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[HosicHuTeIbHASA 3aNIUCKA

PabGouas mporpamMmMa BHEYpOUHOTO Kypca «MaTeMaTuueCKuid Kajaeu10CKOID)
pa3paboTaHa Ha OCHOBE JCHCTBYIOIIMX OOpa3oBaTEIbHBIX CTAHAAPTOB IO
Marematuke Ha ypoBHe OOO, xoamdukaTopa, pa3BUBAET DJIEMEHT COACPKaHUS
0azoBoro kypca «MaremMaTtukay, IO3BOJSET YAOBIECTBOPUTH IO3HABATEIbHBIC
NOTPEOHOCTH yYalllUXCsl U CO3/aeT YycJoBUs A noarotoBku k OI'D. PabGouas
porpamMma COCTaBJIEHA C Y4eTOM TpeOoBaHUN DeaepaibHOr0 rocyJapCTBEHHOIO
00pa30BaTeIbLHOTO CTaHIapTa OCHOBHOTO 0011ero oopazoanus 3.0 u TpeboBaHu
®OII, ¢ yuetom DenepaibHON paboyeil mporpaMMbl BOCITUTAHUS.

Cnaya sk3aMeHa [0 MaTeMaTUKe 3a KypCc OCHOBHOM 1IKOJIbI B (popme OI'D
SBJIIETCSI OJHUM M3 HaIpaBiCHUN MOJIEpHU3AIMU MIKOJIHHOTO 00pa3oBaHUs Ha
coBpeMeHHOM 3Tarne. C ydeToM 1eneil o0y4eHus: B OCHOBHOM IIKOJIE€ KOHTPOJIBHO-
U3MEpUTENbHBIE  MaTepHalibl  dK3aMEeHa B  HOBOM  (opme  MpoBEpSIOT
chOpPMHUPOBAHHOCTh KOMIUJIEKCA YMEHUH, CBS3aHHBIX C WHGOPMAIIMOHHO-
KOMMYHUKATUBHOW JESTENbHOCTBIO, C IMOJYYEHUEM, aHaJU30M, a TaKkKe
MIPUMEHEHUEM SMITMPUYECKUX 3HAHUM.

JlaHHas mporpaMma Kypca BHEYPOUHOU JIESATENBHOCTH IPEIHA3HAYEHA
Uit oOywaromuxcsi 9-x  kimaccoB  001e00pa3oBaTeNbHBIX — YUPEKACHUN U
paccuntana Ha 102 yaca (3 yaca B Henento). OHa npeaHa3HaueHa IS TTOBBIIICHUS
3 PeKTUBHOCTH MOJATOTOBKM oOydarommxcst 9 kjnacca K TrocyaapCTBEHHOM
(MTOrOBO¥) aTTECTAlMKU MO MaTEMATHUKE 3a KypC OCHOBHOM IIKOJIBI. AKTYyaJIbHOCTh
Kypca 00yCJIOBJIEHA €r0 MPaKTUYECKON 3HAYUMOCTBIO.

[Iporpamma BHEYpOUHOIO Kypca corjacoBaHa ¢ TpeOOBaHUSMU
dbenepaabHOrO TOCyAapCTBEHHOTo oOpasoBaTtenbHOro crangapra OO0 3.0 u

COACPIKAaHUEM OCHOBHBLIX IIPOrpaMM KypCa MaTCMaTUKHU OCHOBHOM IIKOJIBI.

Iean kypca:
CHUCTEMAaTHU3al s 3HaHHH U cnoco0oB ACATCIbHOCTH  yHalIUXCA  I10
MaTeMaTHKe 3a KypC OCHOBHOW WIKOJIbI, MOATOTOBKAa oOyuarommxcs 9 kiacca K

OCHOBHOMY IoCyJapCTBECHHOMY 3K3aMCHY 110 MaTCMATHKC.



3agaum kypca:

o 3aKpenuTh OCHOBHBIE TEOPETUYECKUE TOHITUS W OMNPENCIICHHS 10
OCHOBHBIM U3Y4Ya€MbIM pa3/eiiaMm;

o OTtpaboTaTh OCHOBHBIE THIIBI 334a4 H3ydaembix TUnoB KM OI'D
«Anredpa» u «['eoMeTpus» M UX aITOPUTM PELICHUS;

o dopMupoBaTh y 00yUYaIOIIMXCS IEJIOCTHOTO MPEJCTABICHUS O TEME,
€€ 3HaYCHUs B pa3/elie MaTEMaTHKU, MEXIPEIMETHBIE CBS3H C IPYTUMU TEMaMU;

o CrnocoOcTBOBaTh ~ HMHTEIUICKTyaJIbHOMY — Pa3BUTHIO  y4alllUXCH,
(GOpPMUPOBAHMIO KA4YE€CTB MBIIUICHUS, XapaKTEpPHbIX JJIs MaTeMaTHYeCKOH
JEeATEIbHOCTH U HEOOXOJMMBIX YUEHUKY Uil ycnemHoi caaun OI'D, nms oOein
COLMAJIBHON OPUEHTALINY;

o AKIIEHTUpOBaTh BHHMAHHUE YYAlllUXCSl HAa €IMHBIX TPeOOBaHMSX K
npaBuwiaM O(OPMIIEHHS Pa3IMYHbIX BHJIOB 3aJaHUM, BKIIOYAEMBIX B HTOrOBYIO
aTTECTAlMI0 33 KypC OCHOBHOW IIKOJIBI.

o CriocoOCTBOBaTh CO3/AHUIO  YCJIOBHM OCMBICICHHOCTH YYECHUS,
BKJIFOYEHHS] B HETO OOYYAIOIIErocsi Ha YPOBHE HE TOJIbKO MHTEIIEKTYyalbHOU, HO
JUYHOCTHON U COLIMAIbHOW aKTUBHOCTU C MPUMEHEHUEM TEX WM MHBIX METOJ0B
oOyJeHus.

Pe3yabTaThl 0CBOCHUS KYPCA BHEYPOYHOM 1eATEJIbHOCTH

JIuunocmmuoie pesynomamot:

o OTBETCTBEHHOE OTHOILEHUE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOpAa3BUTUI0O M CamMOOOpa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY W MOCTPOCHUIO JaNbHEHUIeH WHAUBUAYATIHHOM
TpaekTOpuH 0Opa3oBaHUs Ha 0a3e OPHUEHTHUPOBKHM B Mupe npodeccuii u
po(EeCCUOHANIBHBIX TMPEANOYTEHUM, C YYE€TOM YCTOWYMBBIX IO3HABATEIbHBIX
MHTEPECOB, a TaKXKe Ha OCHOBE (POPMHUPOBAHMS YBAaXKUTEIHHOTO OTHOLIEHUS K
Tpyay.

o dopMUpOBaHUE 1IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MTPAKTUKH.



° OcBoeHue COIMANTBHBIX HOPM, MPaBUJ TOBEACHHS, pojieil u ¢dopm
COIIMAJIBbHOM JKU3HH.

