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PABOYAS ITPOTPAMMA
KYPCA BHEYPOYHOMU AEATEJBHOCTHU

«[IpakTHKYM M0 MaTEeMATHKE»
JUIs yyammxest 9 kiacca

IlosicHuTeIbLHAA 3aMHCKA

PaGouass mporpamma kypca «lIpakTUkKymMm 1O MaTeMaTHKE)» COCTaBlieHAa B COOTBETCTBHH C

tpedoBanusimu GI'OC OOO0.

PaGouass mporpamma yueOHoro mpenmera «[IpakTHKymMm 10 MaTemaTuke» QOPMUPYETCS C Y4ETOM
«IIporpammbl  Bocutanust «4Y COII «3OkcrepH IIHOC»H».

«MAaTEeMaTUuKa» peain3yeTCd 4C€pe3:

IIPUBJICUCHNC BHUMAaHUS 06y11a101m/1xc;1 K HEHHOCTHOMY AaCIICKTY HU3Y4YdCMbIX Ha YPOKax SIBJICHUM U
CO6I>ITI/II71, HHHULIUAPOBAHUC 060y>K)ICHPII>i, BBICKA3bIBAHUM CBOETO MHCHUA, BLIpa6OTKI/I CBOCTO
JIMYHOCTHOT'O OTHOUICHUA K U3Yy4YaCMbIM CO6LITI/I$IM, SIBJICHUAM, JIMIIAM,

dbopMUpOBaHHUS y OOYYArOMIMXCS POCCHUHCKUX TPAJAUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX H
COLIMOKYIBTYPHBIX IEHHOCTEH, MOA00pP COOTBETCTBYIOLIETO COJEP>KaHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTeNbHBIX MaTePUajIoB, MPOOIEMHBIX CUTYAIIUH ATl OOCYKICHHIA,

JEMOHCTPAIMIO  OOYYAIOIIUMCSI  MPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO  ITOBEICHUS,
MIPOSIBJICHUS YENTOBEKOIIOOUS B 10OPOCEPICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB IS
YTEHUS, 3a]1a4 JJIsl pEelICHuUs, TPOOIEMHBIX CUTYyaIui JIIsi 00CYKACHHUS B KJIACCe;

MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI ¢ 00YUAIOIIMMUCS: UHTEIUIEKTYaJIbHBIX WP,
CTUMYJIMPYIOIIMX TI03HABATEJIbHYI0 MOTHBAIMIO OOYYAIOLIMXCS; JUCKYCCHH, KOTOpBIE JaroT
00yJaromyMcsi BO3MOKHOCTh ITPUOOPECTH OMBIT BEAECHUS KOHCTPYKTUBHOI'O JMANOra; rpyMNIoBOi
paboTh! MM paboThI B Mapax, KOTOpbIe y4aT 00y4aroLIMXCsl KOMaHAHOM paboTe U B3aMMO/IeHCTBUIO
C IPYTUMHU 00YYaIOIIUMUCS], CIIOCOOCTBYIOT Pa3BUTHUIO KPUTHUECKOTO MBIIIUICHHS;

moOy>k/1eHrne 00y4JaroIUXCsi COOTI0AATh HOPMBI TIOBEICHHSI, TIPaBUJIa OOIIIEHHUS CO CBEPCTHUKAMH 1
MeIaroraMy, COOTBETCTBYIOIIME YKJIaay oOIeoOpa3oBaTelbHON OpraHU3alli, YCTAHOBJICHUE H
MOJIIEPIKKY T0OpOKENaTeNbHOM aTMOChEPHI,

OpraHru3anunio HIG(i)CTBa MOTHBHPOBAHHBIX U 3PYAHNPOBAHHBIX 06yqa}01111/1xc;1 HaJ HCYCIICBAIOITUMU
OJHOKJIACCHUKaMH, B TOM 4YHUCIIC C 0COOBIMHU 06p8.30BaTeJ'IBHBIMI/I HOTpe6HOCT$IMI/I, JAroiero
O6y‘laIOH_[I/IMCSI COIMMAJIbHO 3HAYUMEBIN OIBIT COTpYAHHYCCTBA U B3aMMHOM IIOMOIIH,

MHULIMMPOBAHUE U TOJUIEPKKY MCCIIEIOBATENbCKON JEATENbHOCTH OOYYaloIMXCs B paMKax
peanu3alMd MMM WHAWBUAYAJIBHBIX M TPYNIOBBIX HCCIENOBATENbCKUX IPOEKTOB, YTO JACT
00y4aroLMMCsT BO3MOXXHOCTh MPHOOPECTH HABBIK CAaMOCTOSTEIBHOIO PEIICHHUS TEOPEeTHYECKOM
npoOiieMbl, HaBBIK T'€HEPUPOBaHHA U OGOPMIICHUS COOCTBEHHBIX HJIEH, HaBBIK YBAXHUTEIHLHOTO
OTHOILICHUS K YY>KUM HIesM, 0(pOpMIIEHHBIM B paboTax ApYrux MccieqoBaresield, HaBbIK MyOINYHOro
BBICTYIUICHHS TIEpEN ayAUTOPUEH, ApTyMEHTUPOBAHUS U OTCTAUBAHUSA CBOCH TOUKH 3PEHMU.

ITporpamMmma BHeypouHOU aAesTenbHOCcTH «lIpakTMkym o MaTemMaTHKEe» paccuMTaHa Ha 2 yaca B
Hezemto. Tak kak yueOHBIH roJ1 BKIItoyaeT 34 HeJenu, To Mo MJIaHy IpeyCMOTPEHO MPOBECTH 68 ypOKOB.

Hanpasnenue paboueit mporpaMMsl — 00111e HHTEIIEKTYaJIbHOE.

[Iporpamma cocTaBiieHa ¢ y4ETOM 3alPOCOB POJUTENCH U MHTEPECOB peOEHKA, OPUEHTHPOBAHA Ha
oOyuaromuxcs 9 Kiacca U MOXKET OBITh pealin30BaHa B paboTe mejarora Kak ¢ OTIEIBHO B3SITHIM KIIACCOM,

BocnurarenbHplii  MOTEHLMAT MpPEIMETa



TaKk ¥ C TPynmnoi oOyuarommxcs M3 pasHbIX kiaccoB. [Iporpamma paccumtana Ha 1 rox. Ilporpamma
COOTBETCTBYET O0ILIEMY YPOBHIO Pa3BUTHS U MOATOTOBKU YYAILIMXCS JaHHOIO BO3PACTa.

AKTYaJIbHOCTD MPOTrPaMMbI

AKTYaJlIbHOCTh Kypca COCTOMT B TOM, YTO OH HAIpaBJIeH Ha pacIIMpEHHE 3HAHUU y4yalluxcs 1o
MaTeMaTHKe, Pa3BUTHE UX TBOPUYECKOTO MBIIIIJICHUS U JIOTHUYECKOH KYJIbTYpHI.

HoBuzna naHHOro Kypca 3akjiio4yaercs B TOM, YTO MpOrpamMma BKIIIOYAeT HOBBIC IS ydal[UXcs
3aJauM, HE cojeprkaluecss Ha 0a30BoM ypoBHe. IIpemnaraemelii Kypc COIEpKUT 3aJaud IO pasjeiam,
KOTOpBIe obecrieyar 6ojiee 0CO3HAHHOE BOCIPUATHE y4eOHOr0 MaTepuaa.

TBopueckue 3aaHusl MO3BOJIAIOT PelIaTh MOCTaBICHHBIC 331a4l U BBI3BaTh MHTEPEC K MPEIMETY Y
oOyuatomuxcs. BkitouéHHble B MporpaMMmy 3a/laHus MO3BOJISIOT MOBBIMIATH 00pa30BaTENbHBIA YPOBEHB
YUAIIUXCsl, TaK KaK KaXJIbI CMOXKET padoTaTh B 30HE CBOETO OJIMKANUIIETO Pa3BUTHSL.

Ilean u 3a7a4n padoyeii MPOrpaMMbi;

C ydeTom meneid 00ydyeHUss B OCHOBHOM ITKOJIE KOHTPOJIbHO-U3MEPUTEIILHBIE MaTEPHAIIBI IK3aMEHa B
HOBOM (hopme MpoBepstoT CHOPMUPOBAHHOCTh KOMILIEKCA YMEHHUN, CBSI3aHHBIX C HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHOM JI€ATEIBHOCTBIO, C TMOJYyYEHUEM, AHAIU30M, a TaKXKe MPUMEHEHUEM HMIHPUUYECKUX
3HAHUM.

ean:
[Iporpamma kypca «lIpakTHUKyM 110 MaTeMaTruKe», OPUEHTHUPOBAHA Ha:

1. TlogroroButh oOydarIMXCAd K clade sk3ameHa 1o maremaruke B ¢opme OI'D B COOTBETCTBUH C
TpeOOBAHUSAMH, MPEABIBIIEMBIMA HOBBIMH 00pa30BaTEIbHBIMU CTaHIAPTAMU; OKa3aHUE MHIMBHIYaTbHON
U CUCTEMATUYECKOM MOMOIIM JEBATUKIACCHUKY IPU MOBTOPEHHMH Kypca MaTEeMaTHKH U IOJrOTOBKE K
9K3aMEHaM.
2. IlpuoOpeTreHue onpeieleHHOTo ONbITa PEICHN 3a]]a4 Pa3IUYHbIX TUIIOB, TO3BOJISET YUCHUKY HOJTYYUTh
JIOTIOJIHATENBHYIO TOATOTOBKY JJIS CIaYy 3K3aMEHa 10 MaTEMATHKE 33 KypC OCHOBHOM ILIKOJIBI.
3. [Ipennaraer ydamuMcs 3HAKOMCTBO C MaTeMaTHKOW Kak ¢ OOIIEKYIbTYpHOW 1IEHHOCTBIO, BBIPAOOTKON
MMOHUMAaHUS UMHU TOTO, YTO MaTeMaTHKa SIBJISIETCS MHCTPYMEHTOM IMO3HAHUS OKPY’KAIOILIEro MUpa U Camoro
ceOsl.
4. Pemienue pa3iaMyuHbIX IO CTENIEHU Ba)KHOCTH U TPYAHOCTH 3ajau.
5. O0beKTHBHAs HE3aBUCUMas MPOIlelypa OLIEHUBAHUSI YU€OHBIX JOCTHXKEHUN 00yUJaroIuxcsl.

