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1. IMosicHUTEIBLHASA 3ANIUCKA

HopmaTuBHBIE aKTHI M Y4e0HO-METOAUYECKHE IOKYMEHTbI, HA OCHOBAHUHU
KOTOPBIX pazpadoraHa paGouyas nporpamMmma

Jannas paboyasi mporpaMmma 1o anredpe 7-9 kiaccoB mIKOJIbI pa3paboTaHa

Ha ocHoBe.
- pabouel mporpamMmbl aiaredpa 7-9 kiaccel mocoOue VIS VYUTEIEU
o01eoopaszorar. opraauzanmii / [co- craBurens T. A. Bypmucrporal. — 2-¢

u3n., gon. — M. : I1po- ceentenwne, 2014. — 96 c. — ISBN 978-5-09-030653-9.

8 COOmBemcmeul C:

- TpeOOBaHUSAMHU (PeAEePaTLHOTO rOCYJapCTBEHHOI0 00pa30BATENBLHOIO CTaHIapTa
ocHOBHOro obmero oopazoBanus (PI'OC OOQO), yTBEpXKIEHHOTO MNPHUKA30M
MunucrepctBa o0pa3zoBanus U Hayku Poccuiickoit @enepaunu ot «17» nexadps 2010
r. Ne 1897;

- IpUMEpHOW mporpamMmoi mo maremaruke (Maremaruka. 5-9 kiace. - M.:
[Tpoceemenue, 2011.-64 ¢. Cepusi: CTangapTsl BTOPOTO MOKOJICHHUS);

- MUCBMOM MHUHHUCTEpPCTBAa oOpa3oBaHus M Hayku KpacHomapckoro kpas «O
peKoOMeHJausAX 1o ohOpMIICHHIO pabOYMX MpOorpaMM YyudeOHBIX KypCOB, MPEIMETOB,
JUCIUILINH (Moyiel)» ot 17.07.2015 Ne 47-10474/15-14;

- OCHOBHOI 00pa30BaTEIbHON MTPOrpaMMBbl ILIKOJIBL;

- OCHOBHBIMH TMOJAXOJAaMH K pa3BUTHIO U (OPMHUPOBAHUIO YHHUBEPCATHHBIX
yueonsbix aerctBuil (YY) 1 o0CHOBHOTO 0011IeT0 00pa3oBaHuUs.

Co3HaTebHOE OBJIQJICHUE YYAII[MMUCS CUCTEMOI ajnredpanyeckux 3HaHUU
U yYMEHUH HEOOXOJMMO B MOBCEAHEBHON >XWU3HU JUISI M3YUYEHUS CMEXHBIX
JUCIUIUIMH U IPOJOJI>KEHUSI 0Opa30BaHUsL.

[IpakTHueckass 3HAUUMOCTh IIKOJBHOTO Kypca ainreOpbl 0OycCIIOBJIEHA TeM,
910 €€ OOBEKTOM SBIISIFOTCA KOJIWYECTBEHHBIE OTHOIICHUS ACHCTBUTEILHOTO
Mupa. MaremaTtuueckas MOArOTOBKa HEoOXoauMa Juisi MOHUMAaHUsI NPUHLMIIOB
YCTPOMCTBA U UCHOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCIPHUITHS HAYyUYHBIX U
TEXHUYECKUX TOHATHM U uae. MaremaTuka SBISIETCS S3bIKOM HAayKd U
TeXHUKU. C e€ MOMOIIBIO MOJAEIUPYIOTCS U MU3Y4YarOTCsl SBICHUS U MPOLIECCHI,
MPOUCXOSIIIIME B IPUPOJE.

Anrebpa sSIBISI€TCSI OJHUM M3 OMNOPHBIX HPEIMETOB OCHOBHOI ILIKOJIBI: OHA
oOecrieurnBaeT U3yUeHUE IPpYyrux AUCLUIUIMH. B riepByo ouepenp 3T0 OTHOCHUTCS
K IIpeaMeTaM €CTECTBEHHOHAY4YHOrO IMKJa, B YaCTHOCTH K ¢u3zuke. PazBurue
JIOTUYECKOTO MBIIUICHUSI Yy4Yallluxcsi Npu OOydeHuu anredpe CHoCOOCTBYET
YCBOCHUIO MPEIMETOB  TI'ymMaHuTapHoro nukia. IIpaktuueckume ymeHus u
HaBbIKM  ajlreOpanyeckoro xapakrepa HEOoOXOAWMMBbI Uil TPYyJAOBOW U
nmpodeCcCuOHATbHON MOATOTOBKHU IIKOJIbHUKOB.

Llenpro n3zyuenus aareopsl B /-9 Kiaccax siBJISIETCA Pa3BUTHUE Y yUaIUXCS
MPaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U IMPOUCXOXKIACHUU anreOpamdecKux
a0CTpakuMii, COOTHOILEHUHU PEATBHOrO0 U HACAJIbHOTO, XapaKTepe OTpaKEeHUs
MATEMaTUYECKOM HAYKOM  SIBJICHUU U MPOILIECCOB PEAIBHOTO MHUpPaA, MECTE
anreOppl B CUCTEME HayK M POJM MaTeMaTHUYECKOTO MOJEIUPOBAHHUS B HAYYHOM
MMO3HAaHUMW W B MPAKTHUKE, YTO CIOCOOCTBYyeT (OPMHUPOBAHHIO  HAYYHOTO
MHUPOBO33PEHHUS]  yyalluXCsd M  KauyeCTB  MBIIUICHUS, HEOOXOAUMBIX MJIs



aJanTalii B COBpPEMEHHOM MHMOPMAIIMOHHOM OOIIIECTBE.

TpeOyst oOT ydamuxcsi YMCTBEHHBIX U BOJIEBBIX YCHJIUM, KOHIEHTpAIUU
BHUMaHUS, aKTUBHOCTH Pa3BUTOr0 BOOOpakeHUsi, ajredpa pa3BUBAET
HPABCTBEHHBIE YEPTHI JIMYHOCTU (HACTOWYUBOCTH, IEICYCTPEMIIEHHOCTb,
TBOPUYECKYIO aKTHUBHOCTB, CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTb, TPYJ0JI00HE,
JUCHUIUIMHY ¥ KPUTHUYHOCTb MBIIIJIEHUSA) W yMEHHE apryMEeHTHPOBAHHO
OTCTaMBaTh CBOM B3TJISIJIBI U YOEXKICHUS, a TaKkke CHOCOOHOCTh NMPUHUMATH
CaMOCTOSITEJIbHBIC PEILICHUSI.

Ponr W3ydenuwe anreOpnl, QGYHKIHUNA, BEPOATHOCTU U CTAaTUCTUKHU
CYLIECTBEHHO paCIIUPSIET KPYro30p Yy4YalluXCs, 3HAKOMS HUX C MHAYKIUEH U
NeayKIuer, o0oOIeHneM U KOHKpETH3allMel, aHaJIu30M W CHUHTE30M,
Kilaccudukanmeir W cuUcTeMaTus3almeil, adcTparupoBaHUEM, aHaJIOTHEN.
AKTHUBHOE HCHOJIb30BAHME  33Jad Ha BCEX ATamax y4yeOHOro mnporecca
pa3BUBAET TBOPUYECKUE CIOCOOHOCTH IMIKOJILHUKOB.

N3yuenune anreOpbl Mo3BOJsIET (QOpMHUpPOBATH YMEHHUS U HaBBIKU
YMCTBEHHOTO TpyJa — IUJIAaHUPOBAHUE CBOEH pabdOThI, MOUCK pPallMOHAJIbLHBIX
NyTed €€ BBIMOJIHEHUS, KPUTHYECKYIO OILICHKY pe3yabTaroB. B mpomnecce
U3YyYEHHUS aJreOphbl NIKOJIbHUKU JOJDKHBI HAYUYUTHCS H3JIaraTh CBOM MBICIIH SICHO
U HCUEPIIBIBAIOIE, JIAKOHMYHO MU EMKO, MNOPUOOPECTH HABBIKA  YETKOTrO,
aKKypaTHOI'O U T'PAMOTHOTO BBIIIOJIHEHUSI MAaTEMATUUYECKUX 3aIluCeil.

Bakuenimiedt 3amaueli  MIKOJBHOTO Kypca alreOphl SIBISETCS pa3BUTHE
JIOTUYECKOTO MbIUIeHUs y4damuxcsa. Camu OOBEKTHl MaTEMAaTHUUYECKUX
YMO3aKJIIOUEHUI W TIPUHATBIE B aiareOpe  IpaBuyia UX KOHCTPYUPOBAHUS
cnocoOCTBYIOT (OPMUPOBAHUIO YMEHUM OOOCHOBBIBaTh M JOKa3bIBaTh

CYXXIE€HUsI, NPUBOAUTL YETKUE ONIpENEIICHUsI, PAa3BUBAIOT JIOTUYECKYIO
WHTYULMIO, KParKO H HaIsIAHO PaCKpPbIBAIOT MEXaHU3M JIOTUYECKUX
MOCTPOCHUN U ydaT UX IPUMEHEHUI0. TeM cambIM anredpa 3aHUMAET OJHO U3
BEYLIUX MecT B (OPMHUPOBAHUH HAYYHO-TEOPETUYECKOIO MBILICHUS

IIKOJIbHUKOB. PackprbiBas BHYTPEHHIOIO TapMOHHMIO MaTeMaTUKu, (popMupys
IMOHUMaHMWE KpacoTbl U U3SIIECTBA MaTEeMaTHUYECKUX pacCyXJEHUM, anredpa
BHOCHUT 3HAYUTEJIbHBIN BKJIAJl B 3CTETUYECKOE BOCIUTAHUE YUAIIIUXCS.

2. O0masi xapakTepucTHKA y4eOHOro nmpeaMera

B xypce anreOGpbl MOXHO BBIJIETUTH CIEAYIOIINE OCHOBHBIE COACPKATEIbHBIC
JUHUM: apudmeTnka; anredpa; pyHKINN; BEPOSITHOCTh M CTaTUCTUKA. Hapsmy
C 3TUM B COJIEpKaHUE BKIIOYEHBI JBa MOTMOJHUTEIBHBIX METOJO0JOTHUECKUX
paszena: JIOTMKa M MHOYECTBa; MaTreéMaTHKa B MCTOPUYECKOM PAa3BUTHUM, YTO
CBSI3aHO C peajiM3anueil 1eneil OOIEeMHTEIEKTYaIbHOTO U OOMIEKYJIbTYPHOTO
pa3Butus  yudamuxcsa. ConaepaHUE  KaXJoro Hus TUX pa3nenos
pa3BopadyuBaeTcs B COJIepKaATEJIbHO-METOJUUECKY IO JINHUIO,
IIPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJiep)KaTelbHble JUHUU. llpu  aTom
nepBasg JauHu — «Jloruka ¥ MHOXECTBa» — CIYXHUT LEeId  OBJIaACHUSA
ydallluMUCSd  HEKOTOPBIMHU BJIEMEHTaMU YHHUBEPCAJIbHOIO MaTEeMaTHYE€CKOIr'Oo
si3bIKa, BTOpasgs — «MaTeMaThka B UICTOPUUECKOM Pa3BUTHU» — CIOCOOCTBYET
CO3/IaHUIO OOIIEKYJIBTYPHOTO, TYMaHUTApHOTO (JoHA H3YyUEHUS Kypca.

Conepxxanue JUHUM «ApUdMETHKa» CIYKUT 0azod Ui J1ajJbHEWIIEro
W3y4dYeHUs yYJalUMUCS MaTeMaTHUKH, CIIOCOOCTBYET pPa3BUTHIO ux
JIOTHYECKOTO MBIILICHUS, dbopMUpOBaHUIO YMEHUS MMOJIL30BATHCS
aJirOpuTMaMu, a  TaKxke NPUOOPETEHUIO  MPAKTUYSCKHUX  HABBIKOB,



HEOOXOJIMMBIX B IIOBCEOAHEBHOMW J>XW3HHU. Pa3BUTHE IOHITHSA O YUCIE B
OCHOBHOM IIKOJIE CBSI3aHO C PALMOHAJIBHBIMU U UPPALlMOHATBHBIMHA YHUCIAMHU,
(popMHUpoOBaHMEM MEPBUYHBIX MPEACTABICHUIN O JE€MCTBUTEIbHOM YHUCIIE.

CoaepxaHue JUHUM «Aredpa» crnocoOcTByeT (OPMUPOBAHUIO Y yUALTUXCS
MaTeMaTUYECKOro amrapara s PEeLICHUs 3ajJad W3 pas3/elioB MaTeMaTHKH,
CMEXHBIX NPEIMETOB U OKpYXallled peajlbHOCTH. S3bIK anreopsl
IIOAYEPKMUBACT 3HA4YCHHE MATEMaTHUKHU Kak siI3bIKa  JUIA IIOCTPOCHUS
MaTEMaTUYECKHUX MOJEJIEN IPOLIECCOB U SIBJICHUI pEajbHOIO MHUpA.

Pa3Butne ajnropuTMHMUECKOro MBILUIEHUS, HEO0O0XOJAUMOTO, B YACTHOCTH,
IUIE OCBOEHMsS Kypca MH(GOPMATUKH, U OBJIAJCHHWE HaBBIKAMHU JI€TYKTHUBHBIX
pacCy’KAeHUM  TaKxKe SBJISAIOTCS  3aJadaMd  M3Y4YECHUS anreopsl.
[IpeoOpa3oBanue CHUMBOJBHBIX (QOpM BHOCUT cHenU(UUECKU BKIaJ B
pa3BUTHE BOOOPaXXEHUsI yYallMXCs, UX CHOOCOOHOCTEH K MaTeMaTU4YeCKOMY
TBOpYeCTBY. B  OCHOBHOW 1IKOJe MaTepuajl TPYHNIUPYETCs  BOKPYT
palMOHAIbHBIX BBIPAXKEHUM.

Conepxanue pazaena «DyHKIMW» HALEJIECHO HA MNOJyYEHHME HIKOJbHUKAMM
KOHKPETHBIX 3HAaHUM 0 (PYHKIUU KaK Ba)XKHEHWIIIEW MaTeMaTH4YeCKOW MOJenu
Ul ONHUCAaHUs U UCCIIEHOBAHUS pPa3HO 00pa3HbIX IpoueccoB. M3yuenue storo
MaTepuaiga CHocoOCTBYET Pa3BUTHIO y  y4YallMXCSd YMEHUs HCHOJIb30BaTh
pa3inYHbIC SI3BIKM MaTEeMaTUKHU (CIIOBECHBIW, CUMBOJIMYECKUM, rpaduuecKuil),
BHOCUT BKJIaJd B (POPMHUpPOBAHUE NPEACTABICHUNA O pojlu MaTeMaTUKU B
pPa3BUTHUU LUUBUIN3ALUN U KYyJIbTYPHL.

