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[To yueOnomy muiany MBOY COIII Ne 78 na u3yuenue anreOpsl B 7-9 kiaccax

OTBOAMTCS 3 yueOHBIX Yaca B HEJCNIO, B TCUCHHUE KaXXJI0T0 Tojia 00yuenus, Bcero 102

qacCoB.

1.Ilnanupyembie pe3yabTAThI.
JInuHoCTHBIE, MeTaNIPeIMeTHbIE U MPeJMeTHbIE Pe3yJIbTAThI 0CBOEHUS
coJlep:KaHus Kypca ajaredpbl

N3yyenue anrebpa mno MAaHHOW TNpOrpaMMme CIOCOOCTBYET (POPMHUPOBAHUIO Y

ydamuxcsa JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IMPCIAMCTHBIX PC3YJIbTAaTOB O6y‘{eHI/I$I,

COOTBETCTBYIOILIUX TpeOOBaHUAM (denepanbHOro roCyapCTBEHHOIO

00pa3oBaTEILHOIO CTaHIapTa OCHOBHOI'O O0IIEro 00Opa3oBaHuUsl.
JInuHOCTHBIE pPe3y/IbTAThI:

1) BOoCcHMTaHWE POCCHMCKONW Tpa)KTaHCKOW  HMJCHTHYHOCTH: MATPUOTHU3MA,
yBaxkeHHs K OTeuecTBy, OCO3HAaHHME BKJIaJla OTEUYECTBEHHBIX YUYEHBIX B

Pa3BUTHUC MHpOBOﬁ HAYKH,

2) OTBCTCTBCHHOC OTHOIICHHUC K YUYCHHIO, TOTOBHOCTbL H CITOCOOHOCTH
o6yqa}omnxc51 K CaMOPa3BUTUIO U CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHBAIIMHU K

00Oy4EeHHIO U TTO3HAHUIO;

3) OCO3HaHHBIA BBIOOP W MOCTPOCHHE NalbHEHIIICH HHINBHUIYaTbHONU TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE Mpodeccuii u mpodeccuoHATbHBIX
MPEANOYTEHUM ¢ YIETOM YCTOMUMBBIX MO3HABATENBHBIX HHTEPECOB, a TAKKE Ha
OCHOBE (DOPMUPOBAHMS YBAKUTEILHOTO OTHOIICHUS K TPYly, PA3BUTHE ONBITA

y4acCTuA B COONMAIIBHO 3HAYMMOM TPYIC,

4) yMeHue KOHTPOJHMPOBATH MPOIECC U PEe3yNbTaT y4eOHOW UM MaTeMaTHYECKOW

ACATCIIBHOCTH,

5) KPUTHUYHOCTb MBIINUICHUS, HWHHOHATHBA, HAXOAYHMBOCTb, 4AKTHBHOCTL IIPH

PCHIICHUHU MAaTCMATHYCCKHX 3a/1a4y.

6) popMHupoBaHNE TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS IMO3UTHBHBIMHU
IICHHOCTHBIMH OPHUCHTAIUSMH M PACIIMPSTH OMBIT JCSITSILHOCTH Ha €€ OCHOBE U
OCHOBHBIX HANpPABJICHUA BOCIHUTATEILHON JCSATEIBHOCTH, IO CICTYIOIINM

HaIlpaBJICHUSAM
1. rpaxk1aHCKO€ BOCIIUTAHUE

2. MaTpUOTHYECKOE BOCIIUTAHUE

3. IyXOBO-HPABCTBEHHOE BOCITUTAHUE

4. 3CTETUYECKOE BOCITMTAHHUE

5.pusnyeckoe  BocmUTaHWE,  (QOPMHUPOBAHUE  KYJIBTYPHI  3J0POBBS
AMOIMOHAJILHOTO OJIaronoaydust

6. TpyIOBOE BOCHUTAHUE

7. DPKOJOTMYECKOE BOCIIUTAHUE

8. ILIEHHOCTH Hay4YHOT'O MO3HAHUS



MeranpeaMeTHblie pe3yJibTaThl:

1)

2)

3)

4)

5)

6)

7)

8)

9)

YMEHHE CaMOCTOSITENIbHO OMPEAENATh IeM CBOEro OOy4YeHHs, CTaBUTh U
(GopMmynupoBath Uil ce0si HOBbIE 3aJaud B yu€Oe, pa3BUBaTh MOTHBBI U
MHTEPECHI CBOEH NIO3HABATEIILHOM E€ATEIIBHOCTH;

YMEHUE COOTHOCHUTHb CBOM JCHCTBUSA C IIAHUPYEMBIMU pe3yJbTaTaMH,
OCYLIECTBJIATh KOHTPOJIb CBOEH JEATENBHOCTH B IPOLECCE JOCTHKEHUS
pe3yibTaTa, ONPEAENATh CIOCOObl AEMCTBUM B paMKax MPEasioKEHHBIX
ycIoBUIl U TpeOOBaHUIl, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBHM C
VU3MEHSIOIICHCS CUTYallUEH;

YMEHHE ONpEeIeNaTh MOHATUA, CO3/aBaTb OOOOIIEHUs, YCTaHABIUBATh
aHaJIOTUH, KJIACCHU(PHUIMPOBATh, CAMOCTOSATEIBHO BHIOMpATh OCHOBAHHS H
KpUTEPUU JJIs KJIaCCU(PUKAIINY;

YMEHHE yCTaHABIIMBATh NMPUYNHHO-CICACTBEHHBIE CBA3U, CTPOUTH JIOTHUYECKOE
paccykJieHHue, yMO3aKkitoueHrue (MHAYKTUBHOE, IelyKTUBHOE U 110 aHAJIOTUN) U
JIeNaTh BbIBOJIBI;

pa3BUTHE KOMIIETEHTHOCTH B O0OJIACTHM HCIIOJIb30BaHUs HMH()OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

IepBOHAYAJIbHBIE MPEACTABICHUS 00 HIEAX U O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJECIMPOBAHMS SIBICHUI
Y IIPOLIECCOB;

YMEHHE BUJETh MATEMAaTUYECKYIO 3a/1ayy B KOHTEKCTE MPOOJIEMHON CUTyalluu
B IPYTUX JUCUHUILIMHAX, B OKPYKAIOIIEH KU3HU;

YMEHHUE HAXOJIUTh B PA3JIMYHBIX UCTOUHUKAX HHPOPMALIUIO, HEOOXOUMYIO IS
pelieHnsl MaTeMaTUYeCKHX 3a/Jad, W MPEeACTaBIATh €€ B MOHATHOU (opme,
MPUHUMATh PEUICHUE B YCIOBUSAX HEMOIHOW WJIM M30BITOYHOW, TOYHOM WM
BEPOSITHOCTHOM MH(DOpMAIINH;

YMEHHE ITOHUMATh W HMCIIOJIb30BATH MATEMATUYECKUE CPEIACTBA HAIJISIHOCTH
(rpadukm, TaOMMLBI, CXEMbl WM Jp.) A1 WUIOCTPAlMU, WHTEPHpPETaLNH,
apryMeHTaluu;

10) YMEHHUE BBIIBUIaTh THUIIOTE3bl NIPU PELICHUM 3aJa4d, IIOHUMATh

HEO0OXOIMMOCTh UX TIPOBEPKH;

11) IIOHMMAHHWE CYIIHOCTH aJTOPUTMHUYECKUX NPEAINUCAHUA U YMEHUE

I[efICTBOBaTB B COOTBCTCTBHH C MMPCAJIOKCHHBIM aJITOPUTMOM.

IIpeameTHbIE pe3yJbTATHI:

1)
2)

3)

OCO3HaHHWE 3HAYEHUS] MAaTEMATUKH B MIOBCEIHEBHOM JKU3HU YEJIOBEKA;
IOPEICTaBICHUE O MaTeMaTHUYeCKON Hayke Kak cdepe MaTeMaTH4eCKON
NesTeNbHOCTH, 00 3Tamax €€ pa3BUTHs, O €€ 3HAYMMOCTH JUIsl Pa3BUTHS
UBUJIU3ALINH;

pa3BUTHE yMEHUH paboTaTh C y4eOHbIM MaTEeMaTHYECKUM TEKCTOM
(aHanM3UpPOBaTh, U3BJIEKATH HEOOXOAUMYIO MH(OPMALIHIO), TOYHO U TPAMOTHO
BbIpaXKaTb CBOM MBICIM C NPUMEHEHHEM MaTeMAaTUYECKOW TEPMUHOJIOTUU U
CUMBOJIMKH, TPOBOJANUTD KJIaCCU(UKALINH, IOTUYECKHUE 0OOCHOBAHUS;



4) Bnagenne 0a30BBIM TIOHSATHWHBIM amlllapaTOM TI0 OCHOBHBIM pa3jeiiaM
COAEPKAHUS;

5) cucremaTHuyeckue 3HaHUSA O QYHKIMSIX U UX CBOHCTBAX;

6) mpakTUYECKH 3HAYMMbIC MAaTEMATUYCCKHE YMCHHUS U HAaBBIKU, UX MPUMCHCHUE
K PEUICHUI0 MaTEMATHUYECKUX M HEMATEMAaTHYECKUX 33aJ]lad, MPEArnoJiararoliee
YMEHHUS:

® BBINOJHSITH BEIYUCICHUS C JCHCTBUTEILHBIMU YUCIAMU;

e pelaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPABHEHU U HEPABEHCTB;