3agauu:

OCHOBHOM OCOOEHHOCTBIO 3TOTO Kypca SIBIsSeTCsl 0TpabOTKa 3a/1aHui [0 BCEM pa3jieiaM Kypca MaTeMaTHKU
OCHOBHOM IIKOJIBL: apudMeTHKe, anredpe, CTAaTUCTUKE U TEOPUU BEPOSTHOCTEH, TEOMETPHUH.

1. JlaTe y4eHHKY BO3MO>KHOCTb ITPOAHAIU3UPOBATh CBOM CIOCOOHOCTH;

2. Tlomoup yueHHKY BHIOpATh IPOQHIIH B TANTbHEHIIIEM 00YISHUH B CPETHEH MIKOIE.

3. TloBroputh, 00600LUTE W YIIyOMTH 3HAHUS IO aiaredpe U TEOMETPUH 3a KypC OCHOBHOM
00111e00pa30BaTEILHON IITKOJIBI;

Pacmmputh 3HaHMS 110 OT/IENBHBIM TeMaM Kypca «Anredpa 5-9 » u «'eomerpust 7-9» ;
BripaboTath yMeHUE 1MOJIb30BaThCSI KOHTPOJIbHO-U3MEPUTEIBHBIMA MaTepHAIaMH.

OpueHTanuss Ha  COBEpIICHCTBOBAHWE  HABBIKOB  IO3HABATENIbHOW,  OpraHHU3allMOHHON
TeSITeTbHOCTH;

7. KommneHcarus HeJOCTaTKOB B 00y4EeHUH MaTeMaTHKe.

o ok~



[IpuHIIMTIMATBHBIA TOIX0 K U3YYEHUIO Kypca «MaTeMaTudecKuii MpakTUKyM» COCTOUT B TOM, YTO
Ka)KJ0€ 3aHATHE, a TaK)K€ BCE OHU B IEJIOM, HANpPaBJIEHBbl HAa TO, YTOOBI Pa3BUTh MHTEPEC IIKOJIHLHUKOB K
MpeIMeTy, MO3HAKOMUTh UX C HOBBIMH MJIESIMU U METOJaMH, PaclIUpPUTh MpEACTaBIeHUE 00 U3y4aeMOM B
OCHOBHOM Kypce Marepuaine. Eciid B M3y4eHHH MPEAMETOB €CTECTBEHHOHAYYHOTO LHMKJIa OYEHb BAXKHOE
MECTO 3aHHMAET HKCIEPUMEHT U MMEHHO B MPOLIECCE HKCIEPUMEHTa U OOCYXKICHHUS €ro OpraHu3aluu U
pe3ynbTaToB (OPMHUPYIOTCS M PAa3BUBAIOTCS WHTEPEChl YUYEHUKA K JAHHOMY MPEIMETy, TO B MAaTEMaTHKE
HKBHUBAJIEHTOM SKCIIEPUMEHTA SABJISETCS pEeLICHHE 3a/1a4.

BBenércs oTkphiTas, 0ObEKTUBHAS HE3aBUCUMAs MPOIEAypa OLCHUBAHUS YYEOHBIX TOCTHIKEHUI
oOyuJaroluxcsi, pe3yibTaTbl KOTOPOil OyayT crmocoOCTBOBAaTh OCO3HAHHOMY BHIOOPY JaibHEMIIEro myTH
MOJTy4YeHHUs1 00pa30BaHUS; PAa3BUBAET MBIIUICHUE U UCCIIEI0BATENIbCKUE 3HAHUS 00ydaromuxcs; GopMupyer
6a3y 001X YHUBEPCAIbHBIX MPUEMOB U MOAXO0JIOB K PEHICHHUIO 33JaHHi COOTBETCTBYIOIIUX THIIOB.

Kypc npenycmaTpuBaeT MOBTOPHOE PAaCCMOTPEHHE TEOPETUYECKOIO MaTepuaia M0 MaTeMAaTHKeE,
Mo3TOMYy HuMeeT Ooiblioe 001eo0pa3oBaTeibHOE 3HAUYEHUE, CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIJIEHHS], HAMEYAET U UCIIONb3YET LIEbIA psJl METAaIPEIMETHBIX CBSA3€H U HallpaBJIEH B IIEPBYIO OUEpElb
Ha YyCTpaHEeHHE <«IIpoOesioB» B 0a30BOM COCTABIAMOIIEH MaTEMaTHKH, CUCTEMATH3alMI0 3HAHUU IO
OCHOBHBIM pa3/iejiaM IIKOJIbHOM MpOrpaMMsl.

Metoabl 1 GopMbI 00YVUECHUS

Metozbl 1 GopMbI 00yUCHHUS OMPEACTISAIOTCS TPEOOBAHUSIMH O0YUCHUS, C YUCTOM HHAWBHUIYATbHBIX
U BO3PACTHBIX OCOOEHHOCTEH y4aliuxcs, pa3BUTUS U CAMOPA3BUTHUS JTUYHOCTH. OCHOBHBIMH IPUOPUTETHI
METO/IMKH M3YYCHHUsST Kypca:

- oOyueHme yepes OIBIT U COTPYTHUYECTBO;

- y4eT UHIUBHIYaJIbHBIX OCOOCHHOCTEH U MOTPEOHOCTEH yyanmxcs;

- paboTa B MaJIbIX TPYIINAX, POJEBBIC UTPhI, TPEHUHTH, BHE 3aHATHI — METO]] IIPOCKTOB;

- JINYHOCTHO-/ICSITEILHOCTHBII 0AX0/1 (0OJIbIlIee BHUMAHUE K JINYHOCTH YYaIerocs, a He
LEJISIM YUUTENs, PABHOIIPABHOE MX B3aUMOJICICTBUE).

Jlist paGoThI ¢ yYaluMHUCs 0€3yCIOBHO MPUMEHHMBI Takue (OPMbI PabOThI, KaK JICKIHS U CEMUHAD,
C WCIIOJNb30BAHHMEM HWHTEPHET pPECYpCOB, BHICO-YpOKOB. [IOMHUMO 3THX TpaIuIMOHHBIX (OpPM
PEKOMEH/IYeTCsl UCTIONIb30BATh TAKXKE TUCKYCCHHU, BBICTYIUICHUS C KPaTKOCPOUYHBIMU TpoekTamu «PerieHue
O)IHOI\/'I 3aa4n», COACPIKAIIMMU OTUCT O BBINOJHCHHU HWHAWBUAYAJIBHOTO WM I'PYHNIIOBOrO JOMAIIHETO
3a7aHus WM C TOKJIAJIaMH, JOTOJTHSIONIMMY JIEKIUIO YIuTels. Bo3MOXHBI pazinuyHbie popMBbI TBOPUECKOM
paboTHl ydalIUXCs, KaK HalpuMep, <«3allluTa PEelIeHUs», OTUET IO PEe3yJbTaTaM <«IOUCKOBOM». Takum
00pa3oM, aHHBIA AIIEKTHBHBIA KypC BO3MOXKHOCTH IPOEKTHOW TBOPYECKOH JEATENFHOCTH YYaIlIUXCs BO
BHeypouHoe Bpems. VITorom Takoil JesiTeNbHOCTH MOTYT ObIThb TBOpYECKHE pabOThl: MPE3EHTALMU, BUIECO
JICKIIMU, PUCYHKH H T.J.

[Tpennaraemselii Kypc SBJISE€TCS Pa3BUTHEM CHCTEMbI paHee MPUOOPETEHHBIX MPOrPaMMHBIX 3HAHUH,

