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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma kypca «llpakTukym mo marematuke» i 9
KJIacCcOB pa3paboTaHa B COOTBETCTBHM ¢ TpeboBanusimu denepanbHOro
rOCy/IapCTBEHHOIO0 00pa30BaTENbHOTO CTaHAAapTa OCHOBHOIO OOIIEro
oOpa3zoBanus u ¢ yderoM [IpuMepHOl OCHOBHOI 0Opa3oBaTEIbLHOM
IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHuUs.

JIaHHBII KypC HENOCPEACTBEHHO CBS3aH C IPOrpaMMOU IO
MareMmaTuke mid 9 knaccoB. OH CUCTEMATH3UPYET CBEICHUS, MTOTYUYCHHbIC
00y4aroUMMHUCS, 3aKpeIUIieT MPaKTUYECKUE YMEHUS U HABbIKH, MO3BOJISET
BOCIIOJIHUTH MPOOEIIbl B 3HAHUAX, HALIEJIEH Ha MOATOTOBKY 00YYarOIIUXCS K
YCIEMIHOMY HAIlMCAaHUI TOCYJapCTBEHHOM WTOTOBOM KOHCYJIbTAallMH,
BHEIIHMX MOHUTOpHHroB. Ha  kypce «lIpakrnueckas maremaTHKa»
npeanoiaraerca  yAensTb OOJbIIOE BHUMAaHWE Pa3BUTUIO  YMEHHUS
O0y4JaromMXxcs CUUTATh u aHaJIM3UPOBATh, dbopMHpPOBaHUIO
MaTE€MaTUYeCKOM  TIPAMOTHOCTH, Pa3BUTHIO HABBIKOB M yMEHUH
CaMOCTOSITEJIHOTO BBINOJIHEHHUS 3aJaHUI PA3JIMYHOTO YPOBHS CIIOKHOCTH.

MexnpeIMeTHbIE CBSI3U: KypC HE 3aMEIaeT YpPOKH MaTEeMaTUKH, a
nonojHseT ux. Onupaercs Ha MEXKIPEAMETHBIE CBSA3HM ¢ GUBHKOM, XUMUEH,
yepueHueM. Ilpu oOyueHMM MaTeMaTUKe IIUPOKO  HUCHOJIb3YIOTCS
HarJIAIHble TOCOOMS Ui WUIIOCTpAlMd CBOMCTB (UTyp, BBIPaKEHHI.
MexnpenMeTHble CBSI3M B y4eOHOM Mpolecce OOeCnedyuBaloT Jyyllee
NOHMMaHuEe OO0YYalOUIMMKCS H3y4aeMOro marepuana u 0oJjiee BBICOKUH
YPOBEHb BJIaJICHUS] HABBIKAMH 110 MaTEMAaTHUKE.

Pabouas mporpamma «lIpakTukym mno maremaruke ais 9 kmaccay
COCTaBJIEHA HA OCHOBE:

- ®enepanpHoro 3akoHa Poccuiickoit ®denepanum ot 29 nexadps
2012 roma, Ne273-®3 «O06 oOpa3oBanuun B P®D» ¢ mnocienyrommmu
U3MEHECHUSIMU;

- @enepanbHBIA TOCYJApCTBEHHBIM 00pa30BaTENbHBIN CTaHIApTa
OCHOBHOT'O oOurero oOpa3oBaHus, YTBEPXKJECHHBI  MPUKA30M
MunuctepctBa oOpazoBanus W Hayku Poccuiickoit dDeneparuu ot
17.12.2010 Ne 1897, ¢ u3aMeHeHUsIMU U TONIOJHEHUAMH OT 29 nekabps 2014
r. N 1644, ot 31 nexabps 2015 r. N 1577

- CaHUTAPHO-’IUAEMHUOJOTHYECKHX IpaBuil U HopMaTtuBoB (Canllun
2.4.2.2821-10 «CaHUTapHO-3UAEMHUOJIOTHUECKIE TPEOOBAaHUS K YCIOBHIM
U OpraHu3aluu 00y4yeHus B 00111e00pa30BaTEeIIbHBIX YUPEIKICHUIX)
(ITocranoBnenue I'7aBHOro rocylapCTBEHHOIO CaHUTApHOTO  Bpaya
Poccuiickoit deneparuu ot 29 nexadbps 2010 . N 189 1.);



- IIpukaza Munnpocsemenus Poccun ot 22 Hosiops 2019 1. Ne 632
«O BHeceHMM U3MEHEHUl B (denepanbHbli NEpeYeHb Y4YEOHUKOB,
PEKOMEHJYEMBbIX K HCIOJB30BAHUIO TIPU  peau3alid  HUMEIOIIUX
rocyJJapCTBEHHYIO AKKpEeAUTALUIO o0Opa3oBaTeIbHBIX porpaMm
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CpeAHEro oduiero oopa3oBaHusi,
chhopMUpOBaHHBIM TIpUKa3oM MuHHUCTEpCTBa TpocBenieHuit Poccuiickoit
deneparuu ot 28 aexadps 2018 1. No 345y;

JIMUHOCTHBIE, METAIIPE/IMETHBIE U ITPE/IMETHBIE
PE3YJIBTATBI OCBOEHUSA COAEP KAHUA KYPCA
MATEMATHUKH

Kypc «IIpakTukym mo mareMaTuke» crnocoOCTBYET (POPMHUPOBAHUIO Yy
y4aluxcsi JMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX PE3YJIbTaTOB
oOy4eHwHsI, COOTBETCTBYIOIMUX TpeOoBaHMsIM DeaepabHOTO TOCYIapCTBEHHOTO
00pa30BaTeIbHOr0 CTaHJapTa OCHOBHOIO oOuIiero oopasoBanus. JIuunocmmuwie
pe3ynomamol:

