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1J1s1 9 KJ1acca OCHOBHOTO 0011ero o0pa3oBaHus

Ha 2024-2025 y4eOHblii roa

c. HaymoBka, 2024 r.



IMosicuuTeIBLHASA 3aIMCKA

Hacrosimas  mporpamma BHEYPOYHOM JEATEIIBHOCTM COCTaBJICHA B COOTBETCTBUU C
TpeOOBaHUSIMU K pe3ylibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTeNbHOM MHPOrpaMMbl  OCHOBHOI'O
o0miero o6pa3oBaHus Ha OCHOBaHUHU:

1. ®3 Ne273 o1 29.12. 2012 roga «O06 ob6pa3zoBanun B Poccuiickoit denepanuny;

2. ®enepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa  OCHOBHOTO OOIIEro
o0pa3zoBaHus;

3. CaHWTapHO-2MIUIAEMUONIOTHYECKUX TpaBuwin U HopmaruBoB CanlluH  2.4.2.2821-10
"CaHuTapHO-3MUAEMHUOIOTHUECKUe TPeOOBaHUS K YCIOBUSM M OpraHu3aldd OOYy4eHHUS B
o01eobpazoBatenbHbix opraHuzanusax". C U3MEHEHUSIMU U JONOJIHEHUSMHU OT: 29 HIOHS
2011 r., 25 nexabps 2013 r., 24 Hos6ps 2015 1.,

4. OcHOBHOM 00pa30BaTEIBLHOM MPOrPaMMbl OCHOBHOTO 00111eT0 0Opa3zoBanusi MbOY
«Haympgsckas COLI» Tomckoro paifona Ha 2024-2025 yueOHblii rof;

KosnyecTBO 4acoB, HA KOTOPOE paccuMTaHa MporpaMmma
Ha u3yuenue npeamera otBoautcs 1 4 B Henento, 34 yaca B rofl.

OTanunTenbHbIe 0CO0CHHOCTH MPOTrPaMMBbI

B cBa3u ¢ orpaHM4YeHUAMH B IPOBEACHUHM MAaCCOBBIX MEPOIPHUSITHH, BBEICHHBIMU B CBSI3U C
pacnpocTpaHEeHHEM KOPOHABUPYCHOM MH(MEKIMH, IporpaMmMa MOXKET Pealii30BBIBATHCS CYMMapHO B
KaHUKYJIPHOE BpEMs, B BBbIXOAHbIe W HepadouWe MNpPa3IHUYHbIE [HM, [UCTAHIMOHHO C
HMCIOIBb30BAHNEM OHJIAMH - TEXHOJIOTHH.

Hesn kypcea:

[ToaroToBuTs oOOyYarommxcss K caade osk3ameHa B ¢opme OI'D B COOTBETCTBHUH C
TpeOOBAHUSIMU, TPEABIBISIEMBIMA HOBBIMU 00pa30BaTEIIbHBIMU CTaHIAPTAMHU.

Bocnurare/ibHOe Ha3HAYEHHE Kypca.

OOyuenne mnoTpeOyeT OT Yy4allMXCsd YMCTBEHHBIX U BOJIEBBIX YCWIHM, Ppa3BUTOTO BHHUMaHUS,
BOCIIUTAHUS TaKUX KA4eCTB, KaK aKTHUBHOCTb, TBOpUYECKAas WHUIIMATHBA, YMEHUW KOJUIEKTHBHO-
M03HABATEJIBHOIO TPY/a.

3agaum Kypca:

[ToBTOpeHue, 3aKperieHne U yriyOjaeHHe 3HaHUH 10 OCHOBHBIM pa3fieflaM IIKOJIBHOTO Kypca
MaTEeMAaTHUKH C MIOMOIIBIO PA3IMYHBIX IIUPPOBBIX 00pa30BaTENbHbBIX PECYPCOB;

- (popMupOBaHME YMEHHS OCYLIECTBISATH Pa3HOOOPA3HBIE BUJbI CAMOCTOSTENBHOW JEATEIBHOCTH C
1M(pOBBIMU 00PA30BATEIBLHBIMU PECYPCAMU;

- pa3BUTHE CAMOKOHTPOJISI M CAMOOIICHKH 3HaHUH ¢ TOMOIIBIO PA3ITUYHBIX (JOPM TECTUPOBAHUS;

- (opMuUpOBaHHE Yy Y4YalllUXCS IIEJIOCTHOIO NPEJICTaBICHUS O TeMe, €€ 3HAaueHus B pazjiene
MaTEMaTHKH, CBSI3U C IPYTUMHU TEMaMU;

- (opMupOBaHHE AaHAJIUTUYECKOIO MBIIUICHUS, pa3BUTUE TAaMsITH, Kpyrosopa, yMEHHUE
IPeoI0JIeBaTh TPYAHOCTH MIPU PEUICHNH O0Jiee CIOXKHBIX 3a1a4;

- OCYIIECTBJICHUE PaOOTHI C JOTOJHUTEIHHON JIUTEPATyPOH;

- AKUEHTHPOBATh BHUMAHUE YYalIMXCSd HAa EAMHBIX TpeOOBaHMAX K MpaBuiIaM O(GOPMIICHUS
pa3IMYHbIX BUJOB 33/1aHUM, BKJIIOYaEMbIX B UTOTOBYIO aTTECTAIMIO 32 KypC OCHOBHOM IIKOJIBL;

- paclIMpUTh MaTEMATHUECKHUE IIPEICTABICHUS yJalIuXcs [0 ONPEIEICHHBIM TEMaM, BKIIIOUCHHBIM B
IIPOrpaMMbl BCTYIUTENbHBIX SK3aMEHOB B APYTUe TUIBI YUeOHBIX 3aBEACHUIA.



IInanupyemMsble pe3yJbTaThbl 0CBOCHHS IPOrPaMMBbI Kypca

Jluunocmuvie pesyiomamol.:

OTBETCTBEHHOE OTHOLIEHWE K YYEHHMIO, FOTOBHOCTb U CHOCOOHOCTh K CAMOpPAa3BUTUIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBALMU K OOYYEHHUIO M MO3HAHUIO, OCO3HAHHOMY BbIOOpY U
MOCTPOCHHIO JaJbHEUIIeH WHANBUIYAIbHON TPAeKTOpHK 00pa3oBaHus Ha 0a3e OPHEHTUPOBKU
B Mupe npodeccuii U Npo(YEecCHOHANBHBIX IPEIINOYTEHUH, C YYETOM YCTOMUMBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHMS YBAKUTEIHHOT'O OTHOLICHUS
K Tpyay.

@opMHUpPOBaHUE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKU U OOILECTBEHHOM MTPAKTUKH.
OcBoeHne counanbHBIX HOPM, IPABUJI MOBEIEHUS, POJIeH U (POPM COLMATBHOM KU3HH.

