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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM W3 ONOPHBIX KYPCOB OCHOBHOHM IIKOJBI: OHAa OOECIIEYMBAET U3yueHHE
OPYTUX JAUCLUMIUIMH, KaK €CTECTBEHHOHAyYyHOro, TaK W T'YMaHUTapHOTO IMKJIOB, €€ OCBOEHHE
HEO0X0AUMO IS MPOJODKEHHsT 00pa30BaHMs U B TIOBCEAHEBHOM XU3HU. Pa3Butue y oOyuarommxcs
HAyYHBIX NPEJICTABICHUNA O MPOUCXOXKICHUHM U CYHUIHOCTH aireOpamdeckux abcTpakuui, crocobe
OTPaXCHUST MATEeMATHUYECKON HAayKOW SIBICHUH M TIPOIECCOB B MPUPOAEC U OOIIeCTBE, PO
MaTEeMaTHYeCKOro MOJICTUPOBAHUS B HAYYHOM MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHMS M KAueCTB MBIIUICHUS, HEOOXOIMMBIX Ui aJanTallid B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM 0OECIEYMBAET Pa3BUTHE YMEHHSI
Ha0II0AaTh, CPABHUBATH, HAXOIUTH 3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTH MBIIUICHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBUS W BBIBOJABI, (OPMYIHUPOBATH YTBEPXKICHUS.
OcBoeHME aJaNTUPOBAHHOIO Kypca aireOppl 00ECleYMBAeT pa3BUTUE JIOTMYECKOTO MBbIILICHUS
OoOy4aroluxcsi: OHU HCHONB3YIOT JENYKTUBHBIE M HMHIYKTUBHBIE pacCyXAeHHs, 0000IIeHue u
KOHKpeTH3alnio, abctparupoBanue W a”ayioruto. OOydeHue anreOpe MpeArnoiaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOATENBHON AEATETBHOCTH O0YYaIolIUXCs, TO9TOMY CAMOCTOSTEIBHOE PElIeHUE 3a/1a4y
€CTECTBEHHbBIM 00pa30M SIBJISIETCS pealu3alieil 1esTeIbHOCTHOTO IPUHIIMIIA 00y4EHUS.

B cTpykType mnporpammbl aJanTHUPOBAHHOTO Y4eOHOTO Kypca «Auredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJAEpXKATEeIbHO-METOJANYECKUE JHHUM: «Yucaa M BBIYMCICHUS;
«AnreOpanueckue BBIpAXCHUS»;, «YpaBHEHUS U HepaBeHCTBa»;, «Dynkumm». Kaxpgas u3 »THx
COJIEPKATEIIbHO-METOANYECKUX JIMHUNA pa3BUBAETCA Ha MPOTSHKEHUM TPEX JIET HM3ydeHUs Kypca,
€CTECTBEHHBIM 00pa30M MeperuieTasch U B3auMOJICHCTBYSI C IPYTUMU €ro JUHUAMH. B Xo1e uzydenus
Kypca 00y4aroiuMcs IPUXOJUTCS JTOTHUYECKH PACCYKIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3TUM 1Ie7ecoo0pa3HO BKIIOYUTh B IMPOrpaMMy HEKOTOPbIE OCHOBBI JIOTMKH,
MIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MaTEMaTHMYECKOro oOpa3oBaHMs M CIOCOOCTBYIOIIKE
OBJIa/IEHUI0 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO A3bIKa. TakuM 00pazomM, MOKHO
YTBEPKAaTh, YTO COJEPKATEIBHOW U CTPYKTYpHOM OCOOEHHOCTHIO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucrna W BBIYMCICHUS» CIYKUT OCHOBOM MJi JalbHEWIIEro H3y4eHHUS
MaTeMaTHKHU, CIOCOOCTBYET Pa3BUTUIO Yy OOYYAlOIIMXCS JIOTHYECKOTO MBIIUIEHUS, (OPMHUPOBAHUIO
YMEHHUSI TI0JIb30BaThCS AITOPUTMaMHU, a TAK)KE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
U1l TOBCEAHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCIIe B OCHOBHOI IIKOJIE CBSI3aHO C pal[MOHAIIHBIMU
U HPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHUEM IMPEACTAaBICHUM O JIEHCTBUTEIHHOM 4YHCIIE.
3aBepIieHNe OCBOEHUS YUCIOBOM JINHUHM OTHECEHO K CTapIleMy 3BeHy o011ero o0pa3oBaHusl.

CopnepxaHue JBYX alallTHPOBAHHBIX alreOpandeckux JUHUA — «AnreOpanueckue BhIpaXKeHUs» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (OPMHPOBAHUIO Yy OOYUAIOUIMXCS MaTeMaTHYECKOTro
anmapara, HeoOXOIMMOTO JUIsl pelleHusl 3ajad MaTeMaTUKH, CMEXHBIX IPEeIMETOB MU MPAKTHKO-
OPHEHTUPOBAHHBIX 3a/7a4y. B OoCHOBHOI 1IKose yueOHbBI Marepuan TpYNIUPYETCs BOKPYT
paloHaJIbHBIX BbIpaXeHHil. AuireOpa JEeMOHCTPUpPYET 3HAUEHHE MAaTeMaTHKU Kak s3blKa JUis
MOCTPOSHHSI MaTEMAaTUUECKUX MOJIENIeH, OMMCAaHMs MPOLECCOB U SBJICHUN peabHOro Mupa. B 3amaun
oOyueHusi anreOpe BXOAAT TakXKe JalbHeWIlee pa3BUTHE AaJTOPUTMHYECKOTO  MBILIUICHHUS,
HE00XOAMMOro, B YAaCTHOCTH, JUIsI OCBOEHHMsS Kypca HMH(OpPMATHKH, U OBJIAJCHHE HaBBIKAMHU
NeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanrie cMMBOJIbHBIX (HOPM BHOCUT CBOM crieliupUIecKil BKIaja
B Pa3BUTHE BOOOpaKeHUs, CIOCOOHOCTEH K MaTeMaTu4ecKOMy TBOPUECTRBY.

Copnepxanue pyHKIHOHATBHO-TpaQUUECKON JIMHUU HAlleJIEHO Ha MOJyYeHUe IKOIbHUKAMH 3HAaHUH
0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTUyecKOrH MOIEIH JIJIsl OTIMCAHUSI M UCCIIEIOBaHUS Pa3HOOOPa3HBIX
MIPOLIECCOB U SIBJICHUI B Mpupoe u obmiectBe. M3ydenue 3Toro Marepuana ciocoOCTBYET pa3BUTHIO Y
00yJaroImuxcss YMEHHUsI UCIOJIb30BATh PA3JIMUHbIC BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MAaTEMAaTUKU —
CIIOBECHBIE, CUMBOJINYECKHE, TpaduyecKkue, BHOCUT BKJIaa B (JOPMUPOBAHUE MPENCTABICHUN O poJn
MaTEMaTHKHU B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.



CornacHo ywyeOHOMY IuUTaHy B 7—9 Kiaccax u3ydaercsi y4eOHbI Kypc «Aunre0pa», KOTOPBIH
BKJIIOYAET CIEAYIOLINME OCHOBHBIE pa3/iesbl coaepkanus: «Uucaa u BEIYUCICHUSNY, «ANredpanyeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIUN».

VY4eOHbIN TUTaH HA U3YYEeHHE anreOpsl B 7—9 Kitaccax OTBOJIUT HE MeHee 4 y4eOHBIX YaCOB B HEJIEITIO
B TEUEHHE KAXKIOIo roja o0ydeHHs], BCEro 3a TpH rojaa o0ydenus — He mMeHee 408 yuyeOHBIX 4acoB.
JlaHHas mporpamMma OpHUEHTHPOBAaHA HA Y4YallUXCsl C OTPAaHUYEHHBIMM BO3MOXXHOCTSMH 30POBBS.
[Tporpamma ajantTupoBana it O0y4eHHS AETeH C 3aepKKOM ICUXUYECKOTO pa3BUTHsL, pa3paboTaHa ¢
Y4€TOM PEKOMEHJAIUI IICUXO0JIOTOB.

