MHWHWUCTEPCTBO NNPOCBELWEHUS POCCUUCKOW ®OEJIEPALLM M

Munncreperso oOpasoBaHHsi H HAayKH Yamyprekoi Peenvoinkn

¥YnpagJieHHe oOpazoBaHusi AAMHHHCTpaunu ropoaa Muxescka

MBOY "COLI Ne 35"

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
WKOJIbHOM MPEeAMETHON  Meaaroru4eckum Ng,é’;amﬁa@ R
KOMMCCHEH COBETOM ,@T{f}' i3

Kamrmna A.M. ¥
[TpoTokon Nel IMpotoxon Nel

oT «29» aBrycta 2023 r.

oT «29» aBrycra 2023 r.

PABOYAs ITPOT'PAMMA

yuyeoHoro kypca «MaremaTnuecKHH NPaKTHKYM»

s obydarouiuxcs 7 — 9 kiaccos

HoxkeBek 2023



HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma pa3paGoraHa Ha OCHOBe
e OenepasibHBIM - 3aKOHOM  OT 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanuu B Poccuiickoit

denepanuny;
¢ [Ipukaza Munnpocsemnieaus: Poccun ot 18.05.2023 Ne 372 «O06 ytBepxkaeHuu (enepanbHOMi
o0pa3oBaTeNnbHOM MporpaMMbl HauaabHOTro 001ero oopasosanus» (naisee — @OII HOO);
¢ [Ipukaza Munmnpocsenieauss Poccun ot 18.05.2023 Ne 370 «O0 yTBepxaeHnn (eaeparbHOR
00pasoBaTenbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazoanus» (nainee — ®OIT OO0);
¢ [Ipukaza Munnpocsemienus Poccun ot 18.05.2023 Ne 371 «O6 yTBepx)aeHUU (peaepaabHOi
00pasoBaTesbHON MPOrpaMMBbl cpeHero oomero oopazoanus» (nanee — GOIT COO);
¢ [Ipukaza Munnpocsemenust Poccun ot 31.05.2021 Ne 286 «O6 yTBepkaeHuu (henepaibHOTO
roCy/AapCTBEHHOIO 00pa30BaTEeIbHOrO CTaHAapTa HA4alIbHOTO 00Iero oopazoBaHusy (Hanee
— ®I'OC HOO TtpeThero nokojaeHus);
¢ [Ipukaza Munnpocsemenust Poccun ot 31.05.2021 Ne 287 «O6 yTBepxaeHun (peaepaibHOTo
roCy/AapCTBEHHOI0 00pa30BaTEIBHOIO CTaHIapTa OCHOBHOIO 00IIero oOpa3oBaHus (aanee —
®I'OC OOO TpeTbero MOKOJIEHUs);
¢ [Ipukaza Munnpocsemenust Poccun ot 17.05.2021 Ne 287 «O6 yTBepkaeHuu (henepaibHOTo
rOCyJJapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHAApTa CpeaHero oduiero oOpa3oBaHus» (anee —
OI'OC COO TpeTbero NoKoJIeHUs);
e QenepanbHblii  NIEpedYeHb DIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB, yTB. Illpukazom
Munnpocseuienust PO ot 02.08.2022 Ne653.
® Y4yeOHBIi TUIaH OpPraHU3alMy, OCYIIECTBISIOMEH 00pa30BaTeNbHYIO JesTelnbHOCTh Ha 2023-
2024 yuebHbli TOT,
*['00BOIl  KaJIeHJAApHBIM TpaduKk OpraHu3alii, OCYIIECTRISIIONICH 00pa3oBaTeIbHYIO
nesTenbHOCTh Ha 2023-2024 yueOHbli TOS,
* [losoxenue o paboueit mporpamme.

JlanHast mporpamma siBJIsieTCs paboueil mporpaMmoit mo npeamety «MaTemaTu4ecKui
IIPAKTUKYM» Ui 7-9 Ki1accoB 6a30BOro ypOBHS.

Bune! yueOHoit nestenbHOCTH: Oecena, TeKIUH, PpOHTaIbHBIA ONPOC, UHANBUAYATbHbBIN
MOJIXO/I, MapHas paboTa, paboTa ¢ TecTaMu, KAPTOUKH, MPAKTUKYMBI I10 PEIICHHUIO 3a/1a4.

Lenu o0yuenus

Co3HaTenbHOE OBJIAJICHUE YYAIUMUCS CUCTEMOI anredpandeckux U reoOMeTpUIecKuX
3HAHUH U YMEHHH HEOOXOANMO B MOBCEAHEBHOM KU3HU ISl U3YYEHHS CMEKHBIX TUCIUILIHNH
U IPOAOJKEHUsT 00pa30BaHUsL.

[IpakTHyeckas 3HAYMMOCTH TpeaMeTa «MaTeMaTH4ecKuii NPaKTHKyM» OOYCIIOBIICHA
TEM, 4YTO €6 O0BEKTOM SBIAIOTCS KOJIMYECTBEHHBIE OTHOIIEHHUS I[CflCTBHTGHBHOI‘ 0 MwHpa.
Maremariueckast MOATOTOBKa HEOOXOaUMa Il TOHWMAaHWS NPUHLUIIOB YCTPOWCTBA U
HCII0JIb30BaHUA COBpeMeHHOﬁ TCXHUKH, BOCHPHUATUA HAYUYHBIX M TCXHUYCCKHX MOHATHI H
uziei. Marematnka SIBIS€TCS SI3BIKOM HAayKd M TeXHHKH. C e€ MOMOLIbI0 MOJETHPYIOTCS U
HU3YYar0TCA ABJICHUA U ITPOLCCCHI, IPOUCXOAAIINUEC B ITPUPOJIC.

Maremarnka SBISETCS OJHUM U3 OIOPHBIX NPEIMETOB OCHOBHOW IIKOJNBL OHA
obecrieunuBaeT HU3YUYCHUC JpYTUX AOUCHUILIMH. B INEepByr0 o4YepcaAb OTO OTHOCUTCA K
IpeAMeTaM eCTECTBEHHO-HAyYHOTO LMKJIA, B YaCTHOCTH K ¢m3uke. PazBuTHe jormueckoro
MBIIUJICHUSA Y4YalluXCAa IIpU 06y‘-I€HI/II/I MaTEMAaTUKU CHOCO6CTByeT YCBOCHHUIO TIIPECAMCTOB
TyMaHuTapHoro 1ukia. [IpakTuueckune yMeHMS W HaBBIKM — anredOpandeckoro u



TEOMETPUUYECKOTO XapaKTepa HEOOXOIUMBI ISl TPYAOBOM U MpodecCHOHATBFHOW MOATOTOBKU
IIKOJIbHUKOB.

Pa3Butue y yuammxcs npaBUIbHBIX MPEICTABICHUN O CYHIHOCTH M MPOUCXOKICHUU
anreOpandecKkux aOCTpaKIWi, COOTHOIICHWH PEAThbHOTO W HACAIBHOTO, XapakTepe
OTpaKCHUsI MaTeMaTUYeCKO HayKOH SIBIICHUI U MPOIIECCOB PEATbHOTO MHUPA, MECTE alreOphl
Y T€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM MTO3HAHUU
Y B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YUAIUXCS U KAUYECTB
MBITIUICHUSI, HEOOXOIUMBIX [IJIs1 aanTalli B COBPEMEHHOM HH(POPMAIIMOHHOM OOIIIECTBE.

TpeOysi OT ydamuxcs YMCTBEHHBIX M BOJIEBBIX YCHIJIH, KOHIICHTpAIlMM BHUMAaHUS,
AKTUBHOCTH Pa3BUTOTO BOOOpaKkeHMs, MpeaMeT «MaTeMaTuuecKuil MpakKTUKyM» pa3BUBACT
HPaBCTBEHHbIE YEPThl JIMYHOCTH (HACTOMYUBOCTh, LEICYCTPEMIEHHOCTb, TBOPYECKYIO
aKTUBHOCTh, CAMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTh, TPYAOIIOOHWE, JTUCHUIUIMHY |
KPUTUYHOCTh MBIIIJIEHUSI) U YMEHHE apryMEHTUPOBAHHO OTCTauBaTh CBOU B3Il U
yOXKIeHUsI, a TAK)KE CIIOCOOHOCTh MPUHUMATH CAMOCTOSITCIIbHBIC PEIICHHUS.

N3ydyeHne maHHOTO NpeaMeTa CYLIECTBEHHO PACIIUPSAET KPYro30p yqaluxcs, 3HaKOMs

WX C MHAYKIMEH U eTyKInend, 0000IeHHEeM 1 KOHKPETHU3AIMEH, aHATTU30M U CHHTE30M,

KIaccuQuKanuen 1 cucreMaTu3aiuei, abcTparupoBaHueM, aHaIorueil. AKTHBHOE

WCITOJIb30BAaHUE 33/1ay Ha BCEX ATarax y4eOHOTO MpoIllecca pa3BUBaET TBOPUECKUE

CITOCOOHOCTH IIKOJIBHHKOB.

Nzyuenune nmpeamera «MareMaTudecKuil MPakKTUKyM» TIO3BOJISIET (POPMUPOBATH YMEHUS
Y HaBBIKA YMCTBEHHOTO TpyJa — IUTAHUPOBAHHUE CBOEH paOOThI, MOUCK PAIlMOHATBHBIX MyTen
€€ BBINOJHEHHS, KPUTHYECKYIO OIIEHKY pe3yibTaroB. B mpoliecce M3ydeHHs MIKOJIbHUKH
JIOJKHBI HAyYMThCSl W3JIaraTh CBOM MBICIM SICHO M HUCYEPIIBIBAIONIE, JAKOHWUYHO U EMKO,
MpUOOPECTH HABBIKM YETKOTO, AaKKypaTHOTO W TPAMOTHOTO BBITTOJTHEHHUS MaTEMaTHYECKHUX
3aIUCEHN.

Baxneiimen 3agaueil SBISETCA pa3BUTUE JIOTHYECKOrO MbIIUIEHUS ydamuxcsa. Camu
00BEKTHI MATEMATHYECKUX YMO3AKIIOUCHUI U MPUHSATHIC B alreOpe U TeOMETPUH MIPaBUIia UX
KOHCTPYHPOBaHUS CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHHH OOOCHOBHIBATH M JIOKA3bIBAThH
CYXXIECHUS, NIPUBOAUTH YETKUE OIPEICICHUs], PA3BUBAIOT JIOTUYECKYIO MHTYULIMIO, KPATKO U
HAIrJSTHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM M y4aT UX MMPUMEHEHUIO.

Tem cambiM mpeamer «MaTemMaTHUYECKUM MPAKTHUKYM», PACKPbIBash BHYTPEHHIOIO
TapMOHHUIO MaTE€MAaTHUKH, (OpMUPYS TOHMMAHUE KPAaCOThI M H3SIIECTBA MAaTEMAaTHYECKHUX
pacCyXJIeHHM, BHOCUT 3HAYUTEIbHBIN BKJIAJ B 3CTETHUYECKOE BOCIIUTAHUE YUYAIUXCS.

B ocHOBYy HacTosimield mporpaMMbl TOJOKEHBI TMEJAarorM4eCKue W JIHIAKTUYECKHE
MPUHIIMIIBI  BapUATUBHOTO PA3BHBAIOMIETO O0Opa30BaHUS ¥ COBPEMEHHBIE JTUIAKTHKO-
TICUXOJIOTHYECKUE TCHJICHIIUU, CBS3aHHBIC C BAPUATHBHBIM Pa3BUBAIOIINM OOpPa30BaHHEM H
tpeboBanusimu ®I'OC.

A. JINYHOCTHO OPHEHTHUPOBAHHBbIE MPUHIUNbI: TIPUHIIUI aaNTUBHOCTH; MPUHIIHIT
Pa3BUTHUS; MPUHIIUIT KOM(DOPTHOCTH TIpoliecca 00yUeHusl.

b. KyJabTypHO OpHEHTHpPOBAHHbIE NPHUHUMIBI: MPUHIUI EIOCTHOM KapTHUHBI
MHUpa; TPUHIHUI [EJTOCTHOCTA COAepX aHus oOpa3oBaHMs; MPHHIUI CHUCTEMAaTUYHOCTH,
MIPUHITUATT CMBICIOBOTO OTHOIICHUS K MUPY; IPHHIIUI OPUEHTHUPOBOYHOW (YHKIIUU 3HAHUM;
MPUHIUIT OTIOPBI HAa KYJIBTYPY KaK MUPOBO33PEHHUE U KAK KYJIbTYPHBIN CTEPEOTHII.

B. /lesiTeIbHOCTHO OpPUEHTHMPOBAHHbIE NPUHIUNBI: TPUHIUN  OO0yYCHUS
JEeSATeNbHOCTH; MPUHIIMIT YIPABISIEMOTo Mepexoja OT MEATEIBHOCTH B Y4eOHOUW CUTyaluu K
NEATETPHOCTH B JKU3HCHHOW CHTyalldd;, TPUHIMI TIepexofa OT COBMECTHOH y4eOHO-
MO3HABATEILHON JIEATEIHbHOCTH K CAaMOCTOATENbHOW JAESITeTbHOCTH Yyuwamierocs (30Ha
0N KaMIIero pa3BUTHS); MPUHIIMIT OTIOPHI HA MIPOIIECCHl  CIIOHTAHHOTO  PAa3BHUTHS; IPUHITUTT
¢bopMupoBaHus TOTPEOHOCTH B TBOPUECTBE M YMEHUI TBOPUECTBA.

OO0y4JeHne MaTeMaTHKe B OCHOBHOM IITKOJIE HAMPABICHO HA JOCTIKCHHUE CIIEAYIOIINX
yeneu.:

1. 8 HanpasneHuu TUYHOCMHO20 PA3BUMUSL:



® ¢opMupoBaHHE TMPEICTABICHUA O MaTeMaTWKe KaK 4YacTH OOIIeYeIOBEUeCKOM
KyJbTYpbl, O 3HAYMMOCTH MAaTE€MaTHKH B Pa3BUTHH IMBHWIN3AIMH M COBPEMEHHOTO
oO1ecTBa;

® pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBINUICHUS, KYJIbTYPhl PEUYH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

® (dopMUpOBAHHWE HHTEIUICKTYAIbHOH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUEO MBICITUTEIIBHBIX CTEPEOTUIIOB, BBITEKAIOIIUX M3 OOBIJICHHOTO OIIBITA;

® BOCNHTAaHUE KA4YeCTB JIMYHOCTH, OOECIECUMBAIOIINX CONHAIBHYIO MOOWMIBLHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSTEIHHBIC PEIICHUS;

® (¢dopMupOBaHHE KAYECTB MBIIUICHHUS, HEOOXOIUMBIX ISl afanTalid B COBPEMEHHOM
nH(pOPMAITMOHHOM OOIIECTBE;

® pa3BUTHE UWHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY U  MaTeMaTHYECKHX
CIIOCOOHOCTEH.

