U OCYIIECTBIICHUS
OCO3HaHHOI'0 BbIOOPA B yueOHOM 1 no3HaBaTenbHONU. O0yyaromuicss CMOXKeT:

HaOJII0aTh W aHAJIM3MPOBATH COOCTBEHHYIO Y4YeOHYIO M TO3HABATENBHYIO JESITEIbHOCTh M
JEeSTeIbHOCTD JPYTUX 00y4aroIuXcsl B IPOLECCE B3aUMOIIPOBEPKH;

COOTHOCHTH pE€ajJbHbIE W IUIAHUPYEMbIE pe3yJbTaThl WHIAMBHIYaTbHOH 00pa3oBaTeIbHOM
NeSITebHOCTH U JIe1aTh BHIBOJIBI,

NPUHUMATD PELIeHHE B Y4eOHON CHTyalluy M HECTH 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITEJIbHO OIpENeNATh NMPUYMHBl CBOEr0 yclexa WIM Heyclexa M HaXOJIUTh CHOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIEXa;

PETPOCHEKTUBHO ONpPENENATh, KAKHE NSHCTBUSA MO PEeIICHUI0 y4eOHOM 3ajauM MM MapameTpbl
ATUX ACUCTBUI MPUBENIN K MOJIYUEHUIO UMEIOLIETOCs POAYKTa yUeOHOMN AeSITeIbHOCTH;
JIEMOHCTPUPOBATh MPUEMBI PETYJSAINHM TCUXO(U3UOIOTUYECKUX/ SMOLMOHAIBHBIX COCTOSHUI
JUIsL  1OCTHOKEHHA d3(ddexta ycrnokoeHHs (YCTpaHEHHS SMOLMOHAIBHOW HAIpPSKEHHOCTH),
apdexTa BOCCTaHOBIEHUS (OCIAa0NIEHUS NPOSBIEHUN yTOMJeHHs), >(PdeKkTa aKTUBHU3ALUU
(moBbIIIEHUsI ICUXO0(U3UOIOTMYECKO pEaKTUBHOCTH).

Tunosslie 3271241 10 (POPMUPOBAHUIO PEryIATHUBHBIX AEeHCTBUI:
Ha IJIaHUPOBAHME;

Ha OPUEHTHUPOBKY B CUTYyallUH;

Ha IIPOTHO3UPOBAHUE;

Ha I1eJICNI0JIaT aHUE;

Ha IIPUHATUE PELLICHHUS;

Ha CAMOKOHTPOJIb.

ITo3znaBartenbHbIE YY [

VYMeHne ompenenaTh  TOHSATHSA, CO37aBaTh  OOOOINEHWS, YCTAaHABIWBATh  AHAJIOTHH,
KIJIAaCCHU(UITUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHHS U KPUTEPUU IS KIAacCHUPUKAIIUH,
yCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PaCCYXKJICHHE,
YMO3aKII4YeHne (MHAYKTUBHOE, JIETYKTUBHOE, TI0 aHAJIOTUH) U AeNaTh BbIBOIbI. OOydaromuiics
CMOJXKET:

noa0upaTh CJIOBA, COMOMYMHEHHBIE KIIOYEBOMY CJIIOBY, OIpPEACNSIONINEe €ro MpH3HAKU U



CBOMCTBA;

BBICTPANBAaTh JIOTHYECKYIO LIEMOYKY, COCTOSIYIO U3 KJIFOYEBOIO CIOBA U COMOAYMHEHHBIX MY
CJIOB;

BBIJICJIATh OOIIMH NPU3HAK JABYX MJIM HECKOJIBKHUX NPEIMETOB WM SBICHUH U OOBACHATH MX
CXO/ICTBO;

00BEIMHATh NPEIMEThl M SBJICHHUS B TPYIIbl IO OINpPEICICHHBIM IpU3HAKaM, CpaBHHUBATh,
KJIAaCCU(UITUPOBATH M 00001IaTh (HAKTHI U SIBICHUS;

BBIJICJIATH SIBJIEHUE U3 OOLIEro psijia APYrux SBICHUMN;

OTpeNeNiATh OOCTOSTENbCTBA, KOTOPBIE IMPEIIISCTBOBAIN BO3HHUKHOBEHHUIO CBS3H MEXIY
SBJICHUSAMHU, U3 3TUX OOCTOSTENbCTB BBIACIATH ONpPENENIAIONIUE, CIIOCOOHbIE ObITh NMPUYUHON
JAHHOTO SIBJICHUSI, BBISIBIISITH IPUYMHBI M CICJICTBHS SBJICHHUIA;

CTPOUTH PACCY)XICHHME OT OOLIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBIEHUSM M OT YacCTHBIX
SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTB pacCyXJCHUE Ha OCHOBE CPaBHEHUs MPEIMETOB U SIBIECHUI, BBIJEIASA MIPU 3TOM 00IIne
NPU3HAKHY;

u3jaraTh MOJyYEHHYIO MH(OpMAIUIO, HHTEPIPETUPYsI €€ B KOHTEKCTE pelaeMoi 3a1auu;
CaMOCTOSITENIFHO YKa3bIBaTh Ha WHGOpPMANNIO, HYXKIAIOUIYIOCS B IPOBEPKE, Ipeiaratb U
HOPUMEHSATH CI0CO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMALIUY;

BepOAIM30BaTh SMOLIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO MCTOYHUKOM;

OOBSICHATD SIBJICHUS, TPOLIECCHI, CBSI3U U OTHOLICHUS, BBISBIIIEMbIE B XOJI€ [103HABATEIbHON U
UCCJIEIOBATEIbCKON  J1€ATE€IbHOCTH  (MPUBOAUTHL OOBSCHEHUE C HU3MEHEHHEM  (HOPMBbI
IpEeCTaBICHUS; OOBICHATH, IeTATU3UPYs UM 0000111as1; 0OBACHATH C 33JaHHON TOUKHU 3pPEHU);
BBISBIISITh WM HAa3bIBaTh NPUYHHBI COOBITHS, SIBJICHHUS, B TOM 4YHCIE BO3MOXKHBIE /Hamboiee
BEPOSITHbIC IPUYMHBI, BO3MOXKHBIE TIIOCIEACTBUS 3aJaHHOH MPUYMHBI, CaMOCTOSITEIbHO
OCYILIECTBJISASI IPUUMHHO-CJIEICTBEHHBIN aHaIN3;

JieNaTh BBIBOJI HA OCHOBE KPUTHYECKOI'O aHaIM3a pa3HbIX TOUEK 3PEHUS, MOATBEP)KIATh BBIBOJ
cOOCTBEHHOM apryMeHTallel Wik CaMOCTOSATENbHO NOJyYEHHBIMU JaHHBIMU.

VYMeHue co3/1aBaTh, IPUMEHSTh U NPEOOpPa30BbIBATh 3HAKU U CUMBOJIBL, MOJICJIM U CXEMBbI JJIs
pelieHns yueOHBIX U M03HaBATENbHBIX 331a4. OOy4darouics CMOXKET:

0003HayaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIIH SIBJICHUE;

ONpEAENATh JIOTMUECKUE CBS3M MEXAY NpeAMETaMHM W/WUM SIBICHUSMH, 00O3HA4aTh JaHHbBIE
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

co3/aBaTh aOCTPAaKTHBIN UK peabHbIA 00pa3 mpeaMeTa U/Uiu SIBJICHMUS,

CTPOUTBH MO/JIEJIL/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4M W/WIIK CcIoco0a ee pelIeHus;

co3iaBaTh BepOalbHBbIE, BEIIECTBEHHbIE W HWH(GOPMAIMOHHBIE MOJEIU C BbLICIECHUEM
CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa s ONpejeieHus crnocoba peleHus 3aJadd B
COOTBETCTBUU C CUTYAIIUEH;

npeoOpa3oBbIBaTh MOJENN C IEJIbI0 BBIABICHHMS OOIIMX 3aKOHOB, OIPENENSIOUIMX JaHHYIO
MIPEAMETHYIO 00J1acTh;

NEPEeBOJIUTh CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(OPMALUI0 M3 Tpaduyeckoro Hiu
(dbopMann30BaHHOIO (CUMBOJILHOTO) MIPEICTABICHUS B TEKCTOBOE, U HA000POT;

CTPOUTH CXEMY, AITOPUTM JEHCTBHS, MCIPABIATh WJIM BOCCTAHABIMBAaTh HEU3BECTHBIH paHee
QITOPUTM Ha OCHOBE MMEIOIErocsi 3HaHus 00 00bEKTE, K KOTOPOMY NMIPUMEHSETCS allTOPUTM;
CTPOUTH J10Ka3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

aHAJTM3UPOBATH/pe(IEKCHUPOBATh OMBIT Pa3pabOTKM W peayn3ald  y4eOHOTO TMPOEKTa,
UCCIIEIOBaHHUs (TEOPETUYECKOT0, 3MIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW MpoOIeMHOM
CUTYalluH, IOCTaBJICHHOM 11eJIM W/WIN 3aJIaHHBIX KPUTEPUEB OLIEHKH MTPOYKTa/pe3ybTara.
CwmpiciioBoe uTeHue. O0yJaronuiicss CMOXKET:

HaXOJHTh B TeKCTe TpeOyeMyro HHGOpMaIUIO (B COOTBETCTBHH C LEISIMHU CBOEH JI€ATEIbHOCTH);
OPUEHTHPOBATbCSI B  COJEPKAaHMM  TEKCTa, [MOHHMMATh LEJOCTHBI  CMBICT  TEKCTa,
CTPYKTYpUPOBATh TEKCT;

yCTaHaBJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHIL, SIBICHUM, IIPOLIECCOB;



PE3IOMUPOBATh TIIABHYIO UJICI0 TEKCTa;
IpeoOpa3oBbIBaTh TEKCT, «IIEPEBOJAS» €ro B APYI'YI0 MOJAAIbHOCTb, MHTEPIPETUPOBATH TEKCT
(Xy10’KECTBEHHBII u HEXYJ10KECTBEHHBIN - y4ueOHBI, Hay4HO-TIONYJIIPHBIN,
uHOpPMaLMOHHBIH, TeKCT non-fiction);

KPUTUYECKH OIICHUBATh COJIEp)KaHKe U GOpPMY TEKCTa.

@opMuUpOBaHME U Pa3BUTHE DKOJOTMYECKOIO MBIIUICHUS, YMEHHE IPUMEHATh €ro B
[O3HABATEIIbHOW, KOMMYHUKAaTUBHOW, COLMAIBHOW TMpakTHKE U  HpodecCHOHaTbHOM
opueHTanuu. OOYyJarOIIHICS CMOXKET:

OIIPENENATh CBOE OTHOLIEHUE K IIPUPOHOM Cpele;

aHAJIM3UPOBATh BIUSHHUE HKOJIOTHUECKUX (DAKTOPOB Ha cpefy OOMTaHUS KUBBIX OPraHU3MOB;
IIPOBOJUTH IPUYMHHBIA U BEPOSTHOCTHBIM aHAIIN3 DKOJIOTUYECKUX CUTYaLUH;

IPOTHO3UPOBAaTh MU3MEHEHUs CUTyallUu NpPU CMEHe JeHCTBUS OJHOro (axkropa Ha AelcTBUE
apyroro ¢akropa;

pacnpoCTpaHATh 3KOJOTMYECKUE 3HAHUS W ydaCTBOBATh B IPAKTUYECKUX Je€ax IO 3allHTe
OKpYKaroIlEeH Cpeibl;

BBIpaXXaTb CBOE OTHOLICHHE K IIPUPOAC YEPE3 PUCYHKH, COUYMHEHHS, MOJEIH, IPOCKTHHIE
paboThL.

10. Pa3zButue MOTHMBAaLMU K OBJIAJEHUIO KYJIbTYpPOH aKTUBHOIO HCIIOJIb30BAHMS CIOBaped U

APYrux MOUCKOBBIX CUCTEM. O6yanOHlHﬁCH CMOXKCT:

OTIpeeIATh HE0OXO0UMbIE KITI0YEeBbIe TOUCKOBBIE CIIOBA U 3aPOCHI;

OCYIIECTBIISATh B3aUMOCHCTBUE C JIEKTPOHHBIMU MTOMCKOBBIMU CUCTEMaMHU, CJIOBApSIMHU;
dbopMUPOBAaTh MHOXECTBEHHYIO BBIOOPKY U3 TMOWCKOBBIX HMCTOYHUKOB JJIsi OOBEKTHBU3AIMH
pe3yJIbTaTOB MOUCKA;

COOTHOCHUTD MOJTyYEHHBIE PE3yIbTaThl TOUCKA CO CBOEH JESTENbHOCTHIO.

Tunossble 3a1a4u 10 (POPMHUPOBAHNIO MO3HABATEIbHBIX JIeHCTBHIL:
IIPOEKTHI Ha BEICTPANBAaHUE CTPATETHUH IIOMCKA PEIICHUs 3a1ad;
3aJla4d Ha CepHhaLuIo, CpPaBHEHUE, OLICHUBAHUE,

IIPOBEACHUE DMIIUPUIECKOIO UCCIIETOBAHNA,

MIPOBEAECHUE TEOPETUUESCKOTIO UCCIIEJOBAHHUS,

CMBICIIOBOE YTEHHE.

IIpoekTsrl:

7 knace
Posb poccuniickux y4€HbIX B pa3BUTHH MaTemaTuku. JI. Ditnep.
Pemenne nornyeckux 3a1ad ¢ moMouibo rpagos.

8 knacce

Pounb poccniickux y4€Hbix B pazsutun Matematuku. A.H.Konmoropos.
Pa3Hoo0OpazHble criocoObl pelieHus: KBaJlpaTHbIX YPaBHEHUH.

9 knace

Uucna Gubonauyu.

IIpocTble U CII0KHBIE IPOLICHTHI.
Kocmuueckas nporpamma u M.B.Kengpim.

(DOpMBI OopraHu3aluuu yqe6HO-HCCHCI[0BaTCHLCKOﬁ ACATCIIbHOCTHU HAa YPOYHBIX 3aHATUAX MOTYT
OBITh CJICAYIOIIUMU:

YPOK-UCCIIEJIOBAaHKE, YPOK-TabopaTopusi, ypOK-TBOPUYECKHI OTUYET, YpOK H300peTaTenbCcTBa,
YPOK «Y AUBUTEIBHOE PSIIOM», YPOK — paccka3z 00 YUEeHbIX, YPOK — 3alllUTa UCCIIEeI0BATEIbCKIX
MIPOEKTOB, YPOK — SKCHEPTH3a, YPOK «I[aTEeHT Ha OTKPBITUEY», YPOK OTKPBITHIX MBICIIEH;



y4eOHBI OKCIIEPUMEHT, KOTOPBI IT03BOJSIET OpPraHM30BaTh OCBOCHUE TaKUX DJICMEHTOB
UCCIIEIOBATEIbCKOM  NEATENbHOCTH, KakK IJIAaHUPOBAaHWE W TPOBEICHHE HKCIIEPHMEHTa,
00paboTKa U aHaJIMU3 €T0 PE3yNIbTaTOB;

JIOMaIIHee 33/1aHHe HCCIIeIOBATENIbCKOTO XapaKTepa MOXKET COueTaTh B cebe pa3HOOOpa3HbIe
BUJIbI, TIPUYEM II03BOJISICT MPOBECTH Y4EOHOE HCCIEIOBaHHME, JOCTATOYHO MPOTSDKCHHOE BO
BPEMEHU.

KommyHukatusubie YY /|

VYMeHne opraHu30BbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEILHOCTh C YUUTEJIEM U
CBEPCTHHKAMHM; pabOTaTh MHAWBUAYAILHO U B TPYIIIE: HAXOAUTH o0IIee pelieHne U pa3penarhb
KOH(UIMKTBl Ha OCHOBE COIVIACOBAHUS IMO3UIMA M ydeTa MHTEpecoB; (HOPMYIMpPOBAThH,
apryMEHTHPOBATh M OTCTaUBaTh CBOe MHEHHE. OOyUaroMicss CMOXKET:

OINPECIIATH BOZMOXKHBIE POJIM B COBMECTHOH I€ATEIBHOCTH;

UIpaTh OIPEAEIECHHYIO POJIb B COBMECTHOM €ATENBHOCTH;

IPUHUMATh MTO3ULHI0 cOOECEeITHUKA, TOHMMAs O3UILIMIO JPYroro, pa3jinyarh B €ro peun: MHEHUE
(TOUKy 3peHus), JOKA3aTeNbCTBO (ApryMEHTHI), (PaKThI; THIIOTE3bI, AKCHOMBI, TEOPHH;
onpeneniaTh CBOM JIeHCTBUA M JeHMcTBUSA IapTHepa, KOTOpble CHOCOOCTBOBAIM —MJIU
IPENSITCTBOBAIM NPOIYKTUBHOM KOMMYHHKAIUY;

CTPOUTH MIO3UTUBHBIC OTHOLIEHHUS B Ipoliecce yueOHOH U O3HABATEIIbHOM JesITEbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTauBaTb CBOIO TOYKY 3pEHHUS, B JUCKYCCUU YMETb
BBIJIBUT'aTh KOHTPAapryMeHThl, Hepedpa3supoBaTh CBOIO MbICIb (BIaJE€HHE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IPU3HABaTh OLIMOOYHOCTh
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

Ipelarath albTepHATUBHOE PELICHUE B KOH(JIMKTHON CUTYyalLlUy;

BBIJIETISATH OOIILYIO TOUKY 3PEHUSI B TUCKYCCHH;

JIOTOBAapHUBAThCS O IMpaBMJaX M BOIpocax i OOCYXKJEHUS B COOTBETCTBHM C HOCTaBJIEHHOU
repen rpyImnon 3agadei;

OpraHM30BBIBaTh yueOHOE B3auMOJeHcTBUE B rpymme (Omnpenesars o0lue 1eau, pacupeaesTh
pOJIH, 10rOBapUBaThCs IPYT C APYTOM U T. [1.);

yCTpaHATh B paMKax Juajora  paspelBBl B~ KOMMYHHUKAIMH,  OOYCJIOBJIECHHBIE
HENOHMMAaHUEM/HENIPUATUEM CO CTOPOHBI coOecelHUKa 3anaud, (OpMbI WU COAEpPHKAHUS
JaJora.