Pa3BuTHEe MOpaJIbHOrO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOPAJIbHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (HOPMHPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K HPABCTBEHHBIM MOCTYIIKAM.
dopMHUpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE.
dopMupoBaHUEe CIIOCOOHOCTH K 3MOIMOHATBHOMY BOCHPUSITHIO MaT€MaTHUUYECKHX OOBEKTOB,
3a/1a4, peIeHU, PaCCyKACHUN

Memanpeomemmuvie pezyromamol 00yueHus

Pezynamuenvie YY/[
®  OmpeAensaTh COOCTBEHHbIE MPOOJEMbl U NPUYMHBI MX BO3HUKHOBEHHS Ipu paboTe ¢
MaTeMaTUYeCKUMU 00BEKTaMu;
e  (opmynupoBaTh COOCTBEHHBIE BEPCUM WJIM MPUMEHATH YK€ W3BECTHbIE (DOPMBI U METOJIbI
peleHusl MaTeMaTHYecKoi MpobsieMsl, (GOpMyTupoOBaTh MPEANONI0KEHUS U CTPOUTH TUIOTE3bI
OTHOCHUTENILHO paccMaTpUBAaeMOro oOBeKTa W IMPEeIBOCXMILATh pPE3yIbTaThl CBOEH y4yeOHO-
II03HABATEIbHOM NEATEIbHOCTH;
e ompeAensATh MYTH JOCTHXKEHHUS Leled M B3BEIIMBATh  BO3MOXHOCTH pa3pelieHus
OTpe/ieNIEHHBIX y4eOHO-TI03HABATENIbHBIX 3a/1a4 B COOTBETCTBUU C ONPEICIIEHHBIMU KPUTEPUSIMU
U 3aJja4aMUu;
e BBICTpauBaTh COOCTBEHHOE OOpa3oBaTelbHOE MOANPOCTPAHCTBO Ui  pa3pelieHus
OTIpeIeNIEHHOTO Kpyra 3aJay, ONpeeNsiTh 1 HaXOAUTh YCIOBHS AJIsl peanu3aliy uaen U miaHoB
(camooOyueHue);
®  CaMOCTOSITENIbHO BBIOMpATh Cpeau MPEUIOKEHHBIX pecypcoB HambOosee 3()PexkTUBHbIE U
3Ha4MMble IIPU paboTe C ONpeIeICHHON MaTeMaTHUYECKOM MOJIeNbIO;
®  yMeTh COCTABJISATH IUIaH pa3pellieHusl OMPEeIEHHOTr0 Kpyra 3ajay, MCIOIb3ysl pa3IuyHbIe
CXEMBbI, PeCypchl IOCTPOCHHUS IMarpaMM, MEHTAJIbHBIX KapT, MO3BOJSIOLUINX MPOU3BECTH JOTHKO
- CTPYKTYpPHBI aHAIU3 33/1a4H;
e yMeThb IUIAHUPOBAaTh CBOM 00pa3oBaTENbHBIA MapHIPYT, KOPPEKTUPOBATH M BHOCUTH
onpesiefieHHble W3MEHEHMs, KAa4eCTBEHHO BIHUSIOLUIME HA KOHEYHBIM MPOIYKT Yy4eOHO-
MI03HABATEIbHOM JEATEIbHOCTH;
® yMEHHE KaueCTBEHHO COOTHOCHUTh CBOM JEHCTBHS C MpEIBKYyIIaeMbIM HMTOIOM Yy4eOHO-
M03HABATEIBHOMN JIEATEIbHOCTH OCPEACTBOM KOHTPOJIS U TUIAHUPOBAHUS y4eOHOTO Ipoliecca B
COOTBETCTBUHM C W3MEHSIOIIMMUCS CHUTYyalMsIMH M TNPUMEHSEMBIMU CpEICTBaMU M (popMaMu
OpraHM3aly COTPYIHUYECTBA, a TAKXKE UHJIMBUyaIbHOW pabOThl HA YPOKE;
e yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA peaU3alliil PELICHUS MaTeMaTHYeCKHX
3aga4, MOAOMpPaTh MHCTPYMEHTHI [UIs OLIGHMBAaHUS CBOEH TpaekTopuu B pabore ¢
MaTeMaTUYECKUMU MOHATHSIMU U MOAEIISIMU;
Ilo3naseamenvuvie YY/1
® yMEHHE ONpEIENATh OCHOBOIIOJIATAIOLIEE IMOHATHE U MPOU3BOAUTH JIOIMKO-CTPYKTYPHBIH
aHaJIN3, ONPEJCIIATh OCHOBHBIE IPU3HAKU M CBOMCTBA C OMOIBIO COOTBETCTBYIOIUX CPEJICTB U
UHCTPYMEHTOB;



e  yMEHHE MPOBOJAUTH KIaCCUPHUKAIUIO OOBEKTOB HA OCHOBE KPUTEPUEB, BHIIEIATH OCHOBHOE
Ha ()OHE BTOPOCTETICHHBIX JTAHHBIX;

®  yMEHHE MPOBOJUTH JOTMYECKOE PACCYKICHUE B HAMPABICHUH OT OOIIMX 3aKOHOMEPHOCTEH
M3y4aeMoH 3a7auu 0 YaCTHBIX PACCMOTPEHUI;

® yMEHHE CTPOUTH JIOTUYECKUE PACCY)KICHHsSI HAa OCHOBE CHCTEMHBIX CPAaBHEHUI OCHOBHBIX
KOMIIOHEHTOB H3y4aeMOIr0 MaTeMaTHYeCKOTO pasJiesia WIM MOJEIH, MOHSTHUS WIH KJIacCOB,
BBIJIETISISL OTIpe/ieNICHHbIE CYIIECTBEHHbIC PU3HAKU WU KPUTEPUU;

®  yYMEGHHUE BBISBIATH, CTPOUTH 3aKOHOMEPHOCTb, CBS3HOCTH, JIOTHYHOCTH COOTBETCTBYIOIIMX
LENOYEK pacCyKIEeHUH Mpu paboTe ¢ MaTeMaTHYECKUMH 33/1a4aMi, YMETh MOJAPOOHO M CXKATO
MIPEJICTaBIATh JETalM3allii0 OCHOBHBIX KOMIIOHEHTOB IIPH JOKA3aTeNbCTBE MOHITHHA U
COOTHOILICHUH Ha MAaTEeMaTUYECKOM S3BIKE;

®  yMEHHE OpPraHM30BBIBATh MOUCK U BBISIBISTH MPUYMHBI BOSHUKAIOIIUX MPOIECCOB, SIBICHUM,
Haubosee BeposTHbIE (HaKTOPBI, IO KOTOPHIM MAaTeMaTUYECKUE MOJEIU U OOBEKTHl BEAYyT ceOs
[0 OMPECIICHHBIM JIOTHYECKUM 3aKOHAM, YMETh NMPUBOJUTH MPUIHHHO-CIICJICTBEHHBIA aHATN3
MOHATHH, CY)KICHUI U MAaTEMaTHYECKUX 3aKOHOB;

® yMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJAENb MpH 3aJaHHOM YCIOBHH, OO0JIQdaromei
OTIpE/ICTICHHBIMA XapaKTePUCTHKAMU OOBCKTa IMPU HAIUYHH ONPEICIICHHBIX KOMIIOHCHTOB
(dbopMupyIOLIErocs MpenoiaraeMoro MOHITHSI U SIBJICHUS,

®  yMEHHE NEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIONIYIO0 MAaTeMaTHUECKON
3aJaul Ha S3bIK TPaQUUECKOro OTOOpPaKEHUS - COCTABJICHUS MaTEMaTHYECKOW MOJIEINH,
COXPAaHSIIOIIECH OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKU;

® yMCHHE 3aJaBaTh IUIAH PEIICHUS MaTeMaTHYECKOW 3aJadyd, peaH30BBIBATH AaJITOPUTM
JEHCTBHM KaK MOIIAroBOl MHCTPYKIMHU ISl pa3pelieHus: yueOHO-TI03HaBaTeNIbHOM 3a/1a4;

®  yYMEHHE CTPOUTH JI0KA3aTEILCTBO METOAOM OT MPOTUBHOTO;

e yMeHHEe paboTaTh C MPOOJIEMHOH cUTyalued, OCYLIECTBISTh 00pa3oBaTeNbHBIN Mpolecc
MIOCPENICTBOM ITOMCKA METOJIOB M CIIOCOOOB pa3pelIeHus 3aauu, ONPEeNATh TPaHHIIBI CBOETO
00pa30BaTeNBLHOIO MPOCTPAHCTBA;

® yMeTh OPHUEHTHUPOBATHCS B TEKCTE, BHIABJIATH IJIABHOE YCIOBUE 3a7a4d W YCTAHABIUBATH
COOTHOIIIEHHE PAaCCMATPUBAEMBIX O0BEKTOB;

e yMEHHE TMepEeBOAUTh, WHTEPIPETUPOBATH TEKCT B HHBIE (OPMBI TMpEACTaBICHUS
MH(OpPMAIIUU: CXEMBI, TUarpaMMBbl, TpaduyecKoe MpeACTaBICHIE JaHHBIX;

Kommynuxamuenwvie YY/|

e yMeHue paboTaTh B KOMaHze, (pOpMHUpPOBAHUE HABHIKOB COTPYJHHYECTBA U Y4EOHOTO
B3aMMO/ICHCTBHS B YCIOBUSX KOMAaHIHOM UTPHI HIIK UHOU (DOPMBI B3aUMOIEHCTBUS;

® yMEHHE pacHpeAeisaTh POJIM W 33Jadydl B paMKax 3aHATHA, (OPMHPYS TaKKe HaBBIKU
OpPraHU3aTOPCKOT0 XapakTepa;

e  yMEHHE OIICHHUBAThH MPABMJILHOCTh COOCTBEHHBIX JCHCTBHI, a TaKXKe NEATEIbHOCTH JPYTHX
Y9aCTHUKOB KOMaH/IbI;

®  KOppPEKTHO, B paMKaxX 3aJad KOMMYHHKAIMH, (OPMYIHpPOBATh W OTCTAUBATH B3IJISIIBI,
apryMEeHTHUPOBATh JTOBOJIbI, BHIBOJBI, & TAKXKE BBIIBUTATh KOHTPAPTYMEHTHI, HEOOXOAUMBIE IS
BBISIBJICHHSI CHUTYAIlMH yCTIeXa B PEIICHUH TOM WIJTM HHOW MaTeMaTHYECKOM 3a/1a4H;

e yMEHHE TOJNH30BAaThCS MATEMAaTHUYECKUMHU TEPMUHAMHU JUIS  peUIeHHs  y4eOHO-
MO3HABATENbHBIX 3a7[a4, a TakKe CTPOUTh COOTBETCTBYIOIIME pEUYEBbIE BBICKA3bIBAaHUS Ha
MaTEeMaTHYECKOM S3bIKE JIUIS BEICTPAUBAHUS MAaTEeMAaTHIECKON MOICITH;

®  yMeTh CTPOUTHh MAaTEeMAaTHMUYECKHWE MOJEIU C TMOMOIIBI0 COOTBETCTBYIOIIETO MPOTPAMMHOTO
o0ecreyeHus, CEpBUCOB CBOOOTHOTO OTJAIEHHOTO IOCTYIIA;

e yMeTh TPaMOTHO M YETKO, coriacHo mpaswiam odopmienus KWUM-a OI'D 3aHOCHTH
MOJIy4YE€HHBIE PE3YJIbTAThl - OTBETHI.

IIpeomemmnuie pezyniomamaol:

e  ($opMHPOBaHHE HABBIKOB IMOMCKAa MATEMAaTUYECKOTO METOa, AIFOPUTMA U MOMCKA PelIeHus
3a7a4M B CTPyKTYype 3a1ad OI'3;

e  (dopMUpOBaHHE HABHIKA PEUICHHS OMPEICICHHBIX TUIIOB 3a7a4 B CTPYKType 3a1ad OI'D;



e yMeHue paboTath ¢ TAONMIAMH, CO CXEMaMH, C TCEKCTOBBIMH [aHHBIMH; YMETh
HpeOGpaBOBBIBaTB 3HAKW U CUMBOJIbI B OKA3aTCIbCTBAX U IPUMCHACMBIX MCTOAAX JIS pCIICHUSA
o0pa3oBaTeNbHBIX 3a7a4;

e yMEHHME TMPHBOAUTH B CHUCTEMY, COIOCTaBIATh, 0000IIATh W  aHAJM3HPOBATH
MH(POPMAIIMOHHBIE KOMIOHEHTHI MAaTeMaTHYeCKOro XapakTepa M yMETh NPUMEHATh 3aKOHBI U
MpaBuiia IS PEIICHHs] KOHKPETHBIX 3a/1a4;

® yMCHHE BBIJCHATH IJIABHYIO W M30BITOUYHYIO WH(GOpPMAIHIO, TPOU3BOIAUTH CMBICIOBOE
CKaTHE MaTeMaTHYeCKUX (PAKTOB, COBOKYITHOCTH METOJOB M CIOCOOOB pECIICHHS, yMETh
NPECTAaBIATh B CIOBECHOW (hOpMe, HCIOJb3Yys CXEMbl M Pa3JIHuYHbIC TAOJUIIBI, rpapuKkd U
AuarpaMmbl, KapThbl HOHATHU U KJIaCTCPbl, OCHOBHBIC MACU W IUIAH PCUHICHUA TOM WM HWHOU
MaTeMaTH4YeCKOW 3a/1a4H.

