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O0mas xapakTepucTHKA Kypca
Coneprkanue Kypca anreOpbl B 7—9 Kiaccax IpeICcTaBlICeHO B BUJE CIETYIOIINX
COZIEPKATEIIbHBIX Pa3AeiioB: «AnreOpay, «UucCiIoBbIE MHOXKECTBAY», «DyHKIIHWY,
«3IJEMEHTBl MPUKIATHON MaTEeMaTHKW», «Anredpa B UCTOPUUECKOM Pa3BUTHUN.
Coneprkanue pasnena «Anredpa» GopMupyer 3HaAHUS O MaTEMAaTHUYECKOM SI3bIKE,
HEOOXONMMBIC IS PEIICHUS MaTEeMaTHYECKUX 3adad, 3aJad W3 CMEXHBIX
JUCLUIUIMH, a TaK)Ke MPaKTUYECKUX 3anad. M3ydeHue martepuana cnocoOCTBYeT
GbopMHpOBaHHIO Y YydYallMXCSd MaTEeMaTUYeCKOro amnmapara penieHus 3afad ¢
MIOMOUIBIO YPAaBHEHUI, CUCTEM YPAaBHEHUIN U HEPABEHCTB.

Marepuan maHHOro paszjena MPEeACTaBICH B acleKTe, CIOCOOCTBYIOIIEM
(GbOpMHUPOBAHHUIO Y YUAIIUXCSl YMEHHS T0JIb30BaThCs anroputMamu. CyiiecTBeHHas
pOJIb MPU 3TOM OTBOAMUTCS PAa3BUTHIO AIITOPUTMUYECKOTO MBIIUICHUS — BaXKHOMN
COCTaBISIIONIEN HHTEIUIEKTYallbHOTO pa3BUTHUs uesioBeka. CopaepikaHue pasnela
«HucnoBble MHOXECTBA» HAIEIEHO HAa MAaTEeMaTUYECKOE pa3BUTHE YYallUXCH,
dbopMUpOBaHUE Y HUX YMEHHSI TOUHO, CKaTO U SCHO M3JIaraTh MbICIU B YCTHOU U
MUCbMEHHON peun. Marepuan pasziefia pa3BUBAET IMOHSITHE O YHCIE, KOTOPOE
CBSI3aHO C U3YUYCHHUEM JICHCTBUTEIILHBIX YUCEI.

Henbs conepxanusa pazaena «DyHKIUKU» — TMOJYyYCHUE NIKOJIbHUKAMHU
KOHKPETHBIX 3HAaHUI O (PYHKUMH KaK Ba)XKHEHIIEeW MaTeMaTHUYeCKOW MOJENU s
OMMCAaHUS W WCCIENOBaHUS TIPOLIECCOB U SBJICHHUM OKpYXKAlOIIEero MHUpa.
CoOTBEeTCTBYIOIIMI  MaTepHall CIOCOOCTBYET Pa3BUTHIO BOOOpaXKEeHUS U
TBOPUYECKUX CIIOCOOHOCTEH Yy4aluxcsl, YMEHHUs UCIOJIb30BaTh PA3JIMYHbIE S3BIKU
MaTeMaTUKH (CJIOBECHBIN, CUMBOJIUYECKUH, rpaduueckuit). Comaepkanue paszena
«IJEMEHTBI IPUKIIATHON MAaTEMAaTHUKW» PACKPBHIBAET MPUKIATHOE U MPAKTUYECKOE
3HAQUEHUE MaTEMaTHMKM B COBPEMEHHOM Mupe. Marepuan [JaHHOrO pasjelia
CIocOOCTBYeT (OPMHUPOBAHUIO YMEHHSI TPEJACTABISATh W AHAIU3UPOBATH
pa3sITUYHYI0 HMH(POPMAIINIO, TIOHUMAHUIO BEPOSATHOCTHOTO XapaKTepa peaslbHbIX
3aBUcUMoOcCTel. Paznen «Anredbpa B UICTOPUUECKOM Pa3BUTUW» MpEeAHA3HAYECH IS
dbopmMupoBaHUsI MPEJCTABICHUI 0 MAaTEMAaTUKE KaK YaCTH YEJIOBEYECKOU KYIbTYPHhI,
JUIs OOIIIEeTO Pa3BUTHS MIKOJILHUKOB, CO3JIaHUSI KYJIbTYPHO-UCTOPUUYECKOU CPEIbI
oOy4eHus.

JInuHOCTHBIE, MeTanpeIMeTHbIE U NMPeAMETHbIE Pe3yJIbTAThl 0CBOCHUS

coJIepKaHus Kypca ajaredpbl
N3yyenue anreOpsl MO JaHHOW MporpamMMme CIOCOOCTBYeT (POPMHUPOBAHUIO Y
YYaIUXCSl TNYHOCTHBIX, METAMPEMETHBIX U MPEMETHBIX PE3yIbTaTOB OOYUCHUS,
COOTBETCTBYIOIINX TpeOOBAHUSIM denepanbHOTO roCcyJ1IapCTBEHHOTO
00pa3oBaTeILHOIO CTaHIapTa OCHOBHOI'O OOIIETO 00pa30BaHMs.
JINYHOCTHBIE Pe3yJIbTATHI:

1) BocnHuTaHuE POCCHUMCKON TPaXKJAHCKOW HIEHTHUYHOCTU: MNATPUOTHU3MA,
yBaxkeHUs1 K OTeuecTBy, OCO3HAHHME BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CHOCOOHOCTH
oOy4Jarommxcsi K CaMOpPa3BUTHUIO U CaMOOOpPAa30BAaHUIO HAa OCHOBE MOTHBAIIUU K
OOyYEHHIO U TIO3HAHUIO;

3) OCO3HaHHBIM BBIOOP W TIOCTPOCHHE MAJIbHEHINEH WHIMBUIYaJIbHOU
TpaekTopuu 0Opa3oBaHUs Ha 0aze OpPUEHTUPOBKM B Mupe Tnpodeccuit u
po(PeCCHOHANBHBIX TPEANOYTEeHUH ¢ Yy4ETOM YCTOMYHMBBIX TO3HABATEIHHBIX



MHTEPECOB, a TAaKXKE€ HAa OCHOBE (OPMHUPOBAHMS YBAKUTEIHLHOTO OTHOUIEHUS K
TPYy, Pa3BUTHUE OIbITA YYACTHUS B COUUATBHO 3HAUUMOM TPY/JIE;

4) yMeHHE KOHTpPOJHMPOBaThH IMpoOLECC U  pe3yiabTaT Y4eOHOM U
MaTEMaTUYECKON AESITENbHOCTH;

5) KpUTUYHOCTh MBIILIEHUS, HHULIMATHBA, HAXOJYMBOCTb, AKTUBHOCTb IPH
pELICHUH MaTEMaTHYECKUX 3a1a4.

MeranpeameTHblie pe3yJibTaThl:

1) ymeHue caMoCTOSATEIbHO OMPEAEIATh eI CBOEro 00yUeHUsl, CTaBUTh U
dbopmyaupoBaTh A ceOsl HOBbIE 33a/1ayl B yu€0e, pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH MMO3HABATEIbHOW JEATEIIBHOCTH;

2) yMeHUE COOTHOCHUTH CBOU JCHCTBUS C IMIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYILECTBJISITh KOHTPOJIb CBOEH AEATEILHOCTHU B IIPOLIECCE TIOCTUKEHHUS PE3YIIbTATA,
OIIpENENATh CIOCOObI IEUCTBUN B paMKaX MPEASIOKEHHBIX YCIOBUM U TpeOOBAaHUH,
KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBUH C U3MEHSIOLIEHCS CUTYyalUEH;

3) ymeHue ompeiessaTh MOHSTHS, CO3/1aBaTh O0OOIECHMS, yCTaHABJIMBAThH
aHaJIOrUH, KIACCU(PUIUPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
JUTS KJaccU(UKaLIY;

4) yMeHHe YyCTaHaBJIMBATh IPUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKIEHUE, YMO3aKIoueHue (MHIYKTUBHOE, AEAYKTHBHOE M IIO
aHaAJIOTUM) U JIeJaTh BBIBOJIBI;

5) pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUs MH(OPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) nepBOHavYaJIbHbIE NMPEACTABIECHUS 00 UICSAX U O METOJaX MAaTEMaTUKU KaK
00 yHHMBEpCaJIbHOM SI3bIKE HAYKU U TEXHHUKH, O CPEICTBE MOJCITUPOBAHUS SABJICHUMN
Y TIPOLIECCOB;

7) yMeHue BUIETb MaTEMaTHYECKYyI0 3aJauyy B KOHTEKCTE MpOOIEeMHOMN
CUTyalluy B IPYTUX JUCHUILUIMHAX, B OKPYKAIOIIEH KU3HMU;

8) yMeHHE HaxXOOuUTh B PA3IUYHBIX HCTOYHUKAX UH(OpPMALHIO,
HEOOXOAMMYIO [UIsl pElIeHUs] MaTeMaTHYEeCKUMX 3aJad, M MpEeACTaBIsATh €€ B
MOHATHOM (popMe, MPUHUMAThH PEIICHUE B YCIOBUSAX HEMOJHON WM U30BITOUYHOM,
TOYHOM MJIM BEPOATHOCTHOM MHPOpMaALIUK;

9) yMmeHwe TmOHUMATh M HCIOJIb30BATh MAaTEMAaTUYECKHE CpPEICTBa
HarasigHOCTH  (Tpaduku, TaOIMIBI, CXeMbl W Ap.) Ui WUIIOCTPAIWH,
WHTEpIIPETalUN, ApryMEHTAIIUH;

10) yMenuwe BbIABHraTh TUNOTE3bl MPU PEIICHUH 33/1aud, I[MOHUMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

11) noHMMaHWe CYIIHOCTH aJITOPUTMHYECKUX MPEANUCAHUN W YMEHHE
JEHUCTBOBATh B COOTBETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHBIE pe3yabTATHI:

1) oco3HaHue 3HaYEHUS MaTEMATHKH JJIs1 IOBCEJHEBHOM KU3HU YEJIOBEKA;

2) mpeacTaBiIeHUE O MaTEMAaTUYECKOM Hayke Kak cdepe mMareMaTH4ecKou
NesATeIbHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HAYMMOCTU JUIsl Ppa3BUTHUSA
MBUITM3ALINH;

3) pa3BuTHe yMeHHMIl paboTarh C Y4YEOHBIM MATEMAaTUYECKUM TEKCTOM
(aHaIM3MpOBATH, M3BIEKATH HEOOXOAMMYIO HH(OpPMAIMIO), TOYHO M TIPAMOTHO
BbIpaXKaTh CBOM MBbICIA C MPUMEHEHUEM MAaTEMAaTHUYECKONM TEPMHUHOJIOTUU U
CUMBOJIUKU, IPOBOJAUTH KJIaCCU(PHUKALIUH, TIOTHIECKHUE 0OOCHOBAHUS;




