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1. Ilnanupyemble pe3yabTaThl OCBOCHHUS Kypca ajaredpsl B 7 - 9 kiaccax

[Tnanmpyemble  pe3yiabTaThl ~ OCBOCHHS  OOYYArOIIMMHCS  OCHOBHOM
o0pa3oBaTenpHON MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS YTOYHSIOT H
KOHKPETU3UPYIOT 001IIee MOHNMAaHKE JITYHOCTHBIX, METAIPEAMETHBIX ¥ IPSIMETHBIX
pe3yabTaTOB KaK C MO3WIMH OPTraHU3allMM HMX JIOCTHIKCHUS B 00pa3oBaTCIHLHOM
nporiecce, Tak U C MO3UIHMH OIICHKH JJOCTH)KECHUS 3TUX PE3YJIbTaTOB.

M3ydyeHre mMaTeMaTHKH IO JaHHOW IMPOrpaMMme CIOCOOCTBYeT (DOPMHPOBAHHIO Y

YVYAIIUXCS JIMYHOCTHBIX, MeTanpeIMeTHbIX H TpPeIMETHBIX pe3yJabTaToB
0oOy4eHHS, COOTBETCTBYIONIUX TpeOOBaHUAM (eaepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbpHOTO CTaHAapTa OCHOBHOTO OOIIETO 00Opa30BaHuUs.

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpamMMbl Y4YEOHOTo TMpenMera
«MareMaTnka» XapakTepUu3yrOTCs:

1. ITarpuoTHyeckoe BOCIIUTAHUE:
MPOSIBJICHUEM HWHTEpeca K MPOIUJIOMY M HACTOSLIEMY POCCHUHCKOW MAaTEMAaTHKH,

LEHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUSIM POCCUMCKUX MAaT€MaTUKOB W
POCCHMCKOM MAaTeéMaTH4e€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX JOCTHKCHUU B
JIPYTUX HayKax U MPUKIAIHBIX cepax.

2. T'paxx1aHCKO€ U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH T'pakJIaHWHA U peaun3aliy ero Mpas,

npcaACTaBJICHUCM O MAaTCMATUUICCKUX

OCHOBax (YHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYP
rpa)XI1aHCKOro o0I1ecTBa (BBIOOPHI, OMPOCHI U TIp.); TOTOBHOCTBIO K OOCYKICHHUIO
TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUMN
HayKH, OCO3HAHMWEM Ba)XHOCTHU MOPAJIbHO-3THUYECKUX IPUHLHUIIOB B AEATEIBHOCTU
YYEHOTO.

3. TpynoBoe BOoCIMTaHUE:
YCTAHOBKOM Ha aKTMBHOE Y4acCTHE B PEIICHUH TPAKTUUECKUX 3a7a4 MaTeMaTHIECKON

HAIIPaBJIEHHOCTH, OCO3HAaHMEM BAXXHOCTM MaTE€MaTHYECKOro O0pa3oBaHHUA Ha
MNPOTSDKEHUH BCEW MU3HM JUIsl YCHEHIHOW MpO(EecCHOHANIbHOW AESTENbHOCTH U
pa3BUTUEM HEOOXOAMMBIX YMEHM; OCO3HAHHBIM BBIOOPOM U TIOCTPOECHUEM
VHANBUAYAIbHON TPAEKTOPUHN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH.

4., DCTETUYECKOE BOCITUTAHUE:
CITIOCOOHOCTBIO K AMOITMOHATILHOMY U ACTETHYECKOMY BOCIIPUSTHIO MATEeMAaTHYECKUX

00OBEKTOB, 3ajay, PEIICHWM, pacCyXICHUI, YMEHHMIO BUJETh MAaTEMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.



5. lleHHOCTH Hay4YHOTO IMO3HAHUS:
OpUEHTAlMEN B JEATEIILHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUM

00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI YEJIOBEKa, NPUPOJbI U OOILECTBa,
IOHMMaHUEM MaTEeMaTU4YEeCKOW HayKu Kak c(epbl YEIOBEYECKOW MeATEIbHOCTH,
JTAIOB €€ Pa3BUTHUA U 3HAUUMOCTH JJIs1 PA3BUTHUSA LIMBUIIU3ALIUY; OBJIAJICHUEM S3BIKOM
MaTeMaTUKM ¥ MAaTeMaTU4YECKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHWUS MHPA;
OBJIAZICHUEM IPOCTEUIINMH HABBIKAMH UCCIEN0BATEIBCKON NESITENBHOCTH.

6. ®usnyeckoe BOCHUTaHHE, (OPMUPOBAHHE KYJIbTYPbl 30POBBSI U
HYMOLIMOHAIBHOTO OJIarOnoIyyus:
TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBB,

BEJICHUS 3/I0pOBOro o0pa3a *U3HU (3I0pOBOE MHUTAHKE, COATIAaHCUPOBAHHBIN PEXKUM
3aHATUI U OTIbIXa, peryjisipHas (u3nueckash aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO
HaBbIKa peQUIeKCUH, MPU3HAHUEM CBOEro MpaBa Ha OMMOKY M TaKoro e IpaBa
APYTOro 4eaoBeKa.

7. DKOJIOTHYECKOE BOCIIUTAHUE:
OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHUW U1 pElIeHus 3ajJad B

00J1aCTH COXPAaHHOCTH OKPYKAIOIIEH CpeIbl, TIIaHUPOBAHUSI MOCTYIKOB U OIIEHKH UX
BO3MOXXHBIX TOCJIEACTBUM JJIsi OKpYXKAIOIIEH Cpeabl; OCO3HAHUEM TIJI00aIbHOTO
XapakTepa SKOJOTUUECKUX MPOOJIEM U MMyTel UX pelieHus.

8. JInuHOCTHBIE pe3yJbTaThl, 00€CTICUMBAOIINE aIaNTAIlMI0 00YUYarOIIEToCs K
HU3MEHSIONTUMCS YCIIOBUSIM COITUATTLHON U IPUPOTHON CPEIbI:
TOTOBHOCTBIO K JICCTBUSAM B YCIOBUSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS

CBOEU KOMIIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHUCIIE YMEHHUE
YUHUTHCS Y IPYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOM JICSITEIIBHOCTH HOBBIC 3HAHUA,
HABBbIKU U KOMIICTCHI[MU U3 OIIbITA APYTUX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHW, B TOM uucie GOpMYIUPOBATH
U7eH, TMOHATUSA, THUMOTE3bl 00 OOBEKTAX M SBJICHHUSIX, B TOM YHCIIE paHee He
M3BECTHBIX, OCO3HaBaTh NEPUIUTHl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH,
[IJIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHMATH CTPECCOBYIO
CUTYyallMi0 KaK BBI30B, TPEOYIOMUN KOHTPMEpP, KOPPEKTUPOBATH IMPUHUMAEMBIC
pemieHuss W JeWCTBHS, (GOpMyIHpOBaTH W OICHUBATH PHUCKH MW TIOCIEIACTBUA,
dbopMUPOBATH OIBIT.

MeTanpeaMeTHble pe3yJibTaThl:
1) ymeHue camMoCTOSATENBHO OMNPENENATh LIEJIM CBOEr0 O0y4YEHUs, CTaBUTh H
dopMynupoBarh il ceOsi HOBbIE 3ajjaud B yuyeOe, pa3BUBaTb MOTHUBBI U
MHTEPECHI CBOEH NT03HABATEIBHOM JESTEIIBHOCTH;



2)

3)

YMEHHE COOTHOCUTh CBOM JEHCTBHUS C IUIAHUPYEMBIMHU PE3YIbTaTaMH,
OCYIIECTBJIATh KOHTPOJb CBOEH [EATEIBHOCTH B IPOLIECCE AOCTHXKEHUS
pe3ynbTaTa, ONpeNeisaTh CIOCOObl NEUCTBUM B paMKax MPeasIOKEHHBIX
yCIIOBUM U TpeOOBaHU, KOPPEKTUPOBATH CBOU ACHCTBUSA B COOTBETCTBUU C
V3MEHSIONIENCS CUTYyalUEN;

YMEHUE ONpPENeNsATh IOHATHSA, CO3/1aBaTh OOOOIIECHMS, YCTaHABIIMBAThH
aHAJIOTUH, KJIacCU(PHUIIMPOBATh, CAMOCTOATEIHLHO BBHIOMpATh OCHOBAHUS H
KPUTEPUU JJIs KIIAaCCU(PUKALIUY;

4) yMeHHE YCTaHABIMBATh TPUYUHHO-CIEIACTBEHHbIE CBSI3H, CTPOUTH
JIOTUYECKOE PaCCYyKJEHUE, YMO3aKItoueHue (MHIYKTUBHOE, AEAYKTUBHOE
Y TI0 aHAJIOTUM) U J€JIaTh BHIBO/IBI,

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUS MH(POPMAIIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTHU;

6) TepBOHAYAIbHBIC MPEJCTABICHUS 00 UJIEIX U O METO/IaX MaTeMaTHUKU Kak
00 yHHBEPCAIBHOM $SI3bIKE HAYKH U TEXHHKH, O CPEJICTBE MOJCIUPOBAHUS
SIBJICHUM U IIPOLIECCOB;

7) ymMeHue BHUAETh MaTE€MAaTUUYECKyH 3aJady B KOHTEKCTE MPOOJIEMHOM
CUTYyallMU B IPYTUX JUCIMIUIMHAX, B OKPY>KAIOIIEH KU3HMU;

8) yMEeHHE HaXOJHUTh B PA3TMYHBIX HUCTOYHUKAX HH(DOPMAIUIO, HEOOXOIUMYIO
JUTSL PEIICHUS] MaTeMaTHIeCKUX MPoOJIeM, U TIPEACTABISTh €€ B TTOHITHOU
dbopme, TpUHUMATL PEIICHUE B YCIOBUSX HEMOJHOW WIW H30BITOYHOM,
TOYHOUW WJIM BEPOSTHOCTHOM UH(POPMAIINK;

9) ymeHue TmOHMMaTh W  HUCIOJB30BaTh MaTEeMaTUYECKUE CpeICTBa
HarasigHOCTH (rpaduku, TaOMUIBIl, CXEMbl W Ap.) I WUIIOCTpaluu,
HMHTEpIIpETallK, apTyMEHTaIIUH;

10) yMeHuWe BBIIBUTATh THUIIOTE3bl TIPU PpEUICHUM 3aJa4d, ITOHUMATH
HEO0OXOAMMOCTh UX TIPOBEPKH;

11) mnoHMMaHuE CYIIHOCTH QITOPUTMUYECKUX MPEANHCAHUNA U yMEHUE
JEUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AIITOPUTMOM.

IIpenmeTHbIe pe3yJIbTATHI:

1) oco3HaHue 3HAYEHUS MAaTEMATUKU JJIsl TOBCEIHEBHOM KU3HU YEJIOBEKA,

2) mpeAcTaBlIeHHE O MaTeMaTUYeCKOW Hayke Kak cdepe MaTeMaThuecKoOu
JesTeNbHOCTH, 00 ATamax €e pa3BUTHs, O €€ 3HAYMMOCTH [JIsl pa3BUTUS
IUBWIN3ALINH;

3) pa3BuTHE YMEHHH paboTaTh C Y4YEOHBIM MAaTEMAaTUYECKHUM TEKCTOM
(amanu3upoBaTh, H3BIEKATh HEOOXOAUMYIO0 HWH(OpPMAIIMIO), TOYHO U
rPaMOTHO BBIPAKAaTh CBOM MBICIIM C MPUMEHEHHEM MaTEeMaTHUYEeCKON
TEPMUHOJIOTUM M CUMBOJIMKH, MPOBOJUTH KJIaCCU(UKAIIUU, JTOTUUYECKUE
00OCHOBAHHS;



4) BmameHne 0a30BBIM TOHSTHIHBIM amnmapaToM IO OCHOBHBIM pa3zjieiiam
COJIep KaHUS;

5) mpakTUuYecKhe 3HauMMble MATEMaTUYECKUE€ YMEHUS U HaBbIKH, UX
NPUMEHEHUE K PEIICHUI0 MAaTEeMaTHYECKUX M HeMaTeMaTUYeCKUX 3ajad,
[IPEANOJIATraoiee YMEHHE:

* BBITIOJIHATH BBIYUCIICHUS C HATYPATHHBIMHA YHCIIAMUA, OOBIKHOBEHHBIMH U
JECATUIHBIMU IPOOSMHU, TTOJIOKUTEITHHBIMUA U OTPUIIATEITLHBIMU YUCIIAMU;
* pemarh TEKCTOBBIE 3a/1aud apu(PMETHUECKUM CIIOCOOOM M C MOMOIIBIO
COCTABJICHUSI Y pEUICHUSI YPaBHEHMUS;

* 1300pakaTh (PUTYypHI HA NIOCKOCTH;

* HCHOJb30BaTh T€OMETPUUECKUN <«GI3bIK» JJIA OINUCAaHUS TMPEIMETOB
OKPYAIOILEr0 MUPA;

* U3MEPSThH JUIMHBI OTPE3KOB, BEJIUYHMHBI YIJIOB, BBIYUCIATH IJIOMIAAN U
00BeMbI Guryp;

* pacmo3HaBaThb W wu300pakaTh paBHbIE U CUMMETPUYHBIE (QUTYPHI,
MPOBOAUTh HECJIOXKHBIC MPAKTUUYECKUE BBIYUCICHUS C MPOIICHTaMHU,
HCIIOJIb30BaTh MPUKUJIKY U OIIEHKY; BBIMIOJHATH HEOOXOAMMBbIC U3MEPEHHUSI;
* KCI0JIb30BaTh OYKBEHHYIO CUMBOJIMKY JJIsI 3aIUCH OOIIUX YTBEPKICHUM,
dbopmyI, BIpaXeHUH, YPaBHCHHUIA,

* CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJUHATAM,
ONpPENEIIATh KOOPIUHATHI TOYEK;

* YuTaTh M WCIOJB30BaTh WH(OOPMAIMIO, TNPEICTABICHHYIO B BHUJE
TaOJUIIBI, AMarpaMMbl (CTOJI0YATON UM KPYTOBOM), B rpapuecKoM BHJIE;
* peliath NpOCTelilie KOMOMHATOPHBIC 3a7a4M MepeOOpOM BO3MOKHBIX
BApUAHTOB.

[InanupyemMble pe3ynbTartbl CHOPMYIUPOBAHBI K KaXKIOMY paszjeily ydyeOHOi
MpOrpamMMbl U pa3OUTHI 1O ToJaM 00y4YEeHHUS.

[InanupyemMbie pe3ysbTaThl, XapaKTEPUIYIOIINE CUCTEMY yUEOHBIX JTEUCTBUMN B
OTHOLIEHUHU OMOPHOTO y4eOHOro Marepuania, pa3MelleHbl B pyOpHuKe «Y4aluiics
HAY4YHTCH ...». OHU MOKa3bIBaIOT, KAKOW YpPOBEHb OCBOECHMS OMOPHOIO YYEOHOTO
MaTepuayia 0XKHUAAETCS OT YYEHHKA. JTU PE3yJIbTaThl NOTEHIHMAIBHO JOCTUTAEMBbI
OOJIBIIMHCTBOM YyUalIUXCs U BBIHOCATCS Ha UTOTOBYIO OLIEHKY KaK 3aJjaHus 6a30BOT0
YPOBHS (UCIIOJIHUTENbCKAsT KOMIIETEHTHOCTh) WJIM 33JaHUs MOBBILIEHHOI'O YPOBHS
(30Ha OJIMKANIIIETO PA3BUTHUS).

[Inanupyemsble pe3yiabTaThl, XapaKkTepU3yIOLUe CUCTEMY YUEOHbIX NEHCTBHI B

OTHOIIIEHWUHU 3HaHUM, YMEHUH, HABBIKOB, PACIIUPSAIOIINX U YTIYOISIFOIIMX ONIOPHYIO
CUCTEMY, Pa3MEIIECHbI B PyOpUKE « Y YAIUMIACH TOJYYUT BO3MOKHOCTH

HAYYHUTHCS ...». DTU PE3YJIbTAThl JOCTUTAIOTCS OTAEIbHBIMU MOTUBUPOBAHHBIMU U
CIIOCOOHBIMU YYAIIMMUCS; OHU HE OTPAOATHIBAIOTCS CO BCEMHU TPYNIIAMH YYaITUXCS



B HOBCCI[H@BHOﬁ IMPAaKTHUKC, HO MOT'YT BKJIFOHYAaTbCA B MaTCpPpHaJIbl HTOT'OBOTO
KOHTPOJIA.

7 kJjacc

Aneebpauueckue 8vipadicenus
Yyammiica HayYuTCs:

* ONEpUPOBATh MOHATHSIMU «TOXKJECTBO», «TOXKJIECTBEHHOE IpPeoOpa3OBaHUE»,
pemiaTth 3a1a4u, coJepkaniue OyKBeHHbIC JJaHHbIC, paboTaTh C (OpMyJIaMH;

* BBIMOJHATH HECJIOXKHBIE TPEe0Opa30BaHUs BHIPAKECHUM, COACPIKAIIUX CTETICHH C
HaTypaJbHBIMU TIOKA3aTeIsIMU;

* BBITIOJHATH TOXKJECTBEHHBIE TPEOOpPa30BaHUS PAMOHAIBHBIX BBIPAKECHHM Ha
OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUYJICHAMH U alre0pandecKuMu ApoosimMu;

* BBINIOJIHATH Pa3IOKEHNE MHOTOWICHOB HA MHOYKUTEJIH;

* BBINOJHATH HECIIOKHBIE MNPEeoOpa3oBaHUS LIEJbIX BBIPAXKEHUN: PpACKpPHIBATH
CKOOKH, MPUBOJAUTH TTOJ00HBIE CIaracMeIe;

* HCHOJB30BaTh (DOPMYJIBI COKPAIICHHOTO YMHOXEHHUS (KBaJpaT CyMMbI, KBaJpar
Pa3HOCTH, PAa3HOCTh KBAJpaTOB) JUIsl YIPOIIECHUS BBIYMCICHUN 3HAYCHUI
BBIPAKEHU.

B noBce1HeBHOM KU3HH M NIPH U3YYE€HHH APYTUX NMPEAMETOB:

* TMOHUMATh CMBICJ 3aMTMCH YUCJIA B CTAHIAPTHOM BHJIC;

* OIepupoBaTh HA 0A30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3aMUCh YUCIIAY.
Yyamuiic moJy4uT BO3MOKHOCTh HAYYUTHCS:

* BLINOIHAMb  MHO20UIA208ble NPeoOpA308aHUsl  PAYUOHATILHLIX — BbIPANCEHUL,
NPUMEHSSL WUPOKULL HAOOP Cnocob08 U NPUémMos;

* NPUMEHSAMb MOACOECMEEHHbIEe NPeoOPA308aHUs O peueHUs 3a0ad U3 PA3TUYHbIX
paszoenos Kypca,

* onepupoeamsv NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3amenem;,

* BLINOJHAMb NPeoOPA3Z06AHUS YENbIX GbIPANCEHUN. Oellcmeus ¢ O0OHOUIeHaAMU
(cnoorcenue, gbluumanue, YMHONCEHUE,

* BLINOJHAMb PA3NIOHCEHUE MHO2S0YNEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8blHeceHUue 3a CKOOKY, epYNnupo6Kd, UCHONIb308aHUe QOpMYL COKPAUeHHO2O
VMHONCEHUSL,

* 8blOEIAIMb K8AOPAM CYMMbL U PAZHOCMU OOHOUJICHOB,

* pPAcKIaobl8ams HA MHOMCUMENU K8AOPAMHbIL MpexuieH,

* BbINOJIHAMb NPEOOPA30BAHUS BLIPANCEHU, COOEPHCAUIUX MOOYTb.

* B noBceHEeBHOI :KU3HHU U MPU U3YUYEHUH IPYTUX NPEIMETOB:

* BLINOJIHAMbL NpPeodpazoeanuss U Oelcmeuss ¢ HUCIAMU, 3ANUCAHHbIMU 8
CMAaHOApMHOM 8UOe;

* BLINOJHAMb NPeoOPA308AHUS ANCeOPAUUECKUX BbIPANCEHUN NPU peuleHuu 3a0ay
opyaux yueoHvix npeomemos.

Ypaenenus
Yyammiica HayYuTCs:
* peuatb OCHOBHBIE BHJbl PALMOHAIBHBIX YPABHEHUW C OJHOM IIEPEMEHHOMU,



CUCTEMBI IBYX YPAaBHEHHH C IBYMS IEPEMECHHBIMU,

NOHMMAaTh YPAaBHCHHE KaK BOKHEUIITYI0 MATEMAaTHYCCKYIO MOJICITb ISl OTTHCAHMSI
1 W3YYCHUS Pa3HOOOpa3HBIX peajbHBIX CHUTYyaIlMi, pemiaTh TEKCTOBBIC 3aIadu
anreOpanyecKuM METOJIOM;

MPUMEHATh TpadUUecKre NPEACTABICHHUS JUISl HCCACAOBAHHMS YpaBHEHUH,
MCCJICIOBAHMS M PEIICHUSI CUCTEM YPABHEHHH C IByMs ITEPEMEHHBIMU;
omeprupoBaTh Ha 0A30BOM yPOBHE MOHATHUSIMH: PABEHCTBO, YHCIOBOE PABEHCTRO,
ypaBHEHUE, KOPEHb YPaBHEHUS, PEIICHUE YPABHEHUS,

MIPOBEPSTH CIPABEIITUBOCTH YHCIOBBIX PABEHCTB;

peraTh CHCTEMbI HECJIOKHBIX JIMHEHHBIX YPaBHEHU;

TIPOBEPSTH, SBISICTCS JIM JAHHOE YHCJIO PEIICHUEM YPaBHCHHS.

B noBceHeBHOM KVU3HH M NIPH U3YYE€HHH APYTUX NMPeIMETOB:

COCTaBIIATh U PEIIATH JIMHEWHBIC YPABHEHU [IPU PELICHUU 3a/1a4, BOSHUKAIOIIUX
B JAPYTUX Y4eOHBIX MpeaMeTax.

Yyammics noJry4uT BO3MOKHOCTD HAYYUTHCH:

081a0emsb CneyualbHbIMU NPUEMAMU peuleHUsl YPAGHEHUU U CUCeEM YPaGHEe U,
VBEPEeHHO NPUMEHAMb Annapam ypasHeHutl 0Jis peueHus pazHooopa3Hbix 3a0ay
U3 MamemamuKu, CMeNHCHbIX NPeOMemos, NPAKMUKU,

NpUMeHAms 2paghuueckue npeocmasieruss Ol UCCIe008aAHUS VDPABHEHUL,
cucmem ypasHeHul, cooepaicaujux OyKeennvie Kodpouyuenmol;

onepuposamv NOHAMUAMU: YPABHeHUe, KOPeHb VPAGHEHUS, PABHOCUTbHLIE
VpasHeHus, 0b1acme onpeodenerus: YypasHeHus (cucmemol YPAaeHeHuil),

peutams JuHelnble YPAGHEeHUs. U YPABHEHUS, CBOOUMbLE K JTUHEUHBIM C NOMOULIO
MOHCOECMBEHHBIX NPE0OPA308AHULL,

peutamsb OpoOHO-UHElIHble YDAGHEeHUsL,

n
peuiams ypagHeHus euda X" =a;
peuams TuHelinble YPAGHeHUsl C NApamempamil;
peuams Hecl0JCHble YPAGHEHUSL 8 YeElblX YUCTAX.

B noBceHeBHOM KM3HU M NIPU U3YyYeHHHU APYTHX MPeIMETOB:

CcOCmMasnAms U peuams TUHeliHble YPAGHeHUsl, YPAGHEHUs, K HUM CB00AUUeCS,
cucmemvl JUHEUHLIX YPAGHEHUL NpU peweHuu 3a0ay Opyeux Yy4eOHuIX
npeomemos;

8bINOIHAMb OYEHKY NPagoono0oous pe3yibmamos, noayuaemsvix npu peuleHuu
JIUHEUHBIX YPAGHEHUU U CUCHEM JIUHEUHbIX YPAGHEHUU NPU peuleHUU 3a0ay Opyeux
VueOHbIX NPpeoMemos,

8bIOUPaAMb COOMBEMCMBYIoWUe YPaGHe s, HePAGeHCMEa U UX CUCmeMbl OJisl
COCMABNIEHUST MAMEMAMUYECKOU MOOeau 3A0AHHOU DealbHOU CUmyayuu uiu
NPUKIIAOHOU 3a0adu,

yMemsb UHMePNpPemupo8ams NOJIYUeHHbII NPU peueHUU YPAGHeHUs, HePABEeHCMEa
UMY cucmemsl pe3yibmam 6 KOHmeKcme 3A0AHHOU PealbHOU CUMyayuu uiu
NPUKIIAOHOU 3a0aU.

Hucnosvie mHoorcecmea
Yyammiica HayYuTCs:



OTepupoBaTh HA 0A30BOM YPOBHE MOHATUSIMU: HATYpPaIbHOE YHCIIO0, IIETI0E YHUCIIO,
OOBIKHOBEHHAsI ApoOb, JecsITU4Hasi IpoOb, CMellaHHas ApoOb, palMOHAIBHOE
YuUCJI0, apuPMeTHUeCKU KBapPaTHBIN KOPEHB;

UCIIOJIb30BaTh CBOWMCTBA 4YHCEN MW MpaBWIa JCUCTBUM TMPHU BBIINOJHEHUU
BBIUMCJICHUN;

WCIONB30BaTh MpU3HAKU Jenumoctd Ha 2, 5, 3, 9, 10 mnpu BbINOJHEHUH
BBIYMCIICHUN U PELICHUH HECJIOKHBIX 3a]1ay;

BBINIOJIHATHh OKPYTJICHUE PallMOHATIBHBIX YHCENl B COOTBETCTBUU C MTPABUIIAMU;
CpaBHMBAThH YUCIIA.

B noBceHeBHOM KVU3HH M NIPH U3YYEHUH APYTUX NMPeIMeTOB:

OLCHMBATLb PC3YyJILTATHI BBIUHCIICHUH ITPH PCIICHUHU ITPAKTHYCCKUX 3aaa4;
BBIIIOJIHATL CPAaBHCHHUC YN CCJI B PCAJIbHBIX CUTYAIIUAX,
COCTABJIATH YUCJIOBBIC BBIPAKCHUS ITPU PCIICHUHN ITPAKTHYICCKUX 3aa4 U 3a1a4 U3

OPYruX y4eOHBIX MPEIMETOB.
Y4yamuics MoJIy4uT BO3MOKHOCTb HAYYUThHCH:

8bINOIHAMb GbIUUCTICHUSL, 8 MOM YUCTE C UCNOTIb30BAHUEM NPUEMOE PAYUOHAILHBIX
BbIYUCTEHUU,

8bINOIHAMb OKPY2leHUe PAYUOHAILHBIX YUCE C 3A0AHHOU MOYHOCNbIO,
npeocmasisims PAYUOHAIbHOE YUCIO 8 BUOe 0eCAMUYHOU OpooU

YHOPAOOUUBAMb YUCLA, 3ANUCAHHbBIE 8 8U0E 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU,
nHaxooums HOJ[ u HOK uucen u ucnoiv3osamos ux npu peueHuu 3a0ay.

