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1. Ilnanupyemble pe3yJIbTaThbl 0CBOCHHS y4eOHOI0 mMpeaAMeTa, Kypca

@I'OC cpennero obmero oopazoBaHMs yCTaHABIMBAET TPeOOBAHUS K Pe3ysIbTaTaM OCBOCHHS y4eOHOTo

npeamMeTa: JHYHOCTHBIM, METAIIPEAMETHBIM, ITPEAMETHBIM.

10 xmacc

JIMYHOCTHBIE PE3VIJIBTATHI

1.

10.
11.
12.
13.
14.

15.

Poccniickas rpaxiaHCKkas HMIEHTUYHOCTb, IMAaTPUOTU3M, YBa)KCHME K CBOEMY HapoOly, 4yBCTBA
OTBETCTBEHHOCTH Iiepen PoxnHol, ropaocTs 3a cBOM Kpaii, cBoro PoauHy, mpomnioe u Hacrosiiee
MHOTOHAIIMOHAJILHOTO HapoJa Poccuu, yBakeHHE ToCy1apCTBEHHBIX CUMBOJIOB (rep0, diar, ruMH).
TBépI[I)IC B3IJIAAbl U y6e)KI[eHI/I$[, MNPUHOUIBI MNOBCACHUSA U ACATCIIBHOCTU YCPE3 COACPIKAHUC
HA3y4YaeMBIX IIPEAMETOB .

[ToHumaHue BaXXHOCTH CitykeHUs1 OTedecTBy.

JleMOHCTpanusi IpU3HAKOB MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH W OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOW HA JHAajiore KyJbTyp, a TaKKe pa3IudHBIX (Gopm
OO0IIECTBEHHOTO CO3HAHUSI, OCO3HAHHE CBOETO MECTA B MOJIHUKYJIBTYPHOM MHpE.

JleMOHCTpanus MpU3HAKOB CAaMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUU C OOIIEUEIIOBEYECKUMHU
[EHHOCTSIMH M HMJIealaMy IPaXJaHCKOTo OOIIECTBa; TOTOBHOCTh K CAMOCTOSTEIFHON, TBOPUYECKON H
OTBETCTBEHHOM JACATCIIbHOCTH.

['0TOBHOCTE M CIIOCOOHOCTEL BECTH Auajor ¢ ApyruMu JrOoaAbMU, 1O0CTUTaTb B HCM B3aUMOIIOHUMAHUA,
HaXOJIUTh OOUIME LEeTN U COTPYJHMYATh A UX JAOCTHXKEHMsI, TOHUMATh OTpUIATEIbHBIE CTOPOHBI
HKCTpEMH3Ma, HALMOHAIN3MA, KCEHO(POOMM, IUCKPUMHHALUU IO COLMAIBHBIM, PEIUTHO3HBIM,
PACOBBIM, HAIITMOHAJIBHBIM ITPU3HAKAM U APYTUM HCTATHBHBIM COLIMAJIbHBIM SBJICHUSM.
KOMMYHI/IKaTI/IBHaSI JACATCIIbHOCTD B HpOGKTHOfI JACATCIIBHOCTH .

HpasctBennoe nosesnenue B Lkoe.

JleMoHCTpanus 1eseHanpaBiIeHHOH 00pa30BaTebHON AEATENbHOCTH, B T.4. CAMOOOpPa30BaHMUS.
JleMOHCTpanys 3CTETUYECKOr0 OTHOLIEHUS! K MUPY B paMKaX YPOUHON ¥ BHEYPOUHOU JIEATEIbHOCTH.
CoburoieHne npaBui 370poBOro o0pas3a )KM3HU, OTCYTCTBHUE BPEIHBIX TPUBBIYEK.

BepexxHoe oTHOIIIEHHE K CBOEMY 3/I0POBbIO, YMEHHE OKa3bIBAaTh NEPBYIO MOMOIIIb.

OpueHTHpOBaHKE B MUpE PO eccuii, MPOEKTUPOBAHNE COOCTBEHHBIX )KU3HEHHBIX IJIAHOB.
HCMOHCTpaL[I/IH OKOJIOTMYCCKOro MBIINUICHUSA 4Y€pE3 MOBCACHUC, 3HAHWC O BJIIMAHUKW COLHAJIIBHO-
HKOHOMHYECKHX TPOIECCOB HA COCTOSHIE MPUPOTHON U COIIMATBHON CPEJIBL.

JleMOHCTpanus MOHUMaHUs U IPUHATUS LIECHHOCTEN CEMEMHOM KU3HMU.

METAIIPEJMETHBIE PE3VJIbTATDI

Peryastusable YY ]

1.

OHpGI[eJIHTI: 0eJib ACATCIIBHOCTU B COTPYAHHUYCCTBE C ThIOTOPOM.



CaMOCTOSITENBLHO UJIH B COTPYAHUYCCTBC C TBIOTOPOM COCTABJIATH IIJIAH ACATCIIBHOCTU 11O
NPEUIOKEHHOMY aITOPUTMY MJTH BBIOpATh U3 MPEIOKEHHBIX BAPHAHTOB.

JleficTBOBATh 110 COCTABJICHHOMY TLIaHY.

KOHTpOIMpOBaTh MESTEIBHOCTD 101 PYKOBOJICTBOM ThIOTOPA.

OcymecTBisiTh 0TOOP Hanbosee 3 PEKTUBHBIX CLIOCOOOB JEATEILHOCTH B MPOIIECCE peaTn3aluu
JCSITeTbHOCTH.

HaXOI[I/ITb BCC BOBMOXKHBIC PECYPCHI I JOCTUKCHHUA MMOCTABJICHHBIX ueﬂeﬁ H YUUTBCA UX
UCIIOJIb30BATh.

Peann30BbIBaTh MJIaH JACHCTBUII 1101 PYKOBOJCTBOM ThIOTOpA.

OHpeI{eHﬂTB YCIICHIHBIC CTPATCTHUU B PA3JIMUYHBIX CUTYyallUAX.

OHCHI/IBaTI) " OIIPCACIIATL CTPATCTUIO MTOBEACHUA C YUCTOM I'PAKIAHCKUX U HPABCTBCHHBIX

LHEHHOCTEMH.

10. OCYH.I@CTBJ'IHTB IO3HABATCJIbHYIO pe(bneKcmo ACATCIBbHOCTH, 3HAHUA U HC3HAHU .

IlozHaBarenpuble YY1

1.

2
3.
4

OBnazneHre HaBbIKaMH 1103HABATEIbHON, yU€OHOM, IPOEKTHON JAESITEIbHOCTH.

OBnajieHre HaBBIKAMU pa3peleHust npoodiiem.

YMeHne caMoCTOSATENBHOIO IOMCKA METO0B PEILIEHUS IPAKTUYECKUX 3a/1a4.

YMeHne caMocTosSTeIbHON HHPOPMAIIMOHHO-TI0O3HABATEILHOMN JACITEIHHOCTUA MPUMEHEHUS
Pa3IUYHBIX METOJIOB MO3HAHHUS.

OgnajieHne HaBBIKaMU MOJIy4YE€HUS] HEOOXO0MMOM HH(OPMAIMK U3 PA3TUYHBIX HCTOUHUKOB
(opueHTHpOBaTHCS B MH(OPMAIMH, TIOTYYaTh HHPOPMAIIUIO U3 CIOBApEH, SHIUKIIONEANH,
XYJI0’K€CTBEHHBIX U IMMyOJIUIUCTUYECKUX TEKCTOB).

Pa3BuTHE HaBBIKOB KPUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH NHPOPMAIUIO, TIOTYyYaeMYIO U3
pa3IMYHbIX UCTOYHUKOB.

YMeHue ornpenenats Ha3HaueHHe U QYHKLIUHU Pa3IMYHbIX COLMATbHBIX HHCTUTYTOB B

COTPYJITHUYECTBE C TIEIarOTOM.

Kommyuaukatusaeie YY ]I

1.
2.

YMeHue opraHu30BbIBaTh COLIMATILHOE COTPYIHUYECTBO C LIEIbI0 B3aUMHOI'O O0OTallleHHS.

