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PABOYASA ITPOT'PAMMA

KYypca BHEYPOUHOii 1eATeJIbHOCTH «MaremaTruka. Bropasi crynennb»
7151 OCHOBHOI'0 00111er0 00pa3oBaHusA
CPOK OCBOEHHUS IPOorpaMmai: 1 roa



IosicHUTEeNLHAA 3aNINCKA.

IInceMeHHBIM DK3aMEH IO MAaTEMAaTHKE 3a KypC OCHOBHOM IIKOJIBI SIBJISIETCS
00s13aTeIbHBIM ISl BBIMYCKHUKOB 9-X KitaccoB. [Iporpamma 371e€KTHBHOTO Kypca
«MaremaTtuka.Bropass crynmeHp»  CIOCOOCTBYET JydllleMy YCBOEHHIO Kypca
MaTE€MaTUKH W YCHEMIHOro npoxoxaeHus OI'D.

ConeprkaHue 3JIeKTHBHOTO Kypca omnpeaesisieTcs HA OCHOBeE:

PaGouast nmporpamma pa3zpaboTaHa B COOTBETCTBHUHU C:

1. ®enepanbubiM 3akoHOM OT 11 gexabps 2020r Ne712-d3 «O06 oOpa3zoBaHuu B
Poccuniickon @enepanuny,

2. @enepalbHBIM TOCYIApCTBEHHBIM OOpa30BaTEIbHBIM CTAHAAPTOM  OCHOBHOTO
obmiero obpazoBanus (YTBEpKIeH NpuKazoM MuHHCTEpCTBa OOpa3oBaHUs U
Hayku Poccuiickoii @enepaunn ot 17 nexadbps 2010 r. Ne 1897);

Peanuzanust yueOHOM mporpaMMbl 00ecrieYuBaeTCsl yueOHBIMU MOCOOUSAMMU:

1. AnreGpa: ¢6.3aaHui IJIs1 TOATOT. K TOC. UTOTOBOM artectaruu B 9 xi./ JI. B.
Kysnenosa, C. b. CyBopoBa u nip. — 4-e uzn., nepepad. — M.: IIpoceemenue, 2021. —
240c.

2. Anre6pa. 9-ii kinacc. Tematuueckue Tectsl s nmoaroroBku k I'MA — 2020.
VYyebno-meronnueckoe nocodue/ [og penakuueit O.dD. JIvicenko. — Poctos-Ha-JloHy:
Jlernon — M.

Mecmo kypca 6 yuebHom niame:

JlanHas pa3HOYpOBHEBAs MMporpaMma paccurTaHa Ha 68 4acoB 3aHITUNA, KOTOPHIE
MPOBOAATCA C ydammmuca 9 xiacca. IIporpaMma paeTr MmMUpPOKHE BO3MOKHOCTH
MOBTOPEHUs U 00001IeHusT Kypca anreOpsl u reomerpuu. [lo mepe m3yudeHus Kypca
y4alyecss UMEIOT BO3MOXXKHOCTh CHCTEMATU3UPOBATh 3HAHUSA, METO/bI PEIICHUS 3324,
(bOpMHUPYIOTCS BHYTPUIIPEIMETHBIE M MEXIPEIMETHBIE CBSI3H.

eab 1aHHOM MPOrPaAMMBI:

[ToAroTOBUTH yUaIuxcs K yCTEIHON caade dK3aMeHa 10 MaTeMaTuke B hoopmare

Ooro.

3aHATUS TIpOorpaMMbl HANpPABJICHBl HA CHCTEMATHU3AIMI0 3HAHUN U OTPaOOTKHU
HaBbIKOB. Dopmbl Opranmzanuu y4eOHOTO MpoIecca HalpaBlICHb Ha YyriayOJeHue
WHIWMBHUAYyalu3aluyd Tpoiecca oOydeHus. I[IpakThueckoe HCMONb30BAHUE 3aHSATUN
COCTOMUT B BO3MOXKHOCTH YCIIEIIIHO CAATh 3K3aMEH II0 MaTEMAaTUKE B 9 Kitacce, a TakkKe
00BEKTHBHO OIIEHUTh YPOBEHbh CBOMX 3HAHUM.

3agaum:
MMOBTOPEHUE, 3aKPETICHUE U yTyOJeHne 3HAHUM 110 OCHOBHBIM Pa3/ieiaM IMKOJILHOTO



Kypca MaTEMaTHUKH ;

(opMupOBaHHE YMEHHUS OCYIIECTBIISATH PA3HOOOPA3HBIE BUIBI CAMOCTOSITETLHON
NEATENBHOCTH ;

pa3BUTHE CAMOKOHTPOJISI M CaMOOLIEHKH 3HAHUN C TIOMOIIIBIO Pa3TUYHbBIX (hopm
TECTUPOBAHUSL.

DopMbI KOHTPOJISA 3HAHUH
MaremaTudyeckre TUKTAHThl, CAMOCTOSITeNIbHBIE PA0OTHI, TPOrpaMMHUPYEMBIT
KOHTPOJIb 3HaHHUM (TECTOBBIC 3a7]aHN).

O0mas xapakTepucTHKA Kypca

B sk3aMeHanMOHHOI paboTe BBIEIEHBI JBa MOAYJIsS: «Anreopa», «I'eomeTpusi».
B monynu «Anredpa» u «I'eomeTpush BXOJUT JBE YaCTH, COOTBETCTBYIOLIUE

MpoBepKe Ha 0a30BOM U MOBBIIIEHHOM YPOBHSIX.

Yactu 2 monyneit «AnreOpa» u «['eoMeTpus» HanpaBlIeHbl Ha POBEPKY BIIAICHUS
MaTepuaioM Ha MOBBIILIEHHOM YPOBHE.

Monyns «Anrebpa» comepxut 17 3aganuii: B yactu 1-14 3amanwmii, B yactu 2 - 3
3a/1aHHUs.

Monynb «I'eomeTpus» conepKuT 9 3amanuii: B yactu 1- 6 3agaHui, B yactu 2 - 3
3a/1aHHUs.

3aHATHS HANpaBJIEHbl HA MOJATOTOBKY YUYAIIMXCS K CAAYE SK3aMEHa [0 MAaTEMaTUKE B
HOBOM popme. OCHOBHOM OCOOCHHOCTBIO ITUX 3aHATHUM SIBJISIETCS] OTpabOTKA 3aaHUM
10 BCEM pazjieliaM Kypca MaTEeMaTUKH OCHOBHOM IIKOJIBI: apudmMeTrke, anredpe,
CTaTUCTUKE U TEOPUU BEPOSITHOCTEN, TEOMETPUHU.

IInanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 Kypca.