YMeHue OCO3HaHHO HCIIONb30BaTh pEYEBBIE CPEJICTBA B COOTBETCTBUUM C  3ajadei
KOMMYHHKAIMM JJIS1 BBIPAXKEHUs CBOUX YYBCTB, MbICIEH M MOTpeOHOCTEH A MIIaHUPOBAHUS U
peryJsiluA CBOEH IEATENbHOCTH; BIAJEHUE YCTHOM M NHCBMEHHOM PEUYbI0, MOHOJIOTMYECKOU
KOHTEKCTHO! peubto. O0ydarouuiics CMOXKET:

OTIpEeAENATh 33jauy KOMMYHUKAIIUU U B COOTBETCTBUU C HEH OTOMPATh PEUEBbIE CPEJICTBA;
0TOMpaTh M HUCIOJB30BaTh pEUEBbIe CPEJCTBA B MPOLECCEe KOMMYHUKALMU C APYTMMHU JIOJABMU
(zmanor B mape, B MaJoi rpynmne u T. 1.);

OpEeACTaBIsATh B YCTHOM WIM TNHMCbMEHHOM (opMe pa3BepHYThI IUTaH COOCTBEHHOM
JeSITEIIbHOCTH;

co0uro1aTh HOPMBI ITyOJIMYHOM peyd, perjaMeHT B MOHOJIOre M JAMCKYCCHHM B COOTBETCTBHUHU C
KOMMYHUKaTUBHOM 3aJ1a4eil;

BBICKa3bIBaTh 1 OOOCHOBBIBaTh MHEHHE (CYXKICHUE) U 3alpallinBaTh MHEHUE TTapTHEpa B paMKax
JTIaJIora;

IPUHUMATD PELIeHNE B XOJI€ IMAJIOTa U COTIacOBBIBATh €T0 C COOECEAHUKOM;

CO3/aBaTh MHUCHBMEHHBIE «KJIWIIMPOBAHHBIE» W OPUTHHAIIbHBIE TEKCThl C MCIOJIb30BaHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

HCIIOJIb30BaTh BEpOAJIbHBIE CPEICTBA (CPEICTBA JJOTUUECKON CBSI3M) AJISl BBIACIIEHUSI CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHUS,



UCII0JIb30BaTh HeBepOaTbHBIC cpencTaa W HarJIsIIHbIE MaTrepuabl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

JiefaTh OIICHOYHBIM BBIBOJ O JOCTHUXKEHUU 1I€JIM KOMMYHHMKAIMA HEMOCPEACTBEHHO IIOCIIE
3aBepIICHUsS] KOMMYHHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBAThH €TO0.

dopMupoBaHWE U Pa3BUTHE KOMIIETGHTHOCTH B OOJAcCTH WMCIOJb30BaHUS WH(DOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (manee — MKT). OOyuaromuiicss CMOXET:

I[EJICHAIIPABJIICHHO HCKAaTh M HWCIOJb30BaTh HMH(DOPMAIMOHHBIE PECYpChl, HEOOXOIUMBIC IS
pelieHus yueOHbIX U MPaKTUYECKUX 3a]au ¢ momonibio cpeacts UKT;

BBIOMpaTh, CTPOUTH M HWCIOJB30BaTh aJCKBATHYIO WH(MOPMALMOHHYIO MOJETh IS Tepeaadu
CBOMX MBICIICH CPECTBAMU €CTECTBEHHBIX U (hOPMaTbHBIX SI3bIKOB B COOTBETCTBHUHU C YCIOBUSIMU
KOMMYHUKAIUU;

BBIIETATh MH(OPMALIMOHHBIA aCMeKT 3a7aud, ONEepUpOBATh JAHHBIMH, HCIOJIb30BaTh MOJEIb
pELIeHUS 3a1a4H;

UCIIONIb30BAaTh ~ KOMITBIOTEPHBIE  TEXHOJOTMU  (BKJIIOYash BBIOOpD  aJeKBAaTHBIX  3ajaye
WHCTPYMEHTAJIbHBIX ~ MPOTPAMMHO-ANNapaTHbIX CPEICTB W CEPBUCOB) JUISl  PEIICHUS
MH(OPMALIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3aJay, B TOM 4YHCIIE: BBIYUCIICHUE,
HalMCcaHue MMMCeM, COYMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHIE IPE3CHTAIMN U JIp.;
UCIOJIb30BaTh HHPOPMAIUIO C YIETOM ITUYECKUX U MPABOBBIX HOPM;

co31aBaTh MH(GOPMAIIMOHHBIE PECYpChl PAa3HOTO THIA M JUIsS Pa3HBIX AyAUTOPHH, COOIIOIATH
MH(OPMAILIMOHHYIO TUTUEHY U TIPpaBuiia HHPOPMAIMOHHON 0€3011acHOCTH.

Tunossble 3a1a4u 10 (OPMUPOBAHNI0 KOMMYHMKATHBHBIX JeHCTBHI
Ha y4eT NO3ULIMHU NTapTHEPa;

Ha OpraHU3alMI0 U OCYUIECTBIECHUE COTPYIHUYECTBA;

Ha repenady nHGOpMaIK U 0TOOpaKEHHUE PEAMETHOTO COJICPKAHUS;
TPEHUHTM KOMMYHHKAaTUBHBIX HABbIKOB;

pPOJIEBBIE UTPBI.

npeomemmule.

1) popMupoBaHue MpeaCTaBICHUN O MaTeMaTHKEe Kak O METOJE IMO3HaHUS JICHCTBUTEILHOCTH,
MO3BOJISIFOIIEM ONUCHIBATh U U3Y4aTh peajbHbIE MPOLECCHI U SBJICHMUS;

2) pa3BUTHE YMEHHMI paboTaTh € Yy4eOHBIM MaTeMaTHUYECKHM TEKCTOM (aHAIM3HPOBATH,
U3BJIEKaTh HEOOXOIMMYyI0 WHGOpPMAIMIO), TOYHO U TPAMOTHO BBIpAXKaTh CBOM MBICIH C
MPUMEHEHUEM MaTEeMaTUYeCKOW TEPMHUHOJIOTMH W CHUMBOJIMKH, MPOBOJUTH KIIACCU(PUKAIINH,
JIOTHYECKHe 000CHOBAHMSI, JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUII;

3) pa3BuTHE TPEACTABICHUH O UYHCIE M YHCIOBBIX CHCTEMaxX OT HaTyPalbHBIX IO
JIEMCTBUTENIbHBIX YHCEJ; OBJAJCHUE HABBIKAMHM YCTHBIX, MUCBMEHHBIX, MHCTPYMEHTAIbHBIX
BBIYMCIICHHI,

3) oBiazieHUe TEOMETPHUYCCKUM S3bIKOM; PA3BUTHE YMEHHs HCIOJIb30BaTh €ro sl OMHCAHHS
MpPEAMETOB  OKPY)KAIOMIErO0  MHpa;  pa3BUTHE  MPOCTPAHCTBEHHBIX  MPEJICTABIICHUN,
M300pa3uTeIbHBIX YMEHUH, HABBIKOB TEOMETPUUYECKUX TTOCTPOCHHIA;

4) bopMHpOBaHHE CHCTEMAaTHYECKUX 3HAHMH O IUTOCKMX (Qurypax W HX CBOWCTBax,
MPEACTABICHUI O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIAX; Pa3BUTHE YMEHUN MOJEIUPOBAHUS
peaTbHBIX CHUTYallMid Ha S3BIKE TEOMETPUHU, WCCIAEAOBAaHUS TIOCTPOCHHOW MOJETH C
UCIOJIb30BAaHUEM F€OMETPUUECKUX MTOHSATUH;

5) oBjajicHre TPOCTEHIIIMMHU CITOCOOAMU TIPEACTABICHUS M aHaIW3a CTAaTHCTHYECKUX IaHHBIX;
dbopMUpOBaHUE MPEACTABIEHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE H O
Pa3IUYHBIX CITOCO0aX WX U3YYCHHS, O MPOCTEHIIINX BEPOATHOCTHBIX MOJIEISIX; pa3BUTHE YMEHUHN
U3BJIEKaTh MH(OPMAIIHIO, IPEICTABICHHYIO B TaOIUIaX, HA qUarpammax, rpadukax, onmuchBaTh
U aHAJIM3WPOBATh MACCUBBI UYHCIOBBIX JaHHBIX C TOMOIIBIO TMOAXOSANINX CTaTHUCTUYECKHUX



XapaKTePUCTUK, MCIOIh30BaTh MOHMMAHHWE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOUIUX SIBICHUN
MIPY NIPUHSTUU PEIICHU;

6) pa3BUTHE YMCHHIA TPUMEHATH U3yUCHHBIC MOHSITHS, PE3YJIbTAThl, METO/IbI IJISl PEIICHUS 3a71a4
NPaKTUYECKOTO XapakTepa W 3aJad M3 CMEXHBIX JUCHUIUIMH C HCIOJIb30BAHUEM IIpU
HEOOXOIUMOCTH CIIPABOYHBIX MATEPUAIOB, KOMITBIOTEPA, IOJIB30BATHCS OLEHKOW M MPHKHUIKON
NPU IPAKTUYECKUX pacuérax;

7) bopmupoBanrie HMHPOPMAIMOHHONH H  AJITOPUTMHUYECKOM  KyJIbTYpbl; (OopMHpOBaHHE
NPECTaBICHUS O KOMIIBIOTEpE KaK YHHBEPCAILHOM YCTPOHCTBE 00pabOTKH WH(pOpPMAINH;
pa3BUTHE OCHOBHBIX HABBIKOB U YMEHU MCIOJE30BaHUS KOMIIBIOTEPHBIX YCTPOWCTB;

8) bopmupoBanue yMmeHUN GopManTH3alMK M CTPYKTYPUPOBaHHS HHGOPMAIUH, YMEHHSI
BEIOMpaTh CHOCOO TPEACTABICHUS JAHHBIX B COOTBETCTBUU C IIOCTaBICHHOW 3aladeid —
TaOJHIIBI, CXEMBI, TpadUKH, TUArPaAMMBI, C HCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpenCcTB 00pabOTKH JTaHHBIX;

9) popmupoBaHUEe HABBIKOB U YMEHHUI 0E30MIaCHOTO U 1[eJIeCO00pa3HOro MOBEICHUS pu paboTe

C KOMIBIOTEPHBIMH MporpaMMaMu u B VIHTepHeTe, yMeHHS COOIIOAaTb HOPMBI
MH(GOPMALIMOHHON ATUKH U MpaBa.

IIpn opranmsanum ydeOHoOro nmpornecca Oyzaer oOecnedeHa II0CIEI0BATEIbHOCTD
M3ydeHHs] y4eOHOTO MaTepuayia: HOBBIE 3HAHHS ONMHPAIOTCS HAa HEIABHO IMPOWUICHHBINA
MaTepuall; 0OSCIEYEHO IOATAITHOE PACKPBITHE TEM C IMOCJIEAYIOMIEH NPaKTHUYECKOU
peanm3anyeii; 3aKkperuieHHe B IpOlecce NPAKTUKyMOB; OYyIyT HCIIOJIb30BaThCS

KOM6I/IHI/IpOBaHHBIe YPOKHU, SaqéTBI, YPOKHU — COPCBHOBAHUS, YPOKH C HCIIOJIB30BaHUCM
HKT.

KoHTposnb ypoBHSI OOy4YE€HHOCTHM HpPEAyCMaTpUBAET HPOBEIECHUE CaMOCTOSITEIBHBIX
paboT, TECTOB, KOHTPOJIBHBIX PaboT. ITOTOBBIN KOHTPOJIL B 7, 8 Kjaccax MPOBOJUTCS B
(bopmMe HTOrOBOI KOHTPOJIFHOW paboOTHl, B 9 Kilacce B (opmMe rocymnapCTBEHHOM
UTOTOBOM aTTECTAallMH.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEIMETA

BbinyckHuk HayuyuTes B 7-9 BbINyCKHUK MOJTy4YHT
KJ1accax BO3MOKHOCTh HAYYHThCs B 7-9
(111 MCMMOJIb30BAHUS B KJIaccax 1M o0ecIeuyeHu s
NOBCeIHEBHOI KU3HU U BO3MO’KHOCTH YCIIEIIIHOT O
olecreyeHUs1 BO3MOKHOCTH NMPOAOJKeHHs 00pa3oBaHUs HA
YCHELIHOT0 MPOJ0JIKEHU S 0a30BOM U yri1y0J1éHHOM
o0pa3zoBaHusi Ha 0a30BOM YPOBHe) YPOBHAX




OuieMeHTHI Teopuu | -OnepupoBaTh Ha 0a30BOM ypOBHel - OHGpHpOBaTLZ MMOHATHSIMH:
MHOKECTB ’ MOHSATUSMU: MHOXKECTBO, JJIEMEHT | ONpEeNeJICeHue, TEeOopeMa, aKCHUOMa,
MATEeMATHYECKOH | MHOXECTBA, ITOMHOKECTBO, | MHOXKECTBO, XapaKTePUCTUKH
JIOTUKH MPUHAJIC)KHOCTb; MHOXECTBA, DJIEMCHT MHOXECTBA,
-3a/1aBaTh MHOXECTBA | ITYCTOE, KOHEUYHOE M OECKOHEYHOE
MEePEUYHUCICHUEM UX AJIEMEHTOB; MHOECTBO, IMOJIMHOYKECTBO,
-HaXOJNUTh MepeceueHue, | IPUHAIEKHOCTD, BKJIFOUECHHE,
00beIMHEeHHEe, TIOJIMHOXECTBO B | PABEHCTBO MHOXECTB;
MPOCTEUIIINX CUTYaIIHSX; - u3o0pakaTb  MHOXKECTBA H
-OnepupoBaTh Ha 0A30BOM YPOBHE | OTHOIIEHHUE MHOMXECTB C ITOMOIIBIO
MOHSATHSIMH: ompeseneHue, | KpyroB Diliepa;
aKCHOMa, TeOpeMa, JOKa3aTelIbCTBO; | -  ONPENCNSITh MPUHAIICHKHOCTh
MIPUBOIUTH MIPUMEPHI U | pJeMeHTa MHOXECTBY,
KOHTPIIPUMEPHI UL | OOBEIMHEHUIO U MEPECEUCHUIO
MTOATBEP>)KHEHHS CBOHUX | MHOJKECTB;
BBICKA3bIBAaHUI - 33/1aBaTh MHOXKECTBO C IOMOIILIO
MePEUYHCIICHUS 9JIEMEHTOB,
CIIOBECHOI'O OIIMCAHMS;
- OTIepUPOBATH MMOHSTHSMM:
BBICKAQ3bIBaHHE, WMCTUHHOCTh U
JIOKHOCTD BBICKA3bIBaHUS,
OTpHIIAHUE BBICKA3bIBaHUM,
OTEepalii HaJ[ BBICKA3bIBAHUSIMH:
U, WJIH, HE, yCIIOBHBIE
BBICKA3bIBaHUs (MMILTUKALINH);
- CTPOUTH BBICKA3bIBaHUS,
OTPUIAHUS BBICKA3bIBAHHIA.
B noBceiHeBHO KU3HHU M NIPH M3YYEHHH IPYTUX NMPEIMETOB:
- HUCIONB30BaThb  TpauuecKkoe | CTPOUTH IEMOYKH YMO3aKIIOUCHUM
MpEJCTaBICHUEe  MHOXECTB  JUIsl | HA OCHOBE MCIIOJIb30BAHUS MPABUII
OTNHUCAHUs PEaTbHBIX TPOLECCOB H | JIOTHKH;
SABIIEHUW, TIpU pEHIeHUH 3a/ay | UCTIOJIB30BaTh MHOXKECTBA,
JIPYTUX YYEOHBIX TPEIMETOB. OTIEpaIFK C MHOYKECTBAMH, UX
rpaduyeckoe mpeacTaBIeHue s
OTHUCAHUS PEATbHBIX TIPOIIECCOB U
SIBJICHUM
Yucaa - OnepupoBaTh Ha 0a30BOM YPOBHE | - OnepupoBarb HNOHSTUSIMU:

MNOHATHSMM: HATypaJIbHOE YHCIIO,
meJoe qHCIIO, OOBLIKHOBEHHAs
IpoOb, JECSITUYHAS IpoOb,
CMeIllaHHas Jpo0b, palMOHAIBLHOE
4K CII0, apupMeTHIECKHit
KBaJPaTHBI KOPEHB;

-MCIIONIb30BaTh CBOMCTBA YHUCENl U

IIpaBuIa JIEHCTBHN pu

MHOKECTBO HATyPaJIbHBIX YHCEI,
MHO>KECTBO LEJbIX qucen,
MHO’KECTBO PallMOHAIbHBIX YHCEI,
MppalMOHATIBHOE 4HCIIO,
KBaJIpaTHbII KOPEHb, MHOKECTBO

JIEVCTBUTEIIbHBIX YHCell,
reoMeTpuyecKass  MHTEpIIpeTaus
HATypaJbHBIX, LIEJIBIX,

1 o
3)_IGCL " faJjie€ — paclo3HaBaTb KOHKPCTHBIC IIPHUMCEPhI 06IIII/IX NOHATHUU IO XaPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATD
HeﬁCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPETHU3UPOBATh MPpUMEPAMU

o011Me ITOHITHS.

2
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa IIpyu NpOBCACHNU paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.




BBITIOJTHCHHUH BBIYUCIICHUI,
-HCIIOJIF30BAaTh MPU3HAKU
nenumoctd Ha 2, 5, 3, 9, 10 npu
BBIIIOJTHCHUH BBIUKMCIICHUMI u
PEIICHUU HECIOXKHBIX 3a/1a4;

- BBIIOIHATH OKpYTJICHUE
parMoHaIbHBIX qucen B
COOTBETCTBUU C IIPABUIIAMH;
-OLICHMBATh 3HAYEHUE KBAJIPaTHOTO
KOpHSI U3 TMOJOXKUTEIBHOTO IEJI0T0
YuCa;

- pacro3HaBaTh palMOHAJIbHBIE H
HUPpALMOHATILHBIE YHCTIA;

- CpaBHMBATh YHCIIA.

pallMOHAIBHBIX, JIEUCTBUTEIBHBIX
YHCEIT;

- MOHUMATh H OOBICHATL CMBICT
MMO3UITMOHHOM 3aIucu

HaTypaJbHOTO YHCIIA;
- BBIIOJHATH BBIYUCICHHS, B TOM
YHUCJIE ¢ MCIOJIb30BAaHUEM TPUEMOB
paIoHaTbHBIX BBIYUCIICHUH;

- BBINOJIHATH OKpYTJICHHE
PalMOHAIIBHBIX YHUCEN C 3aJaHHOM
TOYHOCTBIO;

- CpaBHHUBAaTh paIlMOHAIBHBIC W
HUPpALMOHATILHBIE YHCIIA;

- TPEACTABNIATH  PalMOHAIBLHOE
YHCJIO B BUJIC JIECATUYHON IpodH

- VIOPSI0YHBATH qyucia,
3aIlMCaHHbIE B BUAE OOBIKHOBEHHOM
U JCCATUYHOU IpoOu;

- gaxoauth HOJ[ m HOK uucen u
WCIIONIB30BaTh HMX TMPH PEHICHUH
3aja4.