® peliathb TEKCTOBBIC 3a/lauyd apU(PMETUYECKUM CIIOCOOOM, C TMOMOUIBIO
COCTABJICHUS M PCIICHHS YPAaBHCHHIA, CHCTEM YPaBHEHUHN U HEPABEHCTB;\

® UCIIOJIb30BaTh aJIreOpanyeckuii sA3bIK JJIi  ONUCAaHUA MPEAMETOB
OKPY’KAIOLIEr0 MHUpPAa U CO3JaHUA COOTBETCTBYIOIIMX MAaTEMaTUYECKUX
MOJICIICH;

® [IOBOJIUTh TMPAKTUYECKHE pACUEThl: BBIYUCIICHUS C IPOLICHTaMHU,
BBIYUCJICHUS C YHUCJIOBBIMH TOCJIEIOBATECIbHOCTSIMHU, BBIYUCICHUS
CTaTUCTUYECKUX  XAPAKTEPUCTUK,  BBIMOJIHEHUE  MPUOTMKEHHBIX
BBIUMCIICHU;

® BBINOJIHATh TOK/1IECTBEHHbIEC npeoOpa3zoBaHus palMOHAIIBHBIX
BBIPAKCHUN;

® BBINOJHATH ONEPAIMHN HaJ MHOKECTBAMU;

® uCCIeNI0BaTh PYHKIIUU U CTPOUTH Tpaduky;

® YyTaTh M UCIIOJB30BaTh HHGPOPMAIINIO, TPEACTABICHHYIO B BHJIC
TaOJHIIBI, AUArpaMMBbI (CTOI0YATOM UM KPYTOBOH);

e pemath NpocTeiime KOMOMHATOPHbBIC 3aaUH.

Ilnanupyemsie pe3ybTaThl 00y4eHus ajaredpsl B 7-9 Kiaccax

AnreOpanyeckue BbIpaKEHUS

BbpInyCKHMK HAYYHUTCSH:

* ONEpPUPOBATH TMOHATHSAMH «TOXAECTBO», «TOXKIECTBEHHOE mMpeoOpa3zoBaHUeE,
pemarh 3a7a4u, coiepxKaiire OyKBeHHbIC JaHHbIEC, paboTaTh ¢ hopMyIamu;

* OIIEPUPOBATDH MOHITHEM «KBAJPATHBIN KOPEHBY, IPUMEHSATH €r0 B BHIYUCICHUSIX;

* BBIIOJHATH MPEOOpa3OBaHME BBIPAKEHHUM, COJEP)KAIIMX CTENEHU C LENbIMU
NOKa3aTesIMU U KBaJIpaTHbIE KOPHU;

* BBINOJIHATH TOXXJIECTBEHHBIE IPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOWJICHAMH U anre0panyecKuMu ApoOsMu;

* BBITIOJTHSATH Pa3JIOKeHNE MHOTOUJICHOB HA MHOKUTEIIH.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

* BBINIOJIHATH MHOTOIIATOBBIE MPEOOpPa30BaHUs PAIMOHATBHBIX  BBIPAKCHUH,
MPUMEHSIS LIUPOKHUI HA0Op c1ocoO0B U MPUEMOB;

* NIPUMEHATHh TOXIECTBEHHbIE MPeoOpa30BaHUsI JIJIsl PEIICHUS 3a/1ady U3 Pa3IuyHbIX
pasnenoB Kypca.



YpaBHeHUs

BbInyCKHMK HAYYHTCH:

* pelaTh OCHOBHBIE BH/Ibl PAllUOHAJIbHBIX YPABHEHUM C OJTHOM EPEMEHHON, CUCTEMBI
JIByX YpaBHEHUH C IByMsI IEPEMEHHBIMU;

* IOHUMAaTh YpaBHEHHUE KaK BaXKHEHIIYI0O MaTeMaTHYECKYI0 MOJEIb JJIsl ONUCAaHUs U
U3YYEHUs Pa3HOOOpAa3HbIX pEaJbHbIX CUTyallud, peniarb TEKCTOBBIE 3aJauM
aJreOpanvyeckuM METOA0M;

* TMpPUMEHATh TIpaduyecKue MpeNCTaBICHUs s HCCIENOBAaHUS ypaBHEHUH,
UCCIJIEIOBAHMSI U PEILIEHUSI CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

BbInyCKHMK MOJYYUT BO3MOKHOCTD:

* OBJIQJIETh CHEUUAIbHBIMH MPUEMAMH PEUICHUS YPABHEHUN W CHUCTEM YpaBHEHUM;
YBEPEHHO MPUMEHSTH amnmapaT YpaBHEHHH ISl pelIeHHus pa3HOOOpa3HBIX 3373y U3
MaTE€MAaTHUKH, CMEKHBIX MPEIMETOB, IPAKTUKH;

* MPUMEHATH rpaduyecKue MPEeACTaBICHUS ISl MCCIEIOBAaHUS YPABHEHUH, CUCTEM
ypaBHEHUH, coaepKaluX OyKBEHHbIE KOA(DPUIIUEHTHI.

Hepasencta

BbInyCKHHK HAYYUTCH:

* MIOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM HEPAaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pemiaTh JIMHEWHbIE HEPABEHCTBA C OJHOW TMEPEMEHHOM M HUX CHUCTEMBI, peniaTh
KBaJIpaTHbIC HEPABCHCTBA C OMOPOH Ha TparuecKue mpeICTaBICHNUS,

* IPUMCHATH armapaT HEPaBEHCTB IS PEIICHMS 3aad W3 Pa3IMYHBIX Pa3/IeiioB
Kypca.

BbINyCKHUK MOJYYUT BO3MOKHOCTD.

* OCBOMTH pa3HOOOpa3HbIC TMPUEMBI JOKA3aTeIbCTBA HEPABEHCTB, YBEPEHHO
NPUMEHATh amnmapar HEPaBEHCTB IS PEIICHHS Pa3HOOOPA3HBIX MaTEMaTHYCCKUX
3a/1a4, 3a7a4 U3 CMEKHBIX TPESIMETOB U TIPAKTUKH;

* MIPUMEHATH Tpaduueckue MpefCTaBICHUS IJIsi UCCIEIOBAHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEPKAIINX OYKBEHHbIE KOA(P(DUIITUESHTHI.

YucnaoBbIe MHOKECTBA

BbInyCKHUK HAYYHUTCSH:

* NOHMMATh TEPMHHOJIOTUI0 UM CHMBOJIUKY, CBSI3aHHBIE C IIOHATUEM MHOXECTBA,
BBITIOJIHSATH OINEPAIIMU HAJl MHOKECTBAMU;

* UCIIOJIb30BATh HAYAJIbHBIC MPEACTABICHUS O MHOKECTBE JCHCTBUTEIILHBIX YUCE.
BbINyCKHHUK MOJIyYUT BO3MOKHOCTh:

* pa3BUBAaTh MPEJCTABICHUE O MHOKECTBAX;

* pa3BUBAThH MNPEACTABJICHUE O YMCJIE W YHUCIOBBIX CHUCTEMax OT HATyPaIbHBIX 10
JICUCTBUTEIBHBIX YUCEIT; O POJIM BEIYUCIICHUH B MPAKTUKE;

* pa3BUTh MU YINIYOUTh 3HAHUA O JECATUYHOM 3alHuCH JEUCTBUTEIBbHBIX YHCEI
(mepuoaMYecKue U HETIEPUOANIECCKUE APOOH).



OyHKIMH

BohInyCKHMK HAYYHUTCS:

* T[OHMMaTh U UCIOJb30BaTh (YHKIIMOHAIBHBIC TOHATHUS, S3BIK (TEPMHUHBI,
CUMBOJIMUECKHE 0003HAYCHU);

* CTpOUTHh TpadUKH 3JIEMEHTAPHBIX (YHKIMH, HCCIEIOBATh CBOMCTBAa YHCJIOBBIX
(GyHKIIUH Ha OCHOBE M3YUCHHS TTOBEICHUS UX TPaUKOB;

* MOHUMAaTh (YHKIMIO KaK Ba)XKHEHITYI0O MaTeMaTHYECKYIH0 MOJENb JJIs OMHCAHUS
MIPOIIECCOB U SBJICHUN OKPYKAIOIIETO MUpPa, MPUMEHATh (DYHKIIMOHATBHBIN S3bIK JJIS
OTMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEN MEXTy (PU3MUYECKUMH BEIUIMHAMU,

* IOHUMATh U UCIOJIb30BATh S3BIK MOCIIEI0OBATEIIBHOCTEHN (TEPMUHBI, CHMBOJIMYECKUE
0003HAYCHUA);

* TpUMEHITh (GOPMYJBI, CBSI3aHHBIE C apUPMETHYECKOH U TEOMETPUUIECKOUN
porpeccusiMu, M amnmapar, cHOPMUPOBAHHBIA MNpPU H3YUYCHUHM JPYTUX pas3/esioB
Kypca, K PEIICHUIO 3a]1a4, B TOM YHCJIE C KOHTEKCTOM W3 PEATbHOU KU3HU.
BoInycKHMK MOJYYUT BO3MOKHOCTb!

