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[HosicHuTeIbHAS 3aNUCKa

Hactosmas nporpaMma BHEYpOUHOH JEATEIBHOCTH COCTaBlieHA B COOTBETCTBUU C TPEOOBAHMUSIMH K
pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeiIbHOW MpOrpaMMbl OCHOBHOTO 00mIero o6pa3oBaHusi Ha
OCHOBAHHUU:
1. ®3 Ne 273 o1 29.12. 2012 rona «O06 obpazoBanuu B Poccuiickoit denepanuny;
2. ®enepanabHOTrO rOCYIaPCTBEHHOT0 00Pa30BaTEILHOTO CTAHJApTa OCHOBHOTO O0IIEro 0Opa3oBaHus;
3. CanutapHo-anuaeMuojiornuyeckux npaBuwil W HopmartuBoB CaunlluH 2.4.2.2821-10 "CanurtapHo-
SMHUIEMHOJIOTUYeCKre TpeOOBaHUS K YCIOBHSM M OpraHu3amud oOydeHHss B 00IeoO0pa3oBaTeNbHBIX
opraam3anusix". C u3sMeHeHusIMH | JonoHeHussMy oT: 29 utons 2011 ., 25 nexabps 2013 r., 24 Hos16pst 2015 1.,
4. IlocraHoBieHue rIaBHOro caHutapHoro Bpadya P® Ne20 ot 30.06.2020r. «CaHUTapHO-311UAEMUOJIOTHYECKHUE
TpeOOBaHUSI K YCTPONCTBY, COJACP)KAHUIO U OpPraHu3aluu paboThl 00pa30BaTENbHBIX OpPraHM3alMi U JIPYrHX
OOBEKTOB COIMATIBHON HWHQPPACTPYKTYPHI I JETed W MOJOACKH B YCIOBHSX paCIpOCTPaHEHHs HOBOM
kopoHoBupycHoit nadpekuuu (COVID-19)»- Canurapuo-snuaemuonorundeckue mpasuia CIT 3.1/2.4.3598-20.
5. OcHOBHOI 00pazoBaTenbHON MporpamMmbl ocHOBHOro oOmiero o6paszoBanuss ['BOY COI c. CocHoBblid
Comnomner ¢ npwioxxeaneM Ha 2022-2023 y4eOHBbIH ro;

[Iporpamma kypca BHeypouHoil aesrenpHOcTH «llomroroBka k OI'D mo martemaruke» mns 9 Kiacca
COCTaBJICHa CAMOCTOSATEIBHO.
KosauyecTBo 4acoB, Ha KOTOpPOe pacCYUTaHa IPOrpaMmMa
Ha n3ydenue npenmera otBoautcs 1 4 B Henenro, 34 daca B TOf.
OTanynTebHbIE 0CO0CHHOCTH MPOTrPaMMBbI

B cB3m C oOrpaHMuYeHWsIMH B TIPOBEJCHHHM MAaCCOBBIX MEpPONPHUSTHI, BBEICHHBIMH B CBSI3H C
pacipocTpaHEHHEM KOPOHABUPYCHOM HMH(QEKIWH, MTporpaMMa MOKET pEaliu30BBIBATBCS CyMMapHO B
KaHUKYJSIPHOE BpeMs, B BBIXOJHble W Hepadouwe NMpa3IHUYHbIE JHH, TUCTAHIMOHHO C HCIOJIb30BAHHUEM
OHJIAIH - TEXHOJIOTUH.

esan kypca:
[TonroroBuTh OOyHaromuxcs K caaue 3k3ameHa B ¢popme OI'D B COOTBETCTBUM € TpeOOBAHUSIMH,
MPEIBSBIIEMBIMUA HOBBIMU 00pa30BaTeIbHBIMHU CTAH/IaPTAMHU.
Bocnurarte/ibHOe Ha3HAYEHHE Kypca.
OOyuenne MOTpeOyeT OT yJalIUXCsl yMCTBEHHBIX M BOJICBBIX YCHIIMIA, Pa3BUTOTO BHUMAHHS, BOCIIUTAHUS TaKHX
KaueCTB, KaK aKTUBHOCTH, TBOpPUECKasi MHUIIUATHBA, YMEHUI KOJUIEKTUBHO-TTO3HABATEIHHOTO TPY/Ia.
3agauu Kypca:
[ToBTOpeHue, 3aKkperieHne U yriyOieHne 3HaHUH TI0 OCHOBHBIM pa3ziesiaM HIKOJIBHOT0 Kypca MaTeMaTUKU

C MOMOIIIBIO PA3IMYHBIX HUPPOBBIX 00pA30BATEIBHBIX PECYPCOB;
- (popMupoBaHUEe YMEHHS OCYLIECTBIATh Pa3HOOOPAa3HbIE BUBI CAMOCTOSTEILHON JIESITENbHOCTH C IU(PPOBBIMU
00pa3oBaTeTLHBIMHU PECYPCaAMU;
- pa3BUTHE CAMOKOHTPOJIS U CAMOOLIEHKHM 3HAHUIN C TOMOIIBIO Pa3JIMUHBIX (POPM TECTUPOBAHMS;
- (opmupoBaHUEe y ydaluXcs EeJI0CTHOTO MPEACTaBICHUS O TEME, €€ 3HAUCHUS B pa3/iesie MaTeMaTUKH, CBSI3U C

IPYTMMU TEMaMU;



- (opMupOBaHHE aHAIUTUYECKOTO MBIIUICHUS, pPa3BUTHE TNaMITH, KPYro3opa, yMEHHE IIPEeo0JIeBaTh
TPYIHOCTHU IIPU pelIeHUH OoJiee CI0XKHbBIX 33/1a4;

- OCYIIECTBJICHUE Pa0OTHI C IOTIOTHUTEIIBHON JTUTEPATYPOH;

- AKIOCHTUPOBATH BHUMAHHUC YUAIUXCA HA CAUHBIX Tp€6OBaHI/ISIX K IpaBujiaM O(l)OpMJIeHI/ISI Pa3jInuHbIX BUJ0B
3a/IaHH, BKJIIOYAEMBIX B UTOTOBYIO aTTECTAILIMIO 32 KypC OCHOBHOM IIIKOJIBI,

- paclIUpUTh MaTeMaTHYECKHE PECTABICHUS yYalIUXCs 0 ONpeAeICHHBIM TeMaM, BKIIFOUCHHBIM B

IIPOrpaMMbl BCTYIIUTENIBHBIX K3aMEHOB B JIPYTHUE TUIIBI yU€OHBIX 3aBEICHUI.

I[InanupyeMble pe3yabTaThl 0CBOEHHUS MPOrPaMMbI Kypca

Jluunocmmuvie pezynomamaol.

e OTBeTCTBEHHOE OTHOWICHWE K YYEHHIO, TOTOBHOCTb M CIOCOOHOCTH K CaMOPa3BUTUIO H
caMoO0pa30BaHUIO Ha OCHOBE MOTHBAMM K OOYYEHHI0 W TO3HAHUIO, OCO3HAHHOMY BEIOOpY W
MOCTPOCHUIO JaJbHEHIIe MHANBUAYAJIbHON TPAaeKTOpUH 0Opa3oBaHMs Ha 0a3e OPHEHTHPOBKU B MHUpE
npodeccuii u mpodeccnoHATBEHBIX MPEAMOYTEHUH, C YIETOM YCTOHYHMBBIX MTO3HABATEIILHBIX HHTEPECOB, a
TaKke Ha OCHOBE (POPMHUPOBAHUS YBaKUTEIHHOTO OTHOIICHHS K TPYAY.

e ®dopMHpOBaHHE IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAaYKH U OOILECTBEHHOM MPAKTHKH.

e OcBoeHUE COLMANBbHBIX HOPM, MPAaBUJI IOBEJCHUS, PoJieii U (hOpPM COLMATILHON KU3HU.

e Pa3BuTHe MOpPaIbHOTO CO3HAHHMS M KOMIICTEHTHOCTH B PEIICHUM MOPAJIbHBIX MPOOJIEM Ha OCHOBE
JIMYHOCTHOI'O BI)I60pa, q)OpMI/IpOBaHI/IH HPAaBCTBCHHBIX YYBCTB W HPABCTBCHHOI'O IIOBCACHUS,
OCO3HAHHOI'O 1 OTBETCTBCHHOI'O OTHOMICHUA K HPABCTBCHHBIM ITOCTYIIKAM.

° cDOpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIIECTEHTHOCTH B O6HI€HI/II/I " COTPYAHHNYCCTBC.

° cDOpMI/IpOBaHI/Ie CIIOCOOHOCTH K OMOIOHOHAJIBHOMY BOCIIPHUATUIO MATCMATHYCCKUX O6L€KTOB, 3aaa4,

peLIeHUH, pacCyKICHUM

MemanpeomemHuule pe3ynomamol 00yYeHUs

Pezynamuenvie YY/|
®  OmpeAeNsaTh COOCTBEHHBIE MTPOOJIEMBI i MPUUHNHBI UX BO3SHUKHOBEHHS TIPH padOTE ¢ MATEMAaTHICCKUMU
00bEKTaMU;
e  (opmynupoBaTh COOCTBEHHBIC BEPCHUU WU MPUMEHSITH YK€ U3BECTHBIE (POPMBI U METOJbI PEIICHHS
MaTeMaTU4ecKo MpobiaeMbl, (OopMyIHpOBaTh MPEANOIOKEHUS M CTPOUTh THUIIOTE3bl OTHOCHUTEIHHO
paccMatpuBaeMoro O0OBEKTa M MPEABOCXMINATH  PE3yJabTaThl CBOEH  y4eOHO-TIO3HABATENBHOMN
NeSTeTbHOCTH;
e  OmNpeAensaTh MYTH JOCTIKEHUS IeJied W B3BEIIMBATH BO3MOXKHOCTH Pa3pelICHUs OMpPeaesIeHHBIX
y4eOHO-TI03HABATENIbHBIX 33/1a4 B COOTBETCTBUU C OMPEICTICHHBIMU KPUTEPUSIMU U 3a/1a4aMH;
e  BBICTpaMBaTh COOCTBEHHOE OOpa30BATEIBHOE IOIIMPOCTPAHCTBO I PA3PEIICHHS OINPEISTICHHOTO

Kpyra 3ajiay, ONpeaessaTh U HAXOIUTh YCIOBUS JUIsl peali3aliy uiek U miaHoB (camooOyueHue);