Tpebosanus Kk yposHIO NHOO2OMOBKU YHaAUUXCS
Harypaasbnble uncaa. [I[podu. PannonajbHble yncia
BblnyCKHMK Hayyumcs.
° MMOHUMATL 0OCOOEHHOCTH I[GC?ITI/IIIHOfl CHUCTEMBI CUHUCIICHUA,
L4 OIICpHUPOBATH NOHATUAMHU, CBA3AHHBIMHA C ACIMMOCTBIO HATYPAJIbHBIX YUCCII;
e BBIpAXATh 4YHUCIA B OKBUBAJICHTHHIX (opMax, BbIOMpas Hamboiee MOAXOAIYI0 B
3aBUCUMOCTH OT KOHKPETHOW CUTYyalUH;
®  CpaBHMBAThH U YNOPSIOYUBATH PALIMOHAIbHBIC YNCIIA,
®  BBHINOJHATH BBIUMCIICHHUS C PAUMOHAIBHBIMHM YWCJIAMH, COUYETasi YCTHBIE M IMCbMECHHbBIE
HpI/IéMH BI)I‘-II/ICJIeHI/If/'I, IMPUMCHCHHUEC KAJIBKYJIATOPA,
®  JCIOJB30BaTh IOHATHS M YMEHMs, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTBIO BEJIMYMH,
IIPOLIEHTAaMHU, B XOJE PELICHUS MAaTeMaTUYEeCKUX 3aJad W 3aJad U3 CMEXKHBIX IIPEIMETOB,
BBIITOJIHATD HECIOXKHBIC TPAKTHYCCKUEC pvaéTLI.
JlecTBUTEIbHBIE YK CJIA
Buinycknux nayuumes:
®  JCIOJB30BaTh HauyaJIbHBIE IPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCET;
®  OIEpUPOBATh NOHATHEM KBAIPATHOTO KOPHS, IPUMEHSATD €TI0 B BEIUMCIICHHUSX.
AuaredpanyecKne BbIPaKEeHUS
Buinycknuxnayuyumcs:
e OmepupoBaTh MOHATHAMHU «TOXKIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHUE», pelIaTh
3aJjauu, cojieprkaiine OyKBeHHbIE JaHHbIe; paboTaTh ¢ popMyliamu;
° BBIITOJIHATH HpGO6p330BaHI/I$I BBIpa)KeHI/IfI, COACpKAIMMX CTCIICHU C LCJIBIMU ITOKa3aTCIAMU
Y KBaJpaTHBIE KOPHU;
®  BBINOJHATH TOXKJECTBEHHbIE NPe0Opa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI IEHCTBUN HaJl MHOTOUJICHAMH M alredpanyecKuMu IpoosMu;
° BBIITOJIHATD Pa3JIOKCHUEC MHOT'OYJICHOB HA MHOKUTCIIN.
YpaBHeHust
Buinycknux nayuumes:
®  pElaThb OCHOBHBIE BHJIbl PAllMOHAJIBHBIX YPABHEHUN C OJHON NEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHUI C IByMS IIEPEMEHHBIMY;
° IIOHUMAaTh YpPaBHCHHUE KakK Ba)KHeﬁMYIO MAaTeMaTUYCCKYI0 MOJCIb [JIA OINHUCAaHUuA H
M3y4YeHUs Pa3HOOOPA3HBIX PEABbHBIX CHUTYyaIlMii, peIiaTh TEKCTOBBIC 3a7aud aireOpandecKum
METOJIOM;
®  [PUMEHATH rpauueckue MpeaAcTaBICHUs ISl UCCIEAOBAHUS YPaBHEHUM, UCCIEIOBAaHUS U
pELIECHHS CUCTEM YPABHEHUM C IByMsI IEPEMEHHBIMHU.
HepaBencrBa
Buinyckuux nayuumes:
° INOHUMATb W TNPUMCHATH TCPMHUHOJOIUIO W CHUMBOJIUKY, CBA3aHHBIC C OTHOUICHHUCM
HCPaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPAaBCHCTB;,
e  pelIaTh JUHECHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI; pellaTh KBaJpaTHBIC
HEpPaBEHCTBA C ONOPOH Ha rpauyeckue NpeaCcTaBICHHUS.




OcHoBHbIE NOHATHS. YK c/I0BbIE PYHKIMU

Buinycknux nayuumes:

® [IOHMMATh M UCHOJb30BaTh (YHKIHMOHAJIBHBIC IMOHATHUSA U S3BIK (TEPMHUHbI, CHMBOJINYECKUE
0003HaueHHUs ),

®  CTPOUTH I'payKH IEMEHTAPHBIX (PYHKIMI; UCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMIA Ha
OCHOBE M3Yy4Y€HUs MOBEICHUS UX IPa(pUKOB;

® [OHMMATH (PYHKIUIO KaK BOXHEHUIITYI0O MAaTEMaTHUECKYIO MOJIEIb JIJIsl OIIMCAHUS MPOLECCOB
U SBJICHUH OKPYKAIOIIETO MHUpPA, NPUMEHSATh (YHKUMOHAIBHBIN S3BIK Ui ONUCAHHS U
HCCIIeIOBaHMSI 3aBUCUMOCTE MeXy (PU3HMUECKUMH BETMUYUHAMU.

OnucarenbHasi CTATHCTHKA

Buinycknuk nayuumes:

®  HCIIOJIB30BaTh MPOCTEUIINE CIIOCOOBI IPEACTABICHUS U aHAIN3a CTATUCTHYECKUX JaHHBIX.
Cayuaiinble COObITHSI U BEPOSITHOCTH

BopinyCKHUKHay4uTCS

®  HaXOJUTHOTHOCHTEIBHYIO YAaCTOTY M BEPOSTHOCTh CIyYaHOTO COOBITHSI.

KomOunaropuka

e  BhInyCKHUK HayuyuTCs peliaTb KOMOMHATOPHBIE 33Jjaud Ha HAXOXJEHUE 4uciia 00BEKTOB
WA KOMOMHALTHA.

Harasnasi reomerpust

Buinycknuk nayuumes:

®  pacrmo3HaBaThb Ha 4YepTekKaxX, PUCYHKAX, MOJCISIX M B OKPYXKAIOIIEM MHpPE IUIOCKHE H
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (DUTYPHI,

® pacmo3HaBaTb pPa3BEPTKU KyOa, MNPAMOYrOJbHOrO MapajuleleNuIena, MpaBUIIbHON
MUpPaMU/IbI, HWIMHAPA U KOHYCa,

®  CTPOUTH pa3BEPTKU KyOa U NMPsIMOYTOJIBHOTO MapaljieNenumnesa;

e ompeiensATh MO JMHEHHBIM pa3MepaM pa3BEPTKH (GUIypbl JHMHEHHBIE pa3Mepbl camoi
¢burypsl 1 Ha060poT;

®  BBIYHCIATH 00BEM MPSIMOYTOIBHOTO TTapalIeTIeIHIIeAA.

