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PABOYAA MIPOI'PAMMA

BHeypouHOI 1eTEJIbHOCTH 10 MATEMATHKE
«3aHHMAaTeIbHASI MATEMATHKA»
J1s1 9 KJjlacca 0CHOBHOTO 0011ero o0pa3oBaHus

Ha 2024-2025 y4yeOHbIii roa

CocraBuTe/ib POrpaMMbI:
Y4MTeJb MATEMATHKH
Beaora JL IO.



IlosicHuTeNbLHAA 3alIHCKA

Hacrosmas nporpamma BHEYPOYHON JEATECIBHOCTH COCTAaBICHA B COOTBEICTBUU C
TpeOOBAaHUSAMHU K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl  OCHOBHOTO
o01ero o0pazoBaHusl HA OCHOBAHUU:

1. ®3 Ne 273 or29.12.2012 rona «O6 obpazoBanuu B Poccuiickoii denepannmy»;

2. ®enepanbHOrO0 TOCYAAPCTBEHHOTO OOPa30BATEIBLHOTO CTAHIAPTa  OCHOBHOTO OOIIEro
o0pa3oBaHMS;

3. CanurtapHo-3nujeMuoornyeckux mnpaswin u  HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-AUIEMUOJIOTHYECKHE TPeOOBaHUS K YCIOBUSM U OpraHu3aldud OOydeHHUS B
obmieoOpazoBarenbHBIX opranu3anusx”. C MU3MEHCHHWSIMH WM JOTOJTHCHHUSIMH OT: 29 HIOHS
2011 r., 25 nexabps 2013 r., 24 Hos6ps 2015 1.,

4. TlocranoBnenue TiaBHOro canutapHoro Bpaua PD  No20 ot 30.06.2020r. «CanutapHo-
SMUIEMUOJIOTHUECKUE TpeOOBaHMSI K YCTPONCTBY, COJEPKaHUIO W OpraHu3aluu padoThI
00pa30BaTeNbHBIX OPTaHU3ANMA U JIPYTUX OOBEKTOB COIUAIBHONW HH(PPACTPYKTYpPHI IS
JeTeid W MOJOJSKH B YCIOBHSX PACHpPOCTPAHEHUS HOBOW KOPOHOBHUPYCHOM WHGEKIUU
(COVID-19)»- Canurapuo-s3nuaemuonorunueckue npasmia CIT 3.1/2.4.3598-20.

5. OcHoBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero o0pa3zoBanusi MOY
[Momanpunckas OOL wHa 2024-2025 y4eOHBIH ro;

KosuyecTBo 4acoB, Ha KOTOpPOe PacCYMTAHA MPOrpaMma
Ha uzyuenue npeamera orBoaurcs 0,5 4 B Heaento, 17 yaca B rof.

OTinunTeIbHBbIE 0CO0EHHOCTH NMPOTrPaMMBbI
Hesan kypca:

HO,I[FOTOBI/ITL 06yqa101unxc;1 K ¢Ja4d€ 3K3aMCHa B (bopMe OI'D B COOTBETCTBHHU C Tp€6OBaHI/I${MI/I,
MNpEaABABIACMBIMU HOBBIMHA O6pa3OBaT€JII)HI)IMI/I CTaHJapTaMH.

BocnuraresbHOe Ha3HAYEHHE Kypca.

OOydenne moTpeOyeT OT yYalMxXCs YMCTBEHHBIX W BOJICBBIX YCWIHMMA, Pa3BUTOTO BHHUMAaHUS,
BOCIIMTaHUs TaKUX KayeCTB, KaK aKTUBHOCTb, TBOPYECKAas WHUIIMATHUBA, YMEHUH KOJUIEKTUBHO-
II03HABATEJILHOIO TPY/IA.

3agauu Kypca:

[ToBTOpeHue, 3akperuieHne U yriyOjaeHue 3HaHUM [0 OCHOBHBIM pazjefiaM HIKOJIBHOI'O Kypca
MaTEMaTHKH C IIOMOILIBIO PA3IMYHBIX LIUPPOBBIX 00pa30BaTENbHbBIX PECYPCOB;

- (popMuUpOBaHUE YMEHHS OCYIIECTBIIATH Pa3HOOOpa3HbIE BUbl CAMOCTOATEIBHOW NEATEIbHOCTU C
1 POBBIMU 00pa30BaTEIbHBIMU PECYPCAMU;

- pa3BUTHE CAMOKOHTPOJIS U CAMOOILIEHKM 3HAHUH C IOMOIIBIO Pa3IMUHBIX (POPM TECTUPOBAHMUS;

- ¢dopMupoBaHHE Yy Y4YalIUXCS IIEIOCTHOTO MPEJCTaBICHHUS O TEMe, €€ 3HAueHUs B pas3felie
MaTEMAaTHKH, CBSI3H C IPYTUMHU TEMaMU;



- (opMmupoBaHHEe  aAHATUTHYECKOIO  MBIIUICHHS, pa3BUTHE MaMATH, Kpyro3opa, YyMEHHE
IPeo010JIeBaTh TPYAHOCTH IIPU PELIEHUH 0o0Jiee CIOXKHBIX 3a1a4;

- OCYILIECTBJIEHHE PabOTHI C JOMOJHUTEIBHOM JINTEPATYPOI;

- AKLUEHTHPOBAaTh BHMMAHUE YYalIUXCAd HAa EAMHBIX TpeOOBaHMSIX K MpaBwiaM oO(OPMIIECHUS
Pa3INYHbBIX BUAOB 3az[aH1/1171, BKJIFOYA€MBIX B UTOI'OBYIO aTTCCTALIUIO 3a KYpC OCHOBHOM IIKOJIBI,

- PaclIUPUTHh MAaTEMATUYECKHUE ITPEICTABICHHS yYalUXCs 10 ONPENEICHHBIM TEMaM, BKIFOUCHHBIM B
IIPOTPaMMBI BCTYIUTENBHBIX 3K3aMEHOB B JIPYTHE THITHI yU€OHBIX 3aBEICHUN.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUS NIPOrpaMMbl Kypca

Jluunocmuvie pe3yiomamol:

OTBETCTBEHHOE OTHOLIEHME K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH K CaMOPAa3BUTHIO M
caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHUIO M MTO3HAHHIO, OCO3HAHHOMY BBIOOpY U
MOCTPOSHHIO albHENIIeH HHANBHYaTIbHON TPAeKTOPUH 00pa3oBaHMs HAa 0a3e OPUEHTHPOBKH
B Mupe npodeccuii M NPOPECCHOHANBHBIX MPEANOYTECHUH, C Y4EeTOM YCTOWYMBBIX
MO3HABATENBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMHUPOBAHHS YBAKUTEILHOTO OTHOIICHHS
K Tpyay.

DopMHUpPOBaHUE ILIEJIOCTHOIO MHPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAYKHU U O6H_I€CTB6HHOI71 IMIPAaKTHUKH.
OcBoenne COOUAJIbHBIX HOPM, IIpaBHJI IIOBCACHMA, poneﬁ n (1)OpM COIMAJIbHOM JKU3HU.