®  CaMOCTOSITEILHO BBIOMPATh CPeIW TMPEUIOKEHHBIX pecypcoB Hambosee 3(PEeKTUBHBIC U 3HAYMMBIC
npu paboTe C ONpeIeIeHHON MaTeMaTHIEeCKON MOIENbIO;

® yMEThb COCTaBJIATH IUIAH pa3pellieHUs OINpPEeNeJICHHOro Kpyra 3aJad, MCIHOJb3YS pa3jHyYHble CXEMBI,
pecypchl MOCTPOCHUS IUarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIIOLIUX MPOU3BECTU JIOTUKO - CTPYKTYPHBII
aHaJIU3 33/1a4;

e yMeTh IJIAHUPOBATh CBOM 00pazoBaTEeNbHBIA MapUIPyT, KOPPEKTHUPOBATh U BHOCUTH OIpeAeiICHHbIC
M3MEHEHHUS, KaYeCTBEHHO BIIMSIOIINE HA KOHEYHBIA MPOAYKT yueOHO-T03HABATEIbHON AESITEbHOCTH;

e yMEHHME KauyeCTBEHHO COOTHOCUTh CBOM JIEUCTBUSA C MPEABKYIIA€MbIM HTOTOM y4eOHO-
MO3HABATEIBHON JIEATENILHOCTH TOCPEACTBOM KOHTPOJS U IUIAHUPOBAHMS YYeOHOTro mporecca B
COOTBETCTBUM C MU3MEHSIONIMMHUCS CUTYyallUSIMH U MPUMEHIEMBbIMU CPEICTBAMU U (OpMaMU OpraHU3alUU
COTPYIHUYECTBA, a TAK)KE MHAWBUIYAIIbHOW PabOTHI HA YPOKE;

e yMEHHE OTOHMpaTh COOTBETCTBYIOIIME CpEACTBA peajM3alldy pEeIIeHUs MaTeMaTHYeCKHX 3ajad,
noAOUpaTh MHCTPYMEHTHI JUIsl OLICHUBAHUS CBOEH TPACKTOPHUH B pabOTe C MAaTEeMaTHYECKUMHU MOHATUSIMHU 1
MOJIETISIMU;

Ho3nasamenvnuvie YY/|

® yMEHHE OIpPEAEATh OCHOBOIIOJIAraloIlee IOHSATHE M IPOU3BOJIUTH JIOTMKO-CTPYKTYPHBIH aHaIu3,
OIpeEIIsATh OCHOBHBIE IPU3HAKU U CBOMCTBA C TIOMOLIbIO COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;

® yMEHHE MPOBOJIUTH KIACCU(PUKALNIO OOBEKTOB Ha OCHOBE KPUTEPHUEB, BHIAEISATH OCHOBHOE Ha (hoHE
BTOPOCTETICHHBIX JJAaHHBIX;

e yMEHHME NPOBOAMUTH JIOTUYECKOE PACCY)KJIECHUE B HANPABICHUM OT OOLIUMX 3aKOHOMEPHOCTEH
M3y4aeMoH 3a7auu 10 YaCTHBIX PACCMOTPEHUI;

® yMEHHME CTPOMTb JIOTHYECKHE PACCY)KJIEHUS HAa OCHOBE CHCTEMHBIX CpPaBHEHUH OCHOBHBIX
KOMITOHEHTOB M3y4aeMOro MaTeMaTHU4YeCKOTo pas3fesia WM MOJENHU, MOHSATHS WM KIJIACCOB, BBIJEISSL
oTpe/ieJICHHbIC CYIIECTBEHHBIE MPU3HAKU WU KPUTEPUH;

® YMEHHE BBISBIATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTh COOTBETCTBYIOUIMX IEMOYEK
paccyxaeHuil npu paboTe ¢ MaTeMaTUYeCKUMH 3aJadyaMH, yMEThb MOJPOOHO M CXKATO MpPEICTaBIISThH
JETaM3allil0 OCHOBHBIX KOMIIOHEHTOB TIpU JIOKA3aTelIbCTBE TMOHSITHA ¥  COOTHOILIEHWH  Ha
MaTEeMaTHUYECKOM SI3bIKE;

®  yYMEHHE OPTaHU30BHIBATH MOUCK W BBISABIISITH IPUYMHBI BO3HUKAIOIINX MPOIECCOB, SIBICHUN, Hanboee
BEpOSATHBIE (DAaKTOPHI, M0 KOTOPHIM MaTEeMaTHYECKHE MOJIEIH U OOBEKTHI BEIyT ceOsl MO OmpeAeeHHBIM
JOTUYECKUM 3aKOHaM, YMETh NPUBOIUTH NPUUHMHHO-CIICJICTBEHHBIA aHAINU3 TOHSATUH, CYXICHUU U
MaTeMaTHYeCKUX 3aKOHOB;

® yMEHHE CTPOUTh MAaTEMaTHUYECKYI0O MOJEJb MPHU 3aJaHHOM YCIOBUHU, OOJIAJAIOIe ompeaeeHHbIMU
XapaKTepUCTHKaMU  OOBEKTa TPU HATUYUU  ONPEJCICHHBIX  KOMIIOHEHTOB  (DOPMHPYIOIIETOCS
MIPEIOJIaraeMOro OHSITHUS UJIH SIBICHUS;

®  yYMEHHE NEPEBOJAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIOLIYI0 MaTEMaTUYECKON 3aauu
Ha SI3bIK TpaUuecKoro 0TOOpaKeHHsI - COCTABICHHUS] MAaTEMaTHYECKOW MOJIEIH, COXPaHSIOIIeH OCHOBHBIE

CBOICTBA U XapaKTEPUCTUKH;



e yMCHHE 33/aBaTh IUIAH PEIICHUS MATEMaTU4YECKOW 3aJa4y, PEaJU30BBbIBATH AJITOPUTM ACUCTBHN Kak
MOIIArOBOM MHCTPYKIUH [T pa3pelieHus: yaeOHO-TI03HABATEIbHOM 3a1a4u;

®  YMEHHE CTPOUTH N0KA3aTEIbCTBO METOIOM OT IIPOTUBHOIO;

e ymeHHe paboTarh ¢ IPOOJIEMHON CUTYyaluel, OCYIIECTBIATh 0Opa30BaTEIbHbII MPOLIECC TTOCPEICTBOM
IIOMCKA METO/0B M CIOCOOOB pa3pelleHus 3aJadyd, OIpPEleNsATh TPAHUIBI CBOEro 00pa3oBaTEIbHOIO
IIPOCTPAHCTBA;

e  yMETb OPUEHTUPOBATHCS B TEKCTE, BBIABILATH INIABHOE YCJIIOBUE 3aJ]a4X U yCTAHABIMBATh COOTHOLICHHE
paccMaTpUBaeMbIX OOBEKTOB;

®  yMEHHE MEePEBOJUTh, HHTEPIIPETUPOBATH TEKCT B UHBIC (DOPMBI MPEICTABICHUS HHPOPMALIUU: CXEMBI,
JMarpaMMbl, rpaduyeckoe npeacTaBiIeHNe TaHHbIX;

Kommynuxamuenoie YY/[

e ymeHwue paboTarh B KOMaHe, JOPMHUPOBAHUE HABBIKOB COTPYIHUYECTBA H YI€OHOTO B3aUMOJICHCTBHS
B YCJIOBUSIX KOMAaHJHOM UTPBI MIIK HHOHM (DOPMBI B3aMMOIEHCTBHS;

e yYMEHHE paclupeneNiiaTb pOJIM W 33aJadud B paMKax 3aHATHS, (OPMHUpPYS TakKe HAaBBIKH
OpPraHU3aTOPCKOrO XapakTepa;

e yYMEHHME OLEHHMBATh IPABWIBHOCTh COOCTBEHHBIX JEHCTBHM, a Takke JAEATeIbHOCTH JPYIHX
Y4aCTHUKOB KOMaH/Ibl;

® KOpPpPEeKTHO, B paMKax 3aJady KOMMYHHKAanud, (OpMYyIHpOBaTb M OTCTaWBaTh  B3TIISIHI,
apryMEeHTHPOBATh JIOBOJIbl, BHIBO/IbI, @ TAKXKE BBIIBUTaTh KOHTPAPTyMEHTbI, HEOOXOAUMBIE JJIs1 BBISIBICHUS
CUTYyalllUH ycrexa B PEIICHUN TOM WM MHOM MAaTeMaTU4YECKOM 3a/1a4uu;

e  yMEHHE I10JIb30BaThCs MaTeMaTHUECKUMH TEPMUHAMMU JUIsl pelIeHHs yueOHO-TI03HaBaTeIbHBIX 3a/a4, a
TaK)K€ CTPOUTh COOTBETCTBYIOIME PEUEBBIE BHICKA3bIBAHNUS HA MATEMATUUECKOM SI3BIKE I BBICTPAUBAHMS
MaTeMaTHYECKON MOJIENH;

e yMeTb CTPOUTh MATEMaTHYECKHE MOJEIHM C [OMOIIBI0 COOTBETCTBYIOIIETO MPOrPaMMHOIO
obecrieueHus, CepBUCOB CBOOOTHOTO OTHAJICHHOTO JTOCTYTIA;

e yMeTb I'PaMOTHO U Ye€TKO, corynacHo mpaswiaM odopmieHuss KMM-a OI'D 3aHocuth moiaydeHHbIE
pE3yJIBTaThI - OTBETHL.

IIpeomemmnule pezyromamul:

e (opMHpoOBaHHE HABBIKOB IMOMCKAa MaTEMaTUYECKOT0 METOJa, aJlTOPUTMA U MOUCKA PELIeHMs 3a/1auM B
cTpykType 3anad OI'D;

e (opmHpoBaHHE HAaBbIKA PEUICHHS ONPEICICHHBIX TUIIOB 33/1a4 B CTpYKTYype 3anad OI'D;

e yMeHHE paboTaTh C TaOJIMLAMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMM; YMETh IPeoOpa30OBBIBATh
3HAKU U CUMBOJIBI B JIOKQ3aTEJIbCTBAX M MPUMEHIEMbIX METOAAX JJIsl pelIeHUs] 00pa30BaTeIbHBIX 33/a4;

e yMEHHE NPHUBOJIUTH B CUCTEMY, COIOCTaBIATh, 0000HIaTh M aHAIM3UPOBATh HH(OPMAIMOHHBIE
KOMIIOHEHTBl MaTeMaTHYeCKOr0 XapakTepa M yMETb NIPHUMEHATh 3aKOHbl M IpaBWia Js pEIICHUA
KOHKPETHBIX 3a/1a4;

e yYMEHHME BBIICHATh IJABHYIO M M30BITOYHYIO HH(POPMALMIO, IPOU3BOAUTH CMBICIOBOE CXKaTHE

MaTeMaTHYeCKUX (PaKTOB, COBOKYMHOCTH METOJIOB M CIIOCOOOB pEIICHUS; YMETh IMPEICTABIATH B



CIIOBECHOM (hopMe, UCTIOB3YsI CXEMBI U Pa3IUyHble TaOIUIbl, TpaUKU U TUarpaMMbl, KapThl TOHATUN U

KJIaCTEPbl, OCHOBHBIC UJIEH U TUIAH PEIICHUS TOW WM MHOM MaTeMaTUYECKOM 3a/1auu.

