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TlosicHUTEIBLHASA 3aIMCKA

Hacrosimas  mporpamma BHEYPOYHOM JEATEIBHOCTM COCTaBJII€HA B COOTBETCTBUHU C
TpeOOBaHUSIMU K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHOM MpPOrpaMMbl  OCHOBHOI'O
o0uiero o6pa3oBaHus Ha OCHOBaHUHU:

1. ®3 Ne273 o1 29.12. 2012 roga «O06 ob6pa3zoBanum B Poccuiickoit denepanuny;

2. ®enepalbHOTO TOCYAAPCTBEHHOTO O00pPa30BaTEIBHOTO CTAaHAApTa  OCHOBHOTO OOIIEro
o0pa3zoBaHus;

3. CaHUTapHO-OMIUIEMUONIOTHYECKUX TpaBuwin U  HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-3MUAEMHUOIOTHYECKUE TPeOOBaHUS K YCIOBHUSIM M OpraHu3alUud OOy4YeHUs B
o011eo0pazoBaTenbHbIx opraHuzanusax". C U3MEHEHMSIMU U JOMOJIHEHUSIMU OT: 29 HIOHS
2011 r., 25 nexabps 2013 1., 24 Hos6ps 2015 1.,

4. TlocraHoBneHue ry1aBHOro canurapHoro Bpaua P®  Ne20 or 30.06.2020r. «CanurtapHo-
SMUAEMHOJIOTHYECKHE TpeOOBaHMsSI K YCTPOICTBY, COJACP)KAHUIO U OpraHu3aluud padoThI
00pa30BaTeNbHBIX OpPraHW3alMid W JAPYrUX OOBEKTOB CONUATBHOW HHQPPACTPYKTYPHI IS
JIeTel W MOJOJEXKH B YCIOBHSIX PACHpPOCTPAHEHHUS HOBOW KOPOHOBUPYCHOM HH(EKIUU
(COVID-19)»- Canurapuo-snuaemuonorudeckue npasuia CIT 3.1/2.4.3598-20.

5. OcHoOBHOI 00pa30oBaTeNbHOIN MpOrpaMmMbl OCHOBHOTO o01miero oopazoBanus MAOY «OOILI
1. ViBaHoBckmit» ¢ mpuioxeHueM Ha 2024-2025 yueOHbli TO;

6. [lonmoxxenus 00 opranu3zanuu BHeypouHou AestensHocTd MAOY «OOIL n. MiBaHOBCKUII»

[IporpamMma kypca BHeypouHoil nestenbHOocTH «llogroroska k OI'D mo maremartuke» nns 9
KJIacca COCTaBJIEHA CAMOCTOSTENIBHO.

KosnuecTBo 4acoB, Ha KOTOpPOe paccYMTaHa MPOrpaMma
Ha uzyuenune npenmera orBoauted 1 4 B Hezento, 34 yaca B roa.

Hesn kypcea:

[ToaroroBuTh o6yqa10m1/1xc;1 K CJadyc€ OJOK3aMCHa B q)opMe OI'> B COOTBETCTBHH C
Tpe6OBaHI/I}IMI/I, NpEaABABIACMbIMU HOBBIMU 06p330BaTeJ'IBHBIMI/I CTaHJapTaMHu.

BocnuraresibHOe Ha3HAYEHHE Kypca.

OOyuenne mnoTpeOyeT OT y4allMXCs YMCTBEHHBIX W BOJIEBBIX YCWJIMHA, pa3BUTOTO BHUMAaHUS,
BOCIIUTAHUSI TAaKUX Ka4yeCTB, KaK aKTUBHOCTb, TBOpUYECKAas WHHIIMATHBA, YMEHUU KOJUJIEKTHBHO-
M03HABaTEJIBHOIO TPY/a.

3apaum kypca:

[ToBTOpeHue, 3aKperieHne U yriIyOJeHHe 3HAaHWN 110 OCHOBHBIM pa3jiellaM HIKOJIBHOTO Kypca
MaTeMaTHUKH C IIOMOIIBIO Pa3IMUHBIX IIUPPOBBIX 00pa30BaTENbHBIX PECYPCOB;

- (popMupOBaHHE YMEHHs OCYLIECTBIATh Pa3sHOOOPa3HbIE BUJbI CAMOCTOSITEILHOW NEATENBHOCTH C
1M(pOBBIMU 00pa30BaTEILHBIMU PECYPCAMU;

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

- (opMmupoBaHHE y YydYalUXCsA ILEIOCTHOIO NPEACTAaBICHUS O TEMe, €€ 3HaueHHs B pasjele
MaTE€MaTUKH, CBSA3H C IPYTUMU TEMaMHU;

- (¢opMuUpOBaHHE AaHAJIUTUYECKOTO  MBIIIJICHUS, pa3BUTHE MaMATH, KpYyro3opa, YyMeHHE
Ipeo10JIeBaTh TPYAHOCTH IIPU PELIeHnH OoJiee CIOXKHBIX 3a1a4;

- OCyIlleCTBJIeHHE PabOThI C JOMOJHUTEIBHON JINTEPATYPOil;

- AKUEHTHPOBATh BHUMAHUE YYaIIMXCS Ha EAWHBIX TpeOOBAHUAX K IMpaBHIaM OQOPMIICHHS
Pa3IMYHBIX BUJIOB 3a/IaHUM, BKIFOYAEMBIX B HTOIOBYIO aTTECTALMIO 32 KypC OCHOBHOW LIKOJIBI;



- pacIIMpPUTh MATEMATHUYECKUE MPEICTABIICHUS YUAIIUXCS 110 ONPEACICHHBIM TEMaM, BKIIOUYCHHBIM B
IPOrpaMMbl BCTYIUTENIbHBIX SK3aMEHOB B JPyTHe TUIIBI yUeOHBIX 3aBEIACHUM.

IInanupyeMble pe3y/bTaThl 0CBOEHHS IPOrpaMMBbI Kypca

Jluunocmuwie pe3yiomamoi:

OTBETCTBEHHOE OTHOUIEHME K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOPAa3BUTHIO U
caM000pa30BaHUIO0 HA OCHOBE MOTUBALIMU K OOYYEHUIO U ITO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MIOCTPOCHMIO JajbHENIIeNH HHANBUIYAIbHOM TpaeKTOpUM 00pa3oBaHUs Ha Oa3e OPUEHTUPOBKU
B Mmupe npodeccuii M TPOPECCHOHANBHBIX MPEINOYTCHUH, C YYETOM YCTOHYMBBIX
II03HABATENIbHBIX UHTEPECOB, a TAKXKE Ha OCHOBE (POPMUPOBAHMS YBAKUTEIHHOI'O OTHOLIEHHUS
K Tpynay.