4) BnaneHue 0a30BBIM IOHATUHHBIM ammapaToM MO OCHOBHBIM pa3jenaM
COIEPIKAHUS;

5) cucrematuyeckue 3HaHUS O (PYHKIUSAX U UX CBOMCTBAX;

6) NpaKTUYECKH 3HAYMMBIE MAaTEMaTHYEeCKHE YMEHHUS M HaBBIKH, HX
OPUMEHEHUE K PEIICHUI0 MAaTEeMaTHYECKUX W HEMAaTeMaTHYeCKUuX 3ajady,
IIPEII0JIArako0IIee YMEHHUS:

* BBITIOJIHATH BBIUMCIICHUS C JCHCTBUTEIbHBIMU YHCIIAMU;

* pemaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbl YPaBHEHUI U HEPABEHCTB;

* pemarbh TEKCTOBbIE 3aJaud apu(PMETUYECKUM CIIOCOOOM, C MOMOUIBIO
COCTaBJICHUS U PEILIECHUSI YPAaBHEHUH, CHCTEM YpaBHEHUIN 1 HEPABEHCTB;

* UCHOJB30BaTh anreOpanyeckuid sI3pIK JUISl  ONMCAHMUA IPEIMETOB
OKpY>KaI0ILIEro MUpa U CO3JaHMsl COOTBETCTBYIOLINX MAaTEMaTHUECKUX MOJENEH;

* IPOBOAMTH NPAKTHUUECKHE PACUETHI: BBIUUCICHUA C MPOLEHTAMHU,
BBIUMCJIEHHSI C YUCIIOBBIMU IOCIIEA0BATEIbHOCTAMY, BEIUMCICHNUS CTATUCTUUYECKUX
XapaKTePUCTHK, BHITIOJHEHNE TPUOTIKEHHBIX BRIUYNCICHUN;

* BBINOJIHATH TOXKECTBEHHbBIE TPEOOPA30BaHUs PALMOHAIBHBIX BhIPAKEHUM;

* BBINOJIHSATH ONEpalliy HaJl MHOKECTBAMH;

* rcclieoBaTh (PYHKLIUU U CTPOUTH UX TpauKH;

* YUTATh U UCIOJIH30BaTh HH(POPMALINIO, IPEJICTABICHHYIO B BUJI€ TAOIUIIBL,
JyarpaMmbl (CTOJI0YATON WIIM KPYTOBOM);

* pemaTth npocTeire KOMOMHATOPHBIE 331a4u.

MecTo Kypca ajnre0pbl B y4eOHOM IJIaHe
B Ga3zucHom yueObHOM (0OpazoBaTesnbHOM) TUIAaHE Ha M3yuyeHue anreOpel B 7—9
KJIacCax OCHOBHOM IIKOJIBI OTBEICHO 3 YUEOHBIX Yaca B HEJIEIIO B TEUEHUE KaXKI0TO
roja ooyuyenusi, Bcero 315 gacoB. YueOHOE BpeMs MOXKET ObITh yBEJIMYEHO 10 4
4acoB B HEJIEIIO 3a CUET BApMATUBHON YacTh 0a3MCHOTO IJIaHa.

Ilinanupyemble pe3yJbTaThl 00y4eHus ajaredpe B 7—9 kiaccax
1. Aneebpauueckue svipasxcenus
BbInyCKHMK HAYYHUTCH:

. OIEePUPOBATH HOHSITHSIMHM «TOXJIECTBOY, «TOXKIECTBEHHOE
npeoOpa3oBaHuey, peliaTh 3a1a4M, cojaepxamue OyKBEHHbBIC JaHHBIE, padOTaTh C
dbopmynamu;

* OIIEpUPOBATH TMOHSTHEM «KBAJAPATHBIM KOPEHB», IPUMEHSITH €ro B
BBIYHCIICHUSX;

* BBITIOJTHSATH MPE0Opa30BaHUE BHIPAKEHUH, COJIEPIKAIINX CTETICHH C IIETBIMH
MOKa3aTeIs MU U KBaJIpaTHbIE KOPHU;

* BBITIOJIHATH TOXICCTBEHHBIE MPE0OPA30BAHUS PAITMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACUCTBUIN HAJ MHOTOWICHAMH U alre0pandyecKuMu ApoosiMu;

* BBITIOJIHATH Pa3JIOKEHUE MHOTOYIEHOB HA MHOKHUTEIH.
BbINyCKHHUK MOJIyYUT BO3MOKHOCTh:

* BBITMIOJIHSITH MHOTOIIIArOBBIE MPEOOpa30BaHus PallMOHAIIBHBIX BBIPAKCHUH,
MPUMEHSIS IIUPOKHUI HA0OP cOCOOOB U MPUEMOB;

* MPUMEHSTH TOXIAECTBEHHbIE MPEeoOpa3oBaHUsl ISl pEUICHUS 3aJad U3
Pa3IMYHBIX PA3aEI0B Kypca.



2. Vpasunenus
BbInyCKHMK HAYYHTCH:

* pelIaTh OCHOBHBIE BUJIBI PALlMOHAJIBHBIX YPABHEHUN C OJTHOW IIEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHUI C ABYMS IEPEMEHHBIMU;

* [OHMMAaThb YpPaBHEHUE KAK BAXKHEWIYI0 MAaTEeMaTHYECKYI0 MOJEIb IS
ONMMCAHMS U WU3Y4YEHUs Pa3HOOOPa3HbIX PEANbHBIX CUTYalUid, PEIIaTh TEKCTOBBIE
3a/1auy aNreOpandecKuM METOJIOM;

* IPUMEHSATH rpaduyecKue MpeCTABICHUS IJIsl UCCIIeOBAaHUS YPaBHEHUI,
MCCIIEIOBAHUS U PEIICHUS] CUCTEM YPAaBHEHUM C JBYMS IEPEMEHHBIMU.
BhInyCKHMK MOJYYUT BO3MOKHOCTD:

* OBJIQJCTh CIECHUAIBHBIMM MPUEMAMU PEIICHUS YPAaBHEHUH U CHCTEM
YpPaBHEHUI; YBEPEHHO MPHUMEHATH ammapar ypaBHEHUM I PELICHUS
Pa3HOOOpPA3HBIX 33/1a4 U3 MATEMAaTUKH, CMEXHBIX MPEAMETOB, IIPAKTUKH;

* IPUMEHATh rpapUuecKue MPEACTABICHUs IS UCCIEOBaHUS YpaBHEHUH,
CUCTEM YpaBHEHHM, copepKalux OyKBeHHbIE KOA(DPUITUEHTHI.

3. Hepasencmesa
BbInyCKHMK HAYYMTCH:

* I[IOHMMaTh TEPMUHOJOTHMI0O U CHMBOJIMKY, CBSI3AHHBIE C OTHOILIEHHEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB,;

* pemaTh JUHEUHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M HMX CUCTEMBI;
pelaTh KBaJpaTHbIE HEPABEHCTBA C ONOPOM Ha rpaduueckue NpeCTaBICHNUS;

* NPUMEHATH amnmnapar HEPAaBEHCTB Ul PELICHUS 3a1ad U3 Pa3IMYHBIX
paszenoB Kypca.

BbIyCKHMK IOJIyYUT BO3MOKHOCTD:

* OCBOUTH pa3HOOOpa3Hble MPUEMBI JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
IPUMEHATDH anmapaT HEPaBEHCTB JJIsl pEIICHUs Pa3HOOOpa3HbIX MAaTEMaTHYECKHX
3aJ1a4, 3a7a4 U3 CMEXHBIX IIPEIMETOB U IPAKTUKH;

* IPUMEHSTH rpaduyuecKre MpPeaCTaBICHUS sl UCCIIEOBAaHUS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJIEpKAIINX OYKBEHHbIE KOA(P(ULIUECHTHI.

4. Yucnoevie mHodCECMBA
BbInyCKHMK HAYYHUTCH:

* [OHMMaTh TEPMUHOJOTHMIO U CHMBOJIUKY, CBSI3aHHBIE C TOHSATHEM
MHO>KECTBA, BBIMOJIHAThH ONEPallii HaJl MHOKECTBAMU;

* HCIOJb30BATh HAYAJIbHBIE MPECTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YHUCenl.

BbINyCKHMK MOJIy4YUT BO3MOKHOCTD:

* pa3BUBATH MIPEACTABICHUE O MHOKECTBAX;

* pa3BUBATh MIPEACTABICHHUE O YHCIIE U YACIOBBIX CUCTEMAX OT HATypPaAJIbHBIX
JI0 IEMCTBUTEIIBHBIX YUCEN; O POJIU BBIYMCICHUN B IPAKTHKE;

* Pa3BUThH U YTIYyOUTh 3HAHUSA O IECATUYHOM 3aMKCU ACHCTBUTEIBHBIX YHCET
(mepuoauyYecKue U HeTepUOIUIECKUe Apodn).