1) BOCIIUTAHUE POCCUMCKOM TPAKIAHCKON HACHTUYHOCTH: NATPUOTU3MA,

yBakeHHsI K OTeuecTBy, OCO3HAHUE BKJIAJla OT€UYECTBEHHBIX YUEHBIX B PA3BUTHE

MHPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHWE K YYEHHI0, TOTOBHOCTh M CIOCOOHOCTH

oOy4Jarommxcs K CaMOpa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K

00y4YEHUIO U TIO3HAHHUIO;

3) OCO3HAHHBIA BBIOOP W TMOCTPOEHUE JAJbHEUIIEH WHIWBUAYAJIbHOU

TpaekTopur oOpa3oBaHuMs Ha 0a3e OPUEHTUPOBKM B MHUpE Mpodeccuit u

poeCCUOHANIBHBIX TMPEANOYTEHUN C YYETOM YCTOMYHUBBIX IMO3HABATEIIHHBIX

MHTEPECOB, a TaK)K€ HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIHLHOTO OTHOIICHUS K

TPYAY, Pa3BUTUE ONbITA YYACTUS B COI[UATBLHO 3HAYUMOM TPY/IE;

4) YMEHUE KOHTPOJMPOBATh MPOLECC 51 pe3yabTar  y4eOHOM
U MaT€MaTU4YECKOM JAEATEIbHOCTH;

5)  KpUTHUYHOCTb MBIIUJICHUS, UHUIIMATUBA, HAXOJAUYUBOCTh ,AKTUBHOCTH MPHU

pEelIEHNN MaTeEMaTUYECKUX 3a1a4u. MemanpeomemHble pe3yn1omamnol:

1)  ymeHHEe caMOCTOATEIHHO OMPECNSIThH IIEJIM CBOETO OOYyYEHHUsI, CTABUTh U

dbopmynupoBath st ceOsi HOBBIE 3a7aud B yu&Oe, pa3BUBaTh MOTHUBBI U

MHTEPECHI CBOEH MTO3HABATEIbHOMW JEATEIbHOCTH;

2)  yMEHHE COOTHOCUTb CBOM JICUCTBUS C IUIAHUPYEMBIMU Ppe3yJibTaTaMu,

OCYIIECTBJISITh KOHTPOJIb CBOEH JAEATEIIBHOCTA B TMPOLECCE HAOCTUKECHUS

pe3ynbTaTa, ONpeAeNsiTh CIOCOOBI ICUCTBUI B paMKaxX MPEIJI0KEHHbBIX yCIOBUN

u TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHUCTBHSI B COOTBETCTBUU C

VU3MEHSIOLIECHCS CUTYallUueH;



3)  yMeHHe OmpeneNisaTh IMOHSATHS, CO3JaBaTh OOOOIIEHMs, yCTaHABIUBATh

aHAJIOTUH, KJIACCU(UIIUPOBATH, CaMOCTOATENLHO  BHIOMpATH
OCHOBAHUSl U KPUTEPUU JJIs KIaccUPUKaLIY;

4)  ymeHue yCTaHaBIMBaTh NPUYMHHO-CIECJICTBEHHBIE CBS3H, CTPOMUTH

JIOTUYECKOE PACCYKJEHUE, YMO3AKIIOUYCHNE (MHIYKTUBHOE, NE€AYKTUBHOE U II0

aHAJIOTMM) U JIe]aTh BBIBOJIBI;

5)  pa3BuUTHE  KOMIIETEHTHOCTH B obnactu UCIIOJIb30BaHUs

nH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) NepBOHAYAJIbHBIE TIPEJICTABIICHUS 00 UESX U O METOJIaX MATEMATUKH KaK

00 YHHMBEpCAJIbHOM S3bIKE HAyKH M TEXHUKH, O CPEICTBE MOJEIMPOBAHUS

SABJICHUM U IIPOLIECCOB;

7)  yMeHHE BMJETh MaTEMaTHYECKYyI0 3a/Jayy B KOHTEKCTE IpOoOIeMHON

CUTyalluH B IPYyTUX JUCLHUIUIMHAX, B OKPYXKAIOIIEH )KU3HH;

8)  yMeHHME HaxoIWTh B  pA3JIMYHBIX HCTOYHHMKAX  HMH(POpPMAaLHIO,

HEOOXOAUMYIO JIJISl PEIICHUs MaTeMaTU4YEeCKUX MpoOJIeM, U NPEACTaBIATh €€ B

NOHATHOW (opMe, NpPUHUMATh pEUIEHWE B YCIOBHUSIX HEMNOJHOM WU

M30BITOYHOM, TOYHON MIIM BEPOSATHOCTHOM UH(POpMALINK;

9)  ymMmeHHe NOHHMMATh U UCIIOJIB30BAaTh MAaTEMAaTUYECKHUE CPEACTBA

HarsaMHOCTH (Tpaduku, TaOMUIBI, CXEMbl W Jp.) Ui HWILTIOCTPAIvH,
HMHTEpIIpeTalluu, apryMeHTallUH;

10) yMeHuwe BBIABUIaTh THUIOTE3bl TMPU PEIICHUU 3a7a4yd, IOHUMATh
HEO0OXOMMOCTh UX TIPOBEPKH;

11) moHMMaHWE CYUIHOCTH AJTOPUTMHUYECKUX TMPEANUCAHUN U YMEHHUE
NENCTBOBAaTh B COOTBETCTBUU C MPEAJIOKEHHBIM alITOPUTMOM.