ero Lelb — CO3/aTh LEIOCTHOE TPEICTaBICHHE O TeME M 3HAUYMTENbHO DACIIUPUTH CHEKTp 3ajad,
MOCWJIBHBIX IAJId y4alIuXcCs. Bce CBOfICTBa, BXOOAIIHE B KYPC, U UX JOKA3aTCJIbCTBA HE BBIBOBYT TPYAHOCTHU
y y4aImxcsl, T.K. He COJiepKaT TPOMO3/IKIX BBIKJIAJIOK, a KaXJ10€ IpeIbIayIiee TOTOBUT mocienytomiee. [Ipu
HaHpaBJ’IﬂI—OHIeI\/’I POJIN YUYUTCJIA IIKOJIBHHUKH MOT'YT CaMOCTOATCIBHO C(l)OpMYIH/IpOBaTI) HOBBIC JI1 HHUX
CBOMCTBa M JaXe J0Ka3aTh MX. Bce JOIKHO pacmoiaratb K CaMOCTOSITEIBHOMY TIOMCKY M TOBBIIIATH
UHTEpeC K H3ydeHHI0 Tpenmera. [IpeicraBisis ydammMmcsi BO3MOXKHOCTh OCMBICIHMTH CBOMCTBA M HX
JI0Ka3aTeJIbCTBA, YYUTENb Pa3BUBACT TEOMETPUUCCKYIO HHTYHUIIHIO, 0€3 KOTOPOW HEMBICIUMO TBOPYECTRO.
Opranuzanysi Ha 3aHATUSX JODKHA HECKOJIBKO OTIMYATHCS OT YPOYHOH: YYEHUKY HEOOXOIUMO JaBaTh
BpeMsi Ha pa3MbIIUICHHE, YIUTh PAcCyKaaTh. B Kypce 3anokeHa BO3MOXHOCTH JUG(GEpEeHIIMPOBAHHOTO
o0OyueHusl.
TaxknMm O6p330M, nporpamMma nMpuMEHUMA JJId Pa3JINYHBIX I'PYIII KOJBHUKOB, B TOM YUCJIC, HC UMCIOIIUX
XOpoIIel MOArOTOBKH. B 3TOM ciydae, y4uTenb MOXKET CyIUTh TPeOOBAaHUS W TPEIUIOKUTH B KAaueCTBE
JOMalIHUX 3aJJaHUi CcO3JaHHME TBOpPYECKUMX paboOT, MpU 3TOM Yy JeTell pa3BUBAETCS HMHTYUTUBHO-
acCOLMAaTHBHOE MBIIUICHHE, YTO HECOMHEHHO, MOMOKET UM Npu BbIMonHeHHU 3amanuii OI'D. OcHoBHas
GYHKIMS yYUTENss B JJAHHOM KypCce€ COCTOUT B «COMPOBOMKACHHHMY» YYallerocss B €ro IMO3HaBaTEIbHOU
JESTeILHOCTH, KOPPEKIIMU paHee MOJTy4eHHBIX yuarmumucs 3YH.



CoaepskaHue y4eOHOro Kypca:

1.Uucna, umcioBble BBIpAXEHHS, MPOIEHTH. HaTypanpHbie dmcna. ApudMeTHYECKHE ACUCTBUSA C
HaTypaidbHbIMH ynciaamu. CBoiicTBa apupMeTHyecKux JAEHCTBHMA. JleNMMOCTh HATypalbHBIX YHCEIL.
Henurenu u kpatHble uyncina. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Jlenenue ¢ ocrarkoM. [IpocTteie uncna.
Pasnoxkenune HarypanpHOTO uymcina Ha mpoctbie MHOXUTenn. Haxoxnenne HOK, HOJl. OObIkHOBEHHBIC
IpoOu, AEeHCTBUS C OOBIKHOBEHHBIMH JIpoOsMHU. JlecaTuuHbIe IpoOU, NEHCTBUSA C JECATUYHBIMU JIPOOSIMH.
IIpuMeHeHre CBOWCTB I YNPOLICHUS BbIpaKECHHM. TOXIECTBEHHO paBHbIC BbIpaKEeHMA. [IpoLEHTEHI.
HaxoxzaeHue mpoLeHTOB OT YMCIIa U YHCIIa 110 IPOLECHTY.

2. bykBeHHbIe BeIpakeHUs. BoipaxkeHus: ¢ nepeMeHHbIMU. TOeCTBEHHBIE TPe0Opa30BaHMsl BBIPAKEHUH €
IIEPEMEHHBIMH. 3HAYE€HUE BBIPAXKCHUM IIPU U3BECTHBIX YUCIIOBBIX JaHHBIX IEPEMECHHBIX.

3. TIlpeobpazoBanue BbIpakeHUH. DOPMYINBI COKPAIIEHHOTO YMHOXEHUsS. PanuoHalbHBIE JpOOH.
OpnHounenbl W MHorouwieHsl. CTaHAapTHbIM BuA oJHOwIeHa, MHorowieHa. Kosdduuuent onHouneHna.
CreneHp oHOUWIEHA, MHOTOWIeHA. J[eiCTBUS ¢ OJHOWIEHAMHU U MHOTOWIeHaMHU. PaznojkeHne MHOrowieHa
Ha MHOXXUTENU. DOPMYJIbI COKPALIEHHOT0 YMHOXkeHUs. Cr1ocoObl pa3okKeHUss MHOTOWIEHA Ha MHOKUTEIH.
PanmonanbeHbie 1pobu U ux cBoiicTBa. JlonmycTuMble 3HaYEHUsI IEPEMEHHBIX. T0XKI€CTBO, TOXK/IECTBEHHBIE
peoOpa3oBaHusl palMOHANBHBIX ApoOeil. CreneHp ¢ IeabIM IOKa3aTeraeM M uX cBoicTBa. KopeHp n-oit
CTEIIEHH, CTEIIEHb C PALIMOHAJIBHBIM IIOKA3aTeJIEM U UX CBOMCTBA.

4.YpaBHeHnuss u HepaBeHcTBA. JIMHeEWHblE ypaBHEHUS C OJHOM mnepemMeHHOW. KopeHb ypaBHEHHS.
PaBHOoCcunbHble ypaBHeHUs. CHUcTeMbl JIMHEHHBIX ypaBHEHUH. MeETOJpl pelieHHus CHCTEM YpPaBHEHMA:
IIOJICTAHOBKHU, METOJ| CJOXeHus, rpapudeckuil meron. Ksanpathele ypaBHeHus. HemomHoe kBaapatHoe
ypaBHeHue. Teopema Buera o kopHsx ypaBHeHus. HepaBeHnctBa ¢ oxHOMl nepemeHHoil. Cucrema
HEpaBEHCTB. MeTOoJbl pelleHUs] HEpaBEHCTB M CHCTEM HEPaBEHCTB: METOJ HHTEPBAJIOB, rpaduyecKuii
METOJI.

5. Ilporpeccun: apudmernyeckas M TIE€OMETPUYECKAss YHCIOBBIE MOCIENOBATEIbHOCTH. Pa3HOCTD
apupmeTnyeckor nporpeccur. Popmyna n-oro wieHa apupmeTnyeckor nporpeccun. Popmyna CymMmbl n
4jIeHOB apudmerudeckoil mporpeccun. ['eomerpuueckas nporpeccusi. 3HaMeHaTellb I'€OMETPUYECKOM
nporpeccuu. @dopmysia n-oro 4jaeHa TIeOMETpUyYecKodM mporpeccud. @dopmyiia CyMMBI N 4ICHOB
reomeTpuueckoi mporpeccuu. Cymma 6€CKOHEUHON reOMeTpu4ecKOil MPOrpeccuH.

6.Oynkuuu u rpaduku. Ilonsrtue ¢ynkumn. OyHkuus u aprymeHt. OOmacTp onpeneneHHus (QyHKIUH.
O6nacte 3Hauenuit pynkuun. I'papux pynkuuu. Hynu @ynkiun. @yHKius, Bo3pacTaromnas Ha OTpe3Ke.
Oyukuus, yopiBaromas Ha oTpeske. Jluneiinas ¢yHkuus u ee cBoiictBa. I'paduk nuHEHHOW (QYHKIHMH.
VYrnosoil koadduuuent Gynkiun. OOpatHo mpornopuuoHanbHas QyHKIMS U ee cBoicTBa. KBaapatuuHas
¢byHkus u ee cpoictBa. ['padux kBaapatmunoil Qynkumu. CreneHHas ¢yHkuus. YerHas, HeueTHas
¢ynkuus. CBoiicTBa 4eTHOM M HEYETHOW cTeneHHbIX (QyHKIMHA. ['paduku creneHHbix ¢yHkuui. UreHue
rpadukoB QPyHKUINH.

7. TekcroBble 3amau. TeKCTOBbIE 3ajjaud Ha JBM)KEHHE M CHOCOOBI pelieHHs. TeKcToBble 3afayd Ha
BbIUHCIIEHHE 00beMa paboOThl U CIOCOOBI MX pelleHui. TekcToBble 3a/7adi Ha NMPOLIEHTHOE COAEpKaHHE
BEIIIECTB B CIIJIaBaX, CMECSAX U pacTBOPax, CIOCOObI peIIeHHS .

8. DyeMeHThl CTaTUCTUKH U TeOpUH BeposiTHocTed. CpenHee apudmeTnueckoe, pazmax, Mojaa. Meauana,
KaK CTaTUCTHYecKas XapakrtepucTtuka. COOp M IpylnIUpOBKa CTATUCTUYECKUX JAHHBIX. METOJbl peleHHs
KOMOMHATOPHBIX 3aJla4: MepeOop BO3MOXKHBIX BapHAHTOB, JEPEBO BAPUAHTOB, IPABHIO 7yMHOXKEHMS.
IlepecTtanoBkH, pa3smelieHus, codyeTaHus. HavalbHble CBEIEHHS U3 TEOPUU BEPOSATHOCTEH. BeposaTHOCTH
ciydaiiHOro coObIThs. ClI0KeHUE U YMHOKEHUE BEPOSITHOCTEH.

9. TpeyronbHukH. BeicoTa, Menuana, cpeHss JIMHUS TpeyrojibHUKa. PaBHOOEIpEHHBIN U paBHOCTOPOHHUI
TpeyroiabHuKU. [Ipu3Haku paBeHcTBa U Moa00Us TpeyroibHUKOB. Pemenue tpeyroabHukoB. CymMma yrios
TpeyroibHuka. CBOWCTBa MpPSIMOYTOJbHBIX TpeyroibHUKOB. Teopema Iludaropa. Teopema cHHYCOB U
KocuHycoB. HepaBeHCTBO TpeyroapHuUKOB. [momane TpeyronsHuka.