5. Dynkyuu
BbInyCKHUK HAY4YHTCH:

* [MOHUMATh M MCIOJIb30BaTh (DYHKIIMOHAJIbHBIE MOHATHUSA, S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

* cTpouTh rpaduKu 3JIEMEHTapHbIX (YHKIUH, HCCIeI0BaTh CBOMCTBA
YHUCIIOBBIX (DYHKIMI HA OCHOBE M3YUYE€HHUS MOBEACHUS UX TPAPUKOB;



* MOHMMATh (PYHKIMIO KaK BaXKHEWIIYID MAaTEeMaTUYECKYyl0 MOJEeNb MJis
OMMMCAHWS  TPOIECCOB W  SBJICHUM  OKPYXKAIOIMIETO  MHpa, MPUMEHATH
(GYHKIIMOHATBHBIA SI3BIK JIJII OTMMCAHUS W HMCCIIECIOBAHUS 3aBUCHMOCTEH MEXKIY
(bU3UYECKUMHU BETUINHAMMU;

* TIOHMMaTh M WCIOJB30BaTh S3BIK TOCIEAOBATCIILHOCTEH (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* IPUMEHATH (HOPMYJIBI, CBSI3aHHBIE C apU(YMETUUECKON U TEOMETPUIECCKOM
porpeccusiMu, U amnmnapar, cOpMHUPOBAHHBIN MPU H3YUYCHUH JPYTUX DPa3ciioB
Kypca, K pelIeHHUIO 33/1a4, B TOM YHCIIE C KOHTEKCTOM U3 PeaIbHON KU3HH.
BbINyCKHMK MOJIYYUT BO3MOKHOCTD:

* MPOBOAUTH UCCIIEIOBAHUS, CBSI3aHHBIC C U3YYCHHEM CBOMCTB (PYHKIUH, B
TOM YHCII€ C HMCIOJB30BAHHEM KOMIIBIOTEpPA; HA OCHOBE TIpaMKOB H3YUYEHHBIX
byHKIUIA CTPOUTH OoJiee clloKHbIE rpaduKH (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTHIMI)
TOYKAMHU U T. I1.);

* HCTIOJB30BaTh (PYHKITMOHAIBHBIC TIPEICTABIICHUS U CBOMCTBA (QDYHKITUN IS
pEIIeHNS MaTeMaTHIECKUX 3a7a4 U3 Pa3IMIHbIX Pa3IejoB Kypca;

* pemaTh KOMOMHUPOBAHHBIC 3a7a9M C IPUMEHEHUEM (POPMYIT N-ro WieHa
CyMMBI N TIEPBBIX YJICHOB apU(PMETHUCCKOW W TEOMETPUUYECKOW IMPOTPECCHUH,
MIPUMEHSIS TIPH TOM alllapaT YpaBHCHUA U HEPaBEHCTB;

* IOHUMATh APUPMETHICCKYIO M TEOMETPUUECKYIO ITPOTPECCUU KaK (DYHKITHH
HATypaJbHOTO apryMEHTA; CBSI3bIBATh apU(METHUUECKYIO MPOTPECCUIO C JIMHEHHBIM
POCTOM, TEOMETPUYECKYIO — C AKCIIOHEHIIUATILHBIM POCTOM.

6. Onemenmol npukiaouoii
BbInyCKHMK HAYYMTCH:

* WUCMOJIb30BaTh B XOJIe PEIICHUS 3aJad dJEMEHTapHBIC MPE/ICTABIICHUS,
CBSI3aHHBIC C MTPUOIMKEHHBIMU 3HAYEHUSMU BEJINYUH;

* WCIOJIb30BaTh TMPOCTEHINNE CHOCOOBl TMPEJACTABICHUS W aHalu3a
CTaTUCTHUYECKUX JTAHHBIX;

* HAXOJUTh OTHOCUTEIIBHYIO YaCTOTY U BEPOSTHOCTH CITy9aifHOTO COOBITHS,

* pemath KOMOWHATOPHBIC 3a7ayd HAa HAXOXIACHUE YHCIa OOBEKTOB WIIH
KOMOMHAIIUH.

BbINyCKHHK MOJYYUT BO3MOKHOCTh:

* TIOHSTh, YTO YHCIIOBBIC JaHHBIC, KOTOPHIE WCIONB3YIOTCA IS
XapaKTEPUCTHKN OOBEKTOB OKPYKAIOIIETO MUpPA, SBISIOTCS MPEUMYIIECTBEHHO
MpUOIMKEHHBIMH, YTO IO 3aIUCH MPUOMKEHHBIX 3HAYEHUH, COACPIKAIIUXCS B
WH()OPMAITMOHHBIX UICTOYHUKAX, MOKHO CYJIUTh O TIOTPEITHOCTH MPUOIMIKEHUS;

* TMOHATH, YTO TIOTPEIIHOCTHh PE3YJbTaTa BBIYUCICHUN JIOJDKHA OBITH
coM3MepHuMa C MOTPEIIHOCTHI0 UCXOTHBIX JIAHHBIX;

* IpPUOOPECTH TEPBOHAYATLHBIN OIBIT OpraHU3aIlMi cOOpa MaHHBIX TPH
MPOBEICHUHM OMpoca OOIIECTBEHHOTO MHEHHS, OCYIIECTBIATh WX aHaJu3,
MIPEICTABIIATH PE3YJIbTAThI OMPOCA B BUJIC TAOHUIIBI, JUATPAMMEI;

* MPUOOPECTH OMBIT MPOBEACHUS CITYYalHBIX SKCIICPUMEHTOB, B TOM YHCIIE C
MTOMOIIIBI0 KOMIIBIOTEPHOTO MOJICTUPOBAHMS, HHTEPIIPETAIIUN UX PE3YIbTATOB;

* HAYYUTHCA HEKOTOPBIM CIIEIMAIBHBIM MTPUEMaM pelIeHUs] KOMOMHATOPHBIX
3aJlay MaTEMaTUKH



CoaepxkaHue Kypca

1. Aneebpauueckue evipadicenus

BripaxkeHne ¢ NepeMEHHBIMU. 3HAUECHHE BBIPAKEHHUS C IEPEMEHHBIMH.
Honyctumele 3HA4YCHUS MIEPEMEHHBIX. ToxnecTso. ToxXnecTBEeHHbIE
npeoOpa3zoBaHus anreOpandeckux BblpakeHui. Jloka3aTeabCTBO TOXK/IECTB.

Crenenb ¢ HarypaJbHbIM ITOKa3aTeneM U €€ cBoicTBa. OIHOYJIECHBI.
OpHounen cranpapTHoro Buaa. Crenenp oaHowieHa. MHorouwieHsl. MHorousieH
cTaHaapTHoro Buaa. CreneHb MHOrowieHa. CloKeHre, BBIUUTAHUE U YMHOXKEHUE
MHOTr04JIeHOB. DOpPMyJIBI COKPAIIEHHOIO YMHOKEHMS: KBaJApaT CYMMBbI U KBaapar
PA3HOCTH JBYX BBIPAKCHHM, IPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX BBIPAKCHUM.
PasnoxeHne MHOTOWJIEHAa Ha MHOXKWTEIH. BhiHeceHue OOIIEro MHOXHTENS 3a
CKoOKu. Metoj rpynnupoBKH. Pa3HOCTh KBaJpaToB JBYX BbIpaxkeHuil. CymMma u
pa3HoCTbh KyOOB ABYX BblpaxeHHi. KBaagpaTHeiii TpéxwieH. KopeHb KBagpaTHOTO
TpéxuieHa. CBOHCTBa KBaApaTHOro TpExwieHa. Pa3nokeHWe KBagpaTHOIO
TPEXUICHA HA MHOKUTEIIH.

Panmonaneubie BbIpakeHus. llenble BblpaskeHus. J[poOHble BBIpaKEHUS.
PanmonaneHas npoOb. OCHOBHOE CBOMCTBO palMOHAIbHON Apodu. CroxeHwue,
BbIUWTAHUE, YMHOXXEHHE U [IEJICHHE palUOHaJIbHBIX JApobel. Bossenenue
panoHaIbHON IpoOH B cTeneHb. ToXAeCcTBEeHHbIE TPe0Opa30BaHus pallMOHAIbHbIX
BbIpakeHNU. CTENEHb € LEJIBIM IT0KA3aTeNIeM U €€ CBOMCTBA.

KBagpartHbie kopHH. Apu(hMETHUECKHI KBapaTHbIA KOPEHb U €r0 CBOMCTBA.
ToxecTBeHHbIE TPEOOPa30BaHUs BbIPAKEHU, COAEPIKALUX KBAaIpaTHbIE KOPHHU.

2. Ypasnenus

YpaBHeHue C¢ onHOM mnepeMeHHOW. KopeHb ypaBHeHMs. PaBHOCHIIbHBIE
ypaBHeHusl. (CBOWCTBAa YpaBHEHUMMW C OJHOM TNEPEMEHHOW. YPaBHEHHE Kak
MaTeMaTU4YECKasi MOJEIIb PEAIbHOU CUTYalLIUH.

Jlunentnoe ypaBHenue. KsaapatHoe ypaBHeHue. Dopmysia KOpHEU
KBaJIpaTHOro ypaBHeHus. Teopema Buera. PaunonanbHble ypaBHeHUs. PemieHue
pallMOHAJIBHBIX YPAaBHEHUH, CBOJAIIMUXCA K JIMHEMHBIM WIM K KBaJAPAaTHBIM
ypaBHEHUAM. PellleHne TeKCTOBBIX 3a/1a4 ¢ ITIOMOLIBIO PALIMOHAJIBHBIX YPABHEHUM.

VYpaBHeHue ¢ JAByMs nepeMeHHbIMU. ['paduk ypaBHEeHUss ¢ JAByMs
nepeMeHHbIMU. JInHeliHOe ypaBHEHHE ¢ JBYMSI IEPEMEHHBIMU U €r0 rpaduk.

Cucrembl ypaBHEHHUI C IByMs IEpeMEeHHBIMHU. | 'paduueckuii MeToa perieHus
CUCTEMbl YpaBHEHHUW C JBYMsS II€PEMEHHbIMU. PelieHue cucreM ypaBHEHUU
METOOM IIOACTAaHOBKM U clokeHns. Cucrema JBYX YpaBHEHUW C JABYyMS
IIEPEMEHHBIMH KaK MOJENb PEAIBHOW CUTYallUH.

3. Hepasencmea

UucnoBele HEPABEHCTBA U WX CBOWCTBA. CII0KEHNUE U YMHOKEHUE YUCIOBBIX
HepaBeHCTB. OlleHMBaHUWE 3HA4YEeHMs BbIpakeHHs. HepaBeHCTBO ¢ omHOMU
nepeMeHHou. PaBHOCHIIBHBIE HEpaBEeHCTBA. UHCIOBBIE TPOMEXKYTKH. JINHEHHBIE U
KBaJIpaTHbIE HEPABEHCTBA C OJAHOW INepeMeHHOM. CUCTEMBI HEPABEHCTB C OJHOM
MIEPEMEHHOM.