Pa3zButue MOpanbHOrO CO3HaHMA M KOMIIETEHTHOCTH B PEIIEHHMM MOpPaJbHBIX Mpo0JieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (POPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K HDABCTBEHHBIM MOCTYIIKAM.
®opMupoBaHNE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLLIEHUU U COTPYIHUYECTBE.
®opMupoBaHUE CIIOCOOHOCTH K AMOLMOHAIBHOMY BOCHPHSITHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, peIeHU, PACCYKICHUN

Memanpeomemnvie peyromamol 00y4eHus

Pezynamuenvie YY/[
e ompenenaTh COOCTBEHHblE NPOOJIEMbl M NPUYUHBI HUX BO3HMKHOBEHHUS MpU paboTe C
MaTeMaTHYECKUMHU 00bEKTaMHU;
e (opmynupoBaTh COOCTBEHHBIC BEPCHH HJIM MPUMEHSTH YK€ M3BECTHBIC (DOPMBI M METOJIBI
peleHusl MaTeMaTHYecKol npobsieMsl, GOpMyIUpoOBaTh MPEANON0KEHUS U CTPOUTH THIOTE3bI
OTHOCHTEIIFHO paccMaTpUBaeMOro OOBEKTa M MPEIBOCXHUINATH PE3yIbTaThl CBOCH ydeOHO-
MI03HABATENbHOM JeSATEIbHOCTH;
e OmpenenATh NYTH JOCTMDXKEHUs 1efieil M B3BelIMBaTb  BO3MOXHOCTH pa3pelleHHs
OTIpeJICIEHHBIX Y4eOHO-TI03HABATENILHBIX 3a7[ad B COOTBETCTBUU C OIPEICIICHHBIMU KPUTEPHIMU
U 33/1a4aMU;
e BbICTpauBaTb COOCTBEHHOE O0Opa30BaTEIbHOE MOJIPOCTPAHCTBO JJI  pa3pelIeHUs
OIpEeJIeJIEHHOI0 Kpyra 3ajiay, ONpeiesaTh U HaXOAUTh YCIOBHS ISl pealu3alui uael U MjIaHoB
(camooOyueHue);
®  CaMOCTOSITEIBHO BBIOMPATh CPEOH IPEAJIOKEHHBIX pecypcoB Hamboiee 3(p(eKTUBHBIC H
3HaYMMbIe IIPU paboTe C ONpPeIEICHHON MaTeMaTHUYECKO MOIeNbIO;
®  yMETb COCTaBJIAThH IUIAH Pa3pelleHUs ONPe/IeIEHHOr0 Kpyra 3ajay, UCIOJIb3ys Pa3IndHbIe
CXEMBI, PECypChI TIOCTPOCHUS JHarpaMM, MEHTAIbHBIX KapT, MO3BOJISIFOIIUX POU3BECTH JIOTHKO
- CTPYKTYpPHBIH aHAIN3 3a/1a4H;
e yMeThb IUIAHUPOBaTb CBOW OO0pa3oBaTelIbHBIA MapLIpyT, KOPPEKTHPOBAaTb U BHOCHUTH
OIpe/IeICHHbIE W3MEHEHMs, KadeCTBEHHO BIUSIONIMNE HA KOHEYHBIH NPOAYKT Yy4deOHO-
[I03HABATENBHOM JeATEIbHOCTH;
® yMEHHME KaueCTBEHHO COOTHOCHUTh CBOM JI€HCTBHS C MpPEIBKYIIaeMbIM HUTOTOM Y4eOHO-
MO3HABATEBHOM JEATEIBHOCTH IMOCPEACTBOM KOHTPOJISI M TUTAHUPOBAHMs y4eOHOTo Tporiecca B
COOTBETCTBUM C H3MEHSIONIMMUCS CHUTYallUsIMH M NPUMEHSEMBIMU CpPeACTBaMU U (GopMaMu
OpTraHU3aIK COTPYAHUYECTBA, a TAK)KEe WHANBHIyaTbHON pabOTHl Ha YPOKE;



e yMEHHME OTOMpPATh COOTBETCTBYIOIME CPEACTBA peai3allud DPELIEHUS MaTeMaTUYeCKUX
3ama4y, MoAOWpaTb MHCTPYMEHTHI [JJsi OLIEHMBAaHHUS CBOEH TpaeKTOpUHM B pabore ¢
MaTE€MaTHYECKUMU MOHATUAMU U MOJIEIISIMY;

Ho3nasamensnvie YY/[

® yYMEHHE ONpENENsATh OCHOBOIIOJNArawllee IMOHATUE U MPOU3BOJIUTH JIOTUKO-CTPYKTYPHBII
aHaJIN3, OIPEIEIATh OCHOBHBIE IIPU3HAKU U CBOMCTBA C IIOMOLIBIO COOTBETCTBYIOIIUX CPEACTB U
WHCTPYMEHTOB;

® yMEHHE IMPOBOAMTH KIACCU(PUKAILINIO 0OBEKTOB HA OCHOBE KPUTEPHEB, BBIACISATH OCHOBHOE
Ha (poHE BTOPOCTENICHHBIX JaHHBIX;

®  yMEHHE MPOBOAMTH JIOTHUECKOE PACCYKJCHHE B HAPABICHUHU OT OOIIUX 3aKOHOMEPHOCTEH
M3y4aeMoH 3aJ1a4M /10 YACTHBIX PACCMOTPEHU;

®  yYMEHHE CTPOUTH JIOTMUECKHE PACCYXJCHHUS HAa OCHOBE CHCTEMHBIX CPABHEHMII OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI0 MAaTe€MaTHYECKOro paslena WM MOJENH, IOHSATHS WM KJIacCoB,
BBIJICJISIS OTIPEICIICHHBIE CYIIECTBEHHbIE IPU3HAKU UM KPUTEPUH;

®  YMEHHUE BBISBIATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTHMHOCTh COOTBETCTBYIOLIUX
LEMOYEeK pacCyKIeHHUI mpu paboTe ¢ MaTeMaTHYECKUMH 3aJadyaMi, YMEThb MOJPOOHO U CXKATO
MPEACTABIATh JIE€TATU3ALMI0 OCHOBHBIX KOMIIOHEHTOB IIPH JOKAa3aTelIbCTBE MOHATHU U
COOTHOLICHUN HAa MATEMAaTU4ECKOM S3BIKE;

®  YMEHHE OPraHU30BBIBATh MIOUCK U BBIABILITH IPUYMHBI BO3HUKAKOLIUX IIPOLIECCOB, SBJICHUM,
Hanboee BeposSITHBIE (DAKTOPHI, M0 KOTOPHIM MAaTeMaTHYECKUE MOJEITH M O0BEKTHI BEOyT cels
[0 ONPENEJICHHBIM JIOTHUYECKUM 3aKOHaM, YMETh IMPUBOAUTH ITPUUMHHO-CIEACTBEHHBIN aHaIu3
MOHATHUH, CYKICHUH U MaTEMaTUYECKUX 3aKOHOB;