[lporpamma mo3BoNAe€T JOOMBATBHCS —CIEAYIOUIMX PE3yJIbTaTOB  OCBOEHUS
00pa3oBaTenbHON NPOrpaMMBbl:

Paszpnea 1. Ilinanupyemsie pe3yJibTaThl OCBOCHUSA MPOrPaMMBbI Kypca

Jluunocmmvle pesynomamoi:

e OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTh K
CaMOpPAa3BUTHUIO U CaMOOOpPa30BaHWI0 HA OCHOBE MOTHBAIIMM K OOYyYCHHUIO H
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY Y IMOCTPOCHUIO JANTbHEHIIICH MHANBUIYATbHOM
TpaekTopun O0Opa3oBaHUs Ha 0Oa3e OPUEHTUPOBKM B MHpe TMpodeccuii u
MPO(ECCUOHANIBHBIX TPEANOYTEHUH, C YYETOM YCTOWYMBBIX TMO3HABATEIbHBIX
WHTEPECOB, a TaK)Ke Ha OCHOBE (DOPMHUPOBAHMS YBAKHUTEIHHOTO OTHOIICHUS K
Tpyay.

e  DopMHpOBaHME LIETIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH.
e OcBoeHHE COIMATBLHBIX HOPM, MPaBUJ MOBEIACHUS, pojied u (OpM COIMATBHON
KU3HU.



e Pa3BuTHEe MOPATBPHOTO CO3HAHMUS M KOMIIETEHTHOCTH B PEIICHUH MOPATBHBIX
npo0JieM Ha OCHOBE JINYHOCTHOTO BBIOOPA, (POPMUPOBAHNS HPABCTBEHHBIX UYBCTB
¥ HPABCTBEHHOT'O IMOBEACHMS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUS K
HpPaBCTBEHHBIM IOCTYIIKaM.

e dopmupoBaHWe KOMMYHHKAaTHBHOM  KOMIETEHTHOCTH B  OOLUICHMH U
COTPYAHUYECTBE.

o @dopmupoBaHUE CIOCOOHOCTH K YMOIMOHATIFHOMY BOCTIPUATHIO MaTEMaTHIECKHIX
00BEKTOB, 33/1a4, PEIICHUHN, PaCCyKICHUI

MemanpeomemHuule pe3yibmamsl 00yUeHUs]

Pezynamuenvie YY/[
® OmpenensiTb COOCTBEHHbIE MPOOJIEMbl M TPUYMHBI MX BO3HUKHOBEHUS MpU
paboTe ¢ MaTeMaTUYECKUMH OOBEKTAMU;
e (opmyIHpoBaTh COOCTBEHHBIE BEPCUU WIIA IPUMEHSTH YK€ U3BECTHBIC (POPMBI
Y METO/Ibl PEILICHUS] MAaTEeMaTUYECKOU TpoOIeMbl, POPMYTUPOBATH MPEANOI0KEHUS
Y CTPOUTH TUIOTE3bI OTHOCUTEIHLHO pacCMaTPUBAEMOTr0 OOBEKTa U MPEIBOCXUILATh
pe3yabTaThl CBOECH y4eOHO-I03HABATEIHLHOM NESITEILHOCTH;
® OINpEeNensATh IyTH JOCTHXKEHUS 1€JI€d ¢ B3BEIIMBATH BO3MO>KHOCTH
paspenieHus: OmnpeleJIeHHbIX y4eOHO-TI0O3HABATENbHBIX 3a7a4 B COOTBETCTBHH C
ONPEICIICHHBIMU KPUTEPUSIMH U 33]]a4aMU;
® BBICTpauMBaTh COOCTBEHHOE  00pa30oBaTebHOE  MOJMPOCTPAHCTBO IS
paspelleHust ONpeeICHHOTO Kpyra 3ajiay, ONnpeAeisaTh U HaXOAUTh YCIOBUS IS
peanuzaiuu uaen 1 rmiaHoB (caMooOyUYeHue);
® CaMOCTOSITEJILHO BBIOMpPATH CpeaU TNPEAIOKEHHBIX PEcypcoB Haumboliee
s PeKkTUBHbIE W 3HAYUMbIE MOpU pPadOTe C OMNPEICICHHOW MaTeMaTUYeCKOM
MOJEINbIO;
® YMETh COCTABJIATH IUIAH Pa3pelIeHUs] OMPEICIICHHOTO Kpyra 3a/iad, UCIOoIb3ys
pa3IMYHbIE CXEMBbI, PECYpPChl TMOCTPOCHUS AHarpaMM, MEHTAJIBHBIX KapT,
MO3BOJIAIOIIUX MPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAJIU3 33]1a4u;
® yMETh IUIAHUPOBATh CBOM 0Opa3oBaTEIbHBIM MapHIPYT, KOPPEKTUPOBATH U
BHOCUTH ONPECIICHHbIE HW3MEHEHHUs, KauyeCTBEHHO BIIUSIONIME HAa KOHEUHBIN
MPOAYKT yu4eOHO-TI03HABATEILHOMN AESATEILHOCTH;
® YMEHHME Ka4eCTBEHHO COOTHOCUTH CBOM JCHCTBUS C MPEABKYIIAEMbIM UTOTOM
y4eOHO-TI03HABATEILHOM JIEITEIbHOCTH TTOCPECTBOM KOHTPOJIS M TUIAHUPOBAHUS
y4eOHOTO TMpoIecca B COOTBETCTBHM C W3MEHSIONMIUMUCS CUTYalMsIMU U
MIPUMEHSEMBIMU CPEJICTBAMH U (hOpMaMU OpraHU3alliy COTPYAHHYECTBA, & TAKKE
WHJUBUTyaJIbHON PabOThI HAa YPOKE;
e yMEHHE OTOMpaTh COOTBETCTBYIOIME CpEJACTBA peau3alldd PEIICHUS
MaTeMaTH4YECKUX 3ajlady, MOoJ0UpaTh HWHCTPYMEHTHI JJiS OIICHWBAaHUS CBOEH
TpPaeKTOPUHU B pabOTE C MATEeMATHYECKUMH MOHATUSAMH U MOJICIISIMU;
Ho3nasamenwvhwvie YY/[
® YMEHHME ONpPEAENSITh OCHOBOIIOJAraroulee MOHATHE U MPOU3BOJMUTH JIOTHUKO-
CTPYKTYPHBIA aHau3, ONPEIEIATh OCHOBHBIE MPU3HAKU U CBOMCTBA C MOMOIIBIO
COOTBETCTBYIOIINX CPEJICTB U UHCTPYMEHTOB;
® YyMEHHE IMPOBOAUTH KIacCU(pUKAIUIO OOBEKTOB Ha OCHOBE KPUTEPHUEB,
BBIJICJIATh OCHOBHOE Ha (JOHE BTOPOCTETICHHBIX JIaHHBIX;



® yMEHHE MPOBOJUTH JIOTUYECKOE PACCYKICHHE B HAMpPaBICHHUH OT OOIIMX
3aKOHOMEPHOCTEN M3y4aeMOMU 3aa4M 10 YACTHBIX PACCMOTPEHUM;

® yMEHHUE CTPOMUTH JIOTHYECKHUE PACCYKJICHNS HA OCHOBE CUCTEMHBIX CPABHEHUMI
OCHOBHBIX KOMIIOHEHTOB H3y4a€MOI'0 MAaTeMaTHYECKOrO pas3fena WIA MOJEIH,
NOHATUS WIH KJIACCOB, BBIACISAS ONPENCICHHBIE CYLIECTBEHHBIE NPU3HAKH WIIU
KpUTEPHH;

® YMEHHME BBIABIITb, CTPOUTH 3aKOHOMEPHOCTbH, CBS3HOCTb, JIOTUYHOCTH
COOTBETCTBYIOIIMX LEMOYEK PACCYKIECHUU Mpu paboTe ¢ MaTeMaTHYECKUMHU
3aJja4yaMH, yMETh MOAPOOHO M CXKATO MPEACTaBIATh JAETaIM3aIMI0 OCHOBHBIX
KOMIIOHEHTOB ITPU JOKA3aTEIbCTBE MOHITUN U COOTHOIIEHUM HAa MAaTEMATHYECKOM
A3BIKE;

