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1. IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O TIPEJMETA
«AJITEBPA»
[Iporpamma obecrieunBaeT JOCTHKEHUE CICAYIOUINX PE3YIbTaTOB OCBOCHHUS 00pa30BaTEIbHON

MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusL:

Juunocmmuvie pezynbmamyl 0C8OEHUA RPOZPAMMBL XAPAKMEPUIYIOMCA:

1. IlaTpuoTHYECKOE BOCIIMTAHME: IIPOSBICHUEM HHTEPECA K POLUIOMY U HACTOSIILIEMY POCCUMCKOM
MaTeMaTHKH, IIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSM POCCUHCKUX MaTEMaTHKOB U POCCUIICKOM
MaTEeMaTHYECKOH LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX AOCTHKECHUH B APYrUX HAyKaxX M MPUKIaIHBIX
chepax.

2. I'pasxnaHcKkoe M IyXOBHO - HPABCTBEHHOE BOCIIUTAHME:

c(hOpMHPOBAHHOCTHIOOTBETCTBEHHOT'O OTHOIIEHUE K YUYSHHIO, TOTOBHOCTBIO U CIIOCOOHOCTBIO
o0yJaronmxcs K CaMOpa3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIINHU K OOYUICHHIO U
MO3HAHMUIO;

c(hOpMHPOBAHHOCTHIO KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIICHUH U COTPYJHHYECTBE CO
CBEPCTHHUKAMH, CTAPIIINMHU H MJIAJAIINMH B 00pa3oBaTeIbHON, OOIIECTBEHHO TIOJIe3HON, y4eOHO-
HCCIICI0BATENbCKOM, TBOPUECKON U APYI'UX BUIAX ACATEIBHOCTH;

TOTOBHOCThH K BBHITMOJIHEHHIO OO0S3aHHOCTEH IrpakJaHWHA M pealn3allly ero MpaB, MPeICTaBICHUEM O
MaTeMaTHYECKHX OCHOBaX (YHKIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHUH, IPOLIEAYD
TpakIaHCKOT0 001ecTBa (BRIOOPHI, OIIPOCH U TIP.);

TOTOBHOCTBIO K 00CYKACHUIO STHUECKUX TPOOIIEM, CBA3aHHBIX C MPAKTHYECKUM MPUMECHEHHEM
I[OCTI/I)KCHI/If/i HAayKH, OCO3HAHUEM BAXXHOCTU MOPAJIbHO — 3TUYECKUX NPHUHIUIIOB B ACATCIBHOCTH
Y4EHOT0

3. TpynoBoe BocnuTaHue:

yCTaHOBKOfI Ha aKTUBHOC YYaCTHUC B PCHICHUHN MPAKTUYCCKUX 3adayd MaTeMaTHYeCKON HaIlpaBJICHHOCTH,
OCO3HAHMEM BAXHOCTH MaTeMaTHYeCKOTr0 00pa30BaHMs Ha MIPOTSLKEHUH BCEH )KU3HU VTS yCIIEIIHON
JUTSI YCTIETITHOW PO eCCHOHABHON e TeTHOCTH,0CO3HAHHBIM BBIOOPOM TaJlbHEUIIIETO
oOpa3zoBaHus Ha 6a3e OPUEHTUPOBKH B MUpe npodeccuii 1 MpodecCHOHANBHBIX MPEANOYTCHUH 1
MOCTPOCHUEM HWHIUBHUIYaJbHON 00pa30BaTeIbHON TPACKTOPHH C YIETOM YCTOHUMBBIX
MO3HABATEIbHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEM.

4. JcTeTHYecKOe BOCTIMTAHUE:

CIOCOOHOCTBIO K 3MOIIMOHATBHOMY U 3CTETHYECKOMY BOCIPUSATHIO MAaTEMaTHUECKIX O0BEKTOB, 3a/1a4,
peLICHNH, pacCy>KACHUI; YMEHHUIO BUJCTh MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE.

5. IleHHOCTH HAY4YHOI'0 MO3HAHHUS:CPOPMUPOBAHHOCTBIO LIEIOCTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTHK;
MPEICTABICHUE O MATEMAaTHUECKON HayKe KaK c(epedeIoBeYeCKO AeATeIbHOCTH, 00 3Tanax eé
PasBUTHAO €€ 3HAYMMOCTUIJIS Pa3BUTHS LIUBUIM3ALIUH; OBJIAaJCHNE SI3bIKOM MAaTEMaTHKH U
MaTeMaTUYECKOH KYJIbTYPO KaK CPEJICTBOM IIO3HAHUS MUPA:

YME€HHE ACHO, TOYHO, T'PAMOTHO H3JiIaraTb CBOU MBICJIU B yCTHOﬁ ¥ TTMCHbMEHHOM p€4uu, NIOHUMATh CMBICJI
MOCTaBJIEHHOH 3a[jauu, BEICTPauBaTh apryMEHTAINIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;
KPUTUYHOCTH MBIINIJICHUA, YMCHHUE, paCllO3HAaBaTh JIOTUYCCKU HECKOPPECKTHBIC BHICKA3bIBAHUAA,
OTJIMYATh THIIOTE3Y OT (haKTa;

KPEaTUBHOCTH MBILIUICHHS, MHULIMATHBA, HAXOJYNBOCTh, AKTUBHOCTD IIPH PEIICHUH AJIre0pandecKux
3a1a4;
yMEHHE KOHTPOJIUPOBATH MPOIIECC U PEe3yIbTaT yueOHOW MaTeMaTHIECKON AeSITETbHOCTH

6. dusnyeckoe BOCMMTAHUE:

['0TOBHOCTBIIPUMEHSATh MaTEMaTHUECKHIE 3HAHNUS B MHTEPECax CBOETO 3/10POBbs, BEACHUS 30POBOIO
o0pa3a )KH3HHU (3I0pOBOE MUTaHUE, COANAHCHPOBAHHBIN PEKUM 3aHSATHH U OTHBIXA, PETYJISIpHAs
¢du3nueckas akTHBHOCTB);
c(OpMHUPOBAHHOCTHIO HABbIKA peQIIEKCUH, TPU3HAHUEM CBOETO NIPaBa Ha OLIMOKY U TAaKOTO XKe
npaBa JIPYroro 4eaoBeKa.

7. JKoJI0rHYecKoe BOCIUTAHHUE:

OpHEHTalMs Ha IPUMEHEHHE MaTeMaTHYECKUX 3HAHUIUIS PeIeHus 3a/1a4 B 00JIACTH COXPaHHOCTH
OKpY>Kalollei cpe/ibl,INTaHuPOBAaHKE MOCTYIIKOB U OLEHKH UX BO3MOXKHBIX MOCIIEICTBUN IS
OKpY>Karollleu cpejibl;

0CO3HaHHUE MI00ANTBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIeM U IyTel UX PelleHHSI.



Memanpeomemmnvle pe3yibmamoi:

1) ymeHHe CaMOCTOSTEIBHO IIAHUPOBATh AIbTEPHATHBHBIC ITYTH JOCTIKCHHUS LIeNIeH, OCO3HAHHO
BBIOMpaTh Hanbomee 3PPEeKTUBHBIC CIIOCOOBI pellIeHNs] YIeOHBIX U MMO3HABATEILHBIX 3a/ay;

2) yMeHHE OCYUIECTBIATH KOHTPOJb 110 pe3yabTaTy U M0 cnoco0y ACHCTBHS HA YPOBHE POU3BOIBLHOTO
BHMMAaHHUS U BHOCUTh HEOOXOANMBIE KOPPEKTHBEL;

3) ymeHue afeKBaTHO OIIEHWBATH MPABHIFHOCTH MM OIMIMOOYHOCTD BHITIOJTHEHHUS yueOHOI 3anaum, e
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PELICHUS;

4) oco3HaHHOE BIIJEHIE JOTHUECKUMHU JIEHCTBUSIMH ONpPEeNIEHHUS TIOHATHI, 0000IIeHNs, YCTaHOBICHHS
AHAJIOTHUH, KJIAaCCU(HUKAIIMK Ha OCHOBE CAMOCTOSTEIBHOTO BEIOOPAa OCHOBAHUH U KPHUTEPHUEB,
YCTaHOBJICHHUS! POJJOBUIOBBIX CBS3EH;

5) yMmeHHe ycTaHaBIUBATh NPUYMHHO-CIICICTBEHHBIC CBSI3H; CTPOHUTH JIOTHUECKOE pacCyKICHUE, eNaTh
YMO3aKIIfoueHNe (MHIYKTHBHOE, JICTYKTHBHOE M 110 aHAJIOTHHN) U BBEIBOJIBI;

6) yMeHHe co3JaBaTh, IPUMEHITH U MPeOOPa30BhIBATH 3HAKOBO- CHMBOJIMYECKUE CPEICTBA, MOACTH U
CXEMBI JJIsl pellieHHs] y4eOHBIX U MO3HABATENbHBIX 3a/a4;

7) yMeHHe OpraHH30BBIBATH YI€OHOE COTPYIHHYECTBO H COBMECTHYIO JICATEIBHOCTD C YUUTEIEM H
CBEpPCTHHKAMHU: OTIPEAEIATH LIENH, pactpeaeseHne QyHKIMNH 1 pojied yIaCTHUKOB, B3aUMOICHCTBHE
1 o01me crnocoObl paboThl; YMEHUE pabOTaTh B IPYIINE: HAXOAUTH 00IIEe PEIICHUE U pa3peliaTh
KOH(JIUKTHI Ha OCHOBE COTJIACOBAHMS TO3UIMH U YI€Ta HHTEPECOB; CIAYIIATh MapTHEPA;
bopMyIHpoBaTh, apryMEHTHPOBATH M OTCTANBATh CBOE MHECHUE,

8) ChOopMHUPOBAHHOCTH M Pa3BUTHE YUSOHON U OOIIEIOIB30BATEIBLCKON KOMIIETCHTHOCTH B 00JIaCTH
WCTIOJIb30BaHMs HHPOPMAIIMOHHO-KOMMYHHKAaMOHHBIX TexHonoruid (MKT-koMneTeHTHOCTH);

9) mepBoOHaYaNBHBIEC IPEACTABICHHUS 00 UACAX M O METOJaX MATEMAaTHKH KaKk 00 YHUBEPCATBHOM SI3BIKE
HAayKH U TEXHHUKH, O CPEACTBE MOACITHPOBAHUS SBICHUH U TPOLIECCOB;

10) ymeHHe BHIETh MATEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOIIEMHOMN CUTYalluU B IPYTUX
JHMCIHUIUIAHAX, B OKPY’KarOIeH )KU3HH;

11) ymeHHe HaXOUTh B Pa3IMYHBIX HCTOYHUKAX HHPOPMALIUIO, HEOOXOIMMYIO JJISl PEIICHHS
MaTeMaTHYEeCKHUX MPOOJIeM, U MIPEICTABIATh €€ B IOHATHOU (hopMe; MPUHUMATD PEIICHUE B YCIOBUIX
HETIOJIHOW ¥ U30BITOYHOM, TOYHOH U BEpOATHOCTHOM HH(pOpPMAaLINHY;

12) ymMeHHe TOHUMATH H MCIIOIb30BaTh MaTEMaTHIECKHE CPEICTBA HATIISITHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) ISl WUTIOCTPAIlUH, HHTEPIIPETAllN, apTyMEHTAIUH;

13) yMeHHe BBIABUTaTh THIIOTE3bI MTPU PELICHUH YUeOHBIX 3314 U IOHUMATh HEOOXOJMMOCTh MX
HPOBEPKH;

14) ymeHHe IPUMEHATh WHIYKTUBHBIE U JICyKTHBHBIE CIIOCOOBI PacCyKIACHU, BUACTh PA3IMYHbIC
CTpaTeTHH PEUICHUS 3a1a4;

15) moHMMaHue CYITHOCTH aIrOPUTMUYECKHUX MPEANUCAHUN 1 YMEHHUE JICHCTBOBATh B COOTBETCTBHU C
HPEUIOKEHHBIM aJITOPUTMOM;

16) yMeHHE caMOCTOSATEIFHO CTaBUTh LIENH, BRIOUPATH M CO3/IaBaTh JITOPUTMBI [T PEIICHUS] Y1eOHBIX
MaTeMaTHYeCKUX Mpobiem;

17) yMeHHe IIIaHUPOBATh U OCYIIECTBIISTH AEATEIBHOCTD, HANIPABICHHYIO HA PEIICHUE 3a71a4
WCCIIEIOBATENBCKOTO XapaKTepa.