® YMEHHE CTPOUTh MaTEMaTHYECKyI0 MOJeNb MpH 33JaHHOM YCIIOBHH, O00JIaJaonei
OTpeCNICHHBIMA XapaKTePUCTUKAMH OO0BEKTa MPU HAIWYUH ONPEICICHHBIX KOMIOHEHTOB
(bopMHpYIOIIETOCs MPENNoaaracMoro MOHITHS UK SBJICHHS;

®  YMEHHE NIEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIONIYI0 MATEMaTUYECKOMN
3aladyd Ha S3bIK Trpa@uueckoro OTOOpakeHHsS - COCTABJICHUS MAaTeMaTUYeCKOW MOJeNH,
COXpPaHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yMEHHE 33JaBaTh IUIaH pPELICHUS MaTeMaTU4EeCKOM 3aJadd, peaau30BbIBATH AITOPUTM
JEMCTBHI KaK MOLIAroBOM MHCTPYKIMHU IS pa3pelieHus: yueOHO-TI03HaBaTeNbHOM 3a/1a4H;

®  YMEHHUE CTPOUTH JI0KA3aTEIBCTBO METOJIOM OT MPOTUBHOTO;

e yMeHHE PaboTaTh C MPOOJIEMHON CHUTYyallHel, OCYIIEeCTBISATh OOpa3oBaTENbHBINA MPOIECC
MIOCPENICTBOM ITOMCKAa METOJIOB M CIIOCOOOB pa3peuieHus 3a/lau, ONPENEIsITh TPAHUIBI CBOETO
00pa30BaTeNbHOTO MPOCTPAHCTBA;

®  yMETh OPUEHTUPOBATHCS B TEKCTE, BBISABIATH IVIABHOE YCJIOBUE 3a/1aud U YCTAHABIMBATH
COOTHOIIIEHHE pacCMAaTPUBAEMbIX O0BEKTOB;

® yMEHHME TIepEeBOAWTh, HMHTEPIPETUPOBATH TEKCT B UHBIE (HOPMBI MPEICTABICHUS
MHPOPMALIUU: CXEMBI, THarpaMMbl, TpaUuecKoe MPeICTaBICHHE JaHHBIX;

Kommynuxamuenwvie YY/[

e yMmeHue paboTaTh B KoMaHJe, (OPMHUPOBAHHE HABBHIKOB COTPYIHHYECTBA U Yy4eOHOIO
B3aMMO/JICHCTBUS B YCIOBUAX KOMaH/IHON UTPbl WIIM HHOM (POpPMBI B3aUMOAEHCTBYS;

® yYMEHME paclpeieisaTh POJIM U 3aJaud B paMKax 3aHATUS, (OpPMUpPYS TaKkKe HaBBIKU
OpraHU3aTOPCKOIO XapaKkTepa;

® yMEHHE OIICHHMBATh MPABUIBHOCTh COOCTBEHHBIX NEHCTBUH, a TAaKXKe NEATEIbHOCTH JIPYTUX
Y4aCTHUKOB KOMaH/IbI;

® KOpPPEKTHO, B paMKax 3aJad KOMMYHHUKAIUH, (OPMYIHPOBATH M OTCTaMBATH B3TJISIBI,
apryMEeHTHUPOBATh JIOBOJIbI, BHIBOJIBI, @ TAKXKE BBIIBUTATh KOHTPAPTYMEHTHI, HEOOXOAUMBIC AJIs
BBISIBJICHHSI CUTYyallMH yCI€Xa B PEIIEHNUN TOM WIX NHOM MaTEMaTUYECKOM 3a/1auu;

® yMEHHE T[IOJIb30BaThCSl ~MAaTEMaTHYECKUMH TEPMHHAMH Uil pEUIeHHus  y4eOHOo-
[O3HABATENIbHBIX 3a/a4, a TaKKE CTPOUTh COOTBETCTBYIOIIME pPEUEBbIC BBICKA3bIBAaHUS HaA
MaTE€MaTHYECKOM S3bIKE JUIsl BBICTPAUBAHMS MAaTEMAaTUYECKON MOJIEIIN;

® yMETh CTPOUTHh MAaTEMaTUYECKHE MOJEIH C MOMOUIbI0 COOTBETCTBYIOUIETO MPOrPAMMHOIO
o0ecrnieueHus, CEpBUCOB CBOOOHOTO OTJIAJICHHOTO JIOCTYIIA;



® yMeThb IPaMOTHO M YETKO, coryiacHo mpasmwiam odopmienuss KMM-a OI'D 3aHOCHTH
IIOJIy4EHHBIE PE3YJIbTAThI - OTBETHI.

IIpeomemmnule pezynomamsoi:

e (opmMHpOBaHHE HABBIKOB ITOMCKA MAaTEMATHYECKOT'O METO/Ia, aJITOPUTMA U TIONCKA PEIICHHS
3a/1a4uu B CTpykType 3anay OI'D;

e (opmHpOBaHHE HABbIKA PEIICHUS ONPEEICHHBIX THIIOB 33/1a4 B CTPyKType 3a1a4y OI'D;

e ymeHue paboTaTh C TaOJMLIAMM, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMHU; YMETb
peoOpa3oBHIBaTh 3HAKHM U CHMBOJIBI B JIOKA3aTEIILCTBAX M MPUMEHIEMBIX METO/IAX JUIS PEIICHHS
o0pa3oBaTeNbHbIX 33/]a4;

® yMEHHME NpPUBOJAUTH B CUCTEMY, COIOCTaBIATh, O00OOIIATP M  aHAJIU3UPOBAThH
MH(POPMALIMOHHBIE KOMIIOHEHTHI MAaTeMaTHUECKOTO XapakTepa M YMETh NPHUMEHSATh 3aKOHBI H
IIpaBUjIa JUId PELICHUs] KOHKPETHBIX 3a]1a4;

® yYMEHHME BBIJICJATH IJIABHYI0 M HM30BITOYHYIO HMH(OpMAIMIO, IMPOU3BOAUTH CMBICIOBOE
C)KaTHe MaTeMaTH4eCKUX (PaKTOB, COBOKYIIHOCTH METOJO0B M CIOCOOOB pELICHUS; YMETh
NPEJCTaBIATh B CIOBECHOW (popmMe, HCIONB3ysl CXEMBl W Pa3JIMYHbIC TAOIWIBI, TPaQUKU H
JMarpaMMbl, KapTbl HNOHATHHM M KJIAacTepbl, OCHOBHBIE WJEHU M IJIaH pEIIeHUS TOW WIM HHOU
MaTeMaTU4eCKOM 3a1aun.