YMeHne MakCUMaJIbHO YUYUTBIBATH NHTEPECHI CTOPOH.

YmMmenue otOupars Hambonee >3pdextuBHbie UKT nis pemieHns KOHKpPETHBIX 3a7ay (KOTHUTHBHBIE,
KOMMYHHMKaTHUBHbIE, OPTaHU3allMOHHBIE) U3 MPEI0KEHHOTO BBIOOpA.

Vcnonb30BaHue 3HAHUN 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI U IPYTHX Ha MPAKTUKE.
YMeHHne caMOCTOSATENbHO OTOMpaTh 3((EKTUBHBIC S3BIKOBBIE CPEICTBA AJISL SICHOTO, JIOTUYHOTO H

TOYHOI'O U3JIOKEHHS CBOCH TOUKHU 3pCHUA.



[NPEJAMETHBIE PE3VJIbTATDBI

Brinyckauk HayuuTcs (0a30BbIil YPOBEHD):

omepupoBaTh Ha 0a30BOM YPOBHE TOHATHUSAMU: KOHEUYHOE MHOXKECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MepeceyeHne U 00beIMHEHNE MHOXKECTB, YMCIOBbIE MHOXECTBA Ha KOOPJAMHATHOU
PSIMO#, OTPE30K, MHTEPBAT,;

OTIEpUPOBaTh Ha 0A30BOM YPOBHE MOHATHIMU: YTBEPKIACHUE, OTPUIIAHUE YTBEPIKICHUS, UICTUHHBIC U
JIO’)KHBIC YTBEPIKJICHHUS, IPUYMHA, CJICJACTBUE, YACTHBINA CIydail 00IIero yTBEepKACHHS, KOHTPIIPUMED;
HaxOJIUTh MepeceueHre U O0BEAMHEHUE JBYX MHOXKECTB, MPEJCTABICHHBIX rpad)UueCKr Ha YHUCIOBOM
MIPSMOM;

CTPOUTHh HA YHUCJIOBOM MPSIMOM IOJMHOXKECTBO YHCJIOBOTO MHOXKECTBA, 3aJaHHOE MPOCTECHITUMU
YCIIOBUSIMU;

pacrio3HaBaTh JIOKHBIE YTBEPHKIACHHS, OIITMOKU B PACCYKICHUSAX, B TOM YHCJIE C UCIIOJIb30BAHHEM
KOHTPIPUMEPOB;

MCIIOJIH30BATh YHUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM MPSMOM JIJIsl ONUCAHUS PEabHBIX MPOLIECCOB
U SIBJICHHI;

MIPOBOJIUTH JIOTUYECKHUE PACCYKJICHUS B CUTYalIUSIX ITOBCETHEBHOMN KU3HU,

OTIepUpOBaTh HAa 0A30BOM YPOBHE MOHATUSIMHU: IIEJIO€ YUCIIO0, ASITUMOCTD YHCEl, OOBIKHOBEHHAs P00,
JeCcSATHYHAs po0b, palMOHATBFHOE YUCIIO, MPUONMKEHHOE 3HAYSHHE YNCIIa, YacTh, JOJs, OTHOIIICHHE,
MIPOILICHT, MOBBIIICHUE U MOHKEHNE Ha 33JIaHHOE YHUCIIO TIPOIEHTOB, MacIITao;

CIIepupoBaTh Ha 0A30BOM YPOBHE MOHITHSAMU: JOTapu(pM Yuciia, TPUTOHOMETPUUECKA OKPYKHOCTb,
rpajaycHas Mepa yrIJia, BEJIMYMHA YIJja, 3aJJaHHOTO TOYKOW Ha TPUTOHOMETPUUECKOU OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC ¥ KOTAHTE€HC YTJIOB, UMEIOIIHUX MTPOU3BOJILHYIO BEIHUUHY;

BBITIOJHATH apu(MeTHUYEeCKe EHCTBUS C LIETBIMUA U PAlIMOHAIBHBIMH YUCIIAMU;

BBITIOJTHATH HECJIOKHBIE TPE0Opa30BaHUs YMCIOBBIX BBIPAKEHUH, COJIEPIKAIIIUX CTETIEHU YUCel, TU00
KOPHU U3 YUCEI, TUO0 Jorapu(Mbl YHCEIT;

CpPaBHHBATh pAI[MOHATBHBIC YHCIIa MEXKTY CO00ii;

OIICHUBATh M CPAaBHUBATh C PAlMOHATHHBIMH YHCJIAMU 3HAYCHHS IETBIX CTEMEHEW uuces, KOpHeH
HATypaJIbHOW CTENEHU U3 YUCEI, JOrapru(MOB YUCEN B MPOCTHIX CIyYasx,

n300pakaTh TOYKAMH HA YUCJIIOBOU MPSIMOH TIEJIbIe U PAIIMOHAJILHBIE YHUCTIA;

M300pakaTh TOYKaMU Ha YHCIIOBOM MPSMOU IIeJIbIe CTENEHU YHCel, KOPHU HATypaJIbHOW CTENIEHU M3
YuCe, ToTapu(Mbl YHCET B MPOCTHIX CIIyYasx;

BBITIOJTHSITH HECIIOKHBIE TPE0OPa30BaHUS IENIBIX B IPOOHO-PAIIMOHATIBHBIX OYKBEHHBIX BBIPAKCHUH;
BBIPKATh B MPOCTEUIUX CIydasx W3 PABEHCTBA OAHY NMEPEMEHHYIO Uepe3 JPYTHe W BBIUUCIIATH B
MPOCTHIX CydYasx 3HAYEHUS YHCIOBBIX W OYKBEHHBIX BBIPKEHUN, OCYIICCTBIISII HEOOXOIHUMBIS
MOJICTAHOBKHU W TIPeo0pa3oBaHus;

n300pakaTh CXeMaTHYECKU YToJl, BEIMYMHA KOTOPOTO BEIPAXKEHA B TPalycax;



OLICHMBATh 3HAKU CHHYCA, KOCHHYCA, TAHTCHCA, KOTAHT€HCAa KOHKPETHBIX YTJIOB;
BBITIOJIHATD BBIYMCIICHUS TIPH PEIICHUH 33124 [TPAKTHYECKOTO XapaKTepa;

BBITIOJIHATD [TPAKTHYECKHE PACUETHI C MCIIOIb30BaHKEM IIPH HEOOXOAMMOCTH CIIPABOYHBIX MATEPHAIOB
Y BBIYHCITUTEILHBIX YCTPOMCTB;

COOTHOCHTP peabHBIC BETMYMHBI, XaPAKTEPUCTHKH OOBEKTOB OKPYIKAIOIIEro MUPa C X KOHKPETHBIMH
YHCIIOBBIMH 3HAYCHUSMHU,;

UCITIOJIb30BATh METO/IBI OKPYTJICHHUS, TIPHOIIVKCHUS U IPUKUIKA [IPU PEIICHUH MPAKTHYECKUX 3a1ad
HIOBCEHEBHOM KU3HM;

peliaTh JTHHEHHbBIC yPaBHEHUS U HEPABEHCTBA, KB PaTHBIC YPaBHEHUSL, TJOrapu(pMUIECKUE YPaBHEHUS
Buza log a (bX + ¢) = d u nmpocreiimue HepaBencTBa Buaa 10g a X < d;

a™*°= d (rze d MOXHO TIPEACTABUTH B BHUJE CTEHEHH C

pemaTb IIOKA3aTCIIbHBIC ypaBHeHI/Iﬂ, BHUIA
OCHOBAaHMEM @) U MpocTeiimue HepaBencTBa Buga < d  (rae d MOKHO IPEACTaBUTh B BHJIE CTEIICHH
C OCHOBaHHUEM a);

IIPUBOAUTH HECKOJIBKO IIPUMEPOB KOPHEH IPOCTENUIEr0 TPUTOHOMETPUYECKOT0 YPAaBHEHHSI BUA!

sin Xx = a, C€0S X =4, tgx =4, ctg X = a, rae a — TabJAMYHOE 3HAYCHHE COOTBETCTBYIOILCH