B HOBCGI[HQBHOﬁ KM3HU M IPA U3YUYCHUH IPYIUX IPEAMETOB:

NPUMEHAMb NPAGULA NPUOTUNCEHHBIX GLIYUCIIEHUU NPU peuleHUU NPaKmuieckux
3a0a4 u peuieHul 3a0ad Opyeux yueOHbvix npeomemos;
8bLINOIHAMb CPAGHEHUE PE3YIbMAmMO8 8bIYUCTIEHUN NPU PeUleHUU NPAKMUYECKUX
3a0ay, 6 Mom YUcie NPUOTUNCEHHBIX BbIYUCTEHULL
COCMAsIsIMsb U OYEHUBAMb YUCIOBbLE BLIPANCEHUS NPU PEULeHUU NPAKMUYECKUX
3a0ay U 3a0a4 u3z Opyeux yueOHvlX npeomMemos;

* 3aNUCbIBAMb U OKPY2ISIMb YUCI08ble 3HAUEHUS PeanlbHblX BeIUYUH C

UCNONIL308AHUEM PAHBIX CUCEM USMEPEHUsL.

3a0a8amev MHOMCECMBO C NOMOWDLIO NEPEeHUCTIeHUSl DIIeMEHMO08, ClO0BECHO20
onucanus,
onepuposamv  NOHAMUAMU.  BbICKA3bIBAHUE, UCMUHHOCMb U JIOHCHOCHD
8bICKA3bIBAHUSL, OMPUYAHUE BbICKA3bIBAHUL, ONEPaAyUU HAO BbLCKA3bIBAHUAMU. U,
WU, He, YCI0BHbLE BbICKA3LIBAHUS (UMNIUKAYUL),
CMpoUmMsb 8bLCKA3bIBAHUS, OMPUYAHUSL BbICKAZLIBAHULL,
CMpoums YenouKu yMo3axKioueHull Ha 0CHO8e UCTIOIb308AHUSA NPABUIL TIOSUKU,

Dyukyuu
Yyammiica HayYuTCs:

* IOHMMAaTh M MCIOJNb30BaTh (PYHKIMOHAIbHbIE TMOHATHUS, S3bIK (TEPMMHBI,
CUMBOJINYECKHE 0003HAYCHNS );

* CTpoUTh TpaduKu 3JIEMEHTAPHBIX (PYHKIMHA, HCCIEIOBAaTh CBOMCTBA YHMCIIOBBIX
GbyHKIUI Ha OCHOBE M3Y4YEHHMSI TOBEJACHUS UX TPapUKOB;



* MOHUMAaTh (QYHKIMIO KaK BaKHEHIITYI0O MAaTEMATHYECKYIO MOJIETh JUIsl OTTUCAHUS
MIPOLIECCOB U SIBJICHUIN OKPYKAIOIIET0 MUPA, MPUMEHSITh PYHKIIMOHAIbHBIN S3bIK
JUTSI OTICaHMS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTy (PU3NUECKUMHU BEIMUYUHAMY;

* HAXOAMUTh 3HaUeHUE QYHKIUHU I10 33JaHHOMY 3HAUEHHUIO apTyMEHTa;

* HAXOAMTh 3HAUCHHE ApTyMEHTA MO0 3aJJaHHOMY 3HAYEHUIO (PYHKIIMU B HECIOKHBIX
CUTYaIusIX;

* ONpEIeNITh MOJOXKEHHE TOYKU MO €€ KOOpAWHATaM, KOOPAUHATHI TOYKHU IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM IIIOCKOCTH;

* CTpOUTH TpaduK TUHEHHON (YHKITNH;

* MpPOBEPSTh, SBIACTCS JIM JaHHBIM rpapuk rpadukoM 3agaHHON GYHKIUU
(uHEHON);

* OMpeAeNaTh NpUOIMKEHHbIC 3HAYSHUS KOOPIMHAT TOUYKH IepecedeHus rpaQuKoB
GyHKITUH.

B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

* HCIIOJIb30BaTh IrpauKu peajbHbIX MPOLIECCOB U 3aBUCUMOCTEN JIJIs1 ONPEICIICHHUS
WX CBOMCTB (HAMOOJBIIME M HAMMEHBITINE 3HAYCHUS, TPOMEKYTKH BO3PACTAHUS U
yOBIBaHMS, 00IACTH MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX 3HAYCHUHN U T.11.);

* HCIIOJIb30BaTh CBOMCTBA NTUHEHHON (QYHKIUHU U €€ TpaduK MpH PEIIeHUH 3a7a4
U3 IPYTruX Y4eOHBIX MPEIMETOB.

Yyamuiic moJay4uT BO3MOKHOCTh HAYYUTHCS:

* NPOBOOUMb UCCNIEO08AHUS, CBA3AHHbIE C U3YYEHUEeM CB0UCME (DYHKYUl, 6 MOoM
yucie ¢ UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAPUKO8 U3VUEHHBIX PYHKYUL
cmpoums 0Ooee ClodCHble 2paguKku (KYCOUHO-3A0AHHble, C «BbIKOJIOMBIMUY
MmoyKamu u m. n.);

* UCNOIBL308aMb DYHKYUOHANbHBIE NPEOCMABNIEeHUs U CBOUCMEA (DYHKYULL petueHUs
MamemMamuyeckux 3a0a4 U3 paziuyHslx pazoenos Kypca,

* onepuposamsv NOHAMUAMU. QYHKYUOHANLHAS 3A6UCUMOCMb, (QYHKYUS, 2pagux
@dyukyuu, cnocobwl 3a0anus QyHKYUU, apeymeHm u 3HaveHue QyHKyuu, oo1acmo
onpeoeeHusl U MHONCeCme0 3HAYeHUl PYHKYUU,

* cmpoumbs 2paguru IUHEUHOU , PYHKYUU 6UOA: y =|x|;

* CcOCmaesnAms YypagHeHusl NPAMOU NO 3A0AHHBIM YCI0BUAM. NPOX0Osaujell yepes 0ee
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Oawel uepe3 OAHHYIO MOUKY U
napanienbHou OaHHOU NPAMOU,

* uccnedosamov YYHKYUIO no ee epaguxy;

B noBceqHeBHOM KVU3HH M NIPH U3YYE€HUH APYTHX NMPeIMETOB:

* WITIOCMPUPOBAMb C NOMOWBIO ePAdUKA peanbHyI0 3a8UCUMOCHIb UTU NPOYECC NO
UX XAPaKmMepucmuKam.

Texcmoesble 3a0auu

Yyammuiica HayYuTCs:
* Pemath HECJI0KHBIE CIOKETHBIE 337]a4l Pa3HBIX TUIIOB HAa BCe apU(METUUYECKUE
JICUCTBUS,



* CTpPOUTH MOJIETh YCJOBHS 3adaud (B BHUAC TAOJNHIIBI, CXEMbI, PUCYHKA WIIA
ypaBHEHUs), B KOTOPOU JIaHbI 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEINYMH,
C IIEJIBIO TTOVMCKA PEIICHMS 3a/1a4H;

* OCYIIECTBIISITh CIIOCOO TOWCKAa peIIeHHs 3aJadd, B KOTOPOM pPacCyXICHHE
CTPOUTCSI OT YCJIOBUS K TPEOOBaHUIO WM OT TPEOOBaHUS K YCIOBHIO;

* COCTaBJISITh TJIAH PEIICHUS 33/1a4H;

* BBIJICTISTH ATAMBI PEIICHUS 3aa49H;

* WHTEPIPETUPOBATH BBIYMCIWUTEIbHBIC PE3yJbTaThl B 3ajade, HCCIEI0BATh

MOJTy4YE€HHOE PeIlIeHUe 3a/1a4u;

* 3HATh pa3jM4rie CKOPOCTEH OOBEKTa B CTOSYCH BOJE, MPOTHUB TEYCHHS U IO

TEYCHUIO PEKU;

* pelaTh 3a7a4d Ha HaXOXKJICHUE YaCTH YMCIIa U YHCIIa TI0 €ro YacTH;

* pemiath 3aJa4dl pa3HBIX THUIOB (Ha paboTy, HAa TMOKYIKH, Ha JIBUXCHHE),

CBSI3BIBAIOIIUX TP BEIMYUHBI, BBIJCIIATH 3TH BEJIMUYNHBI U OTHOIIICHUSI MEXTy HUMU,

* HaXOJWTh MPOIIEHT OT YHCIIA, YHCIIO 1O MPOIIEHTY OT HEr0, HAXOUTh MIPOIIEHTHOE

CHWKEHUE VI MTPOIICHTHOE MOBBIIICHUE BEIMYNHBI,

* pemaTh HECJIOKHBIEC JJOTUYECKUE 3a/1a9l METOJIOM PACcCyKICHUH.

B noBceaHeBHOI KM3HM ¥ IPH U3YYEHUH JPYTUX MPEIMETOB:

* BBIJBUTATh THIIOTE3bI O BO3MOXKHBIX MPENEIbHBIX 3HAYCHUSX HCKOMBIX B 3a/1aye

BEJIMYMH (7e7aTh TPUKHUJIKY).

Yyammiics moJay4ur BO3MOKHOCTh HAYYUTHCH:

* pewiams npocmeie U CAONCHblE 3a0a4U PA3HLIX MUN0S8, d MaKdice 3a0adu
NOBbILUEHHOU MPYOHOCMU,

* UCNONIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CJLONCHBIX 3a0ay OJisl
HOCMPOeHUst NOUCKOBOLL CXeMbl U peuleHUs 3a0ay;

* pazudams MoOelb meKcma u Mooeb peuleHus 3a0ayu, KOHCmpYyupo8ams K 0OHO
MoOeu peuterUsi HeCJl0HCHOU 3a0adu pasHvle MoOelu MmeKCma 3a0ay,

* 3HAMb U NPUMEeHAMb 00a cnocoba noucka peuwlenus 3aday (om mpebdo8anus K
VCA08UIO U OM YCA0BUSL K MPeDOBAHUIO);

* MOOenuposamsv paccylicOeHuss npu NOUCKe peueHus 3a0ay ¢ noMoubio epag-
cxembl;

* 8blOETIAIMb IMANDBL PEUEHUsl 3A0aYU U COOEPHCAHUE KAH 020 IMAna;

* yMmemb 8b10UpaAmMb ONMUMATILHBIU MEeMOO peuleHus 3a0ayu U 0CO3HA8AMb 8blOOD
mMemooa, paccmMampugams pa3iuyHvle Memoobl, HAX00UmMb pa3Hble peuleHus
3a0ayu, eciu 603MONCHO,

* AQHATUZUPOBAMb 3AMPYOHEHUS NPU PeuleHuU 3a0a4;

* BLINOJHAMbL  PA3IUYHLLE npeoopazoeans NpeosloNCEeHHOU 3a0auyu,
KOHCMPYUpo8ams HO8ble 3a0a4u U3 OAHHOU, 8 MOM YUcie 0Opammubie,

* UHMEPNPemupoBams BbIYUCIUMENbHBIE pe3yIbmamsl 6 3adave, UCC1ed08ams
noiyuyeHHoe peuleHue 3a0a4u,

* QHANUZUPOBAMb BCEBO3MOCHbIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS O08YX
00beKmMo8 U UBMEHeHUe UX XaApaKmepucmuk Hnpu COBMECMHOM OBUMCEHUU
(ckopocmb, 8pems, paccmosiHue) Npu peuweHuu 3a0ay Ha O08UdCeHue O08yx
00beKMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABIEHUSX,



* uccnedo8amsv 8CeBO3IMOINCHbIE CUMYAYUU NPU PeUeHUuU 3a0ad Ha O08UMCEHUEe NO
pexe, paccmampusams pasHvie CUCEMbl omcyema,

* peuwiamuv pasHooOpasHvle 3a0auu «HA YaACUY,

* pewiamv u 0060CHOB8bIBAMb CB0E peuleHue 3a0ai (8bl0eNamb MAMeMamuyecKyo
OCHOBY) HA HAXO0JCOEHUe Hacmu 4YUucid U 4YUcia no e20 Yacmu Ha OCHOGe
KOHKPEMHO20 CMbICIA OpooU,

* 0co3Haeamv U OOBACHAMb UOSHMUYHOCb 3A0aY PA3HLIX MUNOS, CEA3bIEAIOUUX
Mpu eIUdUHbL (Ha pabomy, Ha NOKYNKU, HA 08UICEHUE), 8bIOEIAMb MU GENUYUHbL
U OMHOWIEHUSI MedHCOY HUMU, NPUMEHAMb UX HNpu  peuleHuu  3a0ad,
KOHCMPYUpo8ams coOCmMeEeHHble 3a0ay YKA3AHHbIX MUN08,

* g1ademb OCHOBHbIMU MEmMOoOamMu peuieHus 3a0ay Ha cmecu, CNiaebl,
KOHYeHmpayuu,

* pewiamv 3a0auu HA NPOYeHmsvl, 8 MOM HYUCIe, CILONCHbIE NPOYEHmMbl C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObI;

* pewiams 102uyecKue 3a0a4u pazHblMU CHOCOOaAMU, 8 MOM Yucie, ¢ 08yMs Ol1oKamu
U ¢ mpems 610Kamu OGHHBIX C NOMOWBIO MAOIUY,

* pewiamv 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6eposimHOCmel HA OCHO8€
UCNONIL308AHUSA UZYYEHHBIX MEMOO08 U 0O0CHOBLIBANb peLleHUe,

* peuamsv Hecl0JCHble 3a0ayl N0 MameMamuiecKol cmamucmuke,

* 061a0emb  OCHOBHLIMU ~ MemoOdAMU  peuleHUs  CIOHCemHbIX  3a0ay:
apugmemudeckut, aneebpauyeckuli, nepebop BapuaHmos, 2eoMempuyecKull,
epaghuyeckutl, nPpUMeHAmMsb UX 8 HOBbIX NO CPAGHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHUH APYTUX MPEAMETOB:

* gvloeNsIMb NpU peueHuy 3a0a4 Xapakxmepucmuky paccmampueaemou 6 3aoaye
cumyayuu, OmaAuyHble Om peanrbHblX (me, om KOMOpPvIX abCmMpazuposanucy),
KOHCMpPYUpo8ams HOGble CUMyayuu ¢ Y4emom OdMmux Xapakxmepucmuk, 6
YaCMHOCMU, NPU peuwleHuu 3a0ad HA KOHYEHmMpayuu, Y4umvléams NJIOMHOCHIb
gewjecmea,

* pewiamv U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DACCMOMPEHUS PedbHbIX
cumyayuii, 8 KOMoOpwvIX He Mpedyemcs MOYHbBIU GbIYUCTUMENbHBIU Pe3YIbmam,

* pewiamdv 3a0ayu HA OBUJCEHUE NO peKe, pAacCMampueds pa3Hble CUCHEeMbl
omcuema.

Hcmopus mamemamuxu

Yyammiica HayYuTCs:

* OIIMCBIBATh OTACIIbHBIC BBIJAIOIINECS PE3YJIbTAThI, IIOJYYCHHBIEC B X0J1€ Pa3BUTHUA

MAaTE€MAaTHKHU KaK HAYKH;

* 3HaTb IIPUMEpPbl MATEMAaTUYECKUX OTKPBITUM M HX AaBTOPOB, B CBSI3H C

OTEYECTBEHHOW U BCEMUPHOMN UCTOPUEN;

* IIOHMMAaTh POJIb MATEMATHUKU B pa3Butuu Poccum.

Y4yamuics moJry4uT BO3MOKHOCTb HAYYUTHCH:

* Xapaxkmepuzoeams 6K1A0 GblOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU
U UHBIX HAYYHBIX obnacmetl;

* NOHUMamb poib Mamemamuxu ¢ pazeumuu Poccuu.



Memoowvr mamemamuxu

Yyammiica HayYuTCs:

* BBIOMpATh MOAXOMAAIIUN H3YYEHHBIH METOJ U1 PELICHUS W3YYEHHBIX THUIIOB

MaTeMaTUYECKUX 3a1a4;

* NPUBOAWTH NPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B OKPYXKaIOIIEH

JNEUCTBUTEIBHOCTH Y IPOU3BENCHUAX UCKYCCTBA.

Y4yamuics MoJIy4uT BO3MOKHOCTb HAYYUTHCHA:

* UCNONBL3YSL U3YUEHHble MemoObl, NPOOOUMb O00KA3AMENbCMEO, GbINOJHAMb
onpogepoicerue,

* 8b1OUPaAMb U3YUEHHbIE MEMOObL U UX KOMOUHAYUU OIS peUleHUsl MAmeMamuieckux
3a0ay;

* UCNONBL306AMb MamemamuiecKue 3HAHUs O ONUCAHUA 3AKOHOMEPHOCMEl 6
OKpyHcaroujeti OeticmeumenbHOCmu U NPOU38e0eHUsAX UCKYCCMBa,

* NpUMEeHAmb ~ npocmenuiue - NpocpamMmHvie  Cpeocmea U - NeKMPOHHO-
KOMMYHUKAYUOHHBLE CUCTNEMbL NPU PEULeHUL MAMEeMAmU4ecKux 3a0atu.

8 ku1ace
Aneebpauueckue 8vipadicenus
Yyammiica HayYuTCs:
* OIIEPUPOBATHh TOHATHUSAMHU «TOXAECTBO», «TOXKICCTBEHHOE MPeoOpa3oBaHUEy,
peniaTth 3aa4u, cojiepkaniiue OyKBeHHbIC JJaHHbIC, paboTaTh ¢ (hopMyIamu;
* BBITIOJIHATh TPEOOPA30BAHMS BBIPAKCHHM, COACPKAIMUX CTETIICHH C IICJIBIMU
MOKa3aTeJISIMU M KBAJPATHBIC KOPHHU;
* BBITIOJTHATh TOXKJECTBEHHBIE TPEOOpa30BaHUSI DPAIMOHAIBLHBIX BBIPAKCHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOWIEHAMH U alreOpandecKuMu Apo0siMu;
* BBITIOJTHSATH PA3JI0’KEHNE MHOTOWICHOB Ha MHOKHUTEIIH;
* BBITIOJHATH HECJIOKHBIE TTPEOOpPa30BaHUS JIJIsi BHIYMCIICHHS 3HAYEHUN YUCIIOBBIX
BBIPKEHUH, COEPIKAIINX CTENIEHH C LIETBIM OTPUIATEILHBIM ITOKa3aTeleM;
* BBITIOJHATH HECJIOXHBIC TpeoOpa3oBaHUS IPOOHO-TMHEWHBIX BBIPAKCHUU W
BBIPKEHUH ¢ KBaJIPAaTHHIMU KOPHSMH.
B noBcenHeBHOIM JKU3HH M TIPH U3YYe€HUH APYTUX MPeAMETOB:
* MMOHWMATh CMBICJT 3aITUCH YHCJIa B CTAHIAPTHOM BHJIC;
* OMepupoBaTh Ha 6A30BOM YPOBHE MOHSATHUEM «CTAHAAPTHAS 3AMUCh YUCIIAY.
Y4yamuics moJry4uT BO3MOKHOCTb HAYYUTHCH:
* BLINOJIHAMb ~ MHO20UIA208ble  NPeoOPA308aAHUs  PAYUOHANLHBIX — 8bIPANCEHUL,
NPUMEHSSL WUPOKULL HAOOp cnoco008 U NPUEMO8,
* NPUMEHAMb MOHCOECMBEHHbIEe NPeodPA308aHUs OJIsl peUeHUs 3a0a4 U3 PA3TUYHbIX
pazoenos Kypca;
* Onepuposamsv NOHAMUAMU CIENeHU C YeabiM OMPUYaAmenrbHblM NOKA3Ameem,
* BLINOJIHAMbL NPeoOPA30BAHUSL UYENbIX BbIPANCEHULL. OelCmBUs ¢ O0OHOUIeHAMU
(crodicenue, evluumaHnue, YMHOJCEeHUe), OeliCmeus ¢ MHOLOUIEHAMU (CloJiceHue,
gbIYUMAHUE, YMHONCEHUE),



* BLINOJIHAMb NPeoOPA308AHUS BbIPAINCEHUL, COOEPAHCAWUX CMENneHU C YeablMu
OMpUYAMENbHBIMU NOKA3AMENIMU, NEPEXOOUmMsb OM 3anNUCH 8 8ude CMeneHu ¢ Yeabim
ompuyamebHblM noKazamenem K 3anucu 8 uoe opoou;

* BBINOJIHAMb NPeodPA3068aHUs OPOOHO-PAYUOHATLHBIX BbIPANCEHUI. COKPAWEHUE
Opobeli, npugederue ancedpaudeckux opooei Kk oowemy 3HamMeHameno, Cl10HCeHue,
VMHOJICeHUe, OelleHue aneebpauieckux opobell, 86o38edenue aieedpauieckol opoou 8
HamypaioHy1o U yeuyo OmpuyamenbHyto Cmenetbs,;

* BLINOJIHAMb NPE0OPA30B8AHUS BLIPANCEHUL, COOEPHCAUIUX KBAOPAMHbBIE KOPHU,

* 8bloeNAMb  KeAopam CyMMbl UMW PASHOCMU O8YUNIEeHA 6 BblpANCEHUSX,
cooeparcauux Keaopamule KOpHu,

* BBINOJIHAMb NPE0OPA30BAHUSL BLIPANCEHUL, COOEPHCAUIUX MOOYTb.

B noBceHeBHOI KM3HU ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

* BLINOJIHAMbL NPeoOPA306anuUss U Oelcmeuss ¢ HUCIAMU, 3ANUCAHHBIMU 8
CMAaHOApMHOM 8UOe;

* BbINOJIHAMb NPeoOPA308aHUsL ANICEOPAUUECKUX BbIPAICEHUL NPU peulenuy 3a0ay
OpyeUx yueOHvlx npeomemos.

Ypasnenus

Yyammiica HayYuTCs:

* pelIaTh OCHOBHBIC BHJBI PAallMOHAIBHBIX YpPaBHEHUH C OIHOW IIEPEMEHHOM,
CHUCTEMBI JIBYX YPaBHEHHH C ABYMS ITEPEMCHHBIMU;

* IOHUMAaTh YPaBHCHHUE KaK BaKHEHIITYI0O MAaTEMAaTHUYECKYIO MOCIIb JUIsl OITUCAHUS
W3YYCHHS Pa3HOOOpA3HBIX pEaJbHBIX CHUTYyallMi, peliaTh TEKCTOBBIC 3aJauud
anreOpanyecKuM METOJIOM;

* IPUMEHATh TpaduyecKue TMPEACTABICHUS JUISI WCCICAOBAHHUS YypaBHEHUH,
WCCJICJIOBAHMS M PEIICHUS CUCTEM YPABHCHHIA C ABYMS ITEPECMCHHBIMU;

* pemiath KBaJpaTHBIC YpaBHEHUS 110 (OpMyJIe KOPHEH KBaJIPaTHOTO YPaBHEHUSI.

B noBceaHeBHO KM3HM ¥ TIPH U3YYEHUH APYTUX MPeAMETOB:

* COCTaBJIATH H pEIIaTh KBAJPATHBIC YPABHEHUS IIPH PEIICHUH 33124, BOSHUKAFOIIIHX
B IPYTrUX Y4eOHBIX IpeaMeTax.

Yyammuicsi OJYYHT BO3MOKHOCTh HAYYHThHCS:

* 0611A0eMb CREeYUAIbHbIMU NPUEMAMU PEULEHUS YPABHEHUIL U CUCEM VYDPABHEHULL,
VBEPEeHHO NPUMEHSIMb annapam ypasHeHuil OJisi peuleHus. pasHooopasuvix 3a0a4 u3
MAMeMamuKu, CMENCHbIX NPeOMemos, NPAKMUKU,

* npUMeHsamMb 2papuueckue npedcmasienus O0Jisi UCCAIeO08aHUsL YPAGHEHUN, CUCEM
VpasHeHull, cooepicawux byKeeHHvle Kodppuyuenmol,

* onepupoeamv NOHAMUAMU. YPAGHEHUEe, KOPEHb VPAGHEHUs, PABHOCULbHbLIE
ypasHeHus, 0611acme onpeoenenus YpasHeHus (cucmemol YpaeHeHull),

© pewams Keaopammubvie YPAGHEHUSI U YPABHEHUs, CEOOUMble K K8AOPAMHLIM C
HOMOUBIO MONCOECNBEHHBIX NPEodPA3068aAHULL

* pewams  npocmeliwiue  UPPAYUOHAbHbIE  YPABHEHUS  8UOA f(x)=a,
V7 (x) =g (x)

n
* pewiamv ypagHeHus euoa X =da;




* pewamv YpPAaBHEeHUsI CHOCODOM PA3N0NCEHUsT HA MHOJMCUMENU U 3aMeHbl
nepemMeHHOU;

* peuams HeCl0MCHble K8AOPAMHble YPAGHEHUS. C NAPAMEMPOM;

* peuams HeCl10MHCHblEe CUCMeMbl TUHEUHbIX YPAGHEHU C Napamempamul.

B noBce1HeBHOI KU3HU U TIPH U3YYE€HUH APYTHUX NMPEAMETOB:

* cocmasnams U peuams Keaopammvle YPasHeHuUs, YPasHeHus, K HUM c800aujuecs,
cucmemyl TUHEUHbIX YPAGHEHUL NPU peleHUul 3a0ay Opy2ux y4ebHvlX npeomMemos;

* BbINOJIHAMbL OYEHKY NpagoonoooduUs pe3yibmamos, NoayuaemMvlX npu peuleHuu
K8AOPAMHBIX YPAGHEHUN U CUCEM IUHEUIHbIX YPABHEHUU NPU peuieHuu 3a0ad Opyeux
VUEOHBIX NPeoMemos;

* 8bIOUPAMbL COOMBEMCMEYIOWUE YPABHEHUS UTU UX CUCMEMbl Ol COCABILEHUS]
Mamemamuyeckou Mooeau 3a0aHHOU PealbHOU CUMYayuu UiU NPUKIAOHOU 3a0adu;

* yMemb UHmMepnpemupo8ams NOJYYEHHbIN NPU PeueHUul YPAGHeHUs Ul CUCTHEeMbL
pe3yibmam 6 KOHmexkcme 3a0auHOU PeanbHOl CUMYyayuu Uiy NPUKIAOHOU 3a0a4iu.

Hucnoevie mHodcecmsa

Yyammiica HayYuTCs:

* IOHUMaTb TEPMHUHOJIOTUIO U CHMBOJIMKY, CBSI3aHHBIE C IIOHSTHEM MHOXECTBA,
BBITIOJIHATH OIlEpallMM HaJl MHOXKECTBAMU;

* MCII0JIb30BAaTh HAYAJIbHBIE NIPEICTABIECHUS O MHOKECTBE JCMCTBUTEIbHBIX YNCEN,

* OIepUpOBATh HAa 0A30BOM YPOBHE IOHSTHUSMH: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
IIOJIMHO>KECTBO, PUHAIJIC)KHOCTB;

* 33/71aBaTh MHO>KECTBA MEPEYUCICHUEM UX IJIEMEHTOB;

* HaXOJMTb [IEpECEUEHUE, 00bEIMHEHNE, IOJMHOKECTBO B TPOCTEUILINX CUTYALUX;
* ONEpUPOBATH HA OA30BOM YPOBHE MOHATHUAMM: OINPEACIICHUE, aKCHOMA, TEOPEMA,
J0Ka3aTeNbCTBO;

* NPUBOJUTH TPUMEPBl U  KOHTPIPUMEPHl JUId TOJATBEPKIACHUS  CBOUX
BBICKa3bIBaHUIi;

* OLICHMBATh 3HAUYEHUE KBAIPATHOIO KOPHS U3 MOJIO)KUTEIBHOIO LIENIOr0 YHCIIa;

* pacrno3HaBaTh pallOHAJIbHbIE U UPPALlMOHAIbHbBIE YNCIIA,;

* CpaBHMBATh YHCIIA.