2. 8 MemanpeoMemHOM HANPAaBLeHUl:

® pa3BUTHE MPEICTABICHUNA O MareMaThke Kak (opMe OIMUCAHHS U METOJE MMO3HAHUS
JCUCTBUTEILHOCTH, CO3J[aHUE YCIOBHH Ul TIPUOOPETCHUS IEPBOHAYATIBHOTO OIBITA
MaTeMaTHYECKOTO MOJICITHPOBAHMUS;

® (opmupoBaHHe OOIIMX CIIOCOOOB WHTEIUICKTYaIbHON NEATEILHOCTH, XapaKTEPHBIX
TS MAaTeMaTHKH U SBJISIONINXCS OCHOBOM MO3HABATENbHON KyJIbTYphI, 3HAUUMOU IS
Pa3IMYHBIX cep YSITOBEUSCKOH JIeATeIbHOCTH;

3. 8 npeOmemHoOM HANPABIEeHUU:

® OBIAJCHHEC MAaTEMAaTHYCCKHUMH 3HAHWSMH ¥ YMCHHUSAMH, HCEOOXOAMMBIMU JIS
MPOIOJKEHUST OO0pa30BaHMS, W3YYCHHS CMEXKHBIX JHUCLUUIUIMH, TPHUMEHEHUS B
IMOBCEIHEBHOM JKU3HHU,

® cosnaHue pyHIAMEHTa Ui MAaTeMaTHYeCKOro pa3BHUTHUS, (POPMUPOBAHUS MEXaHU3MOB
MBINUICHHS, XapaKTePHBIX JIJISI MATEMATUICCKOUN JIeATEITBHOCTH.

B ocHoBe maHHOW paboyeil TpPOrpaMMBbl JIGKUT WACS TyMaHHU3allUUd OOydYeHUs,
COOTBETCTBYIOIIAsT COBPEMEHHBIM TMPEJCTABICHHUSIM O IIENAX IIKOJLHOTO OOpa3oBaHUs, H
yIEINsIoImas 0co00e BHUMaHUE IMYHOCTH YUCHUKA, €r0 HHTEPECaM M CIIOCOOHOCTSIM.

[Ipennaraemast yueOHasl MporpaMma IO3BOJSICT OOecrednTh (GOopMHpPOBAHUE, KaK
npeomMemHulX YMEHHH, TaK U YHUBEPCANbHLIX YYeOHbIX Oelicmeutll TIKOJLHUKOB, a TaKXKe
CHocoOCTBYET JOCTHKCHHIO onpeaen€HHbIX BO PI'OC MUYHOCTHBIX PE3yNILTATOB, KOTOPHIC B
JATBHEHINEM TTO3BOJIAT YYaIUMCs TIPUMEHSTh TIOJYYCHHBIC 3HAHUS M YMEHHSI JUTS PEIICHHUSI
Pa3UYHBIX KU3HEHHBIX 3a/1a4.

2. OBIIAA XAPAKTEPUCTUKA U HEHHOCTHBIE OPUEHTUPBI YYEBHOI'O

MNPEJIMETA.
B ocHoBe conepkanuss O0OydYeHHS MaTeMaTHKE JICKHUT OBJIAJICHUEC YUYaIIUMHUCS
CIICTYIOIIUMH BUIAMH KOMIIETEHIINH: npeMeTHOM, KOMMYHUKATHBHOM,

OPraHM3alMOHHON U 00UIEeKYJLTYPHOH. B COOTBETCTBUMU C 3THMM BUAAMHU KOMIIETEHIIUM
BBIJICJICHBI IJIaBHBIE COAEPKATEIbHO-1IEJIEBbIC HAIIPABJICHUS PA3BUTHUS YUAlIUXCs CPEACTBAMU
npenMera «MaTemMaTHUeCcKUi MpakTUKym» 7-9 Kiacc.

IIpeamernass kommereHums. I[lon npenMeTHONM  KOMIIETEHLIMEHW IOHUMAETCS
OCBEJOMJIEHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTE€MaTHYECKHMX IIPEACTABICHUN H
OBJIaJICHUE HEOOXOIUMBIMH  TMPEAMETHBIMH  yMeHUsMH. DOpMUPYIOTCS  CIEAYIOLIUe
oOpasyromue 3Ty KOMIIETEHIHMIO IPEACTaBICHUS: O MaTeMaTHMYECKOM S3bIKE KaK CpEICTBE
BBIDAKEHHMSI MaTeMaTUYEeCKUX 3aKOHOB, 3aKOHOMEPHOCTEM M T.J.; O MaTeMAaTUYECKOM
MOJICJIMPOBAHNN KaK OJJHOM M3 BaJKHBIX METOJOB IO3HAHMS MUpa. DOPMHUPYIOTCS CIEAYIOIINE
oOpa3yrolye 3Ty KOMIIETEHIIUI0 YMEHUS: CO37[aBaTh MPOCTEUIINEe MaTeMaTHYeCKHe MOJENH,
paboTaTh C HUMHM M MHTEPIPETUPOBATH IIOJYYEHHBIE pE3yJIbTaThl; IMpUOOpETaTh U
CHUCTeMAaTH3HpOBaTh 3HAaHUSA O CHOcO0axX pelIeHHs MaTeMaTH4YecKuX 3a7ad, a TaKxke
IIPUMEHSATD OTU 3HAHWS U YMEHHS JUIS PEILICHHUs] MHOTUX KM3HEHHBIX 3a/1a4.



KommynukaTuBHas  komnereHuusi. [log  KOMMYyHUKAaTUBHOW  KOMIIETEHLIMEH
MOHUMAETC C(POPMHUPOBAHHOCTH YMEHHs SICHO M UYETKO H3JIaraTb CBOU MBICIIH, CTPOUTH
apryMEHTHPOBAHHBIE PACCYXKACHHS, BECTH JUAJIOT, BOCIIPUHUMAs TOUKY 3pEHUs] coOeceTHKa
U B TO K€ BpeMs MojBepras e€ KpUTUYECKOMY aHajIMu3y, OTCTauBaTh (MpU HEOOXOIMMOCTH)
CBOIO TOYKY 3pEHHs, BBICTpAaUBasi CHCTEMY apryMeHTanuu. @opMUPYIOTCsS 00pa3yrolue 3Ty
KOMIIETEHIIMIO YMEHHs, a TakXe YMEHHus u3BJIeKaTb HWHGOpPMALMI0 U3 pa3HOro poja
WCTOYHHUKOB, MPEoO0Pa3oBbIBas €€ Mpu HEOOXOAUMOCTU B Apyrue (GOpMbl (TEKCTHI, TAOIUIIBI,
CXEMBI U T.]IL.).

OpranusaumoHHasi  kKommereHums. [log  opraHu3alMOHHON — KOMIETEHUUEH
MOHUMAeTCs C(HOPMUPOBAHHOCTh YMEHHS CaMOCTOSITEIbHO HAXOAWTh W IPHCBAWBaTh
HEoOXOIMMbIE Y4YalluMcs HOBbIe 3HaHUsA. DopMHPYIOTCA crlenyromue o0pasyrolme 3Ty
KOMIIETCHIIUIO YMEHHSI: CAMOCTOSATEILHO CTaBUTh y4eOHYI0 3amady (11esb), pa3ouBath €€ Ha
COCTaBHBIC YaCTH, Ha KOTOPBIX Oy/leT OCHOBBIBATHCS Mpolecc eé
pelieHus, aHAIM3UPOBaTh PpE3yJbTaT JCHCTBHUSA, BBISIBIATH JOMYIIEHHBIC OIIMOKA U
HETOYHOCTH, HCIPABIATh UX W TPEICTABIATH TOTYYEHHBIH pe3ylbTaT B (opme, JEerKo
JOCTYITHOM JJIsl BOCTIPUATHSA IPYTUX JIFOJIEH.

OO0uekyJIbTYypHAss KoMIeTeHIusA. [1o 0OmeKyIbTypHON KOMIIETEHIEe TTOHUMAETCS
OCBEJIOMJIEHHOCTD IIKOJILHUKOB O MaTeMaTHKe KakK 3JIEMEHTe OOIIeYeIOBEYECKON KyIbTyphl, €€
MeCTe B CUCTEME JIPYTUX HAyK, a TakKe €€ poJId B pa3BUTUHU IPEICTABICHUN YEIOBEUECTBA O
LeloCTHOW KapTuHe Mupa. DopmupyroTcs cieayromue o0pa3yrolue 3Ty KOMIIETEHIUIO
MpPEJICTaBICHHS: 00 YpOBHE pa3BUTHS MAaTEMAaTUKHM Ha Pa3HBIX HCTOPUYECKUX dTamax; o
BBICOKOW TMPAKTHUYECKOW 3HAYUMOCTH MATEMATHKH C TOYKH 3PEHUS CO3JIaHWS W Pa3BUTH
MaTepualbHOM KyJbTYPbl YEJIOBEUECTBA, a TAKKE O BAXKHOM POJIU MAaTEMATUKHU C TOUKU 3PEHUS
(hOpMHUPOBaHUHM TaKMX BAXKHEUIINX YEPT JWYHOCTH, KaK HE3aBHCHUMOCTh M KPUTUYHOCTH
MBIIUICHHUS, BOJSI © HACTOMYMBOCTh B JJOCTUXKEHUHU LIETU U Jp.

N3yuenne npeamera «MaTemaTH4ecKnid MPAKTUKyM» I 7-9 KIIacCOB HAINpaBJIEHO Ha
dbopMupoBaHHEe Yy ydYalIUXCS MaTEeMaTHYECKOro ammapara JJis pemieHUs 3ahad U3 pPa3HbIX
pa3aesoB MaTeMaTUKH, CMEXKHBIX MPEIMETOB, OKpYKalolleld pealbHOCTH. MareMaTuieckoe
oOpa3oBaHHE€ B OCHOBHOHM IIKOJE CKJIQAbIBAETCS M3 CIEAYIONUX COJEPKaTEIbHBIX
KOMITOHEHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apughpmemuxa; anzeopa; zeomempus; riemeHmol
KOMOUHAmMOpuUKu, meopuu 6epoasmHocmeil, cmamucmukuy u Jao2uku. B cBoel
COBOKYITHOCTH OHM OTpa)karoT OoraThlii OMBIT OOy4YeHHs] MaTeMaTHUKE B Halled CTpaHe,
YYUTHIBAIOT COBPEMEHHBIC TEH/CHIIMM OTEYECTBEHHON W 3apyOeKHOW IIKOJBI U MO3BOJISIOT
peann3oBaTh MOCTABJICHHbIE MEpe] LIKOJBHBIM 00pa3oBaHHEM LeIM Ha WHPOPMAIMOHHO
€MKOM M TIPaKTUYECKH 3HAYUMOM Marepuane. OTHU COJAEp>KATEeNbHbIE KOMIIOHEHTHI,
pa3BHBasCh Ha MPOTSHKEHUU BCEX JIET 00Y4YEeHMsI, €CTECTBEHHBIM 00pa3oM MeperieTatoTcs 1
B3aMMOJICHCTBYIOT B yU€OHBIX Kypcax.

Apugmemuxa npu3BaHa CHOCOOCTBOBATH NPUOOPETEHUIO NPAKTHUYECKUX HABBIKOB,
HEOOXOUMBIX JIJIsl TOBCETHEBHOM KM3HU. OHA CITYKUT 06a30H.

T'eomempus — OIVH W3 BaXHEHIIMX KOMIIOHEHTOB MAaTEMaTHUYECKOTO O0pa3oBaHUA,
HEOOXOMUMBIA i1 TPUOOPETEHHs] KOHKPETHBIX 3HAHUH O TPOCTPAHCTBE M MPAKTHYECKH
3HAYUMBIX YMEHHH, (OPMHUPOBAHHUSA SI3bIKA OMHUCAHUS OOBEKTOB OKPYXKAIOIIETO MHpA, IS
pa3BUTHSL MPOCTPAHCTBEHHOTO BOOOPAKEHUS W WHTYUIIMU, MATEeMAaTUYEeCKOW KyJIbTYpbl, IS
ACTETUYECKOT0 BOCHHUTAHUS oOyuaromuxcs. M3yueHue reoMeTpuud BHOCUT BKIAJl B Pa3BUTHE
JIOTUYECKOTO MBIIUICHHS, B YOPMHUpPOBAHHE MOHATHS I0KA3aTEIbCTBA.

dnemenmupl 102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU 6EPOAMHOCHE
CTAaHOBATCS OO0S3aTENBHBIM KOMIIOHEHTOM IIKOJIBHOTO OOpa30BaHMS, YCHIHBAIOIIMM €T0
MPUKIAJTHOE U MpaKTHUYECKOe 3HadeHHe. DTOT MaTepuall HeoOXOIuM, Mpexae BCEro, IUis
dbopmupoBanus (PyHKIMOHATBEHOW TPAMOTHOCTH — YMEHHM BOCIHPHHMMAThL W aHAIW3UPOBATH
nH(GOpPMaIMIO, MPEICTAaBICHHYI0 B PAa3IUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN XapakTep
MHOTMX peaJIbHbIX 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.



N3ydenne ocHOB KOMOMHATOPUKH TTO3BOJHUT YUallleMyCsl OCYIIECTBISATh PACCMOTPEHUE CITyUaes,
nepedop U MOACYET Ynciia BAPUAHTOB, B TOM YMCJIE B IPOCTEUIITNX MPUKIIATHBIX 3a/1a49ax.

[Ipy W3y4eHHH CTAaTUCTUKU U TEOPUU BEPOSTHOCTEH 00OTamlaroTcs MPEJCTaBICHUS O
COBPEMEHHOM KapTHHE MHpa W METOJaX €ro HMCCIeI0BaHUsA, (POPMUPYETCS MOHUMAHUE POJIU
CTaTUCTUKHA KaK HCTOYHUKA COIMAILHO 3HAYMMON WH(GOPMAIMK W 3aKJIAIbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOT'O MBITTUICHHSI.

Takum o00pa3oM, B XOJ€ OCBOGHHUS COAEpkKaHHS TMpenMera «MareMaTudecKuit
MPAKTUKYM» JUTSL 7-9 KIIacCOB yYaIuecs MoJTy94aroT BOZMOXHOCTD:

pPa3BUTh MPEACTABICHUE O YHCIE W POJIM BBHIYMCICHUM B YEIOBEYECKOM MPAKTHUKE;
chopMHUPOBATh TPAKTUICCKHUE HABBIKU BBHITIOJHEHUS YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHMCIICHUM, PA3BUTh BEIYUCIUTEIBHYIO KYJIbTYPY;

OBJIAJICTh CHUMBOJIMYECKUM SI3BIKOM aireOpbl, BBIPA00TATh (HOPMATBHO-OTIEPATUBHBIC
anreOpandeckre yMEHHMS W Hay4uThCS TNPUMEHSATh HMX K PEIICHHI0 MaTeMaTHYeCKUX U
HEMaTeMaTUYECKHX 3a/1a4;

U3YYUTh CBOWCTBA W TpauKU dJIEMEHTApHBIX (DYHKIUN, HAy4YUTHCS HCHOIH30BATh
GbyHKIMOHATBHO-TpAUYECKUE TPEACTABICHUS [T ONMHCAaHUS W aHallM3a  PealbHBIX
3aBHCUMOCTEH;

pPa3BUTh TPOCTPAHCTBEHHBIE TIPEJCTABICHUS U W300pa3uTEIbHBIE YMEHHUS, OCBOHUTH
OCHOBHBIE  ()aKTBI W  METOJIbl  IJAHUMETPUHU, T[O3HAKOMHUTHCS C  MPOCTECHIIMMHU
MPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMU;

MOJIYYUTh MPEICTABICHUS O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHPE U O
pasIUYHBIX CHoco0ax WX H3ydeHHs, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEpPOSITHOCTHBIN XapaKTep;

Pa3BUTH JIOTHYECKOE MBINIICHNE U P€Yh — YMEHHUS JJOTUIECKH 00OCHOBBIBAThH CYXKICHUS,
MPOBOJIUTh  HECJOKHBIE CHUCTEMATU3AllMM, MPUBOJUTH MPUMEPHl U  KOHTPIPHUMEPHI,
WCIIOJIH30BATh PA3JIMYHBIC SI3BIKK MATEMATHKH (CIIOBECHBIN, CHMBOJIUYECKUHN, TpAaPUISCKUN) IS
WJUTIOCTPALIMK, UHTEPIPETAIIMH, APTYMEHTAIIMH U 1I0KAa3aTEIbCTBA;

chopMHupOBaTh MPEACTABICHUS 00 M3y4aeMbIX MOHATHAX U METOJaX KaK BaKHEHIINX
CpelCcTBaX MaTeMaTUYECKOr0 MOJICIUPOBAHMS PEATIbHBIX MPOIIECCOB U SIBJICHUM.



