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2021-2022 y4yeOHbIii rox



[HosicHuTEIbHASA 3aNIMCKA
Pabouas npozpamma no mamemamuke éHeypounan deamenbHocms 014 9 Kaacca cocmaegiena
Ha OcHoge:

1. ®enepanpHoro 3akoHa Poccuiickoit ®Denepanuu "OO6 oOpazoBanuu B Poccuiickoi
®enepaunn” ot 29.12.2012 N 273-P3.

2. Ilpukaza MunuctepctBa obpazoBanust 1 Hayku PD ot 17 mekabps 2010 . N 1897 "O6
YTBEP)KICHUU (eIepaIbHOrO roCyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO OOIIEro
obOpazoBanus" (C ©I3MEHEHUSIMH | IONIOJIHEHUSIMH OT: 29 nekadps 2014 1., 31 nexadps 2015 1)

3. IlpumepHoii OCHOBHOW 00IIE00pa30BaTeIbHONM MPOrpaMMbl  OCHOBHOTO  OOILEro
oOpasoBanusi (omoOpeHa pemieHHeM (eaepabHOr0 y4eOHO-METOAMYECKOr0 OOBEIUHECHHS TI0
obmemy obpazoBanuto (rporokoi ot § ampens 2015 . Ne 1/15).

4. ®OenepalbHOrO IMEpeyHs y4EeOHHKOB, PEKOMEHAYEMBIX K HCIOJb30BAHHUIO IIPH
peanu3alMil  MMEIOMIMX  TOCYIApCTBEHHYIO  aKKpEeIuTalMio  00pa3oBaTelbHBIX  IPOTpaMM
HayajabHOro OOIIEro, 0CHOBHOIO 0OIIEro, cpenHero odmero oopazoBanus. (Y TBEepKIeH MPUKa30M
MunucrepcrBa obpasoBanusi u Hayku Poccuiickoit @enepannu Ne 253 ot 31.03. 2014 r. Buecenst
m3meHeHus [lpukazom MunHucTepcTBa 00pa3oBaHuss M Hayku Poccuiickoit @eaepanun Ne 632 ot
22.11.2019 r);

5. ABTOpPCKOW MpOrpaMMbl TBOPUECKOro oObeAuHeHus «Marematnueckuit kimyo» ans 8-9
kiaccoB ®I'OC, 2015 cocrasurens: Jopn JL.H.;

6. OOIT OO0 MBOY COII Ne 1 wum. B.ILKpxoBa (Ilpunara Ha 3acemaHuu
negarorudeckoro coera mpotokos Ne 1 ot 28.08.2019 . YTBepxaena npukazom Ne 157-OJ1 ot
30.08.2019r.)

7. Yueonoro minana MbOY COII Ne 1 um. B.ILIOpkoBa na 2021-2022 yueOHBII oI
(Y1Bepxnen npukazom Ne 82-OJ] ot 18.06.2021 1)

8. T'omoBoro kanenmapuoro rpapuka MBOY COII Ne 1 um. B.I1.FOpkoBa nHa 2020-2021
yuebHbiii ron. (Y1BepxkaeH npukazoM Ne 82-OJ] ot 18.06.2021 1)

CornacHO yueOHOMY TUIaHy Ha W3ydeHHE BHEYPOUHOH JEATEIBHOCTH 110 MaTeMaTHKH B 9 Kitacce
oTBomMTCS 1 yac B Henelro, 34 4acoB B rof,.

KosinyecTBO yueOHBIX YaCOB, HA KOTOpPOE PacCUMTAHA JaHHAS MPOrpaMMa B COOTBETCTBHH
€ Y4eOHBIM IUIAHOM, F'OA0BbIM KaJIeHIAPHbIM Y4eOHbIM rpadukom 9 a, 0, B — 34uaca,

JlaHHas mporpamma 53JEKTUBHOIO Kypca IpelHa3HadeHa Uil oOydamomuxcs 9-X KiIaccoB
00111e00pa30BaTeNbHBIX YUPEKICHUN U paccuuTaHa Ha 34 yaca. OHa mpeaHa3HayYeHa /i MMOBBIIIICHUS
3¢ GEKTUBHOCTH MOATOTOBKU OOydarommxcs 9 kiacca K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY 10
MaTeMaTHKe 32 KypC OCHOBHOM IIKOJIbI U MPEAYyCMaTPUBAET UX MOJATOTOBKY K JajibHEHIIEMY 00y4EeHHUIO
B CPEAHEH ILLIKOJIE.

[Iporpamma »JeKTHBHOTO Kypca coueraerca ¢ Jo0biM  YMK, pexkomMeHIOBaHHBIM K
UCMOJb30BaHUIO B o0Opa3oBaresibHOM THporecce. IIporpamma 53JI€KTMBHOTO Kypca coOrjlacoBaHa ¢
TpeOOBaHUSMU TOCY/IAPCTBEHHOTO0 00pa30BaTEIbHOrO CTaHIapPTa U COJIEP’)KaHUEM OCHOBHBIX IPOrpamMm
Kypca MaTeMaTHKHU OCHOBHOM IIIKOJIBI.

[IporpaMMoil  IIKOJIBHOTO Kypca MaTeMaTHMKH HE NPEIyCMOTPEeHbl 0000IIeHHe U
crcTeMaTHU3allys 3HaHUH 110 pa3IMyHbIM pa3jiesiaM, MOTYUYE€HHBIX YUallUMHUCSA 32 BECh EPHO 00yUeHus
¢ 5 o 9 xnacc. DnekTuBHBINA Kypc «/30paHHbIE BONPOCHl MAaTEMATHUKI TO3BOJIUT CUCTEMATU3UPOBATh
U yrIyOWTh 3HaHUS YyYallUXcs MO Ppa3jIMyHBIM pa3jienaM Kypca MaTeMaTUKU OCHOBHOW IIKOJIBbI
(apucmeruke, anreOpe, CTaTUCTUKE UM TEOPUU BEPOSITHOCTEH, reoMerpuu). B naHHOM Kypce Takxke
paccMaTpUBAIOTCS HECTaHJAPTHBIE 3a/IaHMs, BBIXOSIIME 32 PAMKU IIKOJIBHONW MpoTrpamMMsbl (Tpaduku ¢
MOJlyJIeM, KyCOYHO-3a/laHHble (DYHKIMHU, pelleHHe HEeCTaHAAPTHBIX YpaBHEHUH M HEPAaBEHCTB U 1p.).
3HaHME JTOrO0 MaTepuaja U YMEHUE €ro INPUMEHATb B IPAKTUYECKON JEATEIbHOCTH I103BOJIUT
IIKOJIbHUKAM pelllaTh pa3HOOOpa3Hble 3a/lay Pa3iM4HON CI0KHOCTU M MOJATOTOBUTHCS K YCHEIIHON
cllaye ’K3aMeHa B HOBOH (pOpMe UTOTOBOI aTTecTaIiH.

Kaxnoe 3aHsdTHe, a Takke BCE OHM B IIEJIOM HalpaBlieHbl HAa TO, YTOOBI Pa3BUTh HHTEPEC
LIKOJIBHUKOB K IIPEMETY, TO3HAKOMUTh UX C HOBBIMH MJI€IMU U METOJAMH, PACIIUPUTh MPECTABICHUE
00 U3y4aeMOM B OCHOBHOM Kypce MaTepua’e, a riaBHOE, pACCMOTPETh UHTEPECHBIE 3a/1a4H.



OTOT Kypc MpejiaraeT y4JaluluMcs 3HAKOMCTBO C MaTEMaTHKOM KaK C OOIEKYJIbTYypHOMH
[ICHHOCTHIO, BEIPAOOTKOI MOHWMaHMS UMM TOTO, YTO MaTeMaTHKa SBISETCS WHCTPYMEHTOM IO3HAHHS
OKpY>KaloIIero MUpa 1 caMoro ceosl.

Ecnn B m3ydeHHMH NpeaMeTOB €CTECTBEHHOHAYYHOT'O IMKJIA OYEHb Ba)KHOE MECTO 3aHMMAeT
HKCHEPUMEHT M MMEHHO B IMPOIECCe IKCIEPUMEHTa U OOCYKICHHS €r0 OpraHM3alUU U Pe3yJbTaToB
dbopMupyIOTCS. M Ppa3BUBAIOTCA MHTEPECHl yYEHHWKAa K JaHHOMY MpPEIMETy, TO B MaTeMaTHKe
HKBUBAJICHTOM JKCIIEPUMEHTa ABIsETCA petieHue 3anad. CoOCTBEHHO BECh KypC MaTEMaTHKU MOXKET
OBITH IOCTPOEH M, KaK IPaBHJIO, CTPOUTCS HAa PELICHUH PA3INYHBIX 110 CTETIEHN BaKHOCTU U TPYAHOCTH
3ajad.

IleJb 3J1eKTHBHOIO KYpPCa: CUCTEMATU3AIMsI 3HAHUH M CIIOCOOOB JIESTEIBHOCTH YYaIlUXCsl 110
MaTeMaTHKe 3a Kypc OCHOBHOM INIKOJIBI, MOATOTOBKAa oOy4amomuxcs 9 kimacca K OCHOBHOMY
rOCy/IapCTBEHHOMY 5K3aMEHy IO MaTeMaTtuke. YcmemmHas crada OI'D, mepexon B 10 xmacc mo
BbIOpaHHOMY NpOoduIO(TIpH HEOOXOMMOCTH).

3agayu Kypcea:

obyuarowue: (hopmuposanue nosnasamenvhvix u nocudeckux YYJ[)

e @opmupoBanue "0Oa3pl 3HaHMH" MO anreOpe, T€OMETPUHM M peajbHOW MaTeMaTHKe,
MO3BOJIAIONICH OCCIPENATCTBEHHO OINEPUPOBATh MAaTEMATHUYESCKHM MAaTEpPHAIOM BHE 3aBUCUMOCTHU
OT CI10co0a MPOBEPKH 3HAHMIA.

o HayuuTs npaBHIIbHON HHTEPIPETAIINHN CIIOPHBIX (POPMYITHUPOBOK 3aJaHHIA.