TPUTOHOMETPHUYECKON (PYHKIINH;

COCTABJIATh U pellaTh YPABHEHUSA U CUCTEMBI YPABHEHUU IPU PELICHUU HECIOKHBIX IPAKTUYECKUX
3az1ay;

OIepUpOBATH HAa 0230BOM YPOBHE MOHATHIMMU: 3aBUCUMOCTb BEJTMUMH, (DYHKIIMS, apTyMEHT U 3HaYCHHE
(byHKIMH, 001aCTh ONpEeNeNeHUs] U MHOXKECTBO 3Ha4eHUH (yHKIMH, rpaduK 3aBUCUMOCTH, Tpaduk
byHKUIMY, HYIH QYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HAa YHCIOBOM IPOMEXKYTKE,
yObIBaHHE HA YHCIOBOM MPOMEKYTKE, HAanOOIIbIlIee U HAUMEHbIIIEe 3HaUeHUE (PYHKIIMK HAa YUCIOBOM
IIPOMEKYTKE;

onepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: MpsiMasi U 0OpaTHasi NPOMOPLHUOHAIBHOCTh JIMHEHHas,
KBaJIpaTU4Hasi, JIorapupMuieckas 1 nokazareiabHast QyHKIHH;

pacrio3HaBaTh TpaQUKH BIIEMEHTAPHBIX (QYHKUMN: NpsMOH M OOpaTHOM MPOMOPIHMOHAIBHOCTH,
JUHENHOMN, KBaJpaTUYHOH, JIorapu(pMUUECKON U TIOKa3aTeIbHON (YHKIINIA;

COOTHOCHTH TpauKH dJIEMEHTapHBbIX (yHKIUMA: mpsMod M o0paTHOW NPOMOPLUOHATIBHOCTH,
JUHENHOMN, KBaJApaTUUHOMH, JorapudMUIecKoil U moka3aTeslbHON QyHKIUN ¢ hopMysiaMu, KOTOPBIMU
OHHU 3aJ1aHBI;

HaXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAYEHUS PYHKLIUH B 3a/JaHHBIX TOYKAX;

oTpeneNaTh 1Mo rpaduKy CBOWCTBa (GYHKIMHU (HYJIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKU
MOHOTOHHOCTH, HAaOOJIbIIINE ¥ HAUMEHBIIINE 3HAYCHUS U T.I1.);

CTPOUTH 3CKH3 rpaduka GyHKINH, YAOBIECTBOPSIOLICH IPUBEICHHOMY HA00PY YCIOBUH (IIPOMEKYTKH

BO3pacTaHus / yObIBaHUS, 3HaYeHNUE (PYHKIIUHU B 33IaHHON TOUKE);



OlepupoBaTh Ha 0a30BOM YpOBHE IMOHATUSAMHU: TOYKA, IpsAMas, IUIOCKOCTh B MPOCTPAHCTBE,
NapauIeIbHOCTD U NEPIIEHIUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEH;

pacrio3HaBaTb OCHOBHbIE BHJAbl MHOTOIPDAaHHHKOB (TMpH3Ma, NHpaMHId, HPSIMOYTOJIbHBINA
napajuiesaenumnes, Kyo);

n300paXkaTh U3y4aeMble GUTYpPBI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
JenaTh (BBIHOCHBIC) TUIOCKHE YEePTEXKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y,;

U3BJICKaTh MH(POPMALHUIO O TMPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

npuUMeHSTH TeopeMy [Indaropa mpu BEIYUCICHIH HIIEMEHTOB CTEPEOMETPHUIECKUX (DUTYD;

HAXOJUTh IJIOUIA U IOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C IPUMEHEHHUEM (POPMYIL;
COOTHOCUTDH a0CTPAKTHBIE TEOMETPHUUECKHUE MOHITHS U (DAKTHI C pEaIbHBIMU JKU3HEHHBIMU 00bEKTaMH
U CUTYalUsIMU;

MCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYDP VIS PEUICHHS TUMOBBIX 3a/1a4
MPAKTUYECKOTO COJIEPIKAHNUS;

OLICHUBAaTh (OPMY MPABUIBHOIO MHOTOTpAaHHMKA IOCIE CHHJIOB, CPE30B M T.I. (OMpenemsTh
KOJINYECTBO BEPILUH, peOep U rpaHel MOoITy4eHHbIX MHOTOTPAaHHUKOB);

OIHCHIBATH OT/EIBbHBIC BBIJAIOIINECS PE3YJIbTATHI, TOJIYYEHHBIE B XOJA€ Pa3BUTHS MAaTEMaTHKH Kak
HaYKH;

3HATh MPUMEPHI MATEMAaTHYECKNX OTKPHITUH M WX aBTOPOB B CBS3HM C OTCUECTBEHHOW M BCEMHUPHOM
UCTOPHUEH;

IMOHUMATh POJIb MAaTEMATUKHU B Pa3BUTUU Poccun.

BEBIIYCKHHMK ITOJIYYNAT BO3MOKHOCTh HAVUUTHCS (0a30BbBIi YPOBEHD):

OIIEPUPOBATH MOHATUAMHU: KOHEUHOE MHOXECTBO, 3JIEMEHT MHOKECTBA, II0JMHOXKECTBO, IIEPECEUCHUE
U 00beIMHEHNE MHOXECTB, YUCIIOBbIE MHO)KECTBA Ha KOOPAMHATHOM MpSMOM, OTpe30K, MHTepBal,
HOJYUHTEpBaJ, NMPOMEXYTOK C BBIKOJOTOW TOYKOH, Ipaduueckoe MNpeicTaBIeHHE MHOXECTB Ha
KOOPJMHATHOM IIJIOCKOCTH;

ONEpUPOBATh IOHATHUAMM: YTBEPKIACHUE, OTPULIAHHWE YTBEPXKACHMS, WCTUHHBIE W JIOXKHBIC
YTBEPKJICHHsI, IPUYHMHA, CJIEICTBUE, YACTHBIN ClTyyail 001Iero yTBep kKAeHHsI, KOHTPIpUMED;
IIPOBEPSTH NPUHAIIEKHOCTD 2JIEMEHTA MHOXKECTBY;

HaXOJUTh NepeceueHre U 00beIMHEHHE MHOXKECTB, B TOM YHCJE MPEACTABICHHBIX I'padUuecKd Ha
YUCJIOBOM IIPSIMOM M HA KOOPAUMHATHOU INIOCKOCTH;

IPOBOJUTH JJOKA3aTeIbHbIE PACCYKIACHUS A1 0OOCHOBAHUS UCTUHHOCTH yTBEP)KICHUH;
UCIIOJIB30BaTh YKUCIOBBIE MHOXKECTBA HA KOOPAUHATHOM IPSMON M Ha KOOPAWHATHOMN IUIOCKOCTH IS

OnHrcCaHus PCAJIbHBIX ITPOLCCCOB U HBHCHHﬁ;



MMPOBOAUTH AOKA3ATCIbHBIC PACCYKACHU B CUTYallUAX HOBCGI[HQBHOﬁ JKU3HU, IpU pCIICHUHU 3a/1a4 U3
JIPYTUX IPEeIMETOB;

CBOOOJHO OIMEpPUPOBATH MOHITHIMH: II€JI0€ YHUCIO, JEIMMOCTh 4YHCEN, OOBIKHOBEHHAs Ipo0b,
JecsTHYHAs Jpo0b, pallMOHAIBLHOE YUCIIO, MPUOIMKEHHOE 3HAYECHUE YNCIa, YacThb, OJIs, OTHOIICHUE,
MIPOLICHT, MOBBIIICHUE U MOHWKEHUE Ha 33JIaHHOE YHUCIIO MPOILIEHTOB, MacIITao;

