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IHosicHUTEeILHAA 3ANMUCKA

1.1. PabGouas mporpamma no ydeOHOMY MpeaMmeTy «AmnreOpa» coOCTaBlieHa Ha
OCHOBE CIIEAYIOIIHNX JOKYMEHTOB U MaT€pUajoOB:

1. 3akoH P® «0O6 obpazoBanuu B Poccuiickoit denepanum» ot 29 nexadps
2012 r. N 273-®3 (B pen. 02.07.2021r);
2. [Tpuka3 MunuctepcTBa oOpazoBaHus U Hayku Poccuiickoit deaeparuu oT

17 nexabpst 2010 r. No 1897 «OO6 ytBepxkaeHun ¢GeaepalbHOrO roCyJapCTBEHHOTO
00pa3oBaTEeNbHOTO CTaHJAapTa OCHOBHOIO 00IIero oOpa3oBaHUs» (C MU3MEHEHUSIMU OT
11.12.2020);

3. OcHoBHast oOpasoBaTesnbHasi nporpamma obiero obpasosanus MBOY
«COLI Ne31 r.Momkap-Ombb»;
4. ABTopckoit nporpammsl nio anredpe M.M. 3ybapeoii, A.I'. MopakoBuya k

yuebHuky A.I'. MopakoBuya u ap. (M.: Muemosuna, 2012).

S. Monoxenne MBOY «COII Ne31 r. Homxap-Omer» «O paboueii
MporpamMMme yuuTems»;

6. ITocranoBienne ['JTaBHOTO TOCYJapCTBEHHOTO CAaHUTAPHOrO  Bpaya
Poccuiickoii @enepanuu ot 28 sHBaps 2021 1. N 2 "OO yTBep>KICHUU CAHUTAPHBIX
npaBui U HopMm CanlluH 1.2.3685-21 «['urnennueckue HOpMATHUBBI U TPEOOBAHUS K
oOecrieueHn0 0e30macHOCTH U (W) OEe3BPEAHOCTU JIA YesloBeka (PaKTOpOB Cpelbl
oOUTaHU.

7. [locranoBienne ['JTaBHOTO  TOCYJAapCTBEHHOTO  CAaHUTAPHOIO  Bpada
Poccuiickoit @eneparuu ot 28 centaops 2020 r. N 28 (nucbmo DenepanbHON CITyKOBI
no akkpemutarmu oT 27 suBaps 2021 r. N 1616/03-AI') CanlluH 2.4.3648-20
"CaHUTapHO-3MUAEMHOJOTUYECKHE TpeOOBaHUS K OpraHu3alusM BOCHUTaHUS H
00y4eHUsI, OTIbIXA U 03I0POBJICHUS JIETEU U MOJIOACKH"

8. [Ipukaz Munuctepctea P® ot 20.05.2020 Ne254 «O6 yTBepkaeHUU
denepanbHOrO  TepeyHs ~ y4eOHHMKOB, PEKOMEHJIOBAHHBIX  (JIOMYIIEHHBIX) K
MCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM IIpOIlecCe€ B 00pPa30BATENbHBIX YUPEKICHUSX,
pean3yroux 00pa3oBaTeabHble MPOrpaMMbl HAYAJILHOTO OOIIETr0, OCHOBHOTO OOILETO,
CpenHero o01ero oopa3oBaHus U UMEIOIIUX TOCYIAPCTBEHHYIO aKKPEIUTAITUION.

Q. ITpuka3 MunuctepctBa [Ipoceemenuss PO 23.12.2020 No766 «o BHEeCeHHH
u3MeHeHut B mpukaz MwunuctepctBa PO ot 20.05.2020 Ne254 «O06 yTBepkaeHUU
denepaibHOTO  TepeyHs  YYCOHHKOB, PEKOMEHJOBAaHHBIX  (IOMYIIEHHBIX) K
HCIIOJIb30BaHUIO B 00pa30BaTEIbHOM IMpollecCe€ B 00pPa30BATENIbHBIX YUYPEXKICHUSX,
peanu3yrnmx o0pa3oBaTelbHbIEC MPOrPaMMbl HAYAJILHOTO OOIIEr0, OCHOBHOTO OOIIETO,
CpenHero o01ero o0pazoBaHus U UMEIOIINUX TOCYAAPCTBEHHYIO aKKPEIUTALIUIO)

1.2. PaGouas mporpaMMa OpUEHTUPOBAHA HA UCMOJb30BaAHNE YYeOHUKA

MopakoBuu A.I'. Anre6pa.8 kmacc. YueOHUK i1 001IeoOpa3oBaTEIbHbIX
opranmzanuii. B 2 w.4. 1 - M.: Muaemo3una, 2021 u 3agauynmka Mopakosuuy A.l.
Anrebpa. 8 kiacc. YueOHuUK AJ1s1 0011e00pa3oBaTeIbHBIX OpraHUu3aIui.

B 24.Y.2-M.: Muemo3una, 2021.

1.3. TIporpamma paccuntana Ha 1364. B rox (4 yaca B HEJIEINIO).

1.4. TlporpamMmoii mpeayCMOTPEHO MPOBECHUE:

KOHTPOJIbHBIX paboT —9.