Paznen «BeposiTHOCTP H CTaTUCTHKa» — OO0s3aTEJILHBIA KOMIIOHEHT
IIKOJBHOTO OOpa30BaHMsl, YCWJIMBAIOIIMN €ro MPUKIATHOE U MPAKTUYECKOE
3Ha4Y€HUE. DTOT MaTrepuaj HeoOXOJIuM, Mpexae Bcero, s (GOPMUPOBAHUS Y
ydamuxcs (PyHKUMOHAJIBbHOW TIpaMOTHOCTU — yYMEHHUSI BOCIPUHUMATH U
KPUTUYECKH aHaJIM3UPOBaATh MH(GOPMAIHUIO, IPEJICTABICHHYIO B Pa3JIUYHBIX
¢popmax, TIIOHMMaTh BEPOSITHOCTHBIM XapakT€p MHOI'MX pEalbHBIX
3aBUCUMOCTEN, MPOU3BOAUTH IPOCTEHUIINE BEPOATHOCTHBIE  PACYETHI.
N3yuyeHue OCHOB KOMOWHATOPUKH  IO3BOJMT YYaIlleMyCsl OCYILIECTBIISTH
paccMOTpeHHe Ciy4aeB, Iepedop U MOJCYET YUCiia BApUAHTOB, B TOM YMCJIE B
IIPOCTEUINNX NPUKIAAHBIX 3a7adax. [Ipy u3ydeHUu CTaTUCTUKU U BEPOSITHOCTH
o0oramaroTcsi MPeACTaBJICHUS O COBPEMEHHOW KapTHHE MHUPAa M METOJaX €ro
rccienoBaHus, GOpPMHUPYETCs] MOHUMAHHUE POIM CTAaTUCTUKM KaK HMCTOYHHKA
COLMAIbHO  3HAYUMOW  uWHpOpMamMM U 3aKJIAJbIBAIOTCI  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHUS

3. Onucanue mecta y4eOHOro npemMeTa B yueOHOM IJIaHe

BbasucHbli yueOHBIN (0Opa3oBaTeNbHBIN) IUIaH Ha U3y4dyeHHe anreOpel B 7—9

KJJaccaXx OCHOBHOM NIKOJIBI OTBOJUT 3 Yaca B HEACIIO B TEUEHUE KAXKIOrO roja
oOyuenwns, Bcero 3 06 ypokos.
4. JIMYHOCTHbIE, MeTampeIMeTHbIe M TMpeIMeTHbie pPe3yJbTAThl OCBOEHHS
Y4eOHOro npeamera

[Iporpamma obOecrieynBaeT AOCTHIKEHHE CIEAYIOIINX PE3yJIbTaTOB OCBOCHUS
o0Opa3oBaTeIbHOU MPOTpaMMbl OCHOBHOT'O OOIIIEro 0Opa3oBaHUSs:

JAUYHOCMHDBLE.
1) chopMHPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYEHUIO, TOTOBHOCTH
U CIIOCOOHOCTH OOYyYaromuXxcsi K CaMOpPa3BUTHIO W caMOOOpa30BaHUIO Ha



OCHOBC MOTHBAIIMM K OOYYCHHWIO U IIO3HAHHWIO, BBIOOPY  JTaJbHEHIIIEro
oOpa3oBaHusl Ha 0aze OPHUEHTHUPOBKH B MuUpe npodeccuii  u
npodeccuoHaIbHBIX MPEAIOYTCHUM, OCO3HAaHHOMY MMOCTPOCHUIO
WHIUBHUIYAJIbHOW OOpa30BaTEIbHOM TPACKTOPHH C YYETOM  YCTOMYHUBBIX
ITO3HABATEIbHBIX HHTEPECOB;

2) chOpMHPOBAHHOCTh IEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO PAa3BUTHS HAyKH M OOIIECTBEHHOMW ITPAKTHKH;

3) chopMHPOBAHHOCTH KOMMYHHMKATHBHON KOMIIETCHTHOCTH B OOIIECHHU H
COTPYTHHYECTBE co CBCPCTHUKAMH, CTapIIUMH W MJIQAIIAMHA, B
oOpa3oBaTeabHOM, OOIIECTBEHHO TIIOJIE3HON, Y4eOHO-HCCIICIOBATEIHCKOM,
TBOPYCSCKOW M JPYTHX BHJAX JCATSIILHOCTH,

4)  yMeHHE SICHO, TOYHO, I'PDAaMOTHO H3jaraTh CBOM MBICIIM B YCTHOH W
NUCbMEHHOM peuyd, IIOHUMATh CMBICI I[OCTABJICHHOW 3aJa4yd, BBICTPAUBATH
apryMeHTalulo, MPUBOAUTE OPUMEPbl U KOHTPHPUMEDPHI;, MPEIACTABICHUE O
MaTeMaTHUECKON HayKe Kak cdepe dYeIoBeUeCKOU AesTeIILHOCTH, 00 dTamax eé
pa3BUTHA, O €€ 3HAYUMOCTH ISl Pa3BUTHUS HUBWIN3ALUH;

6) KPpUTUIHOCTH MBIIUJICHUS, YMCHHE PacIlO3HABATh JIOTHYCCKH HEKOPPEKTHHIC
BBICKA3bIBaHUSI, OTJIMYATh rMOOTE3y OT (PpakTa;

7) KpeaTHWBHOCTHh MbIIUJICHHUs, WHHUIIMATHBA, HAXOIYUBOCTH, AKTUBHOCTH IPH
pelIeHUH aJire0pandyecKux 3ajay;

8) yMeHHe KOHTPOJUPOBATH MPOIIECC U pe3ysibTaT y4eOHOW MaTeMaTHYECKOU
JIESITEJIbHOCTH;

9) CHOCOOHOCTh K  DMOIMOHAJIBHOMY  BOCIIPHUSTHIO MaTeMaTHUYECKHUX
OOBEKTOB, 33/1a4, PEIICHUM, PACCYKICHUM.

MemanpedMemele:

1) YMEHHE CaMOCTOSITEJIbHO IUJIAHUPOBATh aJbTE€PHATUBHBIE IIyTH
JIOCTU>KEHHsSI T1eJiell, OCO3HAaHHO BbIOMpaTh HauoOojee 3SPPEeKTUBHBIC
CIIOCOOBI pEIIeHUsT YYeOHBIX U MO3HABATEIIHLHBIX 33]1a4;

2) yMEHHE OCYWIECTBIISATH KOHTPOJIb IO PEe3yJbTaTy M MO CIOCOOy IeHCTBHUS Ha
YPOBHE MHPOU3BOJILHOTO BHUMAHHUSI 1 BHOCUTH HE- 00XOJIMMbIC KOPPEKTHUBHI;

3) yMeHHE aJeKBaTHO OILICHUBATh MPABHIBHOCTh WIH  OIIHOOYHOCTH
BBITTOJTHEHUSI Y4Y€OHOU 3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC
BO3MOKHOCTHU €€ pEIIECHUS;

4) OCO3HAHHOE BJAJICHUEC JOTHMYCCKUMH JICHUCTBHUSIMU OMNPEICICHUS MOHSITHH,
000011IeHNUsI, YCTAHOBJICHUS aHAJOTWUH, KJIaccupUKalUuu Ha OCHOBE
CaMOCTOSTEJILHOTO BBIOOpAa OCHOBAaHUM U KPUTEPUEB, YCTAHOBIICHUSA
POOOBUIOBBIX CBA3EU;

5) YMEHUE YCTaHABJIMBAaTh MPUUYUHHO-CJICJICTBEHHBIC CBS3U; CTPOUTH
JIOTUYECKOE PACCYXJICHHE, YMO3aK/ItoOUeHHue (MHIYKTUBHOE, NECAYKTUBHOE U TIO
aHAJIOTUH) U BBIBOJIBI;

6) YMEHHUE CO37aBaTh, IMPUMEHITh U npeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA, MOJCIM M CXEMbl Uil PEHIeHUs Yy4eOHbIX U
MMO3HABATEILHBIX 3a/a4;

7) YMEHHE OpraHU30BbIBAaTh Y4UYE€OHOE COTPYJIHHYECTBO U COBMECTHYIO
JIEATEILHOCTh C  YYUTEIEM U CBEpPCTHUKAMH:  ONPEACIISITh  ILEJH,
pactpenenenue QYHKIIMA W pojeil yYaCTHUKOB, B3aUMOJICUCTBUE W OOIIHE
cnocoObl paboThl; yMeHHE paboTaTh B Ipylie: HAXOAWTh 00llee pELIeHUE U



paspeniatb KOH(MPIUKTHI Ha  OCHOBE COIJIACOBAHHUS TIO3ULIMM u  yuéra

WHTEPECOB; CIYLIATh napTHépa; (oOpMyIUpOBaTh, AapryMEHTHPOBATH U

OTCTauBaThb CBOE MHEHMUE;

8) chopMHPOBAaHHOCTh Yy4YEOHOM M OOIICHOJIB30BATEIbCKONM KOMIIETEHTHOCTH

B 00JlaCTH  HCIIOJB30BaHUSA WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX

texHosioruii (MKT-kommniereHTHOCTH); 9) mnNepBOHAYAIILHBIC IIPEACTABICHUS

00 uaesX W O METOJaX MaTEeMaTHKU Kak 00 YHUBEPCAILHOM S3bIKE HAyKH W

TEXHUKH, O CPEICTBE MOJICIMPOBAHUS SIBIICHUW U MPOLIECCOB;

10) ymeHHWe BHICTP MaTEMAaTHYECKYIO 33Jady B KOHTEKCTE IPOOJIEMHOU

CHUTYyally B JPYTUX AUCIMUIUIMHAX, B OKPY>KAIOIICH )KU3HH;

11) ymMeHHe HaXOOUTh B Pa3IMYHBIX UCTOYHUKAX WH(POpPMAIIHIO, HEOOXOIUMY IO
JULSt peuieHus MaTeMaTHYEeCKUX npoodsuem, u

NpEeACTaBIsATh €€ B MOHSATHOM ¢opMe; MNPUHUMATh PEIICHUE B YCIOBUAX

HEIMOJHOW U W30BITOYHOM, TOUHON U BEPOSITHOCTHOW HHGOpPMAIIUU;

12) YMEHUE NOHMMAaTh M HCHOJb30BaTh MaT€MaTUYECKHE CpEeACTBa

HarJSIAHOCTU (PUCYHKHM, YEpTEXKH, CXEeMbl M Jp.) JUId HWJUIIOCTPAIlUH,

WHTEpIpETAIlMHU, apTyMEHTaIUH;

13) yMeHue BBIABHUTATh THUIIOTE3BI NMPHU PEIICHUU y4eOHBIX 3aJa4 W IMOHUMATh

HEOOXOJUMOCTh HX MPOBEPKHU;

14) YMEHHUE TIPUMEHSTH WHJIYKTUBHBIE U  JICIYKTUBHBIE CIIOCOOBI

paccyXIeHUM, BUAECTh Pa3JIMYHbIE CTPATETMM PELICHUs 3ajady;

15) moHWMaHME CYNIHOCTH AaJITOPUTMHYECKHUX MPEANUCAHUNA ¢ yMCHUE

JIENiCTBOBATh B COOTBETCTBUU C MPEIIOKEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSITeIIbHO CTaBUTh IIEJIH, BBIOMPATh U CO371aBaTh alrOPUTMBbI

JUTSl pelIeHursT y4eOHbIX MaTeMaTHYECKUX MPOoOJIeMm;

17) ymeHUWe IUTAaHUPOBATh W OCYIIECTBIISITH JIESTEIHLHOCTh, HAIIPABICHHYIO Ha

pELIEHHE 3aa4 HCCIEI0BATEIbCKOr0 XapakTepa.

npeomemubwle:

1) yMEHue paboTaThb C MaTEeMaTHYECKUM TEKCTOM (CTPYKTypHpOBaHUE,
WU3BJICUCHHE HEOOXOIMMOM HH(OpPMAIINK), TOYHO M I'PaAaMOTHO BBIpaXXaTh CBOU
MBICIM B YCTHOM M TNHMCHMEHHON peuyd, TMPUMEHSSI MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY, HCHOJIb30BaTh Pa3JIMYHbIC SI3bIKM MaT€MaTHUKHU
(cnoBecHbIl, CHUMBOJIMUECKHI, TrpaduyecKkuii), OOOCHOBBIBATh CYXXJICHUS,
MPOBOJAUTH KJIaCCU(UKALIMIO, JOKa3bIBaTh MAaTEMAaTUYECKUE YTBEPIKICHMUS,

2) BianeHue O0a30BBIM MOHSTHIHBIM aIllllapaTOM: HUMETh IMPEJICTaBIICHUE O
YHCJIe, BJIAJICHUE CUMBOJBHBIM SI3BIKOM aJir€Opbl, 3HAHUE 3JIEMEHTApPHBIX
(OyHKUIMOHATBHBIX 3aBUCUMOCTEHN, (QOpMHUpPOBAHME MPEACTABICHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE U O Pa3JIMYHBIX cnocodax
UX H3y4E€HHUs, 00  OCOOEHHOCTSIX  BBIBOJOB M  IIPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIA XapakTep;

3) YMEHHUE BBINOJHATH ajJreOpanueckue MnpeoOpa3oBaHUs pallMOHAIBHBIX
BBIPAXXEHUH, NPUMEHSTh UX JUIsl PEUICHUS] Y4EeOHBIX

MaTeMaTHYSCKUX 3ada4 M 3ajJad, BO3HHUKAIOIIUX B CMEXKHBIX YUeOHBIX
MpeIMETax;

4) yMeHHE TOJb30BaThCS MaTeMaTHYCCKUMH (OPMYJIaMH U CAMOCTOSITEIBHO
COCTaBJISITH  (OPMYJIBI 3aBUCHUMOCTEH MEXKIy BEJIWYMHAMH Ha OCHOBE
000OIIIEeHNs YAaCTHBIX CIIy4yaeB M IKCIICPUMEHTA;



5) ymMeHwme pemiate JWHEHHBIC W KBaJIpaTHBIC YPaBHEHHS U HEPaBCHCTBA, a
TaK)K€ NOPUBOJMMBIE K HUM YpaBHEHHS, HEPABEHCTBA, CHUCTEMBbI; IPUMEHSTh
rpauyeckne NpeicTaBICHUs JIsl PEIIeHUs] U HMCCIEIOBaHUS YypaBHEHMU,
HEpPaBEHCTB, CHUCTEM; NMPUMEHATh IOJYYEHHbICE YMEHUS Uil PpElIeHUs 3aaad
U3 MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, IPAKTUKHU;
6) oBImageHuWe cuUcTeMOW (QYHKIIMOHAIBHBIX MOHSATHH, (YHKIHOHAIBHBIM
SI3IKOM U CHUMBOJIMKOI, YMEHHE CTPOUTh rpauku pyHKUIMUNA, ONMCHIBATH UX
CBOICTBA, UCIOJb30BaTh (PYyHKIHMOHAIbHO-TpaUUECKUE MPEACTABICHUS Id
ONHCaHUS U aHaJIM3a MAaTEMAaTUYECKUX 33Ja4 U PEAJIbHBIX 3aBUCHUMOCTEM;
7) OBJIQJICHUE€ OCHOBHBIMHM CIIOCOOAMHM TMPEJCTABJICHUS U aHaJIu3a
CTaTUCTUYECKHUX JAHHBIX; YMEHHE pellaTh 3aJayd Ha HAXOXKJEHUE 4YaCTOThI U
BEPOSITHOCTU CIIyYalHBIX COOBITHIA;
8) yMeHWe NpPUMEHSTh HW3YYCHHBIC MOHSTHS, PE3YJIbTaThl U METOJbI IPH
pEeLIeHUH 3a7ady U3 pa3IW4YHbIX pa3JeloB Kypca, B TOM 4YHCIE 3a7ad, HE
CBOJISIIIIMXCS K HETIOCPEACTBEHHOMY HNPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

5. Coaepxxanmne yueOHOI0 nmpeamera

APUDOMETHUKA

Paunona.m)m)le qucJjia. PacmnpeHHe MHOJKCCTBAa HaTypPaJIbHbIX YHCCII a0
MHOXCCTBaA LCIbIX. MHoxecTBa HOCJIBbIX YHUCCI 0 MHOKCCTBA pallMOHAJIbHbIX.