DopMHUpPOBaHUE LEIOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKU U OOILECTBEHHOHN MPaKTHKH.
OcBoeHne connanbHBIX HOPM, IPABUJI MMOBEICHUS, POJIeH U (POPM COLMATBHOMN KU3HH.

Pa3BuTHEe MOpPanbHOTO CO3HAHWS W KOMIICTCGHTHOCTH B PEIICHUU MOPAIBHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POpPMHpPOBAHUS HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOTI'O OTHOIICHUS K HDABCTBEHHBIM MOCTYIKAM.
dopMHUpoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE.
dopMupoBaHrEe CIIOCOOHOCTH K 3MOIMOHAIBLHOMY BOCHPUSITHIO MAaT€MaTHUUYECKHUX OOBEKTOB,
3a/1a4, peleHU, PacCyKACHUN

Memanpeomemmvbie pe3yibmamsl 00y4eHUs.

Pezynamuenvie YY/[
®  OmpenensATb COOCTBEHHBIE MPOOJEMbI W TPUYMHBI UX BO3HUKHOBEHHS IpU paboTe ¢
MaTeMaTUYeCKUMHU O0BEKTaMH;
e (dopMynupoBaTh COOCTBEHHbIC BEPCUU WM MPUMEHSTH YK€ MU3BECTHBIE (JOPMBI U METOIbI
pEIICHUsT MaTeMaTHICCKOW TPOOIEMbI, (POPMYITUPOBATH TPEIAOIOKEHUS U CTPOUTH THUITOTE3BI
OTHOCHUTEIILHO pPaccMaTpUBaeMOro OOBEKTa M MPEABOCXUINATH PE3YJIbTaThl CBOEH yueOHO-
IMO03HABATEILHOM JCITEIIFHOCTH,
®  OmpenensATb MyTH JOCTH)KEHHUS MeJied W B3BEIIMBaTh  BO3MOYKHOCTH pa3pelleHUs
OTIpeIeNICHHBIX y4eOHO-TI03HABATENBbHBIX 33/1a4 B COOTBETCTBUU C OMPECICHHBIMH KPUTEPUIMU
Y 3aJ1a4aMu;
e BBICTpauBaTh COOCTBEHHOE 0Opa3oBaTelbHOE MOAMPOCTPAHCTBO JUISI  pa3pelieHus
ONPENIETICHHOT0 KpyTa 3aj/1ay, ONpeeisaTh U HaXOAUTh YCIOBHS JUIsl peain3alliy e U MJIaHOB
(camoo0OyueHue);
®  CaMOCTOSITENIHO BBIOMPATh CPEIu MPEUIOKEHHBIX pecypcoB HambOosee 3(pPeKTUBHBIE U
3HAYUMBIE TIPH PpabOTE C ONPEEICHHON MaTeMaTHYeCKOH MOJIETIBIO;
®  yMETh COCTAaBIATH TUIAH Pa3pEIICHUs] OMPEEICHHOTO Kpyra 3ajad, UCIOJIb3ys Pa3InvHbIC
CXEMBI, PeCYpChl IIOCTPOCHUS TUarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOMIUX MPOU3BECTH JIOTUKO
- CTPYKTYpPHBII aHAJIU3 3a/1a4u;
e yMeTh IUIAHUPOBATh CBOM OOpa30BATEIBHBIM MapHIPYT, KOPPEKTHPOBATb U BHOCUTH
ompeJieJICHHbIE W3MEHEHUS, KAa4eCTBEHHO BIHUAIONIME HAa KOHEYHBIA NPOIAYKT Y4eOHO-
MO3HABATEJILHOM €A TEILHOCTH;
® yMEHHE KAa4eCTBEHHO COOTHOCHUTH CBOHW JIEHCTBUSI C TMPEABKYIIAEMBIM HTOTOM Yy4eOHO-
MTO3HABATEIHHON JACATEIHPHOCTH TTOCPEICTBOM KOHTPOJIS M TJIAHUPOBAHUS Y4eOHOTO Tpoiiecca B
COOTBETCTBUHM C HM3MEHSIOUIUMUCS CHTYAIlMsIMH M TPUMEHSEMBIMH CpeACcTBaMH U (popmamu
OpraHu3aIHy COTPYIHUYECTBA, a TAK)KE WHIUBUTyaIbHOU paOOTHI HA YPOKE;
e yMEHHE OTOMpATh COOTBETCTBYIOIIME CPEACTBA pEaTU3allid PEIICHHs] MaTeMaTHUYeCKHUX
3a:a4, mOoAOMpaTh WHCTPYMEHTHI IS OILIGHMBAHUS CBOEW TpaekTopuu B pabore ¢
MaTeMaTUYECKUMH MOHATHUSIMHU U MOJIEIISIMH;
Ho3znasamensnuie YY/[



® YMEHHUE OIpPENEATh OCHOBOIIOJIAralollee IMOHATHE M MPOU3BOAUTH JIOTUKO-CTPYKTYPHBIN
aHaJIN3, OIPEJENSITh OCHOBHBIE IPU3HAKU U CBOICTBA C IIOMOILBIO COOTBETCTBYIOLUX CPEACTB U
UHCTPYMEHTOB;

®  yMEHHE MPOBOAMTH KIacCU(UKALUIO 0ObEKTOB HA OCHOBE KPUTEPHUEB, BBHIJCISATH OCHOBHOE
Ha ()OHE BTOPOCTENICHHBIX JaHHBIX;

®  yMEHHE IIPOBOJAUTH JOIMUYECKOE PACcCYKJCHHUE B HAIPABJIEHUH OT OOLIMX 3aKOHOMEPHOCTEN
M3y4aeMOH 3a7auu 10 YaCTHBIX PACCMOTPEHUN;

®  YMEHHUE CTPOMUTH JIOTUYECKUE PACCYXJECHMSI Ha OCHOBE CHUCTEMHBIX CPaBHEHHUH OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MAaTEMaTH4ECKOro pasjeia WIM MOJENH, MOHATUS WU KJIACCOB,
BBIJIEIISIS ONIPEACICHHBIC CYIECTBEHHBIC IPU3HAKU WA KPUTEPUH;