B noBceagHeBHOM KH3HHU U IPH U3YYCHUU NPYIUX NPEAMETOB:

- OLICHUBATH

BBIYMCIICHUN npu
IIPAKTUYECKUX 3a7ad;
- BBINOJHATH CPAaBHEHHME YHCEN B

pe3yJIbTaThl
pelLIeHnn

- IIPUMEHSATH IpaBuia
NPUOIMKEHHBIX BBIYHUCICHUM IpU
pELICHUU IMPAKTUYECKUX 3a7ad U
pelleHnn 3ajad ApPYrux ydeOHBIX

peabHbIX CUTYAIUX; PEIMETOB;
- COCTaBJISTh YUCJIOBBIE BBIPAXKEHUS | - BBITIOJIHATh CpaBHEHHE
IpU pEIIeHUH MPAKTUYECKUX 3a/ad | pe3yJbTaToB  BBIYMCICHUN  IpH
U 3aJa4 U3 JIpYrHX Yy4YeOHBbIX | pELIEHUM IPAKTUYECKUX 3a/ad, B
IIPEIMETOB. TOM qucle NPUOITNIKEHHBIX
BBIYMCIICHHI,
- COCTaBJATH U  OIICHMBAThH
YHCIIOBBIE BBIPAKEHUS npu
pEIIEHNN TNPAaKTHYECKUX 3a1ad U
3ajady = M3 JpYTUX  y4eOHBIX
IIPEIMETOB;
- 3amnMchiBaTb M OKPYIJIATH
YHUCJIOBBIE 3HAYEHUS  PEaIbHBIX
BEJIMUYMH  C  HCIOJIb30BAaHUEM
pa3HbIX CUCTEM U3MEPEHUSI.
ToxnecTBeHHbBIE - BoimonHsaTe HECJIOXKHBIE | - OnepupoBatb MOHATUSIMU
npeo6pa3oBaHusi | IpeoOpa3oBaHUs /s BBIYUCICHHS | CTEIIEHU c HaTypaJIbHbIM
3HAYEHUI YHCIOBBIX BBIPAKEHUH, | IOKa3aTelieM, CTENEHU C LEeJbIM
coJieprKalInx CTETEHU C | OTpULIATENIBHBIM [10KA3aTeNEM;
HaTypaJIbHbIM MOKa3aTesieM, | -  BBINOJHATH  IpeoOpazoBaHus
CTENEHM C LEJIBIM OTPULATENBHBIM | IEJbIX BBIPAKEHUI: AEUCTBUA C
MOKa3aresem; OJIHOYJICHAMHU (cmoxxenue,
- BBITOJIHATh HECJIO)KHBIE | BBIUUTAHUE, YMHOXEHHE),
npeobpazoBaHus LeNbIX | 1eWCTBUA c MHOTOYJICHAMU
BBIPQ)KEHUI: pacKpbIBaThb CKOOKH, | (CIOXKEHHE, BBIYUTAHUE,
MIPUBOJUTH MOJOOHBIE ClIaraemMble; | YMHOXKEHUE);




- WCIIO0Ih30BaTh hopmMyIbI
COKpAIICHHOI'O YMHOXKCHUA
(xkBampar CYMMBI, KBaJ[paT

Pa3HOCTH, PA3HOCTh KBAJPATOB) ISt
YIPOIICHUS BBIYMCICHUNA 3HAYCHUH

BBIPAKCHMUI;

- BBITIOJHATh HECJIOKHbIE
npeoOpa3oBaHus npoOHoO-
JIMHEHBIX BBIpAKEHU u
BBIpOKEHU I c KBaJpaTHBIMU
KOPHSIMH.

- BBITOJIHATH pasiokeHue
MHOTOYJIEHOB ~ HAa  MHOXHTEIU
OJIHUM U3 CIIOCOOOB: BBIHECEHHE 32
CKOOKY, IPYNIUPOBKA,
UCII0JIb30BaHUE bopmyn
COKPAILLEHHOTO0 YMHOXECHHUS;

- BBIACIATH KBaApaT CYMMBI H
Pa3HOCTH OJHOYJICHOB;

- pacKJaiplBaTh Ha MHOXKHTEIH
KBaJPaTHBIA TPEXWICH;

- BBINOJHATH  IpeoOpa3oBaHUs
BBIPKECHUM, COJEPKALIUX CTEIEHU
c LEIBIMUA OTPHUIIATEITLHBIMU

MOKAa3aTesIMH,  MEPEXOIUTh  OT
3alyucyu B BUJE CTENEHH C IIEJIbIM
OTPHUIATENIEHBIM  MMOKa3aTejleM K
3aMucy B BUJE IPOOH;

- BBIIONHATH  IpeoOpa3oBaHUs
JIpOOHO-PAIIMOHATIEHBIX
BBIPOKCHHI: COKpaIlleHue ApoOeH,
IIPUBEJICHUE anredpanvecKux
npobeil k o0mieMy 3HaMEHATelro,
CIIO)KEHUE, YMHOXXEHHUE, JICeJICHUE
anredpandecKux npoOei,
BO3BE/ICHUE anreOpanyecKon
IpoOM B HATypalbHYIO H IIENIYIO
OTPHUIIATEIIEHYIO CTCTICHb,

- BBIIOJHATH  NPEoOpa3OBaHUS
BBIPAYKCHHIA, COZIEpKAIMNX
KBaJIpaTHbIE KOPHU;

- BBIACIATH KBaJIpaT CyMMBI WIIH
Pa3HOCTH JIBy4YJICHA B BBIPAKECHUSIX,
COJIepIKalINX KBaJIpaTHBIC KOPHH;

- BBIIOJHATH  MPEoOpa3OBaHUS
BBIPXCHHH, COJIEPIKANTUX MOTYJIb.

B noBcetHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX MPEIMETOB:

- IOHUMAaThb CMBICI 3aIllMCHU 4YucCjla B
CTaHJApTHOM BUJE;

- OIICpUpPOBATH Ha 0azoBOM YPOBHE
MOHATHUEM  «CTAaHAApTHasA 3alluChb
qucianr.

- BBIIIOJIHATH Hp606pa30BaHI/I$I )51

JIEHUCTBUS C quCIIaMHU,
3allMCaHHBIMU B CTaHJApPTHOM
BUJIC;

- BBIIOJHATH  MPEoOpa3OBaHUS

areOpanvyeckux BbIPAXKEHUH MpH
pelIeHnH 3a7ady JpYTux y4eOHbIX
PEIMETOB.

YpaBuenus u
HepaBeHCTBa

- OnepupoBaTh Ha 6a30BOM YpOBHE
MOHATUSIMU: PABEHCTBO, YHCIIOBOE

paBEHCTBO, YpaBHEHHME, KOpEHb
YpaBHEHHUS, pEIIEHUEe YypaBHEHUS,
YHUCJIOBOE HEPaBEHCTBO,
HEPABEHCTBO, penieHue
HEPABEHCTBA;

- TIPOBEpSATh  CHPAaBEMJIMBOCTH

- OnepupoBaTb  MOHATHIMHU:
ypaBHEHHE, HEPaBEHCTBO, KOPEHBb
ypaBHEHHMsI, pellIeHHe HEepaBEHCTBA,
PaBHOCHUJIBHBIC YpaBHCHMUA,
o0nacTh ompesieseHus YpaBHEHUS
(HepaBeHCTBa, CUCTEMbl YpaBHEHHH
WM HEPaBEHCTB);

- pf€liaTtb JIMHEHHBIE YpaBHCHHUA U




YHUCJIOBBIX PABEHCTB U HEPABEHCTB;
- peuarh JMHEHHbIE HEPABEHCTBA U
HECJIOKHbIE HEpaBEHCTBA,
CBOJAIIMECS K IMHCHHBIM;

- pemarb CHUCTEMBI HECJIOKHBIX
JIMHEUHBIX YPABHEHUM, HEPABEHCTB;
- NPOBEPSATH, SBIAETCS JIM JAHHOE
YUCJIO  PELICHUEM  YpPABHEHHS
(HepaBeHCTBA);

- pemarh KBAJpPAaTHBIE YpPaBHEHHUS
no ¢opmyne KOpHEH KBaJpaTHOTO
YpaBHECHUS,

- 300paXkaTh pEIICHUs] HEPABEHCTB
Y UX CHCTEM Ha YUCJIOBOM MPSMOM.

ypaBHEHMUS, CBOJUMEIC K
JIMHEUHBIM C MHOMOIIBIO
TOXIECTBEHHBIX MTPEOOpPA30BAHMIA;

- pemaTh KBaJApaTHbIE YPAaBHEHUS U
ypaBHEHMUS, CBOJHMEIC K
KBaJpaTHbIM c IIOMOILIBIO
TOXIECTBEHHBIX MTPEOOpPa30BaAHMIA;

- pemarb  JApOOHO-IMHEHHBIE
YPaBHEHHS,
- pelarhb IIPOCTEUILINE

MpPALMOHATbHbIE YPABHEHUS BH/IA
JE()=a, Jf(x)=\g(x);

- pemath ypaBHeHus BUAa X =a ;

- pemath YpaBHEHHS CIIOCOOOM
pa3ioKeHUs] Ha MHOXHUTEIU U
3aMEHBbI IEPEMEHHOM;

- HCIIOJIb30BaTh METOJI UHTECPBAJIOB
JUIS. PEIIeHUs LENbIX U JApOoOHO-
palroOHAIBHBIX HEPABEHCTB;

- pelarh JMHEHMHbIE YPAaBHEHUS H
HEPaBEHCTBA C MTapaMeTPaMU;

- pfuiatb HECIOXHBIC KBaApPAaTHBLIC
YpaBHEHHS C TTAPAMETPOM;

- pfmatb HCECIOXHBIC CHUCTCMbIL
JTMHEWHBIX ypaBHEHHI c
napameTpamu;

- pelaTh HECIOXKHbBIC YpaBHEHUS B
eJIbIX YHUCJiax.

B noBceiHeBHO KU3HHU M TIPH M3YYEHHH IPYTUX NMPEIMETOB:

- COCTaBJIATh M PEIIATh JIMHEHHBIE
YpaBHEHUs IIpU pEIICHUH 3a]ad,
BO3HUKAIOIIMX B APYTUX Y4EOHBIX
npeaMeTax.

- COCTaBIIATh W pEIIaTh JIMHEHHBIE
u KBaJpaTHbIE YpaBHEHMUS,
YpaBHEHUS, K HUM CBOJSIIHECH,
CHUCTEMBI JIMHEMHBIX YpaBHEHUM,
HEPAaBEHCTB NPU PEUICHUH 3a]a4
JIPYTUX y4eOHBIX MPEAMETOB;

- BBITIOJHATh OLICHKY
IpaB0NI0100uUs pE3yJIbTaTOB,
MOJIy4aeMBbIX npu pelieHun
JMHENHBIX U KBaJIpaTHBIX

YpPaBHEHUNW W CHUCTEM JIMHEWHBIX
YpPaBHEHUNM H HEPABEHCTB IIpU
pelIeHUU 3a7ad JIPYyTuX Y4eOHBIX

IIPEIMETOB;
- BBIOMpAaTh  COOTBETCTBYIOIIME
YPaBHEHHs, HEPABEHCTBA WU HX
CUCTEMBI TUISE COCTaBJICHUS
MaTEMaTHYECKON MOJIENH 3aJaHHON
peanbHOU CUTyaluu W
IIPUKIIATHON 3a/1a4H;

- YMETb UHTEPIPETUPOBATH
I1O0JIyYEHHBIN npu peleHnn




YpaBHEHUS, HEpaBEHCTBA  WIIU
CUCTEMBI pE€3yJbTaT B KOHTEKCTE
3aJJaHHOM pealbHOM CUTyallud WJIU
IIPUKJIATHOM 3a1a4U.

DOyHKIUHA

- Haxoautp 3HayeHue GyHKIUH IO
3aJJaHHOMY 3HaUEHHUIO apTyMEHTA;

- HAXOAUTh 3HAUCHUE apTyMEHTa 10
3aJJaHHOMY 3HAa4YeHHUIO (YHKLIUU B
HECJIOKHBIX CUTYALIUAX;

- ONPEIENATh MOJIOKCHHE TOYKH 10
e€  KoOpIMHATaM, KOOPJIHUHATHI
TOYKM 10 €€ TIOJIOKEHUI0 Ha
KOOPJMHATHOM TIOCKOCTH;

- mo rpaduky HaxoauTh 00IacTh

OIIpe/IeNICHN, MHO>KECTBO
3HAaYEHUH, HYJIU ¢byHKIUY,
NPOMEXYTKH  3HAKOIIOCTOSHCTBA,
OPOMEXKYTKH  BO3pacTaHusl |
yObIBaHUS, HaubobIIee u

HaMMEHbIIIee 3HAaYCHUS (PYHKINH;

- CcTpouThb Trpaduk JIMHEHHOM
dyHKIIM;

- MPOBEPSITh, SABJISETCSA JIM JaHHBIH
rpaduk  rpaduKoM  3aIaHHOU
byHKIIUN (TMHEWHOM,
KBaJPaTUYHOM, oOpaTHOI
IPONOPLHUOHATIBHOCTH);

- ompenensaTb  OpUOIMKEHHBIE
3HA4YeHUs KOOpJMHAT TOYKHU
nepecedeHus rpaduKkoB GyHKIUH;

- OIlepUpoBaTh Ha 6a30BOM YpOBHE
MOHATUSIMH:  TIOCJIEZIOBATENILHOCTB,
apudmMeTHuecKas nporpeccus,
reoMeTpUYIEcKasi POTPECCHs;

- pelmiaTth 3ajjayd Ha MPOTPECCHH, B
KOTOPBIX ~ OTBET MOXET  OBbITh

MIOJTy9YEH HETIOCPEICTBEHHBIM
MOJCYETOM 6e3 IIPUMEHEHNUS
dbopmy.

- OnepupoBarb
(byHKIMOHATBHAS
byakums,  rpaduk  QyHKIHH,
crnocoObl  3amaHusl  (YHKIHH,
apryMEHT W 3Ha4yeHue (QYHKIUH,
obnacThb oTpeeNeHuUs u
MHOXECTBO 3HAa4YCHUH (YHKIIHH,
HyIM  (QYHKUUH,  TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
¢byHKIMM,  YETHOCTH/HEUETHOCTD
byHKINH,

- CTpouTh TpauKH JHHEHHOH,
KBaIpaTHUHOM (yHKIUI, 0OpaTHOI
NPONOPIHUOHATBHOCTH,  (YHKIUHU

y=x,

MOHSTHIMH:
3aBHCHUMOCTD,

BHJA: y=a+L,
X+b

y=3x, y=|x;

- Ha TpUMepe  KBaJpaTHYHON
¢byHKIH, HCIIOJIB30BaTh
npeoOpa3oBaHus rpaduka
dynkun y=f(X) mis mocrpoeHus
rpapuKoB GbyHKINH
y=af (kx+b)+c;

- COCTaBIISITh YpPaBHEHUS NPAMOMN

1o 3aJaHHbBIM YCIIOBUAM:
HpOXOI[SIH_[eﬁ qepe3 ABC TOYKH C
3aJaHHBIMH KOOpJAuHaTaMu,

MIPOXOAAIIECH Yepe3 NaHHYI0 TOYKY
Y NTapaJIeIIbHOM TaHHOU IPSIMOi;
- HccienoBarh (QYHKLIUIO MO €€

rpaduxy;
- HAaXOOAUTh MHO>XCCTBO 3Ha‘-IeHPII>i,
HYIIH, IIPOMEKYTKH

3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTH
KBaJpaTUYHON (QYHKIIMHU;

- OIIepupOBaThH MOHSTUSIMU:
IIOCJIEZI0BATENBHOCTD,
apudmernueckas nporpeccus,
reOMETPHUYECKAs IPOIPECCHS;

- peaTthb 3a1a4n Ha
apu(pMETHYECKYIO "

T'€OMETPUYECKYIO TIPOTPECCHIO.

B noBceHeBHOM KU3HHU U NIPU M3YYEHUH APYIUX NPEIMETOB:

- HCIIOJIb30BaTh TpaUKH pealbHbIX
MPOLECCOB W 3aBUCUMOCTEW ISt
ONIpEAEIECHUS 170:¢ CBOWCTB
(HambompIMe )44 HaNMEHBIIINE

- WUIIOCTPUPOBATH C TOMOIIBIO
rpaduka peanspbHYI 3aBHUCHUMOCTH
WIH rpoiecc o ux
XapaKTePUCTUKAM;




3Ha4eHus, IIPOMEXKYTKH | - UCTOJIb30BATh CBOMCTBA U Ipaduk
BO3pacTaHMUsd M yOBIBaHUS, OONACTH | KBaAPATUYHOH  (QYHKUUU  TIpH
HOJIOKUTEIBHBIX M OTPULATENIBHBIX | pEIIEHUH  3aJad M3 JpPYyrux
3HAYEHUH U T.I1.); y4€OHBIX IPEIMETOB.
- HCIIOJIB30BATh CBOMCTBA JINHEHHOU
bynkuuu w  ee TpaduK IpH
peLIeHUH 3aa4 U3 APYruX y4eOHBIX
IIPEIMETOB.
CraTucTHKA H - Wwmerp  mpencraBieHue O | - OnepupoBatb HOHATUSAMMU:
Teopust CTaTUCTHYECKUX XapaKTEPUCTHUKAX, | CTOIOUATHIE u KpPYTrOBbIE
BePOSITHOCTEH BEPOSITHOCTH CIIy4aifHOrO COOBITHS, | lMarpaMMbl, TaOJUIbl  JAaHHBIX,
KOMOWHATOPHBIX 337a4ax; cpenHee apudmMeTnIeckoe,
- pearb npocTeilye | MeiuaHa, HauOoJbIIee u
KOMOWHATOpHBIE 3aJaud METOJOM | HAMMEHbILEe 3HAUYCHHUS BBIOOPKH,
OpsSMOr0O ¥ OPraHM30BaHHOIO | pa3Max BbIOOPKM, AUCHEPCUS WU

nepebopa;

- NpEeACTaBIATh JaHHbIE B BUJE
TaOJMII, AUarpamMm, TpaduKoB;

- YUTATh UH(pOpMaLHIO,
IIPEJICTABICHHYIO B BUJE TaOJIMIIbI,
JarpaMMel, rpaduka;

- ONPEEIATh OCHOBHBIE
CTaTUCTHYECKHE  XapaKTEPUCTHKH
YHCJIOBBIX HAOOPOB;

- OLIEHUBATh BEPOSITHOCTb COOBITHS
B IIPOCTEUIINX CIIy4asix;

- HMMETh IIPEJCTaBIEHHE O POJH
3aKOHa OOJIBIIMX YMCET B MACCOBBIX
SBJICHUSX.

