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TlosicHUTEIBLHASA 3aIMCKA

Hacrosimas  mporpamma BHEYPOYHOM JEATEIIBHOCTH COCTaBJIIEHA B COOTBETCTBUU C
TpeOOBaHUSIMU K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOM MHPOrpaMMbl  OCHOBHOI'O
o0uiero o6pa3oBaHus Ha OCHOBaHUHU:

1. ®3 Ne273 o1 29.12. 2012 roga «O6 obpazoBanum B Poccuiickoit denepanuny;

2. OenepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOrO CTAaHJApTa  OCHOBHOTO OOIIETO
o0pa3zoBaHus;

3. CaHUTapHO-3MIUIAEMUONIOTHYECKUX TpaBuin U  HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-3MUAEMHUOIOTHUECKUE TPeOOBaHUS K YCIOBHUSAM M OpraHU3allMM OOy4YeHHs B
o011eo0pazoBaTenbHbix opraHuzanusax". C U3MEHEHUSIMU U JOMOJHEHUSIMU OT: 29 HIOHS
2011 r., 25 nexabps 2013 r., 24 Hos16ps 2015 1.,

4. TlocTaHoBneHWe IJIaBHOrO caHutapHoro Bpaua P®  Ne20 or 30.06.2020r. «CanurtapHo-
SMUAEMHOJIOTHYECKHE TpeOOBaHMS K YCTPONCTBY, COJEP)KaHHI0O W OpraHu3anuu padoThl
00pa30BaTeNbHBIX OpPraHW3alMid W JAPYruX OOBEKTOB COLMAIBHOW HHQPPACTPYKTYPHI IS
JeTel W MOJOJEXKH B YCIOBHSIX PACHpPOCTPAHEHHUS HOBOW KOPOHOBUPYCHOM HH(EKIUU
(COVID-19)»- Canurapuo-3nuaemuonoruueckue npasuia CIT 3.1/2.4.3598-20.

5. OcHOBHOI 00pa3oBaTeNbHONW MPOrpPaMMBI OCHOBHOrO o0miero oOpazoBanuss ~ MKOY
«Mansimeso-Jlorosckas CIL» ¢ npunoxenuem Ha 2022-2023 yueOHbIN rof;

6. [lonoxenus o0 opranuzanuu BHeypouHoil nestenbHoctd MKOVY «ManbimeBo-Jlorosckas
CHI».

[IporpamMma kypca BHeypouHoW naesitenbHOCTH «llonroroBka k OI'D mo maremaruke» ans 9
KJIacca COCTaBJIEHA CAMOCTOSTENBHO.

KosnuecTBo 4acoB, Ha KOTOpPOe paccCUYMTAHA MPOrpaMma
Ha m3y4enne npeamera otBoautcs 0,5 1 B Henento, 17 yacoB B ro.

OTtim4uTenbHBbIC 0COOCHHOCTH NPOTrPAMMBbI

B cBa3u ¢ orpaHM4YeHUAMH B TPOBEACHUHM MAaCCOBBIX MEPOINPHUSITHH, BBEICHHBIMU B CBSI3U C
pacipocTpaHEeHHEM KOPOHABUPYCHOW MH(MEKINH, MpOrpaMMa MOXKET Pealln30BBIBATHCS CYMMapHO B
KaHUKYJSIPHOE BpeMs, B BbIXOJAHbIe M Hepadouue MNPa3IHUYHbIE JIHHU, ITUCTAHIIMOHHO  C
HMCIOIBb30BAHNEM OHJIAMH - TEXHOJIOTHH.

Hesn kypcea:

[ToaroToBuTh oOOyYarommxcsi K caade oHk3ameHa B ¢opme OI'D B COOTBETCTBHH C
TpeOOBaHUSMU, MPEABIBIIEMBIMI HOBBIMH 00pa30BaTEIbHBIMU CTAHIAPTAMHU.

BocnuraresbHoe Ha3HAYEeHHE Kypca.

OOydenne mnoTpeOyeT OT ydalIuxcs YMCTBEHHBIX W BOJIEBBIX YCHIJIHM, Ppa3BUTOrO BHHUMAaHUS,
BOCITUTAHUS TaKUX KadeCTB, KaK AaKTUBHOCThb, TBOpPUYECKAs WHUIIMATHBA, YMEHUU KOJUIEKTHBHO-
M03HABATEJIBHOIO TPY/a.

3agaum Kypca:

[ToBTOpEeHMe, 3aKkperuieHne U yriyOjaeHrue 3HaHUN 1O OCHOBHBIM pa3fesiaM LIKOJIBHOTO Kypca
MaTeMAaTHKH C MOMOIIBIO PA3IMYHBIX IIUPPOBLIX 00pa30BaTENbHbBIX PECYPCOB;

- popMUpOBaHHE YMEHHS OCYIIECTBIATH Pa3HOOOpa3HBIC BUABI CAMOCTOSTEIHHOW NEATEITHHOCTH C
upoBEIMU 00pa30BaTEILHBIMU PECYPCAMU;



- pa3BUTHE CAMOKOHTPOJISI M CAMOOIICHKH 3HaHUH C TIOMOIIBIO Pa3IMUHBIX (POPM TECTUPOBAHUS;

- (¢opMuUpOBaHHE Yy Y4YallUXCS IIEJIOCTHOIO NPEICTaBICHUS O TeMe, €€ 3HayeHUs B pasjele
MaTEMaTHUKH, CBSI3U C IPYTUMHU TEMaMU;

- (¢opMupoBaHHE aHAJIUTUYECKOTO  MBIIUICHHUS, pa3BUTHE NaMATH, Kpyrozopa, yMEHHE
IPeoI0JIeBaTh TPYAHOCTH IIPU PELIeHUH 0oJiee CI0KHBIX 331a4;

- oCylllecTBJIeHHE PabOThI C JOMOIHUTEIBHON JINTEPATYpOil;

- AKUEHTHPOBATh BHUMAHUE YYAIIMXCS Ha EIWHBIX TPEOOBAHUAX K MpaBHIaM OQOPMIICHHS
pa3IMYHBIX BUJIOB 33a/IaHUM, BKIFOYAEMBbIX B UTOTOBYIO aTTECTALMIO 32 KypC OCHOBHOM IIKOJIBI;

- paclIMpUTh MaTEMATHUECKHUE IIPEJICTABICHUS YUALUXCsI [10 OIIPEIEICHHBIM TEMaM, BKIIFOUCHHBIM B
MPOrpaMMbl BCTYIUTENIbHBIX SK3aMEHOB B JPyTHe TUIIbI YUeOHBIX 3aBEACHUM.