* IPOBOJIUTH UCCIICIOBAHUS, CBSI3aHHBIC C U3yUCHUEM CBOMCTB (DYHKIIUN, B TOM YHCIIE
C UCIOJIb30BAaHUEM KOMITbIOTEPA; HA OCHOBE TPa(UKOB U3YUCHHBIX (DYHKIIHI CTPOUTH
Oonee ciioxHbIe rpa@uKu (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY) TOYKAMU U T. 11.);

* HUCIOJb30BaTh (DYHKIIMOHAJBHBIE MPEJCTABICHUS W CBOMCTBAa (YHKIMH 175
pELIECHUs] MaTEMAaTUYECKUX 33]1a4 U3 Pa3IMYHbIX Pa3JIeJIoB Kypca;

* pemiaTh KOMOMHHUPOBAHHBIC 33J]a4M C PUMEHEHHEM (HOPMYII N-TO WiICHA U CYMMBI n
NEPBBIX YJIEHOB apu(METHUUECKOW M T€OMETPUUYECKON MpOorpeccuil, MpuMeHss Npu
ATOM arnrmapaT ypaBHEHUM U HEPABEHCTB;

* MOHMMaTh apUPMETHUECKYI0O U TEOMETPHUECKYI0 TMPOTpeccu Kak (PyHKIUU
HaTypaJIbHOTO apryMEHTa; CBA3BIBATH apU(METHUECKYIO MPOTPECCUI0 C JIMHEHHBIM
POCTOM, T€OMETPUUECKYIO — C IKCIIOHEHIIMATIBHBIM POCTOM.

DneMeHTHI IPUKIAIHON MaTeMaTUKH

BbInyCKHMK HAYYHUTCS:

* MCIIOJIb30BaTh B XOJIC PEIICHUS 3aj]1au dJIEMEHTapHBIC MPEJCTABIICHHS, CBI3aHHBIC C
PUOIMKEHHBIMU 3HAYCHUSMH BEITUYHH;

* HMCTIOJB30BaTh MPOCTEHIIME CIOCOOBI MPEACTABICHUS W aHAIM3a CTaTUCTUYCCKUX
JTAHHBIX;

* HAXOJIUTh OTHOCHTEIILHYIO YaCTOTY ¥ BEPOSITHOCTD CIY4aHHOTO COOBITHS;

e pemarb KOMOHMHATOPHBIE 3aJlaud HAa HAXOXICHHE 4YHCIIa OOBEKTOB WIIH
KOMOHMHAIIHIA.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD!

* TOHSTh, YTO YHCIIOBBIC JAHHBIC, KOTOPBIC HMCIOIB3YIOTCS ISl XapaKTEPUCTUKHU
00BEKTOB OKPYXKAIOIIET0 MUPa, ABISIOTCS MPEUMYIIECTBEHHO MPHOINKEHHBIMY, YTO
0 3amucu NPUOMMKEHHBIX 3HAYCHUH, COJEpKamUXcd B  HMHGOPMAIIMOHHBIX
WUCTOYHHUKAX, MOKHO CYJHMTh O TTOTPEITHOCTH MPUOJIMIKEHUS,



* TIOHATH, YTO MOTPEIIHOCTh Pe3yJbTaTa BBIYUCICHHUM JOKHA OBITH COM3MEpPHUMA C
IIOIPEIIHOCTHIO UCXOAHBIX JaHHBIX;

* IpUOOPECTH MEPBOHAYAIBHBIN ONBIT OPraHU3alMK cOOpa JaHHBIX IPU MPOBEICHUU
ornpoca OOIIECTBEHHOTO MHEHHUS, OCYUIECTBIIATh MX AaHAIU3, MPEACTABIATH
pe3yJIbTaThl OIpoca B BUAE TaOJIUIIbL, AUATPAMMBI;

* TpUOOPECTH OMBIT TMPOBEACHUS CIyYalHBIX JKCHEPUMEHTOB, B TOM UYHUCIE C
IIOMOIIBI0 KOMIIBIOTEPHOTO MOAECIMPOBAHUS, UHTEPIIPETALMN UX PE3YIBTATOB;

* HAyYUTHCS HEKOTOPHIM CHEIHATBHBIM MPUEMaM pEeIIeHUs KOMOMHATOPHBIX 3a/1a4.

2. Coaep:xkanue Kypca ajredpsl 7-9 Kjiaccos.

AJsiredOpanyecKue BbIPpaKEeHUA

BeIpaxeHue ¢ nepeMeHHbIMU. 3HaUY€HUE BBIPAKEHUS C IEPEMEHHBIMU. JlonycTHMBIE
3Ha4YCHUs epeMeHHbIX. ToxaecTBa. ToXIeCTBEHHbIE TPe0Opa3OBaHus
anreOpandecKkux BblpaxeHui. Jloka3aTelbCTBO TOXKIECTB.

CrerneHb ¢ HaTypaJIbHBIM NIOKa3aresieM U €€ cBoicTBa. OgHouwneHsl. OqHOUYIEH
cTaHAapTHOTO BUAa. CteneHs ogHOWIeHa MHOrowieHsl. MHOrO4IeH CTaHIapTHOTO
Bua. CreneHb MHOrowieHa. CinoXKeHue, BBIMUTAaHUE U YMHOKEHHE MHOTOWICHOB.
@opMyJIbl COKPAIEHHOTO YMHOXKEHHU: KBAAPAaT CYMMBI U KBAaJpaT PA3HOCTU JBYX
BBIPAKECHUH, IPOU3BEICHUE PA3HOCTHA CYMMBI ABYX BbIpaXeHUH. Pa3noxeHue
MHOTrO4JIeHa Ha MHOKUTEIH. BoiHECeHHe 00111ero MHOKUTENS 3a CKOOKU. MeTon
rpynnupoBKU. Pa3HOCTH KBaJpaToB ABYX BbhIpakeHHl. CyMM M pa3HOCTb KyOOB ABYX
BbIpaxkeHuid. KBanmpatHeiii TpéxuneH. Kopenb kBajpaTHOro TpéxwieHa. CBolcTBa
KBaJpaTHOTO TpExuieHa. Pa3znokeHne kBaapaTHOro TpEXUaeHa Ha MHOKUTEIN.
PaunonansHbie BoipaxkeHus. Llenbie Boipaskenus. [{poOHbie BbIpaKeHUS.
PanmonanbHast ApoOb. OCHOBHOE CBOMCTBO palmoHaIbLHON Apoou. CroxeHue,
BbIUMTAaHUE, YMHOKEHUE U JIeJICHHE pallOHANIbHBIX ApoOeil. Bo3BeneHue
panroHaIbHOM ApoOu B cTeNeHb. T0XIeCTBEHHbIE IPe0Opa30BaHuUs PALIMOHAIBHBIX
npob6eii. CterneHsb ¢ 1eNbIM MoKa3aTeaeM 1 e€ CBOMCTBa.

KBagpartueie kopan. ApudmMeTrnuecKkuii KBapaTHbI KOPEHb U €r0 CBOMCTBA.
ToxecTBeHHbIE TPEOOPa30BaHUs BEIPAXKEHHM, COACPKAITUX KBAIPATHBIE KOPHH.
YpaBHeHus

VYpaBHenue ¢ onHOM nepeMmeHHol. KopeHb ypaBHeHMs. PaBHOCHIIBHBIE YPAaBHEHUSI.
CBoiicTBa ypaBHEHUH C OTHOW NMEPEMEHHON. Y paBHEHHE KaK MaTEMATHYECKas
MOJIEJIb PEAIBHON CUTYaIUU.

JIunelinoe ypaBHeHue. PaninoHanbHble ypaBHEHMs. Pemenne pauroHanbHbIX
YPaBHEHHUM, CBOIAIINXCS K JIMHENHBIM. PelieHre TEeKCTOBBIX 3a1a4 C TOMOIIBIO
palMOHAJIBHBIX YPaBHEHUM.



VYpaBHeHue ¢ AByMs niepeMeHHbIMH. [ paduik ypaBHEHUS ¢ ABYMS TIEPEMEHHBIMU.
JIuHeliHOE ypaBHEHHE C ABYMSI IIEPEMEHHBIMU U €ro rpaduk.

CucteMbl ypaBHEHUH ¢ IByMS repeMeHHbIMU. ['paduueckuit MeTo ] pemeHus
CHUCTEMBI YPAaBHEHUH C JIByMs IEPEMEHHBIMU. PelieHre cucTeM ypaBHEHU METOIOM
MOJICTAHOBKH U clokeHus. CucTteMa AByX YPaBHEHUH C IByMs IEPEMEHHBIMU KakK
MOJENb PEAIBHOU CUTYALUH.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. CJI0KEHHE U YMHOKEHHE YHCIIOBBIX
HepaBeHCTB. OlLieHMBaHKE 3HaYCHUSI BhIpakeHUsl. HepaBeHCTBO ¢ 0JIHOM
MEpEMEHHON. PaBHOCHIIbHBIE HEPABEHCTBA. YUCIIOBBIE IPOMEKYTKHU. JIMHEWHBIE U
KBaJIpaTHbIC HEPABEHCTBA C OJHOM NepeMeHHOM. CUCTEMbI HEPABEHCTB C OJHOM
IIEPEMEHHOM.