1.5. Pabouas nporpamMmma UMeeT HeJbI0:

- cofieiicTBUE (DOPMHUPOBAHHIO KYJIHTYPHOTO UYEJIOBEKA, YMEIOIIETO MBICIHTD,
MOHUMAIOIIIETO UIC0JIOTHUI0 MAaTEMaTHYECKOTO MOJIEIIUPOBAHUS PEANIbHBIX IPOLIECCOB;

- YMEHHUE CaMOCTOATEIbHO NOOBIBaTh MH(GOPMAIIMIO U IOJIb30BaThCS €10 Ha
HpPaKTUKE;

- pa3BUTHE JIOTUYECKOTO W KPUTHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

- ¢opMupoBaHHE Yy  y4YAlIMXCS  WHTEIUIEKTYaJbHOM  YEeCTHOCTH U
OOBEKTHBHOCTH, CHOCOOHOCTH K TIPEOJIOJICHHIO MBICIUTENBHBIX  CTEPEOTHUIIOB,
BBITEKAIOUINX U3 OOBIIEHHOTO OIBITA;

- BOCIIUTAHME  KAa4yeCTB  JUYHOCTH, OOECIEUMBAIOUINX  COLMAJIBHYIO
MOOUIIBHOCTh, CHOCOOHOCTH MPUHUMATh CAMOCTOSTEIbHBIC PEIICHHUS;

- (GopMupOBaHHE KAa4eCTB MBIIIJICHUS, HEOOXOMUMBIX [JIsl aJanTalid B
COBPEMEHHOM HH(OPMAaIIMOHHOM OOIIECTBE;

- pa3BUTHE HMHTEpPEca K MaTeMaTHY€CKOMY TBOPYECTBY M MAaTEMAaTHYECKUX
CIIOCOOHOCTEH.

1.6. 3agayamu peanuzanuy IporpaMMbl yueOHOTo NMpeAMETa SBISIOTCA:

1.  ¢opmupoBaHue  yMEHMH  CAMOCTOATEIBHO U  MOTUBHUPOBAHHO
OpPraHM30BbIBATh CBOIO II03HABATEIbHYIO JI€ATEIBHOCTh, HCIOJIb30BaTh 3JIEMEHTHI
INPUYMHHOCIEACTBEHHOIO U  CTPYKTYpHO-(YHKIIMOHAJIBHOIO aHajiu3a, OIpPEAesaTh
CYLUIHOCTHBIE XapaKTEPUCTHUKU HM3y4aeMOro OO0BEKTa, CaMOCTOSITENbHO BBIOUPATH
KPUTEPUU AJI CPABHEHUS, COTIOCTABJICHUS, OIICHKH U KJIaCCU(PUKALIUN O0OBEKTOB,;

2.  BJaJieHWE MaTEeMaTHYECKHM SI3bIKOM HE KaK S3BIKOM OOIIEHHus, a Kak
A3BIKOM, OPTAHU3YIOIIUM JIESITEIbHOCTD;

3. YCBOEHHE CHCTEMBbI aNreOpandeckux 3HaHUi;

4. (opMHpOBaHHE METANPEAMETHBIX YMEHUHM U CIOCOOOB JEATEIbHOCTH:

OTPENENATh UETU MPEJCTOSAEH NeSITEIbHOCTH, MOCIEA0BaTEILHOCTh JEUCTBUN U
OIICHUBATh JJOCTUTHYTHIC PE3YJIbTAThl; ONIO3HABATh, AHAIM3UPOBATH, KJIACCUPUIIUPOBATD
anredpandeckue GakKThl;

5. dbopMHpoBaHrE CIIOCOOHOCTHM W3BJIEKAaTh HHGOPMAIMIO W3 Pa3TUYHBIX
HMCTOYHHUKOB, PEOOPa30BHIBATH €€.

1.7. Ilpu opranmzamuu mporiecca OOy4deHUss B paMKax JaHHOW MPOrpaMMbl
MIPEANoaraeTcss MPUMEHEHUEM CIEAYIONNX TEeXHOJOrui 00y4eHHs MPOOIEMHOTO
oOy4eHHS:

- JIMaJIOTOBOT'0 B3aMMO/ICHCTBUS;

-JINYHOCTHO-OPUEHTUPOBaHHas (TieJaroruka COTPYJHUYECTBA), IO3BOJISIONIAS
YBUJIETh ~ yYPOBEHb  OOYYEHHOCTH  KaXJOr0  y4YEHMKA W  CBOEBPEMEHHO
IIOJKOPPEKTUPOBATH €€;

-uH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAS! TEXHOJIOTHUS;

- TEXHOJIOTHS ypOBHEBOW jauddepeHnuanuy, TMo3BOJS0Mas peOeHKY
BBIOMPATH YPOBEHb CIOKHOCTH.

1.8. ITpomexyTouHas aTTecTanusi IPOBOJUTCS B COOTBETCTBUU ¢ Y cTtaoM MBOY
«COII Ne31 r.ﬁommp-Onm» n «llomoxeHneM O MNPOMEXKYTOUHOW aTTecTaluu
yuamuxcsi» MBOY «COIII Ne3 1 r.rommp-Onm».



[1nanupyemsble pe3ynbTaThl OCBOCHUS YUeOHOro rpeameTa « Anredpay

Yuenux nayuumca: Yucaa

. OIepUpPOBaTh Ha 0A30BOM YpOBHE MOHATUSIMU: HATYPaJIbHOE YHCIIO, LIEN0E
YK1CJI0, OOBIKHOBEHHAsA Ipo0b, AECATUYHAS ApoOb, CMEIIaHHAas ApOo0b, pPAllMOHAIBHOE
YHCII0, apU(PMETHUECKUN KBaIPaTHBIN KOPEHb;

. WCIIOJB30BaTh CBOMCTBA YMCEN M IPAaBWIA JEUCTBUM NIPU BBIOJIHEHUU
BBIUHMCJICHUH;

. MCIIO0JIb30BaTh MPU3HAKUA NEIUMOCTUA Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUH
BBIYMCIICHUN U PEIICHUH HECJIOXKHBIX 3a]1a4;

. BBINIOJIHATh OKPYIJIEHWE palMOHAIBHBIX YHCEI B COOTBETCTBUU C
MpaBUIIAMU;

. OIICHMBATh 3HAYCHHE KBAJPATHOTO KOPHS M3 IOJOKUTEIBHOTO IIEJ0T0
YHCJIa;

. pacmno3HaBaTh pallMOHAJIBHBICE W HWpPpallMOHAIBHBIE 4YHCIIA; CpPAaBHUBATh
Yyucia.