IIpeomemmnuvie pezynomamot:

1) ymeHue paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYpPHPOBaHHUE, U3BJICUCHNE HEOOX0AUMON
WHQOPMAIUH), TOYHO ¥ IPAMOTHO BBIPaXKaTh CBOU MBICIIH B YCTHOH U TMCbMEHHOM PeYH, IPUMEHSIS
MaTeMaTHYEeCKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY, UCTIOIH30BATh Pa3INYHBIE SI3BIKM MaTeMaTHKU
(croBecHBIN, CHMBOIMYECKUH, rpaduuecKuil), 000CHOBBIBATH CYXKACHUS, TPOBOANUTh
KJIacCH(UKAIIHIO, I0Ka3bIBATh MATEMaTHUECKUE YTBEPIKICHUS,

2) BrazeHue 0a30BBIM MOHATHHHBIM aNiapaToM: UMETh MPEJCTaBICHUE O YUCIIE, BIaJICHUE CUMBOJILHBIM
S3BIKOM QJIT€0pbl, 3HAaHUE 3JIEMEHTapHBIX (YHKIMOHAIBHBIX 3aBUCUMOCTEH, UMETh PEACTaBICHHUE O
CTaTUCTUYECKHUX 3aKOHOMEPHOCTSIX B peaJIbHOM MHPE U O Pa3IMYHBIX CIIOCO0aX UX U3y4YeHHUs, 00
0COOEHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapakTep;

3) yMmeHHe BBINOJHATH anreOpandeckre npeodpa3oBaHus PalMOHAIBHBIX BEIPAKEHHUA, TPUMEHSTh UX
JUTS PeLIeHUs y9eOHBIX MaTeMaTHUECKUX 3a1a4 U 33/1a4, BOSHUKAIOUINX B CMEKHBIX yUEOHBIX
npeaMeTax;

4) yMeHHe MOoJIb30BaAThCS MATEMAaTHUECKUMHU (POPMYJIAMH U CAMOCTOSITEIILHO COCTABISTH (HOPMYITBI
3aBHCUMOCTEN MEKAY BETMUYMHAMHU Ha OCHOBE 000OIIEHNS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA,;

5) ymeHwue pemaTh JIMHEIHBIE U KBaIpaTHbIE YPaBHEHHUS M HEPABEHCTBA, a TAK)Ke MPUBOIUMBIE K HUM
ypaBHEHUs, HEPABEHCTBA, CUCTEMBI; IPUMEHSTH TpauuecKre MpeICTaBICHHS JJIsl pEIICHHS 1



UCCIEeI0BaHUS YPAaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSITH OMYUYECHHBIC YMEHUS ISl PEIICHUS
3a/1a9 U3 MaTeMaTHKH, CMEKHBIX ITPEAMETOB, TPAKTHKH;

6) oBIAJCHHE CUCTEMON (DYHKIIMOHATHHBIX MOHITHH, ()YHKIIHOHAIHLHBIM S36IKOM H CUMBOJIUKOM,
YMEHHE CTPOUTH rpaduku QYHKIU, OMMCHIBATh UX CBOHCTBA, UCIIOIB30BaTh (DYHKIIMOHATHHO-
rpaduUIecKue IPEICTABICHHUS I OTIMCAHMI M aHAJTN3a MAaTEMATHIECKHX 33a7ad M PEATbHBIX
3aBHCHUMOCTEI;

7) OBIaJicHUE OCHOBHBIMH CIIOCOOAMU TIPEICTABIICHUS M aHAJIN3a CTATUCTUYCCKHUX JIAHHBIX; YMEHUC
pelmaTs 3aa91 Ha HaXOXK/IEHNE YaCTOTHI M BEPOSITHOCTH CITYYailiHBIX COOBITHH;

8) yMeHue MpUMEHATh U3ydeHHBIE IOHATHUS, PE3YNIbTAaThl M METO/BI TIPU PEIICHUH 33/1a4 U3 Pa3THIHBIX
pa3lenoB Kypca, B TOM YHUCIIE 33/1a4, HE CBOJISAIINXCS K HEMOCPEACTBEHHOMY ITPUMEHEHUIO
W3BECTHBIX AJITOPUTMOB.

I[Inanupyemble pe3yJbTaThbl H3y4YeHHS Kypca aaredpsl B 7-9 kiaccax

PALIMOHAJIbHBIE YN CJIA
BrITycKHHUK HayqnTCS:

1) moHMMAaTh OCOOCHHOCTH JACCATUYHON CUCTEMbI CUHCIICHHUS,

2) BIAACTh MOHITHUAMH, CBI3aHHBIMU C JISTUMOCTBIO HATYypPaJIbHBIX YHCEIT,

3) BBIpakaTh YHMCIIAa B 3KBUBAICHTHBIX OpMax, BEIOHpas HAHOOJIee MOAXOSAIYI0 B 3aBUCUMOCTH OT
KOHKPETHOH CUTYyalluu;

4) cpaBHUBaTh U YIOPSIOYUBATH PALIMOHATIBHBIE YHCIIA;

5) BBITIONHATH BBIYUCIICHUS C PAIlHOHANBHBIME YHCIAMHU, COUETasl YCTHBIE M MIMChMEHHBIE TIPUEMBI
BBIYMCIICHAN, IPUMEHEHHE KaIbKYIATOPA;

6) HCIIOJIb30BATh MOHATUA U YMCHUS, CBA3AHHBIC C IIPONIOPIHUOHAIBHOCTBIO BEJIMYMH, IPOLICHTAMU B
XOJIe pelIeHNs MaTeMaTHIECKIX 3aJa4d ¥ 3a/1a4 U3 CMEXHBIX IPEIMETOB, BEITIONHATH HECIIOKHEIE
MPAKTHYECKUE PACUETHI.

BBIITyCKHUK OJTYYUT BO3MOKHOCTB!

7) IMO3HAKOMUTBCA C IMMO3UIITMOHHBIMH CUCTEMaMU CHHUCICHUA C OCHOBAHUSAMU, OTIIMYHBIMUA OT 10,

8) yrmyOuTh 1 pa3BUTh MPEACTABICHHS O HATYPAIBHBIX YHCTIaX U CBOWCTBAaX JETMMOCTH;

9) Hay4yHMThCS HCIOIB30BAThH MPUEMBI, PAIMOHATM3UPYIOIIIE BEIYUCICHNUS, TPHOOPECTH MIPUBBIUKY
KOHTPOJIMPOBATh BEIYUCICHHS, BBIOUPAst OJXOISIINHN I CUTyalluH crocod.

JIEVCTBUTEJIbHBIE UNCJIA

BbIITyCKHUK HAYy4YUTCS:

1) ucnonp30BaTh HaYaJIbHBIE IPEICTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHCET;

2) BiajeTh NOHSATHEM KBaJPATHOT'O KOPHS, IPUMEHSATh €r0 B BHIUNCIICHHSX.

BEINyCKHUK MTOJTYYUT BO3MOKHOCTB!

3) pa3BUTH MpECTaBICHNE O YHCIIE U YHCIOBBIX CUCTEMax OT HaTypajJbHBIX JIO AEHCTBUTEIBHBIX YHCET;
0 pOJIY BBIYMCIICHHUH B YEIOBEUYECKOM MPAKTUKE;

4) pa3BUThH U YIIIyOUTH 3HAHUS O AECATUIHOMN 3aMICH AEWCTBUTENBHBIX YHceN (MEpUOINIECcKUe U
HEMEePUOINIECKUE APOOH).

N3MEPEHUNA, ITPUBJIMIKEHNM A, OLIEHKHA

BbIITyCKHHUK HAYYUTCS:

1) ucronb30BaTh B XO/I€ PELICHHS 33/1a4 AJI€MEHTapHbIE MIPEICTaBICHNUS, CBSI3aHHBIE C TPUOIIKEHHBIMU
3HAYEHUSAMH BEJTMYHH.

BEINyCKHUK MTOJTYYUT BO3MOKHOCTB!

2) TMOHSTB, YTO YHCIIOBBIE JAHHBIE, KOTOPBIE HCIIOIB3YIOTCS [T XapaKTEPUCTHUKH 00BEKTOB
OKPY>KaloOIIEro MUpa, SIBJISIOTCS IPEUMYIIECTBEHHO MTPUOIMKEHHBIMH, YTO MO 3aIHCH
NpUOIMKEHHBIX 3HAYEHHH, CoiepKaIuXcsl B MHPOPMALMOHHBIX HCTOYHUKAX, MOXKHO CYITUTh O
MOTPEITHOCTH MPUOTMKESHHUS;

3) MOHATH, YTO NOTPEIIHOCTH Pe3yiIbTaTa BEIYUCICHUN T0JKHA OBITH COM3MEPUMA C TTOTPELUTHOCTHIO
UCXOIHBIX JaHHBIX.

AJITEBPANMYECKUE BBIPAXKEHUA

BrInTycKHHUK HayqnuTCS:

1) BMageTh NOHATHAMH «TOKIECTBOY», KTOKIECTBEHHOE MTPe0Opa3oBaHUey», PEIIaTh 3a/1a4H, COICpKaIlUe
OyKBEeHHbIE JTaHHBIE; paboTaTh ¢ (hopMyIIaMu;



2) BBIMONHSATH MPEOOPA30BaHUS BRIPAXKEHUIA, COJCPIKAIIUX CTEIICHU C I[SJIBIMH MTOKa3aTeIIMU U
KBaJIpaTHBIC KOPHHU;

3) BBINONHSATH TOXKACCTBEHHBIC TPEOOpA30BaHUsI PAIlOHAIBHBIX BRIPAKCHUN Ha OCHOBE TPaBUIT
JICHCTBUIA HAJl MHOTOWICHAMH U aNreOpandecKuMH Jpo0sMu;

4) BBITOJNHATH PA3JI0KEHIE MHOTOYJICHOB HA MHOXKUTEIIH.

BBINyCKHUK MOJyYUT BO3MOXKHOCTB!

5) HAy4YHUTbHCS BBHITOIHITH MHOTOIIATOBBIC TPEOOpa30BaHMsI PAIIMOHAIBHBIX BRIPAXKCHUH, IPUMEHSIS
IITUPOKHH HA0Op CITOCOOOB M MPHUEMOB;

6) PUMEHSATH TOXKJCCTBEHHBIC TPe0oOpa3oBaHMs IS PEIICHHS 33/1a4 U3 PA3IIUYHBIX PA3JIENoOB Kypca
(Hampumep, 1715 HAXOKACHUS HAaUOOJIBIIIETO/HAMMEHBIIIETO 3HAUCHHSI BRIPAXKCHUS).

YPABHEHUA

BrInycKHUK HayduTCs:

1) pemaTs OCHOBHBIC BUbI PAIIHOHATILHBIX YPaBHEHHUH C OTHOM MEPEMEHHON, CUCTEMBI IBYX ypaBHEHUI
C IBYMsI IEpEeMEHHBIMUY;

2) TOHMMATH ypaBHEHHE KaK B)KHEHIITYI0 MaTEeMaTHUECKYIO MOJIETb JJIsl OTIMCAHUS ¥ N3yUCHUS
PasHOOOpPa3HBIX peabHBIX CHUTYaAINi, pelIaTh TEKCTOBbIC 324K aNreOpanieckuM METOIOM;

3) mpuMeHsTh rpaduuecKue MpeACTaBICHU Ui UCCIeIOBaHMUs YPaBHEHUH, UCCIICIOBAHUS U PELLICHNUS
CHCTEM YPaBHEHHUH C IBYMsI IEpEeMEHHBIMHU.

BBIITyCKHUK MOJTYyYUT BO3MOKHOCTB!

4) oBmajeTh CrIeNUATbHBIMU IIPUEMaMU PEIIeHNs yPaBHEHUH U CUCTEM ypaBHEHUI; yBEPEHHO
NPUMEHSTH anmnapar ypaBHEHHUH /U PEIIeHHs] pa3HOOOpa3HbIX 337134 U3 MaTeMaTHKU, CMEKHBIX
IPEIMETOB, TPAKTUKHY;

5) npuMeHsTh rpaduuecKue NPeACTaBICHHS I NCCIICOBAHUS YPAaBHCHUIM, CCTEM YPaBHCHHIA,
conepkammx OyKBeHHBIE KO3 PUIHESHTHI.

HEPABEHCTBA

BbIlTyCKHUK HAy4YUTCS:

1) moOHUMATh ¥ MPUMEHSTH TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIEC C OTHOILICHHEM HEPABEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;

2) pemaTh JWHEIHbIE HEPABEHCTBA C OJJHOW NEPEMEHHON U UX CUCTEMBI; peliaTh KBaipaTHbIE
HEpaBEHCTBA C ONOPOH Ha rpaguuecKue NpeACTaBICHHS;

3) mpuMeHSTH anmnapar HEpaBeHCTB [T PELICHUS 3a1ad U3 Pa3lInIHbIX pa3JeioB Kypca.

BBIITyCKHUK MOJIYYUT BO3MOKHOCTb HAyUUTBCS:

4) pa3sHOOOpa3HBIM IIpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MIPUMEHSTH amnnapaT HEPaBEeHCTB
JUIS PELIeHUs pa3HOOOPa3HBIX MAaTEMAaTHUECKHUX 3a/1a4 U 3a/1a4 U3 CMEXHBIX IPEIMETOB, IPAKTUKY;

5) npuMeHsTH rpaduUuecKie MpeACTaBICHUs ISl NCCIIeJOBAaHHUS HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKaux OyKBEeHHbIE KO OUIIHESHTHI.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKIIUU

BbIITyCKHHUK HAYYUTCS:

1) MOHUMATH M UCITOJIE30BaTh PYHKIIMOHAIBHBIC TIOHATHUS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHNSA);

2) cTpouTh rpadMKK AIEMEHTAPHBIX (PYHKIHMI; CcCIeJ0BATh CBOMCTBA YUCIOBBIX (DYHKIMI HA OCHOBE
W3y4YeHHUs TIOBE/ICHUS UX IpauKOB;

3) noHuMaTh PYHKINIO KaK BOKHEHITYIO MATEMaTHIECKYIO MOJIENb TSI OTIUCAHUS TIPOIIECCOB U SBICHUIA
OKPY>KaIOIIlero MUpa, MPUMEHSTh QYHKIIMOHAIBHBIN S3bIK JUISI OIIMCAHUS M UCCIIEIOBAHUS
3aBUCHUMOCTEH MeX 1y (PU3NIeCKUMHU BeTHUYUHAMH.

BrinyCKHUK NOTYYUT BOZMOXKHOCTh HAYYUTHCSI:

4) mpoBOAWTH UCCIICAOBAHMS, CBI3aHHBIE C N3YUYCHHEM CBOMCTB (DYHKIIHMIA, B TOM YHCIIE C
UCIIOJIb30BaHUEM KOMIThIOTEPA; Ha OCHOBE IPpa)MKOB W3yYEHHBIX PYHKIMA CTPOUTH OOJIee CII0KHBIE
rpaduKy (KycO4HO-33JaHHbBIE, C «BBIKOJIOTBHIMI» TOUYKAMH U T. 11.);

5) ucnonk30BaTh PYHKIHMOHATBHBIE IPEICTABICHUS U CBOMCTBA (QYHKUIMH I PELICHUs
MaTeMaTUYECKUX 3a7a4 U3 pa3JInyHbIX Pa3/eiioB Kypca.

UMCIIOBBIE ITOCJIIEAOBATEJIBHOCTHU
BrInTycKHHUK HayduTCS:
1) moHMMATh M UCIIONIB30BAThH SI3BIK IMOCIE0BATEIHHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHUS);



2) mpuUMEHSThH (POPMYJIBI, CBI3aHHBIC C ApUPMETHUECKON U TEOMETPUICCKON POTPEeCcCHii, U anmapar,
c(hopMHPOBaHHBIN IPU U3YUEHUH IPYTHX Pa3JIeNoB Kypca, K pEHIeHUIO0 3a7a9, B TOM YHUCIIE C
KOHTEKCTOM U3 PeabHOMN JKU3HH.