3.MECTO YUYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE
Ha nannsrit npenmet otBoautes 7-9 kinaccax mo 1 yacy (U3 MIKOJIBHOTO KOMIIOHEHTa), 7 Kiacc- 35 yacoB B Toj, 8 Kinacc — 35 4acoB B rof, 9 kiacc
— 34 yaca B roJ.

KaJIeH)]apHO-TeMaTI/I‘{eCKOC NJJAHUPOBAHUEC 7 KJaace

Ne i/ Conep:xanue y4e0HOIro MaTepuaJia KoJu-Bo
4acoB
1 IToBTOpeHME. PalMOHAJIBHBIEC YKCIIA U ICVCTBUS HAJ HUMH. 1
2 ITosTopenue. [Iponopunn. Penenre 3aga4 Ha TPOIIEHTHI. 1
3 ToxnaecTsa. 1
4 DopMyIIbL. 1
5 YpaBHEHUs ¢ OJTHOM TEPEMEHHO. 1
6 PemeHue 3a1a4 ¢ TOMOIIBIO YPaBHEHUM. 1
7 Pemenue 3amay no riase «HadanbHble TeOMETPUUECKUE CBEJICHUS 1
8 CraTnueckue XapaKTepUCTHKH. 1
9 IIepBblii IPU3HAK PABEHCTBA TPEYTOJbHUKOB. 1
10 @DYHKIMU U UX rpadUKH. 1
11 ["'paduk nTuHEHON QYHKIIMH U €ro CBOMCTBA. 1
12 3aanne QyHKIIMN HECKOJILKHUMH (OpMYyJIaMHu. 1
13 CreneHb ¢ HATYpaJbHBIM MOKA3aTEJIEM U €ro CBOMCTBA. 1
14 Pemenue 3amau no riase «lIpr3Haky paBeHCTBA TPEYTOJIbHUKOBY 1
15 YMHOKEHHE OJHOYICHOB. 1
16 O 1POCTHIX U COCTABHBIX YHCIIAX. 1
17 YMHOKEHHE OJHOYICHA HA MHOTOUJIEH. 1
18 BoiHeceHue 00111ero MHOYKHUTENIS 32 CKOOKH. 1
19 Pemenue 3ana4 no raase «llapansenbHble NpsMbIe» 1
20 Jemenue ¢ octaTKoMm. 1
21 PaznoxeHne MHOrowieHa Ha MHOYKUTEIIM METOJIOM IPYyHIUPOBKH. 1
22 DopMyIIbl COKpAIIECHHOT0 YMHOXEHUsl. KBagpaT cyMMBbl U KBaapaT pa3HOCTH. 1
23 DopMyIIbl COKpAIEHHOT0 YMHOXEHUsl. KBagpaT cymMMBbl U KBagpaT pa3HOCTH. |
24 @DopMyJIbl COKpALLIEHHOr0 YMHOKeHUs1. PazHocTh kBaspaToB. CyMMa M pa3HOCTh KyOOB. 1
25 Bo3Benenue aBydsieHa B CTEIEHb. 1




26

[IpeoOpazoBaHme 1EJIbIX BBIPAKEHUM.

1
27 [IpsIMOYyTONIbHBIE TPEYTOJILHUKHU. 1
28 JIuHeliHbpIe ypaBHEHHUSI C IBYMsl IEPEMEHHBIMHU. 1
29 Pemenue 3ana4 no rinaBe «COOTHOLIEHHE MEXKIY CTOPOHAMU U YIVIAMU TPEYTOJIbHHUKA» 1
30 Pemienue cuctem TMHENHHBIX ypaBHEHU. MeTO 1 MOJICTAHOBKH. 1
31 Pemenune cucreM nuHelHBIX ypaBHeHUH. Cr1oco0 CII0KEHHUSI. 1
32 Pemenne 3a1a4 ¢ MOMOLIBIO CUCTEM YPABHEHHH. 1
33 JluHeliHble HEpaBEHCTBA C JIByMsI IEPEMEHHBIMHU U UX CUCTEMBI. 1
34 3a/1auy MOBBIIIEHHOW TPYIHOCTH. 1
35 [ToBTOpEHME. 1
Hroro 35
KajieniapHo-remaTtuyeckoe njiaHupoBanue 8 kjace
Ne ni/m Coaeprxanue yueOHOro MaTepuaJia Koa-Bo
4acoB
1 IToBTOpenne. @opmMyJibl COKPAIEHHOTO YMHOKEHHUSL. 1
2 IToBTOpenue. CucTeMbl JUHENHBIX YPABHEHHH. 1
3 CyMMa ¥ pa3HOCTh PAallMOHAJIBHBIX IPOOEH. 1
4 CymMa ¥ pa3HOCTh pallMOHAJIBHBIX JIPOOEH C pa3HBIMU 3HAMEHATEIISIMH. 1
5 [Tpou3BeeHNE M YACTHOE PALIMOHAIBHBIX APOOEii. 1
6 [IpeoOpa3oBaHue pallMOHAIBHBIX BHIPAYKEHUH. 1
7 Pemenune 3ama4 no rinase «YeTbIpeXyroJbHUKI» 1
8 [IpencraBnenue a1podu B BUIE CYMMBI JPOOEH. 1
9 JleicTBUTEIbHBIC YHCTIA. 1
10 Apudmernueckuil KBaJpaTHbII KOPEHb. 1
11 CBoiicTBa apu(pMeTHYECKOr0 KBaJPaTHOTO KOPHSL. 1
12 Teopema ITudaropa. 1
13 [TpuMeHeHre CBOWCTB apu(METHIECKOTO KBAAPATHOTO KOPHSL. 1
14 Pemrenue 3amaq o riiase «llomaney 1
15 [IpeoOpazoBaHye ABOMHBIX PaTUKAIIOB. 1
16 KBanpatHoe ypaBHEHHE U €ro KOpHH. 1
17 Teopema Buera. 1




18

[Ipu3Haku 1010015l TPEYrOJIbHUKOB.

1
19 JlpoOHbIe panoHaIbHbIE YPaBHEHUSI. 1
20 Pemenue 3a1a4 ¢ MOMOIIBIO APOOHBIX PAIlMOHAIBHBIX YPABHEHUH. 1
21 Pemenue 3a1a4 ¢ NOMOIIBIO APOOHBIX PallMOHAIBHBIX YPABHEHUH. 1
22 YpaBHEHUs ¢ mMapamMeTpoM. 1
23 Pemenue no rnase «I1ogo0HBIE TPEYTONBHUKI 1
24 UYuciioBble HEPABEHCTBA U UX CBOMCTBA. 1
25 UnciioBbIE TPOMEKYTKH. 1
26 Pemennie HepaBeHCTB € OHON IEPEMEHHOM. 1
27 PelieHue cucteM HEpaBEHCTB C OJHOW IIEPEMEHHOM. 1
28 Jloka3aTenbCcTBO HEPABEHCTB. 1
29 CreneHs C LIeTbIM [TOKA3aTENEM U €€ CBOWCTBA. 1
30 CreneHb ¢ 1IeI6IM ITOKa3aTelIEM U €€ CBOMCTBA. 1
31 DJIEMEHThI CTATUCTHUKHU. 1
32 Pemenune 3ana4 no rnase «OKpyKHOCTbY 1
33 OyHKIMsA y=x 'uy=x ° U UX CBOICTBA. 1
34 3a/1auy MOBBIIIEHHOW TPYIHOCTH. 1
35 IToBTOpEHME. 1
Hroro 3
KanengapHo-temaTuyeckoe niiaHupoBaHue 9 Kjacc
Ne ni/m Coaeprxanue yueOHOTo MaTepuaJia Koa-Bo
4acoB

1 Uncia u Beruncienus. J{elcTBrsi ¢ OOBIKHOBEHHBIMU APOOSIMHU. 1

2 Yucna u BeluMcaeHus. JIeHCTBUS ¢ 1eCITUYHBIMU JIPOOSIMH. 1

3 Uucnossle HepaBeHcTBA. KoopanHaTHas npsmast. 1

4 Uucna, BIYMCIECHUS U aNreOpanyecKre BbIpaXKeHMsI. 1

JIericTBUS ¢ IEHCTBUTEILHBIMU YHCIAMU

5 UYucna, BIYMCIEHUS U alNreOpanyecKrue BbIPaXKEeHMsL. 1

6 ['paduxu Qynkimii. Yrenue rpadukoB GyHKIMA. PacTsokeHHs U CABUTH. 1

7 CreneHb C paloHaJIbHbIM IOKA3aTEJIEM. 1

8 Pacuetsl o hopmysam. 1




HGJH)IG 1 pallMOHAJIBHBIC BBIPAXKCHUS.

1
10 CraTucTHKa, BEpOSITHOCTH. 1
11 TpeyroJibHUKH, YETHIPEXYTOJIbHUKH, MHOTOYTOJIbHUKH U MX 3JIEMEHTHL. 1
12 TpeyronbHUKH, YEThIPEXYTOJIbHUKH, MHOTOYTOJIbHUKU U UX JIE€MEHTHI. 1
13 Durypsl Ha KBaJIpaTHOW pEHIETKE. 1
14 JIvHeiHbIe 1 KBaJpaTHbIE YpaBHEHUS. 1
15 PanyoHanbHbIE YpaBHEHHUS. 1
16 Cucrembl ypaBHEHUI U HEPABEHCTB. |
17 Cucrembl ypaBHEHUH U HEPABEHCTB. 1
18 HekoTopsle mpreMbl pelIeHHsl CHCTEM YPaBHEHUI BTOPOW CTENEHU C ABYMsI IEPEMEHHBIMHU. 1
19 Pemenune 3a1a4 ¢ IOMOIIBIO YPaBHEHUMN, CUCTEM YPaBHEHUM. 1
20 AHanus u cOop nansbIX. [IpocTeiine TeKCTOBbIE 3aJauH. 1
21 AHanu3 u cOop nanHbIX. [IpukiagHas reoMeTpusl. 1
22 AHanu3 1 c00p JaHHBIX. BEIOOp onTHManhHOTO BapraHTa 1
23 [Tnomaau duryp. 1
24 ApubmMeTnieckne u TeOMETPUIECKUE TPOTPECCHH. |
25 OKpY’>KHOCTb, KPYT M MX 3JIEMEHTBHI. 1
26 AHanu3 reoMEeTPUYECKUX BbICKA3bIBAHUM. 1
27 KycouHo — HenpepbIBHbIE (PYHKIIMH. 1
28 ["'eomeTpryeckue 3a7aun Ha 10Ka3aTeabCTBa. 1
29 Penienne TpeHHPOBOYHBIX BAPUAHTOB JIJIsl MOArOoTOBKU K OI'D 1
30 Penienne TpeHHPOBOYHBIX BAPUAHTOB 715l MOArOoTOBKU K OI'D 1
31 Penienne TpeHMPOBOYHBIX BAPUAHTOB JJIsl NOAroTOoBKU K OI'D 1
32 Penienne TpeHMPOBOYHBIX BAPUAHTOB sl NOAroToBKU K OI'D 1
33 Pemenne TpeHMPOBOYHBIX BAPUAHTOB JJIsl HOAr0TOBKU K OI'D 1
34 Penenne TpeHMPOBOYHBIX BAPUAHTOB JJIsl NOAroToBKU K OI'D 1

HUroro

[98)
N

4. COJIEPXKAHUE YYEBHOI'O IIPEJIMETA «MATEMATHYECKHUM MPAKTUKYM» JIJISI 7-9 KJIACCOB.

MATEMATHKA. AJITEBPA. TEOMETPUSI.




Hartypanabnsble unciaa. Harypaneusiii psa. Jlecsituanas cucrema cuucieHus. ApudmMerndeckue IeicTBUs ¢ HaTypalbHbIMU unciamu. CBoiicTBa
apuMeTHYeCKuX IeHCTBUH.

CreneHb ¢ HATypaJbHBIM [TOKA3aTEIEM.

YucnoBble BBIpAXKEHUS, 3HAUEHUE YUCIOBOrO BbIpaxkeHMs. Ilopsmok necTBUI B YMCIOBBIX BBIPAXKEHUSAX, WCHOJIb30BaHHE CKOOOK. PemieHue
TEKCTOBBIX 3a7[a4 apuPMETUUECKUMU CIIOCOOAMHU.

Hennrenn u kpatHele. CBoWCTBa M NpU3HAaKW AenumocTu. IIpocTsle M cocraBHblE uyMcia. PasnokeHHe HATypaapbHOIO 4YHCIA HAa MPOCTHIE
MHOKUTEJH. [[eeHne ¢ 0OCTaTKOM.

JApodu. OObikHOBeHHBIE JApoOu. OcHOBHOE CBOMCTBO JApoOu. CpaBHeHHE OOBIKHOBEHHBIX JpoOel. Apudmernyeckue aecTBus ¢
OOBIKHOBEHHBIMH JIpo0siMu. HaxoxmeHue yacTu OT 1eJI0r0 U MEeJI0ro 110 ero YacTH.

Hecaruunsle poOu. CpaBHEHHE AECATUUHBIX IpoOei. ApupmeTndyeckue NeMcTBUS ¢ JeCITUYHBIMU qpo0smu. [IpencTaBienue qecaTHUHOM 1podu
B BHJI€ OOBIKHOBEHHOM JIpoOU U OOBIKHOBEHHOW B BUJIEC IECATUYHOM.

[IpouieHTBI; HaxOXAEHHWE NPOLEHTOB OT BEIMYMHBI M BEJIWYMHBI MO €€ mpoueHTaMm. OTHOLIEHHWE; BBIPA)KEHUE OTHOLIEHUS B IIPOLICHTaX.
IIponopuus; OCHOBHOE CBOMCTBO IPOIOPLIUN.

Pemienue TekcTOBBIX 3a1a4 apu(PMETHUECKUMH CIIOCOOaMH.

PanuonanbHble yuciaa. [lomoxxuTenbHble U OTpULIATENBHBIE YKCIIA, MOILYJIb 4MCJIa. MHOXKECTBO LENbIX 4Hcell. MHOXECTBO PalMOHAIBHBIX
YHCeJT; PallMOHAIIBHOE YUCIIO KaK OTHOIIEHUE m/n, TA€ m — LIeJ0e YUCIO0, a n — HaTypanbHoe. CpaBHEHHE pallMOHAJIBHBIX YHcel. ApudMeTnieckue
NeMCTBUS C pallMOHAIBHBIMU yuciiaMu. CBolCcTBa apudMeTHuecKuX AecTBUI. CTENeHb ¢ IeTbIM TI0Ka3aTeNeM.