B noBceHeBHOM KU3HM M NIPH U3YYECHUH APYTHX MPeAMETOB:

* HCIIOJIb30BaTh TpauiyecKoe MpeICTaBICHNEe MHOKECTB JJIsl ONMCAHUS PeabHBIX
IPOLIECCOB U SIBJICHUH, IIPH PELIEHUHN 33]1a4 IPYTUX yU4E€OHBIX IPEAMETOB;

* OLICHMBATh PE3YJIbTAThl BHIYMCICHUH PU PELIEHUH TPAKTUYECKUX 33]1a4;

* BBIIOJIHATH CPAaBHEHUE YHCEIl B PEAIbHBIX CUTYaLMSIX;

* COCTAaBJIATH YHCJIOBBIE BBIPAKEHUS MPU PELICHUH NMPAKTUUYECKUX 33]a4 U 33]a4 U3
OPYruX y4eOHBIX MPEIMETOB.

Yuamuiics MoJy4uT BO3MOKHOCTb HAYYNUTHCH:

* pazeueamv  NPeOCmasieHue O MHOJICeCmBAx, ONnepuposamv  NOHAMUAMU.
MHOJICECNB0 HAMYPATbHLIX YUCET, MHOJCECMBO YeNblX YUcel, MHOICECEo
PAYUOHANLHBIX YUCE], UPPAYUOHATbHOE YUCTO, K8AOPAMHbIU KOPEHb, MHOICECHBO



0elicmeUmMenbHbIX YUcesl, 2e0MeMmpUlecKas UHMepnpemayusi HamypaibHblX, Yeblx,
PAYUOHATBHBIX, OCliCMBUMENbHBIX YUCE];

* pazeusamsv npedcmasieHue 0 Yucie U YUcCio8blX CUCMEMAX Om HAMYPAalbHbIX 00
0elicmBUmMenbHbIX YUcesl;, 0 PO bIYUCTICHU 8 NPAKINUKE;

* pazeumv u yenyoums 3HAHUS O OeCAMUYHOU 3aNUCU OelUCmBUMETbHbIX YUce)
(nepuoouueckue u Henepuoouyeckue oOpoou);, NOHUMAMb U OOBACHAMbL CMbIC]
NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

* CpPasHUuBamv payUOHANIbHbIE U UPPAYUOHANbHBIE YUCA,

* Oonepupoeamv NOHAMUAMU: OnpeoeleHue, meopema, aKCUoMd, MHOHCECMEBO,
Xapakmepucmuku MHOIICECMBA, dJIeMEeHm MHOJCecmed, nycmoe, KOHeYHoe U
OeCKOHeuHoe MHOIHCEeCMB0, NOOMHONCECE0, NPUHAONEHCHOCHb, — BKIIOYEHUE,
PABEHCMBO MHOICECS,

* U300PANCAMb MHONCECMBA U OMHOUEHUE MHONCECTNE C NOMOUWBIO KpY20s Diliepa;
* onpeodensimb  NPUHAONEIHCHOCMb  JIeMEeHMAd  MHOMCEeCmB8Y, 00beOUHeHUo U
nepeceueHuo MHOJICecms;

* 3a0a6amb MHONCECMBO C HOMOWDBIO NEPEHUCTIeHUs] DNIeMEHMO8, CLOBECHO20
onucanus;

* onepupoéamv  NOHAMUAMU.  BbICKA3LIGAHUE, UCMUHHOCMb U  JOHCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3BIBAHULL, ONEPaAYUU HAO BbICKA3bIBAHUAMU. U, UL,
He, YCI08HbIe 8bICKA3bIBAHUSL (UMNAUKAYUU),

* CmMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIEAHULL.

B noBceHeBHO KM3HU ¥ IPH U3YUYEHUH APYTUX MPEIMETOB:

* CMpoums YenouKu yMO3axKuoueHUull Ha 0CHOBe UCNOJIb308AHUS NPABGUIL JIOUKU,

* UCNONIL308AMb MHOJICECMBA, ONePayuu ¢ MHONCECMBAMU, UX 2paguueckoe
npedcmasieHue 0 ONUCAHUS PeanlbHbIX NPOYECCo8 U s61eHULL.

Dyuxyuu

Yyammiica HayYuTCs:

* IOHUMATh W MCHOJIb30BaTh (PYHKIMOHAIbHBIE TIOHATHS, SA3BIK (TEPMHUHBI,
CUMBOJINYECKHE 0003HAYEHNUS );

* CTPOUTH TpaUKU dBJIEMEHTApHBIX (YHKIHMMI, HCCIEeIOBAaTh CBOWCTBA YHMCIIOBBIX
(GyHKLMIA Ha OCHOBE U3YyUEHHMsI MIOBEICHUS UX Tpa(UKOB;

* MOHUMATh (PYHKIMIO KaK BKHEHIITYI0O MaTeMaTHYECKYI0O MOJENb IS OMHCAHHSI
MIPOIIECCOB U SIBJICHUI OKPY’KAIOIIEro MUPA, MPUMEHITh (VYHKITMOHATBLHBIN S3BIK JIJI5
OTHCaHUs U UCCIEAOBAHUS 3aBUCUMOCTEN MEX Ty (PU3NUECKUMH BETUUMHAMU;

* HaxOJUTh 3HaUeHUE QYHKIUH M0 3aJaHHOMY 3HAUCHUIO apryMEHTAa;

* HaxOJUTh 3HAUYECHUE apTyMEHTa M0 33JaHHOMY 3HAUEHUIO (DYHKIUU B HECIOKHBIX
CUTyalusX;

* OTpEIENATh MOJIOKEHNE TOYKH MO €€ KOOpAWHATaM, KOOPJAWHATHI TOYKHU IO €€
MOJIO’KEHUIO Ha KOOPAMHATHOM TIIOCKOCTH;

* mo rpaduKy HaXOJUTh 00J1aCTh OMPEACIICHHS, MHOKECTBO 3HAUCHUHN (DYHKIUU;

* MpPOBEpsITh, SBIAETCA JU JaHHBIM Trpaduk TpaduKOM 3aJaHHOU (PYHKIIMH
(xBagpaTUYHON, OOPATHOM MPONOPLIMOHATBHOCTH);



* ONpeneNsTh NPUOIMKEHHBIE 3HAYCHUSI KOOPAMHAT TOUKH IepecedeHUs rpauKoB
bynxumii;

B noBceHeBHO KM3HU ¥ NIPH U3YUYEHUH APYTUX MPeEIMETOB:

* WCIOJIb30BaTh IPaUKH peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH I OTIpeIeICHIS
WX CBOMCTB (HauOOJbIIME W HAUMCHBIINE 3HAYCHUS, TPOMEKYTKH BO3PACTAHUS U
yOBIBaHMS, 00IACTH MOJIOKUTEIBHBIX U OTPUIIATEIHHBIX 3HAYCHUH U T.11.);
Y4yammics MoJry4uT BO3MOKHOCTb HAYYUThHCH:

* NPOBOOUMb UCCIE008AHUSL, CEAZAHHbBLE C U3YUEeHUEeM C8OUCME DYHKYULL, 8 MOM YUCTle
C UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8e 2pAQUKO8 U3VUEHHBIX QYHKYULL
cmpoums Oonee CROdCHble 2papurku  (KYCOUHO-3a0aHHble, C «BbIKOJIOMBIMUY
MmouKamu u m.n.);

* UCNONIBL308AMb (DYHKYUOHAIbHbIE NPeOCMABNeHUs U C8OUCMBA (QYHKYUL peuleHus
Mamemamuyeckux 3a0ay U3 paziuiHslx pazoenos Kypca;,

* cmpoumv 2paghpuku KeaopamudHou QYHKYUul, oOpamHol nponopyYuUoOHAaIbHOCMU,
QYHKYUU 8UOA: y — \[x s y=3x s

* uccredoeamsv hyHKYuio no ee cpapuxy.

B noBceHeBHOM KU3HH U NIPH U3YYE€HUH APYTUX MPeIMETOB:

* ULTIOCMPUPOBAMb C HOMOWDBIO 2PAPUKA PEabHYIO 3A8UCUMOCTb UTU NPOYECC NO
UX XApaKmepucmuKam.

Texcmosvle 3a0auu
Yyamuicsa Hay4YuTCH:
* Pemath HECJI0KHBIE CIOKETHBIC 3a7]a4d Pa3HBIX TUIIOB HAa BCE apU(METUUECKUE
JIENCTBUS,
* CTpPOUTH MOJIEIh YCJIOBHS 3adaud (B BHUAC TaOJHIIBI, CXEMbI, PUCYHKA WA
yYpaBHEHMUS), B KOTOPOI TaHbl 3HAYEHHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIUYHH,
C LIEJIbIO MMOUCKA PEIICHUS 3a/1a4H;
* OCYIIECTBJISITH CIOCOO TOWCKA pEIICHUs 3a7adyd, B KOTOPOM pacCyXkIeHUE
CTPOMTCS OT YCJIOBHUS K TPEOOBAHUIO WJIM OT TPEOOBAHMUSI K YCIOBHIO;
* COCTaBJIATH IJIaH PEIICHUA 3a]1a4u;
* BBIICIATH ITAIbl PELICHUS 3a/1a4H;
* MHTEPIPETUPOBATH BBIYMCIUTEIBHBIE pPE3yJIbTAaThl B 3aJade, HWCCIEN0BAThH
MOJYYEHHOE PEIICHUE 334K,
* 3HATh PA3JIMYUE CKOPOCTEH OOBEKTa B CTOSUYEH BOJE, MPOTUB TEYCHUS U TIO
TEUCHUIO PEKU;
* pemaTh 337241 Ha HAXO0XK/ICHUE YaCTH YMCJIa U YKCJIA 10 €T0 YaCTH;
* peliaTth 3aJlaud Ppa3HbIX THUIOB (Ha paboTy, Ha TOKYIIKH, Ha JBHXKEHHUE),
CBSI3BIBAIOIIUX TPU BEJIMYUHBI, BBIJEISATH 3TH BEJIMYMHBI U OTHOLICHUS MEXAY HUMU;
* HaxXOAUTH IMPOLIEHT OT YKCJIa, YUCIO MO MPOLEHTY OT HETO, HAXOJUTh IPOLIEHTHOE
CHI>KEHUE WJIM IPOLIEHTHOE MOBBIIEHUE BEJINYHHBI;
* pemaTh HECIOKHBIE JIOTHUYECKHUE 33/1a4l METOJOM PACCYKICHUMU.
B noBceHeBHOM KU3HU U IPHU U3YYEHUHM JAPYTUX NPeIMETOB:



BbIABUI'aTb TUIIOTC3bI O BO3MOJKHBIX HPCACIIbHBIX 3HAYCHUAX HCKOMBIX B 3a7a4C

BEJIMYUH (71e7aTh TPUKHUJIKY).

Yyammiics moJy4ur BO3MOKHOCTb HAYUYUThCH:

peulams npocmoule U CIOJCHblEe 3a0auu pPA3HbIX MUN08, a makdce 3a0ayu
NOBbILUEHHOU MPYOHOCMU,

UCNONIL306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CIONCHBIX 3a0al 015
HOCMPOeHUst NOUCKOBOLL CXeMbl U peuleHUs 3a0ay;

PA3IuLams Mooeib meKcma u Mooelb peuleHust 3a0adu, KOHCMpPYUposams K 00HOU
MOOeU peuleHUsl HeCIONCHOU 3a0ayu pazHvle MOOeau meKCma 3a0adu,

3HAMb U NPUMEHAMb 00a cnocoba noucka pewlenus 3aday (om mpebdo8anus K
YCI0BUIO U OM YCIOBUSL K MPeDOBAHUIO);

MOOENUPOBAMb PACCYHCOEHUsT NPU NOUCKe DeuleHuUss 3a0ai ¢ NOMOwbio 2pag-
cxembl,

8b10€I5IMb IMANbL PEUEHUS 3A0a4U U COOEPAHCAHUE KAHCO020 IMAanda,

yMemsb 8blOUPaAMb ONMUMATLHBIU MEMOoO peuleHus 3a0adu U 0CO3HABAMb 8blOOP
mMemooa, paccmMampuéams paziuyHvle Memoobl, HAXO00UmMb pAa3Hble peuleHus
3a0ayu, eciu 603MOHNCHO,

AHATUZUPOBATNL 3AMPYOHEHUS. NPU PeUeHUU 3a0al,

BLINONIHAMbG — PA3TUUHBLE npeoopazoeanus NpeolodNCeHHOU 3a0auu,
KOHCMPYUpo8ams HOBble 3a0ayll U3 OAHHOU, 8 MOM Yuciie 0Opammubie;
UHMeEPNPemuposams  GbIYUCTUMENbHbIE Pe3YIbmamvl 8 3a0aue, UCCIe008amb
NOJyYeHHOoe peuleHue 3a0adu,

AHAU3UPOBATNL  BCEBO3MOIICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08)YX
00beKmMo8 U UBMEHEeHUe UX XaApaKkmepucmuk Hpu COBMECMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosinue) Npu peuleHuu 3a0ay Ha O0BUdNCEHUe 08X
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,
uccnedo8ams 8CeB03MONCHbIE CUMYAYUU NPU peuleHuU 3a0ad Ha O8UdCEHUE NO
peKe, paccmampueams pasHvle CUCmemvl omciema,

peuiams pazsHooOpasHvle 3a0a4l «Ha Yacmuy,

peuiamsv U 000CHOBLIBAMb CB0€ peuleHUue 3a0ay (8blOendmb MAmemMamuieckyio
OCHOBY) HA HAXOJCOeHUe Hacmu YUCIAd U YUCIa NO €20 4Y4acmu HA OCHOGe
KOHKPEMHO20 CMbICIA OpOoOU;

0co3Ha8ams U 0OBACHAMb UOEHMUYHOCb 3a0ay PA3HBIX MUNOS, CEA3bIEAIOUIUX
mMpu 8eIUdUNbL (HA pabomy, Ha NOKYNKU, HA OB8UMCEHUE), blOENAMb MU 8eIUUUHDB]
U OMHOWeEHUss MedxcOy HUuMU, NPUMEHAmb UX Hpu peuwleHuu 3aoad,
KOHCMPYUpo8ams coOCmeenHbvle 3a0ay YKA3AHHbIX MUN08;

61a0emb  OCHOBHLIMU ~MemoOamMu peuleHus 3a0ai Ha cMmecu, CHidaewl,
KOHYeHmpayuu,

pewiamsv  3a0auyu  HA NPOYEeHmMbvl, 6 MOM HUCAe, CLONCHblE NPOYEHMbl C
000CHOBAHUEM, UCNOIB3YSL PA3HBIE CNOCOODL;

peuiams 1o2uyecKue 3a0a4u pazHublMu cnocobamu, 6 mom ducie, ¢ 08yms 61oKkamu
U ¢ mpems 610Kamu OAHHBIX C NOMOWbIO MAOIUY,



* pewamsv 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6eposimHOCMeEU HA OCHOB8E
UCNOIb308AHUS U3YUEHHBIX MemO0008 U 0O00CHOB8bIBAMb peuleHUe;

* peulamv HeCl0JHCHbIe 3a0ayu N0 MAmemMamuiecKou cmamucmuke,

* 061a0emb  OCHOBHLIMU ~ MemOOAMU  peuleHUus  CIOHCemHbIX  3a0ay.
apugmemuueckutl, aneeopauyeckuil, nepebop 6apUAHMO8, 2eoMempuyecKull,
epaguueckutl, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSX.

B noBceqHeBHOI JKM3HU M IPU U3YyYE€HUM APYTUX MPEAMETOB:

* 8blOENAMb NPU peuleHuu 3a0a4 XapaKxmepucmuku paccmampueaemol 8 3aoaye
cumyayuu, OmiuyHvle OmM pealbHulX (me, Oom KOMOpvlX AOCMPAUpoBaAIuUcy),
KOHCMpPYUpo8ams HOGble CUMyayuu ¢ Y4emom OdMUx Xapakxmepucmuk, 8
YACMHOCMU, NPU peuleHuu 3a0ad HA KOHYEeHmpayuu, Y4umovléams HJIOMHOCHLb
geujecmsa,

* pewiamv U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DACCMOMPEHUS PealbHbIX
cumyayuii, 8 KOMopwIX He Mpedyemcs: MOYHbBIL bIYUCTUMENbHBIL Pe3YIbman,

* peuwiams 3a0ayu Ha O8udceHue no peKe, paccmampueas pAa3Hble CUcCniembsl
omcuema.

Hcmopus mamemamuxu

Yyammiica HayYuTCs:

* OIKMCBIBATH OTJEIBHBIE BBIIAIOIIUECS PE3YJIbTATHI, IOJIYYEHHBIE B XO/1€ PA3BUTHUSA

MAaTEeMaTUKH KaK HAyKH;

* 3HaTb IIPUMEpPbl MATEMAaTUYECKUX OTKPBITUM M HX AaBTOPOB, B CBSI3H C

OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEN;

* IIOHMMAaTh POJIb MATEMATHUKU B pa3sutun Poccum.

Yyammiics moJay4ur BO3MOKHOCTh HAYYUTHCH:

* Xapaxkmepuzoeams 8KIA0 8blOAIOUWUXCA MAMEMAMUKOS8 8 PA38UmMuUe MamemamuKy
U UHBIX HAYYHBIX 0Oaacmell;

* NOHUMAM®b POab Mamemamuku 6 paseumuu Poccuu.

Memoowt mamemamuxu

Yyamuiica HAy4YUuTCs:

* BBIOMpATh MOJXOJSANINN HM3YUYCHHBIH METON IS PEIICHHUs] W3YyYEHHBIX THUIIOB

MaTeMaTH4YECKHX 3a/ad4;

* NPUBOJMWTH NPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B OKpPYXKaroLIEl

JNENCTBUTEIBHOCTU Y IPOU3BENCHUSAX UCKYCCTBA.

Yyammiics nmoJy4ur BO3MOKHOCTh HAYUYUTHCH:

* UCNOTBL3YSL U3VUEHHblE Memoobl, NPO8OOUMb O00KA3AMEeNbCMeEo, BbINOIHANb
onposepoicenue;

* 8blOUPaAMb U3YUEHHbIE MeMOObl U UX KOMOUHAYUU ONl5 peUleHUss MAMeMamuieckux
3a0a4;

* UCNOTIBL306AMb MamemMamuyeckue 3HaHus Ol ONUCAHUS 3AKOHOMEPHOCmeU 8
OKpYdfcaroueti 0etucmeumenbHOCmu U NPoU38e0eHUsIX UCKyCccmeda,

* npuMeHAmMb  npocmeliuiue  NPOSPAMMHblE  Cpeocmeéd U JNeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MAmeMamuidecKux 3a0au.



9 kjaacc

Hepasencmea

BbInyCKHUK HAYYHTCSI:

* IOHUMATh TEPMHUHOJIOTHUIO M CUMBOJIMKY, CBSI3aHHBIC C OTHOIIICHNEM HEPABEHCTRBA,
CBOMCTBA YMCJIOBBIX HEPABCHCTB;

* pemaTth JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW M WX CHUCTEMBI, pelaTh
KBaJIpaTHBIC HEPABEHCTBA C OMOPOI Ha rpaduueckue mpeICTaBICHHS,

* IPUMEHSATH almapar HEPaBeHCTB I PEIICHUS 3aJad W3 Pa3IUYHbIX DPa3/IelioB
Kypca,

* omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSIMH: YHCIOBOE HEPAaBEHCTBO,
HEPaBEHCTBO, PCIICHNE HEPABEHCTBA;

* MPOBEPSATH CIPABEIIIMBOCTD YHCIOBBIX HEPABEHCTB;

* pemaTh JIMHCWHBIC HEPABEHCTBA W HECJIOXKHBIE HEPABEHCTBA, CBOMSINUECS K
JIMHCHUHBIM;

* pemaTh CUCTEMbI HECJIOKHBIX TMHEHHBIX HEPABECHCTB;

* TMIPOBEPSTH, SBJSICTCS JIU TaHHOE YUCIIO PEIICHHEM YpaBHEHHsI (HEPABEHCTBA);

* M300paXkaTh pEIICHHSI HEPABEHCTB M MX CHCTEM Ha YHCIIOBON TIPSIMOM.

B noBceiHeBHOM KU3HHU ¥ TPH U3YUYEHHHU APYTUX NMPEIMETOB:

* COCTaBJIATh M PEIIATh JTUHEHHBIC HEPABEHCTBA IPU PEIICHUH 3a/1a4, BOSHUKAIOIINX
B IPYTUX YIeOHBIX TIPEeIMETAX.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHUTHCS:

* oceoumb  pazHooOpasHvle Npuémsbl 00KA3aMeNbCM8a HEPABEHCMS, )8EPEHHO
NPUMEHAMb annapam Hepagencma O0Jisl peuleHusi pa3Ho0OPAHbLIX MAMeMamu4ecKux
3a0ay, 3a0ay U3 CMeMCHbIX NPeoMemos U NPaAKMuKU,

* npUMeHAMb epaghuieckue npedcmasienusi 0Jisl UCCIe008aAHUSL HEPABEHCME, CUCHEM
HepageHcmas, cooeparcaujux OyKeeHHble KO duyuenmol;

* Onepupoeamv HNOHAMUAMU. HEPABEHCMEO peuleHue HepaseHCcmsda, o001acmo
onpeoeneHus ypasHerus (Hepasencmea, CUCmemMbl YPAGHeHUll WU HePABEHCME),

* UCNONB308AMb MEMOO UHMEPBATI08 O/ peuleHUs: Yeavlx U OpoOHO-PAYUOHAILHBIX
HepageHcms,

* pewiams TUHElHble HEPABEHCMEA C NAPAMEMPAMU.

B noBceHeBHOM KM3HU M NPHU U3yYE€HHHU JPYTHUX NMPEIMETOB:

* cocmasenamev U pewamsv CUCmembl JUHEUHLIX YPAGHEHUll, HepaseHCms npu
peuienuu 3a0ad Opy2ux y4eOHblX npeomemos;

* BBINOJIHAMb OYEHKY NPABOON000OUs pe3yibmamos, NoNYUAeMblX Npu peuleHuu
cucmem JTUHENHbIX YPAGHEHUL U HEPABEHCME NPU peuleHul 3a0a4 Opyeux y4eOHbulx
npeomemos;

* 8bIOUPAMb COOMEEMCMBYIOWUE YPABHEHUsl, HEPABEHCMEA UMU UX CUCTeMbl OJis
COCMABNEHUsI MAMeMamuyeckol Mooenu 3a0aHHOU peanbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4U;



* yMemb UHMepnpemuposams NOJIYUeHHbIN NPU peuleHuu YypasHeHus, HepaseHCcmed
UMY cucmemvl pe3yibmam 6 KOHMeKCcme 3A0aHHOU pPeanrbHOU CUmyayuu uiu
NPUKIIAOHOU 3A0aU.

Dyuxyuu

BbInyCKHUK HAYYHUTCH:

* IOHUMAThb W MCHOJIb30BaTh (PYHKIMOHAIbHBIE TIOHITHUS, SA3BIK (TEPMHUHBI,
CUMBOJINYECKHE 0003HAYEHNS );

* CTPOUTH TpaUKU dBJIEMEHTApHBIX (YHKIIMMI, HCCIIEeOBAaTh CBOWCTBA YHMCIIOBBIX
(yHKLMIA Ha OCHOBE U3YyUEHHMsI IOBEICHUS UX Tpa(UKOB;

* MOHUMAaTh (PYHKIMIO KaK BKHEHIITYI0O MaTeMaTHYECKYI0 MOJENb IS OMHCAHHS
MIPOIIECCOB U SIBJICHUI OKPY’KAIOIIETO MUPA, MPUMEHSTH (DYHKIIMOHATBLHBIHN S3BIK JIJIS
OTMHCAHUs U UCCIEAOBAHUS 3aBUCUMOCTEN MKy (PU3NUECKUMH BETUUMHAMU;

* IOHUMATb U UCTOJIb30BaTh S3bIK TOCIE0BATEILHOCTEN (TEPMUHBI, CHMBOJIMYECKHE
0003HauCHNS)

* IPUMEHATh (POPMYJIbl, CBA3aHHBbIE C AapU(PMETHUYECKOW U TE€OMETPUUYECKOU
MPOTpeCcCUsiMU, W ammapar, cHOPMUPOBAHHBIM MPU H3YUYCHHH APYTHX pa3lesioB
Kypca, K pelIeHHUIO0 3a/1a4, B TOM YUCJIE ¢ KOHTEKCTOM U3 PEasIbHOM KU3HU;

* HaxOJUTh 3HAUYCHUE (QYHKIIUH 10 3aJaHHOMY 3HAUCHHIO apTyMEHTA;

* HaxOJUTh 3HAYCHHE apTyMEHTAa IO 33JJaHHOMY 3HaUCHUIO (DYHKIIUU B HECIOKHBIX
CUTYaIusIX;

* ONpENENATh MOJIOKEHHWE TOYKH MO0 €€ KOOpAWHATaM, KOOPJAUHATHI TOYKHU IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

* mo rpaduKy HaxoIuTh OOJACTh OINpEAENICHUS, MHOKECTBO 3HAYCHHUM, HYIH
(GyHKIIUY, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHUs U yOBIBAHMS,
HauOoJIbIlIee U HAaUMEHbIIIee 3HaYeHUs (QYHKIIHH;

* MpOBEPsATh, SBISETCA JU JaHHBIA Trpaduk rpaduKoM 3adaHHONW (DYHKITUU
(JIuHEWHOM, KBaIpaTUYHOU, 0OpaTHOMN MPONOPLUHUOHATBHOCTH);

* ONpENeNATh MPUOIMKCHHBIE 3HAYCHHSI KOOPAUHAT TOUKH IepecedeHus rpa(ukos
byHKIMI;

* omepupoBaTh Ha 0a30BOM ypOBHE TMOHITHSIMH: MOCIEAOBATEIHHOCTS,
apudmeTryeckas nporpeccusi, reoMeTpuuecKas mporpeccus;

* pemiath 3aJaud Ha MPOTPECCHHM, B KOTOPBIX OTBET MOMKET OBITh MOJy4YeH
HETOCPEICTBEHHBIM TOICUETOM 0€3 IpuMeHeHUsT (HOpMyI.

B noBceHeBHOM KM3HM ¥ IPH U3YUYEHUHU APYTUX NPeIMETOB:

* HCIOJIb30BaTh rpaMKu PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEHN ISl ONpeIeICHUS
WX CBOWMCTB (HaMOOJIbIIINE W HAaWMEHBIIINE 3HAYCHUSI, IPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS, 00JIACTH TOJOKUTENBHBIX U OTPUIATEIbHBIX 3HAYCHHUN U T.11.);

* WCIOJIb30BaTh CBOMCTBA KBAAPATUUHOMN (QYHKITNH U €€ Tpad UK MpH PEeIIeHNH 3a1a4
U3 JPYTUX Y4EOHBIX MTPEIMETOB.

