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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma kypca «lIpakTukyMm mo mMaremaTHke» AJid 9 KIIaccoB
pa3paboTaHa B COOTBETCTBUU C TpeboBaHusMu PeaeparbHOr0 TOCyAapCTBEHHOTO
00pa30BaTEeNBPHOTO CTaHAApTa OCHOBHOIO OOIIETO OO0pa30BaHHUA U C YYETOM
[TpumepHOii OCHOBHOM 00pa30BaTENbHON MPOTpaMMbl  OCHOBHOT'O  OOIIIETO
oOpa3oBaHHUs.

JIaHHBI KypC HENOCPEICTBEHHO CBSA3aH C IPOrpaMMOM MO MAaTeMaTHKE
g 9 knaccoB. OH CUCTEMATHU3MPYET CBEAEHUS, MOJIyYEHHbIE OOy4arolUMHUCH,
3aKpEIUISIET MPAKTUYECKUE YMEHUS U HaBBIKU, MO3BOJISET BOCIOJIHUTEL MPOOEIHl B
3HAHUSAX, HalleJeH Ha IOJArOTOBKY OOyYaroIMXCs K YCIEHIHOMY HalHCAHUIO
rOCyAapCTBEHHOW UTOTOBOM KOHCYJIBTAIMK, BHEIIHUX MOHUTOpUHIOB. Ha Kypce
«[IpakTuyeckass MaTeMaTuka» MpEANoaraeTcsi YyAeNIATh OO0JbIIOE BHUMAHHE
Pa3BUTHIO yMEHMsI OOY4YaIOIIMXCS CUUTATh W AHAIU3UPOBATH, (POPMHUPOBAHUIO
MaTE€MaTUYeCKOM IPaMOTHOCTH, Pa3BUTHIO HABBIKOB U YMEHHUI CaMOCTOSITEIbHOTIO
BBINIOJIHEHUS 33JaHUI pa3INYHOTO YPOBHS CIOKHOCTH.

MexnpenMeTHbIE CBA3U: Kypc HE 3aMellaeT YPOKM MaTEeMaTUKH, a
nononHser ux. Onupaercd Ha MEXKIPEAMETHBIE CBSA3M C (PU3MKOM, XHMHEM,
yepueHueM. [lpu oOydyeHMM MaTeMaTHKe IIMPOKO MCHOJIb3YIOTCS HAarJsIHbIe
nocoOus IJisl WIUTIOCTPAlMU CBOMCTB (DUTYp, BbIpaKeHUl. MeXIpeIMeTHbIE CBSI3U
B Yy4eOHOM Iipolecce OO€ClEeUnBaOT Jydllee MOHUMAaHHE OO0yJarouuMucs
U3ydaeMoro Marepuajga M 0Oojiee BBICOKMH YpPOBEHb BJAJICHUS HABbIKAMHU IIO
MaTEMaTHKE.

Pabouas mnporpamma «IIpakTukymM mo warematuke g 9 Kiacca»
COCTABJICHA HAa OCHOBE:

- ®enepanbHoro 3akoHa Poccuiickoit deneparuu ot 29 nexkadbps 2012 roxa,
Ne273-®3 «O06 obpazoBanuu B POy ¢ nmocnenyonmmMu n3MEHEHUSIMU;

- @enepalibHBIA TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAapTa OCHOBHOIO
oOmero oOpa3oBaHMsl, YTBEPKACHHBIM NpHKa3oM MuHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®epepauun ot 17.12.2010 Ne 1897, ¢ usmeHeHusMU U
nonoyiHeHusIMU OT 29 nekabpst 2014 r. N 1644, ot 31 nexadps 2015 r. N 1577

- CAaHMTApHO-dMHUAEMHOJOTHYECKUX TmpaBuil U HopmatuBoB (Caunllun
2.4.2.2821-10 «CaHHUTapHO-3MUAEMHOIOTHYECKHEe TpeOOBaHUS K YCIOBUSM U
OpraHu3aluu oOy4JeHUs B 0011e00pazoBaTebHbIX YUPEKACHUSIX)
(ITocranoBnenue I'maBHOTO TOCYJAapCTBEHHOTO CAHUTApHOTO Bpauda Poccuiickoit
deneparuu ot 29 aexabps 2010 . N 189 1.);

- Tlpuxaza Munnpocsemenus Poccun ot 22 HosOps 2019 1. Ne 632 «O
BHECEHUHU HM3MEHEHUU B (peiepalbHbIi MepeueHb YYEOHUKOB, PEKOMEHIYEMbIX K
WCITOJIb30BAHUIO MPU peaIu3aldyd HMEKUIMX TOCYJIapCTBEHHYIO aKKpPEIUTALUIO
00pa30BaTeNbHBIX MPOrpaMM HAa4aJIbHOTO OOIIEr0, OCHOBHOI'O OOILEro, CPeAHEro
oO1iero oopazoBanusi, CHOPMUPOBAHHBIN TPUKa30M MHUHUCTEPCTBA MPOCBEIICHUN
Poccuiickoit @eneparuu ot 28 nexkadbpst 2018 r. Ne 345y;



JINMYHOCTHBIE, METAIIPE/IMETHBIE U IPEJIMETHbBIE
PE3YJIBTATBI OCBOEHUSA COAEP KAHUSA KYPCA MATEMATHUKHA

Kypc «IIpakTukym o MateMaTuke» CrocoOCTBYeT (POPMUPOBAHUIO Y

y4aluxcsl JIMYHOCTHBIX, METANPEIMETHBIX M IPEIMETHBIX PE3yJIbTaTOB
oOy4deHusl, COOTBETCTBYIOIIUX TpeOoBaHUsIM DenepallbHOTO TOCYJapPCTBEHHOTO
00pa30BaTENBLHOrO CTaHAAPTa OCHOBHOTO 001Iero 00pa3oBaHMUsL.