IInanupyeMble pe3y/bTaThl 0CBOEHHS IPOrpaMMBbl Kypca

Jluunocmuvie pe3yibmamol:

OTBETCTBEHHOE OTHOUIIEHHE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH K CaMOpPa3BUTHIO U
caM000pa30BaHMIO0 HA OCHOBE MOTHBAIMU K OOYYEHHUIO U ITO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JajbHENIIeN HHANBUIYAIBbHOM TpaeKTOpUK 00pa30oBaHus Ha 6a3e OPUEHTUPOBKU
B Mmupe npodeccuii W TPOPECCHOHANBHBIX MPEINOYTCHUH, C YYETOM YCTOHYMBBIX
[I03HABATEIbHBIX UHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHMS YBAKUTEIHLHOI'O OTHOLIEHUS
K Tpyny.

dopMHUpOBaHUE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH.
OcBoeHme connanbHBIX HOPM, TIPAaBUII MTOBEIECHUSI, POsiel 1 (OpM COLMATBHOM KU3HH.

Pa3BuTHEe MOpPaTbHOTO CO3HAHWS W KOMIICTCGHTHOCTH B PEIICHUU MOPAIBHBIX MpOoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMUPOBAHUS HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHUS K HPABCTBEHHBIM MOCTYIIKAM.
dopMHUpOBaHHE KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE.
dopMupoBaHUEe CIIOCOOHOCTH K IMOIMOHAIBLHOMY BOCTPHUSITHIO MAaT€MaTHUYECKHX OOBEKTOB,
3a/1a4, peIeHN, PacCyKACHUN

Memanpeomemmuvie pezyromamot 00yueHus

Pezynamuenvie YY/[
e  OmpeAensaTh COOCTBEHHbIE MMPOOJEMbl M NPUUMHBI X BO3HUKHOBEHHUS INpu pabore ¢
MaTEMATHYCCKUMHU O6”I>GKTaMI/I;
e (opmynupoBaTh COOCTBEHHBIE BEPCUU WJIM MPUMEHATH YK€ U3BECTHBIE (POPMBI U METOJIbI
peleHusi MaTeMaTHYecKol MmpobsieMsl, (GOpMyTUpOBaTh MPEANONIOKEHUS U CTPOUTH TUIOTE3bI
OTHOCHUTEJILHO pPaccMaTpUBaeMOro OOBEKTa M MPEABOCXUINATH PE3yJbTaThl CBOEH yueOHO-
MO03HABATEIbHOMN IESTETLHOCTH;
° OMnmpeaAciATb MIYTH AJOCTHXKCHUA uenef/i N B3BCIIUBATH BO3MOXHOCTH Pa3spClICHUA
OIpeJIeNIEHHBIX Y4eOHO-TI03HABATENIbHBIX 3371a4 B COOTBETCTBUH C ONPEICICHHBIMH KPUTEPUIMU
U 3aJja4aMu;
e BbICTpauBaTh COOCTBEHHOE 00pa30BaTElbHOE TMOIMPOCTPAHCTBO IS pa3pelieHUs
OIpeJIeIEHHOT0 KpyTa 3ajiay, ONpeleNIATh U HaXOAUTh YCIOBHS JUISl pealln3allii UAeH U MIaHOB
(camooOyueHue);
®  CaMOCTOSTEIbHO BBIOMpATh CPeIH IMPeJUIOKEHHBIX pecypcoB Hambosee >(PQPEeKTHUBHBIE U
3Ha4YMMble ITPU padoTe C ONpeAeICeHHON MaTeMaTHUYeCKO MOIeNbIO;
®  yMeTh COCTABIJISATH IUIaH pa3pelleHus: ONpPEeJICHHOTO Kpyra 3aJay, UCIOoib3ys pa3inyHble
CXEMBbI, pECYPChI MOCTPOCHHUA JUArpaMM, MCHTAJIBHBIX KAapT, MO3BOJIAIOMIUX ITPOU3BECTU JIOTUKO
- CTPYKTYPHBII aHAIN3 3a]1auu;
e yMeThb IUIAHUPOBAaTh CBOW O0O0pa30oBaTENbHBIA MapLIPYT, KOPPEKTUPOBAaTh WU BHOCHUTH
OIpEJICJICHHbIE W3MEHEHMs, KayeCTBEHHO BIMIOIIME HAa KOHEYHBIM MNPOAYKT Yy4eOHO-
MO3HaBaTEILHOU ACATCIIbHOCTH,
® yMEHHME KAYECTBEHHO COOTHOCUTh CBOM JEMCTBUSA C HPEIBKYIIAEMBIM HTOrOM Yy4yeOHO-
MI03HABATEIBHOM AEATENbHOCTU MTOCPEACTBOM KOHTPOJIS U IUIAHUPOBaHMs y4eOHOro mpoliecca B



COOTBETCTBUHM C H3MEHSIOIIMMUCS CHTYalUsMH M TPHUMEHSEMBIMH CpeACcTBaMH M (popmamMu
OpraHM3aluy COTPYIHUYECTBA, a TAKKe UHIMBUYaIbHONU pabOThl HA YPOKE;

® yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA pealu3alliil PEUICHUS MaTeMaTHYeCKUX
3aa4, MOAOMpaTh MHCTPYMEHTHI Ui OLIGHMBAHHUS CBOCH TpaeKTopuu B pabore ¢
MaTeMaTUYECKUMU NOHATUSMU U MOJACIISMU;

Ilo3nasamenvuvie YY/[

®  yMEHHUE OIPEIENATh OCHOBOIIOJIATAOIIEEe MOHATHE W MPOU3BOAUTH JIOTMKO-CTPYKTYPHBIM
aHaJIU3, OIPENEIATh OCHOBHBIE IPU3HAKU U CBOKCTBA C IIOMOIIBIO COOTBETCTBYIOIIUX CPEACTB U
UHCTPYMEHTOB;

e  yMEHHUE MPOBOAUTH KIAaCCHUPHUKALNI0 0OBEKTOB HA OCHOBE KPUTEPUEB, BHIIEISATH OCHOBHOE
Ha (OHE BTOPOCTEICHHBIX JJAaHHBIX;

®  yMEHHE MPOBOJUTH JOTHYECKOE PACCY)KJCHHUE B HAMPABIECHUH OT OOILIMX 3aKOHOMEPHOCTEH
M3y4aeMoOM 3aJ1a4M 10 YACTHBIX PACCMOTPEHUM;

®  yMEHHUE CTPOUTH JIOTUYECKHE PACCYKJEHUSI Ha OCHOBE CHUCTEMHBIX CPABHEHHUH OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTE€MaTH4YEeCKOrO pasfesia WIM MOJENIU, IOHATHS WIM KIJIACCOB,
BBIJIEJISIS ONIPEICIICHHBIE CYIIECTBEHHBIE IPU3HAKH UM KPUTEPUH;

®  yYMEHHUE BBIABISTH, CTPOUTHh 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTMUYHOCTh COOTBETCTBYIOIIMX
LIENIOYEK PacCyXACHUM mpu padboTe ¢ MaTeMaTHMYECKUMH 3a/1a4yaMH, YMETh MOAPOOHO U CHXKATO
NPEACTABIATh JETANM3AIMI0 OCHOBHBIX KOMIIOHEHTOB IpPHU JOKAa3aTelbCTBE IMOHATUM U
COOTHOLICHUN HAa MATEMAaTUYECKOM S3BIKE;