° Pa3zBuTe MOpPAIBHOTO CO3HAHWSI W KOMIIETEHTHOCTH B PEIICHUU
MOpaJbHBIX TMpPOOJIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHUpPOBAHUS
HPAaBCTBEHHBIX YYBCTB W HPAaBCTBEHHOTO MOBEICHUS, OCO3HAHHOTO W

OTBCTCTBCHHOI'O OTHOICHUA K HPABCTBCHHBIM ITOCTYIIKAM.

o dopMupoBaHUE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECHUU U
COTPYITHUYECTBE.
o dopMupoBaHUE CIOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHUSTHIO

MaTeMaTU4ecKnX 00BbEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUI

Memanpeomemmbwie pe3yiomamal 00yueHUs

Pecynamuenvie YY/|

o OTIPEIENISITh COOCTBEHHBIE MPOOJIEMbl U IPUYUHBI UX BOSHUKHOBEHUS
pyu paboTe ¢ MAaTEMAaTUYECKIUMH O0BEKTAMU;

o dbopMyIMpOBaTh COOCTBEHHBIE BEPCHM WM TMPUMCHATH  yKE
U3BECTHbIE (OPMBI M METOJbl PEIICHUS MAaTEMaTUYECKOW MPOOJIEMBI,
bopMyIMpOBaTh  TMPEATIONOXKEHHSI W CTPOUTHh  THIOTE3BI  OTHOCHUTEIHHO
paccMaTpuBaeMoro OOBEKTa M TPEABOCXUINATH PE3yJIbTaThl CBOCH y4ueOHO-
MO3HABATENILHOM JCSITEIIbHOCTH;

o OTIPENENATh MYTH JAOCTIKEHUS IIeJIeH M B3BEIIMBATh BO3MOXKHOCTH
pasperieHus] OMpeIeICHHBIX yU4eOHO-TI03HABATEIBHBIX 3a/1ad B COOTBETCTBHH C
OTIPEICTICHHBIMUA KPUTEPHUSIMHU U 3a/1a4aMU;

o BBICTpanMBaTh COOCTBEHHOE O0Opa30BaTEIbHOE MOIMPOCTPAHCTBO ISt
pasperieHus: ONpeIeICHHOTO KpyTa 3ajad, ONpeaeiaTh U HaXOAUTh yCIOBUS IS
peanu3aiuy uaeh 1 miaHoB (caMooOyUueHue);

o CaMOCTOSATENIbHO  BBIOMpATh Cpeau  TPEMIOKCHHBIX  PECYpPCOB
HaumOosiee dS(]QexkTuBHBIE M 3HAYUMble TpU paboTe ¢  OMNpeAesieHHON

MaTeMaTHYECKOM MOJIEIbIO;



o YMETh COCTAaBJISITh IUIAH PA3pPELICHUs OIPEICICHHOTO Kpyra 3ajad,
WCMOJIb3YSl PA3JMYHBIE CXEMBI, PECYPChl IMOCTPOCHUS IHArPAMM, MEHTAIBHBIX
KapT, MO3BOJISIFOIINUX TPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAJIN3 33/1a4H;

o YMETH IJIAaHUPOBATh CBOU o0Opa3oBaTeIbHBIM MapuipyT,
KOPPEKTUPOBATh U BHOCUTH ONMPEJCICHHBbIE N3MECHEHUSI, KAYECTBEHHO BIIUSIOILINEC
Ha KOHEYHBIN MPOIYKT yueOHO-TI03HABATEIHHOM IE€ITEIbHOCTH;

o YMEHHE KaYECTBEHHO COOTHOCUTBH CBOU JEHUCTBUS C MPEABKYIIAEMbIM
UTOTOM y4eOHO-TIO3HABATEIHPHOU JEATEIHHOCTA IOCPEICTBOM KOHTPOJS U
IUTAaHUPOBAHUST y4EeOHOro Tpollecca B COOTBETCTBUU C  HM3MEHSIOIIMMUCS
CUTyallUsIMU U TPUMEHSEMBIMH CcpeAcTBaMu U GoOpMaMH  OpraHU3AIMH
COTPYJHUYECTBA, a TAKKE UHMBUIYaIbHOU PaOOTHI HA YPOKE;

o yMEHUE OTOMpaTh COOTBETCTBYIOIIUE CPEJICTBA PealU3allii PEIICHUs
MaTeMaTUYeCKUX 3a7ad, MOJ0MpaTh HWHCTPYMEHTHI [JIsi OIICHUBAHUS CBOEH
TPaeKTOPUU B pabOTE C MAaTEMaTUYECKUMU TTOHSATUSIMU U MOJCIISIMU;

Ilo3naseamenwvhwvie YY/[

o YMEHHUE OINPENCIATh OCHOBOIIOJATAIONIEE IMOHATUE W IPOU3BOJNTH
JIOTUKO-CTPYKTYPHBIN aHAJIU3, OMNPEICIATh OCHOBHBIC NMPU3HAKKM M CBOMCTBA C
ITOMOIIBIO COOTBETCTBYIOLIUX CPEJICTB U NHCTPYMEHTOB;

o yMEHUE MPOBOJIUTH KIacCU(PUKAINIO OOBEKTOB Ha OCHOBE KPUTEPHUEB,
BBIJICJISIT OCHOBHOE Ha (DOHE BTOPOCTENICHHBIX JAHHBIX;

o YMEHHUE MPOBOAUTH JIOTMYECKOE PACCYXKJICHUE B HANPABICHUU OT
00X 3aKOHOMEPHOCTEH U3ydaeMOM 3a/1a4u JIO YACTHBIX PACCMOTPEHUM;

o YMEHHUE CTPOUTH JOTHYECKUE PACCYXKJCHUS HAa OCHOBE CUCTEMHBIX
CPaBHEHHUI OCHOBHBIX KOMIIOHEHTOB M3y4a€MOI0 MaT€MaTHYECKOIO pa3zesia Wi
MO/IEIIH, TIOHATHUS WIN KJIACCOB, BBIJIEIISIS OIPEICIICHHBIE CYIIECTBEHHbBIE IPU3HAKU
WU KPUTEPUH;

o YMEHUE BBISIBIIATH, CTPOUTh 3aKOHOMEPHOCTD, CBA3HOCTb, JIOTHYHOCTD
COOTBETCTBYIOIIUX IIEMIOYEK PACCYXKIEHUN Tpu paboTe C MaTeMaTUYECKUMH

3alad4aM¥, YMCETb HOJIpO6HO N CXKAaTO NOpCACTABIIATL ACTAIUM3alUI0 OCHOBHBIX



KOMITOHEHTOB IIPH JI0KA3aTeJIbCTBE MOHATHIA U COOTHOLUIEHUN Ha MAaTEMaTUYECKOM
A3BIKE;

o YMEHUE OPTaHU30BBIBATH ITOMCK U BBISBIATH IPUYMHBI BOSHUKAIOIINAX
IOpOLECCOB,  SIBJICHUI, HaumOojee BeposATHbIE  (AKTOPbI, IO  KOTOPHIM
MaTeMaTHYECKUE MOJETH M OOBEKTHI BEAYT ce0s MO OMPECICHHBIM JIOTUYECKUM
3aKOHAM, YME€Tb IPUBOAWUTH IPUYMHHO-CICACTBEHHBIM aHaNW3 IOHATHUH,
CYKIEHUN U MaTEMaTUYECKUX 3aKOHOB;

o YMEHUE CTPOUTh MATEMATHYECKYI0 MOJENb NPH 3aJaHHOM YCIIOBHH,
oOnajaroleil  ONpeneeHHBIMU  XapaKTePUCTUKaMH O0BEKTa TMpU HAIUYUU
OIPEEICHHBIX KOMIIOHEHTOB (POPMUPYIOLIETOCA MPEANOIAraeMOro NOHITHS WU
SBJICHUS,

o yMEHUE NIEPEBOJIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO
COCTABJISIIOLIYI0 MAaTEMaTUYECKOM 3aJaul Ha S3bIK IpauyecKoro 0ToOpaxKeHus -
COCTABJICHHSI MaTeMaTHYE€CKOW MOJENH, COXPAHAIOIIEH OCHOBHBIE CBOWMCTBA H
XapaKTEPUCTHKMU;

o yMEHUE 33JaBaTh IUIAH pEIICHWd MaTEeMaTU4YeCKOM  3aJayd,
peanu30oBbIBaTh  AITOPUTM  JEHUCTBUM KAaK MOWIArOBOM HWHCTPYKUHMM  JUIS
paszpeleHusi yueOHO-TI03HaBaTeIbHON 3a/1a4H;

o YMEHUE CTPOUTH JOKA3aTEIbCTBO METOIOM OT MPOTUBHOTO;

o yMeHHe paboTath ¢ MPOOJEMHON CHUTyallMel, OCYIIECTBIATh
oOpa3oBaTeNbHBI MPOLECC TMOCPEICTBOM TOMCKA METOJ0OB M CIIOCOOOB
paspelieHusi  3aJaud, ONpPENeNsTh TIPaHUIBl  CBOEr0  00pa30BaTEIbHOIO
POCTPAHCTBA;

o YMETh OPUEHTHUPOBATHCS B TEKCTE, BBISIBIIATH IJIJABHOE YCIOBUE 3a/1a4U
Y YCTaHaBJIMBAaTh COOTHOIIEHNE PACCMAaTPUBAEMbIX OOBEKTOB;

o YMEHUE TEPEeBOJUTh, HHTEPIPETUPOBATH TEKCT B HHbIE (HOPMBI
npeacTaBieHus] UH(GOPMAIIMU: CXEMBI, AMarpaMMbl, TpaduuecKkoe NpeCcTaBICHUE
JAHHBIX;