Ilpeomemmnuie pe3yrovmamoi:

1)  oco3HaHue 3HAYEHUS MAaTEMAaTUKH B TIOBCETHEBHOM KM3HU YEJIOBEKA;

2) MpPEJCTAaBICHUE O MaTEMAaTHYECKOM Hayke Kak cepe MaremMaTHyecKou
HesTeNbHOCTH, 00 »Tamax e€ pa3BUTHUS, O €€ 3HAYMMOCTU JUIS Pa3BUTHS
IMBWIN3ALINH;

3)  pa3BuTHE€ yMEHHM paboTaTh C Y4e€OHBIM MAaTEMATHYECKUM TEKCTOM
(aHanu3MpoBaTh, U3BJIEKATh HEOOXOAUMYIO MH(POPMAIIHNIO), TOYHO U TPAMOTHO
BbIpaXaTh CBOM MBICIM C MPUMEHEHHUEM MaTEMaTHYE€CKON TEPMHUHOJOTHH U
CHUMBOJIUKH, TPOBOJIUTH KJIacCU(PUKAIINK, JIOTHIECKHE OOOCHOBAHMUS;

4)  BnageHue 0a30BBIM MOHSTUWHBIM allllapaToM IO OCHOBHBIM pasjeiiaM
COJIEp KAHMUS;

5)  NpaKkTUYECKH 3HAYMMbIE MATEMATHYECKHUE YMEHHUS W HaBbIKH, UX
OPUMEHEHHE K PEUICHUI0 MAaTeMaTUYECKMX W HEMAaTEMAaTHYEeCKHUX 3a7ad,
IPEANOJIararllee yMeHUS:



® BBIIIOJIHATD BBIYUCIICHUS C HATYPAJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH H
ACCATHYHBIMHU IIpO6${MI/I, IMOJIOKUTCIIbHBIMU W OTPHULATCIIBHBIMU YHUCIIaMHU, C
HGﬁCTBHTGHBHBIMH YUCJIaMHU,

. peliaTh TEKCTOBBIE 33/JaYd apU(PMETHUUECKUM CIIOCOOOM M C TOMOIIBIO

COCTABJICHHSI YPaBHEHUI U HEPABEHCTB;

. n300paxkaTh (PUTyphI HA MIIOCKOCTH;

. UCII0JIb30BaTh IF€OMETPUYECKUNA SA3BIK JUISI  ONUCAHUS IPEIMETOB

OKPYKaIOLLEro MUpa;

. U3MEPSTh JUIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, BBIUUCIATH IUIOWAAN U

00BEMBI GuUryp;

. UCII0JIb30BaTh OYKBEHHYIO CUMBOJIMKY JJIS 3alUCH OOLIUX YTBEPKICHUM,

(dbopmyI, BIpaKeHUH, ypaBHEHU;

. CTPOUTH Ha  KOOPJIMHAaTHOM  IUIOCKOCTH TOYKH 1o
3aJIaHHbIM

KOOpJIMHATaM, OTIPEIEISITh KOOPANHATHI TOUEK;
pemarh MpoCcTeimme KOMOWHATOPHBIC 3aJadd  TepeOOpoM  BO3MOMKHBIX
BapHUAHTOB;

peniaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHUN U HEPABEHCTB;
WCITOJIB30BAaTh alNreOpandecKuil sA3bIK JIJIT OMUCAHUS MPEAMETOB OKPYKAIOIIETO
MUpPa U CO3/IaHUS COOTBETCTBYIOIIMX MaTEeMAaTUUECKUX MOJICIICH;

MTPOBOJIUTH MPAKTHYECKUE PACUETHI: BHIYUCIICHHS C MPOIICHTAMU, BEIYHCIICHUS C
YHCIIOBBIMU TIOCJICTIOBATEIIbHOCTSIMH, BBIYHCIICHUS CTaTUCTHYECKUX
XapaKTEPUCTUK, BHIMIOJTHEHUE TPUOTMKEHHBIX BEIYUCICHUN;

BBITIOJTHATH TOK/IECTBEHHBIC MTPE0oOpa30BaHUsI PAIMOHATBHBIX BBIPAKEHU;
BBITIOJTHSTH OTICPaIliU HAaJl MHOKECTBAMU;

MCCIEeN0BaTh (PYHKITMU ¥ CTPOUTH MX TPAPUKH;

YUTaTh M MCIIOJIH30BaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTekKaxX, CXeMax;
NPEJICTABIICHHYIO B BHUJI€ TAOJIMIIBI, IUArPAMMBbI (CTOJIOYATON UM KPYTOBOH);
BBITIOJTHATHh TOCTPOCHHSI TEOMETPHUUECKUX (QUTYp C TOMOIIBI0 HHUPKYIS U
JUHEHKH, - TIPOBOJIUTH MPAKTUICCKUE PACUETHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
«[MPAKTUYECKAS MATEMATHUKA» B 9 KTACCAX

B pesynmprate wu3yuenus kypca «lIpaktukym 1o Maremaruke»
6bINYCKHUK HAYYUMCA:
Dniemennovl meopuu MHOHCECHIE U MAMEMAMUYECKOU J102UKU
. OnepupoBaTh MOHATUSAMU: ONPEACIEHUE, TEOPEMA, AKCUOMA, MHOYKECTBO,

XAPAKTCPHUCTUKHN MHOXCCTBA, JOJICMCHT MHOXCCTBA, IIYCTOC, KOHCYHOC H
OeCKOHEYHOE MHOJXCCTBO, IIOIMHOXXCCTBO, IPHHAMJICKHOCTb, BKIHYCHHC,
PaBE€HCTBO MHOKCCTB,



. H306pa}I(aTb MHOXCCTBAa M OTHOIICHUC MHOXCCTB C IIOMOIIBIKO KPYT'OB

Dinepa;

. OTPENEATh MPUHAJICKHOCTh DJIEMEHTAa  MHOXECTRY,

00bEIMHEHUIO U TEPECEUCHUI0 MHOKECTB;

. 3a/1aBaTh MHO>KECTBO C MTOMOIIBIO MTEPEUYHUCIICHUS 3JIEMEHTOB, CIIOBECHOTO
ONMCaHUS,

. ONEpPUPOBATh TOHSATUSMU: BBICKA3bIBAHUE, HUCTUHHOCTh M JIOXKHOCTH

BBICKAa3bIBAHUS, OTPUIIAHUE BHICKA3bIBAaHUM, OTIEpAIlMU HAJl BBICKA3bIBAHUSAMMU: U,
WJIU, HE, YCIIOBHBIC BHICKA3bIBaHUS (MMIUIUKAILIUN); - CTPOUTH
BBICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAaHUH.

B noeceonegnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

. CTPOUTH LIEMOYKM YMO3AKIKOUYECHUH Ha OCHOBE MCIIOJB30BAHUS MPABUII
JIOTUKH;
. UCIT0JIb30BaTh MHOXXECTBA, OMEpAIlMd C MHOXXECTBAMH, UX TpapuUecKoe

MPEJICTABICHHE JJIsI OMMCAHUS PEATIbHBIX NMPOLIECCOB U SIBJICHUM.

YQucna

. OnepupoBaTh MOHATUSIMU: MHOXECTBO HATypaJbHBIX YUCEJ, MHOXKECTBO
LIEJIBIX 4HCelI, MHOECTBO PAllMOHAJIBHBIX  YMCEIL,

MPPAlMOHAIBHOE YHUCIIO, KBAJPAaTHBIM KOPEHb, MHOXECTBO JEHMCTBUTEIBHBIX

4HCelI, FeOMETPUUYECKAass MHTEPIpEeTalvs  HAaTypajbHbBIX, LIEJIBIX,

palMOHAIBHBIX, JEHCTBUTEIIBHBIX YHACET,

. NOHUMATh WU OOBSICHSITH CMBICII MO3UIIMOHHOU 3aIMcu

HAaTYpAJIBHOT'O YHCIIA;

. BBIIIOJIHATh BBIYMCIIEHUS, B TOM YHCJIE€ C WCIIOJb30BAHUEM NPUEMOB

palMOHAIbHBIX BBIYNCIICHUN;

. BBIIIOJIHATD OKPYIJICHHUC PAIMOHAJIBbHBIX YHUCCII C SaﬂaHHOﬁ TOYHOCTBIO,

. CpaBHUBATH PAllMOHAJIBHBIC K1 UPPALNWMOHAJIBHBIC YHUCJIA,

. MNpeACTaBIATh PAlMOHAIBHOC YMCJIO B BUAC I[GCHTH‘{HOﬁ )Z[p06I/I

. YHOPSAAO0YUBATH YHUCJIA, 3alIMCAHHBIC B BUJIC OOBIKHOBEHHOM U JE€CATUYHON
1podu;

. HaxoauTh HO/[ 1 HOK uucen u nucnosib30BaTh UX MPU PEIICHUHN 3a/1a4.

B noeceonegnou sxcusnu u npu uzyuenuu opysux npeomemos:

. INPUMEHATh TMpaBUjia MNPUOJMKEHHBIX BBIYMCICHUN TIPU PELIECHUU
NPaKTUYECKUX 33/1a4 U PEIICHNUH 3aJa4 JPYTUX YUYEOHBIX [IPEIMETOB,;
. BBIIIOJIHATG CPABHEHHME PE3yJbTAaTOB BBIUMCICHUM IIPpU  PELICHUU

MPaKTUYECKUX 3a]1a4, B TOM YHUCJI€ MPUOIMKEHHBIX BHIYUCIICHHUI;
. COCTaBIATb M OLEHMBATh YHUCIOBBIC BBIPAXKCHUSA IIPU PELICHUU
MPaKTUYECKUX 3aJa4 U 33/1a4 U3 IPYTuX YYEOHBIX PEIMETOB;



. 3allMChIBaTh M OKPYIJISITh YHMCJIOBBIC 3HAUCHHUS PEATbHBIX BEJIMYMH C
MCIIOJIb30BaHUEM PA3HBIX CUCTEM HU3MEPEHHUSI.

Toacoecmeennvie npeoopazoeanus

. OnepupoBatb MOHATHUSAMH CTEIECHU c HaTypaJlbHbIM

MOKa3aTesIeM, CTEIIEHHU C 1IeJIBIM OTPUIATEIbHBIM MTOKa3aTeIeM;
. BBITIOJTHATh ~ MPEOOpa30BaHMS  IEIBIX  BBIPAXKEHUM: JICHCTBUA €
OJTHOWJICHAMHU (cnoxxeHue, BBIYMTAHUE, YMHOXKECHHE), JNEUCTBUS €
MHOTO4JIEHaMH (CJI0KEHHE, BRIUYMTAaHUE, YMHOKEHHUE);

. BBITOJIHATh  Pa3/IOKEHUE MHOTOYJICHOB HAa MHOXHUTEIM OJHUM U3
croco0OB: BBIHECEHHE 3a CKOOKY, TpPYIIHPOBKA, HCIOJb30BaHUE (POpMYI
COKpAIIIEHHOT'O YMHOKEHHUSI;

. BBIJICJIATH KBAJIPAT CYMMBbI U PA3HOCTH OJHOYICHOB;
. pacKIaabIBaTh HA MHOXKUTEIN KBAIPATHBIN TPEXUJICH;
. BBITIOJIHATh TPE0Opa30BaHMsI BBIPAKEHUH, COJEp)KAlUX CTENEeHU C

[EIBIMA  OTPUIIATCILHBIMU TIOKA3aTeIsIMU, TEPEXOJWTh OT 3aliuCH B BUIE
CTETICHH C IIeJIbIM OTPULIATEIBHBIM TOKa3aTelIeM K 3alliCH B BUAC IpOoOH;

