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HOACHUTEJIBHAA 3AIINCKA

Paboune mnporpamMMbl OCHOBHOTO 00mIero oOpa3oBaHUsl MO airedpe COCTAaBICHBI HAa OCHOBE
@yHIaMEHTAJIBHOTO s/ipa cojepxkaHus olmiero oopazoBanus U TpeOoBaHUN K pe3ynbTaTaM OCBOCHUS
OCHOBHOU 0011€00pa30BaTeIbHON TPOTPaMMbl OCHOBHOTO 00mIero oOpa3oBaHUs, MPEICTaBICHHBIX B
@enepaibHOM TOCYAAPCTBEHHOM 00pa3oBaTeNbHOM CTaHaapTe oOmero oOpazoBaHuMs. B HuX Takxke
YUUTBIBAIOTCS OCHOBHBIE MU M noJioxkeHus [IporpamMmbl pa3BuTus U GOpMUpPOBAHUS YHUBEPCAIbHBIX
Y4eOHBIX ICHCTBHH I OCHOBHOTO 00IIero 00pa3oBaHMsL.

Co3HarenbHOE OBJAJCHUE Y4YALIUMHUCS CHUCTEMOW aiureOpaMuyeckux 3HaHUM W yMEHMH
H606XOZII/IMO B HOBCCIIHCBHOIZ JKU3HU IJId U3YHYCHUA CMCIKHBIX JUCHUIIIMH U ITPOJOJKCHHUA O6pa3OBaHI/I$L

[IpakTyeckass 3HaYMMOCTH IIKOJBHOTO Kypca anreOpbl OOyCIIOBIEHAa TeM, 4TO €€ OOBEKTOM
SABJIAIOTCA KOJUMYCCTBCHHBIC OTHOIICHUA Ilef/'ICTBI/ITeJH)HOFO MHpa. Maremaruueckas IIOAroOTOBKa HE-
O6XOZ[I/IMa IJi1 TIOHUMAaHWA TPUHOUIIOB YCTpOI;'ICTBa 1 HCIIOJIb30BaHUA COBpeMeHHOﬁ TEXHUKH,
BOCHPUATUA HAYYHBIX WM TCXHUYCCKHUX MOHATUH H I/IZ[GI\/JI. MareMmaTtuka SBISETCS S3BIKOM HAayKu H"
Texuuku. C eé MOMOIIBIO MOACTIUPYIOTCA U U3YHAIOTCA ABJICHHUA U IMTPOLICCCHI, ITPOUCXOAAIINEC B ITPUPOIC.

AnreOpa sIBISieTCS OJHMM W3 OIOPHBIX TMPEIMETOB OCHOBHOW IIKOJBI: OHA OOECIeYMBaET
M3y4YeHUE APYIMX JUCLUIUIMH. B mepByro ouepenp 3T0 OTHOCHUTCA K MPEIMETaM €CTECTBEHHO-HAYYHOTO
[MKJIa, B YACTHOCTH K (u3nke. Pa3BuTHe JIOTMUECKOT0 MBIIUICHUS yJallluXCcs MpU oOydeHHH airedpe
CIOCOOCTBYET YCBOCHHIO TMPEAMETOB TYMaHUTApHOTO IMKiaa. [IpakThueckwe yMEHHUS W HaBBIKH
anreOpanveckoro XapakTepa HEOOXOJWMBbI s TPYAOBOM U  TNpoQecCHOHANbHOW IMOATOTOBKH
IIKOJIbHUKOB.

basucHbili yueOHBIN (0Opa3oBaTenbHBIN) IJIAH HAa H3yuyeHue anredpel B 7—9 Kiaccax OCHOBHOM
IIKOJIBI OTBOJWT 3 Yaca B HENEN0 B TeUEHHE Kaxaoro rojga oOydenus, Bcero 303 ypokoB. YdeOHOe
BpeMsi MOXKET OBbITh YBEIMYEHO 10 4 ypOKOB B HEJAENIO 3a CU€T BapuaTUBHOM yactu basucHoro miana.
[IpeoOnanatomeit  ¢opMoil  TeKymero KOHTPOJISI  BBICTYyNIa€T  MUCHbMEHHBIM  (MpaKkTUYECKUe,
CaMOCTOSITEJIbHBIC, TECTOBBIC U KOHTPOJIbHBIC PAOOTHI) M YCTHBIN ompoc (cobecenoBanue).

Temarnueckoe IUITaHMpOBaHUWE pEATU3yeT OJUH U3 BO3MOMKHBIX IOJIXOJOB K PpaclpeieiIeHUI0
M3y4aeMoro Marepuaia Mo yd4eOHO-METOJANYECKMM KOMIUIEKTaM [0 anredpe, BBITYCKaeMbIM H3ATellb-
ctBoM «IIpocBemienuey, a Takke YMK FHO.H. Makaperyesa.

