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IlosicHuTEeNbLHAA 3aNIHCKA

Hacrossmas nporpamma BHEYPOUHOM JEATEIIBHOCTH COCTaBJICHA B COOTBETCTBUU C
TpeOOBaHUSAMHU K pE3yJIbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOW MPOTpaMMbl  OCHOBHOTO
o0m1ero o0pa3oBaHUs Ha OCHOBAHUH:

1. ®3 Ne273 0r29.12.2012 roma «O06 obpazoBanuu B Poccuiickoii Demeparium»;

2. ®enepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApPTa  OCHOBHOI'O OOIIEro
o0Opa3oBaHus;

3. CaHHUTapHO-3UJIEMHUOJIOTHYECKUX mpaBwil W HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-IIHIEMHOJIOTHIECKHE TPEeOOBaHUS K YCIOBHSM W OpTaHU3aIMH OOyYeHUsS B
o0mieoOpa3oBarenbHbIX opranuzanuax”. C MU3MEHEHHSIMH U JOMOJHEHUSAMU OT: 29 HIOHS
2011 r., 25 nexabps 2013 ., 24 Hos6ps 2015 1.,

4. IloctaHoBneHue I1aBHOro canurapHoro Bpaya P®  Ne20 or 30.06.2020r. «CanutapHoO-
SNUAEMUOJIOTHUECKHE TpeOOBaHMSI K YCTPOMNCTBY, COJEP)KAaHUIO W OpraHu3alvu padoThl
00pa3oBaTeNbHBIX OpPraHu3alMil W JIPYrux OOBEKTOB COLMAIBHOW HH(PACTPYKTyphbl s
JIeTeid M MOJIOACKH B YCIOBUSX PpACIPOCTPAHEHHs HOBOW KOPOHOBHUPYCHOW WHQEKIUH
(COVID-19)»- CanutapHo-snuaemuonornyeckue npasuia CII 3.1/2.4.3598-20.

5. OcHOBHOH 00pa30BaTENBLHON MPOrpaMMBbl OCHOBHOTO 001Iero odpaszoBanuss MAQOY «OOII
. MiBaHoBckuit» ¢ mpunoxxenuem Ha 2023-2024 y4eGHbIi TO1;

6. [lonoxenus 06 opranuszaiuu BHeypouHoit aestenbHocTd MAOY «OOII . UBaHOBCKUIA»

[Tporpamma kypca BHeypouHoil nestenbHocTH «llogroroBka k OI'D mo Matemaruke» s 9
KJIacca COCTaBJIEHA CAMOCTOSITENBHO.

KoJinuecTBo 4acoB, Ha KOTOpPOe PacCYMTAHA MPOrpaMma
Ha uzyuenue npenmera orBoaurcs 1 4 B Hezpemo, 34 yaca B Tof.

OTtianyuTenbHbIE 0CO0CHHOCTH MPOrPaMMBbI

B cBs3u ¢ orpaHMyeHusIMH B NPOBEACHHHM MAaCCOBBIX MEpPONPHUSITHH, BBEICHHBIMU B CBA3U C
pacrpocTpaHEHHEM KOPOHABUPYCHOM MH(EKIMH, MPOrpaMMa MOXKET PEaTn30BbIBATHCSA CYMMApHO B
KaHUKYJSIPHOE BpeMs, B BBIXOJAHbIe M Hepadouue NPa3THUYHBbIE [HHU, AUCTAHIMOHHO  C
HUCIIOIB30BAaHUEM OHJIAMH - TEXHOJIOTHH.

eaun kypcea:

[TogroroButs oOywaromuxcss K caade odk3ameHa B ¢opme OI'D B COOTBETCTBHUH C
Tpe60BaHI/ISIMI/I, NpEaABABIACMBIMU HOBBIMU 06p330BaTeJII>HLIMI/I CTaHdapTaMHu.

BocnurateabHoe Ha3HaAYeHHE Kypca.

OO0yuenue mnoTpedyeT OT ydYalluxcs YMCTBEHHBIX M BOJICBBIX YCWUJIUH, Pa3BUTOrO0 BHUMAaHMI,
BOCIIMTaHUSI TaKUX KayeCTB, KaK AaKTUBHOCTb, TBOPYECKAas WHUIMATHUBA, YMEHUH KOJUIEKTUBHO-
II03HABATEIBHOIO TPYAQ.

3agauu Kypca:

[ToBTOpEHME, 3aKperuieHne U YriTyOJieHne 3HaHWM MO OCHOBHBIM pasjielaM IIKOJIBHOTO Kypca
MaTeMAaTUKHU C TOMOIIBIO PA3IMYHBIX IUPPOBBIX 00Pa30BATENBHBIX PECYPCOB;

- (opMupoBaHHEe YyMEHHsS OCYIIECTBIISATH Pa3sHOOOPA3HBIE BUABI CAMOCTOSTEIBHOW NEATEIHHOCTH C
U(GPOBBIMU 00pa30BaTENbHBIMU PECYPCAMU;

- pa3BUTHE CAMOKOHTPOJIS U CAMOOLICHKM 3HAHUH C MTOMOIIBIO Pa3IMUHbIX (POPM TECTUPOBAHMUS;

- (opmupoBaHMEe y YydYalIUMXCs IEIOCTHOIO MPEJCTAaBICHUS O TeMe, €€ 3HAuYeHus B pazjele
MaTEeMaTHKH, CBA3U C IPYTUMU TEMAMH,



- (opMupoBaHMEe  aHATUTHYECKOTO  MBIIUICHHUS, Ppa3BUTHE MaMATH, Kpyro3opa, yMEHHE
MIPE0I0IEBATh TPYAHOCTH MPH PELIEHUH 00JIee CIIOKHBIX 33/1aY;

- OCYIIECTBJICHHE PA0OTHI C IOTOJHUTEILHON JIUTEPATyPOi;

- aKIEHTUpPOBaThb BHHMMAHME YyYalUXCAd Ha EAUHbIX TpPeOOBaHUAX K IMpaBuiaM o(opMIIeHUs
pa3IUYHbIX BUJOB 3aJ]aHUM, BKJIIOYAEMbIX B UTOIOBYIO aTTECTALUIO 32 KYpC OCHOBHOM IIIKOJIBI;

- paclIUpUTh MaTEMATHUECKHUE MTPEICTABICHUS] YUaLUXCs 10 OMPENEICHHBIM TEMaM, BKIIIOUCHHBIM B
[IPOrpaMMBbl BCTYIMTEIbHBIX 3K3aMEHOB B IPYTHE TUIbI YUEOHBIX 3aBEICHHA.