JIuunocmmuoie pezynomamot:

1) BocmuTaHWE POCCUICKOW TPa)KTaHCKOW HIEHTHYHOCTH: MATPUOTU3MA,
yBaxkeHuss K OTedyecTBy, OCO3HAHUE BKJIAJa OTEYECTBEHHBIX YYEHBIX B PAa3BUTHE
MHPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH
oOy4Jaronmxcss K CaMOpPa3BUTUIO U CaMOOOpa30BaHUI0 HAa OCHOBE MOTHBAIlUU K
OOyYEHHIO U TIO3HAHUIO;

3) 0CO3HaHHBI BBHIOOP W IOCTPOCHUC HATbHCHINEH WHIAMBHUIYATbHOM
TpaeKTOpUM 0Opa3oBaHUS Ha 0a3e OPHUEHTUPOBKM B Mupe npodeccuii u
npo(eCCUOHANBHBIX MPEANOYTEHUH C YYETOM YCTOMYMBBIX IO3HABATENIbHBIX
MHTEPECOB, a TaKX€ HAa OCHOBE (HOPMHUPOBAHMS YBAXKUTEJIBHOTO OTHOILEHUS K
TPYZy, Pa3BUTHE ONBITA YYACTHsI B COLIMATIbHO 3HAYUMOM TPYE;

4) yMeHWEe KOHTPOJIMPOBaTh TMPOLECC H pe3yibraT Yy4eOHOW U
MaTeMaTHYECKOU IEATEIbHOCTH;

5) KPUTUYHOCTDH MBIIIJICHHS, HHAIIMATHBA, HAXOYUBOCTh ,aKTUBHOCTH TIPH
pEeLIEHUH MaTEMaTUYECKUX 3a]1ay.

Memanpedmemmnuwie pe3yivmamal:

1) yMeHHe caMOCTOSTEIIBHO ONPEACIIATh IIEIH CBOCT0 00YUCHHMSI, CTABUTD U
dbopmynupoBaTh 1151 ce0s1 HOBBIE 3a71auu B y4€0e, pa3BUBATh MOTUBBI U UHTEPECHI
CBOECH MO3HABATEIbHOM JEATCILHOCTH;

2) yMEHHE COOTHOCHTH CBOU JCHCTBHUS C IUIAHUPYEMBIMH Pe3yJIbTaTaMH,
OCYIIECTBIIITh KOHTPOJIb CBOEW JIEATEIIBHOCTH B IPOLECCE JTOCTHKECHUSA
pe3ynbTara, OnpeessaTh CIOcOObl IEUCTBUM B paMKax MPEJIOKEHHBIX YCIOBUHN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTyalueu;

3) yMeHHE OmnpeeNsaTh MOHATHSA, CO3/1aBaTh OOOOIICHHUS, YCTaHABIUBATH
aHaJIOTUM, KJIACCU(PUIIMPOBATh, CAaMOCTOSITEILHO BBIOUpPATh OCHOBAaHUA U
KpUTEPUHU JIJIs1 KiTacCU(UKAIIUU;

4) yMeHHWe YCTaHaBIMBaTh MPHYUHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH
JIOTUYECKOE PacCyKJCHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, JCAYKTUBHOE W TIO
aHAJIOTUM) U JIeTIaTh BHIBO/IBI;

5)  pasBuTHE  KOMIIETEHTHOCTH B 0o0JaCTH  HCTOJB30BAHUS
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) mepBOHAYaJIbHBIC MPEACTABICHHUS 00 HIEIX U O METOJaX MaTeMaTHKH
KaKk 00 YHHUBEpPCAJbHOM S3bIKE HAyKH W TEXHHKH, O CPEIICTBE MOCIMPOBAHUS
SIBJICHUW U TIPOLIECCOB;

7) yMeHHE BHICTh MaTEMaTHYCCKYI0 3ajJadyy B KOHTEKCTE MpPOOJIeMHOM
CUTYyalluy B IPYTUX JUCLUUIUIMHAX, B OKPYXKAIOIIEH KU3HU;



8) yMeHHWe HaAXOAWUTh B paA3IMYHBIX HCTOYHHUKAX HWH(POPMAIIHIO,
HEOOXOAUMYIO [IJIsl PEIEHUsT MaTeMaTUYeCKUX NpoO0sieM, U MPeACTaBlATh €€ B
MOHATHOW (opMe, IPUHUMATh PEIICHNE B YCIOBHUIX HETIOTHOW WMIH M30BITOYHOM,
TOYHOU UM BEPOSTHOCTHOM HH(OpMALINH;

9) yMeHHE MOHMMATH U UCIIOJB30BaTh MATEMATUICCKHE CPEICTBA

HaSITHOCTH  (TpaduKu, TaONHIBI, CXEMbl W Jp.) IS HWIUTIOCTPAIINH,

MHTEpIIpETaluy, apryMEHTAlUH;

10) yMeHue BBIABUTATh THUIIOTE3bl TPU PEUICHUM 3aJa4d, IOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

11) moOHMMaHWE CYIIHOCTH AJITOPUTMUYCCKHX TMPEANUCAHUNA M YMCHHE
JIEHCTBOBATh B COOTBETCTBUU C MIPEIJIOKEHHBIM aJITOPUTMOM.