®  yMEHHUE OPTaHM30BBIBATh IMOWCK U BBIABIISTh IPUUYUHBI BO3HUKAIOIIMX MPOLECCOB, SIBJICHUN,
Haubosee BeposTHbIE (HaKTOPHI, IO KOTOPHIM MaTeMAaTUYECKHUE MOJIETN M OOBEKThI BEIyT ceOs
II0 OIIPENEIICHHBIM JIOTHYECKUM 3aKOHaM, YMETb IPHUBOJUTH IIPUYUHHO-CIEACTBEHHBIN aHAIN3
MOHSATUHN, CYKIEHUN U MAaTEMAaTUYECKUX 3aKOHOB;

® yMEHHE CTPOUTHh MAaTEMATUYECKYI0 MOJENb IpU 3aJaHHOM YCIIOBUM, O0O0Jaaaromen
OTNpe/IeIEHHbIMA XapaKTePUCTHUKAaMU O0BEKTa MPU HAIUYUM OMNPEIECICHHBIX KOMIIOHEHTOB
(bopMHpYIOLIErocs MpenoJaraéMoro MOHATHS UK SBICHMUS;

®  yMEHHE [IEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIIOLIYI0 MaTEMAaTHYECKOU
3ala4yd Ha S3bIK Tpa@HUuecKkoro OTOOpa)KEHUs - COCTABJICHHS MaTeMaTUYecKOW MOJeINH,
COXPAHSIIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTHKU;

e yMEHHME 33JaBaTh IUIAH PEIICHWS MAaTeMAaTHYEeCKOW 3a/layd, pealu30BbIBATH AITOPUTM
JeMCTBHM KaK MOIIAroBOM MHCTPYKIIMHU JUIsl pa3pelieHus: yueOHO-TI03HaBaTeNIbHOM 3a/1a4;

®  yMEHHUE CTPOUTH JJOKA3ATEIBCTBO METOAOM OT IIPOTUBHOIO;

e yMeHHe paboTaTh ¢ MPOOJIEMHOM CHUTyalMel, OCYIIECTBIIATh 0Opa3oBaTENbHBIN Mpolecc
MIOCPEACTBOM MOMCKAa METO/IOB U CIIOCOOOB pa3pelleHus 3a/1auM, ONpeaesTh I'PaHUIbl CBOETO
00pa30oBaTeNBLHOIO MPOCTPAHCTBA;

®  yMETh OPMEHTHPOBATHCS B TEKCTE, BBIABIIATH INIABHOE YCIOBHE 3aJa4M M yCTAHABJIMBATH
COOTHOIIEHHE pacCMaTPUBAEMbIX OOBEKTOB;

® yMEHHE [ePEeBOANTH, HUHTEPIPETHPOBATH TEKCT B HHBIE (OPMBI MPEICTABICHUS
nH(pOpMAIIUU: CXEMBI, TUarpaMMbl, rpaduueckoe MpeIcTaBIeHHe JaHHbIX;

Kommynuxamuenwvie YY/[

e yMmeHue paboTaTh B KOMaHJe, (OpMHUpOBAaHHE HABBIKOB COTPYIHUYECTBA M Y4eOHOTO
B3aMMOJICHCTBHS B YCIOBUSAX KOMAH/IHOM UTPBI WM MHOM (POPMBI B3aMMOIEHCTBHS;

e yMEHHE paclpeAessaTh POJIM U 3aJayd B paMKax 3aHATHS, (QOpMHpYS TaKKe HaBbIKU
OpraHU3aTOPCKOI0 XapakTepa;

® yMEHHE OLIEHMBATh MPABUIBHOCTh COOCTBEHHBIX JIEHCTBMIA, a TaKXkKe JEeSITeIbHOCTH APYTHX
Y4aCTHUKOB KOMaH/Ibl;

® KOppPEKTHO, B paMKax 3aJad KOMMYHHUKaIMH, (GOpMYyIHpOBaThb W OTCTAUBATh B3IJISIBI,
apryMEeHTHPOBATh JTOBOJIbI, BHIBOJBI, @ TAK)KE BBIIBUTATh KOHTPAPTyMEHTHI, HEOOXOAUMBIE IS
BBISIBJICHMSI CUTYallMM yCII€Xa B PELIEHUH TOM WJIM MHOW MaTEMaTUUYECKOM 3a1auH;

e yMEHHE TOJb30BaThCsl MaTEeMaTHUYECKUMU TEPMUHAMHU Ui pELIeHUs  y4yeOHOo-
MIO3HABATENbHBIX 337a4, a TaKKE€ CTPOUTH COOTBETCTBYIOLIME DPEUEBHIE BBICKA3bIBAaHUS Ha
MaTeMaTHYECKOM S3bIKE JUIsl BBICTPAUBAHMS MAaTEMAaTUYECKON MOJIEIH;



® yMeTb CTPOUTh MaTeMaTHYECKHE MOJEIU C MOMOIIBI0 COOTBETCTBYIOIIEIO MPOIPAMMHOIO
o0ecreyeHus, CEpBUCOB CBOOOTHOTO OTJAIEHHOTO IOCTYIIA;

e yMeTh IPaMOTHO M 4YETKO, corjacHo mpaBwiam odopmienus KHUM-a OI'D 3aHOCHTH
MOJIy4YE€HHBIE PE3YJIbTAThI - OTBETHI.

IIpeomemmnule peyniomamaol.

e  ($opMUpOBaHME HABBIKOB IMOMCKAa MATEMAaTUYECKOTO METO[a, AITOPUTMA U MOMCKA PelIeHuUs
3a7a4M B CTPYKType 3a1ad OI'3;

e (opmupoBaHUE HaBbIKa PEIICHHS ONPEACICHHBIX THIIOB 33/1a4 B CTPYKTYpe 3a1ad OI'9;

e yMmeHue paboTaThb ¢ TaOMUIAMHU, CO CXEMaMH, C TEKCTOBBIMU JAaHHBIMU; YMETh
peoOpa30BbIBATh 3HAKU U CUMBOJIBI B JI0KA3aTENLCTBAX U MPUMEHIEMbIX METOAAX JJIsl PEeIICHUs
o0pa3oBaTeNbHBIX 337a4;

e yMEHHE NpPHUBOJUTH B CHCTEMY, COIIOCTaBIIATh, 0000mATh M  aHAJIU3UPOBATH
nH(OPMAaLIMOHHBIE KOMIIOHEHThl MAaTeMaTHYECKOr0 XapaKTepa M yMETh MPHUMEHSTHh 3aKOHBI U
MpaBuJjIa JUI PEeLIeHNs] KOHKPETHBIX 3a]a4;

¢ yMEHHE BBIICHATh IJIABHYI0O W HM30BITOUYHYIO HH(POPMAIUIO, MPOU3BOAUTH CMBICIOBOE
cKathe MaTeMaTH4ecKux (PaKkTOB, COBOKYIIHOCTH METOJOB W CIOCOOOB pEIIEHUs; yMeTh
MIPEJICTaBIATh B CIOBECHON (hopMe, MCHOJB3Ysl CXEMbl M pa3jMyHble TaOJIULbI, rpapukud U
JIUarpamMmbl, KapThl MOHSATUN W KJIACTEPbl, OCHOBHBIE HJE€W W IUIAH PEIIeHUs TON WM MHOU
MaTeMaTUYeCKON 3a/1a4u.