COJAEPKAHUE AJAIITUPOBAHHOI'O YYEBHOI'O KYPCA (ITIO 'OAAM OBYYEHUA)
Conep:kaHue TeM Y4eOHOro Kypca MaTeMaTHKA 7 KJacc
Auaredpa
I'nasa 1 Jluneiinoe ypaBHeHHe C OJAHOW mepeMeHHOii: YnciaoBbie BBIpRXCHHUS C TMEPEMEHHBIMH.
[Ipocreiimme npeoOpa3oBaHus BEIpaKCHUN. Y paBHEHUE, KOPEeHb ypaBHEHUs. JIMHEliHOe ypaBHEHUE C
OJIHOM mepeMeHHOM. JInHeltHoe ypaBHEHHE ¢ MOJTYJIEM.
JIuneiiHOe ypaBHEHHE ¢ TapaMeTpoM. PerieHne TeKCTOBBIX 3a7jad METOJJOM COCTABIICHUSI YPAaBHEHUH.
I'nasa 2 llenble BbIPAa:KeHHMS: OIPEACICHUS: TOXIECTBEHHO PAaBHBIX BBIPAXKEHHM, TOXIECTBA,
CTENIEHU C HATYpaIbHBIM TOKa3aTeleM, OJHOWIEHA, CTAaHAAPTHOTO BUAA OAHOWICHA, KO PHUIHEHTA
OJIHOWIEHA, CTENEHU OJHOWIECHA, MHOTOWIEHA, CTEINEHM MHOIOWIEHAa; CBOMCTBA: CTENEHU C
HaTypaJbHBIM IIOKa3aTeleM, 3Haka CTEIEeHH; IMpaBuUjia: J0Ka3aTelIbCTBA TOXKIECTB, YMHOXKEHUS
OJIHOWIEHA HA MHOTOWIEH, YMHOXXEHHS MHOroujieHoB. DOpMyibl COKpAIIEHHOTO YMHOKEHHS.
[Tpumenenne hopmMys COKpAIIEHHOTO YMHOXKEHUS B IPEOOPA30BAHUAX BBIPAKCHUN.
I'naga 3 ®yukuun DyHkms, odnacte onpenenenus GyHkunu. Beraucnenue 3Had4eHU GyHKIMH 110
dopmyne. I'papux ¢pynkuuu. Ipsmas mpornopunoHanbHOCTh U ee rpaduk. Jlunelinas GyHkuus u eé
rpaduk. Kycounas ¢pyHkuus u e€ rpaduk.
I'naga 4 CucreMbl JMHEHHBIX ypPaBHEHUH ¢ JABYMSl NepeMEHHbIMHM YpPaBHEHHUS C JBYMs
MIEPEMEHHBIMU; JINHEWHOIO YPABHEHHUS C IByMsI IEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHUI
C IByMsl IEPEMEHHBIMU; pealbHBIX MPOLIECCOB, I KOTOPBIX YPaBHEHHUE C JBYMs IEPEMEHHBIMU UIIU
CHUCTEMA YpaBHEHHMI C JBYyMs IEPEMEHHBIMH SIBIIIIOTCA MaTeMaTH4ecKuMu Mopensmu. CpoiicTBa
ypaBHEHUH ¢ JIByMs nepeMeHHbIMH. CBoicTBa rpauka JMHEHMHOrO ypaBHEHHS B 3aBUCUMOCTU OT
3HaueHud Ko3(duumeHToB, rpadpuyeckuii MeTOJ peIIeHUs CHCTEMBbl JBYX YpPaBHEHHH € AByMs
MIEPEMEHHBIMH, METOJ IOJCTAHOBKM W METOJ CJOXKEHHUS JI PEIICHUs CUCTEMbl IBYX JIMHEHHBIX
ypaBHEHMH ¢ 1ByMs nepeMeHHbIMU. [ paduk TMHEHHOro ypaBHEHUs ¢ ABYMS IEpEMEHHBIMU
I'naga 5 JieMeHTbl KOMOMHATOPUKHU M ONMCATEIbHON CTATUCTUKM . IPEAMET U3YUCHUS
KOMOWHATOPUKH, HTAIbl CTATUCTHYECKOTO UCCIIEI0BAaHMsI, OHATHUS BBIOOPKH, T€HEPaTbHOM
COBOKYITHOCTH, CTATUCTUYECKUE XapaKTEPUCTUKNU COBOKYITHOCTH JIAHHBIX: CpeJIHEE 3HAaUE€HUE, MO/a,
pa3max, MeJraHa BEIOOPKHU.
IloBTOpEeHue u cucTeMaTu3anusi y4eOHOro MaTepuaJia NOBTOPeHHE, 00001IEHNE U
cucTeMaTHU3alys 3HaHUH, YMEHHH 1 HaBBIKOB 3a Kypc anreOpbl 7 Kiacca.
Monyab: «IIpumeHeHue Yuces U 1eiiCTBUA HA YUCJIAMU B PA3JIMYHBIX KU3HEHHbIX CUTYALUSIX)
TemaTn4yeckoe NVIAHNPOBaHNE € ONpPe/ieJJeHHEeM OCHOBHBIX BH/I0B Y4eOHOM AeATEIbHOCTH

4 yaca B Hememo, Bcero 136 4yacos;

Ne Conepxanue yueOHOro Koa- XapakTepucTHKa OCHOBHBIX BU/10B
n/n MaTepHuaJia BO AeATeJIbHOCTH YYeHUKA
ya-
COB
1-4 [ToBTOpEHME Kypca MaTeMaTHKH 4
6 xylacca
S) BxonHOM KOHTPOJIBHBIN CpeE3 1
I'naga 1: JIuHeliHOe ypaBHEeHHE C 13 DOopMynHMpOBATH OIIPEACIICHUE IUHEHHOTO
O/IHOM MepeMeHHO ypaBHeHUs. Pemiats TMHEHOE ypaBHEHHE.




Ne Coaepixanue yueOHOTo Koua- XapakTepucTHKAa OCHOBHBIX BH10B
n/n Marepuaia BO AeATeTbHOCTH YYeHHKA
ya-
COB
6 Brenenue B anrebpy 1
7-11 JluneliHoe ypaBHEHHUE C OHOU 5
MEPEMEHHOMN
12-16 | Pemenue 3a/1a4 ¢ TOMOIIBIO )
ypaBHEHUU
17 [ToBTOpEHME M CHCTEMAaTH3ALIUS 1
y4eOHOro MaTepuaa
18 KonTponpHas padora Ne 1 1
I'naga 2 Llesible BbIpa:KeHUS 68 | ®opmMynHpOBaTh: ONPEACTCHHUS: TOXIECCTBEHHO
PaBHBIX BBIPAXKCHUH, TOXKIECTBA, CTEICHU C
19-20 | ToxuecTBeHHO paBHbIe 2 | marypaneHeIM  TOKazaTeneMm, OJTHOUJICHA,
BEIpaXKeHHA. ToxaecTBa CTaHJApTHOTO BHJA OJHOWIEHa, Kod(hduimenra
21-22 | CrereHb ¢ HaTypanbHbIM 2 OZHOWICHA, CTENECHH OJHOWICHA, MHOTOWICHA,
TOKa3aTeneM CTCTICHU MHOTOYICHA; CBOMCTBA: CTENCHU C
HATypaJbHBIM TIOKa3aTejeM, 3HaKa CTEICHH;
23-26 | CBoiicTBa CTETIEHU 4 npaBUIIa: I0Ka3aTeIbLCTBA TOXKIECTB, YMHOKCHHUS
C HaTypaJIbHBIM TI0Ka3aTeieM OJHOWIEHA  HAa  MHOTOWIEH, YMHOXCHHUS
MHOTO4JICHOB. 3anucelBaTh M JIOKa3bIBaTh
27-29 | OmouneHs! 3 (GopMyJIBI: TPOW3BENCHHUS CYMMBI M Pa3HOCTH
30-31 | MHOrOWIEHE 2 JBYX BBIPOKCHMH, DPAa3HOCTH KBAJpaToB JIBYX
BBIpQ)KEHUH, KBajJpara CyMMBl M KBajpara
32-35 | CioxeHue ¥ BBIYUTAHHUE 4 pPa3HOCTH JBYX BBIPDOKCHUH, CYMMBI KyOOB H
MHOT'O4YJICHOB pa3sHOCTH KyOOB JIByX BBIpaK€HHH. BpruucisaTh
36 Kortpostshas paGora Ne 2 1 ﬁ{aquHe BBIpa)KeuHI/II}'I C  TIEepEeMEHHBIMH.
PUMEHSTH CBOMCTBa CTETIeHU TUTst
npeoOpa3oBaHusl  BbIpaXEHUH.  BBINOIHATH
YMHOXKEHHE  OJHOWICHOB M  BO3BEICHHE
OJTHOWJIEHa B CTeNeHb. [IpuBOIUTH OJHOWIEH K
CTaHJApTHOMY BH[Y. 3alMChIBATh MHOTOYJIEH B
CTaHJApTHOM  BHJE, ONpEAETsATh  CTENEHb
MHOTOYJICHA.
37-40 | YMHOXEHHUE OHOWICHA Ha 4 [IpeobpazoBbiBaTh MPOW3BEACHUE OJHOUWICHA
MHOTO4JIEH Y MHOTOWJIEHA; CYMMBI, Pa3HOCTH, IPOU3BEICHUS
JIByX MHOTOUYICHOB B MHOTOWIEH. BBITIONHATH
41-45 | YMHOKeHHE MHOTOWICHa Ha 5 pa3loKeHHe  MHOrOWIeHa Ha  MHOXHTEIH
MHOTO"JICH CIoco6OM BBIHECEHHUSI OOIIEro MHOMKHTEIS 3a
46-49 | PazmoxeHHEe MHOTOYJICHOB Ha 4 CK06KH’._CHOCO6OM TPYNMHMPOBKH, TIO YOpMynam
MHOKHTETH. BEIHeceHMe COKpAIIEHHOTO YMHOXEHHS W C TPUMEHEHHEM
0GIIEro MHOKHTENIS 33 CKOGKH HECKOJIbKUX CIIOCO00B. Mcronb30BaTh yKa3aHHbIE
npeoOpa3oBaHusi B Mpolecce  PeHIeHHS
50-53 | PaznokeHre MHOTOYJIEHOB Ha 4 YPaBHEHHUH, JOKa3aTelIbCTBa YTBEPKACHUH,
MHOXHUTETH. MeTon pelIeHus TEKCTOBBIX 3a/1au.
TPYHITUPOBKU VYyactre B MUHHM IPOEKTHOM AEATEIIbHOCTH
«¥Yragaiika c miaTon», «Yucaa-rurainTe».
54 Kontponbnas padota Ne 3 1