Tpebosanus x ypo6HI0 N0OO20MOBKU YUAUUXCSL
Hartypaabnble yuciaa. JIpoou. PaumonajabHbie ynciia
Buinycknux nayyumes:
®  [IOHUMATh OCOOCHHOCTH JIECITUYHON CHCTEMbI CUMCIICHUS;
®  OIEpUPOBATh MOHATHUIMHU, CBI3AHHBIMHU C JICJIMMOCTBIO HATYPAJIbHBIX YHUCEIT;
e  BHIpaXaTh YMCJIa B DKBUBAJEHTHBIX (opMax, BbIOMpas Hambosee MOAXOMAIIYI0 B 3aBUCHUMOCTH OT
KOHKPETHOU CUTYAalLlUH;
®  CpaBHMBATh M YIIOPSAOYMBATH PAllMOHAIBHBIC YHCIIA;
®  BBINOJHATH BBIYKCICHUSA C PAlMOHAJIBHBIMH YHCIAMH, COYETash YCTHBIE M TMHUCbMEHHBIC MPUEMBI
BBIYMCIICHHUM, IPUMEHEHUE KAJIBKYIIATOPA;
®  HCMOJB30BaTh MOHSATHUS U YMEHHsI, CBS3aHHBIC C MPOMOPIHUOHAIBHOCTHIO BETUYHH, MPOLIEHTAMH, B
X0/l pEeLIECHHs MaTEeMaTUYECKUX 3aJady M 3a7a4 M3 CMEXHBIX I[PEIMETOB, BBIIIOIHATh HECIIOXKHBIC
MPAKTUYECKUE PACUETHI.
JlelicTBUTEIbHbIE YHCJIA

Buinycknux nayuumecs:

®  HCHOJB30BaTh HaYaJbHbIE MPEJICTABICHUS O MHOXECTBE ACHCTBUTEIILHBIX YHCEI;

®  OIEpUPOBATH MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €T0 B BEIYMCICHHSIX.
AuaredpanyecKkue BbIpaKeHHs

Buinycknuknayuumcs:

®  OIEpUPOBaTh MOHATUSAMH «TOXJECTBO», «TOXIECTBEHHOE NpeoOpa3oBaHUE», pellaTh 3aJaud,
cojiepkaliie OyKBeHHbIE JaHHBIE; paboTaTh ¢ (hopMyIaMH;

e  BBINOJHATH NPEOOPA30BaHUs BEIPAKEHUH, COJIEpKAIUX CTETIEHHU C LEIbIMH MTOKa3aTeNsIMU U
KBaJ[paTHbIC KOPHH;

®  BBINOJHATH TOXK/JIECTBEHHBIE TPEOOPA30BAHNUS PALIMOHATIBHBIX BBIPAXKEHUH HA OCHOBE MpaBUII
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyeckKuMHU Jpo0sMu;

®  BBINOJHATH Pa3JI0KEHUE MHOTOYJICHOB HAa MHOKUTEIH.

YpaBHeHus

Buinycknux naywumes:

e  pemaTb OCHOBHBIE BUJbl pAllUOHAIBHBIX YPABHEHUN C OJHOW MEPEMEHHON, CUCTEMBI JBYX YpaBHEHUI
C IByMs [IEPEMEHHBIMU;

e [IOHMMAaThb YPaBHEHHE KaK BAKHEUIIYI0O MATEMaTHYECKYH0 MOJECINb I ONMCAHUSA U U3Y4CHUS
Pa3HOOOpPa3HBIX pealbHbIX CUTYAllU, pelaTh TEKCTOBbIE 3a/1a4l ajlre0pandeckuM METOJI0M;

®  MPUMEHSTH rpaduyecKkue NpeACTaBICHUs Ul UCCIEAOBAaHUS ypaBHEHUH, HCCIEIOBAHUS U PELICHUS
CUCTEM YPaBHEHUH C ABYMs IIEPEMEHHBIMH.

HepaBencrBa



Buinycknux nayuumes:

® [IOHMMATh U MPUMEHATH TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHbIE C OTHOILIEHUEM HEPaBEHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

e  pellaTh JIMHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOMN U X CHUCTEMBbI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPOU Ha rpaduuecKue MpeacTaBICHUsI.

OcHoBHbIE MOHATHSA. UKc/10BbIE QYHKIIUU

Buvinycknux naywumecs:

® [IOHUMAaTh H WCIOJB30BaTh (YHKIMOHAIBHBIC TOHATHS M S3bIK (TEPMUHBI, CHUMBOJHYECKUE
0003HaueHHUs ),

®  CTPOUTh IrpadUKH SJIEMEHTAPHBIX (DYHKIIMIA; UCCIIEIOBATh CBOMCTBA YHMCIOBBIX (DYHKIIMN HAa OCHOBE
W3YUYCHHUS TTOBEICHUS UX IPaUKOB;

e  TOHUMATh (QYHKIMIO KaK BAXKHEHIIIYIO MATEMATHYECKYIO MOJIENb JUISl OIIMCAHUS TIPOIIECCOB U SBJICHUN
OKPYKAOIIIEr0 MUpPa, MPUMEHATh (YHKITMOHATBHBIN S3BIK JUISI OMUCAHUS M MCCIICIOBAHUS 3aBHCUMOCTCH
MEXY (PU3NICCKIMU BEITMIMHAMH.

Onucare/ibHAsl CTATUCTHKA

Buinycknux nayuumecs:

®  UCIOJIb30BaTh IPOCTEMIINE CIOCOOBI PEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX.
Cay4aiinblie COOBITHSI H BEPOATHOCTD

BbInyCKHUK HAy4YuTCH

®  HAaXOJIUTh OTHOCHTEIBHYIO YACTOTY U BEPOSTHOCTH CIIy4allHOTO COOBITHSI.

Kom0unaropuxka

e  BrinyckHUK HayuuTCsl peniaTb KOMOMHATOPHBIE 33]a4l HAa HaX0XK/IEHUE Ynciaa 00bEKTOB WU
KOMOUHAIIHIA.

Harasignasi reomeTpust

Buinycknux nayuumes:

o pacrio3HaBaTb Ha YCPTEKAX, PUCYHKaAX, MOJACIAX HU B OKpyXaromeM MHPE ILUIOCKHE H
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYDBI;

®  pacrio3HaBaTh pa3BEPTKU KyOa, NPSAMOYTOJIBHOTO Mapajulelenunesna, MpaBUIbLHON MHUPAMUJIBbI,
HUJIMHApAa U KOHYCA,

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapaljiesienuIesa;

®  OIpENEINATH 0 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTyphl TUHEHHbIE pa3Mepbl caMoil GUTYpHI U
Ha000pOT;

®  BBIYHUCIATH 00BEM MPSIMOYTOIBHOTO MapajuieIenunesa.

I'eomerpuueckue Gpurypsl

Buvinycknux naywumecs:

L4 MOJIb30BATLCA A3BIKOM I'COMETPUHN JIA ONIMCAHUA MPCAMCTOB OKPYKAOMICTO MHpPAa U UX B3aUMHOTIO

pacmosoKeHus;

®  pacrmo3HaBaTh M M300paXkaTh HA YEPTEKAX U PUCYHKAX TreoMeTpudeckre GUrypbl U NX KOHQUTYpaIUY;



®  HAXOJUTh 3HAYEHUS JUIMH JUHEHHBIX AJIEMEHTOB (PUIYp U UX OTHOLIECHUS, IPaJyCHYIO0 MEPY YIJOB OT
0° nmo 180°, mpumeHss onpeneneHHs, CBOMCTBA U MPHU3HAKK (UTYp U UX 3JIEMEHTOB, OTHOILEHUS (QUTYp
(paBeHCTBO, 1TOI00KE, CHMMETPUHU, TTIOBOPOT, MapaUIEIbHBINA EPEHOC);

®  OIEpUPOBATh C HAYAJIBHBIMU MOHATUSAMHU TPUTOHOMETPUH M BBIIIOJIHATH 3JIEMEHTapHbIE ONepaluy Haj
(G YHKIMSIMU YTJIOB;

e  pemiath 3a7ayd Ha JJOKA3aTEIbCTBO, OMMPAsCh Ha M3YUYEHHBIC CBOMCTBA (PUTYp M OTHOIICHUH MEXIY
HUMH U IPUMEHSISI H3yYEHHbIE METO/Ibl 0KA3aTEIbCTB;

e pemath HECIOXHbBIE 3aJjaud Ha IOCTPOEHHUE, IPUMEHSSI OCHOBHBIC AJITOPUTMBI IOCTPOEHUS C
IIOMOUIBIO HUPKYJIS U JIMHEHKH;

e  pelaTh NPOCTEUIINE INIAHUMETPUYECKHUE 3a/1a4U B IPOCTPAHCTBE.

N3mepenne reomeTpuyecKnx BeJMYHH

BbanCKHMK HAY4YumicAa.