. BBITIOJIHATh ~ MpeoOpa3oBaHusi  JPOOHO-PAlIMOHATBHBIX  BBIPAKEHUH:
COKpalleHue JapoOeid, TMpuBeneHUE airedpandeckux Japodeil Kk oliieMy
3HaMEHATENI0, CIIOKCHHE, YMHOXKCHHE, JeJICHHE alreOpandeckux Iapooeid,
BO3BEJICHHE aJIreOpandecKor IpoOr B HATYPATHHYIO U IEIYI0 OTPUIIATEIHHYO
CTCTICHB;

. BBITIOJIHATHh TMPEoOpa30BaHUs BBIPAXKCHUI, coJiepKaIux
KBaIpaTHbIC KOPHU;

. BBIJICJIATE KBAJApaT CYMMBbl WM Pa3sHOCTH [BYYICHAa B BBIPAXKEHHUSX,
COZIEPIKAILMX KBAJAPATHBIE KOPHU;

. BBINIOJIHATH MPE0OPa30BAHMS BBIPAXKEHUH, COJIEPKAILUX MOTYJIb.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

. BBINIOJIHATHh MpeoOpa3oBaHus U NEUCTBUS  C YUCJIAMU,
3allMCaHHBIMU B CTAaHAAPTHOM BUJIE;

. BBITNIOJHATH MPEOOpa30BaHUsl aNreOpanyecKuxX BHIPAKEHUHN MPU PEHICHUH

3aJlay APYTUX y4eOHBIX MIPEIMETOB.
Ypasuenua u nepasencmea
. OnepupoBaTh MOHATUSAMHU: YPABHEHUE, HEPABEHCTBO, KOPEHb YPABHEHUS,

pelIeHre HEPAaBEHCTBA, PABHOCUIIbHBIC YpaBHEHU s, 00J1aCTh

OINpPENEIICHUS ypaBHEHUs1 (HEPaBEHCTBA, CUCTEMBl  YpaBHEHHMH WIH
HEPaBEHCTB);
. pelaTh JMHEWHbIE YPaBHEHUS U YpPAaBHEHUS, CBOJUMBIE K JIMHEHHBIM C

MTOMOIIBIO TOXJECTBEHHBIX MTPEOOPA30BAHUIA;



. pelarh KBaJpaTHbIC YPAaBHECHUS U YPAaBHEHHMS, CBOJMMBIE K KBaJAPaTHBIM
C IOMOUIBIO TOXKJIECTBEHHBIX MPE0OPa30BaHUIl;

. pemath JpoOHO-TMHEHHbIE YPaBHEHUSI;

. pelarh NTPOCTEUIINE UPPALMOHAIIBHBIE YPABHEHUS

. pemaTth ypaBHEHHUsI CIOCOOOM Ppa3joKEHUST HAa MHOXUTEIW M 3aMEHbI
IIEPEMEHHOM;

. WCIIOJIb30BaTh METOJ] WHTEPBAJIOB JUIA PEUICHUS IEIbIX W JAPOOHO-

panrOHAaJIbHBIX HEPABCHCTB,

. pelaTh JUHEHHbIC YPABHEHMS U HEPABEHCTBA C ITapaMeTpaMy;

. pemaTh HECIIOKHBIE KBAIPATHBIE YPABHEHMS C TapaMETPOM;

. pemarb HECJIO)KHBIE CUCTEMbl  JIMHEHHBIX YpPAaBHEHUU C

IapaMeTpaMy;

. pelaTh HECIIOKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.

B noeceonegnou sxcusHu u npu uzyueHuu opysux npeomemos:

. COCTaBJISATh U pElIaTh JUHEHWHBIC U KBAJApaTHbIE YPABHEHUS, YPABHEHHUS,
K HAM CBOJSIIUECH, CUCTEMBl  JIMHEMHBIX YpPaBHEHUU,

HEPABEHCTB IPHU PEIICHUH 3a/1a4 JPYTUX yUeOHbIX IPEAMETOB;

. BBITIOJIHATh OIICHKY MPaBIOMNOI00UsI PE3yJbTaTOB, MOJYyYaeMbIX TMpU
PEILICHUH JTMHEHHBIX U KBAAPATHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YpaBHEHUN
Y HEPABEHCTB MPH PEUICHUU 3a1a4 IPYTUX YUEOHBIX TIPEIMETOB;

. BBIOMpaTh COOTBETCTBYIOIIME YPAaBHEHUS, HEPABEHCTBA WJIM UX CHUCTEMBI
JJI. COCTaBJICHUSI MATEMaTUYECKOM MOJENHN 3aJIaHHOW peaibHOM CUTYalluu WIIH
MPUKIAJHOM 3a7a4K;

. YMETh UHTEPIPETUPOBATH MOJTy4YEeHHBIN Ipyu  pEHICHUU
YpPaBHEHUS, HEPABECHCTBA WJIA CUCTEMBI PE3yJbTaT B KOHTEKCTE 3aJlaHHOU
pEabHOM CUTYallMU WUJIW NPUKJIATHOW 3aa4H.