Ne Coaepixanue yueOHOTo Koua- XapakTepucTHKAa OCHOBHBIX BH10B
n/n Marepuaia BO AeATeTbHOCTH YYeHHKA
ya-
COB
55-57 | IlpousBeaeHue pa3HOCTH U 3
CYMMBI JIBYX BBIpQ)KECHUI
58-60 | PazHOCTbH KBaJpaTOB ABYX 3
BBIPAYKCHU I
61-65 | KBagpaTt cymMbl 1 KBaapar 5
Pa3HOCTH JBYX BBIPAKCHUM.
KBagpar cyMMBbl HECKOIBKUX
BBIPAKCHUI
66-68 | IIpeoOpazoBaHre MHOTOYJICHA B 3
KBaJ[paT CyMMbI WJIM Pa3HOCTU
JBYX BBIpaXXEHUI 1100 B
KBaJpaT CyMMbI HECKOJIBKUX
BBIPa)KCHUI
69 KonTponbnas padora Ne 4 1
70-72 | Cymma u pa3HOCTb KyOOB JIBYX 3
BBIpAYKEHU I
73-75 | Ky06 cymMsI 1 KyO pa3sHOCTH 3
JIBYX BBIpa)KCHUHN
76-82 | [IpuMeHeHHE pa3InIHBIX 7
CHOCO0O0B Pa3IOKEHHS
MHOTOYJIEHA Ha MHOKHTEIN
83-84 | ®opmynsl 1Jis pa3ioKeHUS HA 2
MHOKHUTEIH BBIpAXEHUN BUIA
a"—-b"ma"+b"
85 | [loBTOpEeHue U cucTeMaTH3aIus 1
y4eOHOro MaTepuasa
86 | KonrponbHas pabota Ne 5 1
I'naga3 ®ynxkuuu 8 .
[lpuBoaMTH, TIpUMEpPHI 3aBUCUMOCTEH MEXITY
87 MHOXECTBO U er0 3JIEMEHTBI 1 BeIU4YMHaMu. Pa3znndath cpeaun 3aBUCHUMOCTEN
(GyHKIMOHATBHBIE  3aBUCHUMOCTH. OTHCHIBATH
88 Cpsi3n MEXIy BEIMIHHAMH. 1 MIOHATHUA: 3aBUCUMOU u HE3aBUCUMOU
DyHKIHsA MEePEeMEHHbIX, (YHKIUHU, apryMeHTa (QyHKUIUU;
CIOCOOBI  3a/1aHUS Kuuu. PopMynupoBaTh
89 | CnocoObI 3a1anust pyHKIINN 1 A pynKu PMYTHp
OTIpeNleNIeHus: 00JIaCTH ompenesieHus] (QyHKINH,
90-91 | I'padux GyHKIIHH 2 oOnacT 3HaueHu# (QyHKIMHU, rpaduka QyHKIUH,
JIMHENHON ¢byHKIIUY, psIMOM
92 Jluneitnas pynkuus, e€ rpadux 1 IIPONOPLHOHATBHOCTH.
H CBOUCTBA BbraucnsaTe 3Ha4eHUE PYHKIMH 10 33 JaHHOMY
3Ha4eHuto aprymenta. CocTaBisATh TaOJMUIBI
93 [ToBTOpEHME U CUCTEMATH3AIHS 1 i pry C F— abmun
3HaYeHUI kuuu. Ctpouts rpapuk KLIUN
y4eOHOTr0 MaTepurasa 1 QYHKN p P YHKLAH,
3agaHHoi TabanyHOo. CTpouTh rpaduK JTUHEHHOM




Ne Coaepixanue yueOHOTo Koua- XapakTepucTHKAa OCHOBHBIX BH10B
n/n Marepuaia BO AeATeTbHOCTH YYeHHKA
ya-
COB
GyHKIMH ¥ NOpAMOH  IPONOPLUOHATIBHOCTH.
OnwuceIBaTh CBOWCTBA 3TUX (DYHKIIHH.
VY4yacTe B MHUHU IPOEKTHOW JESITEIbHOCTH
«['paduku Bokpyr Hac», «DyHKIUU B KU3HU
4eJioBeKa», «MareMaTuyeckue Xya0KeCTBay.
94 Kontponbnas padorta Ne 6 1
I'naea 4 CucremMbl JIMHEHHBIX 13 [IpuBoANTE TpUMEpPHI: YpaBHEHUSI C JBYMSI
YPaBHeHHIl ¢ ABYMs lepeMeHHbIMHU [IEPEMEHHBIMH; JTUHENHOIO YpaBHEHUS C JABYMs
IepEMEHHbIMH;  CHCTEMbl  JIBYX  JIMHEMHBIX
95 YpaBHeHHS C ABYMA 1 YPaBHEHUH C JByMsl NEPEMEHHBIMHU; pEaJIbHbBIX
TICpCMCHHbIMH IPOLIECCOB, ISl KOTOPBIX YPAaBHEHUE C IBYMs
96 JInHeiiHOE ypaBHEHHE ¢ ABYMSA 1 NEPEMEHHBIMM UJIM CUCTEMa YPaBHEHUMN C IByMs
TepeMEHHBIMH 1 €ro rpathuk INEpEMEHHbIMU  SBJSIIOTCS  MaTeMaTUYECKUMHU
MoensiMu. OTpeensiTh, ABJISAETCS JIM [apa Yucel
97-98 | Cucremsl ypaBHEHUI ¢ ABYMS 2 pelICHHEeM JaHHOTO YPaBHGHUS C  JBYMs
nepeMeHHbIMU. ['paduueckuit nepeMeHHbIMU. DopMynHpoBaTh: ONPEIECIICHUS:
METO/I PELLIEHUS] CUCTEMBI JIBYX pellieHus] ypaBHEHUS C IByMS IEPEMEHHBIMH; UTO
JMHEWHBIX YpaBHEHUH ¢ ABYMs 3HAUYUT  pEIIUTh  YpPaBHEHHE C  JABYMs
[IEpEMEHHBIMU nepeMeHHbIMH;, TpaduKka YypaBHEHHsS C JBYMS
N MIEPEMEHHBIMH; JUHEHMHOI0 YpaBHEHUS C JABYMS
99- Pemenne CHCTCM JIMHCHHDIX 2 NIEPEMEHHBIMH; PEILIECHUSI CUCTEMBl YpaBHEHUH C
100 YPpaBHCHUH MCTOZIOM JIBYMsl TIEPEMEHHBIMH; CBONCTBA YPaBHEHHUU C
TIOACTAHOBKH IByMsl TiepeMeHHbIMH. OnuchIBaTh: CBOWMCTBA
101- | Pemrenme creTeM THHEHHEIX 2 rpaduka JIMHEHHOTO YpaBHEHMsI B 3aBUCHMOCTH
102 YpaBHEHHH METOIOM CIOKEHHUS OT 3Ha4eHUH KO03((UIMEHTOB, rpa(pnqecimﬁ
METOJl pEIICHUs CHCTEMbl JABYX YpPaBHEHHMH C
103- | Pemenue 3a1a4 ¢ mOMOIIBIO 3 JBYMsl TE€PEMEHHBIMH, METOJ TIOJCTAHOBKH |
105 CHCTEM JIMHEMHBIX YPaBHEHUN METOJ CIIOXKEHHUS U PEIIECHHsS CHCTEMBI IBYX
106 TToBTOpEHIE 1 CHCTEMATH3AIIA 1 JéHHeﬁHBIX ypaBHeHHﬁUC JBYMsl HEPEMEHHBIMH.
TPOUTH rpauK JUHEHHOrO YpaBHEHUS C IBYMS
yHeOHoro Matepuana NEPEMEHHBIMU. Penats cUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.
Pemarp TekcTOBBIE 3amaud, B  KOTOPBIX
CUCTEMA JIBYX JIMHEWHBIX YPABHEHUN C JBYMs
NIEPEMEHHBIMU  ABJIIETCS  MaT€MaTUYECKOU
MOJIETIBIO peaibHOTO npolecca, u
HMHTEPIPETUPOBATH PE3YJIBTAT PEIIEHUS CHCTEMBI.
VYyacTue B MUHHU ITPOEKTHOM IESATEIIBHOCTH
«Maremaruka B HalleH KU3ZHW.
107 KonTtponbHas padora Ne 7 1
I'naea 5 DJIeMEeHTBI
KOMOMHATOPUKH U ONIMCATEILHOM 5
CTATHCTHKHU
108 OcHoBHbIE TIpaBUIIa 1 Hcnonpe3oBath npocTeimune CTIOCO0BI
KOMOHHATOPHUKH NpPEICTaBICHUs W aHalu3a CTATUCTHYECKUX