B nosceonegnotul scuznu u npu uzyyenuu opy2ux npeomemos.

. OIICHUBATh PE3YJIbTaThl BEIYUCICHUN MPU PELIICHUH MPAKTUYECKUX 3a]1a4;

. BBITIOJIHSTH CPABHEHHUE YMCEI B PEATbHBIX CUTYaIIUX;

. COCTaBJIATh YMCIJIOBBIE BBIPAXKEHUS MPU PEIICHUU MPAKTUYECKUX 3aaad U

3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

TosxknecTBeHHBIE TPeodpa3oBaHuA

. BBITIOJIHATh HECJIOXKHBIE MpeoOpa3oBaHUs JUIsl BBIYUCICHHUS 3HAUYCHUN
YUCJIOBBIX BBIPAKEHHI, COJIEPHKAIIUX CTENIEHN C HATYPaJIbHBIM [10KA3aTEJIEM, CTEIIEHU C
L[EJIBIM OTPUIIATEILHBIM TTOKa3aTeIEM;

. BBITIOJTHATh HECJIOXKHBIE TTPEOOPa30BaHUs LIEbIX BBIPAKEHUM: pacKphIBATh
CKOOKH, MPUBOJAUTH NTOJ00HBIE ClIaracMbIe;
. UCIIOIb30BaTh (HOPMYJIBI COKPAIICHHOTO YMHOXKEHHUS (KBaJIpaT CYMMHEI,

KBaJpaT Pa3HOCTH, PA3HOCTh KBAAPATOB) JUISl YNPOIICHWUS BBIYUCICHUN 3HAYCHHM
BBIPAKCHU;

. BBITIOJTHATh HECJIOKHBIE MPeoOpa3zoBaHus APOOHO-TUHEHUHBIX BBIpaKEHUN
Y BBIPAXKEHUN C KBAAPATHBIMU KOPHSAMU.

B noeceonegnou sxcusnu u npu uzydeHuu opysux npeomemos:

. ITIOHUMATh CMBICJI 3alIMCH YMCJIA B CTAHIAPTHOM BUJIE;

. orepupoBaTh Ha 6a30BOM YPOBHE IMOHATUEM «CTaHAAPTHAS 3aITUCh YHCIIay.

YpaBHeHUs U HEPABEHCTBA

. ornepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMHU: PABEHCTBO, YHUCIOBOE
PaBEHCTBO, YpaBHCHHUE, KOpPEHb YpPaBHEHU:A, pCIICHUE YPAaBHEHUSA, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

. IIPOBEPATH CIPABEIIUBOCTD YUCIOBBIX PABEHCTB U HEPABCHCTB;

. pelIaTh JUHENHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOIALLUECS
K JIMHCHUHBIM;

. pelaTh CUCTEMBI HECIIOKHBIX JINHEMHBIX YPAaBHEHUH, HEPABEHCTB;



. MIPOBEPSATH, SIBJISETCS JIM JaHHOE YHUCJIO PEIICHHWEM YpPaBHEHHS
(HepaBeHCTBA); pellaTh KBaJpaTHbIE ypaBHEHHsS MO (opMyJe KOpHEH KBaJIpaTHOIO
YpaBHEHHUS;

. M300pakaTh PEIICHHS] HEPABEHCTB U MX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

COCTABJISITh M PEIIATH JIMHEHHBIE YPABHEHUS IPU PEUICHUH 3a/1a4, BOSHUKAOIIUX
B IPYTUX YYCOHBIX MPEIMETaX.

DOyHKUIMHA

. Haxoaute 3HaueHue QyHKIUHU 110 33ITaHHOMY 3HAYCHHUIO apTyMEHTa;

. HaxOJIUTh 3HAYCHHE apryMeHTa IO 3aJlaHHOMY 3HAauyeHHUIO (DYHKIIUU B
HECJIOKHBIX CUTYalUAX;

. ONPEAETATH MOJOKEHUE TOUKH IO €€ KOOPAUHATAM, KOOPIMHATHI TOYKH 110
€€ MOJIOKEHHIO HA KOOPJAUHATHOMU IJIOCKOCTH;

. 1o rpadyKy HaXOJAUTh 00JIACTh ONPEACIICHUS, MHOKECTBO 3HAYCHUH, HYJIN

(yHKLIHMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXYTKU BO3pacTaHUsl W yObIBaHMS,
HanOoJIbIIEE U HAUMEHBIIEE 3HAYEHUS (QYHKLINU;

. CTPOUTH IrpauK TMHEHHOU PYHKIUY;

. IIPOBEPATH, SABJIACTCS JIU JaHHBIM rpaduk rpapukoM 3aJaHHON (DYHKIIUH
(JIUHEWHOM, KBaIpaTUYHOM, 00paTHOM MPONOPLIIUOHATBLHOCTH);

. onpenensaTh NpUOIMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKH IEpEeCcEeueHUst

rpa@ukoB (QyHKIIHIA;

B nosceomnesnoii ocuznu u npu uzyyeHuu Opyeux npeomemos:

. UCIOJb30BaTh TpaUKU pealbHbIX MPOLECCOB W 3aBUCUMOCTEH Jis
ONpeAeNieHUs] MX CBOMCTB (HauOoJbIIME M HAaWMEHBUINE 3HAYEHUS, MPOMENKYTKHU
BO3pacTaHus U YObIBaHHUS, OOJACTH MOJOXKHUTENIbHBIX U OTPULATENBHBIX 3HAUYEHUN WU
T.IL.);

. MCIIOJIb30BaTh CBOMCTBA JIMHEWHONW (YHKUHUU U €€ TpapuK IpH PELICHUH
3a/1a4 U3 JpYruxX y4eOHbIX MPEIMETOB.