JeiicTBuTeabHbIe Yncaa. KBagpaTHelii KOpeHb U3 uncia. KopeHb TpeTbel CTENEHH.

[lonsiTe 00 wuppaumoHanbHOM uwucie. MppaluoHanbHOCTH 4YMCIa M HECOM3MEPHUMOCTb CTOPOHBI M JMaroHaidu KBazapata. JlecsaTuuHble
NpUOIMKEHUS! UPPALMOHATIBHBIX YHCeI. 2

MHOXeCTBO JEMCTBUTENbHBIX 4YHCEN; MpEACTaBICHUE JEHCTBUTEIbHBIX 4YHCEN OECKOHEYHbIMH JECATHMUHBIMH JApolOsmu. CpaBHEHHE
JENCTBUTEIBHBIX YHCEI.

Koopaunarnas npsimas. M3o0pakeHue yncen ToUKaMu KOOPAWHATHON MpsiMON. UUCIIOBbIE TPOMEKYTKH.

N3mepennsi, npudankeHusi, OLeHKH. Pa3Mepbl 0OBEKTOB OKpY’KaloIlero Mupa (OT 3JIEMEHTapHbIX 4YacTHULl 10 BceneHHON), ATUTEIBHOCTD
IIPOLIECCOB B OKPY XKAIOIIEM MUpE. BhIeIeHHne MHOXKUTENSI — CTEIEHU AECITH B 3alIUCH YUCIIA.

[TpubnnxéHHOE 3HAUCHHE BEIMUYMHBI, TOYHOCTh NMpHOMMKeHUs. OKpyIJIeHHe HaTypallbHbIX YHCEN U JeCATUYHBIX ApoOell. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCIICHHUI.

AJredpanyeckue BbIpaKeHUsl. ByKkBeHHbIE BBIpOKCHMS (BBIPaXEHHS C MEepeMEeHHbIMM). UHCIOBOE 3HaueHHEe OYKBEHHOTO BBIPA)KEHHUS.
JomnycTtumble 3HaueHus nepeMeHHbIX. [locTaHOBKa BhIpaykeHUI BMecTo nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHbBIX BBIpAXKEHUI HAa OCHOBE CBOMCTB
apudmernyeckux nercTBuil. PaBeHCTBO OYKBEHHBIX BhIpakeHUN. ToxaeCTBO.

Crenenp ¢ HaTypaJbHBIM IOKa3aTesleM U €€ cBoiicTBa. OgHOWIEHb! U MHOTOWIeHbl. CTeneHb MHOrowieHa. CloxeHHe, BBIUNTaHUE, YMHOKEHHUE
MHOTO4JIEHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHS: KBaApaT CyMMBbI M KBajpat pazHocTH. Dopmyia pazHocTu kBajpaToB. [Ipeobpa3oBanue 1enoro



BBIPDA)KEHHUSI B MHOTOWIEH. Pa3iioKeHWE MHOTOWIEHOB Ha MHOXKMTENW. MHOrowieHsl ¢ ogHOW nepeMeHHOM. Kopens mHoroudnena. KeaapaTHbli
TPEXWIEH; PA3JI0KEHUE KBAJIPATHOIO TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanyeckast 1poob. OCHOBHOE CBOWCTBO aireOpamdeckoit apobu. CiokeHue, BRIYUTAHKUE, YMHOKEHHUE, JACIICHUE alreOpanvecKux Ipooei.
Crenens ¢ 1eIbIM [10Ka3aTeIeM U €€ CBOICTBA.

PanmonanbHble BeIpaskeHUs U UX IpeoOpazoBaHus. J(0ka3aTeabCTBO TOXKIECTB.

KBanparusle kopHu. CBOHCTBa apuU(METHUYECKUX KBAJAPATHBIX KOpHEH M HX NpUMEHEHHE K INpeoOpa3oBaHMIO YHCIOBBIX BBIPAKEHUH H
BBIUHCIICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oqHoi nepeMeHHoil. Kopenb ypaBHeHMs1. CBOMCTBA YMCIOBBIX PABEHCTB. PABHOCHIIBHOCTD YPaBHEHHH.

Jluneitnoe ypaBuenue. KBagparHoe ypaBHeHue: popmyiia KopHel KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHH, CBOASIIUXCS K
JTUHEWHBIM U KBaJpaTHBIM. [IprMepsl penienns ypaBHeHUH TpeThelt 1 4eTBEPTOI cTeneneil. Pemenne npoOHO-paliuoHaIbHBIX YPaBHEHHI.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JInHeilHOe ypaBHEHUE C IByMS IEpEMEHHBIMU, IPUMEPHI PEILICHUS] YPAaBHEHUI B LIEIbIX YHCTIaX.

Cucrema ypaBHEHHH C AByMs IlepeMEHHBIMU. PaBHOCHIBHOCTD cucTeM. CHCTEMBI ABYX JUHEWHBIX YPAaBHEHU C JByMs IEPEMEHHBIMH; PEILICHUE
IIOICTAHOBKOM U ClIOKeHHEM. IIprMephl pelieHns CUCTeM HEJIMHEWHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMHU.

Penienue TekcTOBBIX 3a7au areOpandeckuM CrocoOOM.

JlekapToBBI KOOpAMHATHI Ha IUIOCKOCTH. ['padmdeckas MHTEpIpeTanusi YpaBHEHHUS C JBYMs NEepeMEeHHbIMH. | 'paduk TMHEHHOTO ypaBHEHHUS C
JIBYMs TEpEMEHHBIMU; YTIJIOBOW KO3()(UIMEHT npsAMOif; ycioBHE NapajUIeIbHOCTH MNpsMbIX. ['paduku mpocTeHux HeNTMHEHHBIX YpaBHEHUIL:
napabosra, Tunep0o1a, OKpYKHOCTh. [ padudeckas HHTEpIpETans CUCTEM YPaBHEHUH C ABYMs TIEPEMEHHBIMH.

HepasencrBa. Uucnossle HEpaBEHCTBA U UX CBOMCTBA.

HepaseHnctBo ¢ 01HOM nepeMeHHOM. PaBHOCMIIBHOCTE HepaBeHCTB. JIMHEHbIE HEpAaBEHCTBA C OJHOM NEepeMeHHOW. KBaipaTHbele HEpaBEHCTBA.
CucreMbl HEpaBEHCTB C OAHOM NEPEMEHHOM.

@Oyukuuu. [Ipumepsl 3aBUCUMOCTEH; MpsMas MPOMOPLUHUOHATBHOCTD, OOpaTHasi MPOMOPIMOHAIBFHOCTh. 3alaHhe 3aBHCUMOCTEH (opMyiamu,
BBIUUCIIEHUS 110 (popMysiaM. 3aBUCUMOCTH MeXAy BennuuHamu. [Ipumeps! rpadukoB 3aBUCUMOCTEN, OTpaXKaroIUX PeaabHbIE MPOLECCHI.

YucyaoBble pynkuuu. [lonstre GyHKIIH, 001aCTh MPUMEHEHHS U 001acTh 3HaYeHus GyHKmn. CriocoOsl 3amanus GyHkmd. I'paduk GyHKIHH.
CaoiicTBa (QyHKIUY, UX OTpakeHue Ha rpaduke. OyHKIUYU, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO IPOMOPLUOHAIIBHBIE 3aBUCUMOCTH, UX TpaduKu U
cBoiictBa. Jluneitnas pynkuus, e€ rpapuk u cBoiictsa. KBagparuunas ¢pynkuus, e€ rpaduk u coiictBa. CteneHHble (PyHKINN C HATYPaJTbHBIMU

nokasaTensMu 2 ¥ 3, ux rpauky u cBoiicTea. I'paduxu dynkumit y=+/x, y=v x, y=Ix|

YucioBble mnocienoBarelbHOCTH. [loHATHE 4YMCIOBON MOCHEAOBATENbHOCTH. 3aJaHHE IOCIIEOBATEIbHOCTH PEKYPPEHTHOH ¢opMyoil u
dbopMyIoii n-ro uneHa.

Apudmernueckas U reomeTpudeckas nporpeccud. @opmysiel n-ro wieHa apupMeTHIeCKOd U reOMETPUUECKON MPOTPECCHi, CyMMbI MEPBBIX 71-X
yrieHoB. M300pakeHHe YIEHOB apU(PMETHUECKOH ¢ TEOMETPUYECKOM MPOTPeccCHuil TOYKaMH KOOPAMHATHON MIOCKOCTH. JIMHEWHbI u
AKCIOHEHIUAIbHBIN poCT. CIOKHbBIE MPOLECHTHI.



OnucareabHasi craTucTuka. [IpencraBieHue NaHHBIX B BHUAe TaOnul, auarpamm, rpaduxoB. CiydaiiHas u3MeHYMBOCTh. (CTaTHCTHYECKHE
XapaKTepUCTUKN Habopa MaHHBIX: cpelHee apudMeTHdyeckoe, MeauaHa, HaumOoJblllee W HauMeHbIllee 3HadeHHs, pa3max. l[IpeacraBieHue o
BHIOOPOYHOM HCCIIEIOBAHUU.

Cayuaiinble cOOBITHS M BEPOATHOCTH. [[OHATHE O CiTy4ailHOM OmbITe U CllydailHOM coObITHH. YacToTa cimydaitHOro coobitusi. CTaTuCTUYECKHIA
MOJIXO0J K MOHSTHUIO BEPOSITHOCTU. BeposTHOCTH MPOTUBOMOJIOXKHBIX COOBITUH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH
coObIThii. Knmaccuueckoe ornpeneneHne BepOsITHOCTH.

KomoOunnaTopuka. Pemmenne koMOMHATOPHBIX 3a7a4 iepedbopom BapuanToB. KomOuHaTopHOE TipaBmiio ymMmHOKeHHs. [lepecTtaHoBKH U hakTOpHal.

Harasignas reomerpusi. Harnsgueie mpeactaBieHuss o ¢Gurypax Ha IUIOCKOCTH: TpsMas, OTPE30K, Iyd, yroi, JOMaHasi, MHOTOYTOJbHUK,
OKPYHOCTb, KpyT. UeTbIpEXyroibHUK, NMPSIMOYTOJbHUK, KBaApaT. TpeyroibHUK, BUIbl TPEYrojJbHUKOB. [IpaBuibHBIE MHOTOYTOJIbHUKU. B3anMHoe
pacmooXKeHHe IByX MPSMBIX, IBYX OKPYKHOCTEH, MPSMOil 1 OKpYyKHOCTHU. M300pakeHne reoMeTpudeckux Guryp u ux KoHQUTyparui.

Hnuna otpeska, nomaHoil. Ilepumerp MHOroyronbHuka. EAuHUIBI uU3MepeHUs [UHBL. M3MmepeHue JIMHBI OTpE3Ka, MOCTPOEHUE OTpe3Ka
3a/1aHHOU JUUIVHBI.

Bune! yrnos. I'pagycnas mepa yria. M3amepenue u mocTpoeHue yriioB ¢ IOMOILBIO TpaHcnopTupa. buccekrpuca yria.

[TonsTre muomaau GUrypsl; eAMHULBI H3MepeHus miomaau. [Inomane npsMmoyroiasHuKa, kKBaapara. [IpubmmkénHoe usmepenue miomanu Guryp
Ha KJieTdaTol Oymare. PaBHoBenukue ¢purypsl. Pazpesanne u cocTaBieHHE T€OMETPUIECKUX QUTYD.

Harnsaguele mpeacraBieHuss O MPOCTPAHCTBEHHBIX (Urypax: KyO, MHapaiienenure], MpusMma, NUpaMuia, Imap, cdepa, KOHYC, IMIAHID.
N3o00paxenne npocTpaHCTBEHHBIX ¢(uryp. Ilpumepsl ceuenuit. MmuororpanHuku. IlpaBunbHble MHOrorpaHHuku. Ilpumepsl pa3BEPTOK
MHOTOTPaHHHUKOB, IWJIMHJIpa U KOHyca. V3roToBieHne Moaeneil mpocTpaHCTBEHHBIX QUTY.

[Tonsatue 06béMa; enuaUIBl 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajuieNenunesaa, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpanbHas, oceBas U 3epKaibHas cuMMeTpun. M300pakeHrne CUMMETPUYHBIX (QUTYD.

I'eomerpuueckue ¢purypsl. [Ipsveie u yribl. Touka, npsmas, maockocTs. OTpe3ok, ayd. Yroa. Bunael yrinos. BepTukanbHble U CMEXKHBIE YTJIbL.
buccekrpuca yrna.

[TapannensHble U nepecekaromuecs npsimble. llepneHaukynspHble npsMble. TeopeMbl O MApAICIbHOCTH U NEPNEHIUKYJISIPHOCTU MPSIMbIX.
[lepnenaukysip 1 HaKJIOHHasA K OpsiMoid. CepeIMHHBIN NEPIEHAUKYJIIAP K OTPE3KY.

I'eomerprueckoe mecto Touek. CBOCTBAa OMCCEKTPUCHI YTIIa M CEPETUHHOTO TEPICHINKYIISPa K OTPE3KY.

Tpeyronbauk. Beicota, MenuaHa, OuccekTpuca, CpeHss JIMHUS TpEyroibHUKa. PaBHOOEApEHHBIE U PABHOCTOPOHHHE TPEYTOJIbHUKH; CBOWCTBA U
IIpU3HAKU paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCcTBO TpeyroiabHuKa. COOTHOIIEHHS MEXy CTOPOHAMM U
yriaamu TpeyroibHuka. CyMMa yriloB TpeyroyibHuKa. BHemnue yrisl TpeyronsHuka. Teopema daneca. [logobue TpeyronbaukoB. [Ipuznaku mogoous
TpeyroiapHuKoB. Teopema I[ludaropa. CuHyc, KOCHHYC, TAaHTCHC, KOTAHTEHC OCTPOTO yTIiia MPSMOYTOJIBHOTO TpeyroyibHuka u yrioB ot 0 mo 180°,
MPUBEJEHUE K OCTPOMY yIily. PemieHue mpsiMOYroJibHBIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETpHUECKOE TOXAECTBO. DopMmyiibl, CBs3bIBAOLINE
CUHYC, KOCUHYC, TAaHT'€HC, KOTAaHI'€HC OJIHOTO M TOro ke yria. PelieHue TpeyroibHUKOB: T€OpeMa KOCHHYCOB U T€OpeMa CHHYCOB. 3aMeuaTellbHbIe
TOYKHU TPEYTrOJIbHUKA.



YerbipéxyronpHuk. [lapanienorpamm, ero cBoiicTBa 1 npu3Haku. [IpsMoyroapHUK, KBajapar, poM0O, UX CBOICTBA U NMpU3HAKU. Tpamnenus, cpeaHss
JIMHMS TPANELUH.

MHoroyroiapHUK. Beimykiibie MHOTOyrojpHUKHA. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

OxpyxHocte u kpyr. Myra, xopna. Cekrop, cermeHT. LleHTpaibHBIN yroJ, BIHMCAHHBIM YroJj; BEJIWYMHA BIMCAHHOIO yria. B3auMmHoe
pacmnoJIoKEHNUE MPSIMOM M OKPYKHOCTH, JIBYX OKpyKHOCTeH. KacarenbHasg M cekynias K OKPYKHOCTH, UX CBOWCTBA. BNHMCaHHbIE M ONUCaHHbBIC
MHOTOYTroJbHUKU. OKpY’KHOCTb, BIMCAHHAS B TPEYTOJIBHUK, U OKPY’KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA. BIIMcaHHbIE N ONMCAHHBIE OKPYKHOCTH
IIPaBUIILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeobpazoBanus. [lonstue o paBeHcTBe ¢uryp. IloHsTHE O IBMKEHMM: OCEBas M LIEHTPAIbHAs CUMMETpPHUH, MapasiesbHbINA
nepeHoc, moBopoT. [ToHsTre 0 mogo6uu GUryp v roMOTeTHN.