BBITyCKHUK TOTYYHT BO3MOKHOCTE HAYYUTHCS:

3) pematb KOMOMHUPOBAaHHBIE 3379 C MPUMEHEHHEM (OPMYIT I1-TO YJIeHa U CYMMBI IIEPBBIX 1T YWICHOB
apuMeTHIeCKON U TeOMETPHIECKOM MPOTPECcCHil, MPUMEHSS IPH ATOM ariapar ypaBHEHUH u
HEpaBeHCTB; [

4) moHNMaTh apu(PMETHIECKYIO U TEOMETPHYECKYIO IIPOTPECCHH KaK (DyHKIIMH HATYPaTbHOTO apryMeHTa;
CBSI3BIBAThH apU(IMETHUECKYIO TIPOTPECCHUIO C IMHEHHBIM POCTOM, TEOMETPHUYECKYIO — C
JKCIIOHCHIIUATBHBIM POCTOM.

OIINCATEJIbBHAS CTATUCTUKA
BrINTyCKHUK HAYYHUTCS UCIIOIB30BATh MTPOCTEHIITUE CITOCOOBI TIPEACTABICHIS U aHATTN3a
CTATUCTUYECKUX TAHHBIX.
BrITTyCKHHK MOTYYHT BO3MOXKHOCTH IPHOOpeCcTH epBOHAYATBHBIN ONBIT OPraHu3aIui coopa
JTAHHBIX TIPH MMPOBEECHIH OIPOca 0OIIECTBEHHOTO MHEHUS, OCYIIIECTBIISTh HX aHAJN3, IIPEACTABISATh
pe3yabTaThl OMPOCa B BUJIC TaOUIIBI, TUATPAMMEI.

CJIVUAMHBIE COBBITUA Y BEPOSITHOCTD
BhIMycKHUK HAYYHUTCS] HAXOAUTH OTHOCHTENBHYIO YaCTOTY M BEPOSITHOCTD CIIyYatHOTO COOBITHSL.
BBIMycKHUK MOTYYHT BO3MOKHOCTh MMPHOOPECTH OTBIT MPOBEICHHS CITyYaiHBIX 3KCIIEPUMEHTOB, B
TOM YHCIIE, C IIOMOIIBK KOMIIBIOTEPHOIO MOJIEIUPOBAHUS, HHTEPIIPETALUU UX PE3YJIBTATOB.

KOMBHUHATOPHUKA
BBINyCKHUK HAYYUTCS peliaTh KOMOMHATOPHBIC 3312491 Ha HAXOXKACHUE YrciIa 00BEKTOB HITH
KOMOWHAIIU.
BBINYCKHUK MOJIYYUT BO3MOXHOCTh HAYYUTHCS HEKOTOPBIMH CIIEIIHAILHBIM MTPHEMaM PEIICHUS
KOMOMHATOPHBIX 3a/1a4.

2. COAEPXAHMUE YUYEBHOI'O IIPEJMETA «AJITEBPA»
AJredpa 7 kaacc
I'naBa 1. BelpaskeHusi, TO3KIeCTBa, ypaBHeHUs (26 yaca)

UmncnoBele BBIpaXEHHST C IEpeMEHHbIMU. [IpocTelime TpeoOpa3oBaHUsl  BBIPAXKCHUH.
YpaBHeHHE, KOpeHb ypaBHEHMs. JINHENHOE ypaBHEHUE C OJHON IIEpeMEHHOM. Pelienne TeKCTOBBIX 3aa4
METOJIOM COCTaBIICHUsI ypaBHEHUI. CTaTUCTUYECKNE XapAKTEPUCTHUKH.

Hean: cucreMaTH3upoBaTh W O0OOIIMTH CBEACHUS O NPeoOpa3oOBaHUSAX aAIreOpandecKux
BBIPAXKEHHUN U PEIICHUN YPABHEHUM C OTHON NIEPEMEHHOM.

IlepBas Tema kypca 7 knacca SBISETCS CBA3YIOIIMM 3BEHOM MEXKIY KypCcOM MaTeMaTHKH 5—6
KJIACCOB M KypcoM anreOpbl. B Hell 3aKperuisitoTcsi BEIYMUCIUTENbHBIE HABBIKH, CHCTEMAaTU3UPYIOTCS H
00001IAI0TCSI CBEICHUS O MPE0OpPa30BaHUIX BHIPAKCHUH U pEIICHUH ypaBHEHUH.

Haxoxnenue 3Ha4eHMH YMCIIOBBIX M OYKBEHHBIX BBIPAXKEHUH AT BO3MOXHOCTH IIOBTOPHUTH C
o0yyaromuMHucs paBuiia ASHCTBUN C PAMOHAIBHBIMHA YHCJIAMHU. Y MEHUSI BHIIIOJIHATH apU(pMETHIECKUE
JEHCTBUSL C paIlOHAJLHBIMH YHCJIaMH SIBJISIFOTCS ONOPHBIMH ISl BCero Kypca anredpsl. Cnemyer
BBISICHUTH, HACKOJBKO MPOYHO OBJIAJEIM UMM Y4YallHecs, ¥ B cllydae HEOOXOJAMMOCTH OpPraHU30BaTh
MOBTOPEHHE C LEJbI0 JIMKBUIALMK BBISABICHHBIX MPoOenoB. Pa3BUTHIO HAaBBIKOB BBIYHCICHUN IOJDKHO
YIENATHCS CepPhe3HOE BHUMAHUE U B TANbHEHIIIEM MIPY U3YUYEHUH JPYTHUX TeM Kypca anreOpsbl.

B cBs13u ¢ paccMoTpeHreM Bompoca O CPaBHEHNWHW 3HAYEHUI BBIPAKEHUH PaCIIUPAIOTCS CBEIEHUS
0 HEPABEHCTBAX: BBOJATCS 3HAKU U <, NA€TCS IOHATHE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccMmoTpenun npeoOpa3zoBaHuil BeIpaXeHUH (HOPMaIbHO-ONEPATHBHBIE YMEHUSI OCTArOTCS
Ha TOM JX€ YpOBHE, ydalluecs MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBIQJICHWH Teopuen. Bmomsarcs
MOHATHS «TOXIECTBEHHO pAaBHBIC BBIPAKEHUS», «TOXKIECCTBO», «TOXKAECTBEHHOE Mpeodpa3zoBaHuUe
BBIPOKEHUI», COIEPKaHWE KOTOPHIX OYyJeT MOCTOSHHO PACKPBIBATHCS W YIIIYyOJNSATHCA MPH H3YUYCHUH
MpeoOpa3oBaHUil  pPa3IMYHBIX  aNreOpandecKuX  BbIpakeHHid. [loguepKUBaeTCsS, YTO  OCHOBY
TOXIECTBEHHBIX TPE0OpPa30BaHUNA COCTABIISIOT CBOMCTBA NCUCTBHM HAJl YHCIAMHU.

YcunnBaercss poiib TEOPETHUUECKHUX CBEIAEHMH IIPM paccMOTpEeHUH ypaBHeHuH. C Ienbro
o0ecrie4eHns 0CO3HAHHOTO BOCHPUATHS OOYYAIOMIMMUCS AITOPUTMOB PEICHUsS YPAaBHEHUN BBOJUTCS
BCIIOMOTATEJIbHOE TOHITHE PaBHOCWIBHOCTH YypaBHEHUH, (QOpMYyIHpYIOTCS W DPa3bsACHIIOTCS Ha




KOHKPETHBIX TPUMEpaX CBOWCTBA PAaBHOCWIBHOCTU. JlaeTcs TMOHATHE JIMHEHHOTO YypaBHEHUS U
HCCIIEAYeTCS BOMPOC O YHCIIE €ro KOpHeW. B cucreme ympaxkHeHWH 0c000¢ BHUMAHHUE YACISICTCS
pElICHUI0 ypaBHEHWH BHJA ax=bmpu pa3IW4HbIX 3HaYeHWsIX a u b. I[lpomomxaercs pabora 1O
(hopMUpPOBaHUIO Y 00YYAIONUXCS YMEHUS UCTIOIB30BATh allllapaT ypaBHEHUH KaK CPEACTBO JIISl PEIICHHS
TEKCTOBBIX 33/1a4. Y POBEHB CIIOKHOCTH 3aJ]ad 37IECh OCTAETCS TAKUM JKe, KaK B 6 Kiacce.

Wsyduenne  TeMbl ~ 3aBepmIaeTcsi — O3HAKOMIJIGHHEM  OOyYalOmUXCS C  MPOCTEHITNMHU
CTaTHCTUYCCKUMH XapaKTCPUCTHKAMH: CPEIAHUM apu(PMETUYSCKUM, MOJIOW, MEIUaHOW, pa3MaxoM.
VYyamuecs: JOHKHBI YMETh ITOJIb30BaTh 3TH XapaKTEPHUCTUKU TSl aHAIM3a psfa JaHHBIX B HECIOXKHBIX
CUTYaITUsX.

I'naBa 2. ®ynukuuu (18 yaco)

Oynknus, obnacte omnpeneneHus (QyHKIUU. BbuuciieHue 3HaYeHWM (QYHKIUMU 1O (opMmyIie.
I'paduk dhyukmun. [IpsMas npormopuoHaILHOCTh U ee Tpaduk. JInHelHas GyHKIus u e€ rpaduk.

Henb: 03HAKOMHUTH OOYYAIOIIUXCS C BaXHEHIIUMH (YHKIIMOHAIBHBIMH TIOHATUSMU U C
rpadukamMu MpsSMON IPOIOPIIUMOHATLHOCTH U IMHEHHOHN (PyHKIIMU 00IIero BUa.

JlanHas Tema SIBIII€TCS HA4aJbHBIM STAllOM B CHCTEMATHUYECKOH (DYyHKIIMOHAIBHOW MOATOTOBKE
oOyJarormuxcsi. 37mech BBOMATCS TaKuWe IOHATHS, Kak (QYHKITHSA, apryMEHT, 00JIacTh OIpeaelIeHUs
¢yskimn, rpadpuk GyHkiun. OyHKIMS TPaKTyeTCs Kak 3aBUCHMOCTh OJHOW NMEPEMEHHOW OT JIpYroi.
VYuyamuecss Moay4yarOT IEpBOE IMpeJICTaBIeHue O crnocobax 3agaHus (GyHKOMW. B nmaHHOW Teme
HauMHAETCS paboTa Mo (OPMHPOBAHUIO YV OOYUYAIOIIHUXCS YMECHHH HAXOAWTHh IO (opMyse 3HAUCHHE
(YHKUIMHM 10 U3BECTHOMY 3HAYCHHUIO apryMEHTa, BBIIONHATH Ty )K€ 3ajady Mo rpaduKy M pemarh 1o
rpaduky oopaTHyto 3amaauy. OyHKIMOHATIbHBIE IOHATHS MTOJIYYAI0T CBOI0 KOHKPETHU3AIMIO IIPH H3yUYEeHUN
JTUHEHHON (QYHKITMH B €€ YaCTHOT'O BHa — IPSAMOM MPOTOPITHOHATEHOCTH. YMEHHS CTPOUTh U YUTATh
rpaduky 5TUX QYHKIUI MTUPOKO UCTIONB3YIOTCA KaK B CAMOM Kypce anreOphl, Tak M B Kypcax T€OMETPUN
u (u3uKd. Yyampyecs DOMKHBI IMOHUMAaTh, KaK BIMAEeT 3HAK Ko3((dHIMEHTa Ha pPacloOXEeHHE B
KOOPIMHATHOW TUTOCKOCTH Tpaduka QyHKIUN y=KX, TAe K# 0, Kak 3aBHCUT OT 3HA4YEeHUH K U b B3aMHOE
pacnonoxenne rpaduKoB IBYX GYHKIMA BUA Y=KX+b.

dopmupoBaHKe BCeX (PYHKIMOHAIBHBIX MOHITHHA M BBIPAOOTKA COOTBETCTBYIOIIUX HABBIKOB, a
TaKkKe M3YYCHHC KOHKPETHBIX (YHKIUN COMPOBOXKAAIOTCS PACCMOTPCHUEM IPUMEPOB pPeallbHBIX
3aBUCHMOCTEH MEXIy BEIMYMHAMH, YTO CIIOCOOCTBYET YCHIICHHIO MPUKIIAJTHON HANPABICHHOCTH Kypca
anreOpsl.

I'naBa 3. Ctenensb ¢ HaTypaJabHbIM Noka3atejieM (18 yacon)

CTelleHb ¢ HATypalbHBIM IOKa3aTeIeM H ee cBoiicta. Opmounen. yHKIMK y=X’, y=X' H HX
rpauKu.

Hesab: BepaboTaTh yMEHHE BBINOJHATH JEHCTBUS HAJX CTENECHAMH C HaTypalbHBIMU
MOKA3aTeNsMU.

B nmanHHOW Teme pnaeTcst ompeneleHHe CTENeHM C HaTypalbHBIM TMoKazaTeneM. B Kkypce
MaTeMaTHKH 6 Kjacca ydalluecs y»XKe BCTPEHaIUCh ¢ MPUMEpPaMU BO3BEJEHUS YHCEN B CTENEHb. B cBs3U
C BBIYMCJICHUEM 3HAYEHUH CTENICHM B 7 KJIACCE JAETCs MPEACTABIICHUE O HAXOXKICHUN 3HAUCHUN CTETICHH
C TIOMOIIBIO KaJbKyJsiTOpa; PaccMaTpuBaioTCs CBOWCTBA CTENEHM C HATypaJbHBIM ToOkas3arenem: Ha
npuMepe J0KaszaTenbcTBa cBoiicte a™ -a” = a™"; a™ :a" = a™", e m > n; (a™)" = a™"; (@b)" =
a"b"yuarnmecst BIEpBbIC 3HAKOMSITCS C JIOKa3aTeJIbCTBAMH, IIPOBOJMMBIMH Ha aireOpandecKoM
MaTepuaje. YKa3aHHBIE CBOMCTBA CTENEHM C HATypalbHBIM IIOKa3aTeleM HaxOAST NPUMEHEHHE NpHU
YMHOXEHHHM OJHOYJIEHOB M BO3BEJCHHM OJHOYJICHOB B CTeNeHb. [IpHM HaxOXJEeHWH 3HaYeHHH
BBIPAXXCHHI COJICPIKAIIMNX CTEIICHH, 0C000e BHUMAHHE CJICyeT 00paTUTh Ha MOPSI0K JCHCTBUM.