®  YMEHHUE BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTH, JIOTMUHOCTH COOTBETCTBYIOIIMX
LIENOYEK PacCyXJIeHUI npu pabore ¢ MaTeMaTMYECKUMHM 3a/ladaMi, YMETh HOJPOOHO U CXKaTo
IIPEACTABIATh JETAJU3allMl0 OCHOBHBIX KOMIIOHEHTOB TIIpU JI0Ka3aTeIbCTBE MOHATHH U
COOTHOIICHUM Ha MaTEMATHYECKOM SI3BIKE;

®  YMEHHE OPraHU30BbIBaTh IIOUCK U BBISBIISITH IPUYMHBI BOZHUKAIOIIKUX IIPOLECCOB, SBJICHUH,
HamOoJee BeposATHbIC (DAKTOPHI, IO KOTOPHIM MAaTEeMAaTHYECKHUE MOJETH M OOBEKTHI BEIyT ceOs
II0 ONPEACICHHBIM JIOTUYECKUM 3aKOHAM, YMETh IIPUBOJUTH IPUYMHHO-CICJCTBEHHBIN aHAIU3
MOHATUH, CY/KIEHUN U MaTEMaTUYECKUX 3aKOHOB;

® yMEHHME CTPOMTh MaTeMaTH4YEeCKyl0 MOJAEIb MpHU 3aJaHHOM YCIOBMHM, OOJanaromien
OIpEJICIEHHbIMU XapaKTePUCTUKAMH OOBEKTa IpPH HAIWYUU OIpPEJEICHHBIX KOMIIOHEHTOB
(OopMHPYIOMIETOCS MPENNOIAraeMOro OHATHS U SBIICHHS,

®  YMEHHE NIEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIIOILYI0 MaTeMaTHUYECKON
3aJjaud Ha S3bIK TpagUuecKkoro OTOOpaKEHUS - COCTAaBJICHUS MaTeMaTHYeCKOW MOJeNH,
COXPAaHSIIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yYMEHHE 3a/aBaTh IUIAH pEIICHUs MaTeMaTU4YeCKOW 3aJaud, pealn30BbIBaTh AJITOPUTM
JeUCTBUH KakK MOIIaroBOM HHCTPYKIMHU JJIs pa3peleHus yueOHO-1103HaBaTeIbHON 33/1a4H;

®  YMEHHUE CTPOUTH JI0KA3aTEIbCTBO METOJIOM OT POTUBHOTIO;

e ymMmeHue paboTaTth ¢ MPOOJIEMHON CHUTyalHel, OCYIIECTBIATH OOpa3oBaTEIbHBIN IMPOIECC
MIOCPENICTBOM ITOMCKAa METOJIOB M CIIOCOOOB pa3pelIeHus 3a[auu, ONPENeNIATh IPAaHHIIBI CBOETO
00pa3oBaTEeNbHOIO IPOCTPAHCTBA;

® yMETh OPUEHTUPOBATHCA B TEKCTE, BHIABJIATH IJIAaBHOE YCIIOBHE 33Jaud U YCTaHABIIMBATH
COOTHOILIEHHE pacCMaTpUBAEMbIX OOBEKTOB;

® yMEHHE T[EpeBOANUTh, HHTEPIPETUPOBATH TEKCT B HHBIE (QOPMBI MPEICTABICHUS
MH(}OpPMALIUU: CXEMBI, THarpaMMBbl, rpaduyecKoe MpeACcTaBIeHUE TaHHBIX;

Kommynuxamuenwvie YY/[

e yMeHue paboTaTb B KOMaHje, (OPMUPOBAHME HABBIKOB COTPYJIHHYECTBA M Y4EOHOTO
B3aMMO/JICHCTBHS B YCIOBUSX KOMaH/IHOM UTpbl WIIM UHOW (hOPMBI B3aUMOIEHCTBUS;

e yMEHME pacHpeAeisaThb pPOJIM U 33Jayd B paMKax 3aHATUSA, (OPMHPYsS TaKKe HaBBIKU
OpPraHU3aTOPCKOrO XapaKTepa;

® yMEHHE OLIEHHUBAThH MPABHJIBHOCTb COOCTBEHHBIX JEHCTBHI, a TaKkKe NeATEIbHOCTH JIPYIHX
Y4aCTHUKOB KOMaH/Ibl;

e KOPpPEKTHO, B paMKax 3a/Jad KOMMYHHKaIMH, (OpMyIHpOBaTh U OTCTAWBATh B3IJISBI,
apryMEHTHPOBAaTh J0BOJIbl, BBIBOJbI, @ TAKXKE BBIJBUIAaTh KOHTPAPIyMEHTbI, HEOOXOAUMBIE IS
BBISIBJICHMSI CUTYallMH yCleXa B PeICHUH TOM WM HHOW MaTeMaTU4YecKOo 3a1a4i;

e yMEHHME TIOJb30BaThbCd MAaTEeMAaTWUYEeCKMMU TEpPMUHAMM JUIsL  pelleHus  y4yeOHo-
MO3HABATENbHBIX 3a7[ad, a TaKKe CTPOUTh COOTBETCTBYIOIIME pEUYEBbl€ BBICKA3bIBaHHUS Ha
MaTeMaTHYeCKOM SI3bIKE JJIs BBICTPAaUBaHUSI MaTEMaTUYECKOI MOJIENH;

® yMETh CTPOUTH MAaTEMAaTHYECKHUE MOJEIN C IOMOIIbI COOTBETCTBYIOLIETO NMPOTrPAMMHOIO
obecrieueHus, CEpBUCOB CBOOOTHOTO OTAAIICHHOTO JJOCTYIIA;

® yMeTb IPaMOTHO M 4YeTKO, coryacHo mpasuiam odopmwiieHuss KMM-a OI'D 3aHOCHTH
MIOJIy4YE€HHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemmnuie pezyromamuol.



e  ($opMHUPOBAHHE HABBIKOB IMMOMCKA MAaTEMAaTUIECKOTO METOMA, AITOPUTMA U MTOUCKA PEIICHUs
3aJ1a4M B CTpYKTYype 3anay OI'D;

e (opmMupoBaHUE HABBIKA PEIICHUS OMPEICICHHBIX THIIOB 3a7a4 B CTPYKType 3a1a4 OI'D;

e yMeHue paboTarb C TabIUIIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH;, YyMETh
peoOpa3oBbIBATh 3HAKU U CUMBOJIBI B I0KA3aTEIbCTBAX U MIPUMEHSIEMbIX METOAAX I PeIleHuUs
o0pa3oBaTeNbHBIX 337a4;

e yMEHHE NPHUBOJUTH B CHCTEMY, COINOCTaBIATh, 000O0mATh M  aHAJIU3UPOBATH
nH(OpPMAaLIMOHHbIE KOMIOHEHThl MAaTEMaTHYEeCKOr0 XapakTepa U yMeThb MPUMEHSTh 3aKOHBI U
IIpaBWJIa JJis PELLIEHUS] KOHKPETHBIX 33]1a4;