Pemienue 3a1a4 Ha BBIYKMCIICHHE, 10KA3aTEILCTBO U IOCTPOEHHUE C UCIIOJIb30BAaHHEM CBOMCTB U3yUEHHBIX QUTYD.

HN3mepenue reoMeTpuyeckux BeJH4uH. J[nmuHa orpeska. PacctosiHue OT TOUKHM 10 NpsMOM. PaccTosiHue Mexay napajuieIbHbBIMU IPSIMBIMH.

[IepumeTp MHOTOYrOJIbHHKA.

JnHa OKpY»KHOCTH, YUCIIO T, IJIMHA YT OKPY’KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXy BEIMYMHON LEHTPAIBHOIO yIjla U JUIMHOM yTH OKPYKHOCTH.

[Monsarue mmomanu tiockux ¢uryp. PaBHococTaBnennble u paBHOBenukue (urypsl. [lnmomane npsMmoyronpauka. [nomann mapamienorpamma,
TpeyrojpHUKa U Tpanenuu. Ilnomans MHOroyronsHuka. [lnomans kpyra u miomaas cekropa. COOTHOIIEHHE MEXTY TUIOIAAsIMUA TOJOOHBIX GuUryp.

Pemienue 3a1a4 Ha BBIYHMCIICHHE U IOKA3aTEIbCTBO C UCTIOIB30BAHUEM H3YYECHHBIX (POPMYIL.

Koopaunartel. YpaBHenue npsmoil. Koopaunatsl cepenunsl oTpe3ka. DopMynna paccTOSHUS MEXAY ABYMs TOYKAMH IIOCKOCTH. YpaBHEHHUE
OKPY’KHOCTH.

BekTtopsbl. JlnuHa (Moxynb) BekTopa. PaBencTBo BekTopoB. Kommnueaphble BekTopbl. KoopanHaThl BEeKTOpa. YMHOMKEHHE BEKTOpa Ha YHUCIIO,
CyMMa BEKTOPOB, pa3JI0KEeHHE BEKTOpa 110 ABYM HEKOJIJIMHEApHBIM BekTopaM. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

TeopeTnko-MHOXKECTBEHHbIC  NOHATHS. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHUE MHOXECTB  IIEPEUUCICHHEM  DIIEMEHTOB,
XapaKTepUCTHYECKUM CBOMCTBOM. CTaHAapTHBIE O0O3HAYEHHUS YHCIOBBIX MHOXKeCTB. IlycToe MHOXecTBO M ero oOo3HaueHue. [loaMHOXKECTBO.
OObeanHeHNE U TIepeceyeHe MHOKECTB.

Nnnroctpanusi OTHOIIEHU MEXIy MHOXECTBAMU C MOMOIIBIO auarpamm Oiepa — BeHna. DiemeHTsl jJoruku. OnpeneneHue. AKCHOMBI U
TeopeMsl. JlokazarenbeTBo. JlokazaTesbCTBO OT MPOTUBHOTO. TeopeMa, oOpaTHas qaHHOU. [Ipumep u KoHTpIipuMep.

[TonsiTHE O PAaBHOCUIIBHOCTH, CJIEJOBAHUU, YIIOTPEOIECHUE JJOTUUYECKUX CBSI30K €Ciu... Mo, 8 MOM U MOJbKO 8 MOM clyyae, TOTUUECKUE CBA3KU U,
unu.

MaTteMaTHKa B HCTOPHYECKOM pa3BUTHM. VcTopus (opMupoBaHHMS TOHATHS YHUCIA: HATypallbHBIE YHCIA, JPOOH, HEIOCTATOYHOCTH
palMOHATIBHBIX YHCEJ JJIs1 TEOMETPUUECKUX U3MEpEeHUil, uppaunoHaibHble ynciaa. CTapuHHbIE cUCTeMBbI 3anmuck yucen. Jpobu B Basuione, Erumnre,
Pume. OtkpeiTHe necaTHYHBIX apoOeil. CtapuHHBIE crcTeMbl Mep. JlecsaTiuuHble Tpodu M MeTpuueckas cuctema mep. IlosBieHne oTpUIaTeIbHBIX
yucen ¥ Hysst. JI. Maraunkwii. JI. Oiinep.



3apoxaeHue anreOpbl B Hempax apupmeruku. An-Xopesmu. Poxnenue OykBeHHou cumBoimkd. [1. depma. @. Buer. P. Jlekapt. Hcropus
BOIPOCa O HaxOoXJIeHUU (popmysn KopHel anreOpanuecKux ypaBHEHUMH, HEpa3pelnMMOCTh B pajJuKalaX ypaBHEHUH cTeneHH, Oonbiued yeThipéx. H.
Tapranss, Ix. Kapgano, H. X. A6ens, 3. I'anya.

N306perenne MeTona KOOPAUHAT, TO3BOJISIONIETO MEPEBOAUTh reOMETpHUECKHe 00beKThl Ha s3bIK anredpwl. P. Jlexkapt u I1. @epma. [Ipumepst
Pa3IUYHBIX CUCTEM KOOPJAMHAT Ha MJIOCKOCTH.

3anaua Jleonapao Iuzanckoro (PuboHayun) o kponukax, uncia GuboHayuu. 3aqada o MAXMaTHOM JTOCKE.

Hctoku Teopun BEpOATHOCTEN: cTpaxoBoe Aeino, azapTHbie urpsl. [1. @epma u b. Ilackans. S. bepuymnu. A. H. Konmoropos.

Ot 3emnemepus k reometpun. [ludarop u ero mkona. @anec. Apxumen. [loctpoerus ¢ moMoIIbI0 HUPKYIS U TuHeku. [locTpoeHne npaBUIbHBIX
MHOrOYyrojabHUKOB. Tpucekuus yria. KBagparypa kpyra. Y nisoenue kyo6a. Mcropus uncna n. 3onotoe ceuenue. «Hauana» Epxinpna. JI. Oinep. H. W.
JloGaueBckuii. Mctopus nsaroro noctynata. Codusm, napagioKkchl.

TemaTn4ueckoe IVIAHUPOBAHMUE C YKa3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HAa OCBOCHME Ka)I(I[Oﬁ TEMbI.

TemaTuyeckoe NJIaHUpPoOBaHue MO npeamery «MaremaTudeckuii mpakTukym» (7 KJiaacc).

Ne Conep:kanue y4ye0HOro Marepuaa Kou-Bo XapakTepuCcTHKA OCHOBHBIX BU/0B JAeSITeJIbHOCTH YYeHHKA (HA
n/n 4acoB YPOBHE YUeOHBIX /IeiiCTBHI)
1 [ToBTOpeHue. PaioHaIbHBIE YKUCIIA U IEUCTBUS HAJ 1 [IpuBOAUTH IPUMEPHI UCITOJIH30BAHUS MOJOKUTEIBHBIX U
HHUMHU. OTpULIATENbHBIX yncen. DopMyIupoBaTh ONPEAEICHUE KOOPAUHATHOU

npsimMoil. CTpOUTH Ha KOOPAUHATHOU MPSIMOM TOUKY C 3aJIaHHOU
KOOPJIMHATOM, ONPEAENSITh KOOPAUHATY TOUKU. XapaKTepru30BaTh
MHOKECTBO 11eJbIX yncell. OOBSICHATh NOHATHE MHOXKECTBA
palnMoOHAIBHBIX YKcesl. POpMyIMpPOBATH OIIPEACICHUE MOAYJIS YUCIIA.
Haxonutb Mmoynb uncina. CpaBHUBATH paliiOHAIbHBIC YUCIIA.
BeimonusaTe apudmMeTndeckue NeHCTBUS Ha/I PAllHOHATBHBIMU
YUCIaMH. 3aliChIBaTh CBOMCTBA apu(PMETHUESCKUX TEUCTBUI HAI
palMOHAIBHBIMH YUCJIaMH B BHJIE (hOPMYIIL.

2 [ToBTopenue. ITponopunu. Penienue 3a1a4y Ha IPOIECHTHI. 1 DopmMyIUpOBaTh ONPEACICHUS MOHITUI: OTHOIIEHUE, TPOMOPIIUS,
IIPOLIEHTHOE OTHOIIEHUE ABYX YHUCEN, IPSIMO MPONOPLIUOHAIIBHBIE U
00paTHO NPONOPIHOHATIbHBIEC BeTHUUHBL. [[pMeHSITh OCHOBHOE
CBOMCTBO OTHOLLIEHUS U OCHOBHOE CBOMCTBO Nponopuuu. IIpusoaurs
IIPUMEPBI U OMUCHIBATh CBOMCTBA BEJIUYMH, HAXOJSIINUXCS B IPSAMOU U
00paTHOM PONOPLUUOHATIBHBIX 3aBUCUMOCTAX. HaxonuTe nponeHTHoe
OTHOLUEHUE ABYX yuced. J[eauTh 4uciio Ha IpONOPLHOHAIbHBIE YACTH.




ToxnmecTna.

DOopMYJIBL.

YpaBHEHUS C OJTHON NTEPEMEHHOI.

NN [ |W

Pemenne 3a1a4d ¢ nOMOILIBIO YPaBHEHHM.

—_— | | — | —

HaxoauTek 3HaYeHNs YMCIIOBBIX BBIPAXKEHUI, a TAKYKE BBIPAKEHHM C
[IEPEMEHHBIMU IPY YKA3aHHBIX 3HAYEHUSX [IEPEMEHHBIX.
Hcmonp30BaTh 3HAKH >, <, >, <, YUTATh U COCTAB/IATH JBOMHBIC
HEpaBEHCTBA. BEIMOTHATH mpocTeliine npeoOpa3oBaHusl BHIPAKESHUN:
MIPUBOANTH MOJOOHBIE ClIaraeMblie, paCKpbIBaTh CKOOKH B CyMME HIIH
Pa3HOCTH BBIPAXKEHHUM.

Pemates ypaBHeHUs BUa ax = b MIpH pa3IMYHbBIX 3HAYCHHUSIX a U b, a
TaKX€ HECIIOKHBIE YPABHEHHUSI, CBOIALLMECS K HUM.

Hcnonp30Bath anmnapaT ypaBHEHH JJIsI PEIICHHUS TEKCTOBBIX 33714,
WHTEPIPETUPOBATH PE3YJIHTAT.

Pemenue 3agau no rinaBe «HadanbHble reoMeTpUYECKUe
CBEIICHUSI»

¢dbopMynupoBaTh 1 00OCHOBBIBATh YTBEPKJIEHUE O CBOICTBE JIBYX
OPSMBIX, IEPIEHANKYIISIPHBIX K TPEThel; 1300paxkaTh U pacro3HaBaTh
yKa3aHHbIe MpocTelne GUrypsl Ha YepTexkax; pemaTs 3a1auu,
CBSI3aHHBIE C STUMH NPOCTEHIIUMU PUTypaMH

CraTuueckuie XapaKTepUCTHKU.

Hcnonp30BaTh IpocTeHine CTATUCTUYECKHE XapaKTePUCTUKN
(cpennee apudmeTHUECKOE, pa3Max, MOoJa, MEANaHa) I aHAIU3a psaa
JTAHHBIX B HECJIOKHBIX CUTYAIUSIX

IIepBblil IpU3HAK paBEHCTBA TPEYTOJBHUKOB.

(bopMyIHpOBATh U IOKAa3bIBATh TEOPEMY O IIEPBOM IPU3HAKE
paBEeHCTBA TPEYTOJIbHUKOB

10

OYHKINH U UX TpapUKH.

11

I'paduk TuHEHHON (DYHKIIMU 1 €r0 CBOWCTBA.

12

3ananue QyHKIMU HECKOJIbKUMU (HOPMYJIaMHU.

Brruncnares 3HaueHus: QyHKIUH, 3aJaHHOH (POPMYIIOi, COCTABIISATh
Tabnuiel 3HaueHui ¢pynkun. [1o rpaguky QyHKIMHU HAXOIUTh
3Ha4YeHre (YHKIUU 110 U3BECTHOMY 3HAUEHHUIO apryMEHTa U peIaTh
oOpatHyto 3agady. CTpouTh rpaduku OpsMoi MponopHHOHATBHOCTH U
JTMHEHHON (YHKINH, ONUCHIBATh CBOMCTBA 3TUX (hyHKIMA. [loHuMaTs,
KaK BIIMsET 3HaK Ko3(duuuenta k Ha pacrnonoxxeHue B KOOpAMHATHON
iockocTH rpaduka pyakmmn y = kx, rae k # 0, kak 3aBUCUT OT
3HayeHui k u b B3auMHoe pacnonoxkenue rpaduKoB ABYX (PYHKIIHIA
Buaa y = kx + b. HTepripeTupoBaTh rpaduku peasbHbIX
3aBUCUMOCTEMH, onuchiBaeMbIX Gopmynamu Bugay =kx, rnek #0uy
=kx+b

13

CreneHs ¢ HaTypaJIbHbIM ITIOKa3aTCJIEM U €TI0 CBOMCTBA.

Breraucnars 3HaueHUs BBIpa)I(eHI/Iﬁ BHUaa a”, TAC a — IMMPOU3BOJIBHOC
YUCI0, N — HATypPaJIbHOC YUCJI0, YCTHO U TIMCbMCHHO, a4 TAKXKE C
IIOMOIIBIO KAJIBKYJIATOpPA. CDOpMy.TII/IpOBaTB, 3aIllMChIBATh B




CUMBOJINYECKOH (popme U 000CHOBBIBATH CBOMCTBA CTEIIEHHU C
HaTypaJIbHbIM I0Ka3aTeJIEM.

14

Pemenue 3amgau no rnase «lIpru3Haku paBeHCTBA
TPEYTOJIbHUKOBY»

OOBsICHATD, Kakasi pUrypa Ha3bIBA€TCsI TPEYTOJBHUKOM, YTO TaKOE
BEPILMHBI, CTOPOHBI, YIJIBI U IEPUMETP TPEYTOJIbHUKA, KaKOU
TPEYTroJbHUK Ha3bIBAETCsI pABHOOEIPEHHBIM U KaKOM
PaBHOCTOPOHHHMM, KaKH€ TPEYTOJbHUKH Ha3bIBAIOTCS PaBHBI-MU;
n300paxkaTh U paclio3HaBaTh HA YEPTEKaX TPEYTOJbHUKU U UX
3JIEMEHTBHI; POPMYIUPOBATH U JOKA3bIBATh TEOPEMBI O MPU3HAKAX
paBEHCTBA TPEYTOJbHUKOB; OOBSACHATH, UTO Ha3bIBACTCS
NEPIEHIUKYIIAPOM, TPOBEAEHHBIM U3 JaH-HOM TOYKHU K JAHHON
npsiMOi; (hOpPMYJIMPOBATh U JOKAa3bIBaTh TEOPEMY O NEPIIEHANKYIIAPE K
IpSMOIif; OOBSCHATh, KAKUE OTPE3KU HAa3bIBAIOTCS METUAHOIM,
OMCCEKTPUCON U BBICOTOM TpeyroibHHUKa; (OPMYyIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOWCTBaX PaBHOOEAPEHHOTO TPEYTOIbHUKA;
peliaTh 3a-Aa4uu, CBI3aHHbIE ¢ IPU3HAKAMHU PAaBEHCTBA TPEYTOJIbHUKOB
U CBOMCTBaMHU paBHOOEAPEHHOTO TPEYTOIbHUKA;

15

VYMHOXEHNE OJHOYIECHOB.

