<)

MYHULUTIAJIBHOE OBIEOBPA3OBATEJIBHOE BIOJDKETHOE YYPEXIEHUE
OCHOBHAS$ OBLIEOBPA3OBATEJILHA S LIKOJIA C. UMEHJISILLIEBO
MYHULMITAJIBHOTO PAMOHA FADYPUNCKUI PAMOH PECITYBJIMKU BALLIKOPTOCTAH

"PACCMOTPEHO U ITPUHSITO" "COI'TTACOBAHO" "YTBEPXKIAIO"
Ha LLIMO yunreneii

CCTECTBEHHOHAYYHOIO L1K/Ia 3amectuTesn JAMPEKTOpa 110 YP
PykoBowmrens 1IIMO MOBY 00l1] c. Mnmenasweso

; /)/1 - __/M.3. Paintoa/ ZTAA. MaxmyTosa/
e

[Tporokon No |

or«_31_» 08 2023r. « 01 _»_.09. 20235, . \3hiolk

PABOYASI TIPOI'PAMMA

10 nmpesvety "Anre6pa”

YpoBetb 06paszosanus (KJ1ace): ocHOBHOE 001ee oOpasoBanue, 7-9 kiacc
Cpok peanusaiun paboueii porpammel: 3 roqa

[1porpamma paspaGorana na OCHOBe:

- QexepanbHplii FOCYynapCTBeHHbI 00pazoBaTenbHbIif CTanaapr oduiero obpaszopanus (GPI'OC
000. M.: «ITpocsereney. 2012r.);

- Maremaruka: fiporpammer 5-11 knacewt / [ALT. Mepsisk. B.B. [Tonouckuii, M.C. Skup. u ap.|
~ M. : Benrana-I'pag. 2015, - 152 (84
- Yuebublit naan mkospl,

Yunrens: Pawntopa M. 3,

¢. Umenasmeso

2023 rog.




|. IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOT' O
IHPEIMETA

JInyHOCTHBIE, MeTamnpeIMeTHbIe M TMpeIMeTHbIe Pe3yJabTaThbl OCBOECHHS
CoJIepKAHUA Kypca ajredopbl

W3ydyeHre MaTeMaTHKU IO JaHHON Hporpamme crnocoOCTBYeT (OPMHUPOBAHUIO Y
yUanmxcs JUYHOCTHBIX, MeTANPeIMETHBLIX U MPEeIMETHBIX Pe3yabTaTOB OOYyUYCHWS,
COOTBETCTBYIOIIUX TpeOoBaHUSAM (heaepaabHOr0 TOCyJapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOTO OOIIETO00pa30BaHMS.

JIn4yHOCTHBIE pe3yJIbTaThI:

- BOCIIUTAHUE POCCUICKOM IPaKAAHCKOW MICHTUYHOCTH: NTaTPUOTU3MA, YBAKECHUS
kK OTedecTBY,0CO3HAHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HayKHU;

- OTBETCTBEHHOE OTHOUIEHHE K YYEHHIO, TOTOBHOCTh U  CHOCOOHOCTh
00y4JaromMxcs KCaMOPa3BUTHUIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTUBAIMU K 00Y4EHHIO
Y TI03HAHHUIO;

- OCO3HaHHBIM BBIOOpP M TNOCTPOEHUE AAJbHEHIIEH WHIMBUIYalbHOW TPAeKTOPUU
oOpa3oBaHusi Ha 0a3e OPHEHTUPOBKM B MHpe mpodeccuid M NpodeccHOHANbHBIX
IIPEANOYTEHUHN ¢ YYETOM YCTOMYMBBIX ITO3HABATEIIBHBIX MHTEPECOB, a4 TAKXKE HA OCHOBE
(bopMHpOBaHUS YBa)KUTEJIBHOTO OTHOLIEHHUS K TPYyHdy, pa3BUTHE OIbITa y4yacTHUs B
COLIMAIBHO 3HAYUMOM TPYIE;

- yMEHUE KOHTPOJUPOBATh IMPOLIECC U pe3yiabTaT Y4eOHOM M MaTeMaTU4ecKOH

JIeSATEIbHOCTH;

- KPUTHUYHOCTb MBIIUICHUS, HWHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTH IIpU

pELIEHNMMATEMAaTUYECKUX 3aa4.