MMPUBOAUTH NPUMECPBI HUCECJI C 3aJTaHHBIMUA CBOMCTBaAMH JACIIMMOCTH,

ONEpPHPOBATh TOHATHAMM: JOTapu(M 4YHUCIa, TPUTOHOMETPUYECKAass OKPY)KHOCTb, paJHaHHAs H
rpajaycHas Mepa yrija, BEJIMYMHA YIJa, 33JaHHOTO TOYKOM Ha TPUTOHOMETPUUECKOW OKPYKHOCTH,
CHUHYC, KOCUHYC, TAaHI'CHC U KOTAHT'CHC YIJIOB, MMCIOIIUX ITPOU3BOJIbHYIO BEJIMUUHY, YHUCJIA € U TT;
BBIMIOJHATh apu(MeTndeckue AEWCTBUSA, COUETas YCTHHIE M MHCbMEHHBIE MPUEMBI, MPUMEHSS TPHU
HEO0OXOAMMOCTH BBIYUCIUTEIHHBIE YCTPONUCTBA,

HAaXOAWTh 3HAYEHHUS KOPHS HATypaJbHOW CTENEHU, CTENEeHH C PALUOHAIBHBIM IOKa3aTeseM,
Jorapudma, UCTIONb3ys IPU HEOOXOTUMOCTH BBIYMCIIUTEILHBIC YCTPOICTBA;

MOJIb30BATHCS OLICHKOW U MPUKHUJIKON IPU MPAKTHUECKUX pacyeTax;

IPOBOAMTH MO HW3BECTHBIM (QopMylaM M MpaBWiIaM NpeoOpa3oBaHusi OYKBEHHBIX BBIPAXKCHUIA,
BKJTIOYAOIUX CTETIEHU, KOPHH, JIOTapU(MBI U TPUTOHOMETPHUECKUE (PYHKITUH;

HAXOJHUTh 3HAYEHUS YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAS HEOOXOIUMBIE TTOJCTAHOBKH
U TIpeoOpa30BaHuUs;

M300paxaTh CXeMaTHUECKH yTOJI, BETMUYMHA KOTOPOTO BhIpaXKeHa B rpajlycax WM paJHaHax;
MCIIOJIb30BATh NIPU PEIICHUH 331a4 TaOJMYHbIE 3HAUCHUSI TPUTOHOMETPUYECKUX (PYHKIIUN yTIIOB;
BBITIOJIHSITH TIEPEBO/T BETUYMHBI YTJIa U3 paJUaHHON MEPHI B TPAyCHYIO U OOpaTHO;

BBITIOJIHATH HCﬁCTBHﬂ C YUCJIOBBIMH JJAHHBIMHU IMPU PCIICHHUU 3a4a4 ITPAKTUICCKOI'0 XapaKTepa U 3a1a4
U3 pazIUYHbIX OOJlacTedl 3HAHWN, UCHOJB3Yys MPU HEOOXOAMMOCTH CIpPAaBOYHbIE MaTepuajbl U
BBIYMCIIUTENIbHBIE YCTPOMCTBA;

OIICHUBATh, CPABHUBATh W HCIIOJNb30BaTh MPU PEHICHUH MPAKTUYECKUX 3a7a4 YHUCIOBbIE 3HAYEHUS
peasbHbIX BEIMYNH, KOHKPETHBIE YHCIIOBbIE XapaKTEPUCTUKN O0BEKTOB OKPYIKAIOILIEr0 MUPA;

pelaTh parMoHaIbHbIe, TOKAa3aTeNbHBIC U JoTapu(MUYECKUE YPABHEHUS U HEPABEHCTBA, MPOCTEHUIITNE
HppaluoHaIbHbIE U TPUTOHOMETPUUECKUE YPAaBHEHN, HEPABEHCTBA U UX CUCTEMEI,;

MCIIOJIb30BaTh METO/IbI PEIICHUS] YPAaBHEHU: IPUBEACHUE K BUAY «IIPOU3BEICHUE PABHO HYJIO» WU
«YaCTHOE PaBHO HYJIIO», 3aMEHA MTEPEMEHHBIX;

HCIOJIb30BaTh METO/ MHTEPBAJIOB AJI PEIICHUSI HEPABEHCTB;

UCTIOJIb30BaTh rpapuuecKuii MEeTo I I MPUOIMKEHHOTO PELICHUs YpaBHEHH U HEPAaBEHCTB;
n300pakaTb Ha  TPUTOHOMETPUYECKOM  OKPYXHOCTH MHOXXECTBO  PEHIEHWH  MPOCTEHIIMX
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB;

BBITNOJHATH OTOOp KOpHEHN ypaBHEHUH UITH PELICHUI HEPABEHCTB B COOTBETCTBUU C JIOTIOJTHUTEIbHBIMU

YCIIOBUSAMH U OT'PAHUYUCHUSIMU,;



COCTaBJIATh U pElIaTh YPAaBHEHUs, CUCTEMBl YPAaBHEHUN M HEPABEHCTBA MPU PELIECHUM 3a4ad JAPYTUX
y4eOHBIX IIPEAMETOB;

UCIIOJIb30BaTh ypPaBHEHHUS M HEPABEHCTBA JUIA IIOCTPOEHUS U HUCCIEIOBaHMS IPOCTEUIINX
MaTEMaTHYECKUX MOJEJICH PEANIbHBIX CUTYallui WIN IPUKIAJHBIX 3a1a4;

YMETb HUHTEPIPETUPOBATh IIOJYUEHHBIH IpU PEIIEHUM YpPaBHEHUs, HEPABEHCTBA MWJIM CHCTEMBI
pe3yJabTar, OLEHHBATh €ro IpaBIONOA0OMEe B KOHTEKCTE 33JaHHOW pPEaTbHON CHUTyallud WM
MPUKJIAJHON 3aa4u;

OIIEpPUPOBATH MOHATHIMHU: 3aBUCUMOCTb BEJIMUYUH, (YHKIMS, apIryMEHT U 3HauyeHHe QYHKLIHHU, 00JacTh
OTIpeNIeIeHNs ¥ MHOXKECTBO 3HaueHWi (yHKIMH, rpaduk 3aBHCUMOCTH, rpaduk (YHKIHUH, HYIH
(GYHKLIMH, TPOMEKXYTKH 3HAKOIOCTOSHCTBA, BO3pAcTaHHE HA YMCIOBOM IPOMEXKYTKE, yObIBaHHE HA
YHCIOBOM IIPOMEXYTKE, HanOoJIblIee U HauMeHbllIee 3HaYeHUe QYHKIMN Ha YMCIOBOM IIPOMEXKYTKE;
OIepUpPOBaTh IMOHATUSMU: IpsiMasi U oOpaTHasi IPONOPLUUOHAIBHOCTb, JUHEHHAas, KBaJgpaTU4Hasl,
JgorapugpmuyecKas U nokasareiabHas QyHKIHUH;

OmpeneNniaTh 3HadeHWe (QYHKIMM IO 3HAYCHHWIO apryMeHTa NpU Pa3IMYHbIX CcHoco0ax 3aJaHwus
bynKmmm;

CTPOUTH TPaPUKH U3YUCHHBIX (PYHKIIHUII;

OMMCHIBATh MO IrpaguKy U B MPOCTEHHIMX ClIydasx Mo (Gopmyje MOBEACHHE U CBOMCTBA (PYHKIIMIA,
HaXOJUTh 10 rpaduKy QyHKIUU HauOONIbIINE U HAMMEHBILINE 3HAUCHMS,

CTPOUTH 3CKU3 rpaduka GyHKIUH, yA0BIETBOPSIOLICH NPUBEIEHHOMY Ha0OpY yCIOBUH (IIPOMEXYTKHU
BO3pacTaHus/yObIBaHNUs, 3HAYCHUE (DYHKIIMH B 3aIAHHON TOYKE, aCUMIITOTHI, HYJIH (QDYHKIMH | T.1.);
pelath ypaBHEHUs, IPOCTEHIINE CUCTEMBl YpaBHEHUH, UCIOJIb3YS CBOMCTBA (QYHKUUHN U UX TPadUKOB;
ONpeAeNATh MO rpagukaM M HCIOJIb30BaTh JJIS PELICHHUS MPUKIAIHBIX 3a/1a4 CBOMCTBA peallbHbIX
IPOIIECCOB U 3aBUCUMOCTEH (HaumOONbIINEe U HaUMEHbIINE 3HAYEHUs, MPOMEXYTKH BO3pacTaHUs U
yObIBaHUS (QYHKIUU, TIPOMEXKYTKH 3HAKOMOCTOSIHCTBA, aCUMITOTHI, IEPUO U T.I1.);
MHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON TPAKTUYECKON CUTYAIlUH;