Yuc/ioBble MHOKECTBA

MHoecTBO U ero 3aeMeHThl. CiocoObl 3aaHus MHOXKECTB. PaBHBIE MHOKECTBA.
[Tycroe muoxectBO. [logMHOX)ecTBO. Onepanuu Haag MHOX)eCTBaMU. MuttocTpanus
COOTHOILIEHUH MEXIY MHOKECTBAMH € MMIOMOLIBIO THarpaMm Jusepa. MHokecTBa
HaTypaJbHBIX, IIEJIBIX, palldOHabHBIX yncel. [IpencraBnenue 06 uppairoHaaIbHOM
yucie. MHOXKECTBO JEUCTBUTENIBHBIX yncel. [IpencraBinenne qeiCTBUTEIBHOTO
qucia B BUJIe OSECKOHEYHON HEMEPHOANIECKON qecaThaHor qpoou. CpaBHEHHE
NeHcTBUTENbHBIX yucen. CBsa3b Mexay MHOkecTBamu N, Z, Q, R.

DOyHKIUU

Yucnosble GyHKINN

@OyHKIIMOHAIbHBIE 3aBUCUMOCTH MEXKy BennunHaMmu. [lousitue pynkunn. OyHKIUs
KaK MaTeMaTHu4ecKas MOJIeNIb peajabHoro nporecca. Odmacte onpenesaeHus: U 00JIacTh
3Hauenus Qyukiuu. CriocoOwl 3aaanus ¢pynkiuu. ['padux dyaknuu. [Toctpoenue
rpadukoB GYHKIMIA ¢ TOMOIIBIO TipeoOpazoBanuit huryp. Hymu dbyHkmm.
[TpomexyTku 3HAKOMOCTOSHCTBA (PyHKIMU. [IpoMekyTKkH Bo3pacTaHusi U yObIBaHUS
byHKUIHU.

Jluneiinas yHKIMs, 0OpaTHAs TPONOPIUOHATIBLHOCTD, KBaJpaTUudHast (PYHKIIUS, UX
CBOICTBA U TpaduKHu.

HucnoBble NOCIIEI0OBATEIBHOCTH

[TonsiTue urcioBoit mocneaoBaTebHOCTH. KOHEUHBIE 1 OECKOHEYHBIC
nocienoBaTeabHOoCTH. CIOCOOBI 3a/1aHUs TTOCIEN0BATEILHOCTH. AprudmeTrueckas u
reoMeTpuiecKasl mocieoBarebHOCTH. CBOWCTBA WICHOB apu(PMETUUECCKON U
reoMeTpuIecKoi rporpeccuii. @opmysibl 00111eTO WieHa apupMeTUIEeCKON 1
reoMeTpudecKoi nporpeccuii. @opMyIibl CyMMBI IT IEPBLIX WICHOB apu(MeTUUECKON



U reomMeTpudeckoii mporpeccuit. [Ipeacrapnenue 0eCKOHEYHON MEPUOAUYECKOIM
JEeCATUYHOU IpoOU B BUJIE OOBIKHOBEHHOU JIpOoOH

JJIeMEeHThI NPUKJIAAHON MAaTEeMATHKHU

Marematnueckoe MmoaenupoBanue. [IponeHntHbie pacuéTel. Dopmylia CIOKHBIX
npotieHToB. [Ipubnnxénnpie BeuuciaeHus. AOCOTIOTHAS U OTHOCUTEbHAS
norpemHoctd. OCHOBHBIE MpaBUja KOMOUMHATOPUKHU. YacToTa U BEPOATHOCTh
ciyuyaiiHoro coObiTus. Kitaccuueckoe onpenenenue BeposiTHOCTH. HauanbHbie
CBeJleHUs O cTaTUCcTuKe. [IpencTaBieHue JaHHBIX B BUJI€ TaOIUI, KPYTOBBIX U
CTOJIOUATHIX Tuarpamm, rpadukoB. CTaTUCTHUECKUE XapAKTEPUCTUKHA COBOKYITHOCTH
JAHHBIX: CpeJHee 3HAaUeHUE, MOJIa, pa3Max, MeJIhaHa BIOOPKH.

AJiredpa B HICTOPHYECKOM Pa3BUTHH

3apoxaeHre anreOpbl, KHUTa O BOCCTAHOBIIEHUH U MTPOTUBOIIOCTaBIeHUsI MyXxammena
anb-Xope3mu. Mcropust popMupoBaHusi MaTEMaTUYECKOTO sA3bIKa. Kak 3apoaunach
uzes koopauHaT. OTKpBITHE UPPALMOHATBLHOCTH. 13 HICTOPUY BO3ZHUKHOBEHUS
dbopmyn nis penieHus ypaBHeHui 3-il u 4-it creneneil. lctopusi pa3BUTHs MOHATUSA
¢ynkun. Kak 3apoaunace Teopust BepostHocter. Yucna @ubonayuu. 3agaya Jl.
[Muzanckoro (®ubonayun) o kponukax. JI.O. Maraunkuit. [1.JI. YeOwrmes. H.H.
Jlo6auesckuii. B.S. bynsikosckuii. A.H. Konmoropos. @. Buer. I1. ®epma. P.
Hexaprt. H. Tapranss. [. Kapgano. H. A6ens. b. [Tackans. JI. ITuzanckuii. K. I'aycc.

3. TemaTu4eckoe NJIAHUPOBAHUE.
Auareopa 7 kiacc

I BapuanT. 3 yaca B Henento, Bcero 102 yaca;

o @ OcHoBHBIE
& 'g Conepxanue § g XapakTepucTHKa OCHOBHBIX BU/0B JIeATEJIbHOCTH Ha“PaBﬂeHHﬂu
§ = y4eGHOoro 2 = yYeHHKa BOCIIUTATEILOM
= 2 MaTepHuaJia S o (Ha ypoBHe y4eOHBIX AelCTBHI) AEATELHOCTH
= =
I'naga 1
JInneiiHoe ypaBHeHMe C 15
OJHOi MepeMeHHOoI
1 | Brenenue B anredpy 3 | Pacnosnasams 4uCiOBBIE BBIpAKEHUS U BbIpakeHUs | 1
- C TIepeMeHHBIMY, TNHEWHbIC ypaBHEeHUs. [IpuBouTh | 2
2 | JluneliHoe ypaBHEHUE | S | 11yyienty prpaske Ml ¢ IEpEMEHHBIMH, THHEHHBIX | 4
¢ OZHOM TICPCMCHHON ypaBHeHH. COCTaBIATH BBIpaKEeHHUE
3 | Pemrenue 3amau c 5 | C HEPEMEHHBIMH 10 YCIOBHIO 3a/1a4l. BHINOTHAT




IIOMOUIBIO peoOpa30BaHus BBIPAKEHUN: IPUBOAUTH M1O100HBIE
yYpaBHEHUNU cllaraeMble, pacKpbIBaTh CKOOKH. HaxoauTte
- 1 3HAYEHHUE BBIPAKEHUS C [IEPEMEHHBIMU IIPH
OBTOPCHHC 1 3a/IaHHBIX 3HAYCHUAX [IEPEMEHHBIX.
CHC?MaTmaHH’I Knaccugunuposats anreGpanyeckue BbIpaKeHUsI.
ydeoHoro Matepuana OnuceIBaTh LENbIE BBIPAXKEHHUS.
KonTpossHast pabota 1 | Popmynuposams onpeneneHue JINHEHHOTO
No 1 ypaBHeHuUs. Pemars nuHeliHOe ypaBHEHME B 0011eM
Buje. IHTepnpeTupoBaTh ypaBHEHUE KaK
MaTE€MaTUYECKYI0 MOJEIIb PEAIbHON CUTYALUH.
OnucelBaTh cxeMy peleHus TEKCTOBOU 3aauH,
IIPUMEHSATH €€ JUIs pelleHus 3a1a4
I'nasa 2
Llesibie BbIpaKeHH s 52
4 | ToxxIecTBEHHO 2 | Dopmynuposamy: 2
PaBHBIE BBIPAKECHHUSL. onpeoeneHus: TOXKIAECTBEHHO PaBHBIX BBIPAKEHU, 3
Toxnectsa TOKJIECTBA, CTEIIEHU C HaTypaJbHbIM IIOKA3aTElIEM, 6
OJIHOWIEHA, CTAaHIaPTHOT'O BUJA OJJHOWICHA,
5 | Crenens ¢ 3
K03 pULIMEeHTa OTHOWIEHA, CTENIEHU OJTHOUWIEHA,
HaTypanbHRIM MHOI'O4JIEHA, CTEIICHH MHOT'OYJICHA;
TloKasatejieM c6oticmea: CTENIEHU ¢ HaTypaJIbHBIM I10Ka3aTelleM,
6 | CaoiicTBa cTeneHu ¢ 3 | 3HaKa CTCIICHH,
HATYPATBHBIM npaeuaa: 10Ka3areabCTBa TOXKIECTB, YMHOKECHHUS
TOKA3aTeleM OJIHOWIECHA Ha MHOT'OYJIEH, YMHOXEHUS
MHOT'OYJICHOB.
7 | OnHOUIEHBI 2 | Jokasvieams CBOMCTBA CTETICHU C HATYPATBHBIM
nokasareseM. 3aluChIBaTh U JOKa3bIBaTh (HOPMYJIBL:
8 | MHorouseHsl 1 o
IIPOU3BEJICHNS CYMMBI M Pa3HOCTH JIBYX BBIPAKECHUH,
9 | Cioxkenue u 3 | pa3sHOCTH KBAaJpaToB ABYX BBIPOKECHUI, KBaapara
BEIUATAHHAE CYMMBI U KBaJpaTa pa3HOCTH JIBYX BBIPAKECHUH,
MHOLOWIEHOB CYMMBI KyOOB M pa3HOCTH KYOOB JIBYX BBIpQ)KECHUH.
Bviuucnams 3HaueHNE BBIPAKEHNUN C IEPEMEHHBIMU.
Konrtponsnas pabora 1 | pumeHATHL CBOMCTBA CTENEHH IS TPEOOPa3OBaHuUsI
Ne 2 BBIPAKECHM. BBINOIHATE YMHOKEHHE OJHOYJICHOB U
BO3BEJICHUE OJJHOYIEHA B cTerneHb. [IpuBoauTh
10 | YMHOXeHHe 4
OJIHOWIEH K CTaHJIaPTHOMY BHU]y. 3alIUChIBATh
OJIHOWIECHA Ha
MHOT'O4IEH B CTAHJAAPTHOM BH/JIE, OTIPEIENIATh
MHOTOWIEH
CTeneHb MHOTrousieHa. [IpeoOpazoBbIBaTh
11 | YMHOXeHme 4 | NIpOM3BENCHHUE ONHOWIEHA U MHOTOWIEHA; CYMMBI,
MHOTOWIeHA Ha Pa3HOCTH, IPOU3BEIAECHUS JBYX MHOTOYICHOB B
MHOTOWIEH MHOTOWIEH. BBINMOIHATE pa3iokeHne MHOIOUJIeHa
Ha MHOKUTEIIM CIIOCOOOM BBIHECEHUS 00ILero
12 | Paznoxenue 3 | MHOXHTENS 32 CKOOKH, CIOCOGOM TPYIITHPOBKH, TIO
MHOTOYJICHOB Ha (dopMynaM COKpaIIEHHOTO YMHOKEHHS U C
MHOKUTEJIN. MIPUMEHEHHEM HECKOJIbKMX crioco6oB. Mcnonp30BaTh