¢ yMEHHE BBLICIATh IJIABHYI0O W HM30BITOUYHYIO HH(POPMAIUIO, MPOU3BOAUTH CMBICIOBOE
C)KaTHe MaTeMaTH4eCKUX (PAKTOB, COBOKYMHOCTH METOAOB M CIOCOOOB pEIIEHUS; YMETh
MIPE/ICTaBIATh B CJIOBECHOH (hopMe, MCHOJB3Yys CXEMbl U pa3iMyHble TaOJULbI, TpapuKkd U
JTUarpaMMbl, KapThl MOHATUM M KJIACTEpPbl, OCHOBHBIC HJEU U IUJIaH PEUICHUS TOW WM HHOU
MaTeMaTHYeCKOH 3aj1auu.

Tpebosanus K ypoHIO NOO2OMOBKU YHAUUXCS
Harypaasbnblie yncia. J[poou. PannonajabHble yucaa
Buinycknux nayuumces:
® TIOHMMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS,
®  ONEpUPOBATh NOHATUSMHU, CBA3AHHBIMU C JEIUMOCTBIO HATYpaJIbHbIX YHCEI;
e BBIpAXAaTh 4YHWCIA B OKBUBAJIEHTHHIX (opmax, BbIOMpas Hamboiee MOAXOIAIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;
®  CpaBHUBATh U YIOPSAOYUBATH pAllMOHAIbHBIC YUCIIA;
®  BBINOJHATh BBIYUCIECHUS C PAlMOHAIBHBIMM YHCIIAMH, COYETash YCTHbIE U HUCHbMEHHBIE
MIPUEMBI BBIUMCICHUHN, IPUMEHEHUE KaJIbKYIATOPA;
®  UCHOJb30BaTh IMOHATHS M YMEHMsS, CBSI3aHHBIE C IPONOPLUOHAIBHOCTbIO BEJIUYMH,
IIPOLICHTaMH, B XOJ€ pPELICHUS MaTEeMaTH4YEeCKHUX 3aJad M 3a1ad M3 CMEXHBIX IIPEIMETOB,
BBIIIOJIHATH HECIIOKHBIE MPAKTHYECKUE PACUETHI.
JeiicTBUTEIbHBIE YMCJIA
Buinycknux nayuumes:
®  HCIIOJb30BATh HAYAJIbHBIC NIPEJCTABICHUS O MHOKECTBE JEHCTBUTEIIBHBIX YNCE;
®  ONEpPUPOBATH MOHATUEM KBAJIPATHOTO KOPHSI, IPUMEHATH €TO B BBIUUCICHUSX.
AuaredpanyecKkue BbIPaKEeHHA
Buinycknuxnayuumcs:
®  ONEpUPOBaTH MOHATHIMH «TOXIECTBO», «TOXAECTBEHHOE MpeoOpazoBaHUEy», pelIaTh
3a/lauu, colepkaliie OyKBeHHbIe TaHHbIE; paboTaTh ¢ hopMylaMu;
®  BBINOJHATH NpeoOpa30BaHUs BBIPAKEHUM, COAECPKALIUX CTEIEHU C LEJIBIMHU MOKa3aTelsIMU
Y KBaJpaTHBIE KOPHH;
®  BBHIMOJHATH TOXKIECTBEHHBIE MPEOOpa3OBaHUs PAIMOHATBHBIX BBIPAKEHUI Ha OCHOBE
MpaBWJI JCHCTBHUI HaJl MHOTOWICHAMH U anreOpandyecKuMu Jpo0siMHu;
®  BBINOJHATH Pa3I0KEHUE MHOTOWIEHOB HA MHOXKUTEIIH.
YpaBHeHust
Buinycknux nayuumes:
e  pemaTh OCHOBHBIE BHJIbI PAllMOHAJIBLHBIX YPAaBHEHUHN C OJIHOM MEepeMEeHHON, CUCTEMBI ABYX
ypaBHEHUH C ABYMsl IEPEMEHHBIMU;
® [IOHMMAaTh YpaBHEHHME KaK BaXHEHMIyI0 MaTeMaTHYeCKYl0 MOJeNb JJis ONUCAaHUS U
M3Y4YEeHHsI Pa3HOOOpA3HBIX pealbHBIX CHUTYallUii, pelmaTh TEKCTOBBIE 33Jayd ajaredpanyecKum
METOZOM;
® [PUMEHATH rpapuueckue MpeAcTaBICHUS Ul HCCIEI0BaHUs YPaBHEHUM, UCCIIEIOBaHUS U
pelIeHus] CUCTEM YpaBHEHUH C IBYMsI IEPEMEHHBIMH.
HepaBencrBa
Buinycknuxk nayuumes:




® [IOHMMAaTh M TPUMEHATb TEPMHUHOJIOTHMI0O M CHUMBOJIMKY, CBSI3aHHBIE C OTHOILEHUEM
HEPABEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

e  pelaTh JUHEHHBbIE HEPABEHCTBA C OJHOM NEPEMEHHON M UX CHCTEMBI; pelllaTh KBaJpaTHbIE
HEpPaBEHCTBA C OIIOPOH Ha rpauyeckue NpeaCcTaBICHHUS.

OcHoBHblIe OHATHSA. YHCI0BbIE PYHKIUT

Buinycknuk nayuumes:

® [IOHMMATh M HUCIOJBH30BATh ()YHKIIMOHAJIBHBIC TOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHUS ),

®  CTPOUTH I'paMKH IEMEHTAPHBIX (PYHKIUI; UCCIe10BaTh CBOMCTBA YMCIOBBIX (DYHKIMI Ha
OCHOBE M3Yy4YE€HUs MOBEICHUS UX IPa(pUKOB;

® [OHMMATh (PYHKIMIO KaK BOXHEHUIITYI0O MaTEMaTHUECKYIO MOJEIb JJIsl OMMCAHUS MPOLECCOB
U SBJICHUH OKPYKAIOLIEr0 MHUPA, HPUMEHATh (YHKUMOHAIBHBIM S3BIK JUISl ONHUCAHUSA U
MCCIICIOBAHMS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETUUYNHAMH.