ONEepUpOBaTh TMOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb B MPOCTPAHCTBE, MAPAIENbHOCTh H
NEPIEeHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

MPUMEHSITD JUIsl pEIIeHUs 3a/1a4 reoOMeTpudeckie (akThl, €CIIH YCIOBUS IPUMEHEHUS 3ajaHbl B IBHOM
dopme;

peliaTh 3aJa4y Ha HaX0XKJIEHUE NTe€OMETPUUYECKUX BEIMUKH M0 00pasliaM WIH alropuTMam;

Jenath (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM UHCJIE PUCOBATh BUJ]
CBEpXY, COOKY, CTPOUTh CEYEHUSI MHOT'OI'PaHHHUKOB;

U3BJIEKaTh, MHTEPIPETUPOBATh M IPeoOpa3oBbIBaTh HMH(OPMAIMIO O TEOMETPUUYECKHX (Urypax,
IIPEJICTaBICHHYIO Ha YePTEkKax;

IPUMEHATh TeoMeTpuueckre (akThl sl PELIeHUs 3a/1a4, B TOM YHCIIE MPEANOJIAralolX HECKOJIBKO

IaroB pCIICHHA,



OMUCLIBATH B3AUMHOC PACIIOJIOKCHUC MTPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBC,

dbopMyMpoBaTh CBOMCTBA U MPU3HAKU (DUTYD;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

BJIQJIETh CTaHAAPTHOW KiaccuUKalueld NPOCTPAHCTBEHHBIX (Guryp (MUpamMuabl, TPU3MBI,
napajuiejaenunesbl);

BBIUMCIISTH PACCTOSHUA U YTJIbl B IPOCTPAHCTRBE,;

MMPEACTaBJIATH BKJIA/] BBIAAIONIUXCA MATEMATHUKOB B Pa3BUTHC MATCMATUKH U NHBIX HAYYHBIX O6JIE[CTCI>1;

IMOHUMATh POJIb MATCMATUKHU B pa3BUTUHN Poccun.

[NPEJAMETHBIE PE3VJIBTATDBI

Brinyckuuk HayunTes (yriryOJIeHHBIH YPOBEHD):

CBOOOJIHO ONEPHPOBATH MOHATHAMHU: KOHECYHOE MHOXKECTBO, DJIEMEHT MHOXECTBA, IMOJIMHOKECTBO,
nepeceueHre, 00beTMHCHUE M Pa3HOCTh MHOYKECTB, YUCIIOBBIC MHOKECTBA HA KOOPIMHATHON TIPSIMOH,
OTPE30K, MHTEPBAJ, TOJYUHTEPBAII, TPOMEKYTOK C BBIKOJIOTON TOUKOH, TpaduuecKkoe MpeicTaBiIeHe
MHOKECTB Ha KOOPAUHATHOW IUIOCKOCTH;

3a71aBaTh MHOKECTBA MEPEUUCICHUEM U XapAKTEPUCTUUECKUM CBOMCTBOM,;

ONEpPUPOBATh TMOHATHUSAMH: YTBEPKICHUE, OTPUIAHUE YTBEPKACHUSA, HMCTUHHBIE W JIOXKHBIE
YTBEPKICHH S, IPUUNHA, CJICJICTBUE, YACTHBIN CITydail 0OIIEero YTBEPKIACHUS, KOHTPIIPUMED;
MPOBEPATHh MPUHAIEKHOCTD AJIEMEHTA MHOXKECTBY;

HaxXOJIUTh TIEPECEUCHHE U OOBEAMHEHNUE MHOXKECTB, B TOM YHCJIE MPEJCTABJICHHBIX rpaduyecKu Ha
YUCJIOBOM NIPSMOW U HA KOOPJIAWHATHOM TUIOCKOCTH;

MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKACHUS JJIsi 000OCHOBAHUS UCTUHHOCTH YTBEPKICHUI;
WCIIOJIb30BaTh YMCJIOBBIE MHOKECTBA HA KOOPJMHATHON MPSIMOM M HA KOOPAUHATHOW TIIOCKOCTH IS
ONMCAaHUS PEATBHBIX MPOLIECCOB U SIBJIICHUIY;

MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B CUTyallUsIX IOBCEAHEBHOM KU3HU, ITPU PELICHUH 3a7a4 U3
JIPYTHUX MPEIMETOB;

CBOOOJIHO OTIEPUPOBATH MOHATHUAMH: HATYpPaIbHOE YHCIIO, MHOXKECTBO HATYPAJIbHBIX YHCEI, 11EJI0€
YHUCJI0, MHOXKECTBO IEJBIX YHCEN, OOBIKHOBEHHAsI NpoOb, AeCATHYHAS NpoOb, CMENIaHHOE YHCIIO,
PalMOHAIBHOE YHCIIO, MHOKECTBO PAlMOHAJIBHBIX YUCEN, UPPALIMOHAIIBHOE YHUCIIO, KOPEHD CTETIEHU N,
JIEUCTBUTEIIBHOE YHMCJIO, MHOXECTBO JICMCTBUTENIBHBIX YMCEN, T'€OMETPUYECKAs HMHTEPIPETALMUS
HaTypaJbHbIX, LENbIX, PALMOHAIIBHBIX, JEHCTBUTENBHBIX YHUCEIL,

MOHUMATH U OOBSCHATH PA3HUILY MEKY MO3UIIMOHHON M HETIO3UIITMOHHON CHCTEMaMU 3aliCH YHCeT,
MEePEBOAUTH YHCIA U3 OJHOU CUCTEMBI 3aMHUCH (CUCTEMBI CUUCIICHHUS) B IPYTYIO;

JIOKa3bIBaTh M MCIIOJb30BaTh MPU3HAKU JACIMMOCTH CYMMBI W IPOU3BEACHUS MPHU BBIIOJIHEHUU
BBIYMCIICHUN U PEIICHUU 3a]1a4;

BBITIOJIHATL OKPYTJICHUC PAlIMOHAJIBHBIX U UPPALMOHAIIBHBIX YUCCII C 3aIIaHHOI>'I TOYHOCTHIO,



CpaBHUBATh JICHCTBUTENBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

YHOPSA0YMBATh YKCIIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JECATHYHOM IpoOH, Yyuciia, 3alIUCaHHbIe
C UCIOJIb30BaHNEM apU(METHUYECKOTO KBaIPaTHOI'O KOPHs, KOPHEH creneHu Oosblie 2;

Haxonuth HOJI n1 HOK pa3HpiMu cioco6amMu ¥ MCTIOJIb30BaTh MX MPH PEIICHUN 3a/1a4;

BBITMOJIHATH BHIYMCICHUS U TPe0Opa30BaHus BRIPAXKEHUM, COIEpKAIINX IeHCTBUTEIbHbBIC YUCIA, B TOM
YHclie KOPHU HAaTypalbHBIX CTEICHEH;

BBITNOJHATH CTaH/IapTHbHIE TOXK]IECTBEHHbBIE npeoOpazoBaHus TPUTOHOMETPHUECKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BBIPAKEHUII;

BBITMIOJHATH U OOBSCHATH CPABHEHUE PE3YJIbTATOB BBIUMCICHUN NIPU PEIICHUN MPAKTUYECKHUX 3a/1ay, B
TOM YHUCJIE IPUUMCICHHH, UCTIONB3YS pa3Hble CIIOCOObI CPaBHEHU;

3alMCchbiBaTh, CPABHUBATb, OKPYIJISATH YHUCIIOBBIE JAHHBIE PEAJIBHBIX BEJIUYMH C HCIOJIb30BAaHUEM
pa3HbIX CUCTEM U3MEpPEHUS;

COCTaBJISITh U OLIEHUBATh Pa3HbIMU CIIOCOOAMM UKCJIOBBIE BBIPAXKEHUS MPU PELIEHUU MPAKTHUUYECKUX
3a[a4 U 3a]a4 U3 IPYTUX yueOHbIX MPEAMETOB;