® yMEHUE OpraHU30BBIBATH IIOMCK M BBIABIKITH IPUYMHBI BO3HUKAIOIIMX
IPOLECCOB,  SIBJICHUI, HamOojee BEpoOsTHbIE  (AKTOPbl, IO  KOTOPHIM
MaTeMaTUYECKUE MOJIETIN U OOBEKTHl BEAYT ce0sl MO OMPEICIIEHHBIM JIOTHYECKUM
3aKOHaM, YMETb [IPUBOJUTH IPUUYUHHO-CIICACTBEHHBIN aHAIN3 ITOHATHM, CYKICHUN
Y MAaTEMaTUYECKUX 3aKOHOB;

® YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb NpPU 3aJaHHOM YCIIOBHH,
oOnagaromieil Ompene’eHHbIMH XapaKTePUCTUKAMU OOBEKTa MpU HAIWYUHU
ONpEIEIEHHBIX KOMIIOHEHTOB (DOPMHUPYIOIIETOCs MPEANOIaraéMoro MmoHATUs WA
SIBJICHMUS;

® YMEHHE MEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYH) COCTABJIAIOIILYIO
MaTeMaTUYeCKON 3a7aud Ha S3bIK Ipauueckoro OToOpakeHHs - COCTABIICHUS
MaTeMaTU4ECKON MOJEIH, COXPAHAIOLIEH OCHOBHBIE CBOMCTBA U XaPAKTEPUCTUKH;
e YMEHHME 33JaBaTh IUIAH DPEIICHUS MAaTEMAaTHYECKOM 3alaud, pealm30BBIBATH
QIrOPUTM JCHCTBUU KakK IMOIIArOBOM HWHCTPYKUMHU ISl pa3pelieHus y4yeOHo-
MMO3HABaTEILHOM 3a/1a4H;

® yYMEHHE CTPOUTH J0KA3ATEIBCTBO METOLOM OT IIPOTUBHOTIO;

e ymMmeHue paboTrath ¢ MPoOJIEMHOMN CUTYyallUeH, OCYIIECTBIATh 00pa30BaATEIHHBIN
IOpOLECC TMOCPEICTBOM IOMCKa METOJOB M CIOCOOOB paspelIeHus 3ajau,
ONpeaeNnsaTh TPAHULIBI CBOET0 00Pa30BaTEILHOTO MPOCTPAHCTBRA;

® YMEThb OpPHUEHTHUPOBATHCA B TEKCTE, BBIABJIATH IJIABHOE YCIOBHUE 3a1aud U
yCTaHaBJIMBATh COOTHOUIEHUE PACCMATPUBAEMBIX OOBEKTOB;

® yMEHHE [EPEBOJIUTh, MHTEPIPETUPOBATH TEKCT B MHbIE (DOPMBI MPECTABICHUS
UH(POpPMAIIUU: CXEMBI, TUarpaMMbl, TpauyecKoe MMpeICcTaBICHUE JaHHbIX;
Kommynuxkamuenvie YY/[

e yMmeHue paboTaTh B KOMaHje, (POPMHUPOBAHUE HABBHIKOB COTPYJHUYECTBA U
y4eOHOTO B3aUMOJICUCTBUS B YCIOBUAX KOMAaHJIHOW WIphl WM WHON (OpMBI
B3aUMOICUCTBHUS;

® yYMEHHE paclpeiesisiTh POJM MU 3aJayd B paMKax 3aHsiITHsi, GOPMHPYs TaKxKe
HAaBBIKM OPTaHU3aTOPCKOIO XapaKTepa;

® YyMEHHME OLEHUBAaTh MPABWIBHOCTh COOCTBEHHBIX JEUCTBUNA, a TakKxke
NEATEIIBHOCTH IPYTUX YYACTHUKOB KOMAaH/IbI;

® KOpPPEKTHO, B paMKax 3aJady KOMMYHHUKalHuH, (pOpMyIHpOBaTh U OTCTAUBATH
B3IJIAABI, ApPryMEHTHPOBATh  JIOBOJbI, BBIBOABI, a TaKX€  BbBIABUTATh
KOHTPapryMEeHThI, HEOOXOIMMBIE JIJISl BBISIBJICHHS CUTYyallMu YCIieXa B pEIICHUH TON
WUJIM MHOW MaTeMaTUYECKOM 3a7a4u;



® yMEHHUE TOJIb30BAThCS MATEMAaTHYECKUMU TEPMHHAMH JJIsl pEIeHus: y4eOHo-
MO3HABATEIbHBIX 3a7a4, a TaKXke CTPOUTh COOTBETCTBYIOIIME PEUYEBBIE
BBICKA3bIBaHUSI HAa MATEMAaTUYECKOM SI3bIKE ISl BHICTPAMBAHUS MaTeMaTHYECKOU
MOJICIIH;

® yMEThb CTPOUTh MAaTEMATHYECKHUE MOJICIM C TOMOIIBID COOTBETCTBYIOIIETO
IPOrpaMMHOT0 00€CTICUeHHSI, CEPBUCOB CBOOOIHOTO OTAAJICHHOTO JOCTYIIA;

® yMETh I'PaMOTHO M YE€TKO, corjacHo npaswiam odopmienus KMM-a OI'D
3aHOCHUTH MOJTYUYECHHBIE PE3YJIbTATHI - OTBETHI.

lIpeomemmusbie pezynomamol:

e (opMupoBaHHWE HABBIKOB IOMCKAa MAaTeMaTHYECKOr0 MeEToja, aJropuTMa Hu
MOMCKa PELICHUS 3a7a4u B CTpyKType 3aaa4 OI'D;

e (opmupoBaHHE HaBbIKa PEIICHUS OMPEJCICHHBIX THUIIOB 3aJa4 B CTPYKTYpE
3agau OI'D;

e yMeHHE paboTaTh ¢ TaOJMIIAMHU, CO CXEMAaMH, C TEKCTOBBIMU JaHHBIMU; YMETh
peoOpa3oBbIBATh 3HAKK U CUMBOJIBI B JIOKA3aTEIbCTBAX U MIPUMEHIEMBIX METOAaX
JUISL pelieHus 00pa3oBaTEIbHBIX 3a]1a4;

® yYMCHHE NPHUBOAUTH B CHUCTEMY, COIOCTABIIITH, 0000IIaTh W aHAIM3UPOBATH
nH(pOpPMAITMOHHBIE KOMIIOHEHTHl MaTEeMaTHIECKOT0 XapaKTepa U yMETh IPUMEHSTh
3aKOHBI M MIPaBUWJIA JIJI PEIICHUS KOHKPETHBIX 3a/1a4;

® YMEHHE BBIJCIATH IJIABHYI0O U H30BITOUYHYIO HHGOPMAIUIO, MPOU3BOIUTH
CMBICJIOBOE CKaTHUE MaTeMaTUYECKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB
pelieHus; yMeTh MpPEJCTaBIISITh B CIOBECHOM (opMe, HUCHONB3ys CXEMbl H
paziuuHble TaONIUIbl, TrpadUKd W JUArpaMMbl, KapThl TMOHSITHH U KJIACTEpHI,
OCHOBHBIE UJIEH U IUIAH PEIICHUS TOW WM MHOW MaTEMATUYECKOMN 3a/1a4H.