PaccmoTpeHue (yHKIMHA y=X°, y=X TO3BOJISET IIPOIOIKUTH PaGOTy MO (JOPMUPOBAHHMIO YMEHHiL
CTpOUTh M 4WTaTh Tpaduku QyHKIMA. BaxkHo oOpaTHTh BHHMaHHE OOYYaroOIMXCS Ha OCOOCHHOCTH
rpaduka QyHKIMM y=X:rpadUK IPOXOAUT depe3 Hauyalo KOOpauHaT, ock Oy SBISETCS €ro OChIO
CUMMETPUH, IpadiK PacIoOKEeH B BEPXHEHN ITOTYIIIIOCKOCTH.

YMmenne crpouth Trpapuknm GYHKIME y=X' M y=X’ HCIOIB3YeTCS JUIi O3HAKOMICHHS
oOydaronmxcs ¢ rpauaecKuM Crioco0OM perieHus] ypaBHEHUH.

I'naBa 4. MHoro4iensl (234yaca)

MsuorousneH. CnoxeHue, BBIYUTaHWE U YMHOKEHHE MHOTOWIECHOB. Pa3inojkeHne MHOTOYIEHOB Ha
MHOHTEIH.

Hesab: BbIpaObOTaTh YMEHHE BBHIOJNHATH CIOKEHHE, BHIUUTAHUE, YMHOXCHHE MHOTOYICHOB U
pasJio’keHre MHOTOWIEHOB HA MHOKHUTEIH.

JanHas Tema wurpaer (QyHIaMEHTAIBHYIO pOJb B (QOPMUPOBAHMM YMEHHS BBIIOJHSThH
TOXKIECTBEHHbIE Ipeodpa3oBaHus anredpamyeckux BoIpaxeHnd. Dopmupyembie 31ech (GOpMaNbHO-



OTEPaTUBHBIC YMCHHUS SBJISIOTCS OMOPHBIMH TMPU HW3YUYCHUH JEHCTBUH C pallMOHANBHBIMU JPOOSIMH,
KOPHSIMH, CTETICHSIMH C PAllMOHATBHBIMHU ITOKA3aTEIISIMH.

W3yueHrie TeMbl HAYMHAETCS C BBEJACHHWS TMOHATHA MHOTOWIEHA, CTAHIAPTHOTO BHIA
MHOTOUICHA, CTEIIEHU MHOrowicHa. OCHOBHOE MECTO B ATOH TEeME 3aHMUMAIOT JITOPUTMBI JICHCTBUH C
MHOTOYJICHAMH — CJIO)KCHHE, BBIYMTAHUE M YMHOXKCHHE. Y4Jaluecs JOJDKHbI MOHUMATh, YTO CYMMY,
PasHOCTh, MPOU3BEJCHUE MHOTOYIICHOB BCEr/Ia MOXKHO TPEACTaBUTh B BHJE MHoOrowicHa. JleicTBus
CJIOKCHHUS, BEIYUTAHUS U YMHOXKEHUS MHOTOYJICHOB BBICTYIAIOT KaK COCTABHON KOMITOHCHT B 3aJJaHHSIX
Ha mpeoOpa3oBaHus IENbIX BhIpakeHui. [1oaToMy HerenecooOpa3Ho MepexoauTh K KOMOMHHPOBAHHBIM
3aJJaHHsIM TIPEXKJIE, YeM YCBOCHBI OCHOBHBIC alITOPUTMEI.

Cepbe3Hoe BHUMAaHHE B 3TOW TeMe YIENAeTCsl Pa3loKEHHWI0 MHOTOYICHOB Ha MHOXKHUTEIHU C
TIOMOIIBIO BHIHECEHUSI 32 CKOOKH OOILEro MHOXKHUTENSI M C MOMOIIBIO IpynnupoBKU. COOTBETCTBYIOIIUE
npeoOpa3oBaHus HAXOIT IUPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca, Tak U B TIOCIEAYIONINX Kypcax,
OCOOCHHO B JICHCTBUAX C PAIMOHATBHBIMH JIPOOSIMH.

B npanHOil Teme yuwamiuecs BCTPEYalOTCS C MPHUMEpaMH HCHONB30BaHUS paccMaTPUBAEMBIX
nmpeoOpa3oBaHUil TPHU PEIMICHUH Pa3sHOOOpAa3HBIX 3aJad, B YACTHOCTH NPU PEHICHWH YpaBHEHUH. DTO
MO3BOJISIET B XOJIC M3YUYCHUSI TEMBI TIPOJIOJDKUTH Pa0OTy 1o (OPMUPOBAHHIO YMEHHUS PellaTh YpaBHEHUS,
a TaKXkKe pelarh 3aJadd METOJOM COCTaBJICHHUS YypaBHEHWH. B 4MClO ynpaKHEHHWI BKIFOYAIOTCS
HECIIOKHBIE 3aJaHNs Ha JOKA3aTeIbCTBO TOKAECTBA.

I'naBa 5.®opMyJIbl COKpaNIEeHHOT0 YMHOKeHHus1 (234aca)

®opmynsi (a-b)a+b)=a’-b% (axb)’=a+t2ab+b’ (axby’=a’+t3a’b+3ab’+b’, (azx
b) (@ T a b + b’)= a’ + b’. IIpumeneHne (GOPMYJT COKPAIIEHHOTO YMHOXEHHS B IPEOOpPa3OBAHHSX
BBIPAKECHUU.

Hean: BbIpabOTaTh yYMEHHE MPHUMEHITH  (QOPMYIBl  COKPANICHHOIO  YMHOXCHUS B
HpeO6pa3OBaHI/IﬂX TCJIBbIX BI)Ipa)KCHHI;'I B MHOI'OYWICHBI U B PA3JIOKCHUHU MHOI'OYJICHOB HAa MHOXKHUTCIIN.

B nanHo# Teme mpojormkaetcs pabora mo GOPMHUPOBAHHIO Y OOYUYAIOIINXCS YMECHHUS BBIMOJHATh
TOXKJCCTBCHHBIC MpPeoOpa3oBaHUsl IeNbIX BblpakeHHid. OCHOBHOE BHHMAaHHE B TeMe YAENsIeTcs
dopmynam (a - b)(a + b) =a’ - b ?, (a £ b)* = a’= 2a b + b’. Yuammecs TOIKHBI 3HATH 3TH HOPMYIIBI H
COOTBETCTBYIOIIUE CIIOBECHBIC (hOPMYJIUPOBKH, YMETh MPUMEHATH HMX KaK «CJIBa HAmpaBo», TaK U
«crpaBa HaneBoy. Hapsiy ¢ yKkasaHHBIMH paccMaTpuBaroTcs Take hopmyist (a + b)’ =a’ + 3a’ b + 3a b’
+b’, (a£b) (a°+ ab+b’)=a’ £ b’. OgHako oHM HAXOIAT MEHbIIEE IPUMEHEHHE B Kypce, I03TOMY He
CJICOYCT U3JIMIIHE YBJICKATHCA BBIIIOJTHECHUCM pra)KHCHI/II‘/'I Ha UX HCIIOJIb30BaHUCE.

B 3akirouuTeNbHOM YAcTH TEMBI pPACCMATPHUBACTCS MPUMEHCHHE pAa3lMYHBIX MPHEMOB
Pas3IoKEHHSI MHOTOYWICHOB HA MHOXHTEIH, & TAKKe UCIIOJIb30BAHUE MPEOOPA30BAHUN [IETBIX BhIPAKCHHUN
JUTSL PEICHUs IIMPOKOTO Kpyra 3ajad.

I'naBa 6.Cucrtembl JJUHeHHbIX ypaBHeHU# (17 yacoB)
Cucrema ypaBHeHHH. Pemienne cucteMbl IBYX JUHEMHBIX YpaBHEHHUI C JByMS NEpEMEHHBIMH U €ro
reoMeTpuYecKas MHTEpIpeTanus. Pemenne TeKCTOBBIX 3a/1a4 METO/IOM COCTABIIEHUS CUCTEM YpaBHEHUH.

Leab: 03HaKOMHUTH OOYYAIOLIMXCS CO CIIOCOOOM pELICHHS CHCTEM JIMHEHHBIX ypaBHEHHUI ¢
JBYMsI TIEpEMEHHBIMH, BBIPA0OTaTh YMEHUE PElIaTh CUCTEMbl YpPaBHEHUH M IPUMEHSTh MX MPU PEIICHUU
TEKCTOBBIX 3a/1a4.

N3yyenune cucrteM ypaBHEHUU pacmpedenserca Mexay Kypcamu 7 u 9 kmaccoB. B 7 kmacce
BBOAMTCS NOHATUE CUCTEMBI U pPACCMAaTPUBAIOTCS CUCTEMBI TMHEWHBIX YPAaBHEHHI.

Wznosxenne HaYMHAETCS C BBEACHUSA MOHATHS JTMHEIHOE YypaBHEHHE C ABYMS NEpEeMEHHBIMUY. B
CHUCTEMY YIPaXHEHWI BKJIIOYAIOTCS HECIOXKHBIE 33/JaHUS HA PEUICHHE JIMHEHHBIX ypaBHEHHH C IBYMs
MIEPEMEHHBIMHU B LENIBIX YHCTAX.

®dopmupyertcsi yMeHHe CTpoUTh Tpaduk ypaBHEeHuUs ax + by=c, rue a0 wiu b0, npu pa3mTuIHBIX
3HaYeHUsIX a, b, c. BBepenue rpadudecknx 00pa3oB AaéT BOZMOKHOCTh HATJISHO HCCIIE0BATh BOIPOC O
YHUCIIE PEUIEHWH CHUCTEMBI JIByX JIMHEHHBIX YPaBHEHUH C JBYMsl NepeMEeHHbIMH. OCHOBHOE MECTO B
JTaHHOM TeMe 3aHMMAET M3Y4YEHHE ANTOPUTMOB PEIICHUS CHUCTEM JBYX JMHEWHBIX YPaBHEHUH C JABYMs
MEPEMEHHBIMU  CIIOCOOOM  TMOJICTAHOBKM UM CHOCOOOM  CJIOKEHUs. BBejieHHe CHCTEM TI03BOJISIET
3HAYUTEJILHO PACHIMPUTh KPYr TEKCTOBBIX 33Jad, pEHIaeMbIX C IIOMOIIBIO ammapara ajireOpsl.
[IpumeHeHne cucTeM YIpOILAET MPOLECC MEpPeBOjAa JAaHHBIX 33Jadd C OOBIYHOTO $SI3bIKa Ha A3BIK
YpaBHEHUI.

7. IloBTopenue (11 yacon)

Heasn: IloBropenue, o0oOimieHne W cUcTeMaTH3alysl 3HAHWHA, YMEHHUH M HaBBIKOB 3a Kypc

anredpsI 7 Kiacca.



Tpebosanusn Kk ypoeHio noozomoexku ooyuarwwuxca 6 7 Kiacce

B xone mpemnonmaBaHus anreOpbl B 7 Kjacce, paOoOThl Hal (OPMHPOBAHHEM Y OOYYAIOIIUXCS
MIEPEYUCIICHHBIX B MPOTpaMME 3HAHWUN M YMEHHU ClieyeT oOpamarh BHHMAaHUE Ha TO, YTOOBI OHHU
OBJIAJICBAIA  OBJIA/ICBATMYMEHUSIMUOOIIEY4eOHOTO  XapaKTepa, pa3HOOOpPa3HBIMH  CIOCODAMU
AesiITeILHOCTH, TIPHOOPETAIHN OITBIT:

TUTAHUPOBAHUSL M OCYIIECTBICHHUS AITOPUTMUYCCKON JEATEILHOCTH, BBHIMONHEHUS 33JaHHBIX W
KOHCTPYHPOBAHHUS HOBBIX aJIrOPUTMOB;

peleHus: pa3HOOOpa3HBIX KJIACCOB 33ja4 U3 Pa3NIMUHBIX Pa3lieNioB Kypca, B TOM 4YHCIE 3ajad,
TpeOYIOMHNX OUCKA IMYTH U CIIOCOOOB PEIICHUS;

HCCIICIOBATEIBCKOM JCSITCILHOCTH, Pa3BUTHUS HJICH, MPOBEJCHUS SKCIICPUMEHTOB, 0000IICHMS,
MOCTaHOBKHU U (DOPMYJIMPOBaHMUS HOBBIX 33]1a4;

SICHOTO, TOYHOTO, T'PaMOTHOTO H3JIOKCHHS CBOMX MBICIICH B YCTHOM W NHUCHMEHHOW peuw,
WCTIOJB30BaHMs Pa3IMYHBIX SI3BIKOB MaTeMAaTUKU (CIOBECHOTO, CHUMBOJUYECKOTO, TrpadUyuecKoro),
CBOOOHOTO MEpexo/ia C OJHOTO SI3bIKa Ha APYro¥ i WUTIOCTPAIMK, HHTEPIPETALUU, apTyMEHTAIUN U
JI0Ka3aTeNbCTRa,;

MPOBENICHUS JTOKA3aTeNbHBIX PACCY)KJCHHUN, apryMEHTAllld, BBUIBIXKCHUS THIIOTE3 W UX
000CHOBAHHS,;

MOWCKa, CHCTEMaTH3alliy, aHajiW3a W KilacCUuKalmu WHGOPMAIUY, HUCHOIb30BAHHUS
pasHooOpa3HbIX HH(OOPMAIIMOHHBIX HCTOYHHMKOB, BKJIIOYAas YYeOHYI0 W CIPABOYHYIO IUTEPaTypy,
COBpPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH.

Aureopa 8 kaacc (136 4.)