CTaH/apTHOE OTKJIOHEHHE,
ClTy4aifHast U3MEHUHUBOCTH;
- U3BJIEKATh uHdopmaIuio,

IPEJCTaBICHHYI0 B TabiuIax, Ha
auarpammax, rpaukax;

- COCTaBJIATh TaONHULBL, CTPOUTh
JuarpaMmbl U rpaduKd Ha OCHOBE
JIlaHHBIX;

- OIIepupOBaAThH MOHSITUSIMU:
(bakTopuan yucia, NepecTaHOBKU U
coueTaHus, TpeyrojabHuk Ilackans;
- IPUMEHSTH IIPaBUIIO
IIPOM3BENECHUS  TNpPU  PELIEHUU
KOMOMHATOPHBIX 337a4;

- OIIepupOBaThH MOHSITUSIMU:
CIy4YaWHBI  ONBIT,  CIIy4YaWHBII
BbIOOD, HCIIBITAHHE, AIIEMEHTapHOE
ciydaifHoe  coObITHe  (WcX0n),
KJIAaCCUYECKOe ornpezeneHue
BEPOSTHOCTH CIYy4aiHOTO COOBITHS,
ornepanuu Haj CIly4aliHBIMU
COOBITHSMUY;

- TPeJCTaBIATh HHPOPMALUIO C
MTOMOIIIBIO KPYroB Ditniepa;

- pemarb 3a7add Ha BBIYHUCICHHE
BEPOATHOCTH c MOJICYETOM
KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
KOMOWHATOPHKHU.

B noBceHeBHOM KU3HHU U NIPU M3YYEHUH APYIUX NPEIMETOB:

- OILICHUBATh KOJINYECTBO
BO3MOJXHBIX BapHaHTOB METOJ0M
nepedopa;

- UMETh IMpPEJACTaBICHUE O pPOJIH
IIPAKTUYECKH  JIOCTOBEPHBIX MU
MaJIOBEPOSATHBIX COOBITHIA;

- CpPaBHMBATh OCHOBHBIE
CTaTHCTUYECKUE XapaKTEPUCTHKH,

- U3BJEKaTb, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh  MH(POPMAIIHIO,
NPEJCTaBICHHYI0 B TabiuIax, Ha

JarpaMmax, rpadukax,
OTPaXKAIOIILYIO CBOICTBa U
XapaKTepUCTUKU peasbHbIX
MPOLIECCOB U SIBJICHUI;

- ONpeAeNsiTh  CTATUCTHYECKHE




MOJIyYEHHBIE B IPOLIECCE pEIICHUS

MPUKIAAHON  3aJa4d, U3Y4YEHHUS
pEAIBHOTO SIBJIECHUS;
- OIICHUBATH BEPOSATHOCTh

peaNnbHBIX COOBITUHA W SIBJICHUA B
HECJIOKHBIX CUTYaIUsX.

XapaKTepUCTUKH  BBIOOPOK  TO
TabIuIam, auarpamMmam,
rpadukaM, BBIMOJHATH CpaBHEHHE
B 3aBHUCHUMOCTH OT II€JIM PEIICHUS
3a/1auu;

- OLICHUBATh BEPOSITHOCTD
peaNbHBIX COOBITUH U SIBICHUM.

TexcToBBIE
3aa4u

- PemiaTte HECIIOXKHBIE CHOXKETHBIE
3aJaud pa3HbIX THUIIOB Ha BCe
apudMeTHIecKre ACHCTBHS,

- CTPOUTH MOJIENb YCJIOBUS 3aJlauH
(B BUE TaOJNMIIBI, CXEMbI, PUCYHKA
WIM ypaBHEHUS), B KOTOPOH JIaHBI
3HAYCHUS IBYX u3 TpEX
B3aMMOCBS3aHHBIX  BEJIUYMH, C
LIEJIbIO TIOMCKA PELLIEHUS 3a/]auu;

- OCYIIECTBIISITh CMOCOO TOMCKa
pelieHus  3aJadd, B KOTOPOM
paccyXIeHue CTPOUTCS OT yCIOBHS
K TpeOOBaHHUIO WM OT TPEOOBAHHUS

K YCJIOBUIO;

- COCTaBJIATH I1J1aH PECIICHHUA
3aJa4u,

- BBIACJIATD 3Tallbl PCIICHUA 3a1a4u,

- UHTEPIPETUPOBATh
BBIUMCJIUTENbHBIE pPE3YyJbTaThl B
3ajjaye, MCCIIEOBATh IOJYYEHHOE
pelLlIeHNE 3aau;

- 3HaTb pasjgMyde CKOpOCTei
o0beKTa B CTOSYEH BOJE, NMPOTUB
TEYEHMsI U 110 TEUEHUIO PEKH;

- pewaTh 3a/Jadd Ha HaxOXKICHHE
YaCcTH YHUCIIa M YHMCTIa [0 €ro YacTH;
- pelaTh 3a/1a4d pa3HbIX TUIIOB (Ha
pabory, Ha MOKYIIKH, Ha
JBIDKEHHUE),  CBS3BIBAIOLIUX  TPHU
BEJIMYMHBI, BBIIETATh 3TUBEINUHNHBI
U OTHOUICHUS MEXIY HUMU;

- HAaxXOJWUTh IMPOLEHT OT 4YHucia,
YHCJIO0 10 TPOLEHTY OT HEro,
HaXOJHUTh TPOLIEHTHOE CHUXECHHE
WIM  IPOLEHTHOE  IOBBILICHUE
BEJIMYMHBI;

- peuaTb HECIIOXKHBIE JIOTHYECKHE
3a/1a4¥ METOJIOM PACCYKICHUN.

- Pemarp mnpocThie W CIIOXKHBIE
3alayd  pa3HbIX THUIIOB, a TaKXe
3a/1a4y NOBBILIEHHON TPYAHOCTH;

- HCIOJIb30BaTh pa3HbIE KpaTKHE
3allMCM  Kak MOJEIU  TEKCTOB
CIOXHBIX 3a/ady Il MOCTPOCHMS
IIOUCKOBOM CXEMbl M PEIICHMS
3a/1a4;

- pa3nu4arb MOJECIb TEKCTa H

MOJIETIb peleHus 3aJla4H,
KOHCTPYHpPOBaTb K OOHOM MOJEIHU
pellleHns ~ HECIOKHOM  3ajaun

pa3HbIe MOJICIN TCKCTA 3a/1a4H;
- 3HaTh U IMPHUMEHATH 00a crocobda
novcka  peuieHuss  3agad (0T
TpeOOBaHUS K YCIOBUIO H OT
yCIIOBUS K TpeOOBaHUIO);

- MOJEJIUPOBATh PACCYKICHUS MPU
MOWCKE  pemieHHWsl  3aJad = C
MOMOIIIBIO Tpad)-CXEMBI;

- BBIJICJISITH ITAIBl PEIICHUS 3a/1a49H
U COJIEpKaHUE KaXKJIOTO JTara;

- YMETh BBIOMPATH ONTHMAILHBINA
METOJlT  pelIeHus  3aJa4ud |
0CO3HaBaTh BBIOOP METOo/1a,
paccMaTpuBaTh pa3inyHbIe
METO/TBI, HAXOIUTh pa3HbIe
pelleHus 3a]a41, €CIIM BO3MOXKHO;

- aHaJTU3UPOBAThH 3aTPYIHEHUS MPU
pEIICHNH 33]1aY;

- BBITOTHSTh pa3iInyHbIe
npeoOpa3oBaHusl  MPEIIOKEHHOMN
3aJaud, KOHCTPYHUPOBATh HOBBIE
3aJa4l W3 JAHHOM, B TOM YHCIE
oOpaTHbIE;

- WHTEPIPETHPOBATH
BBIUHCIUTENbHBIE PE3yabTaThl B
3a/;aue, HWCCIeA0BaTh MOIYyYEHHOE
peleHue 3a1a4u;

- aHAJIM3UPOBATH BCEBO3MOXKHEIC
CUTYaIluu B3aMMHOTO
pacIoJIOKEeHUsI JBYX OOBEKTOB U
W3MEHEHHE UX XapaKTePUCTHK MPHU
COBMECTHOM JIBIDKEHUU (CKOPOCTH,
BpEMsI, PACCTOSIHUE) MPU PEIICHUU




3a]a4 Ha JBW)KEHUE JBYX 00BEKTOB
Kak B  OJHOM, Tak ® B
MPOTHBOIOJIOXKHBIX HATIPABICHUSX;
- HUCCIIeZIOBaTh  BCEBO3MOXKHBIC
CUTyallMd TPH PENICHUU 3aJad Ha
JBIKEHHE TI0 PEKe, pacCMaTpUBaTh
pa3HbIe CUCTEMBI OTCUETA,

- pemiatb pa3HOOOpa3HBIC 3aJa4d
«HA YACTHY,

- pemars W OOOCHOBBIBATH CBOE
pelieHue 3agad (BBLACTIATH
MaTeMaTU4YeCcKyl0  OCHOBY)  Ha
HAXOXKJCHUE YaCTH YUCIIa U YUCIIa
0 ero 4YacTh Ha  OCHOBE
KOHKPETHOTO CMbICIIa IPOOH;

- OCO3HaBaTb U  OOBSICHSTH
WJACHTUYHOCTh  3aJad  pPa3HbIX
THUIIOB, CBSI3BIBAIOIIINX TpH
BEJIMYMHEI (Ha paboTy, Ha MMOKYIIKH,
Ha  JBW)KCHUE).BBIICJIATH  3TH
BEJIMYMHBI W OTHOIICHHS MEXKIY
HUMH, IPUMEHSTh UX TIPU PEIICHUU
3ajad, KOHCTPYHPOBATh
COOCTBEHHBIC 3aJla4  YKa3aHHBIX
THUTIOB,;

- BJIQJICTh OCHOBHBIMH METOJIAMH
peIIeHUs 3a/1a4 Ha CMECH, CILIaBBI,
KOHIICHTPAIINH;

- pemiaTh 3aJa4d Ha TPOIEHTHI, B
TOM YHCIIE, CJIOXHbBIE MPOICHTHI C
000CHOBaHHEM, HCTIOJIB3Ys pa3HbBIC
CITIOCOOBI;

- pemiath JIOTHYECKHE 3aJIadd
pa3HbIMH CIIOCOOAMHU, B TOM YHCIIE,
C JaByMs OJloOKaMH U C Tpems
OOKaMu JTaHHBIX C TOMOIIBIO
Ta0IunIL;

- pewiarb 3a1a4u o
KOMOMHAaTOpUKE u TEOPUH
BEPOSITHOCTEN Ha OCHOBE
HCIIOJI30BaHUs W3Y4YEHHBIX
METOJI0B u 00OCHOBBIBATh
peleHue;

- pflaTtb HCCIOKHBIC 3aJadyu I10
MaTeMaTHIeCKOM CTaTUCTHUKCE,
- OBJIaJ€Th OCHOBHBIMH MCTOAAMH

pemeHHs CIO)KETHBIX 3a1au:
apu(METUYECKHIA,

anredpandecKui, nepedop
BapHUaHTOB, reOMEeTPUYECKHUH,

rpaduyYecKuii, NPUMEHITh UX B
HOBBIX 10 CpPaBHEHUIO c




‘ HN3YUYCHHBIMU CUTYallUAX.

B noBcetHeBHOM KU3HHM M TIPH M3YYCHHUHU APYTHX NPeIMETOB:

- BBIJIBUTaTh TUIIOTE3bI O | - BBLACIATh IPU PELICHUM 33134
BO3MOYHBIX IIPEACIBHBIX | XapaKTEPUCTUKU pacCMaTpPUBAEMOM
3HAQUYEHMUSIX HUCKOMBIX B 3aJade | B 3a/aye CUTYalHUH, OTIWYHBIE OT
BEJIMYMH (1€7aTh IPUKUIKY). peasibHbIX  (T€, OT  KOTOPBIX
abCTparupoBaJIuCh),
KOHCTPYMPOBaTb HOBBIE CUTYaLlUU
C y4€TOM 3THUX XapaKTEpPUCTHK, B
YaCTHOCTH, IIPU PEILLIEHUNU 3a/1a4 Ha
KOHILICHTpALUH, YYUTHIBATh
IJIOTHOCTD BEILECTBA;
- pemlatb W  KOHCTPYMPOBATH
3alayd Ha OCHOBE PAaCCMOTPEHMS
peaNbHBIX CUTYyalluid, B KOTOPBIX HE
Tpedyercs TOYHBIH
BBIYMCIIUTENIbHBIN PE3YIIbTAT;
- pewiaTth 3aJa4yd HA JBHYKEHHUE II0
peke, paccMaTtpuBas pa3Hble
CHUCTEMBI OTCYETA.
HUctopus - OnuceiBathb OTJI€TIbHBIE | - XapakTepu3oBaTh BKJIaJ1
MaTeMaTHKH BBIJAIOLIUECS pe3yabTaThl, | BBIAAOIIMXCS ~ MAaTEMaTUKOB B
MOJIydYeHHbIE B XOA€ PAa3BUTHS | pa3BUTHE MaTEeMaTUKU U HMHBIX
MAaTEMaTUKHU KaK HAyKH; Hay4yHBIX o0acTe;
- 3HaTh IPUMEPbl MATEMATHUYECKUX | - MOHUMATh pOJIb MaT€MaTUKU B
OTKPBITHM M UX aBTOPOB, B CBs3U C | pazBuThu Poccuu.
OTEYECTBEHHOM W BCEMHUPHOM
HUCTOpPHEH;
- MOHHUMATh pOJIb MATEMATHKU B
pasButun Poccuu.
MeTtoanl - Bri6upath noaxonsammi | - Mcnonb3ys U3y4eHHbBIE METOJBI,
MaTeMATUKHU W3Y4YEHHBI METOJA JUIsl PEIICHUH | TPOBOJUTH JI0Ka3aTeIbCTBO,

M3YYEHHBIX TUIIOB MaTe€MaTHYECKUX
3az1ag;

- MPUBOJIUTH MIPUMEPBI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN
B OKPYXKAIOLIEH JEUCTBUTEIBHOCTH
Y NPOU3BEJCHUSIX UCKYCCTBA.

BBITIOJIHATH ONPOBEPIKEHUE;

- BbIOMpATh M3yYEHHBIE METOMABI U
UX KOMOWMHAIMK JUIsl  peUIeHHs
MaTeMaTUYECKUX 3aJ1ay;

- UCIIOJB30BaTh MaTEMATHYECKHUE
3HAHUS JUISt ONMCaHMs
3aKOHOMEPHOCTEW B OKpYXkKaroIIeh
JIEUCTBUTEIIBHOCTH 51
MIPOU3BEIACHUIX UCKYCCTBA,

- [IPUMEHSATH IIPOCTENIINE
MIPOrpaMMHBIE cpencraa u
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI pu peleHnn
MaTeMaTUYECKUX 3a]1a4.

7 KJaacc

YyeOHO-TEeMATHYECKHUH TIJIAH




Ne Haumenosanue Bcero B Tom uncie
pa3esioB ¥ TeM acop ypokoB | KoHTpOJIbHBIX
pabort
1 JlpoGu 1 poLEeHTHI 11 10 1
2 [Ipsimast u oOpaTHas MPONOPIIMOHATTBHOCTb 8 7 1
3 Beenenue B anredpy 8 7 1
4 YpaBHeHus 11 10 2
3) Koopaunats! u rpaduku 14 13 1
6 CBo¥iCTBa CTETICHH C HATyPaTbHBIM 9 8 1
noKazaresieM
7 MHorouseHbl 15 14 1
8 Pa3znoxeHre MHOTOYJICHOB HA MHOXKUTEIH 17 16 1
9 YacToTa 1 BepOSITHOCTD ) ) -
10 [ToBTOpEHME. 3 2 1
Bcero: 102 92 10
8 knacc
Ne HaumenoBanue Bcero B Tom uncie
pasnesnos U TeM Hacon ypokoB | KoHTpoJBbHBIX
pador
1 Anrebpanyeckue apoOu 23 12 3
2 KBanparhsie kopHU 18 17
3 KBanpatHsle ypaBHEeHUs 20 19 1
4 Cucremsl ypaBHEHUN 18 17 1
5 OyHKIMH 14 13 1
6 BeposiTHOCTB U cTaTUCTHKA 6 5 1
7 [ToBTOpEeHME 3 2 1
Bcero: 102 93 9
9 kiace
Ne HaumenoBanue Bcero B ToM yncie




pasnienoB u TeM 4acoB ypokoB | KoHTpOJBbHBIX
pador
1 HepaBenctpa 19 17 2
2 KBagpatuunas pyHKIus 20 19
3 VYpaBHEHUSI U CUCTEMBI ypaBHEHUN 26 23 3
4 Apudmernueckass W TE€OMETpUYECKas 17 16 1
porpeccuu
5 CrarucTuka u BEpOSTHOCTh 8 8
6 [ToBTOpEHME. 12 11 1
Bcero 102 94 8

TEMATHYECKOE INTAHUPOBAHUE
C YKA3BAHUEM KOJIMYECTBA YACOB, OTBOJAUMbIX HA OCBOEHHUE

KAJXKJIOM TEMbBI

B TeMarndeckoM IUTAHWPOBAHHUH Pa3JIeibl OCHOBHOTO COJIEPKaHUsS pa3OUThI HA yIeOHBIC TEMBI
B TI0CJICJIOBATEILHOCTH MX U3yUYCHHS 10 yUeOHUKaM
- AnreOpa. 7 kiacc : yue0. s obmeoopasosar. opranm3anii / I'.B. Jopodees, C.b. CyBopora,
E.A. bynumosuu u 1ip. — M : IIpocsemenue, 2017 — 287 c. : un.;
- Anrebpa. 8 kiacc : yueb. s obieodpazosar. opranuzanuii / I'.B. Jlopodees, C.b. CyBopoaa,
E.A. bynumosuu u 1p. — M : [Ipocsemenune, 2018 — 288 ¢. : uin.;
- Anrebpa. 9 kiacc : yue0. s obmeoopasosar. opranm3anii / I'.B. lopodees, C.b. CyBopora,
E.A. bynumosuu u ap. — M : IIpocsemenne, 2018 — 336 c. : min.;

7 kjaacc

Howmep HanmenoBanune OcHOBHOE coziepKaHue KomnuectBo
TJ1aBbl/ IJIaBBl/TTYHKTa 4acoB
MTyHKTa
I'maBa 1 |JIpoGu 1 mpoLEHTHI 11
11 CpaBHenue npo0eit PannonaneHbIe qucna. MHOXkecTBO 1
palOHAIBHBIX quCcell. CpaBHeHue
palMOHAIBHBIX YHCElL. IIpencraBnenue
PalMOHAILHOTO YHCIIA AECATUYHOM JPOOBIO.
1.2 Brruucnenus ¢ JleficTBHs ¢ paMOHAIBHBIMH YU CIIAMHU. 2
palOHATIBHBIMU
YHCIIaMU
1.3 Crenens ¢ CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM. 2
HATYpaJbHBIM
NI0Ka3aTeleM
14 3amaun Ha TIPOLICHTHI | PerieHne TEeKCTOBBIX 3a7ad apu(PpMETHYECKUM 3

crnocoboM. Hcmonb3oBaHue TaOIHI, CXEM,
YepTeKeW, APYIMX CpPEACTB IpEACTaBICHUS
JTAHHBIX MPU PELIEHUU 3a/1a4H.