OnucarejibHasi CTATHCTHKA

Buinycknux nayuumes:

®  JCIOJb30BaTh INPOCTENIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHbIX.
Cay4aiinblie cOOBITHSI H BEPOATHOCTD

BbinmyckHUK HayuyHuTCs

®  HaxOJWUTb OTHOCHUTEJIbHYIO YaCTOTY M BEPOSATHOCTh CIYy4alHOT0 COOBITHS.

KomOunaropuka

e  BrINyCKHUK HaydyuTCs pemiaTh KOMOMHATOPHBIC 33aJadd Ha HAXOXJICHUE YnClia 00BEKTOB
WU KOMOMHAIUH.

Harnsinaasi reomerpus

Buinycknux nayuumes:

®  pacrno3HaBaThb Ha 4YepTekaxX, PUCYHKAX, MOJAEISAX M B OKPYKAIOLIEM MHUpPE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKUE (PUTYDBI;

®  pacro3HaBaTh pPa3BEPTKM Kyba, MpPsAMOYTOJIBHOIO Mapajulejienunena, MpaBUIbHOU
MMpaMM/JIbl, HMIMH]pA U KOHYCAa;

®  CTPOUTH pa3BEPTKU KyOa U NMPSIMOYTOJIbHOIO MapaljieNenuesa;

e onpeAensATh O JMHEHHBIM pa3MepaM pa3BEPTKU (GUIypbl JUHEHHBIE pa3Mepbl caMon
¢burypsl 1 Ha060pOT;

®  BBIYUCIATH 00BEM MPSIMOYTOJIBHOIO MapalIeenuIeaa.

I'eomeTpuyeckue GuUrypsl

Buinycknux nayuumes:

®  TI0JB30BaThCS SI3BIKOM T'€OMETPUHU JJIsl ONMCAHMS NPEIMETOB OKPYXAKOUIEr0 MUpa U HX
B3alMHOI'0 PACIIONOXKEHUS;

e  pacro3HaBaTh M M300pakaTh Ha 4epTekaX U PUCYHKaX IeoMeTpuyeckue QUrypel U HX
KOH(Urypauuy;

®  HaxOJWTb 3HAYCHMS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUTYp U UX OTHOLICHMS, IPAAYCHYIO MEpY
yrioB ot 0° go 180°, mpumeHsst onpezeneHusl, CBOMCTBAa U MPU3HAKU (UTYP U UX DJIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, MOI00ME, CUMMETPUH, TIOBOPOT, APAJLIEIHHBIN MEPEHOC);

®  OIEpUPOBaTh C HAYAIBHBIMU IOHSITUSIMHM TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTApHbBIE
orepauuy HaJ QYHKIUSIMH YTJIOB;

e  pemaTh 33Ja4u Ha JI0Ka3aTeIbCTBO, OMMMPAsCh HAa U3yYEHHBIE CBOICTBA QUTYp U OTHOIICHUN
MEXy HUIMH U IPUMEHSISI U3y4EHHBIE METO/bI JOKA3aTENbCTB;

e  pelaTh HECJIOXKHBIE 3a/1a4d Ha IOCTPOCHHE, TPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHHUS C
MTOMOUIBIO UPKYJIIS U TMHEHKH;

e  pelaTh NPOCTEUIINE INIAHUMETPUYECKHUE 3a7aUU B IIPOCTPAHCTBE.

N3mepenne reomeTpu4ecKux BeJTUYMH

Buinycknux nayuumes:

®  JCNOJb30BaThb CBOMCTBA M3MEPEHUs JJIWH, IJIOUIAJENd M YIJIOB IPHU PELIEHUHU 3a/1ad Ha
HaXO0XJACHHUE JJIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPY>KHOCTH, I'PayCHON MepbI

yria;




®  BBIYKCIATH IUIOMIAN TPEYTOJBHUKOB, MPSIMOYTOJbHUKOB, MapayljelorpaMMOB, Tpameluid,
KpPYTI'OB U CEKTOPOB;

®  BBIYHCITH JJIMHY OKPYXHOCTH, JUIMHY TyTH OKPY>KHOCTH;

®  BBIYHCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUI'Yp M WX YIJIBI, UCTIONB3YSI (POPMYJIIBI JITHHEI
OKPYKHOCTH M JUTHBI IYTU OKPY>KHOCTH, (POPMYJIBI TUTOLIaAeH Uryp;

e pemaTh 33/Ja4d Ha JOKA3aTEILCTBO C HCIOJNb30BaHHEM (HOPMYJ JJIHHBI OKPYXHOCTH WU
JUTMHBI IYTU OKPY>KHOCTH, (popmy muomaaeit puryp;

® pemiaTh NPAKTUYECKHE 3a7add, CBS3aHHBIC C HAXOXKICHUEM T'€OMETPUYECKUX BEIUYUH
(ucronp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEICTBA).

Koopaunarsi

Buinycknuk nayuumecs:

® BBUHCIATH JUIMHY OTpE3Ka IO KOOPJAMHATaM €ro KOHIIOB; BBIYMCIATH KOOPIHHATHI
CEepeIMHbI OTPE3Ka;

®  HCIIOJIB30BaTh KOOPAMHATHBIN METOJ IJIsl U3YYEHUS! CBOMCTB MPSIMBIX U OKPYXHOCTH

[ ]

Coaep:xanue Kypca

«IIpakTuKO-OpHeHTHPOBaHHBbIE 3aqaHua» OTpadoTka 3agau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHUE JAaHHBIX, IJAaH U CXEMa, WU3BJICYEHUE HYKHOU
uHpopManuy. VI3MEHYMBOCTH TIpUM H3MepeHHsX. Pemaromme mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. BblumciaeHus um mpeoOpa3oBaHue BenuuuH. VccienoBaHue HpOCTEHIIMX
MaTE€MaTHYECKUX MOJEIEH.

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

Jeiicmeusa ¢ HamypaipHbIMU YUCTAMU

CrnoxxeHue W BbIUMTAHHE, KOMIIOHEHTHI CJIOXEHHS M BBIYUTAHMS, CBS3b MEXIYy HHUMH,
HaXOXXJICHHE CYMMBI M Pa3HOCTH, M3MEHEHHE CYMMBI M Pa3sHOCTH TNPH HM3MEHEHHUH KOMIIOHEHTOB
CJIOKCHUSI U BHIYUTAHUS.