Tpebosanus K yposHIO NOO2OMOBKU YUaAUUXCsl
HartypaibHble ynciaa. [Ipodoun. PaunonajabHbie uncia
Bvinycknux nayuumcsi:
®  [IOHMMAaTh OCOOEHHOCTH JECATUYHOMN CUCTEMbI CUMCIICHMUS;
®  ONEpUpPOBATH NOHATUAMHU, CBA3AHHBIMU C JEIUMOCTbIO HATYpaJIbHbBIX YHCEI;
e BBIpAXATh YWCIA B OJKBUBAICHTHBIX (opmax, BbIOMpas Hauboliee MNOIXOAALIYIO B
3aBHCUMOCTH OT KOHKPETHOM CUTyaluu;
®  CpaBHMBATb U YIOPSI0YMBATh PALlMOHAIBHBIC YHUCIIA;
®  BBINOJHATh BBIYHUCICHUS C PALMOHAIBHBIMM YHCIAMM, COYeTas YCTHbIE M IHCbMEHHbIE
pUEMBI BBIYMCIICHUN, IPUMEHEHUE KaIbKYJIATOpA;
®  UCHOJB30BaTh IIOHATHS W YMEHUS, CBSA3aHHbIE C IPONOPIMOHAIBHOCTBIO BEJIMYMH,
IPOLEHTAaMH, B XOJ€ pELICHHs MaTeMaTHUeCKUX 3aJad U 3a/Jad U3 CMEXKHbBIX NPEJAMETOB,
BBITIOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI.
JlelicTBUTEJIbHBIE YHCJIA
Buinycknux nayuumcs.:
®  UCIOJIb30BaTh HauyaJIbHbIE IPEJICTABICHUS O MHOXECTBE JIEHCTBUTEIIBHBIX YUCET;
e  ONEpUPOBATh MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTH €r0 B BBIYMCICHHUSX.
Auare0panyeckue BbIpasKeHHUs
Buinycknuxnayuumcs:
®  ONEepUpOBaTh TMOHATHSAMH «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHMUE», pelaTh
3aJauu, cojiepkamure OyKBeHHbIE TaHHbBIE; paboTaTh ¢ GopMyIaMu;
®  BBINOJHATH NpeoOpa3oBaHUs BbIpAXKEHUI, coAepKalUX CTEIEHU C LENbIMU NOKa3aTeIIMU
U KBaJIpaTHbIE KOPHU;
®  BBIIOJHATh TOXXJIECTBEHHBIE IPEOOpPa30BAHUS PALMOHAIBHBIX BBIPAKEHUNH HA OCHOBE
MpaBUJI JEHCTBUN HAJl MHOTOWJICHAMH H alreOpandecKuMu Ipo0sMu;
®  BBINOJHATH Pa3I0KEHNE MHOTOWIEHOB HA MHOXHUTEIH.
YpaBHeHus
Buinycknux nayuumecs.:
®  pelaTh OCHOBHBIE BHJIbI PallMOHAJIBLHBIX YPAaBHEHUH C OJHON NEPEMEHHOM, CUCTEMBI JIBYX
yYpaBHEHMH C IByMs [IE€PEMEHHBIMU;
® [IOHMMAaTh YpaBHEHHE KaK BaXXHEHMIYI0 MaTeMaTUYEeCKyl0 MOJEib JUlsl ONHUCAaHUSA HU
M3y4YeHUs] Pa3HOOOPA3HBIX peajbHBIX CUTYyalluH, pellaTh TEKCTOBBIE 33Jayl alreOpandecKuM
METOJIOM;
®  [IPUMEHATH rpapuuecKkue MPEeACTaBICHUS ISl UCCIIEOBAHUS YpaBHEHUH, HCCIEA0BaHUs U
pELIEHHsI CUCTEM YpaBHEHUH C IByMs [IEPEMEHHBIMH.




HepaBencrna

Buinyckuux nayuumes:

® T[OHMMAaTh U TMPUMEHATH TEPMHUHOJOTHUI0O U CHMBOJHKY, CBS3aHHBIE C OTHOLICHHEM
HEPaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;

e  pelaTh JUHEIHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M UX CHCTEMBI; PellaTh KBaJpaTHbIC
HEPABEHCTBA C OMIOPOU Ha rpadUIeCKue MPEJACTABICHUS.

OcHoBHbIe NOHATHS. YHCTI0BbIE PYHKIUH

Buinycknux nayuumes:

® TIOHMMATh W UCIOJB30BaTh ()YHKIIMOHATHHBIC MOHATHS M S3BIK (TEPMHHBI, CHMBOJIHYCCKHE
0003HaueHUs);

®  CTpouTh IpadUKH AJIEMEHTapHbIX (QYHKIUI; UCCIeI0BaTh CBOMCTBA YMCIOBBIX (PYHKIIMIA Ha
OCHOBE M3yUYCHUS MTOBEICHUS UX IPAPUKOB;

® TOHMMATh (YHKIUIO KaK BOXHEHIIYI0O MATEMAaTUYECKYIO MOJICIb JJIsSi OIMMMCAHUS TPOIECCOB
U SBICHUH OKPYXKAIOIIET0 MHUpA, MPUMEHATh (YHKIUOHANBHBIA SI3bIK JUIS OINUCAHUS U
MCCJICTIOBAHMS 3aBUCUMOCTEH MEXTy PU3NICCKUMU BEITUIMHAMH.

OnucarejibHAsA CTATHCTHKA

Buinycknux nayuumes:

®  UCIOJB30BaTh MPOCTEHUINNE CIIOCOOBI MPECTABIICHUS U aHAJIN3a CTATUCTHYECKUX JIAHHBIX.
Cay4aiinble COOBITHSI M BEPOSATHOCTH

BbInyCKHUKHAYYHTCSI

®  HAXOAWTHOTHOCHUTEIHHYIO YACTOTY U BEPOSATHOCTH CITy4aHHOTO COOBITHS.

KomOunaTopuka

e  BEINYCKHUK HAy4YUTCsl peIiaTh KOMOMHATOPHBIC 3a7a4d Ha HAXOXKJIECHUE YHCiIa OOBEKTOB
WA KOMOMHALINHA.

Harasignasi reomeTpust

Buinyckuuk nayuumes:

®  pacro3HaBaTh Ha 4YepTexaX, PUCYHKaX, MOJEIAX M B OKPYKAIOIIEM MHpE IUIOCKUE U
MIPOCTPAHCTBEHHBIC TEOMETPUYCCKHE (DUTYPHI;

®  pacrmo3HaBaTh pPa3BEPTKU Kyba, MPSMOYTOJIBHOTO MapajuleNienuIe/aa, MPaBHILHOM
MUPAMHUJIBL, TUIMHIPA U KOHYCA;

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJILHOTO MapajuieNenune1a;

e  OmpeAensaTh IO JUHEWHBIM pa3MepaM pa3BEPTKH (GUTYpHl JHHEHHBIE pa3MEpbl caMoii
¢buryps 1 H2060pOT;

®  BBEIUUCIATH 00BEM MPAMOYTOIBHOTO TTApaJUICIICTUIIS/IA.