IlIpeomemmnuie pezyromamot:

1) oco3HaHMe 3HAYCHUS] MATEMATHKH B TOBCEAHEBHOM JKU3HH YEIIOBEKA;

2) TIPENCTaBICHUE O MAaTEeMAaTUYECKOW Hayke Kak cdepe MaTeMaTUIeCKon
NEeSATENIbHOCTH, 00 »JTamax e€ pas3BUTH, O €€ 3HAUUMOCTH [UIS Pa3BUTHS
LM BUJIN3ALUY;

3) pa3BuTHE YMEHHI paboTaTh ¢ Y4eOHBIM MaTEMaTHYECKUM TEKCTOM
(aHaJIM3UPOBATH, M3BJIEKaTh HEOOXOAMMYIO HMH(POPMALIMIO), TOYHO U TPaAMOTHO
BBIPKATh CBOM MBICIIM C MPUMEHEHUEM MAaTE€MATHUYECKOW TEPMHUHOJOTHH U
CUMBOJIMKHU, IPOBOJIUTH KJIAaCCU(PUKALUH, JIOTUYECKHUE 0OOCHOBAHMUS;

4) BiameHue 0a30BBIM MOHITUHHBIM amapaToM IO OCHOBHBIM pa3jieiam
COJIEpKaHUS;

5) mnpakTHYeCKH 3HAYMMbIC MAaTEMATHUCCKHE YMEHHUS M HAaBBIKH, HX
NPUMEHEHUE K PEIICHHWI0 MaTeMaTHYeCKUX U HEMaTeMaTW4YecKHX 3ajad,
MPEANnoararmee yMeHus:

* BBITIOJTHATH BBIYHUCICHUS C HATYypaJIbHBIMH YHCIaMHU, OOBIKHOBEHHBIMH H
JNECATUYHBIMH JAPOOSIMHU, TIOJIOKHUTCIBHBIMA W OTPUIIATEIBHBIMH YHCIIAMH, C
JEHCTBUTEITLHBIMHU YUCIIAMU;

* pemarh TEKCTOBBIC 3a7aud apu(PMETHUECKUM CHOCOOOM M C TMOMOIUIBIO
COCTaBJICHHsI YPAaBHEHHIA U HEPABEHCTB;

* n300paxaTh PUTYphl HA TUIOCKOCTH;

* HCIIONB30BaTh T€OMETPUYECKHMI SI3bIK JUIT  OMHCAHMS MPEAMETOB
OKPYXAaIOILEro MUpa;

* U3MEPATH JJIUHBI OTPE3KOB, BEJIMYHMHBI YIJIOB, BHIUUCIATH TUIOMIAAA U
00BEMBI GUTyp;

* ICTIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJISl 3aIMCH OOIINX YTBEPKICHUH,
dbopmy, BeIpaKEHUH, ypaBHEHU;

* CTpPOMTh Ha KOOPJWHATHOW IUIOCKOCTM TOYKH TI0 3aJaHHBIM
KOOpJIMHATaM, OTIPEJIEIATh KOOPIAUHATHI TOUCK;
¢ peliath npocTeiime  KOMOMHATOPHBIE — 3a7adud  1epedopom

BO3MOYKHBIX BApUAHTOB;
¢ pelaTh ypaBHEHUS, HEPABEHCTBA, CHCTEMbI YPaBHEHHM U HEPABEHCTB;



¢ HCIOJIB30BATH ANreOpandeckuil sI3bIK Jisi ONMUCAHUS IPEAMETOB OKPYKAIOIIETO
MHUpa U CO3/1aHUsI COOTBETCTBYIOLIUX MaTEMaTUUECKUX MO/IENECH;

e MPOBOJIUTH MPAKTUYECKUE PACUETHI: BEIYUCICHUS C TPOIIEHTAMHU, BBIUYHUCICHHUS C
YUCJIOBBIMU NIOCJIEIOBATEIBHOCTSMU, BBIYUCIICHUS CTaTUCTUYECKUX
XapaKTePUCTHK, BBITOJHEHUE MPUOIMKEHHBIX BHIYUCIICHUIT;

e BBITIOJHATH TOXKJIECTBEHHBIE MPEOOPa30BaHUS PAIIMOHATLHBIX BHIPAKCHUN;

e BBINOJIHATH ONEPALMK HAaJI MHOYXKECTBAMH;

o ICCJIETOBATH (DYHKIIUU U CTPOUTH MX TpauKy;

¢ UATATh U UCIIOJIH30BATh UH(OPMAIIUIO, IPEICTABIICHHYIO HA YEPTEkKaX, CXEMaX;

o IPEJICTABIICHHYIO B BUJIE TA0JIUIIbI, TUArpaMMBbI (CTOJIOYATON UM KPYTOBOiN);

e BBINOJIHATH MOCTPOEHUSI T'€OMETPUUECKUX (UTYp C MOMOIIBIO
HUPKYJIS U TUHEHKH;
e  TPOBOJUTH NPAKTUUECKUE PACUETHI.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
KYPCA «ITIPAKTHUYECKAS MATEMATHKA» B 9 KIACCAX

B pesynbrare nsydenus kypca «lIpaktukym mo MaTeMaTUKE» 6bIHYCKHUK
Hayuumcsa.
Dnemenmvl meopuu MHOICECME U MAMEMAMUYECKOU J102UKU

. OnepupoBaTh MOHSATUSIMU: OIPEACICHUE, TeopeMa, aKCuoMma,
MHOECTBO, XapAaKTEPUCTUKU MHOMXKECTBA, 3JIEMEHT MHOXKECTBA, ITYCTOE,
KOHEUYHOE M OECKOHEYHOE€ MHOXECTBO, MOJMHOXKECTBO, MPUHAJJICHKHOCTD,
BKJIFOUEHHUE, PABEHCTBO MHOYKECTB;

. n300pakaTb MHOXECTBA U OTHOIIIEHHE MHOXECTB C IMOMOIIBIO
KpYyroB Duiepa;

. ONPEAEHATH MPUHAIC)KHOCTh 3JIEMEHTA MHOKECTBY,
00BbEIMHEHUIO U MEPECCUCHUI0 MHOXKECTB;

. 3a71aBaTh MHOYKECTBO C ITOMOIIBIO TEPEUYUCIICHUS 3JIEMEHTOB,
CJIOBECHOI'O OIHMCAHUS;

. ONEpUPOBATh TMOHATUSAMHU: BBICKA3bIBAHUE, WMCTHUHHOCTH U
JIO)KHOCTh BBICKA3bIBAHUS, OTPHUILIAHWE BBICKA3bIBAHWM, ONEpALMA Ha
BBICKA3bIBAaHUSIMH: M, HJIH, HE, YCIIOBHBIC BHICKA3bIBAHMS (MMILIUKAIUH );

. CTPOUTH BBICKA3bIBaHUS, OTPULIAHUS BBICKA3bIBAHUM.