Ne Coaepixanue yueOHOTo Koua- XapakTepucTHKAa OCHOBHBIX BH10B
n/n MaTtepuajia BO NesiTeJIbHOCTH YYeHUKA
ya-
COB
109- HauanbHble cBeqeHUS O 2 JTaHHBIX. HaxoauTh OTHOCHTENBHYIO YacTOTy H
110 CTaTUCTHUKE BEPOSTHOCTH CITy4alHOTO COOBITHSI.
111 [ToBTOpEHME M cucTEeMaTU3alUs 1
y4eOHOTr0 MaTepuasia
112 Kontponsnas pabora Ne 8 1
IloBTOpEHUE U cUCTEMATH3ALHUA 6
Y4eOHOro MmarepuaJjia
113 CBOMCTBA CTEIIEHHU C 1
HATypaJIbHBIM TOKa3aTelIleM
114 Cii0’keHUE U BBIYUTAHUE 1
MHOT'O4JIEHOB
115 DopMyJIbl COKPALLIEHHOTO 1
YMHOXKEHUS
116 Pemrenue cucreM TUHEHHBIX 1
ypaBHEHUH.
117 HToroBasi KOHTpoOJIbHASA paboTa 1
Ne 9
118 Wtorosoe nmoBTopeHue u 1
CUCTeMaTHu3aIus Kypca anreOpsbl
7 Kmacca
119- | Pe3eps 2
120
Mopnyas: Ilpumenenne uncen 16
M JeliCTBUH HAJ YHCJIAMU B
PA3JIMYHBIX )KU3HEHHBIX
CUTYalHAX
JuarpaMmmbl 8
121- CocraBiieHHe JauarpamMMm JUis 2 OOBSCHATD, B KAKHMX CITyYasx JIJIS TPECTABIICHUS
122 HarJIsIIHOTO MIPEICTABICHUS nHpopManuu UCIIONb3YIOTCSA cTOJI0YaThIE
JTAHHBIX JTUarpamMMbl, B B KaKMX — KpyroBbie. M3Biiekarh
123 5 3 U UHTEPIPETUPOBaTh MH(DOPMALIMIO U3 TOTOBBIX
125' Onpoc 061IECTBEHHOTO MHEHHUS. JUarpamMM, BBITIOJHATh HECJIOXKHBIC BBIYUCIICHUS
Ipencrasnenue pesynbrata B M0 JaHHBIM, TPEACTABICHHBIM Ha JHarpamme.
BHJIC THarpaMm CTpoHTh B HECIOXKHBIX CIIyJasX CTOJOYaThle U
126- Cosanne npoexTa Ha 3 KpYroBbI€ JTUArpaMMbl 1O JaHHBIM, MpPEICTaB-
128 COCTABIICHHE Pa3THIHBIX JeHHBIM B TabnuuHOuW ¢dopme. [IpoBoauTh
JHArPAMM HUCCIEI0BAHUS MPOCTEHIINX COLTHAJIbHBIX

SABJICHUWA 1O TOTOBBIM JuarpaMmam. Pa3BHUTH
HOI/ICKOByIO ACATCIIBHOCTH yqanmxca, Hay‘II/ITB nux




Ne Coaepixanue yueOHOTo Koua- XapakTepucTHKAa OCHOBHBIX BH10B
n/n MaTepuaJja BO AesITeJIbHOCTH YYeHHKA

COB

[IOJIB30BAaTbCA TEXHUYECKUMH CPEACTBAMU JJIA
noJTy4yeHus nHpopMaluu.

MareMaTuKa B peajJbHOI 8 YMerp paccuuTaTh IUIOLIAAb, IIEPUMETP IIPH
KU3HH pELICHNN NPAaKTUYECKUX 3a7ad Ha COCTaBJICHHE

CMCTBI Ha PEMOHT HOMGH_IGHI/II;'I, 3aJa4u CBA3aHHBIC
C ,Z[I/ISaI‘/'IHOM. Pa3BuBath YMCE€HHE TOYHO H
T'paMOTHO BbBIpAXAaTb CBOU MBICJIHU, OTCTAUBATH

129- Coznmanne mnpoekta «KomHara 2
130 MOEN MEUThI»

CBOIO TOUYKY 3pC€HHUA B IPOLECCC ITHUCKYCCHUMU,

131- | Pacuer cMeTel Ha PEMOHT 2
CaMOCTOATEIIEHO 0OHapyXHUBaTh u

132 KOMHATBI «MOEU MEYTHI»

(dhopmynupoBaTh Y4eOHYIO MpoOiieMy, ompeze-
133- Pacyer kOMMyHaJbHBIX YCIIYT 2 JISITh 11€JIb Y4€OHOM IeATeIbHOCTH, COTIOCTaBIIATh
134 CBOEH ceMbHU XapaKTEPUCTUKH OOBEKTOB IO OJHOMY HIH

HCCKOJIbBKMM IIpPU3HAKaM; BBIABJIATH CXOACTBA U
pa3nuuus OOBEKTOB. BBIMOMHATH NPaKTUKO -
OPHUCHTHPOBAHHBLIC 3aJlaHUA Ha HaAXO0XICHUC
wiomaagy.  Berauenars  miomaau - Guryp,
COCTAaBJICHHBIX M3 IMPAMOYT'OJIbHHUKOB. HaXOIII/ITI)
NpuOMKEHHOE 3HAYCHHE IUIOMAAU  QHTYD,
p336I/IBa$I HUX Ha CAUHUYHBIC KBaJApaThl. PazBuTthb
HIOMCKOBYIO JICSTEIBHOCTD YYaLXCsl, HAYYUTh UX
MMOJIb30BAaTbCA TCEXHUYCCKUMU CpCACTBAMU JIA
HIOJTy4EHUS UHpOpMaLIUH. CnocoOHOCTh
ydalmuxcCs INIaHUPOBATh CBOKO ACATCIBHOCTL U
pelaTh ocTaBjlIeHHbIE iepes co0oM 3a1aun.

135- | [lmanupoBaHue OTHYCKa CBOECH 2
136 CeMbHU

8 knace

1. IloBTOpeEeHne Kypca anredpsl 7 Ki1acca

2. PauuoHa/bHbIE BbIPAKEHUS

Pammonansubie  1pobu. OCHOBHOE CBOWCTBO panuoHaIbHOM npoOu. ClioKeHue ¥ BBIYUTAHUE
palMoOHANBHBIX JIpoOel ¢ OJUHAKOBBIMM 3HaMeHaTensiMH. Cllo)KeHHE M BbIUMTAHHWE PALMOHAIbHBIX
npobeil ¢ pa3HBIMU 3HaMEHATeIsIMH. YMHOXKEHUE U JIeJICHHE pallMOHAIbHBIX ApoOeill. Bo3senenue
panMoHanbHONH JIpoOu B cTeneHb. TOXXIECTBEHHBIE IMPEeoOpa3oBaHUs pAIllMOHAIBHBIX BBIPaKEHUI.

PaBHocunbHbIE YpaBHCHMU. PaHI/IOHaJ'H)HBIe YpaBHCHUA. Crenennp ¢ OCJIBIM  OTPHULATCIIBHBIM
_k
y —_ —
nokasareneM. CBOWCTBA CTENICHHU C LENbIM TokazaTeneM. @ynkuus ¥ u e€ rpaduk.
OcHoOBHas 11e7b — BBIPA00TAaTh YMEHUE BBHIMOJIHATH MPEoOpa30BaHMs aNTreOpandecKkux Apooei.
N3ydyeHne TeMbl HAUMHACTCS C BBEJCHUS MOHATHS PallMOHAIBLHOW ApoOH, €€ YMCIOBOrO 3HAUEHUS U
JOTYCTUMBIX 3HAUEHUH, BXOASAIINX B HEE OYKB.

3. KBaapaTHblie kopHu. [leficTBUTeIbHbIE YHCIIA.

®ynxmus Y = X2 u eé rpaduk. Kpaaparasie kopau. ApudMeTnueckuii KBapaTHBIA KOPeHb. MHOKECTBO
u ero aneMmeHThl. [TonMHOXKecTBO. Onepanuu Haja MHokecTBaMu. UncinoBble MHOXkecTBa. CBOMCTBa
apu(pMeTHYECKOro KBaJpaTHOro KOpHs. ToXIeCTBEHHbIE TPeoOpa30BaHUs BBIPAKEHUH, COAEPIKAILINX

v=+x

KBaJpaTHbIe KOpHU. DYHKIUSA
4. KBaapaTHble ypaBHeHHS.

u e€ rpaduk.