Tpebosanus Kk ypo8HIO NOO2OMOBKU YUAWUXCS
HarypaasbHble yncia. J[poou. PannonajabHble yucaa
Buinycknux nayuumces:
® TIOHMMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUNCIICHHUS,
®  ONEpPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JEIUMOCTbIO HATYypalIbHBIX YHCEIL,
e BBIpaXaTh YHCIAa B DJKBUBAJIEHTHBIX (opMax, BbIOMpas Haumbojee MOAXOMAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYalllH;
®  CpaBHUBATh U YHNOPSIAOYMBATH PALIMOHAIBHBIE YHCIIA;
®  BBIIOJHATH BBIYMCIIEHUS C PAMOHAIBHBIMU YHCJIAMH, COYETass YCTHbIE M MUCHMEHHBIE
MIPUEMBI BBIUMCICHUHN, IPUMEHEHUE KaJbKYIATOPA;
®  HCIOJB30BATH IIOHATUS M YMEHUS, CBSA3aHHBIE C IPONOPLHOHAIBHOCTBIO BEIMYHH,
MIPOLICHTaMH, B XOJ€ PEIICHUS MaTeMaTH4EeCKHUX 3aJad M 331a4 U3 CMEXHBIX IIPEIMETOB,
BBINIOJIHATH HECIIOKHBIE MIPAKTUYECKUE PACUYETHI.
JeiicTBUTEIbHBIE YMCJIA
Buinycknux nayuumes:
®  HCIIOJB30BATh HAYAJIbHBIC NIPEJCTABICHUS O MHOKECTBE JEHCTBUTEIIBHBIX YHCEIT;
e  ONEpUPOBAThH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSATH €r0 B BEIYUCICHUAX.
AJiredpanyeckue BbIpaKeHUs
Buinycknuxnayuumes:
®  ONEpUPOBaTh MOHATHIMH «TOXKIECTBO», «TOXKJIECTBEHHOE MpeoOpa3oBaHUE», pellaTh
3aJlauu, cosieprkaliie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMyliaMu;
®  BBHIMOJHATH MPeoOpa30BaHUS BHIPAKECHHM, COACPKAIIUX CTEIICHU C IENBIMH MOKa3aTelsIMU
Y KBaJIpaTHbBIE KOPHH;
®  BBHINOJHATH TOXKIECTBEHHbIE NPEoOpa3OBaHUs PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MIpaBWJI JCHCTBHUI HAJl MHOTOWICHAMH U alreOpandyecKuMu Jpo0siMu;
e  BBINOJHATH PA3JI0KEHNE MHOTOWIEHOB HA MHOYKUTENH.
YpaBHeHust
Buinycknux nayuumes:
e pemniaTb OCHOBHBIE BUJblI PAlMOHAIBHBIX YPAaBHEHUUN C OJHOW IEPEMEHHOM, CUCTEMBI JABYX
YPaBHEHUH € JBYMS IEPEMEHHBIMU;
® [IOHMMAThb YPAaBHCHUE KAK BAXKHEUIIYI0O MATEMATHYECKYIO MOJENb [JIl OINUCAaHHUS U
M3YYCHHSI Pa3HOOOPA3HBIX pEaTbHBIX CUTYaIlMi, peliaTh TEKCTOBBIC 3a7add anre0pandyecKuM
METOJIOM;




® MPUMEHATH IpaduuecKue NpPEeACTaBICHUS U UCCIEIOBAHUS ypaBHEHUH, MCCIEIOBAHUS U
pELIEHNs CUCTEM YPAaBHEHUH € ABYMS IEPEMEHHBIMHU.

HepaBencrBa

Bunycknux nayuumcs:

® JIOHMMAaTh M IPUMEHATb TEPMHHOJIOTHMI0O M CHMBOJIMKY, CBS3aHHBIE C OTHOLICHHEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

e  peulaTh JUHEHWHbBIC HEPABEHCTBA C OJAHOW IIEPEMEHHON U UX CUCTEMBI; PEIIAaTh KBAJApPATHHIC
HEPaBEHCTBA C OMOPOii Ha rpaduyecKue NPeaCTaBICHHUS.

OcHoBHbIE MOHATHS. YK c/I0BbIE PYHKIMU

Buinycknux nayuumcs:

® [IOHMMATh M HUCHOJb30BaTh (DYHKIIMOHAJIbHBIC MOHATHUS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HauCHHUS ),

®  CTPOUTH I'payKH IEMEHTAPHBIX (PYHKIMI; UCCIEI0BaTh CBOMCTBA YHCIIOBBIX (DYHKIIMIA HA
OCHOBE M3Yy4Y€HUs MMOBEICHUS UX IPa(pUKOB;

® [OHMMATH (PYHKIMIO KaK BOXHEHITYI0O MAaTEeMaTHYECKYIO MOJIENb JJIsi ONMCAHUS TPOILIECCOB
U SBJICHUN OKPYKAIOMIETO MHUpPA, NPUMEHATh (QYHKIMOHAIBHBIM S3BIK JUIS ONUCAHUS U
HCCIIeIOBAaHMSI 3aBUCUMOCTE Mex 1y (pU3HMUECKUMH BETMUYUHAMU.

OnucarejibHasi CTATHCTHKA

Buinyckuux nayuumes:

®  JCIOJB30BaTh NPOCTEHIINE CIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX.
Cay4aiinble cOOBITHSI U BEPOSATHOCTD

BbInyCKHUK Hay4uTCs

®  HaXOAWUTb OTHOCUTENIbHYIO YACTOTY U BEPOSITHOCTD CIIy4aillHOIO COOBITHS.

KomOunaropuka

e  BhInyCKHUK HayuyuTCs peliaTb KOMOMHATOPHBIE 3aJjaud Ha HAXOXJEHUE 4uciia 00BEKTOB
I KOMOWHAIH.

Harasignasi reomeTpust

Buinyckuux nayuumes:

®  pacro3HaBaTh Ha 4YepTexkax, PUCYHKaX, MOJENAX U B OKPYKaIOIIEM MHpE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

® pacrmo3HaBaThb pPa3BEPTKU KyOa, MNPSAMOYrOJbHOTO TMapajjieNenunena, MpaBUIbHON
MUPaMUJIbl, HWIMHIPA U KOHYCA;

®  CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Napasuleenunena;

e OompeAensATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (GUIypbl JHHEHHBIE pa3Mepbl caMon
¢burypsl 1 Ha060poT;

®  BBIUUCIATH 00BbEM MPSIMOYTOJIBHOTO Napajuiesenueia.