YMHOXEHHE U JIe]IeHNe, KOMIIOHEHTBI YMHO)KEHUS M JISTICHHS, CBSA3b MEXy HUMH, YMHOKEHHE
U CJIOXKEHHUE B CTOJOUK, ACNIEHUE YrOJIKOM, IPOBEpPKa pe3ysbTaTa ¢ MOMOIIbIO MPUKUAKU U 00paTHOTO
JIEACTBUA.

Yucnoewie sviparrcenus

UmcnoBoe BBIpaKEHUE U €r0 3HaUYEHHE, OPSI0K BRITOIHEHHS JICHCTBUH.

/lpoou. Obviknosennvle opoou

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

3anmuch HATypallbHOTO 4YHCIa B BHJIE JpoOM C 3aJaHHBIM 3HaMeHarenem, npeoOpa3oBaHUe
CMEIIIaHHOM IpoOH B HEMPaBUIBHYIO JPOObh U HA0OOPOT.

[TpuBenenue apodeit k o0meMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxeHue M BbIYMTAaHUE OOBIKHOBEHHBIX ApoOeil. YMHOXeHHE U JieieHue OOBIKHOBEHHBIX
poOei.

Apudmernueckre 1eHCTBHS CO CMEIIaHHBIMU JPOOSIMH.

Apudmernueckue JeHCTBUS C IpOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIeHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelUCmEUI.

Hecamuunsvie opoou

[TpeoOpa3oBanue IecATUYHBIX ApoOeil B OObIKHOBEHHBIE. CpaBHEHHME IECATHUHBIX JpoOei.
CrnoxxeHue W BBIYMTAHHE ACCATUYHBIX ApoOel. OKpyriieHHe AECATUYHBIX ApoOed. YMHOXKEHHE U
JelieHue JEeCATHUYHBIX JpoOeil. [Ipeobpazosanue 00bIKHOBeHHBIX Opobell 8 Odecamuunvie OpooOU.
Koneunvie u 6eckoneunvie decsmuunvie Opoou.

Yucna. Pauyuonanvuule yucaa

MHoxecTBO palnuoHaibHbIX uuncen. CpaBHEHUE palUOHANBHBIX uuncen. JleictBus c¢
panMoHaIbHBIMU YUCIaMU. [Ipedcmasnenue payuoranibHo20 Yucia 0ecimuiHol 0poosio.

Jlpobno-payuonanshuie gvipasrxcenus

[IpeoOpa3oBanue ApOOHO-TMHEHHBIX BBIPAKEHHM: CIOXKEHHE, YMHOXXEHHUE, JeJICHHUE.
Aneebpauueckas 0pobw. Cokpawenue anreeopaudeckux opooeiti. Ilpusedenue ancebpauveckux opooeu



K obwemy 3Hamenamenio. [lelicmeuss ¢ aneebpaudeckumu OpoOAMU. CLOMCEeHUe, BblYUMAHUe,
VMHOdCEHUe, OeleHue, 8036e0eHUe 8 CTNEeNeHb.
«YmucioBble HepaBeHCTBA, KOOPAMHATHAA npsaMas». Otpadotka 3agay Ne 7 KUM OI'D.

Payuonansusie uucna

N3o00paxkenne yucen Ha 4YMCIOBOM (KoopauHaTtHOM) mnpsimod. CpaBHeHue uucen. Mopaynb
yyclia, TeoMeTpUuYecKas HHTepIperanus MoAyias uucna. JlelcTBUS C  MOJIOKUTEIbHBIMUA U
OTpULATENbHBIMU YUCIIaMU. MHOXECTBO LIENIBIX YUCEIL.

Koopounama mouku

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

Hppayuonanvuvie uucna

[TonsiTue nppanmoHanpHOro yncia. Paco3HaBaHue UppalMOHAIBHBIX YHCET.

MHnoocecmso OelicmeumenbHuIX Yuce.

«Yucaa, BoIYMCJIEHUS] U TIpeodpa3oBaHue ajiredpanyecKux BbIpaxeHuin». Otpadborka 3amad Ne 8
KM OI'sD

Hppayuonanvnule uucna

IlonsTne wuppanmoHanbHOro uyucia. Pacrno3HaBanume wuppauuMoHaIBHBIX uuced. I[Ipumepsl
J0Ka3aTeNbCTB B anredpe. [eticmeus ¢ UppayuoHAIbHbIMU YUCIAMU: YMHOdMCEHUe, OelleHue,
6036e0eHuUe 6 CIMeneHb.

MHooicecmso OelicmeumenbHbIX Yucei.

«YpaBaenus». Otpadotka 3anay Ne 9 KIIM OI'3.

Pagencmea

YucnoBoe paBeHcTBO. CBOICTBA YMCIIOBBIX PaBEeHCTB. PaBeHCTBO C epeMeHHOM.

Ypasenenua

[TonsiTue ypaBHEHUS U KOpHS ypaBHeHUs. [Ipedcmasnenue O pagHOCUNIbLHOCMU YPAGHEHUL.
Obnacmwb onpedenenus ypasrenus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Jluneininoe ypasuenue u e2o KOpuu

Pemienne nuHeHBIX ypaBHEHUU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo kopmeti
JIUHEUH020 ypasHenus. PeueHue TuHeliHblX YpagHeHUll ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanpatuele ypaBHeHHs. HemonHble kBaapaTHbIe ypaBHEHUS. J[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. dopmyna KopHeW KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammas
meopeme Buema. PellleHue KBaJIpaTHBIX YpaBHEHMI: HCIIONb30BaHUE (HOPMYINBI IS HAXOXKICHUS
KOpHEH, epaguueckuti memoo pewlenus, pasiodceHue Ha MHOdCUmeny, noooop Kopueu ¢
ucnonv3osanuem meopemovl Buema. Konuuecmso xopreii k6a0pamnozo ypasHeHus 6 3a8UCUMOCMU OM
e2o ouckpumunauma. buxeaopammnuie ypasuenus. Ypaenenus, ceooumvle K TUHEUHBIM U KEAOPAMHBIM.
Ksaopammnuvie ypasnenus c napamemponm.

/Jlpobno-payuonansvhsle ypagHenus

Pemenne mnpocredmmx ApoOHO-TMHEHHBIX YypaBHEHMH. Pewenue OpoOHO-paAYUOHATbHBIX
VPABHEHUI.