I'eomeTpuueckue Gpurypsi

Buinycknux nayuumes:

®  [I0JIb30BAThCS SI3BIKOM T€OMETPUHU JUIS ONMHUCAHMS TPEIMETOB OKPYXKAIOIIEro MUpa M X
B3aMMHOTO PACIIOJIOKEHHS,

®  pacrno3HaBaThb W HM300pakaTh Ha 4YepTekaxX M PHUCYHKaxX reoMeTrpuyeckue (Urypbl U HX
KOH(UTypaluu;

®  HaxOJWTbh 3HAYCHHS JUIMH JTMHEWHBIX DJIEMEHTOB (DUTYp U WX OTHOIICHHUS, TPATYCHYIO MEPY
yraoB ot 0° no 180°, mpuMeHsss onpeneneHns, CBONCTBA U NPU3HAKU (QUTYpP U UX DJIEMEHTOB,
oTHOIIEeHUs (HUryp (paBeHCTBO, 1101001€, CHMMETPHUH, TOBOPOT, MApaIe/IbHBINA IEpeHoc);

® OmnepupoBaTh C HAYAIBHBIMH TOHSATHUSMH TPHUTOHOMETPHH W BBIIOJHSITH SJIEMEHTapHBIC
orepauuy HaJ QYHKIUSIMH YTJIOB;

e  pemaTh 3a/1a4M Ha JI0OKA3aTeLCTBO, OMUPASCh HA N3YUYEHHBIE CBOMCTBA (DUTYP M OTHOIICHHIA
MEXy HUMH U TIPUMEHSISI N3YUYeHHBIE METO/IbI JJOKA3aTEIbCTB;

®  pelaTh HECJIOXKHBIE 33]]a4l Ha MOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJlTOPUTMBI TOCTPOSHHUS C
MOMOIIIBIO ITUPKYJIS U IMHEHKH;

e  pemaTh NPOCTEHITNE MITAHUMETPUIECKUE 33/1a9H B IPOCTPAHCTBE.

N3mepenne reoMeTpu4YeCKUX BeTUYHH

Buinycknuk nayuumes:

®  WCIOJB30BAaTh CBOMCTBA M3MEPEHUS JUIMH, TUIOMIAJACH M YIJIOB NMpPU pEIICHUH 3aaad Ha
HaXO0XKJCHHUE JUIMHBI OTPE3Ka, AJIUHBI OKPYKHOCTH, JUIMHBI 1yTU OKPY>KHOCTHU, I'PaAyCHON Mepbl
yria;

®  BBIYHUCIATH IUIOIIAM TPEYTrOJbHUKOB, MPSIMOYIOJbHUKOB, MapayljeorpaMMoB, Tparenuii,
KpPYI'OB U CEKTOPOB;

®  BBIYUCIATH JJIMHY OKPY>KHOCTH, JUIMHY AYTU OKPY>KHOCTH;




®  BBIYUCIIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp M WX YIJIbI, UCHIOJIB3YSI (DOPMYJIIbI JJTHHBI
OKPY>KHOCTH M JUTMHBI IYTU OKPYXKHOCTH, (POpMYJIBI TUTOMIAAEH GUTyp;

e pemaTh 3a7aud Ha JIOKA3aTEeIbCTBO C HCIIONB30BAaHUEM (GOPMYI JIUHBI OKPYKHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, (hOpMYJI TUIOIIaAeH Guryp;

L pemaTb HpaKTI/I‘IeCKI/IC 3aJa4d, CBJA3aHHBIC C HaXO0XICHHUCM I‘COMeTpI/I‘ICCKI/IX BCIIMYUH
(ucronp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEJICTBA).

Koopaunarsi

Buinycknux nayuumces.:

®  BBIUMCIIATH JUIMHY OTpe3Ka [0 KOOpJAWHATaM €ro KOHIIOB, BBIYHCIIATh KOOPJAHHATHI
CepeIUHBI OTPE3Ka;

®  HCIIOJb30BATh KOOPAVHATHBIA METOJ I U3YYECHUS CBOMCTB IIPSIMBIX U OKPYKHOCTEH

Conep:xaHue Kypca

«IIpakTUKO-OpHeHTHPOBaHHBbIE 3aqaHusA» OTpabdoTka 3aaa4u Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE JAaHHBIX, IUIAH M CX€Ma, W3BJICYEHUE HYKHOM
nHpopMmanuy. VI3MEHYMBOCTH TIpHM H3MEpeHHsX. Pemaromme mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. BblumciaeHus um npeoOpa3oBaHue BenuuuH. VccienoBaHue HpOCTEHIIMX
MaTE€MaTHYECKUX MOJEIEH.

«Bbruuciienus: u npeodpazoBanus». Orpadotka 3agad Ne 6 KM OI'D.

Jeiicmeusa ¢ HamypaipHLIMU YUCTAMU

CnoxxeHue W BBIUMTAHHE, KOMIIOHEHTBI CJIOKEHHMS M BBIYUTAHUS, CBA3b MEXIYy HHUMH,
HaXOXXJICHHEe CYMMBI M Pa3HOCTH, M3MEHEHHE CyMMbI W PAa3HOCTH MpPHU HU3MEHEHHH KOMIIOHEHTOB
CIIOKEHHSI U BHIYUTAHUS.

YMHOXEHHE U JIelIeHNe, KOMITOHEHTBI YMHO)KEHUS U JIJICHHS, CBSA3b MEXy HUMH, YMHOKEHHE
U CJIOXKEHHE B CTONOUK, ACNIEHUE YTOJIKOM, IPOBEpKa pe3yabTaTa ¢ IOMOIIbIO MPUKUAKU U 00PaTHOTO
JIEACTBUA.

Yucnoewie sviparxcenusn

UmcnoBoe BBIpaXKEHUE U €r0 3HAUEHHE, OPSI0K BBITOIHEHHS JICHCTBUH.

/lpoou. Obviknosennvle Opoou

Jons, gactb, 1poOHOE uncio, 1podk. IpobHoe yucio kak pe3ynbraT AaeneHusd. [IpaBuiabHble U
HEMpaBUIbHbIE TPOOH, CMEIIaHHAsI IPOOh (CMEIIaHHOE YHCTIO).

3anuch HaTypalbHOIO 4YHCla B BHUJE JApoOM C 3aJaHHBIM 3HaMeHarejeM, NpeoOpa3oBaHUE
CMEIIIaHHOM IpoOH B HEMPaBUIBHYIO OO U HA0OOPOT.

[TpuBenenue apodeit k 00meMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxxeHre W BBIYUTAaHUE OOBIKHOBEHHBIX JApo0Oed. YMHOXXEHHE M JeleHHe OOBIKHOBEHHBIX
TpoOei.

ApudmeTndeckne IeCTBHUSA CO CMEIIaHHBIME TPOOSMHU.