PamponanbHOE 4YHMCIO Kak OTHOIICHUE m , TIAe N m — uenoe 4YuciIo, N —
HaTypainbHOe. CTEeneHb C LEJIbIM MMOKAa3aTEIEM.

JeicTBuTe/ibHBbIe Yncaa. KBajpaTHbell KopeHb u3 uucia. KopeHb  TpeThei
CTEIIeHU. 3anuCh KOPHEM ¢ MOMOIIbIO CTEIIEHU ¢ APOOHBIM MOKa3aTeJIEM.
I[Mousitue 00 wuppanMOHAILHOM YHCIIE. HUppannoHanbHOCTh 4YHCIA U
HECOM3MEPUMOCTh  CTOPOHBI M  JAuaroHaiu  ksajapara. JlecaTtudHele
MPUOINKEHUST UPPAITMOHAITBHBIX YHUCEIL.

MHOXECTBO NEUCTBUTEIBHBIX YHUCE; MNPEACTABICHUE JCUCTBUTEIBHBIX YHUCEI
OECKOHEYHBIMU JIECATHYHBIMH JpoOsmu. CpaBHEHHE JIEMCTBUTEIBHBIX
quCell.

Koopnunatnas npsmasi. M3o0pakeHue dYnucen TOYKAMHU KOOPIAWUHATHOM
npsiMor. YHUCIIOBBbIE TPOMEKYTKH.

N3mepenusi, npudnkeHusi, oleHKHU. Pa3zMepsl 0OBEKTOB OKPY>KAIOIIETO
Mupa (OT BJIEMEHTApHBIX 4YacTULl 10 BcesneHHOM), JNIMTEIBHOCTh MPOLECCOB
B OKpPYXXAaIOLIEM MHUpe. BbplaesieHne MHOKHUTENsI — CTEIEHU JAECATH B 3alUCHU
qyuca. [TpubOnm>x€HHOE 3HAYEHUWE  BEJIMYMHBI, TOYHOCTb HPUOIMIKEHUS.
IIpuknaka u oLEeHKaA pe3yJIbTaTOB BbIYMCICHUN.

AJIT'EBPA

AJsiredOpanyecKkue BbIPaKeHHMsl. DyKBEHHbIE BBIPaXXEHUS (BBIPAXKEHUS C
rnepeMeHHbIMU). YnciaoBoe 3HaueHue OyKBEHHOTO BbIpakeHUs. JlomycTumsble
3HA4YCHUsT IIepeMEHHBbIX. [loaCTaHOBKA BBIPAKEHUU BMECTO IEPEMEHHBIX.
I[IpeoOpazoBanne  OYKBEHHBIX  BBIPAXKCHUU  Ha OCHOBE  CBOWCTB
apudmetrnueckux aeiicTBuil. PaBeHCTBO OyKBEHHBIX BbIpa)K€HUM. TOXKAECTBO.

CreneHp ¢ HaTypaJibHBIM IOKa3zarejieM u €€ cBoucTBa. OJHOYIEHB U
MHOrowieHbl. CteneHp MHOroudieHa. CIlIO)K€HUE, BBIUMTAHUE, YMHOXKECHHUE
MHOTO4JIEHOB. DOpMYyJibl COKPAIIEHHOTO YMHOEHHUS: KBagpaT CYMMBlI H
kBajpaT paszHocTtu. Dopmyna pa3HOCTH KBajJpatoB. [IpeoOpazoBaHuEe 1eI0TO



BBIPDA)XCHHWS B MHOrowieH. Pa3inoxeHne MHOTO4YIEHOB Ha  MHOYKHTEIH.
Mmuorounensl ¢ ogHou nepemMeHHOU. Kopens MHorounena. KsangpaTtHbii
TPEXYJIEH; PA3JIOKEHUE KBAJAPATHOIO TPEXUIEHA HA MHOXKUTEIIU.

Anrebpanyeckasi JIpoOb. OCHOBHOE CBOWMCTBO aireOpanyeckou apoodwu.
CnoxeHue, BbBIUMTAHUE, YMHOXKEHUE, JIeJICHUE alrebpandeckux  apoOeil.
CreneHb ¢ LEenbIM MOKa3aTeleM U €€ CBOWCTBA.

PanimonanbHble BBIpaKEHUST U uUX nOpeoOpaszoBaHus. JlokazaTenbCcTBO
TOXIECTB.

KBagparabie kopHu. CBoiicTtBa apu(pMETHUECKUX KBaJpPaTHBIX KOPHEH U
UX MIPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAXKECHUNA U BBIYHUCIICHUSIM.

YpaBHeHusi. YpaBHEHHE ¢ OJHOU mniepeMeHHOUW. KopeHb ypaBHEHUS.
CBoiiCcTBa YMCIOBBIX PABEHCTB. PABHOCUIIBHOCTh YPaBHEHU .

Jluneitnoe ypaBHeHue. KBaapatHoe ypaBHeHue: ((Qopmysia KOpHEH
KBaJIpaTHOTO ypaBHeHUs. Teopema Buera. Pemenune ypaBHEHUM, CBOASIIIIUXCS
K JIMHEWHBIM U KBajapaTHbIM. [Ipumepsl pemieHuss ypaBHEHMUW TpeTbell U
4eTBEPTOM cTerneHel. Perienue npoOHO-paliMoOHaIbHBIX YPaBHEHUM.

YpaBHeHHUE ¢ JByMs IIEpEMEHHBIMHM. JIMHEWHOE YypaBHEHHE C JBYMs
NIEPEMEHHBIMA, NPUMEPHI PELICHUSI YPABHEHUMN B LEJIbIX YHUCIIAX.

Cuctema ypaBHEHUW C [JBYMSI  MEPEMEHHBIMU. PaBHOCHUJIBHOCTH CHCTEM.
Cucrtembl [ByX JIMHEWHBIX YpPAaBHEHUW C JBYyMSI T[I€PEMEHHBIMHU; PEIICHUE
MNOACTAHOBKOW M CIIOKEHHEM. IIpumepsl pemeHuss CcucTeM  HEJIMHEWHBIX
YPABHEHUM C IByMsI IIEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 3aaay anrebpandeckuM crocooom. JlekapToBBI
KOOpJAMHATBl Ha IUIOcKocTU. ['paduueckass uHTEpripeTanuss ypaBHEHHUS C
IByMsi TIepeMeHHBIMH. ['paduk JTUHEWHOTO ypaBHEHUS C ABYMs IE€PEMEHHBIMU;
yraoBoi  KOA(@UIIMEHT TPSIMOMN; YCJIOBUE MapasjiebHOCTH NpsiMbIX. ['paduxm
MPOCTEUITNX HEJIMHEHHBIX YpaBHEHHWU: mapaboiia, runepOosia, OKPYKHOCTb.
I'padmueckast ”HTEpOpPETALUS CHCTEM YPaBHEHUU C AByMS MEPEMEHHBIMU.
HepaBencrBa. YwncioBele HepaBeHCTBA U UX CBoucTBa. HepaBeHCTBO ¢
OJTHOU IIEpEMEHHOMN. PaBHOCWJIIBHOCTP HEPABEHCTB. JIMHENHBIE HEPABEHCTBA
c onHou nepemeHHou. KBazapartHele HepaBeHcTBa. CHUCTEMBI HEPaBEHCTB C
OJTHOW NEPEMEHHOMU.

3aBUCHUMOCTH  MEXIY BenuuuHamu. Ilonsitue byHKUIMH. Oo6macThb
OoNnpeAcyieHusT M  MHOXECTBO 3HaueHuil ¢QyHkuuu. CriocoObl 3alaHUs
¢yukuuu. I'papuxk Pyskuum. CBoiicTBa (PYyHKUMM, HX OTOOpa’k€eHHME Ha
rpacduxke. Ilpumepsl rpaduKOB 3aBUCUMOCTEH, OTpPAXKAIOIUIUX pEAIbHBIE
IIPOLIECCHI.

YucaoBble (PpyHkuuu. PyHKINH, ONUCHIBAIOIIUE NOPSIMYIO0 U OOpPATHYIO
NPONOPLUOHAJIbHBIE 3aBUCUMOCTH, HUX Tpapuku u cBoMcTBa. JluHelHas
pynkuwms, e€ rpadpuk um cpoiictBa. KBagparuunas ¢yHkuus, €€ rpaduk u
cBoiicTBa. CrerneHHble (YHKIHUU C HaTypajJbHBIMU MOKa3zaTelsiMU 2 U 3, UX
rpaduku u coiicTa. 'paduxu dyskmmii y = Vx,y = Vx,y = |x|.
YucsoBble nMocjaeaoBareJbHOCTH. [loHATHE YHCIOBOI MOCIEA0BATEIBHOCTH.
3anaHue MOCJIEeA0BATEIbHOCTH PEKYpPPEHTHONW ¢opmMmynoil u ¢GopmyJioit N-ro



YJICHA.
Apudmerndeckas U TeOMETpUUEcCKas Tmporpeccur. PDopmynbl N-TO djIeHA

apu(PMEeTUYECKON M TE€OMETPUUECKON MNporpeccuif, CyMMbl  MEpPBbIX n-x
yjieHOB. M300pakeHrue YICHOB apu(PMETUUYECKON U  TE€OMETPUUYECKOU
OpOrpeccu  TOYKAMH  KOOPJAWHATHOM  IUIOCKOCTH. JIuHevHbIi W

AKCIIOHECHIMAJIbHBIN pocT. CI0XKHBIE MPOLIEHTHI.
BEPOATHOCTb U CTATUCTUKA

OnucaresbHasi craTucTuka. IlpeacraBieHue MaHHBIX B BHUJAC TaOJIHII,
auarpamMm, — T'padUKoOB. CnyualiHass ~ U3MEHYUBOCTb. Cratucrtuyeckue
XapakTepUCTUKU Habopa MJaHHBIX: cCpeHee apudMeThdyecKkoe, MeJuaHa,
HauOoJIbIllIee W HAaUMEHbIIIEE 3HA4YCHUs, pa3Max. I[IpencraBnenue o
BBIOOPOYHOM HCCJICJIOBAHUH.

Cayuaiinbie COOBITHSE W BepPOATHOCTb. [loHsATHE 0 cilydyallHOM ONbBITE U
cirydaifHOM coObITHH. YacToTa Ciry4allHOTO COOBITHS.

CraTuCTUYECKUN  TMOJIXOM K NOHSITUIO BEPOSATHOCTH. BepodaTrHocTn
MIPOTUBOIOJOXKHBIX  cOObITUM.  He3zaBucumble  COOBITHS. Y MHOMXEHHE
BeposiTHOCTEN. JlocTOBEpHBIE U HEBO3MOXHBIE COOBITHSI. PaBHOBO3MOXHOCTh
coorpiTuii. Kitaccuueckoe ornpeneneHue BEpPOSATHOCTH.

Kom0OunaTopuka. PenieHne KoMOMHATOPHBIX 337a4 I1€epeboOpoM BapUaHTOB.
KomOunaropHoe npaBuiio yMHOX€EHUs. [lepecTtaHoBKU U dakTOopual.

JIOTTUKA 1 MHOXECTBA

TeopeTHKO-MHOKEeCTBECHHBbIE MOHATHS. MHoOXecCTBO, AJIEMEHT
MHOKECTBA. 3ananue MHOECTB IIEPEYNCIIEHUEM DJIEMEHTOB,
XapaKTepUCTUUECKUM CcBOMCTBOM. CTaHaapTHbIE OOO3HAYEHHUS UYHUCIOBBIX
MHOXecTB. Ilyctroe wmHOXecTBO u ero o6o3HaueHue. I[loamMHOMXkeCTBO.
O0benuHEeHNE U MEePECEYCHNE MHOXKECTB, PAa3HOCTh MHOKECTB.

NiutrocTpandsi OTHOIIEHUW MEXAY MHOXECTBaMHU C ITOMOIUBIO JUarpaMm
Ounnepa — Benna.

JuieMeHTblI  JIOTMKHM. [loHsTHE O paBHOCWIBHOCTH, CJIEHOBAaHUHU,
YHOTpPEOJIEHUE JIOTUUECKUX CBS30K €Cau ..., MO ..., 8 MOM U MOJb- KO 8 MOM
cayuae, JJOTUYECKUE CBSI3KU U, UJU.

MATEMATUKA B UICTOPUYECKOM PA3BUTHUN

Hctopuss ¢opmupoBaHusl TOHSITHsS 4YHUCIA: HaTypaldbHbIE YHCIa, ApoOH,
HEJIOCTAaTOYHOCTh PALMOHAJIBHBIX 4YHCEN Ui TIE€OMETPUYECKHX H3MEPEHUU,
vppanuoHaibHble unciaa. CTapuHHBIE CHUCTEMBI 3amucu uucen. Jpodu B
BaBunione, Erunrte, Pume. OTKpbITHE HAECATHYHBIX JpoOeil. CrapuHHBIE
cuctembl Mep. JlecsaTuuHble npoOu u MeTpuueckas cucrtema mep. l[lossnenue
oTpULaTeNnbHbIX 4ynceda U Hyid. JI. Maraungkwuit. JI. Dinep.