1. PanuonanbHbie Apoou (304acos)
PanonansHas npo6b. OcHOBHOE CBOWCTBO JpoOu, cokpamieHue apoOeil. CrloxeHue, BBIYUTAHHE,
YMHOXEHHE U JIeJICHUE APOoOeii.

k

[TpeobpaszoBanue paroHaIbHBIX BBIpaXKCHUH. DYHKIHS X 1 e€ rpaduk.
Iesib — BEIpaOoTaTh YMEHHUE BBIIOJIHATH TOXKACSCTBEHHBIE IPE0OPA30BAHUS PALIIOHATIBHBIX BBIPAXKEHUH.

3namb OCHOBHOE CBOMCTBO [IpoOH, palMOHaJbHBIC, LIeJble, JPOOHBIE BBIPAXKECHUS; MPABHIBLHO
yIOTPeOISATh TEPMUHBI «BBIPAKEHHUE», «TOKIACCTBEHHOE MPeoOpa3oBaHKHe», MOHUMATh (HOPMYIHPOBKY
3aJaHUl: YOPOCTUTH BBIPAKCHME, PA3JIOKUTh HA MHOXKHTENM, NPUBECTH K OOLIEMy 3HaMEHaTelllo,
COKpaTHUTh ApoOb.3Hambu nonumams HOPMYIHPOBKY 3aJaHHH: YIPOCTHTH BBIPAXKEHHUE, PA3IOKHUTH Ha
MHOXHTENM, TMPUBECTH K 0OIIeMy 3HaMeHaTello, COKpaTuTh ApoOb, CBOHCTBa OOpaTHOM
MPOTOPIUOHATEHOCTH

Ymems ocymiecTBIATE B palMOHAIbHBIX BBIPAKEHHUSX YHCIIOBBIE MOACTAHOBKU M BBIIOJHSATH
COOTBETCTBYIOIINE BBIYHCICHHS, BBIOTHATH JICHCTBUS CIOKEHUS W BBIYUTAHUS C aIreOpanvdecKuMH
IpoOsIMU, COKpamath ApoOb, BBIIOIHATH Pa3IOKEHWE MHOTOWICHA HAa MHOXHUTEIH NpPUMEHEHHEM
(GopMyJI COKpAIIEHHOIO YMHOXXEHUS, BBIIOJIHATE NPeoOpa3oBaHne palOHAIBHBIX BBIpaKEHUH. Ymems
OCYILLECTBIISITh B PAllMOHAJBHBIX BBHIPAKEHHUSX YMCIIOBBIE MOJCTAHOBKH M BBHIIIOJHITH COOTBETCTBYIOIIUE
BBIYUCIICHHSI, BBITIOJHATE JICHCTBUS YMHOKECHHUSI M JICTICHHUsI C alNreOpandecKuMU JIpOoOsiIMU, BO3BOJIUTH
IpoOb B CTENEHb, BBHINOJIHATH NMPE0Opa30BaHUE PALMOHAIBHBIX BBIPAKEHHWH; NPABUIBHO YNOTPEOSITh
(YHKIIMOHAIBHYIO TEPMUHOJIOTHIO (3HaueHHe (DYHKIUH, apTyMEeHT, rpaduK QyHKINN), CTPOUTH Trpaduk
00paTHOH MPOMOPIIMOHATBHOCTH, HAXO/AUTh 3HaYeHUsT QyHKIMH y=k/X 10 Tpaduky, o ¢popmyiie.
2. KBagpaTHbie kKopHU (254acoB)

[TonsiTre 06 uppanroHaabHOM yrcie. OOmue cBeJeHNs O AEUCTBUTENbHBIX YHCTIaX.
KBanpaTHbIil KOpeHb, TPUOIIKEHHOE 3HAUEHUE KBaPAaTHOTO KOpHs. CBOWCTBA KBaJpaTHBIX

y:\/;Heé

KOpHeil.1mpeoOpa3oBaHus BEIPAKCHUH, COEepKaINX KBaapaTHble KopHH. DyHKUMs
rpaduxk.

Henpb — cucreMaTH3UPOBATh CBEJICHNS O PAIlMOHAIBHBIX YHCIaX W AaTh MpeACcTaBIeHHE 00
MPPaLMOHANBHBIX YUCIIaX, PACIIMPUB TEM CaMbIM IIOHATHE YKCIa; BEIpab0TaTh YMEHUE BBITIOIHATh
npocTeiiune mpeodpa3oBaHus BIPAKEHUH, COEPKALINX KBAJAPATHBIE KOPHH.

3namoonpeneneHus KBaJpaTHOTO KOpHS, apu(METHIECKOTr0 KBAJIPATHOI'O KOPHSI, KaKUe YhCIia
Ha3bIBAIOTCS PAlMOHAJBHBIMH, HPPALMOHAIBHBIMH, KaK 0003HA4aeTCs MHOXKECTBO PalMOHATBHBIX
YKCcel; CBOMCTBA apr(PMETHUECKOTr0 KBAIPATHOTO KOPHSL.

Ymems BHIIONHATH MpeoOpa3oBaHUe YMCIOBBIX BBIPAKEHHUH, COAEPKAIINX KBaJApaTHBIE KOPHHU;

pelaTh ypaBHEHMs BHJA X =a; HAXOJWTh MPUOIMKCHHBIC 3HAUCHHS KBAAPATHOTO KOPHS; HAXOUTH



KBaJ[paTHbIM KOPEHb U3 POU3BEACHUs, IpOOU, CTETIIEHH, CTPOUTh I'paduk GpyHKIMU y= \/; Y HaXOJWTh
3Ha4YeHUs 3TOM (PyHKIMHU 10 TpaduKy Wwin 1o (Gopmyse; BBHIHOCHUTH MHOXHTENb W3-TOJ 3HaKa KOPHS,
BHOCUTb MHOJXHTENb II0J 3HAK KOPHSA; BBIIOJIHATH IpeoOpa3oBaHUE BBIPAXKEHUH, COIACPXKALIUX
KBaJIpaTHbIE KOPHH.

3. Keagpartnsie ypaBaenus (304ac)

KBanparnoe ypaBaenue. @opMyisl KOpHEH KBapaTHOro ypaBHeHUs. Teopema Buera. Pemenue
palMoOHANBHBIX ypaBHEHUH. Pemienne 3a1a4, NpUBOIAIIMX K KBaJPaTHBIM U PAllMOHAIBHBIM YPABHEHHUSIM.

Leas — BeIpaboTaTh yMEHUS peliaTh KBaJpaTHBIC ypaBHEHUS, IPOCTEHIIINE paliOHaIbHbIE
YpaBHEHUS U IPUMEHSTDH U3K PEIICHUIO 3a/ay.

3nams, ITO TaKkoe KBAJPATHOE YpaBHEHHE, HEIOJHOE KBAaJpaTHOE ypaBHEHUE, NMPUBEACHHOE
KBaJpaTHOE ypaBHEHHE; GOPMYJIbl TUCKPUMHUHAHTA M KOPHEH KBaJpaTHOIO ypaBHEHUs, TepeMy Buera u
o0paTHYyIO €.

Ymems pemats kBanpaTHBIE ypaBHEHUS BBIICICHUEM KBaJapara IBYWICHA, pEIlaTh KBaJpaTHbIC
ypaBHEHHUs 1o (GopMyIie, peraTte HEeloJHbIe KBaJpaTHbIE ypaBHEHUS, pellaTh KBaJApaTHbIE YPAaBHEHUS C
MOMOIIBIO TeopeMbl, 0oOpaTHOW Teopeme Buera, ncnosnbp3oBaTh Teopemy Buera ans HaxoKaeHUs
k03¢ pULIHEeHTOB ¥ CBOOOJHOTO YJieHa KBaAPATHOTO YPaBHEHUs, pellaTh TEKCTOBBIC 3aJa4H C MOMOIIBIO
KBaJpaTHBIX ypaBHCHUI.

3namoxakue ypaBHEHHs Ha3bIBAIOTCA APOOHO-pAllMOHATBHBIMH, Kakue OBIBAIOT CIOCOOBI
pelleHuss ypaBHEHM, IOHMMaTh, YTO YypaBHEHHE — 3TO MaTeMaTH4YeCKUHd amnmapaT penieHus
Pa3sHOOOPa3HBIX 3a/1a4 MaTeMaTUKH, CMEXHBIX 00JacTeil 3HaHUM, TPaKTHKH.

Ymemppemars npoOHO-paiioHaIbHBIE YPABHEHHUS, PEIlaTh YPAaBHEHUS IPpaUueCcCKUM CIOCO00M,
pelaTh TeKCTOBBIE 3a/1a4d ¢ TOMOIIBIO IPOOHO-PAIHOHAEHBIX YPaBHEHUH.

4. HepaBenctBa (24 yacoB)

UucnoBble HEpPAaBEHCTBA M HMX CBOWCTBAa. [lowiIeHHOE CIIO)KEHHWE W YMHOXKEHHE YHCIIOBBIX
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEPAaBEHCTB K OLICHKE 3HAYEHUS BbIpaKeHMs. JIMHENHOE HEPABEHCTBO
¢ oHOI nepeMeHHON. CucTeMa JTMHEHHBIX HEPAaBEHCTB C OJTHONM MEPEMEHHOM.

Henbp — BeIpaboTaTh yMEHHS pelIaTh JTUHEHHbIE HEPaBEHCTBA C OMHON NEepeMEeHHOW W X
CUCTEMBI.

3namponpeeneHue YUCIOBOI0 HEPAaBEHCTBA ¢ OJJTHOW MEepeMEeHHOM, YTO Ha3bIBAE€TCS pELIeHHEM
HEPABEHCTBA C OJHOW NMEPEMEHHOM, YTO 3HAUYHUT PEIINTh HEPABEHCTBO, CBOMCTBA YHCIOBBIX HEPABEHCTB,
MOHUMATh (OPMYJIUPOBKY 3a7aul «PEIINTH HEPABEHCTBOY.

Ymemp3anuceiBaTh U YHTATh YUCIIOBBIC NMPOMEXKYTKH, M300pakaTh MX Ha YHCIOBOW MPSIMOH,
peliaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM, pEIIaTh CHCTEMBl HEPABEHCTB C OJHOU
MIEPEMEHHOM.

YmempnipuMeHATH CBOWCTBA HEPABEHCTBA MPH PEIIEHUN HEPABEHCTB U UX CHCTEM.

5. CTeneHb ¢ 1eIbIM MOKa3aTeeM. JjieMeHThbl cTaTucTuku. (13 yacon)

Crenenb C LeNbIM MOKazareaseM U €€ cBoiictBa. CTaHAApTHBIA BHUJ 4HKCia. 3alucCh
NpuOIKEHHBIX 3HaUYeHUH. JleficTBus Hag MpUOIMKEHHBIMH 3HAYEHUSIMHL.

Heas — chopMupoBaTh yMEHHUE BBIOIHATH JCUCTBHSI HAJl CTETICHSIMH C LEIBIMU TOKA3aTeISIMHI,
BBECTH MOHATHE CTAaHAAPTHOTO BU/IA YHCIIA.

3uamp OIpeNeIeHUE CTENEHU C LENbIM M LEIbIM OTPHLATENIBHBIM IOKa3aTeleM; CBOMCTBA
CTETEeHH C IIeJTBIM MTOKa3aTeNsIMHU.

YMmempBHIIONHATE JNEHUCTBUS CO CTEHEHSAMHM C HATypajbHBIM M IEJNbIM TOKa3aTelsiMu;
3aMMCBIBAaTh YKMCIIA B CTAHAAPTHOM BHUJIE, 3aIIMCHIBAThH IPUOJIMKEHHBIC 3HAYSHHUS YUCEJ, BBITOJIHATD

JeHCTBUS HaJ NPUOIKEHHBIMH 3HAUCHHUSIMU.

COop ¥® TpyNIHpPOBKa CTAaTUCTUYECKUX JaHHBIX. HarusgHoe TmpeJcTaBlIeHUEe CTaTUCTHYECKOM
uHpOpMAITUN

6. IloBTopenne. Pemenne 3anau (14 yacos)

3akperieHne 3HaHWH, YMEHUH U HaBBIKOB, IIOTYYEHHBIX Ha YPOKaXx IO TaHHBIM TeMaM (Kypc anreOpsl 8
KJ1acca).

Tpebosanusn Kk ypoenio nodzomosku ooyuarouwuxca 6 8 Kuacce

B xone mpemnonaBanus anreOpel B 8 kiacce, paboTel HaJ (HOPMHUPOBAHUEM Y OOyUYarOIIUXCS
MIEPEYUCIIEHHBIX B MPOTpaMMe 3HAHUN M yMEHHH cieqyeT oOpamaTh BHUMAaHHWE Ha TO, YTOOBI OHHU
OBJIA/ICBAIM OBJIA/ICBAI yYMEHUSIMM  00LIey4ye0HOro XapakrTepa, pa3sHOOOpPa3HBIMH CHOCODAMH
AesITeJILHOCTH, IPHOOPETANHN OIIBIT:

IUTAHUPOBAHUSA W OCYIIECTBICHHS aJTOPUTMHUYECKON NEATEIbHOCTH, BBINOJIHEHUS 33JaHHBIX H
KOHCTPYMPOBAHHS HOBBIX aJITOPUTMOB;



peleHus: pa3HOOOpa3HbIX KJIACCOB 3a7ay U3 Pa3IMUHBIX Pa3[elioB Kypca, B TOM YHCIe 3ajad,
TPeOYIOMIMX IMOMCKA IYTH U CIIOCOO0B PEIICHMS;

HCCIIEIOBATEIBCKOM JCSITENbHOCTH, PA3BUTHS HJICH, TPOBEJACHUS 3KCIICPUMEHTOB, 000OINCHMS,
IIOCTAHOBKHU U (hOPMYIMPOBAaHUS HOBEIX 334,

SICHOTO, TOYHOTIO, T'PaMOTHOTO M3JIOXKEHHS CBOMX MBICIEH B YCTHOM W IHCBMEHHON peuH,
UCIIONBb30BaHMS Pa3IMYHBIX S3BIKOB MATEMATHKH (CIOBECHOTO, CHMBOJIMYECKOTO, TpadyHIecKoro),
CBOOOJTHOTO TIepexo/ia ¢ OJHOTO SI3bIKA HA APYroW IS WUTIOCTPAIMH, HHTEPIPETAINH, APTyMEHTAIUN U
JIOKA3aTeNILCTBA,;

MPOBEICHUST JOKA3aTEIbHBIX PACCY)KICHHH, apryMCHTAIWH, BBIABHXKCHHS THIIOTE3 M HX
000CHOBAHHS;

[IOMCKa, CHCTEMATH3alMM, aHajgW3a M KilacCUPHUKalM¥ HMHGOPMALKMK, HCIOIL30BAHMS
Pa3HOO0OPa3HbIX HH()OPMAIMOHHBIX HMCTOYHHKOB, BKJIIOYas Yyd4eOHYI0 M CIPABOYHYIO JIHTEPATYpY,
COBpPEMEHHBIE HH(OPMAITMOHHBIE TEXHOJIOTHH.