HHaHpreMbIe pe3yJbTaTbl 0OCBOCHHUSA IIPOIrPaAaMMBI Kypca

Jluunocmuvie pe3ynbmamol:

OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOpPa3BUTHIO H
caM000pa3oBaHUIO HA OCHOBE MOTHBAIIUM K OOYUYEHHUIO U MTO3HAHWIO, OCOZHAHHOMY BBIOODY U
MOCTPOCHMIO JalbHEUIIeH HHANBUIYATbHON TPAeKTOPUH 00pa3oBaHMs Ha 0a3e OpUEHTUPOBKH
B Mupe mnpodeccuit u mnpodecCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOMYMBBIX
MIO3HABATEJbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (DOPMHUPOBAHMS yBAXKUTEIHHOTO OTHOLICHHS
K Tpyay.

dopMHUpPOBAaHUE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAYKH U OOIECTBEHHOM MPAKTUKH.
OcBoeHnne connanbHbIX HOPM, IPABUJI MOBEIEHUS, POJIei U GOPM COLMATBHOM KU3HHU.

Pa3BuTre MOpaJIbHOrO CO3HAHUS UM KOMIIETEHTHOCTH B PEIICHHUH MOpAJIbHBIX MpoOjeM Ha
OCHOBE JIMYHOCTHOTO BBbIOOpa, (OPMHUPOBAHWS HPABCTBEHHBIX YYBCTB W HPABCTBEHHOT'O
MOBE/JICHUs, 0CO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOLIEHUSI K HPABCTBEHHBIM MOCTYIIKAM.
dopMHupoBaHUE KOMMYHHUKATUBHON KOMIICTCHTHOCTH B OOIIIEHUH U COTPYTHUICCTBE.
dopMupoBaHUE CIIOCOOHOCTH K 3MOILMOHATIBLHOMY BOCHPUSTHIO MAaTEMaTHUYECKHUX OOBEKTOB,
3a7a4, pELICHHM, pacCyKICHUI

Memanpeomemuvie pe3ynbmamol 00yueHUs

Pecynamuenvie YY/[
®  OmpeAenaTh COOCTBEHHBIE MPOOJEMbl M TMPUYMHBI WX BO3HUKHOBEHHS TNpuU paboTe C
MaTeMaTH4YeCKUMH 00BEKTaMU;
e  (dopMynHpoBaTh COOCTBEHHBIC BEPCHUU WM NMPUMEHATH YK€ U3BECTHBIC ()OPMBI U METOIBI
pelieHus: MaTeMaTUIeCKON MpoosieMbl, POpMyIHPOBATH MPEAIOIOKEHUS U CTPOUTH TUIIOTE3bI
OTHOCHUTENIFHO PacCcMaTpUBAeMOro OOBEKTa U MPEABOCXHILNATH PE3yJbTaThl CBOEH yueOHO-
IM03HABATCIILHOM JESITCIIHFHOCTH,
e  OmpeAeNATh IyTH JOCTHKEHUS 1eJe W B3BEIIMBAaTh  BO3MOXKHOCTH PA3PEIICHHS
OTIpeIeNIEHHBIX yueOHO-TI03HABATENbHBIX 33/1a4 B COOTBETCTBUHU C ONPEEICHHBIMU KPUTEPUSIMU
Y 3a7]a4aMu;
e BbBICTpauBaTh COOCTBEHHOE 00pa3oBaTeNbHOE MOANPOCTPAHCTBO JUISL  pa3perieHus
OTPEJIEJICHHOTO Kpyra 3aj/iay, ONpeIesaTh U HaXOUTh YCIOBUS JUJISl pealnu3aluy UAei U IIaHOB
(camooOy4eHue);
®  CaMOCTOSITENIbHO BBIOUPATH CPeld MPEIOKEHHBIX pecypcoB Haubonee >PQPEKTUBHBIE U
3HaYUMBIC TP PabOTE C ONPECICHHON MaTeMaTHIECKOM MOJICTIBIO;
®  YMETh COCTABJATH IUJIAH Pa3pelICHUs ONPEACIICHHOTO Kpyra 3a/ad, UCHOJIb3ysl pa3IuyHbIe
CXEMBI, pECYPChI IOCTPOEHUS TUAarpaMM, MEHTAJIbHBIX KapT, TO3BOJSIOMINX POU3BECTH JIOTUKO
- CTPYKTYPHBII aHAJIU3 3a/1a4U;
e yMeTh IUIAHHPOBATh CBOH 00pa3oBaTeNbHBIA MapHIPyT, KOPPEKTHPOBATh W BHOCHTH
OmpeeNieHHble M3MEHEHHs, KAa4eCTBEHHO BIUSIONIME HA KOHEYHBIH MPOAYKT yueOHO-
IMO03HABATCIILHOM JESITEIIHFHOCTH,
® yYMEHHE KayeCTBEHHO COOTHOCHUTHh CBOM JIEUCTBHS C MPEABKYIIAEMBbIM HTOTOM Yy4eOHO-
MO3HABATENBHON JEATEIBHOCTH MOCPEACTBOM KOHTPOIIS M TUIAHUPOBAHUS yUueOHOTO TMpolecca B
COOTBETCTBUHU C H3MEHSIOMIUMHUCS CUTYallUsIMA U TPUMEHSIEMBIMH CpPEICTBaMU U (opmamu
OpraHM3alfy COTPYAHUYECTBA, a TAK)KE MHAUBUIyalIbHON paOOTHI HA YPOKE;



e yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPEICTBA pealM3allMi PEIICHUS MaTeMaTUYeCKUX
3ama4y, MmoAOWpaTh WHCTPYMEHTHI [JJisi OIICHWBAaHHUS CBOEH TpaeKTOpHUH B padore ¢
MaTeMaTHYECKUMHU MOHATHAMHU U MOJACIISMU;

Ho3znaseamenvnovie YY/[

® yYMEHHE ONPENEsATh OCHOBOIIOJIATaloIIee IMOHSATHE W MPOU3BOJUTH JIOTUKO-CTPYKTYPHBII
aHaJIu3, ONPEENSITh OCHOBHBIE TPU3HAKU U CBOMCTBA C MOMOIIbIO COOTBETCTBYIOIIUX CPEJICTB U
WHCTPYMEHTOB;

® yMCHHE MPOBOJMTH KIACCUPHUKAINIO 0OBEKTOB HA OCHOBE KPUTEPHEB, BBIICISATH OCHOBHOE
Ha (OHE BTOPOCTENIEHHBIX JaHHBIX;

®  yMEHHE MPOBOJUTH JJOTUYECKOE PACCYKICHHE B HAMPABICHUU OT OOIINX 3aKOHOMEPHOCTEMH
M3y4aeMOU 3aJ1a4uM 10 YaCTHBIX PAaCCMOTPEHUM;

® yMEHHME CTPOUTH JIOTUYECKUE PACCYKICHHS Ha OCHOBE CHUCTEMHBIX CPaBHEHHH OCHOBHBIX
KOMITOHEHTOB H3y4aeMOr0 MaTeMaTUYECKOTo pas3ziefia WM MOJEIH, TMOHSATUS WU KIACCOB,
BBIJICIISISL OTIPEICIICHHBIC CYIIECTBEHHBIC TPU3HAKY WIH KPUTEPHH;

® yMEHHE BBISABIATH, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTb, JIOTHYHOCTh COOTBETCTBYIOLIUX
LEMOYeK pacCyKIeHUI mpu paboTe ¢ MaTeMaTHYECKUMH 3aJauaMd, YMETh MOAPOOHO U CKATO
MPEJICTABIATh JETAIN3AIMI0 OCHOBHBIX KOMIIOHCHTOB TIPH JIOKA3aTEIbCTBE IMOHATHH U
COOTHOIIECHUH Ha MaTEeMAaTUYECKOM SI3BIKE;