I'eomeTpuyeckue purypsl

Buinyckuuk nayuumes:

®  TI0JIb30BaThCS SI3BIKOM T'€OMETPHUM MJI OINKCAHUS MPEAMETOB OKPYKAIOIIEro MHpa M UX
B3aMMHOT'O PACIIOIOXKCHHS;

®  pacro3HaBaTh W HM300pakaTh HA YEPTEKAX M PHCYHKAX TeOMETPUYECKHE (PUTYpBI U UX
KOH(UTYypaluu;

®  HAXOAWTH 3HAYCHHUS JJIUH JUHEHHBIX JIEMEHTOB (PUTYp M UX OTHOILEHUS, TPATYCHYIO MEpY
yraoB ot 0° no 180°, mpuMeHss onpeneneHus, CBOMCTBA U MPU3HAKU (UTYp U UX DJIEMEHTOB,
OTHOIIEeHUA (HUryp (paBEHCTBO, M10100KE, CAMMETPHUH, TIOBOPOT, MApaILIEIbHBIN MEPEHOC);

®  ONepupoBaTh C HAYAIbHBIMU MOHATHSAMH TPUTOHOMETPUU M BBINOJHSITH SJIEMEHTApHBIC
orepary HaJ QYHKIHSIMH YTJIOB;

e  pemarh 337a4d Ha JIOKAa3aTeIbCTBO, OMUPAsCh HA N3YUYCHHBIC CBOHCTBA UTYDP M OTHOIICHHIA
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METO/IbI OKA3aTEeIbCTB;

e  pelaTh HECIOXKHBIE 33/1a4i Ha MOCTPOCHHE, IPUMEHSISI OCHOBHBIE aITOPUTMBI TIOCTPOCHHUSI C
TTOMOIIBIO ITUPKYJIS ¥ IMHEHKH;

e  pelaTh NPOCTEHIINe MIIAHUMETPUUYECKUE 3a]]a4l B TPOCTPAHCTBE.

HN3mepeHne reoMeTpUYeCKUX BeJTUYHH

Buinyckuuk nayuumes:




®  WCIOJb30BaTh CBOMCTBA M3MEPEHHS JIJIMH, IUIOMIAJICH W YIJIOB IMPHU PEIIEHWU 3aJad Ha
HAXO0XJICHHUE IJTMHBI OTPe3Ka, IMHBI OKPY>KHOCTH, AJTUHBI IYTH OKPYKHOCTH, TPaTyCHON Mephl
yria;

®  BBIYUCIATH IUIOMIAU TPEYTOJbHUKOB, MPSMOYTOJILHUKOB, MapajlieorpaMMoOB, Tpareliuii,
KpPYTOB U CEKTOPOB;

®  BBIUUCIATH JIJIUHY OKPYKHOCTH, IJTMHY AYTH OKPY>KHOCTH;

®  BBIUKCIATH JJIMHBI JIMHEHHBIX 3JE€MEHTOB (PUTYyp U MX YIJIbl, UCTIONB3YsS (OPMYIbI ATUHBI
OKPY>KHOCTH | JUTHHBI IyTH OKPYKHOCTH, (OPMYJIBI IIOMaAeH GUryp;

e pemaTh 3aJa4Yd Ha JOKAa3aTeIbCTBO C HCIOIb30BAaHUEM (OPMYJ JIMHBI OKPYKHOCTH H
JUTUHBI TyTH OKPY>KHOCTH, PopMyJ Tuiommaaeii puryp;

e pemiaTh NPAKTUYECKHE 3aJa4M, CBS3aHHBIC C HAXOXKJICHHEM T€OMETPHUYCCKUX BEIUYMH
(Mcmonb3ys MPU HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUYECKUE CPEICTBA).

Koopaunatsi

Buinycknux nayuumces.

®  BBIUKCIATH JUIMHY OTpE3Ka IO KOOpAMHATaM €ro KOHIIOB; BBIYHCISATH KOOPAUHATHI
CepeIMHBI OTPE3KA;

®  CMOJB30BAaTh KOOPAMHATHBIN METO AJI U3yUYEHHUS CBOUCTB MPSIMBIX U OKPYKHOCTEH




Coaep:xanue Kypca

«IIpakTHKO-OpHeHTHPOBaHHBIE 3aaHus» OTpadoTka 3agay Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE AAHHBIX, IJIAaH U CXEMa, WM3BJICUCHUE HYXHOH
uHpopManuu. V3MEHYMBOCTH TIpU H3MEpEeHHsX. Pemaromue mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHUYMBBIX BeIMYMHAX. Bblumcinenus u npeoOpasoBaHue BenuyuH. VcciemoBaHue NpocTeHimx
MaTE€MaTHYECKUX MOJCIICH.

«Bbruuciienus u npeodpasoBanus». Orpadorka 3agau Ne 6 KUM OI'D.

Heiicmeun ¢ namypanvhoimu uuciamu

CrnoxxeHWe W BBIYUTAHUE, KOMIIOHCHTHI CIIOKCHHSI W BBIYUTAHHS, CBSI3b MEXIy HUMH,
HAXO0XJIEHUE CYMMBbl U Pa3HOCTH, M3MEHEHHE CYMMbl U Pa3HOCTHU MPH HM3MEHEHHUH KOMIIOHEHTOB
CJIO)KCHHSI U BEIYUTAHUS.

YMHOKEHUE U JIeJIeHHEe, KOMITOHEHTHI YMHOKEHUS U JACTICHUS, CBSI3b MEXKI1y HUMH, YMHOXKCHUE
U CIIO)KEHHUE B CTOJIOHK, JICJICHUE YTOJIKOM, IMPOBEPKA Pe3ysibTaTa ¢ MOMOUIBIO PUKUIKH U 00OpaTHOTO
EUCTBUSL.

Yucnoevie sviparxcenusn

YucnoBoe BbIpaKEHHUE U €ro 3HaYCHHE, MOPSAI0K BBIIIOIHEHUS JCHCTBHIA.

/lpoou. ObviknosenHble OpodU

Hons, gactb, npoOHOE uncio, Apodk. [IpobHoe uncio kak pesynbrar neienus. [IpaBunbHbie u
HENPaBWIBHEIC IPOOH, CMEIIaHHAS IPOOH (CMEITAaHHOE YHCIIO).

3anuch HaTypaldbHOIO 4YHCla B BHUJE APoOM C 3aJaHHBIM 3HAMEHaTejeM, MpeoOpa3oBaHHE
CMENIaHHOM IpoOU B HEMPABWIIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue apodeit k 00meMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHre W BBIYMTAaHUE OOBIKHOBEHHBIX JpoOed. YMHOKCHHE W JIeJICHHE OOBIKHOBCHHBIX
IpoOei.

ApudmeTnueckue JeHCTBUS CO CMEIIAHHBIMU JIPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOJHEHUU OelCEU.