10. MHuoroyronsHuku. Bunsl MHOroyroiasHukoB. [lapannenorpamm, ero cpoiictsa U npusHaku. Ilnomane
napawieorpamma. Pom0O, mpsmoyronpHuK, kBaapar. Tpamenus. Cpemnsis nuaust Tpaneruu. [lmommans
Tpaneuuy. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

11. OxpyxHocts. KacaTenpHass K OKPYKHOCTH W €€ CBOWCTBAa. LleHTpanbHBI W BIIMCAHHBINA YTJIBL.
OKpy’KHOCTb, ONHMCAHHAas OKOJO TpeyroibHUKA. OKpYKHOCTb, BIHMCAaHHAs1 B TpeyroiapHUK. JlnnHa
oKkpyxHOCTH. [Tnomanp kpyra.

12. Pemienne TpeHMPOBOYHBIX BAPUAHTOB U 3aJIaHUM U3 OTKphITOro 6anka 3aganuii [ MA-9.



IIporpamma o0ecniedyuBaeT JOCTHKEHHE CJEAYIONIUX Pe3yJbTATOB OCBOEHHUSI 00pa3oBaTebHON
NMPOrpamMMbl OCHOBHOT0 00111er0 00pa3oBaHus:

JUYHOCMHblE:

1) copMUpOBaHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTh U CLIOCOOHOCTH O0YYarOLIMXCs
K CaMOpa3BHTHIO U CaMOoOOpa3oBaHWI0 HA OCHOBE MOTHBAllMM K OOYYCHHIO W TIO3HAHHIO, BHIOODPY
JanpHelero oOpa3oBaHus Ha 0a3e OPHEHTUPOBKM B Mupe mnpodeccuil U mpodeccHOHaAIbHBIX
NPEANOYTeHUI, OCO3HAHHOMY MOCTPOSHHIO WHAMBHUIYATbHOH 00pa30BaTENbHONW TPACKTOPUU C YUETOM
YCTOMYMBBIX MI03HABATEIbHBIX MHTEPECOB;

2) chopMUPOBAHHOCTH IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayK{ U OOLLECTBEHHOM MPAKTUKH;

3) chOopMHUPOBAHHOCTh KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOWIEHHMM H COTPYIHUYECTBE CO
CBEpCTHMKAMHM, CTapUIMMH M MJIAJAUIMMHU, B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJE3HOH, Yy4yeOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH;

4) ymeHue sICHO, TOYHO, IPaMOTHO M3JIaraTh CBOM MBICIM B YCTHOM M MUCHbMEHHOM pedH, TOHUMATh CMBICI
IIOCTaBJIEHHOM 3a/1a4uM, BHICTPAauBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

5) mpencTaBieHME O MaTeMaTUYeCKOM Hayke Kak cdepe 4deaoBedecKoW NesTebHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBUIIM3ALINY;

6) KpUTUYHOCTb MBILUICHHS, YMEHUE paclo3HaBaTh JIOTMUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS, OTIMYATh
THIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTb MBIIUICHUS, UHUIMATUBA, HAXOAYUBOCTb, AKTHBHOCTb IPU PEIICHUHU ajaredpandecKux
3ajauy;

8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yiIbTaT y4ueOHOH MaTeMaTHUECKON JAesITeNbHOCTH;

9) cmocoOHOCTh K HSMOIMOHAIBHOMY BOCIPHUSTHIO MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, pEHICHUH,
paccyXJIeHUH.

mem anpedmemnbte:

1) yMeHue caMOCTOSTENbHO MJIaHUPOBATh allbTepPHATUBHBIE IYTH JOCTH)KEHUS 11eNiel, 0CO3HaHHO BBIOUPATh
Haubosee 3 pexTUBHBIE CLIOCOOBI pelieHHs y4eOHbIX U MO3HABATEIbHBIX 3a7a4;

2) yMeHHe OCYIIECTBIATh KOHTPOJIb MO Pe3yibTaTy U IO CIOco0y JEHCTBHS Ha YPOBHE MPOU3BOJILHOTO
BHUMAaHHS U BHOCUTHh HEOOXOANMBIE KOPPEKTHBHI;

3) yMmeHHE aJeKBaTHO OLEHMBATh NPAaBUIBHOCTh WJIM OLIMOOYHOCTH BBINOJHEHHs yuyeOHOH 3anauu, eé
O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ peIIeHHUS;

4) oco3HaHHOE BIIAJICHUE JIOTUUECKUMH JIEHCTBUSAMHU OIpENIeIEHUs] MOHATUH, 0000IIEeHHs, YCTaHOBICHUS
aHaJIOTUH, Ki1accu(UKalMi Ha OCHOBE CaMOCTOSITENIbHOTO BbIOOpa OCHOBAHUN M KPUTEPUEB, YCTAHOBIICHUS
POIOBUOBBIX CBA3EH;

5) yMeHue YyCTaHaBIMBaThb MPUYUHHO-CIECJICTBEHHBIE CBS3HM; CTPOUTH JIOTMYECKOE pacCyKIeHHE,
YMO3aKJII0ueHUE (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTUH) U BBIBOBI;

6) yMeHUeE co3/aBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA, MOJEIU U CXEMBI
IUIsl pelIeHusl y4eOHBIX U TIO3HABATENIbHBIX 3a/1a4;

7) yMeHHE OpraHu30BbIBaTh y4ye€OHOE COTPYIHHUYECTBO M COBMECTHYIO IESTENbHOCTb C YYHUTENIEeM U
CBEpCTHMKAMMU: ONpEAeNATh LeNH, pacmpereneHue (QyHKIMA W posleld yJacTHHUKOB, B3aMMOJACUCTBHE U
oO1mue crmocoOs! padoTHl; YMEHUE padoTaTh B TPYMIIE: HAXOAUTH OOIIEe PEIICHUE U pa3peniaTh KOHPIUKTHI
Ha OCHOBE COIJIaCOBAaHUS TMO3MIMA M Yydé€Ta UWHTEpECcOB; CIylaTh MapTHEPA; (OPMYIHPOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) copmMHpoBaHHOCTh y4yeOHOH M OOIENOJIb30BATENHCKONH KOMIIETEHTHOCTH B OOJIACTH MCIOJIB30BAHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

9) nepBoHavaJIbHBIE MPEACTABICHUS 00 MAEIX M O METOAAaX MAaTEMAaTUKH KaKk 00 yHUBEPCAJIbHOM S3BIKE
HayKH U TEXHHUKH, O CPEJCTBE MOJAEIMPOBAHNUS SBJIEHUHN U MPOLIECCOB;

10) ymeHue BUIeTh MaTEMAaTHUECKYIO 33jlauyy B KOHTEKCTE NMPOOJIEMHOM CUTYalluu B IPYTUX AUCLUILIMHAX,
B OKPY’KAIOIIEH )KU3HU;



11) ymeHue HaxoOWTh B pa3IMYHBIX HMCTOYHUKAX MHGOPMAIMIO, HEOOXOIUMYIO [UIl peIleHHUs
MaTeMaTHYeCKUX MpoOjeM, M MPEACTaBIATh €€ B NMOHATHOW (opMme; NPUHUMATH PEIICHUE B YCIOBHUSAX
HETOJIHOM U N30BITOYHOM, TOYHOW M BEpPOSITHOCTHOW MH(pOPMALINY;

12) ymeHHe NMOHMMATh W HCHOJb30BATh MAaTEMATUYECKHE CPEICTBA HAIVIAJHOCTH (PUCYHKH, YEpPTEXkH,
CXEMBI U JIp.) sl WIUTIOCTPALIUH, MHTEPIPETallUY, apTyMEHTAIUH;

13) ymMeHue BBIABUraTh TUIIOTE3bI IPU PELIEHUH YUEOHBIX 3a/1a4 U IOHMMATh HEOOXOIUMOCTh UX IIPOBEPKH;
14) yMmenue nUpUMEHSATh HWHIYKTHBHBIE M JEIyKTHBHBIE CIIOCOOBI PACCYXICHHH, BHJIETh pPa3JInUHbIC
CTpaTeruy peleHus 3a1a4;

15) moHMMaHHE CYIIHOCTH AJTOPUTMUYECKUX MPEANHCAHUN W yMEHHE JEHCTBOBAaTH B COOTBETCTBUHU C
IIPEUIOKEHHBIM aJITOPUTMOM;

16) ymMeHHEe CaMOCTOSITENIbHO CTaBUTH LIEJIM, BBIOMpPATh U CO3/1aBaTh aJTOPUTMBI JJIS PEIICHUS Y4eOHBIX
MaTeMaTHYeCKUX Mpodiiem;

17) ymeHHe TmJIAHUPOBATP W OCYIIECTBIATH JCATEIBHOCTb, HAINPABICHHYI0 Ha pEUICHHE 3ajad
HCCIIEI0BATENILCKOTO XapaKkTepa.