Dynukyuu
. OnepupoBaTh MNOHATUSMH: (YHKIIMOHAIbHAS 3aBUCUMOCTb, (DYHKIIHUS,

rpaduk GYyHKIIUHU, CIIOCOOBI 3aaHus (PYHKIIMH, apTYMEHT M 3HaueHHE (YHKITUH,
00JacTh OMpEeNeNeHUsT W MHOXKECTBO 3HadeHUN (yHKIMHM, HYId (QYHKIUH,

MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb byHKIHH,
YETHOCTH/HEUETHOCTh (DyHKIINU;

. CTPOHUTH rpa@ukd  JMHEHHOW, KBaJgpaTHUYHON GyHKLIHH,
00paTHOM MPONOPLHMOHAIBHOCTH

. COCTaBJISITh YpaBHEHHUsI IPSMOM 110 3aJAHHBIM YCIOBHSIM:

MIPOXOAIIEH YEPE3 IBE TOUKU C 3aJaHHBIMA KOOPJANHATAMH, IPOXOASAIIEN Yepe3
JTAHHYIO TOYKY U TTapAJUICIIbHOW TaHHOW MIPSMOM;

. HCCJEN0BATh (PYHKIUIO IO €€ rpauKy;

. HaxOJUThb MHOYKECTBO 3HAYEHUM, HYJIH, IPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTH KBaJIpaTUYHON (DYHKIINH;



. OTIEpPUPOBATH MOHATUSMU: MOCJIEIOBATENbHOCTb,
apu(MeTHIecKas Mporpeccusi, reoMeTpruuecKast mporpeccus;

. pemarhb 3a4a4u Ha apu(PMETUYECKYIO U TEOMETPUUYECKYIO TPOTPECCHIO.

B noeceonegnou sxcusnu u npu uzyueHuu opysux npeomemos:

. WUIIOCTPUPOBATh € TMOMOIIbIO TIpauka peaJbHyH 3aBUCUMOCTH WJIU
IPOILIECC IO UX XapaKTEPUCTHKAM;

. MCITIOJIb30BaTh CBOMCTBA U rpaduK KBaIpaTUIHON (DYHKIIMH TIPU pEIICHUU
3a/1a4y U3 APYyrux y4eOHbIX MPEAMETOB.

Cmamucmuka u_meopus eepoamHocmei

. OnepupoBaTh TOHSATUSMHU: CTOJIOYaThlE W KPYTrOBBIE JUATPAMMBI,

TaONMIBl JAHHBIX, CpeaHee apudmeTHdeckoe, MeauaHa, HauOoJsblliee U
HaMMEHbIIEe 3HAUYECHUS BBIOOPKH, pa3Max BBIOOPKH, IUCIEPCUSl U CTAaHAAPTHOE
OTKJIOHEHHUE, Ciy4yaiiHasi U3BMEHUHUBOCTb;

. U3BJIEKaTh MH(POPMAIHIO, IPEACTABICHHYIO B TabIuUIaX, Ha AUarpaMmax,
rpadukax;

. COCTaBJIITh TaONMIIBI, CTPOUTH JUarpaMmbl W TpadUKH HA OCHOBE
JAHHBIX;

. ONepUpOBaTh NOHATUAMU: (PaKTOpUAI YUCIIA, IEPECTAHOBKUA U COUYETAHUS,
TpeyronbHuk Ilackais;

. NPUMEHATh MPaBUJIO  MPOU3BEICHUS IpU  PELICHUH
KOMOMHATOPHBIX 3a/1ay;

. ONEepUPOBAaTh TMOHSATUSAMU: CIIyYalWHBIM OMBIT, CIy4YalHBIA BBIOOP,
UCIIBITAHUE, 3JIEMEHTapHOE Ciy4ailHoe coObITHe (MCXO[), KIIACCUYECKOe
OTIpEJICICHHE BEPOSITHOCTU CIYyYallHOTO COOBITHS, ONEpalMy HaJ CIy4alHbIMU
COOBITHSIMH;

. MPEACTABIATh HHPOPMALIUIO C IIOMOIIbIO KPYToB Diliiepa;

. pelmarb 3a1a4yd Ha BBIYHCIECHUE BEPOSITHOCTH C IOJCYETOM KOJHWYECTBA
BAPUAHTOB C NOMOUIbI0O KOMOWHATOPHKH.

B noeceonegnou sxcusHu u npu uzydeHuu opysux npeomemos:

. U3BJIEKaTh, WHTEPHPETUPOBATH u npeoOpa3oBbIBATh
uH(pOpMaMIO, MPEACTaBICHHYI0 B TaOMMUax, Ha JuarpaMmax, rpafukax,
OTpaXKaroLIy CBOMCTBA U XAPAKTEPUCTUKH PEaJbHBIX MTPOLIECCOB U

SIBIICHUI;

. ONPENENATh CTaTUCTUYECKUE XAPAKTEPUCTUKH BBIOOPOK MO TalIuIaMm,
auarpaMMam, rpaukaM, BBIIOJHITh CPaBHEHHWE B 3aBUCUMOCTH OT LIETHU
peleHns 3a0a4u;

. OLICHUBATh BEPOSITHOCTh PEATIbHBIX COOBITHI U SIBJICHUIA.
T'eomempuueckue gpuzypol

. OnepupoBath MOHATUSIMHU FEOMETPUUECKUX (DUTYD;




. U3BJIEKATh, WHTEPIPETUPOBATH U npeoOpa3oBbIBAThH
MH(DOPMAIMI0O O TEOMETPUUYECKUX (QUrypax, MPE/CTABICHHYI0 Ha YepTeKax;

MPUMEHATh TeOMeTpuYecKrue (DAKThl JIJIs pelIeHUs 3a/Jad, B TOM YHCIIE,
MPEANOJIATAOIINX HECKOIBKO [Ar0B PEIICHUS;

. (bopMyIUpOBATH B MPOCTEHIIMX CIy4asiX CBOMCTBA U MPU3HAKU

uryp;

. JOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

. BJIAJIETh CTaHJIAPTHOMN KJaccu(ukanuen II0CKUX ¢buryp

(TpeyroJIbHUKOB M YEThIPEXYTOJIbHUKOB).

B nosceonesnoti orcusnu u npu usyueHuu opyaux npeomemos:

. UCIIOJIb30BaTh CBOMCTBA TeOMETPUUYECKUX (UTYp JUIS pEIICHHS 3aaad
MIPAKTHYECKOTO XapaKTepa U 3a7a4 U3 CMEKHBIX JUCITUTIINH.