®  YMEHHE OPTaHW30BHIBATh NMOUCK U BBHISBISTH IPUUUHBI BOSHUKAIOIINX MMPOIIECCOB, SIBICHUH,
HanboJiee BEPOATHBIE (DAKTOPHI, IO KOTOPHIM MaTEMaTUYECKHE MOJICTH U OOBEKTHI BEAYT ceOs
[0 OMpEACNICHHBIM JIOTHYECKUM 3aKOHAM, YMETh MPUBOAWTH MPUYNHHO-CIICICTBEHHBIA aHAU3
MOHATUH, CYKJICHUH U MaTEMaTUYECKUX 3aKOHOB;

¢ yMEHHME CTPOHTh MAaTEeMAaTHUECKyI0 MOJENb TpHU 33JaHHOM YCJIOBHUH, OONajaromiei
OTIpEeCIEHHBIMA XapaKTePUCTHKAMU OOBEKTa MPU HAIWYUH ONPEICICHHBIX KOMIIOHEHTOB
(dbopMupyIOILIErocs MpeanoiiaraeMoro NOHITHS WIH SBIICHUS;

®  yMEHHE MEePEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIONIYIO MAaTEMaTHYECKOM
3aladyil Ha S3BIK TpaUueckoro OTOOpaKeHUsS - COCTABJICHHS MaTeMAaTHYeCKON MOJeH,
COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yMEHHME 3aJaBaTh IUIAaH pEIICHHs MaTeMaTHM4YeCKOH 3aJaud, peaqn30BBIBATH AaNTOPUTM
JeUCTBUI KaK MOIIAroBOM MHCTPYKIMU JJISl pa3pelieHus yueOHO-T103HaBaTeIbHOM 3a/1a4H;

®  yYMEHHE CTPOUTH JI0KA3aTEIHCTBO METOJIOM OT MPOTHBHOTO;

e yMeHHe paboTaTh C MPOOJIEMHOW CHUTyaIlMel, OCYIIECTBIIATh OOpa30BATEIBHBIA IPOIIECC
MOCPEACTBOM MOMCKAa METOJOB U CIIOCOO0B pa3pelieHus 3a/lauM, ONpeaesaTh TPAHUIBI CBOETO
00pa30BaTEILHOTO MPOCTPAHCTBA;

® yMeTb OPUEHTHUPOBATHCA B TEKCTE, BHISBJIATH TJIABHOE YCJIOBHE 3aJayd U yCTaHABIIUBATH
COOTHOIIIEHHE pacCMaTPpUBaeMbIX 00BEKTOB;

® yMEHHE TIePEeBOAWTH, HHTEPIPETUPOBATH TEKCT B UWHBICE (POPMBI TPEICTABICHUS
nH(pOpMaLIMU: CXEMBI, TUarpaMMbl, rpaduyecKkoe NpeACTaBIeHUE TaHHBIX;

Kommynuxamuenwvie YY/|

e yMeHHE paboTaTh B KOMaHJE, (OPMHUPOBAHHWE HABBIKOB COTPYJIHHYECTBA W y4EeOHOTO
B3aUMOJICHCTBUS B YCIOBHSIX KOMaHIHOW UTPHI WIIH HHOU (POPMBI B3aUMOICHCTBHSI;

e yMEHHME paclpeleNaTh POJM U 3aJadydl B paMKax 3aHATUS, (OPMUPYS TaKkKe HaBBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

® yMCHHE OIICHHBATH MPABWIBHOCTh COOCTBCHHBIX JIEHCTBUH, a TaKXKe NEATEITHBHOCTH JPYTUX
y4aCTHUKOB KOMaH/Ibl;

®  KOppPEKTHO, B paMKaxX 3aJady KOMMYHHUKAIUH, (HOpPMYIHpOBaTH U OTCTAUBATH B3IJISIBI,
apryMEHTHPOBATH JIOBOJIBI, BHIBOJBI, @ TAKXKE BBIIBUTATh KOHTPAPTYMEHTHI, HCOOXOAUMBIC IS
BBISIBJICHHSI CUTYyAIlMH yCIeXa B PEIICHUH TON WM UHOW MaTeMaTHUeCKOH 3a7auu;

e yMEHHME TIOJb30BAaThCS MAaTEMaTHYECKUMH TEPMHUHAMU IS pelleHus  y4eOHo-
MO3HABATEJIBHBIX 3a/la4, a TaKXXe CTPOUTh COOTBETCTBYIOIIHME pPEUEBBIC BBICKA3bIBAaHUS Ha
MaTEeMaTHYeCKOM SI3bIKE JJIs BEICTPAUBAHUSI MATEMAaTHUYECKOM MOJIEINH;

® yMETh CTPOUTh MAaTEMATHUYECKHE MOJIEIH C MOMOIIBI0 COOTBETCTBYIOMIETO MPOTPAMMHOIO
obecrieueHus, CEpBUCOB CBOOOTHOTO OTAAJICHHOTO JIOCTYTIA;



e yMeThb TPaMOTHO M 4YeTKO, corjlacHo mpaBuiam odopmiieHus KHMM-a OI'D 3aHOCHTH
MOJIyYEHHBIE PE3YyJIbTAThI - OTBETHI.

IIpeomemnule pe3yromamei:

e (opMHUpOBaHHE HABBIKOB MOMCKA MAaTEMATUYECKOTO METO/A, AITOPUTMA U MOUCKA PEIICHUS
3aJ1a4M B CTpYKType 3axay OI'D;

e (opMupoBaHHE HABBIKA PEIICHUS OMPEICICHHBIX TUIIOB 3a/1a4 B CTPYKType 3a1a4y OI'D;

e yMeHHE paboTaTh C TaOMUIAMH, CO CXEMaMH, C TEKCTOBBHIMH JaHHBIMHU; YyMETh
peoOpa3oBbIBATh 3HAKH U CUMBOJIBI B JI0KA3aTENbCTBAX U MIPUMEHIEMBIX METOAAX JJIs PEIICHUs
o0pa3oBaTeNbHBIX 33]1a9;

e yMEHHME [PHUBOJUTH B CHUCTEMY, COIOCTaBJIATh, 0000IIATh M  aHATU3UPOBATH
MH(OPMaLMOHHBIE KOMIOHEHThl MAaTEMaTUYEeCKOTO XapakTepa W yMETb MPUMEHSTh 3aKOHBI U
TpaBuJjIa JJIs PEIICHUs] KOHKPETHBIX 3a/1a4;

® yMEHHME BBIICTATh IJaBHYIO U HU30BITOUYHYIO WHGOpPMAIUIO, MPOU3BOAUTH CMBICIOBOE
cKaThe MaTeMaTHYecKUX (PaKTOB, COBOKYMHOCTH METOJOB U CIOCOOOB pELICHUS; YMETh
MPEJICTABIATh B CIOBECHOH (opMe, UCTOIB3ysS CXEMBl W PAa3IMYHBIC TAOJHIBI, TpapuKkd U
IUarpamMmbl, KapThl MOHSATUN W KJIACTEPbl, OCHOBHBIC HJEU W IUIAH PEIICHUS TOM WIM HHON
MaTeMaTUYECKOMN 3a/1auH.