Tpebosanus k ypoeHI0 N0OO20MOBKU YUaAUUXCSL
HarypaJjabHblie ynciaa. [poou. PanuonanbHbie ynucaa
Buinyckuuk nayuumcs:
® [OHMMAaTh OCOOCHHOCTH JACCATUYHON CUCTEMbI CUUCIICHNS,
®  OINEpUPOBATH MOHITUSIMHU, CBI3aHHBIMU C JETMMOCTBIO HATYypaJIbHbIX YHCET,;
® BBIpaXKaTh YKCJIa B IKBUBAJICHTHHIX (hOpMax, BEIOMpas HanboJsIee Mo IX 0 ISIILYI0
B 3aBUCHUMOCTH OT KOHKPETHOW CUTYallHH;
® CpaBHUBATh U YNOPAIOYMBATH PALIMOHAIBHBIC YNCIIA;
® BBINOJIHATh BBIYUCICHUS C PAIMOHAIBHBIMU YHUCIAMHU, COYETash YCTHbBIE U
NMMCbMEHHBIE TPUEMBI BEIYUCIICHUHN, TPUMEHEHHE KaJbKYJIATOPA;
® UCIOJIb30BATh IOHATHUSI W YMEHMS, CBSI3aHHBIE C MPONOPLHUOHAIBHOCTHIO
BEJIMYMH, TPOILICHTAMHU, B XOJI€ PEIICHUS MaTeMaTHYeCKHUX 3ajad M 3aJad H3
CMEKHBIX TIPEMETOB, BBIIOJIHITH HECIIOXKHBIE MPAKTUYECKUE PACUETHI.
JleicTBUTEIbHBIE YHCJIA
Buinycknuk nayuumes:
® UCIOJIb30BaTh HAYaJIbHBIC TMPEJICTABJICHUS O MHOXXECTBE JICHCTBUTEIBHBIX
YHCEJT;
® OINEpUPOBATH MOHITUEM KBaJIPATHOT'O KOPHSI, MPUMEHSTH €r0 B BHIYUCIICHUSX.
AJire0panvecKue BbIPaKeHUs!
Buvinycknuxknayuyumes:




® ONEpUPOBATH MOHATHIMH «TOXIECTBO», «TOXKIECTBEHHOE MPEeOOpa3OBaHUEY,
peliaTth 3a7a4n, cofeprkaiiie OykBeHHbIE JaHHbBIE; padoTaTh ¢ PopMyIamu;

® BBINOJHATH NPEOOPA30OBAHMS BBIPAKEHUM, COAEPHKALIUX CTEHEHH C LEIbIMU
[IOKA3aTeJIIMA U KBaJpaTHHIE KOPHY;

®  BBHINOJHATH TOXKJICCTBEHHBIE MpPeoOpa3oBaHUs PAIlMOHATIBHBIX BBIPAKEHUI Ha
OCHOBE MPABUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alNreOpandyecKuMu Apo0simMu;

®  BBINOJHATH PA3JI0KEHUE MHOTOWJIEHOB HA MHOKHUTEIIH.

YpaBHeHust

Buinycknuk nayuumes:

e peulaTb OCHOBHBIE BBl PALIMOHAJIBHBIX YPAaBHEHHMU C OJHOM NEPEMEHHOW,
CUCTEMBI JIBYX YPAaBHEHHH C JBYMS IIEPEMEHHBIMY;

® [IOHMMAaTh YpPaBHEHUE KaK BAXKHEMIIYI0O MAaT€MAaTHYECKYH) MOJEIb s
ONMCAaHUS M HU3y4YEHUs Pa3HOOOpa3HbIX PEANbHBIX CUTYallUi, pellaTb TEKCTOBBIC
3a/1a4u AIreOpandeckuM METOA0M;

® QPUMEHATH TrpapUuecKue MPEACTABICHUS Ui MCCIEAOBAHUS YPABHEHMH,
UCCJIEIOBAHUS U PELICHUS CUCTEM YPAaBHEHUH C JBYMS IEPEMEHHBIMH.
HepaBencrBa

Buinycknux nayuumca:

® [IOHMMAaTh M TMPUMEHATb TEPMHUHOJOTHUIO M CHUMBOJIMKY, CBSI3aHHBIE C
OTHOLIEHUEM HEPaBEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

e pelaTh JUHEWHBIE HEPABEHCTBA C OJJHOM MEPEMEHHON M UX CHCTEMBI, pElIaTh
KBaJpaTHbIE HEPABEHCTBA C ONMOPOW Ha IrpapuuecKue IpeICTaBICHUS.

OcHoBHbIe MOHATHA. UnCI0BbIe QyHKIMH

Buinycknux nayuumca:

® [IOHMMAaTh M HCHOJb30BaTh (PYHKIMOHAJIbHBIE MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYECHUS);

® CTPOUTH I'paUKU 3JIEMEHTAPHBIX (YHKUMI; UCCIEI0BATh CBOMCTBA YHUCIOBBIX
(yHKUMN Ha OCHOBE M3yUY€HHUs OBEJICHUS UX TPa(UKOB;

® TOHMMATh (YHKIUIO KaK BaKHEHIIIYI0O MAaTEMaTHUECKYIO MOJIENb 11l OITMCAHUS
IPOLIECCOB M SIBJICHUI OKPYKAIOIIETO MUPA, MPUMEHATh (QYHKIMOHAIBHBIA S3bIK
JUIS OIIMCAHUS U UCCIIEJOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKMMU BEIMYMHAMH.
OnucarenbHasi CTATHCTHKA

Buinycknuk nayuumca:

® CNOJb30BAaTh  MPOCTEUIIME  CHOCOOBI  MPEACTABICHHMS U aHajIu3a
CTATUCTUYECKUX JTAHHbIX.

Ciyyaiinbie COOBITHSL M BEPOATHOCTD

BeinnyckHUK HayYuTCH

® HAXOAUTh OTHOCUTEJBHYIO YACTOTY U BEPOATHOCTh CIy4ailHOrO COOBITHSL.
KomoOunaropuka

e BrinmyckHUK HAYYUTCS peliaTb KOMOMHATOPHBIE 3a/1a4l Ha HAXOXACHUE YHCIIa
00BEKTOB UJIM KOMOMHAIUH.

Harasignas reomerpus

Buinycknuk nayuumes:

® pacno3HaBaThb Ha YEpPTEXKaX, PUCYHKAX, MOJAEIAX M B OKPYXKalOLIEM MHpPE
MJIOCKHUE U TIPOCTPAHCTBEHHBIE FEOMETpUUECKUEe (DUTYPBI;




® pacmo3HaBaTh pa3BEPTKM  Kyba, MPSAMOYTOJBHOIO  MapaijieNenumnesaa,
MPaBUJILHON MUPAaMU/IbI, HIAJIMHAPA U KOHYCA;

® CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOIO MapajlIeICIUIeNa;

® OMNpeAeNATh MO JUHEHHBIM pazMepaM pa3BEPTKU (UTYpPbl JIUHEHHBIE pa3Mephbl
caMoii purypsl 1 Ha000POT;

®  BBIUUCIATH 00BEM MPSIMOYTOIBHOTO MapauIeNenue 1a.