MeTranpeamerHblie pe3yJbTaThl:

- YMEHHE CaMOCTOSATENbHO ONpPENENsATh LEIM CBOEro OOy4YeHMs, CTaBUTh MU
bopMynupoBath /715l ceOs1 HOBBIE 3a/1a4M B yu€0e, pa3BUBAaTh MOTUBbI M HHTEPECHI CBOEH
MIO3HABATEJILHOU IEATEIbHOCTH;

- YMEHHE€ COOTHOCUTb CBOM JIEWCTBUSA C IUIAHMPYEMBIMH DPE3yJIbTaTaMH,
OCYLIECTBIATH KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLECCE AOCTHKEHUsA pe3ysbTara,
ONpeAensaTh CcrnocoObl NEHCTBUI B paMKax MpeIOKEHHBIX YCIOBUH M TpeOOBaHMI,
KOPPEKTUPOBATh CBOU JACUCTBUSA B COOTBETCTBUHU C U3MEHSAIOILECHUCS CUTYaLUEH;

- YMEHHE ONpeNeNaTh IOHATHS, CO3/aBaTh O0OOOIEHHUs, YyCTaHaBIUBATh
aHaJIOTHH, KJIACCU(PUIMPOBATh, CAMOCTOATENIBHO BBIOMPATh OCHOBAHUS U KPUTEPHUU VIS
KJIaCCU(UKALINN;

- YMEHHUE YCTAHABIMBATh IPUYUHHO-CIIEJCTBEHHBIEC CBS3U, CTPOUTH JIOTMYECKOE
paccyX/eHue, yMO3aKiItoueHne (MHIYKTUBHOE, JeIyKTUBHOE U IO aHAJIOTUH) U JeNaTh
BBIBOJIBI;

- pa3BUTHE KOMIIETEHTHOCTH B O0JIaCTU UCHOJb30BaHUS HHGOPMAIMOHHO-
KOMMYHUKAI{MOHHBIX TEXHOJIOTHUH;

- IepBOHAYaJIbHbIE NPEJCTaBICHUs 00 HIeAX U O MEeToJaX MaTeMaTHKH Kak o0
YHUBEPCAIIbHOM SI3bIKE HAYKM M TEXHHUKH, O CPEACTBE MOJACIUPOBAHUS SBICHUN U
IIPOLIECCOB;

- YMEHME BHUJIETh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTe MPOOJIEeMHOM CUTyalluu B
JIPYruX TUCHMILUIMHAX, B OKPYXKAOIIEH KU3HU;

- YMEHHE HaXOJUTh B Pa3NUYHBIX UCTOYHUKAX MH(OpPMAIHIO, HEOOXOAUMYIO /IS
pellleHnss MaTeMaTHYeCKUX 3aJlady, U MPeJCTaBIsATh €€ B MOHATHOW (opMe, MPUHUMATh
pelIeHre B YCJIOBUSX HEMOJHOM WM HW30BITOYHOH, TOYHOH WM BEPOATHOCTHOU



uHpOpMaLnH;
- YMEHHE TOHMMAaTh M HCIOJB30BaTh MAaTEMaTHYECKHUE CPEICTBA HATIISIIHOCTH
(rpacduku, TAONMULBL, CXEMBI U JIP.) ISl WIUTIOCTPAIIH, HHTEPIPETalliy, apryMEHTAIIH;
- YMEHHE BBIJBUTaTh TUIIOTE3Bl IIPU PEIICHUH 3a/1a4H, IOHUMATh HEOOXOAUMOCTh HX
POBEPKH;
- TOHMMaHHE CYNIHOCTH JIITOPUTMHYECKUX MPEINHCAHUN U yMEHHE JIeHCTBOBAThH
B COOTBETCTBHUH C IPEJIOKEHHBIM aJITOPUTMOM.

IIpeameTHbIe pe3yabTaThI:

- OCO3HAHME 3HAYCHUSI MATEMATHUKHU JJIs TIOBCEITHEBHOW )KM3HU YEJIOBEKa;

- IpeACTaBJICHHE O MAaTEMaTUYECKOH HayKe Kak chepe MaTeMaTu4ecKon
JeATeIbHOCTH, 003Tanax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JUIS Pa3BUTHSI IUBHIIM3ALIUHY;

- pa3BUTHE YMEHHI pabOTaTh C y4EOHBIM MAaTEMaTHIECKUM TEKCTOM
(aHanM3MpOBATH, U3BJIEKATHHEOOXOAUMYIO HH(POPMALIMIO), TOYHO U TPAMOTHO BBIPAXaTh
CBOM MBICII C IPUMEHEHHEM