2. INTAHUPYEMBIE PE3YJIbTATHBI U3YUEHUS KYPCA AJITEBPbBI B 7-9 KIIACCAX
PAIIMOHAJIBHBIE YHUCIJIA

BeimyckHuk HayguTes:
1) moHMMATh OCOOEHHOCTH AECATHUYHOM CHCTEMBI CUMCIICHUS,
2) BIIAJETh MOHATHIMH, CBI3aHHBIMU C JAEIMMOCTBIO HATYpaIbHBIX YHCEIT;
3) BBIpaXkaTh YMCIIa B SKBUBAIECHTHBIX (popmax, BbIOMpas HanOojee MOIXO/IIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYallHH;
4) cpaBHMBATh U YIIOPAJOYHBATh PallMOHAIBHBIC YHCIIA;
5) BBINIOJIHATH BBIYMCICHHS C PAlMOHAIBHBIMU YWCIAMHM, COYETash YCTHBIE M IHCHMEHHBIC HPUEMBI
BBIYHMCIICHUH, TIPUMEHSATH KaIbKYJIATOD;
6) MCHOJB30BaTh MOHITUS UM YMEHHUS, CBSI3aHHBIC C MPONOPLUOHATBHOCTHIO BEJIWYMH, NMPOLEHTAMH B
XOJ/Ie PEUICHUs MaTeMaTHYeCKHX 33/a4 M 33/1a4 M3 CMEKHBIX IPEIMETOB, BBIIOJIHATH HECIOXHBIC
MPaKTHYECKHE PACUETHI.

Buinyckruk nonyyum 03modcHoCmy.!
7) NO3HAKOMUMBCS ¢ NO3UYUOHHBIMU CUCMEMAMU CYUCTEHUsL C OCHO8AHUAMU, omaudHbimu om 10;
8) yenyoums u pazeums npeocmagieHuss 0 HamypaibHblX YUCAAX U CBOUCNBAX OeNUMOCTU,
9) Hayuumvcs UCnONBL30BAMb NPUEMBL, PAYUOHATUBUPYIOWJUE BbIYUCTEHUS, NPUOOPeCcmU NPUBLIUKY
KOHMPOIUPOBAMb GbIUUCTIEHUS, 8b10UPASL NOOX0OAWULL OJIsL CUMYaAyYUU CHOcoo.

JIENCTBUTEJILHBIE UMCJIA

BbImycKHUK Hay4uTCS:
1) ucnonb30BaTh HaYaIbHBIC PEACTABICHNS O MHOKECTBE JICHCTBUTEIILHBIX YUCET,
2) BIIAJICTh MOHSATHEM KBA/IPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYUCIICHHSX.



Buinycknux nonyuum 603mModcHoCmb:
3) pazeumsv npeocmasienue O YUCLe U YUCTOBLIX CUCMEMAX OM HAMYPATbHBIX 00 OeliCmEUmMenibHbIX
yucesu, 0 poau 8bIYUCTIEHUN 8 YeT08eUeCKOl NPAKMuUKe,
4) pazeumv u yernyoumv 3HAHUSL O OECAMUYHOU 3ANUCU OCUCMBUMENbHbIX YUcel (nepuooudeckue u
Henepuoouueckue opoou).

N3MEPEHUA, ITPUBJIMKEHM A, OLIEHKHN

BBITTyCKHHUK HAYIUTCSI:
5) HCIMob30BaTh B X0JIC PEIICHHS 3a/1a4 dJICMCHTAPHBIC TPEACTABICHHS, CBSI3aHHbIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEJIMYNH.

Buvinycknux nonyuum 603moxcnocms:

6) nowssmev, umo uucnOBble OaHHBIE, KOMOPbLIE UCHOILIVIOMCA Ol XAPAKMEPUCTUKY 00bEeKmOog
OKpYIHCalowe2o Mupa, AIAI0Mcs NPeUMyWecmeeHHO NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX
3HAYeHUU, CO0ePIHCAWUXCS 8 UHPOPMAYUOHHLIX UCMOYHUKAX, MONCHO CYOUMb O HNOSPEUHOCMU
NPUOTUIHCEHUSL,
7) nowsime, Mo nO2pPeutHocmy pe3yIbmama GblYUCIeHUU QONNCHA ObIMb COUSMEPUMA C NOZPEUHOCTIBIO
UCXOOHBIX OAHHDBIX.

AJITEBPAMYECKUNE BBIPAXXEHU A

BBITTyCKHHUK HAYIUTCS:
1) BnazmeTh MOHATHIMHU «TOXICCTBO», KTOXKISCTBEHHOE MPE0Opa30BaHKey, PEIIaTh 3a/1a4H, COICpKAIIHe
OyKBEHHBIE JIaHHbIE; paboTaTh C POPMYIaMH;
2) BBINIOJIHATH TMPEOOpa3OBaHMs BBIPAKEHHI, COJACPKAIIUX CTETICHH C IETBIMH IOKA3aTessMUd U
KBaJIpaTHBIC KOPHH;
3) BBINIOJIHATh TOXJIECTBEHHBIC MPEOOpa30BaHMs PAIMOHATIBHBIX BBIPAKCHUH HA OCHOBE IPABUI
JNEeUCTBUM HaJl MHOTOWIEHAMH U alreOpandeckuMHu Jpo0siMu;

BBITIOJIHATH PA3JI0KEHNE MHOTOYWICHOB HA MHOXKHUTEIH.