TexcTOoBBIC 32]a4YU

. Pemiate HecnoXXHBIE CIOKETHBIE 3aJaudl pa3HbIX THUIIOB Ha BCE
apupMeTHIECKUE NeUCTBUS,
. CTPOUTH MOJENb YCJIOBHS 3a/1aud (B BUJE TaOIUIbI, CXEMbI, pUCYHKA WU

ypaBHCHI/IH), B KOTOpOﬁ JaHbl 3HAYCHUA JIBYX H3 TpéX B3aNMMOCBsI3aHHBIX BCJIHNYHH, C
OCJIbIO ITOKMCKA PCIICHUA 3a1a4H,

. OCYIIECTBJISITh CIIOCOO TOMCKA PEIISHUs 33/1aui, B KOTOPOM PaCCyKIICHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WIIH OT TPeOOBaHUS K YCIOBHIO;

. COCTaBJIATH IJIAH PELICHHUS 3a]1a4u;

. BBIJICJISITh ATaIlbl PELICHUS 3aa4u;

. HMHTEPIPETUPOBATh BBIUYMCIUTEIbHBIE PE3YIbTAThl B 3ajayue, UCCIEA0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4H;

. 3HATh Pa3JINUUE CKOPOCTEH 00bEKTa B CTOSTYEH BOJIE, TPOTUB TCUCHUS U 10

TEYEHUIO PEKH;
peaTh 3a7ja4i Ha HaxO0KJIEHWEe YacTH YMcia U YKciia 10 ero YacTH;



pemiath 3aJayd pa3HbIX TUIOB (Ha paboOTy, Ha TMOKYNKH, HA JBUKEHHE),
CBSI3BIBAIOIIMX TPU BEJIMYMHBI, BBIJICISATH 3TU BEJIMYUHBI U OTHOLIEHUS MEXK1y HUMH;

. HaXOJHWTh MPOLEHT OT YHUCJIA, YUCJIO MO MPOLEHTY OT HETO0, HAaXOAUTh
INPOLICHTHOE CHUKEHUE WM MPOLEHTHOE MOBBIIEHUE BEIMYNHBIL;

. penaTh HECJIOKHbIE JJOTUYECKUE 33]1a9U METOJIOM PACCYHKACHHIA.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

. BBIJIBUTAaTh TUIIOTE3bl O BO3MOKHBIX MPEACIIbHBIX 3HAYCHUSAX HUCKOMBIX B
3a/iaue BEJIUYMH (Je1aTh MPUKUJKY ).

Yuenuk nonyuum eo3zmosrrcnocmo nayuumuca:

Yuciaa

. ONEPUPOBATH TMOHATUAMU: MHOXECTBO HATYyPaJIbHBIX YHCEJ, MHOMXECTBO
LEJIBIX YMCEII, MHOKECTBO PALMOHAIBHBIX YUCEI, UPPALUOHAIBHOE YHACIIO, KBAJAPATHBIN
KOPEHb, MHOXECTBO JICMCTBUTEIBHBIX YHCEN, TE€OMETPUYECKAs HWHTEPIPETALNS
HATypaJbHbBIX, [IEJbIX, PAMOHAIIBHBIX, JEUCTBUTEIIbHBIX YHCET;

. NOHUMAaTh U OOBSCHATH CMBICA TMO3UIMOHHOW 3alUCH HaTypaJbHOTO
YuCa;

. BBINIOJIHATh BBIYMCIICHUS, B TOM YHCJIE C HCIIOJIb30BAaHUEM NPUEMOB
pPaLOHAJIBHBIX BBIYMCIICHUN;

. BBIIIOJIHATH OKPYIJIEHUE PALIMOHAJIBHBIX YUCET C 3aJaHHOU TOYHOCTBIO;

. CpPaBHMBAThH PALlMOHAJIBHBIE U UPPALIMOHATIBHBIE YHUCIIA,

. MPEACTABIISATh PAlMOHATBHOE YUCIO B BUJIE JECATUYHOU TpoOu

B noeceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:

. OPUMEHATh TMpaBWia NPUOJMKEHHBIX BBIYMCIEHUN TIpU  pEIIeHUU
MPaKTUYECKUX 3aJ1ay M PELICHUU 33]a4 IPYTUX YUYEOHBIX PEIMETOB;

. BBIIIOJIHATh CPAaBHEHHWE PE3YyJbTATOB  BBIYMCIEHUW TPH  PELICHUU
MPaKTUYECKHX 3a7[a4d, B TOM YHCJIE MPUOIMKEHHBIX BBIYUCIICHUH;

. COCTaBJIATh W OLEHMBATh YUCIOBBIE BBIPAXKCHUSA IPU  PELICHUU
MPaKTUYECKUX 3aJ1ay U 337a4 U3 IPYTrux Y4EeOHBIX IPEIMETOB;

. 3alMChIBaTh W OKPYIVISITh YHUCJIOBBIE 3HAYEHHsI PEAIBbHBIX BEIWYHMH C

HUCIIOJIB30BAHUCM PA3HBIX CUCTEM U3MCPCHMUA.