1.5 Craructudeckue Tabmuunoe u rpaduyecKkoe MpeacTaBICHUE 2

XapaKTEePUCTUKU JAHHBIX, CTOJIOUATBhIE U KPYTOBbIE JHATrPAMMBI,
OpUMEHEHHe  JuarpaMMm A OIHUCAaHHUsA
3aBUCUMOCTEH peabHbIX BETUYMH, U3BICUCHHE
uHpopmaruu u3 TaOJIMIIL, JTUarpaMM.
OnwucarenbHble CTAaTUCTHYECKUE TIOKA3aTEeNn
YUCIIOBBIX HAOOPOB: cpeHee apu(pMETHUECKOE,
MenuaHa, HauOoibpllee W HaMMEHBIIEe
3Ha4YeHUs. Mepbl paccenBaHus: pa3Max.

1.6 IMocnenusas udpa -
crenenn (s Tex,

KOMY HHTEPECHO)

Kontposbnas padora Nel o reme «J[poOu v mpoOIeHTHI» 1

I'maBa 2 |IIpsmas u oO6paTHas NPONOPUHOHATIHHOCTb 8

2.1 3aBUCUMOCTh u | [IpuMeHeHne nponopLuii Npyu peleHuy 3a1au. 2
bopmybl

2.2 [Tpsimast [IpuMeHeHue MpONopIUi P PEIICHUH 3a/1a4. 2
IPOTIOPIMOHATIBHOCTD.

Ob6parnas

IPONOPIMOHAIBHOCTh

2.3 [Tponopuuu. Pemenue | [Ipumenenne nponopuuii npu peleHuy 3aaay. 1
3aJa4d  C  IOMOIIBIO
MPOTOPINHT

2.4 [TponopunonansHoe | IIpumMeHeHne NponopLuii MpH peleHuH 3a1ay. 2
JICJIEHNE

2.5 3agaun Ha «CIOKHBIEY -
nponopuuu (s rex,

KOMY UHTEPECHO)

Kontponbnas padora Ne2 o teme «lIpsimast u oOpaTHasi mpONOPIHOHATBHOCTDY 1

I'maBa 3 |BBesneHue B anredpy 8

3.1 bykBenHas 3anuch | BelpaxkeHne ¢ NepeMeHHOH.  3HadyeHHe 1
CBONCTB JEHCTBUM | BBIDAKCHHUSL. Poxnenue OyKBEHHOMU
HaJl YUCITAMHU CHMBOJIMKH.

3.2 [TpeoGpa3zoBanue BeipaxkeHue ¢ nepeMeHHOW.  3HaueHue 2
OYKBEHHBIX BeIpakeHUs. [loncTaHOBKA BRIpOKEHHI BMECTO
BbIpO)KEHUI HEePEMEHHBIX.

3.3 PackpsiTue cko0ok Bripaxxenue ¢ mepeMeHHOW.  3HaueHue 2

BbIpakeHus. [loncTaHOBKa BBIpayK€HHI BMECTO
NIEPEMEHHBIX.

3.4 IIpuBenenue Beipaxkenue ¢ mepeMeHHOW.  3HaueHUe 2
OJOOHBIX BbIpakeHus. [loncTaHOBKa BBIpayK€HHI BMECTO
CJIaraeMbIXx. nepeMeHHbIX. YncaoBol K03 puieHt

3.5 Eme pa3 o 3akoHax -
anredbpel (s Tex,

KOMY HHTEPECHO)

KonTponbnas paborta Ne3 no teme «BBenenue B anreOpy» 1

I'maBa4 |VYpaBHeHus 11

4.1 Anrebpanyeckuit YucnoBoe paBeHcTBO. (CBOICTBa YHCIIOBBIX 2

Croco0 penieHus
3aj1a4

PaBCHCTB. PaBeHCTBO C HCpCMeHHOﬁ.




4.2 Kopuu ypaBHEeHHs [TonsaTHe ypaBHEHUS U KOPHS YpPaBHCHHUS. 1
4.3 Pemenue ypaBHeHuii | Pemienue nWMHEWHBIX ypaBHeHUU. JIumHEHOE 3
ypaBHEHUE ¢ nmapameTpom. KoanuecTBo KOpHEH
JIMHEWHOTO ypaBHEHMs. PemieHue ITMHENHBIX
YpaBHEHUH C MapaMeTpoM. 3apoKIeHUE
anreOpel B Hempax apupMeTHKu Anb —
XOpe3MH.
4.4 Pemenne 3agau  ¢|OCHOBHbIE METOJIBI  PEIIEHUS TEKCTOBBIX 4
NOMOIIBIO YPAaBHEHUH |3a/1a4:apu(METUIECKHA, alreOpandecKuil.
4.5 Hekortopsie -
HEAITOPUTMHUYCCKHE
IPUEMBbI pelieHus
ypaBHeHuit (s Tex,
KOMY MHTEPECHO)
KonTponbras padota Ned o Teme «YpaBHEHUSD 1
I'maBa 5 ‘KOOp,Z[I/IHaTLII/IFpa(bI/IKI/I 14




5.1 MHuoxecTBO To4uek Ha |YucioBbie HEpaBEHCTBA. [TpoBepka 2
KOOPAWHATHOM CHPaBEAJIUBOCTH HEPABEHCTB MpPU 3aJaHHBIX
IpsAMOi 3HAYECHUSAX 1EPEMEHHBIX.

5.2 Paccrostnue mexny JlekapToBbl ~ KOOpAMHATBl HAa  IUIOCKOCTH. 2
TOYKaMU dopmupoBanue IpeCTaBIeHUN 0
KOOPAWHATHOM METANpeIMETHOM TIOHATHH  «KOOPAWHATBD».
pAMO [IpeoOpazoBanre BBIpAXKEHUH, COJEPIKAIINX

3HAK MOJTYJISI.

5.3 MHoxecTBO Touek Ha |JlekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH. 2
KOOPJAMHATHOU ®opMupoBaHue IIPEACTABICHUI 0
IUIOCKOCTH METAINPEeIMETHOM TOHATHH «KOOpAMUHATB». P.

Jlexapr.
HTorosoe noBropeHue 1
3a | nonyroaue
KoHnTtposbHas padota 1
3a lnonyronue

54 I'padpuxu I'padpuaeckoe MIPEICTABICHUE JIAaHHBIX, 3
rpaduKu.

5.5 Eme Heckonbko I'paduueckoe MIpE/ICTaBICHUE JTAHHBIX, 1

BaKHBIX Ipa)uKOB rpadukm.

5.6 I'paduku Bokpyr Hac |[Ipumenenue  rpadukoB Ui  ONMHCAHUS 1
3aBUCUMOCTEH peaybHbIX BEJIMUMH, U3BJICUCHHE
uHpopManuu u3 rpaduKoB.

5.7 I'padpuxu -

3aBUCHUMOCTEH,
3aJJaHHBIX
paBeHCTBaMHU C
monyismu (st Tex,
KOMY MHTEPECHO)

KontponbHas pabora Ne5 no treme «KoopauHatel v rpagukm» 1

I'maBa 6 |CBolicTBa CTENIEHU C HATYPAJIbHBIM [1OKa3aTEIEM 9

6.1 YMHOXEHUe U CreneHb C HaTypajJbHBIM [OKa3aTeleM U eé 2
JICJICHUE CTETIEHEN cBoiictBa.  [IpeoOpa3oBaHusi  BBIpaXKEHUH,

coJepXalMX  CTENeHH C  HaTypajJbHbIM
MIOKa3aTeJIeM.

6.2 CreneHb CTeNeHH, CreneHb C HaTypajJbHBIM [OKa3aTeleM U e€ 2
MIPOU3BEACHUS U cBoiictBa.  [IpeoOpa3oBaHusi  BBIpaXKEHUH,
npodu coJepXalMX  CTENeHH C  HaTypaJbHbIM

MIOKa3aTeJIeM.

6.3 Pemenne [TpaBuio YMHOXKEHUS, NIePECTaHOBKH, 2
KOMOWHATOPHBIX ¢dakTopuain yucna.
3a1a4

6.4 [TepecranoBku [TpaBuio YMHOXXEHUS, NEPECTaHOBKH, 2
dakTopuan yncia.

6.5 Kpyrossie -

nepectaHoBKU (st
T€X, KOMY HHTEPECHO)

Kontponbnast pabora Ne6 mo Teme «CBOHCTBa CTENEHH C HATypaJTbHBIM 1

1oKa3aTeaeM»

['maBa 7 ’MHOFO‘IJ‘ICHLI 15




7.1 OnIHOYJIEHBI U OnHouneH, MHOTOYJIEH. 1
MHOT'OYJICHBI
7.2 Ciioxenue u JlelicTBUS C OZHOWICHAMH M MHOTOWICHAMHU 2
BBIYMTAHUE (crosxeHue, BBIYUTAHUE)
MHOTOYJICHOB
7.3 YMHOXKEHNE JlelicTBUS C OJHOYICHAMH W MHOTOWICHAMHU 2
OJIHOWICHA Ha (YMHOX)€EHuE).
MHOTO4WICH
7.4 YMHOXEHHUE JleficTBus ¢ OAHOWIEHAMHW W MHOTOWICHAMH 2
MHOTOYJICHA Ha (YMHOXEHUE).
MHOT'OYJICH
7.5 ®dopmynbl kBagpara | DopmyIibl COKpaIéHHOro YMHOKCHHS: 3
CYMMBI M KBajpara KBaJIpaT CyMMBI U Pa3HOCTH.
pPa3HOCTH
KonrponsHast pabora 1
No7 o TEME
«MHOTO4JICHBI»
7.5 Pemenue 3amgay ¢ Hcnonbs3oBanue TaONMI, CXEM, YEPTEKEH, 3
MIOMOIIIBIO YPaBHEHUH | IPYTUX CPEICTB TPEICTABICHUS MAHHBIX IPH
pemieHMH  3aadd.  AHaIM3  BO3MOXHBIX
CUTYyaIluii B3aMMHOTO PACIIOJIOKCHHSI 00 BEKTOB
MIPU UX JIBH)KCHUH.
7.6 Jlenenue ¢ ocTraTkoM -
(Mmst Tex, komy
WHTEPECHO)
KonTponbHas padota Ne§ no teme «Penienne 3aj1a4u ¢ HOMOIIbIO YPaBHEHUI 1
I'maBa 8 |PasmojkeHHME MHOTOYWICHOB HA MHOXKHTEIIH 17
8.1 Bruinecenne obmero  |PasnokeHne MHOTOWIeHA HAa  MHOXKHUTEIH: 2
MHOXKHUTEIS 38 CKOOKH | BLIHECEHHE OOIIET0 MHOKHUTEIS 3a CKOOKH.
8.2 Crioco0 rpynmupoBky | Pa3ziokeHne MHOTOWIEHA HA MHOXKHTEIH: 3
TPYNIHPOBKA.
8.3 ®opmyna pazHoctd | DopmyIsl COKpAIIEHHOTO YMHOKEHUS: 3
KBaJIpaToB pa3HOCTh KBAIPATOB.
8.4 ®opmyna pasHOCTH B | DOpMYIBI COKPAIIEHHOTO YMHOKEHHUS. 2
CYMMBI KyOOB
8.5 Paznoxenue Ha PaznoxxeHne MHOrOWIeHa HAa MHOXHTEIH: 3
MHOXKHUTEIIH C IPUMCHCHUE dbopmy COKpaII¢HHOTO
MIPUMEHEHUEM YMHOXKEHHUS.
HECKOJIBKHX CITOCO0O0B
8.6 Pemenne ypaBHeHuit ¢ | PaznoxkeHne MHOTOWJIEHA HAa MHOMKHUTEIH: 3
MTOMOIIBIO IPUMCHCHUE dbopmy COKpaIIEHHOTO
pa3ioXKeHus Ha YMHOXKEHHUS.
MHOXKHUTEIIH
8.7 Heckonbko Oonee -
CIIOXHBIX TIPUMEPOB
(Mg Tex, komy
HUHTEPECHO)
KonTponbnas pabora Ne 9 mo reme « PaznoxeHre MHOTOUJICHOB HA MHOKUTEIH 1
I'maBa 9 |YacToTa 1 BEpOsSTHOCTH 5
9.1 Crnyuaitabie coObiTust | VICTOKM TEOpUM BEPOATHOCTEH: CTPaxoBOE 1

JIeno, aszapTHble Urpbl. CiydailHblEe OMBITHI




(3KCTIEpUMEHTHI), dSJIEMEHTapHBIC CITy4JailHbIC
coObIThst (ucxonbl). [IpencraBienne coObITHH C
MIOMOIUIBIO auarpamm Ditnepa.
[TpoTHBOMONOXKHBIE COOBITHS: OOBEAMHEHHE U
nepecedeHre COObITHIA.

9.2 Yacrora cinyyaitHoro |BepositHOCTH 3JIEMEHTAPHBIX COOBITHIA. 1

coOBITUS CoObiTus B CIydyallHBIX OJKCIEpPUMEHTaX U
OJIaronpusATCTBYIOIINE JJIEMEHTapHbBIE
COOBITHSL.
9.3 BepositHOCTB BepositHocTH citydaiiHbIX cOOBITHN. OIBITHI € 3
CIIy4aifHOTO COOBITHS | PaBHOBO3MOKHBIMU 3JIeMEHTapHBIMU
cobbiTusiMu.  Kilaccumueckue BEpOSATHOCTHBIC
OMbBITHl C HCIOJIb30BAHUEM MOHET, KYOHKOB.
IIpaBuiIO CI10KEHUS BEPOSITHOCTEM.
94 Cnoxenue
BEpOATHOCTEN (17151
T€X, KOMY HHTEPECHO)

[ToBTOpEHwUeE. 3

Hrorosast KoHTpoIbHAs paboTa 1

W ToroBoe noBTopeHue 2

Uroro 102
8 Kiacc
Howmep HanmenoBanue OcHOBHOE cofiepKaHHe KomnuectBo
TJ1aBbl/ ri1aBbl/maparpada 4acoB
naparpada

I'maBa 1 Anrebpanueckue 1poou 23

11 Urto Takoe Anrebpanyeckas napoOb. JlomycTumsbie 2
anreOpandeckas IpoOb | 3HAU€HHs] MEPEMEHHbIX B JpOOHO-

paMOHAEHBIX BHIPAKCHHUSX.

1.2 OcHoBHOE cBoiicTBO | CokparieHue anredpandeckux apooeii. 2
npobu

1.3 Crnoxenue u Boruntanue | [IpuBenenue anredpanueckux Ipoodei K 3
anredpandeckux apobeit | obmemy 3HameHaremto. JlelcTBus ¢

anredpandecKuMu IpOOsIMHU:
CIIO’KE€HUE, BEIYUTAHNE.
BxonHas KOHTpoOsbHAS 1
paborta

1.4 VYMHoxkeHue u aencuue | JleiicTBus c anredpandecKuMu 2

anredpandeckux apodei | apodsMu: YMHOXXEHHE,  JICJICHHE,
BO3BE/ICHUE B CTENECHb.

1.5 ITpeoOpas3oBanue IIpeoOpa3oBanue  IpOOHO-TMHEWHBIX 3
BBIPAKECHHI, BBIPDQ)KECHMI: CJIIOKEHHE, YMHOKEHHE,
COZepIKATITIX TIeTICHHE.
anreOpanyeckue Apoou

Konrtponbnas pabora Nel o teme «Anredpandeckue 1poou» 1

1.6 CreneHsb ¢ LEIBIM CreneHsn ¢ LEJIBIM ITI0Ka3aTeIEM. 3
rokaszaresem

1.7 CBoiicTBa CTENEHU ¢ Crenenb ¢ 1elIBIM  ITOKa3aTEJIEM. 2
LEJIBIM [TOKa3aTeIeM [IpeoOpa3oBanue  IpOOHO-TMHEWHBIX

BBIPQ)KECHUI: YMHOXKEHUE, JICIICHHE.