Buinycknux nonyuum 6o3modrcHocms.
1) nayuumocst GbINOIHAMbG MHO2OUWA208bIE NPEOOPA3OBAHUS PAYUOHAIBHBIX BbIPANCEHUL, NPUMEHSIS
WUPOKULL HAOOP Cnocob08 u NPUEMO8,
2) npumeHsms MoHiCOeCmeeHHble NPeobpa306anus 0N peulenus 3a0ay U3 PAa3IudHbIX pa30enos Kypcd
(Hanpumep, 015 HAXOHCOEHUS HAUDObULE20/HAUMEHbULE2O 3HAYEHUSL BbIPANCEHUSL).

YPABHEHUA

BobinyckHUK Hay4YUTCS:
1) pemiath OCHOBHBIC BUIbI PAIIMOHATIBHBIX YPABHCHUH C OJJHOM MEPEMEHHOM, CHCTEMBbI JIBYX YpaBHCHHI
C IBYMS IEPEMEHHBIMH;
2) MOHMMATh YpaBHCHHE KaK BaKHEHIIYI0 MaTeMaTHYECKYyI0 MOJETb Ui ONMHUCAHUA W H3YYCHHUS
pa3zHo00pa3HbIX pealbHbIX CUTYAlIUi, pellaTh TEKCTOBbIE 3a7a4u aIreOpandeckuM METO/I0M;
3) npuMeHsTh rpaduyecKue MPEACTaBICHUS [UIA UCCIICIOBaHKS YPAaBHEHUM, MCCIICIOBAHUSA U PEIICHUS
CUCTEM YpaBHEHUH C IBYMS IEPEMEHHBIMHU.

Buinycknux nonyuum 603modHcHocms.
4) osnademv cneyuarbHoIMU NPUEMAMU  PEUleHUs. YPABHEHUNl U CUCMeM YPAGHEHUll, YEEPEeHHO
NpUMEHAMb Annapam YpagHeHuti OJisi peuleHUsi PA3HOO0OPA3HbIX 3a0ad U3 MAMeMaAmuKu, CMeHCHbIX
npeomemos, NpaKmuKu,
5) npumensmo epagpuueckue npeocmasnenus Onsl UCCIEO08AHUS YPAGHEHUU, CUCMEM YPAGHeHUl,
cooepoicawux OykeeHHvle KO3ppuyuenmoi.

HEPABEHCTBA

BrImycKHUK Hay4IUTCS:
1) MOHUMATh M MPUMEHSATh TEPMUHOJIOTUIO M CHMBOJIHMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPaBEHCTBA,
CBOMCTBA UMCIIOBBIX HEPABEHCTB;
2) pemarh JUHEHHBIE HEPAaBEHCTBA C OJHOW TMEpeMEHHOW M WX CHCTEMBI; pellaTh KBaJpaTHBIC
HEpaBEHCTBA C OMOPOY Ha TpadudecKue MpeACcTaBICHUS;
3) MPUMEHSTH allfapar HepaBeHCTB [Tl PEIISHHMs 3a/1a4 U3 Pa3IMYHBIX Pa3/IelioB Kypca.



Buinycknux noayuum 603mMoiCHOCMb HAYUUMbCA:
4) PA3HOOOPA3HBIM  NPUEMAM  OOKA3AMENbCMEA HEPABEHCS, YBEPEHHO NPUMEHAMb annapam
HepaseHCcma 0/ peuleus pazHo0OPA3HbIX MAMEMAMUYecKUx 3a0ay U 3a0ad U3 CMeNHCHbIX NpeoMemos,
NPAKMUKU,
5) npumensams epagpuueckue npedcmasnenus Oiisl UCCIe008AHUSL HEPABEHCME, CUCTNEM HEePABEeHCMS,
codeparcawux byKeeHHble KoIphuyuenmul.

OCHOBHBIE ITOHATHA. UNCJIOBBIE ®YHKIINHN

BBITTyCKHHUK HAyIUTCSI:
1) MMOHUMATh M WCIOJIb30BaTh (YHKIIMOHAJIBHBIC TMOHATHS M S3BIK (TEPMHHBI, CHMBOJUYCCKHEC
0003HAYCHMS);
2) CTpOUTH TpaduKH dIIEMEHTAPHBIX (YHKIMH; HMCCIEA0BATh CBONCTBA YHCIOBBIX (DYHKIUN Ha
OCHOBE MU3YUYCHUS MTOBEJICHUS UX TPAPUKOB;
3) MOHUMATh (DYHKIIMIO KaK BaXXHEHIIYI0 MATEMAaTHYECKYH) MOJEIb JUISl ONHMCAHUS TPOIECCOB U
SIBJICHUW OKPYKAIOIIETO MHUpPA, MPHUMEHSTh (PYHKIMOHAIBHBIN S3bIK JUIS ONMUCAHUS W WCCIICAOBAHUS
3aBUCHUMOCTEH MEXTy (PU3HUECKUMU BEITUIHHAMHU.