Hecamuunvie opoou

[IpeoOpazoBanue ACCATHYHBIX JIPoOeH B OOBIKHOBEHHBIC. CpaBHEHHE ICCSITHYHBIX JPOOCH.
CrnoxxeHue W BBIYMTAHUE ACCATUYHBIX ApoOel. OKpyriieHue AECATUYHBIX JIpoOed. YMHOXKEHHE U
NEJICHUE JECATUYHBIX ApobOei. [lpeobpazosanue 00biKHOGeHHBIX Opobeli 8 Oecsimuunble OpPOOU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonansnsie yucna

MHoOXecTBO panuoHanbHBIX uncen. CpaBHEHHWE palUMOHANBHBIX uMcen. JleHcTBus c
palMoOHANIBHBIMY YucIaMu. [lpedcmasnenue payuoHaibHo20 YUcia 0ecamuyHol Opoowvio.

JIpoono-payuonanshuie gvlparceHus

[IpeoOpa3oBanne JOpOOHO-TMHEHHBIX BBIPAKEHUI: CIIOKEHHE, YMHOXCHHE, JICJICHHE.
Aneebpauueckas 0poobwb. Cokpawenue anreeopauneckux opooeii. Ilpusedenue aneebpauueckux opobeti
K obwemy 3Hamenamenio. J[eticmeus ¢ aneebpauyeckumu OpoOOAMU: CNONCEHUe, BblYUMAHUE,
VMHOMCEHUe, OelleHue, 80386e0eHUe 8 CeneHb.

«/leficTBuTeIbHBIE YHCIa». OTpadoTka 3amau Ne 7 KM OI'D.

Payuonansusie uucna

N3obpaxenue uucen Ha YHUCIOBOM (KoopAuHaTHOW) mpsimoil. CpaBHeHue uucen. Momayib
yuclia, TeOMEeTpUYecKas HHTepHperanuss MoAyis uyucia. JIeMcTBHS C  MOJIOKHUTEIbHBIMU U
OTPHLIATEILHBIMU YUCIIaMU. MHOXECTBO LEJIBIX YHCE.

Koopounama mouku

OCHOBHBIE IOHATHUS, KOOPOUHAMHDBLLL VY, PACCMOAHUE MeHcOy moukamu. Koopounamul mouxu.

Hppayuonansusie uucna

[onsarue uppanuonanbHOro yrcia. Paco3HaBanue UpparuoHaIbHBIX YUCEIT.

MHnooicecmso delicmeumenbHbixX Yucei.

«IIpeobpa3oBanue anredpanyeckux Boipa:kenuii». Otpadbotka 3anaqd Ne § KM OI'D
Hppayuonanvnvie uucna



ITonsTue HppalMOHAJIbHOI'0 4YHCJIA. Pacno3naBanue HppalUOHAJIBbHBIX YHUCCII. HpI/IMepH
JOKa3aTrCjIbCTB B anre6pe. ﬂeﬁcmeuﬂ C UppayuoOHAaIbHbIMU YUCIAMU. YMHOJICERUE, 0€JZ€HM€,
80368e0¢eHUe 8 CINENEHb.

Mnooicecmeo OeticmeumenbHblx YUCeil.

«YpaBHenus ». Otpabotka 3agau Ne 9 KUM OI'D.

Pagencmea

YucnoBoe paBeHCcTBO. CBOICTBA YMCIIOBBIX paBeHCTB. PaBEeHCTBO ¢ mepeMeHHOM.

Ypasuenusn

[TonsiTe ypaBHEHUS M KOpHS ypaBHeHHs. [Ipedcmagnenue 0 pasHOCUILHOCHMU YDABHEHUIL.
Obnacmo onpedenenus ypasHenuss (001acmb OONYCMUMbBIX 3HAYEHUL NePEMEHHOUL).

Jluneiinoe ypaseuenue u e2o KOpnu

Pemienne nuHeHBIX ypaBHeHUU. Jlunelnoe ypasuenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEUH020 ypasHeHus. Pewenue nunelinbix ypasHeHuti ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparusle ypaBHeHUs. HemonHble KkBaapaTHble ypaBHEHHUA. J[MCKPUMHHAHT KBaApaTHOTO
ypaBHeHHs. Dopmysna KOpHEH KBaapaTHOTO ypaBHeHUA. [eopema Buema. Teopema, obpammas
meopeme Buema. Pelienue KBaJIpaTHBIX YpaBHEHMIA: HCIIOJIb30BaHHME (HOPMYINBI IJI HAXOXKIACHUS
KOpHEH, epaguueckuii Memoo peuieHus, pasiodceHue HA MHONCUmeny, noooop KopHel ¢
ucnonvzosanuem meopemsvl Buema. Konuuecmso xopheii k6adpamnozo ypagHeHus 8 3a8UCUMOCMU OM
e2o ouckpumunanma. buxeaopammnuie ypasnenus. Ypasnuenus, ceooumvle K IUHEUHbIM U K8AOPAMHBIM.
Ksaopammnuvie ypasnenus c napamemponm.

/Jlpoono-payuonansvhsle ypagHeHus

Pemenne mnpocredmux IpoOHO-THHEWHBIX YypaBHEHUN. PeuieHue OpoOHO-paAYUOHANbHBIX
VPasHeHUl.

Memoowbl pewenus ypagHeHull: MemoObl PABHOCUTILHLIX NPeoOpazoeaHuil, Memoo 3ameHbsl
nepemennol, epaghuyeckuti memoo. Hcnonvzosanue ceoicme hyHKyull npu peutenuu YpagHeHull.

Ilpocmetiwue uppayuonanvhvie ypagHerus uod 1/f(x) =a, \/f(x) = \/g(x) .

n
Ypasnenus suoa X =a .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB cOOBITHI OTpadoTka 3a1a4 Ne 10 KM OI'D.

Cnyuaitnvie coovimus

Crnyd4aifHbIe ONBITHI (IKCIIEPUMEHTHI), D3JEMEHTApHbIE CIy4aliHble COOBITHS (MCXOJIBI).
BepositHocT  aneMeHTapHbIX  coObiTuil.  CoObITMST B CIOy4yalHBIX — JKCHEpUMEHTaXx U
ONarompuATCTBYIOIINE 3JEMEHTapHBIE COOBITHS. BeposTHOCTH ciydallHBIX cOObITHH. ONBITHI €
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  cOObITUsAMU. Kitaccuueckne BEpOSTHOCTHBIE OIBITBI €
HCIOJIb30BaHUEM MOHET, KyOUKOB.

«Dynkuun u rpadpuxm». Otpadorka 3agad Ne 11 KM OI'D.