Brigecenue o0miero
MHOXKUTCECJIA 3a
CKOOKH

yKa3aHHbIE MPeoOpa3oBaHUs B MPOIIECCe PEIICHUS
ypaBHEHUH, JOKA3aTEIbCTBA YTBEPKICHUH,




13

Paznoxenue
MHOT'0YJIEHOB Ha
MHOXXUTEIN. MeTon
CPYIIUPOBKHU

KonrpomnsHas padora
Ne 3

14

[IpousBenenue
Pa3HOCTU U CYMMBI
JIBYX BBIPAXKECHUI

15

Pa3zHocTh KBagpaToB
JIBYX BBIpaKCHUU

16

KBagpar cymmbl
Y KBaJpaT pa3HOCTH
JIBYX BBIPAaKCHUHN

17

[Tpeobpa3oBanue
MHOT'O4JICHA B
KBaJpaT CyMMBI HITH
Pa3sHOCTH BYX
BBIPAKECHUI

KonrpomnsHas padora
No 4

18

CymMa 1 pa3HOCTb
KyOOB JBYX
BBIPAKECHUI

19

IIpumeHeHune
Pa3IMYHBIX CIIOCOOOB
pa3IoXKEHU
MHOTrOYJIeHa Ha
MHOKUTENH

IloBTOpEHME U
CHCTeMaTH3aIIUs
y4yeOHOro MaTepuaa

KonTponbnas pabota
Ne 5

PEIICHUS TEKCTOBBIX 3a1a4

T'naga 3
DOyHKIUHA

12

20

CB43u MEXKIY
BEJIUYMHAMH.
DyHKIUA

21

CrocoOs! 3amanus
byHKIIUN

IIpusodums IpUMEPHI 3aBUCUMOCTEH MEXTY
BeJIMYMHaMU. Pa3nudate cpeau 3aBUCUMOCTen
(GYHKIIMOHATIBHBIE 3aBHCUMOCTH.

Onucviéams nowsimus: 3aBUICUMOM 1 HE3aBUCUMOM
MepeMEHHBIX, QYHKIINH, apryMeHTa (PyHKITUH;

W -




22 | I'paduk GpyHKIIUN

criocoObI 3aanus Gyakuu. DopmynupoBaTh
orpenieNieHus: 00JIacTH onpeaeiaeHus QyHKIINY,
obnactu 3HaUYeHn PyHKIMH, Tpadrka QyHKIINH,

23 | Jluneiinas GpyHKums, 4 | numeiinoit (byHKIMH, TIPSIMOI MPOMTOPIIMOHAIBHOCTH.
e€ rpaduk u Buiuuciams 3nauenne GyHKIUH 110 33IaHHOMY
CBO¥iCTBA 3HA4YEHUIO aprymenTa. CoCcTaBIATh TaOIUIIbI
n 3HaueHuil pynkuuu. Ctpouts rpaduk GpyHKUINH,

OBTOPCHHE H 1 .
CHCTEMATH3ALHS 3aIIaHHOI/IVT3.6.HI/I‘-IHO. [To rpaduxy ¢pyHKIHH,
SBIISIOIIEHCS MOJIENBIO pealbHOro Mpolecca,
yueOHOro Marepuana
OINPEAEIATh XapaKTEPUCTUKH 3TOT0 Mpoliecca.
KonrponbHas pa6ora 1 CrtpouTts rpaduk TMHEHHON QPYHKIIUN U TPAMOI
Ne 6 IPONOPIHUOHATBHOCTH. OTHICHIBATh CBOMCTBA 3TUX
GyHKIMHA
I'naga 4
CucreMbl JIHHEHHBIX 19
ypaBHeHMii ¢ AByMs
nepeMeHHbIMU

24 | YpaBHEeHHUS C IBYyMS 2 | IIpueooums npumepol: ypaBHEHUSA C ABYMS 1

NIepEMEHHBIMA NEPEMEHHBIMH; THHEHHOTO YPaBHEHUS C IBYMS 4
_ MEPEMEHHBIMH; CUCTEMBI JIBYX JTHHEHHBIX YpaBHEHUHU | 5

25 | Jlunefinoe ypasnenne | 3 | ¢ JIBYMsI IEPEMEHHBIMH; PEATbHBIX MPOIIECCOB, IS
¢ AByMi KOTOPBIX ypaBHEHHE C ABYMsI IEPEMEHHBIMU WU
TNICPCMCHHBIMH 1 €TI0 cUCcTeMa YpaBHEHUH ¢ ABYMS IEPEMEHHBIMA
rpaguk SBJISIIOTCSI MATEMAaTHYECKUMU MOJICIISIMHU.

26 | Crcrems! ypasHeHuit 3 | Onpenensats, sBIAETCS JIM T1apa YHUCEIT PELICHUEM
¢ TByMS JTAHHOTO YpaBHEHHUsI C IBYMsI IEPEMEHHBIMHU.
TIEPEMEHHBIMH. Popmynuposans.:

'paduaeckuii MeTox onpeoeneHus: pelIeHNs] YpaBHEHUS C ABYMS

pEIIEHHS CHCTEMBI MIEPEMEHHBIMH; YTO 3HAYUT PEIINTh YpaBHEHHE C

JBYX THHEHHBIX ABYMS! [IEPEMEHHBIMH rpaduka ypaBHEHHs C IBYMSI

YpaBHEHHi ¢ ABYMS MEPEMEHHBIMH; JIMHEHHOTO YPaBHEHNA C ABYM

MepeMeHHbIME NEPEMEHHBIMU; PEILICHUs CUCTEMbI YPAaBHEHHH €
JIBYMsl IEpEMEHHBIMH;

27 | Pemenne cucrem 2 | ceoticmea ypaBHEHHH C IBYMSI IEPEMEHHBIMH.
JIMHEHHBIX Onucviéams: CBOWCTBA rpaduka TMHEHHOTO
YpaBHEHUN METOJIOM YpaBHEHUS B 3aBUCMMOCTH OT 3HAYEHUI
MOJICTAHOBKHU K03 PULIHEHTOB, rpaduIecKuii METO peLICHHS

CHCTEMBI JIBYX YpaBHEHUH C ABYMS IIEPEMEHHBIMU,

28 Pemezme cHcrem 3 METO/ MOJICTAHOBKU M METO/] CJIOKEHUS JJIs
JTMHCHHBIX pELIEeHUs] CUCTEMBI JIBYX JIMHEMHBIX YPABHEHHM C
YpaBHCHHH METOZOM JBYMsI IEPEMEHHBIMH.

CIIOKCHMA Cmpoums TpapuK TMHEHHOTO YpaBHEHHUS C IBYMsI

29 | Permenue 3a1a4 ¢ 4 | mepeMeHHBIMU. PemaTh cucTeMBI IBYX JIMHEWHBIX
TOMOIIBIO CHCTEM YpaBHEHHH C IBYMSI IEPEMEHHBIMHU.