®  WCIOJBL30BaTh CBOWCTBA M3MEPEHUS JJIMH, TUIOIMIACH W YIJIOB MPU PEIICHUH 3a7ad Ha HaXOXKICHUE
JUIMHBI OTPE3Ka, ATUHBI OKPY>KHOCTH, UTHHBI IYTU OKPYKHOCTH, TPaJyCHOM MEpHI yIia;

®  BBIUUCIATH IJIOLMAAN TPEYTrOJIbHUKOB, MPSIMOYTOJILHUKOB, MapajieoOrpaMMOB, Tpameluuii, KpyroB u
CEKTOPOB;

®  BBIYHCIIATH JJTUHY OKPY>KHOCTH, JUIMHY AYTH OKPYKHOCTH,

®  BBIUUCIATH AJTUHBI JMHEWHBIX 2JIEMEHTOB (PUTYP U UX YIJIbl, HCTIOIB3Ys POPMYIIbI JUTMHBI OKPY>KHOCTH
Y JJIUHBI TyTH OKPY>KHOCTH, (DOPMYIIBI TUIOIIAAeH Uryp;

e  pemiaTh 3a/la4d Ha J0Ka3aTelbCTBO C MCIOJb30BaHHWEM (DOPMYIN AJTUHBI OKPY>KHOCTU M JJIUHBI IyTH
OKPY>KHOCTH, (OpMYII IToIanen puryp;

®  pemaTth MPAKTUYECKHE 3a7aud, CBS3aHHBIE C HAXOXKJICHUEM T'€OMETPHUYSCKHX BEIUYHH (HCIOIB3YS
MIPY HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEJICTBA).

Koopaunarsi

Buinycknux nayuumes.

° BBIUUCIIATE JJIMHY OTPE3Ka IO KOOpAUHATAM €I'0 KOHIIOB; BBIYUCIIATE KOOPAWHATHI CCPCANHBI OTPE3KaA,

L4 HCIIOJIB30BaTh KOOp,I[I/IHaTHHﬁ MCETOI IJIst U3YUCHU A CBOICTB MpSAMBIX U Opr)I(HOCTeﬁ



Coaepixanue Kypca

«IIpakTuKo-OpHeHTHPOBaHHBIE 3aanus» OTpadoTka 3amay Ne 1-5 KM OI'D.
TabnuuyHoe u rpaduuecKoe MpeCTaBICHUE JaHHBIX, TUIaH U CXeMa, U3BJICYCHUE HYKHOW WH(POPMALIUH.
N3menuuBoCcTh npu MU3MCPCHUAX. PemanmHe IIpaBHJIa. 3aKOHOMepHOCTI/I B HU3MCHYHUBLIX BCINYHNHAX.

Boruncnenus u npeoOpazoBanue BeauuuH. MccienoBanye NpocTeHMX MaTeEMaTUUECKUX MOJIEIIEH.

«Bpruncienus u npeodpazoBanus». Orpadotka 3agau Ne 6 KM OI'D.

/Jleiicmeus ¢ HamypanbHbIMU YUCTAMU

CrnoxeHre U BEIYUTAHNE, KOMIIOHEHTHI CJIOKEHUS U BHIYUTAHHS, CBA3b MEKAY HUMHU, HAXOXKICHHUE
CYMMBI ¥ pa3HOCTH, U3MEHEHHE CYMMBI 1 Pa3HOCTH NPH U3MEHEHHH KOMIIOHEHTOB CJIO’KEHHS U BBIYMUTAHUSI.

YMHOKEHUE U JIeJICHHE, KOMIIOHEHThl YMHOKEHHUS U JCNICHUs, CBA3b MEXAYy HUMH, YMHOXKCHHE U
CIIO’)KEHHE B CTOJIOHK, JICJICHUE YTOJIKOM, ITPOBEPKa Pe3yiIbTaTa ¢ IOMOIIBIO IPUKUIKN U 00OPAaTHOTO JICHCTBHSL.

Yucnoswle evipasricenusn

UucnoBoe BhIPAKEHHUE U €r0 3HAUE€HUE, MOPSA0K BBITIOTHEHUS ISHCTBUI.

Jlpoou. ObvikHOBeHHbBIE OpOOU

Hons, gacth, qpoOHOE Ymcio, Apodb. J[poOHOE Ymciio Kak pe3ynbTar AeiieHus. lIpaBuibHBIC U
HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPO0b (CMEIIaHHOE YHCIIO).

3anuch HATYpaJlbHOTO YHCIa B BHJE IpOOHM C 33JaHHBIM 3HaMEHaTesleM, IpeoOpa3oBaHuE CMEUIaHHON
Ipo0u B HEMPaBUILHYIO APOOh U HA00OPOT.

ITpuBenenue npobeii k o0eMy 3HameHaren0. CpaBHEHHE OOBIKHOBEHHBIX JAPOOEii.

CrnosxeHue 1 BBIYMTaHNE OOBIKHOBEHHBIX JIpo0eil. YMHOKEHUE U JieJIeHre 0OBIKHOBEHHBIX ApOOeH.

ApudmeTnueckue JeHCTBH CO CMEIIAHHBIMU TPOOSMHU.

Apudmernueckue A1eUcTBUS ¢ APOOHBIMU YUCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OelCMBUI.

Jecamuunwvie opoou

IIpeoOpa3oBanue necATUYHBIX ApoOeil B 0ObIKHOBEHHBIE. CpaBHEHHE AECATHUHBIX apobeit. CroxkeHue u
BBIUUTAHUE JIECATUYHBIX ApoOeil. OkpyrieHune NecATUYHBIX ApoOeil. YMHOXKEHHEe U JelieHHE AeCATHYHBIX
npobeit. I[Ipeobpazosanue 06bIKHOBeHHBIX Opodell 8 Decamuunbie Opoou. Koneunvle u beckoneunvie oecamuumvle
opoou.

Yucna. Payuonanvusle uucna

MHOXecTBO palMOHATbHBIX 4Hceld. CpaBHEHHE PALMOHAIBHBIX 4dMcen. J[efcTBHA ¢ palMoHATbHBIMU
yuciamu. [lpedcmasnenue payuorHaibHO20 Yucia 0ecimuiHol 0poosio.

/Jlpobno-payuonansvnie gvipasrcenus

[IpeoOpa3oBanre APOOHO-IMHENWHBIX BBIPAXKEHH: CIOKEHUE, YMHOXKEHUE, JIeleHUe. AncebOpauieckas
opodwb. Coxpawenue aneedpauneckux opooeu. Ilpusedenue ancedpaudeckux opodei Kk obujemy 3HameHameinro.

ﬂEIZCWZGM}Z C cwze6pauuecz<umu ()p06}lﬂ/l1/l CJIOJICEHUE, eblUUmMAaHue, YMHOINCERUE, 0€Jl€HM€, 8036e0eHUe 8 CINENEHb.



«JleiicTBUTEeIBLHBIE Uncaa». OTpadoTka 3amay Ne 7 KUM OI'D.

Payuonanvusvie uucna

N3o0pakeHne uwncen Ha 4YUCIOBOW (KoopauHaTHOHM) mnpsiMod. CpaBHeHue uwmcesl. Monynp 4Yucia,
reoMeTpuyecKas MHTepIpeTaus Moayas yncia. J(edcTBUs ¢ MOJNOXKUTEIbHBIMU U OTPUIATEIbHBIMUA YUCIIAMHU.
MHOK€eCTBO LENBIX YHCEIL.

Koopounama mouku

OCHOBHBIE MOHSATUS, KOOPOUHAMHDBIU 1YY, pACCMOsIHUE MeucOy moukamu. Koopounamol mouxu.

Hppayuonanvusie yucna

[TonsiTre uppanuonanbHOro yrcia. Pacro3naBanue HppanoHaNIbHBIX YUCET.

Mnoorcecmeo oelicmeumenvuvix Yucei.

«IIpeoGpa3zoBanue anredpanyecKux BoipazkeHuii». Orpadorka 3agau Ne 8§ KUM OI'D

Hppayuonanvuvie uucna

[TonaTue uppanuoHanbHOro yrcia. PacriosHaBanue uppaoHalbHbIX yncell. [Ipumepsl Joka3aTenbCcTB B
anreope. [elicmeus ¢ uppayuoHanbHbIMU YUCIAMU. YMHOJICEHUE, 0elleHue, 8036e0eHUe 6 CINeNeHb.

Mnooicecmeo OeticmeumenvHvix yucel.

«YpaBHeHus U HepaBeHCTBa». OTpadoTtka 3amad Ne 9 KUM OI'D.

Pagencmea

UucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO C MEpEMEHHOM.

Ypasnuenusn

[lonsiTe ypaBHEHHMS W KOpHS ypaBHeHUs. [Ipeocmasnenue o pasnocunvHocmu ypasnenuti. Qonracmo
onpeoeneHus ypasHerus (061acms 0ONYCMUMbBIX 3HAYEHUL NepeMeHHOl).

Jluneiinoe ypagnenue u e2o kKopnu

Pemenne nMHEMHBIX ypaBHEHUH. JluHelinoe ypaenenue ¢ napamempom. Konuwecmeo xopueil aunetinoz2o
ypasHenus. Pewenue nunelnbiX ypasHeHuil ¢ napamempom.

Keaopammnoe ypasnuenue u e2o kopnu

KBanpatnsle ypaBHeHus. HenonHble kBagpaTHble ypaBHEHMs. JJMCKpUMUHAHT KBaJpaTHOTO ypaBHEHUS.
dopMyna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, oopamnas meopeme Buema. Pemenue
KBaJIpaTHBIX YpaBHEHUM: HCIIOJIb30BaHUE (POPMYJIIBI JJIsi HaXOXKICHUSI KOpHEH, epaghuueckuii memoo peuieHus,
pasnodiceHue Ha MHoxcumenu, noobop KOpHell ¢ UCNONb3osanuem meopemvl Buema. Konuuecmeo kopmeii
K68AOpAmMHO20 YPAGHEHUs 8 3A6UCUMOCTU Om e20 Ouckpumumanma. bukeadpammuvie ypaenenus. YpasHnenus,
ce00uUMble K TUHEUHbIM U KeaopamHbiM. Keaopamuvle ypasuenus ¢ napamempom.

/Ipoono-payuonanvnsie ypagnenus

Pemenue mnpocTedmmx IpoOHO-TMHEHHBIX YpaBHEHUH. Peuwenue OpoOHO-pAYUOHANLHBIX VPAGHEHUU.

Memoovl pewienus ypaguenuii: mMemoosvl pa6HOCUIbHBIX NPE0OPA308aHULL, MEeMOO 3aMeHbl NePpeMeHHOU,

epagpuyeckuii memoo. Hcnonvzosanue ceolicme yHKyull npu peutenuy ypasHeHuu.

Ipocmetiwue uppayuonanshvie ypagnenus euoa | f (x) =a, \/f (x) = \/g (x) .




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

«BepositHOCTBb coObITHII» OTpadoTka 3amaau Ne 10 KUM OI'D.