3apoxxaeHue anreOpbl B Heapax  apudmetuku. Ai-Xopesdmu. Poskaenue
OykBeHHOU cumBOJiMKU. [I. depma, ®. Buer, P. Jlexkapt. McTopus Bompoca o
HaxOXJAeHUU (HopMyJ KOpHEW anreOpanyecKux ypaBHEHUI, HEPA3PEUINMOCTh
B paJuKaliax ypaBHEHHMU cTereHu, Oombuied dyerwblpéx. H. Tapranes, [Ix.
Kapnano, H. X. A6ens, 3. I'anya.

HN3o0perenune  metona KOOPJIMHAT,  IIO3BOJISIFOILIETO  IIEPEBOAUTH



reoMeTpudeckue OOBEKTHI Ha

A3BIK

anreopnl. P. Jlekapr

[Ipumepsl pa3aUYHBIX CUCTEM KOOPAWHAT HA IUIOCKOCTH.

3agaua

Jleonapno Iluzanckoro (PuboHaUUN)

0 KpOJIMKaX,

dubonayuu. 3agaya O IIaxMaTHOU JOCKE.

HcTtoxkn

TEOPUU BEPOSITHOCTEU:

CTpaxoBOE JeJo,

a3apTHBIC MIPLI.

®depma u b. Ilackans. . bepuymiu. A. H. KonMmoropos

6. TemaTHueckKoe INIAaHUPOBAHUE

nu Il. depwma.

quciia

IL.

KonuuecTB
Pazzenst oJec XapakTepHUCTHKa OCHOBHBIX BUJIOB
0 yacoB
pOrpamMMBbl CO}:LCp)I(aHI/IC MaTtepHralia ACATCIIBPHOCTHU YYCHHUKA
I (Ha ypoBHE y4yeOHBIX IEHCTBHI)
ITnaBa 1. MaTeMaTHYeCKH SI3bIK. 13 BEINONHATE 7€MEHTapHbIe 3HAKOBO-CHMBOJIMYECKHE
MaTemMaTH4YecKass MOJeb JCUCTBHS, IPUMEHSITH OyKBBI U1 0OO3HAYCHUS YHCE,
JUIsl 3allUCH YTBEPXKIACHUM; COCTaBIIATh OyKBEHHBIE
YncnoBble 1 anreGpanueckue 2 BBIPQKEHHS 10 YCJIOBHSIM, 3aJaHHBIM CJIOBECHO,
0 g 5 BBIPaKECHUS PUCYHKOM WIH YEpPTEKOM; BBIUYHCIISTH YHUCIOBOE
=1 .
2= E £ Yro Takoe MaTemaTHuecKuii 3bk UTo 2 3Ha4YeHHe OyKBEHHOI'O BBIPAKEHUSI; HAXOIUTH 00JIaCTh
O T 5} H 22
S Ex= JIOIYCTHUMBIX 3HAYEHHH MEPEMEHHBIX B BBIPAKCHHUH.
£ 85 E 5 Takoe MaTeMaTHYECKask MOJEND 2 5 Y Y p p
& g 5§ £ § Jluneiinoe ypaBHeHHe ¢ OJHOI 2 acro3HaBaTh JIMHEHHbIC YPaBHEHUsI, pelIaTh
2> = 5 = 3 nepemennoit JIMHEWHbIE ypaBHEHUS U YPaBHEHMUS, CBOISAIINECS K
5 <
%5 % g g
< S3E% KOOp/HHATHAS TIPSMAsT 2 HHM. 1)6€IHaTI> TEKCTOBBIE 3a/1a4i AJIreOpandecKuM
< = o o : i
g2k 5 % R 2 &:)noco OM: EPEXOaUTH OT cnogeCHon 3
o 8 8 OpPMYJIIPOBKH 3aJa4yil K ajnreOpamyecKoi MoIenn
£ 2 & E § § Konrponbnas padora Ne 1 1 PMYITHD A P A
<2mOS 8 myTéM COCTaBJICHMSI YpaBHEHUs, pellaTh ypaBHEHHUE
Fnaga 2. Jluneiinas GyHKuus 13 CTpouTh Ha KOOPAWHATHON IIJIOCKOCTH TOYKH H (PUTYPBI
[0 33aJJaHHBIM KOOPAMHATaM; ONPENeNsiTh KOOPJIHHATHI
KOOpHI/IHaTHaH ILJIOCKOCTDH 2 TOYCK. OHpeI[e.]'IﬂTB, ABJIACTCA I rmapa 4ucel
A N
5 JIuHeliHOE ypaBHEHHE C ABYMs 3 peleHneM ZAAaHHOT'O YPaBHCHUA ¢ ABYMs1
= e epeMCeHHBIMI MEPEMEHHBIMH; IPUBOAUTH IPUMEPBL peleHui
E S Juneiinast GpyHKUUs 3 YPaBHEHUI ¢ JBYMs IEPEMEHHBLIMH; PElIaTh 3aladqu,
g 8_ E anrebpanyeckom MO/JIEIbIO KOTOPBIX  SIBIISIETCSI
= ﬁ 5 YpaBHCHHE C JIBYMsI ICPSMEHHBIMU
[ =
.o o _ .
E E e Jluueitnas GyHxmus y = kx 2 HaXOIUTh IeNible pelleHuss nyTéM mepebopa. CTpouTh
a E Or: Bsanmuoe pacnonioxeHue rpadukon 1 rpauKu JTUHEHHBIX YPABHCHUHW C ABYMS
g & . JIMHEHHBIX QyHKIUI NIEPEMEHHBIMU. BBIUMCIATE 3HAYEHNUST JTUMHEHHON
< N
O & £ o VYnopsinoueHHbIE Psiibl JaHHBIX. 1 (yHKIHH, COCTaBISATH TAaOIWIIBI 3HAYCHHUH (PYHKIUU.
= % g é Tabnuusl pacripeneieHus Crpouth rpaduk JTUHEHHOH (PyHKILHMH, ONHCHIBATH €&
= N o
g g E 5 Konrtponbnas pabora Ne 2 1 CBOICTBA HA OCHOBE Ipa)MUECKUX HPEICTABICHHM.
=
z 5 8 E [Toka3pIBaTh CXeMaTUYECKHU IOJIOXKEHUE Ha
= ©Q o o
8 = 5 KOOPAWHATHOW IJIOCKOCTH rpadrKoB (YHKIWI BUIa
y=kx, y=kx + b B 3aBUCUMOCTH OT 3HaYECHUI
I'naBa 3. CHcCTeMBI ABYX JHHEHHBIX 12 Pemate cucTeMbl JBYX JHWHEHHBIX ypaBHEHHI C JABYMs
ypaBHeHHii ¢ AByMsI HepeMeHHbIMH EepEeMEHHBIMU TpadUUYECKH, METOJOM I1OJICTaHOBKH,
METOJIOM aJIreOpanvecKoro CIOMKEHHMSI.
OCHOBHEIE TTOHSITHS 2 Pemate TEeKCTOBBIC 3ala4uM ajJreOpandecKum
MeTo MoACTAHOBKH 2 CIIOCOOOM: MEPEXOAUTH OT CIOBECHOHN (HOPMYITUPOBKHU
g s MeToz anreGpanueckoro CIoKeHUs 2 3a7a4d K alreopanyecKkor MoIenn myTéM
= i i COCTaBJICHUS CUCTEMbI JIMHEWHBIX YpaBHEHHUH, peIlaTh
EE CucreMbl JAByX JIMHEWHBIX YypaBHEHHUI 3 yP > P
= 2 ¢ ABYMs HepeMEeHHBIMH Kak COCTaBJICHHYIO CUCTEMY ypaBHCHHIH,
=
<
5 5 8 MaTeMaTHUYECKHUE MOJEIN pPealbHbIX UHTEPIPETUPOBATh pe3ynbrar. MccienoBarb CUCTEMBI
5 N
5 = o cuTyanmii Heunciosbie psiabl JaHHBIX 2 YPaBHEHUH C JBYMs EPEMEHHBIMH, COAEpIKAIIHE
2 s OykBeHHbIe K03 unnenTs]. KoHCTpynpoBarts
SEE KonrponesHas pa6ora Ne 3 1 y b ] pynp
s S5 SKBUBAJICHTHBIC PEYCBBIC BBICKA3BIBAHUS C
= HCIIOJIb30BaHUEM AJIreOpanyvecKoro u
Q
E 2 = rEOMETPHUYECKOTO SI3BIKOB.
Q
<mOo
I'1aBa 4. CTeneHb ¢ HATYPATBHBIM o} dopmynupoBaTh onpenereHue CTEIEeHU c
TTREEATIETER i & o FEmms HaTypaabHBIM rnokasarejem, c HYJICBBIM




nokasareneM; (OpMYyIHPOBATh, 3aIMChIBaTh B
Uro Takoe CTENEeHb C HaTypaJlbHBIM 2 . .
CUMBOJIMYECKO#l ¢opmMe u OOOCHOBBIBATH CBOWCTBA
rnokasarejiemM
. CTEIIEHU C LEJIBIM HEOTPHUIATEeIIBHBIM I[OKa3aTelIeM;
TabGiuuna OCHOBHBIX CTEIIEHEN 1 .
. . MPUMEHSITH CBOWCTBA CTEIEHH s IpeoOpa3oBaHUs
228 CBoO#iCTBa CTENEHU C HATypaJIbHBIM 2 . N
S5 E BBIPQKCHUI M BBIYUCIICHHII.
83 E rokKazaTesjeM .
FES . BocnpousBoauts popmynupoBku oIpeesIeHuH,
5§58 VYMHOKEHHE U JICJICHHUE  CTeleHCH 2
228 KOHCTPYHPOBATH HECJI0)KHbBIC onpeieJICHUS
82 E C OIMHAKOBBIM ITOKa3aTejieM
£MO CaMOCTOSITEIBHO.
<Edg CrerneHb ¢ HYJIEBBIM MOKa3aTeJieM 1
S EEH N BocnpousBoauth dbopmynupoBkHu u
£E8E§ CocraBiieHne TaOJIMI pacnpeneieHui 1
g K22 J0Ka3aTeIbCTBa H3YYCHHBIX TEOpEeM.
£ 88§ 0e3 ynopsiiouYnBaHUsI TaHHBIX
S5FEE KoHcTpyHnpoBaTh MaTeMaTHYECKHE MpeI0KCHU ST
m o o
ral TTONMOIITEL IO CDRARWIA 2, 7111 mao
IT'naBa 5. OgHouwieHbl. Oniepanuu HAX 8 BbimonHsTe ae#cTBus ¢ ONHOHICHAMH
Jloka3piBaTh (QOpMYNBI COKPAIIEHHOTO YMHOKCHHS
OAHOYJICHAMHU
(A7 BYYJICHOB), IPUMEHSTH HX B IIPEOOpa3OBaHUSIX
BBIpXKEHUIN M BBIUMCIIEHUSAX. [IpoBOIUTH
g [TouaTtue ognouwnena. CranaapTHBIA BU 1 HCCIIeOBAHNE [T KOHCTPYHPOBAHHS U
¥
= OJTHOYJICHA MOCJIEAYIOLIEr0 JI0Ka3aTeJIbCTBA HOBBIX (OPMYIT
o Q .
g EE Crno)XeHHe U BBIYUTAHUE OJHOYJICHOB 2 COKpalEHHOro yMHOXeHUs. Pemiars ypaBHEHUs,
3} < 5 o~
g B2 YMHOKEHHE OJHOWICHOB. Bo3Benenue 2 CBOJsIIMECA K JUHEHHBIM ypaBHEeHUsM. Pemarts
§ ; g OHOYJICHA B CTETCHb TEeKCTOBBIC 33/1a4M alreOpandyecKuM Crocodoom:
O .
g g3 JleNleHne OJIHOMIICHA HA OJIHOWICH 1 MOJIETMPOBATE YCIOBUE 321441 PUCYHKOM, HEPTEKOM;
= a
<_§2 Yacrora pesynsrata. Tabuuua pacmipe- 1 TEPEXOIUTE OT CIIOBECHOT Q)opmynnp(iBKu YCIJIOBHUS
g &k 3aJa4M K aNreOpandecKo MOJIeau MyTéM COCTaBJICHUS
SR 28 €JICHUSI 4acCTOT
O s M Q pa .
-l YpaBHEHHUs; pelIaTh COCTaBICHHOE ypaBHEHHE
22868 KonTponesnas pa6ora Ne 4 1
InaBa 6. MHorowiensl. Onepamna HaxX 15 BbInoNHATE ACHCTBUS ¢ MHOTOYWICHAMH; JOKa3bIBATh
MHOTOWIeHAMM (opMyBl COKpaIIEHHOTO YMHOXXEHUS, IPUMEHSTh HX
B IIpe00pa30BaHUSX BBIPAKEHHUH M BbIYUCIeHUsX. [Ipu-
OCHOBHBIE MTOHSTHUS 1 MEHSTh pa3jiudHble (OPMBI CAMOKOHTPOJSL TIPH BbI-
- CroxxeHHe ¥ BBIYMTaHHE MHOTOYJICHOB 2 TIOJIHEHNH Pe0Opa3oBaHuii.
g8 E YMHOKEHHE MHOTOYJICHA Ha OJHOYWICH 2
EEE YMHOKEHHE MHOTOYJICHa HA MHOTOWICH 3
Q .
é- .- DOpMyJIIBI COKPAIEHHOTO YMHOXKCHHS 4
[
= r:: i . JlesieHre MHOTro4ieHa Ha OJHOYJICH 1
<
S EEE ITponeHTHBIE YacTOThI. TaGIUIbI 1
=£855
'8 § E = pacrnpeneneHust 4acToT B MPOLIEHTax
oo
225§ KonTtponbsHnas pabora Ne 5 1
T1aBa 7_ Pa3ﬂ0meﬂne MHOI'OYJIEHOB HAa 16 BrImmonHsTh Pa3JIOKECHUE MHOT'OYJICHOB Ha MHOX>XHWUTCIIHA,
MHOKHTEXN MPUMEHsSISI  pas3jM4YHbIe  CIIOCOOBI, aHAIM3HUPOBATH
MHOT'OYJICH u pacro3HaBaTh BO3MOKHOCTbh
Y10 Takoe pa3ioKEeHUue MHOIOYJICHA Ha 1 IIPUMCHCHHA TOr0 HWIHW HWHOTO anéMa Pas3a0XKEHUs €ro
= MHOKHMTEJIM U 3a4YE€M OHO HYKHO Ha MHOXUTCIIA. HpI/IMeHﬂTL pa3JInIHbIC (bOpMLI
% BreiHeceHnue 06mero MHOMXUTEIIS 3a 2 CaMOKOHTPOJIsA ITIPHU BBINTIOJIHCHU N l'[peOGpaSOBaHHﬁ.
£ 5 CKOOKH
= [IpuMeHsTh pa3inoKeHHEe HAa MHOMKHUTEIU K PEIICHUIO
T s N
%2 Crioco6 rpynnupoBKH 2 ypaBHeHwii
£5 PasnoxxeHne MHOroWwieHa Ha MHOXKHUTE- 3
%) .
2 g IM ¢ TOMOUIBIO (GOPMYJI COKPAIIEHHOTO
E = YMHOXKEHUS
Q
o
£ E Pasnoxenre MHOroudJieHa Ha MHOXHTE- 2
§ S JHM C TMIOMOIIBI0 KOMOWMHALMHA pPa3IuYHBIX
= ..
E 2 npuEMOB
I
< g g I'pynnupoBka JaHHBIX 2
=]
s I E
& E§ KonTtpomnsHas pa6ora Ne 6 1
= o
E 2 & Cokpanienne anreépandeckux apoden 2
O
<mb5 ToxxnecTBa 1
I'maBa 8. ®dyukuusy = X2 10 Beruncnate 3HadueHuss QYHKOUH y = X2, y = - x?,
COCTaBJIATh  TAOJHIBI 3HAYCHUH (DYHKIIUH; CTPOUTH
A Dynxnus y = x2 3 rpadukn  GyHKIWMA y =x%, ¥y = x> U  KyCOYHBIX
A . . o
29 I'padnueckoe pemieHre ypaBHEHUN 2 (yHKIMH, ONMCHIBaTh UX CBOWCTBAa Ha OCHOBE
§ E Uro o3HavaeT B MaTeMaTHUKE 3aIlcCh 3 rpaduuecKux MpeACTaBICHUHN. Hcrons3oBarhb
g QS)_ <3 y=f(x) (OYHKIMOHATBHYIO CHMBOJIMKY Ul 3amucH  (hakToOB,
g =z
:;.m EZ2g I'pynnupoBka gaHHBIX 1 CBSI3aHHBIX c pynkausimMu, oOoraras OMBIT
= o = o o
5= E 55 Konrtponbsnas pabora Ne 7 1 BBIIIOJIHGHHSI ~ 3HAKOBO-CHMBOJHMYECKHUX  JICHCTBHIA;
= S =
£ ig E g CTPOUTH pEuYeBbIe KOHCTPYKLHMH C MCIOJb30BaHHEM
s N
8558 =005 (GyHKIIMOHAIBHON TEPMHUHOJIOTUH.