1.8 Pemenue ypaBHeHuit n OcHOBHBIE METO/IbI perieHus 3
3aja4 TEKCTOBBIX 3a/1a4: aJreOpandecKuil.
1.9 Coxkpaienue apooei -
(M1 Tex, komy
WHTEPECHO)
KonTponbaas paborta No2 mo teme «CTeneHb ¢ 1EIbIM TOKa3aTeIeM» 1
I'maBa 2 KBanparupeie kopHU 18
2.1 3ajaua 0 HAXOXKJACHUHU [ToHsiTve WppanMOHAIBLHOIO  YHUCIIA. 2
CTOPOHBI KBaJipaTa PacnioznaBanue UPpALMOHATIBHBIX
YUCEI. [ToTpebHOCTH B
UppalMOHAJIbHBIX YHCIIaX.
2.2 Wppanmonansueie uncia | IlpuMepsl qoKa3aTenbCcTB B anreodpe. 2
HppannoHanbHOCTh qucia \/5 .
[Ipumenenue B reomerpun. CpaBHEHHE
UppalMoOHAIBHBIX 4Yucesl. MHOXKECTBO
JICHCTBUTENILHBIX YUCEIL.
2.3 Teopema ITudaropa Uucma w puHBl oTpe3koB. Illkoma 3
[Tudaropa
2.4 KBanpatHblii KOpeHb Apudmerndecknii KBaapaTHBII KOPEHb. 2
(anredpaniecknit YpaBHeHus Buaa x"=a.
MTOAXO/)
2.5 I'padux  3aBHCHMOCTH I'paduku yHKIHiL: y = Jx. 2
y=+x UccnenoBanme  ¢pyHknmm mo  eé
rpaduky.
2.6 CpoiictBa kBaapaTHbiX | [IpeoOpa3oBanue BBIPAXECHU, 2
KOpHeH COJepKALIMX  KBaJpaTHble  KOPHHU:
YMHOXKEHHE, JIeJICHuE, BbIHECEHHE
MHOXUTENS M3-TI0J1 3HaKa KOpHS,
BHECCHHE MHOXXHTEIIS TOJT 3HAK KOPHSI.
2.7 ITpeoOpa3oBanue IIpocreiimue HMppalvOHaIIbHBIE 2
BBIP2KEHHUH, YPaBHEHHUS BHJA m =a,
CoJIep KaLINX
KBaJIpaTHbIE KOPHU \/ f(x)= \/ g(x)-
2.8 KY6I/I‘I€CKI/II\/’I KOpCHb Fpa(i)I/IK q)YHKHI/II/I y= :{/; 2
2.9 JIBoiiHbIE paarKasl -
(s TeX, KOMY
HMHTEPECHO)
KonTponbHas padbora Ne3 no teme «KBagpaTHble KOpHU» 1
I'maBa 3 KBaznpaTHbsle ypaBHEHUS 20
3.1 Kakue ypaBHeHus | KBagpaTHble ypaBHEHUS. 2
Ha3bIBAIOTCSA
KBaJIPaTHBIMU
3.2 dopmyna KOpHeH | JluckpumuHaHT KBaJIpaTHOTO 4
KBaJ[paTHOI'O YPAaBHEHUs | YpPaBHEHHS. KonunuectBo KOpHEN
KBaJIpaTHOTO ypaBHEHUS B
3aBHCUMOCTH OT €r0 JIUCKPHUMUHAHTA.
®opmya KOpHEHN KBaJpaTHOIO
ypaBHEHWUSI.
3.3 Bropas bopmyna | Popmyna KOpHEH KBaJIpaTHOTO 2
KOpHEM KBaJ[paTHOTO | ypaBHEHHUs.  PemieHne  KBaJpaTHBIX




ypaBHEHUS

YpaBHEHUH: HCIOIb30BaHUE (HOPMYITBI
IS HaXO0KICHUS KOpHEM.
bukBanpaTHbie ypaBHEHUS. Y paBHEHUS,
CBOJMMBIE K JIMTHEHHBIM U KBAJPATHBIM.

34 Pemenue 3amau nmo teme | OCHOBHEIE METOIbI perieHus 3
«KBanparusie TEKCTOBBIX 3aj7lay: aJreOpanvdecKui.
YpaBHEHUSI» Ananus BO3MOYKHBIX CUTYyali

B3aMMHOTO PACHOJOXKEHUS OOBEKTOB
IIPU UX JABMIKEHUH. 30JI0TOE CEYEHUE.

3.5 Henonnble kBagpatHbie | Hemonnbie kBagpaTHBIE YpaBHEHUS. 3
YpaBHEHMSI

3.6 Teopema Buera ®. Buer. Teopema Buera. Teopewma, 2

obpatHass Teopeme Buera. Pemenue
KBaJpaTHBIX  ypaBHEHWIl:  mombop
KOpPHEH C HCIOJIb30BAHUEM TEOPEMBbI
Buera. KsagparHele ypaBHEHHS C
1apaMeTPOM.

3.7 Paznoxenue KBanpaTHblli TpexusieH, pa3JioKEeHUE 3
KBaJ[paTHOT'O TPEXWIEHA | KBaJpaTHOIO TpexuieHa Ha
Ha MHOXKHTEIN MHOXHUTENH. PemieHne KBaIpaTHBIX

ypaBHEHUH: pasiiokeHue Ha
MHOHUTEJIH.

3.8 Lenbie KopHU -
YpaBHEHHUS C LIETBIMU
kodppummentamu (st
TeX, KOMY HHTEPECHO)

KonTponbHas padbota Ne4 no teme «KBajpaTHble ypaBHEHH 1

['naBa 4 Cucrembl ypaBHEHUN 18

4.1 JIuneitHOoe ypaBHEHHE C | YpaBHEHHE C JIBYyMs MEpPEMEHHBIMH. 1
JIBYMs [IEPEMEHHBIMU JIuneliHoe  ypaBHEHHME C  JBYyMs

NIepEMEHHBIMH.

4.2 I'padux nuHelHoro | [psmas KaK rpaduyeckas 2
ypaBHEHMs €  JBYMS | HHTEpIpeTalus JMHEHHOro ypaBHEHMS
TIepEMEHHBIMH C IByMs IEPEMEHHBIMH.

4.3 VYpaBHeHue npsimont | ITpsimast KaK rpaduyueckas 3
Bua y=kx+l WHTEepIpEeTays JTUHEHHOTO YpaBHEHUS

C IByMsl IEpEMEHHBIMH.

4.4 Cucrempl  ypaBHeHui. | [lonsarue CUCTEMBI YpaBHEHUM. 3
Pemenue cucreM | Pemenue cucreMsl ypaBHEHHH.

CII0COOOM CII0KEHHUS Meroasl pElICHHUs] CHCTEM JIMHEHHBIX
YpaBHEHMH C JByMs IE€pPEeMEHHBIMU:
METOJI CIIOKEHUs, TpadUIecKuii METOI.
CucreMpl JMHEHWHBIX YpaBHEHMH C
apaMeTPOM.

4.5 Pemenue cucteM | Pemenue CUCTEMBI yYpaBHEHUH. 3
ypaBHEHUU  crOcOOOM | MeTObl pereHus CUCTEM JIMHEHHBIX
MOJICTAHOBKHU YpaBHEHUH C JByMs I€pEeMEHHBIMU:

METOJI ITOJICTAHOBKH.

4.6 Pemenue 3amau ¢ | OcHOBHEIE METOIbI pereHus 3

TTOMOTIIBIO CHICTEM | TEKCTOBBIX 3a]1a4: alNreOpamdecKuii.

ypaBHEHUH




4.7

3amaun Ha
KOOpPJAMHATHOMN
IIOCKOCTH

MeTtonpl pelieHusi CUCTEM JIMHEHHBIX
ypaBHEHUN C JBYMsiI TEPEMEHHBIMU:
rpagu4ecKuii METOI.

4.8

I'eomeTpuueckas
WHTEpIpeTaius
HEpPaBeHCTB C  JByMS
nepemeHHbIMU (s Tex,
KOMY UHTEPECHO)

Konrponbnas padora Ne 5 o teme «CrucreMbl ypaBHEHUN

I'maBa 5

DOyHKIU

14

5.1

UYrenue rpaukoB

Tabnuanoe u rpaduyeckoe
MpPEJCTaBICHUE JAHHBIX, TIpaduKHy,
[PUMEHEHHE TPaPHUKOB JJIS OMHCAHUS
3aBHCUMOCTEH  peaJbHBIX  BEIIMYHH,
M3BJICUCHUE uHpOpPMALIUH u3
rpaduKoOB.

5.2

Yro takoe GyHKIHS

[TonsiTre byHKIUH. 3HaueHue
¢byakuu B Touke. CriocoObl 3amaHus
GbyHKINI: AQHAIUTUYECKUH,
rpaduueckuii, Tabmuunbiii. CBOHCTBa
(GyHKIMU: 00JIACTH ONPEICTICHHS.

5.3

I'paduk pynkumm

I'paduk dynkuu. [pumeps! GyHKINH,
MOJTy9aeMBbIX B nporecce
WCCIIC/IOBAHMS  PA3IMUHBIX PEATbHBIX
MpOIECCOB W pEUIeHHs  3ajad.
[TosiBnenue rpadukoB QyHKIUN.

5.4

CaoiicTBa pyHKIUU

CaoiicTBa byHKIMU: o0nacth
OTIpeNIeNIeHUsI, MHOXKECTBO 3HA4YCHUH,
HYJIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
YEeTHOCTH/HEYETHOCTh,  NPOMEXKYTKH
BO3pacTaHMsl U yObIBaHUS, HauOOJIbIIEEe
u HaMMEHbIIIEe 3HAYCHUS.
HenpepeiBHocTh  QyHkiuu. Kycouno
3aJJaHHble (QYHKIIMH.

5.5

JIuneitnast QyHKIUSA

JIuneitnas  ¢ynkuus. CoiicTBa U
rpaduk JuHEeNHHOW (QyHKUIMU. YTI0BOU
koaddunmeHt npsmoil. Pacmonoxenue
rpadpuka  nuHEHHOW  (QyHKUMHM B
3aBUCUMOCTH  OT €€  YIJIOBOTO
koa¢pdunreHTa U CBOOOJHOTO 4YJIEHA.
Haxoxnenue KO3 UIIUEHTOB
JUHEWHOW (YHKIIMKU 10 3aJaHHBIM
YCIOBUSIM:  TIPOXOKJAEHUE  IPSIMOU
yepe3 JBe TOYKM C 3aJaHHBIMU
KOOpJAWHATaMM, MPOXOXKJIECHUE MPSIMON
yepe3 JaHHYI0 TOYKY U MapajielbHOU
JTAHHOU MIPSIMOIA.

5.6

OyHKIUA Y = E U ee
X

O6parnast MPOTIOPITMOHATBHOCTb.




rpaduk CaoiicTBa QyHKINH Y = ; . 'unepbomna.
5.7 Lenast u npobHass 4acTh -
gucna (Hdna Tex, komy
HUHTEPECHO)
KontposbHas pabora Ne6 o reme «DyHKITUN 1
I'maBa Ne 6 | BeposiTHOCTh M CTaTUCTHUKA 5
6.1 Craructuueckue OnucarenbHbIe CTaTUCTUYECKHUE 2
XapaKTePUCTHKU MOKa3aTelau  YHUCIOBBIX  HAOOPOB:
cpeanee apudMeTHYECKOe, MeIHaHa,
HauOoJbIlIee U HaUMEHBIIIEe 3HAUCHUSI.
Mepsl pacceuBaHUA: pa3Mmax,
JUCTIePCHUsl U CTaHJIaPTHOE OTKJIOHEHHUE.
Crnyuaitnas U3MEHYUBOCTbD.
N3meHunBOCT  MpU  U3MEPEHHSIX.
Pemaromue npasuia. 3aKOHOMEPHOCTH
B U3MEHUYUBBIX BEJIMYMHAX.
6.2 BepositHOCTB [IpencraBieHure COOBITUI C MOMOIIBIO 2
PaBHOBO3MOKHBIX nuarpamm Diinepa. [IpoTuBomnonoxHbie
COOBITHIA coOBITHS, O0BETMHEHNE U TIEpeceueHHe
COOBITHH. [IpaBuio CIIOXKEHUS
BepoaTHOocTe. CiydaiiHblii  BBIOOP.
[IpencraBienne 3KCrepUMEHTa B BHJIE
nepeBa. HezaBucumeie COOBITHS.
YMHO)XEHue BEPOATHOCTEM
HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHbIC HE3aBHCHMBbIE
HCIIBITAHUSA. [IpencraBnenue 0
HE3aBHCHMBIX COOBITHSX B KH3HU.
6.3 CrnoxHble [IpencraBnenne SKCHepUMEHTa B BHJIE 1
HKCIIEPUMEHTHI JiepeBa.
6.4 ['eomerpuueckue -
BeposiTHOocTH ([l Tex,
KOMY UHTEPECHO)
KontponbHas pabora Ne7 o reme «BeposiTHOCTb U CTaTUCTUKA» 1
[ToBTOpEHMeE. 3
Pentenue 3amau 1
HTorosasi KOHTpoJibHas paboTa 1
WroroBelii ypok 3a Kypc 8 kiiacca 1
Uroro 102
9 kiacc
Howmep Haumenosanue OCHOBHOE CcOJIepKaHne KomnuectBo
TJIaBbl/ riaBbl/maparpaga 4acoB
naparpada
I'naBa 1 Hepasencrsa 19
1.1 JlercTBUTENbHBIE YHCIIA MHOX€ECTBO JEUCTBUTEIBHBIX YHCET. 3
beckoHEYHOCTP MHOECTBA MPOCTHIX
qrcel.
1.2 OO6mue cBoOMCTBa UucnoBele HepaBeHcTBa. (CBOMCTBA 2




HEPaBEHCTB

YHCIIOBBIX HepaBeHCTB. [IpoBepka
CIpaBeJIMBOCTH  HEPABEHCTB  IPHU
3aJlaHHBIX 3HAYEHUSX TMEPEMEHHBIX.
HepasenctBo ¢ nepemennoii. Ctporue
u HecTtporue HepaBeHcTBa. OOmacTb
oIpeJieNieHus] HepaBeHCTBa (00jacTh
JOTTYCTUMBIX 3HAYCHUN TIEPEMEHHOMN ).

1.3 Pemenne nuHenHbIX Pemrenne nuHENHBIX HEPABEHCTB. 4
HEPaBEHCTB
BxonHast KoHTposibHas paboTa 1
1.4 Pemenue cucrem CuctemMbl HEpPaBEHCTB C  OJHOM 3
JIMHEHHBIX HEPABEHCTB IIEPEMEHHOM. Pemenue CHUCTEM
HEpPAaBEHCTB C OJHOM IMEPEMEHHOM:
nuHEHHBIX. M300pakeHue pemeHus
CHCTEMbl HEPAaBEHCTB Ha YUCIOBOM
npsiMoil. 3amuch pPELIeHHS CHUCTEMBbI
HEpPaBEHCTB.
1.5 JlokazaTenbCcTBO [IpoBepka CIPaBETMBOCTH 3
HEPaBEHCTB HEPaBEHCTB TP 33JJaHHBIX 3HAYCHUAX
[IePEMEHHBIX.
1.6 UTto 03HayaIoT CII0Ba «C Marematuka B pasButuun Poccuu: 2
TOYHOCTBIO JI0 ...» [Ié€rp I, mxoma mareMaTU4eCKUX U
HaBUTAIKNX HayK, pa3BuTHE
poccuiickoro ¢iota, A.H. Kpsiios.
1.7 [Tepuonnueckue u -
HETIEPHOIMYECKHIE
OECKOHEUHBIE 1eCATUUHBIE
npoou (st Tex, komy
MUHTEPECHO)
1.8 Eme o cpennux ([ns tex, -
KOMY MHTEPECHO)
KonTponbnas pabota No2 no reme «HepaBeHncTBay 1
['naBa 2 KBanpatnunas pyHknus 20
2.1 Kakyro ¢yukuuto | KBanparnunas ¢ynkuus. CoiicTBa u 4
Ha3bIBAIOT KBAJPATUUHONW | TpaduK  KBAaIpaTUYHOW  (YHKIHH
(mapabona). Iloctpoenue rpaduxa
KBaJ[PaTUIHON (DYHKIMH MO TOYKaM.
2.2 I'paduk u cBoiicTBa ITocTtpoenne rpapuka KBaJpaTHUHOM 2
GyHKIMH Y = ax? (YHKIIUH 110 TOYKaM.
2.3 Cnasur rpadpuka ynkuun | IIpeoGpazoBanue rpaduka ¢GyHKIUH 3
y = ax” BIoJab oceit y = f(X) ans nocrpoenust rpaduKoB
KoopauHat ¢ymknuit Buga y =af (kx+b)+c.
2.4 I'padux GpyHKIMYM Yy = IToctpoenne rpaduka KBaJIpaTHUHOM 4
ax?+ bx +c ¢byaknuu no toukam. Haxoxnenue
HyJdel  KBaapaTWYHOH  (QyHKIUH,
MHOXKECTBAa 3HAYEHUH, MPOMEXKYTKOB
3HAKOMOCTOSIHCTBA, IPOMEKYTKOB
MOHOTOHHOCTH.
2.5 KBanpartHble HepaBeHcTBa | KBajpaTHble HepaBEeHCTBA M €r0 4




pemeHune.  PemeHwe — KBaIpaTHBIX
HEpaBEHCTB: HCIIOJIb30BaHHE CBOMCTB
u rpaduka KBaJIpaTUYHOW (PYHKIUH,
METOJ] UHTEPBAJIOB. 3alUCh PEIICHHUS
KBaJ[paTHOTO HEpaBEeHCTBa. PemieHue
HeNbIX U JPOOHO-pallMOHATBHBIX
HEPaBEHCTB METOJOM HWHTECPBAJIOB.
Pemienue cucrem HEepaBEHCTB C OAHOM

MePEMEHHOM: JIMHEUHBIX,
KBaJIPaTHBIX.
2.6 I'paduk aqpoGHO- Ipadux dyukmmm y = a + L 1
nuHerHoU ¢yHkuuu (s x+b
IIpencraBnenue o6 acuMITOTaX.
TeX, KOMY MHTEPECHO)
2.7 ['paduku ypaBHEHHIA, I'paduk pynkuum y =|X|. 1
coJiepKalX MOTYJIH
(st Tex, komy
WHTEPECHO)
Konrponsnas padora Ne3 «KBagparnunast pyHKIHSI» 1
I'naBa 3 YpaBHEHUs U CUCTEMBl ypaBHEHUHN 26
3.1 PannonanbHble [IpeoOpazoBanne IPOOHO-TMHEWHBIX 4
BBIPa)KEHUS BBIPQ)KEHUI: CIO0XKEHUE, YMHOXXEHHE,
nenenue.  Jlomyctumble  3HAYECHUS
NEePEMEHHBIX B IpoOHO-
paIMOHABHBIX BBIPAKCHUSX.
KonTponbnas pabota Ne4 3a monyrozue 1
3.2 Llenbie ypaBHEHUS [lonsiTe  ypaBHEHUS UM  KOpHS 2
YpaBHEHUS. [IpencraBnenue 0
PaBHOCHIIBHOCTH YpaBHEHUH.
OOnacTh  ompenesieHuss ypaBHEHUS
(obmacTb  JIOMYCTUMBIX  3HAUEHHH
nepeMeHHo#). MeTroabl  pemnieHus
ypaBHEHHUI: METO 3aMeHbI
IIEPEMEHHOM.
3.3 JpoOHble ypaBHEHUS Pemenne  mpocteimmx — ApoOHO- 4
JIMHEWHBIX  ypaBHeHUW. Pemenune
IpOoOHO-pAllMOHATIBHBIX  ypaBHEHUH.
Mertobl peueHus YpaBHECHUM:
METObI PaBHOCHIIBHBIX
npeodpaszoBanuii. Mcropus Bompoca o
HaXO0XKJICHUN bopmyn KOpHeil
anredpanyecKux ypaBHEHUM
creneHei, Oonpmux uerslpex. H.
Tapranes, Jx. Kapnano, H.X. AGens,
3. I'anya.
34 Penrtenue 3amau OcHOBHEIE METOJIBLI pelIeHus 4
TEKCTOBBIX 3a/Ja4: aiareOpandyeckuil.
Ananmns BO3MOYKHBIX CUTYyalHil
B3aMMHOTO PACHOJIOXKEHUS OOBEKTOB
NpH WX JBWKEHHH, COOTHOIICHUS
00BbEMOB  BBIMOJHAEMBIX paboT mpu
COBMECTHOM padoTe.
KonrtponbHas padora Ne5 o teme «PanroHaibHble BBIpaXKEHHs. Y paBHEHHSI C 1




OJHOUN EPEMEHHON

3.5 Cucrema ypaBHEHUM C VYpaBHEeHHE C IBYMs INEPEMEHHBIMU. 4
JIBYMsI IEpEMEHHBIMU Pemenue cuctembl ypaBHEHUH.

3.6 Pemenue 3amau OCHOBHEBIE METOIbI perIeHus 2
TEKCTOBBIX 3aJad: ajaredpanyecKui,
nepe0op BapHaHTOB.

3.7 ['paduueckoe Metonel  penieHus YpaBHEHUI: 3

UCCIIeIOBaHKE ypaBHEHUN | rpaduyeckuii meroa. Vcmnonbp3zoBaHue
CBOWCTB (YHKIHMA TpU pelIeHUH
ypaBHEHUH.