KBanpatHsle ypaBHeHMsI. PerieHne HENMOIHBIX KBaApaTHBIX ypaBHEHU. PopMysa KOpHEHN KBaJpaTHOIO

ypaBHeHus. Teopema Buera. KBaaparusliii TpéxwieH. Pemenne ypaBHeHUH, CBOISIIIIMXCS K KBaIPATHBIM

ypaBHEHUsIM. PaloHaabHble ypaBHEHUS KaK MAaTEMAaTUUECKUE MOJIEIN PEealbHbIX CUTYaIUH.
OcHoBHas 11eJIb — BBIpad0TaTh YMEHUS peliaTh KBaJApaTHbIC YpAaBHEHUS, YPaBHEHHUsI, CBOSIIINECS

K KBaJIpaTHBIM YPaBHEHUSM, U IPUMEHATH UX K PEIICHUIO 3a/1a4.

5. [loBTOpEeHHUE M cUCTEMATH3AIUA Y4eOHOI0 MaTepuaJa

6. Moayas "CocTtaBb 3a1auy"

TeMaTnuyeckoe MIIAHMPOBAHUE

Tema Kou-Bo Ili1anupyemblie 00pa3oBaTe/ibHbIE Pe3YJbTATHI
4acoB yuyalmxcs
IloBTOpPEHHUe Kypca
P yp 7 O06o00menue Kypca anredopsl 7 Kiacca.

ajare0pb1 7 kJjacca

Yposenv obs3amenvHotl noocomoexu obyuarowe2ocs
® OIEpPUPOBATH NOHATHIMU «TOKIECTBOY,
«TOKIECTBEHHOE MpeoOdpa3oBaHKe», pelaTh 3aauy,
cojiepkamire OyKBeHHBIC JaHHbIE, padOTaTh ¢
bopmynamu;
® OIEpUPOBATH IMOHATHEM KBAJPAaTHOI'O KOPHS,
MPUMEHSTH €T0 B BBIYMCICHHSX;
®  BBINOJHATH MPEOOPA3OBAHHUE BHIPAKEHUH,
COJIEpKALIMX CTEIEHH C LeJIbIMU TI0Ka3aTelsIMU U
KBaJ[paTHbIC KOPHHU;
PauunonanbHbIe 55 ®  BBINOJHATH TOXJIECTBEHHBIE IPe0OPa30BaHUS
BbIpa:KeHHsI panMoHaNbHBIX BBIPAXKEHUH HA OCHOBE MTPABUII
NeICTBUI HaJl MHOTOWIEHAMHU U aJlreOpandyecKuMHU
IpoosiMH;
®  BBINOJIHATH PA3I0kKEHUE MHOTOUJICHOB Ha
MHOKHUTEJIH.
Yposenwv 603mooicHou noocomoeku obyuarowe2ocs
®  BBINOJIHATH MHOTOILIArOBbIE IPe0Opa30BaHUS
palMOHAIBHBIX BBIPAXKEHHM, IPUMEHSSI IIUPOKUI
HabOp croco00B U MPUEMOB;
® [IPUMEHATH TOKIECTBEHHBIE MPEOOpa30BaHUs IS
peleHus 3a/1a4 U3 Pa3IMYHbIX pa3JiesIoB Kypca.

Yposenv obs3amenvrol noocomosku obyuarowe2ocs
e OnuchIBaTh: OHATHE MHOXECTBA, JJICMECHTA
MHO’KECTBa, CIIOCOOBI 3aJaHUSI MHOYKECTB;
MHOKECTBO HATYPATBHBIX YHCEJI, MHOKECTBO IIEITBIX
4Kcell, MHOXKECTBO PAIlHOHATBHBIX YHCEL,
MHO’KECTBO JICHCTBUTEIBHBIX YUCEI U CBA3H MEXKTY

KBanpartnsbie
9THMU YHCIOBBIMH MHOXXECTBAMHU;
KOpPHH.
| <o ®  CBsI3b MEX/Y OCCKOHEUHBIMH JIECATHUHBIMH
JleficrBuTenbHbIe 30 IpoOsSMU ¥ pallMOHATIHLHBIME, UPPAIIHOHATEHBIMU
qpcia

YHCIaMU.

e Pacrno3HaBaTh pallMOHAJIbHBIE U UPPALIMOHAIbHBIE
yucna. [I[puBoauTs MpUMEPHI PAIIMOHAIBHBIX YACET U
HpPALMOHATIBHBIX YHCET.

e 3anuchIBaTh C TOMOIIBIO GOPMYIT CBOMCTBA
JNIEUCTBUM C NEUCTBUTEILHBIMYA YUCIAMU.

e  @OopMyIHpPOBATH: ONPEACICHUS: KBAIPATHOTO KOPHS
13 YuCIia, apu(hMEeTUIECKOro KBapaTHOTO KOPHS U3




YHCIIa, PABHBIX MHOKECTB, ITOJIMHO)KECTBA,
nepeceueHus] MHOXKECTB, 00 bEIMHEHHS] MHOYKECTB;
e cBoiicTBa: QYHKIMH Y = X2, apH(METHIECKOTO

y=Vr.

e Crpouts rpaduxu byakimit y = X2 u” — Jx .

e [IpumeHATH MOHATHE APUPMETUIECKOTO
KBaJIpaTHOT'O KOPHS JJIsl BBIYUCIICHUS 3HAYCHU N
BBIPAKCHUIA.

e VipolaTh BbIpaXXEHHUS, COJEPIKaIIME
apu(pMeTHYeCcKUe KBaJIpaTHbIE KOPHHU.

e Pewmats ypaBHEHUS.

e (CpaBHUBATh 3HAYECHUS BBIPAKCHUH.

¢ BrmonHATs peoOpa3oBaHe BEIPAKEHUH C
IIPUMEHEHUEM BBIHECEHHSI MHOYKUTENS U3-T10]] 3HAKa
KOPHSI, BHECEHUSI MHOKUTEJIS 110/ 3HAK KOPHS.

Yposenwv 6o3mooicnou noocomoeku obyuarowe2ocs

e Jloka3bIBaTh CBOMCTBA apu(hMETHUECKOTO
KBa/IpaTHOT'O

® KOpHS.

e BrinosnHATE 0CBOOOXKIEHUE OT UPPALIMOHATBHOCTH B
3HaMeHarese ApoOu, aHaIU3 COOTHOLIEHUH MEXay
YHMCJIOBBIMU MHOKECTBAMU U MX JIEMEHTaMHU.

KBaJ[paTHOTO KOPHS, GYHKLIUU

KBaaparnsbie
YpaBHEHUSA

24

Yposenv obs3amenvroll noocomosku obyuarowecocs

e Pacrno3HaBaTh U NPUBOJUTH IPUMEPHI KBAAPATHBIX
ypaBHEHUH Pa3IUYHBIX BUAOB (TIOJHBIX, HETIOIHBIX,
MPUBEAEHHBIX ), KBaJJPATHBIX TPEXUICHOB.

e OmnuceiBaTh B 00IIEM BUJIE PEIIEHUE HEMOIHBIX
KBaJIpaTHBIX YPaBHEHUM.

e  @OopMyIHpOBaTh: ONPEACICHUSA: YPAaBHEHUs [1IEPBOI
CTEIEHU, KBaIpaTHOTO YPAaBHEHMS; KBaJAPATHOTO
TpEXWIEHA, JUCKPUMUHAHTA KBAIPATHOTO YPABHEHHUS
Y KBaJPAaTHOI'O TPEXUJIEHA, KOPHS KBAaJIPaTHOIO
TpéxuiieHa; OMKBAAPAaTHOTO YPaBHEHUS,

CBOMCTBA KBaJPATHOI'O TPEXUIICHA;
TeopeMy Buera u oOpatHyto eii Teopemy.

e lccrnenoBarh KOJIMYECTBO KOPHEHN KBAaIPaTHOIO
YpaBHEHHUs B 3aBUCUMOCTH OT 3HaKa €ro
JMCKPUMUHAHTA.

e OnuceIBaTh HAa TPUMEPAX METOJ 3aMEHBI
IIEPEMEHHOM I PEIIEHUS] YPAaBHEHU.

e  BpINOTHATH pa3nokeHrue KBaIpaTHOIO TPEXUJIEHA Ha
MHOXUTEH.

e HaxoauTe KOpHU ypaBHEHM, KOTOPBIE CBOIATCS K
KBaJPATHBIM.

e (CocCTaBiATh U pellaTh pallMOHAIbHBIE YPABHEHUS
KaK MaTeMaTH4eCKHe MOJIEIN PEAbHBIX CUTYallUN.