Ilpeomemmnwie(anzeopa):

1) ymenue pabGoTaTh C MaTEMaTUYECKUM TEKCTOM (CTPYKTypHUpOBAHUE, U3BJICUEHHUE HEOOXOIUMOM
uH(pOpMallUK), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICIM B YCTHOW W MUCHPMEHHOW peud, MPUMEHSA
MaTEMaTUYECKyl0 TEPMHUHOJOTUI0O U CHMBOJMKY, MWCIIOJIb30BaThb pa3JIM4YHbIE SA3BIKM MaT€MaTUKU
(cmoBecHBIN, CUMBOIWYECKUH, Tpaduyeckuii), 0OOCHOBBIBATH CYKIEHUS, MPOBOAUTH KIIaCCU(PUKALHUIO,
JI0Ka3bIBaTh MAaTEMaTUUYECKUE YTBEPKICHMUS;

2) BnajgeHue 0a30BbIM MOHATUWHBIM ammapaToM: UMETh MPEACTaBICHHE O YHCIE, BIaJCHUE CUMBOJIbHBIM
S3BIKOM  aireOppl, 3HAHME DJIEMEHTAapHBIX  (YHKIMOHAIBHBIX  3aBUCHMOCTEH, (OpPMHpPOBaHUE
MPEJICTABJICHUM O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B PEAJTbHOM MHPE U O PA3IUYHBIX CIOCO0aX HUX
U3y4eHHUsl, 00 0COOEHHOCTSAX BBIBOJOB U IIPOrHO30B, HOCAILIUX BEPOSITHOCTHBIN XapaKTep;

3) yMeHHe BBINONHATH ajlredpandeckue mpeodpazoBaHusl pallOHATbHBIX BBIPAKECHUM, MPUMEHATh UX JUIS
pelieHns yueOHbIX; MaTEMaTUYECKUX 3a/1a4 U 3a/1a4, BOZHUKAIOIIUX B CMEKHBIX YUEOHBIX NPEAMETaX;

4) yMmeHHE TMOJb30BaThCS MaTeMAaTHUYECKUMU (OopMynaMH M CaMOCTOSTEIBHO COCTAaBIATH (OPMYJIbI
3aBUCUMOCTEHN MEXy BETMYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4aeB U KCIIEPUMEHTA;

5) ymeHue peuiaTh JMHEWHbIE M KBaJIpaTHbIE ypaBHEHUS U HEPABEHCTBA, a TaKXKE MPHUBOJUMBIC K HUM
YpaBHEHHUsI, HEPABEHCTBA, CHUCTEMbI; INPUMEHATh TIpaduyecKue TMPEeACTaBICHUS s PpELleHUs WU
UCCIIEIOBaHNs ypaBHEHUH, HEPABEHCTB, CUCTEM; IIPUMEHSATH MOJIyYEHHBIE YMEHUS JUIsl PELICHMs 3a4ad U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, TPAKTUKU;

6) oBiazieHHe CUCTEMOI (DYHKIIMOHAIBHBIX MOHATHH, (PYHKIIMOHANBHBIM SI3bIKOM U CHUMBOJIMKOM, yMEHHE
CTpOUTh Tpaduku (QYHKUIMN, OMMCHIBATH MX CBOMCTBA, HCHOJIb30BaTh (YHKIUOHAIBHO-TpapUUecKue
IIPEICTaBICHMS U1 ONMCAaHUS M aHAJIN3a MaTEMATUYECKUX 3a/1a4 U PEAJIbHBIX 3aBUCUMOCTEM;

7) oBiIaieHuEe OCHOBHBIMU CIIOCOOAMU MPECTABICHUS U aHAIM3a CTATUCTUYECKUX JTaHHBIX; YMEHUE PellaTh
3aJ]aud Ha HaXOXKJCHUE YaCTOThl U BEPOSITHOCTHU CIy4ailHbIX COOBITHIA;

8) yMeHue NpUMEHATb M3YYEHHbIE MOHATHUSA, PE3YIbTAThl U METOJABI IPU PELIEHUU 3a7ad U3 Pa3IMYHbIX
pa3fenoB Kypca, B TOM YHCIE 3ajad, HE CBOIALIMXCA K HENOCPEICTBEHHOMY IPHUMEHEHHIO W3BECTHBIX
aJITOPUTMOB.

IIpeomemmnoie(ceomempusn):

1. oBnazieHune 0a30BBIM MOHATHIHBIM aIlliapaToM [0 OCHOBHBIM pasfiefiaM COAEp KaHUs; IPe/ICTaBIeHHE
00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (UMCIIO, FeoMeTprYecKas GUrypa) Kak BaKHEMIINX MaTeMaTHUYECKUX
MOJIETISIX, TO3BOJISIIOIINX OMHUCHIBATh U M3Yy4aTh PeajibHbIE MPOLIECCHI U SBJICHMUS;

2. ymeHue paboTaTh C FTeOMETPUUYECKUM TEKCTOM (aHATU3UPOBATh, N3BIICKATh

HE00X0IMMYI0 HH(OPMAIIHIO), TOYHO W TPAMOTHO BBIPA)KaTh CBOM MBICIIM B YCTHOH M MMCBMEHHOMW peun
C MNpPUMEHEHHEM MaTeMaTUYecKOH TEPMHUHOJIOTUM W CHMBOJIMKH, HCIOJb30BATh PpA3IHYHBIE S3BIKU
MaTeMaTHKHU, MPOBOJUTH KJacCU(UKALUU, JOTHUYECKHEe OOOCHOBAaHMS, J10KA3aTelbCTBA MAaTEMaTUYECKUX
YTBEPKICHUH;

3. oBNaieHNe HAaBBIKAMU YCTHBIX, MTUCHMEHHBIX, HHCTPYMEHTAJIBHBIX BEIUMCIICHUI,

4. oBNajieHUE TEOMETPUUYECKUM S3bIKOM, YMEHHE UCIIOIb30BATh €T0 JUIs OTHUCAHUS



IIPEIMETOB OKPY’KAIOILEr0 MUPA, Pa3BUTUE MPOCTPAHCTBEHHBIX MPEACTABICHUN U

N300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB FEOMETPUYECKUX TOCTPOEHHUIA;

5. yCBOEHHE CHCTEMaTHYeCKHX 3HAHMN O IUIOCKUX (Urypax M MX CBOMCTBAaX, a TaKKe Ha HArTISAHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHHE MPUMEHATh CUCTEMATUYECKHE 3HAHUSA O HHUX
JUI PELLIEHUs] TEOMETPUYECKUX U TPAKTUUECKUX 3a7au;

6. yMeHue U3MepATh AJUHBI OTPE3KOB, BEJIMUYUHBI YIVIOB, MCIIOJIb30BaTh (POPMYJIbI JUIsl HAXOXKAECHUS
MEPUMETPOB FEOMETPUUECKUX (PUTYD (TpEyroJabHHKA);

7. yMeHHe NPUMEHATh U3yYEHHbIE MOHATHS, PE3YJIbTaThl, METOJbI JUI PELICHUs 3a]ad MIPAKTUYECKOIO
XapakTepa M 3aJad M3 CMEXHBIX IHCHUIUIMH C HWCIHOJb30BAHHWE INPH HEOOXOAMMOCTH CIIPAaBOYHBIX
MaTepHalioB, KaIbKYJIATOPA, KOMIIBIOTEPA.

Iliianupyemble pe3yJibTaThl H3yYeHUs KYPC ajareopbi:

PAIIMOHAJIBHBIE UMCJIA

Buinyckuux nayuumes:

1) noHuMaTb 0COOEHHOCTH ECITUYHON CUCTEMBI CUMCIICHHS;

2) B1aJeTh NOHATUSAMH, CBA3aHHBIMHU C JISJIMMOCTBIO HATYpPAJIbHbIX YHCEIL;

3) BBIpakaTh YMCIIa B JKBHUBAJICHTHBIX (OpPMax, BBIOMpas HanOojee MOIXOMISIIYI0 B 3aBHCHMOCTH OT
KOHKPETHOW CUTYaluu;

4) cpaBHUBATh U YIOPSA0OYMBATh PALlMOHAIbHBIE YUCIIA;

5) BBINOJHATH BBIYMCIEHUS C palMOHAIBHBIMU YMCIAMH, COYETas YCTHbIE M IUCbMEHHBIE NPUEMBI
BBIUHCIICHUM, IPUMEHSTH KaJIbKYIISITOD;

6) UCIONIBb30BaTh MOHATHUA U YMEHUS, CBA3aHHbIE C MPONOPLHUOHAIBLHOCTHIO BEJIMYMH, MPOLIEHTAMU B XOJ€
pellIeHrss MaTEMAaTUYECKUX 3a/lad U 3a7ja4 U3 CMEKHBIX MPEAMETOB, BBIIIOJIHATH HECI0KHBIE TPAKTUUYECKHE
pacyEThI.

Buinycknux nonyuum 603mMoxicHOCMb.!

1) NO3HaKOMUTbCS C MO3ULMOHHBIMU CUCTEMAMU CUMCIIEHUS] OCHOBAaHUSMM, OTIMYHBIMU OT 10;

2) yriryOuTh ¥ pa3BUTh MPECTABICHHUS O HATYPAJbHBIX YUCIAX U CBOMCTBAX JICITMMOCTH;

3) Hay4yuThCS UCIOJB30BaTh MPUEMBI, PALMOHAIMZUPYIOIINE BBIUUCIECHUS, NPUOOPECTH MPHUBBIYKY
KOHTPOJIMPOBATH BEIYUCIICHUS, BEIOUPAst OIXOASAIINN I CUTYally CII0CO0.

JIEUCTBUTEJILHBIE UNCJIA

Buinycknux nayuumcs:

1) ucnonb30BaTh HaYaIbHBIE MPEICTABICHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEIT;

2) BNa/IeTh MOHATHEM KBaJPAaTHOTO KOPHS, IPUMEHSTH €T0 BHIYMCICHUSAX.

Buinycknux nonyuum 603modcnocms:

1) pa3BUTH NpeACTaBIEHUE O YUCIE U YHUCIOBBIX CUCTEMaX OT HATYPaJbHBIX J0 JEHCTBUTENbHBIX YHCET; O
POJIM BBIYUCIIEHUH B YEJIOBEUYECKON IIPAKTHKE;

2) pa3BUThb W YIIyOWTh 3HAHUS O JECATHUYHOM 3amucu JAEWCTBUTENBHBIX 4YHced (NEpUOAMYECKUE H
HEeMepuoJUUecKue IpooH).