Tpebosanus Kk yposHio NOO2OMOBKU Y4auuxcsi
HartypanbHhble ynciaa. [Ipoon. PaunonaabHbie uncia
Buinycknux nayuumcsi:
®  [IOHMMAaTb OCOOEHHOCTH JECSTUYHON CUCTEMBI CUMCIICHMUS;
®  ONEepUPOBATh MOHITUSMH, CBI3aHHBIMHU C I€JIMMOCTBIO HATYPAJIbHBIX YHCE,
e BbIpaXKaThb YHCIAa B OSKBUBAWICHTHBIX (opMax, BbIOMpas HauOojee NOAXOMALIYIO B
3aBUCUMOCTH OT KOHKPETHOW CUTYyalUU;
° CpaBHHUBATL U YIOPAAOYUBATH PALIMOHAJIBHBIC YHUCJIA,
®  BBINOJHATH BBIYHUCICHUS C PALMOHAIBHBIMM YHUCIAMH, COY€Tas YCTHbIE M INHCbMEHHBIE
pUEMBI BEIYUCIICHUH, IPUMEHEHNE KAJIbKYJIATOPA;
° HCIIOJIB30BaTh IIOHATHUA W YMCHHA, CBA3AHHLIC C TPONOPIMOHAIBHOCTBIO BCJIIMYUH,
MNponcHTaM, B XOAC PCIICHHA MATCMATHUYCCKUX 3adad M 3aaa4d M3 CMCKHBIX HIPCIMETOB,
BBINOJIHATH HECTIOXKHbIE TPAKTUUECKUE PACUETHI.
JlelicTBUTEJILHbIE YHCJIA
Buinycknux nayuumes:
° HCIIOJIb30BaTh HAYAJIBHBIC ITPECACTABIICHHUA O MHOKCCTBC HCﬁCTBHTCHLHBIX YHUCCII,

° ONCpHUPOBATh NOHATUCM KBAJIPATHOTO KOPHA, IPUMCHATH €I'0 B BBIYUCJICHUAX.
Auaredpanyeckune BbIpaKeHHUs

Buinycknuxnayyumcsi:

®  ONEepUPOBaTh TOHATHAMH «TOXIECTBO», «TOXKIECTBEHHOE IPEOOpa30OBaHMUE», pEIIaTh
3a/1auu, cojepxkanire OyKBeHHBIC JaHHBIC; paboTaTh C GopMysamu;

®  BBHINOJHATH MpeoOpa30BaHUs BBIPAXKEHHM, COAEPKAIINX CTETICHU C LENBIMU MOKAa3aTEISIMU
Y KBaJ[paTHbIE KOPHU;

° BBINIOJIHATH TOXACCTBCHHBIC npeo6pa303aHI/I$[ palrOHAJIbHBIX BI)Ipa)KCHI/Iﬁ Ha OCHOBC
MpaBWJI ACHCTBHI HAJl MHOTOWICHAMH U alreOpandecKuMH Ipo0sMu;

° BBITIOJIHATH PA3JIOKCHHUEC MHOT'OYJICHOB Ha MHOKUTCIIN.

YpaBuenus

Buinycknux nayuumes:

e peuiaTb OCHOBHBIC BUJBI PAllMOHAIBHBIX YPABHEHUN C OAHOW IEPEMEHHOW, CUCTEMBI JBYX
YpPaBHEHHUH C ABYMS IIEPEMEHHBIMU;

® [IOHMMAaTh YpaBHEHHE KaK Ba)XHEHIIYI0 MaTeMaTH4YecKyl0 MOJETIb Ui ONHUCAaHUS H
M3yYEHUs] Pa3HOOOPA3HBIX PEaJbHBIX CHUTYyallMi, peliaTh TEKCTOBBIE 3a7ayd alreOpanyecKum
METOJIOM;

®  PUMEHATH rpaduuecKue MPeICTaBICHUS ISl UCCIICOBAHMS YpaBHEHUH, HCCIEIOBaHUS U
peLICHUs CUCTEM YPABHEHUH C IBYMsI [IEPEMECHHBIMH.




HepaBencrBa

Buinycknux nayyumes:

® [IOHMMaTb W TMPUMEHATh TEPMUHOJOTHMIO W CHMBOJIMKY, CBS3aHHBIE C OTHOIICHHEM
HEPaBEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;

e  pelaTh JUHEIHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON M UX CUCTEMBI; PellaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPO Ha rpaduvecKue NpeacTaBICHUsI.

OcHoBHbIEe MOHATHSA. Unc/I0BbIe PyHKIMHU

Buinycknux nayyumes:

® TIOHMMATh U UCTOJH30BaTh (GYHKIIMOHATHHBIC MOHATUS U S3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HAYCHHS );

®  CTPOUTH TpaMKu IIEMEHTAPHBIX (PYHKLIUH; NCCIIEAOBATh CBOWCTBA YHCIIOBBIX (DYHKITHI Ha
OCHOBE U3y4CHUS MOBEJACHUS UX TPAPUKOB;

e TOHMMATh (QYHKIUIO KaK BOXHEHIIYI0 MATEMAaTHUYECKYIO0 MOJIEINb AJIsi OMUCAHUS TPOIIECCOB
U SBIICHUH OKPYXKAIOIIETO MUpPA, MPUMEHATh (YHKIUOHAIBHBIA SI3BIK JUIS OINUCAHUS U
UCCIIeIOBaHMS 3aBUCUMOCTEN MEX Ty (PU3NIECKUMU BEITUYNHAMH.

OnucarejibHAsA CTATHCTHKA

Buinycknux nayuumes:

®  UCIOJB30BaTh MPOCTEHIINE CIIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYECKUX JTAHHBIX.
Cay4aiiHble cOOBITHSI H BEPOSTHOCTH

BbinycKHUK Hay4YuTCS

®  HAXOAWTh OTHOCUTENIBHYIO YACTOTY U BEPOSTHOCTH CIYyYailHOTO COOBITHSI.

KomOnnaTopuka

e  BhIMyCKHUK HayuduTCs peuiaTh KOMOMHATOPHBIE 3aJaud Ha HAXOXJACHHE YHUCIIa OOBEKTOB
WU KOMOWHAITUH.

Harasinnas reomerpus

Buinycknuk nayuumes:

®  pacro3HaBaTh Ha dYeprexax, PUCYHKAX, MOJENSIX M B OKpPY)KAIOIIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUYECKHE (PUTYPHI;

® pacmo3HaBaTh pPa3BEPTKM KyOa, MPSAMOYTOJIBHOTO Mapajulefienuneaa, MpaBUIbHOM
MUpaMUIbI, UATUHIPA U KOHYCA;

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO Napauleenune1a;

e  ONpeAeNATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (GUTYPHI JMHEHHBIE pa3Mephl CaMoOil
¢burypsl u Ha000pOT;

®  BBIUUCIATH 00BEM MPSMOYTOIBHOTO MapaljieNienumnea.

