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KJIACCHI
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[Iporpamma pa3padorana B coorBeTcTBUU ¢ PI'OC ocHOBHOTO 0011IeT0 00pa30BaHMS
Ha OCHOBE MPUMEPHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs M aBTOPCKOU
nporpamMmbl i 001eo0pa3oBaTeNbHBIX OpraHU3alMi MporpaMMbl bypMHCTPOBOI
T.A., Anreopa. COopHUK paboumx mporpamMm. 7—9 kiaccel. (aBTOpP-COCTABUTEb
Bypmuctposa )

VMK Anre6pa. Makaperaes 10. H. (7-9). Vue6nux: 0. H. Makapsiues, H. I'. Munzok, K.
. Hemkos u ip. / Ilox pen. TensikoBckoro C.A. Anrebpa. 77 kitace, 8kiace, 9
Kj1acc M., [Ipocsemenne, 2018.



PaGouass mporpamma 7-9 mo anrebpe ( yueOHuMK AnreOpa 7-9 Kitaccel, aBTOPHI
FO.H.MaxkapsiueB u p.) cocTaBieHa Ha OCHOBe ['ocynapCTBEHHOW MpPOrpaMMBbI 11O
MaTeMaTUKEe C WCIOJIb30BAHUEM aBTOPCKOM mporpammbel bypmuctpoBoit T.A.,
Anre6pa. COopHHUK pabouux mporpamMmm. 7—9 Kjacchl.

Pabouas mporpamMma paccurTaHa Ha TpU 4aca B Henelnto B kojaudectBe 3064 (102 yaca
3a KaXIblid TOJ1 00yUeHUs).

1. Ilmanupyemble pe3yJibTATHI OCBOEHHMSI Y4eOHOro Kypca ajredpbl B7-9
KJIaccax.

JINYHOCTHBIE Pe3VIbTAThHI 00VUEHMS:

1. I'paxk1aHCKO€ BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO O0S3aHHOCTEW IpaKJaHWHA U PeaIu3alliy €ro Mpas,
NPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYD, ABJICHHI, MPOIEAYP IPAKAAHCKOr0 001IecTBa (BEIOOPHI, OMPOCHI U TP . );

2. [TatppoTrueckoe BOCITUTAHNE:

MPOSIBJICHUEM HHTEpPECA K MPOIUIOMY M HACTOSIIEMY POCCHUMCKOM MaTEMAaTHKH,
[IEHHOCTHBIM OTHOIICHUEM K JOCTHXKEHHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKOM
MaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKEHUW B APYTMX HAyKax U
MPUKIIAIHBIX chepax .

3. lyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

I'OTOBHOCTBIO K O6CY>KI[CHI/IIO OTHYCCKHUX HpO6J’ICM, CBA3aHHBIX C IIPAKTHYCCKHM
IMPUMCHCHHUCM I[OCTI/I)KGHHI\(JI HayKH, OCO3HAHHCM BAXHOCTHU MOPAJIBbHO-3THYCCKUX
IIPUHOUIIOB B NCATCIbHOCTH y‘-IéHOFO.

4. 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTHIO K SMOLMOHAIIBHOMY M A3CTETUYECKOMY  BOCIIPHUSTHUIO
MaTeMaTHYeCKuX OOBEKTOB, 3ajlad, peNIeHUN, pacCyX IACHUN;, YMEHHUIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE
5. lleHHOCTH HAYYHOT'O TTO3HAHMUS:

OpUEHTAaIMeN B ICATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPECTABICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YCJIOBEKAa, NPHPOIABI U OOIIECTBA,
MOHMMAHUEM MAaTeMaTHYeCKOM HayKH Kak cQepbl YeIOBEUECKOW JesITeIIbHOCTH,
ATANoB €€ pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS ILIMBWIM3AIMHU; OBJIAJICHUEM



SI3BIKOM MaTeMaTUKU U MaTE€MaTHUYECKOM KyanypOI;'I KaK CpCACTBOM IIO3HAHUA MHUPA,
OBJIaACHHUCM HpOCTeI\/JIIHHMI/I HaBBIKaMH HCCJ'IGI[OB&TCJ'II)CKOﬁ ACATCIIbHOCTHU

6. ®usnyeckoe BocmuTaHue, POPMUPOBAHUE KYJIbTYPHI 3A0POBbSI M SMOIIMOHATILHOTO
0JIaronoay4us:

TOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBBA,
BEJICHUA 37I0pPOBOr0 00pasa >KM3HU (3/10pOBOE MUTAaHKUE, COATAHCUPOBAHHBIN PEKUM
3aHATUN W OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO
HaBblKa pediexcuu, MPU3HAHWEM CBOETO IMpaBa Ha OMIMOKY M TaKOro >k€ Ipasa
JIPYroro 4yejoBeKa

7. TpyZ10BO€ BOCIIUTAHHE:

YCTAaHOBKOM HAa AaKTUBHOE y4YacTHE B pEIICHUM IPAKTUYECKUX 3a4ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BAXHOCTH MaTEMATHUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUU BCEH KU3HM JUIsl YCHEIIHOW NpodecCHOHATIbHOM
NEATEIbHOCTH W Pa3BUTUEM HEOOXOAUMBIX YMEHHUW; OCO3HAHHBIM BBIOOpOM U
MOCTPOEHUEM WHANBUAYAIBbHON TPAaeKTOPUU OOpa30BaHUs U >KM3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN

8. DKonoruueckoe BOCIIUTAHNUE:

OpHEHTaleld Ha MPUMEHCHHE MAaTeMaTHYCCKUX 3HAHWUW I PEIICHUS 3a7ad B
00JIaCTH COXPAaHHOCTH OKPYKAIOIICH CPEeIbl, INTAHUPOBAHUS ITOCTYIKOB U OIEHKH UX
BO3MOXXHBIX TOCTIEACTBHMA MJII OKPYXKAIOIMIEH Cpeabl; OCO3HAHUEM TII0OATBHOTO
XapaKkTepa HKOJIOTHYECKUX MPOOJIEM U MyTel UX PelIeHUs] JTUYHOCTHBIE PE3YNIbTaThl,
oOecleynBaIIMe aJanTaluilo oOydYaromierocss K U3MEHSIOMUMCS — YCIOBUSAM
COLMAJIBHOMN U IPUPOJHOM CPEJIBL:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYCCKYIO ACATEIHHOCTh, B TOM YHCIIC YMCHHE
YUUTHCS y IPYTUX JIOJEH, TPUOOPETaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS,
HABBIKM U KOMITETCHIIMH U3 OTIBITA IPYTHUX;

HE0OXOIMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4HUCIe (POPMYyIUpPOBATH

UJeH, TOHSTHUS, TUNOTE3bl 00 OOBEKTaX U SBICHUSNX, B TOM YHCIE paHee He
W3BECTHBIX, OCO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHMMATH CTPECCOBYIO
CUTYaIllMI0 KaK BBI3OB, TPEOYIOUUH KOHTPIPUMEP, KOPPEKTUPOBATh MPUHUMAEMBbIC
pemeHuss W JeUcTBHA, (POpMyIHpOBaTH W OICHWBATh PHUCKH | IIOCJICACTBHS,
bopMUPOBATH OMBIT

MeTanpeaMeTHbIE Pe3VJbLTATHI 00VICHUS .

Yuusepcanvnvie noznasamenvhnule oeticmsus obecneuusaom
- BBISIBJISITh U XapAKTEPU30BAThH CYIIECTBEHHbIE MPU3HAKN MAaTEMaTUYECKUX



00BEKTOB, MMOHSATHN, OTHOIIICHUN MEXKy TIOHATHSIMHU;

- (opMynHpoBaTh ONpeeICHUS TOHITHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJ1accu(ukanmm, OCHOBaHMs [l 0000IEHUSI U CPABHEHUSI, KPUTEPUU TTPOBOJUMOTO
aHau3a;

- BOCIIPUHUMATh, (HOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHHUS:

YTBEPAUTEIIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

- BBISIBIIAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEYUS B
dakTax, TaHHBIX, HAOIIOIEHUAX U YTBEPKACHUSIX; TIpejIaraTb KpUTEpUH AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNN;

- JieaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, J€TYKTHBHBIX

Y MHIYKTUBHBIX YMO3AaKJIIOUCHUHN, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

- pa30upaTh 10Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (IPSIMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEJIbHO HECIIOKHBIE I0KA3aTeIbCTBA
MaTeMaTHYECKUX (aKTOB, BBICTPAUBATh apTyMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTP IPUMEpPBL; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

- BbIOMpaTh cr1oco0 pereHus yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOUpaTh HanboJsee NOAXOASIUN C Y4ETOM CaMOCTOSITENIbHO BbIJECIEHHBIX
KpUTEprEB) 0a30BbIE UCCIIEAOBATEIbCKUE ACUCTBUS:

- HCII0JIb30BATh BOIIPOCHI KAK UCCIIEI0BATEIBCKU HHCTPYMEHT IO3HAHUS;
(dbopMynupoBaTh BONPOCHL, (PUKCHUPYIOLIUE TPOTUBOPEUHE, TPOOIEMY,
CaMOCTOATENIbHO YCTaHABIUBATh HCKOMOE U JAHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE.