Buvinycknux nonyuum 603mMoiCHOCHb HAYUUMbCA:
4) npo8oOUMb  UCCIE008AHUS, CBA3AHHblE C U3VHYeHUeM CBOUCME (QYHKYul, 6 mom uucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YYEHHBIX (DYHKYULU CMpoums 0oaee CIOHCHble
epaghuku (KycouHo-3a0anHbvie, ¢ «BbIKOJOMBIMUY MOYKAMU U M. N.);
5) UCNONb306aMb  (PYHKYUOHAIbHVIE NPeOCMABNeHUsT U  CB0UCmBA (QYHKYull Oas  peuleHus
MamemMamuyeckux 3a0ay U3 pasiuiyHbix paz0enos Kypcd.

UHCJIOBBIE ITOCIENOBATEJIBHOCTU
BBITTyCKHHUK HAYIUTCS:

1) IIOHUMATh u HUCIIOJIB30BAaTh SA3BIK HOCHeHOBaTeHBHOCTeﬁ (TepMI/IHLI, CUMBOJIMYECKUEC
0003HaYCHHS);
2) MPUMEHATh (POPMYIBI, CBSI3aHHBIE C APUPMETUICCKOH M TEOMETPHUECKOW MPOTPECCUsIMHU, U

ammapar, cOpPMHUPOBAHHBIA MTPH W3YYCHHH IPYTHUX Pa3JesioB Kypca, K PEIICHHUIO 3a/1a4, B TOM YHCIE C
KOHTEKCTOM M3 pEaTbHOM JKU3HHU.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

3) pewams KOMOUHUPOBAHHblE 3A0ayU C NPUMEHeHUeM QOpMYNL N-20 4ieHa U CYMMbl Nepevix N
YIeHO8 apupmMemuyecKol u eeoOMempudecKoll npoepeccull, NPUMeHsis Npu 3MOM annapam YpasHeHuil u
HepaseHcma,
4) HOHUMAMb  APUDMEMULECKYI0 U 2e0OMEeMmpPUdecKylo npocpeccuu KaxK QYHKYuu HAmypaibHO20
apeymeHma, CeA3bleamv aApUPGMemuyecKyio npocpeccuro ¢ JUHEUHbIM POCHIOM, 2e0MEMPUYECKYI0 — C
9KCHOHEHYUATIbHBIM POCHIOM.

OIIMCATEJIbHAS CTATUCTUKA

BBIMYCKHUK ~ HAy4YWTCS HCIOJB30BaTh IMPOCTEHMININE CIIOCOOBI MPEACTABICHHS W aHAIM3a
CTaTUCTHYECKHX JTAaHHBIX.

Buinycknux  nomyyum 603mModcHOCmb npuobpecmu NepeOHAYANbHLLIL ONbIM  OpeaHu3ayuu coopa
OQHHBIX NPU NPOBEOCHUU ONPOCA OOWECMEEHHO20 MHEHUS, OCYUeCMEIAmMb UX AHAIU3, NPeOCmAasisime
pe3yibmamsl Onpoca 6 suoe maobauysl, OUASPAMMUBL.

CJIVHAMHBIE COBBITHS U BEPOSITHOCTD

BBINYCKHUK HAYYUTCS HAXOJUTh OTHOCHTEIIbHYIO YaCTOTY M BEPOSITHOCTh CIIy4aiiHOTO COOBITHSI.

Buinycknux nonyuum 603moocHocms npuobpecmu onvim npo8eOeHUst CAVYAUHbIX IKCNEPUMEHMO8, 6
MOM HUCIe ¢ NOMOUWBIO KOMALIOMEPHO20 MOOEIUPOBAHUSL, UHMEPNPEMAYUL UX PE3YTbIMAMOS.

KOMBHUHATOPUKA

BrImyckHUK Hay4yuTCs pemiaTh KOMOMHATOPHBIE 3aJaud Ha HaxOXXICHHE YuCia OOBEKTOB WIIU
KOMOMHAITUH.

Buinycknux nonyuum 03MONCHOCHb HAYYUMBCS HEKOMOPLIM  CHEeYUATbHLIM NPUEMAM  DEUeHUs.
KOMOUHAMOPHbIX 3a0aH.



3. COAEP)KXAHME KYPCA
APUOMETUKA
PaumonanbHble yMciaa. PacmmpeHre MHOXKECTBA HATypalbHBIX UMCEI 1O MHOXKECTBA LIEJIBIX.
m

MHOeCTBa IEJbIX YUCEIT IO MHOKECTBA PAIIHOHAILHBIX. PallHOHAIBHOE YKCIIO KaK oTHOIIeHHe - 1 rie
M— 1enoe 4ucio, N — HarypanbHoe. CTeneHb C LeNbIM IOKa3aTeIeM.