® Pa3BuUTh HaBBIKU PEIICHUS TECTOB.

e HayuuTth MakcUMaIIbHO d(D(PEKTUBHO paclpenesiTh BpeMs, OTBEICHHOE Ha BBHIITOJIHEHUE
3a1aHus.

e [loaroroButs K ycnemnrHoi craye OI'D mo MaremaTuke.

paszsusaiowue: (hopmuposarue peeyiamuenvix YV/[)
® yMEHHUE CTaBUTh Iepe] COOOM 1IeNlb — MeJienojiaranre, Kak MOCTAHOBKY Y4eOHOM 3a1aun

Ha OCHOBE COOTHECEHHs TOr0, YTO YK€ H3BECTHO W YCBOCHO Y4YalIUMCS, W TOTO, YTO eIle
HEU3BECTHO;

® IUIAHUPOBATh CBOIO paboOTy - IJIAHUPOBAHHWE — OIpPEAeTICHHE IMOCIe0BaTeIbHOCTH
MPOMEXYTOUHBIX IEJIEed C Y4Y4eTOM KOHEYHOrO pe3yJibTaTa; COCTAaBJICHHE IUIAHA W
MOCJIEAOBATEIbHOCTH JCHCTBUM;

® KOHTpOJIb B (opMe CcIuYeHusi crocoba JEWCTBUS M €ro pe3ylbTara ¢ 3aJaHHBIM
ATAIOHOM C IIeNIbI0 OOHAPYKEHUS OTKIIOHEHHUM U OTIUYHIA OT STANOHA;

® OIICHKA - BBIJCICHUE M OCO3HAHUE YYAIIUMCS TOTO, YTO YK€ YCBOEHO M 4YTO €Ile
MOJUIEKUT YCBOEHUIO, OCO3HAHHUE KauyeCTBa U YPOBHS YCBOCHUS;

® BocnurarenabHble: (GOpMUPOBAHNE KOMMYHUKATUBHBIX U TUYHOCTHHIX Y'Y [])

® (opmupoBaTh yMEHHE CIYIIATh U BCTYINATh B IUAJIOT;

® BOCIHUTHIBATH OTBETCTBEHHOCTh U AKKYPAaTHOCTb;

® yYacTBOBATh B KOJUIEKTUBHOM OOCYXIEHHH, MPU ITOM YUYUTHCS YMEHHUIO OCO3HAHHO U
MPOU3BOIBHO CTPOUTH PEUEBOE BHICKA3hIBAHUE B YCTHOM U MUCHMEHHOMU (hopMme;

® CMbICJ000pa30BaHMe T. €. YCTAaHOBICHHUIO YYaIUMUCS CBA3M MEX]y LENbIO y4eOHOM
JEATEIbHOCTH W €€ MOTUBOM, JIPYTMMHU CIIOBAMH, MEXKIY PpE3YJIbTaTOM-IIPOAYKTOM YYEHUS,
NO0YXIAIOLINM JESTEIbHOCTh, U TEM, PaJIM YETO OHA OCYLIECTBISAETCS, CAMOOPTaHU3aIUsl.
DyHKIUH Kypca

. OpUEHTAIlMsI Ha COBEPIICHCTBOBAHME HABHIKOB II03HABATEIbHOW, OpPraHU3alMOHHOMN
TeSATeIIbHOCTH;
. KomImeHcanus HepoctatkoB 3YH mo marematuke.

Metoabl 1 (popMBI 00yUeHHS

Metonel u  ¢opmMbl 0OydeHHUs ONpeAenstoTcs TpeOOBaHUSMH OOy4YeHUs, C Y4EeTOM
MH/IMBUYAIBHBIX M BO3PACTHBIX OCOOEHHOCTEW yualluxcs, Pa3BUTHUS U CAMOPA3BUTHUS JIMYHOCTU. B
CBSI3M C TUM OCHOBHbIE IIPUOPUTETHI METOJIMKU U3YUEHHUS Kypca:



o o0y4yeHHe yepe3 ONbIT U COTPYIHUYECTBO;

o YUYeT HHIMBUAYAIBHBIX OCOOCHHOCTEH M MOTPEOHOCTEH yUamuxcs;

o MHTEPAKTUBHOCTH (paboTa B MallbIX TPYIIax, pOJIEBbIC UTPHI, TPEHUHTH, BHE 3aHSATHH -
METO/I POEKTOB);

o JUYHOCTHO - JICATEIHHOCTHBIM M CyOBEKT — CYOBEKTUBHBIN 1MOAX0/1 (0OJbIIICe BHUMAHKE

K JJMYHOCTH YYalIerocs, a He UEJsIM YUYUTENsl, pABHOIPABHOE UX B3aUMOJECHUCTBUE).

Jns pabotel ¢ yuyammmucs, 0e3yclIOBHO, IPUMEHUMBI Takue (Gopmbl pabOThl, KaK JEKIUS U
cemuHap. IloMuMO STHX TpPaAMLIMOHHBIX (GOPM PEKOMEHAYETCS HCIOIb30BATh TAKXKE IAMCKYCCHH,
BBICTYIUICHHUS C JIOKJIaJJaMU, COJAEPAIIMMHU OTYET O BBINOJHEHUH MHAWBUAYAJIbHOTO WM TPYNIIOBOTO
JIOMAaILIHETo 3aJaHusl WIK C COAOKJIAZaMM, JOMOJHSIIOUIMMHU JIEKIUIO yuuTess. Bo3MOXHBI pa3auuHble
¢dbopMbI TBOpUECKON PabOTHI yyalllUXcs, KaK HalpUMep, «3aluTa peHIeHHs», OTYEeT M0 pe3yibTaTaMm
«ITOUCKOBOI» paboThl Ha 00pa3oBaTeIbHBIX caiiTax B IHTepHeTe 1Mo yka3aHHOU Teme. Takum oOpa3om,
JAHHBII KypC HE UCKIIFOYAET BO3MOKHOCTH MPOEKTHOW JEATEIbHOCTH YYalIMXCsl BO BHEYPOUHOE BPEMS.
HTorom Takoi AeATEIbHOCTH MOTYT OBITh TBOPUECKUE PAOOTHI.

[Ipennaraemplii Kypc sBISETCS pPa3BUTHEM CHUCTEMBl paHee MPHOOPETEHHBIX MPOrPaMMHBIX
3HaHUM, €ro Lellb - CO3JaTh LEJIOCTHOE IPEJCTaBICHUE O TEME M 3HAYUTEIbHO PACIIUPUTH CIIEKTP
3a/1a4, MOCUJIBbHBIX JJId ydamuxcsi. Bce cBoiicTBa, BXOASIIME B KyPC, U MX JI0Ka3aTeIbCTBA HE BHI3OBYT
TPYAHOCTU y YYalUXCsl, T.K. HE COJAEP’KAT I'POMO3JKHUX BBIKIAI0K, a KaXJI0€ MPEeAblAylIee TOTOBUT
nocnenytomee. [lpu  HampaBisiromiedl  posid  yUUTeNsl LIKOJABHUKH  MOTYT  CaMOCTOSITENIBHO
copMynupoBaTh HOBBIE JIi HUX CBOWCTBA M JaXKe JOKa3aTh HMX. Bce JODKHO pacmojaraTh K
CaMOCTOATEJIbHOMY IOMCKY M MOBBIIIATh MHTEPEC K M3ydeHUro npeamerta. llpencraBiss ydamummcs
BO3MOXXHOCTb OCMBICIIUTh CBOWCTBAa M MX JIOKA3aTelbCTBA, YUYMTEIb pPa3BUBAET I€OMETPUUYECKYIO
UHTYHUILINIO, 0€3 KOTOPOU HEMBICIMMO TBOPYECTBO.

TakuMm 00pa3oM, nporpamMma IpUMEHHUMA JUIsl Pa3IUYHbIX TPYIII MIKOJIHUKOB, B TOM UYHCIIE, HE
MMEIOIIUX XOpOIllel MOArOTOBKH. B 3TOM ciydae, yuutenab MOXKET Cy3UTh TPeOOBaHMS U MPEUIOKUTH B
KAauecTBE [JOMAIHUX 3aJaHUNl CO3[JaHME TBOPYECKUX pabOT, HmpU ITOM Yy JieTedl pa3BUBAETCS
MHTYUTUBHO-aCCOLIMATUBHOE MBIIIJIEHUE, YTO HECOMHEHHO, ITOMOKET MM IPH BBHINOJHEHUU 3aJaHHM
oro.

OcHoBHas (yHKLHMS y4yUTels B JAHHOM Kypce COCTOMT B «COIPOBOXKACHUMY YYaIllErocs B €ro
MI03HABATEJIbHOM 1€ATEIbHOCTH, KOPPEKIIUH paHee MOoTy4eHHbIX ydanumucs 3Y H.

H.]'Ial-ll/lpyEMl)le pPe3yJbTaThbl 0OCBOCHUA KypcCa

[Imanupyemble  pe3ynbTaThl  OOYYEHHUS  OTPAXKalOT  CJIEAYIONIHMEe  YeThIpe  KaTeropuu
M03HaBaTeIbHOM 0bnacTu:

3HaHue/NIOHUMAaHueE:

BJIaJICHHE TEPMUHOM; BJIaJICHUE PA3IMUYHBIMU SKBUBAJICHTHBIMH MPEACTaBICHUSAMH (Hampumep,
Yrcia); pacrlo3HaBaHWe (Ha OCHOBE ONpEIENICHHWH, W3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX
NpPEJCTAaBICHUI);  MCIOJIb30BAHME  PA3IMUYHBIX  MAaTEeMAaTHYECKUX  SA3BIKOB  (CHMBOJHYECKOTO,
rpauyecKoro), Nepexo i OT OJHOTO SA3bIKA K APYrOMY; UHTEPIIPETALIMSL.

YMeHne NPUMEHUTD AJITOPUTM:!

UCTIOIb30BaHUE (OPMYNBI KaK alroOpuTMa BBIYMCICHUH; TPUMEHEHHE OCHOBHBIX IPABHII
JIEUCTBUI C YuCliaMH, alreOpanyecKuMH BBIPAKEHHUSIMHU; PELICHHE OCHOBHBIX THUIIOB YPaBHEHUH,
HEPaBEHCTB, CUCTEM, 3a/1a4.

YMeHne pellinTh MATEMATHYECKYIO 32/1a4Y:

3aJJaHus, TIPU PEIICHHH KOTOPBIX TpeOyeTcsl MpUMEHEeHHe (aKTyalu3alus) CUCTEMbl 3HAHHIA;
npeoOpa3oBaHue CBsA3EH MEXIy M3BECTHHIMHU (DaKTaMH; BKIIIOUEHHUE HM3BECTHBIX MOHATHUI, MPUEMOB U
CTIIOCOOOB pEIICHHST B HOBBIE CBSI3M M OTHOIIEHHS, YMEHHE pACIO3HATh CTaHAApPTHYIO 3anady B
W3MEHEHHOH (popMyTupoBKe.

IIpuvMeHenye 3HAHNI B )KM3HEHHBIX, PeAJTbHbIX CHTYAMX !

3agaHusl, (OPMYIHPOBKA KOTOPHIX «O0OJeueHa» B MPAKTUYECKYIO CHUTYallHio, 3HAKOMYIO
YUYAIIAMCS ¥ OJIM3KYIO UX KU3HEHHOMY OITBITY.




Harypanbhbie yncia. J[poou. PaumonanbHbie YucIa

BoInyckHHUK HAYYUTCS:

* IOHUMAaTh OCOOCHHOCTH JCCATUYHON CUCTEMbI CUMCIICHUS;

* ONEPHUPOBATH MOHSATUSIMH, CBSI3aHHBIMHU C JICTTUMOCTBIO HATYPAITBHBIX YUCEIL;

* BBIp@)KaTh YUCIIa B SKBUBAJICHTHBIX (popMax, BbIOMpasi HanOoJiee TOIXOISAIIYI0 B 3aBHCUMOCTH
OT KOHKPETHOU CUTYyaluu;

* CPaBHUBATH ¥ YIIOPSIOYUBATH PAIIMOHAIBHBIC YUCIIA;

* BBHIMOJHATH BBIYUCICHUS C PAMOHAIBHBIMH YHCIAMH, COYETas YCTHbIE W IMHCHMEHHBIC
NpUEMBI BEIYUCIICHHUH, IPUMEHEHNE KAIBKYIISATOPA;

* WCNOJB30BaTh TIOHATHUS W YMEHHS, CBSI3aHHBIE C MPOMOPIMOHATHLHOCTHIO BEJIHMYUH,
MPOIICHTaMH, B XOJC PEIICHUS MaTEeMaTHYECKUX 3aja4 U 3aJad U3 CMEXHBIX MPEIMETOB, BBHIMOIHATH
HECJIOXKHBIE TIPAKTHYECKUE PACUETHI.

Buinycknux nonyuum 603modicHocme:

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCEMAMU CYUCTEHUSI C OCHOBAHUAMU, omaudHbiMu om 10;

* yenyoums u pazgums npeocmasienius O HAmypaibHblX YUCIAX U CBOUCTBAX OeTUMOCMUL;

* HAYUUMbCS UCNONIL30BAMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOPECU NPUBLIUK)
KOHMPOIUPOBAMb BbIMUCTIEHUS, blOUPAS NOOXOOAWUL 0I5l CUMYAyUU CNOCoO.