MaTeMaTHYECKOW TEPMUHOJIOTMA ¥  CUMBOJHMKH, MPOBOIUTHh KIacCU(UKAIUK, JIOTUYECKY

- BIIaJICHHE 0A30BBIM OHSITUWHBIM aIIIapaToM TI0 OCHOBHBIM pa3ieliaM COJCPIKaHUS;

- CUCTEMAaTHYECKUE 3HAHUS O (DYHKIIUSAX M UX CBOHCTBAX;

- MPAKTHYECKU 3HAYMMBIC MATEMAaTHUYECKUE YMEHUS W HABBIKH, MX MPHUMCHCHHE
K PEIICHUIOMATEeMATUYCCKUX U HEMAaTEMAaTHUSCKHX 33724 MPEIIT0JIararoIiee YMCHHS:

- BBIMOJIHATH BBIYHUCIICHUS C JCHCTBUTECILHBIMU YUCIIAMH;

- pelaTh ypaBHEHUS, HCPaBEHCTBA, CHCTEMbI YPABHCHHI U HCPABEHCTB;

- peuiaTh TEKCTOBBIC 3a/la4i apu(PMETHISCKUM CIIOCOOOM, C TTIOMOIIBIO
COCTABJICHUS Y PEIICHUSYPABHCHHIA, CHCTEM YPABHEHUI 1 HEPABECHCTB;

- HCIIOJB30BaTh ANTeOPandecKUil sS3BIK JJI OMUCAHHS MPEIMETOB OKPYXKAIOIIETO
MUpa ¥ CO3/IaHUsI COOTBETCTBYIONIMX MAaTEeMaTHUECKUX MOJICIICH;

- TIPOBEPUTHh MPAKTHUYCCKUE PACUETHI: BBIYMCIICHUS C MPOICHTAMH, BBIYUCIICHHS C
YHCIOBBIMU TIOCTIEIOBATEIHHOCTSMHU, BBIYMCICHUS CTAaTUCTUYECKHX XapaKTEPUCTUK,
BBITIOJTHEHHE MTPUOTMKEHHBIX BBIYHCICHUMH;

- BBITIOJTHATH TOXICCTBEHHBIC TPEOOPA30BAHUS PAIIMOHATBHBIX BRIPAKCHHUI;

- BBITIOJTHSATH OIIEpAIK HaJl MHOKECTBAMU;

- HCCNeIOBaTh (PYHKIIMH U CTPOUTH UX TpaduKy;

- YUTaTh W WCIOJB30BaTh WH(POPMAIUIO, TMPEJICTABICHHYIO B BHUJC TaOJHIIHI,
JTuarpammbl (CToa04aToON WM KPYTroBOW);

- pelaTh MPOCTeHINNe KOMOWHATOPHBIC 33 Ia4H.

Ilnanupyembie pe3yabTaThl 00yueHus ajaredpe B /-9 kiaccax

Jeiicmeumenvnole uucia

BhINyCKHUK HAY4UTCS:

* HCIIOJIb30BaTh HAaYAJIbHbIC MPEACTABICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCET;

* OTIEPUPOBATH MTOHATHEM KBaIPATHOTO KOPHS, IPUMEHATH €0 B BBIYMCICHHSIX.

BoinyckHUK nOxyuum 603MONCHOCMb:

* Pa36UMb NPEeOCMABNeHUe 0 YUCLe U YUCTIOBbIX CUCMEMAX OM HAMYPALbHBIX 00
0eliCMBUMENbHbIXYUCEN, O POTU BLIYUCTEHUL 8 NPAKIMUKE;

* pazeume u yenyoums 3HAHUS O OeCAMUYHOU 3ANUCU OetiCmEUMmeNbHbIX Yuce
(nepuoduyeckue u Henepuoouyecxkue opoou).

H3mepenus, npudnuscenus, oyeHKu

BbINyCKHUK HAydUTCS:

* WCIOJIb30BaTh B XOJI€ PELICHHS 3a/1a4 AJIEMEHTapHBIC IPEICTABIICHHUS, CBA3aHHBIC
C MPUOIMKEHHBIMU 3HAYCHUSIMHA BEJTHUHUH.



Buvinycknux nonyuum 603mModcHoOCmb.