THHEHHEIX Pewamb TexcTOBbIE 33]a41, B KOTOPBIX CUCTEMa
ypaBHEeHHiA ABYX JMHEHHDIX yPaBHEHHH C ABYMsl IEPEMEHHBIMU

SBIISICTCSA MaTEMaTHYECKOW MOJIENBIO PEaTbHOTO
[ToBTOpEHHE M 1

CUCTCMaTu3anus

Ipolecca, U UHTEPIPETUPOBATh PE3YJIbTAT PELICHUS




y4eOHOro MaTepuaia CUCTEMBI
Kontponbhas padota 1
Ne 7
IloBTOpPEHME M
cucTeMaTH3auus 7
y4eOHOIro MaTepuasa
YopakHeHus ais 6 1
IIOBTOPEHUS Kypca 7 Kilacca 2
HTorosast KOHTpOJIbHAS 1
pabora
Auareopa 8 kiacc
I BapuanT. 3 yaca B Hegento, Bcero 102 yaca;
o OcHOBHBIE
s =
S 5 @| XapakTepHCTHKA OCHOBHBIX BHIOB JesiTeibHocTH | HAVPABICHH
s 8 Conepxanne 28 — BOCIIUTATEILHO
S & yueOHoro marepuana | = I . . i
T 2 5 (Ha ypoBHe y4eOHBIX AelCTBHIA)
= < AeATeIbHOCTH
I'naga 1
PanuonaabHble 44
BBIPaKeHUSs
1 | PauuonanbHbIe 1poOH 2 Pacnosznasams nienvie palimoHalibHbIE BBIPAKEHUS, 1
5 - 3 JIpOOHbBIE pallOHAJIbHBIE BHIPAKEHUS, IPUBOIUTD 2
OcHosHoe CBOVHCTB% IPUMEPBI TAKUX BBIPAKECHUH. 4
panroHaIBFHON APOOH Dopyyauposams:
3 | Croxenme u 3 | onpedenenus: paMOHATLHOTO BHIPAKEHUS,
BLIMMTAHME JIOITyCTUMBIX 3HaYEHUN NIEPEMEHHOM, TOXKIECTBEHHO
PAIOHATBHBIX APobeii PABHBIX BLIPAKCHHUI, TON/IECTBA, PABHOCHIIBHBIX
C OIMHAKOBBIMH YpaBHEHHIA, PAllMOHAIBHOTO YPAaBHEHHUSI, CTETICHH C
3HAMEHATEIISMI HYJIEBBIM ITOKa3aTeJIeM, CTENICHH C IIeTTbIM
OTPHIIATEBHBIM MTOKa3aTeIeM, CTAaHAAPTHOTO BHUIA
4 | CnoxeHnue u 6 | umcna, 06paTHOM MPOMOPIIMOHATEHOCTH;
BbIUUTAHUE cgolicmea: OCHOBHOE CBOICTBO paIlOHAIbHON
panroHaIBHBIX Ipo0eit JpoOu, CBOMCTBA CTETIEHU C LIEJIbIM ITOKa3aTeleM,
C pa3HbIMU ypaBHeHU#, pyHKIHH Y= K/X;
3HaMEHATeISIMH npasuna: CIOXEHUs, BBIYUTAHUS, YMHOXKEHHUS,
K 5 1 JeneHus Apooei, BO3BeIeHUS IpOOH B CTETICHb,
NOII{TPOHBHM pabota ycaosue: paBeHCTBA IPOOH HYITIO.
[\ v
N Joxazvieams CBOWCTBA CTENEHHU C LIETBIM
5 | YMmuoxenue u nenenne | 4 | MTOKa3arcjeM.
PaLHOHAIBHBIX Onucviéams rpaduuecKuil METO/ PELICHUS
npoGeii. Bosseenue ypaBHEHUH ¢ OJHON IEPEMEHHOM.




palnoHaIbHOM 1podu B
CTCIICHb

Ilpumensms OCHOBHOE CBOMCTBO pallMOHAIBHOM
JIpoOU IIJIsl COKpAIICHUS U TPeoOpa3oBaHus APOOCH.
[TpuBoauTH APOOH K HOBOMY (00IIIEMY)

6 | TownectsenHbIe 7| snamenaremo. Haxo/uTh cymMy, PasHOCTS,
npeoGpasosanis IIPOM3BE/ICHUE U YaCTHOE ApoOeii. BBIOIHATE
patnoHAIBHEIX TOXJIECTBEHHBIC TPEOOPA30BAHUS PAIIMOHATBHBIX
BBIPAIKCHIH BBIPAXKECHUI.

KouTposbHas pabota 1 | Pewams ypaBHEHHS C IEPEMEHHOW B 3HAMEHATEIIE
No 2 Jpoowu.
Ilpumensims CBOMCTBA CTENEHU C LIETBIM

7 | PaBHOCHJIbHBIC 3 | mokasarenem st IPeoOpa3OBaHMs BEIPAXKEHUIA.
YpaBHCHHSI. 3anucvieams 9ucia B CTAHIAPTHOM BHUJIC.
PanmonansHbie Buinonnsame noctpoeHue u YreHue rpaduka
ypaBHEHUS byHKIUMA

y= k/x.

8 | CremneHs c 1eabIM 4
OTPUIATCIIEHBIM
IoKa3arejieM

9 | CBoiicTBa CTEIICHHU C 5
IIEJTBIM TIOKa3aTelIeM

10 | ®yukus y=k/X u ee 4
rpauk
KontponbHas padota 1
Ne 3

I'naga 2
KBanparnbie KopHu. 25
JlelicTBUTE/IbHbIE
qucaa
3 | Onucvliéams: TIOHATUS MHOKECTBA, DJIEMEHTA 1
11 | dynkuus y = X° MHOY€ECTBA, CITIOCOOBI 3a1aHUSI MHOKECTB; 3
MHOYKECTBO HATYPAIbHBIX YHCEN, MHOKECTBO LEbIX | 6
12 | Ksaxparsbic kopH. 3 | THCEN, MHOMKECTBO PALMIOHATBHBIX THCET,
ApudMernaeckuii MHO>KECTBO JIEHCTBUTENBHBIX YUCEI U CBS3U MEXKIY
KBAZIPATHBIH KODCHD STHUMH YUCJIOBEIMH MHOKECTBAMU; CBS3b MEKITY
OECKOHEYHBIMU JACCATUYHBIMU JPOOSIMH U
13 | MHOXKECTBO U €ro 2 pannoHaJIbHBIMU, UpPAUOHAIbHBIMH YHCIIAMH.
AJIEMEHTBI Pacnosnasams panmoHanbHbIe U UPPAIIMIOHATILHBIC
yucia. [IpuBoaUTh MPUMEPHI PAITUOHATLHBIX YHCET H
14 | IonmHOsKeECTBO. 2 | UppaLMOHANBHBIX YHCEIL.
Onepariy Hajt 3anucvieams ¢ TOMOIILIO GOPMYJIT CBOWCTBA
MHOXKCCTBAME JNENCTBUI C JEMCTBUTEILHBIMU YHCIIAMHU.
15 | YucnoBbie MHOXKECTBA 2 Dopuyruposants:
onpeoeneHus: KBAIPATHOTO KOPHSI U3 YUCIIA,
16 | CsoiicTBa 4 | apupMETHYECKOTO KBAAPATHOT'O KOPHS M3 YUCTIA,

apu(pMETHIECKOTO

PaBHBIX MHOXKCCTB, IOAMHOKECTBA, IICPCCCUCHUA




KBaJIpaTHOT'O KOPHS

MHO)KECTB, 00bEANHEHHS MHOKECTB;
ceoticmea; GyHKuUN Y = X%, apuMeTUYECKOTrO

17 | ToxxnecTBeHHbIE 5 _
KBaJIPaTHOTO KOpHs, QYHKIMH Y = v/X.
peoOpa3oBaHUs .
. oka3zvieams cBOMCTBA apuMETHIECKOTO
BBIPAXKECHHUI,
KBaJIpaTHOI'O KOPHSL.
coJIeprKaIInX c o o . 2 VX
mpoums TpapuKu KUY = X Yy = VX.
apupMeTHIECKHE I P P YHKUMI Y y
MOHATHE apUPMETUUECKOT
KBATPATHBIC KODHH IpuMeHsmb 1O € apu(hMETHIECKOTO }
KBaJPAaTHOI'O KOPHS JUIsl BBIYMCIICHUS 3HAYEHUI
18 | dynkmma y =+vxuee 3 | BeIpaxeHHUIi.
rpaduk Ynpowamoe BbIpakeHus, coaepxaime
apudMeTHUECKUe KBaipaTHbIe KOpHU. Pemarp
Konrpoinbnas padora 1 ypaBHeHUsA. CpaBHUBATh 3HAYECHHSI BBIPAKECHUN.
Ne 4 BoImonHATE IpeoOpa3oBaHus BEIPAXKEHUH ©
MIPUMEHEHHUEM BbIHECEHUSI MHOXKHUTENS U3-110] 3HAKa
KOpHs1, BHECEHN MHOXKUTENS 110]] 3HAK KOPHSI.
BhIOTHATE 0CBOOOXKACHHUE OT UPPALIUOHAIBHOCTH B
3HaMeHarene ApoOu, aHAIN3 COOTHOIICHUH MEXTy
YUCJIOBBIMA MHOXECTBAMHU U UX HIIEMEHTAMM.
I'nasa 3
KBanparnbie ypaBHeHus 26
19 | KBagpartHbie 3 | Pacno3naéams v NpUBOANTH IPUMEPHI KBAZPATHBIX | 3
aBHeHUs. Penienue ABHEHUH Pa3NMYHBIX BUIOB ( IMOJHBIX, HENOIHBIX, | 4
b 5
HEMOJIHBIX KBaJIpaTHbIX IIPUBENEHHBIX ), KBaAPATHBIX TPEXUIICHOB.
ypaBHEHUU Onucviéams B 0011EM BUJIE PELLICHHE HETOIHbIX
20 N A KBaJIpaTHBIX YPaBHEHUH.
dopMyna KOpHEH Dopmynuposamo
KBaZpaTHOTO onpeoeneHus; ypaBHEHUsI IEPBOI CTEIEHH,
YPaBHCHHA KBaJIpaTHOT'O yPaBHEHUS; KBaIPaTHOTO TPEXUIICHA,
21 | Teopema Buera 3 | AMCKPUMHHAHTA KBa/[PATHOTO ypaBHEHUS U
KBaJIpaTHOTO TPEXWJIEHA, KOPHS KBAaIPATHOTO
TpéXuwieHa; OMKBaJPaTHOTO YpaBHEHMUS,;
1 | ceoucmea KBaAPATHOTO TPEXUIICHA;
3
KonTtponbHas pabota meopemy Bueta u oOpaTHyo el Teopemy.
Ne 5 3anucvisame 1 10Ka3bIBaTh GOPMYITY KOpHEH
KBaJIpaTHOTO ypaBHeHus. VccnenoBars KOIMUECTBO
KOpHEeH KBaIpaTHOTO YPaBHEHUS U 3aBUCUMOCTHU OT
22 3 | 3naka ero JUCKPUMHUHAHTA.
KBazpaTHblii TpEXuIeH Jloxazvieamv meopemvi: Bueta (npsmyro u
00paTHYI0), O pa3JI0XKEHUN KBAJPATHOTO TpEXUIIeHA
23 5 Ha MHOKHMTEJIH, O CBOMCTBE KBAJIPATHOI'O TPEXUJIEHA
. TPULIATEIbHBIM JUCKPUMHHAHTOM.
Pemenue ypaBHeHuit, ¢ otpunare JUICKP N
Onucvieams Ha TpUMEpPaX METOJ1 3aMEHbI
CBOJAILIUXCS K D M
MEPEMEHHOM JIs PEIIeHHs] YPaBHEHUM.
KBaJIpaTHbIM CPEMCHHOM /1A PCIICHUA ypaBHC .
yPaBHEHHM Haxooums xOpHU KBaJIpaTHBIX YpaBHEHUN
pa3nnuHbIX BUIOB. [IpumensTs TeopeMy Buera n
o0paTHyto el TeopeMy. BBITIOHATH pa3ioxeHue
24 6 KBaJpaTHOIO TpEXwieHa Ha MHOXuUTen. Haxoaute