B noeceonesmoii srcusnu u npu uzyyeruu opyux npeomemos.

. CTPOUTH LIETOYKH YMO3AKJIKOUYECHHN HAa OCHOBE MCIIOJIb30BAHUS
MpaBuJI JIOTUKHY;

. WCIMOJIb30BaTh MHOXKECTBA, OINEpald C MHOXKECTBAMH, WX
rpaduyeckoe TNPEACTaBICHUE JJIg OINHCAaHUS PEATbHBIX MPOIECCOB U
SIBJICHUH.

YQucna

U OHepI/IPOBaTB IMOHATUAMHU: MHOKCCTBO HATYPAJIbHBIX YHCCII,
MHOXKECTBO OCIbIX quCcCi, MHOKECTBO palnOHAJIbHBIX YUCClJI,
HPppadrOHAJIbHOC YHUCIIO, KB&I[p&THBIfI KOPCHb, MHOKCCTBO I[CflCTBHTCHBHBIX



qucesa, reoMeTpuYecKas  MHTEpOpeTanus  HaTypaJbHBIX,  IICJbIX,
palMOHAJIBHBIX, JICHCTBUTEIIbHBIX YHUCENT,;

e IIOHMMAaThb H OOBICHATH CMBICI ITO3HIIMOHHOM  3aIliCH
HaTypaJbHOTO YHUCJIa;

e  BBINOJHATHL BBIYUCJICHUS, B TOM 4YHCJIEC C HCHOJB30BAaHUEM
MPUEMOB PAllMOHAIIHBIX BHIYUCIICHUM;

e  BBIMNOJHATh OKPYIJEHHE PAIMOHAIBHBIX YHCEN C 3aJaHHOMN
TOYHOCTBIO;

. CpaBHUBATh PAIIMOHAJILHBIC U UPPAIIMOHAJIBHBIC YUCIIA,

e MPEJCTABIATH PAIIMOHAIBHOE YHCIIO B BUE ICCATUIHOM JIpoOu

e  YIOPSAAOYMBATH YHWCIIA, 3alIMCAHHBIC B BUJI€ OOBIKHOBEHHOU U
JeCATUIHOU JIpoOH;

. Haxoauth HOJ[ m HOK 4mcen u wuCHonp30BaTh HX IMpU
pellIeHuN 3a1a4.

B nosceonesnoti sorcuznu u npu usyuenuu Opyaux npeomemos:

e  TPUMEHATH TMpaBUiia MPUOJMIKEHHBIX BBIYUCICHUN  TIPH
pelIeHUN TPaKTUYECKUX 3a7ad M PEIIeHUH 3a7ad JPYyrux y4eOHBIX
MIPEIMETOB;

e BBINIOJIHATH CPAaBHEHHUE PE3YyJbTATOB BHIYUCICHUI MIPU PEIICHUU
MPAKTUYECKUX 3a]1a4, B TOM YHCJI€ TPUOJIMKEHHBIX BHIYMCIICHUI;

e COCTaBJIATH W OIEHWBATH YHCIIOBBIC BHIPAKCHUS TPU PEIICHUU
MPaKTUYECKUX 3aJ1a4 U 33/1a4 U3 IPYTUX YIYCOHBIX MPEIMETOB;

e  3amWCBHIBATh W OKPYIVISITH UYHWCIOBBIC 3HAYCHHUS PEATHHBIX
BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CHCTEM HU3MEPEHUSI.

Tooicoecmeennvie npeodpazoeanus

o OmnepupoBaTh  MOHSATUSMHU  CTEINEHH C  HATypajdbHBIM
MoKa3aTesieM, CTENEHH C IEJIbIM OTPULIATETILHBIM TIOKa3aTelIeM;

e  BBINIOJIHATH MPeoOpa30BaHUsI ETBIX BBIPAXKEHUN: JCUCTBUS C
OJIHOWICHaMH  (CJIOKEHUE, BBIYUTAHUE, YMHOXKEHHUE), JCHCTBUA C
MHOTOWICHAMH (CJI0’KCHUE, BEIYUTAHKUE, YMHOKCHHCE);

e BBHITIOJIHATH PA3JIOKEHUE MHOTOWICHOB Ha MHOXXHTEIH OIHUM
U3 CTIIOCOOOB: BEIHECEHUE 32 CKOOKY, TPYMITUPOBKA, UCIIOJIb30BaHUE (HOPMYJT
COKPAIIIEHHOTO YMHOXKCHHSI;

e BBIJCISTH KBAAPAT CYMMBI U pa3HOCTH OJTHOYJICHOB;

e pacKJaAbpIBaTh HAa MHOKHUTEIU KBaJIpaTHBIA TPEXUJICH;

e  BBHINIOJIHATH NPEOOpPa30BaHUS  BBIPAKCHUM,  COIEPIKAIINX
CTCTICHU C IICJIBIMUA OTPHIIATESIILHBIMU TTOKA3aTEIISIMK, TIEPEXOIUThH OT 3aIUCH
B BUJIC CTCTICHHU C IIEJBIM OTPUIIATEILHBIM IMOKa3aTeJIeM K 3alliCH B BUIE
1poowu;

e BBINOJIHATH npeoOpa3zoBaHus TPOOHO-pAITMOHATHHBIX
BBIPOKECHUI: COKpAIICHHE APoOel, MpUBEACHUE anredpandeckux Apooeit K
o0IeMy 3HAMEHATEN0, CIOKEHHE, YMHOXKEHHE, JEJCHHEe alreOpandecKux
npobeii, Bo3BeneHUE anreOpanyeckod ApoOM B HATYpPaJbHYI0 M LETYIO