N3MEPEHU A, ITPUBJIMDKEHM A, OLUEHKN

Bbll’lyCKHuK Hay4umcs.:

1) wucmonb3oBaTh B XOJA€ PEUICHUS 3a7ad  3JICMEHTApHbIC MPEJCTABJICHHS, CBS3aHHBIE C
NpUOIMKEHHBIMHA 3HAYCHUSIMU BEITUYMH.

Buinyckruk nonyuum 603mModicHOCHb!

1) TOHATH, YTO YHCIOBBIE JaHHBIC, KOTOPHIE WCIIONB3YIOTCS I XapaKTEPUCTHUKH OOBEKTOB

OKPY’KaloIIEro MHpa, SBIISIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMH, YTO MO 3aIMCH MPUOIMKEHHBIX

3HAYCHUH, COACPKAIIMXCS B WHPOPMANMOHHBIX HMCTOYHUKAX, MOKHO CYIUTh O TOTPEHIHOCTH

NpUOINKEHHUS;

2) NOHATh, YTO TOTPEIIHOCTh PE3yJIbTaTa BBIUMCIEHUI JTOJKHA OBITh COM3MEpPHMa C MOTPEIIHOCTHIO

WCXO/IHBIX JTaHHBIX.



AJI'EBPAMYECKHNE BBIPAXKEHNW A

Buinycknux nayuumcs:
1) BnazeTh NOHATUSAMHM «TOXJIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHME», pelaTh 3a4add,
cojiepkamie OyKBeHHBIE JaHHBIC; padOTaTh ¢ GOPMYIaMu;
2) BBINOJHATH NPeoOpa3oBaHMs BBIPAKEHHM, COAEP)KAIIMX CTENEHU C LEJIbIMU I0Ka3aTessMU U
KBaJ/IpaTHbIE KOPHH;
3) BBINOJHATH TOXAECTBEHHblE NPEOOpa30BaHUS pAlMOHAIBHBIX BBIPAXKEHWH HAa OCHOBE IIPaBUII
JeWCTBUI HaJl MHOTOWICHAMH U areOpandecKuMu ApoOsSMHu;
4) BBINOJIHATH Pa3I0kKEHNE MHOTOUJICHOB HA MHOMXKHUTEIIH.

Buinyckuux nonyuum 603mMoxucHOCMb.!
1) HayuyuTbCs BBINOJHATH MHOTOIIATOBBIE IMPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHHM, MPUMEHSSA
MIUPOKUI HAOOP CIIOCOOOB M MPUEMOB;
2) IpUMEHSTHh TOXKJECTBEHHbIE IIPE0Opa30BaHuUs JJIs PELICHUS 337ad U3 Pa3IMYHBIX Pa3JlieloB Kypca
(HarmpuMep, AJI HAXOXKAECHUS HauOOJIbIIEro/HauMEHbIIIEr0 3HAaUE€HUs! BBIPAXKEHHUS).

YPABHEHUA
Buinycknux nayuumes:
1) pewaTh OCHOBHBIE BU/Ibl PAllMOHATIBHBIX YPABHEHUH C OHON IIEPEMEHHOM, CUCTEMBI ABYX ypaBHEHUI
C IByMs IIEPEMEHHBIMY;
2) moHUMaTh YPAaBHEHHME KaK Ba)KHEWIIYI0 MAaTeMaTUYECKYIO0 MOJENb JUIsl ONUCAHUS U WU3YUYCHHS
pa3sHOOOpa3HbIX peabHBIX CUTYALU, peIIaTh TEKCTOBBIE 33/1a4H alreOpanuecKuM METOI0M;
3) npuMeHATh rpaduyecKre NpeaCTaBICHHS IJIsi HCCICIOBAHUS YPABHEHUH, NCCIICOBAHMS U PEIICHUS
CUCTEM YPAaBHEHHUH C IBYMs IEPEMEHHBIMH.

Buinycknux nonyuum 603moxicHOCMb.!
4) oBiageTh CHENMATIBHBIMM NPUEMAMU DELICHHUS YpPAaBHEHMH W CHUCTEM YpaBHEHMH; YBEpEHHO
IPUMEHSTh alnnapaT ypaBHEHUH i1 pelleHds pa3HooOpasHbIX 3aJady M3 MaTeMAaTHUKH, CMEKHBIX
IIPEIMETOB, IPAKTUKH;
5) mpumeHsATh TpadUUecKue MPEACTABICHHUS ISl HCCIENIOBAaHHMS YPaBHEHUH, CHCTEM YpaBHEHHIA,
coJiepKaux OyKBeHHbIE KOO PUITUSHTHI.

HEPABEHCTBA

Buinycknux nayuumes:

1) moHMMAaTh U TPUMEHSTh TEPMHUHOJOTHIO W CHUMBOJIMKY, CB3aHHBIE C OTHOIIEHHEM HEPAaBEHCTBA,
CBOMCTBA YMCJIOBBIX HEPABEHCTB;

2) pemarh JHMHEWHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM W HX CHUCTEMBI; peliaTh KBaJIpaTHbHIE
HEPAaBEHCTBA C ONMOPOM Ha rpaguuecKkue MpeicTaBICHMS;

3) IpUMEHATH anmnapar HEPaBEHCTB JIs PEIIeHUs 3a7a4 U3 Pa3IUYHbIX Pa3iesioB Kypca.

BoinyckHuk noxyyum 603mMOo4CHOCIb HAYUUMbCA.

1) pasHOOOpa3HBIM NpuéMaM JT0Ka3aTeLCTBA HEPABEHCTB; YBEPEHHO NMPUMEHATH anmapaT HepaBEHCTB
JUIsL pELIeHUs] pa3HOOOPa3HbIX MaTeMaTUYECKHX 33/1a4 U 3aJjad U3 CMEXHBIX MTPEIMETOB, IPAKTHKH;

2) TpUMEHSTHh TpapUUecKue IPENCTABICHUS Ui HWCCIEIOBAaHHUS HEPAaBEHCTB, CHCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO (DUITUESHTHI.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®@YHKIIMA

Buinycknux nayuumcsi:

1) moHMMaTe M UCHOJIB30BaTh (PYHKUIHMOHAIbHbIE MOHSTUS U S3BIK (TEPMUHBL, CHMBOJHYECKHE
0003HAYCHHUS);

2) ctpouTh rpaduku dIeMEHTapHBIX (QYHKIUH; UCCIIEIOBaTh CBOWCTBA YHCIOBBIX (YHKIMH Ha OCHOBE
M3yUYEHUs TTOBEICHUS UX IPa(hUKOB;



3) moHMMaTh (YHKLIMIO KaK BAaXHEHIIYI0 MaTeMaTH4YecKyl0 MOJENb JJsi OMHCAHUS IPOLIECCOB U
SBJICHUM OKPYXAIOIEro MHUpPA, NMPUMEHATh (PYHKLMOHAIBHBIM S3bIK [UIS OMUCAHHUA M HUCCIEIOBaHMSA
3aBUCUMOCTEH MEXy (PU3NYECKUMHU BEITUYHMHAMHU.

Buinyckuux nonyuum 603mM0ACHOCb HAYYUMbCA:

1) mpoBOIUTH WHCCIENOBAaHUSA, CBSI3aHHBIE C M3YYCHHEM CBOWCTB (yHKIMI, B TOM YuCiIe C
UCIOJIb30BAHUEM KOMIIBIOTEpPA; Ha OCHOBE I'pa)MKOB M3YYEHHBIX (PYHKLUI CTpOUTH OOjiee CIO0XKHbIE
rpaduKu (KyCOYHO-3a/1aHHBIC, C «BBIKOJIOTHIMHY TOYKAMH U T. 11.);

2) ucnoib30BaTh (YHKIMOHAIBHBIE NPEACTABICHUS W CBOWCTBA (YHKUMH A8 pelleHus
MaTeMaTU4YECKUX 3a/1a4 U3 pa3JInuHbIX Pa3JeoB Kypca.

YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU

Buinycknux nayuumes:

1) noHMMAaTh U UCTHIOIB30BAThH SI3bIK MOCIIEI0BATEIBHOCTEHN (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHUS );

2) npuMeHsATh (HOpMYJIbI, CBI3aHHBIE C apU(PMETHUECKON 1 TeOMETPUYECKON MPOrPECCUsIMH, U armnapar,
c(OpPMUPOBAHHBII TpPU H3YUYEHUU JPYTUX pa3lesioB Kypca, K pEIIeHHIO 3aJady, B TOM YHUCIE C
KOHTEKCTOM U3 peabHOM KU3HHU.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

1) pemiaTb KOMOMHUPOBAHHBIE 33/1a4M C IPUMEHEHUEM (OPMYJI N-T'O YWIEHA U CyMMBbI IIEPBBIX N YJICHOB
apu(METHYECKOW W TEOMETPHUYECKOW MpPOTrpeccuii, MPUMEHSS MpH OSTOM ammapar ypaBHEHUH W
HEPABEHCTB;

2) TOHMMATh ApPUPMETUYECKYI0 U TEOMETPUYECKYI0 Mporpeccud Kak (YHKIMH HaTypajJbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUECKYIO MPOTPECCHI0 C JMHEHHBIM POCTOM, I'€OMETPHUECKYID — C
SKCIIOHEHIIMAIBHBIM POCTOM.

OIIMCATEJIbHASI CTATUCTHUKA

Buinycknux nayuumcs ucnonv3osame npocmeiiuiue cnocoowvl

npeoCcmasneHus U aHanu3a Cmamucmudeckux OaHHbIX.