JeiicTBUTEIbHBIE YHCJIA

BhINyCKHUK HAYYUTCS:

* HCIIOJIB30BAaTh HAYAIIBHBIC MTPEICTABICHUS O MHOXKECTBE JICHCTBUTEIIHHBIX YHCET,

* OIICPUPOBATH MMOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSITh €TI0 B BHIYHCIICHUSX.

Buinycknux noayuum 603mMoicHoCmb.:

*  pazsumv npedcmagieHue O Hucie U HUCLOBbIX CUCEMAX Om HAMYPAIbHLIX 00
OelicmeumenbHblX Yucei, 0 Poau 8bIYUCTIEHUL 8 NPAKMUKe,

* pazeumv u yenyoums 3HaHUs 0 OeCAMUYHOU 3anUCU OeUCmMBUMENIbHbIX Yucel (nepuooudeckue u
Henepuoouyeckue opoou).

H3mepennsi, npuéIMKeHN s, OIEHKH

BhIyCKHUK HAYIUTCS:

* HCMONB30BaTh B XOJ€ pEIIECHUs 3aJad »dJIEMEHTapHble MPEICTaBICHUsS, CBS3aHHBIE C
MPUOTMKEHHBIMHI 3HAYCHUSIMA BEJTHYHH.

Buinycknux noayuum 603modicHocmy.:

* NOHAMb, YMO YUCTOBble OAHHbIE, KOMOPble UCNONb3VIOMCA OJIs XAPAKMePUCMUKY 00beKmos
OKPYAHCAIOWe20 MUPA, AGISIOMCS NPEUMYUIECMBEHHO NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX
3HAYEHUl, COO0ePAHCAWUXC 8 UHQDOPMAYUOHHBIX UCOYHUKAX, MONCHO CYOUMb O HOSPEUHOCIU
npuOIUNCEeHUS,

* NOHAMb, YMO NOSPEUWHOCIb Pe3YIbmama BbIYUCTIeHULl O0NNCHA Oblmb cousmepuma ¢
NOSPEUHOCBIO UCXOOHBIX OAHHBIX.

Aaredpanyeckue BbIPasKeHH s

BhINyCKHUK HAYYHTCS:

* ONEPHPOBATH MOHATHIAMHU «TOXKIECTBOY», «TOXKIESCTBEHHOE MPEOOPa30BaAHKEY, PEIIaTh 3a/1a4H,
coJiepkarire OyKkBeHHBIE JaHHBIE; padoTaTh ¢ hopMynaMu;

* BBIMOJHATH MPe0Opa30BaHUs BBIPAKEHUH, COJEPKAIIUX CTEIICHH C IEJILIMHA TIOKA3aTeIIIMA H
KBaJ[paTHbIC KOPHHU;

* BBINTOJIHATH TOXJIECTBEHHBIC NMPEOOPA30BAHMS PAITMOHATBHBIX BBIPAKCHHI Ha OCHOBE MPaBHIT
JEHCTBHI HaJL MHOTOWICHAMH U alreOpandecKuMu Jpo0siMu;

* BBITIOJTHATD PA3JI0KCHHE MHOTOWICHOB Ha MHOXKHTEITH.

Buinycknux noayuum 603mMoicHOCHb HAVHUMbCA:

* BLINONIHAMb MHO20WAL0BbLE NPEOOPAZ0BAHUSL PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSAS UUUPOKUTL
Habop nocobos u npuémos;

* NPUMEHAMb MOANCOECMBEHHbIE NPe0OPA306anUs Ol peulenus 3a0ay U3 pasiudHblx pazoenos
Kypca (Hanpumep, 0Jis HAX0HCOeHUsi HAUOOIbULE20/HAUMEHBULE20 3HAYUCHUSL BLIPANICEHUS).

YpaBHeHus




BrInyCKHHK HayYuTCS:

* pemaTh OCHOBHBIE BUBl pallOHAJIBHBIX YpaBHEHHUI C OJHOI MepeMEHHOM, CHCTEMBI NIBYX
YpaBHEHHI C ABYMs TIEPEMECHHBIMU;

* IOHUMAaTh ypaBHEHHE KaK BAXKHEHIIYI0O MAaTEMaTHYECKYI0 MOJENb JJIs OMHCAHUS U U3YYCHUS
pa3sHOOOpa3HBIX PeabHBIX CUTYAIU, PelIaTh TEKCTOBBIE 33/1a4H alNreOpanyecKuM METOI0M;

* NPUMEHATH IpaduuecKkue MpPEeCTaBICHUs AJs HCCIEAOBaHUS ypaBHEHUH, HUCCIEIOBAaHUS U
pEIICHUs CUCTEM YPABHEHHM C ABYMS IEPEMEHHBIMHU.

Buinyckuux nonyuum 603mMoxicHOCHb:

* 061a0emb CHeYUuanbHbLIMU NPUEMAMU PEeUeHUs] YPAGHEHUN U CUCMEM YPABHEeHUU, YEEPEeHHO
NPpUMEHAMb annapam YpasHeHull Ol peuleHusi pasHooOpa3HblX 3a0ad U3 MamemMamuKky, CMeHCHbIX
npeomemos, NPaKmuKu,

* npumensams epaghuyeckue npedcmasieHus OJisl UCCLeO008AHUS YPABHEHUL, CUcCmeM YPasHeHUl,
cooepoicawux OyKeeHHvie Kodppuyuernmaol.

HepaBencrBa

BrInyckHHUK HAy4dUTCS:

* MOHMMAThb M TMPUMEHSTh TEPMUHOJIIOTHIO U CHMBOJIMKY, CBSI3aHHbIE C OTHOUICHHEM
HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABCHCTB;

* pemiath JMHEWHbIE HEPABEHCTBA C OJHOM MEPEeMEHHON M WX CHUCTEMBI; pPellaTh KBaJpaTHBIC
HEPaBEHCTBA C OMOPOM Ha rpaduvIecKre MpeaACTaBICHUS;

* IPUMEHSTH anmapaT HEPaBEHCTB JAJIsl PeLICHHS 3a7a4 U3 Pa3IMYHBIX pa3/ieloB Kypca.

BuinyckHux noayuum 603mMoHCHOCHb HAVHUMbCA:

* PA3HOOOPA3HLIM NPUEMAM OO0KA3AMENbCMBAd HePABEeHCMS, YEEPEeHHO NPUMEHAMb annapam
Hepagencma O0Jisl peueHusi pazHooOpaA3HbIX MAMEeMaAMUYecKux 3a0ay U 3a0ay U3 CMeHCHbIX npeomemos,
NPAKMUKU;

*  npumeHAmv epaguueckue Npeocmasnenus Oas  UCCIe008AHUS HEPABEHCMS, CUCHeEM
Hepagencmas, cooepacauux OyKeeHHvle Ko3ppuyueHmul.

OcHoBHbIE NOHATHA. YHCI10BBIE PYHKIHHU

BhINYCKHUK HAYYHTCS:

* TIOHMMATh W HCIIOJIB30BAaTh (PYHKIIMOHAIBHBIC TOHITHS M S3bIK (TEPMHHBI, CUMBOJIMYCCKUE
0003HAYEHNUS);

* CTPOUTH TpadUKH IIEMEHTAPHBIX (DYHKIINN; UCCIIE0BATh CBOMCTBA YMCIIOBBIX (DYHKIIUH HA
OCHOBE M3yU€HUs MOBEICHUS UX TPAPHUKOB;

* MOHUMATh (PYHKIMIO KaK BOKHEHIIYI0O MAaTEMaTHYECKYIO MOJIEIb JIJISi OIMMMCAHUS MPOIECCOB H
SBIIGHUH OKPYXKAIOIIEr0 MHUpPa, MPUMEHATh (PYHKIIMOHANBHBIN SI3BIK JJISi ONMUCAHHS U HCCIIETOBaHUS
3aBUCHMOCTEH MKy (PU3UICCKHUMH BETUIHMHAMHU.

Buinyckuux nonyuum 603mMoiCHOCb HAYYUMbCAL:

* npoBOOUMb UCCNIE008AHUSA, CBA3AHHbIE C U3YYEHUeM CBOUCME (QYHKYUll, 6 MoM uHucie c
UCNONIb308AHUEM KOMAbIOMEPA, HA OCHOGe 2pAPUKO8 U3VUEHHBIX (DVHKYUL cmpoums Oojee CLONCHble
epaghuxu (KycouHo-3a0auHbvle, ¢ «BbIKOAOMBIMUY MOYKAMU U M. N.);

*  UCNONbL308amMb  (PYHKYUOHATbHLIE NPeOCMABNeHUs U CeoUcmea @YHKyull 01a peuleHusl
MamemMamuyeckux 3a0ay U3 pasiudHblx paszoenos Kypcd.

Yucii0Bble MOC/T€10BATEIHLHOCTH

BhITyCKHUK HAYIUTCS:

* TIOHMMAaTh M WCIOJNB30BaTh S3bIK IOCIEAOBATEIHHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HaueHNUS );

* MPUMEHATh (POPMYINBI, CBsI3aHHBIE C apUPMETHYECKOW M T€OMETPHUYECKON Mporpeccue, u
arnmapart, ¢hOpMHPOBAHHBIN NMPU H3YYCHHUH JAPYTUX Pa3JelIOB Kypca, K PEIICHUIO 337a4, B TOM YHCIIe C
KOHTEKCTOM M3 PeaTbHOMN KU3HHU.

Buinycknux noayuum 603mM0o4cHOCb HAVYUMbCL:

* peuiamv KOMOUHUPOBAHHbIE 3a0a4ll ¢ NPUMEHEHUeM QOpMYI N-20 UleHa U CYMMbl NepebixX n
YIeHO8 apUPMEeMuU4ecKol U 2eoMempudecKoll NPocpeccuul, NPUMeHsis NPy IMOM Annapam ypasHeHull u
HepaseHcma,




* NOHUMAMb APUPMEMUYECKYI0 U 2eOMEMPUYECKYI0 NPOSPECCUr0 KAK (DYHKYUU HAmypanbHO20
apeymenma, ceA3vl8amv apupMemuieckyro npoepeccuro ¢ IUHEHbIM POCHOM, 2eOMeMmpUYecKyo — C
9KCNOHEHYUAIbHBIM POCHIOM.

OnucarejibHasi CTATHCTUKA

BhBINYCKHUK HAy4YWTCS HWCHOJIB30BaTh MPOCTEHIINE CHOCOOBI MPEACTABICHUS W aHAJM3a
CTaTUCTUYECKUX JaHHBIX.

Buinycknux nonyuum 603MOM4CHOCMb NPUOOPecmU NEPEOHAUANbHBIN ONbIM Op2aHu3ayuu coopa
OaHHLIX NPU NPOBeOeHUU ONPOCca 0OWECMBEHHO20 MHEHUs, OCYUeCm8Iamsb UX aHauius,npeocmasisams
pe3yivmamol onpoca 6 8uoe maoauysl, OUAPAMMbI.

Ciyuyaiinble cOOBITHSI M BEPOSITHOCTD

BhINYCKHUK HAYYHUTCS HAXOJIUTh OTHOCHTEIBHYIO YAaCTOTY M BEPOATHOCTh CIIyYaiHOTO COOBITHS.