Chyuaiinvle coovimus

CrnyuaiiHble OMNBITHI (IKCHEPUMEHTHI), dJIEMEHTapHbIe ciy4aiiHble coObITHs (HMcXoibl). BepostHocTH
JJMeMEHTapHBIX COObITHI. COOBITHS B CIy4alHBIX SKCICPUMEHTAX M OJArOMpHSTCTBYIONINE AJIEMEHTAPHBIC
coObITHs. BeposiTHocTH cimydaiiHBIX cOOBITHI. ONBITBI C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Kmaccuueckue BEPOATHOCTHBIC OIIBITHI C UCIIOJIB30BAHUEM MOHCET, KY6I/IKOB.

«®ynkuuu u rpapuxm». Otpadotka 3amad Ne 11 KUM OI'D.

Dyukyuu

IHonamue ¢pynxkyuu

JlekapTOBbI KOOPAWHATHI Ha IUIOCKOCTH. POpMHUpOBaHUE MPEACTABICHUNA O METApPEIMETHOM IMOHITHU
«koopanHaThl». CriocoObl 3amanust QyHKIHMA: aHATUTHYECKUH, rpadudeckuii, Tabmuaneiid. ['paduk dyHKImmM.
[Tpumepsl GyHKIUH, MOMydyaeMbIX B IMPOLIECCE HCCIEIOBAHUS PA3IMYHBIX pealbHBIX MPOILECCOB U PEIICHHUS
3amay. 3HaueHue pyHkuuu B Touke. CBoMCTBa (QyHKIMIL: 007acTh ONMpPEEIeHUs, MHOXECTBO 3HAUCHUH, HYIIH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YemHOCMb/HeyemHOCmb, TPOMEKYTKHA BO3pacTaHUs M YOBIBAaHHsI, HANOOJIbIIee
¥ HauMeHbInee 3HaueHus. VccnenoBanue GyHKIMK 1O ee rpaduKy.

Juneitnasa ghynkyun

CpoiictBa 1 rpadux nuHeitHOW ¢GyHKIUU. YTiIoBoi kodd¢uuueHT npsmoil. Pacnonoxkenue rpaduka
JUHEHHONW (QYHKIMM B 3aBUCUMOCTH OT €€ YIJOBOro KO3(QQUIMEHTa U CBOOOJHOTO uieHa. Haxoowoenue
Ko3ghhuyuenmos nunetiHot GYHKYuu no 3a0aAHHLIM YCIOBUAM: NPOXOHCOEHUE NPAMOU yepe3 06e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPIAMOLL Yepe3 OAHHYI0 MOYKY U NaAPAaNlelbHOU OAHHOU NPAMOU.

Keaopamuunan ¢pynxyusn

CpoiictBa M rpaduk KkBagpaTHuHoM ¢yHKUMM (mapabona). [locmpoenue cpaguka KeadpamuyHouU
@dyHKkyuu no moukam

Oopamnas nponopuuoHaILHOCHb

k
CoiicTBa GyHKINH y = k y = —. I'unepbomna.
X x

«IlocaenoBarenbHOCTH M Mporpeccum» Otpadotka 3aaad Ne 12 KM OI'D. (1 gac).

Ilocnedosamenvnocmu u npozpeccuu

UucnoBas  mocienoBaTeNIbHOCTb.  lIpuMepbl  4MCIOBBIX — MOCJENOBaTENbHOCTEH.  beckoHeuHble
MOCJIeIOBATEILHOCTH. ApudMeTHYECKas MPOTpeccus U €€ CBOMCTBa. [ 'eomeTpudeckas nporpeccus. Dopmyina

00uezo unenHa u Cymmul 1 NePEbIX YIeHO8 apupMemuyecKoll u 2eoMempuyecKoll npocpeccuti

«UmucnoBble H OyKkBeHHbIe BbIpa:keHus»». OTpadotka 3agad Ne 13 KM OI'D.
Yucnoevie u Oykeennble 6blpaiceHus
Bripaxkenue ¢ nepeMeHHoi. 3HaueHue BelpakeHus. [loicTaHoOBKa BeIpaskeHUH BMECTO EPEMEHHBIX.

ll ejibleé 8blpaAHCeHUA



CreneHp ¢ HaTypalbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3zoBaHus BBIpAKEHUM, COIEPIKAIINX
CTETEHU C HAaTYPaJIbHBIM [TOKa3aTeJIeM.

OnHouneH, MHorowieH. JIeWcTBUS C OJHOYIEHAMM MW MHOTOWICHaMHu (CJIOKEHHE, BBIYMTAHHE,
yMHOkeHHUE). DOopMynbl COKpAIlEHHOTO YMHOXKEHMs: Pa3HOCTh KBAJpaToB, KBaJgpaT CYMMbl M pPa3HOCTH.
PaznokeHre MHOTOW/eHA Ha MHOMHUTENIM: BBIHECEHHE OOIEro MHOXUTEIS 3a CKOOKHM, TpYIIHUPOBKA,
pUMeHeHHe (HPOPMYII COKpAIllEHHOTO YMHOKeHUs. KBaipaTHbIi TpexuseH, pa3ioKeHue KBapaTHOTO TpexyusieHa

Ha MHOXXHTCIIN.

«IIpakTHyeckue pacyersl no gpopmyaam» Orpadbotka 3agau Ne 14 KM OI'D
BeipaxkeHnue ¢ nepeMeHHOM. 3HaueHue BelpakeHus. 1loicTaHOBKa BBIpa)KEHNUH BMECTO IEPEMEHHBIX.
Llenvie svipasicenusn
Crenenb ¢ HaTYpaJbHBIM IIOKa3aTeleM U ee CBOMCTBa. [IpeoOpazoBaHus BEIPAKEHUHN, COJEPIKALIIX
CTEIEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.
OnHouneH, MHorowieH. JleificTBus ¢ oOJHOWIEHAMHM U MHOrowieHamMH (CIOXKEHHE, BBIYUTAHMUE,

yMHOeHUE). PopMyJibl COKPAILIEHHOTO YMHOKEHHUS.

«Cucrembl HepaBeHCTB». OTpaboTka 3aaa4y Ne 15 KM OI'D.

Cucmemul Hepasencme

CucreMbpl HEpaBEHCTB C OJHOM INepeMeHHOW. PelieHue cUCTEM HEPaBEHCTB C OJHOW IEPEMEHHOM:
JTMHEUHBIX, Kgaopamublx. VI300pakeHne penieHns CUCTEMbI HEPABEHCTB Ha YMCIIOBOW MPSIMO. 3amuch penmeHus

CUCTCMBbI HCPABCHCTB.

«I'eomeTpuueckue purypol. Yriab». Orpadorka 3agay Ne 16 KUM OI'D.
Benuuunu
Bennuuna yrna. I'pagycHas mepa yria.
Tpeyzonvnux

CaoiicTBa paBHOOEIPEHHOT 0 TpeyrojbHUKa. BHenHui yron Tpeyronbauka. CyMMa yriioB TpeyrojbHUKa

«I'eomerpuueckue gurypsl. Jaunb. Otpadotka 3amgay Ne 17 KUM OI'D

Duzypvi 6 zeomempuu u 6 OKpysHcarouiem mMupe

I'eomerpuueckast ¢urypa. BHyTpenHsas, BHemHss obnactu ¢urypsl, rpanuna. Jlunuu u obimactu Ha
wiockocTd. Beimykiias u HeBbinykias ¢urypsl. Ilnockas u Herockast gurypsl. Ilonarue Benuuunsbl. J[muHa.
W3mepenue bl EMUHUIBI H3MEpEHUS TTMHBI

Brigenenue cBoiictB 00bexToB. OpMUpOBaHKE NMPEACTABIECHUI O METAIPEIMETHOM MOHATUU «PUTYpay.
Touka, oTpe3ok, mpsimas, Jyd, JIOMaHasi, IUNIOCKOCTb, yrojl, OMCCEKTpHUCa yIila M €€ CBOWCTBA, BUABI YIJIOB,
MHOT'OYTOJIbHUKH, OKPY>KHOCTb M KPYT.

OceBas cummMeTpus reomerpuueckux ¢puryp. LlenTpanbHas cHMMETpHUs TeOMETPUUYECKUX (QUTYP.

«Ilmomaas MHOTOYTOJILHUKA». OTpadoTka 3a1ad Ne 18 KMIM OI'D

I/Ismepenu;z U 6bIHUC/ICHUA



[Tnomaau. ®opmyssl IIIOMIAANM TPEyroJibHUKA, MapajuieiorpaMma M €ro 4acTHBIX BHUIOB, TpareluH,
¢dopmyna I'epona, ¢dopmyna MIOMAaau BBIIYKJIOTO YETHIPEXYTOJIbHUKA, (OPMYIbl JIMHBI OKPYXHOCTH U

TUTOIIAN Kpyra

«HW3mepenusi u BeruucjaeHus». Orpadorka 3amau Ne 19 KM OI'D.

H3mepenus u eviuucnenusn

[Tnomamu. @opmyisl TUIOMIAA TPEYroJbHHUKA, MapajuieiorpaMMa M €ro YacTHBIX BHUIOB, TpaIlelluy,
(bopMyIa IO N BHITYKIIOTO YEThIPEXYTOJIbHUKA, OPMYIIBI [UTMHBI OKPYKHOCTH U TUTOIaau Kpyra. [lnomanp
MPAaBUILHOTO MHOTOYTOJIBHUKA.

Teopema Ilucdaropa. TpuUrOHOMETPUYECKHUE COOTHOIIEHUS B MPSIMOYTOJIBHOM  TPEYrOJIbHUKE.

Tpuronomerpuyeckue pyHKIUHU yTia.

«Teopernyeckue acnekTb». OTpadoTka 3ama4 Ne 20 KUM OI'D.

Teopernyueckue aceKThl, TEOPEMbI, aKCHOMBI, OTIPEACTICHNS, ()OPMYJIIBI, IEMMBI.



TemaTnyeckoe NJaHUPOBaHHE Kypca

Tewma 3anaTHA
(Ne 3amanust B KUM)

OcCHOBHBIE BUIBI ACATEIHPHOCTH YHAIIAXCS

Koma-Bo
9aCcoOB

Boruncnenus u mpeodpazoBanus (6
3amanne KMM)

Brmonsstor apudmerrnueckue 1eicTBus ¢
palMOHAIbHBIMU YHCIIAMH, BBIYHACIISAIOT 3HAYCHHUS
YHUCJIOBBIX BBIPAKEHUMU, IEPEXOIAT OT OJHOU
(opMBbI 3anHCH YKCIIa K APYron

JeiictBuTenbabie uncia (7)

N300pakaroT ynciia TOYKaMy Ha KOOPAWHATHOMN
IIPSIMOW, CPAaBHHUBAIOT IEHCTBUTEIIBHBIC YUCIIA,
BBINOJIHSAIOT BBIYMCICHHS U IPEOOPa30BaHUS,
BBIITOJIHSAIOT IPUKUIKY PE3YyJIbTaTa BEIYUCICHUMN.