Kommynuxkamuenwvie YY/[



o ymeHue pabotath B KOMaHae, (opMuUpOBaHHWE  HABBIKOB
COTPYJHUYECTBA U Y4EOHOTO B3aUMOJICUCTBUS B YCIOBUSIX KOMAHJIHOW WUTPhl WU
WHOM (hOPMBI B3aUMOICHCTBHS;

o yYMEHHUE paclpelielisiTh POJIM U 337a4yd B paMKax 3aHsITHs, GOpMUPYS
TaKXe€ HaBBIKM OPraHU3aTOPCKOTO XapaKTepa;

o yMEHUE OILICHUBATh MPABUIBHOCTh COOCTBEHHBIX JIEUCTBHIM, a TaKkKe
JEATEIIbHOCTH IPYTUX YYaCTHUKOB KOMAHJIBL;

o KOPPEKTHO, B paMKaxX 3ajJad KOMMYHHUKAuH, (GOopMyIHpoBaTh U
OTCTauBaTh B3IJISIAbl, APTyMEHTHUPOBATH JOBOJBI, BBIBOJbI, a TAKXKE BBIJIBUTATh
KOHTapTryMEHTbI, HEOOXOIUMBIE JJIsl BBISIBIICHUS CUTYaIlMU YCIIeXa B PEIICHUU TON
WJIM UTHOM MaTeMaTUYCCKOM 3a7auM;

o YMEHHE T0JIb30BAThCSI MATEMAaTUYECKUMU TEPMHUHAMU JIJIsI PEUICHUS
y4eOHO-TIO3HABATENbHBIX 33J]a4, a TaKXK€ CTPOUTh COOTBETCTBYIOIIME PEUEBBIC
BBICKA3bIBaHUSI Ha MATEMaTUYECKOM SI3bIKE JJIsl BBICTPAaUBaHUS MaTeMaTUYECKOU
MOJEIIH;

o YyMETb  CTPOUTh  MATEMaTUYECKHME  MOJEIM C  IOMOIIbIO
COOTBETCTBYIOIIETO  MPOTPAaMMHOI0  OOECIEUYEHHUs, CEPBUCOB  CBOOOHOTO
OTJIaJIEHHOT'O JI0CTYTIA;

° YMETh TPAMOTHO U YE€TKO, corjiacHo mpaBuiam odopmienus KNUM-a
OI'D 3aHOCUTH MOTYUYEHHBIE PE3YIBTATHI - OTBETHI.

Ilpeomemmnuwie pezyromamaoi:

o dbopMHpOBaHUE HABBIKOB TIOMCKA MaTEMaTUYECKOTO  METO/Ia,

aJTOpUTMAa U MOUCKA PEIICHUA 3aJ1aud B CTPYKType 3anad OI'3;

o dbopMHpOBaHWE HABBIKA PEIICHUS OMPEACICHHBIX THIIOB 3aJad B
cTpykType 3aaau OI'3;
° yMeHue paboTath ¢ TaOIMIIaMH, CO CXEMaMH, C TEKCTOBBIMHU

JaHHbIMHU, YMCTb HpGO6p&30BBIBaTB 3HAaKMH H CHMBOJIBI B J10Ka3aTCJIbCTBAX H

MPUMEHSEMBIX METOAax sl peleHus: 00pa3oBaTeNIbHbIX 3a/1a4;



° YyMEHUE TPUBOJUTH B CHUCTEMY, COINOCTaBJIATh, 0000maTh u
aHAMM3UPOBaTh WH()OPMAITMOHHBIC KOMIIOHEHTHI MAaTEMAaTHYECKOTO XapaKTepa H
YMETh IPUMEHATH 3aKOHBI Y MPABUJIA JJIs1 PEIICHUSI KOHKPETHBIX 3a]1a4;

° YMEHHE BBIJICNATh TIJIaBHYIO M  H30BITOYHYIO  HHQpOpMAIHIO,
MPOU3BOJNTH CMBICIOBOE CKAaTHE€ MAaTeMaTHYeCKnX (DAKTOB, COBOKYITHOCTH
METOJIOB U  CIOCOOOB pEIICHUs; YMETh IMPEJCTABIAT, B CIOBECHOU (dopme,
HCIIOJIB3YS CXEMbI U Pa3JIMUHbIC TaOIUIIbI, TpadUKy U JUarpaMMBbl, KapThl TOHSATHN
Y KJIACTEpbl, OCHOBHBIE MJEH WU IUIAH PELICHHUS TOM WM MHOM MATEMATHYECKOU
3aJIauM.

TpeOoBaHUSA K YPOBHIO IOATOTOBKH YYAIMXCS

HarypaJjbHbie yucaa. {poou. PanuonanbHbie yucaa

Buinycknuk nayuumcsa:

o MOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS;

o ONEPHUPOBATH MOHATHUIMU, CBA3aHHBIMHU C JIEJIMMOCTBIO HATYpPaJbHBIX
qucel;

o BBIPQKATh YKCJIa B SKBUBAJEHTHBIX (oOpMax, BbIOMpas HaumOoJee

MOJAXOJSAIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYAIlUU;

° CpPaBHUBATH U YIIOPSAOYMBATh PALMOHAIBHBIE YUCIIA;

° BBIMIOJIHATh BBIYMCJICHUS C PAlMOHAIBHBIMH YHCIIAMH, COYETas
YCTHBIE U MUCHbMEHHBIC IPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KAJIbKYJISATOPA;

° HCIIOJIb30BaTh MTOHSTHUS u YMEHMUS, CBSI3aHHBIC C
MPONOPIMOHATLHOCTHIO BEJIMYUH, ITPOLIEHTAMU, B XO€ PEIICHUS] MATEMAaTHYECKUX
3a7la4 M 3aJa4 M3 CMEXHBIX IPEIAMETOB, BBINOJHITH HECJIOXKHBIC MPAKTHUYECKUE
PaCU€THI.

JlecTBUTEIBbHBIE YHCJIA

Bbll’lVCKHMK HAVYUMCA.

L4 HCIIOJIB30BaTh Ha4daJIbHBIC npeaACTaBJICHUA (0) MHOJXECTBC
I[CﬁCTBHTCJ'IBHBIX YUCCII,
L4 OIICpUpPOBATbL IIOHATUCM KBaJApPaTHOI'O KOpHA, IIPHMCHATH €ro B

BBIYHCJIICHUAX.



Anredpanyeckue BbIPasKeHHs

Bowinycknuk Hayuumcs:

. OTIEPUPOBATH HOHATHAMU «TOXKIECTBOY, «TOXJIECTBEHHOE
npeoOpa3oBaHue», pemarh 3a/1a4u, coepKaiue OyKBEHHbIC JaHHBIC; paboTaTh C
dbopmynamu;

. BBITIOJTHSTh MPE0Opa30BaHUsI BBIPAKCHUH, COJICPIKAIIMX CTEICHH C
IEJTBIMU [TOKA3aTeISIMU M KBaJJPATHBIC KOPHH;

J BBIIIOJIHATh  TOXKJISCTBEHHBIE  NPeoOpa3oBaHUsl  paIlOHATBHBIX

BI)Ipa)KCHI/Iﬁ Ha OCHOBC ITpaBHJI I[CﬁCTBHﬁ HaJd MHOI'OYJICHaMHU U aJIF€6p8,I/ILICCKI/IMI/I

JTpOOSIMU;
o BBITIOJTHSTH PA3JIOKEHUE MHOTOYICHOB HA MHOKUTEIH.
YpaBHeHus

Bbll’lVCKHuK HAVYUMCA.