Dynkuyuu

Hlonamue ¢hpynkyuu

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH. DOpMHUpPOBAaHUE MPENCTABICHUI O METalpeIMEeTHOM
MOHATUH «KOOpAMHATEDY. CrocoOBl 3aaHusl PYHKUWIH: aHATUTUYECKUH, rpadudecKuid, TaOIUIHBIH.
I'paduk ¢yakuuu. [Ipumepbl QyHKUMIA, MOTydaeMmblX B MPOLECCE HCCIEIOBAHUS Pa3TUYHBIX
pealIbHBIX MPOLIECCOB U PELIeHUs 3ajad. 3HaueHue QyHkuuu B Touke. CBoicTBa (QyHKIUMH: 00JIaCTh
oTpezieNieHusl, MHOXKECTBO 3HAUCHU, HYJIU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YemHOCHb/HeYemHOCb,
IIPOMEXYTKH BO3pacTaHusl M YObIBaHMs, HamOojbllee M HauMeHbllee 3HaueHus. lccrnenoBanue
GbyHKIUY 10 ee rpaduky.

Juneitnas pynkyusn

CpoiicTBa U rpaduk TuHEHHONW (QyHKIMH. YTI0BOM Kod(hduuueHTt npsmoi. Pacnonoxenue
rpaduka JTMHEHHONW (QYHKIIMHM B 3aBHUCHMOCTH OT €€ yrJIoBOro ko3dduimenta u cBOOOAHOTO YiICHA.
Haxoorcoenue xkosghgpuyuenmos nunetinoii pynkyuu no 3a0aHHbIM YCIOBUAM: NPOXOANCOCHUE NPAMOU
yepe3 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU uepe3 OAHHYIO MOUKY U
napanienbHol OaHHOU NPAMOU.



Keaopamuunaa ¢pynxyusn

CeoiictBa u rpaduk KBagpatuyHoil (yHkuuu (mapabomna). Ilocmpoenue epaguka
K6aOpamu4Hou hyHKYuu no moykam

Oopamnasa nponopyUOHAILHOCHL

CaoiicTBa QyHKIUM y = k l'unepOomna.
X

«IlocnenoBareabHocTH 1 nporpeccum» OtpadoTtka 3agau Ne 14 KIMIM OI'D.

Ilocneoosamenvrhocmu u npozpeccuu

UYucnoBas mociienoBaTeabHOCTh. [IprMepsl 4MCIIOBBIX IOCIENOBAaTENbHOCTEN. beckoHeuHble
[OCJIeI0BAaTENbHOCTH. ApupMeTHuecKass Iporpeccusi U ee CBoiicTBa. I'eoMeTpuyeckas Mporpeccus.
Dopmyna obwe2o uiena u cymMmul n NEPEbIX 41eH08 apUPMemuyecKou U 2eoMempuiecKol npocpeccull

«IIpakTuueckue pacuersl o gopmyaam» Otpadbotka 3anad Ne 12 KUM OI'D

Boipaxxenue ¢ nepemeHHON. 3HaueHue BblpaxkeHus. [lojcraHoBKa BBIpaXKEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasrcenusn

CreneHb ¢ HaTypaJbHBIM IIOKa3zaTeseM U ee cBoiictBa. IIpeoOpa3oBaHus BbIpaXKEHUH,
COJIep KaIMX CTEIEHU C HATypaJIbHbIM I10KA3aTEIIEM.

OpnHouseH, MHOrowieH. JIeHcTBUS ¢ OJIHOWIEHaMU M MHOTOWIEHAaMH (CJI0)KEHUE, BBIUUTAHMUE,
yMHOkKeHUE). PopMyJIbl COKPAILIEHHOTO YMHOKEHUS.

«HepaBeHcTBa 1 cucTeMbl HepaBeHCTBY». OTpaboTka 3a1a4 Ne 13 KM OI'D.

Hepasencmea u cucmemsl HepageHcme

Pemenne HepaBEHCTB C OIHON MEPEMEHHOM: JTMHEHHBIX, k6adpamHuix. CUCTEMBI HEPABEHCTB C
OJIHOH TmepeMeHHO. PerieHne cucteM HEpaBEHCTB C OJHOW NMEPEMEHHOW: JIMHEHHBIX, K8AOPAMHBIX.
N300pakeHre pemeHus] CHCTEMbl HEPAaBEHCTB HAa YWCIIOBOW MpPSIMOH. 3amuch pEIIeHHs] CHCTEMBI
HEPaBEHCTB.

«I'eomerpuueckue ¢purypbl. Yriabs». Otpadbotka 3anady Ne 15 KUM OI'D.

Benuuunui

Benuuuna yria. ['pagycnas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOTO TpPEyroibHUKA. BHemHuili yronm TtpeyroipHuka. Cymma yrioB
TpPEYroJbHUKa

«I'eomerpuueckue ¢purypsl. Jaunb. Otpadorka 3agay Ne 16 KM OI'D

Duzypol 6 ceomempuu u 6 OKpyyHcarouiem mupe

['eomerpuueckast ¢urypa. BHyTpeHHsst, BHewmHsst oOnactd ¢urypbl, rpaHuua. JluHum u
o0yracTH Ha TUIOCKOCTH. Brimmykmas u HeBbiykiiast purypsl. [Inockas u mHerockas ¢urypsl. [lonsrue
BenuuuHbl. /inHa. Msmepenue mummHbl. EqMHULBI M13MEPEHUs JUITMHBI

Boiaenenue coiictB 00bekToB. DopMHUpoBaHUE MPEACTABICHUN O METAIIPEIMETHOM MOHSATUU
«purypar». Touka, OTpe30K, npsmasl, JIyd, JJOMaHas, INIOCKOCTb, YroJl, OMCCEKTpHCa yIJla U €e CBOUCTBA,
BU/JIbl YTJIOB, MHOTOYT'OJIbHUKU, OKPY>KHOCTb U KPYT.

OceBast cummeTpust reomerpuueckux ¢uryp. LleHTpanbHas cCUMMETpPUS TE€OMETPUUYECKHUX

buryp.

«Ilimomans MHOrOoyroapHuka». Orpadorka 3agau Ne 17 KUM OI'D

H3mepenusa u eviuucnenun

[Mnomaau. dopmynsl MIOMIAAUM TPEYroJbHUKA, MapajjielorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna I'epoHa, Gpopmya mIOMAAN BBIIYKIOTO YEThIPEXYroJbHUKA, (POPMYIIbI JUTHHBI
OKPY>KHOCTH U ILJIOLAAH Kpyra

«HM3mepenust u BbruuciaeHus». Orpadotka 3agau Ne 18 KUM OI'D.
Hzmepenus u gpluucnenusn



[Tnomanu. dopmynbl MIOMAAN TPEYroibHUKA, MapajuieiorpaMmMa U €ro 4YacTHBIX BHJIOB,
Tpaneuuu, Gopmyia IJIOMAAN BBIMTYKIOTO YETHIPEXYroJbHUKA, (OPMYJbl AJTUHBI OKPY>KHOCTH M
iouiaau kpyra. [lnomaas npaBuaIbHOr0 MHOTOYTIOJIbHUKA.