I'eomerpuueckue Gpurypsol

Buinycknux nayyumca:

® 1I0JIb30BaThCS SI3BIKOM T€OMETPUU I ONHUCAHUS IMPEIMETOB OKPYKAIOIIETO
MHP2A U UX B3aUMHOI'O PACTIONOKEHMS;

® pacmo3HaBaThb M HU300pakaThb Ha 4YepTexax M PHUCYHKAX T'€OMETPHUECKUE
(GuUrypsl 1 UX KOHPUTypaLUH;

® HaxOJWTh 3HAYEHUS JJIMH JIMHEHHBIX 3JEMEHTOB (UIyp W UX OTHOUIEHUS,
rpagycHyro mepy yriaoB oT 0° mo 180°, mpuMeHssi ompeneneHus, CBOWCTBA H
OpU3HaKu (QUIryp M HX 3JIEMEHTOB, OTHOLIEHUS (uryp (paBeHCTBO, moaolue,
CUMMETPHH, IOBOPOT, NApaJLIEIbHBINA ITEPEHOC);

e OIEpPUpPOBATH C HAYAJIBHBIMU IOHATHSAMU TPUTOHOMETPUM M  BBIINOJIHATH
AJIEMEHTapHbIE Ollepalvy HaJl PYHKIMSIMHU YTJIOB;

e pemiaTh 33/1a4M Ha JOKA3aTeJIbCTBO, ONMUPAsCh HA U3YUYECHHbBIE CBOMCTBA PUTYp U
OTHOLIEHUH MEXTY HUMU U IPUMEHSSI U3YUEHHBIE METO/IbI IOKA3aTEIbCTB;

e peulaTh HECJIOXKHBIC 33/1a4d Ha IIOCTPOCHUE, IPUMEHSST OCHOBHBIE aJITOPUTMBI
IOCTPOEHUS C IOMOUIBIO HUPKYJISI U JIMHEWKH;

e peulaTh NPOCTEHIINE INIAHUMETPUUYECKHE 3a/1a4U B IIPOCTPAHCTBE.

MN3mepeHue reoMeTpuYeCKUX BeJTMYHH

Buinycknux nayyumecs:

®  HCIOJIb30BaTh CBOWMCTBA U3MEPEHUs JUUIMH, IUIOLIAACH M yrjoB MpPH pElICHUN
3alad Ha HaXOXIEHUE [JIMHBI OTpe3Ka, JUIMHBI OKPY)KHOCTH, /JIMHBI YTy
OKPYXHOCTH, TpaJlyCHOI MepHhI yIia;

®  BBIYMCIIATH IJIOIIAAN TPEYTOJBHUKOB, IPSIMOYTOJIBHUKOB, apauIeIOrPaMMOB,
Tpareuun, KpyroB U CEKTOPOB;

®  BBIYUCIATH JJIMHY OKPYXHOCTH, JUTUHY JYyTHU OKPY>KHOCTH;

® BBLIYUCIATH [JIMHBI JIMHEWHBIX JJIEMEHTOB (GUIYp U HMX YIJIbl, HCIOIb3YS
(GopMynbl JUIMHBI OKPY>KHOCTU M JJIMHBI YT OKPYXHOCTH, (POpMYJIbI IIJIOMIAAEH
duryp;

e pemaTh 3aJayd Ha JI0Ka3aTelbCTBO C HCIHOJb30BaHHMEM (HOPMYN JJIUHBI
OKPY>KHOCTH U JUIMHBI IyTU OKPYKHOCTH, POpMYJI IIomaneii puryp;

® pemiaTh NPaKTUYECKUE 3aJa4M, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUYECKHUX
BEJUYMH (MCIOJIb3YS TPU HEOOXOAMMOCTHU CIIPABOYHUKH U TEXHUYECKHUE CPEJICTBA).
Koopaunarsl

Buinycknuk nayyumcs:

® BBIUHCIATH JUIMHY OTpe3Ka IO KOOpPAWMHATAM €ro KOHIIOB; BBIYUCISATH
KOOPAMHATHI CEPEAUHBI OTPE3KA;

® HCIOJIb30BaTh KOOPAMHATHBIA METOJA JUIsl W3YyYEeHHS CBOMCTB MPSMBIX H
OKPYKHOCTEUN

e Pasznen 2. Conep:xanue Kypca



«IIpakTHKO-OpUeHTHPOBaHHBbIE 3a1aHusD» OTpadoTka 3aaa4 Ne 1-5 KUM OI'D.

Tabnuunoe u rpaduyeckoe npeacTaBieHUE JaHHBIX, IJIaH U CXEMa, U3BIICUCHUE
HY)KHOW uH(popmanuu. IM3MeHuMBOCT, 0pH H3MepeHusx. Pemarommue mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BeJIMUMHAX. BoIuucienus u npeoOdpa3oBaHUe BEINYUH.
HccnenoBanue npocTedInX MaTeMaTUYECKUX MOJEIIEH.

«Bbruuciaenusi u npeodpasoBanusi». Orpadotka 3agaqd Ne 6 KM OI'D.

/Jleiicmeus ¢ HamypanpbHbIMU YUCTAMU

CrnoxxeHre U BBIYUTAHUE, KOMIIOHEHTBI CJIIOKEHUS W BBIYMTAHUS, CBSI3b MEXIY
HUMHU, HAXOXJACHUE CYMMbI U PaA3HOCTH, U3MEHEHUE CYMMbI U Pa3HOCTH MPU U3MEHEHUU
KOMITOHEHTOB CJIOKEHUS U BEIYUTAHMUS.

YMHOKEHHE U JIeJICHUE, KOMITOHEHTHI YMHOKEHUS U JISTICHHS, CBSI3b MEXKTy HUMH,
YMHOXKCHHE U CJIOKCHHE B CTOJIOWK, JCIICHHE YTOJKOM, IMPOBEpPKa pe3yiabTaTa ¢
MTOMOIIBIO TIPUKUAKA U OOPaTHOTO ICHCTBHSL.

Yucnosvie sviparxcenusn

YwrcioBoe BeIpaKEHUE U €T0 3HAUYCHUE, TIOPSIOK BBITIOJHEHUS JCHCTBUM.

JIpoou. Qoviknoeennwvie Opoou

Mo, gactb, ApoOHOE YHUCHO, Ipo0b. JpoOHOE YKCIIO KaK pe3ysbTar JCICHHUS.
[IpaBunbHBIC M HETIPABWIBHBIE APOOU, CMENIaHHAs JPOOh (CMEIIaHHOE YUCIIO).

3anuch HATypaJIbHOTO 4YHCJIa B BUJE JApoOM C 3aJaHHBIM 3HAMEHaTEJeM,
npeoOpa3zoBaHue CMEIIaHHOW JIpoOU B HEMIPABUIBHYIO APOOL U HA00OPOT.

[IpuBenenue apobeit k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
TpOOei.

CnoxxeHre ¥ BBIYMTAHUE OOBIKHOBEHHBIX Jpo0Oeil. YMHOXKEHHE U JIeJICHHE
O0OBIKHOBEHHBIX APOOEH.

Apudmernueckue 1eUCTBHS CO CMEIAHHBIMU IPOOSIMH.

Apudmernueckue NeUCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobvl payuoHanuzayuu bIYUCTeHUU U UX NPUMEHeHUe Npu 6blNOJIHEeHUU
oelicmauil.

Jecamuunvie opoou

[IpeoOpazoBanue neCATUUHBIX IpoOei B 00bIKHOBEHHBIC. CpaBHEHHUE JICCITUIHBIX
npobeit. CrnokeHHE€ M BBIYMTAHUE JECATUYHBIX ApoOeit. OKpyrieHue AeCATUYHBIX
npoOeit. YMHOKEHUE U JIeTICHUE ACCATUUHBIX Apobeit. [lpeobpazosanie 0ObIKHOBEHHBIX
Opobeli 8 decamuunble Opoou. Koneunvie u beckoneunvle oecsimuimvle Opoou.

Qucna. Pauyuonanvuvie uucna

MHO%€eCTBO paliMOHANIbHBIX uKcesl. CpaBHEHUE pallUOHANIBHBIX uucel. [lelicTBus
C panuMOHATBHBIMH 4YHUCHaMH. [Ipedcmasnenue payuoHAIbHO2O YUCAA OECAMUYHOU
0poobIo.