I'eomerpuueckue purypsi

Buinycknux nayuumes:

®  T[I0Jb30BATHCS SI3BIKOM T€OMETPHUM JIJISi OMUCAHUS MPEAMETOB OKPYKAIOLIEr0 MUpa U UX
B3aUMHOTI'O PaCIOJIOKEHUS;

® pacmo3HaBaTh W H300pakaTh Ha UYEPTEKaX U PHUCYHKAX TeoMeTpuueckhe (purypel U ux
KOH(UTypaIuu;

®  HaxXOJWTbH 3HAYCHUS JJIMH JIMHEHHBIX SJIEMEHTOB (DUTYpP M MX OTHOILIEHHUS, TPATYyCHYIO MEpY
yrioB oT 0° mo 180°, mpuMeHsisi onpeaesieHns, CBOMCTBA W MPU3HAKKA (PUTYP U UX AJIEMEHTOB,
oTHOLIEeHUA (uUryp (paBeHCTBO, 101001€, CHMMETPHUH, TOBOPOT, MApaJIIeIbHbIA NEPEeHOC);

®  ONEpUPOBATh C HAYAJIHHBIMHU TOHATUAMH TPUTOHOMETPHH W BBINOIHATH 3JEMEHTAPHBIC
ornepanuu HaJ GyHKIUSIMH YTIIOB;

e  pemaTh 337a4d Ha JI0KA3aTeIbCTBO, OMHUPAsCh HA N3yUYECHHBIC CBONCTBA GUTYP U OTHOIICHHIA
MEXy HUMH U TIPUMEHSISI N3YUCHHBIE METOIbI TOKA3aTeIIbCTR;

e  peniaTh HECJIOXKHBIE 33J]a4l Ha IOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOCHHUS C
MIOMOILBIO UPKYJIS U IMHEUKHU;

e  pemaTh NpocTellIne IUIAHUMETPUUECKHUE 3a]]a4l B IPOCTPAHCTBE.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH

Buinycknux nayuumes:




®  HCHOJb30BATh CBOMCTBA M3MEpPEHUs [UIMH, IUIOINAACH M YIJIOB NPH PEUICHWU 3a/1ad Ha
HaXO0X/IECHHUE IJIMHBI OTPE3Ka, JIMHBI OKPY>KHOCTH, AJIUHBI IyT'H OKPYKHOCTH, I'PagyCHON Mephl
yria;

®  BBIYMCIATH IUIOMIATU TPEYTOJIbHUKOB, NMPSMOYTOJBHUKOB, MapajuleIorpaMMOB, Tpamneuui,
KpPYTOB U CEKTOPOB;

®  BBHIUUCIATH JJIMHY OKPYKHOCTH, JUTMHY AYTH OKPY’KHOCTH;

®  BBIYHCIATH JUIMHBI JIMHEHHBIX JIEMEHTOB (PUTYp M MIX YTJIBI, UCTIONB3YSl (DOPMYJIIBI UTHHBI
OKPY’KHOCTH U JUIMHBI IYTH OKPY>KHOCTH, (popMyJIbl IUI0IIAneH duryp;

e pemaTth 33JaYd Ha JOKA3aTEJbCTBO C HCIOJIb30BaHUEM (POpPMYI IJIUHBI OKPYKHOCTH H
JUIMHBI TyTU OKPYHOCTH, GopMyJI IuIoIaaei puryp;

e pemaTh NPAKTUYECKUE 3a/adyM, CBSI3aHHBIE C HAXOXKJICHHUEM TI'€OMETPUUYECKUX BEIMYHH
(ucnomnp3yst MPH HEOOXOAUMOCTH CIIPABOYHUKHU U TEXHUYECKUE CPE/ICTBA).

Koopannatsl

Buinycknux nayuumecs:

®  BBUKCIATH JUIMHY OTpE3Ka IO KOOPAMHAaTaM €ro KOHIOB; BBIYHMCIATH KOOPAMHATHI
CepeIMHbl OTPE3KA;

®  CIIOJIb30BaTh KOOPAMHATHBIN METOJ AJIsl U3YUEHHUsI CBOUCTB MPSAMBIX U OKPY>KHOCTEH




Conep:xaHue Kypca

«IIpaKkTHKO-OpHEeHTHPOBaHHbIe 3aaHus» OTpaboTka 3a1ay Ne 1-5 KUM OI'D.

Tabmuuaoe W TpaduvecKoe MPEACTaBICHUE JAaHHBIX, IUIAH W CXEMa, HM3BJICUCHUE HYKHOM
uHpopmauuu. J3MEHYMBOCTH MpU M3MepeHMsX. Pemaromume mnpaBuwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEIMYMHAX. BpluncieHus u mnpeoOpazoBaHue BeiauuuH. MccnenoBaHue mnpocTemimx
MaTeMaTHYECKUX MOJIENIEH.

«BbrunciieHust 1 npeodpaszoBanusi». Orpadorka 3amay Ne 6 KUM OI'D.

/Jleiicmeus ¢ HamypaibHbIMU YUCTAMU

CnoxxeHue W BBIUMTAHUE, KOMIIOHEHTHI CIIOXKEHHS M BBIYUTAHMS, CBSI3b MEXAYy HUMH,
HAXO0XJICHUE CYMMBl U Pa3HOCTH, M3MEHEHHE CYMMBI U PA3HOCTU MPH H3MEHEHHH KOMIIOHCHTOB
CJIOKEHHS Y BBIYMTAHUS.

YMHOKEHHUE U JIeTICHHE, KOMITOHEHTHI YMHOXKEHUS U JICTICHUS, CBSA3b MEXKIy HUMH, YMHOKEHUE
U CJIOXEHHE B CTOJOUK, JACJIEHUE YTOJIKOM, IIPOBEPKA pe3yJibTaTa ¢ MOMOUIbIO MPUKUAKU U 0OpaTHOTO
JIEUCTBUA.

Yucnosvie sviparcenun

HucnoBoe BIPa)KEHUE U €0 3HAYEHUE, IIOPSI0K BBIIIOJIHEHUS IEUCTBUM.

/lpoou. Obviknosennvle Opoou

Honsi, yacth, ApoOHOE urcio, ApoOk. [[poOHOe unciio kak pe3ynbrar aeieHus. [IpaBuibHbIC U
HeIpaBUJIbHBIE IPOOH, CMEIIaHHast IpoOb (CMEIIaHHOE YHCIIO).

3amuch HaTypajdbHOTO YHCIIa B BHIE APOOM C 3aJaHHBIM 3HAMEHATeJIeM, MpeoOpa3oBaHHE
CMEIIaHHOM IpoOH B HEMPABWIBHYIO P00 M HA00OPOT.

[TpuBenenue apoOeii k odemMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOECH.

CrnoxxeHue W BbIYMTAHUE OOBIKHOBEHHBIX ApoOed. YMHOXKEHHE U JieleHHe OOBIKHOBEHHBIX
IpOOeii.