Buinycknux — nonyuum — 803MOJCHOCMb — npuobpecmu  onvim  NPOBEOeHUs  CAVUAUHBIX
9KCNEPUMEHMO8, 8 MOM YUCTe C NOMOWDBIO KOMNbIOMEPHO20 MOOENUPOSAHUS, UHMEPNPEMAayUuu ux
Ppe3yIbmamos.

Komo0unnaropuka

BbINycKHMK HayduTcs pelaTh KOMOMHATOPHBIC 33Jaud Ha HAXOXKJICHHE YuCiIa OOBEKTOB WU
KOMOMHAIIHIA.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCS HEKOMOPbIM CREYUANbHbIM NPUEMAM pelieHUs
KOMOUHAMOPHBIX 3A0aH.

Haznaonan zeomempusn

Buinycknux nayuumes:

* pacno3Hagamv HA Yepmedicax, PUCYHKAX, MOOeNsaX U 6 OKpyxcarowem mupe HIocKue u
NPOCMPAHCMBEHHbIE 2eoMempuyecKue Quaypul,

* pacno3Hasams pazeépmku Kyoa, npsamoy20ibHo20 napaienenuneod, NPasuibHOU NUpamuosl,
YUIUHOPA U KOHYCA,

* cmpoumv paszeépmku Kyoa u npamoy201bH020 napaienienuneoa;

* onpedensimb NO JUHEUHbIM PA3Mepam paseeépmku ueypsl JuHelnble pazmepsbl camot uzypvl
u Haobopom;

* BLIYUCTAMD 00BEM NPAMOY20IbHO20 NApaielenuneod.

Buinyckuux nonyuum 603mMoxicHOCHb:

* HAYYUMbCSL BLIYUCTAMb 00bEMBI NPOCMPAHCMBEHHBIX 2eOMEMPUUECKUX PUYp, COCMABIEHHbIX
U3 NPAMOY20IbHbIX NAPANIENeNUNedo0s;

* y2nyoums u pazeums npeoCmasieHus 0 NPOCMPAHCMEEHHBIX 2eOMEMPULECKUX PUSypax;

* HAYYUMbCS NPUMEHAMb NOHSMUe Pa38EPMKU 0151 BbINOJIHEHUsI NPAKMUYECKUX PACUEMmO8.

T'eomempuueckue ghuzypot

Buinyckuux nayuumes:

* NONb308AMBCS AILIKOM 2€OMempul 0l ONUCAHUSL NPEOMEMO8 OKPYHCAIowe20 Mupa u ux
83AUMHO20 PACHONONCEHUS,

* pacrio3HaBaTh M U300paXkaTh Ha YepTekax U pUCyHKaX reoMeTpuueckue GUrypsl u ux
KOH(UTypaluu;

* HAXOJIUTh 3HAYEHUSI JUIMH JIMHEHHBIX 3JIEMEHTOB (QUTYp U UX OTHOLLIEHUS, IPATyCHYIO MEPY
yrioB ot 0° 1o 180°, mpuMeHss onpeeneHus, CBOMCTBA U MPU3HAKH (UTYD U UX DJIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, M0100ME, CAMMETPUH, TIOBOPOT, TAPAILIEIHHBIN MEPEHOC);

* OIIEPUPOBATh C HAYAJIBHBIMH ITOHATUSAMYU TPUTOHOMETPHUH U BBIIIOJIHATD 3JIEMEHTAPHBIE
oreparuy HaJ GyHKIHUSIMH YIJIOB;

* pemaTh 3aJlauu Ha JJ0Ka3aTeabCTBO, OMMPAsCh HA M3yUEHHBIE CBOWCTBA (PUTYp U OTHOILICHHH
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METOIbI JOKa3aTENIbCTB;

* pelaTh HECIOXKHBIE 3a7ja4ul Ha [IOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOEHHUSI C
MTOMOUIBIO TUPKYJIIS U TUHEHKH;

* pemarh NpocTeNIINe IIAHUMETPUYECKHE 3a/1a4H B IIPOCTPAHCTBE.

Buinycknuk nonyuum 603moxicHocmy.:




* 081a0emb Memooamu peulenus 3a0ay HA GbIYUCIEHUS U O00KA3amenbCmed: Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM Nepebopa 8apuUanmos U MemoOOM 2eOMempudecKux mecm
mouex,

* npuobpecmu onvim NPUMeHeHUsl A12eOPaULecKo20 U MpPUSOHOMEMPUYECK020 annapama u uoeti
08UIICEHUS NPU PEUUEHUU 2e0MEeMPULECKUX 3A0aY,

* osnademv MpPAOUYUOHHOU CXEMOU peuleHUsi 3a0ay HA NOCMpoeHUue ¢ NOMOWbI0 YUPKYIL U
JIUHENKU: aHanu3, NOCmpoenue, 00Ka3amenbCmeo U UCC1e008aHue;

* HayuumbCcs pewlams 3a0ayu HA NOCMPOEHUe MEeMOOOM 2eOMEempUYECcKo20 MeCma movex u
Memooom noooous;

* npuobpecmu OnvlM UCCLEO0B8AHUSL CEOUCME NIAHUMEMPUYECKUX Dueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu OnvIM 8bINOIHEHUsL NPOEKMO8 no memam «I eomempuyeckue npeobpazosanus Ha
naockocmuy, «Illocmpoenue ompeskoe no popmyney.

H3mepenue zeomempuueckux eeiudun

Buinycknux nayuumcs:

* UCNONB308aMb CEOUCMEA U3MepeHUs ONUH, NAowadel u Yel08 Npu peuweHuu 3a0ay Hd
HAaxoxcoenue ONUHbL Ompe3Kd, ONUHBL OKPYHCHOCIU, OJIUHbL OYeU OKPYIHCHOCIU, 2PAOYCHOU Mepbl yeid,

* BLIUUCTAMDb NIOWAOU MPEY2OIbHUKOS, NPIMOY20IbHUKOS, NAPALIeNI0ZPAMMO8, mpaneyutl,
Kpy208 U CeKmopos;

* BLIUUCTAMD OUHY OKPYIHCHOCIU, OUHY OVeU OKPYICHOCTIU,

* BLIYUCTAMb ONUHBL JUHEUHBIX INeMEHMOo8 Queyp U ux yervl, UCHOIb3VA HopMYavl ONUHbL
OKPYIAHCHOCIU U OIUHBL Oy2U OKPYICHOCMU, (hopMYabl naowadeu ueyp;

* pewiams 3a0auu HA O0OKA3AMENbCMBO C UCHONL30BAHUEM (QOPMYL OJUHbL OKPYICHOCMU U
ONUHBL OyeU OKPYAHCHOCMU, (popmya naowadetl uzyp;

* pewamsv npaxmudeckue 3a0aul, CEA3AHHble C HAXOHCOCHUeM 2eOMempudecKux 6eiutuH
(ucnonv3ys npu HeodXoOUMOCMU CNPABOUHUKU U MEXHUYECKUe CPeOCmBa).

Buinycknux noayuum 603mMoHCHOCHb HAVHUMbCA:

* GBIMUCIAMb NAOWAOU USYp, COCMABNIEHHLIX U3 08YX UAU Oodee NPSAMOY2OJbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyad u Cekmopa,

*  GHIMUCIAMb NIOWAOU MHO20Y2ONbHUKOG, UCNOAb3YSl OMHOWEHUS PABHOBEIUKOCIU U
PABHOCOCMABIEHHOCU,

* NpUMeHsMb aneeOpPauUecKull U MPUSOHOMEMPULEeCKUll annapam u uoeu OBUNCEHUs. Npu
peuweHuu 3a0ay Ha 8blHUcienue N1ouwaoell MHO20Y20 bHUKOS.

Koopounamut

Buinycknux nayuumes:

* BBIYUCIIATH JUJIUHY OTPE3Ka IO KOOPJIUHATAM €r0 KOHIIOB; BBIUUCIISATH KOOPIUHATHI CEPEIHMHBI
OTpe3Ka;

* MCIIOJIb30BaTh KOOPAWHATHBIN METOJI ISl U3YYEHUS] CBONCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603mMoxicHoOCmb:

* 0811a0emb KOOPOUHAMHBIM MEeMOOOM PeuleHlst 3a0ay Ha GbIYUCTEHUS U OOKA3AMeNbCmad;

* npuobpecmu ONvIM UCNOIb308AHUS KOMNBIOMEPHBIX NPOSPAMM OJisl AHANUZA YACTHBIX CIyYaes
B3AUMHO20 PACNOJIONCEHUSL OKPYIHCHOCIEL U NPIMBLX,

* npuobpecmu Onvim bINOIHEHUs NPOEKMO8 Ha memy «lIpumenenue KOOPOUHAMHO2O MemoOa
npu pewenuy 3a0a4 Ha 8bl4UCTeHUSA U OOKA3AMENbCBAN.




IIVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU HIKOJIBHUKAMMU YY/I 110 3ABEPIIEHUHN

OBYYEHUA

JInyHOCTHBIE

CneuuanbHo-npeaMeTHbie YY ][

MetanpeameTtHbie YY ]I

PerynasitTuBHbie

Io3naBaTebHbIE

KoMMyHHKATHBHbIE

-TIOJIOKUTENIBHOE OTHOLICHHE K
ypOKaM MaTeMaTHKH;

-yMeHHe TPU3HABATh
COOCTBEHHbIE OLIMOKH;
-popMupoBaHHE  LEHHOCTHBIX
opueHTaluii  (camoperymsuus,
CTUMYJIMPOBAHKE, IOCTHKCHHE
¥ Ip.);

-opmupoBanne
MaTeMaTH4YecKoi
KOMIICTEHTHOCTH

B cdepe NHYHOCTHBIX YyA Yy

BBIIIYCKHHKOB Oynyr
chopMHUpOBaHbl  BHYTPEHHIs
TO3ULIAS obyuaromerocs,
aJleKBaTHas MOTHBALHS
yueOHoit JIeSTENILHOCTH,
BKJIFOYAst yueGHbIe u
[03HABAaTE/IbHbIC MOTHBBI,
OpHEHTAlUs Ha MOpAIbHbIC

HOPMBI U UX BBIIIOJTHEHHUE.