4. Yucnogvie muodcecmsa

MHoxecTBO M ero 3iemeHThl. CrocoObl 3aJaHus MHOXECTB. PaBHbIE
MHOXkecTBa. [lyctoe MHO)kecTBO. [lonmHokecTBO. Onepanyu HaJl MHOKECTBAMH.
WNnnrocTpaunsi COOTHOWIEHWHA MEXAY MHOMXKECTBAMU C IIOMOILIBIO JHarpaMm
Oitnepa. MHOKeCTBa HATypaJIbHBIX, LIEJIBIX, PALMOHAIBHBIX YKCeN. PainoHaIbHOE



m
YHUCJI0 KaK ApoOb BUA —,Taem € Z, n € N, u kaKk 6€CKOHEUHas MepuoIuIecKas

necstuuHas Apoob. [lpencraBnenune 00 uppanroHaIbHOM 4YHcle. MHOXECTBO
JNICVUCTBUTENBHBIX 4Hncen. [lpencraBieHue OEUCTBUTEIBHOTO 4YHCIA B BHAE
OECKOHEYHOW HEMEePUOINYECKON NeCATUYHOMN npodu. CpaBHEHUE NEHCTBUTEIbHBIX
gyucen. CBsa3b Mexay MHOKecTBamu N, Z, Q, R.
5. @PyHryuu
YucisioBbie PyHKIMU
OYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXAy BennuuHamu. [lousitue yHKIMH.
OyHKIUS Kak MareMmarhueckas MoJeNb peainpHOro mpoiecca. OO0macTh
ornpesesnieHus u 06yactb 3HaueHust pyHkiuu. CriocoObl 3aaanus GyHkuuu. ['padux
dbyukiuu. [loctpoenne rpadukoB QyHKIMNA ¢ TOMOIIBIO NMPeoOpa3zoBaHuil GUTyp.
Hymu ¢ynkuun. IlpoMmexxyTku 3HakonocTtosHCTBa (GyHKuuH. [IpoMexyTku
BO3pacTaHus M  yObiBaHus  (GyHkuuu. JluHeitHas  QyHKus, oOparHas
TIPOTIOPIMOHATBHOCTD, KBApaTHUHas (GyHKIMS, GYHKIMS ¥ = /X, UX CBOICTBA U
rpaduKu.
Yucaosbie M0OCJIEI0BATEILHOCTH
[TonsiTue  uMcnoBod  mocienoBaTeNnbHOCTH. KoHeuHble U OECKOHEUYHBIE
nocienoBaTeabHOCTH. CrocoObl 3aaHus MOCIEA0BATENbHOCTU. ApudmeTnuecKas
u reoMeTrpuueckas mporpeccur. CBoilcTBa WIEHOB apudmernyeckol u
reoMeTpudeckor mnporpeccuit. @opmysbl 00Imero wieHa apupMETHYECKOH WU
reoMeTpudyeckor  mporpeccuid. @OopMysnbl CyMMBI 1N NEPBBIX  YJICHOB
apupmeTnyeckoili M reoMmerpuueckoil mnporpeccuid. CymMma OECKOHEYHOMH
reoMeTpUYecKor mporpeccuu, y koropoit |q| < 1. IlpencraBieHue GeCKOHEUHOU
MEPUOINYECKOMN AECATUIHON APOOH B BUJE OOBIKHOBEHHOM JAPOOH.
6. Dnemenmuvl npuxiaonou
Maremaruueckoe wmopenupoBanue. IlpouentHeie pacuérel. Dopmyia
CIIOXKHBIX  TIpolleHTOB.  [IpuOmmk€HHbIe  BbIYKMCICHHS.  AOCONIOTHAs U
OTHOCUTEJbHAs morpemHocT. OCHOBHBIE TpaBuiIa KOMOMHATOpUKH. YacTtoTa u
BEPOATHOCTh CilydaiiHOTO coObiTus. Kiaccuueckoe orpeneneHue BEpPOSTHOCTH.
HavanbHabie cBeneHus o cratuctuke. [IpeacTtaBieHue MaHHBIX B BUJE TaOJIHIL,
KPYTOBBIX M CTOJIOYATHIX TUarpaMm, rpa@ukoB. CTaTUCTUUYECKUE XapaKTEPUCTUKU
COBOKYMHOCTHU JAHHBIX: CPEAHEE 3HAUCHHE, MOJIa, pa3Max, MeJIluaHa BEIOOPKH.
1. Aneebpa 6 ucmopuueckom pazsumuu
3apoxaeHue anreOpbl, KHUTAa O BOCCTAHOBJICHUM M MPOTHUBOMOCTABICHUU
Myxammena anb-Xope3mu. Mctopust popMupoBaHusi MaTeMaTH4ECKOT o A3bika. Kak
3apoausiack uaes KoopauHart. OTKpeITHE UppalnMoHaIbHOCTH. W3 wucTopuu
BO3HMKHOBEHUS (DOpMyJ /Ui perieHus: ypaBHeHu# 3-if u 4-it creneneit. Mcropus
pazBuTus ToHATHS (yHKIuH. Kak 3apoamnachk Teopusi BeposiTHocTe. Umcma
®ubonayun. 3agada JI. [Tnzanckoro (Gubonauumn) o kponukax. JI. @. Marauikuii.
I1. JI. YeObnuén. H. U. Jlobauesckuii. B. S. bynsakosckuii. A. H. Konmoropos. .
Buer. I1. ®epma. P. Jlexapt. H. Tapranss. /1. Kapgano. H. A6ens. b. [1ackainsb.
JI. IIn3anckuit. K. I'aycc.



TemaTHuyeckoe NJIAHUPOBaAHUE

7 Kiacc
Coneprxxanue yued0HOI o Koua-Bo XapakTepUCTHKA OCHOBHBIX BUJAOB JeSITeIbHOCTH Y4eHUKA (Ha
MaTepuaJia 4acoB YPOBHe YUeOHBIX JelCTBH)
JluneiiHoe ypaBHeHHE 15
€ O/IHOI NepeMeHHOoi
1 | BBenenue B anredpy 3 Pacnosnasame 4ncnoBble BRIPAaXKEHUS U BBIPAXKEHUS C IEPEMEHHBIMH,
2 | Jluneiinoe ypaBHEHHE C OTHOM 5 JuHelHble ypaBHeHMs. [IpuBOAMTH HpPUMEpPBl  BBIPAXKEHUI C
TIePEMCHHO MEePeMEeHHBIMH, JIHHEHHBIX ypaBHeHUH. COCTaBIATH BBIPAXKEHHE C
3 | Pemrenne 3ana4 ¢ momompio S MEPEMEHHBIMU [0 YCJIOBHIO 3aJayd. BBINOMHATH MpeoOpa3oBaHUS
YpaBHEHUH BBIPA)KEHMIA: TIPUBOJUTL TIOJO00HBIE ClIaraeMble, PAaCKPhIBATh CKOOKH.
IlosToperne K 1 Haxo0ump 3Ha4eHne BHIPAKEHHUS C IEPEMEHHBIMH TIPU 3a/1aH-
CHCTEMATH3AINS YICOHOTO HBIX 3HAUEHMsIX MepeMeHHbIX. KimaccuduuumpoBarh anreOpanyecKue
MaTeprana BbIpaxkeHHsl. ONUCHIBATh 1I€IbI€ BEIPAXKEHNUS.
Kontponbnas pabora Ne 1 1 N
o Dopmynuposams  ONpEAEICHUE JMHEHHOTO ypaBHeHHWs. Pemats
«JluneitHoe ypaBHEHHE C o
N . TMHEHHOe ypaBHeHHE B oOmieM Buje. MHTepnpeTHpoBaTh ypaBHEHUE
OJTHOW MEPEMEHHON» N
KaK MaTeMaTH4ecKyI0 MOJENb peajabHol cuTyaruu. OnuchIBaTh CXeMy
pEIIEeHUs TEKCTOBOM 3a1a4M, IPUMEHATh €€ Ul PelICHMs 33129
Ienbie BoIpasKeHHU 52 Dopmynuposams.
4 | ToxIecTBeHHO paBHBIE 2 onpedenenusi: TOXKISCTBEHHO paBHBIX BBIPAKCHUH, TOXKIECTBA,
BhIpakeHHs. ToxaecTBa CTENeHH C HaTypajJbHBIM IIOKa3aTeleM, OJHOWIEHa, OJHOYJIeHA
5 | CreneHb ¢ HaTypaIbHBIM 3 CTaHJApTHOTO BHJA, KO3((UIMEHTa OAHOUWIEHA, CTCIIEHH OJHOWICHA,
HoKa3aTeneM MHOTOYJIEHA, CTETIEH! MHOTOWJIEHa,;
6 | CeoiicTa cTenenu ¢ 3 ceoticmea: CTETIEHU ¢ HATypaIbHBIM TIOKA3aTeeM, 3HaKa CTETICHH;
HaTypaJbHbIM MOKA3aTCICM npasuna: JO0KAa3aTelnbCTBA TOXIECTB, YMHOXXEHHS OJHOWIEHA Ha
7| OnuouneHel 2 MHOTOYJICH, YMHOKCHHUSI MHOTOYJICHOB.
8 | MuorouneHsI 1 Jloxaszvieams CBOMCTBA CTENEHU C HATYpaJIbHBIM TOKa3aTeJIeM.
9 | Crnoxenue u BbrYMTaHHE 3 3anuchBaTh W JOKa3bIBaTh (HOPMYIBI: TPOU3BEACHUS CYMMBI H
MHOTOHIICHOB Pa3HOCTH JIBYX BBIP@XKEHHH, PA3HOCTH KBAJIPAaTOB JIBYX BBIPAKEHHUIA,
Konrposnbras pabora Ne 2 1 KBaJ[paTa CyMMBbI M KBaJIpaTa pa3HOCTH JIBYX BBIPAKCHHIA, CYMMBI KYOOB
«OgHOuwIeHbl. MHOTOWIEHBI» 1 PasHOCTH KyOOB [IBYX BBIDaKEHHUI.
10 | YmHox)eHHe oxHOWICHA Ha 4 Buiuucisame 3HaUeHNE BEIPAKEHUI C IEPEMEHHBIMU.
MHOrO4IICH Ilpumensime CBOWCTBa CTENEHW IS IPEOOpPa3OBaHUS BBIPAKCHUU.
11 | YmMHO)enue MHOTOUIEHA HA 4 Buinoansams yMHOXXEHME OJHOYJIEHOB M BO3BEIAEHUE OJHOWIEHA B
MHOI'OYJICH CTEIEHb.
12 | Pasnoxenne MHOrOwICHOB Ha 3 IIpusooums OJHOYJICH K CTAHJAPTHOMY BHUY. 3allUCHIBATH MHOTOUWIEH
MHOXXHUTeIU. BriHeceHne
OGIIEro MHOKHTENS! 33 CKOGKH B  CTaHJapTHOM  BUJAE, OINpEAeisITh  CTENeHb  MHOTOYIEHA.
13 | PasioreHie MHOTOMICHOB Ha 3 IIpeobpazosvieams poU3BelIeHHE OJHOWIEHA U MHOTOUWIEHA; CYMMBI,
MHO)HTeNH. MeTox Pa3HOCTH, IPOU3BEACHNUS IBYX MHOTOUIEHOB B MHOT'OWIEH.
IPyNIHUPOBKH Bvinoanames  pasnokeHue MHOTOWIEHA HA MHOXHTEIH CIIOCOOOM
KoutpossHas pabora Ne 3 1 BBIHECEHHSI 00IIET0 MHOKHTEIIS 32 CKOOKH, CITOCOOOM TPYIITHPOBKH, TIO
«Pa3II0KEHNE MEOIOWICHOB (dopMysiaM COKpaIIEHHOTO YMHOXKEHUS M C TPUMEHEHHEM HECKOIBKHX
T P —— Croco0oB. HCHOJ‘ILBO?&TL YKa3aHHbIE Hp606pa30BaHI/I${vB mporecce
14 | Tpouwssencrne  passoctdn  u 3 pelieHns ypaBHEHHMH, JIOKa3aTeNnbCTBA yTBEP)KIEHHUM, pEemIeHUs
CYMMBI IByX BBIPAKEHUI TCKCTOBBIX 3a/1a4
15 | Pa3HocTh  KBagpaTtoB  ABYX 2
BBIPAKEHUHI
16 | KBamgpar cymMmBl W KBagpar 4
Pa3HOCTH IBYX BBIPAXKEHUI
17 | IIpeobpa3oBaHre MHOTOYJICHA B 3
KBaJApaT CyYMMbI HJIM Pa3HOCTH
JIBYX BBIpaXXEHUHI
Konrponbnas padora Ne 4 1
«DopmyIbl  COKpaIEHHOTO
YMHOXEHHUSI»
18 | Cymma u pa3HOCTh KYOOB JBYX 2
BBIpaKEHUIl
19 | IIpumeHeHME pa3IUUHBIX 4
croco0O0B pa3IoKeHUs
MHOI'o4JicHa Ha MHOXHWTCJIN
[ToBTOpEHUE U cucTeMaTu3auus 2