° peraTh OCHOBHBIC BHJIBI PAIMOHAILHBIX YpaBHEHWH C OJHOU
MIEPEMEHHOM, CHCTEMBI IBYX YPAaBHEHHH C IBYMS ITEPEMEHHBIMU;

° MIOHMMATh YpPaBHEHHUE KaK BOXXHEHIITYI0O MAaTEMaTUUECKYIO MOJIEIb JIJIS
ONMCAHMS W W3YYEHUS Pa3HOOOPA3HBIX PEAbHBIX CHUTYaIldd, pemiaTh TEKCTOBBIC
3a/1auu aNreOpandecKuM METOI0M;

° MPUMCHITh  TpaUUeCKUe TPEACTaBICHUS JJII  HMCCIICIOBAHUS
YpaBHEHHH, UCCIICOBAHUS U PEIICHUS CUCTEM YPaBHEHHUM C IByMsI TIEPEMEHHBIMH.

HepasencrBa

Buinycknux Hayuumcea:

o IIOHUMATh U MPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C
OTHOILLIEHHEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
° pelIaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI;
peliaTh KBaJpaTHbIE HEPABEHCTBA C ONOPO Ha rpaduyecKue NpeaCcTaBICHUSI.
OcHoBHbIe OHATHA. Unca0BbIe QyHKIMH

Buinycknux naywumcs:

L4 IIOHUMAaTh HW HCIIOJIB30BAaTh (1)YHKLII/IOH8,J'IBHBI€ IIOHATHUA MW A3BIK

(TEpMUHBI, CAMBOJIMYECKHE 0003HAUCHHS);



° CTpOUTH TpadUKH dIEMEHTAPHBIX (DYHKITMI; HCCIEOBATh CBOMCTBA
YUCIIOBBIX (YHKITMN HA OCHOBE M3yUCHUS MMOBEJCHUS UX TPa(UKOB;

° MOHUMATh (YHKIIMIO KaK BXHEUIIYI0O MATEMAaTHUYECKYIO MOJIEb JJIs
OMHMCAHUS  TIPOIECCOB W  SIBJICGHUM  OKPYXKAIOIIer0  MHpa, IPUMEHSITh
GYHKIIMOHATBHBIA SI3BIK JJISI OTMHMCAHUS M HMCCIICIOBAHUS 3aBUCUMOCTEH MEXITy
(bU3NYECKUMU BEJIMUYMHAMM.

OnucarejibHasA CTaTUCTHKA

Bbll’lVCKHUK HaydyumcA.

o UCIOJIb30BaTh IPOCTEUIINE CIOCOOBI NPEACTABICHUS U aHajau3a
CTaTUCTUYECKUX TAHHBIX.
Ciyyaiinbie COOBITUSL M BEPOAATHOCTD

BoinycKHHK HAYy4YHTCA

o HaXOJUTh OTHOCUTEIBHYIO YacTOTY U BEPOSITHOCTh CIy4ailHOTO
COOBITHSL.

KomoOunaropuka

o BpiyCcKHUK ~ Hay4yuTCs peliaTh ~ KOMOMHATOpHBIE — 3aJaud  Ha

HAaXO0KIEHUE YNUCJIa 00BEKTOB WU KOMOWHAIIUHA.
Harasimnas reomerpust

Bbll’lVCKHuK Haydvumci.

o pacrmo3HaBaTh Ha 4YepTexax, PUCYHKax, MOJCIAX M B OKPYKaloIIeM
MUpE IJIOCKHE U IPOCTPAHCTBEHHBIE FeOMETpHUUECKUE (DUTYPBI;

o pacrno3HaBaTh pa3BEPTKH KyOa, MPsIMOYTOJIBHOIO Mapaliesenuiiesa,
MIPABIJILHOM MUPaMUIbI, IWJINHIPA U KOHYCA;

o CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJILHOTO NapajulesenuIea;

o OTIpENENATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYPHI JTUHEWHBIE
pa3Mepsl camoii (purypsl 1 HA00OPOT;

o BBIUUCIIATH 00BEM MPSIMOYTOIBHOTO TIapaJUIeTIeTUIe 1a.

I'eomerpuueckue purypsl

Buinycknux naywumcs:




o MOJIb30BAThCS  A3BIKOM TIE€OMETPUU JJIsl OMHUCAHUS TMPEIMETOB
OKPY’KAIOIIEro MUpPa U UX B3aUMHOT'O PACIOJIOKEHHUS,

o pacno3HaBaTh M H300pakaTb HAa  4YepTekax MW PUCYHKAX
reoMeTpudeckue GUrypsl U X KOHPUTypaiuu;

o HAaXOJWTh 3HAYEHUS JJIMH JIMHEWHBIX OJJIEMEHTOB (QUIyp U HX
OTHOILICHUS, TpaaycHyl0 Mepy yrioB oT 0° mo 180°, mpumeHsisi ompeaesieHus,
CBOMCTBa U MpU3HAKU (GUTYP U HX DJIEMEHTOB, OTHOIIECHUS (GUryp (paBEHCTBO,
mo100Me, CAMMETPHH, TIOBOPOT, MapalIeIbHBIN TIEPEHOC);

o ONEepUpOBaTh C HAYaJbHBIMU TMOHATHSMU TPUTOHOMETPUU U
BBITIOJIHATH dJIEMEHTapHbBIC ONIEpalK HaJl QYHKIMSIMU YTJIOB;

o pemiaTh 3aJayd  Ha JOKa3aTelbCTBO, ONHPAsACh HA U3YYCHHbBIC
CBOMCTBa (PUTYp M OTHOIIECHUN MEXIYy HUMH U TPUMEHSS HU3YYCHHBIE METO]IbI
JI0KA3aTEIbCTB;

o pelath HECIOXXKHBIE 3a/laud Ha TOCTPOCHHUE, MPUMEHSISI OCHOBHBIC
aJTOPUTMBI TOCTPOCHHUSI C TTOMOIIBIO IUPKYJIS U TUHEUKY;

o pelaTth NpoCTEUINeE MIIaHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.

N3mepeHne reoMeTpUIeCKUX BeJTHIHH

BbanCKHuK HaydyumcA.

° WCIIOJIb30BaTh CBOMCTBA M3MEPEHMs JUIMH, IUIOMIAJCH W YIioB IpHU
pelieHny 3a7a4 Ha HaXOXKJICHHE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIHHBI
YT OKPY>KHOCTH, TPAAyCHON MEpHI yTia;

° BBIYHCIIATH ILIOLIAH TPEYTOJIbLHUKOB, PSIMOYTOJILHUKOB,
napasuieJIorpaMMOB, Tparelnii, KpyroB U CEKTOPOB;

° BBIYHCIIATH JIJTUHY OKPY>KHOCTH, JUTMHY TYTH OKPY>KHOCTH;

° BBIYHCIIATh JUIMHBI JIMHCHHBIX D3JIEMEHTOB (GUTYp M WX YIJIH,
UCIIOJIB3YsI (POPMYIIBI JJIMHBI OKPYKHOCTH U JUTMHBI JYTH OKPYKHOCTH, (POPMYIIBI
iomazaei puryp;

° pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO C HCIOJIb30BaHUEM (opmyn

JUTMHBI OKPY>KHOCTH M IJTUHBI IyTU OKPY>KHOCTH, (GOpMyIT IUTOIIaiel puryp;



° pemaTh MOpPaKTUYECKUE 3a7auyd, CBS3aHHbIE C HAXOXKICHUEM
FEOMETPUYECKUX BEIUYMH (UCHONB3Yysl MPU HEOOXOAUMOCTH CIPABOYHUKU U
TEXHUYECKHE CPEJICTBA).