* NOHAMb, YMO YUCTIO8ble OAHHbIE, KOMOpble UCNOIbIYIOMCS Ol XAPAKMEePUCMUKU
00beKmMOo8 OKpydHcaloujeco Mupa, AGIAI0MCA NPeUMyWecmeeHHo NPUOTUNCEHHBIMU, YMO
1O 3anucu NPUOIUNCEHHBIX 3HAYEHUU, COOEPHCAUUXCSL 8 UHDOPMAYUOHHBIX UCMOYHUKAX,
MOJCHO CYOUMb O NOSPEULHOCIU NPUOTUNCEHUS,

* NOHAMb, UMO NOSPEUWHOCMb pe3VIbmama  GblYUCTIeHUll  O00NdCHA — Obimb
COUBMEPUMA C NOZPEUHOCMBIO UCXOOHBIX OAHHUBIX.

Anzeopauueckue eviparxcenus

BrInyCkHMK HayduTCA:

* ONEpPHUPOBATH MOHATHAMHU «TOXIECTBOY», «TOKIECTBEHHOE MPEOOpazOBaHHEY,
peliaTth 3aJa4u,co/iepkaliie OyKBeHHbIE JaHHbIE, padoTaTh ¢ GopMyIaMu;

* BBIIIOJIHATH IPEe0Opa30BaHUs BBIPAXKEHUM, COJAEPKAIIUX CTENEHU C LEIbIMU
MOKa3aTeJsIMU MKBaJIpaTHbIE KOPHY;

* BBINOJIHATH TOXKJECTBEHHBIC MPEOOpPA30BaHUS PALMOHAIBHBIX BBIPAKECHUN Ha
OCHOBE MPaBUJIACHCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKUMH IpOo0sMU;

* BBIIIOJIHATD Pa3/I0KEHUE MHOTOUJIEHOB Ha MHOKUTEIIH.

* BLINOIHAMb  MHO2OULA208ble  NPEeoOPA306aHUS  PAYUOHATILHBIX  8bIPANCEHUL],
NPUMEHSISL  WUPOKULL HAOOp Cnocobo8 u Npuémos, NPUMEHIMb MONCOECMBEHHbLE
npeobpazosanus 051 peulenusi 3a0ad U3 paziudHulX pazoenos Kypca (nanpumep, OJis
HAX0AHCOeHUsL HAUOOIbULE2O/HAUMEHBUUE20 3HAYEHUSL BLIPAINCEHUSL).

Ypasenenua

BhITyCKHUK HAYIHTCS:

* pemiath OCHOBHBIC BUJIbI PAIlHOHAILHBIX YPABHEHUH C OJHOW IMEPEMEHHOMH,
CUCTEMBI JIBYXYpPaBHEHHH C IBYMsI IEPEMCHHBIMU;

* IOHMMAaTh YPaBHEHUE KaK BAXKHEHIIYI0 MAaTEMaTHYECKYH) MOJENb JUIsI
ONHMCAHUS W U3YYCHUSPA3HOOOPA3HBIX PEATbHBIX CUTYAIUH, pelIaTh TEKCTOBBIC 3a/1a49H
anreOpandecKuM METOIO0M;

* IPUMEHATH TpadudecKue MPeICTaBICHUS A UCCIeIOBAaHUS YPaBHEHHI,
WCCJICIOBAHMSI UPEIICHUS CUCTEM YPABHCHHIA C JIByMSI IEPEMCHHBIMHU.

Boinycknux noayuum 603mM04CHOCMb:

* 061a0emb CReYUANbHLIMU NPUEMAMU DeUleHUsl YPABHEHUI U CUCMeM YPAGHEHU,
VBEPEHHO NPUMEHAMb Annapam YpaeHeHutl Oisi PeuweHuss PA3Ho0OpaA3HbIX 3a0ay U3
MAMeMamuKu, CMeHCHbIX NPeOMemos, NPAKMUKU,

* NpUMeHsMb epaguueckue nPpeoCmasieHust OJisk UCCIe008aHUSL YPAGHEHU, CUCTIEM
VpasHeHull, cooepircaujux OyKeeHHvle KOIPhuyueHmoi.

Hepagencmea

BBINyCKHHUK HAYYHUTCS:

* IOHUMATh U MPUMEHSATh TEPMUHOJIOTHIO ¥ CHMBOJIMKY, CBS3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA,CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemiaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOW M MX CHUCTEMBI; pelIaTh
KBaJIPAaTHBICHEPABEHCTBA C OTMIOPOW Ha TpaUIeCKue MPEICTABICHIS;

* IPUMEHSTH anmapaT HEPaABEHCTB IS PEIICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3AesioB Kypca.