[IpuMeHATh CBOMCTBA CTETICHH JIJIsl TPeoOpa30BaHUsI BBIPAKEHUH.
BBINoaHATE yMHOXKEHHE OJHOUYICHOB U BO3BEJICHHUE OJHOUYJICHOB B
crenenb. CTpouts rpaduky GyHKIMH y = X° 1 y = X°. Pemats

16

O MNPOCThIX U COCTABHBLIX YHCJIaX.

17

VYMHOXXEHHE OJHOYJIeHA HA MHOT'OYJICH.

18

Briaecenne O6HI€FO MHOKUTEJIS 32 CKOOKU.

rpaduyecku ypaBHenus x> =kx +b, x> =kx +b,rnekub —
HEKOTOPBIE YHCJIA, YMETh BHIHOCUTH OOIIMI MHOKUTEND 38 CKOOKH.

19

Pemenue 3aga4 no riase «HapanneanLIe MPAMBICH

— | | [ —

®opmynupoBaTh ONpeeICHUE NapalJIeNIbHBIX MPSIMBIX; OOBSICHSTD C
MIOMOIUIbIO PUCYHKA, KaKKe YTJbl, 00pa30BaHHbIE NP MEPECCUECHUN
JBYX NPAMBIX CEKYILEH, Ha3bIBAIOTCA HAKPECT JIEXKALIUMU, KaKue
OJIHOCTOPOHHUMHU M KaKue€ COOTBETCTBEHHBIMU; (POPMYJINPOBATH U
JI0OKa3bIBaTh TEOPEMBI, BbIpaXKaroLUe IPU3HAKY apaIUICIIbBHOCTU JBYX
IPSIMBIX, PEIIATH 33a41 HA BBIYUCIICHHE, I0KA3aTeIbCTBO U
IIOCTPOEHUE, CBA3aHHBIC C [1ApaJUICIbHBIMU IIPSIMBIMU

20

Jlenenue ¢ ocTaTKoM.

21

PasnoxeHue MHOrouwieHa Ha MHOYKUTEIN METOIOM
TPYHIIAPOBKH.

3anmuceIBaTH MHOTOWICH B CTaHAApPTHOM BUAC, ONIPCACIIATL CTCIICHD
MHOTOYJIeHa. BBITIONHSITE CIIOKEHUE U BRIYUTAHHUE MHOI'O4JI€HOB,
YMHOKCHHUE OJHOYJICHA HA MHOT'OYJICH 1 MHOTOYJICHA HA MHOI'OYJICH.




BbINONTHATE pa3okeHrne MHOTO YWIEHOB HAa MHOXKHTEIH, UCIIOJIb3YS
BBIHECEHHE MHOXHTEJS 32 CKOOKH U cloco0 rpynnupoBku. [IpuMeHsaTh
JENCTBHS C MHOTOWIEHAMH IPU PELICHUH pa3HOOOPA3HbIX 337134, B
YaCTHOCTH IIPH PELICHUH TEKCTOBBIX 33Ja4 C IIOMOIIBIO YPABHEHUH.

22 @opMyIIBI COKpAIIEHHOTO0 YMHOXeHUA. KBaapat cymmel 1 Jloka3pIBaTh CIIpaBeAJIMBOCTh (POPMYJT COKPAILIEHHOTO YMHOXKECHHUS,
Y KBaJpaT Pa3HOCTH. MPUMEHATH UX B MPEOOPA30BAHMSIX ENBIX BRIPAKEHUN B MHOTOUJICHBI,
23 @opMyIIbl COKpAIIEHHOTO0 YMHOXeHUA. KBaapat cymmel 1 a TaKKe JUIsl pa3ioyKeHUs] MHOTOWICHOB Ha MHOXUTeNU. Vcrnonb3oBarh
U KBaJIpaT pa3HOCTH. pa3InyuHbIC MPEOOPA30BAHUS LIEBIX BRIPAKEHUN NIPU PEIICHUN
24 ®opmyJibl COKPAILIEHHOTO YMHOXEHUsI. Pa3HOCTH 1 YpaBHEHUH, JOKa3aTEIbCTBE TOXKIECTB, B 3a7ja4ax Ha JCIMMOCTh, B
KkBajparoB. CymMMa U pa3HOCTh KyOOB. BBIUYHCJICHUH 3HAUYEHUI HEKOTOPBIX BBIPAKEHUI C IIOMOIIBIO
25 Bo3Benenue nByusieHa B CTENEHb. 1 KaJIbKYJIsATOpa
26 [IpeoOpazoBaHme IENIBIX BBIPAKEHUH. 1
27 [IpsiMoyTOBbHBIE TPEYTOIBHUKH. | (dbopMyIIHUpOBaTh U AOKA3bIBATH TEOPEMBI O CBOMCTBAX MPSMOYTOIBHBIX
TPEYTrOJIbHUKOB (MPAMOYTOJIbHBIA TPEYTONBHUK C yriioM 30°, mpu3Haku
pPaBEHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB)
28 JIuneliHbple ypaBHEHHUS C IBYMs IEPEMEHHBIMU. 1 Ornpenensars, SBISIETCS JIM [1apa YKCell PEIICHUEM JAHHOTO YPaBHEHHUS
¢ IByMs nepeMeHHbIMU. HaxoauTs myTéM nepebopa 1elble pereHus
JMHEMHOI 0 YpaBHEHUS C IBYMs IEPEMEHHBIMH.
29 Pemrenue 3amau no rinaBe «COOTHOLIEHUE MEXKIY 1 pelaTh 3aJa4i Ha BBIYMCIICHHUS], 10KA3aTEIbCTBO U MOCTPOEHUE,
CTOPOHAMHU U yTJaMU TPEYrOJbHUKA) CBSI3aHHBIE C COOTHOILIEHUSMH MEXIYy CTOPOHAMU U yriaMu
TPEYTOJIbHUKA U PACCTOSIHUEM MEXY NMapaJyieIbHbIMU MPSIMbIMU
30 Pemienue cucrem TMHEHHBIX ypaBHEHU. MeTon 1 Pemate rpadgudeckum crmocoOOM CUCTEMBI IMHEWHBIX YpaBHEHUN C
10/ICTAHOBKHU. JIBYMS -pEMEHHBIMU. [I[pUMEHATH CIOCO0 MOACTAaHOBKH U CIIOCO0
31 Pemenue cructem nuHelHBIX ypaBHeHHH. Cioco0 1 CJIO’KEHUS NIPU PELICHUH CUCTEM JIMHEWHBIX YPAaBHEHUMN C JBYyMS
CIIOKEHHSL. NepeMEHHBIMU. PelaTh TEKCTOBbIE 3a/1a4M, UCIIOJIb3YSl B KAUECTBE
32 Perrenue 3a1a4 ¢ HOMOIIBIO CHCTEM YPaBHEHHIA. 1 anredpanveckoil MOJIeTH cUcTeMy ypaBHeHH. HTepripeTupoBaTth
33 Jlunelinbie HEPABEHCTBA C ABYMS TIEPEMEHHBIMH M UX 1 pE3yJIbTaT, MOIY4YCHHBIN IIPU PELICHUHU CUCTEMBI
CUCTEMBI.
34 3aja4y MOBBIIEHHONW TPYIHOCTH. 1
35 [ToBTOpEHME. 1
Hroro 35




TemaTuyeckoe MIaHUPOBAHMeE MO NpeaMeTy «MaTeMaTHyeCKUil NpaKTHKYM» (8 Kiacc).

Ne Conep:kanue y4e0HOro MaTepuaia Koua-Bo XapakTepuCcTHKA OCHOBHBIX BU/I0OB J1eSITeJIbHOCTH YYeHHKA (HA
n/n 4acoB YPOBHe YueOHbIX AeiicTBHI)
1 IToBTOpeHune. @opMyJibl COKpPAILIEHHOTO YMHOKEHUS. 1 Jloka3bIBaTh CIIPAaBEUIMBOCTD (POPMYIT COKPALIEHHOTO YMHOXKEHUS,
MPUMEHAThH UX B IPEOOPA30BaHMIX LEJbIX BHIPAKEHUI B MHOIOUJICHBI,
a TaKKe JUIsl pa3I0KEHUs] MHOTOWICHOB HA MHOXKUTEIIN.
2 [ToBTOpenue. CucremMbl TUHENHBIX YPaBHEHUH. 1 [TpuMeHsTh cr1oco0 MOJACTAHOBKH U CIIOCOO CIIOKEHUS IPU PEILIEHUN
CUCTEM JIMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU. PemaTh
TEKCTOBBIE 3a/1a4H, UCIIOJIb3Ysl B KAUECTBE aJlre0panuecKkoi MoJienu
CUCTEMY YpaBHEHUM.
3 CyMMa 1 pa3HOCTh PAIlMOHAIBHBIX JIPOOCH. dopMyIHpOBaTh OCHOBHOE CBOMCTBO pallMOHAIBHON IpOOH 1
4 CyMMa ¥ pa3HOCTh PAllMOHAIBHBIX APO0eii ¢ pa3HbIMU NPUMEHSTD €ro s npeodpa3zoBanus ApoOeil. BHIMONMHATE cliokeHHe,
3HAMEHATEISIMHU. BBIUUTAHUE, YMHOXKEHUE U JIeJIeHHE PALMOHAIBHBIX Apo0eii, a Takxke
5 [Ipon3BeieHnEe 1 YaCTHOE PallMOHAIBHBIX APOOEH. BO3BEJICHUE IPOOU B CTETICHb. BEHITIOIHATH pa3INYHbIC
6 Hpeo6p330BaHHe palOHAJIBHBIX BBIpa)KeHI/Iﬁ. HpeO6pa3OBaHI/I5{ paiHOHAJIbHBIX BBIpa)KeHHﬁ, JOKa3bIBATh TOXACCTBA.
7 Pemenue 3anay no rinase «YeTbIpexXyroJbHUKI» (bopMyIMpOBaTh OIIpeeNIeHHs TapajuleorpaMma, Tpaneuuy,
paBHOOEIPEHHON U MPSAMOYTOJBHON Tpaneuuii, MPsMOYTOJIbHUKA,
poMmba, KBaJpaTa; U300pakaTh U paclo3HaBaTh ITH
Y4eTBIPEXYTONBHUKH; (OPMYIUPOBATh U JOKA3bIBATh YTBEPIKICHHS 00
UX CBOMCTBaXxX M IPHU3HAKAX; PEIIATh 3aJa4H HAa BBIYHUCIICHHE,
JI0Ka3aTeJIbCTBO U IIOCTPOCHHUE, CBSA3aHHBIE C 3TUMU BUAAMU
YETBIPEXYTOJIBHUKOB
8 [IpencraBnenue ApoOH B BUJE CyMMBI IpOOEH. 1 BoInonHATh pa3nuyHble IpeoOpa3oBaHus palllOHAIBHBIX BBIPAKEHUH,
JIOKa3bIBaTh TOXKIECTBA.
9 JleficTBUTEIbHBIE YNCTIA. | IIpuBOAUTE PUMEPHI PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YHCEI.
10 Apudmernueckuii KBaApaTHbIH KOPEHb. 1 Haxonuts 3HaueHus apudMeTHuecKux KBaJpaTHbIX KOPHEH,
11 CBoiicTBa apu(PMETHIECKOTO KBAJIPATHOTO KOPHSI. 1 VICTIOJIB3Ysl TPY HEOOXOMMOCTH KaJIbKYJIATOP.
12 Teopema IIudaropa. 1 dbopmyaHrpoBaTh M 10Ka3bIBaTh Teopemy Iludaropa u oOpatnyo eil.
13 [IpumeHeHne CBOWCTB apu(pMETUIECKOTO KBaJPaTHOTO 1 a

KOpHSI.

OCB060)KI[E[TBC}I OT UPPALUOHATIBHOCTU B 3HAMCHATCIIAX BUA ﬁ,




a a
— —. BBIHOCI/ITB MHO>XXUTCJIb 3a 3HAK KOpHH.
Jb+/c’ Vb—+c

14 Pemenue 3anau no rinase «Ilmomans» 1 (bopMyIMpOBaTH OCHOBHBIE CBOMCTBA IIOLIA/IeH M BEIBOJUTD C X
MOMOIIBIO ()OPMYJIBI IIOMIA/IEH TPSIMOYTOJIBHUKA, TTapaJljIeIorpaMma,
TPEyToJIbHUKA, Tpanenuu; GopMyInpoBaTh U JOKA3bIBaTh TEOPEMY 00
OTHOIICHUH IUIONIA/IeH TPEYTOJIbHUKOB, HMEIOLIUX [10 PABHOMY YTy

15 [Ipeobpa3oBanue BOMHBIX pajvKaJIOB. 1 Jloka3bpIBaTh TEOPEMBI O KOPHE U3 IPOU3BEIEHUS U IpOOH, TOXKIECTBO
Va® = |a], IpUMEHATH MX B IPEOOPA30BAHMAX BHIPAKEHHIA.

16 KBanpaTtHoe ypaBHEHHE U €r0 KOPHH. 1 Pemate kBagpaTHble ypaBHeHHsI. HaxoauTh mo100pomM KOpHHU

17 Teopema Buera. 1 KBaJPaTHOTO yPaBHEHUs, UCII0JIb3Ysl TeopeMy Buera. Mccnenosars
KBaJIpaTHBIE YPaBHEHHS M0 AUCKPUMUHAHTY U KO3 hUIIUEHTAM.

18 [Ipu3Haku mo1o6ust TPEYroJbHUKOB. 1 (bopMyIIHpoBaTh ONpeiesieHus! MOJOOHBIX TPEYTOJILHUKOB U
kod(dunnenta nogodus; opMyIupoBaTh U JOKA3bIBATh TEOPEMBI: 00
OTHOIICHUH TUIONIa/Iel OJ0OHBIX TPEYTOIBHUKOB, O MPU3HAKAX
1oJ00Ms TPEYTOJIbHUKOB, O CPEeIHEH JIMHUN TPEYTOJIbHUKA, O
NepeceyeHn: MeuaH TPEYrojbHUKa, O IPOMOPLUOHAIBHBIX OTPE3Kax
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

19 JpoOHble palmoHaIbHble YPaBHEHUSI. Pematb 1poOHbIE palMOHAIBHBIE YPABHEHHUS, CBO/IS PEILIEHUE TAKUX

20 Pemenue 3a1a4 ¢ moMoIIbpI0 APOOHBIX paliMOHANIbHBIX YPaBHEHHUH K PEIICHUIO JMHEUHBIX U KBAaJIPaTHBIX YPaBHEHUN C

YpaBHEHUM. MOCIIEAYIOLIUM UCKIIOUEHHEM TOCTOPOHHUX KOpHei. Pemars
21 Pemenuie 3a1a4 ¢ moMoIIp0 JPOOHBIX pallMOHAIbHBIX 1 TEKCTOBBIE 33J]a4H, UCIIOJIb3Ysl KBaJIpaTHbIE U IPOOHbIC YpaBHEHHUS
ypaBHEHUH.