Koopaunarsel

Bbll’lVCKHI/lK HaydyumcA.

o BBIYMCIIATH JUIMHY OTPE3Ka 110 KOOPJAWHATaM €ro KOHIIOB; BBIYUCIIATH
KOOPJIMHATBI CEPEUHBI OTPE3KA;

o UCITI0JIb30BaTh KOOPJIAMHATHBIN METOJ JJIsl U3YYEHHUS! CBOMCTB HPSMBIX
Y OKPYKHOCTEU.

Coaep:xxanue Kypca BHEYPO4YHOH AeATEJIbHOCTH

«IIpakTKo-opueHTHPOBaHHbIE 3aganus» OTpadoTka 3axau Ne 1-5 KUM
OI'o.

TabmuyHoe u rpaduyeckoe TMPEACTaBICHUE [HAHHBIX, IUJIAH M CXEMa,
U3BJICUECHUE HYXHOU MH(OopManuu. MI3MeHUYnBOCTh MpU U3MepeHusax. Pemaromue
npaBuia. 3aKOHOMEPHOCTHM B H3MEHYMBBIX BEJIMYMHAX. BbelYuCIeHHS U
npeoOpa3zoBaHue BeIMYMH. lccienoBaHWe TPOCTEHMINMX — MAaTEMaTHYECKHX

MOJIEJIEH.

«Bbrunciienusi u npeodpasopanusp. Otpadotka 3agad Ne 6 KIMIM OI'D.

Jeiicmeus ¢ HamypaibHbIMU YUCIAMU

CroxeHrne W BBIYATAHUE, KOMIIOHEHTHI CJIOKEHMS W BBIYMTAHUS, CBS3b
MEXKJy HUMH, HaXO0XKIAECHUE CYMMBI U Pa3HOCTH, U3MEHEHUE CyMMBbI U PAa3HOCTHU
IIPYU U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHMS.

YMHOKEHHE U JIEJICHHE, KOMIIOHEHTBI YMHOKEHUS U JCIECHUS, CBSA3b MEKIY
HUMH, YMHOXEHHUE M CJOXKEHHE B CTOJIOMK, JEJCHHE YIOJKOM, IpOBEpKa
pe3ynbTaTa ¢ MOMOIIbIO TPUKUIKA U OOPaTHOTO ACHCTBUS.

Yucnoewie évipasricenun

HucmoBoe BeIpaXXEHUE U €r0 3HAYCHUE, MTOPSIOK BBIIIOJHEHUS JCUCTBUM.

Jlpoou. Qoviknosennvie Opoou



Homns, dacte, apobHoe uwmcio, ApoOb. JIpoOHOE dYHCIIO Kak pe3ysbTar
nenenus. [IpaBunbHbIE U HEMpaBWIBHBIC APOOH, CMelaHHas ApoOb (CMEIaHHOoe
YHUCJIO).

3anuch HATYPAJIBHOTO YHWCJIA B BHUAE JAPOOM C 3aJaHHBIM 3HAMEHATENIEM,
npeodpa3oBaHUE CMEIIaHHOMN APOOH B HEMPABUILHYIO IpoOh K HA0OOPOT.

[TpuBenenue apodeii k obmemy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX
IpoOeil.

CrnoxeHue W BbIUMTAHUE OOBIKHOBEHHBIX TPOOCH. YMHOKEHHUE U JIeTICHHE
OOBIKHOBEHHBIX JIPOOEH.

Apudmernueckre TeUCTBHS CO CMEIIAHHBIMU APOOSIMHU.

Apudmernueckue NeUCTBU C IPOOHBIMU YHCIIAMHU.

Cnocobbl payuonanuzayuu 6bIMUCTEHUL U UX NPUMEHeHUe NpU 8bINOJIHEeHUU
Oeticmaui.

Jecamuunvie opoou

[IpeoOpazoBanue naecATUYHBIX JpoOeil B oObIkHOBeHHbIE. (CpaBHEHHE
JECATUYHBIX ApooOeit. ClioxkeHue U BhIYUTAHUE JACCATHUHBIX Jpobeid. OkpyrieHue
JNECATUYHBIX  JApoOeil. YMHOXKEHHWE U JIeJIeHue  JECSATHUYHBIX  JIpOOeH.
IIpeobpazosanue o06viKHOBEHHLIX Opobeu 6 Oecamuunble Opoou. Koneunvie u
beckoneuHble OecamuyHbvle OpooU.

Yucna. Payuonanvhsie uucia

MHOXeCTBO parroHanbHbIX uncel. CpaBHEHHE palMOHAIBHBIX YHUCEN.
JleiicTBUsL ¢ palMOHANBHBIMU 4YuCIaMu. [Ipedcmasnenue payuoHaiIbHO20 HUCIA
decsamuyHol 0poobio.

/JIpoono-payuonanvuvie vlparxcenus

[IpeobpazoBanrie APOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOKEHUE, YMHOXKEHUE,
nenenue. Aneeopauueckas Opoow. Cokpawenue ancedpauueckux Opooell.
Ilpusedenue ancebpauueckux opobeti Kk obwemy 3Hamenamenio. [lelicmeus c
aneeopaudeckumu OpooaMU:  CNOJCEHUe, BbIYUMAHUE, YMHOJICEeHUe, OelleHue,

6036€0€HUe 8 CMENeHb.



«/lelicTBUTeIbHBIE YuCaa». OTpadoTka 3aaau Ne 7 KUM OI'D.

Payuonanwvnvie uucna

N300pakeHne uucen Ha 4YUCIOBOM (KoopauHaTHOM) mpsmoil. CpaBHEHHE
yuces. Moayip 4nciia, reoMeTpuyecKas HHTEPIpEeTanus MOy Ynucia. JlencTBus
C TIOJIOKUTEIbHBIMHA U OTPULIATEIIbHBIMH YHCIIaMU. MHOKECTBO LEIBIX YUCET.

Koopounama mouxu

OCHOBHBIE TIOHATHUS, KOOPOUHAMHBIU VY, PACCMOAHUE MEHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanvnsie uucia

[lonatne wppanuoHanpHOro 4umucia. Pacno3HaBaHume UMPPALMOHAIBHBIX
YHCEJL.

Mnoorcecmeo OeticmeumenbHbix yucell.

«IIpeobpa3oBanue ajredpandeckux BbipaxkeHuii». OtpadoTka 3amayu Ne 8
KM OI'D

Hppayuonanvusvie yucna

[Tonste wuppanuoHadbHOrOo 4Hcia. Pacno3HaBaHue UPpPALMOHAIBHBIX
yucen. Ilpumepsl nokazarenbcTB B anredpe. /[leiicmsus ¢ uppayuoHanbHulMu
yucnamu: yMHoxceHue, oelienue, 6036e0eHue 8 CmeneHb.

Mnoorcecmeo OeticmeumenbHbix Yucell.

«YpaBHeHus1 M HepaBeHcTBa». OTpadoTka 3aaa4 Ne 9 KM OI'D.

Pasencmea

UucnoBoe paBeHCTBO. (CBOMCTBa YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

Ypasnenusa

[lonsiTue ypaBHeHUSs W  KOpHA ypaBHeHUs. [lpedcmasnenue o
pasHocunvHocmu  ypagHenu. (Obracme onpeoenenusi ypasHeHus (odnacmo
O0ONYCMUMbBIX 3HAYEHUU NePEMEHHO).