ToxknecTBeHHBIE IPEOOPA30OBAHUS

. OIIEPUPOBATH NOHATUAMH CTEIICHU C HATYPAJIbHBIM IIOKA3aTeJIeM, CTEIICHU
C LEJBIM OTPULIATENIBHBIM I10KA3ATENEM;
. BBINIOJIHATh ~ MpeoOpa3oBaHUsl  LENbIX  BBIPAKEHMM:  JEUCTBHUS €

OJTHOUYJICHAMH (CTIO)KEHWE, BBIUMTAHHE, YMHOXXEHHWE), NEWUCTBUSA C MHOTOWICHAMH
(crmoskeHue, BBIUWTAHUE, YMHOXKCHHE); BBINOJHATH pPa3iokKeHHEe MHOIOWICHOB Ha
MHOKUTEIHN OJJHUM U3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY, IPYIIHUPOBKA, UCIOIb30BaHUE
(bopMyI1 COKPAILIEHHOTO YMHOKEHUS;

BBIJIEIISITH KBaJPAT CyMMbI U Pa3HOCTH OJHOYJICHOB,;

. packiabIBaTh HA MHOXKUTEIIN KBAJAPAaTHBIA TPEXUJICH;

. BBIMIOJHATH ~ NpeoOpa3oBaHusi  APOOHO-PAIMOHANBHBIX  BBIPAKCHU:
COKpallleHue ApoOeil, mpuBeAeHne anreOpandeckux IpoOel K o0iieMy 3HaMeHaTeNlo,
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CIOXKEHWE, YMHOXEHHWE, JIelieHne  anreOpamdeckux  JIpoOel,  BO3BEICHHE
anreOpanyecKol ApoOU B HATYPAIbHYIO CTEIICHbD;

. BBITIOJIHATh TPEOOpPa30BaHUsl BBIPAKEHUHM, COAEpKAIIMX KBaJpaTHBIC
KOPHU;

.

. BBIJICTISATh KBAJApPAaT CYMMbl WJIM Pa3HOCTU JIBy4YJ€HAa B BBIPAXKEHUSX,
coJiepKalluX KBaJpaTHbIE KOPHU;

. BBITIOJIHATH MTPe00pa30BaHUsl BBIPAKEHUH, COAEPIKAIIUX MOTYJIb.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

. BBINIOJIHATh MPEOOpa30BaHUsI U JACHCTBUS C YUCIAaMH, 3alUCAHHBIMU B
CTaHJAapTHOM BUJIE;

. BBITIOJIHATH NMPe0oOpa3oBaHUs aIreOpanyecKuX BBIPAXKCHUH MpU PEIICHUU

3a/iay APYTUX y4eOHBIX MPEAMETOB.

YpaBHeHHS U HEPABEHCTBA

. ONEPUPOBATh NOHIATUSAMU: YPAaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHMS,
pelIeHre HepaBeHCTBA, PABHOCUIIbHBIE YpaBHEHMS, 00JIACTh ONpPENENICHUs YpaBHEHUS
(HepaBeHCTBA, CUCTEMbI YPAaBHEHUHN MJIM HEPABEHCTR);

. pelaTh JMHEHHbIC YPAaBHEHUsS U YPAaBHEHHUs, CBOJHUMBIE K JIMHEWHBIM C
MOMOUIBIO TOXKIECTBEHHBIX TPEOOPa30BAHUI;

. pemarh KBaJApaTHbIE YPABHEHUS U YPABHEHHUsI, CBOJAUMBIEC K KBaJPATHBIM C
MTOMOILBIO TOXIAECTBEHHBIX TPE0OpPa30BaHUI;

. pemaTh 1poOHO-TMHENHbIE YPaBHEHUS;

. pelaTth NpoCTENIINE UPPALMOHAIbHBIC YPABHEHU BUA PELIATh

. pemaTh ypaBHEHHsI CHOCOOOM pa3lIOKEHUS HAa MHOXKHUTEIH U 3aMEHBI
IIEPEMEHHOW;

. UCIOJb30BaTh METOJ HMHTEPBAJIOB JUIsl PEIHICHHUS LEeIbIX MU JpOOHO-
palOHAIIBHBIX HEPABEHCTB;

. pelaTh JUHEWHbIC YDABHEHNS U HEPABEHCTBA C ITapaMeTpaMy;

. pelaTh HECIIOKHBIE KBaJAPATHBIE YPABHEHUS C TAPAMETPOM;

. pelaTh HECJIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUH C ITapaMeTpaMy;

. pelaTh HECJIOKHBIE YPABHEHUS B LIEJIBIX YU CIIAX.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

. COCTaBJIATh U PEIIATh JUHEWHBIE U KBAaJIpaTHbIE YPABHEHUS, YPABHEHHUS, K

HHUM CBOJSIIMECS, CUCTEMBI JIMHEUHBIX YPAaBHEHHM, HEPABEHCTB IIPU PELICHUM 3a7a4
JIPYTUX Y9€OHBIX MPEIMETOB;

BBHITIOJIHATh OIICHKY MPaBIOTON00MS PE3yIbTaTOB, MOJYy4aeMbIX MPHU PEHICHUU
JIMHEMHBIX U KBAJpPaTHBIX YPABHCHUM U CUCTEM JIMHEWHBIX YPABHEHWW U HEPABEHCTB
Py pElICHUU 3aJad JPYyrux Yy4deOHBIX MPEAMETOB; BBIOUPATH COOTBETCTBYIOIIWE
YpaBHEHHUSI, HEPABEHCTBA WJIM UX CHUCTEMBI JJIsi COCTABJIICHUS MaTEMaTUYECKON MOJENN
3aJJaHHOM PEAIIbHOW CUTYAIlMU WU NPUKIIATHOM 3a1a4H;

. yMETh HHTEPIPETUPOBATHh TOJYUYECHHBIM TMpPU PEUICHUU YPaABHEHUS,
HEPABEHCTBA WJIK CHCTEMBI PE3YJIbTAaT B KOHTEKCTE 3aJJaHHOW PEAIbHOM CUTyallHu WU
NPUKJIATHOMN 3a]1a4H.