--BBIIOJHATL  apudMeTHyecKkue

ﬂeﬁCTBMﬂ, co4derasgd YCTHbIE U

MHUCbMEHHBIE TIPUEMBI; HaXOIUTh

3HAQUEHHs KOPHSA HATypaJbHOH
CTCIICHH, CTCIICHU C
panOHAJIBHBIM oKa3aTeJeM,

MCIIOJB3Ysl IIPH HEOOXOAMMOCTH
BBIYMCIIUTEIbHBIE YCTPOIiCTBA;
T10JIb30BaThCA OHCHKOﬁ u
NPUKUAKOH IIPU  HPAKTHYECKHX
pacuerax;

--COCTaBJIATh GyKBCHH])IC
BBIpOXKEHUs M (GOpMyJBl 110

yCJIOBHAM 3a1a4; OCYLICCTBIATE B

BBIPAXKCHHAX u dopmymnax
YHUCJIOBbIE MO/ICTAHOBKU u
BBINOJIHATL ~ COOTBETCTBYIOLIHE
BBIYHCIICHUS, OCYIIECTBIIATh

IOACTAHOBKY OJHOI'O BBIPAKECHUA
B JIpyroe; BbIpaxkaTh u3 (Gopmy
OIHY
OCTaJIbHBIE;

TIepEMEHHYI0 yepes
--BBIIIOJIHATbL OCHOBHBIC JleﬁCTBPIﬂ
co CTCTICHAMHA C LEITBIMU
noKasaTe/JiAMHU, C MHOTOYJICHAMH
U anreOpanyeckuMu  IpobsMu;
BBIITOJIHATH TOXJICCTBCHHBIC

npeoOpa3oBaHus  PalMOHAIBHBIX

BBIPKCHUIA;

--TIPUMEHSATh CBOIiCTBa
apudMeTHYECKHX KBaJ[PaTOB
KOpHei ot BBIUUCIICHUS
3HAYeHMH M mpeobpa3oBaHMil
YHCIOBBIX BBIPAKCHHIA,

CoZepKaluX KBapaTHbIE KOPHH,
--pemarb J'lHHCﬁHBIC, KBaJIpaTHbIC
YpaBHEHHs M palUOHaJIbHbIE
YpPaBHEHUs, CBOISALIMECS K HHUM,
JIBYX
YpaBHEHHIT u

CHCTEMBI JIMHEHHBIX
HECIIOMKHbIE
HEeJMHEHHbIe YPaBHEHHS;

--pemarb

TEKCTOBBIC 3a1a4un

anreOpandecKum METOJIOM,

NPOBOAUTE  OTOOp  pelleHuid,

UCX0s u3 (bopmynpoBKn
3a1auu;

--OIpeIeNATh KOOPAMHATE TOUYKH
TTOCKOCTH,

CTPOUTH TOYKH C

3aJaHHBIMH KOOPNHATAMH;
n300pakaTh MHOKECTBO PEIICHHUN
JIMHEIHOTO HEPaBEHCTBA;

--HAXOAWUTh 3HAYCHUs (yHKUHH,
3amaHHO# (opmyroi, Tabnuueit,
rpagukoM 10 €€ apryMeHry;
HAXOJUTb 3HAYCHUS apryMcHTa
0 3Ha4YeHHI0 QYHKIMH, 3aJaHHOM
rpadukoM nim Tabmieit;

--OIpe/IeISITh CBOMCTBA (YHKIMH
rpaduxy;
rpaduecKue NpeacTaBlIeHuUs IPH

o €e TIPUMEHATH

pEIICHMH YPaBHEHHMH, CHCTeM,
HEPaBEeHCTB;
--OMHCHIBATh cBoifcTBa

U3y4YEHHBIX QYHKIMNH, CTPOUTH HX

rpaduku.

-OTCJICKMBATD LeJb y4eOHoI
JIeSITeJIbHOCTH (C ONOpoi Ha
MapIIPYTHBIE JHCTBI) H
BHEy4eOHOii (¢ onopoii Ha
Pa3BOPOTHI IPOEKTHOI
JeATEITbHOCTH);

-Y4HTHIBATh OPHEHTHPBI, JaHHbIC
y4HTelIeM, IIPH OCBOCHHH HOBOTO
y4eOHOro MaTepuana;
-[IPOBEPSATH PE3YJIbTaThI
BBIYMCIICHUI;

-aJIeKBaTHO BOCIIPHHUMATh
yKa3aHUs Ha OIMOKU U
HCIIPABJIATh HallJICHHbIE OLINOKH.
-OLICHUBATb COOCTBEHHBIC YCTICXH
B BBIYMCIIUTEIBHOMH
JCSITeIIBHOCTH;

-IUIAHUPOBATD LIATH 110
yCTpaHeHHIo NpobesioB (3HaHUe
cOoCTaBa 4Kcen).

B cepe perynsaTUBHBIX Yy
BBIIIYCKHUKU CMOT'YT OBJIaJCTh
BCEMH TUIIAMHU

Y4.J€HCTB. HAIIPaBICHHBIX Ha
OpraHHU3alHUIo CBOCH paboThl B
OV u BHE ero, BKII0Yast
CMOCOOHOCTD MPHHUMATh U
COXPaHATH Y4eOHYIO LieNb U
3aj1a4y, INIAHUPOBATH €€
pean3aluio, KOHTPOIMPOBATh U
OLICHHBATh CBOM JICHCTBHS,
BHOCHTb COOTBETCTBYIOLIHE
KOPPEKTHBBI U X BBIIIOJHEHHE

--aHAJIM3UPOBATH YCIIOBUE 3a1a4u
(BblﬂeﬂﬂTb YHUCJIOBbIC JJTAHHBIC U
LEJIIb — YTO U3BECTHO, YTO
TpeOyeTcst HalTH);

~CONIOCTaBJIATE CXEMbI U YCJIIOBUS
TEKCTOBBIX 3a11a4,

-yCTaHaBJIMBATh 3aKOHOMEPHOCTH
1 UCIIOJIB30BaTh UX MIPHU
BBIIIOJITHCHUHU SaHaHHﬁ;
-~OCYIIECTBJIATH CHHTE3 YUCJIIOBOI'O
BBIPA)KEHHS, YCIIOBUSI TEKCTOBOM
3a1aun (BOCCTaHOBHCHI/Ie ycioBus
10 PUCYHKY, CXeMe, KPaTKOH
3aIUCH);

-CpaBHUBATh U
Ki1accuduuupoBarh
H300paKeHHbIE NPEAMETHI U
TEOMETPUUIECCKHUE (b]’[l"yphl o
3aJaHHBIM KPUTEPHSIM;

-IIOHUMATh UHPOPMALIHIO,
TIPEACTABJICHHYIO B BUJIE TEKCTA,
CXEMBI, TaOJIHIIbI.

-BUJCTb AHAJIOTUHU U
HMCII0JIB30BaTh UX IPU OCBOCHUH
MPHEMOB BBIUHCIICHUIA;
-KOHCTPYHUPOBAaTh
TEOMETPUUIECKHUE (b]’[l"yphl n3
3aJIaHHBIX YacTeil; J0CTpauBaTh
4acTh JI0 3a1aHHOI
TeOMEeTPHYECKOil (UrypBbI;
MBICJICHHO ACJIUTh
reoMeTpuyecKyio Gurypy Ha
YacTH;

-COMOCTABIATH HHPOPMALHIO,
MPEJICTABIECHHYIO B Pa3HBIX
BHJIAX;

-BBIOMPATh 3aJ[aHKE U3
TNPEIOKEHHBIX, OCHOBBIBASICHh HA
CBOMX HHTEpecax.

B cdepe mnosnaBatensueix YVY/|
BbIITYCKHUKH Hay4arcs
BOCIIPUHUMATh W aHAJIM3UPOBATH
cooOLIeHNsT M BaKHeHIIHe HX
KOMITOHEHTBI-TEKCThI,
HCIIOJIB30BaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA, B TOM
YHCII€ OBIAAEBAIOT JIEHCTBHEM
MOJEIUPOBAHHUS, a TAKXE
LWHAPOKUM CHEKTPOM JIOTUYECKUX
JefcTBHI M omepanuil, BKIIOYas
06U.II/IC TIpPUEMBI PEILICHUA 3a1a4

--COTPY/IHHYATh C TOBAPHILAMU
YU BBIIOIHEHNUH 33 [aHHIL:
YCTaHABIUBATh U COOJIIONATH
0ouepéNHOCTh AeHCTBUIA,
CPaBHUBATh MOJIyYCHHBIC
Ppe3yIbTaThl, BBICITYIIHBATh
HapTHEepa, KOPPEKTHO COOOIATh
TOBapHuIly 00 omunbKax;

-3a/1aBaTh BOIPOCHI C LIEIIbIO
MOJTy4EHHUS HY)KHOM
uHpopmalmu;

-OpraHU30BbIBATh
B3aHMOIPOBEPKY BHIIIOIHEHHOM
paboTsl;

-BBICKa3bIBaTh CBOC MHEHHE TIPH
00CyXICHUH 3a1aHUS

B chepe KOMMYHMKATHBHBIX YYX
BBIITYCKHHKH NPHOOPETYT yMEHHS
YYHTBIBATH MO3ULUIO
cobeceIHHKa(IAPTHEPCTBA),
OPraHU30BBIBATh U OCYIIECTBISATH
COTPYAHHUYECTBO M KOOIEPALHUIO C

yuuaTenem u CBEpPCTHUKAMHU,

aJICKBaTHO BOCIIpUHUMATH u
nepeaaBarh uHdopmanuio,
oTobpaxarhb MIPeMETHOE
coJepKaHHe " YCIOBHS
JIeATEIbHOCTH B COOOIUEHHSX,
BaOKHEHIIUMH KOMIIOHCHTAMH
KOTOPBIX SIBJISIFOTCA TEKCThI
3a/1aHUi.



CONEP/KAHHUE ITPOI'PAMMABI (34uaca)
Apudpmeruka

HartypaabHble ynciaa. CreneHb ¢ HaTypalbHbIM IIOKa3aTEJIEM.

PauunonanbHbie yncaa. Monynb (abcontoTHas BenuuuHa) yncia. CpaBHEHHE pallMOHAIBHBIX
yucen. ApudMeTHuecKkue IeHCTBUA C paloOHAIBHBIMU 4YuciaMu. CTeneHb ¢ IEeNbIM MOKa3aTeleM.
YucnoBble BbIpaXKEeHUs, TOPSIOK AEUCTBUI B HUX, MCIIOJIb30BaHHE CKOOOK. 3aKOHBI apU(pPMETHUECKUX
JEUCTBUMN: IIEPEMECTUTEIIbHBIN, COYETATENIbHBINA, PACTIPEACIUTEIbHBIN.

HeiicTBuTenbHBbIE yncaa. KBanpatHbsiii kopeHb U3 yncia. Kopenb Tperbeit crenenu. [lonarue o
KOpHE N-Ooi CcTenmeHu U3 uucia. JelcTBUTENbHBIE YMCiIa Kak OECKOHEUHbIE JECATUYHBIE ApOOH.
CpaBHeHHE J€HCTBUTENBHBIX YHUCEN, apU(PMETHdYecKHe MAEUCTBUS HajJ HUMHU. OTalbl pa3BUTHS
NpeJCTaBIeHUN 0 yucie. M3mepeHus, npuOmmKenus, oueHKU. Pa3Mepbl 00bEKTOB OKPYXKAIOIIET0 Hac
Mupa (0T 3JEMEHTApHBIX YacTHIl 10 BceneHHoi), ATUTEIbHOCTh MPOLIECCOB B OKPYIKAIOIIEM HAC MUPE.
[IpencraBnenue 3aBUCUMOCTH MEX]y BeTUYMHAMH B BUze Gopmyll. BeineaeHnne MHOKHUTENS — CTETIEHU
JECSITU B 3aIIMCH YUCIIA.

Auredpa

Anrebpanueckue apoOu. ApudMeTHYecKHe OIeparuud Haja aareOpaundecKuMH  JIPOOsSMH.
bykBeHHble BbIpakeHHUs (BBIpAXKEHMSI C IEPEMEHHBIMH). YncI0BOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHHUSI.
JlonycTUMble 3HAa4YeHUs IEPEMEHHBIX, BXOAALIMX B aireOpamueckue BbIpaxkeHus. lloacraHoBka
BBIPQXEHUII BMECTO NepeMeHHBbIX. PaBeHCTBO OYKBEHHBIX BblpaxxeHHM. Toxk1ecTBO, 10Ka3aTeabCTBO
ToxkaecTB. [IpeoOpazoBaHMst BbIpaXKEHUH.

CBoiicTBa CcTENEHEH ¢ 1ebIM Moka3zaresieM. MHorowiensl. ClioKeHue, BBIYUTaHNuEe, YMHOKCHUE
MHOrowieHOB. DOpMyJbl COKpAILIEHHOI'O YMHOXEHHS: KBaJpaT CyMMbl M KBaJgpaT pa3HOCTH, KyO
CyMMBI U KyO pasHocTH. Dopmyrna pasHOCTH KBaJApaToB, (opMysa CyMMBI KyOOB M pa3HOCTH KyOOB.
PasnoxeHne MHorouneHa Ha MHOXUTenu. KBagpaTHbI TpexuieH. BeiaeneHue mosHOro kBajpara B
KBaJpaTHOM TpexuneHe. Teopema Buera. Pa3nokeHne KBagpaTHOro TpeXw/IEHAa Ha JIMHEHHBIE
MHOKHTEIU. MHOrouIeHsl ¢ OQHON nepeMeHHoM. Crenenb MHOrowaeHa. Kopenb MHOrowieHa.