3.8 YpaBHeHUs ¢ TapaMeTpoM -
(s Tex, komy
WHTEPECHO)

3.9 Pemenue cucrem -
YpaBHEHUI BTOPOM
crenenu ([ns tex, komy
WHTEPECHO)

KonTponbhas padota Ne6 o reme «Cuctembl ypaBHEHUIN» 1

['naBa 4 ApudnmeTnueckasi 1 TeOMETpUUYECKasi IPOrPeccuu 17

4.1 YuciioBsle Yuciosas [10CJIENOBATENBHOCTD. 2
MOCJIEIOBATEIBHOCTH [Tpumepsr YHCIOBBIX

nocneaoBarenbHocTell. beckoHeuHble
[1OCJIEZIOBATEIbHOCTH. 3anava
Jleonapno Iluzanckoro (PubGoHauUN)
0 KpoJnuKax, yrcyia GuboHauyu.

4.2 Apudmernaeckas Apudmerndeckas mporpeccus u eé 3
IIporpeccust CBOMCTBA.

4.3 CymMma nepBbix N uwieHoB | @opMyna oOmero wieHa ¥ CyMMbI n 3
apu@meTnyecKoi MEPBBIX WIEHOB apU(PMETUYECKOM
pOrpeccuu MIPOrPECCUN. Brinaronuecs

MaTeMaTHUKH W WX BKJIAJ B Pa3BUTHE
HayKH.

4.4 I'eomeTpuueckas I'eomeTpuueckas nmporpeccusi. 3
nporpeccust

4.5 Cymma nepBbIx N wieHoB | @opmysa oOLIEro wieHa U CyMMBI n 2
reoMeTpHUECKON NEPBBIX YJEHOB  I'€OMETPUYECKOM
IPOTPECCUH MIPOTPECCHH. Cxopsmasics

reoMeTpuuecKas nporpeccus. 3ajaada
0 maxmaTtHoi paocke. CXOIMMOCTb
reOMETPHUECKOM TPOrpeccu.

4.6 [IpocTeie U ClOXKHbBIE Pemrenue 3aga4 Ha HaxXOXKIEHUE YaCTU 3
HPOIICHTHI yucaa M YMCIa 10 €ro  4YacTu.

Penrenue 3a1a4 Ha MPOLIEHTHI M JIOJIH.
4.7 CymMa KBaJgpaToB NEPBBIX -

N HaTypaJbHBIX YUCET
(Mg Tex, komy
HMHTEPECHO)




4.8 Tpeyronbuauk Iackans -
([mst Tex, komy
WHTEPECHO)
Kontponsnas padora Ne7 o teme «ApupmMeTrnueckast U TeOMEeTpHUECKast 1
IPOTPECCUI
I'maBa 5 CratucTuka u BEpOsITHOCTh 8
5.1 Bri6opounbie Tabmuunoe u rpaduaeckoe 2
UCCIICIOBAHHUS MPECTaBICHUE JAHHBIX, CTOJOYaThIe
U KpYroBble JUarpamMmsbl, rpaduku,
NPUMEHEHHE auarpaMMm M TpaduKoB
TUISE OINHCAHUSA 3aBHUCUMOCTEMH
peambHBIX ~ BEIUYMH,  W3BJICYCHUE
nHpopManuu U3 TabIUIl, TUarpaMM U
rpauKoB.
5.2 WHTepBagbHBIN I CoueTaHuss W 4YHCIO COYETAHUH. 2
I'ucrorpamma dopmyna qucia COYETaHUM.
Tpeyronbauk Ilackana. OnbiTel C
OOJIBIIMM YHCJIIOM PaBHOBO3MOXHBIX
3NIEMEHTaPHBIX COOBITHIA.
Brluucnenue BEpOATHOCTEN B OIBITAX
C TOpPUMEHEHHEM KOMOHMHATOPHBIX
dhopmyL.
5.3 XapaKTepucTUKa Mepsi pacceuBaHHUs: pa3max, 2
paszbpoca TUCTIEPCUS u CTaHJapTHOE
otkioHenune. Ucneitanus bepuymim.
Yenex u  Heynmawa. BepositHOCTH
COOBITUH B CEpUM  HUCHBITAHHI
bepnymnu. 3HaKOMCTBO co
CIIy4aiiHBIMHU BEJIMYUHAMU Ha
npUMepax KOHEYHBIX JIUCKPETHBIX
ciyyailHbIX BennuMH. Pacnpenenenue
BEPOSITHOCTEM.
5.4 Craructuueckoe Maremaruueckoe 0’KHJIaHHE. 2
OILICHUBAHHE U TPOTHO3 CoiicTBa MaTeMaTHIECKOTO
oxunanus. IlonsTue o0  3aKoHe
00IBIINX YHUCEIL. Nsmepenue
BeposiTHocTel. IlpumeHenue 3akoHa
OONBIIMX YHMCEI B  COLMOJIOTHH,
CTpaxOBaHMM, B 3/pPaBOOXPAHEHUH,
o0ecrnieueHnn 0€e30MacHOCTH
HaCeJeHUs B Ype3BhIYAHBIX
CUTYaIHsX.
5.5 BeposaTHocTb 1 -
koMOuHaropuka (s
T€X, KOMY HHTEPECHO)
5.6 Pasmerienust u coueTanus -
(st Tex, komy
MHTEPECHO)
[ToBTOpEHME. 12
Pemenne nuHeiHbIX HepaBeHCTB. KBagpaTHOe HEpaBEHCTBO M €ro peLICHHE. 2

3anuch penieHus: KBaJJpaTHOIO HEPABEHCTRA.




KBagparnunas ¢ynkams. CpoiictBa W rpaduK KBaApaTHUYHOH (QyHKIUN 1
(mapabona). IToctpoenue rpaduka KBaapaTH4HON QYHKIIMH IO TOYKAM.

Pemenune  mpocredmux — IpoOHO-TMHEWHBIX  ypaBHeHuWM.  I[lepBuuHBIC 2
NPEACTABICHUST O JPYTUX METOJIax peuieHus: 3a1ad  (reoMEeTpUYecKUe u
rpaguIecKue MEeTObl).

Pemenne cucremsl ypaBHeHui. OCHOBHBIE METOJIbI PELICHHUS TEKCTOBBIX 3ajauy: 2
anreOpanvecKui.

Apudmernueckas mporpeccus 1 e€ cBoicTBa. I 'eomeTpuyeckas Iporpeccus. 2
TabmmuHoe U rpadguvecKkoe MPEACTABICHUE JAHHBIX, CTOJOYATHIE W KPYrOBBIC 1

avarpaMmbl, TpaduKd, TPUMEHEHHE IuarpaMM M rpaduKoB Ui ONHCAHUS
3aBUCHMOCTEH pealbHBIX BEJIMYUH, W3BJICUCHHE WHGPOPMAMH U3 TalnuI,
JrarpaMm u rpaukoB.

Wrorosas koHTposbHas paboTa No§ 1

Pemenne mormyeckux 3amad. Poib  poccHiiCKMX YYEHBIX B Pa3BUTHH 1
marematuku: C.KoBaneBckas.

Hroro 102

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA
DJIeMeHThbI TeOPMHU MHOKECTB 1 MATEeMAaTH4eCKOH JIOTUKH
Cornacio ®I'OC ocHoBHOro ob6mero o0Opa3oBaHuss B Kypc MaTeMaTHUKU BBEJIEH pas3zel
«JIoruka», KOTOpBI HE MPEANOJIAaracT JONOJHUTEIbHBIX YaCOB HA U3YYEHUHU U BCTPAUBACTCS B
pa3MyHble TEMbl KYpCOB MaTEMAaTUKHU U MPEIBAPAETCS O3HAKOMIIEHHUEM C 3JIEMEHTAMH TEOpUU
MHO>ECTB.
MHoxecTBa M OTHOLIEHHUS MEKIy HUMH
MHOXECTBO, XapaKTEpUCTUYECKOE CBOMCTBO MHOXKECTBA, D3JIEMEHT MHOXECTBA, IIyCTOE,
KOHeyHoe, OeckoHeuHoe MHOKecTBO. IlogmHOXkecTBo. OTHOLIEHHE NPUHAJIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJjaHHsl MHOXKECTB, pacliO3HAaBAHUE
MOJAMHOKECTB U 3JIEMEHTOB IIOJIMHOKECTB € UCIIOJIb30BAHUEM KPYIroB Diiepa.
Onepauuu HaJx MHOKECTBAMH
[Tepeceuenne u oOBEIMHEHHE MHOXECTB. Pa3HOCTP MHOXXECTB, JIOTOJIHEHHE MHOXKECTBA.
WuTepnperanus onepanuii HaJ MHO>KECTBaMU C IIOMOILBIO KpyTroB Diiiepa.
DJIeMEeHTBI JIOTHKH
Onpenenenne. YTBepxKIAeHUsI. AKCHOMBI U TeopeMbl. JlokazaTenbCcTBO. Jloka3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOM. [Ipumep u KoHTpHpUMeED.
Bbicka3biBaHuA
VICTUHHOCTB M JIO)KHOCTH BbICKa3bIBaHUA. CII0XKHBIE M MTPOCThIE BbICKa3bIBaHUA. Onepaliuu Haj
BBICKA3bIBAHUSIMH C HCIIOJIb30BAaHUEM JIOTUYECKHUX CBA3O0K: U, UJIH, HE. Y CIIOBHBIE BBICKA3bIBAHUS
(MMILTUKALINN).
Yucaa
PanuonaJibHbIE YHCJIA
MHoOXecTBO paluoHaiIbHBIX uucen. CpaBHEHUE palMOHANbHBIX uucen. JleWctBusa c
panroHaIbHBIMU yncnamu. [IpencraBienne palmoHanbHOTO YUCIa IeCATUYHON APOObIO.
HppanuoHajbHble YHCIA
[TonsiTne wuppanuoHanbHOrO uMcia. Pacno3HaBaHME HWpPpalMOHANBHBIX uucel. [Ipumepst

Jl0Ka3arenbcTB B anredpe. MppanuoHanbHOCT tmcna\/z . llpumeHeHne B TEOMETpUM.
CpaBHeHuE UppaloHaIbHbIX YhCell. MHOXKECTBO JEHCTBUTENBHBIX YHCEI.

ToxnecTBeHHBIE IPE0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHSA

Bripaxxenue ¢ mnepeMeHHO#. 3HaueHue BbIpakeHus. [lojcTaHOBKa BbIpaXKEHH BMECTO
[IEPEMEHHBIX.

Henbie BoIpaeHust




CreneHb ¢ HaTypajdbHBIM TIOKa3aTrereM u e€ cBoiicTBa. [IpeoOpazoBaHMs BBIpAKEHHIA,
COJIEpKalIMX CTEIICHU C HATypaJIbHBIM I10KA3aTEIEM.

OpHowieH, MHOrowieH. JlelcTBUS C OAHOWIEHAMU M MHOTOWIEHAaMU (CJIOYKEHHUE, BHIYUTAHUE,
yMHOXeHue). DopMysibl COKpPAIEHHOIO YMHOXEHMS: Pa3HOCTh KBaJApaToB, KBAaJpaT CyMMbI U
pasHocTH. PaznoxxeHre MHOTOUJIEeHa Ha MHOXHTENN: BEIHECEHUE OOIIET0 MHOKUTEIS 32 CKOOKH,
IpyNIMPOBKA, HpUMEHEHHE (OpMyT COKpalEHHOro yMHOKeHHs. KBaapaTHblii TpéxuieH,
pa3ioKEeHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

J{poOHO-panMoHaJIbHbIE BHIPAKEHUSA

Crenenp ¢ nensiM nokaszareneM. [IpeoOpa3oBanue ApoOHO-TMHEWHBIX BBIPAKEHHUH: CIIOKEHHE,
YMHOXXEHUeE, Jienenue. Anredpandeckas 1po0Ob. JlonycTuMele 3HaUeHHs IEPEMEHHBIX B JPOOHO-
paunvoHaNbHBIX  BbIpaxeHusax. Cokpamenue  anreOpamdeckux  japobOeit.  I[IpuBenenue
anreOpanveckux npobel k oOmemMy 3HameHaTenro. JlelcTBus ¢ anredpandecKuMu JpOOsIMU:
CJI0’K€HHUE, BBIYMUTAHUE, YMHOXKEHUE, JICJICHUE, BO3BEICHUE B CTCIICHD.

ITpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 3HAK MOYJIS.

KBagpaTHbie kopHn

Apudmerndeckuii  KBaapaTHbI  KopeHb. IIpeoOpa3oBaHue  BBIPOKECHHM, COIEPKALTUX
KBaJIpaTHbIC KOPHM: YMHOXXCHHME, JCICHHE, BBIHECEHHE MHOXWUTEN H3-TI0J 3HAKa KOPHI,
BHECEHUE MHOXUTEIS II0J] 3HAK KOPHS.

YpaBHeHHUs M HEpaABEHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBONCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpEeMEHHOM.

YpaBHeHus

IlonsiTne ypaBHEHMs W KOpHsA ypaBHeHMs. lIpencraBieHne O pPaBHOCUIIBHOCTH YPAaBHEHUM.
Ob6nacTp onpeneneHus ypaBHeHus (00JacTh JONYCTUMbIX 3HAUEHUH EPEMEHHOMN).

JIuneiiHOe ypaBHEHHE M €ro KOPHH

Pemenue nuHeiHbIX ypaBHeHUU. JIuHeliHOe ypaBHeHue c napamerpoM. KommdecTBo KOpHEH
JIMHEHNHOTO ypaBHEHMS. PernieHue JIMHEMHBIX YPaBHEHHUN € TapaMeTPOM.

KBagpaTrHoe ypaBHeHHE H €er0 KOPHH

KBagparuele ypaBHeHus. HenosiHble KBajpaTHblE ypaBHEHMs. JMCKPUMHHAHT KBaJpPaTHOIO
ypaBHeHMs. DopMyiia KOpHeil kBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOparHas
TeopeMe Buera. Penienue kBagpaTHBIX ypaBHEHUMN: UCIOIb30BaHUE (DOPMYJIBI [Tl HAXOXKICHUS
KOpHeH, rpaduuecKuil MeToJ pelleHHs, pPa3JIoKeHHEe Ha MHOMKUTEIH, NOoJ00p KOpHEH ¢
HCIIOJIB30BaHNEM TeopeMbl Buera. KonndyecTBo KOpHEN KBaIpaTHOTO YPaBHEHUS B 3aBUCHMOCTHU
OT €ro AUCKPUMHHAHTa. BUKBaJIpaTHbIE YpaBHEHMs. Y PAaBHEHMs, CBOAMMBIE K JIMHEHHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHHUs C TapaMETPOM.

JIpo0HO-panuoOHAJIbLHbIC yPABHEHUS

Pemenne mnpocredmmx ApoOHO-IMHEHHBIX ypaBHeHHH. PemeHne apoOHO-panioHaIbHBIX
YpaBHEHUM.

MeTtonpl perieHHsl YpaBHEHMM: METOAbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, METOJ] 3aMEHbI
nepeMeHHoil, rpadudeckuii Meron. Mcmonp3oBaHue CBOMCTB (yHKIMII mpu  perieHuu
YpaBHEHUM.

Ipocreiimme upparioHanbHble ypaBHeHns Bua (| f (x) =a, \[ f(x)= J g(x) .

YpaBHeHUs BUIA x"=a .YpaBHEHHUS B LENBIX YACIIAX.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ AByMs IepeMeHHbIMU. JINHEHOE ypaBHEHHE C IBYMs iepeMeHHbIMU. [Ipsmas kak
rpaduyeckas HHTEpIpETaLUs JIUHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMU.

ITonsiTe cucTeMbl ypaBHEeHH. PellieHne cucteMbl ypaBHEHU.

MeToap! peleHns CUCTEM JIMHEHHBIX YpaBHEHHH C ABYMs IEpEMEHHBIMH: TpapUuecKuil MeTo,
METO/1 CII0KEHUS], METOJT ITOICTAHOBKH.