-IPOBOANTH MO CaMOCTOSITENIBHO COCTaBJICHHOMY ILJIaHY HECIIOKHBIA 3KCIEPUMEHT,
HEOOJIbIIIOE HCCIEOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEW MAaTeMaTHYeCKOIro
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOii;

- caMOoCTOsTeIbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yjibTaTaMm
IPOBEAEHHOIO HAOIIOACHUS, UCCIIEI0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH MOJIYYEHHBIX
PE3YIbTAaTOB, BBIBOJIOB M 0000IIICHUI

- IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLlECCa, a TAaKKE BBIABUIAThH
IPEOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX paboTa ¢ MHPOpMaIIHe:

- BBISIBJISITh HEJIOCTATOYHOCTh U M30BITOUHOCTh HH(OPMALIUU, JAHHBIX, HEOOXOJUMBIX
JUISl peLIEHUS 3a/1a4u;

- BBIOMpATh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJOB U OPM MPEACTABICHHUS;

-BpIOMpaTh (QopMy TMpeAcTaBieHUs WHOOPMAIMU W WILIIOCTPUPOBATH peEIllaeMble
3aJlayu CXeMaMH, uarpaMmamMu, HHOU rpauKoi 1 MX KOMOMHAIUSAMY;

-OLICHUBaTh HAaAEKHOCTh MH(OpPMAIMU N0 KPUTEPUSIM, MPEII0KEHHBIM YUYUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOATENBHO

Yuueepcanvuvie KommyHukamueHwle oelicmsus obecneuusaon
- BOCIIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U



MUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO X0y PEIICHHs 3a/1a4H,
KOMMEHTHUPOBATH MOJIYYCHHBINA PE3YJIbTAT;
- B X0/ie 00CY>KJIEHUsI 33/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1aeMON TEMBI,
poO0JIeMBbl, pelIaeMoi 3a/1auu, BHICKA3bIBATh UJIEU, HAIIEJICHHbIC HA TTOMCK PEILICHHUS;
COIOCTAaBIISATh CBOU CY>KJIEHUS C CYXKJIEHUSAMHU JIPYTUX YYaCTHUKOB JUANora,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIINI; B KOPPEKTHOM popme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
- TPEJCTaBIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICOBAHUS,
MPOEKTa; CAMOCTOSTENILHO BHIOMPATh (hOpMaT BHICTYIUICHHUS C YUYETOM 33724
MpEe3eHTAINNA U OCOOCHHOCTEH ayAUTOPUU COTPYTHUYECTBO:
- MIOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIUBUIYaIbHOU PabOThI
IIPU PEIICHUHU Y4EOHBIX MaTeMaTHUECKHX 3a7a4; IPUHUMATD 1[EIb COBMECTHOU
JIeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacpeeNiaTh BUbI
paboT, JoroBapuBaTHCS, 00CYKAATh MPOIIECC U pe3ybTaT paboThl; 0000IIaTh
MHEHUS HECKOJIbKUX JIIOJICH;
- y4acTBOBaTh B IPyNMNOBBIX (hopmax paboThl (00CykaeHUSI, 0OOMEH MHEHUSMH,
MO3TOBBIE IITYPMBI U JIP ); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU
JIEUCTBUS C JPYTUMU YJIEHAMU KOMAaH/Ibl; OIICHUBATh Ka4e€CTBO CBOETO BKJIAJa B
oOLUi POYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUS
Vuusepcanvhvie pecynamuenuie oelicmsus obecneuusaom
- CaMOCTOSITEIPHO COCTABIIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4d (MJIH €r0 4acTh),
BBIOMPATH CIIOCOO PEIICHUS C YUETOM UMEIOIIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C yIETOM
HOBOW MH(pOpManuu
- BIAJCTh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca M pe3ysbTara
peleHuss MaTeMaTHYeCKOH 3a1a4u;
- IPEJBUJETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/1a4H,
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HalIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEHH;
- OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JEATEILHOCTH MOCTABICHHOM 1IEJIN U
YCIIOBUSIM, OOBSICHSATh TPUYUHBI JOCTHXKEHUS WU HE TOCTUKEHUS 1[EIH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IpeamerHbIe pe3yabTaThl 00yyenuss Kypca ajaredopnl B7-9 kiaaccax.

- IIOHMMAaTh OCOOEHHOCTH I[CCHTH‘—IHOﬁ CHCTCMBI CUHMCJIICHHA,
- BJIAACTh NOHATUAMHA, CBA3dHHBIMHA C JCIIMMOCTBIO HATYPAJIbHBIX YUCCII,



- BBIpaXKaTh YMCJa B SKBUBAJIECHTHBIX (popmax, BbIOMpas Haubosiee MOAXOIALIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUu;

- CpaBHHUBATh U YIOPSAIOYMBAThH PALIMOHATBLHBIC YHCTIA;

- BBINOJIHATH BBIYKCICHUS C pAlMOHAIbHBIMM YHCIIAMHU, COYE€Tasi YCTHBIE U
MUCbMEHHbIE TPUEMBI BBIYUCIICHUH, MPUMEHSTh KaIbKYJISITOP;

- WCIOJIb30BATh MOHATHS U YMEHUS, CBA3aHHBIEC C MPONOPLUHUOHATBHOCTHIO BEIHYUH,
NPOLIEHTAMH B XOJIe pEUICHUS MaTeMaTHMYeCcKUX 3a7ad M 3aJad M3 CMEXKHbIX
MIPEIMETOB, BBITIOJIHITH HECIIOKHBIC TPAKTUYECKHUE PACUETHI.

Buinycknux nonyuum 603moxicHOCMb !

- NO3HAKOMUMbCA C NO3UYUOHHLIMU CUCMEMAMU CUUCIEHU C OCHOBAHUAMU,
omauynvimu om 10;

- yenyoums u pazeumv npeocmasieHus O HAMYPALbHbIX YUCLAX U CE0UCMEaX
oenumocmu;

- HAYYUMbCs UCNONB3068AMb NPUEMBL, PAYUOHATUSUPYIOUUE

8bIYUCTICHUS, NpUOOpecmu NPUBLIYKY KOHMPOJIUPOBAMb  GbIYUCIEHUS, BblOUPAsL
NnOOX00sAWUL O CUMYayuu Cnocoo.

Wsyuus JJECTBUTEJIBHBIE UHMCJIA

BBIITYCKHUK HAYYUTCS:

- HCTIOJIb30BaTh HaYaIbHBIC MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEIT,

- BIIQJICTh IOHATHEM KBAJIpATHOTO KOPHS, TPUMEHSTDH €ro

B BBIYHMCIICHHSIX.

BBITTyCKHHK TIOTyYUT BO3MOYKHOCTH:

- pa3BUTH MPEJCTABICHUE O YUCJIE M YUCIOBBIX CUCTEMAX

OT HATypaJbHBIX JI0 MEHCTBHUTEIBHBIX YHCEN, O POJU BBIYUCICHUN B YEIIOBEUECKON
MIPaKTHKE;

- pa3BUTh W YIrAyOWTHh 3HAHUSA O JACCATHYHOW 3alMCH JACHCTBUTEIBHBIX YHCEI
(mepuoauUecKue U HEeIepUoUIECKUE APOOH).

Nzyuus USMEPEHU A, TTPUBJINKEHW A, OHEHKI

BpinyCKHUK Hay4uuTCS:

- WCIOJI30BaTh B XOJI€ PEIICHHUS 3314 DJIEMEHTAPHBIEC TPE/ICTABIICHUS, CBSI3aHHBIE C
MPUOIMKEHHBIMHU 3HAYCHUSIMU BEJTUYUH.