Yposenwv 603moocHOU nOO20MO6KU 0byUarOwe2ocs

e 3anuchIBaTh U JOKA3bIBATh (POPMYITYy KOpHEH

KBaJPATHOI'O YPABHEHUSI.




e Jloxa3bpiBaTh TEeOpeMbl: Buera (mpsmyro u
00paTHYI0), O Pa3I0KEHUH KBaJIpaTHOTO TPEXUICHA
Ha
MHOKHTEJIH, O CBOWCTBE KBAIPATHOIO TPEXUIICHA C
OTpULATENbHBIM TUCKPUMUHAHTOM.

e HaxoauTe KOpHU KBaJpaTHBIX YPaBHECHUN
pasnuuHbIX BUIOB. [IpumensaTs Teopemy Buera u
oOpatHyto eit

e (CocTaBisTh U pelIaTh palliOHAIbHbIE YPAaBHEHUS
KAaK MaTeMaTU4eCKUE MOJEIIN PEATIbHBIX CUTYalUil.

Yposenv ob6s3amenvrou noocomosku obyuaroue2ocs
e BrINMONHATE BEIYHUCICHUS C JCHCTBUTEILHBIMH
YHCIIAMU:
® pemiath ypaBHEHHUs, HEPABEHCTBA, CUCTEMBI

IToBTOpEHUE U .
YPaBHEHUHN U HEPABEHCTB:

CHCTEMATHU3 AU
6 (] pemaTL TCKCTOBBIC 3a1a4n apI/I(l)MeTI/ILIeCKI/IM
4eOHOro
y 12 Croco6oM, crroco00M COCTABJICHHS U PEIICHUS
Marepuaia

ypaBHEHUI; TPOBOAUTDH MPAKTHUECKHUE PACUETHI;
®  BBINIOJIHATH TOXKACCTBEHHBIE MMPEe0Opa3oBaHUs
palMOHAIBHBIX BHIPAKCHU;
® BBINOJHATH ONEPAIMU Ha/l MHOXECTBAMU;
HCCIe0oBaTh PYHKIIMU U CTPOUTH UX TPaPUKU;
e pemarh NpocTeiinre KOMOMHATOPHBIE 331a4H.

Moay.s "CocTaBb

" 14
3a1a4y

Pe3epBHBIC yPOKH KoppektupoBka o0pa3zoBaTenbHbIX Pe3yIbTaTOB
1-2

IIpome:xkyTouHas

aTrecTanus
2

Ouenka ypoHs ocBoerust OOII

HUroro 136

9 kJacc

I'nasa 1

Keaaparnunas gpyHkuus
OcHOBHas 11€J1b — OMUCHIBATh ¢ TOMOIIBIO (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXIY BETMUMHAMMU:
CKOPOCTb, BPEMS, PAaCCTOSIHUE; 11€HA, KOJINYECTBO, CTOMMOCTD; IPOU3BOIUTENBHOCTE, BpeMs, 00BEM
pabotbl. HaxonuTs 3HaueHne QyHKIMU IO 3HAUEHUIO €€ apryMeHTa.

I'naea 2

YpaBHeHud ¢ AByMS IEPEMEHHBIMH U UX CHCTEMbI
OcHOBHas LIeNIb — penIaTh JUHEHHBIE U KBaJJPATHBIE YPABHEHHUSI, YPABHEHHS, CBOIALIUECS K HUM,
npocTeiiye IpoOHO-palMOHAIBHBIE YPAaBHEHUSL.
PemaTte cucteMbl IByX JIMHEHHBIX YPABHEHU C IBYMs IEPEMEHHBIMH U CHCTEMBI IByX YPaBHEHUH,
B KOTOPBIX OJTHO YPaBHEHUE HE ABJISICTCS JIMHEUHBIM.

I'naga 3

HepaBeHcTBa ¢ ABYMS NePeMEHHBIMU H UX CHCTEMBI.
OcHoBHasl e — pemarhb JUHEHHBIE U KBaIPATHBIC HEPABEHCTBA, HEPABCHCTBA, CBOASAIIMECS K HUM,
npocTeiie IpoOHO-pallioHaIbHbIE HEPaBeHCTBA.
Pemats cuctemspl IByX JIMHEWHBIX HEPABEHCTB C ABYMsI IEPEMEHHBIMU U CUCTEMBI IBYX HEPABEHCTB,
B KOTOPBIX OJIHO HEPABEHCTBO HE SIBJISAETCS JTMHEHHBIM



T'nasa 4

JJieMeHThI NPUKJIATHOH MaTeMATHKHU

I'naea 5

DJieMeHTbl KOMOMHATOPUKHN M TEOPUM BEePOSATHOCTE

CrarucTrueckue XapakTepUCTUKU COBOKYITHOCTH JaHHBIX: CpEHEe 3HaUYeHue, MOJ1a, pa3Max,

MeraHa BEIOOPKH.

I'naea 6

YucaoBbie MOCIEI0BATEILHOCTH

OcHoBHasl 1€ — PACIO3HABATh APUPMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCHH TP PA3HBIX

crocobax 3amaHus.
BhITIONHATE  BBIYKMCIICHUST C HCIOJNB30BaHHEM (QopMya N-TO WieHa apudMETHYEeCKOH U
F€OMETPUUYECKON MPOTPECCUI, CyMMBI TIEPBBIX N YWICHOB.

Moay.as "CoctaBb 3agauy"

IToBTOpPEHHUE M cHUCTEMATHU3ALMS Y4e€0HOr0 MaTepuaJjia

TemaTuueckoe IVIAHUPOBAHUE

Ne Coaep:xanue yueO0HOTo Koa-Bo
n/m | matepuana 4acos
1-4 | IloBTOpeHue Kypca MaTeMaTHKHU 8 Kiiacca 4
) BxonHOl KOHTPOJIBHBIH cpe3 1
I'naga 1
36
KBaaparnunas ¢pyHkuus
6-8 OyHKIUS 3
9-12 | Bospacranue u yobiBanue ¢pyHkiuu. Hanbomnbiiee 1 HauMeHblee 3HaYeHUS 4
byHKIMHA
13-14 | Y€rHble n HEUETHBIE (HYHKIMN 2
15-17 | IMoctpoenwue rpadukor pynkuuit y = Kf (x), y = f (kx) 3
18-20 | [Moctpoenwue rpadukor pynkuuit y =f (X)+buy = 3
f(x +a)
21-23 | [loctpoenue rpaduxoB pynkmmid y =f (|x|) uy = 3
| £ ()]
24 KonTponbnas padora Ne 1 1
25-27 | KBagpatnunas QyHKIus, e€ rpaduk u cBoWcTBa 3
28-31 | Pemenue KBaipaTHBIX HEPABEHCTB 4
32-36 | Pemrenue HepaBEHCTB METOIOM HHTEPBAIOB 5)
37-39 | PacnionokeHue Hylel KBaApaTHIHON (YHKIIMK OTHOCUTEIHHO JaHHOU 3
TOUYKHU
40 [ToBTOpeHue u cucremarusanus yueOHOro MaTepuana 1
41 KonrtponbHast padora Ne 2 1

Tnaea 2 18




Ne Copepxanue yueOHOTO Koxa-Bo
n/m | matepuana 4acoB
YpaBHeHus ¢ ABYMsl NepeMeHHbIMHU

U UX CHCTeMBbI

42- | YpaBHeHHUE ¢ ABYMS IEPEMEHHBIMH H €T0 rpaduk 4
45

46- | I'padpuueckrie METOABI pEHICHUSI CUCTEM YPaBHEHHH ¢ ABYMS IEPEMEHHBIMU 3
48

49- | Pemenue cucreM ypaBHEHUH C IByMsl IEPEMEHHBIMH METOJIOM OJICTAaHOBKHU 4
52 | ¥ MeTOAaMU CIIOKEHUS U YMHOKCHHS

53- | Meroj 3aMeHBI TEPEMEHHBIX U APYTHE CIIOCOOBI PELICHUS CUCTEM YPaBHEHUH 5
57 C ABYMS TIEPEMCHHBIMH

58 [ToBTOpEHKE M cUCcTeMaTH3alks Y4eOHOro MaTepraia 1
59 Kontponbnas padora Ne 3 1
I'naga 3 17
HepaBeHncTBa ¢ 1ByMsl lepeMEHHBIMH U UX CHCTEMBI.