Jluneiinoe ypasnenue u e2o KOpHu



Pemienne nMHENHBIX ypaBHEHWH. Jluweiinoe ypaenenue c napamempom.
Konuuecmeo kopmueti nuneunozo ypagmnenus. Pewenue nuHeunblX YpPAGHEeHUl ¢
napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagpatHeie ~ ypaBHEHHUS. Hemnonnble ~ KBajpaTHble  ypaBHEHWUS.
JIUCKpUMHUHAHT KBaJpaTHOTO ypaBHeHUA. DopMyna KOpHEHl KBaJpaTHOTO
ypaBHenusi. Teopema Buema. Teopema, obpamnas meopeme Buema. PeieHue
KBaJIpaTHBIX YpaBHEHWI: MCMOJb30BaHHE (DOPMYIBI JJIi HAXOXKICHHUS KOpHEH,
epaguueckull Memoo pewieHus, pasiodiceHue Ha MHoiCUment, noooop KopHell ¢
ucnonvsoganuem meopemol Buema. Konuvecmeo KopHeli K8aOpammno20 ypasHeHusl
8 3a8ucumocmu om e2o Ouckpumunanma. buxeaopamnvie ypasnenus. Ypasnenus,
Cc800UMbBLE K TUHEUHbIM U Keaopamubim. Keadpammuvle ypasHenus c napamempom.

/Jlpobno-payuonanvnsle ypagHenus

Pemenne mpocredmmx apoOHO-JIMHEWHBIX ypaBHEHUU. Pewenue OpoOHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewienuss ypagHenuii: Memoovl PABHOCUILHBIX NPeoOpa308aHuUl,
Memoo 3amMeHbl nepeMeHHouU, epaguueckuti memod. Hcnonv3osauue ceolicms

@dyuKyuil npu peweruu YpasHeHull.

Ipocmeriwue uppayuonanvivie ypasuenus euda |t (x)=a, T (x)=./g(x)

Vpasuenus euoa X" =a .Ypasuenus 6 yenvix uucax.

«BepositHocTh coObITHI OTpadoTka 3amay Ne 10 KUM OI'3.

Cnyuaiinvie coovimus

CrnydaiiHble OMbITHI (PKCIIEPUMEHTHI), 3J€MEHTapHbIE CIIy4YailHble COOBITHS
(ucxompl). BepostHOCTH »dnemMeHTapHBIX cOObITHN. COOBITHS B  CIIy9alHBIX
HKCTIIEPUMEHTaX M OJIAarompHUATCTBYIOIIME dJIEMEHTapHbIe COOBITHS. BeposTHOCTH
CTy4alHbIX COOBITHM. OMBITHI C PABHOBO3MOKHBIMU 2JIEMEHTAPHBIMU COOBITHSIMU.

Knaccuueckue BCPOATHOCTHBIC OIIBITHI C UCIIOJIb30BAHUCM MOHCT, KY6I/IKOB.



«®ynkuuu u rpagukm». Otpadotka 3agau Ne 11 KUM OI'D.

Dynukyuu

Hlonamue gynkyuu

JIlekapTOBBI KOOPAMHATHI Ha TJIOCKOCTH. POPMHUpPOBAHUE MPEICTABICHUN O
METalpeIMETHOM TOHSATUU  «KOOpAMHATB». CrocoObl 3ajaHus (PYHKIUM:
aHaJTUTUYeCKUH, Trpaduuyeckuit, TaOauuHbii. ['padux dynkmauu. I[Ipumepnr
GYyHKIMI, TMOMy4aeMblX B TIPOIECCE HCCIENAOBAHUS PA3IUYHBIX PEaTbHBIX
MPOLIECCOB M pellleHus 3ajad. 3HaueHue QyHKUUU B Touke. CBoMcTBa (PyHKIIHIL:
o0nacTb  OMpENENeHus, MHOXXECTBO  3HAYEHUW, HYIH, TMPOMEKYTKH
3HAKOIIOCTOSIHCTBA,  YeMHOCMb/HeYemHOCmb, TIPOMEXYTKA BO3pacTaHus U
yObIBaHMsI, HAUOOJbIIIEE U HAUMEHbIIIee 3HaueHus. VccrnenoBanue QpyHKIUu 1o ee
rpaduky.

Juneiitnaa gpynkuyus

CaoiictBa u rpaduk JuHEHHON (QYyHKIMH. YTIOBOH KOADPUIIMEHT MpSIMON.
Pacnionoxenue rpapuka JNHMHEHMHOW (PYHKIMU B 3aBUCUMOCTH OT €€ YIJIOBOIrO
koddduimenta u cBoboaHOro wieHa. Haxoowoenue koagguyuenmos nuneuHou
@YHKYUuYU no 3a0aHHBLIM YCIOBUAM. NPOXONCOEHUE NPAMOU uYepe3 08e MOUKU C
3A0aHHBIMU  KOOPOUHAMAMU, NPOXONCOEHUEe NPAMOU uepe3 OAHHYI0 MOUYKY U
napaiiebHou OAHHOU NPAMOI.

Keaopamuunaa gpynkuyusn

CpoiictBa u rpaduk KBajpatudHoil (QyHKIMU (mapadona). [locmpoenue
epaghuka KaopamuyHou HyHKyuu no moukam

Oopamnasa nponopuuoOHAILHOCHLb

. K
CBoiicTBa (PyHKIMHU y = k y=- ['unepOouna.
X

«IlocaenoBarenbHocT W mporpeccun» Otpabotka 3amau Ne 14 KM
OI'D.

Ilocneoosamenvnocmu u npozpeccuu

Yucnosas IIOCJIEIOBATEIbHOCTb. [Tpumepsbl YUCIOBBIX

nocJyieIoBaTeIbHOCTEeH. beckoHeuHble MociaenoBaTenbHOCTH. ApudmeTndeckas



porpeccus U ee CBoMcTBa. [ 'eomerpudeckas mporpeccusi. @opmyna oowezo uniena

U cymmol N NEPBbIX UNeHO08 apuhmMemuueckoll U 2eoMempuiecKol npocpeccuti

«IIpakTnueckue pacuersl no popmyaam» OtpadoTka 3amay Ne 12 KM
oro

BelpakeHue ¢ mnepeMeHHOM. 3HadeHue BbIpakeHus. llomcraHoBka
BBIPAKEHNUH BMECTO IIEPEMEHHBIX.

Ilenvie svipasricenusn

Crenenp ¢ HaTypaJdbHBIM TOKa3aTesleM U ee cBoiicTBa. [IpeoOpazoBanms
BBIPAXEHUM, COAEPKAINX CTETIIEHU C HATyPAJIbHBIM ITOKA3aTEIIEM.

OpHounen, MHorouneH. JIeMCTBUSA € OJHOWIEHAMHM W MHOTOWICHAMH

(cioxeHue, BbIYMTaHUE, YMHOXKEHUE). DopMyIibl COKpaIEHHOTO YMHOKEHUS.

«Cucremsbl HepaBeHcTB». OTpaboTtka 3aga4 Ne 13 KM OI'3.

Cucmemuot Hepasencme

CucreMbl HEpaBEHCTB ¢ OAHOW IIEPEMEHHOM. Penienre cucTeM HEPABEHCTB €
OJIHOM TEPEMEHHOM: JIMHEUHBIX, kgaopamubsix. I300pakeHne peleHns] CUCTEMBbI

HEPABEHCTB HA YUCIIOBOM NMPSAMOM. 3alUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

«I'eomeTpuyeckne purypsl. Yriab». OtpadoTka 3amay Ne 16 KUM OI'D.
Beauuunwn

Benuuuna yrna. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEAPEHHOTO TPEYroJibHUKA. BHENTHUI yrol TpeyrojJbHuKa.

CyMMa yrioB TpeyrojbHUKa

«'eomerpuyeckne purypbl. Jaune». Otpadotka 3amau Ne 15,17 KM
ors

Duzypol 6 2eomempuu u 8 OKpysHcarouiem mupe



I'eomerpuueckas Qurypa. BHyTpeHHss, BHemHssI o00JacTH (QUTYPHI,
rpanuna. JIuanu u 00nacTH Ha TUIOCKOCTU. BBINMykias v HEBBIMyKIIAs (UTYPHI.
[Tnockas u Heriockas ¢urypsl. [lonstue Benuuunsl. Jnuna. M3Mepenue IivHbL
Enununbl usmepeHus JiIuHbI

Boinenenue cBoiicTB  00bekTOB. doOpMHpOBaHHME MPEICTABICHUN O
MeTaIrpeAMETHOM TNOHATHH «burypay. Touka, oTpe3ok, mpsimasi, Jy4, JOMaHas,
IUIOCKOCTh, YIroJl, OucceKkTpuca yrjla M €€ CBOHCTBA, BHJBl  YIJIOB,
MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpusi reoMeTpudeckux ¢uryp. lLleHTpanbHas cuMMeTpus
T€OMETPUYECKUX (UTYP.