Memoowl pewienus ypagHeHull: Memoobl PABHOCUILHBIX NPeoOpa3oeanuii, Memoo 3aMeHbsl
nepemeHnHou, epaguueckuil memoo. Hcnonvzosanue ceoticmea QyHKyull npu peutenuu ypagHeHuil.

Ipocmeiiwue uppayuonansivle ypasuenus suda 4| f (x) =a, \/f (x) = \/g (x) .

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

«BeposiTHOCTB coObITHII» OTpaboTka 3amad Ne 10 KUM OI'D.

Cryuaiinvie coovimus

CrnyualiHple ONBITHI  (OKCHEPUMEHTHI), JJIEMEHTapHbIe Ciy4ailHble COOBITHS (MCXOMbI).
BepositHocTi  aneMeHTapHbIX  coObITuid.  CoOOBITHS B CIOy4aWHBIX — DKCIEPUMEHTaX U
OJIarOMPUATCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH ciydaHbIX COOBITHH. OTBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  cOObITUAMHU. Kitaccuueckne BepOSTHOCTHBIE OIBITHI €
HCIOJIb30BAaHUEM MOHET, KyOUKOB.



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

Dynkyuu

Hlonamue ¢ynkyuu

JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTH. DOpMHUpPOBAaHUE MPEJCTABICHUNH O METarpeIMeTHOM
MOHATUHU «KOOPAUHATHI». CrocoObl 3a1aHusl (PYHKUMH: aHANUTUYECKUH, rpadUvecKuii, TaOIUIHBIN.
I'paduk dynkuuu. I[Ipumepsl (yHKUMHA, MOTy4aeMbIX B MPOLECCE HCCIEIOBAHMS Pa3IMUHBIX
peanbHBIX MPOLIECCOB W PEUIeHUs 3a1ad. 3HayeHue (yHKuuu B Touke. CoiicTBa (yHKUMA: 001acTh
orpezeneHus, MHO>KECTBO 3HAYCHUH, HYJIH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
YemHOCMb/HeuemHocmy, TIPOMEXKYTKM BO3pAacTaHUA W yObIBaHUS, HauOOJbIIEE M HaWMEHbIIEE
3HaueHus. MccnenoBanue GyHKIUY 110 ee rpaduky.

Juneinan hynkyusn

CgoiicTBa u Tpaduk JuHEHHON (QYyHKIUU. YTioBoH KodhdumumeHT npsmoil. Pacrnonoxenue
rpaduka JUHEHHONW (PYHKIIMM B 3aBUCHMOCTH OT €€ YIJIOBOro KO3((UIMEeHTa U CBOOOJHOTO YJICHA.
Haxoorcoenue xosghguyuenmos nunetinoti pynkyuu no 3a0auHubIM YCI0BUAM: NPOXOAHCOEHUE NPAMOLL
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHVIO MOYKY U
NapanieibHol OaHHOU NPAMOLL.

Keaopamuunaa gpynxyusn

CeoiictBa u rpaduk kBagpatuyHou ¢QyHkuuu (mapabona). [locmpoenue epaguka
K68AOpamu4Hol YYHKYUU nO MoyKam

Oopamnasa nponopyUoOHaAILHOCHb

k
CaoiicTBa QyHKIIMH y = k y = —. I'unepbona.
X X

«Pacuersl no popmysam» Otpadotka 3aaau Ne 12 KM OI'3. (1 yac).
QDu3zuueckue gopmynsl, mamemamuueckue Gopmynnt

«HepaBeHncTBa, cucTembl HepaBeHCTB». OTpadoTka 3aga4 Ne 13 KM OI'D.

Cucmemvul nepasencme

CucreMbl HEpaBEHCTB € OJHOM mepeMeHHOM. PelieHue cucreM HEPaBEHCTB C OIHOU
NEPEMEHHON: JTMHENUHBIX, keadpamubix. V1300pakeHue peleHus CUCTeMbl HEPaBEHCTB Ha YMCIIOBOU
MpsIMOM. 3aKCh PELIEHUS] CUCTEMbI HEPaBEHCTB.

«3apaum Ha nporpeccumw» Otpadotka 3anay Ne 14 KUM OI'D

Ilocneooéamenvnocmu u npozpeccuu

UucnoBas mocienoBaTesbHOCTb. [IprMepsl 4MCIIOBBIX MOCIEN0BaTeNbHOCTENH. beckoHeuHbIe
MocJe10BaTeNbHOCTH. ApudMeTHueckas mporpeccust U ee cBoiicTBa. ['eomeTpuueckas mporpeccus.
Dopmyna obwezo unena u cymmuvl N NEPEbIX YIeHO8 apUuPMemuuecKol U 2eoMempuiecKkoll npocpeccuti

«Tpeyroasauxkmn». Otpadotka 3agau Ne 15 KM OI'3.

Benuuunwi

Bennuuna yrina. ['pagycnas Mepa yria.

Tpeyzonvnuk

CaolicTBa paBHOOEAPEHHOTO TpeyroibHUKA. BHemmHwuii yron TpeyrosnbHuka. Cymma yrios
TPEYTrOJIbHUKA

«OxpyxHOCcTB». OTpadoTka 3amay Ne 16 KM OI'D.

HaxoxeHue yrioB B OKpy:KHOCTH, HaXOXKAEHUE TUIOMAIN
Haxoxnenne 1IMH B OKPYKHOCTH
OnucanHas ¥ BIMCaHHAs OKPYKHOCTH

«Yerpipexyroasauku. [Lnomaas MHoroyrojasuuka». Orpadorka 3agay Ne 17 KUM OI'D
H3mepenua u éviuucnenus


https://3.shkolkovo.online/catalog/2519?SubjectId=31
https://3.shkolkovo.online/catalog/2521?SubjectId=31
https://3.shkolkovo.online/catalog/2522?SubjectId=31

[Tnomanu. ®opmynbl MmIoMWAAW TPEYroNbHMKA, NMapajuleiorpaMMma M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna I'epoHa, ¢popmyna miIom@aan BBITYKIOTO YEThIPEXYroJbHUKA, (POPMYIIbI UINHBI
OKPY>KHOCTH M IIJIOLIAAH KpyTa

«®@urypbl Ha KBaJApaTHOii pemeTke». Otpadorka 3ama4d Ne 18 KM OI'D.
Haxoxcoenue onun, naowiadeii u y2noe

«Teopernyeckue acnekTb». OTpadoTrka 3amay Ne 19 KM OI'D.
Teopernueckue acrekThl, TEOPEMBbI, aKCHOMBI, OIpeIesIeHus], (POPMYJIbL, JIEMMBI.