[TpeobpaszoBanus anredpandecKux
BeIpaskeHuii (8)

BBINONHAIOT BEIYUCIECHHS U TIPE0Opa30BaHUs
apu(pMeTHYECKUX BbIPAXKEHUH, IPUMEHSIOT
CBOMCTBa apu(hMETHUECKUX KBaIPATHBIX KOPHEH
JUTSI IPeoOpa30oBaHus BHIPAKECHUM

VYpaBuenus u HepaBeHcTBa (9)

Pemrarot nuHelHbBIE U KBaJPATHBIE YPABHEHUS C
OJIHOM IIEpPEMEHHOM, HEPAaBEHCTBA C OJHON
IIEPEMEHHON U UX CUCTEMBI

Oyukiuu u rpaduku (11)

CTposT ¥ YnNTArOT rpaduKN pa3IHIHbINA QYHKIHH,
YUTAIOT TpauKy (GYHKIHIA, ONMCHIBAIOT C
MOMOIIBI0 (DYHKIMNA PA3TUYHBIC 3aBUCUMOCTH
MEKIY BEIMYMHAMH, HHTEPIPETUPYIOT Tpaduku
3aBUCUMOCTEN

YuciioBbie 1 OYKBEHHBIE
BeIpaskenus (13)

BoinonHstoT npeodpazoBaHus anreOpandyeckux
BBIPQ)KEHUH, HAXOAST 3HaUeHUs! OyKBEHHBIX
BBIPAKEHUI, OCYLIECTBIISASI HEOOXOIUMBIE
10/ICTAHOBKHU

IIpakTHueckue pacyeTsl 1o
hopmynam (14)

OcCyecTBISAIOT pacyeThl 10 (hopMyiam,
BBIPA)XAIOT 3aBUCMOCTH MEX/y BEIMUMHAMM,
BBIUUCIISIOT 3HAUEHUS YHCIIOBBIX BBIPa)KEHUI

[TpakTHKO-OpUEHTHPOBAHHBIC
3aganus (1-5)

BhInonHAIOT BRIYUCIEHNS U TIPeoOpa3oBaHUs,
OCYHIECTBJISIOT MPAKTUYECKUE PACUYETHI, CTPOAT U
HCCIEAYIOT MAaTEMaTUYECKUE MOJECIIH,
HCIOJIb3YIOT IPUOOpPETEHHBIE 3HAHUS U YMEHUS B
MIPAKTUYECKOU NEeATEIbHOCTH

['eomeTpuueckue GuUrypsl. Yrisl
(16)

Belnonnser neicTBus ¢ reOMEeTpUYECKUMU
¢urypamu, pemaroT MmIaHUMETPUUYECKUE 3a1a4u
Ha HaX0XKJIEHHE T€OMETPUUYECKIX BEJIMUMH (YIJI0B)

10

I'eomerpuueckue purypsl. JnHel
(17)

Pacnio3narot reomerpuueckue Gpurypsl Ha
IUIOCKOCTH, Pa3IMYaroT UX B3aMMHOE MOJIOKEHHE,
1300pakaloT reoMeTpUdYeckre (PUrypbl, perarT
IUTAaHUMETPUYECKHE 3a/1a4 Ha HaXO0X/IeHHE
reOMETPUUYECKUX BEJIMYUH (IJIMH, YTIIOB)

11

[Tnomaap MaOrOyroasHuKa (18)

Pacrnio3nator reomeTrpruueckue GUrypbl Ha
IJIOCKOCTH, PEIIAOT INIAHUMETPUUECKHE 3aaun
Ha HAXO0XACHHUEC TCOMETPUUCCKHUX BCIINUYUH
(momraneit), OCyIECTBISAIOT PacyeThl MO

bopmynam

12

W3mepenus u BbruuciieHus (19)

OnpenensroT KOOpANHATHl TOYKHU IIJIOCKOCTH,
IIPOBOJAT ONEPALIUU HAJl BEKTOPAMU, BBIUYUCIIIOT
JUIMHY 1 KOOPJUHATBI BEKTOPA, YTOJ MEXIY
BEKTOPAaMH, CHHYC, KOCHHYC Y TAHT'€HC yTIJla

13

Teopernueckue acrekTsl (20)

[IpoBoaAT nOKa3aTENbHBIE PACCYKACHMUSI,




OIICHUBAIOT JIOTUYCCKYIO IMPABUIIBHOCTDH
paccyXIeHHIA, paCTIO3HAIOT OIIMOOYHBIE
3aKJIFOUYCHHUS

14 | Cucremsl HepaBeHCTB (15) PematoT ypaBHeHU s, HEpaBEHCTBA U UX CHCTEMBI, 2
15 | BepostHOCTh coObITHI (10) HaxoasT BeposSTHOCTh CITydailHbIX COOBITHI B 2
MIPOCTEUIINX pacueTax
16 | [TocnenoBarenbHOCTH M Nporpeccur | PacmosHaioT apudmeTndeckue 1 reoMeTprHIecKue 2
(12) MPOTPECCUH, PEIIAIOT 33/1a49H C IPUMEHEHUEM
(bopMyIIBI 00IIETO WiIeHA U CYMMBI HECKOJIBKUX
YJICHOB MIPOTPECCUU
17 | Pabora ¢ KM (uacts 1) 2
Utoro 34




ITosicHuTEIbHASA 3aNIHCKA

Ha ypokax Ouosormum B 9 Kjaccax HEIOCTaTOYHOE KOJMYECTBO YacOB OTBEACHO I TIIATEIbHOU
0TpabOTKM 3HAaHUHN U yMeHUH 6a30Boro ypoBHs. C 3TOH Lebl0, IPU MPOBEICHUM I'PYIIIOBBIX 3aHATUH 0co0oe
BHUMAaHHE LEIeCO00pa3HO YAETUTh MOBTOPEHUIO W 3aKpEIUICHHIO Haubojee 3HAYMMBIX M Hauboisee ciabo
YCBAaMBAaEMBIX UIKOJbHUKAMU 3HAHMM W3 OCHOBHOM IIKOJBl, H3Y4a€MbIX Ha 3aKJIIOUUTEIBHOM JTare
Ouosiornyeckoro oOpa3oBaHUSA: O KiIacCU(UKALUU OPraHUYECKOr0 MHUpPA, €ro HCTOPUYECKOM Ppa3BUTHUH,
0COOEHHOCTSIX CTPOEHUS M >KU3HENESITEIbHOCTH OPraHM3MOB pa3HbIX LAPCTB JKUBOM NpUPOIBI, a Takke
BOIIPOCOB 3KOJIOTUHM, OHTOT€HE3a, CEJIEKLIMH, KIETOYHOW, HBOJIIOLIMOHHOW, XPOMOCOMHOM TEOpHil, BOIIPOCOB
aHTporioreHe3a, Kpome T0oro, mpu M3y4yeHHH COOTBETCTBYIOLIMX pa3JeNIOB CJEIyeT OOpaTUTh BHUMaHHE Ha
(dbopMHpOBaHKE y y4alllUXCs YMEHMH paboTaTh ¢ TEKCTaMH, PUCYHKaMH, WIIIOCTPUPYIOIIUMHU OHOJIOTHYECKHE
OOBEKTHI U MTPOLIECCHI.

VYuurtsiBas pe3yibTaThl aHaIN3a 3K3aMEHYEMbIX Ha MPOTSYKEHUH HECKOJIBbKUX JIET IpU noAaroroske k OI'D
cieayer oOpaTUTh BHHMAaHME Ha 3aKpeIUieHHe MarepHuaia, KOTOpPbIM €XEroJHO BbI3bIBAECT 3aTPyIHEHHUS:
XMMHYECKas OpraHu3alus KJIETKHU; OOMEH BEIIECTB M IPEBpAllleHUE SHEPruM; HeHporymopainbHas peryssiius
(U3NONOTHYECKUX TPOLECCOB, NPOTEKAOIINX B OpPraHU3ME YeJOBEKa; CII0COOBI  BHI000pAa30BaHMS,
OIpe/ieNIeHUE ABMXKYIIMX CHUJI U PE3YJbTaTOB HBOJIOLMHU, MyTeH M HANpaBICHUI 3BOJIOLMOHHOIO Ipoliecca,
apoMop(}o3bl y KOHKPETHBIX TPYII OPraHU3MOB; OCOOCHHOCTU MUTO3a U Meii03a, POTOCHHTE3a U XEMOCHHTE3A,
OMoreoleHo03a U arpoleH03a, XapaKTepUCTHKA KJIACCOB MOKPHITOCEMEHHBIX PACTEHUN, TO3BOHOYHBIX KUBOTHBIX.
Ocoboe BHHUMaHHME CclEAyeT YIeIuThb (OPMUPOBAHMIO Yy ILIKOJIBHUKOB YMEHHUH OOOCHOBBIBaThH CYIIHOCTb
OMOJIOTMYECKHX IMPOLIECCOB U SIBJIEHUMN, HACIEICTBEHHOCTH U U3MEHYMBOCTH, HOPM U MPaBUJI 310pOBOro oOpasza
KU3HU, TOBEJCHUS YeJOBEeKa B IPHUPOJIE, MOCIEACTBUN TTI00AIbHBIX M3MEHEHHH B Onocdepe; ycTaHaBIUBATH
€IMHCTBO U 3BOJIIOLIMIO0 OPIraHUYECKOI0 MUPA, B3aUMOCBSI3b CTPOCHHUS U (PYHKIMH KIIETOK, TKaHEel, OpraHu3Ma u
OKpyKalollei  Ccpefbl;  BBIABIATH  NPUYMHHO-CIEACTBEHHBIE CBsI3W B npupozae;  (HopMyaupoBaTthb
MHPOBO33PEHYECKHE BBIBOJIbI HA OCHOBE 3HAHUN OMOJIOTUYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH.