CBOOOZHO ONEpUPOBATH MMOHATUSMHU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCWUJIBHBIE YpPAaBHEHUS W
HEPaBEHCTBA, YpaBHEHHE, SBJISIOIICECS CIECICTBUEM IPYroro ypaBHEHUS, YpPaBHEHHUS, PABHOCHIIbHBIC
Ha MHOXECTBE, paBHOCUJIbHBIE ITPE00pa30BaHUs ypaBHEHUI;

pemath pa3Hble BUbl YPAaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHUCJI€ HEKOTOpbIE ypaBHEHUS 3-i1
u 4-11 creneHel, 1poOHO-pallMOHaIbHbIE U UPPAIlMOHANIbHBIE;

OBJI/IETh OCHOBHBIMH THIIAMHU IOKa3aTEJbHBIX, JOTapUPMHUECKUX, WPPALMOHAIBHBIX, CTEIIEHHBIX
YpaBHEHUH U HEPABEHCTB U CTAHAAPTHBIMU METOJIaMU UX PEIICHUN U MPUMEHATb UX MPU PElIeHUN
3az1ay;

IIPUMEHATH TeopeMy be3y K pelieHHuIo ypaBHEHMI;

IIPUMEHATH TeopeMy Buera [uis peleHns HEKOTOPBIX YPaBHEHHM CTENIEHU BBILIE BTOPOH;

MOHUMATh CMBICII TEOPEM O PaBHOCUIIBHBIX M HEPABHOCUIIBHBIX MPE0OPa30BaHUIX YPABHEHUH U YMETh
UX JIOKa3bIBaTh;

BJIaJICTh METOJIaMH PEIICHUS] YPaBHEHUH, HEPABEHCTB U UX CHCTEM, YMETh BHIOMpPATh METO/ PELICHHUs
1 000CHOBBIBaTh CBOM BHIOOD;

UCIOJIb30BaTh METOJI MHTEPBAJIOB JJIsl PEIICHUs] HEPABEHCTB, B TOM YHUCIE APOOHO-PAMOHAIBHBIX U
BKJTIOYAIOIIUX B ce0s1 MPPaLlMOHATIbHBIE BHIPAKECHHUS;

pewath anreOpanyeckie ypaBHEHHs 1 HEPAaBEHCTBA M UX CUCTEMBI C TapaMeTpaMu ajareOpandeckuM
rpadu4ecKuM METOIaMH;

BJIA/IETh Pa3HBIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LEJIBIX YHUCIIAX;

I/1306pa}KaTB MHOXXCCTBa Ha IIJIOCKOCTH, 3aJaBA€MbIC YPAaBHCHUAMHA, HCPABCHCTBAMU U UX CUCTCMAaMHU,



CBOOOJTHO HCIIOJIb30BaTh TOXJIECTBEHHbIE NpeoOpa3oBaHUsl IMPH PEUICHUH YPAaBHEHUH M CUCTEM
YpaBHECHU;

COCTaBJIATh U pellaTh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMbI IIPU PEIICHUU 33Ja4 JPYIHX y4eOHBIX
IPEIMETOB;

BBIIOJIHATH OLIEHKY IIPaBI0N000Us pe3yIbTaTOB, [10JIy4aeMbIX IIPU PEIIEHUH Pa3InYHbIX YPAaBHEHUH,
HEPaBEHCTB U MX CHCTEM IIPH PEIICHUH 33]a4 APYTHX Y4eOHBIX MPEIMETOB;

COCTABJIATH U peIllaTh ypaBHEHUS M HEPABEHCTBA C MapaMeTpaMu IIPH PEICHUH 3a7a4 JPyTruX y4eOHbIX
IIPEIMETOB;

COCTaBJISITh YPABHEHME, HEPABEHCTBO WJIM HUX CUCTEMY, ONMCHIBAIOIIME PEAIbHYIO CUTYalUIO WM
NPUKIAIHYIO 337a4y, HHTEPIPETUPOBATH MOTYUCHHbIE PE3YJIbTAThI;

MCII0JIb30BaTh IIPOrPaMMHBIE CPEJICTBA IPU PELLIEHUH OTIEJIbHBIX KJIACCOB YPaBHEHHUM U HEPABEHCTB;
BJIAJICTh TOHSATHSIMHU: 3aBHCUMOCTh BEIMYMWH, (PYHKIUS, apryMEeHT W 3Ha4eHue (yHKIHH, 001acTh
OTIpeNIeJIeHUs] ¥ MHOXKECTBO 3HaueHWH (yHKIMH, Tpaduk 3aBHCUMOCTH, TpaduK (YHKIHUH, HYIU
(GYHKIMHM, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHWE HA YMCIOBOM IPOMEXYTKE, YObIBAaHHE Ha
YHCIOBOM NPOMEXKYTKE, HAaOOJbIlIee M HAUMEHbIIee 3HaUeHNe (PYHKLUU Ha YUCIOBOM IPOMEKYTKE,
YMETh IPUMEHSTh 3TH HOHATHUS NP PELLICHUU 3a]1ay;

BJIQ/IETh TIOHATHEM CTENEHHasl QYHKIHS; CTPOUTH €€ TpaduK U YMETh IPUMEHSTh CBOMCTBA CTEIIEHHOM
(GYHKLINU NpHU pelIeHNH 3a/1a4;

BJIAJICTh MOHITUSMH TTOKa3aTeNbHAsT (PYHKIINS, SKCIIOHEHTA; CTPOUTh UX TPa(UKH U yMETh PUMEHSATh
CBOMCTBA MMOKA3aTeJIbHOM (DYHKIIMM IPU PELISHUH 3a/1a4;

BJIQJIETh MOHATHEM Jiorapupmuyeckass QyHKUIHUS; CTPOUThH €€ Irpaduk U yMeTh MPUMEHSTH CBOICTBa
norapupMuuecKoil pyHKIMH MTPU PELISHUH 33/1a4;

ONpeAeNATh Mo rpapukaM M HCIOJIb30BaTh AJS PELICHHUS MPUKIAIHBIX 3a/1a4 CBOMCTBA pealIbHbIX
IIPOLIECCOB M 3aBUCHMOCTEN (HamOONIbIIME M HaWMEHBIINE 3HAYEHUS, TPOMEXYTKH BO3pacCTaHUs U
yObIBaHUS (YHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, aCUMIITOTHI);

UHTEPIPETHPOBATH CBOUCTBA B KOHTEKCTE KOHKPETHON MPAKTHUECKOW CUTYalUH;

BJIQ/IETh TE€OMETPUYECKUMHU TOHATUSAMU NpPU pPELIEHUH 33Ja4 M IPOBEIEHUU MaTeMaTHYEeCKUX
pacCyXIeHUI;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OMPENEICHUS T€OMETPUUECKUX (UTYp, BBIIBUTATh TUIOTE3BI O
HOBBIX CBOWCTBax M IMpPH3HAKaX TeOMETpUYecKuX (Uryp u OOOCHOBBIBaTH WJIM OIPOBEPraTh WX,
0000111aTh MJIM KOHKPETU3UPOBATH PE3yJIbTaThl Ha HOBBIX Kiaccax (UIyp, MPOBOJUTH B HECIOXKHBIX
cilydasix Kiaccudukanuio Guryp mno pa3inyHbIM OCHOBaHUSAM;

UCCIIeIOBaTh YEPTEXKH, BKIKOYas KOMOMHAnuu (Quryp, H3BIEKaTb, MHTEPIPETUPOBATh U

npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepPTexKax;



pelaTh 3a/1a4l T€OMETPUYECKOTO COAEPKAHMs, B TOM UUCIIE B CUTyallUsAX, KOTJa alfOPUTM PELICHUS
HE CJIEAyeT SIBHO M3 YCJOBHUS, BBINOJIHATH HEOOXOAUMBIE Ul PELICHUS 3aJaud JONOJHHUTEIbHbIE
MOCTPOCHHUS, UCCIIEIOBATh BO3MOYKHOCTh IPUMEHEHUS TeopeM U (HOpMYJI JUTS PELICHHS 3a/a4;

yMeTh (POPMYIIHPOBATH U JOKA3bIBATh TE€OMETPUUYECKHUE YTBEPIKIACHUS;