BoinyckHux noyuum 603MOMCHOCHb HAYYUMbCA!

* PA3HOOOPA3HLIM NPUEMAM O0KA3AMENbCMBA HePABeHCME, VBEPEHHO NPUMEHSMb
annapam HepageHcme OJisl peuleHUsi pa3HO0OPAZHLIX MAMEMAMU-4ecKux 3a0ay u 3a0ay
U3 CMEICHBIX NPEOMEmMOs, NPAKMUKU,

* npUMeHAmMb epaghuyeckue npedcmasienus Oisk UCCIe008AHUL HEPABEHCMS, CUCTIEM
HepageHcma, cooepucaujux OyKeeHHvle Koaghgduyuenmol.

Ocnosnvie nonamusn. Yucnosvie pynkyuu

BBITyCKHHUK HAYYIHTCS:

* MMOHUMAaTh W WCIOJNB30BaTh (YHKIIMOHANBHBIE TIOHATUS U S3BIK (TEPMUHBI,
CUMBOJINYECKUEO003HAUCHHUS);



* CTpOUTh TpadUKHU SIEMEHTAPHBIX (YHKIMI; HCCIEA0BAaTh CBONCTBA YHCIOBBIX
(GYHKIIMIA Ha OCHOBE U3YUYCHUS TTOBEACHUS UX TPA(QUKOB;

* MOHMMATh (PYHKIHIO KaK BKHEHIIYI0O MAaTEMAaTHYECKYI) MOJETh I OMHCAHUS
MIPOLIECCOB M SIBJIICHUN OKPYXAIOIIET0 MUPA, NMPUMEHATh (PYHKIMOHAIBHBIM S3BIK IS
OTIMICAHUS U UCCIICJIOBAHUS 3aBUCUMOCTEH MEX Yy (PHU3NUCCKIMU BEIIMYUHAMH.

Buinycknux noayuum 603M0iCHOCIb HAYYUMbCAL

* nPOoBOOUMb UCCNIe008AHUS, CBA3AHHbIE C U3YYEeHUeM CB80UCMSE (QYHKYuUil, 8 mom
yucie ¢ UCNOIL308AHUEM KOMNblomepa, HA OCHO8e 2pAuKo8 U3VUeHHbIX @OYHKYuULL
cmpoumsv Oojiee CrodicHble 2paguKu (KYCOUYHO-3A0aHHbLe, C «BbIKOJIOMBIMUY MOUYKAMU U
m. n.);

* UCNONBL308aMb (DYHKYUOHAIbHbIE NPeOCMmAsIeHUss U C8OUCmEa @OYHKYuil OJis
PpeeHUss MamemMamuyeckux 3a0ay U3 pasiuiHblx pazoenos Kypcd.

Yucnoevie nocnedosamenvHocmu

BbInyCcKHUK Hay4YHUTCS:

* TOHMMAaTh M  HCIOJB30BAaTh  SA3BIK  IOCJIEAOBATEIbHOCTEH  (TEPMUHBL,
CUMBOJINYECKUE 0003HAUEHUS);

* IpUMEHATH (POPMYINBI, CBSI3aHHbIE C apUPMETHUYECKOH U TEOMETPUUYECKOM
nporpeccueil, u amnmnapar, cOpMHUpPOBAaHHBIA MPU W3YUEHUM APYTUX pas3fesioB Kypca, K
PELICHUIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 pealbHOM KU3HU.

Il. COOEP’)KAHUE YYEBHOT O IIPEJIMETA

JeiicTBUTeNbHBIE YUCIA. KBagpaTHbI KOpeHb U3 yncia. KopeHb TpeTbeil CTeneHu.

[TonsitTue 00 HppalMOHAIBHOM YHCIE. I/IppaIII/IOHaJII:HOCTbjéI/ICJIa 51

HECOU3MEPUMOCTD
CTOPOHBI U JJMaroHajiv KBajpara. JlecaTnynblie NpuOIMKEeHUs UpPALlIOHATbHBIX YUCEIL.

MHOXECTBO JCUCTBUTEIBHBIX YHCEN; IPEACTABICHUE JCUCTBUTEIBHBIX YHUCEI
0ECKOHEUHBIMUIECATUYHBIMU JpoOsMu. CpaBHEHHE JEHCTBUTENBHBIX YHCE.