DyHKIUU

. OMepupoBaTh MOHATUAMHU: (DYHKIMOHAIbHAS 3aBUCUMOCTh, (YHKIUA,
rpaduk (QyHKIMHU, CHOCOOBI 3adaHus (GYHKIMH, apryMEHT M 3Ha4YeHUEe (PYHKIINH,
00J1aCTh OMpEIETICHUSI 1 MHOYKECTBO 3HAUYCHUN (PYHKIUU, HYJIU PYHKIIUU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTH (DyHKITHU;

. CTpOUTh TpaUKu JTUHEHHOW, KBaApaTUYHONW (QYHKIHUHM, oOpaTHOMH
K
NPONOPUHOHATEHOCTH, (YHKIMH BHIA: Y = 4 + ——,y = Vx,y = |x|
. Ha TpUMEpe KBAJAPATUYHOW (QYHKIMH, HCIOIB30BaTh IMPEOOpPA30OBaHUS
rpaduka ¢pyukuuu Y=f(X) 1 mocrpoenus rpadukos ¢yukiwmii y = af (kx + b) + ¢
. COCTaBIISITh YPaBHCHUS MPSIMOW IO 3aJlaHHBIM YCIOBHSM: MPOXOIICH

4yepe3 ABE TOYKHU C 3aJaHHBIMU KOOpAMHATaMH, IPOXOASUIEH Yepe3 NaHHYI TOUYKY U
MAPAUIEITBHON JAHHOM TIPSIMOM;

. UccienoBaTh PyHKIMIO 10 €€ rpaduKy;

. HAaXOJUTh MHOYKECTBO 3HAYECHWH, HYJHU, MPOMEXKYTKH 3HAKOINOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHON (DYHKIIHH.

B noeceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:

. WUIIOCTPUPOBATh C IOMOIIBIO TpaduKka peasbHyH 3aBUCHMOCTb WIIU
IIPOLIECC I10 UX XaPAKTEPUCTUKAM;
. HCIIOJIb30BaTh CBOMCTBA U TpaUK KBaJAPaTUYHOW (PYHKIMU NPU PELICHUH

3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.
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. Pemate mpocTele W CIOXHBIE 33Ja4yd Pa3HbIX THUIOB, a TAKXKeE 3aJaud
MOBBIILIEHHON TPYJHOCTH;

. HCIIOJIb30BaTh Pa3HbIE KPATKUE 3alMCH KaK MOJEIU TEKCTOB CJIOKHBIX
3a/1a4 JJi MOCTPOEHUS MOMCKOBOM CXEMbI U PEILICHUS 33/1a4;

. 3HATh U IPUMEHATH 00a croco0a nmoucka peueHus 3aaad (0T TpedoBaHus K
YCJIOBHIO M OT yCJIOBUS K TP€OOBAHUIO);

. MOJIEJIMPOBAaTh PACCYX ACHUS IPU IOMCKE PELICHUS 3a4ad C IOMOUIBIO
rpadcxemsl;

. BBIJICJISITh 3TAIbI PEIICHUS 33/1a41 U COJIepKaHUE KaX0ro 3Tara;

. yMETb BBIOMpPATh ONTHUMAJbHBIA METOJ pPEIIECHUs 3aJadyd M OCO3HaBaTh

BBHIOOp METOJIa, pacCMAaTpUBATh pPa3IMYHBIE METOMAbI, HAXOIAUTh Pa3HbIC PEIICHUS
3a7]a4u, €CJIA BO3MOKHO;

. aHaJM3UPOBATh 3aTPYAHEHUS NIPU PELIEHUH 3a/1a4;

BBITIOJIHSATH pa3InyYHbIC npeoOpa3zoBaHus MPEAJIOKEHHON 3a/1a4H,
KOHCTPYHPOBAaTh HOBBIE 33J[aud U3 JaHHOM, B TOM YHCJIE OOpaTHBIE;

. WHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3YJIBTAThl B 3aJa4e, UCCIEI0BAaTh
IIOJIy4YE€HHOE pEelIeHUe 3a/1a4H;

. aHaJM3UPOBATh BCEBO3MOXKHBIE CUTYallUd B3aUMHOTO PACIIOJIOKEHHUS JBYX

O0OBEKTOB M M3MEHEHHE MX XAPAKTEPUCTUK IMPU COBMECTHOM JIBUKEHUHU (CKOPOCTH,
BpeMs, pAcCTOSTHUE) MPHU PEIICHUH 3a7a4 Ha JBUXKEHUE BYX OOBEKTOB KaK B OJHOM,
TaK ¥ B IIPOTUBOIIOJIOKHBIX HAIIPABIICHUSIX;



. HCCIIEIOBATh BCEBO3MOXKHbBIE CUTYAllUH MPU PEIICHUU 3a]a4y Ha JIBUKEHUE
0 peKe, paccMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