Apudmerndeckue ASHUCTBUS CO CMEIIAHHBIMH JIPOOSMH.

Apudmerndeckne 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanusayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU 0elCmEUL.

Hecamuunwvie opoou

[IpeoOpa3zoBanre MeCATUYHBIX ApoOeH B OOBIKHOBEHHBIE. CpaBHEHHE IECATUYHBIX APOOCH.
CrnoxxeHue W BBIYUTAHHUE ACCITHUYHBIX ApoOei. OKpyriieHWe AECATUYHBIX ApoOed. YMHOXKEHHE U
JeJICHUE JIeCATUYHBIX ApoOeit. [Ipeobpaszosanue 00bIKHOGEHHBIX Opodell 8 Oecsimuunvie OpoOU.
Koneunvie u beckoneunvie oecamuunvie Opoou.

Yucna. Pauuonanvuuble uucia

MHOXeCTBO paluoHanbHBIX uuncen. CpaBHEHHE palMOHANBHBIX uHcen. JleHcTBus c
palMoHANTBHBIMY YKcTaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

/Jlpobno-payuonanshuie gvlpasrcenus

[IpeoOpa3oBanne pOOHO-THMHEHHBIX BBIPAKEHUI: CIIO)KEHHE, YMHOXCHHE, JCIICHHE.
Aneebpauueckasn 0podw. Cokpawenue anreebpauyeckux opobdet. Ilpusedenue ancedbpauueckux opooeil
K obwemy 3HameHamenro. Jeticmeus c aneeopauyeckumu OpOOAMU: CHOXdCEHUe, BblYUMAHUe,
VMHOOJICEHUe, OeleHue, 8036e0eHUe 8 CIeNneHb.

«/lelicTBUTeIbHBIE YHCcaa». OTpadoTka 3a1a4 Ne 7 KUM OI'D.

Payuonanvuvie uucna

N300pakeHre uucen Ha 4HUCIOBOM (koopauHaTHOW) mpsiMoil. CpaBHeHue uucen. Monyib
quciia, TeoMeTpUYecKas MHTepOperanuss MoAyias uyucia. JIeHcTBUSL C  MOJIOKUTEIbHBIMU U
OTPULATENIBHBIMY YUCIaMHA. MHOXECTBO LIENIBIX YUCEIL.

Koopounama mouxu

OCHOBHbBIE TOHSATHS, KOOPOUHAMHBIU VY, pAcCmosaHue mexcoy moukamu. Koopounamuvl
MOYKU.

Hppayuonanvuvie uucna

[TonsTHe uppaunoHaibHOrO Yncia. Pacrno3HaBanne uppaoHaIbHbIX YHCEN.

MHnoocecmso OeticmeumenbHbIX Yucei.

«IIpeodpa3oBaHue ajredpanyecKkux Bbipaxenuii». Orpadorka 3amay Ne § KUM OI'D



Hppayuonanvuvie uucna

[lonaTne wuppanuoHanpHOro uwnciaa. Pacno3HaBaHMe HppalMOHAIBHBIX YHcel. [Ipumepsl
JI0Ka3aTelabCcTB B anredpe. /[lelicmeus ¢ UppayuoHANbHbIMU YUCIAMU. YMHOMCEHUe, OeleHue,
6036e0enue 6 CImeneHb.

Mnooicecmeo Oelicmeumenvhvix yucei.

«YpaBHeHHs1 M HepaBeHcTBa». OTpaboTka 3agau Ne 9 KUM OI'D.

Pagencmea

YucnoBoe paBeHcTBO. CBOICTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MepeMEHHOM.

Ypasnenusn

[TonsiTue ypaBHEHUS M KOpHS ypaBHEHHs. [Ipedcmasnenue 0 pasHOCUTLHOCHU YPABHEHUIL.
Obnacmov onpedenenus ypasHenus: (001acms OONYCMUMbIX 3HAYEHUL NepPeMEHHO).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHEHUU. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeii
JIUHEUHO020 ypasHeHus. Pewenue nunelinvlx ypasHeruti ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanpatubie ypaBHeHUs. HemonHble kBagpaTHble ypaBHEHHUA. J[MCKPUMHUHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KopHeH KBaApaTHOro ypaBHeHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. PelieHue KBaJIpaTHBIX YPaBHEHMI: HCIIOJIb30BaHHE (DOPMYJBI AJI HAXOXKACHUS
KOpHEH, e2paguueckuti Mmemoo pewleHus, paslodceHue Ha MHONCUmenu, noobop KopHeu ¢
ucnonvsosaruem meopemuvl Buema. Konuuecmeo kopmnei k6a0pamHoz20 ypasHeHus 8 3a8UcUMOCmuy om
e20 ouckpumunanma. buxeadpammuvie ypasnenus. Ypasnenus, ceooumvie K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus c napamempom.

/Ipoono-payuonanvusie ypagnenus

Pemenue mnpocTedimmx IpoOHO-TMHEWHBIX ypaBHEHUH. Peutenue OpoOHO-paAYUOHATbHBIX
VPABHEHUI.

Memoobl pewienus ypagHeHull: MemoObl PABHOCUTIbHBIX NPeoOpa3o8anuii, Memoo 3aMeHbsl
nepemeHnHou, epaguueckuii memod. Hcnonvzosanue c60ucme hyHKyuii npu peueHuu ypasHeHull.

Ipocmeriwue uppayuonansivle ypagnenus euoa | f (x) = a, \/f(x) = \/g(x) .

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

«BeposiTHOCTB coObITHII» OTpadoTka 3amauy Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CnyualiHple ONBITHI  (3KCHEPUMEHTHI), 3JIEMEHTapHbIE Cly4yallHble COOBITUS (MCXOMbI).
BepositHocT  aneMeHTapHbIX  coObiTui.  CoObITMS B CHOy4yaillHBIX — SKCHEpUMEHTax U
OJIaronmpUATCTBYIOIINE DJIEMEHTApHbIE COOBITHS. BeposiTHOCTH ciy4alHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXHBIMH  3JIEMEHTAapHbIMM  cOoObITUAMU. Kitaccuueckne BepOSTHOCTHBIE OIBITBI €
HCIIOJIb30BAaHUEM MOHET, KyOUKOB.

«Dynkuum 1 rpadpuxm». Otpadotka 3agay Ne 11 KM OI'D.

Dyukyuu

Ilonamue ynkyuu

JlekapToBbI KOOpPAMHATHI Ha IUIOCKOCTH. DOopMUpOBaHME MPENCTABIECHUI O MeTanpeaAMETHOM
MOHATHH «KOOPAUHATHDY. CrocoObl 3aaHusi PyHKUUH: aHAIWTUYECKUH, rpaduuecKuii, TaOIUIHBIMN.
I'papux  ¢dynxmuu. Ilpumepsl QyHKLUMI, NOTydaeMbIX B IPOLIECCE HCCIEAOBAHUS PA3JIMYHBIX
peanbHBIX MPOLIECCOB U pelIeHUs 3a1ad. 3HayeHue (GyHKIMU B Touke. CBoiicTBa (pyHKIMIT: 00macTh
olpeeseHus, MHOECTBO 3Ha4YEHUl, HYJIH, IIPOMEKYTKH 3HAaKOIIOCTOSIHCTBA,
yemHOCMb/HeyemHOoCmb, TIPOMEXYTKA BO3pacTaHuss M yObIBaHMsA, HauOoJbllee W HaUMEHbIIEe
3HaueHwus. MccnenoBanue GyHKIuu no ee rpaduxy.