OTPULIATENBHYIO CTEIICHb;
e  BBINOJHATH NpeoOpa3oBaHUs  BBIPAKEHUN,  COIEpKALIUX
KBa/IpaTHbIE KOPHU;
e  BBCIATH KBaJApaT CYMMbl WJIM PA3HOCTH JBy4YJ€HA B
BBIPAXKEHUAX, COAECPIKAIINX KBaAPATHbIE KOPHHU;
e  BBINOJHATH MpeoOpa3oBaHUS  BBIPAXKCHHUM,  COAEpKAIIUX
MOAYJIb.
B nosceonegnoii orcuznu u npu uzyuenuu opyeux npeomemos:
e  BBIIOJHATH HOpeoOpa3oBaHUs M JICUCTBUS C  YHUCIAMH,
3allMCaHHBIMU B CTAHJAPTHOM BHUJIE;
e  BBINOJIHATH MPeoOpa3oBaHus alreOpanvyeckux BBIPAXKEHUN MPH
pelIeHnN 3aa4 JPYruX y4eOHbIX MPEIMETOB.
Ypasnenua u nepagencmea
o  OnepupoBaTh NOHATUSAMU: YPABHEHUE, HEPABEHCTBO, KOPEHb
YpaBHEHUS, PEIICHHE HEPABEHCTBA, PABHOCHWJIbHBIE ypaBHEHHS, O0JacTh

OmpeJeleHUs] ypaBHEHHS (HEpaBEHCTBA, CHUCTEMbl ypaBHEHUH WU
HEPABEHCTB);

e  pewarh JMHEWHBIE YpPaBHEHUs W YPaBHEHUS, CBOAUMBIC K
JIMHENHBIM C MIOMOIIIBIO TOXKIECTBEHHBIX MPE0OPa30BAHMUI;

e  pewarb KBAJPATHBIE YPABHEHMS U YPaBHEHMS, CBOJAMMBIE K
KBaJIPAaTHBIM C IIOMOIIBIO TOXK/IECTBEHHBIX MPEOOPA30BaAHUM;

e  pemath APOOHO-TMHEIHBIC YPABHEHUS;

e pewarhb IPOCTEUIINE UPPALIUOHAIIBHBIE YPABHEHUS

e  pemiaTh ypaBHEHHS CIIOCOOOM pAa3JIOKEHUS HA MHOXKHUTEIHU U
3aMEHBI IEPEMEHHOM;

e  WCIOJB30BaTh METOJ MHTEPBAJIOB I PEIICHUS LEIbIX |
JIpOOHO-pallMOHATBHBIX HEPABEHCTB;

e  pemaTh JUHEHHBIE YPABHEHUS U HEPABEHCTBA C MTAPAMETPAMM;

e  pemaTrh HECJIOKHBIE KBAIPATHBIEC YPABHEHUS C ITAPAMETPOM;

e  pemaTrb HECJIOXHBIE CHCTEMBI JIMHEHMHBIX YpPaBHEHUH C
napameTpamu;

e  pEmaTrh HECJIOKHBIC YPABHEHHUS B LIEJIBIX YHCIIAX.

B nosceonesnotii socuznu u npu usyueHuu Opyeux npeomemos:

e  COCTaBJIATh W pelIaTh JIMHEWHBIE W KBAJpPaTHbIC YPAaBHEHU,
YPaBHEHHUs, K HHUM CBOJAIIMECA, CHUCTEMbl JIMHEUHBIX YpPaBHCHHH,
HEPaBEHCTB IPU PEIICHUH 33/1a4 APYTUX yIeOHBIX MTPEIMETOB;

e BBITIOJIHATH OIICHKY MPaBIONOI00MS PE3YIhTATOB, TOTydaeMbIX
[P PEUICHUU JIMHEWHBIX U KBAJAPATHBIX YPABHEHUW U CHUCTEM JIMHEMHBIX
ypaBHEHUH U HEPABEHCTB MPH PEIICHUH 337249 JPYTUX YICOHBIX MPEIMETOB,;

e  BBIOMpATH COOTBETCTBYIOIIME ypaBHEHMUs, HEPABEHCTBA WJIU UX
CHUCTEMBI JJI1 COCTABJICHUS MAaTEMaTHU4YECKOM MOJIECIH 3aJaHHOM peajbHON
CUTYyallU WUJIY NPUKJIATHON 3a7a4K;

e yMEThb HHTEPIPETUPOBATH IMOJYYEHHBIA TMPU  PEIICHUU



ypaBHEHUS, HEPABEHCTBA WJIM CUCTEMbI pe3yJbTaT B KOHTEKCTE 3aJIaHHOMN
peaybHOM CUTyalluu WM MPUKIIAIHON 3aauH.
Dynkuuu

o OmnepupoBarh MOHATUSMHU: (YHKIHOHATBHAS 3aBUCHUMOCTD,
bynkus, rpadpuk QyHKIMHA, CMOCOOBI 3alaHus (PYHKIHH, apryMEHT |
3HaueHne (QYHKIOUHM, O0O0JIACTh ONpENeTICHUS W MHOXKECTBO 3HAYCHUU
byHKIMA, HyIW QYHKIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh
(GYHKIIUH, Y4€THOCTH/HEUETHOCTh (DYHKIINH;