AJjredpa 9 kaace (102 4.)
1. KBaapatnunas ¢pyakuus (22 yaca)

Oynknus. Bospactanme u  yObiBanwe QyHkuuu. KsampaTHeiii TpexwieH. Pasnoxkenue
KBaJpaTHOTO TpeXWwieHa HAa MHOXHUTEIH. PemieHue 3amad myTeMm BBIJENCHHS KBaapaTa JABYWICHA W3
KBaJPATHOro TpexuwieHa. Pyukius y=ax’ + bx + ¢, eé cBoiicTBa, rpaduk. [IpocTeiinme mpeodpasoBaHus
rpa¢ukoB ¢QyHKUWH. PelieHne HepaBeHCTB BTOPO CTENEHHM C OJHON MepeMeHHOH. [Pemienue
panroHaIbHBIX HEPABEHCTB METOIOM WHTEPBAJIOB. |

Hear — BbpaboTaTh yMEHHE CTPOUTH TIpauK  KBaApaTUYHON (YHKUMHM M HNPUMEHATH
rpaduuecKue MpeaCcTaBICHUs Ul PELICHUs] HEPAaBEHCTB BTOPOM CTENEHU C OIHOW IEPEeMEHHOM.

3HATh OCHOBHBIC CBOWCTBA (YHKIMHA, yMETh HAaXOJUTh IPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHusl, yObIBaHUS (PYHKINH

YmeTh HaxomuTh 007acTh oOmpeneieHWs W 00IacTb 3HAYCHWH (YHKIWW, YUTATh Tpaduk
GyHKIMH

YMeTh pemats KBapaTHble YpaBHEHHS, ONPEACISATh 3HAKH KOPHEH

YMeThb BBITOTHATH PA3I0KEHUE KBAIPATHOTO TPEXUICHA Ha MHOXKUTEIN

YMeTb CTpouTh Tpauk (PyHKIMH y=aX  ’ BBIIONHATH HpOCTEiilIne mpeoGpa3oBaHUATPAdUKOB
GbyHKIMA

YMmeTb cTpouTh rpaduk KBagpaTHYHOH (YHKIHUH, BBIIOJHATH MPOCTEHIINE MpeoOpa3oBaHUs
rpadukoB HyHKIHI

YMeTb CTpouTh TpauK KBagpaTHYHOH (QYHKIMKW» HAXOMUTh N0 rpaduky HyIH (GYHKIUH,
POMEXYTKH, Iie QYHKIHS MPUHUMAET IOJIOKUTEIbHbIE U OTPULATEIbHBIC 3HAUCHHS.

VMeThb 10CTPOUTh rpaduk GYHKIMH y=ax’ ¥ HPUMEHATH €& CBOICTBA. YMeTh HOCTPOUTH rpaduK
dyHKIME y=ax’ + bX + ¢ ¥ IpUMEHSTH e& CBOMCTBA

YMeTh HaxoAWuTh TOKH TepecedeHus rpaduka KpagpaTtnuHoW (YyHKIMH C OCSIMHU KOOPIUHAT.
YMeTb pa3NoXKUTh KBAAPATHBINA TPEXUIICH HA MHOXKHTEIIH.

YMeTb pemarts KBaJ[paTHOE YpaBHEHHE.

YMeTp pemaTrh KBaJpaTHOE HEPaBEHCTBO alreOpaHuecKuM CIIOCOOOM. YMETh pelaTh
KBaJpaTHOE HEPABEHCTBO C MOMOIIBIO IpadrKa KBagpaTHIHON QyHKIMN

YMeTh pemats KBaJpaTHOE HEPABEHCTBO METOIOM HHTEPBAJIOB. YMETh HAaXOAWUTb MHOXKECTBO
3HAYCHUH KBa[PaTUUYHON QYHKIIHH.

YMeTs peniarb HEpaBEHCTBO ax’+Bx+c.>0 Ha OCHOBE CBOICTB KBaJpaTHYHON QYHKIMH
2. YpaBHeHM M HEPaBEHCTBA ¢ OAHOI nepeMeHHol (14 yacoB)

Ilenoe ypaBHEHHE M €ro KOpHHU. PelieHune ypaBHEHHH TpETbel U YETBEPTOM CTENEHU C OJHHUM
HEM3BECTHBIM C MTOMOIIBIO PA3JIOKEHHSI HA MHOYKHUTEIH U BBEJICHHSI BCIIOMOTaTeJIbHON TIepEeMEHHOH.

3. YpaBHeHMA M HePaBeHCTBA ¢ AByMsl epeMeHHbIMU (17 4acoB)

VYpaBHeHHE C IByMs NEPEMEHHBIMU M €ro rpauk. YpaBHEHHE OKPYKHOCTH. PemieHue cucrem,
coZiepKallluX OJIHO ypaBHEHHWE TEPBOM, a Jpyroe BTOpoll creneHd. PemieHue 3agad  METOAOM
cocTaBlieHHs cucTeM. PerieHne cucreM IByX ypaBHEHHUH BTOPOi CTETIEHH C ABYMsI [IEPEMEHHBIMH.

Less — BeIpaboTaTh yMEHHUE pelIaTh NPOCTEHIIINE CHCTEMBI, COJIEpXKAIe YPaBHEHUs] BTOPOH
CTETIEHH C IByMsI IEPEMEHHBIMH, U PEIIaTh TEKCTOBBIC 331a4K C TIOMOIIBIO COCTABIICHHS TAKHX CUCTEM.

3HATh METO/IBI PELICHUS] YPaBHEHHIA:

a) pasJIoKeHNEe Ha MHOXKUTEIH;

0) BBeZICHNE HOBO TIEPEMEHHOM;

B)rpaduyeckuii crocoo.




¥YMets pemiaTh 1enble ypaBHEHUSI METOIOM BBEJICHUS HOBOM MEepeMEHHOM

YMeTh periath CUCTEMBI 2 YPaBHEHHUH ¢ 2 TIEpEMEHHBIMHU rpapUueCKUM CIIOCO00M

YMeTh peniath ypaBHEHHS ¢ 2 IEPEMEHHBIMU CIIOCOOOM ITOJICTAHOBKH M CIIOKCHUS

YMeTh pemiath 3amadud «Ha paboTy», «HA JBUKCHHE» W JIPYTHE COCTABICHHEM CHCTEM
YpaBHEHUI.
4. ApudmMeTudeckasi 4 reomeTrpudeckasi nporpeccuu (15 yacon)

Apudmerrnueckas ¥ reoMerpuueckas nporpeccur. @opMyIbl n-ro YieHa U CyMMBI N TEPBBIX
YJIEHOB IPOTPECCHH.

Iean — math MoHATHE 00 apu(PMETHIESCKONW U TEOMETPHIECCKOH MPOTPECCHIX KaK YHCITOBBIX
MOCJIE0BATENFHOCTSIX 0CO00T0 BHIA.

JoOuThest  TOHMMAaHUS  TEPMUHOB  «UWJIEH  MOCIEAOBATEIBHOCTH»,  «HOMEp  4WieHa
MOCIIEAOBATENIEHOCTIY, «(popMyra n —To wieHa apuPpMETHIECKON TPOTPECCHIDY

3HaTh QopMyIly n —TO WieHa apu(PMETHICSCKON MPOTPECCHH, CBOMCTBA WICHOB apu(MeTHIecKon
MPOTPECCUH, CIIOCOOBI 3aJaHHsl apu(PMETUIECKOHN MPOrpeccuu

YmeTb npuMeHSITh (HOPMYTy CYMMBI N —TIEPBBIX WICHOB apU(PMETHYECKOW MPOTPECCHH MpPHU
pelIeHny 3a1a4

3HaTh, KaKas MOCIEAOBATEILHOCTh SIBISIETCS T€OMETPUUYECKOM, YMETh BBISBIIATH, SBISCTCA JIH
MOCJIETIOBATEIHHOCTh TEOMETPUUECKOM, €CIIH J1a, TO HAXOUTh q

YMeTh BBIYHCIATH JIOOOW HIEH TeOMEeTpHYecKOW mporpeccHd 1o ¢opmyse, 3HaTh CBOWCTBA
YJIEHOB T€OMETPUUYECKON MPOrpeccuu

YMeTb npuMeHATs GopMyITy TIpH peIICHUH CTAHAAPTHBIX 3a]a4
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YMeTb npuMeHaTs Gopmyny S= I-¢q IIPY pELICHUH IIPAKTUYECKUX 3a0a4
YMeTb HaX0JUTh Pa3HOCTh APUPMETHIECKON MPOTPECCHr
YMeTh HAXOUTh CYMMY N TIEPBBIX WICHOB apU(PMETHUECKON MIPOTPECCHr. Y METh HAXOIUTh
OO0 YIEH TeOMETPHUYECKON MPOTPECCHH. Y METh
HAaxOJUTb CyMMY N IEPBBIX YIECHOB I'€OMETPUYECKOMN
MIPOrpeccuy. Y MeTh pemaTh 3a1a4H.
5. Dj1eMeHTBI CTATUCTHKH U TeOpUuH BeposiTHocTell (13 yacoB)
Kombunaropusie 3agaun. [lepectranoBku, pa3Menienns, coderanus. llepecTanoBKy.
Pasmemenus. Coueranust BeposTHOCTh ciy4yaifHOro coObITUS
3HaTh (HOPMYITBI YHCTIa IEPECTAHOBOK, Pa3MEIIEeHUH, COUSTAaHHH U YMETb MOJIB30BATHCS UMHU.
YmeTh 101630BaThCs (HOPMYITON KOMOMHATOPUKH TIPY BBIYUCICHUN BEPOSTHOCTEH
6. IToBTOpenue. Pemenne 3anau (21 yac)

ITepeyeHb KOHTPOJIBHBIX PadoT

7 knace

1. KonrponbHas padora Ne 1 mo reme: «Boipaxenus. ToxnecTBa»

2. KonrposnbHas padora Ne 2 o treme: «YpaBHEHUs ¢ OJHOM NEPEMEHHOI»

3. KonrpounbHas pabora Ne 3 o teme: «JluneliHast GyHKIus

4. KonrponbHas pabota Ne 4 o Teme: «CTeneHb ¢ HaTypabHBIM TIOKa3aTeIeM»
5. KonTponsHas padota Ne 5 o teme: «CnoxeHre 1 BBIYMUTaHUE MHOTOUJICHOBY
6. KontpospHas padota Ne 6 o Teme: «[Ipon3BeicHre MHOTOUIICHOBY

7. KonrponbHas pabora Ne 7 o teme: «@opMyIIbl COKPAIEHHOTO YMHOKCHUS
8. KontponsHast padora Ne 8 o teme: «lIpeobpasoBaHue 1e0r0 BEIPasKEHHUS»
9. KonrpounbHas padora Ne 9 o teme: «CrcTeMbl TUHEHHBIX ypaBHEHUI»

10. Utorosas konTponbHas padora Ne 10

8 kiace
1. KonrtponpsHas pabota Ne 1 mo Teme: «ParoHanbHbIe TpOOH U UX CBOMCTBa»
2. KoutponsHas padota Ne 2 o teme: «[Ipoussenenue u yacTHoe Apooein»
3. Koutponsnas padota Ne 3 mo teme: «KBagpaTHbie KOpHU
4. KonrponbHas pabora Ne 4 mo teme: «[IpumMeHeHUEe CBOWCTB apUPMETUUECKOTO KBaJpPaTHOTO
KOPHS»
5. Koutponbnas pabota Ne 5 o teme: «KBagpaTHble ypaBHEHHSD



KonuTponbHas padora Ne 6 o Teme: «JIpoOHO — pallnoHaIbHBIC YPaBHCHUSD»
Kontponbrast pabora Ne 7 mo Teme: «HncaoBbIe HEPAaBEHCTBA M X CBOHCTBa

KOHTpOJ'IBHaH pa60Ta Ne 9 mo teme: «CTereHs ¢ IOCJIBIM ITOKA3aTCJIEM U €€ CBOICTBa»

6
7
8. Koutponbnas padota Ne 8 mo Teme: «HepaBeHcTBa ¢ 0JHOM MEPEMEHHON U X CUCTEMBD»
9.
1

0. HUrorosas koHTpoapHas padboTta Ne 10

9 kiacce

PRNAN R WD =

Konrtponbnas padora Ne
Kontponbhas padota No

Konrtponbnas pabora Ne
KonrtponbHas pabora Ne
KonrtponbHas pabora Ne
HroroBast koHTposIbHAs padota Ne 8

3. TEMATHYECKOE IINTAHUPOBAHUE

KonTponbaas padora Ne 1 mo teme: «DyHKIMH 1 X CBOMCTBAa. KBagpaTHBIN Tpexwien»
2 mo teme: «KBanparnaHas QyHKIND)
3 mo Teme: «Pelienre ypaBHEHH HHEPABEHCTB ¢ OJHON IEPEMEHHOM»
KonTtponbsnas padora Ne 4 1o Teme: «YpaBHEHHUS U HEPABSHCTBA C JIBYMS IICPEMCHHBIMUY

5 o Teme: «ApudMeTHIECKas TPOTPECCH
6 o Teme: «['eomeTpuyecKas mporpeccusd
7 mo teme: «DJIEeMEHThH KOMOMHATOPHUKH U TCOPHH BEPOSTHOCTEI