I'eomeTrpuueckue purypsoi

Buinyckuux nayuumes:

®  TI0JIb30BAThCS SI3BIKOM T€OMETPUU JJIsi ONMHUCAHUS IMPEIMETOB OKPYXKAIOLIEro MUpa U HX
B3aHMHOI0 PACIIOI0XKEHHUS;

e  pacrmo3HaBaThb W HM300pakaTh Ha YepTeXkaxX M PHCYHKaX reoMeTpuyeckue (Urypbl U HX
KOH(UTypaluu;

®  HAXOAWTh 3HAUYECHHUS JJIUH JIMHEWHBIX 3JIEMEHTOB (PUTyp U X OTHOLIEHUS, TPASyCHYIO MEpPY
yraoB ot 0° no 180°, mpuMeHss ompeneneHus, CBONCTBA U MPU3HAKU (DUTYP U UX DIIEMEHTOB,
oTHOIIEeHUs (HUryp (paBeHCTBO, 1101001€, CHMMETPHUH, TOBOPOT, MapaJIe/IbHBIA EepeHoc);

®  ONEpUpOBaTh C HAYAIbHBIMU MOHSTUSMH TPUTOHOMETPUU U BBINOJHATH AJIEMEHTapHbIE
orepaiuu HaJ GyHKIHUSIMH YIJIOB;

e  pelaTh 3a/1a4M Ha JI0OKa3aTeIbCTBO, OMUPASCh HA N3yUYEHHBbIE CBOMCTBA (PUTYP U OTHOLICHUN
MEXy HUIMH U IPUMEHSISI H3y4EHHBIE METOBI JOKA3aTENbCTB;

®  peElIaTh HECJIOXKHBIE 3a/1a4d HA IOCTPOEHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOECHHUS C
MIOMOUIBIO IIUPKYJIS U JIUHENKN;

e  pelmaTh NPOCTEUINNE INIAHUMETPUYECCKUE 3aa4U B IIPOCTPAHCTBE.

H3mepenne reoMmeTpu4ecKux BeJTUYHH




Buinycxknux nayuumces:

®  KCIIONB30BaTh CBOMCTBA W3MEPCHHMs [JIMH, IUIOMIAJEH W YIJIOB TIPH PEIICHUW 3a7a4 Ha
HaxO0’KJICHUE JJIMHBI OTPe3Ka, JUTMHBI OKPYKHOCTH, JUTMHBI AYTH OKPYKHOCTH, TPaTyCHOM MEpPBI
yria;

®  BBIYUCIIATH IUIOMIATU TPEYTOJbHHUKOB, MPSIMOYTOJbHUKOB, TapaJlJIeIOrPaMMOB, TpPaIlCIHi,
KPYTOB U CEKTOPOB;

®  BBIYUCIIATH JJIUHY OKPYXHOCTH, IJTUHY JIYTH OKPYKHOCTH;

®  BBIUUCITH JUTMHBI JIMHEHHBIX AJIEMEHTOB (DUTYp U WX YIJIBI, UCTIONB3YS (DOPMYIBI JUTHHBI
OKPYKHOCTH | JUTHHBI TYTH OKPYKHOCTH, GOPMYIIBI IIOMAAeH GUryp;

e pemarh 3aJa4yd Ha JOKA3aTeJIbCTBO C HCIOJIb30BaHHEM (GOPMYJ JJIMHBI OKPY)KHOCTH H
JUTMHBI YT OKPY>KHOCTH, POopMyI mutomazeit Guryp;

e pemarh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUYECKHX BEIIMYUH
(ucmonb3ys Mpy HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

Koopaunarsi

Buinycknux nayuumces.

®  BBIYUCIATH JUIMHY OTpe3Ka IO KOOpJMHATaM €ro KOHIIOB; BBIYUCISTH KOOPAMHATHI
CepeIUHbBI OTPE3Ka;

®  WCHOJB30BaTh KOOPAMHATHBIM METOJ AJI U3YYE€HHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH




Conep:xkanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIE 3aJaHus» OTpabdoTka 3agau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE AAHHBIX, IJaH U CXE€Ma, U3BJICUCHUE HYKHOM
uHpopmanuu. VI3MEHYMBOCTH TpU H3MEpeHHsX. Pemaromme mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMUYMHAX. BelumciaeHus um npeoOpa3oBaHue BenuuuH. VccienoBaHue NpOCTEHIIMX
MaTeMaTHYECKUX MOJEIEH.

«Bprunciaenus u npeodpazoBanusi». Orpadorka 3aaa4d Ne 6 KUM OI'D.

/Jleiicmeus ¢ HamypanibHbIMU YUCTAMU

CrnoxxeHWe W BBIUMTAHHE, KOMIIOHEHTHI CIIO)KCHHS WM BBIYUTAHUS, CBS3b MEXKIY HHMH,
HaXO0XJCHHE CyMMbl U DPa3HOCTH, U3MEHEHHE CyMMBbI U Pa3HOCTU MPH H3MEHEHUH KOMIIOHEHTOB
CIIOKCHHSI U BBIYUTAHUS.

YMHOKEHUE U JIeJIeHHEe, KOMIOHEHThl YMHOXEHUS U JICJICHUS, CBA3b MKy HUMHU, YMHOXKEHHE
U CIIO)KEHUE B CTOJIOHK, JEJICHUE YTOJIKOM, ITPOBEPKA Pe3ysibTaTa ¢ MOMOIIBIO MPUKUAKH U 0OPATHOTO
IEUCTBUSL.

Yucnosvie sviparxcenusn

YucnoBoe BbIpaKEHHE U €ro 3HaYCHHE, MOPSAI0K BBIMOIHEHUS JEHCTBHIA.

/lpoou. ObvikHoBeHHbIE OpOdU

Hons, gactb, 1poOHOE uKcio, Apodk. [IpobHoe uncio kak pe3ynbrar aenenus. [IpaBunbHbie U
HEeTpaBUIIbHBIE APOOH, CMEIIaHHAas IPOOb (CMEIIaHHOE YUCTIO).

3anuch HaTypalbHOTO 4YHCla B BUAE ApOOM C 3aJaHHBIM 3HAMEHATENEeM, MpeoOpa3oBaHHE
CMEIIIaHHOW JIPOOH B HEMPABHIIBHYIO JPOOh U HA000POT.

[TpuBenenue apobeii k 00meMy 3HaMeHaTeno. CpaBHEeHHE OOBIKHOBEHHBIX JIPOOEH.

CroxxeHue W BBIYUTAHUE OOBIKHOBEHHBIX NIpoOel. YMHOXXEHHE U JEICHUE OOBIKHOBEHHBIX
Ipooeii.

Apudmernueckue JeMCTBHUS CO CMEILIaHHBIMU IPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCEU.

Jecamuunwvie opoou

[IpeoOpazoBanue necATUYHBIX ApoOei B OObIKHOBEHHBIE. CpaBHEHUE IECATUYHBIX APOOEH.
CrnoxxeHue W BBIYMTAHHE ACCATUYHBIX ApoOel. OKpyriieHne AECATUYHBIX ApoOed. YMHOXKEeHHE U
NeNIeHUe JEeCATUYHBIX npobei. [Ipeobpazosanue 00bIKHOGeHHBIX Opobell 6 Odecsimuynvie OpoOU.
Koneunvie u becxoneunvie oecamuunvie Opoou.