Jloka3aTejbCTBO HEPABEHCTB

60- | HepaBeHncTBa ¢ AByMs IEpEMEHHBIMU 3
62

63- | CucteMbl HEpPaBEHCTB C ABYMS IIEPEMEHHBIMU 3
65

66- | OcHOBHbBIE METO/IbI JOKA3aTEIbCTBA HEPABEHCTB 5
70

71- | HepaBenctBa Mexay cpeqHuMU BennunHamu. HepaBeHCTBO 4
74 Komm — ByHsikoBckoro

75 [ToBTOpeHue u cucremMaTu3anus yaeOHOro Marepuaia 1
76 Konrponsnas padora Ne 4 1
I'nasa 4 10
DJIeMEHTbI MPUKJIATHON MaTeMATHKH

77- | MaTemaTu4ecKkoe MOJIETUPOBaHUE 3
79

80- | IIpoueHTHBIE pacu&Thl 3
82

83- | [IpubnmkEHHBIC BEIYUCIICHUS 2
84

85 [ToBTOpeHMe u cucTeMaTu3anus y4eOHOro MaTepuaia 1
86 Konrponbnas padora Ne 5 1




Ne Copepxanue yueOHOTO Koxa-Bo
n/m | matepuana 4acoB
I'nasa 5 13
JieMeHTbl KOMOMHATOPUKHN M TEOPUM BEePOSATHOCTE

87- | MeTton MaTeMaTUYeCKOW WHIIYKIIUH 2
88

89- | OcHoBHbIe MpaBwuiia KOMOMHATOPUKH. [lepecTaHOBKH 2
90

91- | Pasmemenus 2
92

93- | Coueranus 2
94

95- | YacroTra 1 BEpOATHOCTh CIy4altHOTO COOBITHS 2
96

97 Knaccuueckoe onpenenenne BEpOsITHOCTH 1
98 | BrluncieHne BEpOSITHOCTEH C MOMOIIBIO MTPaBHII KOMOMHATOPUKHI 1
99 KonTponbras padorta Ne 6 1
I'naga 6 17
YucJi0BbIe NOCJIE10BATEIbHOCTH

100 | YncaoBsle OCIENOBATEILHOCTH 1
101- | Apudmeruueckas Iporpeccus 3
103

104- | Cymma N mepBBIX WICHOB apH(PMETHIECKOI MPOrpeccun 3
106

107- | 'eomerpuueckas mporpeccust 3
109

110- | Cymma N mepBBIX YWIEHOB TEOMETPHUIECKOH MPOrPECCHn 2
111

112- | IIpencrasnenue o npeaene nocienoBaTeabHOCTH. CyMMa O€CKOHEUHOU 2
113 | reoMeTpHueckoii mporpeccuu, y kotopoi | g | <1

114 | CymmupoBaHue 1
115 | IloBTOpeHue U cucTeMaTU3aIus yueOHOTo MaTepraa 1
116 | KonTpompHas pabota Ne 7 1
Moay.as "CoctaBb 3agauy" 10
117- | Tlponopums 2

118




Ne Conep:xanue yueOHOT0 Koa-Bo
n/m | MaTepuaia 4acoB
119- | 3amaun Ha COBMECTHYIO paboTy 2
120

121- | 3agaun Ha MPOIIECHTHI 2
122

123- | KoopauHaTtHast I0CKOCTh 2
124

125 | Urorosas pabora 1
IMoBTOpEHUE U cCTEeMATH3AIMS 9
y4eOHOro MaTepuaja

126- | IToBTOpEeHME U cUCTeMaTH3AIHsI Kypca anreOpsl 9 kiracca 8
133

134 | KontponbHas pabota Ne 8 1
135- | Pe3zeps 2
136

IJIAHUPYEMBIE ITIPEAMETHBIE PE3YJIBTATBI OCBOEHUS AJATITUPOBAHHOM
PABOYEH ITPOI'PAMMBI KYPCA (ITIO TOJAM OBYUYEHMUS)

OcBoenue ydeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs JIOJKHO
o0ecrneunBaTh JOCTHKEHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTaTOB:

7 kjaacc

Yuciaa 1 BLIYUCIECHUSA

BoinonHsATe, coderas YCTHbIE M IUCbMEHHBIE NPUEMBI, apudmeTrnyeckue IeHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3HaueHUs: YMCIOBBIX BBIPAXXEHUI; IPUMEHATh pa3HOOOpa3Hble COCOObI U MPUEMBI
BBIYUCIICHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, colepKaluX OOBIKHOBEHHBIE M JECATUYHBIC
Jpoowu.

[TepexoauTth OT OJHOM (OPMBI 3aIMCH YUCEIT K APYrol (MpeoOpa3oBbIBATH AECATHUHYIO JpOOb
B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECSITHUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO
IpOOB).

CpaBHMBATh U yNOPSAAOYHUBATh PALIMOHAJIBHBIE YHACTA.

OxpyrisTh uucna.

BBITTONHATE NPUKUAKY W OLIEHKY DPE3YJIbTaTa BBIYMCIICHMM, OLIEHKY 3HAYEHUH YHCIOBBIX
BBIPAKCHU.

BBITTONHATE AEWCTBUS CO CTENIEHIMU C HATYPAIbHBIMH MOKA3aTEISIMH.

IIpuMeHATh IPU3HAKU JEIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIH HATYPAIbHBIX YHUCEIL.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 3a/1ayd, CBSI3aHHBIE C OTHOLIEHHWEM BEJIMYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIIMYMH, IIPOLIEHTAMH; WHTEPIPETUPOBATh PE3YyIbTaThl PELICHUS
3aJa4 ¢ y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTpUBAaEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonp30Bath anredpandeckyro TEPMHHOJOTHIO W CHMBOJIMKY, NIPUMEHATH €€ B Ipolecce
OCBOCHMS y4eOHOT0 MaTepuania.
Haxonute 3HaueHNs1 OyKBEHHBIX BBIPAKCHUH MTPH 33/1aHHBIX 3HAYCHUAX EPEMEHHBIX.




BoimonsATe npeoOpa3zoBaHus 1LIEJIOTO BBIPAKEHUS B MHOTOWIEH IMPHUBEICHHEM I0J100HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpINoOnHATE YMHOXKEHHE OJHOYWICHA HA MHOI'OYJIEH MU MHOT'OYJIEHA Ha MHOT'OYJIEH, IPUMEHSATH
(dopMyIbl KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCy1ecTBIATh pa3iokeHHe MHOTOUWJICHOB Ha MHOXKUTENN C TIOMOIIBbIO BEIHECEHHS 32 CKOOKH
O0IIEero MHOXHUTENs, TPYNIHUPOBKU CJIAaraeMblX, HPUMEHEHUs (QOpMyJ COKpaIEHHOTO
YMHOKCHHSL.

[TpuMeHATH TpeoOpa30BaHusl MHOTOYJICHOB JJIs PEIIEHHs pa3IMYHbIX 33Ja4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH C HAaTypajJbHBIMU IOKa3aTEIsIMH JUIsl MpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHeEliHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, INMPUMEHSS MpaBUja Iepexona OT
HCXOJIHOTO YpPaBHEHMsS K PaBHOCHUIBHOMY eMy. [IpoBepsTh, SBIsSE€TCA 1M YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX CHCTEM.
[TonOuparhk mpUMeEpsI Map YUCEI, SBISIONIMXCS PEHICHUEM JMHEHHOrO ypaBHEHUS C JBYMS
MIEPEMEHHBIMHU.

CTpouTh B KOOPJAUHATHON IJIOCKOCTHU TpadUK JIMHEHHOTO YPABHEHHS C IBYMS IIEPEMEHHBIMU;
MOJIB3YACH TPadUKOM, MPUBOAUTDH MIPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cucrempl AByX JIMHEHMHBIX YPAaBHEHUW C JIByMS IIE€PEMEHHBIMH, B TOM YHCIIE
rpagu4ecKy.

CocTaBiATh U peliaTh JUHEHHOE YPABHEHHE WIIM CUCTEMY JIMHEHHBIX YPaBHEHUM 110 YCIOBUIO
3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y NOJIyYEHHBIA PE3yNbTar.

Koopaunartel u rpadpuxku. @yHkuun

8 ki1ace

N300pakaTh Ha KOOPAMHATHON NMPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJHHATaM,
Jy4H, OTPE3KHU, HHTEPBAJIbI; 3alIMChIBATh YUCIIOBBIE TPOMEXKYTKH Ha alIredpandeckoM s3bIKe.
OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJIUHATaM; CTPOUThH Ipaduku
JUHENHBIX YHKIUH.

OnwuceIBaTh ¢ MOMOIIBIO (QYHKUUH M3BECTHBIE 3aBUCUMOCTH MEX]y BETMYMHAMH: CKOPOCTH,
BpEeMsl, PACCTOSIHUE; I1€Ha, KOJMYECTBO, CTOMMOCTb; MPOU3BOAMTEIHHOCTh, BpeMs, O00BEM
paboTHI.

Haxoauth 3HaueHre QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil crnocod MPeACTaBICHMS W aHaidM3a WHGOPMALMU; H3BIEKATH U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB PeaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

Yucaa v BLIYUCIEHUS

Hcrnonbs3oBaTh HayalbHBIE IPEACTABICHUS O MHOXECTBE [EHCTBUTEIBHBIX YHCEN I
CPaBHEHMsI, OKPYIJICHHUSI W BBIYMCIEHUHN; M300paxkaTh AEMCTBUTEIbHBIE YMCIIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpumeHsTh OHATHE apu(PMETHUYECKOr0 KBaJpaTHOTO KOPHS; HaXOAWTh KBaJApaTHbIE KOPHH,
UCTONB3Ysl MPH HEOOXOAMMOCTH KaJIbKYJISTOP; BBIIOJHATH NMPeoOpa3oBaHMs BbIpAKEHUH,
COJIepXKalIX KBapaTHbIe KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3a1MCH OOJBIINX U MAJIBIX YHCEN ¢ TOMOILBIO JECATUYHBIX APOOeH U cTeneHen
gucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHSTh TIOHATHE CTENCHW C IIeJIBIM TIOKA3aTeJieM, BBITIOJNHATh IPEOOpa3OBaHUS
BBIPQXXEHH, COIEPIKAIUX CTEMIEHU C LIEeTIBIM MTOKA3aTeIeM.