/Jlpoono-payuonanshsie eplpasrcenus

[IpeoOpazoBanre APOOHO-JIMHEHHBIX BBIPAXKEHUM: CIIOKEHHE, YMHOXKEHHE,
nenenue. Aneeopauveckas opoow. Cokpawenue anrcedopauveckux opooeti. llpusedenue
aneeopauyeckux opobei Kk obwemy 3HameHameno. lleticmeus ¢ aneedpaudecKumu
O0pobAMU: CNOdNCEHUE, BbIUUMAHUe, YMHOMCEHUE, OeleHUe, 8036€0eHUe 8 CHENEHb.

«JleiicTBUTEeIBHBIE Yncaa». OTpadoTtka 3a1a4 Ne 7 KUM OI'D.
Payuonanvuvie yucna



N300paxeHne yucen Ha YUCIOBOW (KOOPAMHATHOM) mpsimoil. CpaBHEHHUE YHCE.
Mopyne 4wnciia, reoMeTpuyeckas HHTEpIpeTanus MoAyis 4wucia. [lencrBus ¢
MOJIOKUTENBHBIMUA U OTPULIATEILHBIMY YHCIaMUA. MHOKECTBO LIEBIX YHCEIL.

Koopounama mouxu

OCHOBHBIE TIOHATUS, KOOPOUHAMHBIU VY, PACCHMOAHUE MENHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanvuvie uucna

[TonsTHE MppalOHAIBHOTO Yncia. Pacio3HaBaHne HPpallMOHAIBHBIX YUCEIL.

Mmnoorcecmso OelicmeumenbHuix yuce.

«IIpeodpa3zoBanue ajqredbpanvyecknx BoipaskeHuin». Orpadotka 3agau Ne § KUM OI'D

Hppayuonanvnoie uucna

[lonaTtre uppanMOHAIBLHOTO uMcia. Pacrno3HaBaHuWe HppalMOHAIBHBIX YHCEN.
[Ipumepbl nokazaTenbCTB B anredpe. [leticmeusi ¢ uppayuoOHAIbHLIMU YUCTAMU!
YMHOOICeHue, OelleHue, 8036e0eHuUe 8 CIeneHb.

Mmuooicecmeso OeticmeumenbHbIX YUCeL.

«YpaBHeHus1 M1 HepaBeHcTBa». OTpadoTka 3agau Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

Ypaenenusa

[lonsiTue ypaBHEHUS W KOpHSI ypaBHEHUs. [Ipedcmaenenue o pagHOCUTbHOCMU
ypaeuenuti. Obracms onpedeneHus ypasHeHus (obaacms OONYCMUMbBIX 3HAYEHUU
nepemenHoll).

Jluneitnoe ypagnenue u e2o Kopnu

Pemienne JnHMHEWHBIX ypaBHEHUU. Jluneunoe ypasuenue ¢ napamempom.
Konuuecmeo wopmeii numeiinoco ypaemuenus. Pewenue nuneuHvlXx YpasHeHuu ¢
napamempom.

Keaopammnoe ypasnenue u e2o kopuu

KBanpaTtueie ypaBHeHusi. HemnosiHble KBagpaTHblE ypaBHEHUS. JUCKpUMHUHAHT
KBaJpaTHOTO ypaBHeHUsA. PopMysa KOpHEN KBAJIPAaTHOIO ypaBHEHUs. 1eopema Buema.
Teopema, obpamnas meopeme Buema. Pelenne KBaJpaTHBIX YpPaBHECHHIA:
UCTIOJb30BaHUE (OPMYJIbI JJIi HAXOXKACHUS KOpHEH, epaguueckuil memoo peuteHus,
PA3NodCeHue Ha MHOMCUmMenu, noobop KopHell ¢ UCNONb308aHueM meopemvl Buema.
Konuuecmeo kopueu k6adpamnozo ypasHeHus 6 3a8UCUMOCIU OM €20 OUCKPUMUHAHMA.
buxeadpamnvle ypaemenus. Ypasnenus, ceooumvie K JUHEUHLIM U KEAOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamempom.

Jlpobuo-payuonanvusle ypagnenus

Pemiennie mnpoctedmux JIpoOHO-TUHEWHBIX ypaBHEHUH. Pewenue O0pobHo-
PAYUOHATILHBIX YPABHEHULL.

Memoowl pewienus ypagHenuii: Memoobl paGHOCUIbHBIX NPEO0OPA308aAHUL, Memoo
3amMeHbl nepemeHHouU, epaguueckuti memoo. Hcnonvzosanue ceolicme (QYHKYuil npu
peuleHul ypagHeHUi.

IIpocmetiwue uppayuonanvrvle ypasHenus uoa || f (x) =a, \/ f(x)= \/g (x) .

n
Vpasuenus suoa X" =a .Ypasnenus 8 yeavix uuciax.



«BeposiTHOCTB coObITHI OTpadboTka 3agau Ne 10 KM OI'D.

Cnyuaiinvie coovimus

CrnyyaliHble ONBITBl (PKCIIEPUMEHTHI), JJIEMEHTAPHBIE CIy4YalHbIE COOBITUSA
(ucxonpr). BepositHocTH  3nmeMeHTapHbIX  coObITH. CoOBITHS B CIIy4alHBIX
AKCIIEPUMEHTAaX M OJarompusTCTBYIOUINE 3JIEMEHTapHble CcoObITHA. BeposTHOCTH
CIIy4aliHbIX COOBITHH. ONBITBI C PaBHOBO3MOKHBIMHM 3JEMEHTAPHBIMU COOBITUSIMHU.
Krnaccuueckrie BEpOSITHOCTHBIE OIIBITHI C UCIIOIb30BAaHUEM MOHET, KyOMKOB.

«®ynkunu u rpadpukn». OrpadoTtka 3agad Ne 11 KUM OI'3.

Dyukyuu

Honamue ghynkyuu

JlekapToBbl KOOpPAMHATHI HAa TUIOCKOCTU. DOpMHUpOBAaHUE MPEACTABICHUN O
METAlpeAMETHOM  TOHATHUM  «KoopAuHaAThy.  CnocoObl  3agaHus  (PYHKUUM:
aHAIUTHYECKUH, rpaduueckuii, Tabnuunbid. ['paduk ¢pynkumu. I[lpumepsr yHKIMiA,
MOJIy4aeMbIX B MPOLIECCE UCCIETOBAHMS PA3TUYHBIX PEATbHBIX MPOILECCOB M PEIICHUS
3amady. 3HaueHwe (QyHKUMH B Touke. CBoiicTBa (yHKIMI: 00JacTh OIpeaeseHus,
MHO>KECTBO 3HAUCHUH, HYJIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, 4eMHOCb/HeuemHoCb,
MPOMEXYTKH BO3pacTaHUs W yObIBaHWS, HawOOINbIllee W HAMMEHbIIEE 3HAYCHHUS.
HccnenoBanue pyHKIMHU 1O €€ rpaduKy.

Juneitnaa gpynkyus

CpoiictBa U Tpaduk nuHeHHON (YHKIMH. YTIOBOM KOA(PGUIMEHT NPSIMOH.
Pacnionoxxenue rpaduka JHMHEHMHOW (YHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodddumrienTa u cBoOOgHOTO wWieHa. Haxoowcoenue Kos3p@uyueHmos UHeUHOU
@YHKYUU NO 3A0AHHBIM VCIIOBUSIM. NPOXOHCOCHUE NPAMOI Yepe3 08e MOUYKU C 3A0AHHbIMU
KOOpOUHAmMamu, npoxXoxcoeHue npsamou uepes OaHHYI0 MOUKY U NapaiieibHou OaHHOU
NPAMOU.