y4eOHOTO MaTepHuaa




KonTponbnas pabora Ne 5 1
«1lenble BBIpAKEHUSD)
DyHKIMH 12 IIpusooums MpuUMepHI 3aBUCUMOCTEH MEKAY BeMunHaMu. PaznuuaTs
20 | Cpsa3u MeXIy BETHUUHAMH. 2 Cpely 3aBUCUMOCTEH (YHKIIHOHATBHBIE 3aBUCUMOCTH.
DyHKIUSA Onucvléamy NOHATHS: 3aBUCUMOM 1 HE3aBUCUMOM NEPEMEHHBIX,
21 | CrocoGel 3aanus GyHKIMHI 2 (GyHKIMM, apryMeHTa (yHKIMM; CIIOCOOBI 3a1aHus (QYHKIIHH.
22 | I'paduk pyHKIIHI 2 DopMynTupoBaTh ONpeesieHns: 00JIaCTH onpeaeeHus GyHKLIUH,
23 | Jluneiinas pynkuys, e€ rpaguk 4 obnactu 3HaveHuil GpyHKIUH, rpaduka GYHKIMU, THHSHHON QyHKIIUH,
¥ CBOHCTBA IPAMOif IPONOPLIMOHATEHOCTH.
[losTopenue u cnctemarnzanus 1 Buviuucnsmo 3HaueHe (GyHKIUY 110 33IaHHOMY 3HAYCHUIO apTyMEHTA.
yHebHoTO MaTepyana CocraBnsath Tabnuibl 3Ha4eHui GyHKuun. CTpouth rpaduK QYHKIHHY,
Konrponbnas pabora Ne 6 1 3agaHHoi TabnuuHo. 1o rpaduky QyHKIHUH, ABIAIOIECS MOIEIBIO
«DyHKIHI PEANLHOr0 MPOLIECCa, ONPENENATH XapaKTEPUCTHKU 9TOTO MPOLIECCA.
Crpouts rpaduk TMHEHHON QYHKIMK 1 MIPSIMOM
nponopuuoHabHOCTH. OnHCHIBAaTh CBOMCTBA 3TUX (YHKIUH
Cucrembl JJMHEHBIX 19 IIpusoOoums IPUMEpPBIL: YPaBHEHUS C ABYMsI IE€PEMEHHBIMHU; JTUHEIHOTO
YPaBHEHHUIA ¢ IByMs YpaBHEHUSI C JIByMs TIEPEMEHHBIMH; CHCTEMBI JBYX JIMHEHHBIX
nepeMeHHBIMH YpaBHEHHH C JABYMS TEPEMEHHBIMH; pEAbHBIX MPOIECCOB, JUIS
24 | YpaBHeHus ¢ AByMs 2 KOTOPBIX YPaBHEHHE C ABYMsI IEPEMEHHBIMU UJIU CUCTEMa YPAaBHEHUU C
NICPCMCHHBIMHU JBYMs IIEPEMEHHBIMU SIBJIIIOTCSI MAaTEMATUYECKUMU MOJCIISIMU.
25 | Jluneiinoe ypaBHEHHE C IByMs 3 Onpedenamy, SBISETCS I Mapa yKces pellcHHeM JaHHOTO ypaBHEHHUS
TICPEMCHHBIMU U €TO rpa(bm( C JIBYMSI HepeMeHHLIMI/I.
26 | Cucremsl ypaBHEHHUI ¢ ABYMA 3 Dopmynuposams:
nepemenmbivu. [ paduieckuii onpedenenusi: pellieHs ypaBHEHHS C IByMs IEPEMEHHBIMHE; YTO 3HAYUT
METOA PCHICHUA CUCTEMBI IBYX
MHERHEX ypaBHeHH ¢ ABYMS PELIATh YPABHEHHE C JABYMS MEPEMCHHBIMH; rpaduKa ypaBHEHHUS C
e —— ZIBYMsl IEPEMCHHBIMHU; THHEHHOTO YPAaBHEHHA © ABYMS [EPEMEHHBIMEL
57 | Pewwierie cHCTeM JHHEHHbIX 2 pELICHHs CHCTEMBI YPaBHEHHH C TBYMS IIEPEMEHHBIMU;
ypaBHEHHH METOLOM ceoticmea ypaBHEHHM € IByMs TIEpEMEHHBIMH.
HOJICTAHOBKH Onucvigamy: cBoiicTBa rpaduKa JMHEHHOTO ypaBHEHUS B 3aBUCMOCTHU
28 | Pewenne cuctem IMHEHHBIX 3 0T 3HaueHuH ko3 dureHToB, rpaguueckuil METO PELICHUS] CUCTEMBI
YPaBHEHHI METOJIOM CIIOKEHHUSI JIBYX YpaBHEHHH C JIBYMSI IEPEMEHHBIME, METOJI TIOJCTAHOBKH M METOJ
29 | Pewenne 3a1a4 ¢ NOMOLIBIO 4 CJIOXKEHUS JUIS1 PELICHHUs CUCTEMBI ABYX JIMHEHHBIX YPaBHEHHUN C IBYMs
CHUCTCM JIMHCUHBIX YPABHCHUU IIEPEMEHHBIMU.
[losTopenue 1 cucrematnsauus 1 Cmpoums Tpaduk IMHEWHOTO ypaBHEHHS C JBYMS IE€PEMEHHBIMH.
yaebHoTo MaTepuana Pemate cuctemsl JByX JUHEHHBIX YPABHEHHUN C JBYMS [IEPEMEHHBIMU.
jKOHTpOHBHaﬂpa§PTa}@'7 1 Pewamsy TexcToBBIE 3a1aud, B KOTOPBIX CHUCTEMa ABYX JIMHEHHBIX
“CHCTeMb£ JTMHCHHBIX YpPaBHEHWH C JBYMSI TIEPEMEHHBIMHU SBJISETCS MATEMATHYECKOM
ypaBHCHHUU C IBYMS MOJIETIBIO PEaJbHOro IMpollecca, W HHTEPIPETHPOBaTh pPE3yibTaT
HEPEMCHHBIMID) pEIIeHUs CHCTEMBI
IloBTOpEHMe M cUCTEMATH3ALMS 7
y4eOHOro MaTepuaia
YopaxxHeHust i1 TTOBTOPEHUS 6
Kypca 7 Kiacca
HTorosas KOHTpoJbHAsA padoTa 1

NUTOI'O:

105




8 kiacce

Coaepxanue yuedOHOT 0 Koa-Bo XapakTepUCTHKA OCHOBHBIX BUAOB /IeSITeIbHOCTH Y4eHUKA (Ha
MarepuaJia 4ac0B YPOBHe Y4eOHBIX J1eiiCTBHI)

IToBTOpeHne 3a Kype 7 Kiaacca 4
IToBTOpEHUE. Lensie 1 Tlosmopumwb MaTepran, U3y4eHHBIN 32 Kypc anreOpsI 7 Ki1acc
BBIPYKEHHSI.

[ToBTOpenue. JIuneitnoe 1

ypaBHEHHE c OJHOM

TepEMEHHOM.

IToBropenue. KoopaunatHas 1

MJI0CKOCTh. PYHKIMH.

IToBTOpEHHE. Cucremsl 1

JIMHEUHBIX  YpaBHEHUH ¢

JIByMsI IEPEMEHHBIMH.
PanmonanbHble BhIPasKeHHUS 44

1 | PanmonanpHble 1pobu 2 Pacnosnasamy  1enple  palMOHANBHBIE  BBIpQXKEHHUS, JAPOOHBIC

2 | OcHOBHOE CBOMCTBO 3 palrOHANbHbBIE BBIPAXKEHUS, IPUBOJUTH IPUMEPHI TAKUX BBIPAKCHHM.
paIoHaNbHON Jpobu Dopmyauposamy:

3 | Cnokenue ©  BBIYUTAHHE 3 onpeodeneHusl: PalMOHATIBHOTO BBIPAKEHUS, JOMYCTUMBIX 3HAYCHUH
palMoOHANBHEIX  Apobed ¢ MIEPEeMEHHOW, TOXXIECTBEHHO pPAaBHBIX BBIPAKEHUH, TOXKIECTBA,
OIMHAKOBBIMH PaBHOCHIIBHBIX YPaBHEHHH, PallMOHATHHOTO ypaBHEHUS, CTEMEHH C
3HAMEHaTEeJIAMU HyJIeBBIM TIOKa3aTejeM, CTENeHH C OTPULATeNbHBIM I10Ka3aTeseM,

4 Cnoxxenue u BBIUUTAHUE 6 CTaHIapTHOI'O BHJa 4ucia, 06paTHOI>i IIPOTIOPIUOHATIBHOCTH;
palMOHANBHBIX — Apobell ¢ CBOWCTBa: OCHOBHOE CBOWCTBO pAaIlIOHAIBHON JpoOH, CBOWCTBA
pa3HBIMH 3HaMEHATEIISIMHU CTETICHH C IIeJIBIM MO0Ka3aTesieM, ypaBHeHHH, PYHKINH y = ;;
Kourponbuast pabora Ne 1 1 npasuia: CIOXEHWs, BBIYUTAHWSA, YMHOXXCHHUS, IEICHUS IpoOei,
«OcHoBHOE CBOJCTBO BO3BEJICHUS IPOOH B CTCIICHBD;
paLMOHANILHOM Apoodw. ycaosue paBeHCTBA ApoOH HYITIO.