BBITIOTHATE TOXKIECTBEHHBIC MPEOOPa30BaHMs PAIIMOHAIBHBIX BRIPAXKEHUH Ha OCHOBE TIPABILT
JNEHCTBUI HAaJl MHOTOWICHAMHU U aJIT€OpanvdecKUMHE IPOOSMHU.

PackiaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOXKHUTEITH.

[TpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUHN ISl PEIICHHs Pa3TUYHBIX 3a/1a4 U3 MATEMaTUKH,
CMEKHBIX MPEJIMETOB, U3 PEATbHON PAKTHKH.

YpaBHeHUsS M HEPaABEHCTBA



Pewiates nuHelHbIE, KBa{paTHBIE YPABHEHUS U pAllMOHAIbHBIC YPABHEHUS, CBOAAIIMECS K HUM,
CUCTEMBI IBYX YPABHCHHH C JBYMs IEPEMCHHBIMHU.

[TepexoauTh OT CIOBECHOH (POPMYITMPOBKH 33/1a4H K €€ airedpandecKoil MOIeIH ¢ MOMOIIBIO
COCTaBJICHUS YPaBHEHMS WM CUCTEMBl YPABHEHMM, MHTEPIPETHUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y ITOIYy4CHHBIN pe3ysbTar.

[IpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JI CPAaBHEHHsS, OLIEHKH; PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOW MEPEeMEHHOH M HMX CHCTEMbI; JaBaTh IpadUUecKyl0 HILUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUUHA

9 kJ1acc

[ToHnMaTh W HCIONB30BaTh (YHKIIMOHAJIBHBIC TMOHATHS U SI3BIK (TEPMHHBI, CUMBOJIUYECKUE
0003HaYCHHS); ONPENENITh 3HAUeHHWE (YHKIMK MO 3HAYCHHUIO apryMEHTa; OIpPEACIsuTh
cBorcTBa (DyHKIMU 110 €€ rpaduKy.

CrpouTth rpaduky d1eMeHTapHbIX GyHkumid Buga y = ki, y = X2,y = %,y =YX, y = |x|;
OIKCHIBATH CBOWCTBA YMCIOBOW (PYHKIIUU 110 €€ TpaduKy.

Yuciaa 1 BLIYUCIECHUSA

CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

Beimonuate apudmMeTnueckue AEHCTBHS C pallMOHAIBHBIMU YMCIAMU, COYeTas YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxonuThs 3HaueHus CTENEHEH C LENbIMU II0Ka3aTelsIMU M KOPHEW; BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyIJsTh NEHCTBUTENIBHBIE YUCIIA, BBIOIHATh IPUKUIKY PE3YJIbTaTa BBIUUCICHUN, OLICHKY
YHCJIOBBIX BBIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemate JIMHEHHBIE U KBaJpaTHbIC YPAaBHEHWS, YPAaBHEHUS, CBOJALIMECS K HUM, IPOCTEHUIINE
JpOOHO-pallMOHANIbHBIE YPaBHEHUSI.

Pemate cuctemsl IByX JIMHEWHBIX YPaBHEHHMHM C JBYMsS IIEPEMEHHBIMH M CUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM.

Pemate TexkcToBbIe 3a1a4n aIreOpandeckuM CIOCOOOM C MOMOILBIO COCTABJICHUS! YPABHEHUS
WUJIU CUCTEMBI IBYX YPaBHEHMM C JBYMS IIEPEMEHHBIMU.

IIpoBOoaNTH IpOCTEWIINE HMCCIECAOBAHUS YPAaBHEHMH M CUCTEM YPABHEHUM, B TOM YHUCIE C
OpUMEHEHHEM TrpadUuyecKux IpeacTaBleHull (yCTaHAaBIUBaTb, UMEET JIM YPABHEHUE WM
CUCTEMAa YpaBHEHUH pEIlIeHus], €CIIU UMEET, TO CKOJIBKO, U Ip.).

Pemiate nuHelHbIe HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA; N300pakaTh pellieHHE HEPABECHCTB
Ha YMCIIOBOM IIPSIMOM, 3aIIMChIBATh PEIICHHUE C TOMOIIBI CUMBOJIOB.

Pemate cHCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIKOYAIOIIUE KBaJpaTHOE
HEPAaBEHCTBO; U300pakaTh pEIICHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alMChIBATh
pelleHne C IOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacrno3HaBaTh (YHKIIMH W3Y4EHHBIX BHIOB. [10Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOOPJAMHATHOMH 1ockocTH rpadukoB ¢pyHkiuid Buaa: Yy = kx,y =kx + b,y = k/x,y = ax? + bx
+c,y=x3y = VX, Yy = |x| B 3aBHCHMOCTH OT 3HaYEeHUH KOA(PPHUIIMEHTOB; OMTUCHIBATH CBOMCTBA
(byHKUIUH.

CtpouTh W H300pakaTh CXEMAaTHYECKH TpaduKd KBaAPATHUYHBIX (QYHKIUH, OMHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMIA MO UX TpadrKaM.

Pacrmo3HaBaTh KBaApaTHYHYIO (DYHKIHIO MO (HOpMyse, TPUBOANUTH MPUMEPHI KBaJAPaTHIHBIX
(GYHKINH U3 peallbHOW KHU3HH, GPU3UKU, TECOMETPHUH.

ApudmMernyeckasi M reoMeTpu4YecKasi Iporpeccuu

PacriozHaBath apu(MeTHYECKYyI0 U TEOMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIIOCO0ax
3aJaHusl.

BbIMONHATE BBIYUCIEHHUS € MCIOJNb30BaHUEM (opMya N-TO uieHa apuMETHYECKOW U
reOMETPUUYECKON TPOrpeCCUii, CyMMBbI MEPBBIX N YJIEHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.



YYEBHO-METOANYECKOE OBECHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA

1.

Anrebpa, 7 xmacc/ MakapeiueB HO.H., Munmiok H.I'., Hemko K.M. u npyrue,
Axuunonepnoe obmiectBo «M3narensctBo «IIpocBemenue»

Anrebpa, 7 knacc/ Mep3nsak A.l'., TlomsakoB B.M.; nox penakmueit ITomonsckoro B.E.,
OO01ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCThbIO M3parensckuii nentp «BEHTAHA-
['PA®»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenne»

Anrebpa (B 2 yactsx), 7 knace/ Yacte 1: MopakoBuu A.T'.; Yacts 2: Mopakosud A.l'. u
npyrue; roja penakiueit Mopakosuda A.I'., O01ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO
«A101] MHEMO3M1HA»

Aunrebpa (B 2 yactax), 8 kimace/ Hacte 1: Mopakouu A.I'.; Hacte 2: Mopakosud A.l'. u
npyrue, noa pegakuueit Mopakosuua A.I'., O01iecTBO ¢ OrpaHU4YEHHON OTBETCTBEHHOCTBIO
«1O1Ll MHEMO3UHA»

Anrebpa, 8 xmacc/ MakaperueB FO.H., Munmok H.I'., Hemkos K.M. u npyrue; mox
penakuueit TensikoBckoro C.A., AkunonepHoe o0miectBo «M3natensctBo «lIpocBemenne»
Anrebpa, 8 kmacc/ Mepsmsaxk A.I'., Ilomouckuit B.b., Sxkup M.C.; mox penaxuuein
[Tononsckoro B.E., O0miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCThIO M31aTenbcKuii EHTP
«BEHTAHA-T'PA®»; AkuuonepHoe obmiectso «M3narensctBo «lIpocBerienne»
Anrebpa, 9 kmacc/ Mep3nsak A.l'., TlomsakoB B.M.; nox penakmueit Ilomonsckoro B.E.,
OO01iecTBO ¢ OrpaHUYEeHHOW OTBETCTBEHHOCThIO W3nmarensckuit nentp «BEHTAHA-
['PA®»; AxunonepHoe oobmectBo «M3narenscTtBo «lIpocBemenne»

Anrebpa, 9 kmace/ Mopakosua A.I'., Cemenor I1.B., Anekcanaposa JI.A., Mapraxaesa
E.JI., OGmectBo ¢ orpannyeHHoi orBeTcTBeHHOCThI0 «BMTHOM. JlaGopaTopus 3HaHU»;
AxkunonepHoe obmectso «M3narenscrBo «lIpocsemenne»

Anrebpa, 9 xmacc/ Makapeiues FO.H., Mungrok H.I'., Hemxo K.M. u gpyrue,
AxkuuonepHoe obmectBo «M3narensbctBo «lIpocsemienue»
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