Koopnunatnas npsimasi. M300pakeHune uucen TOYKAMU KOOPJIWHATHOW TMPSIMOM.
YucioBble IPOMEKYTKH.

HN3mepenus, npudanxkenns, oueHKn. Pa3mepsl 00BEKTOB OKpYXKaroIIero Mupa (0T
AJIEMEHTapHBIX YacTHI] 10 BceneHHol), IIMTENBbHOCTD MPOLIECCOB B OKPYKAIOLIEM MUPE.
Brienenne MHOKUTEINS — CTEIIEHU JIECATH B 3aIIMCH YUCIIA.

[TpubnuxEHHOE 3HAaYEHHWE BEIUYMHBL, TOYHOCTh mNpuOImxeHus. OkKpyrieHue
HaTypaJIbHbIX YHCEN U JeCATUYHbIX JApoOel. Ilpukuaka u OLEHKa pe3ylbTaToB
BBIYKCIICHUH.

Aure0panyeckne BbIpa:keHUsl. DbykBeHHble BbIpaXeHHUS (BBID@XKEHUS C
nepeMeHHbIMH). YnciaoBoe 3HadeHne OyKBEHHOTO BbIpaxkeHus. JlomycTumble 3HaUCHUS
nepeMeHHbIX. lloacTaHoBka BbIpakeHHH BMecTO IepeMeHHbIX. [IpeoOpas3oBanue
OYKBEHHBIX BBIPDAKEHMH Ha OCHOBE CBOICTB apH(MeTHUEeCKUX JeHCTBUHA. PaBeHCTBO
OyKBEHHBIX BhIpakeHUU. ToxaecTBo.

Crenens ¢ HaTypaJbHBIM MOKa3areneM U €€ cBorcTBa. OJHOUIEHB U MHOTOYICHBI.
Crenenp MHorousnena. Clio)keHHE, BBIUMTAaHUE, YMHOXXEHHE MHOIOWIEHOB. DopMyibl
COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBbI U KBajapaT pazHoctu. Dopmyna pa3HOCTH
kBagpatoB. IIpeoOpa3oBaHue 1ENOro BBIPAXKEHHS B MHOTOWIeH. Pa3znoxeHue
MHOTOYJICHOB Ha MHOKHUTEIU. MHOTOWIEHBI C OHOUN nepeMeHHor. Kopenb MHOTOWIIeHA.
KBazpaTHblil TpEXUIIEH; pa3I0KEHNE KBaPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpanueckoil npobu. CroxeHue,
BBIUUTAHUE, YMHOXXEHHUE, JeJeHue anredpanueckux japobeil. CTemneHb ¢ LEIBIM
IIOKa3aTesIeM U €€ CBOKCTBA.

ParmonanbHble BRIpaskeHUs U UX peoOpazoBaHmsl. Jloka3aTenbCTBO TOKIECTB.

KBanparusle kopHu. CBoiicTBa apuMeTHdyecKuX KBaJpaTHBIX KOpHEH U HX



nprUMeHEeHHE K TpeoOpa30BaHUIO YMCIOBBIX BHIPAKCHUN U BHIYHUCICHUSM.
YpaBHenusi. YpaBHeHue ¢ oaHoi nepemeHHoW. KopeHb ypaBHeHusa. CBolcTBa
YUCJIOBBIX PABEHCTB. PABHOCHUIILHOCTh YPaBHEHUH.

Jluneiinoe ypaBHeHuwe. KBanpaTHoe ypaBHeHHE: (GopMysna KOPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Bwuera. Pemenue ypaBHEHUH, CBOISLIMXCA K JIMHEHHBIM U
KBaApaTHbIM. [IpuMepsl pemieHuss ypaBHEHUN TPETbEeW U 4eTBEPTOMN cTeneHel. Pemenue
JIPOOHO-PAllMOHATIBHBIX YPaBHEHUH.

VYpaBHEeHHE C JBYyMsl IEpeMEHHBIMU. JIMHEWHOE ypaBHEHHE C JBYMsI IEPEMEHHBIMU,
IIPUMEPBI PEIICHUS] YPABHEHUH B LIENbIX YUCIIAX.

Cucrema ypaBHEHUIl C JByMs IepeMeHHbIMU. PaBHOCWIBHOCTH cucTeM. CUCTEMBI
JByX JIMHEHHBIX YPAaBHEHUU C JBYMs II€PEMECHHBIMHU; pELICHHE IOACTAHOBKOM U
cinoxkeHueM. llpumepbl pemeHus CUCTEM HEIMHEHWHBIX YPaBHEHUHM C  ABYMs
IIEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a7a4 aNredpandyeckuM CrocoOoM.