CucreMbl TMHENHBIX YPABHEHHUH € TapaMETPOM.

HepaBencrBa



YucnoBsle HepaBeHcTBa. (CBoOMCTBa UMCIOBBIX HepaBeHCTB. lIpoBepka cmpaBemiInBoCTH
HEPABEHCTB IIPH 3a1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepasenctBo ¢ mnepemennoii. Crporue u HecTtporue HepaBeHcTBa. O0nacTh ompeneracHus
HepaBeHCTBA (00J1aCTh JOMYCTUMBIX 3HAUCHUH EPEMEHHOI).

Pemenue nuHeHBIX HEPABEHCTB.

KBazpaTHOe HEPABEHCTBO U €ro pelleHus. Pelenue KBaJpaTHBIX HEPAaBEHCTB: MCIOJIb30BaHUE
CBOWCTB M rpaduka KBagpaTHUHON (QYHKIIMU, METOJI MHTEPBAJIOB. 3alKCh PEIICHUS] KBaAPATHOTO
HEPABEHCTBA.

Pemenne nensix u ApoOHO-PAIMOHANBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM IepeMEHHOM. PelieHuMe CcuUCTEM HEPABEHCTB C OJHOU
NEPEMEHHOM: JIMHEMHbIX, KBaJpaTHbIX. M300pa’keHHe peleHus CUCTEMbl HEPABEHCTB Ha
YU CJIOBOW MPSIMON. 3alIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousTue pyHkumuu

JlexkapToBbl KOOpAMHATHI Ha IIOCKOCTH. DOpMHpOBaHHME NPEICTABICHUN O METAlpPEeIMETHOM
HNOHATUH  «KoopauHaTb». CrocoObl 3amaHusi (GYHKIMNA: aHAIMTHYECKUH, TrpaduyecKHid,
tabauunblid. I'paduk ¢ynkuuu. Ilpumepsl GyHKUMH, MOJydyaeMbIX B IpoILecce MCCIEIO0BAHUSA
pa3IMYHBIX peajbHBIX MPOIECCOB M PElIeHHs 3anad. 3HadeHue (yHKOuuM B Touke. CBOHCTBa
(byHKLUI: 00J1aCTh ONpeEICHNs, MHOKECTBO 3HAUEHUH, HYJIU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
YETHOCTH/HEYETHOCTD, MPOMEKYTKH BO3pacTaHUsl W yOBIBaHUWS, HauOOJbIIEe W HAMMEHBIIIEEe
3HaveHus. Mccnenoanue GpyHkuu o e€ rpaduky.

[IpencraBnenne 06 acCHMOTOTAX.

HenpepbiBHocTh pyHkiuu. Kycouno 3aanHble QyHKIUH.

JIuneiinas pyHKuus

CpoiictBa u rpaduk JuHEHHON (yHKUMH. YTI0BOW Ko3(p¢uIMeHT npsmoi. Pacmonoxenue
rpaduka JTHHEHHONH (YHKIMH B 3aBUCUMOCTH OT €€ YriaoBoro koddduimeHta u cBOOOTHOTO
yineHa. HaxoxaeHune ko3(p(UIUEHTOB JUHEHHOM (YHKIMHM 1O 33JaHHBIM  YCIOBUSM:
IIPOXOXKACHUE NPAMOMN yepe3 JBe TOUKHU C 33JaHHBIMU KOOPJAMHATaMH, IIPOXOXKACHUE MPSIMOM
4yepes JaHHYIO TOUKY U IMapaJuleIbHOM JaHHOM NPSAMOIA.

Keanparuunas pyHkums

CgoiicTBa u rpaduk kBaapatuyHoi GyHkuM (mapadona). Iloctpoenue rpaduka KBagpaTHUHON
¢byHKkMM 1o ToukaMm. HaxokaeHue Hysnell KBagpaTWUYHOW (YHKIMH, MHOKECTBAa 3HAUEHUM,
IIPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OO0paTHasi NPONOPUHOHAIBHOCTH

k
CgoiicTBa pyHKINHU Y = K y = —. I'unep0bomna.
X X

I'padguxu ¢pynknmii. [Ipeo6pazoBanue rpapuka pynkuuu y = f(X) a1 mocrpoeHus rpaguxon
(ynkumii Buna y =af (kx+b)+c.

I'paduku GyHKITHIH y:a+XLb’ y=+/x,y=%x, y =|x|.
+

ITocsienoBaTeIbHOCTH U MPOTPECCHH

YucnoBas mocien0BaTeNbHOCTb. [IpuMepsl 4MCIOBBIX TOCIEN0BAaTENBHOCTEN. beckoHeuHble
nocie0BaTelbHOCTH. ApudmMmernueckass mnporpeccus u e€ cBoicTBa. ['eomerpuueckas
nporpeccusi. Popmyna oOmIero uieHa M CyYMMBI N TEPBBIX UICHOB apU(PMETHYECKOH u
reOMETPHUUYECKON Iporpeccuii. Cxonasmascs reoMeTpruiecKast Iporpeccus.

Pelnenue TeKCTOBBIX 3a1a4

3anaum Ha Bce apugMeTHUECKHUE AeHCTBUA

Pemenne TekcTOBBIX 3amau apudmeTrnuyeckuM crocodoM. Mcmonb3oBaHue TabmUI, CXeM,
qepTe>1<e171, APYrux CpE€aACTB MPEACTABICHUA JaHHBIX ITPU PCIICHUN 3a/]a4u.

3agaum Ha IBMKeHHe, pa00oTy M MOKYIIKH



AHanu3 BO3MOXHBIX CHTyallMH B3aUMHOTO pPACIONOXKEHHS OOBEKTOB MNPH HUX ABMKEHHH,
COOTHONIEHUSI 00bEMOB BBITIOTHSAEMBIX PA0OT ITPH COBMECTHOM padoTe.
3agauu Ha YacCTH, 101, IPOLEHTHI
Pemenne 3amad Ha HaxXOXKIECHHWE YacTH YMCIIAa M 4YUCJA IO €ro 4actu. PemieHue 3amad Ha
IPOLEHTHI U 10onu. [IpuMeHeHrne nponopuuil Npy peleHUH 3a1a4.
Jlornueckue 3agauu
Pemenune nmoruueckux 3agad. Pemenne tornyeckux 3aaay ¢ HOMOIIBIO TpadoB, TaOIHII.
OcHOBHBIE MeTObl PpelleHUs] TEeKCTOBBIX 3aja4: apuPMETHUYEeCKUH, anreOpanyecKkui,
nepebop BapuaHTOB. IlepBuUYHBIE MNpEeACTaBIEHUS O JAPYTUX METOAAX PpEUIeHUs 3aaay
(reomeTpudeckue U rpadUuIeCcKre METOIBI).

CraTuCcTHKA M TeopHs BePOSITHOCTEH

Crarucruka
TabnmuuHoe W Tpaduueckoe MPEACTABICHHE TAHHBIX, CTOJIOYAThIe W KPYTOBBIE IHArPAMMBI,
rpaduky, IPUMEHEHUE JUarpaMM U rpaduKoB AJIs ONUCAHUS 3aBUCUMOCTEN peanbHbIX BEIUYMH,
u3BJIeueHre nHopMauu U3 Tadnuu, Auarpamm u rpadukoB. OnucatelbHbIE CTAaTHCTHYECKUE
[IOKa3aTeau YHUCIOBBIX HAOOpOB: cpeaHee apudMeTHueckoe, MeauaHa, HauOoibllee U
HauMeHbIllee 3HaYeHUs. Mepbl paccenBaHus: pa3Max, JUCIEPCUsl U CTaHJAPTHOE OTKIOHEHUE.
CnyuyaiiHas uW3MeHYMBOCTb. l3MeHuYMBOCTH Ipu u3MepeHMsAX. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BEJITUYMHAX.
Cayuaiinbie coObITHS
CrnydvaiiHple ONBITHI  (KCIEPUMEHTHI), DJIEMEHTapHbIE CIy4daillHble COOBITHS (HMCXOJBI).
BepositHocTH  3nemeHTapHBIX  cOObITHH. CoObITHSIT B CllydallHBIX 3KCIIEPUMEHTax |
0JIarONpPUATCTBYIONINE AJIEMEHTapHbIE COObITUA. BeposaTHOCTH ciydallHbIX COOBITHI. ONBITHI €
PABHOBO3MOXHBIMH 3JI€MEHTapHbIMU COOBITHAMU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCTIOJIb30BaHUEM MOHET, KyOWKoB. lIpeacraBienne coObITHIA C MOMOMIIBIO qUarpaMm Oiiepa.
[TpoTuBONONIOKHBIE COOBITUS, OOBEIMHEHME M HepeceyeHue coObITHM. [lpaBwiio cnoxeHus
BeposiTHOCTeW. CiyuaiitHblii  BeIOOp. IlpepcraBieHue SKcrepuMeHTa B BHAE JIepEBa.
HezaBucumelie COOBITHSL. YMHO)eHue BEPOSATHOCTEN HE3aBUCHUMBIX COOBITHIA.
[TocnenoBarenbHble HE3aBUCUMbIE HchbITaHUA. [IpencraBieHne 0 HE3aBUCUMBIX COOBITHUSX B
JKU3HU.
DJleMeHTbl KOMOMHATOPUKH
[IpaBuio yMHOXeHHMs, MepecTaHOBKH, (akropuan uucia. CoyeTaHuss M YHCIO COYETaHUIL.
®opmyna uucna coueraHuid. TpeyrompHuk Ilackanms. OnbeITel ¢ OOJBIIUM  YHCIIOM
PABHOBO3MOXHBIX JJIEMEHTAapHbIX COOBITUH. BbluncieHue BeposATHOCTEH B ONbITaX ¢
IpUMEHEHHEM KOMOMHATOpHbIX (¢opmyn. HMcneitanus bepnymm. VYemex u  Heyaaua.
BeposiTHOCTH cOOBITHI B cepun UCTIbITaHUN bepHymu.
CayuaiiHble BeJIMYMHBI
3HAKOMCTBO CO CIIy4allHBIMM BEJIMYMHAMHU Ha IPUMEpax KOHEUHBIX IAUCKPETHBIX CIy4YailHBIX
BenuunH.  Pacnpenenenue  BeposTHocTel.  Maremarudeckoe — oxuganue.  CBoiicTBa
MaTteMaTHueckoro oxunanus. [lonstue o 3akoHe OonpmMx yucen. M3MepeHue BepOSTHOCTEM.
[IpumeHeHre 3akoHa OOJBIIMX YHCEN B COLMOJIOTMM, CTPaXOBaHUHU, B 3/PaBOOXPAHEHUH,
oOecrieyeHUH 6€30MaCHOCTH HACEJIeHUs B UpE3BbIYAHBIX CUTYallUsX.

Hcropusi MaTeMaTHKHU
Bo3HMKHOBEHME MaTeMaTUKH KaK HayKH, 3Tambl €€ pa3BuTusA. OCHOBHBIE pa3/ieibl MATEMATHUKH.
Briaromuecs MaTeMaTHKU M UX BKJIaJ B pa3BUTHE HAYKH.
beckoHeuyHOCTP MHOKECTBA MPOCTHIX 4Mcen. Yucna U AIuHBl OTPe3KoB. PannoHalbHbIE YnCIa.
[TorpebHOCTh B MppanroHanbHbX yncnax. [lkona Iugaropa
3apoxaeHue anreOpsl B Heapax apupmeTuku. An-Xopesmu. Poxxaenre OyKBeHHON CUMBOJIMKH.
[1.depma, @. Buer, P. Jlexapt. Hcropus Bompoca o0 Hax0xAeHUU GOpMYyT KOpHEH
anreOpanyeckux ypaBHEHUH cteneHell, 6omnpimx uyetbipéx. H. Tapranss, [x. Kapnano, H.X.
AbGens, D.I"anya.



[TosiBieHHE METO/a KOOPAUHAT, TTO3BOJISIONIETO MMEPEBOIUTh T€OMETPUIECKIE OOBEKTHI Ha SI3bIK
anreopsl. [losBnenue rpadukos dyakuumid. P. dexapr, [1. ®epma. [Ipumepsl pa3nudHbIX CUCTEM
KOOp/JMHAT.

3amaua Jleonapmo Iluzanckoro (®PuboHauun) o kKpodukax, uucia dubonayuu. 3amada o
maxmaTtHou Jocke. CXOAMMOCTh F€OMETPUUYECKON MTPOTPECCUH.

Hctoku Teopum BEpOATHOCTEH: CTpaxoBoe Aeno, azaptHbie urpbl. I1. depma, b.Ilackans, .
bepnymu, A.H.Konmoropos.

Pone poccumiickux y4u€HbIXx B pasButuu Maremarwku: JI.Dunep. H.M.Jlob6aueBckuid,
[1.J1.YeOnmmes, C. KoBaneBckas, A.H.Konmoropos.

Marematuka B paszsutuu Poccum: Iletp |, mkona mareMaTHdecKMX W HABUTALKUX Hayk,
pasBuTHe poccuiickoro ¢iuora, A.H.Kpsuto. Kocmuueckas nporpamma u M.B.Kenapi.

KoHTpoJib ypOBHS 10CTHKEHH S IVIAHUPYEMbIX Pe3YJbTATOB OCBOECHUSI POrPaMMbl
KoHTponbHbIe pabOThl COCTABIIEHBI, UCIOJIB3YS CIEAYIOIIYIO JIUTEPATYPy:

-Anrebpa. KonTpoiasHbie paboThel 7ki1acc: M. yueOHOE mocodue st 001eo0pa3oBaTeIbHbIX
opranmuzanuii/ JI.B. Ky3uenona, C.C Munaesa, JI.O.Pocnosa,C.b.CyBoposa-M.:
[Tpocsemienne,2016

-Anre6pa. Kontposbabsie paboTsl 8 kiacc: M. yueOHOe mocodue i 00111e00pa3oBaTeIbHBIX
opranuzaiuii/ JI.B. Ky3nenona, C.C Munaesa, JI.O.Pocnosa,C.b.CyBoposa-M.:
[Tpocsemienne,2016

NHO®OPMAIIMHHBIE NCTOYHUKHU
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE IMPEJIMETA

1. ®enepanbHblil TrocylapCcTBEHHBIH 00pa30BaTEIBLHOIO CTaHAApTa OCHOBHOIO OOIIEro
obpaszoBanust (mpukaz MunoOpHayku P® ot «17» npexabps 2010 roma Ne 1897) (B
JIEUCTBYIOIIEH PeIaKInuu)

2. IlpumepHasi ocHOBHasi 00pa30BATEIBHOM MPOTpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUs
(pemenue (denepaibHOTO Y4eOHO-METOAMYECKOTO OOBEIUHEHHUsS MO O0IIeMy 0Opa30BaHUIO OT
«8» ampens 2015 roga Ne 1/15)

3. OcHoBHas oOpa3oBaresibHasi IPOrpaMmMa OCHOBHOTO OOIIET0 00pa30BaHUsI MYHHUIIUIIAIEHOTO
Ka3eHHOTO o0Ieo0pa3zoBaTensHOTO Yupexkaenus «llecuanckas cpemnsis oOmeoOpa3zoBaTenbHas
IKOJIA »

4. Anrebpa. 7 kiace : yaeb. mist obmeoOpazosar. opranuzammii / I'.B. lopodees, C.b.
CysopoBa, E.A. byanmosuu u 1p. — M : IIpoceemenne, 2017 — 287 c. : niL.;



5. Anrebpa. 8 kmacc : yde0. mist oOmieoOpasoBar. opranmzarnuii / [.B. Jlopodees, C.b.
CyBoposa, E.A. bynumosuu u z1p. — M : [Ipocsemenue, 2018 — 288 c. : un.;

6. Anrebpa. 9 xmacc : yde0. s oOmieoOpasoBar. opranuzamuii / [.B. Jlopodees, C.b.
CyBopoga, E.A. bynumosuu u z1p. — M : [Ipocsemenue, 2018 — 336 c. : uin.;

7. Anrebpa. KortponbsHbie paboTsl 7kmace: M. yuebHOe mocobue a1t 001mieo0pa3oBaTeabHbIX
opranuzarnuii/ JI.B. Ky3nenosa, C.C Munaesa, JI.O.Pocnosa,C.b.CyBopoBa-M.:
[Tpocsemienne,2016

8. Anrebpa. KorrponbsHbie paboTsl 8 kitacc: M. yueOHOe mocoOue st 001eo0pa3oBaTeIbHbIX
opranuzarnuii/ JI.B. Ky3nenosa, C.C Munaesa, JI.O.Pocnosa,C.b.CyBopoBa-M.:
[Tpocsemienne,2016

ITeyaTHBIE MOCOOM S

2.1. Kommnekt tabnui «Maremaruka. Anredpa. 7-11 knace». HarmsaHoe mocobue / M.:
Cnektp-M

2.2. [lopTpeTsl y4eHbIX-MaTeMaTHKOB. J[eMOHCTpalmoHHbINA MaTepuai uist mkoisl / OO0
«JIpodar»

3. NudopmanuoHHbIe HCTOYHUKH

3.1. http://fcior.edu.ru/ - enuHoE OKHO JOCTYyIA K 00pa30BaTE/IbHBIM Pecypcam

3.2. http://school-collection.edu.ru — equHas kosuiekus nu@POBBIX 00pa30BATEILHBIX PECYPCOB

3.3. http://www.fipi.ru/ - penepaabHbIil HHCTUTYT MEAArOTMYECKUX U3MEPEHUI: HOPMATHBHO-

npaBoBas 6a3za OI'D, oTKpbIThI 6aHK 3aganus OI'D (Maremaruka)

3.4. http://alexlarin.net/ - unpopmanmonHas moaaep>kka npu noaroroske k OI'D mo mMaremaTuke

3.5. http://sdamgia.ru/ - o6pa3oBaTeIbHBII TOPTAN AJIS MOJTOTOBKH K dK3aMEHaM

4. TexHuveckune cpeacTna

4.1. IlepcoHanbHBINM KOMIIBIOTEP

4.2. MynbTUMeAUHHBINA 1a00paTOPHBIA KOMIUIEKT C MHTEPAKTUBHON CUCTEMOMN
5. Y4eOHO-IpaKTHYeCKOe 000py10BaHue

5.1. AynuropHas 10CKa ¢ MarHUTHOM MOBEPXHOCTBIO

5.2. KoMIJIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TPAaHCTIOPTUP, YyroiabHUK (30°, 60°),
yroJibHUK (45°, 45°), uupKyib
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