HeiicTBuTebHBbIE uMcaa. KBanpaTHblii KopeHb U3 4ynciia. KopeHb TpeTbeil cTerneHu. 3amuch
KOPHEH ¢ MOMOIIBIO CTENEHU C APOOHBIM ITOKA3aTEIEM.

[Tonsitne 06 uppanroHaTbHOM YHcie. MppaoHaIbHOCT YHCIA 1 HECOU3MEPUMOCTh CTOPOHBI U
IMaroHa u KBajpata. [lecarnanpie npuOIMKEHUS UPPAMOHATIBHBIX YHCE.

MHO0XeCTBO JEUCTBUTENbHBIX YHUCEI; MPEICTaBICHUE ACUCTBUTEIbHBIX 4YHCEN OECKOHEYHBIMU
JEeCSITUYHBIMU JIpo0siMu. CpaBHEHHE JEMCTBUTENBHBIX YHCEN.

KoopnunatHast mnpsimas. M3o0pakeHue uMcen TOYKaMU KOOpAMHATHOM mnpsMoil. Ywuciosble
MIPOMEXKYTKH.

N3mepenus, npudam:keHusi, oumeHKH. Pasmepsl 00BEKTOB OKpyxkaromero wmwupa (OT
AJIEMEHTApHBIX YacTUll 10 BceneHHol), JUIMTENbHOCTh MPOLECCOB B OKpysKaroleM mupe. Boiaenenue

MHOXXMTEJS — CTENEHU JecATH B 3amucu uucna. [lpubmmxéHHoe 3HauyeHHe BEIWYMHBI, TOYHOCTb
npubmmkenus. [Ipukuaka v olleHKa pe3ylibTaTOB BIUMCICHUH.
AJITEBPA

Auiredpanyeckue BbIpa:keHUsl. DyKBEHHBIE BBIpaXEHUS (BBIPOKEHUS C TIEPEMEHHBIMH).
UucnoBoe 3HaueHue OyKBEHHOTO BbIpakeHWs. Jlomyctmmbie 3HaueHuss TnepeMeHHBIX. [lojacTtaHoBKa
BBIpOKEHUN BMeECTO IepeMeHHbIX. [IpeoOpazoBanue OYKBEHHBIX BBIPA)KEHHH Ha OCHOBE CBOWCTB
apudmernyeckux aeiicTeuil. PaBeHcTBO OyKBEHHBIX BhIpakeHH. ToxkaecTBo.

CreneHb ¢ HaTypaJbHbIM TOKa3aTeneM U €€ cBoicTBa. OIHOWIEHBI M MHOro4wieHbl. CTEneHb
MHorouseHa. CioxeHue, BBIUUTaHUE, YMHOKEHUE MHOTO4JIEHOB. POPMYIIbl COKPAILIEHHOTO YMHOKEHHUS:
KBaJpaT CyMMbI M KBajpaT paszHocTH. Dopmyrna pa3HocTH KBaapaToB. [IpeoOpa3oBaHue 1€10T0
BBIPQXKEHUSI B MHOTOWIEH. Pa3nokeHHWe MHOTOWIEHOB HAa MHOXHUTEIW. MHOrO4YJeHbl € OJHOU
nepemeHHoM. KopeHb MHoOrowieHa. KBagpaTHbIi TPEXWICH; pa3iokKEHHE KBAJIPaTHOIO TPEXWICHA Ha
MHOUTEIH.

AnrebOpandeckas npoob. OcHOBHOE CBOHMCTBO anreOpamdeckod apobu. CrioxkeHue, BHIYMTAHHE,
YMHOKEHUE, JIeJieHne aaredpandeckux apooeil. CreneHsp ¢ 1eNbIM MoKa3aTeiaeM 1 e€ CBOICTBa.

PanmonanbHble BeIpaskeHUs U UX MpeoOpazoBanus. JJokazaTeabCTBO TOXKIECTB.

Ksanparubie xopHu. CBoiicTBa apu(METHUECKHX KBAJpPATHBIX KOPHEH M HX NpPUMEHEHUE K
MpeoOpa30BaHUIO YUCIOBBIX BRIPAKEHUIN U BEIYUCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ oOJHOW mnepeMeHHOH. KopeHb ypaBHeHHs. (CBOWMCTBA YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTD YPABHEHUI.

Jluneitnoe ypaBHeHue. KBaapaTHoe ypaBHeHue: (opmyia KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Peuienue ypaBHeHUM, CBOASIIMXCS K JIMHEMHBIM U KBaApaTHbIM. lIpumMepsl pemeHus
ypaBHEHUH TpeTbel U 4eTBEPTOH cTerneHeil. Pemenne ApoOHO-pallnOHANBHBIX YPAaBHEHHIA.