Juneiinasa pynkyusn

CgoiictBa u Tpaduk JuHEHHONW (GyHKIMU. YTI0BOW Kod(dduimeHT mnpsmoin. PacnomoxeHue
rpaduka JMHEHHONW (PYHKIIMHM B 3aBUCUMOCTH OT €€ yIJoBOro ko3dduuueHta u cBOOOAHOTO YiieHA.
Haxooicoenue koagpguyuenmos nunetinoi GyHkyuu no 3a0aHHbIM YCLOBUAM. NPOXOHCOEHUE NPAMOL



yepez 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, HPOXONHCOEHUEe NPAMOU uepe3 OAHHYI0 MOUKY U
napaienbHol OaGHHOU NPAMOU.

Keaopamuunaa gpynxkyus

CpoiictBa u rpaduk KBaapatndHoH QyHKuuM (mapabona). [locmpoenue epaghuka
K8AOPAmMu4HoU QyHKYuu no mouxam

Oopamnaa nponopyuoHaIbHOCHb

k
ColicTBa (h)yHKIUH y = k y = —. I'unepbona.
X X

«IlocaenoBaresbHOCTH U porpeccun» OtpadoTka 3amayd Ne 12 KUM OI'D. (1 gac).
Ilocneooeamenvrhocmu u npozpeccuu
UucnoBasg mocinenoBaTesibHOCTh. [IpuMepbl YMCIOBBIX MOCIEN0BATEIBHOCTENH. beckoHeuHbIe
nocieoBaTeIbHOCTH. Apudmernyeckas Mporpeccus U ee CBOMCTBa. [ eomerpuueckas mporpeccus.
Dopmyna obuje2o ureHa u CyMmul 1 NEPEbIX UIeHO8 apuhMemuieckou U 2eoMempuiecKkol npoepeccut

«YucaoBbie 1 OyKBeHHbIE BbIpazkeHus». OtpadoTtka 3amad Ne 13 KM OI'D.

Yucnoevie u 0yKeeHHbIE BLIPAICEHU

Bripaxkxenne ¢ mniepeMeHHON. 3HayeHUe BbIpakeHUs. [loacTaHOBKAa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie vipasricenun

CreneHb ¢ HaTypalbHBIM TIIOKa3aTeneM U ee cBoiictBa. [IpeoOpa3oBaHus BBIpAXKECHUH,
COJIEpKAIUX CTENEHH C HAaTypaIbHBIM IIOKA3aTEIIEM.

OpnouneH, MHorowieH. JlefcTBHs ¢ OAHOWIEHAMU U MHOTOYWICHaMHU (CIIOKEHHE, BhIUMTAHUE,
yMHO)eHue). POopMyIsbl COKpAIIEHHOIO YMHOXEHHS: pPa3HOCTh KBaJApaTOB, KBaJApaT CYMMBbI M
pazHocTu. Pa3nojkeHrne MHOroujieHa Ha MHOXKHUTEIHM: BBIHECEHHE OOIIET0 MHOXKHTENS 3a CKOOKH,
IpyHIUpoOBKa, IpUMEHEHHE GOPMYJI COKPALLIEHHOTO0 YMHOKeHUA. KBaapaTHbIN TpexuieH, pa3nokKeHne
KBaJPAaTHOT'O TPEXUJIEHA HA MHOKUTEIN.

«IIpakTH4Yeckue pacyeTsbl 0 popmyaam» OtpaboTka 3axau Ne 14 KUM OI'D

BolpaxxeHue ¢ mnepemeHHOM. 3HaueHue BbIpaxeHus. [loncraHoBKa BBIpaXKEHMH BMECTO
IIEPEMEHHBIX.

Llenvie ¢vipasicenun

CreneHp ¢ HaTypalbHbIM IOKa3zaTeneM U ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
COZIepKALIUX CTEIICHH C HATyPAJIbHBIM ITOKA3aTeIIEM.

OpnHouneH, MHOrowieH. JIelcTBUS ¢ OJHOYICHAMH M MHOTOWIEHAMH (CIIO)KEHUE, BBIUNTAHUE,
yMHOKeHue). PopMyJibl COKpPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a1a4 Ne 15 KUM OI'D.

Cucmemul Hepasencme

CucreMbl HEpaBEHCTB C OJHOH IepeMEHHOW. PelieHne cucTeM HEpPaBeHCTB € OJHOU
MIePEMEHHON: JIMHEWHBIX, Keaopamusix. VI300pakeHre perieHus CUCTEMbl HEPaBEHCTB Ha YHCIIOBOMN
IPSIMOM. 3aIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

«I"'eomeTpuyeckue purypol. Yriab». Otpadotka 3agau Ne 16 KUM OI'D.

Benuuunui

Bennuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOr0 TpeyroibHUKA. BHemHuit yron tpeyroiabHuka. Cymma YIJIOB
TpPEeyrojbHUKa

«I"'eomeTrpuyeckue ¢purypsol. Jimubpy. Otpadotka 3agau Ne 17 KUM OI'D

Duzypol ¢ 2eomempuu u 6 OKPyHcaouem mupe

I'eomerpuueckas ¢urypa. BuyTpenHss, BHemHss oOnactu ¢urypsl, rpanuna. JIMHUM U
o0acTu Ha IUVIOCKOCTU. Bhimykias u HeBblnykias Gurypsl. [Inockas u Hemnockas ¢urypsl. [lonstue
BennuuHbl. [inHa. smepenue mummHbl. EQMHULBI U13MEPEHNS JUTUHBI



Brigenenue cBoiicTB 00bekTOB. DOpMUpPOBaHKE MPEACTABICHUN O METAlPEAMETHOM MOHSITUI
«purypa». Touka, OTpe3ok, mHpsimas, Jy4, JIOMaHas, IJIOCKOCTb, Yroj, OHCCEKTpHuca yrjia U ee
CBOMCTBA, BU/IbI YTJIOB, MHOTOYTOJIBHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpusi reomeTpudeckux ¢uryp. LleHTpampHas CHMMETPUS TEOMETPUYECKHX

duryp.

«Ilmomaas MHOTOYyroabHuKa». Otpadotka 3agau Ne 18 KM OI'D

H3mepenus u epluucnenus

[Tnomanu. dopmynbl MIOMAAN TPEYrojbHUKA, MapaijieliorpaMmMa U €ro YacTHBIX BHJIOB,
Tpanenun, Gopmyna ['epona, Gopmyrna miomaad BITYKIOTO0 YETHIPEXYTOJbHUKA, (POPMYIIBI JTHHBI
OKPYKHOCTH U TUIOIIAIN Kpyra

«W3mepennsi 1 BeruucaeHus». Orpadorka 3amad Ne 19 KM OI'D.