JlekapToBbI KOOPMHATHI Ha IUIOCKOCTH. I'paduyeckast MHTEepHpeTanus ypaBHEHHUS C
JIBYMs TIEpEeMEHHBIMU. [ paduk JIMHEHHOTO ypaBHEHHSI C IBYMs NIEPEMEHHBIMHU; yTIIOBOK
KO3(QQULIMEHT MpsMOM; YyCIOBHE NapajIeIbHOCTH MNpsAMBIX. ['papuku mpocTermmx
HEIMHEWHBIX  YpaBHCHW: Tmapaboyia, rumnepbona, OKpYXHOCTh. [ 'paduueckas
MHTEPIIPETALNS CUCTEM YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

HepaBencrBa. UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ ongHol mnepeMeHHON. PaBHOCHMIBHOCTH HepaBeHCTB. JIuHelHbIE
HEpaBEHCTBA C OJIHOM rnepemeHHO. KBajparHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C
OJTHOU MIEPEMEHHOM.

®yukuuu. [Ipumepsl 3aBucuMocTel; MpsiMas HPONOPLUUOHAIBHOCTh, OOpaT-Has
IPONOPLUHUOHATIBHOCTh.  3aJlaHhe  3aBUCUMOCTeH  (opMylnamu;  BBIYMCICHUS IO
dopmymnaM. 3aBUCUMOCTH MeX1y BelnnmumHamu. llpumepbl rpadMkoB 3aBUCHMOCTEH,
OTPa)KAIOIIKX PeabHbIE IPOLIECCHI.

Yucnosble ¢ynkuum. Ilonstue ¢yHkuu, oOnacTb NpUMEHEHUss U 00JacTb
3HaueHus (Qynkuuu. CnocoObl 3amanus ¢yHkuuu. I'papuk  Qynkumu. CBolicTBa
GyHKIMH, UX oTpakeHHe Ha rpaduke. OyHKINU, ONMKMCHIBAIOLIUE NPSIMYI0 U OOpAaTHYIO
IPONOPLUOHANIbHBIE 3aBUCUMOCTH, UMX Ipaduku u cBoiictBa. JIuHeiHas (yHKuus, eé
rpadpuxk u cBoiictBa. KBaapatuunas ¢yHkuus, e€ rpadpuk u cpoiictBa. CrTeneHHbIe
(GyHKIMU C HATypalbHBIMM ITIOKa3aTelsMH 2 W 3, ux rpaduku W cBoiicTBa. I paduku
dyakumit y = Vx,y = 3x,y = |x|.

YuciaoBble MocjaeI0BaTeJNbHOCTH. [IoHATHE  4YHMCIIOBOM  MOCIENOBATEIBHOCTH.

3aganue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM PopMyIioi 1 ¢hopMysoil N-To diieHa.

Apudmernueckass M reomerpuueckas mporpeccud. Popmynasl N-ro  4ieHa
apu@MeTHUYecKoil M TEeOMETPUYECKOM MpOorpeccuil, CyMMbl TNEpPBBIX #H-X YJICHOB.
N300pakeHre 4WIEHOB apu(METHUECKOW M TEeOMETPUYECKOW MpOrpeccHii TOYKaMu
KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBII W 3KCINOHEHIMANbHBIA pocT. CroxKHbIE
IIPOLICHTBI.

OnucareabHasi cratucTuka. [IpencrasieHue NaHHBIX B BUAE TaOJIHII, JUarpamw,
rpa¢pukoB. CnyuaiiHass H3MEeHYMBOCTh. CTATUCTHUYECKHE XapaKTEPUCTUKU Habopa
JTaHHBIX: cpeqHee apudMeThyeckoe, MeauaHa, HauOoJplllee M HauMEHbIee 3HaYeHMUs,
pasmax. [IpencraBienue o BBIOOPOYHOM HCCIIEJOBAHUY.

Cayuaiinble coObITMS M BepoATHOCTH. lloHATHEe O choyyailHOM oOmbITE U
ciyyaitHoM coObiTHH. YacToTa ciydailHOro coObiTHs. CTaTUCTHMYECKMM MOAXO0J K
MOHSTHUIO BEPOSITHOCTH. BeposTHOCTH MPOTHBOMONOKHBIX COObITHI. JlocTOBEpHBIE U
HEBO3MOXXHbIE COOBITHS. PaBHOBO3MOXXHOCTH coObITHH. Kiaccuueckoe omnpexnenenue
BEPOSITHOCTH.