O06o01maoniee NOBTOPEeHUE 6 W3Bnekate uMHGOpMALMIO M3  TAOIWIl M JUarpamm,
(BKJIIOYAET B ce0s1 3JIeMEHThI ONMCATEIb- HOi BBIMOJIHSTh  BBIYUCIICHHUS [0 TAOJMYHBIM JTaHHBIM,
craTucTHKM no Martepuanam Ilpuioskenus, OpraHu3o0BbIBaTh HH(pOpMALUIO B BHUIEC TaOIHUIl H
HMeIoIerocsi B 3a1auHUKe) nuarpamMm. [IpUBOIHMTE NpHUMEpPHl YHCIOBBIX ITaHHBIX,
HaXOIHUTh CPEJIHEES, pa3Max, MOy YHCIOBBIX HAOOPOB
I'aaBa 1. AareGpamvecKue Ipoou 21 DdopmynTupoBaTH OCHOBHOE CBOMCTBO alnreopamvdecKoin
ApoOM M TPUMEHSATH €ro s IpeoOpa3oBaHUs
OCHOBHBIE TTOHSITUS 1 napo6eii. BRIMOMHITE ASHCTBUSI ¢ ainreOpandecKuMU
- OCHOBHOE CBOWCTBO aireOpandeckoi 2 ApOOSAMH, IIPEACTABIATH APOOHOE BBIPAXXEHHUE B BHUJEC
g apoou OT- HOLICHUSI MHOTOYJICHOB, JJOKa3bIBaTh TOXKISCTBA.
= 2
E o Crnoxxenue u BBIYUTAHUE 2 dopmynupoBaTh ONpenesieHNe CTEIIEHU C LEJIbIM
g s anrebpandecKux npobeit c HOKa3aTeeM.
a E OJUHAKOBBIMU 3HAMEHATEIISIMU BpBIYHCIAT, 3HAUCHUSI CTEIICHEH C IEJIbIM
30 CrnoskeHue U BbIYUTaHHUE alreOpandecKux 3 MOKa3aTEIEM.
:i < apoGeii ¢ pasHbBIMU 3HaAMEHATEIISIMU dopmynpoBaTh, 3aIIUCHIBATh B CUMBOJIMYECKO
§ é Kontponbnas pabora Ne 1 1 ¢dopmMe U MILTIOCTPUPOBATH IPUMEPAMHU CBOHCTBA
3 5 VMHOXKEHNE U JIEJICHHE allreOpandecKux 2 CTEIIEHU C LIEJIBIM IOoKa3aTeJieM, IIPUMEHSITh CBOMCTBa
§ E npoOeii. Bo3Benenue anreOpanmdeckon CTENEeHM Uil IpeoOpa3oBaHUsI BBIPAXKCHUN U
a g poOH B CTEIICHb BBIYMCIICHUH. [ BBIMOIHATE mpeoOpa3oBaHUs
Lg = IIpeobpaszoBaHne panMOHaAIBHBIX 3 panMoOHAaJIBHBIX BBIPAXXEHUH B COOTBETCTBHHU C
=] 0 BBIpQKEHU N TOCTaBJICHHOW II€JbIO: BBIACHATh KBaApaT IABY4WICHA,
E § <§ IlepBble TpeacTaBieHus 0 PEIIEHUH 2 nenyro 4acte apoou u np. [lpumensts
a E E panuOHAJIbHBIX YPABHCHUH npeoOpa3oBaHUs PALMOHAIBHBIX BBIPAYKCHUN JUIs
O ® g CreneHp ¢ OTPUIATEIBHBIM LIEJIBIM 2 pellleHus 3a1a4.
2 8.4 g HoKasaTeIeM IIpoBoauTe JOKa3aTENbHBIE PACCYKICHHS O KOPHAX
E ﬁg 5 INepeGop BapnuaHTOB, AEPEBO BAPHUAHTOB 2 YPaBHEHHUs C OIIOPOH Ha OIIPENEJICHUE KOPHSI.
KonTponbHas pa6ota Ne 2 1
Tnaga 2. OyHKumsy = Vx. 19 OnuceIBaTh MHOXECTBO ILENbIX  YHCEJ, MHOXECTBO
CROMCTBA KBAIPATHOIO KOPHSI panMOHATBHBIX YHCEJ, COOTHOIICHHE MEXIYy JSTHMH
MHOXECTBAMH. CpaBHUBATH " yHopsiio4YuBaTh
PalHoHAIBHbIE THCIA 2 pamoOHaIBHBIE YHCJA, BBIIOJIHITH BBIYHCICHUS C
[TOHATHE KBaZpaTHOTO KOPHS M3 2 paunoHAITEHBIMU YHCIIaMU. DopmyaupoBaTh
HEOTPHLATEIEHOTO YHCIA onpeneneHue KBaJpaTHOTO KOpHS 3
HEOoTpHULaTeIFHOrO uncia. Vcroas3oBaTh
HppauunonanbHble ynucia 1 rpaduk GyHKUUHU y = x? Wi HAXOXKJIEHUS KBaIPaTHBIX
MHO0X€eCTBO AeHCTBUTEIbHBIX YU CEI 1 KOpHE#. BBIUHCHATH TOYHBIC U NPHOIHIKEHHBIC
Oynkius Y = X, eé cBoiicTBa n 2 3HAYEHUs KBaJApPaTHBIX KOpHEH, HUCHOJB3Yys NpU
rpaduxk HEOOXOANMOCTH KaJIBKYJISATOP; IIPOBOIUTE OICHKY
CBoiicTBa KBaJPATHBIX KOpHEil 2 KBaJpaTHBIX KOpHel. HccnemoBars ypaBHeHHE x2 =
[IpeoGpasoBaHie BEIPAKESHNIA, 3 a; HaXOIUTh TOYHBIC U MPHUOIIMIKEHHBIC KOPHH TpH d >
COMEpKALMX  OIMEPALHIO  M3BICUEHHS 0. MccnenoBarh CBOMCTBa KBaAPaTHOT'O KOPHSI,
KBAZPaTHOrO KOPHS OPOBOJISI YMCIOBBIE DKCIIEPUMEHTHI C ITOMOIIBIO
KonrposbHas pabora Ne 3 1 KaJIBKYJISITOpA, KOM“HL}OTepa. Jloka3pIBaTh CBOMCTBA
Moty b efiCTBUTEILHOTO YncIa 3 KBaJpaTHBIX KOPHEA, l'IpI/IMerITL UX K
rpadux dymxmun y = [ x|,  x2 =|x| npeo6pa3013am/no BBIp@XXCHUN. BBIYHUCIATE 3HAUCHUS
IpocTeiinme KOMOHHATOPHBIE 3a/1aUH 2 BBIPAXKECHUI, COAEpIKalINX KBaJgpaTHbIE KOPHU;

Oyukmmu. YucnoBbie QyHKIHH. BEpOsITHOCTh M CTAaTUCTHKA.
KombOunaropuka. MaTtemaTHKa B HCTOPHYECKOM Pa3BUTHH

BBIpa)XaTh NEPEMEHHBIE U3 TI'€OMETPUYECKHUX U
pusnueckux popmyn.

IIpuBOIMTH NIPUMEPHI HPPALMOHAIBHBIX YHCEN; pac-
IO3HABaTh PAIMOHAIBHBIE U HPPAIIMOHAJIBHBIE YHCIIA;
u300pakaTh  JICHCTBUTENIBHBIE  YHCJIa  TOYKaMH
KOOPAMHATHOW  HIPsSMOM. Haxogute  pecsituuHble
NpUOJIMKEHUsT  PAllMOHAJIBHBIX W MPPalMOHAJIBHBIX
YHCeJl; CPABHUBATh U YIOPSIAOYUBATH JACHCTBUTEIIbHBIC
gucia. OnuceiBaTh MHOXECTBO  JICHCTBUTEIIBHBIX
YyHcell.

Hcnonp30BaTh B MUCBMEHHOW MaTeMaTHYECKOW pedyu
ob6o3HaueHus U rpapuyeckue N300paKeHUs] YHUCIOBBIX
MHOJ>KECTB, TEOPETHKO-MHO>XECTBCHHYIK) CHMBOJIUKY.
Borunciisate 3Havuennss ¢Gyskumii y = X,y =] x|,
COCTaBJISITh TaOJMIBI 3HAYCHUNW (YHKIUW; CTPOUTH
rpadpukn  GyHKI@E y = X,y = | x| # KycouHsx
(yHKIUH, onMCHIBaTH HX CBOWCTBAa Ha OCHOBE
rpaduyYecKkux  IpeCTaBICHUM. Hcnonp3oBaTh
(GYHKIMOHATIFPHYIO CHUMBOJIMKY JUIS 3anucu (PaKTos,
CBSI3aHHBIX [ pyHskHISIMH, oOoraias OIIBIT
BBIITOJTHEHUS 3HAKOBO-CUMBOINYECKHX

IEUCTBUM; CTPOUTH PEYEBbIE KOHCTPYKIIUH C
HUCMONb30BaHNEM (PYHKIIMOHAJIBHOW TEPMUHOJIOTHH.




BC€POATHOCTHBIC 3aJa41n

JAcJIaTh BbIBOJAbI O TOYHOCTHU l'IpI/I6J'II/I)K€HI/I$I 8 (¢] nux
3alucCHu. BBITOJIHATH BBIYUCJICHUA C peaJIbHBIMH