BJIQ/IETh NOHATUSMU CTEPEOMETPUN: IIPU3Ma, NTapaJlJIeNICIUIIE ], IMpaMHia, TETPadip;

UMETb IMPEJICTaBICHHS 00 aKCHOMAaX CTEPEOMETPHH U CIEICTBHUAX U3 HUX U YMETh MIPUMEHATh UX NPU
pEILIECHNN 3a]a4;

YMETb CTPOUTH CEUYEHHS MHOTOI'PAaHHUKOB C MCIIOJIb30BAHMEM PA3JIMYHBIX METOJOB, B TOM YHUCIE U
METOJIa CJIEZOB;

UMETh IPEICTABICHUE O CKPEIIMBAIOIIMUXCS MPSAMBIX B MPOCTPAHCTBE M YMETh HAaXOAUTh Yroia U
pacCcTOsIHUE MEX]ly HUMH;

IPUMEHSTH TEOPEMBI O MAPAIIIEIBHOCTH MPSAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE IIPU PEILICHUU 3a/1a4;
YMETh IPUMEHSTH NMapajlIeIbHOE TPOSKTHPOBAHUE TSI U300paKeHUs PUTY;

YMETb IPUMEHSATH NEPIEHAUKYIIIPHOCTH NPSMOH U IIJIOCKOCTH MPU PELLIEHUH 3a/1a4;

BJIA/IETh NOHATUSAMH OPTOTOHAJIBHOE IIPOEKTUPOBAaHUE, HAKJIOHHBIE U UX ITPOEKINH, YMETh IPUMEHSTh
TEOpEMy O TpeX NEPHEHANUKYIIAPAX IPU PELIECHUH 3a/1a4;

BJIAJICTh MOHATUSAMH PACCTOSHUE MEXIy (UTypaMu B IPOCTPAHCTBE, OOLIMHA MEPHEHIUKYISAP ABYX
CKPEIIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHATH UX IIPU PELICHUHN 33]1a4;

BJIA/IETh NOHSATHEM YTOJI MEXy MPSAMOH U INIOCKOCTBIO U YMETh IPUMEHSTH €r0 IIPY PEIICHNUN 33/1a4;
BJIA/IETh MNOHATHSMM JIBYTPAHHBIA YIOJI, YTOJlI MEKIY IJIOCKOCTSMH, EPIEHANKYJIIPHBIE IIIIOCKOCTH U
YMETb IPUMEHATH UX IIPU PELLICHUH 3aa4;

BIAJETh MOHATUAMHU IPU3Ma, MNapajuleJeNuNe] W IPUMEHATh CBOWCTBA IapajlielienuIena IpH
pEILIEHNN 3a/]a4;

BJIA/IETh NOHSITHEM IIPSIMOYTOJIBHBIN MapajuIeeNuIe] U IPUMEHATh €T0 NIPU PELICHUH 33]1a4;

BIAJETh NOHATUAMU NHMpPaMUJa, BHUJBl NUPAMUJ, DBJIEMEHTHl INPaBUIBHOW NHUPaMUIbl U YMETh
IIPUMEHSTH UX MPU PELICHUH 3a/1ay;

MMETH NPECTABIEHUE O TeopeMe Diliiepa, NpaBUIbHBIX MHOIOIPaHHUKAX;

BJIA/IETh NTOHATUEM IUIOIIAU TOBEPXHOCTEN MHOTOTPAaHHUKOB M YMETh IIPUMEHSATH €r0 MIPU PELICHUH
3ajad4;

MMETH NMPECTABIEHUE O BKJIAJIE BBIJAOIINXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKU;

IMOHUMATh POJIb MATEMATUKHU B pa3BUTUU Poccun.

BI:IHVCKHI/IK TTOJIYYHUT BO3MOXKHOCTh HAYUHUTHCA ( VFJ’IV6JI€HHLII>1 VDOBGHL)I

ONncpupoBaTh IMOHATHEM OIPCACICHUA, OCHOBHBIMU BHIAMH OHpGI[GJIGHHfI, OCHOBHBIMH BHJaMH

TEopeMm;



IIOHMMATb CyTh KOCBEHHOT'O J10Ka3aTeIbCTBA;
OIIEpUPOBATH NOHATUAMHU CYETHOTO U HECYETHOI'O MHOKECTBA;

IIPUMEHATHh METOJ MATEMaTUYECKOW UHAYKIIUHU JJIs IPOBENCHUS PACCYKICHUN U JOKA3aTEIIbCTB U IIPU
pEILECHNN 3a]a4;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3bIK JIOTHKH JJIS OIIMCAHUS PEAJIbHBIX IIPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 JPYTUX y4eOHbIX IPEAMETOB;

CBOOOJIHO ONEPUPOBATH YUCIOBBIMU MHOXKECTBAMU IIPH PEILICHUH 3a]a4;

IIOHMMATb ITPUYMHBI U OCHOBHBIC HJIEU PACIIMPEHUS YACIOBBIX MHOXKECTB;

BJIa/ICTh OCHOBHBIMM ITOHATUSAMYU TEOPUH JEIUMOCTH IIPH PELICHUH CTaHAAPTHBIX 3a/1a4;

UMeTh 0a30BbIE MPEACTABIECHUS O MHOKECTBE KOMIUIEKCHBIX UUCEIT;

CBOOOJTHO BBINOJIHATH TOXKIECTBEHHBIE MPEOOPa30BaHMs TPUTOHOMETPHUYECKHX, JIOTapU(PMUIECKUX,
CTETIEHHBIX BBIPAKEHUM;

BianeTh hopmyioit bmaoma HeroToHa;

IPUMEHSTH [P PELICHNH 3a]]a4 TeopeMy o JuHeliHoM npeacraBienun HO/I;

IPUMEHSATH MIPU peleHnu 3aaa4y Kuralickyro TeopemMy 00 OCTaTKax;

IIPUMEHATH [IPU pelieHnu 3agad Manyro teopemy depma;

YMETb BBINOJIHATH 3aIIACh YHCIIA B O3UIIMOHHONW CUCTEME CUMCIICHUS;

OPUMEHSTHh TMpPU PEIICHUU 3a/ad TEOPETHKO-YUCIIOBbIE (YHKIMHM: YHMCIO M CyMMa JeluTeNei,
byHKuMI0 Diinepa;

IPUMEHSTH [P PEIICHNH 3a1a4 LEeNHbIe Apoou;

IPUMEHSITH [P PEIICHNH 33]]Ja4 MHOTOYJIEHBI C IEHCTBUTENbHBIMU U LIETBIMU KO ULIMEHTAMU;
BJIQ/IETh MOHATUSAMU IPUBOIUMBINA 1 HEPUBOAUMBIN MHOTOYJIEH U IPUMEHSTH X IPHU PEILICHUY 33]1a4;
IPUMEHSATH MPU peleHnH 3a71a4 OCHOBHYIO TEOpEMY alredphl;

OPUMEHATh NpU  pelIeHUuH 3ajad mpocTedimme (QyHKIUM KOMIUIEKCHONW IEepeMEeHHOW Kak
reoMeTpruYecKue npeodpa3oBaHus;

CBOOOJTHO OIpeNeNaTh THUI M BBHIOMpAaTh METOJA pELIeHHs IOKa3aTelbHbIX M JIOrapU(pMHUECKUX
YPaBHEHHH W HEPABEHCTB, HUPPALMOHAJIbHBIX YPABHEHMM M HEPABEHCTB, TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI IUHEHHBIX YpaBHEHHUIH;

peliaTh OCHOBHBIE TUITbI YpaBHEHUN U HEPABEHCTB C MMapaMeTpaMu;

IIPUMEHSATH [P pELIeHNN 3aa4 HepaBeHcTBa Ko — byHskoBckoro, bepryiny;

MMETH MPECTABICHNE O HEPABEHCTBAX MEX]y CPEAHUMHU CTENIEHHBIMU;