«Ilnomaab MHOTOYroJbHUKa». OTpadoTka 3amay Ne 18 KIMIM OI'D

Hsmepenua u eévtuucnenusn

[Tnomaau. @opmyinbl IUIOLWIAA TPEYTrOJbHUKA, IMapajyiesiorpaMMa U €ro
YacTHBIX BHJIOB, Tpaneiuu, dopmyna ['epona, dopmyna momaay BBITYKIOTO
YEThIPEXYTOJIbHUKA, (DOPMYIIBI ITTUHBI OKPYKHOCTH U TUIOIIAU KpyTa

«Teopernueckue acnexkTb». OTpadoTka 3amau Ne 19 KM OI'D.

TeopeTudeckue acnekThbl, TEOPEMbI, AKCHOMBI, ompenaeseHus, (HopMyJbl,
JIEMMBL.

MecTo B y4eOHOM IJIaHE:

3aHATHUS TPOBOJATCS BO BHEYpPOUHOE Bpems, | pa3 B HeJeNllo,
MPOJOJKUTENBLHOCTh 3aHATHS 45 munHyT. IIporpamma paccunrtana Ha 34 yaca B
TO/I.

D®opMBbI OPraHU3aALUM 3aHATHI U BUAbI y4eOHOM 1eATeJIbHOCTH

@dopMbI OpraHU3alUU JEATeILHOCTH: TPaKTU4YecKas padorta, MpoOJIEMHO -
NOMCKOBas Oecena, MPOEKT, TPYIIOBAsl U MapHas padoTa, Mpe3eHTalus, poyieBas
Urpa, MOUCK NHMOpPMAITUH.

Bunpl yueOHON AESITENBHOCTH: ydacTHe B YYCOHOM JMAJIOTe, BHITIOJIHCHUE
3aIaHUN  TIpakKTUKyMa, OTOOp Marepuaja U3 HECKOJIbKMX HCTOYHHKOB,
COTPYJHUYECTBO B Mapax W Ipymiax, NOUCK U MOCTPOEHUE AITOPUTMA PEIICHUS

3aa4H.



TemaTnueckoe IIAHMPOBAHKE

KoJ- Tema 3aHaTHA OcHoBHBIE BHIABI JeATEIbLHOCTH

BO (Ne 3apanus B KHMe) y4aluxcs

4acoB

6 Brruucnenus u npeoOpazoBanus | BeimonHsaroT apupMeTHIECKHE
(6 3amanue KNIM) JNEUCTBUSL  C  palMOHAIbHBIMU

quciaMH, BBIYHUCIIAIOT 3HAYCHUA
YU CJIIOBBIX BI)Ipa)KeHI/II‘/’I, MMePeXOaAT

OT OJHOU (OPMBI 3aMKMCH YHUCIA K

IpYyrou
6 JleiicTBUTEIbHBIE YHCTIA N300paxaroT ymucia TOYKaMH Ha
(7 3ananue K1IM) KOOPJIMHATHOMN psAMOid,
CpPaBHUBAIOT JEHCTBUTENbHBIE

qucia, BBIIIOJHAIOT BBIYUCICHUA U

npeodpazoBaHus, BBITIOJIHAIOT
IPUKUIKY pe3ynbTaTa

BBIYHCIICHUH.
6 [IpeoOpazoBanus anredpandeckux | BeimomaHstor BBIYUCIICHUS U
BBIpaKEHUN npeoOpa3oBaHus apuhMETUUECKUX
(8 3ananue KIMM) BBIPAXEHUM, NPUMEHSIOT CBOMCTBA
apu(pMETUIECKUX KBaJIPaTHBIX

KOpHEHl s mpeoOpa3oBaHuUs

BBIPAKEHUU
6 YpaBHEHUS Y HEPABEHCTBA Pemaror snMHENHBIE U KBaJpaTHBIC
(9 3ananue K1MIM) ypaBHEHUS C OJTHON epEeMEHHON
6 BeposiTHOCTH COOBITHIA Haxozmsar BeposATHOCTBH CiydailHBbIX

(10 3apmanune KMM) COOBITHH B IPOCTEUIITNX pacyeTax




6 OyHKIMHU U TpapuKu Crpostr W  4WTalOT  TpaduKH
(11 3apanue KMM) pasnuyHbBIA  (PYHKIMH,  YWTAIOT
rpaduku (yHKIHMH, OMUCHIBAIOT C
MOMOIIBI0  (YHKITUH  pa3IMIHbIC
3aBUCHUMOCTH MEXAY BEIMYUHAMU,
UHTEPIPETUPYIOT rpaduku
3aBUCHUMOCTEN
6 [Ipaktuueckne  pacuersl 1O | OCYIIECTBISIIOT pacyeThbl 1o
dbopmynam dbopmynam, BBIpaXKaloT
(12 3apanue KMM) 3aBUCUMOCTH MEX]y BEJIMYMHAMH,
BBIYHCIIAIOT 3HAYEHUS YHUCIOBBIX
BBIPAKECHUU
6 CucreMbl HEPaBEHCTB Pemator HepaBeHcTBa ¢ OgHOM
(13 3amanue KMM) IIEPEMEHHOU U UX CUCTEMBI
12 [TpakTHKO-OpHEHTHUPOBAHHbIE Brimonasttor BBIYHCIICHHUS u
3a/laHus npeo0pa3oBaHusl, OCYIIECTBIISIIOT
(1-5 3amanue KMM) MPAKTUYECKUE PACUETHI, CTPOAT U
UCCIEYIOT MaTEeMaTUYECKHE
MOJEIH, UCIIOJIB3YIOT
NpUOOPETCHHBIC 3HAHUS W yYMEHUS
B MIPAKTUYECKON JIEATEIBHOCTH
6 I'eomeTpuueckue ¢burypsl. | Pacnoznator F€OMETPUYECKUE
Jinussl. [Tnomaau guryp (Gurypel Ha IUIOCKOCTH, PEIIA0T
(15 3aganne K1MIM) IJJAHUMETPUYECKUE  3aJa4ud  Ha
HAXO0XKJICHHE FEOMETPUYECKUX
BEJUYHUH (JJIMH, YIJIOB), MJIOIIAAEH
duryp
6 I'eomerpuueckue Gurypol. Yriwl | Beimmonnaser JIEUCTBHUS c
(16 3aganue KNMIM) r€OMETPUYECKUMHU durypamu,

pemaroT INIAaHUMCTPHUUICCKHC




3aJa4uu Ha HaX0XICHUC

r€OMETPUYECKHUX BEJIMYUH (YIJIOB)

I'eomeTpuyeckue dhurypsl. JIuHbI

(17 3amanue KMM)

Pacnio3naror ICOMCTPHUUICCKUC

burypsl Ha IJIOCKOCTH, Pa3IndaroT

ux B3aMMHOE MIOJIOKEHHE,
N300paXKaroT reoOMeTPHUECKHUE
burypsl, pemaror

INIAHUMCTPHUICCKHUC 3aJa4uu Ha
HaXO0XJICHHUC IrCOMCTPHUICCKHUX

BEJIMYUH (JJINH, YTJIOB)

HJ'IOHIaI[I) MHOI'OYI'OJIbHUKA

(18 3amanue KMM)

Pacnoznaror FEOMETPUYECKUE
burypel Ha IIJIOCKOCTH, PEIIAOT

IJIaHUMCTPHUUCCKUC 3aJa4uun Ha

HaXO0XJICHUE TCOMETPHUIECKUX
BEJIMYHH (normmanaeit),
OCYIIECTBIISIOT pacyeTsl 1o
dbopmynam

ITocnenoBarenprHOCTH "
MIPOTPECCUU

(14 3aganue KIMM)