T'a1aBa 3. KBanparuuHasi pyHkums. 17 BrruncnaTe 3HaueHus QyHKIUN, 3a1aHHBIX GopMmyna-
MU (Ipd HEOOXOIMMOCTH HCIIOIB30BaTh KaJbKYJSITOP);
DyHKRIUA Y = k/x COCTaBJIATH TAOJIWIBI 3HAYEHUH (QYHKIUH. K
Boluucnsate  3HaueHuss  GyHkuui  y = ke, y = '
2 e o
A Dymiuns Y = ke, e€ cpoiicTsan rpaduk 2 y=ax? + bx + ¢, COCTaBIATH TaOIUILI 3HAYCHUN (YHK-
=
% 3 OyHKIUS Yy = W« eé cpolicTBau rpadux 2 M, CTpouTh Trpaduku  GyHkmmin y =kx?, Yy = N
o T =ax? + bx + ¢ M KyCOYHBIX HKIUM, OMNUCBIBATH HX
o) ; KonTponpHas pa6ota Ne 4 1 yoa Y bymenwit, o
o CBOIICTBAa Ha OCHOBE TIpadUUecKuX IpeJ/ICTaBICHUM.
E o ITapannensHblil TepeHoc rpaduka GyHK- 2 pad pel
= & Hcnonp3oBath (QyHKUIHMOHAJIBHYIO CHMBOJIMKY IUIsI 3a-
3 O 1uu (BIIPaBO, BJIEBO) 6
o NMCH Pa3sHOOOpa3HbIX (hAKTOB, CBSI3aHHBIX C paccMa-
% ; Mapasienvupiit nepenoc rpaguica pynx- 1 T I/IBagMBIMI/I I()b HK 1/1;1(11\)41/1 oéora asi  OIBIT pBBIHOJI
A & uun (BBEpX, BHHU3) p YHKI > T . .
< = TMapasmrensreiii nepenoc rpaduxa 2 HEHUsSI 3HAKOBO-CHMBOJHMYECKHMX JEHCTBUH; CTPOUTH
= & DyHKIHH peyeBble KOHCTPYKIMH C HCIIOJIBb30BaHUEM (YHKIHO-
[l .
=8 _ L . HaJIBbHOH TEPMHUHOJIOTHHU. VICIOJIB30BaTh KOMIIBIOTEP-
) dyHkuus y =ax? + bx + ¢, € cBoHcTBa 3
a S} " Fpa(l)I/IK HbIC l'lpOl"paNiMbl I UCCJICOO0BaHUA l'lOJ'[O)KeMHl/lﬂ Ha
S % Tpaduueckoe pelieHmHe  KBaAPATHBIX 1 KOOPAWHATHOMN HJ'IOCKOC’VI“I/I rpadukoB ¢yHKIUN B 3a-
L T ypaBHeHHiA BHCHUMOCTH OT 3HAa4€HMIl KOI((PUIHMEHTOB, BXOMISIIMX
s
A O o i
= Opranm3oBaHmbIi MepeGop BapHAHTOB. 2 B ¢popmyiry. Pacno3HaBaTh BHIBI HM3y4aeMbIX (QYHKIHH.
] o -
S a IpocTeiiine BepOsSTHOCTHBIE 3a/[aTH HOKa3£,IBaTL CXEeMaTHYECKH nonomem{e Ha KOOpPIH
c:) 5 KouTponbHas pabota Ne 5 1 HaTH(k)I/[ IUIOCKOCTH TpadukoB (yHKIUH Buaa y = kx?,
0 . y = X’ y =ax?2 t+ bx + ¢ B 3aBUCUMOCTH OT 3HAYEHUMU
. <
E é K03 (PUIHECHTOB, BXOIAIIHX B (HOpPMYILy.
E S Hcnonb3oBarh G yHKUMOHAIBHO-TpApQUIECKUE
== OpEICTaBICHUS  JUIA pelieHusT W UCCISIOBaHUS
é" c:q ypaBHeHuii.[CTpouth Tpaduku QGyHKIHH Ha OCHOBE
3) npeoOpa3oBaHuil H3BECTHBIX I'PadUKOB.
Inaea 4. KpaapaTHbie ypaBHEHHUs 20 IIpoBoguts noxasaTem)vae paccyXIeHuss 0 KOPHSIX
YpaBHEHUsI C OIOPOW Ha  OIpeAcNICHHE  KOpHs,
OCHOBHBIE HOHATHS 1 (yHKIIMOHAIBHBIE CBOVMICTBA BBIPAXKEHHIA.
< DOpPMyITBI KOPHEH KBAPATHBIX 3 Pacnio3HaBaTh JIMHEHHBIC U KBaJpaTHbIC YpPaBHCHUSI,
= ypaBHenHii eJbie U ApOoOHBIE YPaBHEHUS.
S § PalMOHANBHbIC yPABHEHHS 3 Pemiath  KBajJpaTHbIE YpaBHEHHUsS H  ypaBHEHWUs,
/M . -
g E < x| PauMoHabHbIC ypaBHeHMA Kak 3 CBoL[sImVHGCﬂ K HUM; pemaTth ApoOHO-palMoOHaJIbHBIC U
MPOCTEHIINE UPPALIHOHAIBHBI aBHCHUSI.
; Lg é E MaTe€MaTUYECKUE MOJEIU pealbHBIX Opoc ¢ € uppanuo ve yp ¢
. I SITh HAJIMYUE KOpHEH KB THOT BHEHHUSI
8.4 5] g =| cuTyauuii (TEKCTOBBIC 3aa9H) penen al ¢ KopHe aApatHoro ypasHe
> o = 8 . o 0 AUCKPUMHUHAHTYy U kKod(ddunuentam. Mccrmenosars
2 | Emé omna dpopmynia KopHeEl KBagpaTHO- 2
M 2 g © KBaJpaTHbIC ypaBHECHUS c OyKBEHHBIMHU
.28 Q. ro ypaBHEHUS
ko3¢ punnenTaMu.
E ’CES 2 = Teopema Buera. Paziioxxenue 3 dPun . .
T g\ g KBANPATHOTO TPEXWICHA HA JHHEHHBIC Pacno3naBath KBa/IpaTHBIA TPEXWIEH, BBISICHITH
o] £ O BO3MOXXHOCTh Pa3JIOKCHHUS  €ro Ha MHOXHTEJH,
E 5 S O| MHOXHUTENH . .
. PE/ICTABIATh KBJIpaTHBII  TpEX4WICH B BHIC
< o E Jepeso BapuanToB. IIpocTeiimme 2 p N b P .
Q<3 = ol IIPOU3BEJICHUS JIMHEWHBIX MHOXUTEJICH.
> & B & BEPOATHOCTHBIC 3a1a91
E R 2 Pemate  TekcTOBBIC  3adadM anreOpandecKuM
< B 9 6 KouTponbHast pabora Ne 6 1 . .
5 & CII0COOOM: NepexoIUTh oT CJIIOBECHOM
AIMOHAJIBHBIC YPaBHEHUSI .
=¥ o~ u 2
% E A popmynupoBku 3a- nauM K anreopandyeckoid MoIeNu
E E nyTéM COCTaBJIEHUSA ypaBHEHUS, peuars
< © COCTaBJICHHOE ypaBHEHHUE, HHTEPIPETUPOBATH
pe3yJIbTaT.
I'iaea 5. HepaBeHcTBa 16 dopmynUpoBaTh CBOIWCTBAa YHCIOBBIX HEPaBEHCTB,
WUTIOCTPUPOBATh WX Ha KOOPJAMHATHOWN  IIPSIMOIA,
CBOCTBA 4MCIIOBBIX HEPABEHCTE 2 J0Ka3bIBaTh ajre0panyvyecky; MPUMEHSITh CBOWCTBa
§ - Vccrenopanme  GyHKumii Ha 2 HEepaBEeHCTB B XojAe peuieHus 3anad. JlokasbIBaTh
= HEpaBEHCTBA.
E T MOHOTOHHOCTh
SRR i
_5 g8 PelicHHe THHEHHBIX HEPABCHCTB 2 PaCH03HaBaTva1HHeI/IHbIe U KBaJIpaTHbIE HEPABEHCTBA.
= o = PelleHHe KBAPATHEX HEPABCHCTE 3 Pemrare nuHelHbIe HEpaBEeHCTBA; pelIaTh KBaJpaTHBIC
[N S
S HEpaBEHCTBA. HUCIIOIB3YS rpaguyeckue
< 58 £ Kontponbnas pabora Ne 7 1 p > Y pad
d % & & . npeacraBiieHus.  Vcrosib30BaTh  3allMCh  dYHCEN B
82 509 ITpubnnxénnsle 3HA4YCHUS 2
S E =g N CTAaHIApPTHOM BHIE Ul BBID@KEHHSI pa3MepoB
28 1= JNIEWCTBUTENIBHBIX YHCEJI, IOTPElIHOCTh
v E B = OOBEKTOB, JUIMTEIIBHOCTH IPOIECCOB B OKPYI)KAIOIIEM
o g 0\8 MPUOITHIKEHUS, MPUOJIMOKEHUE 10
S =9 2 HEOCTATKY  M3GBITKY mupe. CpaBHUBATh 4McClia U BEJIMYUHBI, 3allUCaHHBIC C
2
=i . HMCIIOJIb30BAHUEM CTEIEHH 10. Hcnoas3oBaTh
=
T E O CrangapTHBINA BUA d9HCIIa 1 . .
§ 0 & " a3HbIC OPMBI 3allMCH NPHUOIMIKEHHBIX 3HAYCHUH,
[T STEO] IIpocreiinine KOMOMHATOpPHBIC U 3
o om
o =
= =
5=
<

JaHHBIMHU. BBIMOIHATH NPUKUIKY U OLICHKY PE3yJIbTaTOB
BBIYUCIICHUN




OGo6maomnee MOBTOPeHHE 9 BrbInonHATE nepebop BCeX BO3MOXKHBIX BAPUAHTOB IS
(BKIIOUAET m O T TS nepecuéra 0OBEKTOB WM KOMOWHAIIHIA.
KOMGHHATODHKH 1o MATEDHAIAM IIpuMeHsThP 0OpaBUIO KOMOMHATOPHOIO YMHOXCHUSI
o p p Ul pelICHUs 3aJad Ha HaXOXKICHHUE YKCIa OOBEKTOB
NJIOKEHHUNA, UMEIOIIIErocss B 3aJJaYyHUKeE .
p 2 Al A ) WM KOMOWHaIU
Iiasa 1. PanuoHajdbHbIe HEPABEHCTBA M HX 14 IIpuBOoaUT, TPUMEPBI KOHEYHBIX u OECKOHEUYHBIX
v MHOXeCTB. HaxoauTh OObeOUHEHUE U IepeceueHHe
KOHKPETHBIX MHOJXECTB, Pa3HOCTh MHOYECTB.
JIuHeHHEIC H KBAAPATHELC HEPABEHCTBA 2 IIpuBoauT, TpPUMEPBI HECIOXKHBIX KiacCH(pUKAILNM.
. (noBTOpCHHE) Unnroctpuposatsb TEOPETUKO-MHOKECTBECHHBIE
. = .
< = MOHATUS C IIOMOIIBI0O KpyroB Oiinepa.
= B = PanyoHansHbIE HEpAaBEHCTBA 4
= T Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHYIO CHMBOJIHKY
Z 2, o MHo>ecTBa 1 oNepaly Hal HUMHU 3
2 g S 5 CuHcTeMBbl palMOHAIBHBIX HEPABEHCTB 4 W ASBIC TP PEINCHIH 33/[aT B XOIC  M3YHCHMA pas-
8, 2 E % JUYHBIX Pa3/IeoB Kypca.
o5 5 & KouTponbsHast pabora Ne 1 1 . .
T S a2z Hcnonp30BaTh B NMCBMEHHOW MaTEMaTHYECKOW pedu
. o O
g2 = ob6o3HaueHust U rpaduUecKue U300paKESHUsI YUCIOBBIX
51 MHOECTB, T THKO-MHOKECTBEHH CHMBOJIHKY.
g = ; 0JKEC €OPETHUKO 07KECTBE 1) o
& .
E é’; 2 Pacrio3naBaTe nMHEIHBIE U KBaJpaTHbIE HEPABECHCTBA.
= Pewmate nuHElHHBIC, KBaJpaTHbIE U JIPOOHO-
panroHaIbHbIC HEPABSHCTBA U UX CHUCTEMBI.
IiaBa 2. CucTeMbl ypaBHeHHUil 18 Onpenesnsite, SBISETCS JH Iapa YHCEN PeHIeHUuEeM
JaHHOTO ypaBHEHHSI C NBYMsI II€PEMEHHbBIMU;
OCHOBHBIE HOHSTHS 5 OPUBOJUTh TPUMEPHI PEIICHUH ypaBHEHHUH C JIBYyMsI
MeToabl pelIeH:sT CUCTEM ypaBHEHHH 6 TIEPEMEHHBIMH. .
KontponbHas paGora Ne 2 1 CtpouTth rpaMKu ypaBHEHHUH C ABYMSI IIEPEMEHHBIMH.
CrcTeMbr ypaBHenwii KaK 6 [Pemats  nmHEiHBIE ypaBHEHHSI U HECJIOXXHBIC
MATEMATHUCCKIE MOZENH DEATBHEIX ypaBHEHHs BTOPOW CTENEHHU C IBYMsl NEPEMEHHBIMH B
our o LEIbIX YHUCIax.
yauuil (TEKCTOBBIE 3aa9H) .
" M306paxaTe Ha KOOPAMHATHOW IIJIOCKOCTH MHOXECTBa
= TOYEK, 3aJaBacMbIX  HEPaBEHCTBAMH C  JIByMs
5 nepeMEHHBIMA u ux cucremMamu. OIMCHIBaTh
E anredbpanuecKku 00J1aCTH KOOPAUHATHOHN IMIOCKOCTH.
[a~]
§-4 Pemate cuctembl  JABYX ypaBHEHHH ¢ OByMs
. HepeMESHHBIMI METOIOM IIOJCTAHOBKH, METOIOM
8« anreOpanyecKoro CJIOKEHHUsS, METOAOM  BBEJCHUS
% HOBBIX IIEpEMeHHbIX. Vcmoabp30BaTh (QYHKIHOHAIBHO-
E rpaduyecKkue NPEACTABICHHUS IS peuieHust "
< HCCJICIOBAHUS CUCTEM YypaBHCHHH.
Pemare TEKCTOBBIC 3a/1a91 anreOpanvdecKuM
CII0CO0OOM: NepPEeXOIUTh oT CIIOBECHOM
opmynupoBku 3a- maun K anreOpamdeckoil Moneiu
myTéM  COCTaBJICHMSI CHUCTEMBbl ypaBHEHHUM, pemlaTh
COCTaBJICHHYIO cUcCTeMy YpaBHCHUH,
HHTEPIIPETUPOBATH PE3yIbTaT
Inasa 3. Ynciaosble pyHKIUA 24 Beruucisats 3HadueHus: QyHKIUM, 3a1aHHBIX (popmyia-
MU (Ipy HEOOXOJIMMOCTH HCIOJIB30BaTh KaJIbKYJSTOP);
Onpenenenne UMCTIOBOH  DYHKIHHL. 4 COCTaBJIATH TAOJMIBI 3HAUCHUH (yHKIIHH.
BBIUHCIISATh 3HAYECHUS] CTEIMEHHBIX HKIUH C [EJIBbIM
Oo0mnacTe onpeneIcHus. Oobnacrte
3HaYCHUH PyHKIIMH [IOKa3aTeICM.
Koutponshas paGora Ne 3 1 dopmyupoBaTh ONpeAciICHUE KOPHI TPEThEH cTerie-
CriocoGb 3amanus (yHKIHN 2 HH, HaxXOIWTh 3HAYCHHS KyOUYeCKHX KOpHEH,
CroitcTra (ynKumii 5 HCIIONB3Ys npu HEO0OXOUMOCTH KaJIbKYJISITOP.
.. .. Beraucnsiate
Yérabie U HedETHBIC (HYHKIIHH 2
Koutpornbuas pabota Ne 4 1 3HayeHus (QyHKOAH Yy = X. CoOCTaBIISITh TaOJUIIBI
Dymkan Y =x7, 0 EN _I/IX cBoficTBa 1 > 3HaueHUH  (QYHKIMI; CTPOUTH TIpauKU CTEIEHHBIX
il - ]

rpaduku

¢byHKIUH ¢ OeIbIM MokasareneM, GYHKOHH Y = = X
U KyCOUHBIX (DYHKIIMIi, OIMCHIBATh UX CBOICTBA.




Oynkiuu. OCHOBHBIE

MOHATHUS. YHUCTTOBBIE PYHKITUN

@ynkmuun Yy =x ", n €N, wux cBoicTBa
u rpaduku

3 " .
Dynkmuss Y = X, e€ cBOMCTBa u
rpagux
KouTponbnast pabora Ne 5

Hcnonws3oBaTh (GYyHKIMOHANBHYIO CHMBOJIMKY  JUIS
3allMCH  pa3HOOOpa3HbIX  (AKTOB, CBSI3aHHBIX C
paccMmaTrpuBaeMbiMH  (pyHKUUSIMH, oOoraiasi  ONbIT
BBIMIOJIHEHHSI ~ 3HAKOBO-CHMBOJIMYECKUX  JACHCTBUIA;
CTPOHUTH pEYEBBIE KOHCTPYKIMUA C HKCIIOJb30BAHUEM
(GYHKIIHOHAIIBHON TEPMHUHOJIOTHH.