Keaopamuunaa (pynkuyusn

CaoiicTBa u rpaduk kBajgpaTuuHoil PpyHkuuu (napadona). [locmpoenue epaguxa
K8AOpamuyHou hyHKyuu no mouxkam

Oopamnas nponopuuoOHAILHOCHLb

. k
CaoiicTBa pyHKIUU y = K y=_ ['unepOoua.
X

«ITocaenoBaresbHOCTH M Iporpeccum» OtpadoTtka 3agau Ne 12 KM OI'3. (1 yac).
Ilocneoosamenvnocmu u npozpeccuu
YucnoBass mocnegoBaTesbHOCTh. [IprMepbl 4YHMCIOBBIX MOCIEI0BATEIBHOCTEN.
beckoHneuHble mOCienOBaTENBHOCTH. ApudMETHYECKass MPOrpeccusi U €€ CBOMCTBA.
I'eomerpuyeckas mporpeccusi. @opmyna obwe2o uneHa u cymmbl N NEpevlX UNeHO8
apugpmemuueckoil u 2eomempuseckoll npocpeccutl

«YucaoBbie u OyKBeHHbIE BbIpaxeHusi». Otpadotka 3amayd Ne 13 KUM OI'D.

Hucnoevie u OyKeenHbvle GbIPAINCEHUA

BripaxkeHne ¢ nepeMeHHOW. 3HaueHWe BhIpakeHUs. [lo/icTaHOBKa BbIpa)KEHUM
BMECTO IEPEMEHHBIX.

I]envie evipasicenun

Crenenb C HaTypaldbHBIM TOKa3zaTreaeM U ee cBoiicTBa. I[IpeoOpazoBanus
BBIPAKEHUH, COAEPIKAIINX CTEIIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.



OpHousneH, MHOTOWIEH. JIeCTBUS ¢ OJJHOWIEHAMHA U MHOTOYWIEHAMHM (CJIOKEHUE,
BBIYMTAHUE, YMHOXKEHUE). POPMYIIbl COKPAIEHHOI0 YMHOKEHHUS: PA3HOCTh KBAJPATOB,
KBaJpaT CyMMbl M pPa3HOCTH. Pa3iokeHHe MHOrowieHa Ha MHOKUTEIU: BBIHECCHHE
o0IIero MHOXHUTENS 32 CKOOKH, TPYIIUPOBKA, MpUMEHEHHE (DOPMYI COKpPAIEHHOTO
yMHOXeEHHsI. KBaapaTHBIM TpexXuieH, pas3IoKEHHE KBaIpaTHOTO TpPEX4YIEHa Ha
MHOKHTEIIH.

«IIpakTnueckue pacuersl no popmyaam» Orpadotka 3amau Ne 14 KUM OI'D

Bripaxxenue ¢ mepeMeHHOW. 3HaueHWE BbIpaxkeHUs. [loacTaHOBKAa BBIpaKEHUM
BMECTO IIEPEMEHHBIX.

Ilenwvie évipasricenus

Crenenp ¢ HaTypaJlbHBIM TIOKazaTeaeM u ee cBoiicTBa. [IpeoOpazoBaHus
BBIPAKECHUUN, COJICPKAIINX CTEMCHU C HATYPaJIbHBIM NTOKA3aTENIEM.

OnHousneH, MHOTOWIEeH. J[eMCTBUS C OHOUICHAMH M MHOTOWICHAMHU (CI0KEHHUE,
BBIYMTAHUE, YMHOXEHUE). DOPMYIIbI COKPALIIEHHOTO YMHOKEHHS.

«Cucremsbl HepaBeHcTBY». OTpadoTtka 3aga4 Ne 15 KM OI'D.

Cucmemul HepageHcme

CucreMbl HEPABEHCTB C OJHOM NEpPEMEHHOW. PemeHue cucTteM HEpaBEHCTB C
OJIHOM TEpPEMEHHOM: JMHEUHBbIX, KeadpamHbulx. V300paxkeHUE pEHICHUS CHUCTEMBbI
HEPABEHCTB Ha YKMCIIOBOM MPSIMON. 3aIIUCh PELICHUS CUCTEMBI HEPABEHCTB.

«IeomeTpuyeckne purypbl. Yriab». OtpadoTka 3amay Ne 16 KM OI'3.

Benuuunw

Bennuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEAPEHHOTO TPEYroJibHUKA. BHEMIHWI yroja TpeyroJjbHUKA.
CyMMma yrioB TpeyroiabHUKa

«I'eomerpudeckne purypsl. Jannbn. Otpadotka 3agad Ne 17 KUM OI'D

Duzypol 6 2eomempuu u 6 OKpyscaouiem mupe

['eomerpudeckass Qurypa. BuyrpeHHnsis, BHemHss obnactu (Gurypsl, rpaHula.
Jluanu u o0jacTy Ha IUIOCKOCTH. Boimyknas u HeBbimykias ¢urypsl. Ilnockas u
Hertockast ¢urypsl. [lonstue Benmuuuebl. J{nuna. M3mepenuwe mmmebl. EnuHUIB
U3MEPEHUS JJTUHBI

Breinenenne  cBoMcTB  00BekTOB.  DopMHpOBaHME — MPEACTaBICHUN O
MeTanpeAMETHOM TOHATUU «urypa». Touka, OTpe3ok, mpsMas, Iyd, JOMaHas,
IJIOCKOCTh, YTOJl, OMCCEKTpUCa yIila U €€ CBOMCTBA, BHUIbI yIJIOB, MHOTOYTOJHbHUKH,
OKPY>KHOCTh U KPYT.

OceBasi cuMmeTpusi reoMerpuueckux Quryp. lLlenTpanpHas cuMMeETpus
reOMETPUYECKUX (Uryp.

«Ilnomaaps MHOTOYrOABHUKA». OTpadoTka 3a1a4y Ne 18 KM OI'D

H3mepenusn u evtuucienus

[Tnomaan. @opMyIsl IIIOMIAAM TPEYTOJIbHHUKA, MApaNIIEIorpaMMa U €ro YacTHBIX
BUIOB,  Tpamenuu, ¢opmyna [epona, ¢dopmyna  TUIOMAAM  BBITYKIOTO
YETBIPEXYTOJbHUKA, (POPMYIIBI JUTMHBI OKPY>KHOCTH | TUIOIIAIA KpyTa



«H3mepenus u BbruucjaeHus». Orpadotka 3agau Ne 19 KUM OI'D.

H3mepenus u evluucnenus

[Tnomaau. @opMysibl IUIOIMAAN TPEYTOJIbHUKA, TapajlIeIorpaMMa U €ro 4aCTHBIX
BUJIOB, Tpareuuu, popmyra rioaan BeITyKIOTO YeThIPEXyTroIbHUKA, (POPMYIIBI JUTUHBI
OKPY>KHOCTH | IUIOIIaau kpyra. [Inomans npaBuibHOr0 MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomerpuyeckrue COOTHOIICHUS B MPSIMOYTOJBHOM
TpeyrojipHUKe. TpUroHomerpuyeckue GpyHKIUM yria.

«Teopernueckue acnektTby. OTpadoTka 3amau Ne 20 KM OI'D.
TeopeTnyeckue acreKkThl, TEOPEMbI, AKCUOMBI, OTIpeieTieHus, GOPMYJIbl, T€MMBI.