BBITTyCKHUK MOTYyYUT BOZMOXKHOCTH:

- TIOHSTh, YTO YHCJIOBBIE TAHHBIE, KOTOPBIE UCTIOIB3YIOTCS

JUTSL XapaKTePUCTUKA OOBEKTOB OKPYKAIOIIETO MHPA, SBISIOTCS MPEUMYIIICCTBEHHO
NPUOMKEHHBIMHM, YTO TI0 3alMCH TPUOIMKEHHBIX 3HAYCHUW, COACPIKAIIUXCS B
UH(OPMAITMOHHBIX UICTOYHUKAX, MOJKHO CYJIUTh O TIOTPEITHOCTH TPHOIMKCHUS;

- TIOHSTH, YTO MOTPEITHOCTH pe3yjIbTaTa BBIYUCIICHHH JODKHA OBITH COM3MEpHMA C
MOTPENTHOCTHIO MCXOAHBIX JTAHHBIX.

Nzyuns AJITEBPANYECKUE BBIPAXKEHM A

BbIlycKHUK Hay4duTCS:

- BIAJCTh MOHATUSMU «TOXIIECTBO», «TOXICCTBEHHOE MPEeoOpa3oBaHUE», PEIIaTh
3a/1auu, cojieprkaiiue OyKBEHHbIE TaHHbBIC; Pab0oTaTh ¢ hopMyIamu;



- BBIMOJHATH MPeoOpa3oBaHUs BBIPAKEHUHN, CONEPXKAIIUX CTEMEHH C IEIBIMU
MOKA3aTeIsIMU U KBaIpaTHbIE KOPHU;

- BBINOJHATH TOXJACCTBEHHBIE MPEOOpa30oBaHUsI PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUIN HAJ MHOTOUYJICHAMU U alre0pandyecKuMu Apoosmu;

- BBIIIOJIHSTH Pa3JI0KEHUE MHOTOYJIEHOB HA MHOKHUTEIH.

BBINMyCKHUK NOJIYYUT BO3MOKHOCTD:

- HAYYUTHCA  BBINOJHATH MHOTOIIArOBbIE  MPEeOoOpa3oBaHUS  PAMOHAIBHBIX
BBIPXEHUM, TPUMEHSISI IIUPOKHUA HAOOP CIOCO00B U MPUEMOB;

- MPUMEHATHh TOXJECTBEHHBIE MPE0Opa30BaAHMS JJIsl PELICHUs 3a7ad U3 pa3InyHbIX
pa3zenoB Kypca (Hampumep, sl HaXOXKIACHUST HanOOJIbIIIeT0/HAMMEHBIIIETO 3HAYCHUS
BBIPAKEHHUS).

N3yuus YPABHEHU A

BBIITyCKHUK HAYYUTCS:

- pewiaTb OCHOBHBIE BH/bl PALMOHAIBHBIX YPAaBHEHHMU C OJHOW NEPEMEHHOW,
CUCTEMBI JIBYX YPaBHEHHUH C JBYMS IEPEMEHHBIMY;

- TIOHMMAaTh YPAaBHEHHUE KaK BAKHEHIIYI0O MaTEMATHYECKYIO MOJEIb ISl OUCAaHUS U
U3YYEHUs pPa3HOOOpA3HbIX pEalbHbIX CHUTyalluid, pellaTh TEKCTOBBIE 3ajauu
areOpanvyeckiuM METOI0M;

- TNpPUMEHATh TIpaduyueckue MpeACTaBICHUs JJii HCCIEIOBAaHUS ypaBHEHUH,
VICCJIEIOBAHMSI M PELIEHUS] CUCTEM YPABHEHHM C IBYMS IEPEMEHHBIMM.

BBIITyCKHUK MOTYyYUT BOBMOKHOCTH!

- OBJIAJIETh CHEUUAJIbHBIMH MPUEMAMH PEIIECHUS YPABHEHUW U CUCTEM ypaBHEHUM;
YBEPEHHO NMPUMEHATH annapar ypaBHEHWH JJI1 pPEIlIeHHs pa3HOOOpa3HbIX 3a1ad U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, MPAKTUK

- NPUMEHATH TpadUyuecKue MpPeCTaBIEHUs ISl UCCIEAOBAHMS YPAaBHEHMM, CHCTEM
ypaBHEHUH, coaepKalux OyKBeHHbIE KOI(DPUIIUEHTHI.

N3yuns HEPABEHCTBA

BpinyCKHUK Hay4duTCS:

- IIOHUMAaTh U MPUMEHATh TEPMUHOJIOTHIO M CHMBOJIMKY,CBA3aHHBIE C OTHOLIEHUEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

- pewaTh JIMHEHMHbICE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI; PEIIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOi Ha rpaduyecKue NpeCTaBICHNUS;

- NPHUMEHATH almapaT HEPABEHCTB JUIS PELICHMS 3a/ad W3 PA3IMYHBIX pa3/IesioB
Kypca.

BbINTyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCH:

- pa3HOOOpa3HbIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB;YBEPEHHO MPUMEHSTH
anmnapar HepaBeHCTB ISl PELICHUs] Pa3HOOOpPa3HbIX MAaTeMATUYECKHUX 3a/ad U 3a7ad
U3 CMEKHBIX MPEIMETOB, MPAKTUKU;

- NPUMEHATH TpaduuecKue MpeACTaBICHUS JJI1 UCCIEIOBAHMS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COIEPKAIINX OyKBEHHbIE KOA(DOUITHESHTHI.

N3yuyus OCHOBHBIE [TOHATHUA. UACJIOBBIE ®YHKINN

BbInycKHUK Hay4duTCS:



- TOHMMAThb W HCMOJb30BaTh (PYHKIMOHAIbHBIE TOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

- cTpouTh rpaduKu dSJIEMEHTApHBIX (YHKIUNA; HCCIEIOBaTh CBOMCTBA YHMCIOBBIX
(GyHKUMNA Ha OCHOBE U3yUCHHUsI IOBEJICHUS UX TPa(UKOB;

- MOHUMAaTh (YHKIMIO KaK BAKHEUIIYI0 MATEMaTHYECKYI0 MOJENb JJIS ONMUCAHUS
MPOLIECCOB U ABJIICHUI OKPYXKAIOIIET0 MUPa, TPUMEHATh (PYHKIIMOHAIBHBIN S3bIK IS
OMMCAHMS ¥ UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTy (PU3MUECKUMU BETMUUHAMH.
BBIIyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

- IPOBOJUTH MCCIIEAOBAHNUS, CBA3AHHbBIC C U3yUYCHUEM CBOMCTB (DYHKLIUMN, B TOM YHCIIE
C UCTOJIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE rpaMKOB M3YUECHHBIX (PYHKIIUNA CTPOUTH
Oonee cioxHbIe TpaduKh (KyCOUYHO-3a/IaHHBIE, C «BBIKOJIOTHIMU» TOYKAMU H T. 11.);

- HWCMOJIb30BaTh (YHKIMOHANBHBIE MPEICTABICHUS W CBOWCTBA (YHKUIUN a7
peleHns MaTEMaTHIECKUX 3a/1a4 U3 pas3AesioB Kypca

N3yuus YMCJIOBBIE ITOCJIIEJOBATEJIBHOCTU

BBIITyCKHUK HAYYUTCS:

- IOHMMAaTh U MCIIOJIb30BaTh SA3bIK MOCIEI0BATEIIbHOCTEN (TEPMUHBI, CHMBOJIMYECKUE
0003HauYeHus);

- TNPUMEHATh (OpPMYJbl, CBS3aHHbIE C apUPMETUYECKOM M TIeOMETPUYECKON
OpOrpeccusiMu, W amnmapar, cHOpMHUPOBAHHBIA MpPU H3YUYEHUU IPYTHX pas3zesioB
Kypca, K pELLICHHIO 33a/1a4, B TOM YUCJIe

C KOHTEKCTOM U3 PEaJIbHOMU KU3HHU.

BBINyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

- pemaTh KOMOMHUPOBAHHBIE 331a4U C MPUMEHEHUEM (DOPMYJT N-TO WIEHA U CyMMBI
NEPBBIX N WICHOB apu(METUYECKON U T€OMETPUUYECKON MPOTPECCHUil, MPUMEHSISI TIPH
ATOM arlapar

YPaBHEHUI U HEPABEHCTB;

- TIOHMMaTh apU(METHUYECKYI0 M T€OMETPUYECKYI0 MpPOTrpeccH Kak (yHKUIUU
HATYpaJIbHOTO apryMEHTa; CBS3bIBaTh apU(PMETHUECKYIO MPOTPECCUI0 C JIMHEHHBIM
POCTOM, T€OMETPUUYECKYH0 — € DKCIIOHEHIIMAIIbHBIM POCTOM.

N3yuus OIIMCATEJIbHYIO CTATUCTUKY

BbIIyCKHMK Hay4YMTCs HCIHOJB30BaTh NpOCTeHIne crnocoObl MpeACTaBICHUS U
aHaJIN3a CTATUCTUYECKUX JTAHHBIX.

BbINyCKHUK ~ MOJy4YUT  BO3MOXKHOCTb  NPHOOPECTH  MEpPBOHAYAJIbHBIA  OIBIT
opraHu3anud cOopa JaHHBIX MpPHU MPOBEJECHUU OMNpOca OOUIECTBEHHOI'O MHEHUS,
OCYUIECTBJISITh UX AaHaJIU3, MPEJCTaBIATh PE3YJbTAaThl ONpPOCa B BHUJE TAOIMIIBI,
JarpamMMel.

M3yuus CJTIYUAUHBIE COBBITHS U BEPOSITHOCTD

BBIMyCKHUK Hay4YuTCs HAaXOAWUTh OTHOCHUTEIIBHYK) YacTOTy W  BEPOSITHOCTh
CITy4alfHOTO COOBITHSI.

BBINYyCKHUK TMOMY4YUT BO3MOKHOCTH MPHOOPECTH OMNBIT MPOBEACHUS CIIy4alHBIX
DKCIEPUMEHTOB, B TOM 4YHUCJIE C IIOMOIIbIO KOMIBIOTEPHOIO MOJACIMPOBAHUS,
WHTEPHPETALNN UX PE3YyIbTaTOB.



Nzyans KOMBMHATOPUKY

BBITYyCKHUK HAay4UTCs pemaTh KOMOWHATOpPHBIC 3aJadyd Ha HAXOXKJICHHE 4YHCIIa
00BEKTOB WA KOMOWHAIIUIA.

BBIITYCKHHK TIOJTyYHUT BO3MOYKHOCTH HAYYHUTHCS HEKOTOPBIM

CICIUATBHBIM MPUEMaM PEIICHUS] KOMOMHATOPHBIX 3a]1a4.

2. Conep:xxanue Kypca

APUOMETHUKA

PanuonanbHblie 4wucia. PacmmpeHue MHOXKECTBA HATypalbHBIX YHCEN O
MHOJKECTBA LENbIX. MHOXKECTBA WEJbIX YHCENI JI0 MHOXECTBA PalHOHAIbHBIX.
PanmonanpHO€E 4KCIIO KaK OTHOIIEHHWE M N, TJI€ 7 — LEJI0E YUCI0, N — HaTypaJbHOE.
CrteneHsp ¢ 1eIbIM ITOKA3aTeIEM.

JelicTBUTeIbHBIEC YHCIa. KBanpaTHbIll KOpeHb U3 uncia. KopeHb TpeThel CTENEHHU.
3anuchk KOPHEH ¢ MOMOIIbIO CTENEHH C IPOOHBIM MTOKA3aTEIIEM.

[lonsitue 00  uwppanuoHaNbHOM  uucie.  MppanMoHadbHOCTH — 4YHMCIIa U
HECOM3MEPUMOCTh CTOPOHBI U JUAroHanu KBajapara. JlecaTUuHble MPUOJIMKEHUS
VppalMOHAIBHBIX 4YHuCe. MHOXECTBO JICUCTBUTEIBHBIX YHCEI, IPEICTABICHUE
JNEUCTBUTENBHBIX YHCed OECKOHEUHBIMU JCCATUYHBIMU JpoOsimu. CpaBHEHUE
JIEVUCTBUTEIBHBIX YUCEIl HA KOOPAUHATHOU NPSAMOU. UUCIIOBbIE MPOMEKYTKH.
N3mepennsi, npudanKeHnsi, OleHKH. PasMepsl 00bEKTOB OKpYKaroiero Mupa (oT
AJIEMEHTAPHBIX YacTUIl 10 BceleHHoM), MIUTEeNIbHOCTh MPOILIECCOB B OKPYXKAIOIIEM
Mupe. Boiienenre MHOXKUTENSI — CTENEeHU JECSATH B 3amucu uucia. [Ipubmmxénnoe
3Ha4Y€HUE BEJIMYMHBI, TOUHOCTh NpuOanxkeHus. [Ipukuaka u oleHka

pPE3yJIbTATOB BBIYMCIICHUM.

AJII'EBPA

Aare0panvyeckue BbIpa:kKeHHsl. DyKBEHHbIE  BbIpaXeHUs  (BBIpaXEHUS C
nepeMeHHbIMH). UucioBoe 3HadueHne OyKBEHHOTO BbIpakeHHs. JlomycTumbie
3HAYeHUs MepeMeHHbIX. [loacTaHOBKAa  BBIpaXXEHUM  BMECTO  II€PEMEHHBIX.
[IpeoOpa3zoBanrue OYKBEHHBIX BBIPAKEHWW HA OCHOBE CBOMCTB apu(MEeTHUECKUX
nevictBuii. PaBeHcTBO OykBeHHBIX BhIpaxkeHui. ToxaecTtBo. CTeneHb ¢ HaTypaabHBIM
nokazareneM u e€ cBoicTBa. OgHOWIEHBI U MHOTOWIEHbl. CTENEeHb MHOIOYJIEHA.
CnoxeHue, BBIUATAHUE, YMHOXKEHUE MHOTOWICHOB. DOpMyJbl COKPAIIEHHOTO
YMHOXKEHHUS: KBaJpaT CyMMbl U KBaJpar pasHocTd. DopMysna pa3HOCTH KBAJpPATOB.
[IpeobpazoBaHue 1EI0r0 BbIpaXXEHUSI B MHOTOWIEH. Pa3nokeHue MHOTOYJICHOB Ha
MHOXKHUTEIU. MHOTrOWIeHbI ¢ 0O1HOU nepeMeHHoi. Kopenb MHOrounena. KBaapartHbiii
TPEXUJICH; PA3JIOKEHUE KBAJIPATHOTO TPEXUJIEHA HAa MHOXKUTENH. AsreOpanyeckas
npoOb. OCHOBHOE CBOMCTBO anreOpamdeckoi apodu. CroxkeHue, BbIYUTAHUE,
YMHOEHHE, JelieHne anredpandeckux Apoodeil. CTeneHsb ¢ 1eNbIM MoKa3aTeaeM U eé
cBoiicTBa. PammonanbHble BBIpOKEHHS W WX MpeoOpasoBaHus. JlokazatenbCcTBO
ToxknectB. KBaaparueie kopau. CBoMCTBa apu(METHUECKUX KBAAPATHBIX KOPHEU U
UX MPUMEHEHHE K MPe0Opa30BaHUIO YUCIOBBIX BBIPAKEHUN U BHIUUCICHUSM.



YpaBHenus. YpaBHeHue c onHod nepeMeHHoW. KopeHp ypaBHeHus. CBoMcTBa
YUCJIOBBIX PABEHCTB. PaBHOCMIBHOCTh ypaBHEHHU. JIMHENHOE YypaBHEHUE.
KBaaparHoe ypaBHeHue: popmyiia KopHel kBagpaTHoro ypaBHenus. Teopema Buera.
Peuiennie ypaBHEHUN, CBOASIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpumMepsl perieHus
YpaBHECHHH TpeThel W 4YeTBEPTOM cTeneHed. PelmeHune apoOHO-paliMOHATBHBIX
YpaBHEHHUI. YpaBHEHUE C JABYMs NEPEMEHHBIMU. JIMHEHHOE ypaBHEHHE C ABYMS
MIEPEMEHHBIMY, IPUMEPBI PELICHUS YPABHEHUH B LEJbIX ynciax. CucreMa ypaBHEHUI
C JByMs IepeMeHHbIMU. PaBHOCMIBHOCTH cucTeM. CHCTEMBl [BYX JIMHEWHBIX
YPaBHEHUM C ABYMsI IEPEMEHHBIMU PEIICHUE TTOJCTAHOBKOU U ciioxeHueM. [Ipumepsl
pelIeHnsT CHCTEM HENMHEHMHBIX YPAaBHEHUM C JBYMs INE€pEMEHHbIMHU. Pemenue
TEKCTOBBIX 3aJ1a4 alre0panyeckuM CrocoOOM.