Yucna. Payuonanvnsie yucna

MHoxecTBO panuoHaibHbBIX uucen. CpaBHEHUE palMOHANBHBIX uucen. JlecTBus ¢
palMoHATBHBIMH YncTIaMu. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecamuyHol Opoowio.

/Jlpoono-payuonanshbsie gvipadrceHus

[IpeoOpazoBanrie pOOHO-TMHEHHBIX BBIPAKECHUM: CIOKEHHE, YMHOXXCHHE, JIeJICHUE.
Aneebpauueckas opobw. Cokpawenue ancedpaudeckux opobeil. Ilpusedenue aneedpauueckux opoobeti
K obwemy 3HameHamenro. Jeticmeus ¢ aneebpauyecKkumu OpooOaMu. ClOdNCeHUue, Gvluumanue,
VMHOOJICeHUe, OeNeHue, 6036e0eHUe 8 CIENeHb.

«JleiicTBUTEIBLHBIE YHCaAa». OTpadoTka 3agad Ne 7 KM OI'D.

Payuonanvnvie uucna

N3o0pakeHne ymcen Ha YKCIOBOW (KoopauHaTHOM) mpsimod. CpaBHeHue uwucen. Momynb
quclia, TeoOMEeTpUuYecKas WHTepIperanus MOAyias uucha. JlelcTBUS C TONOXHUTEIbHBIMU U
OTPUIATESIILHBIMH YUCIAMUA. MHOMXECTBO TEJIBIX YUCEIL.

Koopounama mouxu

OCHOBHbBIE TOHSTUS, KOOPOUHAMHBIU JIYY, pAcCmosiHue medxncoy moykamu. Koopounamor
MOYKU.

Hppayuonanvuvie uucna

[TonsiTHE MppaMOHATLHOTO YKCIa. Pacrio3HaBaHUE HPPAIMOHAIBHBIX YUCET.

MHuooicecmso OeticmeumenbHbiX Huce.



«IIpeobpa3zoBanue anredpanyeckux Boipa:keHuii». Otpadotka 3ama4 Ne § KM OI'D

Hppayuonanvuvie uucna

IlonsiTne wuppaunuoHanbHOro uyucna. Pacro3HaBaHue wuppauuMOHAIBHBIX uuced. IIpumepsl
JI0Ka3aTenbcTB B anredpe. /Jelicmeuss ¢ uppayuoHanbHeIMU YUCIAMU. YMHOdCEHUe, OeleHue,
6036€0€eHUe 6 CMeneHb.

MHoocecmso OelicmeumenbHbIX Yuce.

«YpaBHeHHs1 M HepaBeHcTBa». OTpadoTtka 3a1au Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

Ypasnenua

[TonsiTue ypaBHEHUsI UM KOpHS ypaBHEHMs. [Ipeocmasnenue O pagHOCUNbLHOCMU YPABHEHUI.
Obnacmo onpedenenus ypasHenuss (001aCMb OONYCIMUMbBIX 3HAYEHUU NePeMEeHHO).

Juneiinoe ypasuenue u e2o KOpuu

Pemienne nuHeWHbIX ypaBHEHUU. Jluneunoe ypaenenue ¢ napamempom. Konuuecmeo xopmeu
JUHElH020 ypasHenus. Pewenue nunelinvlx ypagHeHuti ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagparueie ypaBHenus. Hemonuble KBajgpaTHbie ypaBHEHHUSA. [[MCKPUMHUHAHT KBaJIpaTHOTO
ypaBHeHusa. DopMmyna KOpHEH KBaJpaTHOro YypaBHeHHsS. leopema Buema. Teopema, obpammuas
meopeme Buema. Pemienue KBaJpaTHBIX YpPaBHEHWH: HCIIOJIB30BaHHE (HOPMYJIBI ISl HAXOXKICHUS
KOpHEH, epagpuueckuti memoo pewleHus, pasiloNHCeHue HaA MHOMCUmenu, noooop KopHeli ¢
ucnonvzosanuem meopemol Buema. Konuuecmso kopmeii k6a0pammnozo ypasHeHus 6 3a8UCUMOCmU Om
e20 ouckpumunauma. buxeaopammuule ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHbBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/JIpobno-payuonansvhsle ypasnenus

Pemenne mnpocreiimmux OpoOHO-TMHEWHBIX YpaBHEHUWH. Pewenue OpoOHO-payUOHATIbHBIX
VPAaHeHUll.

Memoowl pewenusi ypagueHuil: MemoObl PABHOCUTLHBIX NPeoOpazoeanuii, Memoo 3aMeHbvl
nepemeHHoU, epaguyeckuil memoo. Hcnonvzosanue ceoticme hyHKYull npu peulenuu ypasHeHull.

IIpocmeriwue uppayuonanvivie ypasHenus 6Udd ﬁf f(x)=a, \/yf (x) = \/g (x).

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

«BeposiTHOCTB coObITHI» OTpadoTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CrnyualiHple ONBITBI  (3KCHEPUMEHTHI), JJIEMEHTapHbIE Cily4ailHble COOBITHS (MCXOMbI).
BepositHocT  aneMeHTapHbIX  coObITui.  CoOOBITUSL B CIOy4aWHBIX — OKCIEPUMEHTaxX |
0JIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHSA. BeposTHOCTH ciydalHBIX COOBITHI. OTBITHI C
PaBHOBO3MOXKHBIMHU ~ 3JIEMEHTapHBIMH  cOOBITUAMU. Kitaccuueckue BepOATHOCTHBIE OMBITHI  C
HCIOJIb30BAHUEM MOHET, KyOHKOB.

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

Dyukyuu

Hlonamue ¢ynkyuu

JlekapTOBBI KOOPIWHATHI Ha TUIOCKOCTH. DOopMHUpOBaHHE MPEICTABICHHA O METANPEIMETHOM
MOHATHH «KOOpAUHATEDY. CriocoObl 3aganus (pyHKIUN: aHAIUTUYECKUH, rpaduyecKuil, TaOIUYHBIN.
I'padux dynaxkuum. [Ipumepsr (yHKIUH, MOTy4aeMbIX B TMPOIECCE HCCICIOBAHUS PA3TUIHBIX
peanbHBIX MPOLIECCOB U pelleHus 3a1ad. 3HadeHue (yHkuuu B Touke. CBoiicTBa (yHKUMH: 007acTh
OTIpeIeIIeHUs, MHOKECTBO 3HAa4YCHUH, HYJIH, MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA,
uemHoCmyv/HeyemHoCmy, TPOMEXKYTKM BO3pacTaHuss M yObIBaHMsA, HauOoJbllee U HauMEHbIlee
3HaueHwus. VccnenoBanue GyHKIMM 1O ee rpaduky.