Pacno3nator apudpmernyeckue u
reOMETPUUECKHE IPOrpeccui,
pelIaT 33Jauyd C IPUMEHEHUEM
dbopmyIibl O0IIEro 4YjieHa U CYMMBI

HCCKOJIBKUX YJICHOB IIPOIpCCCHUU

TeopeTnueckue acrieKThbl

(19 3apanue KMM)

[IpoBoasT JIOKa3aTeabHbIC
paccyxaeHus, OLICHUBAIOT
JIOTUYECKYIO MPABUWIBHOCTh
paCCyXICHUH, PACIIO3HAIOT

OIIMOOYHBIE 3aAKJIFOUYEHUS

Pa6ota ¢ KUM (qacts 1)

HUToro
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HNuTepHeT-pecypehl IS NoAroroBku k OI'):

1. Odunmanbuplii  UHOOPMALMOHHBIA ~ MOPTal  TOCYJApCTBEHHOM
uToroBoi arrectanuu (9 xnacc) http://gia.edu.ru/

2. denepanpHas ciyxba 10 Ham3opy B cdepe o0Opa3oBaHUS U
Haykuhttp://www.obrnadzor.gov.ru

3. denepanbHbIif UHCTUTYT MeJaroru4eckux U3MEpEeHUui
http://www.fipi.ru

4, denepanabHBIA LIEHTP TECTUPOBAHUS

http://www.rustest.ru

S. JemoHcTpannonnsle BapuanTel OI'D Ha moprane "Poccumiickoe

obpazoBanme" http://edu.ru

Ne | Hazeanue Cooeporcanue Aopec (URL)
nln | cauima  umu
cmamou
1. | Enunas Iupokuii BBIOOP | http://school-collection.edu.ru/.
KOJUTCKITHS AJICKTPOHHBIX TOCOOUH.
u(ppoBHIX
obOpasoBaren
BHBIX
pecypcoB.
2. Numbernut: | Matepuaisl s | http://www.numbernut.com/
BCE 0 | M3ydUeHus U

MaTeMaTuKe | IPerojaBaHus
MaTEeMaTUKH B  IIKOJIC.
TemaTuyeckuii COOPHHUK:
qucia, Jpo0u, CIIOXKEHHUE,
BBEIYMTAHHC u np.
Teopetnueckuit

MaTepuai, 3aJaqu, Urpbl,



http://edu.ru/
http://school-collection.edu.ru/
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Enumbernut%2Ecom%2F

TCCThI

Math.ru: Komnexknust xuur, Buaeo- | hitp://www.math.ru
YAUBUTEIIBbHBI | JIEKIUH, noadopka
%4 MHUD | 3aHUMAaTEIbHBIX
MaTEeMaTUKU | MaTEMaTUYECKUX (PaKTOB.
Nudopmarnus 00
OJIMMIIUAJAX,  HAY4YHBIX
IKOJaX IO MaTEMAaTHKE.
Mennareka
EgWorld: HNudopmarus o | http://eqworld.ipmnet.ru/indexr.h
MHp pELIECHUSIX pa3IUYHbIX | tM
MaTeMaTH4eC | KJIaCCOB aire0pandyeckux,
KUX MHTETPAJIbHBIX,
YpaBHEHUI (GYHKIIMOHATBHBIX u
IPYTUX MAaTeMaTUYECKUX
YpPaBHEHUN. Tabnurbr
TOYHBIX pELICHUN.
Onucanue METO/IOB
pelieHus YPaBHEHUU.
DJIEKTpOHHAs
oubmmoTeka
MockoBckuit | Madopmartus o | http://www.mccme.ru/
EHT MaTeMaTUYECKUX IIKOJIaxX
HEMPEPBIBHOT | U Kjaccax. JIoKyMeHTHI U
o CTaThbU 0
MaTreMaTu4ec | MaTeMaTHYECKOM
KOT'0 00pa3oBaHUH.
oOpazoBanus | Mudopmarus 00



http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=7402&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F

OJIMMIINaJax,

JUCTAHIMOHHAS
KOHCYJIbTaIIHsI
Cpennss VYuebuple mocobus 1o | http://www.bymath.net/
MaTeMaTu4ec | pa3aeiiaM  MaTEeMaTHKH:
Kas TeopHus, IPUMEPBI,
UHTEPHET- pemieHus.  3agaud  u
IIKOJIA: BapHaHTBl KOHTPOJIbHBIX
CTpaHa paboTt
MaTEeMAaTUKH
Maremarnye | MaremaTuka u | http://mathc.chat.ru/
CKHI MaTEMaTHKH, MaTeMaTHKa
Kaiennockon |B ku3HM. Ciywam u
ciydau, | Ouorpadun, Kypbe3bl H
(hOoKyCHI, OTKPBITHUS
apaIo0KChl
Maremaruka | O0nacTHBIE u | http://contest.ur.ru/
u BCEPOCCHUICKHE
UHOOPMATHK | OJIMMITHAJIEI,

4. YPAJIbCKHEC

COPCBHOBAHU

A

IMIKOJIbHUKOB

YEeMIIMOHAThI, KOMaHHbIC
COpPEBHOBAHUS
IIKOJIBHUKOB U CTYJIEHTOB
o MaTeMaTuKe,
uH(popmaTHKe,
IPOrPaAMMHUPOBAHMIO.
Nudopmanus TUISL

Y4aCTHUKOB

JKpPaHHO-3BYKOBbIE 10CO0UsI.

1. BuneodunbMbl 10 UCTOPUM Pa3BUTUS MATEMATHKH, MATEMATUYECKUX

UJIIEN 1 METOOB.



http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=22420&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Ebymath%2Enet%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=15317&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fcontest%2Eur%2Eru%2F

2. TeMaruueckue npe3eHTaluu
3. Komnakr-aucku Buptyanbnas mkona Kupunna u Medoaus.  Ypoku

anreopsl, 7 — 9 knacc.

Texnnuyeckue cpeacTBa 00y4eHus

° KJIaCCHAs JOCKa ¢ HA0OPOM MAarHUTOB IS KPEIJICHUS TaOJIuIL;

° MHTEPAKTUBHAS JOCKA;

o IIEPCOHAIBHBIN KOMITBIOTED;

° MYJIbTUMEIUNHBIA TTPOEKTOP;

° 9KpaH (Ha IITaTUBE WK HABECHOMN);

° JIEMOHCTPAIlMOHHBIEC W3MEPUTEIIbHBIC MHCTPYMEHTBHI u

npucnocoOsieHust  (pa3MEYeHHble M HEpa3sMEUYEHHbIC JIMHEWKH, ILUPKYJIH,
TPaHCHOPTUPBI, HAOOPHI YTOJIBLHUKOB);

J JEMOHCTpAallMOHHbIE TOCOOMS i  M3YyYEHUS TeOMETPUYECKHUX
BEJIMYUMH (JIJTMHBI, IEPUMETPA, TUIOIIAIN) U Jp.;

. JIEMOHCTPAIIMOHHBIE TTOCOOUS JJI U3YUEHUS TE€OMETPUUYECKUX (HUTyp:
MOJIETIN T€OMETPUUECKUX (PUTYD U TE€J, pa3BEPTKU T€OMETPUUECKUX TEN;

o JIEMOHCTPALIMOHHbBIC TAOIUIIBI.

Y4eOHO-TpakTHYECKAS U Y4eOHO0-1a00paTOPHOE 000PyI0BaAHNE

1. Jlocka MarHUTHO-MapKepHasi MJIM MEJIOBAsi C KOOPAMHATHOMN CETKOM.

2. KOMIUIEKT YepTEXHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3IaTOYHBIX):
JuHelKa, TpaHcnopTup, yroiasHuk (30°, 60°), yrompauk (45°, 45°), MUPKYIIb.

3. Habopsl miisa monenupoBanus (1BeTHast Oymara, KapTOH, KajbKa, KIIEH,

HO>XHUIIBI, HJ'IaCTI/IJ'II/IH).