B xoxe rpynmoBbIX 3aHATUH cilenyeT yIensTh OOJbIIOe BHUMAaHHWE (OPMUPOBAHUIO MPEIMETHON
KOMIIETEHTHOCTH (IPUPOAOOXPAHHOU, 370poBbecOeperaromief, McCciIeoBaTeNbCKoi), (HOPMUPOBAHUIO Yy
ydanmxcs
yMeHHI paboTaTh C TEKCTOM, PUCYHKAMH, CXEMaMHM, U3BJIEKATh U aHAJIM3UPOBATh UH(DOPMALIMIO U3 PA3TUUYHBIX
ncToyHUKoB. CPopMHUpPOBaTH YMEHHE YETKO U KPATKO, [0 CYLIECTBY BONPOCa MUCbMEHHO M3JIaraTh CBOU MBICIIU
IIPU BBIMOJIHEHUH 33JJaHUN CO CBOOOTHBIM pa3BEPHYTHIM OTBETOM.

Kypc paccunran Ha oOydaronuxcs 9 kinaccoB. 3aHatus npoBoasaTcs 1 pa3 B Henemo no 1 yacy. Kypc paccuntan
Ha 1 rox, Bcero 34 yaca.

B kauecTBe TeKymlero KOHTPOJs 3HAHMM M YMEHMHA OOydYalolUXcs MPeIycCMOTPEHO IPOBEACHUE
IIPOMEXKYTOUYHOTO TECTUPOBAHUS MO MPONIECHHBIM TEMaM, UTOrOBasl MPOBEPKA 3HAHWN — B BUJE BBIIOJHEHUS
JEMOHCTPAIIMOHHBIX BapraHToB OI'D 3a TEKyImMii ¥ MpOIIeAINiI To/a.

Ilean: [ToarotoBka k ycnemHou caade OI'D oOyuaromuxcs 9 kimaccos.



3agaum:

MOBTOPUTh M 3aKPEIHUTh HauOOJIee 3HAYUMBIC TEMBbI M3 OCHOBHOM INKOJBI M3ydaeMbIe Ha 3aKJIFOUUTEIHBHOM
aTamne o0Iero GMOJIOrMIeCKOro 00pa3oBaHus;

3aKpENUTh MaTepual, KOTOPBIN €XKET0THO BBI3BIBACT 3aTpyAHCHUS Tipu caade OI'D;

(dbopMHUPOBATh Y 00YJAIOIIMXCS YMEHHS pad0TaTh C TEKCTOM, PUCYHKAMH, CXEMaMH, U3BJICKATh U aHATM3UPOBATH
MH(OPMAIIHIO U3 PA3TTUIHBIX UCTOYHUKOB;

HAy4YUTh YETKO M KPATKO, IO CYIIECTBY BOIPOCA MMCbMEHHO U3JIaraTh CBOM MBICIH IPH BBITIOJHCHUH 3aJaHUI

CO CBOOOZHBIM Pa3BEPHYTHIM OTBETOM.

TpeOoBaHMsI K YPOBHIO MOATOTOBKH y4AIMXCS
B pezynomame usyuenusa Kypca odyuarouwuii 00axcen
3HATH/IOHUMATh
HpU3HAKU O0uoN02UUecKUX 00beKmoe. >XKUBBIX OPraHU3MOB; T€HOB M XPOMOCOM; KIJIETOK M OpPraHU3MOB
pacTeHuii, )KMBOTHBIX, TPUOOB M OaKTepHil; MOMYJISAIUi; SKOCUCTEM M arpol’KocucTeM; Ouochepsl; pacTeHuw,
KUBOTHBIX U TPUOOB CBOETO PErHOHa;
CYUIHOCMb OUON02UYECKUX npoyeccos. OOMEH BEUIECTB M MPEBpAIlleHUs HSHEPruu, MHUTaHUE, JbIXaHue,
BbIIETICHUE, TPAHCIOPT BEILIECTB, POCT, pPAa3BUTUE, PA3MHOKEHHE, HACIEACTBEHHOCTh U HW3MEHYHMBOCTH,
PEryNALus KU3HEIEATEIbHOCTH OPTaHu3Ma, Pa3ApaKMMOCTh, KPYTOBOPOT BEIIECTB U MPEBPAILLECHUS YHEPTHH B
KOCHUCTEMAX;
0COOEeHHOCIU 0p2aHU3MA 4e€106€Ka, €TO CTPOCHUS, KU3HEACITEIHbHOCTH, BBICIICH HEPBHOM AEATEIBHOCTH U
MOBEJICHUS;
yMeTh
00vAcHamy: ponb OuWonoru B (HOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHUpPaA, B
MPAKTUYECKON NESITENIbHOCTH JIIOJIEH U CaMOro y4YeHHKa; POJICTBO, OOIIHOCTH MPOUCXOKICHUS M IBOJIIOIUIO
pacTeHU U JKMUBOTHBIX (Ha IPUMEPE COMOCTABIEHUS OTACIBHBIX TPYII); POJIb PA3IMUYHBIX OPTAHU3MOB B KH3HU
YeloBeKa U COOCTBEHHOW AESITENbHOCTU; B3aMMOCBS3M OPraHW3MOB U OKpY’KaIoIIeH cpeibl; OHMOIOTHYECKOro
pa3zHooOpa3usi B COXpaHeHUU Ouocdepbl; HEOOXOAUMOCTh 3aIIUTHI OKPYKAIOIIEH Cpebl; POJCTBO YEIOBEKa C
MJIEKOITUTAIOIINMH XKUBOTHBIMH, MECTO M POJIb YEJIOBEKA B MPHUPOJIE; B3aUMOCBSI3M YETIOBEKA U OKPYKaroIIei
Cpelbl; 3aBUCUMOCTh COOCTBEHHOTO 3/IOPOBbSI OT COCTOSIHHSI OKPY>KAIOIIEH CPEbl; MPUYUHBI HACIEACTBEHHOCTH
U M3MEHYHMBOCTH, MPOSIBICHUS HACIEICTBEHHBIX 3a00JeBaHU, UMMYHHTETA Yy 4YEJIOBEKa; POJIb TOPMOHOB M
BUTAMHHOB B OpPraHU3ME;
PACnO3HABAMb U ORUCHIGANb: HA TAOJINIIAX OCHOBHBIC YACTH M OPTaHOWIBI KJIETKH, OPTaHbI U CUCTEMBI OPTAaHOB
YeJIOBEKAa; Ha XUBBIX OOBEKTAaX W TAOJWIIAaX OPraHbl IIBETKOBOTO PACTEHHS, OPraHbl U CUCTEMBI OpPraHOB
KUBOTHBIX, PACTEHUS Pa3HBIX OTAENIOB, )KUBOTHBIX OTJIEIHHBIX THUIIOB U KJIACCOB; HanOolee pacipoCTpaHEHHBIC
pacTeHHss U JKUBOTHBIX CBOEUW MECTHOCTH, KYJIbTYpHBIE DACTE€HUS M JOMAIIHUX >XUBOTHBIX, CheJOOHBIE U

SAJOBUTBIC FpI/I6BI, OIIACHBIC IJI Y€JIOBCKA PACTCHUSA U )KUBOTHEIC,



6b1A61AMb  M3MEHYMBOCTH OPraHU3MOB, NPUCHOCOOJNECHUS OpPraHu3MOB K cpeae OOWTaHMSA,  THUIIBI
B3alMOJICICTBUS pa3HbIX BUJIOB B 3KOCUCTEME;
cpasnueamp OUOIOTHYECKHE OOBEKThl (KJIETKH, TKaHH, OpraHbl M CHCTEMbl OpPraHOB, OPIaHU3MBI,
IIPEJCTaBUTENIEH OTAEIbHBIX CUCTEMAaTHUECKUX I'PYIII) U JeJaTh BHIBOJbI HA OCHOBE CPABHEHUS;
onpedenams TPUHAUICKHOCT OWOIOTHYECKUX OOBEKTOB K OINpPEICNCHHONH CHCTEMaTHYecKOW TpyIe
(xmaccudukarms),
ananuuposams U oyeHueamy BO3JEHCTBUE (AKTOPOB OKpPYXKAOLIEH cpelbl, PaKTOPOB PUCKAa Ha 3/10pOBbLE,
HOCJIEJICTBUM 1€ATEIbHOCTH Y€I0BEKa B 3KOCHCTEMAaX, BIMSHUE COOCTBEHHBIX ITOCTYIKOB Ha KUBbIE OPraHU3Mbl
U DKOCHCTEMBI;
npPo6OOUMb CAMOCMOAMENbHBIIU NOUCK OUOI02UYECKO UHGOpMayuu: HAXOOUTh B TEKCTe YydeOHHMKA
OTJIMYUTEIIbHBIE MPU3HAKK OCHOBHBIX CHCTEMATHUYECKUX TPYII; B OMOJIOTMYECKUX CIOBApSAX U CIPAaBOUYHMKAX
3HA4YCeHUs1 OMOJIOTHYECKUX TEPMHHOB; B PA3JIMYHBIX HCTOYHHKAX HEOOXOAUMYI0 HH(POPMALUIO O IKHUBBIX
opranu3Mmax (B TOM YHCJI€ C UCIOJIb30BaHUEM HH(POPMALIMOHHBIX TEXHOJIOIHH).