AJITEBPA 7TKJIACC.
Paznen/Tembl KounuectBo OcHOBHBIE BHJABI JeSITeIbHOCTH OcHoOBHBbIE
4acoB o0yyawuuxcs (Ha ypOBHe YHMBEPCAJIbHBIX | HallpaBJIeHUs!
Y4eOHBIX JeiicTBH) BOCIIUTATEJIbHOM
AesiTeJIbHOCTH
BoipaxeHnus, ToxaecTBa, 264 Haxonuth 3HaueHUs YUCIOBBIX BhIpakeHuit, a (1,2,3,4,.5
YpPaBHeHUs TaK)Ke BRIPAXKCHUM C IEPEMEHHBIMU TIPU
[YKa3aHHBIX 3HAUEHUSIX MTEPEMEHHBIX.
§1. Beipaxenws. S5y Mcronp30BaTh 3HAKM >, <, YUTATh U
§2, Hpeo6pagoBaHHe 64 COCTaBIIATH JABOWHBIE HCPABCHCTBA.
BBIPAXKEHUI. BrimonHsaTs npocreiimmne npeodpa3zoBaHust
KourponsHas paboraNel 1o 1u BBIPYKEHH: IPUBOIUTH MTOTI0OHEIE
TeMme: cllaraeMble, paCKphIBaTh CKOOKH B CyMME HITH
«Brpipaxkenus. ToxaecTBay Pa3HOCTHU BBIPAKCHHUH.
§3. YpaBHEHHs ¢ OTHO# Oy Pewate ypaBHeHus Buaa ax = b ripu
TIePEMEHHOA. pa3MYHBIX 3HaYEHUX a U b, a Takxe
§4. Cratncrnueckue 4q HECJIOKHBIE YPABHEHUS, CBOSILINECS K HUM.
XapAKTEPHCTHKH. Hcnonb3oBaTh anmnapar ypaBHEHUH JUIs
lq peuIeHus! TEKCTOBBIX 3a]a4,

Kontponbnas pabora Ne 2 m HWHTEPIPETUPOBATH pe3yibTaT. Vcnoias30BaTh
TeMe: MIPOCTEHIINE CTATUCTHUECKHE
« yPaBHeHH;[ C OZ[HOﬁ XapaKTCPUCTUKHU (cpez[Hee apmi)MeTquCKoe,
TIepeMEHHOI ». pasMax, Mojia, MeIuaHa) IS aHaliu3a psja

JTAHHBIX B HECJIOKHBIX CUTYaIIHIX
OyHKIHI 18 yacos Beruucnsarte 3HaueHus GyHKIUHU, 3a1aHHON 1.2,3,4.5,

(hopMyI10ii, COCTABIATH TAOIUIBI 3HAYCHHUI
§3. @ynkuum ux rpapuky. 4 ¢dyrkuuu. o rpaduky GpyHKIME HAXOAUTH
§6. Jluneiinast GyHKIHSL. 10y 3Ha4YeHue QPYHKIMU 110 H3BECTHOMY 3HAUYEHHIO

lu apryMeHTa u peniath 00paTHyIo 3ajauqy.

Kontponbnas padora Ne 3 o
TeMe:
« JIuneitHas GyHKIUS ».

Crpouts rpaduku npsmoit
MPOTNIOPIIMOHANBHOCTH M JIMHEWHOW (QYHKIINH,
OIMCHIBATH CBOMCTBA 3THX (PYHKITHH.
[lonnmars, kax BIUseT 3HaK KO3 PUIHEHTA K
Ha PacIoJIO’KEHUE B KOOPJMHATHOM
TUTOCKOCTH Tpaduka QYHKINKU Y = KX, TJIe K#
0, KaK 3aBUCHUT OT 3HAYEHUH K U b B3aUMHOE
pacmnionoxxenue rpadukoB IByx GpyHKIHMN BHAA
y=kXx + b. HTepnipeTupoBatTh rpaduku
peaNbHBIX 3aBUCUMOCTEH, OIICHIBAEMBIX
¢dopmynamMu BUIa y =KX, A€ K# 0y = kX +




b

CreneHb ¢ HATYPAJbLHBIM 18 Beraucisite 3HaUCHUSI BRIPOKCHUI BHIA A", 3.4,5
nokasareJsjieM 4acoB r/ie 2 — MPOU3BOJIBHOE YHCIIO, IT —
HaTypaJIbHOE YUCIIO, YCTHO M MTUCHMEHHO, a
§7. Ctenens u e€ CBOMCTBA. 109 TAKXKE C IIOMOIIBIO KAJIBKYJIATOPA.
§8 OnHOYJIEHEL. Ta (I)OpMYIII/IpOBaTL, 3aIIUChIBAaThH B
14 CUMBOJIMYECKOH (hopMe U 000CHOBHIBATH
CBOWCTBA CTCIICHU C HATYPATBHBIM
nokasateneM. [IpumMeHsATs CBOICTBA CTENEHU
Kontponbaas padora Ne 4 o .
IUTS TIpeoOpa30BaHUs BRIPAKEHHIA.
Teme: BhINIOSTHATE YMHOXKEHHE OJTHOYWICHOB U
« CrerieHb ¢ HaTypaJIbHBIM
BO3BEJICHIE OTHOWICHOB B CTeneHb. CTPOUTH
TOKA3ATEICM ». rpaduki QyHKIMH y = X’H y = X°. Pemats
rpauuecKn ypaBHeHHS X° = KX +b, X* = KX +
b, rJic K ¥ — HEKOTOpHIC YKCIIa
MHoro4jeHbl 23 yacosB 3anuchIBaTh MHOTOUJICH B CTaHIApTHOM BHze, (3.4,5
§9. Cymma u pa3HOCTh 4q ONpEeIENsATh CTENCHb MHOIOUWICHA.
MHOTOYJICHOB. BhINOTHATH CIIOXKEHHUE U BEIYUTAHUC
§10.ITpousBeneHne oHOUWICHA U 74 MHOT'OYJIEHOB, YMHO)KEHUE OJHOYICHA Ha
MHOTOYJICHA. MHOTOYICH U MHOTOWIEHA Ha MHOTOYJICH.
KOHTpom,Ha;{ pa60Ta No5 o 1a Brinmonaare Ppa3noXeHne MHOIOYJICHOB Ha
teMme: «CII0’)KEHUE U BBIUUTAHHUE MHOJKHUTEJIN, UCTIONB3Ys BEIHECEHUE
MHOT'OYWICHOBY. MHOJKHUTEINS 32 CKOOKH U crIoc00
§11.ITpoussencnue 104 rpynnupoBKU. [I[puMeHsATh 1elcTBUS C
MHOTOYJIEHOB. MHOTOWICHAMH TIPH PELICHUH Pa3HOOOPa3HBIX
KonTtponbHas pabota Ne 6 1o 1q 3a/1a4, B YaCTHOCTH MPHU PEUICHHH TEKCTOBBIX
teme: «IIponsBenenue 3a/a4 € IIOMOIIBIO ypaBHCHUM.
MHOTOUJICHOBY.
DopMyJibl COKPAIIEHHOT0 23 yacoB Joxa3bIBaTh CIIPaBEIIIUBOCTh dopmyn [3.4,5
YMHOKEeHHS COKpAIIEHHOTO YMHOXCHHS, PUMEHSITh UX B
MpeoOpa3oBaHUSX IENBIX BBIPAKECHUH B
§12.KBagpar cymMmBbl U KBaapat 64 MHOTOWIEHBI, a TaKXke I Pa3IoKEHUS
PasHOCTH. MHOTOYICHOB Ha MHOXUTENIU. Vcmonb3oBaTh
§13. Paznocts kBagparoB. Cymma 64 pa3inyHbIC npeoOpa3oBaHus LCTIBIX
Y pa3HOCTh KyOOB. BBIDOKEHUH TIPU  PEIICHUN  ypaBHEHWIA,
KourponbHas pa6ora Ne 7 110 1u JIOKa3aTeNbCTBE TOXKJIECTB, B 3ajJadax Ha
Teme: «DOPMyITbI COKPAIIEHHOTO JICIUMOCTh, B BBIYMCICHMM  3HAYCHUU
YMHOKEHHS» HEKOTOPBIX  BBIPAXEHWA C  IOMOIIBIO
§14. IlpeoOpazoBanue HeIbIX 94 KaJIbKyIITOpa.
BBIPAKECHUU.
Kontposbnas padora Ne 8 1o 14
teme: «IIpeobpazoBanue 1eI0ro
BBIPAXKCHHSD)
Cucrembl JIMHEHHBIX 17 vacos Onpenensrs, ABIsIeTCA JIM apa Yucem 2.3.5
YpPaBHEHUIA pelIeHrneM TaHHOTO YPaBHEHUS C IBYMS
nepeMeHHbIMUA. HaxonuTh myTém nepebdopa
§15. Jluneiinbie ypaBHEHUS C 64 LIeJble PeIIeHUs JIMHEHHOTO yPaBHEHUS C
JIBYMs1 IEPEMEHHBIMU U MX IByMsI iepeMeHHbIME. CTpOUTH TpauK
CUCTEMBI. ypaBHEHUS
§16. Pemenue cucteM JTMHEHHBIX 104 ax + by = ¢, rae a # 0 mimm b#0. Pemars
ypaBHEHUIA. rpaUYecKuM CrIocoOOM CUCTEMBI IMHEHHBIX
KonTponbHas padora Ne 9 o 1g YPaBHCHHI C IBYMS TIEPEMCHHBIMH.

TeMme: «CHUCTEMBI TUHENHBIX
YPaBHEHUII.

[IpumenaTh criocod MoICTAHOBKH U CTIOCO0
CJIOKEHHMS MTPU PELLIEHUH CUCTEM JIMHEMHBIX
ypaBHEHUH ¢ ABYMs IepeMeHHbIMU. Pemarts
TEKCTOBBIE 33J]a4H, FICIIOJIb3YS B KAUECTBE
anreOpanvecKo MOAEIN CUCTEMY YPaBHEHHH.
HHTepnpeTupoBarh pe3yJbTar, IoJTy4eHHbIH




Ipu peIICHUU CUCTCMbI

IloBTOpeHne 114 1.2.35
Pemienue 3anmay 3a kype 7 xiacca 109
HTorosasi KOHTPOJIbHAA lu
padora Ne 10

AJITEBPA 8KJIACC.

Paszngen/Tembl KoanuecTBO OcHOBHBIE BHIBI A€ATEJIHLHOCTH OcHOBHBIE
4acoB o0y4Jaronuxcs (Ha ypoBHe YHMBEPCAJIbHBIX | HAaNpaBJeHUs
yueOHBbIX JeiicTBUii) BOCIIMTATEJIbHOMN
NeITeJbHOCTH

I'nasa 1. PanuonajbHbIe 304 DopMynHpPOBaTH OCHOBHOE CBOMCTBO 3.4,5
JIPOOH. paIroHANBHOM TPOOH U IPUMEHSTH €T0 IS
§1. PantnonanbHble TpOOHU U UX 5S4 npeoOpa3zoBaHus IpoOeii. BimonHaTh
CBOIICTBA. CJIOXCHHE, BRIYUTAHUE, YMHOXKCHUE U
§2. Cymma u pa3HOCTh ApoOei. 8u JIeIeHNE PallMOHAIBHBIX JpoOeH, a TakKe
KOHTpOJ]],Haﬂ paﬁOTa Ne 1o 1g BO3BECICHUEC ILpO6PI B CTEIIEHb. BHIOIHATH
Teme: «PanmoHaJbLHbIE IpOOH 1 pasuuHbIC TPEOOpPa30BaHUsI PallHOHATBHBIX
HX CBOIiCTBa» BBIPQKECHUI, JOKA3bIBATh TOKJIECTBA. 3HATH
§3. [Ipon3BeIeHNE U YACTHOE 154 cBoiicTBa pyHkIMu y =k/x , rae k # 0, 1 ymeTs
Jpo0eit. CTpOUTH €€ rpaduk.
KonTpoashas padora Ne 2 mo 1u
Teme: «IIpousBenenne u
4yacTHoe apodeii»
I'napa 2. KBagpatnbie 254 IIpuBoguTe mpUMEpPHl panMOHANBHBIX U 3,4,5
KOPHH. UppalMOHANBHBIX Yrcen. HaxonauTs 3HaYeHUs
§4. JlelicTBUTEIBHBIC YUCIIA. 3yq apuPMETUICCKUX KBAIPATHBIX
§5. Apudmernueckuit 6u KOpHEW, WCHONb3ysl TpU HEOOXOJUMOCTH
KBAJIPATHBIA KOPCHb. KaJbKyJIATOp. JoKa3pIBaTh TEOpEMBI O KOpHE
§6. CBoiicTBa apuMETHYECKOTO 4y 13 IPOM3BEJCHUS U IPOOH,
KBAJIPATHOTO KOPHSL. TORIECTBO Va® = | a |, mpUMeHSTh HX B
KonTpoabnas padora Ne 3 mo 1a peoOpa3OBaHMsIX BBIPQKEHHII.
TEeMe: «KBaZ[paTHLIe KOPHH» OCBO60)KI[3TBC$I OT UppalluOHAJIbBHOCTH B
§7. TlpuMeHeHue CBOMCTB 104 3HaMEHaTeNsIX JApoOell Buua ab, a/(\b
apH(pMETHIECKOrO +v\c). BBIHOCHTb MHOKHTENb 33 3HAK
KBaJIpATHOT'O KOPHS. KOpHd W BHOCHUTb MHOXHUTCIIb IIOA 3HAK
KonTpo/bHas pa6ora Ne 4 no 1u KopHs. Mcronb3oBaTh KBaApaTHbIE KOPHU
Teme: «[IpuMeHeHue cBoOICTB AIg BBIDAXCHMA ~ INIEPEMEHHBIX M3
apuMeTHYECKOro reOMETPHUYECKHX U (PUIUUECKUX (POPMYIL
KBaJPaTHOI0 KOPHsD» Crpoute rpaduk ¢yHKuHH y = VX W

WJLTIOCTPUPOBATH Ha rpaduke e€ CBOCTBa
I'napa 3. KBaapatnbie 304 Pemats kBaznpatHble ypaBHeHUs. HaxoquTs 1,2,5
YPaBHEHHsI. o J00pOM KOPHH KBaJpaTHOTO YPaBHEHHS,
§8. KBagpaTtHoe ypaBHEHHE U €T0 169 ucrnob3ys Teopemy Buera. ccnenoBars
KOPHH. KBaJIpaTHbIC YpaBHEHUS 110 JUCKPUMUHAHTY H
KonTtpoabnas padora Ne 5 mo lu ko3 punmenTam. Pemars 1poOHbIe
Teme: «KBagpaTHbie palrioHaNbHbIE YPaBHEHUS, CBOS PEIICHUE
YPABHEHHUSD» TaKUX YPaBHEHHUU K PEIICHUIO IMHEHHBIX U
§9. poOHbIe panoHaIbHBIC 124 KBaJPaTHBIX YPaBHEHUH C MOCIEIYIOUUM
YpPaBHCHMSI. HCKITFOUYCHUEM ITIOCTOPOHHUX KOPHEH.
KOHTpOJILHaﬂ paﬁOTa Ne 6 o 1g PemraTe TeKCTOBBIC 3a/1a49H, HCIIOJIB3YS B
TeMe: «/IpodHbIe KauecTBe anredpandeckoi MoJIeNn
PalMOHAJIbHbIC YPABHCHUD) KBaJIpaTHBIC U JPOOHBIC YPABHCHNUS
I'naBa 4. HepaBeHncraa. 244 ®opMynMpOBaTh U JOKA3bIBATH CBOWCTBA 4,5
§10. YucnoBsle HEpaBEHCTBA U X k! YICIIOBBIX HepaBeHCTB. Vcmonp30BaTh




CBOIiCcTBA.

afrapaTt HCPABCHCTB I OLICHKU

KounTtposannast padora Ne 7 mo 1u MOTPENTHOCTH ¥ TOYHOCTH HPUOIIMKCHHS.