VYpaBHeHUE C AByMs NepeMeHHbIMU. JIMHElHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH, IMPUMEPHI
pelieHusl ypaBHEHHI B LENbIX YACIIAX.

Cucrema ypaBHEHMl € [JByMsl IE€peMEHHbIMH. PaBHOCHMIBHOCTH cucTeM. CHCTEMBI JBYX
JIMHEWHBIX YPAaBHEHUU C JBYMS NEPEMEHHBIMU; pEUIEHUE IOJCTaHOBKOW M cioxxeHuem. IlIpumepst
PELLIEHNS CUCTEM HEJMHEWHBIX YPABHEHUM C ABYMS ITIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 aNre0OpandeckuM CrocoooM.

JlexkapToBBl KOOPAMHATHI Ha IUIOCKOCTH. ['paduueckas MHTepmpeTarus ypaBHEHHsS C JBYMs
nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMU; YTI0BOU KOA(DGUIIMEHT MPSIMOW;
yCIOBUE TMapajUIeNbHOCTU MpsAMBIX. ['padmku mpocTemnxX HETMHEHHBIX ypaBHEHHi: mapabona,
runepOoia, OKpyKHocThb. [ padudeckast HHTepIpETaIUs CUCTEM ypaBHEHUH C IBYMS TIEpEMEHHBIMH.

Hepagencra. UucnoBble HEpaBEHCTBA U X CBOWCTBA.

HepaBenctBo ¢ oxHOM mnepeMeHHOU. PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEpABEHCTBA C
oaHOU nepemeHHOM. KBasipaTHbie HepaBeHCTBA. CUCTEMbI HEPABEHCTB C OJIHOM MEPEMEHHOM.



OYHKINN

OcHoOBHbIEe TNOHATHA. 3aBUCUMOCTH MeXay BenuuuHamu. Ilonarue ¢ynkuun. OOmacThb
OTIpENIeJICHUs] U MHOKECTBO 3HaueHui ¢yHKimu. CrnocoOsl 3aganus GyHknun. I'paduk ¢pynkiun. CBoii-
cTBa (QyHKIUH, uX oroOpaxeHue Ha Tpaduke. [Ipumepsl rpaduKoB 3aBUCHMOCTEH, OTpa)KaIOMIKUX
peanbHbIE IPOLIECCHIL.

Yucnosble (pyHkuuu. DyHKIMM, ONMCHIBAIOLIME MPSAMYIO U OOpaTHYIO MPONOPLMOHAIbHbIE
3aBHCUMOCTH, MX Tpaduku u cBoiictBa. JluneiliHass ¢yHkuums, e€ rpapuk u cBoiictBa. KBagpaTuunas
¢bynkuusi, e€ rpadpuk u cBoricTBa. CTemeHHbIe (YHKIMHM C HATYpaJbHBIMU TOKa3zaTelsiMu 2 U 3, HX

. 3 .
rpaduku u cBoiictBa. I'paduku pynkumit y= ‘/X_’ y= Ux; y= |X|

YucinoBble mociaeqoBaTelbHOCTH. [loHATHE 4YMCIOBOW TMOCJIEN0BAaTENBHOCTH.  3a/laHue
MOCJICIOBATEIILHOCTHA PEKYPPEHTHOHM opMyinoii u GopMyIIoi N-To dieHa.

Apudmernueckas u reoMmerpuyeckas mnporpeccur. opMyiabsl N-ro wieHa apudMeTuyeckor u
TEOMETPUUECKOM MPOTPECCUi, CYMMBI TEPBBIX N-X WieHOB. M300pakeHue 4YIeHOB apuPMETHUECKON U
r€OMETPUYECKON MPOrpecCruil TOYKaMU KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIA M SKCHOHEHIMATbHBIN
poct. CI0KHbIE TPOLEHTHI.

BEPOATHOCTDH U CTATUCTUKA

OnucareqpbHasi craTucTHKa. [IpencraBieHue MaHHBIX B BUAE TaOIHI], AUAarpaMm, rpa@ukos.
CrnydaifHass W3MeHYHBOCTh. CTAaTUCTHUECKHE XapaKTePUCTUKH Habopa ITaHHBIX: cpemaHee apudme-
TUYECKOe, MeJuaHa, HaubOoJblllee W HauMeHbllee 3HaueHus, pa3max. [IpeacraBieHue o BbIOOPOUYHOM
HCCIIE0BaHUU.

Cayuaiinble coObITHS U BepOSITHOCTb. [loHSATHE O Ciy4aliHOM ONBITE U CIy4ailHOM COOBITHH.
YacToTa cmydaifHOTO COOBITHS.

CraTucTueckuil moaxo ] K MOHSATHIO BEPOSITHOCTH. BeposTHOCTH MPOTUBOIOJOKHBIX COOBITHH.
HezaBucumpie coObITHs. YMHOXKEHHE BEpOSITHOCTEH. JloCTOBEpHBIE W HEBO3MOXHBIE COOBITHS. PaBHO
BO3MOJKHOCTB cOOBITHI. Kitaccuyeckoe onpeieneHrue BEpOSITHOCTH.