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCS:

* NPOBOOUMb UCCIE008AHUSL, CEAZAHHbBLE C U3YUEeHUeM C8OUCME DYHKYULL, 8 MOM YUcle
C UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8e 2pPAQUKO8 U3VUEHHBIX QYHKYULL
cmpoums  Oonee ClOdCHble 2paguKku  (KycOUHO-3a0aHHble, C  «BbIKOJIOMbLMUY
MmouKamu u m.n.);



* UCNONBL308aMb (DYHKYUOHATbHBIE NPEOCMABNIeHUs U C80UCMBA QYHKYUL peuleHus
Mamemamuyeckux 3a0ay U3 paziudHsvlx pazoenos Kypca;,

* peuams KOMOUHUPOBAHHbLE 3A0aYU C NPUMEHEHUEeM POPMYIN-20 YleHd U CYMMbl
Neps8viX N UIeHO8 apuhmemuyeckoll u 2eoMempuiecKol npoepeccuil, NPUMeHsIs npu
IMOM annapam ypaeHeHull U HepaseHCcms;

SNOHUMAMb  APUDMEMUUECKVI0 U 2e0MEeMPUYECKYI0 Npocpeccuu Kak @QyHKyuu
HamypaibHO20 apeymMeHma, Ces3vl8ams apUu@PMemuyecKyro npoepeccuro ¢ IUHetHbIM
POCIOM, 2e0MEMPUYECKYIO — C IKCNOHEHYUATLHBIM POCIOM,

* onepupoeamv NOHAMUAMU. DYHKYUOHATLHASL 3A8UCUMOCTb, (DYHKYUA, 2paghux
@yHKyuu, cnocobvl 3a0anus QYHKYuUU, apeymenm u 3HayeHue QyHKyuu, odbracms
onpeoeleHus U MHONCECMB0 3HAYEHUl QYHKYUU, HYIu @QYHKYUU, HPOME’CYMmKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb PYHKYUU, YeMHOCb/HeUemHoCMb OYHKYUU,

* cmpoumv epapuxu KeAOPAMuUyHoOU QYHKYULL,

* Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOIb308AMb NPeodPa3068aHUs 2pagpuka
@ynxyuu y=f(x) ons nocmpoenus 2pagukos GyHKyuil y — af (kx+b)+c,

* uccnedoeamsv hyHKYuio no ee cpapuxy;

* HAX0O0UMb MHONCECMBO 3HAYEHUL, HYIU, HPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

* onepuposamv NOHAMUAMU: NOCIE008AMENLHOCTb, APUDMEMUUECKAsi NPocpeccusl,
2eomMempuiecKkas npospeccusi;

* pewiams 3a0ayu Ha APUGMEMULecKyIo U 2eOMeMPULecKyio NPocpeccuro.

B noBce1HeBHOI KU3HH U TIPU U3YYEHUH APYTUX MPEAMETOB:

* WLTIOCMPUPOBAMb C HOMOWBIO 2PAPUKA PealbHYI0 3a8UCUMOCb UTU HPOYECC NO
UX XApaKmepucmuKkam,

* UCNONIL308AMb CEOUCMBA U SPAPUK K8AOPAMUYHOU PYHKYUU NPU peueHUU 3a0ay
u3 Opyaux y4eoHvix npeomemos.

InemeHmol NPUKIAOHOU MAMEMAMUKU

BbINyCKHUK HAYYHUTCS:

* MCITOJIB30BATh B XOJIC PEIICHUS 3a]1a49 dJIEMEHTAPHBIC ITPEICTABICHUS, CBSI3aHHBIC C
NPUOJIMKCHHBIMH 3HAYCHUSIMU BEJINYMH;

* KCIIOJIb30BATh MPOCTCHIINE CIIOCOOBI TIPEACTABICHUS U aHAJIN3a CTATUCTHYCCKUX
JIAHHBIX;

* HAaXOJIMTh OTHOCUTEIILHYIO YaCTOTY ¥ BEPOSITHOCTD CIIy4alHOTO COOBITHS;

* pemiaTh KOMOWHATOPHBIC 3aJadyd Ha HAXOXJICHHE 4YKCIAa OOBEKTOB HJIH
KOMOMHAIINI;

* UMEThb TPEJACTABJICHHE O CTATHCTHYCCKUX XapaKTEPUCTHKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

* pemiath NPOCTEHIIME KOMOWHATOpHBIC 3aJa4yd  METOJOM  TPSIMOTO |
OpraHU30BaHHOTO Mepedopa;

* TMPEICTaBJIATH IaHHBIC B BHJIC TAOJHII, TUarpamMM, rpauKoB;

* gyuTaTh HH()OPMAITUIO, TPEIICTABICHHYIO B BUC TAOJIUIIBI, TUArpaMMBbIl, rpaduka;
* OMNpENeysITh OCHOBHBIC CTATUCTHYECKUE XapaKTEPUCTUKU YMCIIOBBIX HAOOPOB;

* OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEHINNX CITydasix;



* UMCTh IIPEACTABJICHUEC O POJIM 3aKOHA OOJBIINX YHCEI B MACCOBBIX SIBJICHHUSIX.

B noBceHeBHO KM3HU ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

* OIICHMBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOIOM Iepedopa;

* UMETh TPEJCTABJICHUE O POJU TPAKTUYECKU JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHI;

* CpaBHHMBATh OCHOBHBIC CTATUCTUYECKHE XapPaKTCPUCTUKH, TIOJTYYEHHBIC B
MpoIIecce perieHus MPUKIAHON 3a/1aui, H3yUYCeHUs PeaTbHOTO SIBJICHUS,

* OIIEHWBATh BEPOSTHOCTH PEATHHBIX COOBITUH U SBIICHUN B HECIIOKHBIX CUTYAITUSX.
BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

* NOHAMb, YMO YUCTIO8ble OAHHbIE, KOMOPble UCNONb3YIOMCS O XaPaKmepucmuKu
00bEKMO8 OKPYHCAIOUWe20 MUpa, AGIIOMCL NPeUMyUeCmEeHHO NPUOTUNCEHHBIMU,
YMo no 3aNuUcU NPUOIUNCEHHBIX 3HAUEHULL, COOePIHCAWUXC 68 UHPOPMAYUOHHBIX
UCTNOYHUKAX, MONCHO CYOUMb O NOSPEULHOCIU NPUOTUNCEHUSL,

* NOHAMb, YMO NOSPEULHOCTb PE3YIbMama blYUCIeHUL OOINCHA ObIMb cCoUMepUMAa
C NOZPEUHOCMbIO UCXOOHBIX OAHHBIX,

* npuobpecmu NepeoHA4ANbHbLIL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU
onpoca 00WECMBEHHO20 MHEHUs, OCYWeCmeIams UX aHaIu3, npeocmasisamy
pe3yibmamsl Onpoca 6 8uoe mabauysl, OUASPamMMbl;

* npuobpecmu ONbIM NPOBEOCHUsI CAVHUAUHBIX IKCNEPUMEHMO8, 6 MOM Uucie ¢
HOMOUWBIO KOMNBIOMEPHO20 MOOEUPOBAHUSL, UHMEPNPEMAYUU UX pe3yibmamos,

* HAYYUMbCs HEKOMOPLIM CHEeYUAIbHbIM NPUEMAM PeueHUsi KOMOUHAMOPHbBIX
3a0ay;

* onepupoeamv NOHAMUAMU. DAKMOPUATL HUCAA, NEPEeCMAHOBKU U COYemaHusl,
mpeyeonvuuk Ilackans,

* NPUMEHAMb NPABUTIO NPOU3BEOEHUS. NPU PeuleHUU KOMOUHAMOPHBIX 3a0a4,

* onepupoeamv NOHAMUAMU: CIYYAUHBIL ONbIM, CAYYAUHbIL 6b100p, UCnbIMAaHUe,
aneMeHmapHoe  ciyuaiHoe  cobvimue  (Ucxod), Klaccuueckoe —onpeoeieHue
8EPOSAMHOCMU CIYYAUHO20 COObIMUSL, ONePayuu Hao CIYYAUHbIMU COOBIMUAMU,

* pewiams 3a0ayu HA BbIYUCTIEHUE BePOAMHOCMU ¢ NOOCHEMOM KOJIU4ecmsed
BAPUAHMOB C NOMOUBIO KOMOUHAMOPUKLL.

B noBceHeBHO KM3HU U IPH U3YUYEHUH APYTUX MPeIMETOB:

* ussleKamv,  UHMepnpemuposamsv U npeobpazosvieamv  UHGopmayuio,
npeocmasiieHHyo 68 mabauyax, Ha OUaAspamMmax, apaQurax, ompancarouyio
CBOUCMBA U XAPAKMEPUCMUKU PEANbHbIX NPOYECCO8 U S8eHULL,

* onpeoenamv CMAmMuUcCmuyecKue Xapakmepucmuku 6blOOpoK no madbauyam,
oUazpammam, epaguKam, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCTIU OM YeaU PeUuleHUs]
3a0ayu,

* OYeHUBamb EPOMHOCHb PEATIbHBIX COOLIMULL U ABTEHUL.

Texcmosvie 3a0auu
BbInyCKHUK HAYYHTCH:

* Pemrath HECI0KHBIE CIOKETHBIE 3a7]a4d Pa3HBIX TUIIOB HAa BCE apU(METHUECKUE
JIENCTBUS,



* CTpPOUTH MOJIETh YCJOBHS 3adaud (B BHUAC TAOJNHIIBI, CXEMbI, PUCYHKA WIIA
ypaBHEHUs), B KOTOPOU JIaHbI 3HAYSHHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJINYMH,
C IIEJIBIO TTOMCKA PEIICHHUS 3a/1a4H;

* OCYIIECTBIISITh CIIOCOO TOWCKA pEIICHHs 3aJadd, B KOTOPOM pPacCyXICHHE
CTPOUTCSI OT YCJIOBUS K TPEOOBaHUIO WM OT TPEOOBaHUS K YCIOBUIO;

* COCTaBJISITh TJIAH PEIICHUS 33/1a4H;

* BBIJICTISTH ATAMBI PEIICHUS 3aa49H;

* WHTEPIPETUPOBATH BBIYMCIWUTEIBHBIC PE3yJbTaThl B 3ajade, WCCIEI0BATh

MOJTy4YE€HHOE PEIlIeHUe 3a/a4u;

* 3HATh pa3jM4uie CKOPOCTEH OOBEKTa B CTOSYCH BOJE, MPOTHUB TEUYCHHS W IIO

TEYCHUIO PEKU;

* pemiaTth 337a4d Ha HaXOXK/ICHUE YaCTH YMCia U YKCIIa TI0 €ro YacTu;

* pemiath 3aJa4d pa3HbIX THUIOB (Ha paboTy, HAa TMOKYIKH, Ha JBUXCHHE),

CBSI3BIBAIOIIUX TP BEIMYMHBI, BBIJCIIATH 3TH BEJIMUYMHBI U OTHOIIICHUSI MEXTy HUMU,

* HaXOJWTh MPOIIEHT OT YKCJIA, YHCIIO 1O MPOIIEHTY OT HEro, HAXOIUTh MIPOIICHTHOE

CHUKEHUE WJIH TIPOTICHTHOE MOBBIIICHUE BEIIMYNHBI,

* pemaTh HECJIOKHBIC JOTUYECKUE 3a1a9l METOIOM PACCyKICHUH.

B noBceaHeBHOI KM3HU ¥ TIPU U3YYEeHUH APYTUX MPeAMETOB:

* BBIJBUTATh THIIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAYCHUAX MCKOMBIX B 3a/1a4e

BEJIMYMH (7e7aTh TPUKHUJIKY).

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCS:

* pewiams npocmele U CAOJNCHblE 3A0a4U PA3HLIX MUN08, d MaKdice 3a0adu
NOBbILUEHHOU MPYOHOCMU,

* UCNONIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CJLONCHBIX 3a0ay OJisl
HOCMPOEHUs NOUCKOBOU CXeMbl U peUuleHUsl 3a0ay;

* paznudames MoOeb MeKCma u MoOelb peuleHus 3a0ayu, KOHCmpYyupo8ams K 0OHO
MOOeNU peuleHUsl HeCIONHCHOU 3a0ayl pazHvle MOOeaIU MeKCma 3a0ayil;

* 3HAMb U NPUMeHAMb 00a cnocoba noucka peuwienus 3aday (om mpebo8anus K
YCA08UIO U OM YCA08USL K MPeDOBAHUIO),

* MOOenuposams paccylicOeHuss npu NOUCKe peuleHUs 3a0ay ¢ NoMoubio epagh-
cxembl,

* 8blOEIAMb IMANDBL PEUEHUsl 3A0aYU U COOEPHCAHUE KAHCO020 IMANa;

* yMmembv 8b10UpamMb ONMUMATILHBIU MEeMOO peuleHus 3a0ayu U 0CO3HABAMb GblOOP
Memooa, paccmMampugams pa3iuyHvle Memoobl, HAXO00UmMb pa3Hble peuleHus
3a0ayu, eciu 603MONCHO,

* AQHATU3UPOBAMb 3AMPYOHEHUS. NPU PeUleHUU 3a0ay;

* BbLINOJIHAMDY pasznuinble npeoopazosanus NPeoNloNCeHHOU 3adauu,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM Yuciie 0Opammubie;

* UHMEPNPemupo8ams BbIYUCIUMENbHBIE pe3yabmamsl 6 3adave, UCCIed08amsb
noJIyueHHoe peuleHue 3a0adu,

* QHATUZUPOBAMb BCEBO3MOJCHBIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS O8YX
00beKmMo8 U UBMEHEeHUe UX XaApaKmepucmuk Hnpu COBMECMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) Npu peuleHuu 3a0ay Ha O0BUMNCEHUe 08X
00beKM0o8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSIX,



* UCCe008amsv 8Ce8O3MOCHbIE CUMYAYUU NPU peueHUuy 3a0ay Ha 08udceHue no
peKe, paccmampusams pasHvle CUCIeMbl Omcuemad,

* pewams pasHooOPasHble 3a0ayu «HA YACmuy,

* pewiams u 060CHOBHIBAMb CBOE peuleHue 3a0ay (8bl0elamb MAMEeMAMUYECKyHo
OCHOBY) HA HAXONCOEHUe Hacmu YUCId U YUCIA NO e20 YACmu HA OCHOGe
KOHKPEMHO20 CMbICIA OpooU,

* 0CO3HABAMb U 0OBACHAMb UOSHMUYHOCb 3A0aY PA3HbIX MUNOS, C8A3bIBAIOUJUX
mpu 8eIUYUHbL (HA pabomy, Ha NOKYNKU, HA O8UMCEHUE), 8blOENAMb MU 6eTUUUHBL
U OomHOweHUs MedcOy HUMU, NPUMEHAMb UX Hpu peweHuu 3aoad,
KOHCMPYUpo8ams cooOCmeenHvle 3a0a4 YKA3AHHbIX MUN08;

* 81a0emb OCHOBHLIMU MemoOaMu peuwleHus 3a0a¥ Ha cMecu, CHIABbl,
KOHYEeHmMpayuu,

* pewiams 3a0a4u HA NPOYEHMbl, 6 MOM Uucle, CIONCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNONb3YSL PA3HBLE CNOCODDL;

* pewiams 102uyecKue 3a0a4u pazHblMU CHOCOOAMU, 8 MOM Yucie, ¢ 08yMs Ol1oKamu
U ¢ mpems 610Kamu OGHHbIX C NOMOWBIO MAOIUY,

* pewiams 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposamuHocmeli HA OCHO8e
UCNONIL308AHUSA UZYYEHHBIX MEMOO08 U 0O0CHOBLIBAMNb peLleHUe,

* peuams HeCl0NHCHbLE 3a0ayU N0 MAMeMamuieckou Cmamucmuxe,

* 061ademv  OCHOBHLIMU ~ MEMOOAMU  peuleHus  CIONCeMHbIX  3a0ay:
apugpmemuueckutl, anreeopauyeckuil, nepeboOp BAPUAHMOB, 2eOMeMmpPUYecKUll,
epagureckutl, nPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBceHeBHOI KM3HHU U TIPH U3YYEeHUH APYTUX MPeAMETOB:

* 8blOeNAMb NPU peuleHuu 3a0ad XapaKxmepucmuku paccmampueaemoi 8 3aoaye
cumyayuu, OmiuyHvle Om pealbHulX (me, Oom KOMOpPbIX AOCMPALUPOBANUCY),
KOHCMPYUpo8amsb HOGble CUMYayuu ¢ Y4emom OdMmux Xapakmepucmuk, 8
YacmHOCMU, Npu peweHuu 3a0ay Ha KOHYEeHmpayuu, Y4umoléams NJIOMHOCHb
gewecmaa;

* pewiams U KOHCMPYUPOBAMb 3A0auu HA OCHO8E DACCMOMPEHUS PeanlbHblX
cumyayutl, 8 KOMopvix He MpeOyemcs MOYHbIL BbIYUCTUMELHBLU Pe3YIbmam,

* pewiams 3a0ayu HA OBUJICEHUE NO peKe, PACCMAMPUBAs pA3Hble CUCTEeMbl
omcuema.

Hcmopus mamemamuxu

BbInyCKHUK HAYYHUTCH:

* OIIMCBIBATh OTACIIbHBIC BBIJAIOIINECS PE3YJIbTAThI, IIOJYYCHHBIEC B X0J1€ PA3BUTHUA
MAaTE€MAaTHKHU KaK HAYKH;

* 3HaTb IIPUMEpPbl MATEMAaTUYECKUX OTKPBITUM M HX AaBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEN;

* IIOHMMAaTh POJIb MATEMATHUKU B pa3Butuu Poccum.

BI)IHyCKHI/IK MOJIYYUT BOZMOKHOCTb HAYYUTBHCH:



* Xapakmepu3osamb 8K1A0 GbZOCllOM/ﬂDCC}Z mMamemaniukos 6 paseumue mamemanmuxku
U UHbIX HAYYHDbIX 06]1&017’161/7,'
* NOHUMAMb POab MAMEMAMUKU 6 pa38Umuu Poccuu.

Memoowvr mamemamuxu

BoInyCKHUK HAYYUTCH:

* BBIOMpATh MOJXOJANINN H3YUYCHHBIH METON IS PEIICHUs] W3YYEHHBIX THUIIOB

MaTeMaTUYeCKHX 3a]1ay;

* MPUBOIUTL TPUMEPhl MAaTEMATHYCCKHUX 3aKOHOMEPHOCTEH B OKpyKaromiei

JCHCTBUTEILHOCTH M MPOU3BEICHUSX UCKYCCTBA.

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYUYHTHCSI:

* UCNONBL3YSL U3YUEHHble Memoobl, NPOBOOUMb OO0KA3AMENbCMBO, BbINOJIHAMb
onpoeepocenue,

* 8bIOUPAMb U3VUEHHbLE MeMOObl U UX KOMOUHAYUY 0I5l peuleHUs MAmeMamuyecKux
3a0a4;

* UCNONIBb306AMb MamemMamuyeckue 3HaHus OJisl ONUCAHUS 3AKOHOMEPHOCmel 8
OKpYofcaroweli 0etiCmeumenbHOCmu U NPouU38e0eHUsxX UCKYCCmad,

* NpUMeHAmb  npocmeliuiue  NPOSPAMMHblE — CpeoCcmeéd U IJNEeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbl NPU PeUleHUU MAMeMamuiecKux 3a0au.

2. Copepxanue Kypca ajaredpbl 7-9 Kiaccel

Conepxanue Kypca anredopsl B 7-9 kiaccax MPEACTaBICHO B BUAE CIEAYIOIINX
COJlepKaTeNbHBIX  pa3fenoB: «Auaredpa (Aare0pamyeckue BbIPaKeHMS,
YPaBHEHHUSI, HePaBeHCTBAa)», «UmucjaoBble MHOXKeCTBa», «DyHKIUW,
«JJIeMEeHTBhl TNPHUKJIAJAHON MaTeMaTHKH», «AJredpa B HCTOPUYECKOM
Pa3sBUTHI.

Conepxxanue pasnena «AJdaredopa» (GopMupyeT 3HaHHS O MaTEMaTUYECKOM
A3bIKE, HEOOXOUMBIE ISl PEIICHHMs] MaTeMaTHYeCKUX 3a/iay, 3a7ad U3 CMEXHBIX
JUCIUIUIMH, a TakXKe MPaKTUYECKUX 3anad. M3yueHue martepuasia criocoOCTBYET
(GOpPMHUPOBAHUIO Y VYYAIIMXCA MaTEeMaTHYECKOrO arrmapata peuieHus 3aaad C
MMOMOILBIO YPABHEHHM, CUCTEM YPABHEHUW U HEPABEHCTB.

Marepuan maHHOTO paszfenia MPEACTaBlIe€H B acleKTe, CIOCOOCTBYIOIIEM
(GOpPMHUPOBAHUIO Y YUYaATUXCSI YMEHUS TMOJIH30BATHCS AITOPUTMAMHM, CYIIECTBEHHAS
pOJib MPU 3TOM OTBOAMUTCS PA3BUTUIO AITOPUTMUYECKOTO MBIIIJIEHUS — Ba)KHOU
COCTABJISIFOLIEN MHTEIIEKTYAIbHOTO Pa3BUTHUS YEJIOBEKA.

Copnepxxanne paszzgena «YuciaoBble MHOKECTBA»  HAIEJIECHO Ha
MaTeMaTUYeCKOe Pa3BUTHE ydaluxcs, (OPMUPOBAHUE Y HUX YMEHHUS TOYHO, CKATO
U SICHO M3J1araTh MbICJIY B YCTHOU M MMCBbMEHHOU peur. Marepuai pasziena pa3BuBacT
MOHSITUE O YUCJIE, KOTOPOE CBSI3aHO C U3yUYECHUEM JIEHCTBUTEIbHBIX YUCEN.

Llens copepkanus pazgena «@YHKOMHW» - TOJYyYEHHE IIKOJIbHUKAMU
KOHKPETHBIX 3HAHMA O (YHKUIMHM KaK Ba)KHEWIIEH MaTeMaTH4eCKOW Monenu st
OMMCAHUS U UCCIEIOBAaHUs Pa3HOOOPa3HbIX MPOLIECCOB U SBJICHHUM OKPYKAIOILIETO
Mupa. COOTBETCTBYIOIIUMN MaTepual CIOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS U



TBOPYECKUX CIMOCOOHOCTEH YyYalluxcsi, YMEHHIO WCIIOIh30BaTh PA3IMYHBIC SI3BIKU
MaTEMaTUKH (CIOBECHBIN, CHMBOJIMYECKUMN, TpapruuecKuii).

Conepxanue pazfena «JaeMeHThbI NIPUKJIATHON MATeMaTUKW» PACKPBIBAIOT
IPUKJIAHOEC U IMIPAKTUYECKOE 3HAYEHHUs MATEMaTUKA B COBPEMEHHOM MMUPE.
Martepuan gaHHOTO pazjena crnoco0cTByeT GOpMUPOBAHUIO YMEHUS IPEJICTABIIATD U
aHAIM3UPOBATh PATMUHYIO HHPOPMALIHIO, TOHUMAHUIO BEPOSITHOCTHOTO Xapakrepa
pealbHBIX 3aBUCUMOCTEN.

Paznen «Adaredépa B HMCTOPHYECKOM PAa3BUTHW» I[pPEIHA3HAYEH IS
(dhopMHUpOBaHUS TIPEICTABIICHUN O MAaTEeMAaTHKE KaK YaCTU YEJIOBEYECKOM KYJIbTYpHI,
JUTsE OOIIEro pa3BUTHS MIKOJBHUKOB, CO3JaHUSI KYJIbTYPHO - HCTOPUYECKON Cpebl
oOy4eHwus.

7 kJaacc:

AnredpanyecKkue BbIPpaKeHUsA. Y pAaBHEHUS
1. JluHeliHOe ypaBHeHHE C OTHOM MmepeMeHHOoM - 15 4

BelpaxxeHuss ¢ NEpeMEHHbIMH. 3HAYEHHE BBIPAXKEHUS C INEPEMEHHBIMH.
JlonmycTumble 3HAYEHUS NEPEMEHHBIX. Y paBHEHUE C OJHOM INepeMeHHou. KopeHpb
ypaBHeHUs. PaBHOCHIIbHBIE ypaBHEHUS. CBOWCTBA YpPaBHEHUM C OJIHOM TEPEMEHHOM.
YpaBHEHHE Kak MaTeMaTu4yecKass MOJEIb peajJbHOM cuTyauuu. JInHenHoe
YpaBHEHHE.

OcHosnass yerb —  CUCTEMATU3UpPOBATh W OOOOMIMTH  CBEACHUS O
npeo0pa3zoBaHusAX anreOpandecKux BBIPAKEHUN W pElIeHUH yYpaBHEHUH C OJHOM
IIEPEMEHHOM.

IlepBas Tema Kypca 7 Kjacca SIBJISIETCS CBS3YIOIIMM 3BEHOM MEXAY KypCOM
MaTeMaTHUKH 5—6 KIaccoB W KypcoMm anreOpel. B  Heil 3akperuistorcs
BBIUHMCIUTENbHbIE HAaBBIKA, CUCTEMATH3UPYIOTCS U OOOOLIAIOTCS CBEACHHUS O
npeo0pa3oBaHUsAX BbIPAKEHUN U PEIIEHUH YPaBHEHUH.

HaxosxieHne 3HaueHuil YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH Aa€T BO3MOXKHOCTh
NOBTOPUTH C YYaIIUMHUCS MPaBUIIA JEUCTBUM C PALMOHAIIBHBIMHA YUCIAMU. Y MEHUS
BBITIOJHATh apu(METHUYECKUE JIEHCTBUS C PAUOHATBHBIMU YHCIIAMHU SBISIOTCS
OTIOPHBIMU JJI BCero Kypca anreOpol. CreayeT BBISICHUTb, HACKOJIBKO IPOYHO
OBJIQJICNI UMHU YYaIlluecs, U B cllydyae He0OXOJUMOCTH OpPraHU30BaTh MOBTOPEHHE C
LEeNbI0 JIMKBUAAIMKA BBIABIEHHBIX NpoOenoB. Pa3BUTHIO HABBIKOB BBIYMCIICHUMN
TNOJKHO YAENATHCS CEPhE3HOE BHUMAHUE U B JaJIbHEUILIEM ITPU U3YYEHHUU APYTUX TEM
Kypca anreophl.

BceBsa3m ¢ paccMOTpeHHMEM BOMNpPOCa O CPAaBHEHUM 3HAUYEHUN BBIPAXKEHUUN
PaCIIMPSIOTCSA CBEIECHUS O HEPABEHCTBAX: BBOAATCA 3HAKW HEPABEHCTB, JAETCA
IIOHATHE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpenun mnpeoOpa3oBaHUil BbIpaKeHU (HOpMaTbHO-ONEpPAaTUBHBIE
YMEHHS OCTAIOTCSA HAa TOM K€ YPOBHE, yJaIIHECS IOJHUMAIOTCS HA HOBYIO CTYIIEHD B
OBJAJCHUN Teopueil. BBOAATCA NOHATHUSA «TOXKIECTBEHHO PABHBIE BBIPAKEHUS,



(TOXKIECTBO», «TOXKICCTBEHHOE MPEOOPa30BaHUE BRIPAKESHUNY», COAEPIKAHNE KOTO-
PBIX OyIET MOCTOSTHHO PACKPBIBATHCS U YTIIYOJIATHCS IPU U3YUEHUH TpeoOpa3zoBaHu
pasNuyHbBIX  anreOpanyeckux BblpakeHud. [lomuepkuBaercs, UYTO OCHOBY
TOK/IE€CTBEHHBIX TPEOOPa30BaHUN COCTABIISIIOT CBOMCTBA JEHCTBUIA HAJ YUCIAMHU.

VYcunuBaeTcs poJib TEOPETUUECKUX CBEICHUI MPU PaCCMOTPEHUHU ypaBHEeHUM. C
IIEJIBI0 00ECIeYeHUs OCO3HAHHOTO BOCTIPUATUS YUYAITUMHUCS aJITOPUTMOB PEIICHUS
YPAaBHEHHN BBOJHUTCS BCHOMOTATEIbHOE IOHSITUE PABHOCUJIBHOCTH YPaBHECHUM,
GOpMYTUPYIOTCSI H  Pa3bACHSIOTCS HA KOHKPETHBIX TPHMEpPax CBOMCTBA
PaBHOCHJIBHOCTH. JlaeTcs MOHATHE TMHENHOTO YPABHEHHUS U UCCIEAYETCS BOMPOC O
quclie ero KopHeil. B cucteme ynpaxknenuid ocoboe BHUMaHHUE YIEISIETCS PEIICHUIO
ypaBHEHUH BUa ax = bripu pa3inuyuHbIX 3HaUeHUsX a U b. [Iponomkaercs padora 1o
(GOpPMHUPOBAHHUIO Y YYAIIMXCS YMEHHUS KCIOJB30BaTh armapaT YpaBHEHUN Kak
CPEACTBO ISl PEIICHUS TEKCTOBBIX 3a7a4. Y POBEHb CIIO)KHOCTH 334a4 31€Ch OCTAETCS
TaKUM K€, Kak B 6 Kiacce.