e  CTpOUTH TpaduKH JMHEWHOW, KBAJAPAaTUUYHOW (QYHKIIUH,
oOpaTHOM MPONOPIUOHATBHOCTH

e  COCTaBJATh YpaBHEHUS MPAMOW MO 3aJaHHBIM YCIOBUSIM:
MPOXOSIIEH Yyepe3 JBE TOUKU C 3aJaHHBIMU KOOPJIMHATAMM, MPOXOJsIeH
yepe3 JaHHYIO0 TOUKY U MMapasuieIbHON JaHHOU MPSIMOif;

e HccleAoBaTh (YHKIUIO O €€ rpaduKy;

e  HAXOAWTb MHOXECTBO 3HAYECHUH, HYIH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH KBaIPATHYHON (PYHKIINH;

e  ONEpUpOBATH HOHSTHSIMHU: NOCJIE0BATEIBHOCTD,
apumMeTrnyeckas Iporpeccus, F’eOMETpHUIEcKast IPOrpecCus;

e pemarh 3a7auyd Ha apUPMETUYECKYIO M TE€OMETPHUYECKYIO
IIPOTPECCHIO.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

e  WUIIOCTPUPOBATh C HOMOIIbIO IpauKa peajbHyI0 3aBUCUMOCTD
WJIM IIPOLECC IO UX XAPAKTEPUCTUKAM;

e  HCHOJb30BaTh CBOWCTBA U rpaduK KBaJpaTUYHOW QyHKUNHU TpU
pELIeHNN 3aJa4 U3 IPYTUX yYEOHBIX PEAMETOB.

Cmamucmuka u meopus 8epoaAmHocmei

o OnepupoBaTb  NOHATHUAMU:  CTOJOYATBle U KPYrOBbIE
IarpaMMbl, TaOJMUbBl JaHHBIX, CpeAHEe apu(PpMETHYECKOe, MEIHUaHa,
HauMOoJiblIEE W HauWMEHbIEee 3HAuYeHHUs BBIOOPKH, pa3Max BBIOOPKH,
JUCIIEPCHS M CTAHJIaPTHOE OTKJIOHEHHE, CITydyaiiHasi '3MEHYUBOCTH;

e  U3BJIEKaTh HH(OpPMAIMIO, MPEACTAaBICHHYI0 B TalOiauuax, Ha
quarpaMmmax, rpaukax;

e  COCTaBJATh TaOJMLBI, CTPOUTH JAMArpaMMbl M rpaduKu Ha
OCHOBE JJaHHBIX;

e  OIEpPUPOBATh MOHATUSAMU: (aKTOpUal YUCIA, TIEPECTAHOBKU U
coueTaHus, TpeyroJbpHUK Ilackans;

e  IPUMEHATH  NpPaBWIO  IPOMU3BEAEHUS  NPU  PELICHUU
KOMOHMHATOPHBIX 3aJ1a4;

e  OIEpUPOBATH MOHATUSAMM: CIYyYaWHBIA OMNBIT, CIy4aUHBIN
BBIOOp, UCIIBITAaHWE, DJJIEMEHTApHOE Cily4yailHOe coObITHE  (KMCXOn),
KJIACCUYECKOE ONpEJIETICHUE BEPOSITHOCTU CIyYallHOTO COOBITHS, OIepaluu
HaJ[ CIIy4allHbIMU COOBITUSIMU;

e  TPEACTABIATH HH(POPMALMIO C TOMOILIBIO KPYTOB Dijiepa;




e  pemarh 3a4a4d Ha BBIYMCICHUE BEPOATHOCTU C IIOJCYETOM

KOJIMYECTBA BAPUAHTOB C IIOMOIbI0O KOMOMHATOPUKHU.
B noeceonegnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

e  U3BJICKATh, UHTEPIPETUPOBATH 17} peoOpa3oBbIBATH
uHbOpMaIInIo, MPEACTABICHHYIO B TaONIWIaX, Ha JAMarpaMMax, rpadukax,
OTPaXKAIOLIyI0 CBOMCTBA M XapaKTEPUCTHKU pEAJbHBIX IPOLECCOB U
SIBJICHU;

e  ONPEIENATh CTATUCTUYECKUE XAPAKTEPUCTUKH BBIOOPOK IIO
TabnuiaMm, 1uarpaMMmam, rpadukam, BBITIOITHITh CPAaBHEHHE B 3aBUCUMOCTHU
OT LU PEIICHU 3a/1a4K;

e OILICHUBATbH BEPOSITHOCTH PEAIbHBIX COOBITUI U SIBICHUM.

I'eomempuueckue guzypoi

o  OmnepupoBaTh NOHATUSAMU F€OMETPUUECKUX PUTYP;

e  U3BJIEKATH, UHTEPIIPETUPOBATH " peoOpa3oBbIBATh
UH(GOPMAILIMIO 0 TEOMETPUUECKUX (PUTYypax, IPEICTaBICHHYIO Ha YepTexkKax;

e  TIPUMEHATH FeoMeTpuyeckue (akThl s pelIeHUs 3a/1a4, B TOM
qUCIIe, TPEANOIATraA0IINX HECKOJIBKO 1IaroB PEIICHHUS;