Conep:xkanue
ITpu3Haku OuoOJOrMYECKUX OOBEKTOB HA Pa3HBIX YPOBHAX OpraHusanuu xuBoro. KierouHoe cTpoeHue
OpPraHM3MOB KaK J0Ka3aTeJIbCTBO UX POACTBA, €IMHCTBA KUBOH mpupoabl. LlapctBo bakrepuun. Lapcro I'pulsi.
HapctBo Pacrenns. LlapctBo XXuBotHbie. OOmmii 1U1aH CTPOEHUS M MPOLECCH KU3HEACATEIbHOCTH. CX0JCTBO
4eJI0OBEKa C JKUBOTHBIMA U OTIMYME OT HUX. Pa3MHOXKEHME U pa3BUTHE OpraHM3Ma  4YellOBEKa.
HeliporymopanbHas peryisnus NpoLecCOB KU3HEAEATENBHOCTH opranu3ma. Omnopa u aBuxeHue. BHyTpeHHsI
cpena. Tpancnopt BemectB. [Tutanue. [pixanue. OomeH BemecTB. Boigenenue. [lokpoBsl Tena. Opranbl 4yBCTB.
[lcuxonorus m mnoBeaeHue uenoBeka. CoOMOEHHE CAaHUTAPHO-TUTMEHWYECKHMX HOPM U IpaBWJI 370pPOBOTO
obpasza xwu3HU. [IpuéMbl okazaHus mepBoi JoBpaueOHOM momouy. BiusHue skomormyeckux (GakTopoB Ha
OpraHu3Mbl. DKOCUCTEMHAsl OpraHM3alus >kKuBoil npupozasl. buochepa. Yuenue 06 3BoNOIMM OPraHUYECKOTO
Mupa. Mcnonp3oBaHue MOHATUIHOTO ammapara U CUMBOJMYECKOTO SI3bIKa OMOJOTMH; TPAMOTHOE MpPHUMEHEHUE
Hay4YHBIX TEPMHUHOB, MOHSATUHN, TEOPUH, 3aKOHOB JUIsl OOBSICHEHHS] HAOJI0/IaeMbIX OMOJIOTMYECKUX OOBEKTOB,
sSBIeHUN W mporeccoB. Otpaborka mpuema: OOnagate mnpuéMaMu pabOThl MO KPUTHYECKOMY aHAIHU3Y
MOJyYeHHOM MH(OPMALMU U TOJIb30BaThCs MPOCTEHIINMHU crioco0amMu olieHKH e€ nocrtoBepHocTH. OTpaboTka
npuema: OO6nanate npuémamu paboThl ¢ MH(oOpMarueil OHOIOTHYECKOro COep)KaHus, MPEJCTAaBICHHOH B
rpaduueckoit gopme. OtpaboTka nmpueMa: YMeHHE NMPOBOIUTH MHOXKECTBEHHBbIH BbIOOp. OTpaboTka mpuema:
YMeHue npoBoIUTh MHOKECTBEHHBIN BbIOOP. OTpadoTKa mpremMa: 3HaTh MPU3HAKU OMOJOTHYECKHX O0BEKTOB Ha
pasHBIX YPOBHSX OpraHU3alMM XKMBOrO. YMEHHE yCTaHaBIUBaTh cooTBeTcTBHE. OTpaboTka mpueMa: YMeHue
OIIPEJIeNIATh MOCIE0BATEILHOCTH OMOJIOTHYECKUX TPOLIECCOB, sIBIEHUH, 00bekTOB. OTpaboTKa npuema: Y MeHue
BKJIIOUATh B OMOJIOrMYECKUN TEKCT MPOIYIIEHHbIE TEPMUHBI U MOHSTUS U3 YHCIa MpeanokeHHbIx. OTpaboTka
npuemMa: YMEHUE COOTHOCHUTh MOP(OJIOTHYECKHE MpPHU3HAKW OpraHW3Ma WM €ro OTHENbHBIX OpPraHOB C
NPEUIOKEHHBIMU MOJESIMHM IO 3aJaHHOMY anroputmy. OtpaboTka npuema: OOBACHATH pojib OHOJIOTMU B

(bopMHpPOBaHUN COBPEMEHHOI €CTECTBEHHOHAYYHOH KapTHHBI MHpPa, B MPAKTUYECKOH JEATEIbHOCTH JIOJACH.



Pacrio3naBaTh ¥ OMHCHIBATH Ha PUCYHKaX (M300paKCHHSIX) MPU3HAKH CTPOSHUSI OMOJIIOTMYECKUX OOBEKTOB Ha
pasHBIX YpOBHSX OpraHu3anuu >kuBoro. OtpaboTka mpuema: YMeHHe paboTaTh ¢ TEKCTOM OMOJIOTHYECKOTO
cojepkaHus (IOHMMaTh, CpaBHUBATh, 0000maTe). OTpaboTka npueMa: YMeHue padboTaTh CO CTaTHCTHYCCKUMU
JaHHBIMH, TIPEICTaBICHHBIMH B TabmuuHoi Qopme. OtpaboTka mnpuema: Pemarbe ydeOHbIE 3agauu
OMOJIOTUYECKOTO COAEP)KaHUS: MPOBOJUTH KAYECTBEHHBIE M KOJIUYECTBEHHbIC pacuéThl, JIeNaTh BBIBOABI Ha
OCHOBAHUU TOJYYEHHBIX PE3yIbTaTOB. YMEHHE OOOCHOBBIBATH HEOOXOIUMOCTH PAIIMOHAIBLHOTO U 370POBOTO
nutanud. 3adet 1. 3auet 2. 3aver 3. UTOroBoe TecTupoBaHue.

KanennapHo-teMaTnyeckoe njaHupPOBaHHE

Ne Tema Koxa-Bo
4acoB

[Tpu3Haku OWONOTHYECKUX OOBEKTOB Ha Pa3HBIX YPOBHSAX OPraHU3aIUU KHUBOTO 1

2 | KnerouHoe cTpoeHHe OpraHM3MOB KakK JIOKa3aTelbCTBO HMX POJCTBA, €IMHCTBA KMBOMN 1
HPUPOJIBI

3 | HapctBo bakrepun. LapctBo ['pubsl. Bupycsr 1

4 | HapctBo Pactenus 1

5 | LapctBo XXuBOTHBIE 1

6 | OOmwii 1aH CTpOEHUsI U MPOLECCHI JKU3HEAEATeNbHOCTH. CXO/ICTBO YeJOBEKA C )KUBOTHBIMU 1
Y OTJINYHE OT HUX. Pa3MHOXEHHE U pa3BUTHE OPraHu3Ma YeIOBeKa
HeiiporymopanbHas peryssius npoueccoB )KU3HEIEATENbHOCTH OpraHu3Ma 1
Onopa u JBUKEHUE 1

9 | Buyrpennss cpena. TpancnopT BelecTB 1

10 | [Muranue. pixanue. O6meH BemecTB. Brinenenue. [lokpoBsl Tema 1

11 | Oprasnsl uyBCTB 1

12 | Ilcuxonorus v NOBEJCHNE YeIOBEKa 1

13 | CobnrofeHne caHuTapHO-TUTHEHNYECKUX HOPM U ITPABUJI 3/10pOBOr0 00pa3a xu3HU. [Ipuémbl 1
OKa3aHMs IepBOi JoBpaueOHOM moMoIu

14 | BaustHMe 3KOJIOTMUYECKUX (PaKTOPOB Ha OPTaHU3MBI 1

15 | DxocuctemHasi opraHu3zanusi KWBOW Tmpuponbl. buocdepa. VYuenue 00 dBoMOIUN 1
OpPraHUYeCcKOro Mupa

16 | Mcnonb3oBaHne MOHATHHHOIO ammapara ¥ CHUMBOJIMYECKOTO S3bIKa OWMOJIOTHH; TPaMOTHOE 1
MPUMEHEHHE HAy4YHBIX TEPMHHOB, TIOHSATHH, TEOPHA, 3aKOHOB M OOBSICHEHHS
Ha0JI01aeMBIX OMOJIOTHUECKUX OOBEKTOB, SIBJICHUI U IPOIIECCOB

17 | Orpabotka npuema: Obnagare npuéMamMu pabOTHl IO KPUTUYECKOMY aHAIN3Y MOTy4YEeHHOM 1
MH(OpPMALIUHU U MOJIB30BAThCS MPOCTEHIINMU CIIOCOOAMHU OLIEHKH €€ TOCTOBEPHOCTHU

18 | Orpabotka mpuema: OOnagate npuémamu padboTsl ¢ uHPopManuel OHOIOrMYECKOro 1
coJiep KaHus, Ipe/ICTaBIeHHO! B rpadudeckoit popme

19 | OrpaboTka npuema: Y MeHUE MPOBOJAUTH MHOXKECTBEHHBIH BEIOOP 1

20 | OrpaboTka npuema: YMeHHE MPOBOAUTH MHOKECTBEHHBIH BHIOOD 1

21 | OrpaboTka mpuema: 3HaTh NPU3HAKU OHOJIOTUYECKUX OOBEKTOB HA pasHBIX YPOBHIX 1
OpraHu3aIMK KUBOT0. YMEHHE YCTaHABIMBATh COOTBETCTBUE

22 | OrpaboTka nmpuema: YMeHUE ONpeAesaTh MMOCIe10BaTeIbHOCTH OHOIOTHYECKUX MPOLIECCOB, 1
SBJICHUH, 0OBEKTOB




23

OtpaboTtka nmpuema: YMeHue BKIOYATh B OMOJOTHYECKHUM TEKCT MPOMyLIEHHbIE TEPMUHBI U
MIOHSTHSI U3 YUCIIA TIPE]I0KCHHBIX

24

OtpaboTtka npuema: YMEHHE COOTHOCUTH MOP(OIOrHUecKre MPU3HAKA OpraHU3Ma WA €ro
OTJIETIbHBIX OPTaHOB C MPEIJIOKEHHBIMUA MOJCIISIMU 110 33/ITaHHOMY aJITOPUTMY

25

OtpaboTtka mnpuema: OOBACHATH poib Ouojgoruu B (HOPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTHUHBI MUpPa, B IPAKTUYECKON AEATEIbHOCTH JtoJeh. Pacnio3HaBaTh
U OMHCHIBATh HA PUCYHKAX (M300pa)KEHUSIX) MPU3HAKUA CTPOEHUSI OMOJOTHYECKUX OOBEKTOB
Ha Pa3HbIX YPOBHAX OpraHU3aLUU KUBOTO

26

OtpaboTtka npuema: Y MEHUE UCTIOIh30BaTh HAYyYHBIC METOJbI C IENBbI0 HU3YUCHHS
OMOJIOTUYECKUX OOBEKTOB , SIBJICHUI M TPOIECCOB | HAOIIOJEHHUE , OMMCAHUE, IPOBEICHNE
HECJIOXKHBIX OMOJIOTHYECKUX IKCIICPUMEHTOB .

27

OtpaboTka npuema: YMeHne paboTarh ¢ TEKCTOM OHOJIOTHYECKOTO CO/IepiKaHusl (TIOHUMATh,
CpaBHUBATH, 0000IIATH)

28

OtpaboTka nmpueMa: YMeHHe paboTaTh CO CTATUCTUYCCKHUMHU JaHHBIMHE, IPEJICTABICHHBIMU B
TabIMIHOU (hopMme

29

OtpaboTka mpuema: Pemarp ydeOHbIE 3a7aud OMOJIIOTHYECKOTO COJEPYKAHMS: MPOBOIUTH
KaueCTBEHHBbIC M KOJUYECTBEHHBIC PACU€ThI, JENaTh BHIBOJABI HA OCHOBAHHUM TMOJYYCHHBIX
pe3yNbTaToB. YMEHUE 000CHOBBIBATh HEOOXOIMMOCTD PAIIIOHATIBHOIO U 3JJ0POBOTO MUTAHUS

30

Pa6ora 8 KMMax.
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