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTU. ['padudeckass HHTEpIIpeTalys YpaBHEHUS C
JIBYMSl MEPEMEHHbIMU. ['pauK JIHMHEHMHOrO0 ypaBHEHHUS C JBYMS IE€PEMEHHBIMU;
YII0BOM  KO3(PUIIMEHT NpsSMOi; YCJIOBHE MapalieIbHOCTH MpsMbIX. ['paduxu
OPOCTEHIINX HENUMHEHHBIX YypaBHEHHWM: mapabona, rumnepdbosa, OKPYKHOCTb.
['padpuueckas

VHTEPIPETALNS CUCTEM YPABHEHUU C IByMs [IEPEMEHHBIMU.

HepaBencrBa. YucnoBble HepaBeHCTBA M MX cBoWcTBa. HepaBeHCTBO ¢ OJIHOMU
IIEpEMEHHON. PaBHOCHIIBHOCTP HEpaBEHCTB. JIMHEHHbIE HEpPAaBEHCTBA C OJHOU
nepemeHHoi. KBagparasle HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJTHOM IEPEMEHHOI.
OYHKINU

OcHoBHbIC NOHATHA. 3aBUCHUMOCTH Mexay BeauunHamu. [lonarne QyHKIMH.
OOsiacTh ompeneneHuss M MHOXKECTBO 3HaueHuWd (yHkuu. CrnocoObl 3amaHus
¢ynkunu. 'padux ¢pynkuuu. CpoiicTBa (yHKUMNA, UX OTOOpa)xkeHHME Ha rpaduke.
[Tpumepsl rpad@uKoB 3aBUCUMOCTEH, OTPAKAIOIINX PEAIbHBIE TTPOLIECCHI.

YucaoBble @QyHkuuu. DyHKIMU, ONUCHIBAIONIME TMPAMYIO U OOpaTHYIO
MPOTOPIIMOHANIbHEIE 3aBUCUMOCTH, X Tpaduku u cBoiicTBa. Jluneinas Gyukuus, eé
rpaduk u cBoictBa. KBagparnunas ¢yskiusa, e€ rpaguk u cpoiictBa. CTeneHHbIE
GyHKIMU ¢ HATypaJbHBIMU TIOKa3zaTelsaMu 2 U 3, ux rpaduku u cBoiicTBa. ['paduku
dynkumii y=y, y=x3,y =|x|.

YucaoBble mocjaeaoBaTeIbHOCTU. [loHATHE YMCIOBOM MOCIIENOBATEIBHOCTH.
3amaHue MOCIeN0BATEIbHOCTH PEKYyppeHTHOM (GopMynoi u Gopmysoil N-ro ysieHa.
Apudmernueckas u reomerpuueckas nporpeccuu. opmybl

N-ro ujeHa apuPMETHYECKON M TeOMETPUYECKON MpOorpeccuii, CyMMbl MEPBBIX N-X
yjieHOB. M300pakeHue 4ieHOB apu(PMEeTHUEeCKOW W TeOMEeTPUYECKOW MpOorpeccHit
TOYKAMHU KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIM M OKCIIOHEHUUAIBHBIA POCT.
CI1oHBIE NIPOLIECHTBHI.

BEPOATHOCTBH U CTATUCTHUKA

OnucarenbHasi cratucTuka. [IpencraBieHrue JaHHBIX B BUAE TaOJUL, JUArpaMm,
rpadukoB. CrydaitHas W3MeHUYMBOCTh. CTAaTUCTUYECKUE XapaKTEPUCTUKU Habopa
JaHHBIX: CpeaHee aprupMeTHIEeCKOoe, MeIMaHa, HanOoJIblIIee U HaUMEHbIIIee 3HAYCHUS,
pa3max. [IpencraBnenue o BBIOOPOUHOM HCCIIEAOBAHUY.



Cayuaiinble cOOBITHSI M BePOSITHOCTD. [IoHsATHE O CITydaliHOM OIBITE U CIy4YallHOM
coObiTM. Yacrota ciy4dailHOro coObiTUd. CTaTUCTUYECKUNA MOJAXOJ K MOHSTHIO
BEPOSITHOCTU. BEpoATHOCTH MPOTHUBOMOJOXKHBIX COOBITHI. He3aBucumbie COOBITHS.
YMHOXeHUE BeposiTHOcTel. JlocToBepHbIE W HEBO3MOXHBIE COOBITHS. PaBHO
BO3MOXHOCTh coObITHH. Kitaccuueckoe onpeieieHue BEpOSITHOCTH.
KomOunaTtopuka. Pemienne KOMOMHATOPHBIX 3alady MepeboOpoM BapUaHTOB.
KomMOunaropHoe npaBuiio ymHoxkeHus. [lepectaHoBKY U (pakTOpHAlL.

JIOTKA U MHOXECTBA

TeopeTnko-MHOKeCTBeHHbIE OHATHA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3a/1aHHE
MHOXECTB  NEPEUYHUCICHUEM  DJIEMEHTOB,  XapPAaKTEPUCTHUYECKUM  CBOMCTBOM.
CranpapTHele 0003HAUYEHHsI YHUCIOBBIX MHOXKECTB. IlycTroe MHOXKECTBO U €ro
obo3nauenue. [lonmuoxxkectBo. OOBEAMHEHNE U TIEPECEUCHUE MHOXKECTB, Pa3HOCTh
MHOYECTB.

MutrocTpanysi OTHOIIEHUH MEKy MHOXECTBAMH € IOMOILBIO IHarpamm Juiepa —
BenHa.

JJieMeHThl JIOTUKH. [loHATHE O paBHOCWUIIBHOCTH, CIEAOBAaHUH, YNOTpeOJIeHHE
JIOTUYECKUX CBSI30K ecau ... Mo ... 6 MOM U MOJbKO 6 MOM clyyae, JOTHYECKUE
CBSI3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUUN

HUctopuss ¢dopmupoBaHMsl TOHATUS YHUCHA: HATypajbHble 4YHCIa, JIpoOH,
HEJIOCTaTOYHOCTh  PAlMOHAJIBHBIX YUCEN JUIi TEeOMETPUYECKUX H3MEPEHUH,
uppaunoHaibHble yucia. CrapuHHbIE cHCTeMbl 3anucu uyucen. [Ipobu B BaBuione,
Erunte, Pume. OtkpeiTHEe necaTHUHbIX JpoOeid. CTapUHHBIE CHUCTEMBI MeEp.
Hecatuunbie 1podu

U MeTpuueckas cucrema Mep. llosBneHue oTpuULIATENBHBIX Yucel W Hyd. JL
Maruauukun. JI. Ditnep.

3apoxaenue anreOpsl B Henapax apudmeruku. An-Xopesmu. Poxxinenue OykBeHHOM
cumBoiuku. II. ®@epma, ®@. Buer, P. [ekapr. HMcropus Bompoca 0 HaxOXIEHUU
dopMyn KOpHEell anreOpandyecKkux YpaBHEHHUH, HEpa3pelIMMOCTh B paguKajiax
ypaBHeHU# cremnenu, oonbied yethipéx. H. Tapranss, k. Kapnano, H. X. AGenp,
D. Tanmya. MWM3oOperenue wmeTo/a KOOPJAWHAT, TIO3BOJISIIOIIETO TEPEBOJUTH
reoMeTpudeckue 00beKkThl Ha s3bIK anredpol. P. Jlekapt u II. depma. Ilpumepsr
pa3IuYHBIX CHUCTEM KOOpPAMHAT Ha IUIOCKOocTH. 3anaya Jleonappno IIuzaHckoro
(dubonayun) o kponukax, ynciaa Gubonavuu. 3amaya o maxmatHon gocke. McToku
TEOPUU BEPOSTHOCTEN: CTPAX0OBOE A€o0, azapTHble Uurpsl. I1. ®epma u b. Ilackans. .
bepnymu. A. H. Konmoropos.