o (opmynupoBaTh B IPOCTEHIINX CIy4asiXx CBOMCTBA U MPHU3HAKU
uryp;
e JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPKICHNUS;
e  BIQJCTh CTAHJIAPTHOM KiaccuuUKalmMe TIoCKuX (uryp
(TpeyTrOoJIbHUKOB U YETHIPEXYTOJLHUKOB).
B nosceonesnoti scuznu u npu usyuenuu Opyeux npeomemos:
e  HCIOJIB30BaTh CBOMCTBA FEOMETPUUYECKUX (DUTYD UIsSl pEeLICHUS
3aJ1a4y NPaKTUYECKOT0 XapaKTepa U 3a]1a4 U3 CMEXKHBIX JUCIUIUIMH.
Omnowenus
o  OmnepupoBaTh NOHATUSIMH: PABEHCTBO (UTYp, paBHbIEC (DUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, napajuieTbHOCTb MPSIMBIX,
NEPHEHAUKYIAPHOCTh NPSIMBIX, YIJIbl MEXKIY MNPSAMBIMU, MEPHEHAUKYIIAP,
HaKJIOHHAs, TPOCKIUs, IMoaooue ¢Guryp, MmoaoOHbIe (GUTYpHI, MOJA00HBIE
TPEYTrOJIbHUKY;
e  IIpUMEHATh TeopeMy Dasieca U TEOPEMY O MPONOPLIUOHAIBHBIX
OTpe3Kax MpHU PEIICHUH 33/1a4;
e XapakTepH30BaTh B3aUMHOE PpACMOJOKEHHUE TNPSIMOA U
OKPYXHOCTH, IBYX OKPY>KHOCTEH.
B nosceonesnotii sorcuznu u npu usyuenuu Opy2ux npeomemos:
e  HCIIOJIb30BaTh OTHOILIEHHUS JJIs PEUICHUS 3a/1ay, BOZHHUKAIOIIUX
B PEAIbHOM KU3HU.
Hzmepenus u gpluucienus
o  OmnepupoBarh HpeACTaBICHUAMH O JUIMHE, IUIOIIAAH, oObeMe
kak BenuuuHaMu. [Ipumensts Teopemy Iludaropa, ¢opmyinsl miomany,
o0beMa MpHU PElIEHUH MHOTOLIATOBBIX 3a/lad, B KOTOPBIX HE BCE JIaHHBIC
IOpEJCTaBICHbl $BHO, a TpeOylT BBIYMCICHUM, omnepupoBaTh OoJjee
IIMPOKUM KOJIMYECTBOM (HOpMYJ JJUHBI, IUIOLUAAH, 00beMa, BBIYUCIATH
XapaKTEPUCTUKN KOMOMHAIMN Quryp (OKpy>KHOCTEH M MHOTOYT'OJBHUKOB)
BBIYHCIIATD PacCTOSIHUS MEXIY burypamu, NPUMEHSATH
TPUTOHOMETPpUUECKHE (OpMYJbl JUIsl BBIUMCIECHUH B 0oJiee CIOKHBIX
clly4asiX, NpPOBOAUTH BBIYMCICHHS HA OCHOBE PAaBHOBEIUKOCTU H
PaBHOCOCTaBJICHHOCTH;
e  TPOBOJUTH MPOCTHIE BHIYMCICHHS HA 00ObEMHBIX TENAX;
o  (opmynupoBaTh 3aJlayd Ha BBIYMCICHHE [JIMH, IUIOLIAAECH U
00BEMOB U pelIaTh UX.
B nosceonesmoti socuznu u npu usyueHuu Opyeux npeomemos:
e  TPOBOJUTH BHIUUCIEHUS HA MECTHOCTH;
o  TNPUMEHATH (POPMYIIBI IPU BBIUMCICHUSX B CMEXHBIX Y4eOHbIX
IIpEeIMETaX, B OKPYKAIOILIEH N1ENCTBUTEIBHOCTH.
I'eomempuueckue nocmpoenus
o HM3oOpaxare reomerpuyeckue QUIypbl 1O TEKCTOBOMY H
CUMBOJIbHOMY OMHMCaHUIO;
e  CBOOOJHO OINEPUPOBATH UYEPTEHKHBIMU HMHCTPYMEHTAMHU B
HECJIOKHBIX CITy4dasX, BBINOJIHATH MOCTPOCHUS TPEYTOJbHUKOB, MPUMEHSThH




OTZAEJIBHBIE METOABI IOCTPOCHUW LUPKYJIEM U JIMHEUKOU H
MPOBOJIUTH TPOCTEUIIINE UCCIICIOBAHUS YHUCIIA PEIICHUN;
. n300pakaTh TUIIOBBIE TUIOCKHE (UTYPHl U OOBEMHBIC
TeJla ¢ MOMOIIBIO MPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noeceonesmoii srcusnu u npu uzyueruu opyeux npeomemoas:
. BBIIIOJHATh ~ MPOCTEUINIME  TOCTPOCHUS  Ha
MECTHOCTH, HCOOXOUMBIC B PealbHOM KU3HU;
. OIICHMBATh pa3Mepbl PEATbHBIX OOBEKTOB
OKPY>KaroIlIero
MHpa.
Memoowvl mamemamuxku

. Ucnons3ys W3y4YECHHBIC METO/BI, MIPOBOJIUTh
JI0KA3aTENbCTBO, BBIIIOJHATH OMPOBEPKEHHUE;

. BBIOWPATh W3YYCHHBIE METOABl M WX KOMOWHAITUU IS
pEIICHUsI MAaTEMATUYECKUX 3a/1a4;

. HCII0JIb30BaTh MaTEMaTUYCCKUE 3HAHUS [JI1 ONHUCAHUS
3aKOHOMEPHOCTEHN B OKpY Karolen JICMCTBUTEIILHOCTH u
MIPOU3BEJCHUAX UCKYCCTBA;

. IIPUMEHATh MPOCTEMIINE IPOrPaMMHBIE CPEACTBA U
3JICKTPOHHO-KOMMYHUKAIIUOHHBIE CHCTEMBI pu pelLICHUN
MaTeMaTHUUYCCKHUX 3a/1a4.
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1. TemaTuyeckoe NIAHUPOBaHUE.