Cnoxenvie W BBIYUTAHHE Jloxazvieams CBOMCTBA CTEIIEHHU C ILI€JIBIM MTOKa3aTeIeM.
paLMOHAIIBHBIX APpO0eii» Onucvigamy Tpaduyeckuii MeETOJ| pEIIeHHs YpPaBHEHUH C OJHOM

5 | YMHOXeHHE U [eJeHue 4 HepeMeHHO}1.
panuoOHaAJIbHBIX ApOOe. Ilpumenams OCHOBHOE CBOWCTBO pPalMOHAIBHOW JApOOW IS
Bosezenue  paluoHaIbHOH COKpatleHus 1 peodpazoBanus apodeid. [IpuBoauTh IpoOH K HOBOMY
po0u B CTCTICHb (o6rmeMy) 3HaMeHaTe0. HaxomuTh CyMMy, pa3HOCTb, IPOU3BEICHUE U

6 | ToxnectBeHHbIE 7 yacTHOe JpoOed. BBIMOTHATE TOXAECTBEHHBIE IPEOOPa30OBAHUS
npeodpasoBaHus palOHANBHBIX BBIPAKEHUI.

PaIMOHABHBIX BBIPAKCHUN Pewams ypaBHEHUS ¢ TIEpEMEHHON B 3HAMEHATENE JPOOH.
Kontponbnas pabora Ne 2 1 Ilpumensimp ~ CBOWCTBA CTENMEHH C IENBIM IIOKa3aTeaeM  Jus
«YMHOXKEHHE M JIEJEHHE peoOpa3oBaHMsl BEIPAKEHHUH.

panroHaIbHbIX IpO0EH. 3anucvigame 4ncaa B CTaHAAPTHOM BUJIE.

Toxnecrsenneie Boinoansame oCTpoeHne U uyTeHne rpaduka QyHKIHH y = k
npeoOpa3oBaHus x
PaIMOHAIBHBIX BBIPAKCHUN)

7 | PaBHOCHIIbHBIE —YpaBHEHHS. 3
PanmonanbHble ypaBHEHUS

8 | Creneunn C LIEJIBIM 4
OTPHUILATEIbHBIM
MOKa3aTeeM

9 | CoiicTBa CTENEHU C IEIBIM 5
MOKa3aTeneM

10 OyHkus y = s u e€ rpaduk 4
Konrtponbnas pabora Ne 3 1
«ParnmoHanbHbIe ypaBHEHUS.

Crenenn c EJTBIM
OTpHUIATEIbHBIM
nokazareneM. OyHKIMs y =
k/x u ee rpadux»
KBagpaTHble KOPHU. 25
JleiicTBUTEIbHBIE YHCIA
11 | ®yukims y = x%u eé rpaduk 3




12 | Ksagpatusie KOPHH. 3 Onucvigams: TIOHSATHE MHOMKECTBA, JEMEHTa MHOXKECTBA, CIIOCOOBI
Apudmernueckuii 3aJlaHusl MHOXECTB; MHO)KECTBO HaTypaJbHBIX YHCEN, MHOXECTBO
KBaJ[paTHbII KOPEHb LEJBIX YHCEJ, MHOXECTBO pALMOHAIBHBIX 4YHCEJI, MHOXECTBO

13 | MHOXECTBO U €r0 IEMEHTHI 2 NEUCTBUTEIBHBIX YHCEl M CBSI3M MEXAY OSTUMH YHCIOBBIMU

14 | TTonmuoxecTBO.  Onepanuu 2 MHOECTBAMHU; CBSI3b MEXIY OCCKOHEUHBIMU ACCATHUHBIMH APOOSIMH U
HaJ MHO)KECTBaMHU paoHaIbHBIMH, HPPALIUOHATBHBIMH YHCIIAMHU.

15 | YncmoBble MHOXKECTBA 2 Pacnosnasame panyoHanbHble U UppalMoHaNbHbIe yncaa. [IpuBonuTs

16 | CBoiicTBa apH(pMETHIECKOro 4 NpUMEPHl  PallMOHANBHBIX YHCET W HPPAUUOHAIBHBIX  YHCEIN.
KBAJPATHOTO KOPHS 3anucvisame ¢ moMmomplo  (GopMyn  CBoWicTBa  JICHCTBHEA ¢

17 | ToxnecTBenHbIe 5 JNeHCTBUTEIbHBIMU YHCIIAMH.
peoOpazoBaHus Dopmynuposams:

BBIDAKCHHH,  COIEPIKALINX onpeodenenus: KBaApaTHOTO KOPHS M3 4YHUCIA, apU()METHYECKOTO
apudMeTHICCKHE KBaJIpaTHOIO KOPHA M3 YHMCIA, PaBHBIX MHOXKECTB, HMOJMHOXXECTBA,
KBAIPATHBIC KOPHH IepeceueHuss MHOXKECTB, 00BbEIMHEHNSI MHOKECTB;

18 | dynkums y= vx u eé 3 ceoticmea: GyHKUUH y = x%, apu(h)METHIECKOTO KBaJAPATHOTO KOPHS,
rpa(I)HK CbYHKHI/IPIy = \/Ev
Koutponbhas pabota Ne 4 1 lokasvieams cBONCTBA apmvaeTquCKoro KBaJIpaTHOTO KOPHSI.
«KBa/paTHBIE KOPHI Cmpoumo rpaduku QyHkuuid y = x2uy = +x.

Ilpumename mOHATHE apUPMETUUYECKOTO0 KBAAPATHOTO KOPHSA UL

BBIYHCJICHHS 3HAYCHUH BBIPAXKCHH.

Ynpowame BblpaxkeHus, comepxkame apupMeTHIecKue KBaapaTHbIC

KOpHHU. Pemiats ypaBHeHUs!.

CpasHusams 3HA4YECHUS BBIpAKEHWH. BBIMOMHATH MpeoOpa3oBaHue

BBIPQKEHUI C NMPUMEHEHHWEM BBIHECEHMS MHOXHUTENS M3-1I0J 3HaKa

KOpHsS, BHECEHHS MHOXHTEIS TMOJ 3HaK KOpHS. BeIMonHATh

0CBOOOKACHUE OT MPPALMOHAIBHOCTU B 3HAMEHATENe APOOH, aHAIHU3

COOTHOUIEHUN MEX]Ty YHCIOBBIMU MHOXECTBAMHU U HX 3JIEMEHTAMHU
KBajgpaTHble ypaBHeHHS 26

19 | KeagpaTHble YpaBHEHUSI. 3 Pacnosnasams M TpUBOANTH IPUMEPHl KBAaIPaTHBIX YypPaBHEHUH
Pemenne HETIOJTHBIX Pa3IMYHBIX BUAOB (IIOJTHBIX, HEMOJIHBIX, IPUBEAEHHBIX ), KBaAPATHBIX
KBaJIpaTHbBIX ypaBHEHUH TpéxwieHoB. OnmceiBaTh B OOIIEM BHUAE pPENICHUE HEMOJIHBIX

20 | ®opmyina KOpHeH 4 KBaJpaTHBIX ypaBHEHUH.

KBaJpaTHOTO YpaBHEHUS Dopmynupogama:

21 | Teopema Buera 3 onpedenieHus: ypaBHEHHUS MEPBOU CTENEHH, KBaJAPAaTHOTO ypaBHEHUS,
Koutponbhass pabora Ne 5 1 KBaJIpaTHOTO TPEXUJIeHa, JUCKPUMHUHAHTAa KBaJpPaTHOI'O YpaBHEHUS U
«KBajgpaTHble  ypaBHEHHS. KBagpaTHOro  TpEXWieHa, KOpPHSA  KBaApaTHOTO  TPEXUWICHA;
TeopeMa Buertay» 6I/IKBa)Z[paTHOFO YPaBHCHMUS,

22 KBaHpaTHBIﬁ TpéqueH 3 ceoticmea KBaJpaTHOI' O TpéaneHa;

23 | Pemrenme ypaBHEHHIA, 5 Teopemy Buera n oOpaTHyro eif Teopemy.

CBOJIIMXCS K KBAJPATHBIM 3anucvieams 1 10Ka3bIBATh POPMYITY KOPHEH KBaAPAaTHOTO YPAaBHEHHSI.
ypaBHEHISIM HccnenoBarh KOMMYECTBO KOpPHEH KBAJIpaTHOTO YypaBHEHHS B

24 | PaumonansHble  ypaBHEHHs 6 3aBHCHMOCTH OT 3HaKa €ro AUCKpPUMHHAHTA.

KaK MaTeMaTHUeCKHe MOJIEIH Hoxasvieams Teopemsl: Buera (psiMyto 1 00paTHY0), O pa3IokKEHHH
peaIbHBIX CHTYaLHil KBAJPATHOTO TPEXWICHA HA MHOKHTENH, O CBOWCTBE KBAJpAaTHOTO
KoHtpoibHas pa6ota Ne 6 TpEXWIEHa C OTPUIATEIHHBIM JUCKPUMHUHAHTOM. §

«KBa[paTHble ypaBHEHHS Onqulé?an:lb Ha IMpHUMEpax METOJ 3aMEHbl IEPEMEHHON IJI pEeIeHUs

IloBTOpEeHMe M cUCTeMaTH3aALMSA 6 YPaBHCHHH. .
yueGHOro MaTepHana Haxooumb XOpHW KBaJpaTHBIX YPAaBHEHIH pAsTAYHBIX  BHIOB.
V HparkHeHHs s 5 [Ipumenates Teopemy BneTa“ u obOpatHylo eil Teopemy. BrinonHATH
HOBTOpEHHs Kypea 8 Kiacca Paslo:KeHHE KBa/IPAaTHOrO TPEXHIIEHA HA MHOKHTEIH. Haxonuts xopHH
Vrorosas KOHTpObHAA 1 ypaBHEHUI, KOTOPBIE CBOATCS K KBaJPAaTHBIM.
paGora CocTaBnATh KBaJpaTHBIE YPAaBHEHWS U YPAaBHEHHUS, CBOJAIIMECT K

KBaJpaTHBIM, SIBISIOMIMECS MAaTeMaTHUYeCKUMH MOZAETSIMUA PeajibHbBIX
CUTYyaluin
HUTOTI'O: 105




9 kiacce

Coaepxanue yuedOHOT 0 Koa-Bo XapakTepHCTHKA OCHOBHBIX BUAOB /IeSITeIbHOCTH YYeHUKA (Ha
MaTepuaJa 4ac0B YPOBHe YUeOHBIX JeiCTBHI)
IHoBTOpeHne 3a Kypc 8 2
KJiacca
IToBTOpenue. PanmonaibHbIe 1 Tloemopums MatepHa, U3y4eHHbIH 3a Kypc anreopsl 8 kiace
BBIPAKEHMSL.
[loBTOopenune.  KBanpartHsble 1
KOpPHH. Ksanpartneie
ypaBHEHUs
HepaBenctBa 21

1 | YucnoBble HEpaBEHCTBA 3 PacnosHaBaTh W TPUBOAUTH TNPUMEPHI YHUCIOBBIX HEPaBEHCTB,

2 | OcHOBHBIE CBOMCTBA 2 HEPABEHCTB C IEPEMEHHBIMM, JMHEHHBIX HEPABEHCTB C OJHOU
YHCIIOBBIX HEPABEHCTB MIEPEMEHHOM, TBONHBIX HEPaBEHCTB.