Apudmerndeckue 1eiUCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUU U UX NpUMeHeHUe NPU 8bINOTHEHUU 0etCMEU.

Hecamuunsvie opoou

[IpeoOpa3oBanue IecATUYHBIX ApoOei B 0ObIKHOBEHHBIE. CpaBHEHHME IECATHYHBIX IpoOei.
CrnoxxeHue W BBIYMTAHME AECSITUYHBIX ApoOel. OKpyriieHune AECATUYHBIX ApoOel. YMHOXKEHHE U
JielieHue JEeCATHUYHBIX JpoOeil. [Ipeobpazosanue 00bIKHOBeHHBIX Opobell 8 Odecamuunvie OpooU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvuole yucaa

MHOXeCTBO palMoHalbHbIX 4Yuceld. CpaBHEHHME palMOHAIBHBIX uuncen. /[leldcTBug c
panMoHaNbHBIMU YUCIaMu. [Ipedcmasnenue payuoHanibHo20 Yucia 0ecAimuiHol 0poosio.

Jlpoono-payuonanshuie gvipasrceHus

[IpeoOpazoBanue OpOOHO-TUHEHHBIX BBIPAKEHUUN: CIOKEHUE, YMHOXKCHHE, JeJICHHE.
Aneebpauueckas 0pobwb. Cokpawenue anreeopauneckux opooeii. Ilpusedenue aneeopauueckux opoobeti
K obwemy 3Hamenamenio. [lelicmeuss ¢ aneebpaudeckumu OpoOAMU. CLOMCEeHUe, BblYUMAanue,
VMHOdCEHUe, OeleHue, 8036e0eHUe 8 CeneHb.



«/leficTBuTeIbHBIE YHCcaa». OTpadoTka 3anau Ne 7 KUM OI'D.

Payuonanvusie uucna

N3o00paxkenne yucen Ha 4YUCIOBOM (KoopauHaTtHOM) mpsamon. CpaBHeHue uucesn. Mojayib
yyclia, TeoOMEeTpUYecKas HHTepOperanuss Moayns uucia. JleWcTBUA C  TOJOXUTENbHBIMU U
OTPULIATENLHBIMU YK CIIaMi. MHOXECTBO 1I€JIBIX YHCEI.

Koopounama mouku

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU JYVY, PpPAcCCmosHue medxncoy moukamu. Koopounamor
MOYKU.

Hppayuonanvuvie uucna

[TonsiTre nuppannoHanIbHOTO Yncia. Pacno3HaBaHue UppallMOHAIBHBIX YUCEI.

MHnoorcecmso OelicmeumenbHuIX Yuce.

«IIpeobpa3zoBanue anredpanyeckux Boipa:kenuii». Otpadorka 3ama4y Ne § KM OI'D

Hppayuonanvuvie uucna

IlonsTne wuppanmoHanbHOro uyucia. Pacro3HaBanue uppauuMOHAIBHBIX uucen. IIpumepsl
JI0Ka3aTenbCcTB B airedpe. /Jelicmeus ¢ uppayuoHanbHbIMU YUCIAMU. YMHOJCEHUe, OeleHue,
8036€0€eHUe 6 CMENneHb.

Mnooicecmeo Oeticmeumenvhbix yucei.

«YpaBHeHus ». Otpadotka 3anau Ne 9 KM OI'D.

Pasencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpeMEHHOM.

Ypaenenusn

[TonsiTue ypaBHEHUS M KOpHS ypaBHEHUs. [Ipeocmasnenue 0 pasHOCUTLHOCMU YDAGHEHUIL.
Obnacmwb onpedenenus ypagreHus (001acms 0ONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Juneitnoe ypasnenue u e2o KopHu

Pemenne nUHENHBIX ypaBHEHMMU. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeu
JIUHEUH020 ypasHenus. Peuienue Tunetinbix ypasHeHUull ¢ napamempom.

Keaopamnoe ypagnenue u e2o kopnu

KBanparusle ypaBHeHus. HemonHble kBaapaTHble ypaBHEHUS. J(MCKpUMHHAHT KBaJpaTHOTO
ypaBHeHHs. PopMmyrna KOpHeHW KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PelieHne KBaJpaTHBIX YpaBHEHUMH: HCIOJIb30BaHHE (OPMYJIbI NIl HAXOXKJIECHUS
KOpHEH, epagpuueckuti memoo pewlenus, pasloNHCeHue Ha MHOdNCUmenu, noooop KopHel ¢
ucnonvzosanuem meopemol Buema. Konuuecmso kopmeii k6adpamnozo ypagHeHus 6 3a8UCUMOCmu Om
e2o ouckpumunauma. buxeaopamuule ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasnuenus ¢ napamempom.

/Jlpoono-payuonanvhsle ypagHeHus

Pemenue mnpocTedimmx apoOHO-IMHEWHBIX ypaBHEHWH. Peuwenue OpoOHO-payUuOHANbHbIX
VPAaHeHUII.

Memoowl pewenusi ypagneHuil: Memoovl pPAGHOCUTbHBIX NPeoOPA308aHUL, MemoO 3dMeHbl
nepemenHol, epaguueckuti memoo. Mcnonvzosanue coticme yHKyull npu peueHuu ypagHeHul.

Tpocmetiuue uppayuonanvhvie ypashenus suda | f (x) =a, \/f (x) = \/g (x) .

n
Vpasnenus euoa X = a .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB co0bITHI OTpadoTka 3a1ay Ne 10 KM OI'D.

Cnyuaiinvle coovimus

CnyyvaiiHple ONBITHl (IKCIIEPUMEHTHI), 3JEMEHTapHbIe CiydailHble COOBITUS (MCXOJbI).
BepositHoctn  snemeHTapHbBIX  coObiTHi.  COOBITHSI B CIyYallHBIX ~ OKCHEPUMEHTaX |
ONaronpuATCTBYIOIIME D3JEMEHTapHbIe COOBITHA. BeposTHOCTH ciydallHBIX COOBITHIH. ONBITHI C
PaBHOBO3MOXKHBIMHU ~ 3JIEMEHTapHBIMH  CcOOBITUAMHU. Kilaccuueckre BEpOSTHOCTHBIE OIBITHI €
UCIOJIb30BAHUEM MOHET, KyOHKOB.