. penaTh pa3HOOOpa3HbIC 3a/1aUM «HA YacThy,

. pematb W OOOCHOBBIBaTH  CBOE€  pellleHHEe  3afad  (BBIACTATH
MaTEMaTUYECKYI0O OCHOBY) Ha HAXOXKJEHUE YacTW 4YMCIa M YHUCia MO ero 4acTu Ha
OCHOBE KOHKPETHOT'O CMbICJIa Ipo0u;

. OCO3HaBaThb W OOBACHATH UACHTUYHOCTh 3a/lad  pa3HbIX THUIIOB,
CBSI3BIBAIOIIUX TPU BEJIMYUHBI (Ha pabOTy, HA MOKYIKH, HA JBUKECHUE), BBIACISTh 3TH
BEJIMYMHBl M OTHOIICHHS MEXJY HHUMH, NPUMEHSITh HUX TMPU PEIICHUH 3aj]ad,
KOHCTPYHPOBATh COOCTBCHHBIC 33/1a4 YKA3aHHBIX THIIOB,

. BJIAJIETH OCHOBHBIMU METOJaMU pelleHus  3ajad Ha

CMeEcH, CIJIaBbI, KOHIICHTPAIINH;

. pemiaTh 3aJauyd Ha TPOILCHTHI, B TOM YHCJIE, CJIOXKHBIC IPOIECHTHI C
000CHOBaHUEM, UCIIOIb3YS Pa3HbIE CIIOCOOHI;

. pelaTh JIOTHYECKHUE 3aa4d Pa3HbIMU CIIOCOOAMU, B TOM 4HUCIE, C ABYyMS
0JIOKaMU U ¢ TpeMs 0JOKaMH JTaHHBIX C TTIOMOIILIO TaOJIHIL;

. OBJAJETh OCHOBHBIMH  METOJAMHU  pEUICHUS  CIOKETHBIX  3ajay:

apudmernueckuii, anaredpanyeckuif, mepebOp  BapUAHTOB, TI'E€OMETPUUECKHIA,
rpaduyecKkuil, IPUMEHATh UX B HOBBIX 110 CPABHEHHUIO C U3YUYEHHBIMH CUTYalIHSIX.

B nosceonesnou srcuznu u npu usyvyeHuu opyeux npeomemos:

. BBIJICJISITh MPU PEIICHUH 3a/a4 XapaKTEPUCTHKU paccMaTpUBaeMO B
3a/laye CUTyallud, OTJIMYHBIE OT pEAIbHBIX (T€, OT KOTOPBIX aOCTParupoBaJMCh),
KOHCTPYHPOBATh HOBBIE CUTYallMU C YYETOM 3THX XAPAKTEPUCTUK, B YACTHOCTH, IPH
pELICHUH 3a7a4 Ha KOHLIEHTPAly, YYUTHIBAaTh IUIOTHOCTh BELIECTBA;

. pemiaTh U KOHCTPYMpPOBAaTh 3aJa4d Ha OCHOBE PACCMOTPEHHMS PEATbHBIX
CUTyallul, B KOTOPBIX HE TpeOyeTcs TOUHbIM BBIYUCIUTENbHBIM pe3ynbTat; [| pemarb
3a/layy Ha JABW)KEHHE M0 PEKEe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.

Conep:xkanue yueOHOro npeamera «Ajaredopa»

Auredpanveckue Apoou

OcHoBHble MOHATUSA. OCHOBHOE CBOWMCTBO anreOpanyeckoit Apobu. CroxkeHue u
BBIYMTAHUE ajreOpandyeckux ApoOell ¢ OJMHAKOBBIMU 3HaMeHarensiMu. CIoKeHue U
BbIUUTAHUE alNreOpanyeckux JpoOeil ¢ pa3HbIMH 3HAMEHATEISIMH. YMHOXKEHUE U
neneHne anredpanueckux npoOeiri. Bos3Benmenue anrebpanyeckodl IpoOU B CTENEHb.
[IpeoOpazoBanue  panMoHAIBHBIX  BhIpaxkeHui. [lepBbie  mpencraBiieHUs O
pauMOHAIBHBIX YpaBHEHUAX. CTENEHb C OTPULATEIBHBIM LEJIBIM [TOKA3aTEIEM.

®yuknus y = \/x . CBoiicTBa KBaApPaTHOI0 KOPHS

PannonanbsHbele uucen. IloHsATHE KBagpaTHOro KOPHSA M3 HEOTPULATEIBHOTO
qHUCIa.

HNppaunonaneuble yncia. MHOXECTBO AEHMCTBUTENBHBIX uuceld. DyHKUud Yy =

Vx , ee cBoiictBa u rpadux. CBoiicTBa KBAaJpaTHBIX KopHeH. IIpeoGpasoBaHme
BBIPAKECHUN, COJCPXKAIIMX OINEPAUMI0 MU3BJICYCHUS KBAJApaTHOTO KOpHA. Moaynb
JNEUCTBUTEIBLHOIO YHCIIA.

k
KBagparuunas pynkuus. DyHkuus y = <



o k o
®ynkuua y = kx?, ee cpoiictBa u rpaguk. OyHKuus y = ~ > €€ CBOJICTBA M

rpaduk. Kak mocrpouts rpaduk ¢pyakiuu Y=f(x+|), ecau usBecten rpadpuk QyHKIHH
y=f(x). Kak nmoctpouts rpadux ¢yaxiuu Y=f(X)+m, ecau uzBecteH rpaduk GyHKIUH
y=f(x). Kak moctpouts rpaduk GyHxumu y=f{x+I)+m, ecinu uzBected rpapuk QyHKIUH
y=f(x).

dyukuus y=ax’+bx+c, ee cBoiictBa M rpapuk. Ipaduueckoe pelieHue
KBaJIPAaTHBIX YPaBHEHUIA.