PanuonanbHbie

KOPHH YpaBHEHUH, KOTOPbIE CBOJATCS K




YpaBHEHUs Kak
MaTeMaTUYECKUE
MOJEJIN peanbHbIX
CUTYyalHil

KontponbHas padora 1
Ne 6

KkBapaTHbIM. COCTaBIIATH KBaJIpaTHbIE YPaBHEHUS U

YpaBHEHUs, CBOAAIINECS K KBAJPATHBIM,
ABJIAIOIIUECS MATEMATHYECKUMU MOJIEISIMU
peaNbHBIX CUTYALU.

IloBTOpPEHUE H
CHCTEMATH3ALNSA 7
y4eOHOro MmarepuaJia

YnpaxHeHus A 6
HOBTOpEHUs Kypca 8 kiacca

Kontponbnas paborta Ne 7 1

IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBaHKe. AJiredpa. 9 kiace
3 yaca B HeAeqo, Bcero 102 gaca

- OcHoBHBIE
5 g Conepsanie yuedHoro Kouu XapakTepucTHKa OCHOBHBIX BH10B HANPABJICHHs )
= £ waTepnana qecTE NAeATeJbHOCTH yqenfma ) BOCIHTATEILHOI
T & o (1a ypoBHe y4eOHBIX JeiCTBHIA) AeSITeILHOCTH
=
4acoB
I'naga 1
21
HepaBencrsa
1 YuciioBble HEPABEHCTBA 3 Pacnosnasams v npuBonuTs npuMepsl | 1
YHCJIOBBIX HEPABEHCTB, HEPABEHCTB C
2 OCHOBHBIE CBOICTBA 2 IIEPEMEHHBIMY, JINHEVHBIX HEPABEHCTB 3
YHCJIOBBIX HEPABEHCTB C OJIHOM EPEMEHHOM, TBOMHBIX 4
HEPABEHCTB.
3 CloXXKeHHe U YMHOKEHUE 3 Dopmynuposams.
YHCIIOBBIX HEPABEHCTB. onpeodesnienus: CpaBHEHUS ABYX YHCET,
OnenuBanue 3Ha4CHUA pEIIEHNs] HEPABEHCTBA C OJJHOM
BBIPAKCHUS NIEPEMEHHOM, paBHOCUIIBHBIX




4 HepaBeHctBa ¢ ogHOM 1 HEPABEHCTB, PEUICHUS CUCTEMBbI
MEPEMEHHOM HEPaBEHCTB C OJIHOW MTEPEMEHHOM,

00J1aCTH ONPEEIIEHUS BBIPAXKECHMUS;

5 Pemenne HepaBeHCTB ¢ 5 C601iCM6a YMCIIOBbIX HEPABCHCTB,
OJHOM EPEMEHHOM. CJI0KEHUS U YMHOKEHUS YUCITOBBIX
HucnoBbie TPOMEXKYTKH HEPABEHCTB

loka3vieams: CBOWCTBA YHCIOBBIX

6 Cuctembl TUHEHHBIX 5 HEPABEHCTB, TEOPEMBL O CIIOKEHUU U
HEPABEHCTB C OJTHOM YMHO>KEHHH YUCIIOBBIX HEPABEHCTB.
IIEPEMEHHOMN

Pewams nuHeliHbIe HEPABEHCTBA.
TTOBTOPCHHE H CHCTEMATH3AIS 1 3anuchIBaTh peUICHHs] HEPABEHCTB U UX
y4eGHOTO MaTepUana CUCTEM B BH/JIC YHCITIOBBIX
MIPOMEXKYTKOB, O0BETUHEHUS,
KonrponbHas pabora Ne | 1 MEePECEUCHHS YUCIOBBIX MPOMEXKYTKOB.
Pemate cucreMy HEpaBEHCTB € OJIHOU
nepemMeHHo#. O1leHUBaTh 3HAYCHHE
BeIpakeHus1. M300paxkats Ha
KOOPJMHATHOM MPAMOU 3aaHHbBIE
HEpPaBEHCTBAMH YHCJIOBBIE POMEKYTKHI
I'nasa 2
32
KBaapaTuunas GpyHkuus

7 [ToBTOpEHME U pacHIMpeHHe 3 Onucvieamsb OHATUE QYHKINH KaK

CBeJIeHUN 0 QYHKIIUU MpaBuJia, yCTAaHABJIMBAIOIIETO CBSI3b
MEXIY JIE€MEHTAaMU JBYX MHOECTB.

8 CaoticTBa (QyHKIIUN 3 Dopmynuposams.:

onpeoenenus: Hylsl QyHKIIHNH;

9 [Toctpoenue rpaduka 2 IIPOMEKYTKOB 3HAKOITOCTOSIHCTBA
dynxmm y = kf(x) ¢byHKIMY; GYHKINHU, BO3pacTaloNIen

(yObIBaro1IIeii) HA MHOKECTBE;

10 [Toctpoenue rpadukoB 4 KBaJIpAaTHYHON (PYHKIINU; KBAIPATHOTO
¢bynxuuit y = f(x) + b HEPaBEHCTBA;
ny=fx+a) ceolicmea KBaJpaTUIHON (PyHKINHY;

npasuia MOCTPOCHUS TPaPuKOB

11 KBanparnunas ¢pyHkius, eé 6 (GYHKIHHA ¢ TOMOIIBIO TTPeoOpa30BaHUMA
rpaduk ¥ cBOMCTBa Buna f(x) — f(x)+a;

f(x) — f(x + a); f(x) — kf(x).
KonrponbHas pabora Ne 2 1 Cmpoums rpaduxu QyHKIMHA C
MOMOIIIBI0 TIpeoOpa3oBanuii Bua f(X)
12 PeriieHne KBaJpaTHbIX 6 — f(x)+ a;

HEPaBEHCTB

f(x) — f(x + a); f(x) — kf(x).




13

Cucrembl ypaBHEHUH ¢
ABYMs ICPEMCHHBIMUA

HOBTOpeHI/IC H cucreMaTrusanus

y4eOHOro MaTepuaa

KontponbraspadoTa Ne 3

Cmpoums TpadvK KBaApaTUIHOU
¢bynakuuu. [To rpaduky kBagpaTHIHON
(yHKLINU ONTUCHIBATH €€ CBONCTBA.
Onucvlams CXeMaTUIHOE
pacnosoxeHue napadosbl
OTHOCHTEJIBHO OCH a0CLUCC B
3aBHCHMOCTH OT 3HaKa CTapIlero
kod(duimenTa u TMCKPUMUHAHTA
COOTBETCTBYIOILIETO KBaIPAaTHOTO
TpEXUWICHA.