Omnowenusn

. OnepupoBath MOHATUSIMH: PABEHCTBO (PUTYD, paBHBIE PUTYPHI,
PaBEHCTBO TPEYTOJBHUKOB, TMapaJUICIbHOCTh IMPSMBIX,

NEePICHANKYISIPHOCT MPSIMBIX, YTIIbI MEXKTY MPSIMBIMHE, IEPIICHIUKYIISIP,
HaAKJIOHHAsI, MPOEKIus, mogooue Gpuryp, mogo0HbIe GUTYPHI, TOJO0OHBIC
TPEYTOJIbHUKHY;

. npuMeHsTh Teopemy daneca U TeopeMy 0 IPOMOPIMOHATBLHBIX OTPE3Kax
MIpU PEIICHUU 3a/1a4;
. XapaKTepru30BaTh B3aMMHOE  PpACIOJOXKEHUE  MPsSMOM u

OKPYHOCTH, JIByX OKPY>KHOCTEHN.

B noeceonegnou sxcuznu u npu uzyuenuu opy2ux npeomemos:

. WCMOJIb30BaTh OTHOIIEHWs [JI PELIEHUs] 3a7ay, BO3HUKAIOLWIMX B
pEATbHOM KU3HMU.

Hzmepenusa u gpluucienus

. OnepupoBaTh MPEJACTABICHUSIMU O JJIMHE, IUIONMAAU, OOBEME Kak
BenmunHamu. [Ipumensts Teopemy [ludaropa, hopmynsl miomaam, odbeMa rnpu

pPEIICHNY MHOTOIIATOBBIX 3a/Jad, B KOTOPBIX HE BCE JIaHHBIC MPEICTABIICHBI
SBHO, a TPeOYIOT BBIYMCIICHHH, OTEPHPOBATH 0OJiee IMIMPOKUM KOJIUYECTBOM
dbopMys UIMHBI, IIOMIAA, 00BEMA, BHIYUCISTh XapaKTEPUCTUKU KOMOMHAIIHIMA
¢uryp (OKpYyXHOCTEH W MHOTOYTOJHHUKOB) BBIUUCISATH PACCTOSHHS MEXITY
durypaMu, TPUMEHSATh TPUTOHOMETPUYECKHUE (OPMYJIBI JUISl BBIYUCICHUH B
0oJiee CIIOKHBIX CIIy4asiX, MPOBOJUTH BHIYUCIICHHUS HA OCHOBE PaBHOBEIMKOCTH
¥ PaBHOCOCTaBJICHHOCTH;

. IIPOBOJIUTH MPOCTHIE BHIYUCIICHUS Ha O0BEMHBIX TEJaX;
. dbopMyTUpOBaTh 33a/1a4M HA BBIYUCICHUE JJTUH, TUIOMANAEH U 0OOBEMOB H
peliaTh ux.

B noeceownesnou sxcusHu u npu uzyuenuu opysux npeomemos:
. MIPOBOJIUTH BEIYMCIICHUS] HA MECTHOCTH;



. OpPUMEHATh  (OPMYJIBl TPU  BBIYUCICHUSX B CMEXKHBIX YUYEOHBIX
MPEIMETAX, B OKPYKAIOIIEH N1EMCTBUTEIBHOCTH.
I'eomempuueckue nocmpoenus

. N300paxxatb reoMeTpuuecKrue (Uryphl MO0 TEKCTOBOMY M CHUMBOJIBHOMY
OIMCAHUIO;
. cBOOO/IHO  ONEpPUPOBATH YEPTEKHBIMU WHCTPYMEHTaMH B

HCCJIOKHBIX CIIy4dasaX, BBIIIOJIHATL IIOCTPOCHHA TPCYTOJIbHUKOB, IPUMCHSATD

OTACIBbHBIE METOAbl TOCTPOEHUM UUPKYJIEM U JIMHEMKOM W MPOBOJHTH
MPOCTEUIIINE UCCIICTOBAHUS YUCIIa PEIICHUM;

. M300pakaTh TUIIOBBIE TUIOCKHE (PUTYpHl U OOBEMHBIE Tella C MOMOIIBIO
MPOCTEUIINX KOMITbIOTEPHBIX UHCTPYMEHTOB.

B noeceonegnou sxcusnu u npu uzyueHuu opysux npeomemos:

. BBITIOIHATh MPOCTEHIINE MOCTPOEHUS Ha MECTHOCTH, HEOOXOAUMBIE B

pEATBHOMU )KU3HU,

. OIICHMBATh pPa3MEpPhl  PEAIbHBIX OOBEKTOB  OKPYKAIOIIETO

MHpa.

Memoodvt mamemamuxu

. HUcnonb3ysd wu3ydeHHbIE METOIBI,  IPOBOJWTH

JI0KA3aTeJIbCTBO, BBIMIOJIHATH ONPOBEPKEHNUE;

. BBHIOMpPATh W3YYEHHBIE METOJbl W WX KOMOWHAIMU JJIS PEIICHUS

MaTEMAaTUYECKUX 33/1a4;

. HCIOJIB30BaTh MATEMATUYECKUE 3HAHUS ISl ONIMCAHUS 3aKOHOMEPHOCTEN
B OKpY Karolen JIEVUCTBUTEIILHOCTH 51 IIPOU3BEACHUAX

HCKYCCTBa;

. IPUMEHATh MPOCTEMIINE MPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CHCTCMBI IIpyu pPCHICHUHU MATCMATUYCCKUX 3a1aY.