TemaTH4eckoe NJIAHUPOBAHHE Kypca

No Tema 3agaTus OCHOBHBIE BUJIBI ACATEIBHOCTH yUalIUXCA Komn-Bo
/11 (Ne 3amanns B KUM) 4acoB
1 Beruucnenus u BeimonssoT apupMeTHuecKue JeicTBUs C 2
npeobpa3zoBanus (6 paLMOHATIBHBIMU YUCIIAMH, BEIYUCIIAIOT 3HAUEHUS
3ananue KUM) YUCJIOBBIX BBIPAXKEHUM, IEPEXOAAT OT OJTHOU
(dopMBbl 3aMCH YHCIA K APYTron

2 JleificTBUTENbHBIE N300paxaroT uynciaa TouKaMu Ha KOOpJUHATHON 2

yucna (7) NPSMOM, CPaBHUBAIOT JICUCTBUTEIbHBIC YHCTIA,
BBITOJIHSIOT BBIYUCICHHS U TIPE0Opa3oBaHMs,
BBINOJIHSAOT PUKUIKY PE3yJIbTaTa BEIUMCIECHUM.

3 [TpeoOpazoBanus BBINONHAIOT BEIYUCICHUS U IPe0Opa30BaHUs 2
anreOpanyecKux apu(MeTHUECKUX BbIPAXKEHUH, IPUMEHSIOT
BbIpakeHUi (8) CBOICTBa apu(METUICCKIX KBAIPATHBIX KOPHEH

Juis IpeoOpa30BaHusl BbIPAXKEHUN

4 YpaBHeHuUs U Pemarot nuHENHHbIE U KBaIpaTHBIE YPABHEHUS C 2

HepaBeHCTBa (9) OJIHOW IIEpEMEHHOI, HepaBEHCTBA C OJJHOM
MEPEMEHHOMN U UX CUCTEMBI

5 Oyukuuu U rpaduku | CTpoAT U 4UTaOT rpadUKu pa3TUIHbIN QYHKIIHIA, 2

(11) YUTAIOT Tpaduku QyHKIHIA, OMUCHIBAIOT C
HOMOILBIO (PYHKIMHA Pa3IUUHbIE 3aBUCUMOCTH
MEXy BEIMYMHAMH, HHTEPIPETUPYIOT IpaduKu
3aBUCUMOCTEN

6 Yucnossie U Beimonsstor npeoOpa3oBaHus anredpandecKux 2
OyKBEHHbIE BBIP)KEHU, HAXOAAT 3HauUeHHs OYKBEHHBIX
BbIpaxkeHus (13) BBIPAXEHU, OCYIIECTBIISASI HEOOXOIUMBbIE

HOJICTAHOBKHU

7 [IpakTuyeckue OcCymIecTBISIIOT pacyeThl o popmyIiam, 2
pacueTsl 1o BBIPQ)KAIOT 3aBUCHMOCTH MEX/y BETMUYMHAMH,
dopmynam (12) BBIYUCIISIOT 3HAUEHUS YUCIIOBBIX BBIPAXKEHUHN

8 [TpakTuko- BhINONMHSAIOT BEIUKCIEHMS U TPeoOpa3oBaHuUsl, 2
OpPHEHTUPOBAHHbIE OCYILECTBIISAIOT MPAKTUYECKNE PACUEThl, CTPOSAT U
3aganus (1-5) UCCJIEAYIOT MAaTEMaTHUYECKHUE MOJIEIIH,

UCTOJIBb3YIOT MPUOOPETEHHBIE 3HAHUS U YMEHUS B
MPAKTUYECKON AESITEIbHOCTU

9 I'eomeTrpuueckue BeinonssieT neficTBus ¢ reoMeTpuYecKUMU 2

¢urypsl. Yrisl (16) ¢durypamu, pemaroT INIaHUMETPUUECKHE 3a/1a4H
Ha HaXx0XJIeHUe reOMETPUUECKUX BEJIHUUH (YIJIOB)

10 YerbipexyronpHuku. | PacnosHaror reomerpuueckue GUrypsl Ha 2
[Tnomanm IUIOCKOCTH, Pa3inyaloT UX B3aMMHOE MOJI0KEHHUE,
MHoroyrojsHuKa (17) | H300pakaroT reoMeTpudeckre QUryphl, peIraoT

IUTAaHUMETPUYECKUE 33/1a41 Ha HaXOX/IEHUE
F€OMETPUUYECKUX BEIUYUH (JUIMH, YTIOB)

11 @urypsl Ha Pacno3Haror reomerpuyeckue GUrypsl Ha 2
KBaJIpaTHOU pelleTKe | MJIOCKOCTH, PEHIaloT MJIaHUMETPUYECKHE 3a1a4U
(18) Ha HaXO0XJIeHHE T€OMETPHUUECKUX BEITHMYUH

(TuTOTIIa/IeH ), OCYIIECTBIISIOT PACUETHI IO
bopmynam

12 Teoperuueckue [TpoBoasT noKazaTenbHbIE PacCyKICHUS, 2
acriexTsl (19) OLIEHUBAIOT JIOTHYECKYIO MPaBUIIBHOCTh

pacCyXJIeHHUM, paClio3HAIOT OITMOOYHBIC
3aKIIIOYECHHUS
13 Cucrembl HepaBeHCTB | PemniaioT ypaBHeHHs, HEPABEHCTBA U UX CUCTEMBI, 2




(15)

14 BepositHoCTh Haxonmst BeposSTHOCTh CTy4ailHbIX COOBITHH B 2
coObITHii (10) IIPOCTEHMIINX pacyeTax
15 [TocnenoBarensHOCTH | Pacmo3HaroT apudMeTHuecKre U reOMeTPHIECKUE 2
u nporpeccui (14) IIPOrPECCUH, PEIIAIOT 3a1a4U C IPUMEHEHUEM
dbopMyIibl 0011IETr0 WieHa U CYMMBbI HECKOJIbKUX
YJICHOB IPOTPECCUU
16 Pa6ora ¢ KUM 2
(uactsb 1)
TPEHUPOBOUHAS
pabora
17 Pa6ora c KUM 2
(uactsb 1)
TPEHUPOBOUHAS
pabora
Wtoro 34




		Валиева Лилия Рафиловна
	Я согласен с указанными частями этого документа