AsredOpanyecKue BbIPaKeHUs.
2. Ileanblie Bbipa:kenusi. CTeneHb ¢ HATYPAJbHBIM MOKa3aTejieM — 52 4
ToxnectBo. ToxaecTBEHHbIE MPEeOOpa30BaHUsl aNreOpandecKux BbIPAKEHUU.
Jloka3aTenbcTBO TOXAECTB. CTENEHb C HATYpAJIbHBIM IOKA3aTENeM U €€ CBOMCTBA.
Onnownensl. OHOWIEH CTaHAAPTHOTO BHUia. CTENEHb OJJHOWICHA.

OcHosHnas yenb — BBIPAO0OTATh YMEHHUE BBIMOIHATH ACHCTBUS HAJ CTETICHSIMU C
HaTypaJlbHbIMU MTOKA3aTEIAMHU.

B naHHOM TeMe paeTcs onpenereHHue CTEIEHU C HaTypalbHbIM MOKa3areinem. B
Kypce MaTeMaTUKu O KJjlacca ydaluecs yKe BCTPEHaIUCh ¢ IPUMEpaMu BO3BEICHHUSI
Yyucesl B CTENEHb. B CBA3M C BBIUMCIEHHEM 3HAYEHMM CTENEHHM B 7 Kjacce
JNAeTcs MPEACTABICHUE HAXOXKJACHUM  3HAYEHUM  CTENEHHM C  MOMOIIBIO
KaJIbKYJISITOpa. PaccmaTpuBarOTCs CBOKMCTBA CTENIEHU C HATYPAJIbHBIM IIOKA3aTEIEM.
Ha npumepe nokazarenbcTBa CBOMCTB CTEIIEHU y4allUuecs BIIEPBBIE 3HAKOMSTCS C
JI0Ka3aTelbCTBAMH, TPOBOJAMMBIMU Ha anreOpamdeckom wMatepuane. CBoilcTBa
CTENEHU C HATYPAJIbHBIM MOKA3aTEJEM HAXOAAT NPUMEHEHHE NPU YMHOKEHUH
OJHOYJIEHOB M BO3BEJICHHM OJHOWICHOB B CTEIEHb. [Ipn HaxoXkAeHUN 3HAUCHUI
BBIPAKEHUN, COJAEpXkallMX CTENeHU, 0co00e BHHUMAHHME CJleAyeT oOpaTuTh Ha
MOPANIOK IEMCTBUM.

MHoOro4jeHbl.
MHorounensl. MHOrowieH craHaapTHoro Bujaa. ClOXEHHE, BBIYUTAHUE U
YMHOK€HUE MHOTOYIEHOB. Pa3nokeHue MHOro4jeHa Ha MHOXUTENIU. BblHeceHue
00111eT0 MHOKHUTENS 32 CKOOKU. MeTo | TpyIIUpOBKH.



OcHnosnas yenb — BbIPaOOTAaTh YMEHHE BBINOJHSATH CJIOKEHHE, BBIUUTAHHE,
YMHOEHNE MHOTOWICHOB U Pa3J10KEHUE MHOTOUYJIEHOB HA MHOKUTEIIN.

Jlannass Ttema wurpaetr (QyHIaMEHTalIbHYIO pPOJb B (OPMHUPOBAHUU YMEHHS
BBINIOJIHATh  TOXJAECTBEHHBIE MpeoOpa3oBaHUsl alnreOpanvyeckux BBIPAXKEHUH.
dopmupyemblie 37ech (HOpPMaTbHO-ONEPATUBHBIE YMEHHUS SBISIOTCS OMOPHBIMH MIPH
W3YYeHUHU JACUCTBUIA C PpalUMOHATBHBIMU JAPOOSIMH, KOPHSMH, CTENECHIMHU C
palMOHAIBHBIMU [TOKA3ATENSIMU.

N3ydenue Tembl HAYMHAETCS C BBEACHUS NOHATHM MHOIOYJIEHA, CTAaHAAPTHOTO
BHJIa MHOTOWJICHA, CTETIEHU MHOTO4YIeHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT
AJITOPUTMBI JIEMCTBUM C MHOTOYJIEHAMH — CJIOKEHHE, BBIYUTAHUE U YMHOXEHUE.
VYyammecs QOJKHBI HOHUMATh, UYTO CYMMY, Pa3HOCTh, IPOU3BEAEHNE MHOTOUYJIEHOB
BCErJa MOXHO IMPEACTABUTH B BUJIE MHOTOWIEHA. J[eMCTBUS CIIOKEHHSI, BBIYMTaAHUS
Y YMHOKEHHUSI MHOTOYIEHOB BBICTYNAIOT KAK COCTABHOM KOMITIOHEHT B 33JIaHMSX Ha
npeoOpa3oBaHus 1ENbIX BbipakeHui. [loaToMy HenenecooOpa3HO MEPeXOauTh K
KOMOMHHPOBAHHBIM 33JJaHUSIM MPEXK/IE, YEM YCBOCHBI OCHOBHBIE aITOPUTMBI.

Cepbe3HOE BHUMaHUE B ATOM TEME YIEISAETCS PaA3JIOKEHUI0 MHOTOWIEHOB Ha
MHOXXHTEJU C MOMOIIbIO BEIHECEHUS 32 CKOOKM OOIIEro MHOKHUTENS M C TOMOIIBIO
rpynnupoBkd. COOTBETCTBYIOIIME MTPe0oOpa30BaHMS HAXOAAT HIMPOKOE TPUMEHEHUE
KaK B Kypce 7 Kjiacca, Tak M B MOCIEAYIOIIUX KypcaX, OCOOCHHO B JEHCTBUSX C
paloHaIbHBIMU APOOSIMHU.

B nmanHOM Teme ywammpecs BCTPEYAlOTCs C NpPUMEPAMU  HCIIOJIb30BaHUSA
paccMaTpuBaeMbIX NPeoOpa3OBaHUN TMpU pELICHUH pa3HOOOpa3HBIX 3a7ad, B
YAaCTHOCTUM NPHU PELICHUH YPaBHEHUH. JTO MO3BOJSET B XOJAE HM3YYEHUS TEMBbI
OPOJOJDKUTE padoTy Mo (GOPMUPOBAHUIO YMEHHs pElIaThb ypaBHEHHS, a TaKxKe
pemarh 3aJa4d  METOJOM COCTaBJIICHUS YypaBHEHUW. B 4wWcio ynpaxHeHuin
BKJIFOYAIOTCS] HECJIOKHBIE 3aJJaHNs HA J10Ka3aTeJIbCTBO TOXK/IECTBA.
®opMyJibl COKPALLIEHHOT0 YMHOKEHHUSI.

@OopMyJIbI COKPALLIEHHOTO YMHOKEHHUSI: KBaIpaT CYMMBI M KBaIpaT pa3HOCTH IBYX
BBIPQKEHNW, INPOU3BEICHUE PA3HOCTH M CYMMBI JBYX BbIpaKEeHUH. Pa3zHOCTH
KBaJIpaToB JIBYX BbipakeHuil. Cymma 1 pa3HOCTb KyOOB JBYX BbIpaxkeHu. DopmyIibl
(a+b)y=a’+2ab+b°, (axb)’=a’+3a’b+3ab’+b°, (a+h) (@’ +ab+1b°)=ad
+h’. Tlpumenenue (GOpMyJ COKPALIEHHOTO YMHOXEHHS B NPEOOPa3OBAHMAX
BBIPAKCHU .

Ocnognas yenb — BbIPadOTATh YMEHHE NPUMEHATH (POPMYJIBI COKPAIIEHHOTO
YMHOKEHUS B IPEOOPa30BAHMSIX LIETIBIX BBIPAXKEHUN B MHOTOWICHBI U B Pa3NI0KEHUHU
MHOT'OYJIEHOB Ha MHOYHUTEH.

B nannoii Teme nmponomkaerca padbora no (GOpMUPOBAHUIO Y YUAITUXCS YMEHUS
BBITIOJIHATh TOXKIECTBEHHbIE MpeoOpa3oBaHus UENbIX BblpakeHuil. OCHOBHOE
BHUMaHME B TeMe yaensercs Gopmynam (a - b) (a +b) = a’ - b°, (a £b)’ = o’ = 2ab



+ b°. Vyaimyecs D0KHBI 3HaTh 3T (OPMYJIbI U COOTBETCTBYIOLIHME CIIOBECHBIE
(OpMyJIMPOBKH, YMETh IPUMEHSTh UX KAK «CJIEBA HAIIPABO», TAK U «CIIPaBa HAJIEBOY.

Hapsny ¢ yKka3aHHBIMH PacCMaTpPHUBAIOTCA Takxke popmyisl (a = b)° = a’+ 3a°b +
3ab’ £ b°, @ £ b’ = (a £ b) (@ + ab + b°). OnHaKO OHM HAXOJAT MEHBIIEE
IIPUMEHEHUE B KypCe, O3TOMY HE CIEAYeT W3JIMUIIHE YBJIEKAThCS BBHINOJHEHUEM
YIPaXHEHUH HA UX UCIIOJIb30BAHHUE.

B 3akimounTenpHON 4YacTH TEMbl PAacCMATPUBAETCS NPHUMEHEHHE pa3IMYHBIX
IIPUEMOB PA3JI0KEHUSI MHOTOWICHOB HAa MHOXMHTENM, a TAaKXE HCIOJIb30BAaHUE
peoOpa30BaHUi 1IEJIbIX BBIPAXKEHUI JIJIs pEIIeHHs] IIMPOKOTo Kpyra 3a1a4.

DyHKUNHA
3. Yuciosblie pynkuuu — 12 4

OyHKIMOHANbHAS 3aBUCHUMOCTh MEXIy BennuuHamu. [loHsTHe QyHKUMU.
OyHKIMS KaK MaTeMaTH4ecKasi MOJIeJb pealibHOTO mpoiecca. O0macTh onpeaeneHus
u obnacte 3HaueHus (pynkuuu. CrocoObl 3amanust pynkuuu. ['padux dyHKUIMM.
[Ipsimast mpONOPIMOHANIBHOCTD, €€ CBOMcTBa M rpaduk. Jlunelinas yHkuus, ee
CBOMCTBA U TpaduK.

OcnogHas yenb — 03HAKOMUTh yYalIUXCs C BaXHEUIIMMU (DyHKIHOHAJIBHBIMU
HNOHATUSAMHU U C TpaduKaMH NPSIMON IMPONOPLUUOHAIBHOCTH U JIMHEHHOW (YHKIUU
o01iero Buja.

JlaHHast TeMa SIBISIETCS HaYaIbHBIM 3TAllOM B CHCTEMAaTHYECKON (PYHKIIMOHATBHON
MOJIFOTOBKE YYalluXcsl. 3€Ch BBOJSATCS Takue MOHSATHS, KaK (YHKIIUS, apTyMEHT,
oOnactb ompenenenus (yHKuuu, rpadpuk (yHKuuu. DyHKIHUA TpakTyeTcs Kak
3aBUCHUMOCTb OJIHOM IIEPEMEHHOW OT JPYyrou. Ydaludecs TMOJIy4aroT IEPBOE
IpeCcTaBlIeHUE O criocobax 3afganus GyHKUuU. B naHHOM Teme HaunHaeTcs: paboTa
10 (OPMHUPOBAHMIO Y YUAIIUXCS YMEHUN HAXOAUTh 10 (popMmyIie 3HaueHue QyHKIUH
10 U3BECTHOMY 3HAUEHUIO APIyMEHTA, BBINOJHATH Ty XK€ 3ajady MO rpaduxky u
pemath 1o rpaduky oOpaTHYyIO 3a1ady.

QYHKIMOHAIbHBIE MOHATHS MOJYYAalOT CBOK KOHKPETHU3ALUI0 MPU H3YYECHHH
JMHEHMHON (PYHKIIMH U €€ YACTHOTO BUAAa — MPAMOM MPOMOPILMOHATBHOCTH. Y MEHUS
CTPOUTb U YMUTATh I'paUKHU TUX (QYHKLUUN IIHPOKO MCHOJB3YIOTCS KaK B CaMOM
Kypce anreOpsl, Tak U B Kypcax FeOMETpUM U (U3HUKH. Y UYalrecs 10KHbI IOHUMATh,
KaK BIMSIET 3HaK Kod((UIMEHTa Ha PACMOJOKEHUE B KOOPAMHATHON IUIOCKOCTH
rpaduka pyHkuuu y = kx, rae u k # 0, Kak 3aBUCUT OT 3HAYCHUIA b B3aUMHOE
pacnojoxxeHue rpapuKoB ABYX QpyHKIM BUnay = kx + b.

dopmupoBaHue  BceX  (QPYHKIMOHAJIBHBIX  MOHATHH M BBIPpAOOTKa
COOTBETCTBYIOIIMX HABBIKOB, a TaKXXe€ U3YYEHHE KOHKPETHbIX (YHKIUI
COIIPOBOXAAIOTCSI PACCMOTPEHUEM IPUMEPOB PpEAJIbHBIX 3aBUCUMOCTEH MEXITY
BEJIMUMHAMH, YTO CIIOCOOCTBYET YCWJICHMIO IPHUKIAJHOM HaNpaBJIE€HHOCTU Kypca
anreOphl.



YpaBHeHust
4. CucteMbl JIUHEHHBIX YPABHEHHH ¢ IBYMS NlepeMeHHbIMH — 19 4

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. ['paduk ypaBHEHUS C ABYMs IEPEMEHHBIMH.
JIuneitHOe ypaBHEHUE C IByMs IT€pEMEHHBIMU U ero rpaduk. CUCTEMBI ypaBHEHUH C
IBYMS TiepeMeHHbIMU. [ padrueckuii METO T perieHus] CUCTEMbI YPaBHEHHH C ABYMS
IepeMeHHbIMU. Pelienue cucrem ypaBHEHUMM METOJIOM MOJCTAHOBKH U CIIOKEHUS.
Cucrema nByX ypaBHEHUH C JBYMS IEPEMEHHBIMH KaK MOJIENb PEAJIbHON CUTyallu . .

OcHogHass yenp — O3HAKOMUTH Y4YalIUXCAd CO CHOCOOOM pEIIEeHUs CUCTEM
JUHEHHBIX YpaBHEHUW C JBYMs IEPEMEHHBIMH, BbIpAaOOTaTh yMEHHE pellaTh
CUCTEMBI YPAaBHEHHUI U IPUMEHATH UX MPU PEIIEHUN TEKCTOBBIX 3a7a4.

N3ydeHue cuctem ypaBHEHUN pacnpenesseTcs Mexay Kypcamu 7 u 9 kiiaccos. B
7 KJIacce BBOIUTCS IOHATHE CUCTEMBI M PAaCCMATPUBAIOTCA CUCTEMBI JIMHEWHBIX
YpaBHEHUM.

N3noxxeHne HaYMHAETCA C BBEICHMS IOHATHS «JIMHEWHOE YPaBHEHHE C JABYMs
IIEpEMEHHBIMUY». B cucTeMy ynpaXHEHHHM BKIIIOYAKOTCS HECIIOXKHBIC 3aJaHUS Ha
pEeLIEHNE TMHEWHBIX YPABHEHU C IByMs] IEPEMEHHBIMU B LEBIX YUCIAX.

dopMupyeTcst yMEHUE CTPOUTh Tpaduk ypaBHeHUsia + by = c, rae a # 0 unu b#
0, mpu paznuyHbBIX 3HA4YEHUsIX a, b, c. BBeneHue rpaduueckux 00pa3oB JaeT
BO3MOKHOCTb HAIJIIIHO HCCIIEOBATh BONPOC O YHCIIE PELIEHUH CHCTEMBI JIBYX
JIMHEWHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

OCHOBHOE MECTO B JaHHOW TE€ME€ 3aHMMAET M3YYECHHE AJITOPUTMOB PELICHUS
CUCTEM JBYX JINHEHHBIX YPaBHEHH C IBYMs IEPEMEHHBIMH CIIOCOOOM MOJCTAHOBKHU
U cIocoOoM crokeHusi. BBeieHue cuctem no3BoJisieT 3HaUUTEIbHO PACIIUPUTH KPYT
TEKCTOBBIX 3aJ1a4, pelllaeMbIX C TOMOIIbIO anmnapara aireopsl. [Ipumenenue cucrem
yOpoIIaeT Npolecc MepeBoJa MaHHBIX 3aJaud C OOBIYHOTO SI3bIKA Ha SI3bIK
YPaBHECHUU.

5. IloBTOpenue — 4 4

AnreGpanueckue BolpaxeHus. Y paBHeHHs. OyHKIUH.

OcHosnas yenw. IIoBTOPUTH, 3aKpeNUTh U 0000ITUTH OCHOBHBIE 3Y H,

NOJIyYEHHBIE B 7 KJIacce.

8 kiacc:

Agaredpanveckue BbipaxkeHusi. OyHKUINH

1. PanuoHanbHble BbIpakeHus — 44 4

Panmonaneupie  Belpakenus. lLlensie BblpakeHus. [IpoOHbIE BbIpa)KeHUSI.
Panmonansuas apo06b. OCHOBHOE CBOWMCTBO palMoOHAIBHOUN apoou. CroxeHue,
BbIUMTAHUE, YMHOXXCHHE U JIeJICHHE palloHaJbHBIX JApoOell. Bospenenue
paloHaIbHON 1poOu B cTeneHb. OO0paTHas MPONOPIHOHATBHOCTh. TOXIECTBEHHbIE



npeoOpa3oBaHMsl  PAlMOHANBHBIX  BhIpakeHH. DyHKIUA y:kee CBOWCTBA H
X

rpaduk. CteneHsb ¢ LeNbIM MoKa3aresaeM U ee cBoiicTBa. CTaHAapTHBIN BUJI YKCIIA.
OcHnosnas  yenb —  BbIpabOTaTh  yYMEHHUE  BBINOJHATH  TOXKJIECTBEHHbBIE
npeoOpa3zoBaHus PallMOHAIBHBIX BBIPAXKEHUH.

Tak kak JEHCTBUS C pAIMOHAIBHBIMU APOOSMHU CYIIECTBEHHBIM 00pa3oM
OMHPAIOTCS HA JCHCTBUS C MHOTOYJICHAaMH, TO B Hayaje TEMbl HEOOXOIUMO
MMOBTOPUTH C YYAITUMHUCS MPE0OPA30BAHMS IIEJIBIX BHIPAKCHUH.

I'maBHOE MecTO B JaHHOW TeME 3aHHMAIOT AJITOPUTMBI JACHCTBHM IPOOSMHU.
VYyanuecss JOJKHBI MOHUMATh, YTO CyMMY, Pa3HOCThb, MPOU3BEIAEHUE U YAaCTHOE
npoOelt Bcera MOKHO TIPEICTaBUTh B BUe Apoou. [Iprnobperaembie B TaHHON TeMe
YMEHUSI BBITIOJIHATL CJIOKEHHWE, BBIYMTAHHE, YMHOXXEHUE U JejeHue apolei
SIBJISIFOTCSL  OTIOPHBIMU  TIpe0Opa3oBaHUsIX JPOOHBIX BbIpakeHU. I[loaTomy wum
cienyer yaenuTtb ocoboe BHUMaHue. HenenecooOpa3Ho mepexoguTh K
KOMOMHUPOBAHHBIM 3a/IaHUSIM Ha BCE JICUCTBUSA C JPOOSIMU Mpexae, 4eM Oynay
YCBOCHBI OCHOBHBIE QJITOPUTMBI. 3aJlaHus Ha BCE JCHUCTBUS C APOOSMU HE JOJDKHBI
OBITh U3JIMILIHE TPOMO3JKUMH U TPyAO0eMKUMU. [Tpu HaxoxkaeHnH 3HaYeHUil Apooeit
JAIOTCSl 3aJlaHusl Ha BBIUMCICHHMS C TOMOIIBIO KalbKyJaTropa. B gaHHON Teme
pacIIMpsIIOTCSL CBEACHUS O  CTAaTUCTUYECKUX  XapaKTepucThkax. Bpomutcs
MOHSATHUE CPEAHET0 TAPMOHUYECKOTO PSAJa MOJIOKUTEIbHBIX uncell. M3yuenue TeMbl

3aBEpINAeTCS PACCMOTPEHUEM CBOUCTB rpaduka PyHKIUU y = k,
X

OcHoenas yenb — BBIPAOOTATh YMEHUE MPUMEHATH CBOWCTBA CTEMEHU C IEIBIM
MoKa3aTejeM B BBIUMCICHUSX U IpeoOpa3oBaHusX. B 3Toit TeMe dhopMynupyroTcs
CBOMCTBA CTCICHU C IICJIBIM MOKazatejleM. MeToJ JoKa3aTejbCTBa ATUX CBOMCTB
MOKa3bIBACTCSI HA MPUMEPE YMHOKEHHUSI CTEIEHEH C OJMHAKOBBIMM OCHOBAaHUSIMH.
JlaeTcsi MOHATHME O 3aMUCH 4YKcila B CTaHAapTHOM Buie. [IpuBomsaTcs npumepsl
WCIIOJIb30BaHUs TaKOM 3anmucH B (PU3MKE, TEXHUKE U JPYTUX 00JIaCTIX 3HAHUM.

Aareopanyeckue BbipaxkeHus. OyHkuun. YuciaoBbie MHOXKECTBA

2. KBaapartnble kopHH. [eiicTBUTE/bHbIE YUCJIA — 25 4

KBaapatueie kopHU. ApudMeTHYECKUd KBaJpaTHBIM KOpPEHb U €ro CBOMCTBA.
ToxxnecTBeHHbIE TTPeoOpa30BaHUs BBIPAXKEHUMN, COAEPKAIIMX KBAJPATHbIE KOPHHU.
MHoxecTBO U ero 3jaeMeHTbl. CriocoObl 3a/laHusi MHOXKECTB. PaBHbIE MHOXECTBA.
ITycroe mHO)kecTBO. [TogMHO)kecTBO. Onepanuu Hag MHOXKeCcTBaMu. WmrocTpanus
COOTHOIIEHUI MEXy MHOKECTBAMHU C MOMOUIBIO AuarpaMm Oiepa. MHoOXecTBa
HATypalbHBIX, 1IEBIX, PAIIMOHATLHBIX Ynce. ParmonanbHoe 91ciio Kak ApoOs BUIa
m/n, rne m24,M >N, y xak OeckoHeuHas NEPUOJUYECKAs JIECATUYHAS JPOOb.
[Ipeacrasnenre 00 UpPpaMOHATHEHOM YHCIIe. MHOXECTBO JCHUCTBUTEIHHBIX YHCEIL.
[IpencraBneHne NEWCTBUTEIHHOTO YUCIA B BUJAC OCCKOHEYHON HEMEPHOINYECKON
necstudHo  npoOu. CpaBHEHHME JEHCTBUTENBHBIX uucen. CBs3b  MEXIY
MHOxecTBamu N, Z, Q, R. ®yHkuus y = Jx , €€ CBOICTBA U rpaduK.
OcHnogénas yenb — CUCTEMATU3UPOBATH CBEJICHHS O PALIMOHAIBHBIX YUCIAX U JaTh
npeacTaBlieHne 00 MppalMOHAIBHBIX YHUCIAX, PACHIMPUB TEM CAMbIM TOHSTHE O
YHCJIe; BBIPA0OTATh YMEHHUE BHITIOJHATH MPE0OPa30BaHMS BRIPAKEHUMN, COICPKAIIIX
KBaJ[paTHbIE KOPHHU.



B nmanHoM TeMe ywamumecs MOJIy4arOT HA4yajJbHOE IPEJICTABICHUE O MOHATHU
nerctButenbHoro umcia. C 3Toil 1enbio 0000MIAl0TCST M3BECTHBIE YYalIUMCS
CBEJICHUS O palHMOHAJIbHBIX yuciax. s BBEAEHUA NOHATHA UPPALUOHAIBHOTO
YU CJIa UCTIOJIB3YETCSI UHTYUTUBHO MTPEACTABIEHHUE O TOM, UTO KXl OTPE30K UMEET
JUIAHY U TIOTOMY KQXJIO0W TOUKE KOOPAMHATHOW IMPAMON COOTBETCTBYET HEKOTOPOE
yucno. llokaspiBaercs, 4TO CYIIECTBYIOT TOYKH, HE HMEIOLIME PALMOHAIBHBIX
aocrucc.

IIpu BBeAEHNM NOHATHS KOPHS MOJE3HO O3HAKOMUTH YUYAIIUXCS C HAXO0XKICHUEM
KOPHEH C MOMOIIBIO KaJbKYJISITOPA.

OcHOBHOE BHUMaHHE yIETSETCS MOHITHIO apU(METUIECKOTO KBaIpaTHOTO KOPHS

U CBOMCTBaM apU(pMETHUYECKHX KBAJpPAaTHBIX KOpHEH. JlOKa3bIBAIOTCS TEOPEMBI O
KOpHE U3 TIPOU3BEJIEHUS 1 IPOOH, a TAKKE TOXKAECTBO va’ = ||, KOTOPBIE MONYYaIOT

NpUMEHEHHE B MPEoO0pa30BaHUIX BBIPAKCHHUN, COJEPKAIIUX KBAJpPAaTHHIE KOPHHU.
PaccMmotpenre QyHKUMA y = X%, y = X’NO3BOJSET MNPOAOKHTH paboTy IO
(GbOopMUPOBAHUIO YMEHHUM CTPOUTH U 4MTaTh rpaduku ¢yHkiuil. Baxxno oOpaTuth
BHUMaHHUE Y4aIlUXCs Ha 0COOEHHOCTH rpadvka GYHKIMHU Y = X*: rpaduK IMpOXOJUT
yepe3 Havaio KoopauHaT, och Oy SBISETCS €ro OCbI0 CHUMMETPUH, Tpaduk
PAacIIoNIOKEH B BEpXHEH MOIYIUIOCKOCTH.

Vmenue crpouth rpadukd GyHKUMH y = X? My = X’ HCIONB3YETCs s
O3HAKOMJICHHUS y4aluxcs ¢ Tpa@uuecKuM criocoOOM pelIeHus: ypaBHeHUH.
CrenmanbHOE BHUMAHUE YIENAETCA OCBOOOXKIEHUIO OT HPPALMOHAIBHOCTH B

4 4
NNCENES
BBIPpAKCHUA, COACPKAIINC KOPHHU, 4aCTO UCIIOJB3YCTCA KaK B CAMOM KYypCC anre6p51,
TaK U B KypCax Ir¢cOMCTpPHUH, aJIFC6pLI N Ha4daJl aHaJIn3a.

[Tponomkaercs paboTa 1o pa3BUTHIO (DYHKIIMOHAIBHBIX MPECTABICHUN YYaIIUXCS.
[Tpu nzyyenun GpyHKIUU y = J/x TIoKa3bIBaeTCs ee B3aMMOCBSI3h C GyHKIUEN ¥ = X2,
rae x > 0.