«Dynkuum u rpadpuxm». Otpadorka 3agay Ne 11 KM OI'D.
Dynkyuu



Ilonamue ¢pynxkyuu

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. DOPMUPOBAHME IIPEACTABICHUN O METAIPEAMETHOM
MOHATUH «KOOpAUHATHD). CriocoObl 3aaanus (PyHKUMN: aHATMTUYECKHM, rpadudecKuii, TaOIUYHBIN.
I'paduk dynkuuu. I[lpumepbl (yHKIUNA, MOTy9aeMbIX B TIPOIECCE HCCICIOBAHHS PA3THYHBIX
pealIbHBIX MPOILIECCOB U pellIeHus 3aj1ad. 3HaueHue QyHKuuu B Touke. CBoiicTBa QyHKIMIL: 001acTh
OIpeIesIeHus, MHOECTBO 3HA4YCHUH, HYJIH, IPOMEKYTKH 3HAKOMOCTOSIHCTBA,
YemHoCmy/HeuemHoCmb, TPOMEXKYTKH BO3pacTaHUs W yObIBaHHs, HauOoJyiblliee M HaMMEHbIIee
3HavyeHus1. MccnenoBanue QyHKIUH 110 €€ TpaduKy.

Juneninasn pynkyusn

CpoiictBa u rpaduk imHeHOH ¢GyHKUMU. YTinoBoi koddduuument npsmoit. Pacmonoxenue
rpaduka TMHEWHON (QYHKIUU B 3aBUCUMOCTU OT €€ YrjoBOro ko3(@uimenta u cBOOOJAHOIO 4ieHa.
Haxooicoenue ko3gpuyuenmos aunetinou GyHKyuu no 3a0aHHbIM YCIOBUIM. NPOXOHCOEHUE NPIMOT
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Hepe3 OAHHYIO MOYKY U
napanieibHol OaHHOU NPSMOU.

Keaopamuunaa ¢pynxyusn

CpoiictBa u rpaduk KBagpatnyHod QyHKiuu (mapabomna). [locmpoenue epaguka
K8AOpamu4HoU QyHKYuu no moukam

Oopamnasn nponopyUOHaAILHOCHb

CaoiicTBa QyHKIMU y = K ['unepbomna.
X

«ITocnenoBarensHocTu u nporpeccun» Otpadotka 3agau Ne 14 KM OI'D.

Ilocnedosamenvnocmu u npozpeccuu

YucnoBas mocienoBarenbHOCTh. [IpuMepsl 4MCIOBBIX MOCIenoBaTeNbHOCTEH. beckoHeuHble
IocJieIoBaTelbHOCTU. Apudmernyeckas mporpeccusi U ee cBoiicTBa. ['eomerpuueckas mnporpeccus.
Dopmyna obwe2o uieHa u cymmol N NEPvIX YIeHO8 apuhmMemuyeckoll U 2eoMempuyecKol npoepeccui

«IIpakTHyeckue pacuersl no gopmyaam» Otpadotka 3anad Ne 12 KUM OI'D

Beipaxkenne ¢ nepeMeHHOH. 3HaueHue BblpakeHHdA. lloncTaHOBKa BBIpaKEHUH BMECTO
MIEPEMEHHBIX.

Ienvie evipasrcenusn

CreneHnb ¢ HaTypaJbHBIM IIOKa3aTeleM M ee cBoiicTBa. IIpeoOpazoBaHus BBIpaXKEHU,
COJIEPIKAIIMX CTENIEHH C HATYpaJIbHBIM I10Ka3aTeleM.

OpnHowneH, MHOTOuWIeH. JIeMcTBUS ¢ OJIHOWIEHAMH M MHOTOWIEHaMU (CJIOKE€HUE, BBIYUTAHUE,
yMHOXeHHE). DOpMyIIbl COKPALLEHHOTO YMHOXEHHUS.

«HepaBeHcTBa U cucTeMbl HepaBeHCTB». OTpaboTtka 3agau Ne 13 KM OI'D.

Hepasencmea u cucmemvl Hepagencmae

Pemnienne HepaBEeHCTB ¢ O/IHOM MEpPEeMEHHOM: TMHEHHBIX, kgadpammubsix. CUCTEMbl HEPABEHCTB C
OJHOU nepeMeHHOM. PerieHne cucreM HEpaBeHCTB C OJHOM NMEPEMEHHOM: JTMHEWHBIX, K8AOPAMHBbIX.
N300paskeHne pemieHus] CHUCTEMbl HEPaBEHCTB Ha YHUCIOBOM MNpSAMOM. 3amuch peleHHsl CUCTEMbI
HEpPaBEHCTB.

«I'eomeTpnueckue purypsol. Yriab». Otpadotka 3agau Ne 15 KUM OI'D.

Benuuunwi

Bennuuna yrna. ['pagycHas Mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEIPEHHOr0 TpeyroyibHuKa. BHemnuilt yrom tpeyronbHuka. Cymma yrioB
TpPEeYroJbHUKA

«I'eomerpuueckue purypsol. Jimuub». OtpadoTka 3amau Ne 16 KUM OI'D

Duzypul ¢ ceomempuu u 6 OKpyHcaouiem mupe

['eomerpuueckas ¢urypa. BHyTpeHHss, BHEIHSs oOjacTd (Qurypsl, rpanuna. Jluamm u
00J1acTH Ha TIOCKOCTH. Brimyknas u HeBbinykias ¢urypsl. [1nockas u Herockas ¢urypsl. [lonsrue
BenuuuHbl. [{nuna. U3mepenne qunbl. EquHUIBI ©13MEpeHUst JITUHbI



Brinenenne cBoMcTB 00beKTOB. DOpMHUPOBAHKE MPEACTABICHUN O METAlPEAMETHOM MMOHATHH
«bpurypa». Touka, OTpe3ok, mpsiMas, JTyd, JOMaHas, IUIOCKOCTb, YTOJ, OHCCEKTpHuca yria U ee
CBOMCTBA, BU/IbI YTJIOB, MHOTOYT'OJIbHUKU, OKPY>KHOCTb U KPYT.

OceBast cummerpusi reomerpuueckux ¢uryp. LleHTpanbHas CUMMETPHS TE€OMETPUUYECKUX

¢buryp.

«Ilnomwaas MHOTrOyroabHuka». Otpadotka 3amay Ne 17 KUM OI'D

H3zmepenus u eviuucienusn

[Tnomamu. dopmynbl MIOMIAAM TPEYroJbHHUKA, MapajuleiorpaMMa M €ro YacTHBIX BHUJIOB,
Tparneuuu, Gopmyna ['epona, dhopMyna miIomamy BHITYKIOTO YETHIPEXYTOJIbHUKA, (GOPMYIBI JAJTUHBI
OKPY>KHOCTH M TUIOIIAJHN Kpyra

«H3mepenusi u Bbruucaenus». Orpadorka 3amad Ne 18 KUM OI'D.

Hzmepenus u gpluucnenus

[Tnomanu. dopmynbl MIOMAAM TPEYTOJbHHKA, MapajuieiorpaMMa U €ro YacTHBIX BHUJOB,
Tpanenun, GopMmyia IUIONIAJNA BBITYKJIOTO YETHIPEXYTOJIbHUKA, (DOPMYIBI JUTMHBI OKPYKHOCTH M
wionaau kpyra. [lnomaas npaBUILHOTO MHOTOYTOJBHUKA.