TeMme: “Uunc/ioBbIC HEPABEHCTBA Haxonuts nepeceueHue u 00beJUHEHUE

H UX cBOlicTBa” MHOKECTB, B YACTHOCTH YHMCJIOBBIX

§11. HepaBeHncta ¢ ogHOU 134 MIPOMEXKYTKOB.

TIEPEMEHHOMN U UX CUCTEMBI. Pewats nuHeiiHble HepaBeHCTBa. PenaTth

KonTpoanHas padora Ne 8 nmo 1u CHCTEMBI IMHEHHBIX HEPABEHCTB, B TOM YHUCIIE

Teme: “HepaBeHcTBa ¢ 01HO¥ TaKuX, KOTOPBIC 3aMMCaHbI B BUJIC JBOMHBIX

nepeMeHHOH U UX CUCTeMbI” HEPAaBCHCTB

I'naBa S. Ctenens ¢ meabimM 13y 3HaTh ONpeesiCHUE U CBOMCTBA CTETICHHU C 1,2,5

nokasarejieM. JJieMeHTbI LEeJIbIM MoKazaTeneM. [IpumeHsTs

CTATHCTHKHU. CBOIICTBA CTETICHH C IIEIBIM TIOKa3aTeNIeM

§12.CTenens C membm 8u IIPH BBINOJIHEHUH BBIYUCICHUN U

MOKa3aTesieM U €€ CBOMCTBA. npeoOpa3oBaHUN BBIPAKCHUH.

Kourpoabnas paGora Ne 9 no lu Hcnonb3oBaTh 3alUCh YUCEI B

Teme: “CreneHpb ¢ HeJbIM CTAaHAPTHOM BUJIE JIS1 BEIPAXKEHUS U

nokasarejieM U eé cBoicTBa” COIIOCTABJICHUS pa3MEPOB OOBEKTOB,

JUTUTEIHHOCTH MPOLIECCOB B OKPY’KAIOIIEM
MHUDE.

§13. DjieMeHTBHI CTATUCTUKH. 4y IIpuBogute mpuMepsl pemnpe3eHTatuBHOW U |1,2,5.6,7

HEPENPE3CHTAaTUBHON BBIOOpPKU. 3BIekaTh
uHpopMaIMo M3 TAOMMI]  YacTOT |
OpTraHu30BEIBATH HH(OPMAITHIO B BUIE TAOIHUI]
4acTOT, CTPOUTh UHTEPBAJIBHBII PsI.
Hcnonp3oBaTh HarnisggHOE MpEICTaBIEHUE
CcTaTHCTUYeCKOW WH(pOpMAIMK B BHUJC
CTONMOYATBIX W  KPYTOBEIX  JHArpamw,
IOJIMTOHOB, TUCTOI'PAMM

I'nasa 6. IloBTOpeHue. 214 3,4,5,

PeweHue 3aga4 3a Kypc 8 Knacca 20y

HTorosasi KOHTPOJIbHAA g

padora Ne 10
AJITEBPA 9KJIACC.

Pasznen/TeMbl KoanuecTBO OcHoOBHBIE BHIBI A€ATEILHOCTH OcHOBHBIE
4acoB o0yuamomuxcs (Ha ypoBHe YHHBEPCAJIBHBIX | HaNMpaBJIeHHUSA
Y4eOHBbIX JeiicTBHii) BOCIIMTATEJIbHOM
AeATeJbHOCTH

I'nasa 1. KBagpaTtuunas 224 Brraucinsath 3Ha4eHUsT QYHKIUH, 321aHHON 4,5

yHkuus. (hopMyIoii, a TaKKe ABYMS M TpEMsI

§1. dyHKIMH U UX CBOUCTBA. 54 (hopmynamu. OnMCHIBaTh CBOMCTBA (hyHKITHIA

§2. KBamparnyHsiii TpEXUIIEH. 44 Ha OCHOBE HX I'pa)UuecKoro NpeIcTaBICHHS.

KonTpoabnas padora Ne 1 mo 1y WnTepripernpoBath rpaduku peaabHBIX

Teme: «DYHKIMH H HX 3aBrcuMocTei. [loka3pIBaTh cCXeMaTHIECKH

CBOMCTBA. KBaZ[paTHLIﬁ TIOJIOKEHUEC Ha KOOpILI/IHaTHOﬁ IIJIOCKOCTHU

TPEXUIEH» rpadukoB GyHKIHT y = ax’, y = ax” +n,

§3. KBagparnunast yHKIMS ¥ €€ 84 y > a (x - m)~. Ctpouts rpaduk QyHKIHH y =

rpadux. ax” + bx + ¢, yMeTh yKa3bIBaTh KOOPAUHATHI

§4. Crenennas pynxius. Kopenb 3y BEpIIHHBI 11apaboJibl, €€ OCh CHMMETPHH,

n-i CTereHH. HaIpaBlieHUE BeTBel nmapadosibl. M3o0paxaTsh

14 CXeMaTH4YEeCKH rpauk GYHKIMH Y = X" C

KonTtposbnas padora Ne 2 o
Teme: «KBagpaTtuunas
bynxuus»

9E€THBIM 1 He4ETHBIM N. [IoHnMaThs cMBICT
3aIKcel BUaa 3\/a, Nawur. I.,rae a—
HeKoTopoe uucio. FiMets npeacTaBieHue o
HAax0JICHUU KOPHEU N-i CTENEHHU C




MIOMOIIBIO KAJIBKYJIATOPA

I'naBa 2. YpaBHeHUs1 © 144 Pewate ypaBHeHMs TpeTbed U 4€TBEPTOM 3,4,5
HepaBeHCTBA C OTHOM CTETICHH C TIOMOIIBIO PA3IIOKEHUS Ha
nepeMeHHON. MHOXUTENIN U BBEJICHUE BCIIOMOTATEIbHBIX
§5. YpaBHeHus ¢ onHOM 8u MEePEMEHHBIX, B YACTHOCTH PEIIATh
TIePEMEHHOM. OMKBapaTHBIC
§6. HepaBeHcTBa ¢ ogHOM 54 ypaBHeHus. Pemath 1poOHbIC palliOHAIBHEIC
MIEPEMEHHOM. YpaBHEHUS, CBOJIA UX K IEJIBIM YPABHEHUSIM C
1u MOCJEAYIOEN IPOBEPKON KOPHEH.
Kontposannast padora Ne 3 mo Pemate HepaBeHCTBA BTOPOI CTENIEHU,
TeMme: «Penenne ypaBuenuii u HCIIOJNB3YS rpaduuecKue IpeaCcTaBICHISL.
HEPABEHCTB C OIHOI Hcnonp30BaTh METOX MHTEPBAIOB IS
nepeMeHHOW» PEIIeHNsT HECTIOKHBIX PAIlMOHATBHBIX
HEPABCHCTB
I'naBa 3. YpaBHeHuUs 1 1749 Crpouts rpaduku ypaBHEHHIA C TByMs 1,2,3,5
HepaBeHCTBA C ABYMA MIEPEeMEHHBIMH B TIPOCTEHIIINX CITydasx, KOTr/a
nepeMeHHBbIMH. rpaduKkoM SBISIETCS TpsAMast, Tapadona,
§7. YpaBHeHus ¢ 1ByMs 104 runep0oa, OKpyXHOCTh. VIcrionb30BaTh UX
MEPEMEHHBIMU U UX CUCTEMBI. IUTS TpayTIecKOro PEemIeH s CHCTEM
§8. HepaBencrtBa ¢ 1Byms 64 YpaBHEHUH C IBYMS IEPEMEHHBIMH.
HEPEMEHHBIMU U MX CHCTEMBI. Pemarth crmoco60M MOJCTAHOBKU CUCTEMBI
1y JIBYX YpaBHEHUH C IByMs IEPEMEHHBIMH, B
KOTOPBIX OJHO ypaBHEHHE TIEPBOH CTEIICHH, a
JIpyroe — BTOpOM cTernenu. Pemare
i‘;‘:‘t?g;:::eﬁfgza Ned mo TEKCTOBBIE 337111, HCTIONb3Ys B KauecTBe
’ anredpanveckoil MOJEIH CUCTEMY ypaBHEHHHA
HEPaBEHCTBA C fl,ByMﬂ BTOPO#1 CTENEHN C ABYMS IEPEMEHHBIMU;
TIEpEMEHHBIMH peliaTh COCTaBICHHYIO CHCTEMY,
WHTEPIIPETUPOBATH PE3YIbTAT
I'naBa 3. ApudmMeTnueckas u 15 4. [IpumeHaTh UHAEKCHBIE 0003HAYCHUS AJIS 3,5,6,7
reoMeTpuyecKasi pPorpeccuu . YJICHOB TOCenoBaTenpbHocTel. [IpuBoauTh
§9. Apudmernyeckas T4 MIPUMEPHI 33JIaHUS MTOCIIECIOBATEIBHOCTEH
TIPOTPECCHSL. (hopMyI10ii N-roO YIIeHA ¥ PEKYPPEHTHOM
Kountpoabhast paéora Ne 5 mo 14 hopmyoii.
TeMe: «ApupmMeTnyeckast BeiBoAMTE OPMYIIBI N-TO YJIE€HA
nporpeccus» apudmeTndecKor mporpeccun u
§10. T'eomeTpuueckas 6u TE€OMETPHUYECKOU MPOTPECCHH, CYMMBI ITEPBBIX
MIPOTPECCHSL. N 4ICHOB apu(hMETUUCCKON U
TEOMETPUUYECKOMN TPOTPECCUH, peliaTh 3aauu
C UCIIONIb30BaHreM 3TUX popmy. Jloka3piBaTh
XapaKTepUCTUUECKOE CBOMCTBO
KonTpounnnas pabora Ne 6 mo apu(MeTHIECKON U reOMeTPUUECKOM
Teme: «I'eomeTpuyeckasi . HporpeccHi.
fiporpeccusn Pematp 3aiaun Ha CIIOKHBIE TTPOIIEHTEI,
HCIIOJIB3YS MPU HEOOXOIUMOCTHU KaJIbKYJIATOP
I'naBa 5.9;71eMeHTBI 13 4 BrinosiHUTh epe0op BCeX BO3MOKHBIX 2,3,5,7
CTATHCTUKHU U TEOPUH BapHAHTOB JIJIs TIepecuéTa 0ObEKTOB U
BEPOSITHOCTEH . KoMOMHaIWi. [IpuMeHsITh MpaBUIIo
§11. DireMeHTh KOMOMHATOPHKH. 9q KOMOWHATOPHOTO YMHOKEHHUSI.
§12. HauanbHble CBEJICHHS U3 3y Pacno3naBaTh 3aaun Ha BEIYUCIICHHUE YUCIIA
TEOPHUH BEPOSITHOCTEH. MEePECTAaHOBOK, pa3MEILICHUN, COUETAaHUN U
MIPUMEHSTh COOTBETCTBYIOIINE (DOPMYJIBI.
Koutpoabnas padora Ne7 mo BbrymcnsaTh 4acToTy CIIy4aifHOTO COOBITHSL.
TeMe: «JIeMEHTHI CTATHCTHKH OuenuBarb BECPOSATHOCTD cnyqaﬁﬂoro
U TeOpUH BGPOHTHOCTeﬁ» coOBITHS C IIOMOIIIBKO 9aCTOTHI,
1u YCTaHOBJICHHOH OIBITHBIM ITyTéM. Haxonuts




BEPOSATHOCTDH CITYYaliHOTO COOBITHS HA OCHOBE
KJIACCHYECKOTO OIPEIEIICHHUS BEPOSITHOCTH.
[IpuBOIUTH IPUMEPHI JOCTOBEPHBIX H
HEBO3MOKHBIX COOBITHIA.

I'naBa 6. UTorosoe 214
NOBTOpPEHHUeE.

Pemenwne 3amaq 3a kype 7 — 199
9xnaccoB

HTorosasi KOHTPOJIbLHAA 2y

padora Ne 10

2,3,5




CoriacoBaHo CornacoBaHo

[Iporokon 3acenanus 3am.upektopa no YBP
MO yuuteneit npeaMerHukos Nol 2o~ Babenko C. B
«29» aBrycra 2021r. Ot «31» aBrycra202lr.
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