3. TEMATHYECKOE IINIAHUPOBAHHUE, B TOM YUCJ/IE C YYETOM
IHPOT'PAMMBI BOCIIUTAHUA

FO. H. Makapsbriues, H. I'. Munaok, K. . Hemkos, C. b. CyBopoBa
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I'naBa 1. Boipa:keHus, TO:K1ecTBa, ypaBHeHus (22 yaca)

1 | Beipaxxenus 5 HaxoauTe 3Ha4eHUs1 YMCIOBBIX BBIPAYKEHUH, 4 TAKKE 1,2,7
BBIPOKEHUH C TEPEeMEHHBIMH TPU  yKA3aHHBIX
3HAUCHUSX MepeMeHHbIX. Vcnonb30BaTh 3HAKH >, <, >,

2 | IIpeobpazoBa |4 <, YUTaTh U COCTABIATh JBONHBIC HEPABEHCTBA. 45,8
HUE BrinonHsaTh npocTenime npeoOpa3zoBaHus
BBIPAKECHUN 1 BBIPQXEHUN: TMPUBOJUTH MOJAOOHBIE  CllaraeMble,
KonTponbHnas packpbiBaThb CKOOKM B CyMM€ WIM Pa3HOCTH
pabota Ne 1 BBIPAKEHUH.

Pemarp ypaBHeHHMS BuJga ax = b mpum pasauuHbIX

3 | YpaBHenusic |7 3HaYeHUsX a W D, a Takke HecnoXHbIE ypaBHEeHHS, | 1,3,5
OJIHOU CBOJISIIMECS K HUM.
epeMEeHHOM Hcrnonp30Bath anmapaT ypaBHSHHH IS pEeIISHUS

TEKCTOBBIX  3aJlad, HWHTEPIPETUPOBATh pPE3yJIbTar.

4 | Cratuctuyeck | 5 Hcnonb3oBath IIpOCTENIINE craTuctuyeckue | 1,7,8
e XapaKTEepUCTHKU (cpeaHee apudMeTuyeckoe, pasmax,
XapaKTepUCTH MOJIa, MeIMaHa) IS aHalu3a psAjna JaHHBIX B
KA HECJIOKHBIX CUTYyaIUsIX
I'napa II. ®ynkuumu ( 11 yacos)

S5 | ®yHKUMH U 3) Boeruucnsate 3HaueHus GyHKIWU, 3agaHHONW GopmyoH, | 2,4,8
ux rpaduKu COCTaBJISITh TaOMIILI 3HaUeHnuW GyHKuu. [lo rpaduky

(GYHKIIMY HaXOAUTh 3HAYCHHE (PYHKITUHU IO U3BECTHOMY

6 | Jlunelinas 5 3HaYEHUIO0 aprymMeHTa M pemarb oOpaTtHyro 3anady. | 2,4,8
byHKIIHS 1 Ctpouth rpaduku TPsSMOIl MPOMOPIMOHAIBHOCTH U
KoHTtposbHas JUHEWHOW (YHKLIMH, ONKMCHIBATH CBOMCTBAa 3THX

pabota Ne 2

dbynkiuit. [lonuMarts, kak BIMsSET 3HAK Kod(duireHTa




kK Ha pacronokeHne B KOOPAMHATHON ILIOCKOCTH
rpaduka

¢byukiuu y = kX, rae K # 0, kak 3aBHCHT OT 3HaYCHHUI K
1 b B3arMHOeE pacroioskeHre rpadukoB ABYX

¢byukiuit Buaa y = kx + b. MateprperupoBath rpapuku
pCaIbHBIX 3aBUCHUMOCTEH, OMHMCHIBAEMBIX (HOPMYJIaMHU
Bugay = kx,tmeK#0uy=kx+b

I'nasa III. Crenenn

¢ HATYpPaAJIbHBIM Noka3areJieM ( 11 yacos)

7 |Creneapueé |5 Brruncnars 3HaueHusl BbIpakeHUW BuAa an, rae a — | 1,4,

CBOMCTBA IIPOU3BOJILHOE YHCJI0, N — HaTypajbHOE YUCJI0, YCTHO
U TIMCBbMEHHO, a TakXKe C IMOMOIIBI0 KaJIbKYJISITOpA.
8 | OnnouneHnsl |5 @opMynupoBaTh, 3alUCHIBATH B  CHUMBOJIMYECKOM | 4,5
Kontponrsnas | 1 dbopmMe © OOOCHOBHIBATH CBOMCTBAa CTEIEHH C
pabota Ne 3 HaTypaJIbHBIM TIOKa3zaTenaeM. I[IpuMeHsTh CBOMCTBa
CTETICHHM ISt
npeoOpa3oBaHus BbIpaKCHUH. BBIMOIHATE YMHOXKEHUE
OJIHOYJICHOB 1 BO3BEJICHHUE OJHOWICHOB B CTCIICHbD.
Crpouts rpadguku pyHkuuid y = x2 u y = X3. Pemats
rpadudecku ypaBHeHus x2 = kX + b, x3 = kx + b, rae
rie K u b — HekoTopeie yucia

I'naBa IV.

Mmuorouaensi (17

4acoB)

9 |Cymmam 4 3anuchiBaTh MHOTOYWIEH B  CTaHAapTHOM  Buue, | 4,5
Pa3HOCTh OTpeNeNIATh  CTENEeHb  MHOTOWICHa.  BBIIONTHATH
MHOTOYJICHOB CIIOKEHHWE ¥ BBIYUTAHWE MHOTOWICHOB, YMHOXCHHUE

OJTHOYJICHA

10 | [Ipoussenenu | 6 Ha MHOTOWIEH H MHOroWwjieHa Ha MHOTrowieH. |45
€ OJTHOWICHA BeITONMHATE  pa3okeHHWE  MHOTO — WICHOB — Ha
1 MHOTOYJICHA MHOKHUTEIIH,

HCIIOJIb3YsI BBIHECEHUE MHOXKHUTEINS 32 CKOOKH M CIIOCO0
rpynnupoBku. [IpuMeHsSITh OEHCTBUS ¢ MHOTOYJICHAMU

11 | IIpousBenenu | 6 IIPH PEIICHUH pa3HOOOpa3HBIX 3aJ1ay, B YaCTHOCTH IIpH | 5,7
e PEIICHNHN TEKCTOBBIX 33J1a4 C ITOMOIIBIO0 YpaBHEHUHN
MHOTO4JIeHOB | 1
KonTposbHas
pabota Ne 4

I'naBa V. ®opmy.Jibl cOKpaméHHOro yMmHoxxkenus (19 yacon)




12 | KBaagpar 5 Jloka3wIBaTh CIpaBeJIMBOCTh (hOpMYJT COKpaméHHoro | 4,5,7
CYMMBI U YMHOKEHHUSI, IPUMEHATh UX B MIPEOOPa30BAHUAX IEITBIX
KBajipat BBIPAKEHUN B MHOTOUJICHBI, & TAKXKE JJI PA3NI0KECHHUS
pPa3HOCTH MHOTOWICHOB  Ha  MHOXuTenu.  Mcnosb3oBaTh

pasznuyHble MpPeoOpa3oBaHUs UEIBIX BBIPAKEHUN MpuU

13 | Pa3HoCTh 7 pCIlICHNN YpaBHEHUM, JOKa3aTelIbCTBE TOXIECTB, B |4,5,7
KBaJpaToB. 3a7layax Ha JAEJIMMOCTh, B BBIYUCJICHUM 3HAYEHUU
CymMma u HEKOTOPBIX
Pa3HOCTh BBIPAKEHHI C MOMOILBIO KaJbKYJISATOPA
KyOOB

14 | IIpeoGpazoBa |6 45,6
HUE LEIbIX
BBIpAKEHUN 1
KonTtponbsHas
pabota Ne 5
I'naBa VI. Cucremsl JiMHeHHbIX ypaBHeHUi (16 yacoB)

15 | JIuneitnbie 5 Omnpenensith, sBASETCS W Mapa uucen pemenuem |1,2,4
YpaBHEHHSI C JAHHOT'O YpaBHEHUS C ABYyMs nepeMeHHbIMU. HaxoauTh
JIBYMS nyTéM mnepedopa  IeNble  pelIeHUs  JTUHEHHOTO
IEPEMEHHBIM YpaBHEHHUS
U U UX ¢ nByMsi iepeMeHHbIMU. CTpOUTh TpaduK ypaBHEHHUSI
CUCTEMBI ax + by =c, rne a # 0 unu b # 0. Pemats rpadguyueckum