Hcnonp30BaTh KOMIBIOTEPHBIC IIPOrpPaMMBbI Ul HC-
CIICIOBAHUS TOJIOKEHHSI Ha KOOPAMHATHOM IUIOCKOCTH
rpagukoB (yHKIMI B 3aBUCHUMOCTH OT 3HAYCHUMU
K03 () PULIHEHTOB, BXOIAIINX B popmyiry.
Pacrnio3HaBaTh BHIbI H3y4aeMbIX (yHKIHH.
Hcnonb3oBarh pyHKUHOHATBHO-TpadUIECKHE
OPENCTAaBIICHUS IS peuieHusT M HCCISIOBaHUs
ypaBHenuii. Ctpouth rpaduku (QyHKUIUNE HA OCHOBE
npeoOpa3oBaHuii U3BECTHBIX rPaUKOB

I'naBa 4. IIporpeccuun
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@yHKIMU. YHCIIOBBIE MOCIIEI0OBATENBHOCTH

YucIioBbIC ITOCIIEA0BATEIILHOCTH
Apudmernyeckasi IpOrpeccus
TeomeTpuueckasi porpeccus
KouTponbnast pabora Ne 6

= 0ol Ww

I[IpuMeHsATh  UHICKCHBIE  OOO3HA4YCHUs, CTPOUTH
peuessie BBICKA3bIBAHUS c HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOW C MOHSTHEM YHCIIOBOH
HOCJIEOBATEIILHOCTH.

BpruncnsaTh wieHsl  MOCJIEAOBATENILHOCTEH, 3aTaHHBIX
dbopmynoit  n-ro 4yjieHa WK PEeKypPpPEHTHO.
YcranaBnuBarh 3aKOHOMEPHOCTh B IIOCTPOCHUH
[IOCJICIOBATEIBHOCTH,  €CJIM  BBIIMCAHBI  IIEPBBIC
HECKOJIBKO ed YIIEHOB. W3o06paxath YJICHBI
MOCJIEIOBATEeIBHOCTH TOYKAaMH Ha KOOPJIMHATHOM
IUIOCKOCTH.

Pacno3naBaTh apudpMeTHUECKyI0 U T'€OMETPUYECKYIO
MPOTPECCHUH NPH Pa3HBIX cOcOo0ax 3anaHus. BeIBOAUTH
Ha OCHOBE JI0Ka3aTeJIbHBIX PACCyXIACHUH (OPMYJIbI
ol1ero 4ieHa apu(pMETHYEecKO M T'eOMETPHUYECKOM

nporpeccuii, CYMMBI  TEpBBIX N YJICHOB
apudMEeTHYECKOil UM TEeOMETPUYECKON IPOrpeccui,
peuaTth 3a1a4y ¢ UCIIOJIB30BAHUEM 3TUX (HOPMYII.
PaccmarpuBate mnpuMmepsl U3 peanbHOU KHU3HH,
WUTIOCTPUPYIOIINE W3MEHEHHE B apu(pMeTH4YeCKOU
nporpeccuu, B reOMEeTPHUYECKOW IPOTPECCHUH;
H300paxath COOTBETCTBYIOIIME  3aBUCHUMOCTH
rpadudecku. Pemarp 3agaun Ha CIIOXKHBIC MPOICHTHI,
B TOM 4YHCJE 3aJadyd U3  peaJbHOW IpaKTUKU (c
HCIIOJIb30BAHUEM KaJIbKYJISITOPA)

I'naBa 5. DjeMeHTbI KOMOMHATOPUKH,
CTATHCTHKH M TEOPHUH BepPOSITHOCTEH

20

Beposrtaocts 1

CTaTHCTHKA.
CryuaitHble cOOBITHS

1 BEPOSITHOCTb.
Kom6unaTopuka

KomOuHaTopHbIC 3a71auu

CraTHCTHKa — MU3aifH MH(OOPMaLHI
IIpocTeiiline BEpOSITHOCTHBIE 3a/1a4H
OKCIepUMEHTaIbHbIE JaHHBIE H
BEPOATHOCTU COOBITHH

Kontponbnas pabora Ne 7

H O OoTOr

BeinonusaTs mepebop BceX BO3MOXXHBIX BAPUAHTOB LIS
nepecuy€ra 0OBEKTOB WM KOMOHMHAIWIA.

I[IpumeHsTh NpaBUIO KOMOUMHATOPHOI'O YMHOXKEHHS
JUIl PELISHMs 3a7lad Ha HaXOXKJICHHE YHuciia 0OBEKTOB
WM KOMOWHAIMH.

Pacnio3naBaTh 3amaud  Ha omnpeneseHue 4ucia
NepecTaHOBOK U BBINIOJIHATh  COOTBETCTBYIOIINE
BBIYHCIICHUS.

W3BnekaTte wHpOpMalMI0 W3 TaOJMWUIl W JUarpaMmm,
BBINOJIHATh BBIYUCIEHHUS 10  TAaOJIWYHBIM JIaHHBIM.
OmnpenensiTb N0 OHarpaMmMam HauOOJbIINE W Hau-
MEHBIIINE JaHHbIC, CPABHUBATh BEJIWYHUHBI.




OpraHu30BbIBaTh MH(OPMAIIMIO B BUJIC TAOJIHIL,
CTOJIOUATHIX M KPYrOBBIX JAUArpaMM.

anBO}ll/lTb l'lpl/lMepr YUCJIOBBIX JOAaHHbBIX, HaAXOIHUTb
cpenHee, pa3Mmax, MOJIY, HUCIIEPCHUIO YHCIOBBIX Ha-
OopoB.

ITpuBouTs cojiepKaTeJIbHbIC MIPUMEpPBHI
UCNOJIb30BaHUS CPEIHWX 3HAYCHUH U JUCIIEPCUM JUIS
ONMHWCAaHUs JIAaHHBIX. Pemars 3aJadyd Ha BBIYHUCIICHUE
BEPOSITHOCTH C IPUMEHEHHUEM KOMOWHATOPHUKHU.
ITpoBonuTe ciydaliHble DKCIIEPUMEHTBHI, B TOM YHCIIE
C MOMOIIBI0 KOMIBIOTEPHOTO MOJICIUPOBAHUS,
HHTEPIPETUPOBATh UX PE3yJIbTaThl. BBIUNCIATH
YacTOTY CJIy4allHOTO COOBITHSI, OLICHUBATh
BEPOSITHOCTh C IMOMOIIBI0 YaCTOTHI, MMOJY4SHHOMN
OIBITHBIM ITyTEM. [IpUBOANTE MpPHUMEPHI JOCTOBEPHBIX
M HEBO3MOXKHBIX COOBITHI. OOBICHATH 3HAYUMOCTH
MaJIOBEPOSITHBIX COOBITUI B 3aBUCUMOCTH OT HX
IIOCIEICTBUMN.

Pemarp 3agaum Ha HaXOXXJICHHE BEPOSITHOCTCH
COOBITHIA.

IIpuBOAUTH IPUMEPHI MPOTHBOIOJIOKHBIX COOBITHIA.
Hcnonp30BaTh npu penIeHUH 3a71a4 CBOMCTBO
BEPOSITHOCTEH HPOTHBOIIOJIOKHBIX COOBITHI

O06001maInee MOBTOPEHNE 12

7. OnucaHue y4eOHO-METOAUYECKOT0 1 MAaTEPUAJIBLHO-TEXHUYECKOT 0
o0ecnieueHHust 00Pa30BaTEILHOM €ATEILHOCTH

1. Mopokosuu A. I'. Anrebpa, 7 xn. Y. 1l: yueOnuk / A.T. Mopako- Bud. —
M.: Muemosuna, 2013.

2. Mopoxoeuu A. I'. u np. Anrebpa, 7 xi1. Y. 2: 3agaunuk / A. I'. Mopa-

KoBUY M Jp. — M.: Muemosuna, 2013.

3. Mopokosuu A. I'. Anrebpa, 7 xi.: mocodue mis yuurens / A. . Mopa- koBud.
— M.: Muemo3suna, 2013.

4. Anexcanopoea JI. A. Anrebpa, 7 k.. KoHTpoabHbIe pabdotel / JI. A.
AnexkcannpoBa. — M.: Muaemo3una, 2013.

5. Anexcanoposa JI. A. Anrebpa, 7 KiI.. camocTtosTejbHbIe padoTel / JI. A.
AnekcanapoBa. — M.: Muemosuna, 2013.

6. Anexcanoposa Jl. A. Anrebpa, 7 Ki1.. MPOBEPOUYHBIC pabOTHl B HOBOIT Gopme /
JI. A. AnekcannpoBa. — M.: Muemosuna, 2013.

7. Tynvuunckas E. E. Anrebpa, 7 kn.. Omunonpoc / E. E. Tynpuun-

ckag. — M.: Muemosuna, 2013.

8. 3vbapesa U. U. Anrebpa, 7 xi.: pabouas terpaap. B 2 4. / U. U. 3y- Gapera,
M. C. Munbiteiin. — M.: Muemo3una, 2013.

9. Mopokosuu A. I'. Anrebpa, 8 xin. Y. 1. yueOonwmk / A. . Mopako- Bu4. —
M.: Muemosuna, 2013.

10. Mopoxosuu A. I Anredpa, 8 xn. U. 2. 3agaunuk / A. . Mopako- BU4 H
ap. — M.: Muemosnna, 2013.

11. Mopokosuu A. I.  Anrebpa, 8xn.. mnocobme s yuurens / A.T.
MopakoBud. — M.: Muemosuna, 2013.

12. Anexcanoposa Jl. A. Anrebdpa, 8 ki1.. KOHTpoJibHbIe pabotel / JI. A.
AnekcanapoBa. — M.: Muemo3una, 2013.

13. Anexcanoposa JI. A. Anrebpa, 8 k.. camocTtositeabHble pabotel / JI. A.
AnekcagapoBa. — M.: Muemo3una, 2013.

14. Anexcanoposa JI. A. Anrebpa, 8 k.. mpoBepoUYHBIE PabOThI B HO- BOH



dopme / JI. A. AnekcanapoBa. — M.: MHemo3una, 2013.

15. Tyavuunckas E. E. Anrebpa, 8 xin.. Oomunonpoc / E. E. Tynpuun- ckas. —
M.: Muemosuna, 2013.

16. Mopoxoeuu A. I'. Anrebpa, 9 k. Y. 1: yueOnuk / A. I'. Mopakosuy, I1. B.
CeméuoB. — M.: Muemosuna, 2013.

17. Mopokosuu A. I'. Anrebpa, 9 xi. Y. 2: 3agaunuk / A. I'. MopakoBud u ap. —
M.: Muemosuna, 2013.

18. Mopokosuu A. I.  Anrebpa, 9xin.. mnocobuwe mis yuutens / A.T.
MopakoBud, II. B. CeménoB. — M.: Muemosuna, 2013.

19. Anexcanopoea JI. A. Anrebpa, 9 xi1.. KoHTpodbHbIe padoter / JI. A.
AnexcannpoBa. — M.: Muaemosuna, 2013.

20. Anexcanoposa JI. A. Anrebpa, 9 ki.: camocrtositeabHbIe padoter / JI. A.
AnexcannpoBa. — M.: Muaemo3una, 2013.

21. Anexcamnoposa JI. A. Anrebpa, 9 KI.. TpoBEpOUYHBIC PabOTHI B HO- BOH
dopme / JI. A. AnekcanapoBa. — M.: MHemo3una, 2013.

22. Tynvuuncrkas E. E. Anrebpa, 9 kin.. omnunonpoc / E. E. TynpunH- ckas. —
M.: Muemosuna, 2013.

23. Mopoxosuu A. I Anrebpa, 7 wi. Y. 1l: ydyeOHuUK (I KJIACCOB C
yrayOnéHHeiM u3ydeHuem marematuku) / A. I'. Mopakosuu, H. I1. Huko- naes.
— M.: Muemo3una, 2013.

24. Mopokosuu A. I'. Anrebpa, 7 xin. Y. 2! 3agagyHuK (oI  KIJIIACCOB C
yrayOonéHaeiM n3ydenuem marematuku) / A. I'. Mopakosu4, H. I1. Huko- naes.
— M.: Muemo3suna, 2013.

25. Mopoxosuu A. I Anrebpa, 7—9 KiI.. KOHTPOJbHBIE PabOTHl (JIs1 KIACCOB
c yrnyonéHHeIM wu3ydeHuem  Marematukw) / A. . MopakoBuu. — M.:
Muemosuna, 2013.

26. Mopokxoeuu A. I. Anrebpa, 8 ki.: y4eOHUK (i1 KJIACCOB C YyINIy- OJIEHHBIM
m3yuenuem Marematuku) / A. I Mopakosuu, H. II. Hukoma- eB. — M.:
Muemosuna, 2013.

27. Mopoxoeuu A. I Anrebpa, 9 ki.: y4eOHUK (I KJIACCOB C YyINIy- OJIEHHBIM
m3yuenuem Mmartematuku) / A. I. Mopakoeuu, H. Il. Hukoma- eB. — M.:
Mmuemosuna, 2013.

28. Mopokosuu A. I'. TlpemomaBanue anrebpbl, 7 KI. (IO  KJIAcCOB C
yrayOon€éHaeiM u3ydeHuem Marematukw) / A. I'. MopakoBuu. — M.: Mmue-
mo3unHa, 2013.

29. Mopoxosuu A. I. llpenonaBanmne anreOpni, 8—9 ki. (Ans KJIaccoB ¢
yrayOnéHHeiM mn3ydueHuem Mmatematuku) / A. I. MopakoBuu. — M.: MHe-
mo3uHa, 2013.

30. Kuprowrxuna O. B. Anrebpa, 7 KI.. XHBble WUIIOCTpauu (ydeOHOe
MyJibTUMeauiiHOE tocooue) / O. B. Kupromkuna. — M.: Muaemo3una, 2008.