Anrebpanyeckas 1podb. Cokparienue apodeii. JlelicTBus ¢ aredpandecKiuMu Ipo0sMHu.

PanyonanbHble BbIpaXeHHs U UX HpeoOpa3oBaHus. CBoilcTBa KBaJpaTHBIX KOpHEH M HX
IIPUMEHEHUE B BBIUNCICHUSIX.

VYpaBHEHMS U HEPABEHCTBA. YpaBHEHHUE C OJHOMN nepeMeHHOU. Kopenp ypaBHeHus. JluneitHoe
ypaBHeHHe. KBajpaTtHoe ypaBHeHue: ¢opMmyla KOpHEH KBaJpaTHOrO ypaBHEHUs, PemieHue
panuoHaIbHBIX ypaBHEHMU. [IpuMepsl peleHus ypaBHEHMI BBICIIMX CTENEHEH; METOJbl 3aMEHbI
IIEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIIH.

VYpaBHEHHE C ABYMs NEPEMEHHBIMM; PELICHHE YpaBHEHUS C JByMs IepeMeHHbIMU. CHcrema
ypaBHEHUH; pemieHue cuctembl. CHucTeMa JABYX JIMHEMHBIX YpaBHEHUH C JABYMs I€PEMEHHBIMH;
peleHre MOJCTaHOBKOW M alreOpanyecKuM CIIOKEHHEM. YpaBHEHUE C HECKOJIbKMMHU IEepPEeMEHHBIMU.
[IpuMmepsl perieHns HeNMMHENHBIX cucTeM. [Ipumeps! peleHns: ypaBHEHHN B LIEJIbIX YUCIaxX.

HepaBeHcTBO ¢ onHOM mepeMeHHOU. Pemienue HepaBeHcTBa. JIMHENWHBbIE HEPABEHCTBA C OJHOMN
nepeMeHHoll M ux cucrembl. KBagpatHele HepaBeHCTBa. [lpumepbl pemieHus IpoOHO-TMHEWHBIX
HEPABEHCTB.

UucnoBele HEpaBEHCTBA M MX CBoOWcCTBA. JloKa3aTeslbCTBO YHUCIIOBBIX M alredOpanvecKkux
HEPABEHCTB.

Ilepexox or cioBecHOH  (POPMYJHUPOBKH  COOTHOIIEHMH  MexAy  BeJUYHHAMU
aqredpanyeckoil. Pemenne TeKCTOBBIX 32124 aJIre0pan4ecKuM crnocooom.

YucnoBble mnociegoBatenbHocTH. [loHstue mnocnenoBatensHOoCTH. Apudmernyeckas u
reomeTrpuueckas mporpeccud. Dopmynbl o0mero uiaeHa apuMETHYECKOW M TeOMETPHUYECKOU
MIPOrpeccuii, CYMMBI MIEPBBIX HECKOJIBKHUX YJICHOB apU(pMETHUECKON 1 T€OMETPUIECKON MTPOrpecCuil.

Yucaosble pynkuum. [lonstue pynkuuu. O6nacts onpenenenust GpyHkuuu. Criocodsl 3a1aHus
¢byaknuu. I'paduk GyHKIMM, Bo3pacTaHWe M YObIBaHME (QYHKIMM, HauOoOJblliee U HauWMEHBIIIEe
3Ha4YeHus1 QYHKLINHU, HYIU QYHKIUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB GyHKIUH.

OYHKINK, OMNHUCHIBAIOLIME TNPSAMYI0O M OOpaTHYI MpPOMOPLHUOHAIBHYI 3aBHUCHUMOCTH, HX
rpaduku. JluneitHas QyHkuus, ee rpaduk, reoMeTpuuyeckuid cMmbica Koddduuuentros. ['mnepOora.
KBanpartuunas ¢ynkuus, ee rpaduk, napadona. KoopauHarel BepIIMHBI Mapadboibl, OCb CUMMETPHH.



Cmenennvie @yukyuu c HamypaibHulM noxazamenem, ux ecpaguxu. I'padukn (QyHKIMHA: KOpPEHb
KBaJpaTHBINA, KOpEHb KyOW4eckuid, Moaynb. Mcmonp3oBanue rpadukoB (YHKIUN IS pelIeHUs
YPABHEHUU U CUCTEM.

[Tpumepsl rpaduyeckux 3aBUCUMOCTEH, OTpaXKaroIIMX peajibHble NpOLEecChl: KoseOaHue,
MIOKA3aTeNbHBIN POCT; YuUCI06ble QYHKYUU, ONUCLIBAIOWUE MU NPOYECCHL.

[TapannensHblil nepeHOC rpadUKOB BIOIb OCEH KOOPAUHAT U CUMMEMPUS OMHOCUMENLHO OCell.

Koopaunarsl. 1300paxxeHue yncen ToukaMu KOOPAUMHATHOM MpsMON. I'eoMeTpruueckuil cMbIC
MOIyasl 4Mcia. YucaoBble NPOMEKYTKHM: HHTEpBAJ, OTPE30K, Jyd. Dopmyna paccmosHus mexicoy
MOYKAMU KOOPOUHAMHOU NPAMOII.

JlexkapToBbI KOOPAMHATHI HA INIOCKOCTU; KOOpAMHATBI TOUKH. KOoOpauHaThl cepeuHbl OTPE3Ka.
dopmyia pacCTOSHUS MEXKIy IBYMsI TOYKAMH TIOCKOCTH. Y paBHEHUE NPSMOMA, YIrI0BOH K03 HULIMEHT
IIPSIMOM, YCJIOBHE IapajuIEIbHOCTU NPAMBIX. Y paBHEHUE OKPYKHOCTH C LIEGHTPOM B Hayajle KOOpAUHAT
U 8 110O0U 3a0AHHOLL MOYKe.

['paduueckas uHTEpHpeTalus YPaBHEHUN C IByMs MEPEMEHHBIMU U UX CHUCTEM, HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus

HavyajbHble IOHATHS U T€OPEeMbI FT€OMETPHH.

BO3HUKHOBEHNE T'€OMETPUHN U3 IPAKTHKU.

['eomeTpuyeckue GuUrypsl u Teaa. PaBeHCTBO B TEOMETPUH.

Touka, npsiMast ¥ IJIIOCKOCT.

[ToHsiTHE O TEOMETPUUECKOM MECTE TOUEK.

Paccrosnue. Otpe3ok, ay4d. JIomaHas.

VYron. Ipsmoit yron. Octpeie U Tymnble yribl. BepTukanbHble M cMeXHbIE YIibl. buccekTpuca
yIja i €€ CBOWCTBA.

[TapannenpHple M mnepecekaroniyecss mnpsimblie. llepneHAMKYISIpHOCTh MNpSAMBIX. TeopeMbl 0
[apAJUIEIBHOCTH M INEPHEHIUKYISAPHOCTH NpAMbIX. CBONCTBO CEpPEIUMHHOIO NEPIEHIUKYJsApa K
otpe3Ky. [lepneHaAuKysp U HaKJIOHHAs K NpsAMOil. MHOroyroiabHUKU. OKpYKHOCTb U KPYT.

TpeyronbHuk. IIpsMoyrospHble, OCTPOYrOJIBHBIE, U TYIOYIOJbHBIE TPEYrOJbHUKH. BbIcoTa,
MeauaHa, OHMCCEeKTpuca, CpeaHss JMHUS TpeyrojbHUKAa. PaBHOOEIpPEHHbIE M PAaBHOCTOPOHHUE
TPEYroJIbHUKHU; CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Tpusnaku paBeHcTBa  TpeyroibHUKOB. HepaBeHcTBO  TpeyroibHuka. CyMma — yrios
TPEYrojbHUKA. BHEIIHME YIJIbI TpEeyrojibHUKA. 3aBUCUMOCTb MEXIY BEJIMYMHAM CTOPOH W YIJIOB
TPEYrOJIbHUKA.

Teopema @aneca. [lonobue TpeyroabHUKOB; Ko3(duuueHt noxodus. IlpuzHaku nonodus
TPEYrOJIbHUKOB.

Teopema Iludaropa. IIpusHaku paBeHCTBAa MPSMOYTOJBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC OCTPOro yria MpsIMOYTOJIbHOTO TpeyrojabHuKa U yrinoB ot 0° no 180°; npuBeneHue
K ocTpoMy yriay. PemeHue mnpsAMOYTroNbHBIX TpPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAeCTBO. DOPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOI0 M TOTO K€ yria.
Teopema KOCHHYCOB M TeopeMa CHHYCOB; NPHUMEpbl MX NPUMEHEHHS /JI BBIUYHCICHMS JJIEMEHTOB
TPEYrOJIbHUKA.

3aMeuaTeNIbHbIE TOYKHM TPEYrOJIbHHKA: TOYKH IEPECEUEHMs] CEPEIUHHBIX IEPIEHANKYISPOB,
OMCCEKTpUC, MEHAH.

YeroipexyroiabHuk. [lapannenorpamM, ero cBoiictsa u npusHaku. [IpsMoyronbHuK, KBagpar,
poMO, UX cBOICTBa U Mpu3Haku. Tpanenus, cpeaHss JUHUS Tpaneu; paBHOOEIpEHHAs Tparelus.

MHoroyrojbHuKH. Beimykibsie MHOTOyroibHUKH. CyMMa yIiioB BBITYKJIOIO MHOTOYIOJbHUKA.
BrnncanHble v onricaHHbIE MHOTOYTOJIbHUKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

Oxpy:xHocTb U Kpyr. Llentp, pannyc, nuamerp. yra, xopaa. Cexrop, cerMeHT. LleHTpanbHbIi,
BIIMCAHHBIM Yroj; BeJIMYMHA BIMCAHHOTO yria. B3anMHoe pacmnosokeHue npsiMoi U OKPY>KHOCTH, 08X
oxkpyacnocmeti. KacarenbHasi U ceKylash K OKPYXHOCTH, PaBEHCTBO KacaTEJbHBIX, IPOBEACHHBIX W3
OJIHOM TOYKH. MempuuecKkue coomHouieHus 8 OKPYICHOCMU: CEOUCMBA CEKYWUX, KACAMENbHbIX, XOPO.

OKpy’KHOCTb, BIMCaHHAas B TPEYrOJIbHUK, U OKPYKHOCTb, ONHCAaHHAs OKOJO TPEYrOJbHUKA.
Bnucannele 1 onMcaHHbIE YETBIPEXYTOJBHUKU. Brucanuvie u OnucanHvle OKPYICHOCMU NPAGUTLHOSO



MHO20Y20/IbHUKA.

N3mepenune reomerpuyeckux BeJu4uH. JlnnmHa oTpe3ka. JiMHa JIOMaHOW, MEPUMETP
MHOT'OYTI'OJIbHUKA.

PaccrossHue ot TOoukM 10 mnpsAMoM. PaccTosHue Mexay napaiedbHbIMU NpAMbIMU. JlnuHa
OKPYKHOCTH, 4yucio [; mumHa nyru. Benmuuna yrna. I'pagycHas mepa yriia, COOTBETCTBHE MEXKIY
BEJIMYMHOM YIJIa U JUIMHOU YT OKPY>KHOCTH.