CIIOCOOOM CHUCTEMBbI JIMHEHWHBIX YpaBHEHUN C JABYMs

16 | Pemenue 10 | mepemeHHbIMU. [IpuMeHSATH croco® mojacTaHoBKH | 1,47
CUCTEM CHoCcO0 CIIOKEHUS MPU PEIICHUH CUCTEM JIMHEHHBIX
JIMHENHBIX 1 YpPaBHEHH C ABYMsI IEPEMEHHBIMU. Peliath TEKCTOBBIE
ypaBHEHUI 3alayd, UCHOJIb3ys B KayecTBe alreOpanyeckomn
KonTtponpHas MOJENN CHUCTEMY YypaBHeHUM. HHTepnpeTrupoBaTh
pabota Ne 6 pe3yJIbTaT, MOJYYEHHBIN MPU PEIIEHUNA CUCTEMBI
IloBTOpeHune |5 1,7
Urorosas 1
KOHTPOJIbHAS
paboTa wiu

UTOTOBBIN




3a4€T

8 knacc

I'napa I. PammonajbHbie 1podu (23 yaca)

Pammonansabr | 5 dopMymHpoBaTH OCHOBHOE CBOMCTBO paIlMOHAIBHOM | 2,3
€ 1podH U Ux ApoOu W MPUMEHATH €ro JJis IpeodpazoBaHus APOOEH.
CBOICTBa BbImonHATE ClOXKEHHE, BBHIYMTAHUE, YMHOXXEHHE U
JIeJIeHHe pallMoOHAIBHBIX Jpo0Oeil, a TakKe BO3BEICHUE
Cymma u 6 IpoOu B CTENEHb. BRIMOMHATE pa3IudHbIC TIpe- 3,7
Pa3HOCTh o0Opa30oBaHMs PAllMOHAIBHBIX BBIPAKECHUM, TOKA3bIBATh
apodeit TOKAeCTBA. 3HATh CBOMCTBA hyHKIMH Y=KX , T/Ie
k # 0, u ymerp crpouth e€ rpaduk. Mcmomb3oBarh
[Mpoussenenu |11 | KOMIIBIOTED AJIS HCCIIEAOBAHMUS IOJIOKEHH IrpaduKa 2,3,6
€ ¥ 4aCTHOE B KOOPJAMHATHOM TUIOCKOCTH B 3aBUCUMOCTH OT K
npoOeit 1
KonTponbHas
pabota Ne 1
I'nasa II. KBagpatnsie kopuu (19 yacos)
HeiictBurens | 2 [TpuBoauTH IpUMEpPHI paloHaIbHbBIX u|l?2
HbIE YKCIIa UppalMoHalbHBIX  YMcel.  HaxomuTe  3HaueHUs
apu(pMETHIECKUX
Apudpmernue |5 KBaJIpaTHBIX KOpHEH, UCMONb3ysd MpU HEOOXOoAUMOCTH | 2,5
CKUU KaJIbKyJsATOp. JlOKa3piBaTh TEOpPEMBI O KOpPHE U3
KBAaJIpaTHBI POU3BENICHUS U IpOOH, TOXKIECTBO a2 = @ , MPUMEHSATh
KOpPEHb UX B IpeoOpa3oBaHUsIX BhIpakeHHH. OCBOOOXTATHCS
CoiicTBa 4 OT UPPALMOHAIIBHOCTH B 3HAMEHATEIISX 3,7
aprudmeTnuec apobeit Buna ab,ab+ C. BEIHOCHTH MHOXKHTEINB 3a 3HAK
KOTO KOPHSI U BHOCUTh MHOXKHTEIb TI0]] 3HAK KOPHSL.
KBaIPaTHOTO Hcnonb30BaTh KBaJpaTHbIe KOPHU JMJISI BBIPAKEHUS
KOPHS MEPEMEHHBIX U3 FTEOMETPUUYECKHX U (PU3NUecKuX Gop-
myin.  Crpouts rpapuk  QyHKIMM Y= X U
WUTIOCTPUPOBATH Ha rpaduke ee CBOMCTBa
ITpumenenue | 7 1,45
CBONCTB
apudpmeTnyec
KOTO
kBajgpatHoro |1

KOpHSA




KonTponbshas
pabora Ne 2

I'naa III. KBagpaTtnbie ypaBHeHus (21 gac)

8 | Ksamparnoe |10 | Pemats kBagpatHsie ypaBHenus. Haxoauts mogbopom | 2,3,7
ypaBHEHHUE U KOPHU KBaJpAaTHOIO YPABHEHHS, UCIOJIb3YSd TEOPEMY
€ro KOpHU 1 Buera. HccnemoBaTe KBaJIpaTHBIE YpPaBHEHHUS IO
KoHntposbHas TUCKPUMHUHAHTY U Kodddunmentam. PemaTts n1poOHbIe
pabora Ne 3 pallMOHAJIBHBIE YPAaBHEHUsS, CBOJAS pPELICHHE TaKUX

YpaBHEHUN K pEHICHUIO JIMHEWHBIX W KBaJpPaTHBIX

9 | IpoGHbie 9 YpaBHEHHI c MOCJIEAYIOITUM UCKJIoueHueM | 2,4,5
palMoHaIbHbBI NOCTOPOHHHUX KOpHEH. Pemiarb TEKCTOBBIE 3a/1ayu,
€ ypaBHEHUS UCIIOJIb3YS KBaJpaTHbIC U APOOHBIC YpaBHEHUS
Kontponbnas |1
paborta Ne 4
I'naBa IV. HepaBencrBa (20 yacos)

10 | Yucnossie 9 dopMynHupoBaTh W JI0OKa3bIBaTh CBOWCTBA YHCIOBBIX | 1,2,8
HEpPABEHCTBA HepaBeHCTB. Mcnosb30BaTh anmapaT HEPAaBEHCTB IS
U UX OLICHKM TIOTPEIIHOCTA M TOYHOCTU TPHUOIMKEHUS.
CBONCTBA Haxoauth nepeceuenue u 00beIMHEHUE MHOXKECTB,

B YACTHOCTHU YUCJIOBBIX MPOMEKYTKOB.

11 | HepaBenctBa | 10 | Pemarp nuHeliHble HepaBeHcTBa. Pemarb cuctemsl | 4,5
C OHOM JINHENHBIX HEPABEHCTB, B TOM YHUCIIE TAKUX, KOTOPBIE
MIEPEMEHHOU 3alMCcaHbl B BUAE JBOWHBIX HEPABEHCTB
Y UX CUCTEMBI

1
KonTponbHas
pabota Ne 5
I'masa V. CreneHns ¢ nejabim
nokasareJjemM. JJjeMeHTbI cTaTUCTHKHU (11 yacoB)

12 | Crenens ¢ 6 3HaTh OmpenereHue W CBOWCTBa CcTeneHu ¢ 1menbM | 3,4,8
L[EJIBIM nokasareneM. [IpuMeHaTs CBOMCTBA CTENIEHU C LEIIBIM
noKasareyieM MoKa3aTeJeM TIPU  BBINOJHEHUM BBIYUCICHUNA U
U €€ CBOMCTBA npeoOpa3oBaHuu BbIpakeHUW. Mcmosb30BaTh 3amuch

1 yucesl B CTAHJAPTHOM BHJI€ JJISI BBIpAXEHUS U

KonTposbHas

COIOCTABJICHUSI Pa3MEpPOB OOBEKTOB, JUINTEILHOCTH




pabota Ne 6

IPOLIECCOB B OKPYKAIOIIEM MUDE.