Teopema Iludaropa. TpuroHoMeTpUIECKUE COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerprudeckue QyHKIUA yriia.

«Teopernueckue acnektb». OTpadoTtka 3amay Ne 19 KM OI'D.
Teoperuueckue acrekThl, TEOPEMbI, AaKCHOMBI, OIIpeieNIeHus], (POPMYJIbL, JIEMMBI.

TemaTH4ecKoe NJIAHUPOBAHHE Kypca

Ne Tema 3ansTus OcHOBHBIE BUBI ACATEIBHOCTH yJaIIUXCS Kon-Bo
/1 (Ne 3amanus B8 KNIM) 4acoB
1 Beruucnenus u BeimonHstoT apudmernyeckue 1eHcTBUs ¢ 2
npeobpazoBanus (6 paloOHaIbHBIMU YUCIIAMH, BBIYUCIISAIOT 3HAYCHUS
3ananue KMM) YHUCJIOBBIX BBIPAKEHUN, IEPEXOIAT OT OAHOU
(dbopMBl 3aIMCH YKCIA K APYTon
2 JlencTBUATENBHBIE N300paxaroT uynciaa ToOUKaMu Ha KOOpJUHATHON 2
yucna (7) IPSIMOM, CPAaBHUBAIOT JIEHCTBUTENIBHBIE YNCIIA,
BBITIOJHSIOT BBIUMCIIEHUS U TPe0Opa3oBaHusl,
BBITNOJIHSIOT IPUKHUJIKY PE3YyJIbTaTa BEIYUCICHUH.
3 [Ipeobpa3zoBanus BbINONHSAIOT BEIUKCIIEHMS U TPE0O0pa30BaHUS 2
anreOpanyecKux apu(MeTHUECKUX BbIPAXKEHUH, TPUMEHSIOT
BbIpaxeHUi (8) cBOIcTBa apupMETHUECKUX KBaJIpaTHBIX KOPHEH
JUIs IpeoOpa30BaHuUs BBIPAKEHUN
4 VYpauenus u  (9) Pemarot nuHENHHbBIE U KBaJIpaTHBIE YPABHEHUS C 2
OJIHOY IIEPEMEHHOM, HEPABEHCTBA C OJJHON
MEPEMEHHOMN U UX CUCTEMBI
5 Oynkiun v rpaguki | CTPOSAT U YUTAIOT rpadUKK pasIuUHbIN QyHKIHIH, 2
(11) YUTAIOT TPaQUKH (PYHKIH, OTIMCHIBAIOT C
MOMOIIBIO (PYHKIMN pa3IYHbIe 3aBUCIMOCTH
MEX1y BEJINYMHAMHU, HHTEPIPETUPYIOT TpaPUKu
3aBUCUMOCTEN
6 UYucnossie U BrmomnHsoT npeobpazoBanus aredpanvyeckux 2
OyKBEHHbBIE BBIpQ)KEHUH, HAXOAAT 3HaUEHHs OYKBEHHBIX
BeIpakeHUs (13) BBIPOKEHHM, OCYIIIECTBIISISI HEOOXOIUMBIS
I10JICTAHOBKHU
7 [TpakTrueckue OcCymIecTBISIIOT pacyeThl o GpopMyInam, 2
pacueTsl 110 BBIPAXKaIOT 3aBUCUMOCTH MEXy BEJIMUNHAMM,
dhopmynam (14) BBIYHCIISIFOT 3HAUYCHUS YHNCIIOBBIX BBIPAKCHUM
8 [TpakTuko- BBITTOTHSIOT BRIYUCIICHHS M IPE0Opa30BaHUs, 2




OpPHCHTUPOBAHHBIC
3ananus (1-5)

OCYIIECTBISIOT IPAKTUYECKUE PACUETHI, CTPOST U
UCCIIEAYIOT MAaTEMATUYECKUE MOJIEIIH,
UCIOJIb3YIOT IPUOOPETEHHbIE 3HAHUS U YMEHUS B
IIPAKTUYECKON NEesATEIbHOCTH

9 I'eomerpuueckue BelnonHseT nefcTBus ¢ FeOMETPUYECKUMHU 2
¢burypsl. Y (16) dburypamu, pemarmT IUIAHUMETPUICCKHUE 3aa4H
Ha HaX0KJIEHUE N'€OMETPUUECKUX BEIUYMH (YIJIOB)
10 I'eomerpuueckue Pacnioznarot reomerpuyeckue Gurypsl Ha 2
¢urypsl. nussl (17) | IUIOCKOCTH, pa3iInyaioT UX B3aUMHOE TOJIOKEHHUE,
n300pakaroT reoMeTpudeckue GUrypbl, penaroT
TUTAHUMETPUYECKHUE 33/1a41 Ha HAXOXK/ICHUE
T€OMETPUUYECKUX BEITMYUH (JIJTUH, YTJIOB)
11 [Tnomane Pacrnio3naror reomerpudeckue GUrypsl Ha 2
MHOroyrojpHukKa (18) | miockocTu, pemaroT MIIaHUMETPUYECKHE 3ajauu
Ha HaXO0XJIEHHE TEOMETPHUUECKUX BEITHIUH
(momianeit), OCyLeCTBISAIOT pacueTsl 0
dbopmynam
12 W3mepenus u OnpeaenstoT KOOPAUHATHI TOYKHU INIOCKOCTH, 2
Bbruucienus (19) IIPOBOJAT ONEpALMK HaJl BEKTOPAMHM, BBIYUCIISIIOT
JUINHY YU KOOPJMHATBI BEKTOPA, YTOJI MEXKIY
BEKTOpPaMH, CHHYC, KOCHHYC M TAaHT€HC yriia
13 Teopernueckue [TpoBOIAT TOKa3aTENbHBIE PACCYKICHHUS, 2
acriexTsl (19) OLICHUBAIOT JIOTHYECKYIO MPABUIBHOCTD
paccyXIeHHUH, pacClO3HAIOT OLIMOOYHbIE
3aKJIIOUEHUs
14 HepaBenctsa u Pemator ypaBHeHUs, HEpPaBEHCTBA U UX CUCTEMBI, 2
CHCTEMBI HEPAaBEHCTB
(13)
15 BepositHOCTB HaxoasT BepossTHOCTh CilydaliHbIX COOBITHI B 2
coOmbITHil (10) IIPOCTEHMIINX pacyeTax
16 [TocnenoBarensHocTH | Pacno3HaroT apupmMeTnyeckre U reoMeTpudeckue 2
u nporpeccui (14) IIPOTPECCUH, PEIIAIOT 3a/1a4U ¢ IPUMEHEHUEM
(bopMyIIbI 00LIETO YIeHa U CyMMBbI HECKOJIBKUX
YIEHOB IPOrPeccCuu
17 Pa6ora ¢ KUM 2
(vactsb 1)
Htoro 34
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