[TonsiTre o IOmMAIM MIOCKKUX (hUryp. PaBHOCOCTaBIIEHHBIC U PABHOBEIMKUE (PUTYPHI.

[Inomanes npsamoyronapHuka. Ilnomane mnapamwienorpamMma, TPEyroJbHUKA U Tpaneuuu
(ocHOBHBIE (hopMyIIBI). POPMYIIBI, BEIPAXKAOIIME TUIOMIAh TPEYTOJIbHUKA: Yepe3 BE CTOPOHBI U yroil
MEXIYy HUMH, yepe3 nepumemp U paouyc 6NUCAHHOU OKpydcHocmu, gopmyna Iepona. Ilnowads
yemuvipexy2oavbruka. I1nomanes kpyra u 1miomaas CeKTopa.

CBs13b MeX 1y IUTOIAASIMU TOJOOHBIX QUTYD.

DNIEMEHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPHH BEPOSITHOCTEH

HoxazarenbctBo. OnpeneneHus, AOKa3aTelbCTBAa, AaKCHUOMbI U TEOPEMBI;  CIIEICTBHUSL.
Heo6xonumelie u nocratounsie ycioBus. Kontpnpumep. [lokazarensctBo ot mpotuBHOro. IIpsmas u
oOpaTHast TEOPEMBI.

[TorsiTHe 00 aKCMOMATHKE M aKCHMOMATHYECKOM IOCTPOCHHM TreoMeTpuH. [IAThIii moctynmar
OBKJIMAA U €r0 UCTOPUSL.

MHoxxectTBa U KOMOMHaropuka. MHOXECTBO. OJIEMEHT MHOXECTBA, IOJMHOKECTBO.
O0benuHeHme U nepecedyeHne MHOkecTB. Jlnarpammsl Diinepa.

[Tpumeps! perreHrss KOMOMHATOPHBIX 3a/1a4: IIepedop BapUaHTOB, TPABUIIO YMHOKCHUS.

Craructuueckue nansble. [IperncraBieHue AaHHBIX B BUAE TaOmuUL, auarpamm, IpaduKoB.
Cpennue pe3ynabTaToB u3mepeHuil. [IoHsTHE O CTaTUCTUYECKOM BBIBOJ/IE HA OCHOBE BBIOOPKH.

[TonsiTvie ¥ IpUMEPHI CITYYAMHBIX COOBITHIA.

BepositHocTs. YacToTa cOOBITHSA, BEPOSTHOCTb. PaBHOBO3MOKHBIE COOBITHS M TOACYET HX
BeposATHOCTH. [IpeacraBieHre o reoMeTpuiecKoil BEpOATHOCTH.

HUTOroBblii KOHTPOJIbHBII TECT.
[Iporpamma 3JI€KTUBHOTO Kypca COAECPKUT TPU MOTYJIS:
«Anzeopan(l u 2 ywacmu), «I'eomempuan(lu 2 uacmu), «Peanvnas mamemamura.

B moayse «Aaredpa» orpaGaThIBAalOTCSI HAaBBIKM PELICHUs ajreOpanyeckux 3ajaHuil 1 yactu
KMM OI'3. D10 3amanus ¢ BLIOOPOM OJIHOTO OTBETA U3 YETHIPEX MPEIOKEHHBIX BAPUAHTOB, C KPATKUM
OTBETOM M Ha COOTHECEHHE, C 3alMChI0 pelieHusa. B aTom O10ke nmpoBepsieTcst BlaJieHue OCHOBHBIMU
AITOPUTMaMH, 3HAHWE W TIOHUMAaHWE KIFOYEBBIX DJIEMEHTOB COJEpXKaHUs (MaTeMaTHYECKUX MOHSATHH,
UX CBOWCTB, NMPHUEMOB pELICHUs 3aJad U IIp.), YMEHHUE MO0Jb30BaTbCd MaTeMaTHYECKOW 3aluchio,
NPUMEHATh 3HAHUS K PEIICHHI0 MaTeMaTHYeCKUX 3ajad, HE CBOISIIMECS K NPSIMOMY NPHUMEHEHHIO
aJIrOpUTMAa.
3aaHus 2 4acTW HAINpaBICHB HA MPOBEPKY BIJICHUS MaTEPHAJIOM Ha TOBBIIICHHOM YPOBHE.
Wx Ha3HaueHne — nudepeHIpoBaTh XOPOLIO YCIEBAOMUX IIKOJIBHUKOB MO YPOBHSAM IOJATOTOBKH,
BBSIBUTH HamOoJiee TOJATOTOBJICHHYIO YacTh BBITYCKHHKOB, COCTAaBIISIONIYI0 TTOTSHIMAIBHBINA
KOHTHHT€HT NPOQMIBHBIX KJIACCOB. DTH YaCTH COJEpKaT 3aJlaHHsl MOBBILIEHHOTO YPOBHS CIOXHOCTH,
KOTOPBIE HAIIPABJICHBI Ha IPOBEPKY TAKUX KAYECTB MaTEMATUYECKON MOATOTOBKU BBIITYCKHUKOB, KaK:
- YBEpPEHHOE BIIajIeHHEe (POpPMaTIbHO-ONEPAaTUBHBIM alre0pandyeckuM anrmapaTrom;
- YMEHHE PEHINTh TUIAHUMETPHUYECKYIO 3alady, NMPUMEHSS Pa3JInYHbIE TEOPETUYECCKHE
3HaHUS Kypca FeOMETpHH;
- YMEHHE PEeNINTh KOMIUICKCHYIO 3a/1a4y, BKIFOYAIONIYI0 B CE€Osl 3HAHHS W3 PAa3HBIX TeM
Kypca;
- YMEHHE MaTeMaTWYeCKH TPAaMOTHO M SICHO 3alicaTh peIIeHUe, NMPUBOIS TIPHU ITOM
HE00XO0/IMMbIE TOSICHEHNSI U 0OOCHOBaHUS;
- BJIaJICHHE IIMPOKHM CIIEKTPOM MTPHEMOB U CIIOCOOOB PaCCyKIACHUH.




Moayab «I'eomeTpusi» conepxut reomerpudeckue 3anaun 1 vactu KUM OI'D. B stom 610ke
MOBTOPAIOTCS  OCHOBHBIE TIE€OMETPUYECKHE CBEJIEHHMs, M OTpadaThIBaeTCsl HAaBBIK pELICHUs
reOMETPUUYECKUX 3aau.

3ajaHys yYacTW 2 HalpaBlieHbl Ha IPOBEPKY YMEHHs pellaTh IUIAHUMETPUUYECKYIO 3ajady,
IIPUMEHSISI pa3IMYHbIE TEOPETUUECKUE 3HAHUS Kypca F€OMETPUM; YMEHUS MaTEMAaTUYECKU I'PaMOTHO U
SCHO 3alMChIBaTh pEIEHUE, MPUBOJSL IPU ITOM HEOOXOAMMBIE MOSICHEHUs] 1 OOOCHOBAHUS; BIIaJICHUE
[IMPOKHUM CHEKTPOM IIPUEMOB U CIIOCOOO0B PACCYKIACHUH.

Mopnyabs «PeanbHas maremaTnmka» cojaepxutr 3agaud 1 yactu KMM OI'D. Ilpakrtuko-
OPUEHTUPOBAHHBIC 33aJaHUS IOYCPKUBAIOT BAXKHOCTh OCBOCHUS TAKUX MaTEMATUYECKUX KOMIIETCHIUH,
KaK YMEHUE PUMEHATH 33JaHUs B IPAKTUYECKOM KU3HU U B CMEKHBIX 00JIaCTAX.

HTorosoe 3aHsiTHE MpeIIIoaraeT NpoBeJCHUE KOHTPOJIBHOIO TeCTa 10 MarepuanaMm B (opme

oro.

MeToauyeckuii KOMMEHTApPHii. DJEKTHBHBIC 3aHATHS IO KaXJIOH TeMe IIeJIecCO00pa3Ho
pa3buBate Ha sTanbl (Omokm). Kaxkmas Tema HaumHAeTcs C IMOBTOPEHHS OCHOBHBIX TEOpPEM U
dbopmys, a TakKKe pacCMOTPEHHUsS HOBBIX, HE BXOJASIIMX B OCHOBHYI IIpOrpaMMy, HO
HEOOXOIMMBIX NPU pPEIICHWH psga 3aJad Ha dK3aMeHe. Briiensercs mepBboiii 010k «OCHOBHBIC
cBefeHus». Jlis HSKOHOMHUH BpPEMEHM MCHOJIb3YIOTCA TaOiauubl (pa3gaTOuyHbBIA MaTepuan) ¢
dbopMynaMu U pUCYHKAMH, OTIOPHBIE TUTAKATHI, CIIAHI0Bast IPE3CHTALIHSI.

Bropoii 610k «PemaeM BMecTe» npeanosaraeT pa3doop peleHni OMOpHbIX AEMOHCTPALIMOHHBIX
3aJa4, UCTOJB3YIOUIMX OCHOBHBIC TEOPEMbI M (OPMYJBI JAHHOTO pasfelia M peliaeMble pa3sHbBIMH
croco0amy, TOBTOPSIETCS alrOPUTM peIIeHUs 3ajad [0 TeMe. YUuTeleM YIENAeTcsl Cepbe3HOoe
BHUMaHHE pa300py TUNHYHBIX OIMMHMOOK B XOA€ pEUICHUS 3aJaHus, a TaKXKe 3alich OTBETa B
9K3aMEHALMOHHBIA OnaHk. Pemrarorcs 3agaHus w3 yactu | SK3aMeHAlMOHHON pPaboOThl ¢ BHIOOPOM
OJIHOTO OTBETa M3 YEThIpEX IPENJIOKEHHBIX BapHaHTOB, C KPaTKUM OTBETOM U Ha YCTaHOBJIEHUE
COOTBETCTBHS MEXy 0OBbEKTaMH JIBYX MHOXKECTB.

3aHATHE MPOJOJDKAETCA PELICHUEM 3a7ad TPYNINaMH U CaMOCTOSITEJIbHBIM PEIICHHEM. OTO
onmoku «Pemaem B rpymnmax» M «Pemaem camm». B Xoze pemeHus 3aad  peKOMEHAYETCs
pUAEpKUBATHCS NpuHLIUIA «OT IPOCTOrO K CI0KHOMY» I10J1 PYKOBOJICTBOM YUUTEISL.

Yuutenb MOXKET CIUIAaHMPOBAaThb YPOKM MapHOW paboThl, TIJe ydaluecs TOTOBATCS K
CaMOCTOSITEIbHON U KOHTPOJIbHON padoTe, 3a4eTy, 3alluTe IPOeKTa.

Yyurento HEOOXOIUMO TMOOUIPATh CTPEeMIIEHHE Yydamuxcs paboTarh B HHIUBUAYAJIbHOM
pexxume. Ha Bcex Tumax 3aHATHI YyUUTENIO cIeAyeT MOJEpKUBATh aKTHBHBIA TUAJOr C yYalllUMHUCH.
Y4auTenp CHUCTEMAaTHYECKU OCYIIECTBISIET MOHUTOPHUHI JOCTHXKEHMsI OO0s3aTENIbHBIX pPE3y/IbTaToB
0o0yueHus, CBOEBPEMEHHO OCYIIECTBIIAET KOPPEKIINIO 3HAHUM ydaluxcs.

Annapam Konmpona.