Pewamb kBagpaTHBIC HEPABEHCTBA,
UCTIONB3YS CXEMY PACIOJIOKEHHS
napaboJibl OTHOCUTENBHO OCH abcLuce.
Onucviéamsv rpaduIecKuii METO
peIleHUs] CUCTEMBI IBYX YPaBHEHHI ¢
JIBYMsI IEPEMEHHBIMU, METO]]
MOJICTAHOBKU M METOJ CIIOKEHUS ISt
peIleHUs] CUCTEMBI IBYX YPaBHEHHI ¢
JBYMsI IEPEMEHHBIMU, OJTHO U3
KOTOPBIX HE SBISETCS JTUHEHHBIM.
Pewamb TexcTOBBIC 33/1a41, B KOTOPBIX
CHUCTEMA JIBYX YPaBHEHHH C JBYyMS
MIEPEMEHHBIMH SIBIISIETCS
MaTeMaTHYeCKOM MOJIENbIO peabHOrO
npoliecca, 1 UHTEPIpPEeTUPOBATh
pe3yJbTaT PEHICHUS] CHCTEMBI

I'naga 3
DJIeMeHThI IPUMEPHOM

MaTEMAaTUKH

21

14

Maremarnueckoe
MOJIETTUPOBAHHE

15

IIpouieHTHBIE PaCYETHI

16

AOcoIroTHasA 1
OTHOCHUTEIbHAS TOTPEIIHOCTH

17

OcHoBHbIE IIpaBUIIA
KOMOWHATOPHUKHU

IIpusooums npumepol:

MaTeMaTUYeCKUX MOJIENEH pealbHbIX
CUTYaIlUi; TPUKJIAAHBIX 33/1a4;
NpUOTKEHHBIX BEIHYNH;
UCIIOJIb30BaHUsI KOMOMHATOPHBIX
IMpaBHUJI CYMMBI U ITPOU3BCACHUS
CIIy4alHBIX COOBITHIA, BKITFOYAS
JIOCTOBEPHBIE 1 HEBO3MOXKHbBIE
COOBITHSI; ONIBITOB C PABHOBEPOSTHBIMU
UCXOJIaMH; TIPEACTaBICHUS

1,2,5




18 YactoTa 1 BEpOSITHOCTD
CIIy4aifHOTO COOBITHS

19 Knaccuueckoe onpenenenue
BEPOSITHOCTH
20 Hauvanbubie cBeqeHus

O CTaTUCTHUKE

[ToBTOpEeHME U cucTemMaTU3aLus
yueOHOro Marepuana

Konrponsnas padora Ne 4

CTaTHUCTUYECKUX JIAHHBIX B BUJE
Ta0IuIl, TMarpamm, rpauKoB;

MCII0JIb30BaHUSI BEPOSATHOCTHBIX
CBOMCTB OKPYKAIOIIUX SIBJICHUM.

Dopmyauposamy.:

onpeoeieHust: a0COIIOTHOU
MOTPEIIHOCTH, OTHOCUTEILHOU
MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS,
HEBO3MOXKHOTO COOBITHS; KJIACCHYECKOE
OTIpeieIeHNE BEPOSITHOCTH;

npasuia: KOMOMHATOPHOE MTPABHIIO
CyMMbI, KOMOMHATOPHOE MPABUIIO
NIPOU3BE/ICHUSI.

Onucviéams STAIbl pEIICHUS
MPUKJIAAHON 3a/1a4u.

[TosicHATH U 3anuChIBaTH POPMYITY
CJIOKHBIX MPoLEeHTOB. [IpoBoanTh
MIPOLICHTHBIE PACUETHI C
HCII0JIb30BAaHUEM CIIOKHBIX TIPOLIEHTOB.
Haxooums TOYHOCTH IPUOIMIKEHUS TIO
Tabynue NpuOIMKEHHBIX 3HAUEHUN
BeIMUYMHBI. Vcronb30BaTh pa3inyuHble
(dbopMbI 3amucH TPUOTMKEHHOTO
3HaueHUs BeNIUuuHbl. OLICHUBATh
npuOIMKEHHOE 3HAUEHUE BEJTMUNHBI.
IIpo6oOump OTBITHI CO CYyYalHBIMU
ucxonami. [10sCHATH U 3anKCHIBaTH
bopMyTy HaXO0XKIEHHS YaCTOTHI
ciy4yaitHOTO coObITHSI. OnUCHIBAThH
CTaTHCTUYECKYIO OLIEHKY BEPOSTHOCTU
ciydaitHoro coobrtusi. Haxonuts
BEPOSTHOCTH CIYy4ailHOTO COOBITUS B
OIBITaX C PABHOBEPOSITHBIMU
HCXOJaMH.

Onucvléams dTAIBl CTATUCTUYECKOTO
uccinenoanus. OpopmiaTs
uH(pOpMAaIIKIO B BUJIE TaOIHII U
nmuarpamm. M3BiekaTs HHPOpMAIIHIO U3
Ta0JnI ¥ auarpamMm. HaxoauTts n
MPUBOJIUTH TIPUMEPHI UCTIOTH30BAHUS
CTATHCTUYCCKUX XaPAKTCPUCTHK




COBOKYITHOCTH JJAaHHBIX: CPEIHEE
3HAYCHHUE, MOJIa, pPa3Max, MeIMaHa

BBIOOPKH
I'nasa 4
Yucaosbie 21
MOCJIeI0BATEIBLHOCTH
21 Yucnosble 2 Ilpusooums npumepuol:
MOCIIeI0BATEIbHOCTH MOCIIEA0BATEIHHOCTEH; YUCIOBBIX
MOCIIE0BATEIPHOCTEH, B YaCTHOCTH
22 Apudmernueckas 4 apuQMeTUYECKOIl U TeOMETPUUECKOI
nporpeccust MPOTPECCHil; NCTIOIb30BaAHUS
MOCIIeI0BAaTEIbHOCTEHN B peaibHOU
23 CyMMa N nepBbIX YICHOB 4 JKU3HM; 33724, B KOTOPBIX
apuMeTHuIecKoit paccMaTpUBAIOTCS CYMMEI C
IPOTPECCUU OECKOHCYHBIM YHCIIOM CJIaraeMbIX.
Onucvlieamy: TIOHATHE
24 ['eomeTpuyeckas nporpeccus 3 IIOCJICI0BATEBHOCTH, YICHA
MOCIIEA0BATEIHHOCTH, CTIOCOOBI
25 CymMa N nepBbIX YIEHOB 3 3a[JaHus TI0CIIEI0BATEIIBHOCTH.
TEOMETPHUECKON MPOTPECCHH Boiyucasame uneHsl
MOCIIEA0BATEIHHOCTH, 331aHHOMN
26 Cymma 6eckoHeqHOH 3 dbopmyII0if N-TO YiIeHa UK
r€OMETPUYECKOMN PEKYPPEHTHO.
MIPOTPECCUH, Y KOTOPOH Dopmynuposamsw:
MOJIyJIb 3HAMEHATEIIS onpeodeneHus: apuhMeTUIeCKOn
MeHb1Ie 1 IIPOTPECCUH, T€OMETPUIECKOMN
MIPOTPECCHH;
[ToBTOpEHHE U CHCTEMATU3ALMS 1 €601iCcMea 4JIEHOB T€OMETPUUYECKON U
yqe6Horo marepuana apH(I)MeTquCKOﬁ HpOFpeCCHﬁ.
3aoasame apudmMeTUUECKYyIO U
Kontponbnas padota Ne 5 1 TCOMETPUICCKYIO ITPOrpeCCru

PEKYPPEHTHO.

3anucvieame 1 noscHamMb GOPMYJIBI
o0uiero ujaeHa apupmMeTHIecKon 1
T€OMETPUYECKOU MTPOTPECCUM.

3anucvieamo 1 0okazvieams: HOPMYIIbI
CYMMBI N IEPBBIX YICHOB
apupMeTUIECKON U TEOMETPUUECKON
nporpeccuii; GopMyIibl, BEIpaXKaromiye




CBOMCTBA YWICHOB apu(PMETHICCKON 1
T€OMETPUYECKOU MTPOTPECCUM.

Buiuuciams cymmy 6€CKOHEUHOM
reOMEeTPUYECKOI porpeccuu, y
koTopoii | g | < 1. [IpeacraBisath
OecKOHEeUYHbIE TIEPHOANYECKHIE JPpoOu B
BU/JIE OOBIKHOBEHHBIX

HOBTOp CHHUC 1 CUCTEMaTHU3aluAa

y4eOHOro MaTepuasa

VYrpaxHeHus st TOBTOpEHUs Kypca 9
KJjiacca

KonTpoabnaspadbora Ne 6

*HanpapneHus BOCIUTATEIHHOUN I€SITEILHOCTH

l. I'pa’KI1aHCKOC BOCIIUTAHUC

2. IMaTpUOTHUYICCKOC BOCIIMTAHUC

3. TyXOBO-HPABCTBEHHOE BOCIHUTAaHUE

4. BCTETUUYECKOE BOCIIUTAHUE

5. ¢usndeckoe BocnuTanue, GOPMUPOBAHKUE KYIbTYPHI 3I0POBbSI K SMOIIMOHAIBHOTO

OJlaronoJty4ust
6. TpyJI0BOE€ BOCIIUTAHUE
7. 3KOJIOTUYECKOE BOCTIUTAHUE

8. LIEHHOCTHU HAyYHOTO MO3HAHUS

COI''TACOBAHO
[Tporokon Ne 1 3acenanus
METOINYECKOT0 OO BEINHEHUS
yunteneit marematuku COILL Ne7&
ot 30 aBrycta 2021 rona
Ky E.C.

COI'TTACOBAHO
3amMecTuTelnb aupekropa no Y MP
Hcpannosa 3.b.
30 aBrycra 2021 rona
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