KomOunaTopuka. Pemenne koMOMHATOpHBIX 3adad mepebopom BapuaHToB. KomOuHatopHoe
MpaBmiIo yMHOXeHus. [lepectaHOBKY U QakTOpHAaIL.

JIOTMKA U MHOXECTBA

TeopeTuK0O-MHOKeCTBEHHbIE MOHATHA. MHOXKECTBO, JIEMEHT MHOKECTBA. 33JaHUE MHOKECTB
MIEPEYUCIICHUEM 3JIEMEHTOB, XapaKTepUCTHUYECKUM CBOilcTBOM. CraHmapTHble 0003HAUEHUS YHCIIOBBIX
MHOecTB. I[lycroe mMHOXkecTBo u ero obosHayenue. [loamuHoxkecTBo. OObeqUHEHHE U TEpeceUCHHE
MHOYECTB, Pa3HOCTh MHOKECTB.

NnnrocTpanust OTHOLIEHUH MEXy MHOXKECTBAMH € ITOMOIIBIO AuarpaMm Diliepa — BenHa.

JJieMeHTbI JIOTHMKH. [loHSTHE O pPaBHOCWIBHOCTH, CJEIOBAaHUH, YINOTpPeOJIeHHE JOTUYECKUX
CBSA30K €Ci ..., MO ..., 8 MOM U MOJbKO 8 MOM Cyude, JOTUYECKUE CBI3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

Uctopus ¢dopMupoBanus MOHATHS 4YHWCNA: HaTypalbHble 4YHUCHA, APOOU, HEIOCTATOYHOCTh
palMOHAIBHBIX YKCEJI JUIsl TEOMETPUUECKUX U3MEPEHUH, ppalMoHaibHble ynciaa. CTapuHHbIE CUCTEMBI
3anucu ymcen. J[podu B Basunone, Erunre, Pume. OTkpbiTie necatuyHbix Apobeit. CTapuHHbBIE CHCTEMBI
Mmep. Jlecatuunble IpoOu U MeTpuueckas cucrema mep. [losBneHue oTpuaTenbHbIX yucen u Hyms. JL.
Maruuikuii. JI. Ditnep.

3apoxeHue anrebpsl B Heapax apudmeTuku. An-Xopesmu. Poxaenne OyKBEHHOW CHMBOJIHKH.
I1. ®epma, @. Buer, P. [lexapt. Uctopus Bompoca o HaxoxJIeHUH (opMyd KOpHEW anredpandecKux
ypaBHEHUH, HEpa3pelIuMOCTh B paJuKajaX ypaBHEHMH cTeneHu, Oonbmei yetbipéx. H. Taprambs, k.
Kapnano, H.X.A6ens, D. 'anya.

N300peTrenne MeTosa KOOPAMHAT, MO3BOJISIOIIETO NMEPEBOAUTH FEOMETpPUUYECKHE OOBEKTHI Ha
a3bIk anreopsl. P. Jlekapt u I1. ®epma. [Ipumeps! pa3auuHbIX CHCTEM KOOPAMHAT HA TUIOCKOCTH.

3agaua Jleonapno Iluzanckoro (Pubonauun) o kposmkax, yuciaa @Pubonayuu. 3amada o
[IaXMAaTHOM JTOCKeE.

HcToku Teopuu BEpOSATHOCTEH: CTpaxoBoe A€o, azapTHble urpel. II. ®epma u b. Ilackans. f1.
bepnymmu. A. H. Koamoropos.