Ne Paspgesnsl nporpamMmsl Kon-Bo gacos
/1
1. | Beruucnenus u npeodpazoBanus ( Ne 6) 3
2. | HdeiictButenbHbie yrcia (Ne 7) 2
3. | Pemenue ypaBHeHul, cucteM ypaBHeHuid. (Ne 9, 20) 3
4. | TexcroBbie 3amaun (Ne 21) 1
5. | 'eomeTpuueckue 3agaumn 2
6. | ®ynknuu u rpaduxu (Ne 11, 22) 3
7. | [Ipaktuko - opueHTUpoBaHHbIe 3amaqn (Ne 1-5) 5)
8. | [Ipaktuueckue pacuétsl o popmysaam (Ne 12) 2
9. | PemeHue HepaBeHCTB, CUCTEM HepaBeHCTB. (Nel3) 2
10. | [TocnenoBarenbHOCTH U Tiporpeccuu (Ne 14) 2
11. | Bagaun mmanumerpun. (Ne 15-19, 23-25) 3
12. | BepositHocTh (Ne 10) 1
13. | Onpenenenus, JIeMMbI, CBOHCTBA, PU3HAKH 1
TreOMETPUUYECKUX PUTYP.
14. | Pemrenue 3aaad MOBBIIICHHOTO YPOBHSL. 2
15. | Pemmenue KUM. Odopmienue 6i1aHka v H9K3aMEHAIIMOHHON 2
paboTHI.
Uroro: 34y
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KAJTEHAAPHO-TEMATHUYECKOE

IHJIAHUPOBAHHUE

B Hexeaio 1 yaca, Bcero 34 gyacos

Ne Hara Howmep 3ananusa | Kou-

1/ | TmpoBeAcH Tema 3agaTuit B KM BO

i usi 4acoB

1 Yucna v BBIYUCICHUSL. 6 1

2 [TpeoOpazoBanue anredpandecKux BHIPAKECHUHN U 8 1
HaXO0KJICHHUE eT0 YHCIOBOTO 3HAUCHHUS.

3 [IpeoOpa3zoBaHKe YHUCIOBBIX U OYKBEHHBIX 3 1
BBIPAXKEHUI.

4 CpaBHEHHE ICHCTBUTEIBHBIX YHCEIL. 7 1

3) CpaBHeHuE IENCTBUTENBHBIX YUCEI HA 7 1
KOOPJMHATHOM JIy4e.

6 YpaBHEHHS U UX CUCTEMBI. ba30BbIN ypPOBEHb 9 1

7 Pewmenne ypaBHeHuil. ba3oBblii U OBBILICHHBIN 9.21 1

,

YPOBEHb.

8 Pemienue ypaBHeHMi, cicTeM ypaBHEHUIA. 21 1
I1oBBIIIEHHBINA YPOBEHb.

9 Pemnenne TekCTOBBIX 3a/1a4 alreOpanyecKium 99 1
crioco6oM. IIoBbIIIEHHBIN YPOBEHB.

10 ['eomeTpuyeckue 3aauu Ha KieTyaTon Oymare. 18 1

11 3anauu no teme: «llmomanu MHOrOyroJbHUKOBY 17 1

12 OyHKIHH U TPadUKH. 11 1

13 Oynkiun u rpapuku. CootHeceHue rpaduxa 11 1
¢ynkuuu ¢ hopmysnoi. bazoBelit ypoBEHb.

14 Oynkuun u rpapuku. [locrpoeHue rpagukos. 99 1
I1oBBIIIECHHBIN YPOBEHbD.

15 [TpakTHKO - OpUEHTUPOBAHHBIE 3aJa4l Ha JINCTHI 1.5 1
Oymaru, MjaH yyacTtka (MECTHOCTH, KBapTUPBHI)

16 IIpakTHKO - OPHEHTHUPOBAHHBIE 3a7a4M HA 1.5 1
MapKHPOBKY IIIHH.

17 IIpakTHKO - OPHEHTHUPOBAHHBIE 3a7a4M HA 1.5 1
TEIUTHILY (Tepaccy)

18 [TpakTHKO - OpUEHTUPOBAaHHBIE 3aJaud Ha 1.5 1
Tapu@bl, eub A7 OaHH.

19 IIpakTHKO - OPHEHTHUPOBAHHBIE 3a7a4M HA ITOJIUC 1.5 1
OCATO.

20 Bripaxkenue u3 GopMys 0JTHUX BEIMYHH YepPe3 12 1
JpyTHe.

21 [TpakTyeckue pacyeTsl o GopMyiam. 12 1

22 Hepasencrsa. 13 1

23 HepaBencra. CucTeMbl HEpaBEHCTB. 13 1

24 3a7a4M Ha MOCIEN0BATEILHOCTH |, 14 1
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apu(METHUECKYIO MTPOTPECCHI0 C TPAKTUYECKUM

COJIepKAHUEM.

25 3amaun Ha IIOCIIE€N0BATEIbHOCTH , 14
TCOMETPHUYCCKYIO MPOTPECCHIO C TPAKTUICCKUM
COJICpKAHUEM.

26 Pemenue 3amay Ha reoMeTpudecKue (GUTypHI. 15
Vbl

27 Pemenue 3a1a4 Ha reoMeTpuyeckue GUTypHI. 16
JnvHBL.

28 ['eomerpuueckue 3a1aun Ha U3MEPEHUS U 18
BBIYUCIICHHUSL.

29 Bornpocsl Ha 3HaHHE GOpMYII, OTIPEICTICHUH, 19
JIEeMM, CBOMCTB, IPU3HAKOB T€OMETPHUYECKUX
buryp.

30 3aaun Ha TEOPHUIO BEPOSTHOCTEH. 10

31 Pemenue amiepruueckux 3a1ay MOBBIIIEHHOTO 20, 21
YPOBHHL.

32 Pemenne reoMeTpuyeCKuX 3a/1a4 MOBBIIIEHHOTO 24, 23
YPOBHHL.

33 Pemenune KUM. Odopmiienue 6aanka u
HK3aMEHALMOHHON PadOTHI.

34 Pemenune KUM. Odopmiienue 6aanka u

BKSaMCHaHI/IOHHOﬁ pa6OTBI.
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