3HaAMCHATCJIC I[pO6I/I B BBIPAXKCHUAX BHA YMeHue HpCO6p330BBIBaTL

AJiredpanyeckue BbIpaKeHus. Y paBHEHUA
3.KBagpaTHble ypaBHeHHs — 26 4

KBagpatHoe ypaBHeHue. @opMyna KOpHEH KBAJApaTHOrO ypaBHeHUsA. Teopema
Buera. PanvonanbHbple ypaBHeHusA. Pemenue panuoHanbHBIX — YpaBHEHUHU,
CBOJSAIIMXCA K JUHEHHBIM WM K KBaJpPAaTHBIM YpaBHEHHSM. PellleHHe TEeKCTOBBIX
3a/a4 ¢ IOMOINBIO pAalMOHANBHBIX ypaBHeHUM. KBanparHelii tpexwieH. KopeHs
KBaZpaTHOro TpexwicHa. CBONCTBAa KBagpaTHOro TpexwieHa. PasnoxeHue
KBaJPaTHOTO TPEXUIICHA HA MHOKHUTEIH.

OcHosnas yenb — BbIPAOOTATh YMEHHUS peIIaTh KBAJpaTHbIE YypaBHEHUS W
MIPOCTENIINE PAMOHATIBHBIE YPABHEHHUS U IPUMEHATH X K PELICHUIO 3a/1a4.

B Hauvane Tembl NPUBOIATCS NPUMEPHI PELIEHUS HEMOJHBIX KBAaJPATHBIX
YpaBHEHUH. DTOT MaTepuall CHUCTEMATH3upyerca. PaccMaTpuBarOTCs aaropuTMbI
pELIECHUS HENOJHBIX KBAJAPATHBIX YPAaBHEHUH Pa3IMYHOTO BUAA.

OCHOBHOE BHUMaHHUE CIEAYET YAEIUTh PEIICHAIO YPAaBHEHHUH BUia ax>+ bx + ¢ =
0, rne a # 0, ¢ ucnosb3oBaHueM (Gopmyibsl KopHed. B maHHO# Teme yuamiuecs



3HaKOMATCA C (opmymnamu Buera, BBIpaXaOMMMHU CBSI3b MEXAY KOPHIMHU
KBaJIpaTHOTO YypaBHEHHUS U ero kodpduuuentramu. OHU HCHOJB3YIOTCS B
JaJbHEUIIIEM IIPU JOKA3aTENbCTBE TEOPEMBI O PA3JIOKEHNUN KBAJPATHOTO TPEXUJICHA
Ha JIMHEWHBIE MHOKHUTEIIN.

VYyammecss 0BJaAeBalOT CHOCOOOM  pELICHUS JAPOOHBIX  PalMOHAIBHBIX
YPaBHEHUM, KOTOPBI COCTOMUT B TOM, UYTO PELICHUE TAKUX YPAaBHEHUN CBOJIMUTCS K
PELIEHNUIO COOTBETCTBYIOIIMX LEJBIX YPABHEHHUH C IMOCIEAYIOIIMM HCKIIOYEHUEM
ITIOCTOPOHHUX KOPHEW.

N3ydyeHne naHHOM TEMbl IIO3BOJSIET CYHIECTBEHHO pPAacClIMpPUTh —armapar
YPaBHEHHM, UCIIOJIb3YEMBIX ISl PEICHHS TEKCTOBBIX 3aa4.

4. IloBTOpeHue — 7 4

[IpeoOpazoBanue parmoHaNbHBIX Apobeii. KBagpatHeiit kopeHs. Pemenne
KBaJIpaTHBIX YpaBHEHUH pa3HbIMU criocoOamu. Perienue 3a1ay Ha JBIKEHUE U
MPOU3BOJUTEIIHLHOCTb.
Ochognas yenw. IIoBTOpUTB, 3aKpenUTh U 00001IUTH OCHOBHBIC 3Y H, nosiyueHHbIE B
8 Kiacce.

9 kaacc

1. HepaBencrBa —20 4

UucnoBele HEPAaBEHCTBA M UX CBOWMCTBA. CJIOKEHHE M YMHOYKEHHE YHMCIOBBIX

HepaBeHCTB. OleHMBaHWE 3HA4YCHHsS BbIpakeHUs. HepaBeHCTBO ¢ OJIHOU
epeMEeHHON. PaBHOCHIIbHBIE HEpABEHCTBA. UKMCIOBBIE MPOMEKYTKHU. JIMHENHbBIE U
KBaJIpaTHbIE HEPABEHCTBA C OAHOM mNepeMeHHOM. CUCTeMbl HEPABEHCTB C OJIHOU
TIEPEMEHHOM.
OcHnoeHas yenb — 03HAKOMUTH yYaIllUXCsl C TPUMEHEHHUE: HEPABEHCTB JIJISl OLEHKHU
3HaYEHUH BBIpaXKEHUI, BBIPA00OTaTh YMEHUE pelIaTh IMHEWHbIE HEPABEHCTBA C OTHOM
NEPEMEHHON U UX cucTembl. CBOMCTBA YMCIOBBIX HEPABEHCTB COCTABIISIOT Ty 0asy,
HAa KOTOPOW OCHOBAHO pPEIUICHUE JMHEWHBIX HEPABEHCTB C OJHOU INEPEMEHHOM.
Teopembl 0 MOYIIEHHOM CJIOKEHUH M YMHOKEHUN HEPABEHCTB HAXOAUTh IPUMEHEHUE
IIPA BBINIOJIHEHUM NPOCTEUIINX YIPAXXHEHUM HA OLICHKY BBIPAXKECHUU IO METOLY
rpanuil. BBOJsTCS MOHATHS aOCOMIOTHON MOTPEIIHOCTH U TOYHOCTH TIPUOTUKEHUS,
OTHOCHUTEJIBHOM MOTPEIIHOCTH. YMEHUS IPOBOAUTH JIEAYKTUBHBIE DPACCYKICHUS
MTOJIYYalOT Pa3BUTHE KaK IIPU JOKA3aTEIbCTBaX YKAa3aHHBIX TEOPEM, TaK U IpHU
BBITIOJITHEHNUH YITPAXXHEHHUM Ha 10KA3aTeJIbCTBA HEPABEHCTB.

B cBf3M ¢ pelieHHEM JIMHEMHBIX HEPABEHCTB C OAHOM IEPEMEHHO: JaeTCs
MIOHATHE O YHUCIOBBIX MNPOMEXKYTKaX, BBOIATCA COOTBETCTBYIOIIWME HA3BaHUS U
o0o3HaueHusa. PaccMOTpeHHIO CUCTEM  HEpPaBEHCTB  OJHOM  NEepeMEHHOM
MPEALIECTBYET O3HAKOMIICHHE yYaIIUXCsl C MOHATHSIMU [IEPECECUCHUS U O0BEAUHEHUS
MHOYECTB.

IIpu penieHny HEPABEHCTB UCIIOJIb3YIOTCS CBOWCTBA PABHOCUJIbHBIX HEPABEHCTB,
KOTOpBIE Pa3bsCHIIOTCS Ha KOHKPETHBIX mnpuMepax. Ocoboe BHUMaHHUE CIEAyeT
yIeTUTh OTpabOTKEe YMEHHMs pellaT MpOoCTEHIe HepaBEeHCTBA BUaa ax >b, ax <b,
OCTaHOBUBIIIKCH CIIEHUANIBHO HA ciiydae, koraa a <.



B otoi Teme paccmaTpuBAeTCs TAKXKE PELIEHUWE CUCTEM [JBYX JIMHEHWHBIX
HEPAaBEHCTB C OJIHOM MEPEMEHHOM, B YaCTHOCTU TaKHX, KOTOPbIE 3allMCaHbl B BUE
JBOMHBIX HEPABEHCTB.

DyHKUIMHA
2. Kpagparnunas GpyHkuus — 38 u

OyHKIMOHANbHAS 3aBUCUMOCTh MeXxay BeianunHamu. llonsatue ¢yHKIuu.
DyHKIMS KaK MaTeMaThu4yecKasi MOZIeNIb pealibHOro nportecca. OdaacTh onpeaeneHus
u obnacte 3HaueHus pynkuuu. CrocoObl 3amanust Qynkumu. ['padux dysKumu.
KBagpatuunas pyukmus, ee cBoiictBa u rpaduk. [locrpoenne rpadmkoB GyHKIHH €
noMmouiplo  mnpeobpaszoBanuii  puryp. Hymu  ¢ynxuuu.  IIpomexytku
3HAKOIMOCTOSIHCTBAa (QyHKIMHU. [IpoMexyTku Bo3pacTaHusi W YObIBaHHMS (DYHKLUH.
KBanparHeie HepaBeHCTBa ¢ OJHOM IIEPEMEHHOM.

Ocno6nass yenb — PACIIUPUTh CBEJIECHUS O CBOMCTBAX (YHKIUH, O3HAKOMHTH
YYaIIMXCS CO CBOMCTBaAMU U TpadukoM KBagpaTUYHOU pyHKumMu. |

B nHavanme Tembl cucreMaTtusupyroTcs cBeleHus o (yHkuusx. lloBropstorcs
OCHOBHBbIE MOHATUSA: QYHKIHUS, apTyMEHT, 00J1acTh onpeaeiaeHus GyHKIuu, rpaduxk.
JlatoTcsd MOHATHS O BO3pacTaHUU U YObIBAaHUU byHKIHH, IPOMEKYTKAX
3HAKOTIOCTOSIHCTBA. Tem caMbIM co3faeTcsi 0a3za il YCBOEHHUS CBOICTB
KBaJpAaTUYHON W CTENEHHOM (YHKUMN, a Takxke Uil AdalbHeHIIero yriayOieHus
(YHKUIMOHATBHBIX IPEICTABICHUNA MIPU U3YUYEHHUH Kypca anreOpbl U Hayal aHalu3a.
[ToAroTOBUTENBHBIM IIArOM K U3yYEHHUIO CBOMCTB KBaIPaTUUHON (YHKIIUU SIBIISETCS
TaK)X€ pPacCMOTPEHHE BOIIPOCA O KBAJIPaTHOM TPEXWICHE U €T0 KOPHSX, BBIICICHUN
KBaJpaTa JBy4WI€Ha W3 KBaJApPAaTHOTO TPEXWIEHA, pa3J0KEHUU KBaJPATHOTO
TpeXwieHa Ha MHOXKUTEIIH.

N3ydenue kBajpaTUUHON (PYHKIIMHM HAYMHAETCSA C PAaCCMOTPEHUS (PYHKIUH Yy =
ax?, ee CBOMCTB M OCOOEHHOCTEN TIpaduKa, a TaKKe JPYrHX YaCTHBIX BHUJIOB
KBaApaTU4HOM QyHKIMU — QyHKIMA y = ax’> + b, y = a (x - m)?. DTu cBeneHus
UCIIOJIB3YIOTCSl NP HU3YYEHUM CBOMCTB KBaJApPAaTUYHON (PyHKIMHM OOLIEro BHJA.
BaxkHo, 4T00bI yyamumecs MOHAIM, 9To rpaduk GyHKmun y = ax® + bx + ¢ Moxker
ObITh TONMyYeH U3 Tpaduka (QYHKIMU y = ax’C IMOMOINBIO JBYX MapaIENbHBIX
nepeHocoB. Ilpuembl mnoctpoenus rpaduka ¢QyHkmmu y = ax’> + bx + ¢
0TpabaThIBAIOTCS HA KOHKPETHBIX IIpuMepax. IIpu 3Tom ocoboe BHUMaHuE ciaeayeT
YAETUTh (POPMHUPOBAHUIO Y YUaIlUXCSl YMEHUS YKa3blBaThb KOOPAMHATHI BEPILIMHBI
napaloJibl, €e OCb CHMMETPUHU, HalpaBiieHNE BETBEH mapadobl.

IIpy n3ydeHuu 3TOM TEMBI JaJdbHENIIIEE PA3BUTHE IT0IYy4aeT YMEHUE HAXOAUTD 110
rpaduKy IpOMEeXYyTKH BO3pacTaHUs U YObIBaHUS (DYHKIINHU, a TAKXKE MPOMEKYTKH, B
KOTOPBIX (DYHKIIUSI COXPAHSET 3HAK.

VYyaruecs: 3HAKOMSITCS CO CBOMCTBAMHU CTETIEHHON (QYyHKIMU y = X"IIPH YETHOM
Y HEYETHOM HATypaJbHOM IIOKa3aTese M. BBOAUTCS MOHSATHE KOPHS ra-d CTENEHHU.
OHM NOJy4yaroT NPEICTaBICHHE O HAXOKJICHUM 3HAYEHMH KOPHS C IOMOILBIO
KaJIbKYJIATOPA, IPUUYEM BbIPAOOTKA COOTBETCTBYIOIINX YMEHUN HE TpeOyeTcCs.
Ocnognas yenb — CUCTEMATU3UPOBATh U O0OOIIUTH CBEACHUS O PELICHUH LENbIX U
JTPOOHBIX paIllMOHAJIBLHBIX YPABHEHHUM C OJTHOM MepeMeHHOM, chOpMUPOBATH YMEHHUE
pelIaTh HepaBeHCTBa Bua ax> + bx + ¢ >0 umm ax? + bx + ¢ <0, rae a # 0.



B »TOoM TeMe 3aBeplIacTCs H3yYEHHME DPALMOHAIBHBIX YPAaBHEHHW C OJHOU
nepeMeHHo. B CBsI3u ¢ 3TUM MPOBOJIUTCA HEKOTOpOoe O0O0OIEHHUE U YIIIyOJIeHHE
CBeJIeHUH 00 ypaBHEHUsIX. BBOASTCS MOHATHS LIEIOr0 palliOHAIBHOTO YPaBHEHUS U
€ro CTENEHH. Y4Yalluecs 3HAKOMSATCA C PELICHHEM YPaBHEHHM TPETbEW CTEIIEHH U
YETBEPTOM CTENEHU C MOMOUIBIO PA3JI0KEHUST HA MHOYKUTEIM M BBEICHHUS BCIO-
MOTAaTEIIbHOM TMEpPEeMEHHOM. Meron pelieHusT YpaBHEHUN IIyTEM BBEICHUSA
BCIIOMOTaTEJIbHBIX TEPEMEHHBIX OYJIET IUPOKO UCTIOIH30BATHCS B JalIbHEHIIEM MTPU
PEIICHUN TPUTOHOMETPUIECKUX, TIOTApU(OMHUUECKUX U JPYTUX BUIOB YpaBHEHUH.

Pacmmpsitorcst cBefieHUsT O penieHUuH APOOHBIX PalMOHAIBHBIX YpaBHEHHH.
VYyanmecs 3HaKOMSITCS C HEKOTOPHIMU CIIEIIUATbHBIMU [IPUEMAMU PEUIEHUS TaKUX
YpaBHEHUM.

dopMuUpOBaHKE YMEHUI pellaTh HepaBeHcTBa Buaa ax> + bx + + ¢ > 0 winm ax® +
bx + ¢<O, rme a # 0 , ocymecTBIsIeTCs C OMOPOM Ha CBeleHUs O Tpaduke
KBaIpaTUYHOU (PYHKIUU.

VYyanmmecs 3HAKOMATCS € METOJOM HMHTEPBAJIOB, C IOMOIIBIO KOTOPOTO
PELIAIOTCS HECIIOKHBIE PAllMOHAJIBHBIE HEPABEHCTBA.

3. DjeMeHTHI NPUKJIAAHONH MaTeMATUKU — 20 4

Marematudeckoe MmoaenupoBanue. [IpoieHTHbIe pacueTsl. Dopmylia CI0KHBIX
nporeHToB. [IpubmmkeHHble BbIYMCICHUSA. AOCOIIOTHasT W OTHOCHUTENbHAs
morpemHocT. OCHOBHBIC TpaBuja KOMOMHATOpPHKH. YacToTa W BEpOSTHOCTH
ciydaitHoro coObiTusa. Kiaccudeckoe ompeneneHne BeposTHOCTH. HauanbHbie
cBelieHUs1 O cratuctuke. [IpencraBieHue AaHHBIX B BUAC TaONUIl, KPYTrOBBIX H
cToIOYATHIX AUArpamMm, rpadukoB. CTaTUCTHYSCKUE XapaKTEPUCTUKNA COBOKYITHOCTH
JAHHBIX: CpeHEE 3HAUCHHE, MOJIa, pa3Max, MeJruaHa BEIOOPKH.

OcHosHas yenb — 03HAKOMUTH y4alluXcs C MOHATHUSIMU IEPECTAHOBKH, Pa3MEILICHUS,
COYETaHUsI W COOTBETCTBYIOIIMMHU (opMynamMu i TOJCUETa UX 4YHUCIa; BBECTH
MOHATHUS] OTHOCUTEJIbHOM YaCTOTHI U BEPOSITHOCTH CIy4YaitHOTO COOBITHSI.

N3ydenue TeMbl HAUMHAETCS C PEIICHUS 33]]a4, B KOTOPHIX TPEOYETCs COCTaBUTh
T€ WIA WHBIE KOMOMHAIMU DJIEMEHTOB M IIOJICUMTATh MX 4MCIIO. PasbicHsercs
KOMOMHATOPHOE MPABUIO YMHOXKEHHS, KOTOPOE HCIOJIb3YETCS B AaJbHEHIIEM MpHU
BbIBOJIC (POpMYJT JJIsl TOJICUETA YMCIia MMEPECTAaHOBOK, pa3MEIICHUNH M COYETaHUM.
[Ipu u3ydyeHnn JaHHOTO MaTepuana HeoOX0AUMO 0OpaTUTh BHUMAaHUE y4alIuXcs Ha
pa3IMuue MOHSATUH «Pa3MEICHHE» U «CoYeTaHHe», CPOpPMHUPOBATh Y HUX YMEHHUE
OTIPENICIIATh, O KAKOM BHJI€ KOMOWHAILIMKM HIET peub B 3aja4e.

B nannoli TeMe ydaniuecs 3HaKOMSITCS C Ha4aJbHBIMU CBEJICHUSIMU U3 TEOPUU
BEpOSITHOCTEH. BBOmSITCA TOHATHA «CiIydyallHOE€ COOBITHE», «OTHOCHUTEIIbHAS
4acTOTa», «BEPOSTHOCTH CIYYalHOTO COOBITHS». PaccMaTpuBarOTCs CTaTUCTUUECKUI
U KJIACCUYECKHM TOAXOAbI K OIPENSICHUI0 BEPOSTHOCTU CIIyYallHOTO COOBITHSI.
BaxxHo 00paTtuTh BHUMaHWE y4YalIUXCS HA TO, YTO KIJIACCHYECKOE OMpEeTIeHUE
BEPOSTHOCTH MOKHO MPUMEHSTH TOJHKO K TAKUM MOJEISIM PEabHBIX COOBITHIH, B
KOTOPBIX BCE UCXO/IbI SIBJIAIOTCS PABHOBO3MOXHBIMU.

DOyHKIUU
4. YucjaoBble mocje0oBaTeJbHOCTH — 17 4



[TonsitTue uyucnoBo¥ mocnenoBaTenbHOCTH. KoHeuHas W OecKoHeuYHas
nocienoBaTebHOCTU. CrocoObl 3a1aHus MOCIEeI0BATEIbHOCTH. ApudmMeTrnueckas 1
reomerpuyeckass  nporpeccud.  CBoOHCTBa  4JIEHOB  apu(pMETUUYECKON U
reoMeTpudeckord mnporpeccuit. dopmysbl 00mero wieHa apuMETHYECKOH U
reomMeTpudeckon nporpeccuit. @opmMyIibl CYMMBbI N IEPBBIX WICHOB apu(METHIECKON
1 reoMeTpuueckoil mporpeccuii. Cymma 0€CKOHEYHOM reoMeTpUIECKON POTrPECCUH,
y Kotopoii |q| <. IIpeacraBienrne 6€CKOHEYHOM MEPUOIUIECKON TECATUIHON Ipodu
B BHJI€ OOBIKHOBEHHOMU JPOOH.

Ocnognasi yenb — JaTh TMOHATUSA 00 apuMETHYEeCKOM U TEeOMETPUUYECKOI
MIPOTPECCHUSIX KaK YUCIOBBIX TOCIEAOBATEIIBHOCTAX 0COO0TO BU/IA.

[Ipu n3ydeHUH TE€MbI BBOJAUTCS MOHATHE MOCJIEA0OBATEIBHOCTH, PA3bIACHACTCS
CMBICII TEpMHHA «N-A YIEH TMOCIEAOBATEILHOCTHY, BbIpaOATHIBACTCS YMEHHE
MCIIOJIh30BaTh MHJCKCHOE 00O3HAaueHWE. DTH CBEICHUS HOCST BCIIOMOTATEIIbHBIN
XapakTep M HUCIOJB3YIOTCSA JJIA W3Y4YeHUs apu(PMETHYECKOW M TeOMETPUYECKOU
IIPOrPECCUM.

PaboTta ¢ ¢opmynamu n-ro 4jieHa M CyMMBbI NEpPBBIX N YJIEHOB MPOTPECCHUH,
IMOMHMO CBOEr0 OCHOBHOT'O Ha3HAYEHMS, MMO3BOJISIET HEOTHOKPATHO BO3BpAIIAThCS K
BBIYMCJICHUSIM, TOXJECTBEHHBIM NPeoOpa3oBaHUSM, PEUICHUI0 ypaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs  XapakTepUCTUUECKHME  CBOMCTBa apupMETHYECKON 151
F€OMETPUYECKOW IPOTPECCUM, YTO IIO3BOJSET PACIIUPUTH KPYT MPELIAracMbIX
3a7ad4.

5. TloBTOpeHUe (UTOTOBOE) — 7 U

HepaBenctBa. ®@ynkums. Kpanpatuunas ¢yHkuus, ee rpaduk H CBOMCTBA.

Pemienune kBanpatHbIx HEpaBEHCTB. CUCTEMBI YPAaBHEHUN C ABYMSI IEPEMEHHBIMM.
DJIeMEHThI MPUKIAAHON MaTEMAaTUKU. YHCIIOBBIE OCIEA0BATEIbHOCTH.
Ocnognas yenw. IIoBTOpUTB, 3aKpenUTh U 00001IUTH OCHOBHBIE 3Y H, nosiyueHHbIE B
9 knacce.

MaremMaTtika B HMCTOPUYECKOM pa3BUTUU pEATM3YeTCS dYepe3 MPOEKTHI,
BKJIFOUEHHS Ha ypokax TeM. [IpoekTHas 1eaTebHOCTh 0 MaTEeMAaTHKE peaTnu3yeTcs
KaK CaMOCTOSITCNIbHasi paboTa ydalluxcs, 3aWHTEPECOBAHHBIX B YIIyOJICHHOM
YPOBHE OCBOEHHUS mpeamera. /[aHHble TeMbl NMPOEKTOB MO aJjredpe mias 7 — 9
KJIAcCOB MO (proc pacmmpeHHble U Jal0T BO3MOXKHOCTh IIKOJBHUKAM B IPOIECCE
HCCIIEIOBATENbCKOM pabOThI O0Jiee YTriyOJIeHHO U3YYUTh OCHOBBI alreOphl.

7 KJacc:

JI.®. Marnuukuii v ero « ApuMeTHKaY.
AJMKBOTHBIE APOOH.

CucreMbl CUUCIIECHHUS.

CpaBHEHHMS 10 MOAYJIIO.



[Ipr3Haku nenumocCTH.
TailHbI IPOCTHIX YUCEIL.
Urpel u crpareruu.
MaremaTudeckue CoOpu3MBbI.
MaremaTtudeckue GOKyCHI.

8 kiaacc:

Poccniickne KeHIMHBI MATEMATUKHU.

Jleonapa Dinep — BEIMKUA MaTEMATHUK.

MaremaTuyeckue TEpMUHBI MU CUMBOJIBL. MICTOpHs BOSHUKHOBEHUS U PA3BUTHA.
Anroput™m EBKinaa u inHelHbIe TMO()AHTOBBI ypaBHEHUS.

[Tapangokchel TEOpUHU MHOXKECTB.

Mautas Teopema depma.

ITouck naBapuanra.

[IpyuHIMD KpakHETO.

9 KJiacc:

Brrparommecst poCCUCKUE MAaTEMATHKH.

CummeTtpus B anreope.

CucTeMbl TMHENHBIX HEPABEHCTB U PEIICHUE YDKOHOMUYECKUX 3a1a4.
Ot TaitHonKCH K Kpuntorpaguu.

O} dexkTuBHBIE METOABI JOKA3ATEIHCTBA HEPABEHCTB.

[ennbie 1podu.

I'eomeTpuyeckast BEpOSITHOCTb.

®opmyJsia BKIIOYEHUN U UCKITFOUECHUM.

AnreGpanyeckre ypaBHEHUS BBICIIUX CTEIEHEH.

Anre6pa BbICKa3bIBaHUII.

IlepeyeHb KOHTPOJIbHBIX PadoOT:
7 KJacce

Kontposnbnas padora Nel «JIuHeiiHOe ypaBHEHHE ¢ OTHOM IEPEMEHHOM.»

Kontponbnast pabora Ne2 «CreneHp ¢ HaTypaidbHBIM MokaszarenaemM. OmHOWIEH U
MHOrowieH. CJI0KEeHUE U BBIYNTAaHUE MHOTOUYJIEHOB.)

KoutposbHas pabota Ne3 «YMHOKEHHE OJHOWIEHA HA MHOTOWIEH. Y MHOYKEHUE
MHOTOWIEHAa Ha MHOTO4JIeH. Pa3nokeHne MHOrOYJI€HOB Ha MHOKUTEIH.)
KontposbHas padota Ned4 «@opMyIbl COKPAILIEHHOTO YMHOXKEHHS.»

Kontponbnast pabora NeS «Cymma u pa3HOCTh KyOOB JBYX BBbIpa)KEHUH.
[IpyuMmeHeHne pa3nuyHbIX CIOCOO0B Pa3JI0KEHNUS MHOTOUJIEHA HA MHOXKUTEIH.)»
KountposnbHas padota Ne6 « DyHKIIUU.»



KonTponsnas padota Ne7 «Cuctembl TMHEHMHBIX YPAaBHEHHH C JBYMsI
MEPEMEHHBIMU.»
KonTtpomarsHas padota Ne 8 «O00011IeHHE U cCHCTeMaTU3AIMs 3HAHUHN ydaimuxcs 3a
Kypc 7 kiacca.»

8 kJ1acc

KonTtpomarHas padota Nel «OcHOBHOE CBOMCTBO palmoHaabHON ApoOu. ClioxeHue u
BBIUUTAHUE PALMOHAIBHBIX APOOEH.»

Kontponbuast padora No2 «YMHOXKEHHE M JEJIEHHE palMOHAIbHBIX ApPOOEH.
ToxnaecTBeHHble MpeoOpa30BaHUs PAIMOHATBHBIX BBIPAKEHHIA.»

Kontponbnas pabGotaNe3 «Pammonaneubie ypaBHeHHs. CTemnmeHb C  IEJIBIM

k ..
OTpHULATENbHBIM NoKa3zareneM. OyHKIusA y == u e€ rpauk.»
X

KonTtpoarsnas pabota Ned «KBagpaTHbie KOpHU.»
KonTtpoarhas padota Ne5 «KBangpatusie ypaBuenus. Teopema Buera.»
Kontponrnass pabGora Ne6 «KBaapatHelii TpexuieH. PelieHue ypaBHEHUH,
CBOJSIIMXCA K KBaJApaTHBIM YpaBHEHUsAM. PemieHue 3aga4y ¢ MOMOIIBIO
palMOHAJILHBIX YPABHEHUMN. )
Kontponbnas paboraNe7 «O0o00ImeHre W cUCTeMaTU3allusg 3HAHWM ydalIuxcs 3a
Kypc 8 Kiiacca.»