3 | CrnoxxeHue U yMHOXKCHHC 3 DopMyIUpOBATE:

YHCIIOBBIX HEPABEHCTB. oTpesieNieHNs: CPAaBHEHUS IBYX YHCE, PEIICHNs HEPABEHCTBA C OJTHOU
OneHnBaHNe 3HAYCHUS MEPEeMEHHOW, PAaBHOCWIIBHBIX HEPaBEHCTB, PEHICHUS CHCTEMBI
BBIPAKCHHS HEPaBEHCTB C OJHOW NIepEeMEHHOH, 00J1aCTH OTpe/ieIeH s BEIPAKCHUS,;

4 | HepaBeHcTBa ¢ OHON 1 CBOICTBA YHCIIOBBIX HEPABEHCTB, CIOKEHUS M YMHOXEHHUS YHCIIOBBIX
MEPEMEHHOMI HEPaBEHCTB.

5 | Pemenne nMUHEHHBIX 5 Jloxa3pIBaTh: CBOWCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUH U
HEpaBEHCTB C OHOI YMHOXXEHHH YHCIIOBBIX HEPABEHCTB.
nepeMeHHoi. UncaoBble Pewiate nuHElHbIE HEpaBEHCTBA. 3aIIUCHIBATh PEIICHUSI HEPABEHCTB U
IPOMEKYTKH WX CHCTEeM B BHIE YHCJIOBBIX IIPOMEKYTKOB, OOBECIUHECHHUA,

6 | CucTeMbl THHCHHBIX 5 MepeceyeHns YUCIOBBIX IPOMEKYTKOB. PemaTe cucteMy HEpaBeHCTB ©
HEPABEHCTB C OJTHOM onHOM mepeMmeHHoW. OLeHNBATh 3HAUeHHWE BBIpakeHUs. M3o0paxars
TIepeMEeHHO Ha KOOPIWHATHON TPSMOW 3aJaHHbIE HEPAaBEHCTBAMH YHUCIIOBBIC
[ToBTOpenwue n 1 IIPOMEKYTKH.
cUCTeMaTh3alus y4eOHOTo
MaTtepuaia
Kontponbshas pabora Ne 1 1
«HepaBenctBa»

KBagpaTuunas pyHkuus 32

7 | IloBTOpeHne W pacuupeHue 3 OnuceiBaTh TMOHATHE (QYHKIMM KakK TpaBWa, YCTaHABIHMBAIOIICTO
CBeJIeHHH 0 QYHKIUH CBA3b MEXJIY DJIEMEHTaMH JIByX MHOKECTB.

8 | CroiicTBa QyHKIMU 3 Dopmynuposamsy:

9 | IocTpoenue rpaduka 2 onpedenenus:: Hylsl QyHKIMH; IPOMEXYTKOB 3HAKOTIOCTOSHCTBA
bynknun y = K f (x) ¢dyHkiy; QyHKINY, Bo3pacTaroiei (yObIBaroIIel) Ha MHOXKECTBE;

10 | IMocTpoenue rpauKoB 4 KBaJIpaTHYHOU (DYHKIINH; KBaIPATHOTO HEPABEHCTBA;
byuakmmuiny =f (X) +buy=f ceolicmea KBaApaTUIHON (QYHKLUHY;

(x +a) npasuia NOCTPOSHUs Tpa@uKOB (PYHKIIUH C TOMOIIBIO

11 | Kpagpatnunas ¢yHKImMs, e 6 npeoOpaszoBanuii Buaa f (x)—-f(x) + b; f (x) )= f (x + a);
rpad UK 1 CBOWCTBA f ()= kf(x).

KOHTpOJ'II)HaH pa60Ta Ne 2 1 Cmpoumb I‘pa(bI/IKI/I ®YHKHHﬁ C ITIOMOIIBIO Hp606pa3OBaHHﬁ BUJa
«KBagparnunas QyHKIHSA» f(x) - f£(x) +b;f(x))>fx+a)f(x))->kf(x).

12 | Pemenue KBaJPaTHBIX 6 Cmpoump rpaduk kBagpatuaHor ¢pynkuun. Ilo rpaduky
HEPABEHCTB KBaJpaTHYHON (YHKIMH ONMCHIBATH €€ CBOICTBA.

13 | Cucrembr  ypaBHeHHH ¢ 5 Onucvieams CXeMaTUIHOE PACTIOIOKEHHE apadoIIbl OTHOCUTEIHHO
JBYMSI [IePEMEHHBIMU ocu abcrycce B 3aBUCUMOCTH OT 3HaKa crapuiero Ko3gGuimueHTa u
TloBTOpEHHE i 1 JUCKPUMHMHAHTa COOTBETCTBYIOIIETO KBaJpaTHOrO TPEXUIICHA.
cucTeMaTmaus  y4eGHOro Pewams xBagpaTHBIE HEPABEHCTBA, UCIIOIB3YS CXEMY PACIIOIOKEHUS
Marepuaia 1mapaboJIbl OTHOCUTEIHHO OCH aOCIIHCC.

KoutponbHas pabota Ne 3 1 Onucvigamsb TpadUUECKUi METOJI PELICHHUS CUCTEMBI BYX ypaBHEHUI
«KBanpaTuuHbIe C ABYM IEPEMEHHBIMHU, METOJL MI0/ICTAHOBKH 1 METOJL CIIOKEHHA UL
HEPaBEHCTBa» pEIIeHNs CHCTEMBI IBYX YPaBHEHHH C IBYMS TIEpEMEHHBIMH, OJHO W3

KOTOPBIX HC ABJISCTCA JIMHCHHBIM.

Pewamob T€KCTOBEIC 3aa4u, B KOTOPBIX CUCTEMA ABYX ypaBHeHI/Iﬁ C
JABYMS IIEPEMCHHBIMU ABJIACTCA MaTeMaTH4IeCKOMH MOJECJIBIO PEATIBHOT'O
mnmponecca, 1 UHTCPIPETUPOBATL PE3YJIbTAT PCHICHUA CUCTCMBI




j1eMeHThI MPUKJIATHOM 21 Ilpusooume  npumepsl: MaTeMaTHYECKUX  MOJEIEH  pealbHBIX
MaTeMaTUKH CUTyaluil; TPUKIAJHBIX  3a7a4;  NOpPUOMIMKEHHBIX  BEIWYWH;

14 | Marematudeckoe 3 WCTIONB30BaHMsI KOMOWHATOPHBIX TPAaBUI CYMMBI M TPOHU3BEACHHUS;
MOJIETTPOBAHHE CIy4allHbIX COOBITHH, BKJIIOYAas JOCTOBEPHBIE W HEBO3MOJXKHBIC

15 | IIpouieHTHBIE PACYETHI 3 COOBITHS; ONBITOB C PAaBHOBEPOSTHBHIMH HCXOJAMH; MPEACTaBICHHS

16 | A6comoTHas u 2 CTaTUCTHYECKUX JAHHBIX B BHJE TaONUIL, AMarpamMM, Tpa(HKoOB;
OTHOCHUTEJIbHAA HCIIOJIB30BaHUA BEPOATHOCTHBIX CBOICTB OKpPYKaromux SIBJICHUU.
TMOTPECIIHOCTH cDopMszupoeamb:

17 | OcHOBHBIE IpaBHIa 3 onpeoeneHust: a0COOTHOI MOTPELIHOCTH, OTHOCHUTENbHOU
KOM6I/IHaTOpI/IKI/I IIOrp€mHoOCTH, AJOCTOBEPHOI'O CO6BITI/I$I, HCBO3MOXHOT'O CO6BITI/I$I;

18 | YactoTa ®  BEpOSTHOCTD 2 KJIACCHYECKOE OTpeeNIeHNe BEPOITHOCTH;

CITy4aifHOro COOBITHS npasuia: KOMOMHATOPHOE MPAaBUIIO CYyMMBbI, KOMOMHATOPHOE MPaBHIIO

19 | Knaccuueckoe ompeseneHue 3 TPOU3BE/CHHA.

BEPOSATHOCTH Onucwieams dTaIbl peNICHNS TPUKIATHON 3a/1a4H.

20 | HauaneHble  cBemeHus o 3 Toscuams u 3anucviéams HOPMYIy CIOXKHBIX TPOLEHTOB. [IpoBOINTD
CTATHCTHKE MIPOLIEHTHBIE PACUETHI C HCIIOJIB30BAHNUEM CIIOKHBIX IMPOLIEHTOB.
TToBTOpeHHe o 1 Haxooums TOYHOCTD TpHONIKEHUS TO TalOdWIe NPHOIKEHHBIX
CHCTEMATH3alMs  y4eOHOTO 3H3H€HI/II71“ BEeNMYMHEL. VICTIONB30BaTh pa3iuvHbIE (I)OpMB‘I‘ 3aImcu
MaTepHaia NpuOIMKEHHOTO 3HaYCHUsT BeUUMHBI. OLEHUBATh MPUOIMKEHHOES
Kontponbnass pabora Ne 4 1 SHAYCHHC BEIIMIHMHBL. .

«ITEeMEHTHI NPHKJIATHO 1Ipogooume OWBITBI CO CIOy4allHBIMH ucXoaamu. llosicHATE U
MATEMATHKI 3alUCHIBaTh (POPMYINy HAXOKACHUS YacTOTHI CIIyYaiHOTO COOBITHAL
OnuchiBaTh CTaTUCTHYECKYIO OIICHKY BEpPOSTHOCTH CIIy4ailHOTO
coObITrsa. HaxomuTh BEPOSITHOCTH CIIYyYalHOTO COOBITHS B OIBITaX C
PaBHOBEPOSITHBIMH HCXOJaMH.
Onucvigamy 3Talbl  CTaTUCTUYECKOro uccienoBanus. Odopmiars
WH(GOPMAITUIO B BUJIE TaOIHIl 1 uarpamm. M3enexaTs nHGOpMAIIHIO U3
TabnmI 1 quarpamMM. HaxoauTh v MpUBOIUTE TPUMEPHI UCTIONB30BAHMS
CTaTHUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTH JaHHBIX: CpeaHee
3HaueHHUe, MOJIa, pa3Max, MeJaHa BEIOOPKH
YucnoBbie 21 IIpusooumo npumepbl: MOCIIEI0BATEIEHOCTEH; YHUCIIOBBIX
MOCJIeI0BATeTbHOCTH MOCJIeI0BaTeIbHOCTe, B~ YaCTHOCTH  apu(MeTHUecKod U

21 | Yucnossie 2 F€OMETPUYECKOU MPOrPECCUI; UCIIOIB30BAHUS MOCIEN0BATENbHOCTEN
MTOCIIEA0BATEIEHOCTH B pEaNbHON >KHM3HM, 33734, B KOTOPBIX PacCMaTPUBAIOTCS CYMMBI C

22 | Apudmerndeckas 4 0ECKOHEYHBIM YHCIIOM CIIaraeMblIX.