22 YpaBHEHUs ¢ mapamMeTpoM. 1

23 Pemenue no riase «I1og00HbIE TPEYTOIBLHUKID 1 pelaTh 3aJauu, CBsI3aHHbIE € OA00MEM TPEyroJIbHUKOB, IS
BBIUHCJICHHS] 3HAUEHUH TPUTOHOMETPUUECKUX (DYHKLMN UCTIOIb30BaTh
KOMIIBIOTEPHBIE IPOrPaMMBbl

24 UnciioBble HEPABEHCTBA U UX CBOMCTBA. 1 @opMyIHpOBaTh U JOKA3bIBATh CBOMCTBA YUCIOBBIX HEPABEHCTB.

25 UYucnosbie ITPOMCIKYTKH. 1 HUcnonb3oBats afnrmapaTr HEpaBEeHCTB I OLIEHKH MOTPEUIHOCTH U

26 PenreHne HEPaBEHCTB ¢ OJHOW ICPEMEHHOM. 1 TOYHOCTH NpUOIMKeHus. Haxoauts nepeceuenue U 00beIUHEHHE

27 PemreHne cucreM HEpaBEHCTB C OJJHOM MEPEMEHHOM. |




28

JloKka3aTenbCTBO HEPABEHCTB.

MHOXECTB, B HaCTHOCTH YUCJIOBBIX ITPOMEIKYTKOB.

Pewrars nuHelHbIE HEpAaBEHCTBA. PemaTh cUCTEMBI JIMHENHBIX
HEPaBEHCTB, B TOM YHCJI€ TAKUX, KOTOPHIE 3alUCAHBI B BUJI€ JBOMHBIX
HEPABEHCTB

29

CreneHb ¢ 1IeJIbIM IT0Ka3aTelIeEM U €€ CBOMCTBA.

30

CreneHsp ¢ 1EeJIBIM IT0Ka3aTelIeM U €€ CBOMCTBA.

3HaTh OIpe/eNICHNE U CBOMCTBA CTEIEHH C LIEJIbIM IT0Ka3aTeNeM.
[TpuMeHsATH CBOMCTBA CTENEHHU C IIeJIBIM IIOKa3aTeleM Ipu
BBINOJIHEHUH BBIUUCIIEHUH 1 Ipe0o0pa30BaHUU BbIPAXKEHUI.
Vcnonb30BaTh 3alKCh YUCEN B CTAHJAPTHOM BUJIE JJIs1 BBIPDAKEHUS U
COIIOCTAaBJICHUS Pa3MepOB OOBEKTOB, JUTUTEIBHOCTH MPOLIECCOB B
OKpY aroIleM MHUpE.

31

ONEMEHTBI CTATHCTUKH.

Hcrnonbs30BaTh HAIMISIAHOE MIPEACTABICHUE CTATUCTUYECKOU
uH(bOpMaIMU B BUJE CTOJIOUATHIX U KPYTOBBIX TUarpamMm, MOJIUTOHOB,
TUCTOrPaMM

32

Pemenue 3amau no riaBe «OKpPY>KHOCTHY

(bopMyJIMPOBATh MOHITUS LIEHTPAIBLHOTO YIJIa ¥ IPalyCHON MEpPbI 1yTH
OKPY’KHOCTH; ()OPMYJIMPOBATh U JJOKA3bIBATh TEOPEMBI: O BIUCAHHOM
yriie, O MPOU3BEIECHUH OTPE3KOB MEPECEKAIOIINXCA XOP;
(bopMyIMpOBaTh M JOKA3bIBaTh TEOPEMBI, CBSI3aHHBIE C
3aMedaTeIbHbIMU TOUKAMU TPEYIOJbHUKA

33

®yHKIMA y=x 'y y=x ¥ UX CBOHCTBA.

IIpuMeHATh CBOMCTBA CTENEHH C LIEIIBIM II0Ka3aTeIeM IIPU
BBINOJIHEHUH BBIUMCIICHUH 1 IpeoOpa30BaHUM BhIpAXKEHUH, yMEHHE
CTPOUTH TpaQUKH JaHHBIX (DYHKIHH.

34

3aja4yu NOBBIIEHHON TPYIHOCTH.

35

[ToBTOpEHME.

Hroro

35




TemaTnueckoe mIaHMpoBaHue Mo npeaMery «MareMaTn4ecKuii NpakTUKym» (9 Kiacc).

Ne Conep:kanue y4e0HOro Marepuaa Kou-Bo XapakTepuCcTUKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH YYeHHKA (HA
n/n 4acoB YPOBHe YueOHbIX AeiicTBHI)
1 Uucna 1 BerurcieHus. J{ecTBust ¢ 0OBIKHOBEHHBIMH 1 YMeTh BBIMOIHATH AEHCTBUSI ¢ 0OBIKHOBEHHBIMU APOOSIMH,
JIPOOSIMH. ONEepUPOBATh OCHOBHBIMM MOHATUSIMH, IPUMEHSTh 3HAHUS Ha
MPAKTHKE.
2 Yucna u Beruncienus. J{eicTBus ¢ AeCATUYHBIMA 1 YMeThb BBINMOIHATE ACHUCTBUS C JECATUUHBIMU JIPOOSIMH, ONIEPUPOBATH
JPOOSIMHL. OCHOBHBIMH MOHSTHSIMH, IPUMEHSITh 3HAHMSI HAa TPAKTHKE.
3 Yucnoseie HepaBeHCTBA. KoopinHaTHas npsmast. 1 Hcnonb30BaTh KOOPAMHATHYIO MPAMYIO JUIsl YMEHHUS BBITTOJIHATh
BBIUUCIICHUS U TIpeoOpa3oBaHusl. 3HATh MOHATHS OOJIbIIE, MEHBIIIE,
KJIACCU(DHUKAITHIO YnCeTI.
4 Yucna, BBIYUCICHUS U aNre0pandeckre BIPasKeHHs. 1 YMeTb BBINONHATH BBIYUCICHUS U TPEOOpa30BaHUs, YMETh
JleiicTBUsI ¢ NEMCTBUTEIbHBIMU YHCIAMU UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOMN
5 Uucna, BBIYUCIEHUS U alreOpanyecKkue BhIpaKEHUSI. 1 JESATEIBHOCTH U MTOBCEIHEBHOM J)KU3HH, YMETh CTPOUTH IIPOCTEUILINE
MaTeMaTU4YeCKHe MOJIEJH, 3HaTh CBOICTBA CTENEHEel 1 CBOMCTBA
apu(METHYECKOr0 KOPHS, YMETh W30aBJIATHCS OT MPPALMOHAIBHOCTH.
6 I'padpuxu Qynkimii. YreHne rpadukoB QyHKIHA. 1 VYMeHue cTpouTh U YMTaTh rpaduku GyHKIUN, IPUMEHATh 3HAaHUE Ha
Pacrsxenust u ciBUTH. npakTukKe, OPMYITHPOBATH MOHITHS JTHHEHHAs QyHKIHS, THIIepOoIIa,
napaboia, rpaguk apudmernyeckoit pyHKIUM.
7 CreneHsp ¢ paliiOHaIbHBIM OKA3aTEIIEM. 1 [TpyMeHsTh CBOMCTBA CTENIEHU C PAallMOHAIBHBIM [T0Ka3aTeIeM NPU
BBITIOJTHEHUH BBIYMCIICHUH U TPeoOpa30BaHUN BbIPAKEHHI
8 Pacuetsl mo popmynam. 1 YMeTb BBITIONHATH BEIYUCICHUS U TPe0Opa30OBaHMsl, YMETh
UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS, 3HATh €AUHUIIBI
M3MEPEHHH, YMETh MPE0OPa30BbIBATh UX.
9 Llenble 1 panMoHaIbHBIE BBIPAXKECHMUSL. 1 dopMynupoBaTh OCHOBHOE CBOWCTBO PALIMOHAIBHOM 1podu 1
MPUMEHATH €ro i peodpa3oBanus qpodeil. BEIMomHATh cliokeHue,
BBIUUTAHUE, YMHOXKECHHUE U JIeJICHHE PALIMOHAIBHBIX APOOEHi, a Takxke
BO3BE€JIEHUE IPOOU B CTENIEHb. BHIMOIHATH pa3inyuHble
npeoOpa3oBaHus pAallMOHAIBHBIX BHIPAXKEHUH, IOKa3bIBATh TOXKJIECTBA.
10 CraTUCTHKA, BEPOSITHOCTH. 1 Pemath npakTudeckue 3a1auu, TpeOYIONe CHCTEMAaTHIECKOTO




nepebopa BapuaHTOB, CPABHUBATH IIAHCHI HACTYIUICHHS! CITyYailHBIX
COOBITHIA, OIICHUBATH BEPOSITHOCTH CITy4alfHOTO COOBITHS,
COIOCTABJIATH U OLIEHUBATh MOJIETIN PEATLHON CUTYalUH C
VCIIOJIb30BAHHUEM aIlllapara BEPOSITHOCTH U CTATUCTUKH.

11

TpeyronbHUKH, YETHIPEXYTOJIbHUKH, MHOTOYTOJILHUKU U
WX 3JIEMEHTBI.

YMeTh BBINOJIHATH AEHCTBUSI C TEOMETPUUECKUMU (PUTYpaMH,
KOOpJMHATAMHU U BEKTOPAMHU, YMEHHUE YHTATh YEPTEXK IO 3aTaHHBIM

12 TpeyroapHHUKH, YETBIPEXYTOJIbHUKH, MHOTOYTOJIbHUKH U 1 JTaHHBIM.
UX DJIEMEHTHI.
13 Durypsl Ha KBaJpaTHON peIIeTKeE. 1
14 JIuHelHble ¥ KBaIpaTHbIC YPABHEHUSI. 1 YMeHue peniaTh BCE BUJIbl YPAaBHEHUN, HEPABEHCTB U UX CUCTEM,
15 PanmonanpHble ypaBHEHUS. 1 peoOpazoBbIBaTh alredpanyeckue BhIpaKeHUs, POpMyITUPOBATH
16 CucreMbl ypaBHeHHf/i Y HEPABEHCTB. 1 IOHATHUS KOPHA YPAaBHCHHUSA, IPOMECKYTKH 3HAKA IIOCTOSHCTBA, pCIIaTh
17 Cucrembl ypaBHEHUH U HEPABEHCTB. 1 3alanust MOBBIMICHHOI'0 ypOBHA
18 HexoTopble npuemsbl pelieHns: CUCTEM YpaBHEHUM 1
BTOpPOH CTEINEHU C IByMsl IEPEMEHHBIMH.
19 Pewrenue 3aia4 ¢ NOMOIIBIO YPaBHEHUH, CUCTEM 1
YpaBHEHUH.
20 Amnanus u cOop nanubix. Ilpocreiimume TeKCTOBbIC 3a0a4H. 1 YMeTb BBINONHATh BBIYUCICHUS U PEOOpa30BaHUs, YMETh
21 Ananu3 1 cOop gaHHbIX. [IpuknagHas reomeTpusl. 1 WCITOJIB30BaTh MIPUOOPETEHHBIC 3HAHUS U YMEHUS B TIPAKTUUYECKON
22 AHanus u C60p JNAHHBIX. BI,160p ONTUMAJIBHOTO BapuaHTa 1 JIeITEeILFHOCTH U TIOBCEIHESBHOM JKU3HU, YMETH CTPOUTH HpOCTGfIIlIPIG
MaTemaTtuueckue Mojenau. CUnThIBaTh JaHHBIE B BUJE TaOJHII, CXEM U
YEePTEKEH.
23 [Tnomanu duryp. | dopMyTUpOBaTh MOHATHE TUIOIIA/b, 3HAHUE POPMYIT ATl HAXOXKICHUS
IJIOMIAJEH.
24 ApudmMeTrnuecKkre 1 reOMETPUIECCKUE TTPOTPECCHH. 1 3HaHUE TOHATHI apU(PMETHIECKON M TeOMETPHUUECKOM MPOTPECCHH,
YMEHHE HUCII0JIb30BATh CIIPABOYHBIA MaTepuall, paclio3HaBaTh
IIPOTPECCUU B 3a]1a4ax.
25 OKpYKHOCTb, KPYT U UX 3JIEMEHTBHI. 1 3HaTh CBOMCTBA OKPY>KHOCTH M QUTYP, KOTOPBIE C HEH
B3aUMO/JICHCTBYIOT, YMETh CUNTHIBATh MH()OPMAIIHIO 110 YEPTEKY.
26 AHanmm3 reoMeTpUYECKUX BbICKA3bIBAHUM. 1 IIpoBOINTE OKA3aTENbHBIE PACCYKIACHUS ITPU PEILICHUH 3a/1a4,

OIICHUBATh JIOTUYECKYIO MPABUIIBHOCTH PACCY>KJIEHUM, paclo3HaBaTh
OIIMOOYHBIE 3AKITIOYECHUS.




27 KycouHo — HenpepbIBHbIE (PYHKIINU. 1 YMeTh CTPOHUTH KyCOYHO-HENPEPHIBHBIC (DYHKIINH, aHATU3UPOBATH
JTAaHHBIE 110 IrpauKy.
28 ['eomeTpuyeckue 3a1aun Ha JOKA3aTENbCTBA. 1 YMeTh BBITIONHATH ACUCTBUS C TEOMETPUISCKUMH (PUTYypamu,
KOOpAMHATaMHU U BEKTOPaMU, IIPOBOJUTH JOKA3aTeIbHbIE PaCCykKACHUS
IIPY PEIIECHUN 3a7a4, OLICHUBATh JIOTMYECKYIO IPABHIIBHOCTD
paccy’KJIeHUH, pacro3HaBaTh OMMOOYHbIE 3aKIIOYCHHUSI.
29 Pemrenne TpeHUPOBOYHBIX BAPUAHTOB VIS IOJATOTOBKH K 1 IIpoBepuTh CBOM 3HAHUS HA MIPAKTHUKE, YMETh PACIIPEAEIIATh CBOU
oo YMEHMSI M 3HAHUS [IPH BBIIIOJIHEHUH 3aJaHUH.
30 Pemennie TpeHMPOBOUYHBIX BAPUAHTOB JJIS IOJTOTOBKH K 1
oo
31 Pemenne TpeHMPOBOYHBIX BAPUAHTOB JJIS IOJTOTOBKH K 1
oo
32 PemeHne TpeHUPOBOYHBIX BAPUAHTOB IS IOATOTOBKH K 1
oro
33 Pemenne TpeHMPOBOUYHBIX BAPUAHTOB JJIs IOJTOTOBKH K 1
ors
34 Pemenne TpeHUPOBOYHBIX BAPUAHTOB IS IOATOTOBKH K 1
oo
Htoro 34

S5.IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O IPEJMETA

MaremaTtnueckoe oOpa3oBaHHE SBISETCS 00S3aTENbHOW M HEOTHEMJIEMOW YacThiO OOLIEro oOpa3oBaHMs Ha BCeX CTYMEHsX IIKoibl. OOydeHue
MaTeMaTHKe B OCHOBHOM IIKOJIC HANPABJIEHO HA JOCTID)KEHHE CIICTYFONINX [IEIeH:

JINYHOCTHBIE Pe3YJbTAThI OCBOCHUS

1) BocIMTaHWE POCCHMCKON TpakIaHCKOM HIACHTHYHOCTH: MATPUOTHU3Ma, yBaxkeHHs K OTeuecTBy, MPOILIOE W HACTOAIIEE MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuu; oco3HaHWE CBOEH AITHUYECKOW NPUHAMICKHOCTH, 3HAHUE HCTOPHH, S3bIKA, KYJIBTYPHl CBOErO HapoAa, CBOEro Kpasi, OCHOB
KyJIbTYpHOTO Hacieauss HapogoB Poccum u dyenoBeuecTBa; YCBOEGHHE TyMAaHHCTUYECKUX, JAEMOKPAaTHUECKUX M TPAIUIUOHHBIX LEHHOCTEH
MHOT'OHAITMOHAJIBHOI'O pOCCHﬁCKOI‘O O6IJ.I€CTBa; BOCIIMTAHUC TYBCTBA OTBETCTBCHHOCTH U J0JIT'a IICPECI POHHHOﬁ;

2) bopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH, OOYYarOIIMXCS K CAMOPA3BUTHIO W CaMOOOpa30BaHUIO HA
OCHOBE MOTHMBALIMH K O0YYEHHUIO U MO3HAHHUIO, 0CO3HAHHOMY BbIOOPY U IIOCTPOCHUIO AalbHEHIIel HHANBUIYAIbHON TpaeKTOpuu 00pazoBaHus Ha 0aze
OpUEHTHPOBKU B MHpe npodeccuil U MpodeccnoHaNbHBIX MPEANOYTEHUN C yUYeTOM YCTONYMBBIX MO3HABaTENIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE
(bopMHPOBaHUS YBAXHUTEIHHOTO OTHOIICHUS K TPY/Ly, Pa3BUTHUS OIBITA YYaCTUS B COL[MATIBLHO 3HAUUMOM TPY/IE;




3) ¢opmupoBaHHE MEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pPa3BUTHA HAyKH W OOLIECTBEHHOW TNPAKTHKH,
YUUTBIBAIOLIETO COLMAIBHOE, KYJIBTYPHOE, S3bIKOBOE, TyXOBHOE MHOT00Opa3ue COBPEMEHHOI'0 MHpa;

4) popMupoBaHUE OCO3HAHHOTO, YBAXHTEIBHOTO U JOOPOKENATEIFHOTO OTHOIICHHUS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHHIO, KYIbTYpE,
A3BIKY, BEPE, IPAXIAHCKON MO3ULUH, K UICTOPUH, KyJIbTYPE, PEJIUTUH, TPATULUAM, S3bIKaM, LICHHOCTSIM Hapo1oB Poccun U HapoJ0B MHUpa; TOTOBHOCTH
Y CIIOCOOHOCTH BECTH JHAJIOT C APYTUMH JFOJABMHU M JOCTUTATh B HEM B3aUMOIIOHUMAHHS;

5) ocBOEHUE COLMATIBHBIX HOPM, ITPABUII MOBEAECHUS, POJel U (OpPM COLMANBHOM XKHU3HH B IPYMIaxX U cOOOIIeCTBaX, BKIKOYAsl B3POCIbIE U COLUANIbHBIE
COOO0I1IeCTBA; y4yacTUE B LIKOJBHOM CaMOYNIpPAaBIECHUH M OOIIECTBEHHOM >KU3HM B MpEJesiax BO3PACTHBIX KOMIIETEHIMM C Y4ETOM pPETMOHAJIbHBIX,
ATHOKYJIbTYPHBIX, COLIUATIbHBIX U SKOHOMUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHHMS W KOMIIETEHTHOCTH B DEIICHWH MOPAIBHBIX INPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (hopMUpOBaHHE
HpPaBCTBEHHBIX UyBCTB M HPABCTBEHHOI'O MIOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHBIM ITOCTYTIKaM;

7) ¢popmMupoBaHHE KOMMYHUKAaTHBHON KOMITETEHTHOCTH B OOLICHWU M COTPYJHHYECTBE CO CBEPCTHHKAMM, JETHMH CTapUIETO W MIIAJAIIETO BO3pacTa,
B3pOCJBIMH B ITpoliecce 00pa3oBaTeIbHON, OOIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BATEIbCKOM, TBOPUECKON U IPYTHX BUIOB JIESTEILHOCTH;

8) ¢dopmupoBaHHE LEHHOCTH 3J0pPOBOTO0 M 0Oe30macHOro o0pasa >KU3HU;, YCBOSHHE IPAaBWJ WHAWBHIYAIBHOTO M KOJUIEKTHMBHOTO O€30MacHOTO
MIOBEJICHNUS B YPE3BBIYANHBIX CUTYALHUSX, YTPOXKAIOIINX KU3HH U 3J0POBBIO JIOACH, IPABIJI IOBEIEHUS HA TPAHCIIOPTE U HA 0pOrax;

9) ¢dopmupoBaHHE OCHOB HSKOJOTHYECKOW KYJIBTYphI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO MBIIIICHUS, PAa3BUTHE ONBITA
HKOJIOTHUECKH OPHEHTHUPOBAHHOM peIIeKCUBHO-OLIEHOYHOM M MPAKTUYECKOHN JEATEIbHOCTH B )KU3HEHHBIX CUTYalHsX;

10) oco3HaHMe 3HaYEHUS] CEMbU B )KU3HM YEJIOBEKA U OOILECTBA, MPUHATHE LIEHHOCTH CEMEIHOMN 'KU3HH, YBAXKUTEIbHOE U 3a00TJIMBOE OTHOLIEHHE K
4JIEHaM CBOEH CEMBbU;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHMSA YEpPEe3 OCBOCHME XYJI0’)KECTBEHHOrO Haciequsi HapoioB Poccum M MHpa, TBOPYECKOW NEATEIbHOCTH
ACTETUYECKOTO XapaKTepa.

MeranpeamerHpie pe3yabTaThbl 0CBOCHUS

1) ymMmeHHe caMOCTOSTENbHO ONPEAEATh LU CBOEro oOyueHMsl, CTaBUTh U (OPMYJIHPOBaTh Ul ceOsi HOBBbIE 3a/laud B yuyeOe U IMO3HAaBAaTEIbHOM
JIeATEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOEH ITO3HABATEIIBHOM JEATENBHOCTH;

2) yMEHHe CaMOCTOSITeNIbHO IJIAHUPOBATh MyTH JOCTUKEHHUs Liesel, B TOM 4Hcie albTepHAaTHBHBIE, OCO3HAHHO BbIOMpaTh Haubosee 3¢(deKkTuBHbIE
CIocoObl peleHus y4eOHbIX U MO3HABATEIbHBIX 3a7ay;

3) yMeHHe COOTHOCHUTh CBOU JAEUCTBHSI C IUIAHUPYEMBIMH PE3yJbTaTaMM, OCYLIECTBISATh KOHTPOJb CBOEH NEATEIBbHOCTH B IMpOLEcce JOCTHKEHUS
pe3ynbTara, OonpeAessaTh CocoObl JEHCTBUM B paMKax NMPEASIOKEHHBIX YCIOBUN U TpeOOBaHMI, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUU C
MU3MEHSIOLIENUCS CUTYaLUEeH;

4) yMeHUe OIICHUBATh MPABIUIILHOCTH BBIITOJHEHHS yUeOHOM 3a1aui, COOCTBEHHBIE BOSMOKHOCTH €€ PEIICHHUS;

5) BlazeHue OCHOBAaMH CaMOKOHTPOJIS, CAMOOLICHKH, NPUHATHS PELICHUH M OCYIIECTBIECHUS OCO3HAHHOTO BbIOOpa B y4eOHOH M IMO3HaBaTENbHOU
JIeSATEIbHOCTH;




6) yMEeHHE ONpEeIeNsiTh MOHATHS, CO3AaBaTh OOOOIIEHHS, YCTAaHABIMBATH AHAJIOTHH, KIACCH(PUIMPOBATH, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS H
KPUTEPUHU JUIs KiIacCU(UKALMKY, YCTAaHABIUBATh PUUNHHO-CIIECTBEHHBIE CBSA3U, CTPOUTH JIOTMYECKOE PACCYKACHUE, YMO3aK/IIouUeHHEe (MHIYKTHBHOE,
JIeYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;
7) yMeHHE cO3/1aBaTh, IPUMEHATh U IPeoOpa30BbIBATh 3HAKU M CUMBOJIBI, MOJIENTM U CXEMBI JUIs PELIeHUs yueOHBIX U TO3HABATENIbHBIX 33/1a4;
8) CMBICIIOBOE YTEHUE;
9) yMeHue OopraHuM30BBIBaTH Y4eOHOE COTPYJHMUYECTBO U COBMECTHYIO JESITENbHOCTh C YYUTEJIEM M CBEPCTHUKaMM; paboTaTh MHIMBUAYAJIBHO U B
TpymIe: HaXOIWTh OOIee peleHre W pa3pemaTh KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHHS IO3UIMKA W y4eTa HWHTEPECOB; (OPMYITHPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;
10) ymMeHHe OCO3HAHHO HMCIOJIB30BaTh PEUEBHIE CPEJCTBA B COOTBETCTBUHU C 3aJauel KOMMYHHUKALUU JUIsl BBIPQXKEHHS CBOUX YYyBCTB, MBICIEH U
NoTpeOHOCTEH; MIIAHUPOBAHUSL U PETYJISILIUU CBOEH EATENIbHOCTH; BIIQJICHUE YCTHOM M MUCbMEHHON PeUublo, MOHOJIOIMYECKOH KOHTEKCTHOM peyblo;
11) dbopmupoBanue W pa3BUTHE KOMIETEHTHOCTH B OOJIACTH WCIIOIB30BaHHA HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojormid (mamee - MKT
KOMIIETEHIIMHN); pa3BUTHE MOTHBALIMY K OBJIA/IEHHUIO KYJIbTYPOI aKTUBHOTO MOJIb30BaHUS CIOBAPSMHU M JPYTUMU TIOMCKOBBIMHM CUCTEMaMU;
12) popmupoBanue 1 pa3BUTHE IKOJIOTUYECKOTO MBIIIEHUS, YMEHUE IPUMEHSTH €r0 B I03HABATEIbHONW, KOMMYHUKATUBHOM, COLMAIBHOMN MPAaKTUKE U
npogeccuoHaIbHON OpUEHTALNH.
IIpeamerHbie pe3yJbTAThI 0CBOCHUSA

OBJIa/ieHUe 0a30BbIM MOHATUHHBIM alapaToM 10 OCHOBHBIM Pa3JieiaM COJEpKaHUsl, Mpe/ICTaBlIeHue 00 OCHOBHBIX M3Y4aeMbIX MOHATUAX (YHUCIIO,
reoMeTpuueckas Qurypa, ypaBHeHHE, (pyHKIHs, BEPOATHOCTh) KaK BKHEWIINX MATEMAaTHUYECKUX MOJEJSX, TMO3BOJISIONINX OIMCHIBATH M M3y4aTb
pealIbHBIE NIPOLIECCH] U SIBICHUS;
yMeHHEe paboTaTh ¢ MAaTEeMAaTHYECKUM TEKCTOM (aHAJIM3UPOBAThH, U3BJIEKATh HEOOXOMUMYI0 HMH(OPMAIMIO), TPAMOTHO NMPUMEHSITh MaTEMaTHYECKYIO
TEPMHMHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh PA3JINYHBIE S3bIKH MAaTEMATHKH;
YMEHHE MPOBOANTH KIacCU(UKAIH, JTIOTUIECKHe 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTHIECKIX YTBEPKICHUH;
YMEHHE pacro3HaBaTh BHUJIbl MAaTEMAaTHUECKUX YTBEPKJICHUN (aKCHOMBI, OIIPEIEJIEHUs], TEOPEMBI U JIp.), IpsSMbIe U 0OpaTHbIE TEOPEMBI;
pa3BUTHE NMPEACTABICHUN O YHUCIIE U YUCIOBBIX CUCTEMAax OT HATYPAIbHBIX 10 JEHCTBUTEIbHBIX YHUCEI, OBJIAJCHUE HABBIKAMH YCTHBIX, IMCbMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIUNCIICHU;
OBJIA/ICHUE CHMBOJIBHBIM SI3BIKOM alTeOphl, TpHUEeMaMH BBHITIOJIHEHHS TOKIECTBEHHBIX MPE00pa30BaHI PAIIMOHATIBHBIX BRIPAKCHHUH, PEIICHUS ypaBHe-
HUH, CUCTEM YpaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHE HMCIIOJIB30BaTh UACK KOOPAMHAT Ha IJIOCKOCTH U1 MHTEPIPETALMKA YPaBHEHU,
HEPaBEHCTB, CUCTEM, YMEHUE MPUMEHSTh ajlreOpanueckue npeoOpa3oBaHus, anmnapaT ypaBHEHUN W HEPABEHCTB NI PELUEHUS 3a1ad U3 Pa3IUYHBIX
pas3zeoB Kypcea;
OBIIAJICHUE CHCTEMON (DYHKIIMOHAIBHBIX TOHSATHHA, (QYHKIIMOHAIBHBIM S3HIKOM M CHMBOJIMKOH, YMEHHE Ha OCHOBE (YHKIIMOHAIHHO-TpapHUECKHX
IIPEJICTaBICHUM ONMCBIBATh U AaHAJIM3UPOBATh PEAJIbHBIE 3aBUCUMOCTH;
OBJIaJICHUE OCHOBHBIMU CIOCOOAMM TMPEACTABICHUS M aHaJM3a CTATUCTMUECKUX JAHHBIX; HaJUM4Me MPEJICTaBICHUM O CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B peaIbHOM MHpPE U O Pa3InYHbIX CIIOCO0aX UX U3YyUEHHs], O BEPOSATHOCTHBIX MOJIEIISIX;




OBJIAICHUC TCOMCTPUUCCKHUM A3BIKOM, YMCHHEC HCIIOJIB30BATL €ro A OIMMMCAHUA MPEAMCTOB OKPYIKAOIICTO MHpPA, Pa3BUTUC IMPOCTPAHCTBCHHBIX
HpeHCTaBHeHI/Iﬁ n H306paSI/ITeHBHBIX YMeHHﬁ, HpI/IO6peTeHI/Ie HAaBBIKOB I'€COMCTPUICCKUX HOCTpOGHI/Iﬁ;

YCBOCHUC CUCTEMATHYCCKUX 3HAHUM O IIJIOCKHX (1)I/Il"yan n Hux CBOﬁCTBaX, a TaKKC Ha HariIiiAHOM YPOBHC — O HpOCTCfIHIPIX MPOCTPAHCTBCHHBIX
TCJIaX, YMCHUC NTPUMCHATE CUCTCMATHYCCKUC 3HAHUA O HUX U PCIICHUA I'COMCTPUICCKUX U ITPAKTHYCCKUX 3a1a4;

YMCHUA U3MEPATH JJIMHBI OTPE3KOB, BEJIMYHUHBI YITIOB, UCITIOJIB30BATh q)OpMy.]'II)I JJI1 HAXOKACHUA IIEPUMETPOB, HHOHIaILCfI 1 00bEMOB TCOMETPHUICCKUX
buryp;

YMCHHUEC NPUMCHATb U3YUYCHHBIC MMOHATHA, PE3YJIbTaTbl, MCTOAbI I PCIICHUA 3aJa4 IMPAKTHUYCCKOro XapakTepa W 3adad U3 CMCKHBIX OTUCHUININH C
HCIIOJIb30BAHHUEM IIpU HCO6XOI[I/IMOCTI/I CIIPaBOYHBIX MATCPUAJIOB, KAJIIBKYJIATOPA, KOMIIBKOTEPA.
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