9 kiacce

Kontponbnas pabora Nel «HepaBenctpa.»

Kontponbnas pabora Ne2 «Dyukmus. Keaapatuunas ¢yskius, e€ rpaduk u
CBOMCTBAY.

Kontponbnas padorta Ne3 «Pemenue kBaapaTHbIX HepaBeHCTB. CUCTEMBI ypaBHEHU N
C ABYMSI IEPEMEHHBIMU. »

KonTtpoabsHas pabota Ned «DieMeHTHI MPUKIATHON MAaTEMaTHKI)

KonTtpoarsHas padorta Ne5 «HucnoBsie mocie0BaTeIbHOCTHY

KontposnbHas padora Ne6 «O000111€HNE U cCUCTEMATU3aLMs 3HAHUN yJalluXxcs 3a
Kypc 9 knacca.»

3. TemaTuueckoe IJIAHUPOBAHHUE C OIIPECACJICHUEM OCHOBHBIX BU/I0B 1€ATCJIbHOCTH

B cootBercTBUM ¢ 0a3ucHBIM yueOHBIM (00pa3oBaTebHBIM) IUIAHOM Ha
n3yueHue aiareopel B 7—9 Kjaccax OCHOBHOM IIKOJIBI OTBOJAUTCS: B 7 kjacce 102
yaca, B 8 knacce 102 ygaca, B 9 xiacce 102 yaca, Bcero 306 yacoB. Ha usyuenue
anreOphl B 7, 8 1 9 Kjaccax OCHOBHOM IIKOJIBI OTBOJAUTCS 3 YUEOHBIX Yaca B HEJEINIO,
B TEUEHUU KXKOTO rofa o0yueHus. PacxoxxieHrne B TeMaTuueCKOM pacipeiesieHuu
4acoB MEXAY aBTOPCKOW © pabodeil mnporpammamMu Ha 3 dyaca (B Temax
«IToBTOpEHNE») B TrOJ MNPOU3OLLIO B COOTBETCTBUM C KaJI€HIAAPHBIM IJIAHOM-
rpadukom 34 yaeOHbIE HEACNH, T.€. B COOTBETCTBUH C yueOHBbIM 1uianoM (34%*3) 102
y4eOHBIX Yaca B TOJ.

AJreopa. 7 kjaacc — 3 yaca B HeJAeJI10




OcCHOBHBIE

MIEPEMEHHOM. »

3aJJaHHBIX 3HAYCHUAX
NIEPEMEHHBIX.
Knaccudunmposatsb
anredpandecKue

“ XapakTepucTuka HANPABJIeHNs]
= =7 -g- Conepmaﬂne OCHOBHBIX BH/I0B BOCIIUTATEJb
= 2 e yaeSmoro Kox-Bo AeATEJIbHOCTH YYCHUKA Ho#i
[e2] S =
g T 2 MaTepHANa 4acoB (na ypoBHe ylieﬁm,lx eSITeTHOCTH

= AeiCTBHH)

JIuHeiiHOe ypaBHeHUE 15 1.1
C O/THOI MepeMeHHOM 1.2
1.3
1 Beenenue B 3 Pacnosnasamo 1.4
anredpy YHCIIOBBIE BBIPAXKECHUS U 1' 5
BBIPKEHUS C '
2 | Jluneiinoe 5 1.6
IIEPEMEHHBIMHU, 1.7
ABHEHUE C . .
ypaeH JIMHEWHBIE YPABHCHUS. 18
OJHOM .
5 . [IpuBOIUTE IPUMEPHI
MIEPEMEHHOU .
p BBIPAKECHUU C
3 Pemenue 3amau 5 NEPEMEHHBIMU,
C TTIOMOIIIBIO JIMHEWHBIX YPABHEHUM.
= ypaBHEHUMH CocCTaBIISITh BHIPAKECHUE
o C IIEPEMEHHBIMU 110
O
= IlosTopenue n 1 YCJIOBHMIO 3a1a4H.
S CHCTEMaTHU3aLUA BEINOHSITE
> y4ebHoro npeo6pazoBaHKs
E Matrcpunaja BBIPAKEHHI: IPUBO/NTE
2 KoHTpoIbHAs 1 IOZ0OHBIE ClIaraeMsble,
3 pa6ora Ne 1 PacKpbIBaTh CKOOKH.
2 «JIuneitaoe Haxonute 3HaueHue
2 ypaBHEHHE C BBIPAKECHUSA C
§ OJIHOI [IEPEMEHHBIMU IIpH
>
=
<
o
O
]
—
5
<

BbIpaxkeHus. ONUChIBaTh
L[EJIBIC BBIPAKEHUS.
Dopmyruposamo
OIPEJCICHUE JTUHEWUHOTO
ypaBHeHus. Pemars
JIMHEWHOE YPABHECHUE B
0o0111eM BUJIE.
HNuTepnpeTrnpoBaTh
YpPaBHEHUE KaK
MaTeMaTUYECKYIO




OCHOBHBIE

“ XapakTepucTuka HANPABJIeHHs]
5 % -g- Conepma}me OCHOBHBIX BUJA0B BOCIIUTATE/Ib
5’[ = E- y‘lCﬁHOFO KoJ-Bo ACATECJIBbHOCTH YYCHUKA HOM
g é % MaTepHANA 4acoB (Ha YpoBHe ylieﬁm,lx eSITeTHOCTH
= AelcTBHIA)
MOJIEJIb PEAIBHOM
curyanuu. OnuckIBaTh
CXEMY pelICHUS
TEKCTOBOM 3aJ1auH,
MIPUMEHSATH €€ IS
pelieHus 3aaa4
eable BbIpaxeHUst 52
4 ToXneCTBEHHO 2 Dopmynuposams: 1.1
paBHbIE onpeoenenus: 1.2
BBIPAXKEHUS. TOXJAECTBEHHO PABHBIX 1.3
ToxnecTBa BBIPAKECHUH, TOXKIECTBA, 1.4
5 Crrememt o 3 CTEIEHU C HATypaJbHbIM 1.5
TOKa3aTelIeM, 1.6
HATypaJIbHBIM OJIHOYJICHA, 1.7
TIoKasaTeyieM CTaHJapPTHOTO BUJIA 1.8
6 CBoiicTBa 3 OTHOYJICHA,
= CTETICHU C K02 (uIeHTa
qm) HaTypaJIbHbIM OJHOYJICHA, CTCIICHU
% moxkasareijieM OJHOYJICHA, MHOT'OYJICHA,
§ CTEIICHH MHOTOYJICHA;
é 7 OnnoureHs! 2 ceolicmaa: CTEIICHU
& 8 | MHOroieHsI 1 | CHaTypalbHBIM
5 IIOKa3aTeJIeM, 3HaKa
% 9 CrnoxxeHue u 3 CTETEHHN;
8 BBITMTAHHC npasuaa: 10Ka3aTenbCTBa
e MHOTOICHOB TOXJIECTB, YMHOKCHUS
E KonTponbHas 1 OAHO™IICHA Ha
pa6ora Ne 2 MHOT'OYJICH, YMHOXKEHUS
«CTeneHs C MHOTOYJICHOB.
HATYPATBHBIM Jloxa3vieams CBOMCTBA
IOKARATEICM. CTEIEHU C HATypaJbHbIM
ONHOWIEH | ITOKAa3aTeIICM.
MHOLOUICH. 3anuceIBaTh U
CrOsKeHIe I JIOKa3bIBaTh (POPMYJIBI:
N — MIPOM3BEICHUS CYMMBI U

MHOI'OYJIC€HOB.»

Pa3HOCTH ABYX




OCHOBHBIE

o XapakTepucTuka HATpAaBJIEHHUSI
5 2 < Conepsanmue OCHOBHBIX BH/10B BOCTINTATEIE
5[ = E- yqeﬁﬂoro KoJa-Bo ACATECJIBbHOCTH YYCHUKA HOI
< S s 4acoB (Ha ypoBHe y4eOHBIX
= === mMaTepuaia y T JeATETHOCTH
= AelcTBHIA)

10 | YMHOXeHue 4 BBIPAKECHUHN, PA3HOCTHU
OJIHOYJICHA Ha KBaJIpaToOB JIBYX
MHOTO4JIEH BBIPAKCHUM, KBaJIpaTa

11 YMHOXKEHHE 4 CYMMBI I KBa/Ipata

Pa3HOCTH JIBYX
MHOTOEIICHA Ha BBIPAXEHUN, CYMMBI
MHOTORICH KyOOB M pa3HOCTH KyOOB
JBYX BBIPAKCHUMU.

12 Pasznoxenue 3 Boruucname 3HaueHUE
MHOTOYJICHOB Ha BBIPKEHUM
MHOXKHUTEJIH. C IEPEMEHHBIMH.
Brinecenue [IpumeHsTh CBOMCTBA
o0111er0 CTEIICHU IS
MHOKHTEJIIS 3a npeodpa3oBaHUs
CKOOKH BbIpAKCHUH. BBITIOJIHATH

YMHOXEHUE OJTHOYJICHOB

13 | Pasnoxenue 3 ¥ BO3BEICHUE OTHOUICHA
MHOTOTICHOB Ha B cTeneHb. [IpuBoaute
MHOKHUTEJIH. ONHOWIEH K
Meton CTaHJIapTHOMY BHU]1Y.
TPYIITHPOBKH 3anuchiBaTh MHOTOUJICH
KOHTpOIbHAS 1 B CTaHJIAPTHOM BUJIE,
paGota Ne 3 OIPEJICIIATh CTETICHb
«YMHOXEHHUE MHOI'OYJICHA.

OJIHOYJICHA HA [IpeoOpa3oBLIBATH
MHOTOYJICH. HIPOU3BEACHNC
YMHOKEHHE OAHOWICHA 1
MHOTOWJICHA Ha MHOT'OYJICHA; CyMMBI,
MHOTOWICH. Pa3HOCTH, MPOU3BEJICHUS
Pasnoskenue JIBYX MHOT'OYJICHOB B
MHOTOWICHOB Ha MHOTO4JICH. BBIOTHATH
MHOKHTEI. N pa3ioKEeHHEe MHOTOUWICHA
Ha MHOXXHTEIU CITIOCOOOM

14 IIpounsseenne 3 BBIHECEHUS OOILETO
pasHOCTH U MHOYKHUTEIIS 32 CKOOKH,
CYMMBI JIByX CIIOCOOOM TPYIITHPOBKH,

BBIpAKCHUH




OCHOBHBIE

< XapakrepucTuka HATpaBJIeHNs]
qi g g Conepanme | . Ileﬂ(;i%?Iz]:I]({)lcﬂTanyp:{He(:{BnKa BoCIUTATETE
s S 3 yueonoro 4acoB (Ha ypoBHe y4eOHBIX -
= === mMaTepuaia y T JeATETHOCTH
= AeiCTBHH)
15 Paznocth 2 o ¢hopmysiam
KBaJIpaTOB JIBYX COKpAIIEHHOTO
BBIPAKECHUN YMHOKEHUSA U C
16 | KBagpaT cymmbl 4 HPHMCHCHHEM
HECKOJBKHUX CITOCOOOB.
1 KBazpar Hcnonp30BaTh
PasHOCTH ABYX YKa3aHHbIC
BRIPAACHIH npeoOpa3oBaHus B
17 | [Ipeobpa3oBanu 3 IpoLIECCE PELICHUS
€ MHOI'OYJICHA B YPaBHEHUM,
KBaJ[paT CyMMBbI JI0Ka3aTeIbCTBA
WA Pa3HOCTH YTBEPKICHUM, pEIICHUS
JIBYX TEKCTOBBIX 3a]1a4
§- BBIPAKEHUN
5 KonTtponpHas 1
3 pabota Ne 4
g «DopMybl
> COKpPaIIEHHOTO
?) YMHOXEHHUS.»
O
2 18 Cymma u 2
§ pa3HOCTh KyOOB
< BBIPAXKEHUI
19 | ITpumenenue 4
Pa3IMYHBIX
croco0oB
Pa3IoKEeHUA
MHOTO4JICHA Ha
MHOXUTENN
[ToBTOpEHUE 1 2
CHUCTEMAaTHU3ALUS
y4eOHOTO
Marepuaia
KonTposbHas 1

pabota Ne 5




OcHoBHBIC
“ XapakTepucTuka HANPABJIEHHs
5 % -g- Couepmanne OCHOBHBIX BH/10B BOCIIUTATE/Ib
= = E- GHOTO Koa-Bo ACATECJIBbHOCTH YYCHUKA HOI
= S = yae 4acoB (Ha ypoBHE y4eOHbIX
A === mMarepuaia . . AEATETHOCTH
s JaeiicTBUA)
«Cymma u
Pa3HOCTh KyOOB
JIBYX
BBIPAKCHUM.
[Ipumenenue
Pa3JIMYHbBIX
Croco6oB
Pa3IOKEHUS
MHOTOYICHA Ha
MHOKHUTEIH. )
DOYyHKIUU 12
20 | CBs3u MexIy 2 IIpusooums ipuMepbl 1.1
BEJIMYNHAMMU. 3aBUCUMOCTEN MEXIY 1.2
DOyHKIUA BennunuHaMu. Paznnuare 1.3
) CriocoBir ) Cpeau 3aBUCUMOCTEN 14
(byHKITMOHATBHBIE 1.5
SaJAHHA 3aBUCUMOCTH. 1.6
(byHKLH Onucvleamv NOHAMUA 1.7
22 I"'padux 2 3aBHCHMOU U 1.8
beHKHI/H/I HE3aBHUCHUMOH
5 NEPEMEHHBIX, QYHKIIIH,
i} 23 | JIuHeiiHas ) 4 aprymenTa QyHKIHL;
= (ynxuus, e CIIOCOOBI 3a/1aHKS
z rpa(i)m( 51 byHKIHM.
& cBoucTBa DOopMyIHPOBATE
TToBTOpEHHE U 1 OIIpeIeNIeHus: 00JIacTH
CHCTEMaTH3alHs onpenenenus GyHKium,
y4eGHOTO 00J1aCTH 3HaYEHHI
Marepuana ¢byHkuuu, rpaduka
GyHKUMU, TUHEHHOU
KonTtponpHas 1 DYHKIMH, IPIMOi
pabora Ne 6 MIPOIIOPUHUOHAIBHOCTH.

«DyHKIUN.)»

Boruuciame 3HaueHne
(GYHKIUM 110 3aJaHHOMY
3HAYCHUIO apTyMEHTA.
CocTaBasaTh TaOJIHIIBI




OCHOBHBIE

“ XapakTepucTuka HANPABJIEHHs
g 5| Compmame || reremmocn yremnka | T ea
= 25 yuebHoro 4acoB (Ha ypoBHE y4eOHbIX o
A === mMarepuaia . . AEATETHOCTH
= AeiCTBHH)
3HaYeHUN (YHKIUU.
CtpouTtb rpaduk
byHKIUY, 33 TaHHOU
tabauyHo. [lo rpaduxy
byHKIUY, SBISIONIEHCS
MOJICIIBIO PEaTbHOTO
mpoiiecca, OnpeesiTh
XapaKTEPUCTHKHU ITOTO
nporiecca. CTpouthb
rpauK TUHEHHOU
GyHKIIUU U TIPSIMOIA
MPOTOPITMOHAIEHOCTH.
OnuceIBaTh CBOMCTBA
TUX QYHKIUI
Cucrembl JJUHEHHBIX
YPaBHEHUI 19
¢ IBYMS NepeMeHHbIMU
24 | YpaBHeHuUs ¢ 2 IIpusooums npumepol: 1.1
TIBYMS YpaBHEHUS C ABYMS 1.2
= nepeMEHHBIMU NePEeMEHHBIMU; 1.3
= N JIMHENHOTO YpaBHEHUS C 1.4
% 25 | Jluneiinoe 3 JIBYMS Hepei’/Il:;HHBIMI/I; 1.5
g YPaBHCHHE € CHUCTEMBI IBYX JIMHENMHBIX 1.6
g JIBYMSI N yx
YPaBHEHUH C IBYMsI 1.7
TICpEMCHHBIMH 1 MEPEMEHHBIMU; 1.8

ero rpaux




OCHOBHBIE

“ XapakTepucTuka HANPABJIEHHs
= a -g- Couepma}me OCHOBHBIX BH/10B BOCIIUTATE/Ib
2 g =9 KoJa-Bo AesITeJIbHOCTH YYeHHKA Ho#i
& z = yuyeOHOro 5
g = & MaTepaaTa 4acoB (Ha YPOBHE ydeOHbIX eSITeTHOCTH

s el cTBH)

26 | Cucremsl 3 pEAIbHBIX TPOIIECCOB,
YPaBHEHMUI C JJ1S1 KOTOPBIX YPABHEHHE
IBYMS C ABYMs IIEPEMEHHBIMU
IIEPEMEHHBIMH. WJIM CUCTEMA YPAaBHEHUN
I'padmueckuit C IByMsI IIEPEMEHHBIMU
METO]I pEIICHUS SIBJISTIOTCSI
CUCTEMBI JIBYX MaTeMaTUYECKUMU
JUHEUHBIX MOJIEJISIMU.

YpaBHEHMUI C Onpenensite, ABISIETCA

JIBYMS JIY TIapA YHUCEN

MepEMEHHBIMU PEILICHUEM JTAHHOTO
aBHEHUS C JByMS

27 | Pemenue cucrem 2 P 4

. MEPEMEHHBIMU.
JIMHEWHBIX
. Dopmynuposamsn:
YPaBHEHUM
onpeoenenus. PEIICHUS
METOJIOM
YpaBHEHHUS C ABYyMS
MOJICTAHOBKH )
MepEMEHHBIMU; YTO

28 Pemenue cucrem 3 3HAYUT PEIINTH
JINHENHBIX YPAaBHCHHUE C JBYMsI
ypaBHEHHiA IIepEMCHHBIMU; Tpaduka
METOIOM YpaBHEHHUS C ABYyMSI
CJIOKEHUS IICPCMCHHBIMU

JIMHEMHOI'0 YPaBHEHMUS C

29 | Pemenue 3anau 4 JBYMST TIepEMEHHBIMIL
C TOMOTIBEO pELIEHUsT CUCTEMBI
CHCTCM YPaBHEHHUH C AByMS
JTUHEHHBIX MIepEMEHHBIMU;
YpaBHCHHUH C80lCMEa YPAaBHEHUM C
TToBTOpEHHE 1 1 JIBYMsI IEPEMEHHBIMH.
y4eGHOTO rpaduka JMHEHHOTO
marepuaia YPaBHCHHA B

3aBUCUMOCTH OT
KonTponbHas 1 3HAYCHMIA
pabora Ne 7 KO3 UIIUEHTOB,
«Cucremsl rpaguIecKuii METO
JIMHEUHBIX

YPaBHEHUM C

pELICHUsI CUCTEMBI JIBYX
YPaBHEHUM C IBYMS




OCHOBHBIE

“ XapakTepucTuka HANPABJIEHHs
o 5| Compmame || reremmocn yremnka | T ea
= 25 yuebHoro 4acoB (Ha ypoBHE y4eOHbIX o
A === mMarepuaia . . AEATETHOCTH
s JaeiicTBUA)
JIBYMSI MePEMEHHBIMU, METO/T
MEPEMEHHBIMU.» MOJICTAHOBKHU U METO/]I
CJIOKEHHUS JJ1s1 PEUICHUS
CHUCTEMBI JBYX JTUHEUHBIX
YPaBHEHUU C ABYMS
MIepEMEHHBIMHU.
Cmpoums rpadux
JIMHEWHOTO YPABHEHUS C
JIBYMsI IEPEMEHHBIMH.
Pemate cucremsl 1Byx
JIMHEWHBIX YPaBHEHUN
C ABYMS IIEPEMEHHBIMU.
Pewams TekcTOBBIC
3a71a4M, B KOTOPBIX
CHUCTEMA JIBYX JIMHEHHBIX
YPaBHEHUU C ABYMS
MIEPEMEHHBIMU SIBJISIETCA
MaTEMaTU4YECKON
MOJIENIBIO PEabHOTO
npoiiecca, u
HHTEPHPETUPOBATH
pe3yabTaT pelIeHUs
CHUCTEMBI
IToBTOpEHME M
CHCTEeMATH3AIHUA 4
y4eOHOro MaTepuaJja
YnpaxHeHus s 3 1.1
MIOBTOPEHUS Kypca 1.2
7 xyacca 1.3
1.4
Hrtorosast KOHTpOJIbHASA 1 15
pabota «O0600IIeHNE U 1: 6
CHCTEMaTHU3allus 3HAaHU I 1.7
ydanuxcs 3a kypc 7 1.8

KJj1acca.»




AJareopa. 8 kiaacc — 3 yaca B HeeJI10

< XapakrTepucTuka OcHoBHBIE
= o€ Kou1-Bo OCHOBHBIX BH/10B HANPABJIEHHH
% S & | Conep:xanue yuedHoro YACOB JeATeIbHOCTH YYeHHKa | BOCHHTATEJIbLHOM
s é s MaTtepuasa (Ha ypoBHe y4eOHBIX eI TeJTHOCTH
s AelcTBHA)
PanuonajabnHbIe
BbIPa’KeHUs 44
1 PanmonansHbie 2 Pacnosznasame 11€51b1€ 1.1
npodu palMOHAIbHbBIC 1.2
2 OCHOBHOE CBOMCTBO 3 BLIDAXCHUA, IPOOHBIC 1.3
. palKrOHaIbHbIC 1.4
PatORAIILHON BBIPAXECHUS, IPUBOJUTH 1.5
Apodu IPUMEPBI TAKUX 1.6
3 Cnoxxenue u 3 BBIPAKECHUM. 1.7
BBIYMTAHUE Dopmynruposams: 1.8
< parmoHaIBHBIX onpeoenenus:
=t npobeit ¢ paIMoOHAIBHOTO
= OJIMHAKOBBIMU BBIPAXKCHUS,
,5‘ 3HAMEHATEIIIMU JIOILyCTUMBIX 3HAYCHU U
x MIePEMEHHOM,
= 4 Cnosxenne A 6 TOXJIECTBEHHO PaBHBIX
o BBIUUTAHUE BBIDAKCHI,
g paLHMOHaIbHbIX TOKIECTEA,
2 Apobeit ¢ pasHbHIMU PaBHOCHJIbHBIX
g 3HAMEHaTEeISIMHU ypABHEHMi,
3 KonTtponbHas 1 paluoOHAIBHOTO
c% padoTa Ne 1 ypaBHEHUSI, CTETICHU C
& «OCHOBHOE HYJIEBBIM MOKA3aTeJIEM,
E CBOICTBO CTENEHU C LICJbIM
< pAIMOHANBHOI OTpUIIATEIBLHBIM
npobu. CrnoxxeHue u ITIOKa3aTesieM,
BBIYUTAHUEC CTaHIapTHOT'O BUJAa
PAIMOHATBHBIX yucia, oOpaTHon
1pobeit.» MPOMOPLHOHATLHOCTH;
C801licmBa.; OCHOBHOE
5 YMHOXEHHE U 4 CBOMCTBO
ACJICHNC paIMoHaJILHOM JIpo0H,
palMOHAIbHBIX CBOMCTBA CTENEHH C
npobeii. Bo3penenne




- XapaKTepHuCTHKA OcHoBHBIE
= OCHOBHLIX BU10B HanmpaBJICHUSA
E’( g §. Conep:xxanue y4e0HOTo If::z;]:) JAeSITeILHOCTH YUeHHKA | BOCIHTATEIbHOMI
E é g MaTepHaJa (Ha YPoBHe yqueﬁm,lx AESITETHOCTH
g JeidcTBUil)
palroHaNbHON 1EeJIbIM [TOKa3aTeNeM,
JpoOU B CTENEHb ypaBHEHUH, QYHKIIMU
6 | ToxkmecTBEeHHbBIE 7 y= % >
npeobpa3oBaHus npasua. CIOXKeHNU,
panroHaIbHBIX BBIUMTAHUS,
BBIPAKEHUH YMHOXEHHUS, ICIICHUS
KoHTposbHas 1 npo0Oel, BO3BEICHUS
paBora Ne 2 JpoOU B CTEIEHb;
«Y MHOKCHHE 1 yclo8ue paBEHCTBA
eIeHHe JIpoOu HYJIIO. §
PAIMOHATEHBIX /Jloka3zbieamsb CBOMCTBA
HpoGei. CTETICHU C IIeJIbIM
ToxXIecTBEHHBIE TIoKa3aTCIeM.
npeobpa3zoBaHus Onquzeambv
PAMOHATHHBIX rpaguvecKuit MeToL
BBIPAKEHUID» PCLICHH ypaBHCHII
C OJTHOM MEPEeMEHHOM.
7 | PaBHOCHIIbHBIE 3 | Hpumensmo ocHOBHOE
YPaBHCHHUA. CBOMCTBO
PanvonaneHbIe paLMOHAILHOM APOOU
YpaBHCHUA JUJI COKpaAICHUS
8 CrerneHb ¢ LETbIM 4 1 1ip eov6p a30BaHHA
OTpHULATCIIbHBIM Apobeii. TpusoauTs
noKasaTeyieM APOOH K HOBOMY
(oOmiemMy)
9 CBoiicTBa cTeneHn 5 3HAMEHATEIIIO.
C TIEJIBIM Haxonuts cymmy,
MoKa3aTeyieM Pa3HOCTb,
MPOU3BEJICHUE U
10 DyHKUIMUS y i 4 JacTHOE ApooOei
. poOei.
i eé rpacduk BrImosHATH
TOXJI€CTBEHHbIE
KonTtponbHas 1 npeoOpa3oBaHusI
pabota Ne 3 paLyoHaIbHbIX
«ParmonanbHbIe BBIPKCHHM.
YpaBHEHUS. Pewams ypaBHEHUS
CrerneHb ¢ LEIbIM C IEPEMEHHOM B
OTPHUIIATEITLHBIM 3HaAMEHaTeJe IPooH.




KBa/IpaTHbIE KOPHU

yucna. [IpuBoante
MIPUMEPHI

o XapakTepucruka OcHoBHBIC
= = OCHOBHBLIX BH/10B HanpaBJieHUsI
) s Koa-Bo o
= S = Conep:xxanue y4e0HOTo YACOB JNeAITeJIbHOCTH YYeHUKAa | BOCIIUTATEIbHOU
E é =3 MaTepHaJa (Ha ypoBHe y4eOHBIX AESITETHOCTH
s JAecTBHIA)
MOKAa3aTEJIEM. Ilpumensams CBOMCTBA
k ,
OyHkuusd y=X u ed CTETCHU C LEIBIM
x IoKasaTeseM JJis
rpacuk.» npeodpazoBaHus
BBIPAKECHUU.
3anucvieams yucina
B CTaH/IAPTHOM BHJE.
Boinonuame
MOCTPOCHUE U YTCHUE
k
rpaduka QyHKIUU y=—
X
KBaaparHbie KOpHH. 25
JleMCTBUTEIBbHBIE YHCJIA
11 | Oynkous y = x? 3 Onucvlgamy: IOHATUE 1.1
g u e€ rpadux MHO>KECTBA, JIEMEHTA 1.2
= MHOYKECTBA, CIIOCOOBI 1.3
= 12 | KBagpaTHbie KOpHHU. 3 .
& N 3a7aHUs MHOKECTB; 1.4
& Apudmernyeckuit
. MHOKECTBO 1.5
SIS KBaJIpaTHBIN KOPEHb
w2 HaTypaJbHbIX YUCEN, 1.6
= c;’ 13 | MHO€CTBO U €ro 2 MHOKECTBO LIEIBIX 1.7
g ,.% JJIEMEHTBI YUCCJI, MHOXCECTBO 1.8
S S pAaIMOHAJEHBIX YHCE,
3 14 ITonMHOX€ECTBO 2
m 2 o : MHOKECTBO
2 a Heparun Hall JIEUCTBUTEILHBIX YHCEI
N
3 E MHOXECTBAMU U CBSI3U MEX]y dTUMU
=p
= = 15 YUCIIOBBIE 5 YHCJIOBBIMU
§= MHOKECTBA MHOKECTBAMU; CBSI3b
O MEXTy O€CKOHESUHBIMU
E 16 CaoiicTBa 4 JECATHIHBIMH IPOOSIMHU
apu(pMETUYECKOTO Y palMoOHaIbLHBIMH,
KBaIpaTHOT'O KOPHA MPPALMOHATBHBIMU
17 | ToxxaecTBEHHBIE 5 ;HCMMH'
npeo6pa3oBaHKs acnosnaedmo
BBIPAKEHH, paloHaNIbHbBIC U
CONEPKAIIIX upparuoHaIbHbIC




AnreOpandeckre BeipakeHHs. DyHKIIHH.