MIPOTrpeccust Onucvieamo: TOHSATHS MOCIIEI0BATENIbHOCTH, YIeHa

23 | Cymma N TIEpBHIX 4YJIECHOB 4 MOCIIEA0BATENIEHOCTH; CIIOCOOBI 33/1aHUS TIOCIIEI0BATETLHOCTH.
apudMeTHUECKOM Buluucname: dnena mocienoBaTeNbHOCTH, 33JJaHHONW (OPMYIIONH n-TO
MpOrpeccun JI€Ha UKW PEKYPPEHTHO.

24 | T'eomeTpuyecKas mpOrpeccHs 3 Dopmynuposams:

25 | CymmMa N TepBBIX <iICHOB 3 onpedenenusi:  apu(METHUECKON  TIPOTPECCHH, TEOMETPUUYECKOU
reOMETPHUECKOH IPOTPecCun MPOrPECCHH; CBOMCTBA UWICHOB apu(h)METHUYESCKONH M I'€OMETPHYCCKOU

26 | Cymma 0ecKOHEYHOI 3 TPOTPECCHH.
reOMETPUUECKON 3a0asams  apudMETHUECKYI0 U TCOMETPHUYECKYI0 MPOTPECCHH
Hporpeccuy, y KoTopoii |q| < PEKYPPEHTHO.

1 3anucvieams u nosicusime GOpMyIIbI OOIIETO WieHa apUPMETHICCKON U
TloBTOpeHNUE " 1 TeOMETPUUYECKON IIPOIPECCUI.
cucTeMaTH3auus  y4eGHOro 3anuceiBaTh M JOKA3bIBaTh: (OPMYJIBI CyMMBI N TIEPBBIX WIEHOB
Matepuana apudMeTHIeCKOH _H TeOMETPUYECKOMN HporPeccnﬁ; Q)opMynlzl,
KoHTponbHas pabota Ne 5 1 BBIPAKAIOLME CBOACTBA ICHOB apu(METHIECKOH U TEOMETPUIECKOM
«YncnoBeie HpOTPeCCHH.
T10CTIEI0BATEHHOCTID Bbruucnsate cymMMy OECKOHEYHOW T'€OMETPHYECKOH MNporpeccuu, y
IloBTOpEHME 5 Kotopoii [q] < 1.
H CHCTeMATH3AIME [IpeacraBnare OeCKOHEUHBIE TEPHOANYECKHE IpOOH
yueGHOro MaTepHaia B BU/I€ OOBIKHOBEHHBIX
YpaxHeHus TUTS 4
MIOBTOPEHHMA Kypca 9 kiacca
Urorosas KOHTpOJIbHAS 1
pabora
NTOI'O: 102




Ilepeuenv KonmpobHbIX paoom:
7 Knacc:

Konrponbnas padora Ne 1 «Jlunelinoe ypaBHEeHHE C OHOM TepeMEHHON
KonTponbnas padota Ne 2 «OnHOUIEHBI. MHOTOUYJICHBD

KonTponbaas padorta Ne 3 «Pa3nokeHne MHOTOWICHOB HA MHOKHUTEITN
KonTtponbhas padota Ne 4 «DopmMysibl COKpaIIEHHOTO YMHOKECHHUSI

Kontpoisbnas padota Ne 5 «llernbie BIpaxeHUs»

Kontponbnas padota Ne 6 «DyHKIIHN

Kontponbnas padora Ne 7 «CucTemMbl TUHEHHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMHI
HToroBast KOHTpOJIbHAs paboTa

8 knacc:

Kontponsnas padora Ne 1 «OcHOBHOE CBOMCTBO paliioHANIbHON ApoOu. CloKeHHE U BHIYUTAHHE
PaLMOHATIBHBIX ApO0eii»

KonTponbhas pabora Ne 2 «YMHOXKEHUE U JIelI€HHE palMOHAIBHBIX JpoOeil. ToxaecTBeHHbIe
peoOpa3oBaHus pallMOHAIBHBIX BHIPAYKEHUI

Konrponsnas pabora Ne 3 «Panuonanbhble ypaBHeHusi. CTeneHb C LEJIbIM OTPULATEIbHBIM
nokasareneM. Oynkius y = k/x u ee rpaduk»

Kontponbhast pabora Ne 4 «KBaapaTHbie KOPHHIY

Konrponsnas padora Ne 5 «KBanparuslie ypaBHeHus. Teopema Bueray

Kontponsnas padora Ne 6 «KBanparHeie ypaBHEHHS»

HtoroBast KOHTpoJIbHAs paboTa

9 knacc:

Konrtponsnas padora Ne 1 «HepaBenctBa»

KontponbHas padora Ne 2 «KBanpatuunas GyHKIHS»
KonTponbnas padota Ne 3 «KBagparuunbie HepaBeHCTBa»
KonTponbhas padota Ne 4 «3neMeHTbI IPUKIAIHON MAaTEMATUKI
KonTponbnas padota Ne 5 «HuciioBble ociieJoBaTeIbHOCTI
Htorosast KOHTpoJIbHAs paboTa
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o0O1miero oOpa3oBaHms.
2. IlpumepHas ocHOBHas oOOpa3oBaTeibHas MporpaMma OCHOBHOTO OOIIEro
oOpa3oBaHMs.
3. ®opMupoBaHME YHUBEPCAIHHBIX Y4YEOHBIX NECUCTBH B OCHOBHOHM IIKOJE:
cucrema 3aganuii / A. I'. Acmonos, O. A. Kapabanosa. — M.: [Ipocsemenue, 2010.

Yueono-memoouueckuit komniexm
1. AnreOpa: 7 kiacc: y4eOHUK JIs ydaluxcs 00111eo00pa3oBaTesIbHbIX YUPEKIECHUN
/ A. T'. Mep3nsik, B. b. Tlononckuit, M. C. Slkup. — M.: Benrana-I"pad.
2. AnreOpa: 7 kiacc: OUAAKTUYECKUE MaTepHalbl: MOCOOME I y4YallUuXCs
oOmieoOpa3oBarenbHbIX yupexaenuii / A. I'. Mep3msik, B. b. Tlonouckuii, E. M.
Pabunosuu, M. C. Skup. — M.: Benrana - I'pad.
3. Aunre6Opa: 7 xnacc: meroguueckoe nocodue / E. B. byuko, A. I'. Mep3isk, B. b.
[Tononckuit, M. C. fAkup. — M.: Benrana - I'pad.
4. Anre0pa: 8 kiacc: y4eOHHUK 7151 yJaluxcsi 001eo0pa3oBaTeIbHbIX YUPEKICHHM
/ A.T. Mepsnsk, B. b. Ilononckuii, E. M. Pabunosuy, M. C. fAxkup. — M.: Benrana
- I'pad.
5. AunreOpa: 8 kjnacc: AUAAKTHYECKHE MATEpHaNIbl: IMOCOOME ISl y4alluxcs
obmeoOpa3oBarenbHbIX opranuzanuii / A. I'. Mepsnsak, B. b. Tlononckuii, M. C.
Axup. — M.: Benrana - I'pad.
6. Anre6pa: 8 xiacc: meroguueckoe nocobue / E. B. byuko, A. I'. Mep3zinsk, B. b.
[Tonouckwuii, M. C. Sxup. — M.: Bentana - I'pad.
7. Anrebpa: 9 kiacc: yueOHUK ISl ydanuxcsi 001eo0pa3oBaTeIbHbIX OpTaHU3aIuN
/ A.T. Mepansik, B. b. Tlononckuii, M. C. Slkup. — M.: Benrana - ['pad.
8. Anrebpa: 9 kjacc: AMIAKTUYECKHE MAaTEpHANIbl: TIOCOOME IJIsi ydaluxcs
oO1eoOpazoBarenbHbix opranuzamnuii / A. I'. Mepzmsik, B. b. [Tononckuii, E. M.
Pabunosuu, M. C. flkup. — M.: Benrana - I'pad.
9. Anrebpa: 9 xnacc: meroguueckoe nocodue / E. B. byuko, A. I'. Mep3sisk, B. b.
[Tononckuit, M. C. fAkup. — M.: Benrana - I'pacd.

Cnpaeounsie nocoous, HAQyUHO-NONYIAPHAA U UCHOPUYECKAA TUmMEPAmypa
1. AraxanoB H. X., ITogmunckuii O. K. Maremartuka: paliloHHbIE OJIMMITHAABI | 6—
11 xkmaccel. — M.: [Ipocsemnienue, 1990.
2. I'aBpunosa T. JI. 3anumarensHas matematuka: 5— 11 kmaccel. — Bousrorpan:
Vuurens, 2008.
3. Jlesutac I'. I'. Hecranmaptasie 3amaun o matematuke. — M.: MJIEKCA, 2007.
4. Ilepnu C. C., ITepnu b. C. Ctpanuiisl pycCKOM HCTOPUU HA YPOKAX MATEMATUKH.
— M..: Ilenaroruka-IIpecc, 1994.
5. Muuyrun JI. ®@. 3a crpanuuamu yueOHuka anredpsl. — M.: [Ipocemenue, 2010.
6. [Tonia [Ix. Kak pemats 3agauy? — M.: [IpocBenienue, 1975.
7. IlIpousBosioB B. B. 3agauu Ha BeipocT. — M.: MUPOC, 1995.
8. dapkoB A. B. Marematnueckue oummnuajsl B mkoise: 5—I11 kmaccel. — M.:
Aitpuc-IIpecc, 2005.
9. Ounmknoneausa ang aereu. T. 11: Maremarnka. — M.. ABanTa+, 2003.
10. http:/www.kvant.info/ Hayuno-nonynspHsliii (pu3nko-MaTeMaTHUYECKHM KypHAaI
JUTSI TIIKOJTBHUKOB | CTYICHTOB «KBaHTY.
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