Teopema Iludaropa. Tpuronomerpudyeckie COOTHOIICHUS B MPSIMOYTOJIBHOM TpPEYrOJIbHHKE.
Tpuronomerpudeckue QyHKIMH yria.

«Teoperuyeckue acnekThb». OTpadoTka 3ama4 Ne 19 KUM OI'D.
Teoperndeckne aceKThbl, TEOPEMbI, AKCHOMBI, OTIpeIeNICHHsI, (POPMYIIbI, TEMMBI.



TemaTnyeckoe IUIAHUPOBAHUE Kypca

No Tema 3aHsTHSA OCHOBHBIE BUJIBI ICATETLHOCTH YUAITUXCS Koun-Bo
n/n (Ne 3amanus B8 KUM) 4acoB
1 Beruucnenus u Bemonssror apudmMernaeckue 1eicTBHs ¢ 1
npeodpa3zoBanus (6 paloOHATbHBIMU YHUCIAMHU, BBIYUCIISIOT 3HAYCHUS
3ananue KMM) YHCJIOBBIX BBIPAXKECHUN, IEPEXOIAT OT OAHOU
dbopMBbI 3amucu yncia K Apyroi
2 JlencTBUTENbHBIE N306paxator ynciaa TOUKaMu Ha KOOPAUHATHON 1
yrcna (7) IpsIMOM, CPAaBHUBAIOT JEHCTBUTENbHBIC YUCIIA,
BBITNOJIHSAIOT BBIYUCIIEHUS U IPe0Opa3oBaHus,
BBITNOJHSIOT NPUKHUJIKY PE3YyJIbTaTa BEIYUCICHHI.
3 [Ipeobpa3zoBanus BoInonHsA0T BEIUKCICHUS U TPE0Opa30BaHUS 1
anredpanvyecKux apu(QMETUUECKUX BBIPAKEHUN, TPUMEHSIOT
BbIpaxeHUH (8) CBOWCTBA apU(PMETUIECKUX KBAJAPATHBIX KOPHEH
JUIsI TPeoOpa30BaHMsl BhIPAKEHUN
4 Ypaaenus u (9) PewiaroT nuHeliHbIE U KBaIpaTHbIE YPaBHEHUS C 1
OJIHOM MEepPEMEHHOM, HEPABEHCTBA C OJIHOMU
MIEPEMEHHON U UX CUCTEMBI
5 Oyukiun 1 rpaguku | CTPoOSAT U YUTAIOT rpadUKK Pa3TUIHbIA (yHKITHA, 1
(11) YUTarOT rpaduku GyHKINI, OMUCHIBAIOT C
MOMOIIBIO (PYHKIUH pa3IHYHbIe 3aBUCHIMOCTH
MEX]ly BEIMYMHAMH, HUHTEPIPETUPYIOT TpaPuKu
3aBUCHMOCTEN
6 Yucnosbie U BoinonusoT npeodpa3oBaHus anredpandeckux 1
OyKBEHHBIC BBIpAXEHUI, HAXOAT 3HAUEHUsI OYKBEHHBIX
BbIpaxkeHus (13) BBIpQXXEHUI, OCYIIIECTBIISAS HEOOXOIUMBbIE
10JICTAHOBKHU
7 [IpakTuueckue OcCyIIecTBISIFOT pacdeTsl o hopMyiam, 1
pacuersl 1o BBIPAXalOT 3aBUCUMOCTH MEX/1y BEIMYMHAMU,
dopmynam (14) BBIUMCIISIIOT 3HAYCHHSI YUCJIOBBIX BbIPaXKCHUIT
8 [IpaxTuko- BEIMONHAIOT BRIYUCIEHHS U TIPe0Opa30BaHMs, 1
OpUEHTUPOBAHHBIC OCYIIECTBIISIIOT MTPAKTUYECKHUE PACUEThI, CTPOST U
3amanus (1-5) UCCJIEAYIOT MAaTEeMaTHYECKUE MOJICTIH,
UCIOJNIB3YIOT IPUOOpPETECHHBIC 3HAHUS U YMEHUS B
IPAKTUYECKOH 1EATEIbHOCTU
9 I'eomeTrpuueckue BoinonHsieT neficTBUS ¢ TEOMETPUUECKUMU 1
¢burypsr. Yrisl (16) burypamu, pemarT IIIaHUMETPUIECKUE 3a1a4UH
Ha HAXOXKJICHHE Tr€OMETPUUECKHUX BEIHUUH (YIJIOB)
10 I'eomeTpuueckue Pacnio3nator reometpuueckue GUrypsl Ha 1
¢burypsl. Jnunst (17) | IUIOCKOCTH, pa3iMyaloT UX B3aUMHOE MOJIOKEHUE,
n300pakaroT reOMeTpUIecKre (PUTYpHI, PEIIaloT
IUTAHUMETPUYECKHE 33]1a4l Ha HaX0XKIEHUE
F€OMETPUUECKHUX BEJIMYUH (JUIMH, YIJIOB)
11 [Tnomane PacrioszHator reomeTpuueckue GUTrypsl Ha 1
MHOTroyroipHuKa (18) | MI0CKOCTH, pElIaloT MIaHUMETPUUYECKHE 3a/1a9U
Ha HAXOXKJCHUE r€OMETPUUECKUX BEIUUUH
(mutomazeit), OCyecTBISAIOT PacyeThl MO
dbopmynam
12 Nsmepenus u OnpenensoT KOOpANHATHI TOYKH IJIOCKOCTH, 1
Bbruucienus (19) MPOBOJST ONEpalluy HaJl BEKTOPAMHU, BBIUUCISIOT
JUIMHY U KOOPJIMHATBI BEKTOPA, YTroJl MEX1y
BEKTOPAMH, CHHYC, KOCUHYC ¥ TAHT€HC yria
13 TeopeTtnueckue [TpoBoaAT T0Ka3aTeabHbIE PACCYKICHUS, 1




acnexTsl (19)

OLCHUBAIOT JIOTHYCCKYIO IMPABUIIBHOCTDH
paCCY)KHeHHﬁ, paciIo3Har0T OIINOOYHBIE
3aKJIFOYCHUA

14 HepaBenctBa u Pemraror ypaBHeHuUs, HEpaBEHCTBA M UX CUCTEMBI, 1
CHCTEMBl HEPABEHCTB
(13)
15 BepositHOCTB HaxonsaTt BeposTHOCTD Cily4aiiHbIX COOBITHII B 1
coObITuii (10) MIPOCTEUIIINX pacueTax
16 [TocnenoBarenpHOCTH | Pacmo3HaroT apupmMeTHnyecKre u reOMEeTpUIECKIe 1
u nporpeccud (14) IPOTPECCUH, PELIAIOT 3a/1a41 C IPUMEHEHUEM
(opMyIIBI 00IIETO YIeHA M CYyMMbI HECKOJIBKUAX
YJICHOB [IPOIpeccuu
17 Pa6ora ¢ KUM 1
(dactsb 1)
Hroro 17
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