Ne | Tema 3anaTus OcHoBHEBIE BUIBI AesaTelIbHOoCcTH | Koot- Koi-Bo 4yacos
n/m | (Ne 3ananus B KNIM) yqaImxcs BO [To nnany @DaxT.
9acoB
9 «a» 9 «B»

1 Brruucnenus u BeimonastoT apudMeTnueckue 4 7/7.09 2/2.09
npeobpazoBanus (6 JEHCTBUS C pallMOHAIEHBIMU 14/14.09 9/9.09
3amanne KMUM) YHCJIaMH, BEIYUCIIIOT 3HAUCHUS

YUCJIOBBIX BBIPAXKEHUH,
HEepeXOAT OT OHOM (HOPMEI
3aIMCH YHCIIA K JPYroU

2 JlelictBuTenbHbIe yncia | M300pakaroT yncia TOUKaMHu Ha 4 21/21.09 16/16.09
(7) KOODPJIMHATHOM MPSIMOH, 28/28.09 | 23/23.09

CPaBHMBAIOT JICHCTBUTEIbHBIC
YHCIIA, BBIMOJHSIOT BEIYMCIICHUS
¥ 1IpeoOpa3oBaHus, BBIOTHSIOT
NPUKUJIKY pe3ysibTara
BBIYMCIICHUM.

3 | [IpeoOpazoBanus BBIMOTHSIIOT BBIYUCIICHUS U 4 5/5.10 30/30.09
anrebpanyecKux npeoOpa3oBaHus 19/19.10 7/7.10
BbIpaXxeHUi (8) apu(PMETUUECKUX BBIPAXKECHUH,

INPUMEHSIOT CBOMCTBA
apu(pMETUYCCKUX KBAIPATHBIX
KOpHEH /715 peoOpa3oBaHus
BBIPAKECHUI
4 | YpaBHCHUS U Pemrator sinHeitHbIe 1 4 26/26.10 | 21/21.10
HepaBeHCTBa (9) KBaJ[paTHbIC YPAaBHEHUS C OJTHOU 2/2.11 28/28.10
HepeMeHHOM, HEpaBeHCTBA C
OJHOM EPEMEHHON U UX
CHCTEMBI
5 | ®yskuuu u rpaduku CtposiT 1 yuTaroT rpaduku 4 9/9.11 4/4.10
(112) pa3MUuHBIA QYHKINH, YUTAFOT 16/16.11 | 11/11.10
rpaduku GyHKIIUN, OTTHUCHIBAIOT
C MOMOUIbIO (PYHKITHI
pa3UYHbIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU, HHTEPIPETUPYIOT
rpaguKH 3aBUCUMOCTEN

6 | Uucnossle u Beimonustor npeoOpa3oBaHus 4 30/30.11 | 18/18.11
OyKBEHHBIE BBIpOKEHHSI | anreOpandecKuX BhIpaKEeHUH, 7/7.12 2/2.12
(13) HAXOJIAT 3HAYCHUS OYKBEHHBIX

BBIPAKEHMM, OCYIIECTBIISISA
HEOOXOMMBIE ITOJICTAHOBKH

7 | IlpakTrueckue pacueTsl | OCYIIECTBISIOT PACYETHI MO 4 14/14.12 9/9.12

o opmynam (14) dbopmynaM, BEIpaKaroT 21/21.12 | 16/16.12
3aBUCHMOCTH MEXTY
BEJINYMHAMU, BEIYUCIISIOT
3HAYCHHMSI YHUCIIOBBIX BBIPAKCHUI

8 | IlpakTuko- BBINONTHAIOT BEIYKCIEHUS U 6 28/28.12 | 23/23.12
OpPUEHTUPOBAHHBIC peoOpa3oBaHuUs, 11/11.01 | 30/30.12
3amanus (1-5) OCYIIECTBIISIOT MIPAKTHIECKHE 18/18.01 13/13.01

pacyeThl, CTPOSIT ¥ UCCIESIYIOT
MaTeMaTUIeCKUe MOJICIIH,
HCIOJIB3YIOT IPUOOpETEHHBIE
3HAHHS U YMEHUS B
NPAKTHYECKOH JISSITETbHOCTH

9 | 'eomerpuyeckue BrImosHseT nelicTBrs ¢ 4 25/25.01 | 20/20.01
¢urypsl. Yrisl (16) reOMETPHUYECKUMHU (PUTypaMH, 1/1.02 27/27.01




pemaoT IIaHUMETPUIECKUE
3aa4d Ha HaXO0XKIECHHUE
F€OMETPUUYECKUX BEJIMYUH

(yrioB)

10 | 'eomerpuueckue Pacno3naror reomerpuyeckue 4 8/8.02 3/3.02
¢urypsr. Jmuss: (17) (bUrypsl Ha MIOCKOCTH, 15/15.02 | 10/10.02
Pa3IUYalOT UX B3aUMHOE
I10JIO’KEHUE, N300pakaroT
reoOMeTpUYECcKe QUTYpHI,
peLIaroT MIIaHUMETPUIECKHE
337124y Ha HaXOXK/ICHHUE
reOMETPUYECKUX BEITHUNH
(nvH, yTrII0B)
11 | Ilmomans Pacnio3naror reomeTpudeckue 2 1/1.03 17/17.02
MHOTOyTOJbHUKA (18) (GUTyphI Ha TNIOCKOCTH, PEIIAIOT
IUTAHUMETPUYECKHUE 3a/1a41 Ha
HaXO0X/ICHHE TeOMETPHYECKUX
BENMYMH (TUIOIIAICH),
OCYIIECTBIISIIOT PacyeThl MO
dbopmynam
12 | U3mepenus u OrnpenensoT KOOpANHATHI 2 15/15.03 3/3.03
Bbruucienus (19) TOYKH IIJIOCKOCTH, ITPOBOJAT
OIlepaIiy HaJl BEKTOpaMH,
BBIYUCIISIOT JUTUHY H
KOOPJMHATHI BEKTOPA, Yrol
MEX/y BEKTOpaMH, CHHYC,
KOCHHYC M TaHT€HC yTJja
13 | Teopernueckue [TpoBoasT MOKa3aTENBHBIE 2 22/22.03 | 10/10.03
acriexTsl (20) paccyKIeHus, OLEHUBAIOT
JIOTHYECKYIO MPABUIBHOCTh
paccyXIeHHUH, pacliO3HAIOT
OIIMOOYHBIE 3aKIIIOUEHUS
14 | Cucrembl HepaBEHCTB PemaroT ypaBHeHus, 4 29/29.03 | 17/17.03
(15) HEPaBEHCTBA U X CHCTEMBI, 5/5.04 24/24.03
15 | BepostHOCTh coObITHI | HaxonsT BeposiTHOCTh 2 19/19.04 | 31/31.03
(10) CITydaliHBIX COOBITHI B
NPOCTEHIIMX pacueTax
16 | IlocnemoBatenbHOCTH B | Pacmo3Haror apudmernyeckue u 4 26/26.04 | 7/7.04
nporpeccuu (12) reOMETPUYECKUE POTPECCHH, 3/3.05 | 21/21.04
peIIaroT 3a/1a41 C MPUMEHEHUEM
(bopMyIbI 001IIETO YiIeHa U
CYMMBI HECKOJIBKUX WJICHOB
IpOTrpeccuu
17 | Pabora ¢ KM (uacth 6 10/10.05 | 28/28.04
1) 17/17.05 | 5/5.05
24/24.05 | 12/12.05
18 | Pabora ¢ KM (uacth 4 31/31.05 | 19/19.05
2) 26/26.05
Htoro 68