H3zmepenusa u epluucnenus

[Tnomannu. ®opMynsl IUIOMAAU TPEYrojabHHUKA, INMapajuiejiorpaMMa M €r0 YacTHBIX BHJOB,
Tpanenuu, (GpopMmyna IJIOMIATN BBITYKIOrO YEThIPEXYTOJbHUKA, (OPMYJIBl JUIMHBI OKPYXHOCTH H
wioniaay kpyra. Ilnomans npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomeTpuueckue COOTHOIICHHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpudeckue GyHKINHU yIJIa.

«Teopernueckue acnektb». OTpadorka 3anay Ne 20 KUM OI'D.
TeopeTndeckne acieKThbl, TEOPEMBI, AKCHOMBI, OTIpeIeNICHHsI, POPMYJIBI, TEMMBI.



TemaTnyeckoe INIAHUPOBaHUE Kypca

Ne Tewma 3ansTus OCHOBHbBIE BU/IbI IEATELHOCTH YUALUXCS Kon-Bo
/1 (Ne 3amanus B KUM) 4acoB
1 Beruucnenus u Brmonssior apudmernueckue 1eiHcTBUS ¢ 2
npeobpa3zoBanus (6 palMOHAIbHBIMU YUCIIAMH, BBIUUCIIAIOT 3HAUEHUS
3ananue KMM) YHCJIOBBIX BBIPAKEHUM, IEPEXOIAT OT OAHOU
(opMBI 3aIMCH YHUCIA K JPYTOH
2 JIeNCTBUTEIIbHBIC N3o6pakaroT yncia TOYKaMHu Ha KOOPIUHATHON 2
yucna (7) MPSIMO, CPAaBHUBAIOT JCHCTBUTEILHBIC YHCIIA,
BBITIOJIHSIOT BBIYMCIICHUS U IPEOOpa30BaHUs,
BBINOJIHAIOT NPUKUAKY Pe3yiibTaTa BIYUCICHUH.
3 [TpeobpazoBanus BhINONHAIOT BEIYUCIIEHUS U TIPe0Opa30BaHUs 2
anreOpanyecKux apu(METHUECKUX BbIpAXKEHUH, TPUMEHSIOT
BbIpakeHU (8) CBOWCTBA apU(PMETUIECKUX KBAJAPATHBIX KOPHEH
JUis peoOpa30BaHusl BBIPAXKEHUN
4 YpaBHeHuA U PeraroT IMHENHBIE U KBaIpaTHBIE YPAaBHEHHUS C 2
HepaBeHCTBa (9) OJIHOY TIEpEMEHHOM, HEPaBEHCTBA C OJTHOM
IIEPEMEHHOM U UX CUCTEMBI
5 @Oynkuun v rpaguky | CTpOSAT U YUTAIOT IpadUKH pasIndHbIN QyHKIMH, 2
(11) YUTAIOT rpa@UKU QYHKIMH, OIMCHIBAIOT C
HOMOILBIO (PYHKIMN pa3IMyHble 3aBUCUMOCTH
MEX/ly BEJIMYUHAMU, HHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEN
6 Yucnossle n BoinonHsoT npeodpa3oBaHus aaredpanyeckux 2
OyKBEHHbIE BBIPa)KEHUH, HAXOAAT 3HaUeHUs] OyKBEHHbIX
BbIpaxkeHus (13) BBIPA)KEHUH, OCYIIECTBIISISI HEOOXOIUMBbIE
IOJICTAHOBKH
7 [IpakTnueckue OcCy1IEeCTBISIFOT pacyeThl 10 GopMyJiaM, 2
pacueTsl 1o BBIPA)KAIOT 3aBUCUMOCTH MEX]ly BEJTMUMHAMH,
dbopmyiam (14) BBIYUCIISIOT 3HAUEHUS] YUCIOBBIX BBIPAXKEHUN
8 [TpakTuko- BhInonHAIOT BRIYUCTIEHUS U IpeoOpa3oBaHus, 2
OpUEHTUPOBAHHbBIE OCYUIECTBIISAIOT IPAKTUUYECKUE PACUETHI, CTPOAT U
3aganus (1-5) UCCIIEAYIOT MaTeMaTHYeCK1e MOJIENH,
UCTIONB3YIOT IPUOOPETEHHBIE 3HAHUS U YMEHHS B
PaKTUYECKOH eI TeIbHOCTH
9 I'eomerpuueckue BrinosiHseT AeiCcTBUS ¢ TEOMETPUUYECKUMU 2
¢burypsl. Vsl (16) ¢urypamu, pemaroT IIaHUMEeTPUIeCKHUe 3a1auu
Ha HAXOXKJEHUE T€OMETPUUYCCKUX BEITUYHH (YTJIOB)
10 I'eomeTrpuueckue Pacno3nator reomerpuueckie GuUrypsl Ha 2
¢urypsl. J{munet (17) | II0CKOCTH, pa3IuyaloT UX B3aMMHOE MOJI0KEHUE,
n300paXkaloT reoMeTprudecKre (PUrypbl, peraoT
IUTAHUMETPUUECKHUE 3a/1a4M HA HAaXO0XKJICHUE
TreOMETPUYECKUX BEIMYUH (IUIMH, YTIIOB)
11 [Inomans Pacmo3narot reomerpudeckue Gurypsl Ha 2
MHOTOyrojibHuKa (18) | MmIocKoCTH, pemaioT MIaHUMETPUYECKUE 3a/1a4u
Ha HaX0XJIeHHE F€OMETPUUECKUX BETHUUH
(momiaeit), OCyIECTBISAIOT pacueTsl 0
dbopmynam
12 N3mepenus u OnpenenstoT KOOpAUHATHI TOUKH IIJIOCKOCTH, 2
BbruuciieHus (19) IPOBOJAT ONEpaIM HaJl BEKTOPAMH, BEIYUCIISIOT
JUIMHY ¥ KOOPJIMHATBI BEKTOPA, YTOJI MEXAY
BEKTOpPaMH, CUHYC, KOCUHYC M TaHT€HC yTia
13 Teopernueckue [IpoBoaAT 10Ka3aTeabHbIE PACCYKICHUS, 2




acniekTsl (20)

OILICHUBAIOT JIOTUYECKYIO MPABUIILHOCTh
PacCyKICHHIA, PACIIO3HAIOT OIINOOYHBIC
3aKJIFOYCHHS

14 Cucrembl HepaBeHCTB | PemiaroT ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHOCTh Haxonmat BeposSTHOCTh CTy4alHbIX COOBITUI B 2
coObITHii (10) IPOCTEHMIINX pacyeTax
16 [TocnenoBarensHOoCTH | Pacmo3HaroT apudMeTnyecKkre U reOMeTpHUIECKUe 2
u nporpeccud (12) IIPOrPECCUH, PEIIAIOT 3a1a4U C IPUMEHEHUEM
(GhopMyJTBI OOIIETO YieHA U CYMMBI HECKOJIBKUX
YWIEHOB IPOIPECCUU
17 Pa6ora ¢ KUM 2
(dactb 1)
Hroro 34
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