Kom0unaropuka. Permenne KOMOMHATOPHBIX 3aaad MepeOOpoM BapUAHTOB.
KomMmOunaropHoe npaBuiio yMHOkeHUs. [lepecTaHOBKH U (haKTOpHaI.

MartemaTuka B HCTOPHYECKOM pa3BuUTHM. Vcropus dopmupoBaHUS TOHATHS
yHclla: HaTypajbHble 4YHUCIA, JIPOOH, HEAOCTATOYHOCTh pAIlMOHAJIBHBIX YHCEN IS
FEOMETPUUYECKUX HM3MEpPEHU, HppaluoHalibHble uyuciaa. CTapuHHBIE CHUCTEMBI 3aluCch
yucen. [lpobu B BaBuione, Erunre, Pume. OTkpbiTHE AecATHYHBIX apobeii. CTapuHHBIC
cuctembl Mep. [lecatuunble napoOu u Merpuueckas cucrema wmep. IlosBienue
OTpULATENbHBIX Yucen U vy, JI. Marnuukuii. JI. Ditnep.

3apoxaeHue anreOpsl B HeApax apupmeruku. An-Xopesmu. Poxaenne OykBeHHOU
cumBosuku. [1. @epma. @. Buer. P. Jlekapt. McTopus Bonpoca 0 HaX0XACHUH (OPMYIT
KOpHEH anre0panveckux ypaBHEHUH, HEPa3pelIMMOCTh B pajJuKajax ypaBHEHUH
crenenu, oonpieit yeteipéx. H. Tapranes, k. Kapnano, H. X. A6ens, D. ["anya.

H300peTenne MeTo1a KOOPAUHAT, TO3BOJIAIOIIETO MEPEBOIUTH T€OMETPUUECKHE
00BbeKThI Has3bIK anreOphl. P. Jlekapt u [1. @epma. [IpuMepsl pa3iMuHbIX CHCTEM
KOOPJMHAT HA IIJIOCKOCTH.

3anaua Jleonapno IIuzanckoro (Pubonayum) o kponukax, yucia dubdoHayuu.
3agaua omaxMaTHOU JOCKE.

Hcrokn Teopun BEpOSTHOCTEW: CTpaxoBoe A€o, azapTHble urpel. II. depma u b.
[Tackanb. S.bepnymmu. A. H. Konmoropos.



TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM .
KO/IMYECTBAYACOB, OTBOJAUMbBIX HA OCBOEHHUE KAX/IOU

TEMBbI
Ne . Kou-Bo | KoHTpOIBHBI
S N3yuaemblii MaTepuaJl 4ACOB o
padoThI
7
KJ1acce
IToBTOpEeHME Kypca 6 Kimacca 5 1
1 JluneliHoe ypaBHEHHE C OJTHOU TIEPEMEHHOM 12 1
2 Lenble BoIpakeHUs 45 S)
3 OyHKIMH 13 1
4 Cuctembl IMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU 19 1
[ToBTOpeHue u cucrTemMaru3anus yaeOHOro MaTepualia Kypca 5 1
anreOpsl 7 Kimacca
Hroro: 102 10
8
KJ1acce
[ToBTOpEeHme Kypca 7 Kiacca 5 1
1 PanroHnansHbIC BRIpaKEHUS 38 3
2 KBanpatnsie kopHu. JlelicTBUTENbHbBIE YHCTA 24 1
3 KBanpatusle ypaBHEHUS 24 2
[ToBTOpeHue u cucremMaru3anus yaeOHOro MaTepualia Kypca 11 1
anredps! 8 kinacca
Hroro: 102 8
9
KJ1acce
[ToBTOopenue kypca 8 kimacca 4 1
1 Hepasenctaa 21 1
2 KBanpatuunas ¢pyHKIus 22 2
3 DNeMEeHTHI MPUKIIATHON MaTeMaTHKU 21 1
4 Uucnoble NOCneq0BaTENbHOCTH 21 1
[ToBTOpEHME U cUCTeMaTH3aIusl y4eOHOTO MaTepHrala Kypca 10 1
anreOpsl 9 Kitacca
Hroro: 99 7