Juneinan hynkyusn

CroiictBa u Tpaduk IuHEHHONW (QYHKIMU. YTioBOoW KodhdumumeHT mpsimoil. PacmonoxkeHue
rpaduka JUHEHHONW (PYHKIIMM B 3aBUCHMOCTH OT €€ yIJIOBOro Ko3((UIMEeHTa U CBOOOIHOTO YJeHA.
Haxoorcoenue xkosghgpuyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCLOBUAM: NPOXOAHCOEHUE NPAMOLL



uepez 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPIAMOU Hepe3 OAHHYIO MOUKY U
napanieibHol OaHHOU NPSAMOUL.

Keaopamuunaa ¢pynkyusn

CgoiictBa u rpaduk KBaapaTuyHOoW ¢GyHKuMM (mapabona). [locmpoenue epaghuxa
K8AOPAMU4HOU QYHKYUU NO MOUYKAM

Oopamnasn nponopuyuoOHAILHOCHb

k
CaoiicTBa GDyHKIUH Y = k y = —. I'unepbona.
X x

«IlocsaenoBaTeabHocTH U mporpeccum» Otpabdotka 3agad Ne 12 KM OI'D. (1 gac).
Ilocneoosamenvrnocmu u npozpeccuu
YucnoBasi mocieoBaTeIbHOCTh. [IpruMephl YHCIOBBIX MOCIEN0BaTeIbHOCTEH. beckoHeuHbIe
MOCJIeIOBAaTENbHOCTH. ApuMeTHUECKasi MPOrpeccusi U ee CBoWcTBa. ['eomerpuueckas mporpeccusi.
Dopmyna obwezo unena u cymmuvl N NePevIxX UIeHO8 apupMemuyecKoll U 2eoMempuyecKkoll npocpeccutl

«YucsoBble U 0yKBeHHbIEe BbIpa:keHus1». Otpadbotka 3amad Ne 13 KM OI'D.

Yucnoevie u OyKeeHHbvle BbIPANCEHUS

Bolpaxxenue ¢ mnepeMeHHOW. 3HaueHHe BblpaxeHus. lloncraHoBKa BBIpaKEHUH BMECTO
MePEMEHHBIX.

Lenvie svipasricenun

CreneHp ¢ HaTypajJbHbIM IIOKa3zaTelneM M ee cBoicTBa. [IpeoOpasoBaHMsi BbIpaXeHHH,
coJiepKallluX CTENEHU C HATypaJbHbIM MIOKA3aTEIEM.

OnnousneH, MHOTOWIEH. [IeHCTBUS ¢ OJHOYJIEHAMH W MHOTOYJICHaMU (CIIOKEHUE, BEIUUTAHUE,
yMHOXeHHe). DPOopMynbl COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBAJIpaToB, KBaJApaT CYMMBI H
pazHocTH. Pa3nojkeHrne MHOroujeHa Ha MHOMKUTENM: BBIHECEHHE OOILEro MHOXKUTENS 3a CKOOKH,
TPYNIHPOBKA, TpUMEHEeHHEe (GOPMYIT COKPAILIEHHOTO0 YMHOXKeHUs. KBagpaTHBIN TpexuiieH, pa3iokeHue
KBaJPAaTHOTO TPEXUJICHA HA MHOXKUTEIH.

«ITpakTHYeckune pacyeTsl o popmyaam» OtpadoTka 3a1a4y Ne 14 KUM OI'D

Bolpaxxenue ¢ mnepemeHHOW. 3HaueHHe BblpaxeHus. [lojcraHoBKa BbIpaKEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie ¢vipasrcenusn

CreneHb C HaTypaJbHBIM IIOKazareseM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHUH,
COJIep KaIMX CTEIEHU C HATypaJIbHbBIM IIOKA3aTEIIEM.

OpnnHowieH, MHOTOuWwIeH. JIeWCTBUS ¢ OMHOWIEHAMU M MHOTOWIEHaMU (CIIOKEHUE, BBIYUTAHUE,
yMHOKeHUE). PopMyJIbl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3a71a4 Ne 15 KM OI'D.

Cucmembwl nepagencme

CucreMbl HEpaBeHCTB € OJHOM mepeMeHHOM. PelieHue cucreM HEPaBEHCTB C OIHOMU
NEePEMEHHON: JTMHEUHBIX, Keadpamubix. V300pakeHue peleHus CUCTeMbl HEPaBEHCTB Ha YMCIIOBOU
MPSIMOM. 3aMKMCh PEMIEHUS CUCTEMBI HEPABEHCTB.

«I'eomerpuueckue gpurypsl. Yriab». Otpadotka 3amad Ne 16 KM OI'D.

Benuuunwi

Benmnunna yrna. ['pangycHas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOr0 TpeyroyiibHUKa. BHemHuii yron tpeyronbHuka. Cymma yrios
TpPEeYroJbHUKA

«I'eomerpuueckue ¢purypsl. Jaunbn. Otpadotka 3agay Ne 17 KUM OI'D

Duzypui 6 ceomempuu u 6 OKpyHcaroujem mupe

I'eomerpuueckas ¢durypa. BHyTpeHHss, BHemHss oOnactu ¢Gurypel, rpanuma. JIuHuum wu
00JIacTH Ha TUIOCKOCTH. Brinmyknas u HeBbinykiias gurypsl. [1nockas u Hermockas gurypsl. [lonstue
BenuuuHbl. [{nuna. U3mepenne nunbl. EquHUIBI U13MEpeHUst JITUHbI



Brienenne cBoiicTB 00beKTOB. @OPMUPOBAHUE MPEACTABICHUNA O METAIIPEIMETHOM MOHATUU
«purypa». Touka, OTpe3ok, mpsimas, JIyd, JIOMaHas, IJOCKOCTb, Yroj, OMCCEKTpuca yria U ee
CBOMCTBA, BU/IbI YIVIOB, MHOI'OYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummeTpusi reomerpudeckux (uryp. LleHTpanpHas cUMMETpUS T€OMETPUUYECKHX

duryp.

«Ilnomaas MHOrOyroabHuka». Otpadorka 3amay Ne 18 KUM OI'D

H3zmepenus u eviuucienusn

[Tnomamu. dopmyinbl MIOMIAAA TPEYroJbHUKA, MapajuieiorpaMMa W €ro YacTHBIX BHUJIOB,
Tparneuuu, Gopmyina ['epona, dhopMyna IOmAIU BBITYKIOTO YETHIPEXYTOIbHUKA, (GOPMYIBI JAJTUHBI
OKPY>KHOCTH M TUIOIIAJHN Kpyra

«H3mepenusi u Bbruucaenus». Orpadorka 3amad Ne 19 KUM OI'D.

Hzmepenus u gpluucnenus

[Tnomanu. dopmynbl MIOMAAN TPEYTroNbHHUKA, MapajuieiorpaMMma M €ro YacTHBIX BHJIOB,
Tpanenun, GopMmyia IUIONIAAA BBITYKJIOTO YETHIPEXYroJbHUKA, (DOPMYIBI JITUHBI OKPYKHOCTH M
wionaau kpyra. [lnomaas npaBUILHOTO MHOTOYTOJBHUKA.