1. TemaTn4yeckoe NJIAHMPOBaHHeE.

No Paznensr mporpaMmbl Kous-Bo vacos

n/m
1. | Beraucnenus u npeobdpazoBanus ( Ne 6) 3
2. | HeiictButenbHble yncaa (Ne 7) 2
3. | Pemenne ypaBHeHuid, cucteM ypaBHeHu. (Ne 9, 20) 3
4. | TekcroBsie 3amaun (Ne 21) 1
5. | 'eomeTpuueckue 3a1auu 2
6. | ®ynknuu u rpaduxu (Ne 11, 22) 3
7. | IIpakTuko - opueHTHpoBaHHbIe 3amaun (Ne 1-5) 5




8. | Ilpaktrueckue pacuétsl o popmynam (Ne 12) 2
9. | Pemenne HepaBeHCTB, cHCTEM HepaBeHCTB. (Nel3) 2
10. | TTocnenoBatenbHOCTH U TIporpeccuu (Ne 14) 2
11. | 3amaun mnanumerpuu. (Ne 15-19, 23-25) 3
12. | BepositHocTh (Ne 10) 1
13. | Onpenenenus, ieMMbl, CBOMCTBA, TPU3HAKU T€OMETPUUECKUX 1
duryp.
14. | Pemienre 3aj1a4 MOBBIIEHHOTO YPOBHSI. 2
15. | Pemerne KMM. Odopmiienne 61aHKa U SK3aMEHAIMOHHOM 2
paboTHI.
Hroro: 34u
KAJIEHIAAPHO-TEMATHUYECKOE
INIAHUPOBAHUME
Ne Hara Howmep 3ananusa | KosBo
1/ | MpoBeACHUS Tema 3anaTuil B KM 4acoB
i
1 Yuca 1 BEIYUCICHUS. 6 1
2 [IpeoOpazoBanue anredpandeckux BBHIPAKECHUN U g 1
HaXO0X/ICHHUE €r0 YUCIOBOr0 3HAYCHHUS.
3 [IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX g 1
BBIPAKCHHUIA.
4 CpaBHEHME 1EWCTBUTENIBHBIX YHUCEIL. 7 1
5 CpaBHeHHe IeHCTBUTENIbHBIX YHCEN Ha . 1
KOOPJAMHATHOM JIyue.
6 VYpaBHEHHUs U UX cUCTEMBI. ba30BbIN ypOBEHb 9 1
7 Pewmenne ypaBHeHuil. ba3oBblii U ITOBBILICHHBIN 901 1
YPOBEHB. ’
8 Pewenne ypaBHeHuUl, CUCTEM YpPaBHEHUM. a1 1
[ToBbIIEHHBIN YPOBEHBD.
9 Pemenne TeKCTOBBIX 3ajad anreOpanyeckum | 22 1




crioco6oM. [loBBIIIEHHBIH YPOBEHB.

10 I'eomeTpuueckue 3aauu Ha KieTyaTon Oymare. 18 1

11 3anauu no teme: «Ilmomanu MHOroyroasHukoBy | 17 1

12 OyHKIMU U TpadUKH. 11 1

13 Oyukuun U rpaduku. CooTHeceHue Trpaduka 1 1
¢yskuuu ¢ popmyioii. bazoBblil ypoBeHb.

14 Oynknun u rpaduku. IloctpoeHue rpadukos. 2 1
[1oBBIIIEHHBINM YPOBEHbD.

15 [IpakTHKO - OPHEHTHUPOBAHHBIE 3aJa4M HA JINCTHI 15 1
OyMmaru, iaH yd4acTka (MECTHOCTH, KBapTHUPHI)

16 IIpakTUKO - OpPUEHTUPOBAHHBIC 3aJa4d  Ha L5 1
MapKUPOBKY LIHH.

17 IIpakTKO - OpPHUEHTUPOBAHHBIC 3a/a4d  Ha 15 1
TEITUILY (Tepaccy)

18 [IpakTuKO - OpUEHTUPOBAHHBIE 3aJaYU Ha 1
TapuQBbl, NeYb 1151 OaHMU. 13

19 [IpakTHKO - OpHEHTHUPOBAHHBIE 3aa4M HA ITOJIUC 15 1
OCATO.

20 Bripaxenue u3 GopmyI1 OTHHX BEITUYUH Yepe3 1 1
IpyTHe.

21 [IpakTryeckue pacyeTsl Mo Gpopmyam. 12 1

22 Hepagencrsa. 13 1

23 HepasenctBa. CucTeMbl HEpaBEHCTB. 13 1

24 3ajaun Ha IOCIeI0BAaTCIFHOCTH , 14 1
apu(pMETHYECKYIO IPOIPECCUIO C MPAKTHUECKUM
COJIEP/KAHUEM.

25 3ajauyn Ha MOCIEI0BATENLHOCTH , 14 1
reOMETPUUECKYIO IPOIPECCHI0 ¢ IPAKTUYECKUM
COJIEp’KaHUEM.

26 Pemienue 3aau Ha reoMeTpudeckre QUTypHI. 15 1
Vsl

27 Pemenue 3amau Ha reoMeTpudecKkue (hUTypsl. 16 1
JnvHBI.

28 I'eomeTpuueckue 3a1aun Ha U3BMEPEHUS U 18 1
BBIYHCIICHUS.

29 Bomnpocs! Ha 3HaHME GopMyI1, ONIpeaeTICHUH, 19 1
JIEMM, CBOWCTB, IPU3HAKOB F'€OMETPHUECKUX
¢buryp.

30 3aa4y Ha TEOPHUIO BEPOSTHOCTEH. 10 1

31 Pewienue amnepru4eckux 3a1ad MOBBIIEHHOTO 20,21 1
YPOBHSL.

32 Pemenue reomeTpuyeckux 3aa4 MOBBIIIIEHHOTO 24,23 1

YPOBHSL.




33 Pemenne KUM. Odopmnenue 6nanka u
HK3aMEHAIIMOHHOH paboTHI.
34 Pemenne KUM. Odopmienue 61aHka 1

HK3aMEHAIIMOHHOHN paboTHI.
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