B mpomecce ocBoeHns ydamuMuCs KaxKJIOTO MOIAYJSL Kypca NPEeIyCMOTPEHO IPOBEICHUE
TPEHUPOBOUHBIX TECTOB M CaMOCTOSITEIbHBIX padOT, MO3BOJAIOMIMX TMPOBOAUTH TEKYIIUH U
TEMAaTHYECKUI KOHTPOJIb 3HAHUM U YMEHUH ydalmuxcs. B KOHIle n3ydeHHs Kypca POBOAUTCS UTOTOBas
KOHTpOJIbHast padoTa.

TpeHnpoBOYHBIE TECTHI M CaMOCTOSITENbHBbIE pPa0OThI, HalEJICHHbIE HA IPOBEPKY 3HAHUU
OCHOBHBIX TEOPETUYECKUX CBEICHUM, OLICHUBAIOTCS «3a4TEHO» (IIPU YCIOBUU BBIIIOJIHEHUU HE MEHEe
75% npenIoXKEeHHBIX 3aJaHul) WK «HE 3a4TeHOo». MToroBas KOHTpoJibHas paboTa COCTaBISETCS MO
matepuanam B ¢popme OI'D. Ilpu cocraBieHnn pabOThl YUUTENb MOXKET MCIOJIb30BaTh MaTepHajbl U3
CIIMCKA JINTEepaTyphl, PEKOMEHIOBaHHBIE I OPraHU3aluy NOAroToBKY K OI'D.

OcyiecTBieHHE KOPPEKLUMU 3HAHWM ydyalMxcs NPOBOJUTCS HAa OCHOBAaHMM MOHMTOPHHIA
OTCJIC)KUBAHUS Pe3yNbTaToOB 00yueHus. B TeueHne n3yueHus JaHHOTO 3JEKTUBHOTO Kypca 3aroiIHseTcs
TabIuIa, B KOTOPOH cojiepKaTcs pe3ynbTaThl BBITOJHEHHS TECTOB U CaMOCTOSTEIbHBIX PadoT.

Y4eOHO- TeMaTHUYeCKM MJIaH

Ha3Banue (Tembl) MOayJIst Koanu N3 Hux

€CTBO T p
4acoB




eopus aKTHKa
Anrebpanueckue 3a1aHus 0a30BOr0 ypOBHS 13 7 6
I'eomerpuueckue 3a1aun 6a30BOTO YpOBHS 6 3 3
PeanbpHas maremaTuka 6 4 2
3aaHus MOBBIIICHHOTO YPOBHS CI0XKHOCTH 4 2
Hrorosoe 3anarue 3 - 3
OO0111€e€e KOJIMYECTBO YacOB 34 1 16
8

Monayab 1. Ancebpauueckue 3a0anus 6a306020 ypoeHs.

BBenenne: menb M comepikaHUE SJEKTUBHOTO Kypca, ¢opmbl KOHTpoisi. OOBIKHOBEHHBIE U
necsituunble  Apodu. CranmapTHbeld Bua uyucia. OKpyrjieHWe W CpaBHEHHE uuceld. byKBeHHbIE
BolpakeHus.  OOmacth gomycTHMbIX 3HadeHud. @Dopmysbl. CTemeHb ¢ IETbIM  OKa3aTeJIeM.
Mmuorounensl. IIpeobpazoBanue BblpaxkeHuil. Pa3znokeHne MHOTOWIEHOB HAa  MHOXHTEIH.
AnrebOpanueckue apoou. CokpamieHue anredbpamdeckux apooOeit. [IpeoOpasoBaHusi palMOHAIBHBIX
BblpakeHuii. KBanpaTHeie kopHU. JIMHeWHbIEe W KBajApaTHbie ypaBHEHHs. CHUCTEMbl ypaBHEHHI.
HepaBeHcTBa ¢ OIHOM IIEPEMEHHOM M CUCTEMBl HEpaBEHCTB. PelleHHMe KBaJIpaTHBIX HEPABEHCTB.
[TocnenoBarenbHOCTH W Tporpeccuu. PexyppenTtHble (opmynbl. 3agaud, peliaeMble C MOMOIIBIO
IIPOrPECCUM.

Uucna Ha koopauHaTHOM mpsiMoil. [IpencraBieHne pelieHW HEPAaBEHCTB M HUX CHUCTEM Ha
KoopauHATHOU Tipsimort. DyHkiuu u rpaduku. OCOOCHHOCTH pPAaCHOJIOKEHUS B KOOPAMHATHOU
IJIOCKOCTH TpaUKOB HEKOTOPBIX (YHKIHMM B 3aBHCHUMOCTH OT 3HAUYEHHUS MapaMeTpOB, BXOJIANINX B
(dbopmyIbl. 3aBUCHMOCTD MEXTy BETUYHHAMHU.

Moayab 2. I'eomempuueckue 3a0auu 6a306020 yposHsi.

TpeyronbHUKH, YETHIPEXYTOJIbHUKN. PaBEHCTBO TPEYyroibHUKOB, 0og00ue. DPopMyJIbl MIIOIIAH.
[IponopuunonanbHbie 0Tpe3KU. OKPYKHOCTH. YTJIbl: BIMCAHHBIE U LIEHTPAJIbHBIE.

Monyas 3. Peanvnaa mamemamuxa.

[Ipouentsl. CocTaBieHUE MATEMATHUYECKOW MOJEIIN IO YCIIOBUIO 3a7aud. TeKCTOBbIE 3a/1aUn Ha
MpaKTUIeCKUid pacueT. UreHne rpadMkoB W JuUarpaMM. DJIEMEHTHl KOMOWHATOPUKH, CTATUCTUKUA U
TEOpUHU BEPOATHOCTEH. BhipakeHre BeTUYHHBI U3 (POPMYIIBI.

3a0anus noGvlUIEHHO20 YPOBHA CTLONCHOCHIU.

[IpeoOpazoBanus anrebpanveckux BBIPRKEHUN. YpaBHEHUS, HEPABEHCTBA, CHCTEMBI.
UccnenoBanue ¢ynknmu u noctpoeHue rpaduka. Kycouno-zamanusie Qynkiuu. Iloctpoenue
rpadukoB ¢ MOAyJeM. 3a/ladl Ha JBIKEHUE. 3a1auu Ha cMecH, CIuiaBbl. CIIOKHBIE MPOIEHTHI. 3a1auu
Ha COBMECTHYIO paboTy. 3aJaHusi Cc MapaMeTpoM: HccienoBaHue IpadukoB (yHKIUH, pelieHue
YpaBHEHUN M HEPABEHCTB C MapaMeTpoM. 3HAKU KOPHEW KBaJpaTHOTO TpexuseHa. PacnonoxeHue
KOpHEH KBagpaTHOro TpexwieHa. I[lapamerpsl @, b, C W KOpPHM KBaJpaTHOTO TPEX4WICHA.
I'eomeTprueckue 3agaun.

Hmozoeoe 3anamue. 1IpoBeieHre NTOTOBOTO KOHTPOJIBHOIO TECTA
KajengapHo-reMaTuieckoe NJIaHMPOBAHHUE

Jlata
Ne Tema 3anaTusa
[Tnan ®akr | [Inan ®dakT
Mooyns 1. Anzedbpauueckue 3ad0anusn 6a306020 ypoeHs
(13 uacoes)

1. OOBIKHOBEHHBIE U ACCITUYHBIC POOH.

CraHmapTHBIN BUJ YHCTIA. 02.09.2021 01.09.2021
2. Tpenuposounvie sapuanmul. CamocmosamenvHast

paboma. 09.09.2021 08.09.2021
3. JIuHeiiHbIe U KBaJApATHBIC YPABHEHUS. 16.09.2021 15.09.2021
4. JIunelinble ¥ KBapaTHbIe HepaBeHCTBA. CUCTEMBI

HEPaBEHCTB. 23.09.2021 22.09.2021




Jlata

No Tema 3angaTus
[1nan @axr | [1nan daxkr
5. Tpenuposounvie sapuanmul. Camocmosamenvhasl
paboma. 30.09.2021 29.09.2021
6. Uucna Ha KoopauHaTHOU npsimoit. [Ipeacrasinenne
pelleHni HEPaBEHCTB U UX CUCTEM Ha KOOPJAUHATHON
MIPSIMOU. 07.10.2021 06.10.2021
7. I'paduku PyHKIMI 1 MX CBOKCTBA. 14.10.2021 13.10.2021
8. Tpenuposounvie sapuanmul. Camocmosamenvhasl
paboma. 21.10.2021 20.10.2021
9. MHorounensl. Ainredpandeckue Apoou, CTETICHH.
JlomycTrMple 3HaYCHUS TIEPEMEHHOM. 04.11.2021 03.11.2021
10. Tpenuposounvie sapuanmol. CamocmosamenvHasl
paboma. 11.11.2021 10.11.2021
11. UYucnossle mocneaoBarenbHocTu. [Iporpeccun. 18.11.2021 17.11.2021
12. Tpenuposounvie sapuanmol. CamocmosamenvHasl
paboma. 25.11.2021 24.11.2021
13. Obodwarowuti mecm mooyns «Aneebpay 6a308020
VDOBHSL. 02.12.2021 01.12.2021
Mooyns 2. I'eomempuueckue 3adauu 6azo06020 yposms (6
uacoe)
Tpeyronbauk. YetbipexyroabHUK. OKPYKHOCTb. 09.12.2021 08.12.2021
14. Tpenuposounvie apuanmuol. Camocmosamenvhasl
paboma. 16.12.2021 15.12.2021
15. YerbipexyroabHuku. TpeyronbHuk. OKpyKHOCTb U
KpYT. 23.12.2021 22.12.2021
16. Tpenuposounvie sapuarnmol. CamocmosamenvHasl
paboma. 13.01.2022 12.01.2022
17. TpeHnpoBOYHBIE 33/TaHUSL. 20.01.2022 19.01.2022
18. Ob6obwarowuii mecm mooyis «I eomempusy
0a306020 yposHsl. 27.01.2022 26.01.2022
Mooyns 3. Peanvnaa mamemamuxa (6 uacos)
19. UreHue rpad)MKoOB U AUATPAMM. 03.02.2022 02.02.2022
20. TexcToBble 3a7]aun HA MPAKTUYECKUN pacyer. 10.02.2022 09.02.2022
21. Tpenuposounvie sapuanmol. CamocmosmenvbHasl
paboma. 17.02.2022 16.02.2022
22. Pemenwie 3a1a4 mpakTHYECKOM HATTPABICHHOCTH. 24.02.2022 23.02.2022
23. DeMEeHTHl KOMOMHATOPUKH W TEOPUU BEPOSTHOCTEH. | 03.03.2022 02.03.2022
24, Oboowarowuti mecm mooyns « Peanvnas
MAMeMamuray. 10.03.2022 09.03.2022
Mooynw 1 u 2. 3a0anus noevluieHHO20 YPOGHA
cnoxcrnocmu (6 uacoe)
25. [TpeobOpazoBanms areOpandecKux BhIPAKEHUH. 17.03.2022 16.03.2022
26. YpaBHEHMsI, HEPABEHCTBA, CHCTEMBI. 31.03.2022 30.03.2022
27. UccnenoBanue GyHKIMH U TOCTPOCHUE rpaduka.
3aanus C mapaMeTpoM. 07.04.2022 06.04.2022
28. TexcroBble 3a1a4M. 14.04.2022 13.04.2022
29. I'eomeTpuueckue 3agaun 91.04.2022 20.04.2002
30. ['eomerpuueckue 3agauu 28.04.2022 27.04.2022




Jlata
Ne Tema 3amaTus
IInan ®akr | [Tman daxkT
Hmozoeoe 3anamue (3uaca)
31- HUmozoswiii mecm 05.05.2022 04.05.2022
34 12.05.2022 11.05.2022
19.05.2022 18.05.2022
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