31. Illenomoeckuti B. B. Anrebpa, 7 ki.. 3JeKTpOHHbIN momomrHuk / B. B.
IHIenomoBckuii. — M.: Muemosuna, 2009.

32. Illenomosckuti B. B. Anrebpa, 8 xi.. anekTpoHHBINM momomrHuK / B. B.
IHIenomoBckuii. — M.: Muemosuna, 2009.

33. llenomosckuii B. B. Anrebpa, 9 xi.: snekTpoHHbIH nomortHuk / B. B.
IIlenomoBckuii. — M.: Muemo3suna, 2009

8. IlnanupyeMble pe3yabTaThl H3YyUYeHUs] Y4eOHOT0 MpeaMeTa
PALIMOHAJIBHBIE YHNCIJIA



BpIITyCKHUK Hay4YHUTCS:
1) moHMMAaTh OCOOEHHOCTU ACCATHYHON CUCTEMbI CUMCIICHMUSI;

2) BIAACTh ITOHSITHSIMHU, CBSI3AHHBIMH C JICTUMOCTBIO HATYPAIbHBIX YHCEIT,

3) BBIpaXaTh 4YHCIa B DSKBUBAJCHTHBLIX ¢dopMax, BbIOMpas HauOoJjee
MMOAXOSAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CHUTYyaIluH;

4) cpaBHHBATh M YHOPSAOYMBATH pAllHOHAILHBIC YHCIIA;

5) BBIMMOJHATH BBIUHUCICHUS C pallMOHAJIBHBIMH YHCJIAMH, COYETass YCTHBIC
U TIMChbMEHHBIC NPUEMBI BBIYMCICHUH, NMPUMEHSTH KaJIbKYJISITOD;

6) HCIIOIB30BaTh MOHATHUS U YMCHUS, CBSI3aHHBIE C IIPOMOPIIMOHAILHOCTHIO
BCJIWYHH, IPOICHTAMH B XOJ¢ PCIICHUS MaTEeMaTHUYeCKHUX 3ajJad M 3a7ad U3
CMEKHBIX MPEIMETOB, BBINOJHITHL HE- CIOKHBIC IMPAKTHICCKUES PACUETHI.
Buinycknux noayuum 603MONCHOCHIb:

7) NO3HAKOMUMBCSA € NOBUYUOHHBIMU CUCMEMAMU CHUCIEHUSL C
ocnosanusamu, omauunvimu om 10;

8) yemybums u pazeumes npeocmasneHuss 0 HAMYPALbHbIX YUCIAX U
ceolicmeax OeauMoCmul;

9) Hayuumobcs ucnonvzoeames NPUEMBL, PAUUOHAIUIUPYIOWUE SbIYUCTICHUSL,
npuobpecmu  NPUBLIYKY — KOHMPOJIUPOBAMb  B8bIYUCICHUS, eéblOUpas
NOOX00s WUl 0Nl CUMYAYUU CHOCOO.

JEVUCTBUTEJIBHBIE YMCJIIA
BBIITyCKHUK Hay4YHUTCS:

1) wWcroyib30BaTh HayaIbHBIC MPEIACTABICHUS 0 MHOYKECTBE JCHCTBUTEIBHBIX
YHCeT;

2) BIaueTh MMOHSITUEM  KBaJpaTHOTO  KOPHS, MPUMEHSITh €ro B
BBIYUCIICHUSX.

Buvinycknux noayuum 803MONCHOCMb.

3) pazéumev npeocmaeneHue 0 YUCAE U UYUCIOBBIX CUCMEMAX Om
HamypaibHolX 00  OCUCMEUMENbHbIX Yucel, O poau  GblYUCIEeHUU 8
yenogeuecKol NPpaKmuKe;

4) pazéums U yenyoums  3HAHUS O 0eCcsiImuUYHOl  3anucu
oeticmsumenbHbulX Yucesn (nepuoouveckue u Henepuoouueckue opoou).

N3MEPEHUA, ITPUBJIMKEHNW A, OLIEHKHN
BeinmyckHUK Hay4duTCs:
1) ucnosib30BaTh B XOJ¢ PEUICHHS 33/1a4 DJICMESHTAPHbBIC PEACTABICHUS,
CBSI3aHHBIC C MPUOJMKEHHBIMU 3HAUYEHUSIMU BEJIMUYUH

Bbll’lyCKHuK nojydum 603MOIICHOCNHIb.
2) NMOHAMb, 4Ymo yucijioevle aaHHble, Komopble UCNOJNb3YIONMCA ons

xapakxmepucmuxu 00beKmos OKpYIHCArOUe20 mupa, SABIAIOMC
NpeuMyuwecmeeHHo NPUOIUNCEHHBIMU, YMO  NO 3ANUCU NPUOIUNCEHHBLX
3HAYEeHUl, CcooepIAHcauuxcs 6 UHDOPMAYUOHHBIX UCHOYHUKAX,  MONCHO

cyoums 0 nO2peuHocCmu NPUOIUNCEHUSL;
3) noussmob, umo nocpewHoOCmb pe3yrbmamad GblUUCAeHUL OOJHCHA Oblmb
cousmepuma ¢ no2peutHoCmsvio UCXOOHbIX OAHHBIX.

AJI'EBPANMYECKHUE BBIPAXEHMA
BpeinyCKkHUK Hay4duTCs:



1) BiageTh TIOHATHSIMH «TOXICCTBO», «TOXKICCTBEHHOE MHpeOoOpa3oOBaHUCY,
pemath 3ajadu, cojeprkaiiie OyKBeHHBIC TaHHBIC; padoTtath ¢ Gopmyamu;

2) BBINOJHATH IPEOOpa3OBaHUS BBIPAKCHHUM, COACpXKAIUX CTCIECHU  C
IEJIBIMU TTOKa3aTeIsIMU U KBaJIpaTHBIC KOPHU;

3)  BBINOJHATH TOXJICCTBCHHBIC npeoOpa3zoBaHUS paroHaIbHBIX
BBIDOXKCHUN Ha OCHOBE TIpaBWJI JICWCTBUM Hax MHOTOYJICHAMH U
anrebpandyecKuMu JIpoOsiMHU;

4) BBIMOJIHATh Pa3jI0’KEHUE MHOTOWICHOB Ha MHOKHUTEIIH.
Bovinyckrnux noayuum 603MOJCHOCMb:

5) nayuumuscsa 6blnoHAMb MHO20UIA208bIE NPEOOPAZ0BAHUL PAYUOHATLHBIX
8bIPAdICEHUL, NPUMEHSA WUPOKUU HAOOp Ccnocob08 U NPUEMOS;

6) npumensimos moosicoecmeenuvie NPeobpa308anUsl 0Nl peuleHus 3a0a4 U3
PA3MuUYHbIX  pazoenos  Kypca — (Hanpumep, ol HAXO0MHCOEeHUsl
Haubonvbuwe2o/HauMenbue20 3HAYeHUsl 8bIPAINCEHUSL).

YPABHEHUA
BrIlyCckHUK Hay4duTCS:

1) pemarb OCHOBHBIE BHJIBl  PAllMOHAJIBHBIX YpPaBHEHUN C OJHOU
MEPEMEHHOM, CUCTEMBI BYX YPABHEHUHU C JBYyMsI INEPEMEHHBIMU;

2) TMOHMMAaTh yPaBHCHHE KaK BaKHEUIIYIO MATEeMAaTHYECCKYIO MOJENIb  JUIs
OMUCAHUS ¥ H3YYCHHS Pa3HOOOpPA3HBIX pEATBHBIX CUTYyalldil, pemnarh
TEKCTOBBIE 33Jla4ll aJreOpandeckuM METOI0M;

3) mpuMeHSTHh rpaduIeCKUe NPEIACTABICHHUS I WCCIICIOBAHUS YPaBHEHHMU,
HWCCIICAOBAHUS U PELICHUSI CUCTEM YPAaBHEHUM C ABYMSI IEPEMEHHBIMH.
BuvinyckHux noayuum 603MONCHOCMb:

4) oerademsv CneyualbHLIMU NPUEMAMU PEUEeHUs] YPAGHEHUL U CUCMEM
YpasHeHull; Y8EPEeHHO NPUMEHAMb annapam YpPAaeHeHUl 011  peuleHusl
PAa3HoobpasHblx 3a0ay U3 MamemMamuKk, CMeNCHbIX NPeoMemos8, NPAKMUKU,

5) npumenams epaguueckue npeocmasieHus O uccieoo6aHusl
ypasHeHull, cucmem ypasHeHull, cooepocawyux  OYyKeeHHble
K02 puyuermaot.

HEPABEHCTBA

BpITyCKHUK Hay4YHUTCS:

1) noHWUMaTh W TIPUMEHSTh TEPMHUHOJIOTUIO M CHUMBOJIUKY, CBS3aHHBIC C
OTHOIIICHHUEM HEpPaBEHCTBA, CBOMCTBA UMCJIOBBIX HEPABEHCTB;

2) peumiath JIMHEHHBIC HEPABEHCTBA C OJHOW NMEPEMEHHOW M WX CUCTEMBI;
pemath KBaJpaTHBIE HEPABEHCTBA C OMOPOW Ha rpaduyUecKkue MpeICTaBICHUS;

3) [OpUMEHATH amnmapar HEPaBEHCTB Uil PEIICHUsS 3aJad U3 Pa3JIUYHbBIX
paszenoB Kypca.

Bovinycknuk nomyuum 603MOMCHOCHb HAYUUMBCA:

4)  paznoobpaszsnbiM Npuémam OO0KaA3amMeabCmed HepaseHcms, Y8epeHHO
npumeHAmMs  annapam HepageHcmes  OJisl peuwienusi pasHoobpa3HbIX
mamemamuyeckux 3a0ad U 3a0a4 U3 CMeNCHbIX NPeoMemos, NPAKMUKU;

5) npumenams epaguyeckue npeocmasieHus  OJi uccieoo8aHus
HepageHcma, cucmem HepageHcma, cooeparcauyux OyKkeenHbvle
K02 puyuenmuot.

OCHOBHBIE TITOHATHUSA. YNCIIOBBIE @Y HKIINN



BpIITyCKHUK Hay4YHUTCS:

1) moHHMMaTh W HCIHOJIL30BaTh (YHKIMOHAIBHBIC IIOHATHS W S3BIK
(TepMUHBI, CHMBOJIMYECKHE 0003HAYECHUS);

2) cTpouTh TpadHK{d DICSMECHTAPHBIX (QYHKIHMI, WCCICIOBAaTh CBOMCTBA
YHUCJIOBBIX (DYHKITMH Ha OCHOBE M3yYCHHS ITOBEJICHHUS UX I'Pa(UKOB;

3) mnoHuMaTh (YHKIHIO KaK BaKHCHIIYI0O MAaTEMAaTHYCCKYIO MOJACTb IS
OIMHMCAHUS MPOILIECCOB M SIBJIEHUH OKPYXKAIOWIETr0 MHUpa, TPUMEHATh
(GyHKIIMOHANBLHBIN SI3bIK JJIS OIMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEH MEXIY
(uszmueckuMu BEJTUYUHAMM.

Buinycknuk nonyuum 603MOMCHOCMb HAYUUMBCA:

4) nposodumsv uccie0o8anusl, CEiA3AHHbIE C U3YUEHUEeM CEOUCME (DYHKYUILL,
6 MmMOM  HUCle C UCNONb308AHUEM KOMNbIOMepa, HA OCHO8e 2paguros
U3YYEHHBIX  QYVHKYUL  cmpoums 0Oonee  CAOJHCHble 2paduru (KycouHO-
3a0aHnble, ¢ «BbIKOJOMBIMUY MOUKAMU U M. N.);

5) ucnonvzosams GyHKYUOHANIbHBIE NPEOCMABIEHUsL U  CEOUCMEA
GyHKYULl 01 peuweHuss MamemamudeckKux 3a0ay u3 pasiudHblx pa30eslo08
Kypca.

YUUMCJIOBBIE TTOCJIEJJOBATEJIBHOCTH
BbIlTyCKHUK Hay4YUTCS:

1) 1oHMMAaTh M MCIOJIBL30BaTh S3bIK  ITOCJICAOBATEIILHOCTEH (TEPMUHBI,
CUMBOJINYECKHE 0003HAUCHUS );

2) npuMEHSTH (OPMYJIbI, CBSI3aHHBIC ¢ ApU(PMETHICCKONH H T€OMETPUISCKOU
MporpeccusiMiu, W ammapar, Cc(GOPMHPOBAHHBIA TpPH HW3YYCHHUU JPYTHX
pa3esoB Kypca, K PEIICHUIO 33/7ad, B TOM YHCJIE C KOHTEKCTOM W3 peajbHOU
JKU3HHU.

Buvinyckuuk nonyuum 603MOINCHOCMb HAYUUMBCA:

3) pewams KOMOUHUpPOBAHHbBIE 3A0a4U C HPUMEHeHuem Gopmyr  N-20
YyneHa u CcymMmol nepsvix N UjleHO8 apupmMemuyeckou u 2eomMempuidecKou
npoepeccuil, NPUMeHssl Npu dMOM Annapam YpasHeHUl U HepageHCcmas,

4) nonumamsv apu@GmMemuueckyro U 2eoMempudecKylo Npocpeccuu Kax
dyHKYUU HamypaibHO20 apeyMeHma, C8A3bl8amsb  apupmemuieckKyro
npozpeccuro c JAUHEUHbIM — POCMOM, 2eoMempuiecKyro — c
9KCNOHEHYUATbHBIM POCHIOM.

OIIMCATEJIbHAS CTATUCTHUKA

BBIMyCKHUK Hay4YHUTCS MCIIONB30BaTh MPOCTEUININE CITOCOOBI IPEICTABICHUS
M aHaJIn3a CTATUCTHYECKHUX TAHHBIX.

Boinyckuux — noayuum 803MONCHOCMb NPpuodpecmu nepeoHA4AIbHbLU
onvim opeanuzayuu coopa OAHHBLIX NPU NPOBEOCHUU ONPOCd OOUECMBEHHO20
MHEHUsl, OCYWEeCMGISIMb UX AaHAAU3, NPeoCmAasisims pe3yabmamsl Onpocd
6 6ude mabauybl, OUACPAMMDBIL.

CJIVUAUMHBIE COBBITUSA 1 BEPOATHOCTD
BpINyCKHUK Hay4YuTCsl HAaXOJUTh OTHOCHUTEIILHYIO YacTOTy U BEPOSITHOCTH
CITy4aifHOTO COOBITHS.
Buinycknuxk nonyuum 603modcHocmb  npuobpecmu  Oonvim NpoOGedeHUs.
CAYHYAUHBIX DKCNEPUMEHMO8, 8 MOM UYUCLEe C NOMOUbBIO KOMHbIOMEPHO2O
MOOeNUPOBAHUS, UHMEPNPEMAYUU UX Pe3VIbMAaAmOos.



KOMBHUHATOPHUKA
BpIITyCKHUK Hay4YHTCs pemaTh KOMOWHATOPHBIC 3a7a4ll Ha HaXOXXICHHE
Yypciia OOBEKTOB WJIM KOMOWHAIIUMN.
Buvinyckrux NOAYUUM — BO3MOIICHOCMb  HAYYUMBCS ~ HEKOMOPbIM
CReyuUaIbHbiM NPUEMAM peuteHUsl KOMOUHAMOPHBIX 3a0au.

COI'JTACOBAHO COI'JTACOBAHO
IIporokoJ 3acenanus 3am. ngupexropa no YBP
METOJIUIECKOTO O0BEIMHCHHS / /
yUUTENEN MOATHUCH ®.1.0.
OT «__ » 20 T « » 20 r.

/ /
noAnuck pykosogurens MO ®.1.0.