BhIMyCKHUK MOTYYUT BO3MOXKHOCTH NMPHOOPECTH MEPBOHAYATIBHBIN ONMBIT OpraHW3aluu cOopa JaHHbBIX
IIPU NPOBEIEHUH ONIPOca OOUIECTBEHHOI'O MHEHUS, OCYILIECTBIISTh UX aHAJIN3, IPEICTABIATh PE3YIbTaThl
orpoca B BUJI€ TaOJIUIbI, 1UArPaMMBI.

CJIVYAMHBIE COBBITHS U BEPOSITHOCTh

Buinycknux nayyumces HaxoUTh OTHOCUTEIHHYIO YaCTOTY U BEPOATHOCTh CITy4aifHOTO COOBITHSI.
Buinycknux nomyuum BO3MOXHOCTH TPUOOPECTH OMBIT MPOBEAEHUS CIyYalHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C TOMOIIbI0 KOMITBIOTEPHOTO MOJEIUPOBAHMS, HHTEPIIPETALIUU UX PE3YIbTATOB.

KOMBHUHATOPUKA

Buinycknux  nayuumcs pematb KOMOMHATOPHBIE 3a/ladyll Ha HaxOXKICHHE 4Kclia OOBEKTOB WU
KOMOWHAIINH.

Buinycknux  nonyuum 603MOMCHOCMb HAYYUMbCA  HEKOMOPLIM CHEYUANbHbIM NPUEMAM  pelueHus
KOMOUHAMOPHBIX 3A0aH.

IlnannpyemMsble pe3yibTaThbl H3yYeHUsS] KYpPCa reOMeTPUM:
«Harnannas reometpus»

Buinyckuux nayuumcs:

® pacro3HaBaThb Ha 4YepTekax, pPHCYHKax, MOJEISIX M B OKpPYXalolUleM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;

® pacmo3HaBaTh BUBI YIJIOB, BUABI TPEYTOJIbHUKOB, BU/IbI YETHIPEX YT OJLHUKOB;

® ONIpEeNeNsTh [0 YepTexKy PUrypsl e€ napaMerpsl (JJIMHA OTpE3Ka, TpajycHasi Mepa yria,



3JIEMEHTHI TPEYTOJIbHUKA, IEPUMETP TPEYTOJIbHUKA U T.[1.);
pacrio3HaBaTh pa3BEepPTKH Ky0a, NPSMOYTOJBHOTO Tapajuleienumena, MpaBUIbHON MHpaMHIIbI,
LUJIMHIPA U KOHYCA;

nojiydium 603MOINCHOCMb UCNO1b3080Nb npuo6pemeHHbze SHAHUA U YMEHUs 6 npaKmuquKoﬁ
0esaAmelbHOCMU U NOBCEOHEBHOU JHCUSHU JUIA L

yriayOJeHus U pa3BUTHA IPEACTABICHUN O INIOCKUX U MPOCTPAHCTBEHHBIX

reoMeTpuuecKkux (purypax (Touka, npsimasi, OTpe30K, JIyd, yroj, TPeyroJbHUK,

OKpY>KHOCTB, 1Iap, cepa, napaienenunes, npusma u ap.);

MPUMEHEHHS TOHATHUS PAa3BEPTKH IS BBIMIOJIHEHHS IPAKTHYECKUX PACUETOB.

BBIUUCIIATE  OOBEMBI  IPOCTPAHCTBEHHBIX  I'€OMETPUUYECKUX  (UIYp, COCTABIEHHBIX M3
MPSIMOYTOJIBHOTO MapaJuIeyenuIe/a.

«I'eoMeTpHUSCKHE d)PIFVDBI))

HAy4umcs.:

I0JIB30BAThCS A3BIKOM T'€OMETPHH JIJIs OIMHMCAHUS TPEIMETOB OKPYXKAIOIIEr0 MUpPA M MX B3aHMMHOI'O

PacroJIOKEHUS;

pacrio3HaBaTh M UW300pakaTh Ha YepTeXax W PHUCYHKAX TEOMETPUYECKHE QUIyphl H HX

KOH(UTypanuu;

HAXOJIUTh 3HAUCHHUSI UTUH JIMHEHHBIX 3JIEMCHTOB (DUTYp M MX OTHOILICHHMS, TPALYCHYIO MEPY YIJIOB OT

0 1o, IpUMEHsIsl OTIPE/ICIICHHsI, CBOMCTBA U MPHU3HAKK (UTYP U WX IJIIEMECHTOB, OTHOIICHHS (QUTYD

(paBeHCTBO, CpaBHEHHE, MTOI00KE, CHMMETPHUIO, TIOBOPOT, TAPAJUICILHBIN MTEPEHOC);

peliaTh 3a/1a4u Ha JOKa3aTeIbCTBO, ONMMMPAsCh HA H3yYCHHBIC CBOMCTBA (DUTYP U OTHOIICHUH MEXITY

HUMU U IIPUMEHSST U3YYEHHBIC METOIbI IOKA3aTeIbCTB;

e pemarh NPOCTEHINME 3a7add Ha MOCTPOCHHE, MPUMEHSSI OCHOBHBIC aTOPUTMBI IMOCTPOSHUS C
TTOMOIIBIO ITUPKYJIIS ¥ INHEHKH;

® pemarh NPOCTEHINME TUTAHUMETPHYSCKHE 33]]a49H B TIPOCTPAHCTBE;

noaydum 603MOINCHOCNb UCNO1b306A4N1b npu06pemeHHble SHAHUA U YMEHUs 6 npakmuueCKoﬁ

0esamelbHOCMU U NOECEOHEBHOU JHCUSHU JUIA:

® OBJIAJICHUA METOJAaMM PEIICHHs 3aJad Ha BBIYMCIECHHS U J0Ka3aTeIbCTBAa: METOJOM OT
MPOTUBHOTO, METOJOM MOAO0OUS, METOJOM TMepedopa BapUaHTOB, METOJOM T€OMETPUUYECKUX
MECT TOYEK;

e pPUOOPETEHHUs OMbITA IPUMEHEHHS aNreOpaniyeckoro U TPUrOHOMETPUUYECKOTO anmnapara u uieu
JBDKEHUS TIPY PEIICHUH T€OMETPUUECKHUX 3a7a4;

® OBJIAJICHUSA TPAAUIMOHHOW CXEMOW penieHusl 3aJad Ha IMOCTPOCHHE C MOMOIIBIO IHUPKYIsS U
JMHEWKH: aHAJIN3, TIOCTPOEHUE, 1I0KA3aTEIhCTBO U UCCIICIOBAHNUE;

e HayudWTCs pelaTh 3a7aud Ha MOCTPOEHHE METOI0M MO00Us U METOJIOM

® TE€OMETPUYECKOT0 MECTa TOUEK;

e TMpUOOPETeHHs ONbITa WCCIEJOBAHUS CBOWCTB IUIAHUMETPUYECKHX (UTYp C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM.

«I/I3M€D6HI/IG IreOMETPUYCCKHUX BEJIHYNH»

HAy4umcs.:

® JCIOJIb30BaTh CBOMCTBA HM3MEpPEHUs [UIMH, IUIOIIAJEW M YIVIOB INPHU pEUIeHUW 3a1ad Ha
HAaxO0KJICHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI YT OKPYKHOCTH, I'PayCHOU MEpBI
yrna,

®  BBIUUCIATH IJIOLIAIU TPEYTOJIbHUKOB, IIPSIMOYTOJIbHUKOB, [1apalIeIOrPaMMOB,

® Tpareuuii, KpyroB U CEKTOpPOB;

®  BBIUHCIATH IEPUMETPBI TPEYTOJILHUKOB;

® pemarh 33Ja4M Ha JOKA3aTeIbCTBO C UCIOJIb30BAHNEM IIPU3HAKOB PABEHCTBA

® TpPEyroJbHUKOB U MPU3HAKOB MMapaLUIEIbHOCTH NPAMBIX, (popmMyn miomaneit puryp;



pemiaTh MpakTUYECKUE 3aa4u, CBSI3aHHBIC HAXO0KICHIHEM TeOMETPUUIECKUX BEIHYUH (MCTIONB3Ys
MIPU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA);

pemiarh 3a7add Ha J0Ka3aTelbCTBA C MCIOJIb30BaHUEM (DOPMYN JUTMHBI OKPYXHOCTH W JJIMHBI
OYyTH  OKPYXKHOCTH, (opMyn Iuiomaneii Quryp, MNOIYYUT BO3MOXKHOCTH HCIIOIb30BATh
MPUOOpPETEHHBIEC 3HAHNS U YMEHUS B IPAKTUUECKON AESITETbHOCTU U TIOBCETHEBHOM KU3HU JJIA:
BBIUHCIICHHS TPAIyCHBIX MEP YIJIOB TPEYroJIbHUKA U IEPUMETPOB TPEYTOJIbHUKOB;

BBIUUCIIATh IUIOIIAAM (UTYp, COCTAaBICHHBIX W3 JBYX WIH 0ojiee TNPSMOYTOJbHUKOB,
napajuieIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

BBIYUCIIATH IJIOIIA M MHOTOYTOJIbHUKOB HUCIIOJIb3YSl OTHOIICHUS U PABHOCOCTABIEHHOCTH;
pUOOPETEHUS OIBITAa IPUMEHEHHS aJIreOpandyecKoro 1 TPUrOHOMETPHUYECKOTO arnapaTa 1 e
JBUKEHUSI IPU PEIICHUH 3a]1a4 Ha BbIUMCIICHHE.