Teopema Iludaropa. TpuroHoMeTpudecKiue COOTHOIICHUS B MPSIMOYTOJIEHOM TPEYrOJbHUKE.
Tpuronomerpuyeckue QyHKIHUU yria.

«Teoperuueckue acnektb». OTpadoTrka 3amay Ne 20 KUM OI'D.
TeopeTnueckne aclieKThbl, TEOPEMBI, aKCUOMBI, OIIpeAeIeHUS, POPMYJIbL, IEMMBI.



TemaTHYeckoe NJIAHUPOBAHHE Kypca

Ne Tewma 3ansaTHs OCHOBHBIE BU/IbI IEATEIBHOCTH yUaIIUXCS Kon-Bo
/11 (Ne 3amanns B KUM) 4acoB
1 Beruucnenus u BeimonssoT apudmMeTrHuecKue qecTBus C 1
npeobpa3zoBanus (6 paLMOHATIBHBIMU YUCIIAMH, BEIUUCIIAIOT 3HAUEHUS
3ananue KUM) YUCJIOBBIX BBIPAXKEHUM, IEPEXOAAT OT OJTHOU
(dopMBbl 3aMCH YHCIA K APYTron
2 JlencTBUTENbHBIE N300paxaroT uynciaa TouKaMu Ha KOOpJUHATHON 1
yucna (7) MPSMOM, CpPaBHUBAIOT JICUCTBUTEIIbHBIC YKCIA,
BBITOJIHSIOT BBIYUCICHHS U TIPEOOpa3OBaHMs,
BBINOJIHAIOT NPUKUIKY PE3yJIbTaTa BEIUMCIEHUM.
3 [TpeoOpazoBanus BBIMONHAIOT BEIYUCICHHS U TIPe0Opa30BaHUs 1
anreOpanyecKux apu(MEeTHUECKUX BbIPAXKEHUH, IPUMEHSIOT
BBIpakeHHH (8) CBOICTBa apu(METUICCKIX KBAIPATHBIX KOPHEH
Juis IpeoOpa30BaHusl BhIPAKEHUN
4 YpaBHeHuUs U Pemarot nuHENHbIE U KBaIpaTHBIE YPABHEHUS C 1
HepaBeHCTBa (9) OJIHOW IIEpEMEHHOI, HepaBEHCTBA C OJHOM
MEPEMEHHOMN U UX CUCTEMBI
5 Oyukuuu U rpaduku | CTposT U YUTaOT rpadUK pa3IUYHbIN QYHKIIHIA, 1
(11) YUTAIOT rpaduku QyHKIHIA, OTIMCHIBAIOT C
HOMOILBIO (PYHKIMHA Pa3IUUHbIE 3aBUCUMOCTH
MEXy BEIMYMHAMU, HHTEPIIPETUPYIOT rpaduKu
3aBUCUMOCTEN
6 Yucnossie U BeimonsstoT npeoOpa3oBaHus anredpandecKux 1
OyKBEHHbIE BBIp)KEHUH, HAXOAAT 3HaUeHHs OYKBEHHBIX
BbIpaxkeHus (13) BBIPAXXEHH, OCYIIECTBIISASI HEOOXOIUMBbIE
IIOJICTAHOBKH
7 IIpakTnueckue OcCymIecTBISIIOT pacyeTsl 1o GpopmyIiam, 1
pacueTsl 1o BBIPAXAIOT 3aBUCUMOCTH MEX/1y BEJIMYNHAMM,
dopmynam (14) BBIYHCJISIFOT 3HAYECHHUs] YUCIIOBBIX BBIPAKECHUM
8 [IpaxTuko- BBINONTHSAIOT BBIUKCIIEHUS U TPE0Opa3OBaHus, 1
OpPUEHTUPOBAHHBIE OCYILIECTBIISIOT IPAKTUYECKUE PACUETBI, CTPOST U
3aganus (1-5) HCCJIEAYIOT MAaTEMaTHUYECKHUE MOJIEIH,
UCTOJIBb3YIOT MPUOOPETEHHbIE 3HAHUS U YMEHUS B
PAKTUYECKON AESITEIbHOCTU
9 I'eomeTrpuueckue BrInonHseT 1eicTBUS ¢ TEOMETPUIECKUMU 1
¢burypsl. Yrisl (16) burypamu, pemaroT IIaHUMEeTpHUUECKHe 3a/1a4u
Ha HaX0KJIEHUE F'€OMETPUYECKHUX BEIUYHH (YIJIOB)
10 I'eomerpuueckue Pacnio3nator reomerpudeckue QUrypsl Ha 1
¢urypsl. Jnussl (17) | IUIOCKOCTH, pa3nnyaioT UX B3aUMHOE TOJI0XKEHHUE,
M300pakatoT reoMeTpudecKie GUrypbl, perarT
IUTAHUMETPUYECKHE 3a/1a41 HAa HaX0XKJICHUE
F€OMETPUUYECKUX BEIUYUH (JUIMH, YTIIOB)
11 [Tnomane Pacno3Haror reomerpuyeckue Gurypsl Ha 1
MHOToyrojpHuKa (18) | MI0cKoCTH, penaoT MiIaHUMETPUUYECKUE 3a1a91
Ha HaXO0)KJIEHUE N'€OMETPUUECKUX BETUUYHNH
(TuToTIIa/Ieit ), OCYIIECTBIISIOT PACUYETHI IO
bopmynam
12 N3mepenus u OnpeaensroT KOOpAMHATHI TOYKH INTIOCKOCTH, 1
BbruucieHus (19) IIPOBOJAT ONlEpaLMU HaJl BEKTOPAMMU, BBIYUCIISIOT
JUINHY ¥ KOOPJMHATBI BEKTOPA, YTOJI MEXKIY
BEKTOPAMM, CUHYC, KOCUHYC M TAaHI'€HC yIia
13 Teopernueckue [TpoBonAT MOKa3aTEIbHBIC PACCYKICHUS, 1




acmekTsl (20)

OIICHUBAIOT JIOTUUECKYIO MPABUIBHOCTD
paccyXICHUI, PaCIIO3HAIOT OMNOOYHBIC
3aKJIIOUEHUs

14 Cucrembl HepaBeHCTB | PemiaioT ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI, 1
(15)
15 BepositHOCTh Haxonmst BEposSTHOCTD CTy4ailHbIX COOBITHH B 1
coObITHii (10) IIPOCTEHIINX pacyeTax
16 [TocnenoBarensHOCTH | Pacmo3naroT apudpMeTHUeCKre ¥ TeOMETPHICCKUE 1
u nporpeccud (12) IIPOrPECCUH, PEIIAIOT 3a1a4U C IPUMEHEHUEM
dbopMyIibl 0011IETr0 WieHa U CYMMBbI HECKOJIbKUX
YJICHOB IPOTPECCUU
17 Pa6ora c KUM 1
(vactsb 1)
Utoro 17
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