[IpuBoauTH pUMEPHI penpe3eHTaTUBHON u

13 | DnemeHThI 4 HEpENPE3CHTAaTUBHOMN BBIOOPKH. NzBnexkars | 1,2,8

CTaTUCTUKU uH(pOpMAIIHIIO U3
TaOJIMIl YacTOT W OPraHU30BbIBATH MHGPOPMALMIO B
BU/JI€ TAOJIMI YACTOT, CTPOUTH UHTEPBAIBHBIN Ps/I.
Hcnonb3oBath HaTJIsTHOE npeCTaBICHNE
CTaTUCTUYECKOW WH(pOpMAlKUK B BUAE CTOJOYATHIX U
KPYTOBBIX IHarpamMM, MMOJUTOHOB, THCTOTPAMM

IloBTOpeHue |7

HUrtorosebrit 1 2,7

3a4€T UK

Hrorosas

KOHTPOJIbHAs

pabora

9 knacc

I'nasa I. Kpaaparnunas pyukuus (22 yaca)

1 | ®yukiuu u 5 Breruucnars 3HaueHus: GyHKIMM, 3aaHHOn dopmyon, | 1,5,7
UX CBOWCTBA a Takxke AByMs U TpeMs popmynamu. OnuckIBaTh

cBOiicTBa (YHKIMA HAa OCHOBE UX TIpapuIecKOro

2 | Ksagparueiii |4 pEeACTaBICHUS. HNHuTtepnpetrpoBaTh rpaduxku | 2,5
TPEXUJICH 1 peaIbHBIX
KonTtponpHas 3aBucuMocTel. Iloka3pIBaTh CXEMAaTUUECKH MOJIOKEHUE
paborta Ne 1 Ha KOOPJMHAT HOM IMJIOCKOCTH rpadMKoB (PYHKIUN y =

ax2,y =ax2 +n,y =a (x —m)2. Ctpouts rpaduk

3 | KBamparnuna |8 ¢ynkumun Yy = ax2 + bx + c, ymerp ykaswBath |1,4,5
s QYHKIUS 1 KOOpJMHATHI BEPIIMHBI Napaboibl, €€ OCh CUMMETPHH,
e€ rpaduk Harpas-

JIeHUE BETBEU mapaboJIbl.

4 | CrenenHas 3 N3o00paxaTs cxeMatnyecku rpaduk pyHKIUM Y = XN 1,45
(QyHKIHS. C Y€THBIM M HEYETHBIM N. [loHMMaTe cMmbBICH 3amucen
Kopens n-it Buaa 3 a,4auT. a., rjie a — HEeKOTOPOe YHCJIO.

CTENECHU 1 Nmere npencraBieHue O HAXOXKICHUUM KOPHEHW N-i
CTETNIEHU C TIOMOIIIBIO0 KAIBKYJIATOPA
KonTposbHas

pabota Ne 2




I'napa I1. YpaBHeHHUs1 1 HEpaBeHCTBA C OJAHOM nepemMeHHoi ( 14 yacoB)

VYpaBuenus c | 6 Pemats ypaBHEHUS TpEThEW U YETBEPTON CTETIEHU 2,1,8

OJIHOU C IOMOIIIBIO PA3JIOKEHUS HA MHOKHUTENH U BBEJICHHS

NEPEMEHHOU BCIIOMOTATEIbHBIX NIEPEMEHHBIX, B YACTHOCTU pEUIaTh
OWKBampaTHbIe  ypaBHEHus.  Pematb  npoOHBIE

Hepasenctsa | 7 palMOHANIbHBIC ypaBHEHHUs, CBOJAAd UX K 1enbM | 3,7,8

C OHOM YPaBHEHHSIM C TIOCIEIYIOIMIEH IPOBEPKOM KOPHEM.

nepemeHHoit | 1 Pemate HepaBeHCTBA BTOPOW CTENEHH, HCHOJIb3YS

KonTtponbsHas rpadudeckue npencrapieHus. Mcmonp30BaTh METO

pabota Ne 3 WHTEPBAJIOB JUIsl PEUICHUS HECI0XKHBIX PAIMOHAIBHBIX
HEPABEHCTB

I'naa IIl. YpaBHeHusi U HepaBeHCTBa C ABYMs nepeMeHHbiMu (17

4acoB)

VYpasaennsi ¢ | 10 | CtpouTts rpadguku ypaBHEHU ¢ 1ByMs iepeMeHHbIMA B | 1,5,7

JBYMSI MPOCTEHIINX Ciy4yasx, Korjga rpadukoM SBISIETCS

MepPEMEHHBIM npsimasi,  mnapabona,  rumepOoia,  OKPY>KHOCTb.

U U UX Ucnonb3oBaTh UX il TpaUUECKOro pelieHusi CUCTEM

CUCTEMBbI ypaBHEHHUH C IBYMsl IEpeMEHHBIMU. PeraTh criocooom
NOJACTAHOBKM CHUCTEMbl JIByX YPaBHEHUH C JBYMs
NEPEMEHHBIMHM, B KOTOPBIX OJIHO YpPaBHEHUE NEPBOH

HepaBencrta | 6 CTETICHH, a IPyTOo€ — BTOPOU CTEIICHH. 2,4

C AByMs Pemiate TEKCTOBBIE 3aJayu, WCIOJb3Ys B KadyeCTBE

IIEPEMEHHBIM anreOpanyeckor MOJACIHM CHUCTEMY YpaBHEHUH BTOpOM

U U UX CTENIEHW C  JBYMsS  MEPEMEHHbIMU;  pelaTh

CUCTEMBbI 1 COCTaBJICHHYIO CUCTEMY, HHTEPIIPETUPOBAThH PE3YIbTAT

KonTponbHnas

pabota Ne 4

I'naBa IV. Apudpmernueckasi u reomerpuueckasi nporpeccum (15 yacon)

Apudmernue | 7 [IpuMeHsATh WHIOSKCHBIE 00O03HAYeHHWS g 4ieHoB | 1,4,7

cKas rociieioBaTeapbHoCTeR. [IpuBOANTE IpUMEPHI 3a1aHUS

nporpeccus 1 nocyienoBaTeIbHOCTe  (opMysioif N-To0  ujleHa U

KonTposbHas peKyppeHTHON (HOpMYIIOi.

pabota Ne 5 BoiBoguTh QopMynsl N-ro uieHa apudMeTHUecKou

OPOrpPECCUH U TEOMETPUUYECKON TPOTPECCHH, CYMMBI




10 | 'eomerpuuec |6 MEePBbIX N 4JIEHOB apu(PMETUUECKON U TEOMETpUUECKOH | 3,5
Kast pOrpeccuil, pemarp 3aJayd ¢ UCHOJIb30BAaHUEM 3THUX
porpeccus 1 Gopmyin. Jloka3plBaTh XapaKTEPUCTUUYECKOE CBOWCTBO
KonTponbHas apu(pMeTHYeCKO M TeOMETPUYECKOH MPOrpecCuu.
pabota Ne 6 Pematsb 3a1aun Ha CJI0KHBIE TPOLIEHTHI, UCTIOJIB3YsI IPU

HEOOXOMMOCTHU KaJIbKYJIATOP
I'maBa V. DiieMeHTHI KOMOMHATOPHKH U TeopuH BepositHOcTel (13 yacoB)

11 | DnemeHThI 9 BrimonuuThk nepebop Bcex BO3MOKHBIX BapHAaHTOB AJs | 2,5
KOMOMHATOpU nepecuéta OOBEKTOB UM KoMOuHammil. IIpumMeHsATH
KU IPaBUJI0O KOMOMHATOPHOI'O YMHOXKEHHUSL.

PacrioznaBaTh  3a7auM  Ha  BBIYHMCIEHUE  YHUCIA

12 | HauaneHbIE 3 MepEeCTaHOBOK, pa3MEIlICHUN, COYETaHU U MPUMEHSTH | 1,5,6
CBEICHUS U3 COOTBETCTBYIOLINE (POPMYJIBI.

TEOpUU BbruncnsaTe yactoty ciydyaiiHOro coobiTus. OLeHUBaTh
BEPOSITHOCTEH BEPOSATHOCTb CIYYailHOrO COOBITHS C TOMOIIBIO
1 YaCTOThI, YCTAHOBJIEHHOM OMNBITHBIM IyTéM. Haxomute
KonTponbHas BEPOATHOCTh  CIy4YalHOrO  COOBITHUSI Ha  OCHOBE
pabora Ne 7 KJIACCUYECKOTO ONpEAETeHUs BEPOSITHOCTH. [IpuBOANTH
MIPUMEPHI JOCTOBEPHBIX U HEBO3MOKHBIX COOBITUIN

IMoBTOpenue |19
Hrorosas 2 2
KOHTPOJIbHAs
pabota

COI''TACOBAHO COI''TACOBAHO

HpOTOKOJ’I 3acCcaaHuAa

METOIUYECKOTO 00BETNHEHNS
yuuteneit marematuku COII 20
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