YucnoBble MHOXKECTBA

KBaJIpaTHOTO KOPHSA U3
qHCIa,
apu(PpMETUYECKOTO
KBaJIpaTHOTO KOPHSA U3
YHClia, paBHBIX
MHO>KECTB,
IOJIMHO’KECTBA,
nepeceyeHust
MHO>KECTB,
o0beIMHEHUS
MHO>KECTB;

ceoticmea. PyHKIUU )
= x°, apu(hMETUIECKOTO
KBaJIpaTHOTO KOPHS,
dyrkimn y=+x.
Jloka3bIBaTh CBOMCTBA
apu(mMeTnyecKoro
KBaJIPAaTHOTO KOPHS.
Cmpoums rpaduku
byHKIMIA
y=x’uy=+x.
Ilpumensimo IOHATHE
apu(hMETHIECKOTO
KBaJIPAaTHOTO KOPHS ISt
BBIUMCIICHHS 3HAUCHUN
BBIPAKCHUU.
Ynpowamy BbIpaxeHus,
coJleprKalue

< XapakTepucTUKa OcHoOBHBIE
- a & KoJi-Bo OCHOBHBIX BH/10B HanpaBJIeHHUA
] - o
= S & | Conep:xanue yueoHoOro YACOB AesITeJILHOCTH YYeHHKa | BOCIUTATEIbHOH
(20}
g é s MarepuaJia (na ypmvsne yqueﬁm,lx eI TeJTHOCTH
s neiicTBUi)
panoHaJILHBIX YUCEN U
AppaLMOHAIBHBIX
YUCEIL.
18 = 3
Oymas y=x 3anucvieams ¢
u e€ rpaduk TTOMOIIBIO (POPMYIT
KoHTpoIbHas 1 CB(BI/ICTB& JIEUCTBUM C
pa6ora Ne 4 JIEUCTBUTEIILHBIMU
«KBagparHble ?DHCHaMH'
KODHH.» OPMYIUPOBAMD.
onpeoenenus:




Pa3zgen

Homep
naparpaga

Conep:xxanue y4e0HOTo
MaTepuaJa

KoJ1-Bo
4acoB

XapakTepucTuKa
OCHOBHBIX BH/10B
AeSITeJIbHOCTH Y4eHHKA
(Ha ypoBHe y4eOHBIX
JeidcTBUil)

OcHoBHBIE
HanpaBJIeHUs
BOCIUTATEJILHOM
JesITeJIHOCTH

apupMeTHIECKUE
KBa/IpaTHbIE KOPHHU.
Pemarts ypaBHEHUS.
CpaBHUBATh 3HAYCHUS
BBIPAKECHUU.
BrImosHATH
npeobpazoBaHue
BBIPAKECHUU C
MPUMEHEHUEM
BBIHECEHUSI MHOXKHUTES
U3-TI0]1 3HaKa KOPHS,
BHECEHUSI MHOXKUTEJIS
1o/ 3HaK KOPHSI.
BrImonHTh
OCBOOOXXIEHUE OT
UppaIuoOHaIbHOCTH B
3HamMeHaTese Ipoou,
aHaJIn3 COOTHOLIECHUMN
MEK]ly YHCIOBBIMU
MHOYXECTBaMU U UX
AJIEMEHTaMHU

KBaapaTHbie ypaBHeHUs

26

AnreOpandeckre BEIpOKCHUS. Y paBHCHHUS

19

KBanparnsie
YpaBHEHHS.
Pemenune HEMmoaHBIX
KBaJIpaTHBIX
YpaBHEHUU

20

dopmyia KOpHEH
KBaJpPaTHOTO
ypaBHEHUS

21

Teopema Buera

KonTposbHas
pabota Ne 5
«KBagpatHbie
ypaBHEHHUSI.
Teopema Buerta.»

Pacnosnasams n
MPUBOJUTH IPUMEPHI
KBaJpaTHbIX YPaBHEHUI
pPa3IMYHbBIX BUJIOB
(MOJTHBIX, HEMOJHBIX,
NPUBEAEHHBIX),
KBaJJpaTHBIX
TPEXUIIEHOB.
Onucwisams B 00111EM
BU/JIE PELICHUE
HETIOJHBIX KBAJIPATHBIX
YPaBHEHUM.
Dopmynruposams:
onpeoenenus:
ypaBHEHU NIEPBOUN

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8




YPaBHEHUU.»

YpaBHEHHUS B
3aBUCUMOCTH OT 3HaKa
€ro JIUCKpUMHUHAHTA.
loxaszvieams meopemul:
Buera (npsimyto u
00paTHy10), O
pa3I0KEHUN
KBAIPaTHOI'O TPEXUJIEHA
Ha MHOXUTEIIN, O
CBOMCTBE KBaJpPaTHOIO
TpEXUJIEHA

C OTPULIATETBHBIM
JTACKPUMHUHAHTOM.
Onucvleams HA
IIpUMEpPax METOL

= XapakTepucTuKa OcHOBHBIE
= a & K OCHOBHBIX BUI0B HanpaBJIeHUSA
[F] L < OH'BO o
= S = Conep:xxanue y4e0HOTo YACOB JNeAITeJIbHOCTH YYeHUKAa | BOCIIUTATEIbHOU
E é g MaTepuaJia (Ha ypoBHe y4eOHBIX JeSITEJTHOCTH
s AeiicTBHiA)
22 KBanparHsiii 3 CTENEHU, KBAIPATHOTO
TPEXWIECH YpaBHEHU;
23 Pemenue 5 KBANPATHOTO
N TpEXUIICHA,
YpPaBHEHUM,
JTACKPUMHUHAHTA
CBOJISIIIIAXCA K
KBaJIPaTHOT'O
KBaJIpaTHbIM
YPaBHEHUS U
YPaBHEHUSIM
KBaIpaTHOTO
24 | PannoHanabHbIS 6 TPEXWIECHA, KOPHS
YpaBHEHUS KaK KBaJIpaTHOI'O
MaTeMaTUYECKHE TPCXUICHA,
MOJICJIN PCAIbHBIX OMKBapaTHOIO
CUTyaluuu YPaBHEHUSI;C8OUCEA
KBaJIpaTHOTO
KonTposbHas 1 Tpéxunena;
pabora Ne 6 . meopem)y Buera n
«KBaﬂpaTHII)’IH 0o0paTHyo el TeopeMy.
TpeaneH.v CILICHUE BanucoIeans i
YPpaBHCHMUH, JI0Ka3bIBaTh (popMyIy
CBOJVATIHXCA K KOpHEH KBaJIpaTHOIO
KBaJApaTHbIM yPABHEHUS.
YPABHCHHAM. HccnenoBath
Pemenue sanau ¢ KOJINYECTBO KOPHEN
TIOMOILBIO KBaJIPaTHOT'O
PalMOHATBHBIX




Pa3zgen

XapakTepucTuKa OcHoBHbIE

Koua-Bo OCHOBHBIX BH/I0B HANpaB/eHus
Conepxanue yueOHOro YACOB AesiTeJIbHOCTH YYeHHKa | BOCHIMTATEeIbHON
MarepuaJia (Ha ypoBHe y4eOHBIX JeSITETHOCTH

JeidcTBUil)

Homep
naparpaga

3aMEHBI IEPEMEHHOU
JUISL peLIeHus
YPaBHCHUU.

Haxooumw xopHu
KBaJpaTHBIX YPABHEHHUIN
Pa3JINYHBIX BUJIOB.
[IpumensaTh TEOPEMY
Buera u o6patnyto eit
TeopeMy. BeIIOTHATH
pa3oKEHHE
KBAaJIpaTHOI'O TPEXUIICHA
Ha MHOKUTEJIN.
Haxoaute xopHH
YPaBHEHHM, KOTOPbIE
CBOJATCS K
KBaJpaTHBIM.
CocTtaBisiTh
KBaJpaTHbIC YPABHEHUS
Y YpaBHEHUH,
CBOJAIIKECS K
KBaJIPaTHBIM,
SABJISIOLIAECS
MaTeMaTHYECKUMHU
MOJENSIMU PEATIbHBIX
CUTyaluuu

IHoBTOpEeHue u
CHCTEeMAaTH3ALUA
y4eOHOro MaTepuaja 7

YrpaxxHeHus s 6 1.1
MIOBTOPEHHUS Kypca 8 Kiacca 1.2

1.
Kontposnbnas pabora Ne 7 1 1 i

«O0001IEHNE U 15
CHCTEMAaTHU3aIMs 3HAHUN 1' 6
YUaIIUXCs 3a Kype 8 Kiacca.» 1'7

1.8




AJreopa. 9 kjaacc — 3 yaca B HeIeJI0

«HepaBeHncTsa.»

HEPABEHCTB.

Pewams nunenHble
HEpPABEHCTRA.
3anuceiBaTh pELICHUS
HEPABEHCTB U UX CUCTEM
B BHJI€ YMCJIOBBIX
MIPOMEKYTKOB,
00BEeIUHEHNS,
nepeceyeHurs YUCIOBBIX

= XapakTepucTukKa OcHoBHbIe
- oy OCHOBHBIX BH/IOB HalpaBJIeHIs
;.’( ¢ & | Conepxanne yuebuoro | Koa-Bo HesiITeJILHOCTH YYeHHKA BOCHHUTATE/ILHOM
g é s MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX ACSITETHOCTH
s neiicTBHIA)
HepaBencrBa 20
| Yucnosele 3 Pacnosnasams n 1.1
HEpPABEHCTBA MPUBOJUTH MPUMEPHI 1.2
N YUCIIOBBIX HEPABEHCTB, 1.3
2 OCHOBHBIE CBOMCTBA 2
HEPABEHCTB C 1.4
AHCIIOBBIX IIEPEMEHHBIMH, 1.5
HEPABEHCTB N
JIMHEMHBIX HEPABEHCTB C 1.6
3 CloXeHue u 3 OJHOM MEePEMEHHOM, 1.7
YMHOXEHHE JIBOMHBIX HEPABEHCTB. 1.8
YU CJIOBBIX Dopmynuposams:
HEPABEHCTB. onpeoenenus; CpaBHCHHS
OuenuBanue JIBYX YHCEJI, PELUICHUA
3HAYECHUSA HEPABEHCTBA C OJTHOU
BBIPAXKEHUS IIEPEMEHHOM,
PaBHOCHUJIbHBIX
4 Hep aBeHCTBAC 1 HEPABEHCTB, PEIICHUS
< OJIHOU NCPEMCHHOH CUCTEMbI HEPABEHCTB C
% 5 Pemenue 5 OJHOW MEPEMEHHOM,
§ HEPABEHCTB C OJHOI 00J1aCTH OIpEACIICHUS
S MIEPEMEHHOM. BBIPQKCHMA,
E YUCIOBBIC C80UCMBA YHACIIOBBIX
IPOMEKYTKH HEPABEHCTB, CJI0KCHUS U
YMHOXEHUSI YUCIIOBBIX
6 CucTtemMbl JIMHEITHBIX 5 HEPABCHCTB
HEPABEHCTB C OJHOH Jlokasvieamb.: CBOWCTBA
MepeMEHHOH YHCIIOBBIX HEPABCHCTB,
KonTposbHas 1 TEOPEMBI O CIIOKEHUU U
pa6ota Ne 1 YMHOKEHHUU YUCIIOBBIX




OcCHOBHBIE

KBanparuunas

= XapakrepucTHKa
- ot OCHOBHBIX BH/IOB HanpapJIeHU
% £ 2 | Conepxanne yuebuoro | Koa-po JAeSAITeJIbHOCTH YYeHHKA BOCHHUTATE/ILHOM
& é s MarepuaJia 4acoB (Ha ypoBHE y4eOHBIX ACATEITHOCTH
s neiicTBHIA)
MIPOMEKYTKOB. Pemate
CHUCTEMY HEPaBEHCTB C
OJHOW MIEPEMEHHOM.
OrneHuBaThL 3HaUYEHUE
BhIpaxkeHus. M300paxkath
Ha KOOPJAMHATHOU
MPSIMOU 3a/IaHHBIC
HEpaBEHCTBAMHU
YUCJIOBBIC TPOMEKYTKU
KBaaparuunas pyHkuus 38
7 [ToBTOpEHUE U 3 Onucwvigams MIOHSITUE 1.1
pacimpeHue GbyHKIINM KaK TIpaBuIa, 1.2
CBEJICHUN O yCTaHABJINBAIOIIETO 1.3
byHKIIUN CBSI3b MEXKITY 1.4
N AJIEMEHTAMHU JIBYX 1.5
8 CaoticTBa (pyHKITUH 3 MHOKCCTE. 16
9 Kax mocrpours 3 Dopmynuposams. 1.7
rpaguk QyHKIUH Y onpeoenenus. HyJs 1.8
= kf{x), ecrn (GyHKUIHN; TPOMEXYTKOB
HU3BECTCH rpa(bHK 3HAKOIIOCTOSIHCTBA
dynkmM y = f{x) yHKuEN; QyHKIMH,
< BO3pacTaroen
= 10 | Kak nocTtpouth } 4 (yObiBatomeit) Ha
= rpaduku QyHKIMHA ) MHOKECTRE:
= =f(x) + b s .
S KBaIPaTUYHON (PYHKITUU;
ny=flx +a,ecm KBaJPAaTHOTO
M3BECTEH rpaguk HEPaBEHCTBA;C80LUCMEA
bynxumn KBaJpaTUIHOU
y=J/&) GyHKIUM; npasuia
11 | KBagparugnas 6 NOCTPOCHHs TpapnkoB
bynkuus, e€ rpadux yHKIHIT ¢ TOMOLIBIO
1 CBOMCTRA npeoOpa3oBaHUi BUIA
f&) = fx) + bif(x) —
Kontponbras 1 fx + a); f(x) = kf(x).
pabora Ne 2 Cmpoumbo Tpaduku
«DyHKIMS. (QYHKIHIT ¢ TOMOLIBIO




OcCHOBHBIE

YPaBHEHUU C ABYMS
IIEPEMEHHBIMU. »

Pewams xBanpaTHbie
HEPABEHCTBA, UCMOJIb3Ys
CXEMY PacHoJIOKECHUS
napaboJIbl OTHOCUTEIBHO
ocH abcImcc.
Onucwieamo
rpaduyecKuil METO
pelIeHUs] CUCTEMBI JBYX
YPaBHEHUU C ABYMS
MePEMEHHBIMH, METO/T
IMOJICTAaHOBKHU M METO/I
CJIOKEHUS TSl PEIICHUS
CHUCTEMBI JIBYX
YPaBHEHUH C ABYMS
MepEeMEHHBIMH, OJTHO U3
KOTOPBIX HE SIBJISETCS
JIMHEWHBIM.

= XapakrepucTHKa
= o€ OCHOBHBIX BH/I0B HalpaBJIeHIs
% S 2 | Conepxanne yaeonoro | Kon-Bo |  nesiTenbHocTH yuenuka | BOCHHMTATEILHOM
& = & maTepuaja 4acoB (Ha ypoBHe y4eOHbIX AEATETHOCTH
s AelcTBHIA)
bynkmus, e€ rpadux npeobpa3oBaHuil BUaa
Y CBOMCTBA.» f(x) — f(x) + b;
12 | Pemenune 6 ]l(c%c )._>f (x+a);ftx) =
KBAPATHbIX Cmpoums rpadpux
HCpapCHCTE KBaJpaTUIHON (yHKIIUH.
13 | Cucremsl 6 I[To rpaduky
YPaBHEHUH C ABYyMs KBaJpaTU4YHON (pyHKIUM
epeMEHHBIMU ONUCHIBATh €€ CBOMCTBA.
Onucwvigamo
14 | Pemenue 3amau 5 CXEMATIIHOE
C IIOMOLLBIO CHCTEM PACTIONOKEHHE
YPaBHCHHUH BTOpOU 1apaboJIbl OTHOCUTEIBHO
cTencHn ocH abcIuce B
KOHTpOHBHaH 1 3aBUCHUMOCTHU OT 3HAKa
pabota Ne 3 CTapuiero
«Permmenne Kod(puirenta u
KBa [PATHBIX JTUCKPUMHUHAHTA
HEPABEHCTB. COOTBGTCTByIOHl"eFO
Cucremsl KBaJApaTHOI'O TPECXYJICHA.




OcCHOBHBIE

orpezesieHue
BEPOATHOCTH

CTATUCTUYECKUX JaHHBIX
B BHJIC TAOJIHIIL,

= XapakrepucTHKa
- . OCHOBHBIX BH/IOB HanpapJIeHU
% S 2 | Conepxanne yaeonoro | Kon-Bo |  nesiTenbHocTH yuenuka | BOCHHMTATEILHOM
g é s MarepuaJjia 4acoB (Ha ypoBHE y4eOHBIX ACATEITHOCTH
s el CTBHI)
Peuwiamsb TEeKCTOBBIC
3a/1a4M, B KOTOPBIX
cucTeMa JIByX ypaBHCHHUI
C ABYMS IEPEMEHHBIMU
SIBJISICTCS
MaTeMaTUUYECKON
MOJIENIBIO PEaTbHOTO
npoiiecca,
1 UHTEPIIPETUPOBATH
pe3yabTaT pEeUICHUs
CHCTEMBI
JJieMeHThI MPUKJIATHOM
MAaTEeMATHKH 20
15 | Maremaruueckoe 3 IIpusooums npumepol: 1.1
MO/JICTUPOBAHUE MaTEMaTHUYECKNX 1.2
E 16 [porenTibie 3 MOHCHCﬁUPCaHBHBIX 1.3
= N CUTYaIMI; MPUKJIIAIHBIX 14
g pacHeThbl 3a7a4; IpUOIMKEHHBIX 1.5
% 17 [TpubanxEHHbIE 2 BEJIMYMH, UCITOJIL30BaHUS 1.6
= BBIUMCIICHUS KOMOWHATOPHBIX MPABUII 1.7
S CyMMBI U TPOU3BEICHUS; 1.8
% 18 | OcHOBHBIE TpaBUIIa 3 CITy9aitHbIX COBBITHI,
5 KOMOMHATOPHKH BKJIIOYAs JJOCTOBEPHBIE U
§ 19 | Yacrora u 2 HEBO3MOKHBIE COOBITHS;
5 BEPOSITHOCTh OIIBITOB €
GE) CIly4aifHOro PaBHOBEPOSATHLIMU
2 COOBITHS ucxonamu,
= MpeCTaBICHUS
Q) 20 | Kmaccuueckoe 3




OcCHOBHBIE

OKPYKAIOIIUX SIBJIICHUU.
Dopmynuposams.
onpeoenenus:
a0COJIFOTHOM
MOTPEIIHOCTH,
OTHOCHUTEJIbHOU
MOTPEIIHOCTH,
JIOCTOBEPHOTO COOBITHS,
HEBO3MOKHOTO COOBITHS;
KJIaCCUYECKOE
ompeieICHUE
BEpPOSITHOCTHU,

npasuia:
KOMOMHATOPHOE TIPABUIIO
CYMMBbI, KOMOMHAaTOPHOE
MIPABUJIO TTPOU3BEACHUS.
Onucwvléamys 3Tanbl
pEIIEHUS MPUKIIATHON
3a7a4H.

Hoscuamo u
3anucvieams HOPMYITY
CJIOKHBIX MTPOIIEHTOB.

= XapakrepucTHKa
- . OCHOBHBIX BH/IOB HanpapJIeHU
% S 2 | Conepxanne yaeonoro | Kon-Bo |  nesiTenbHocTH yuenuka | BOCHHMTATEILHOM
g é s MarepuaJjia 4acoB (Ha ypoBHE y4eOHBIX ACATEITHOCTH
s el CTBHI)
21 | HavanbHbie 3 auarpamm, rpadukos;
CBEJICHUA O HCIIOJIb30BAHUSBEPOSITHO
CTAaTUCTUKE CTHBIX CBOMCTB




DJIeMEHTHI HpPIKJIa,HHOﬁ MaTEMaTUuKN1

KontponbHas
pabora Ne 4
«ODJIEeMEHTHI
MIPUKIIATHON
MaTEMaTHKH.»

[IpoBOAUTE IPOLICHTHBIE
pacu€Tsl ¢
WCITOJIb30BAaHUEM
CJIOKHBIX MPOLICHTOB.
Haxooumw TouHOCTH
NPUOIMKEHUS 10
Ta0auIe MPUOTMKEHHBIX
3HAYECHUM BEJIIMYUHBI.
Hcnonb30BaTh
paznuyHbie POPMBI
3amucH MPUOTMHKEHHOTO
3HAYCHUS BEJIMUUHBI.
OueHnBaTh
npUOIMKEHHOE 3HAYCHUE
BEJTUYNHBI.

IIpo6ooums ONBITHI CO
CITy4altHBIMHU MCXOJIaMHU.
[TosICHATP W 3aMMUCHIBATH
bopmyIly HaxXOXKACHUS
YaCTOTHI CIIy4alHOTO
coObITHs. ONUCHIBATH
CTATUCTHUYECKYIO OIICHKY
BEPOSITHOCTH
CITy4YalHOTO

coOrITHa. Haxonurs
BEPOSITHOCTh CITy4aiiHOTO
COOBITHUS B OIIBITAX C
PaBHOBEPOSITHBIMU
UCXOJIaMHU.

Onucwleamyp dTaMbI
CTaTUCTUYECKOTO
UCCJIeIOBAHUS.
OdopmisaTh
uH(OpPMAIKUIO B BUIE
TaOJIUIl U JUarpamm.
W3Bnekats nHdopMaIumio
U3 TaOJMI] ¥ TUarpamm.
Haxonuth v mpuBOAUTH
IPUMEPHI
UCITIOJIb30BAHUS
CTATUCTUYECKUX
XapaKTEPUCTHUK
COBOKYMTHOCTH JTAaHHBIX:
cpenHee 3HauYeHHe, MoJia,




« XapakTepucTuka Ocnosueie
- . OCHOBHBIX BH/IOB HanpapJIeHU
% S 2 | Conepxanne yaeonoro | Kon-Bo |  nesiTenbHocTH yuenuka | BOCHHMTATEILHOM
g é s MarepuaJjia 4acoB (Ha ypoBHE y4eOHBIX ACATEITHOCTH
s el CTBHI)
pa3Max, MeraHa
BBIOOPKH
YuciioBble
MOCJIeI0BATEIbHOCTH 17
22 | Yucnosblie 2 Ilpusooums npumepol: 1.1
MIOCJICIOBATEILHOCT MIOCJICIOBATEILHOCTEM; 1.2
u YHUCIOBBIX 1.3
3 Apnimeruieckas 4 MMOCJIEIOBATEIILHOCTEH, B 1.4
YaCTHOCTH 1.5
fporpeccui apumeTnyeckoi u 1.6
24 C}’MMa 1 TIEPBBIX 3 FCOMGTpH‘-IGCKOﬁ 1.7
YJIEHOB MIPOTPECCHI; 1.8
apHCI)MeTI/I‘leCKOI)'I HCIOJB30BaHUA
Iporpeccuu IIOCJICIOBATCIIBHOCTEU B
peaTbHOM KU3HU; 3a/1a4,
25 | I'eomerpuueckas 3 B KOTOPBIX
fiporpeccus paccMaTpUBAIOTCS
- 26 | CymMa 1 IepBbIX 2 CYMMBI ¢ OECKOHEYHBIM
§ YJICHOB YUCJIOM CJIarac€MbIX.
E reOMeTPHYECKON Onucvieams. NOHATHS
& nporpeccun IIOCJICI0BATEILHOCTH,
YJIcHA
27 Cymma 2 MOCJIEAOBATEIBLHOCTH;
OECKOHEYHOH CIIOCOOBI 3a1aHUs
reOMETPUYCCKOM IIOCJIEI0OBATEILHOCTH.
lporpeceuy, y Boruucnsime dnensl
KOTOpO# | g [ <1 [IOCJIE0BATEIBHOCTH,
KoHTposbHas 1 3ajaHHOM (hopMyJIOH n-
paGota Ne 5 r'0 YjeHa WIn
«Hucnosble PCKYPPCHTHO.
TOCIIEI0BATENBHOCT Popmynuposans.onpee
- JleHus: apuPpMETHIECKOM
POTPECCUH,
F€OMETPUYECKOU
MPOTPECCUH;




Pazngen

Homep
naparpaga

Coaepixkanue yueOHOro
MaTepHaJia

KoJs-Bo
4acoB

XapakrepucTHKa
OCHOBHBIX BH/10B
AeATeJIbHOCTH YYeHHKA
(Ha ypoBHe yueOHbIX
AelcTBHIA)

OcHOBHBIE
HanpaBJIeHUs
BOCIUTATEJILHOM
JesITeJIHOCTH

C60UCMBA YIICHOB
T€OMETPUUECKOUN U
apupMeTHIECKON
MIPOTPECCUN.

3aoasamo
apuMETHIECKYIO U
F€OMETPUYECKYIO
POTPECCUU
PEKYPPEHTHO.
3anucvieams u nosACHAMb
dbopMyIIBI 00TIIETO YieHA
apuPMETHIECKON U
F€OMETPUYECKON
IIPOIPECCUN.
3anucvieams u
odoxaszvleams. HOPMYJIIbI
CYMMBI 71 TIEPBBIX YJICHOB
apupMeTHIECKON 1
F€OMETPUYECKOU
nporpeccuii; Gopmybl,
BbIpaKaroIINE CBOMCTBA
YJIEHOB apu(PMETHUECKON
Y TEOMETPUYECKOU
IIPOTIPECCUN.
Buiuucnamos cymmy
OECKOHEUHOU
r€OMETPUUECKOMN
IPOTPECCUU, Y KOTOPOH |
q | < 1. IlpencraBusthb
OEeCKOHEUHbIE
NepUoInYecKre Ipodu B
BU/JIe OOBIKHOBEHHBIX

IloBTOpEHHE U
CHCTEeMATH3alUsA
y4eOHOro MaTepuaJja




OcCHOBHBIE

y4daiuxcs 3a Kype 9 kinacca.»

= XapakrepucTHKa
- . OCHOBHBIX BH/IOB HanpapJIeHU
% S 2 | Conepxanne yaeonoro | Kon-Bo |  nesiTenbHocTH yuenuka | BOCHHMTATEILHOM
g é s MarepuaJia 4acoB (Ha ypoBHE y4eOHBIX ACATEITHOCTH
s el CTBHI)
YnpaxHeHus 1 6 1.1
MMOBTOPEHUS Kypca 1.2
9 knacca 1.3
1.4
KonTponbnas padorta Ne 6 1 15
«O06001IeHNe 1 1: 6
CUCTEMATHU3AINS 3HAHUMN 1.7

1.8
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