KBaapatHble ypaBHeHUsA

OcHoBHble noHATUSA. DopMmyia KOpHEN KBaApaTHOrO ypaBHEHMs. PanroHanbHble
ypaBHEHMS. PanyvoHanbHBIE YpaBHEHUS KaK MaTEMaTHYECKME MOJEIN PEalbHbIX
cutyanuii. YactHeie cimydan (GoOpMylibl KOpHEH KBaapaTHOTO ypaBHEHHS. Teopema
Buera. Pasnoxenue KBagpaTHOro TpEXUYJIEHAa HA  JIMHEWHBIE  MHOYKHTEIU.
HppanmonansHble ypaBHEHHUS.

HepaBencrBa

CRoiicTBa YHCIIOBBIX HepaBeHCTB. MccnemoBanue (yHKIIMM Ha MOHOTOHHOCTD.
Pemenue nuHelHBIX HEpaBEeHCTB. PelieHne kBaapaTHeIX HepaBeHCTB. [IpubavkeHHbIC
3HAYEHMS JECHCTBUTENbHBIX uncen. CTaHaapTHBINA BU YUCIIA.

Teopusi BeposATHOCTEN U CTATUCTHKA

[IpencraBnenre JaHHBIX B BHUJAE TaOiMl, AuarpamMm, rpaukoB. 3arnoJHEHUE
TaOJUIl, YTEHUE U MOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Utenue rpadukoB peayibHBIX mpolieccoB. M3BnedeHue uHbopMaliu U3 guarpamMm u
TaOJIUII, UCTIOJIB30BaHUE U UHTEPIIPETALIUS] TaHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpenHee apudMeThueckoe, MeJMaHa, pa3Max,
HauOoJblllee W HauWMEHbIIee 3HAYEHUs Ha0Opa YHUCIIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEpUMEHT (OMBIT) M Ciy4ailHoe coObiTue. BeposiTHOCTh U
gacToTa. Posib MamoOBEPOATHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUN B MIPHUPOJC U B
oOmiecTBe. MoHeTa 1 urpajibHast KOCTh B TEOPUH BEPOSITHOCTEH.

['pad, Bepmmna, pebpo. Ctenens BepiuHbl. Yucao pédep 1 cyMMapHasi CTETICHb
BepuinH. [IpencraBnenue o ceszHoctu rpada. Lenu u uukiel. ITytu B rpadax.

MHOXeCTBO,  3JIEMEHT  MHOXECTBa, MOJMHOXecTBO. Omnepanuu  Haj
MHOKECTBaMU: OOBbEIMHEHUE, MepeceueHue, aonojHeHue. CBoicTBa omepanuil Haj
MHOKECTBAMU: MEPEMECTUTENBHOE, COUETATEIbHOE, PaCIPeIeTUTENbHOE, BKIIOUCHHUS.
Hcnonb3oBanne rpa@uyeckoro MpeicTaBlICHUs MHOXKECTB ISl OMHCAHUS pPeallbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4.

N3mepenue paccenBaHusl JaHHBIX. Jlucnepcuss U CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DnemeHTapHble  COOBITHS  ciy4dailHOTO  ombiTa.  ChydaliHble — COOBITHAL
BepositHocTr coObITHI. OMNBITBI C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinpiii BbIOOp. CBsI3b M@Ky MaJIOBEPOSITHBIMU U MPAKTUYECKH JTIOCTOBEPHBIMU
COOBITHUSAMH B MIPUPOJIE, OOIIECTBE U HAYKE.
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[IpoTHBOIIONI0KHBIE

coOpiTus.  lmarpamma

Diinepa.

OO0ObenHEHNE

n

nepeceuenre coObiTuil. HecoBmecTHbie coObITHSA. DOpMyna ClI0KEHUSI BEPOSTHOCTEH.

YcnoBHasa

BCPOATHOCTD. HpaBI/IJIO YMHOXCHUAI.

He3asucumele

COOBITHS.

[IpeacraBnenure SKCIepUMEHTa B BHJE JepeBa. PerieHue 3ajad Ha HaXO0XKIACHHUE
BEPOSITHOCTEN € MMOMOIIIBIO JIepeBa CIy4alHOTO AKCIIEPUMEHTA, AuarpaMmm Ditiepa.

HTorosoe nmoBropenue

TemaTnueckoe IJIAHUPOBAHUE
C YKa3zaHMEM KoJIn4YeCTBa YaC0B, 0OTBOAMMBIX HAa 0CBOCHUE Ka)ICI[Oﬁ TEMbI

N3 Hux:
I'naBa, Bcero
HaunMeHoBaHue pa3iesioB U TeM KOHTP.
pasaes 4acoB pa6
1. | IloBropeHue mMarepuasa, U3y4eHHOro B 7 KJ1acce 5
2. | AnreOpanueckue apodu 25 2
3 OyHKIUA Y = \/; . CBoiicTBa KBaJpaTHOIO 18 1
" | kopHs
2
4. | Keagparnunas GpyHkius. OyHkous Y = N 23
5. | KBagparHbie ypaBHEHHUS. 21 2
6. | HepaBenctra 11 1
7. | Teopust BeposiTHOCTEW U CTATUCTUKA 20
8. | UToroBoe noBTOpeHue 13 1
HUror | 136 9
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