«KoopanHaTH)

Bbll’lyCKHI/lK Hay4yumcs.:

BBIUUCIIATH AJUHY OTpe3Ka MO KOOpAMHATAM €ro KOHIIOB; BBIYUCISITH KOOPIWHATBI CEPEIUHBI
OTpE3Ka;

HUCIIOJIB30BAaTh KOOpIIHHB.THLIfI MCTOA HJIA U3YUCHUA CBOIICTB IIPAMBIX U

OKPY>KHOCTEH.

Bbll’lyCKHl/lK NOJIYHUm 603MOINCHOCMDb.

OBJIAACTb KOOPAWHATHBIM MCTOAOM PCUHICHUA 3a/ia4 HAa BBIYUCIICHUC U
J0Ka3aTCJIbCTBO

HpI/IO6p€CTI/I OIIBIT MCITOJIB30BaHUA KOMIIBIOTCPHBIX IMPOTrpaMM IJId aHAJIHM3a
YAaCTHBIX CIIy4aCB B3aUMHOTO PACIIOJIOKCHUA OKPY)I(HOCTGI;'I U IIPAMBIX;
HpI/IO6peCTI/I OIIBIT BBITIOJIHCHUS IPOCKTOB HA TCMY «HpI/IMeHeHI/Ie
KOOPAHMHATHOI'O METOAa IIPpU PCIICHUHN 3a/1a4 HAa BBIYHCIICHHUC U
J0Ka3aTCIbCTBO.

«BekTopb»
Buinycknux nayuumes:

ONIEpUpPOBaTh C BEKTOPAMHM; HAXOAUTb CYMMY M pa3HOCTb [JBYX BEKTOpPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEIACHUIO 3aJAHHOT0 BEKTOPA HA YUCTO;
HaxOIWUTh U1 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: UIMHY BEKTOPA, KOOPAWUHATHI CYMMBI
Pa3HOCTH JIBYX U 0ojee BEKTOPOB, KOOPAMHATHI MPOU3BEAECHUS BEKTOPOB Ha YHMCIIO, IPUMEHSSA
IIpU HEOOXOIMMOCTH COYETATENIbHBIN, IEPEMECTUTEIbHBIN U paCIIPEIEIUTEIbHBINA 3aKOHBI,
BBIYUCIIATh CKaJSIPHOE TIPOU3BEACHUE BEKTOPOB, HAXOIUTb Yroll MEXAY BEKTOpamy,
YCTaHAaBIIMBATh MEPIECHIUKYISPHOCTD NPSMBIX.

BblnyCKHMK noxyvyum 603MONCHOCMb.!

OBJIAACTb BEKTOPHBIM METOAOM JJId PCIHICHWA 3a1a4 Ha BBIYUCICHUC U

A0Ka3aTCIbCTBO,

HpI/IO6p€CTI/I OIIBIT BBIIIOJHCHHA IMPOCKTOB Ha TEMY ((HpI/IMCHeHI/Ie BCKTOPHOI'O METOOAa IIpU
pCUICHUHU 3a1a4 Ha BbIYHUCICHHUEC U NOKA3ATCILCTBO».

TemaTn4yeckoe NVIaHNPOBaHNE KypPca BHEYPOYHOM AeATEJIbLHOCTH
«IIpakTHKYM 0 MaTeMaTHKe»

Ne Tema 3aHATHA
n/m Inaun/pakr ®dopma
NpoBeIeHUsI
1-2 JevicTBud ¢ panoHaIbHBIMU yuciaaMu. CTaHIapTHBIA BUJL Jlexmus
YHCIIA. CemuHap
3-4 N3mepennie oTpe3koB U yriioB. CMeXHbIE U BEPTUKAJIbHBIE YTJIbL. Jlexumst




CemuHap

5-6 HevictButenbHbie uncia. KBagpaTHbeiii kopeHb. MppalmoHaibHbie Jlexuus
quCIIa. Cemunap
7-8 Tpeyronsauk. [Ipu3HaKy paBeHCTBA TPEYTOJIBHUKOB. Jlexmwst
CemuHap
9-10 EnuHULBI i3MEpeHus JJIMHBIL, TUIOMIaI1, 00heMa, MacChl, Jlexmus
BPEMEHH, CKOPOCTU. 3aBUCUMOCTh MEXy BETHUYNHAMH. Cemunap
IIponopuumn.
11-12 [TapannensHbIE IPSMBIC. Jlexmms
CemuHap
13-14 Paznoxxenne MHOTOUWIEHa HA MHOXKUTETH. DOpMyITbI Jlexmms
COKPAIIIEHHOTO YMHOXECHHUSI. CemuHap
15-16 [IpssMmoyrosibHBIE TPEYroJIbHUKHA. COOTHOIICHUS B Jlexmms
MPSIMOYTOJIBHOM TPEYTOJIbHUKE. CemuHap
17-18 ToxnectBo. [IpeoOpazoBaHne TOXKIECCTB. Jlexkuus
CemuHap
19-20 [Tapamtenorpamm, CBOHCTBA U TPU3HAKH. Jlexmms
CemuHap
21-22 Anrebpanueckas n1po0Ob. [leficTBus ¢ anreOpandyecKuMu Jlexmms
Ipo0siMu. Cemunap
23-24 [Ipssmoyronbauk. Pom6. KBagpar. Jlexums
CemuHap
25-26 [TpeoOpa3zoBanus anreOpandecKux BHIPAKESHUH. Jlexnust
CemuHap
27-28 MpuoroyronsHuku. Cymma yrios. [lepumerp. Jlexuus
CemuHap
29-30 Bripaxenue nepemMeHHOM U3 (HOPMYJIBL. Jlexums
CemuHap
31-32 Tpanerusi. Jlexums
CemuHap
33-34 CBolicTBa CTENEHH C IEJIBIM ITOKA3aTEIEM. Jlexuns
CemuHap
35-36 [Tpu3naku mo100us TPEYTrOIbHUKOB. Jlexuus
CemuHap
37-38 JluHeliHble M KBaJIpaTHbIE YPaBHEHUS. Jlexus
CemuHap
39-40 VYTribl U OTPE3KHU, CBA3aHHBIE C OKPY>KHOCTBIO. Jlexuus
CemuHap
41-42 YpaBHEHHS C MOJYJIEM. Jlexus
CemuHap
43-44 OKpy’KHOCTH BIIMCAHHAs U ONHACAHHAs. Jlexuus
CemuHap
45-46 Cucrembl ypaBHEHUH. Jlexus
CemuHap
47-48 ITnonianp TpeyronbHHUKA, YETBIPEXYTOJIBHHKA. Jlexuus
49-50 Pemienne TeKCTOBBIX 3a/1a4 C IOMONIBIO YPABHEHUN U CUCTEM Jlexmusg
YpaBHEHUU. CemuHap
51-52 Pemienue 3agau Ha cMecH, pacTBOPHI U CILIABBI. Jlexmusg
CemuHap
53-54 Pemenue TpeyroapHUKOB. Jlexuus
CemuHap
55-56 HepagencrtBa. JIuneiinbie u kBajpaTHble. MeTO MHTEPBAJIOB. Jlexus
CemuHap
57-58 CucTtemMbl HEpaBEHCTB. Jlexus




CemuHap
59-60 [Tnomans kpyra, cekropa. JJmuHa OKpy>KHOCTH, TyTH. Jlexmms
CemuHap
61-62 DYHKINUH U UX TpadUKH. Jlexmms
CemuHap
63-64 [Tporpeccumn. Jlexnus
CemuHap
65-66 KombOuHaropuka. Jlexnus
CemuHap
67-68 BeposiTHOCTB. Jlexnus
CemuHap

1. lInpposbie odpasoBaTenbHbie pecypebl (LHOP) nuist moaiep:Kku NoAroTOBKHY MKOJIbHUKOB.

1.  Hurepuer-noptan  Bcepoccuiickoii — onuMnuaabl  IIKOJbHMKOB. —  Pexum  gocryma:
http://www.rusolymp.ru

2. Bceepoccwuiickue AMCTAaHIIMOHHBIE SBPHCTUYECKHE OJMMIIMAIBI 110 MaTeMaTHKe. — Pexxum mocryma:
http://www.eidos.ru/olymp/mathem/index.htm

3. MadopManinoHHO-TIONCKOBas cucTema «3anadm». — Pexxum nocryna: http://zadachi.mccme.ru/easy

4. 3amaun: uHGOPMAIMOHHO-TIOMCKOBAs CHCTEMa 3ajJad [0 MaTemaTuke. — Pexum mocryna:
http://zadachi.mccme.ru

5. OnuMnmaHbIe 3a/1a4M 110 MaTeMaTuke: 0a3a JaHHbIX. — PexxuM gocryma: http://zaba.ru

6. MocKOBCKHE MaTeMaTHIeCKUE OMMITHA B, — Peskum nocrtyma: http://www.mceme.ru/olympiads/mmo

7. BupTyanbHas 1IKOJa FOHOTO MaTemMaThka. — Pexum nocryna: http://math.ournet.md/indexr.htm

8. bubnmoreka SNEeKTpPOHHBIX Y4eOHBIX TMOcOOMII MO Marematuke. — Pexum  jgocryna:
http://mschool.kubsu.ru

9. Bes anemenTapHasi MmareMatuka. — Pexxum gocryma: http://www.bymath.net

10. EI'D no matemaruke. — Pexxum nocrtyma: http://uztest.ru

11.www.fipi.ru

12.ege.edu.ru

13.alexlarin.net

14.https://statgrad.org

15. Pemy THA

MartepHalbHO-TEXHHISCKOE obOecIieueHue:

1. KowmmeroTep.
2. VIHTepakTHBHAS JOCKA.



http://www.fipi.ru/
http://alexlarin.net/
https://statgrad.org/