TEMATHYECKOE IINTAHUPOBAHHUE

Howme Komunuect
p Conepxkanue maTepuana BO Hacos
napa-
rpada
7 Kiace
Bbipa:keHus, TOXK1eCTBA, YPABHEHUS 22
1 Boipaxkenus 5
2 [IpeobpazoBanue BeIpaKECHHUIA 4
KonTtponsHas padora Ne 1 Ha temy «IIpeodpazoBanue BeIpaKCHHID) 1
3 VYpaBHEHUS ¢ OTHOW IEPEMEHHOM 7
4 CraTUCTHUYECKHE XapaKTEPUCTUKU 4
KonTponbHas pabora Ne 2 Ha TeMy «JInHeliHbIE ypaBHEHU 1
DYyHKIIUN 11
) OYHKINU U UX TpaduKu 3)
6 Jluneiinas QyHKIHS 5
KonTtposabnas pabora Ne 3 Ha Temy «DyHKIIUN 1
CreneHb ¢ HATYPAJIBbHBIM MOKa3aTeJIeM 11
7 Crenens u e€ cBOICTBa 5
8 OHOYJIEHB] 5
Kontponsnas pabota Ne 4 Ha temy «CTeneHb ¢ HaTypaJlbHbIM MOKa3aTeIeM» 1
MHoro4ieHbl 17
9 CymMa 1 pa3HOCTh MHOTOWICHOB 3
10 [IpousBenenne oqHOUICHA 1 MHOTOWICHA 6
Kontponbras padorta Ne 5 1
11 [IpousBeieHre MHOTOYJICHOB 6
KontponpHas padorta Ne 6 1
DopMYJIbI COKPAIIEHHOT0 YMHOKEHHSI 19
12 | KBagpaT cyMMBI U KBaJpaT pasHOCTH 5
13 | PasHocTh kBagparoB. CymMMa U pa3HOCTh KyOOB 6
KontponsHas padorta Ne 7 1
14 | IIpeoOpa3oBaHUE LIETBIX BEIPAKCHUMA 6
KonTtponbnas pabora Ne 8 1
Cucrembl THHEHHBIX YPABHCHUH 16
15 | JlunHeiiHble ypaBHEHHSI C IBYMS IEPEMEHHBIMU U UX CHCTEMBbI 5
16 | Pemenue cucreM JIMHEHHBIX YpaBHEHUI 10
KonTtponsnas pabora Ne 9 1
IloBTOpEeHHE 6
HroroBsiii 3a4éTt 1
HTorosas KOHTpoJbHas paboTa 2
8kuacc
PanuonanbHbie Apodun 23
1 PanmonansHbie IpoOH U X CBOMCTBA 5
2 CyMmMa U pa3HOCTb ApoOeit 6
KonTponpsHast padota Ne 1 1




3 [TpousBeneHue u yacTHoE Ipodeit 10

KonTtposnpsHast padota Ne 2 1

KBajgpaTHble KOpHH 19

4 JleficTBUTENbHBIC YKCIIA 2

5 ApudmeTnuecKuii KBaIpaTHbIA KOPEHb S)

6 CBoiicTBa apr()METHUECKOTO KBaJPAaTHOTO KOPHS 3

KonTposbHas pabora Ne 3 1

7 [Ipumenenne cBOMCTB apu(hMETUYECKOTO KBAJPATHOTO KOPHS 7

KonTponsHas padora Ne 4 1

KBagpaTHble ypaBHeHHS 21

8 KBagpaTtHoe ypaBHEHHUE U €r0 KOPHU 10

KonTpospHast pabora Ne 5 1

9 JpoOHbIe panioHaIbHBIC YpaBHEHUS 9

KonTpospHas pabora Ne 6 1

Hepasencrna 20

10 YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA 8

KonTpospHas pabora Ne 7 1

11 | HepaBeHcTBa ¢ 01HOM epeMEHHON U UX CUCTEMBI 10

KonTposshast pabota Ne 8 1

CreneHs ¢ HeJIbIM N0KA3aTe1eM. DJIEMEHThI CTATUCTHKH 11

12 | CremneHs C 1eNBIM MTOKA3aTeIeM U €€ CBOICTBa 6

KonTposbHas pabora Ne 9 1

13 | DieMeHTHI CTaTHCTUKU 4

IloBTOpEHME 8

Wrorosslii 3auér 1

Hrorosas koHTpoJbHAs paboTa 2
9 kJacc

Kpaaparuunas gyHkuus 22

1 DYHKIIUU U UX CBOMCTBA 5

2 Ksanpatueiii TpéxuneH 4

KontponbHas padota Ne 1 1

3 KBangparnunas Gpynkmnus u e€ rpadux 8

4 Crenennas dbynkius. KopeHb n1-i crenenu 3

KontponbHas padora No 2 1

YpaBHeHHUs] H HEPABEHCTBA € 0/IHOI NepeMeHHOM 14

5 YpaBHEHHUsI C OJTHOM MMEPEMEHHON 8

6 HepaBeHcTBa ¢ 0/1HOM IepeMEeHHOM 5

KontponsHas pabora Ne 3 1

YpaBHeHHUs] H HEPABEHCTBA C IBYMs llepeMeHHbIMHU 17

7 YpaBHEHUsI C IByMsI IEPEMEHHBIMU U UX CHCTEMBI 10

8 HepaBeHcTBa ¢ AByMsI IEPEMEHHBIMU M UX CUCTEMBI 6

KonTtponbHas pabora Ne 4 1

ApupmernyecKas ¥ reoMeTpuYecKas NPOrpeccuu 15

9 Apudmernueckasi nporpeccus 7

KonTtposnpHas padora Ne 5 1

10 | 'eomeTrpuyeckas mporpeccus 6

KonTpospHas padota Ne 6 1

DJIeMeHTbI KOMOMHATOPUKH U TEOPHH BEPOSITHOCTEH 12

9 DneMeHThl KOMOMHATOPUKHU 7

3 HauanbHble cBeJIeHNs U3 TEOPUU BEPOSTHOCTEH 3




| Kontposbhas paGora Ne 7 1
IloBTOpEHUE 20
Wrorosas koHTpoJIbHas paboTa 2

10
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