BJIA/IETh NOHITUEM aCUMITOTHI U YMETh €T0 IPUMEHSTH IIPU PELICHUHU 33]1a4;

IOPUMEHATh METOJbl PEUICHUs NPOCTEHIINX IU(PPEpEeHINATbHBIX YPAaBHEHUH NEPBOrO U BTOPOIO

MTOPSIIKOB;



UMETH MPEJICTaBIEHNE 00 AKCHOMATUYECKOM METOJIE;

BJIAJICTh ITOHSATHEM F'€OMETPHYECKUE MECTa TOYEK B IPOCTPAHCTBE U YMETh PUMEHSITh UX JJIS PEeIICHUS
3a7a4;

yYMETh MPUMEHSATH IS PEIICHUS 3a7a4 CBOMCTBA IUIOCKUX M JBYTPAaHHBIX YIJIOB, TPEXIPAHHOIO yIJia,
TEOpPEeMbl KOCUHYCOB U CHHYCOB JIJII TPEXTPAaHHOTO YIJIa;

BJIAJICTh MOHATUEM NEPICHANKYJISIPHOE CEYEHUE MPU3MBI U YMETh IPUMEHSTh €T0 MPHU PEIICHUH 3a/1a4;
UMETh MPECTABICHUE O TBOMCTBEHHOCTH MTPaBUILHBIX MHOTOTPAaHHUKOB;

BJIAJICTh MTOHATHUSAMH IIEHTPATLHOE U MapalICIbHOE MPOSKTUPOBAHUE U PUMEHSITh UX ITPH MTOCTPOSHUHN
CEYCHUI MHOTOTPAaHHHKOB METOJIOM TIPOCKITUH;

UMETh TMpEACTAaBIEHUE O pa3BepTKe MHOTOTpaHHMKAa M KpaTyaillleM MyTH Ha MOBEPXHOCTU
MHOTOI'PaHHUKA;

MPUMEHSTH [P PEIICHUH 3a7a4 (POPMYITy pacCTOSIHHUS OT TOYKHU J0 TUIOCKOCTH;

BJIQJIETh Pa3HBIMHU CIOCOOAMU 3aJaHUsl NPSIMON YpaBHEHUSMU U YMETh MPUMEHATH MPHU PEUICHUH

3aaad.

11 xnacc

JIMYHOCTHBIE PE3VIJIBTATHI

1.

)51

Poccuiickas rpaxnaHckas HIEHTUYHOCTb, TATPUOTHU3M, YBaXKEHHE K CBOEMY HApO1y, UyBCTBa
OTBETCTBEHHOCTH Iiepess PoauHOM, ropocTh 3a CBOM Kpaid, CBOXO PouHy, IponuIoe U HacTOALIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHne rocy1apCTBEHHBIX CUMBOJIOB (Tep0, (iar, TuMH).
['paxknaHckas MMO3MLMS KaKk aKTMBHOIO W OTBETCTBEHHOTO UYJ€Ha POCCHUNCKOro oOlIecTBa,
OCO3HAIOILIETO CBOM KOHCTUTYLIMOHHBIE MpaBa U 0053aHHOCTH, YBaXKAIOIIET0 3aKOH U MPaBONOPSIOK,
00J1aJatoIero 4YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOLIETO0 TPaJWLIMOHHBIE
HAI[MOHAJIbHBIC U OOIIeUeTIOBEYECKUE TYMAaHUCTUUECKHE U IEMOKPATHUECKHUE [IEHHOCTH.

['oToBHOCTS K city)eHHI0 OTe4YecTBY, €ro 3alluTe.

CdopmMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
OOIIECTBEHHON TMPaKTUKHA, OCHOBAHHOTO Ha JHAIOTe KYyIbTyp, a TakkKe pa3IudHbIX (QopM
0O0I1IeCTBEHHOT'O CO3HAHMSI, 0CO3HAHHE CBOETO MECTa B MOJUKYJIBTYPHOM MUpE.

CdopMupoBaHHOCTH OCHOB CAMOPA3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBUH € 00I1I€YETOBEYECKHUMHU
LEHHOCTSAMHU U HJIealaMU TPakJaHCKOT0 OOIIecTBa; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATEIbHOM,
TBOPUYECKON M OTBETCTBEHHOM JEATEIbHOCTH.

TonepanTHOe CO3HAHHE M TOBEACHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTbH BECTHU
JAJIOT C APYTUMHU JIIOAbMHU, JOCTUTATh B HEM B3aUMONOHUMAHUS, HAXOAUTh O0IIUE IeNTH

COTpyaAHNYATh A HUX JOCTHIKCHHA, CITOCOOHOCTH IMPOTHUBOCTOATE HIACOJOTMH JBKCTPpEMHU3MA,

HanmyoHaJIn3Ma, KCGHO(I)OGI/II/I, AUCKpUMHHAIIUU 11O CONUAIIbHBIM, PCJIMTUO3HBIM, PAaCOBBIM, HAITUOHAJIbHBIM

IMpU3HAaKaM U APYIr'UM HCTAaTHUBHBIM COLIMAJIbHBIM SIBJICHUSIM.



10.

11.

12.

13.

14.

15.

HaBpiku coTpyaHHMYecTBa €O CBEpCTHHKAMM, JETbMHM MIIQJAIIET0 BO3pPacTa, B3POCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO - MOJIE3HOW, Y4eOHO-MCCIeI0BaTeIbCKON, TBOPYECKON U Ap. BUJOB
NESITEbHOCTH.

HpaBcTBeHHOE CO3HAHME U MOBEAEHUE Ha OCHOBE YCBOEHHSI OOLIEUEIOBEUECKUX IEHHOCTEH.
['0TOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUH BCEH
KU3HH; CO3HATENbHOE OTHOIIEHHE K HENpPephlBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOM
po(hecCHOHANBLHOM U 00IIIECTBEHHOH IeATEILHOCTH.

OcTeTnyeckoe OTHOLIEHUE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUYECTBA,
CIOPTa, OOIECTBEHHBIX OTHOLICHUH.

[Ipunstie U peanuzanusi IIEHHOCTEH 310pOBOr0 M Oe30macHOro olpasa >XW3HH, MOTPEOHOCTH B
(U3NIECKOM CaMOCOBEPIICHCTBOBAHNUH, 3aHSATHAX CIIOPTUBHO-037J0POBUTEIFHON JESITEIbHOCTHIO,
HENpUATHE BPEIHBIX IPUBBIYEK: KYPEHUs, yIOTPEOIECHUS aJIKOr0JIsl, HAPKOTUKOB.

bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILEHHE K (PU3MUYECKOMY U ICHUXOJOTHYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U APYTHUX JIIOJIEH, yMEHUE OKa3bIBATh MEPBYIO TIOMOIITb.
Oco3HaHHBIN BEIOOP Oymyiiel mpodeccuu U BO3MOXKHOCTEH peann3aliid COOCTBEHHBIX JKU3HCHHBIX
IUIAHOB; OTHOULIEHHE K NPO(ECCHOHATIBHOM AEATENIbHOCTH KaK BO3MOYKHOCTH Y4acTUsl B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHALMOHAIBHBIX IPOOIIEM.

ChopMHpoBaHHOCTH HKOJIOTHYECKOTO MBIIUICHHS, TOHUMAHUS BIMSHUN CONUAITBHO-KOHOMUYECKUX
IIPOLIECCOB Ia COCTOSTHUE MNPUPOJHOW M couuanbHOM cpenbl. llpuoOpereHue ombiTa 3KOJIOTO
HalpaBJIeHHON JeSITeIbHOCTH.

OTBEeTCTBEHHOE OTHOIIEHHE K CO3JaHHI0 CEMbM HAa OCHOBE OCO3HAHHOI'O MPHUHATHS LEHHOCTEH

CEMEWHON KU3HU.

METAIIPEJMETHBIE PE3VJIbTATDI

Perynatusaeie YY1

© 0 N o 0 bk~ w DN PE

YMeHne caMOCTOATENbHO ONPENEIIATh LENH JEATEIBHOCTH.

YMeHne caMOoCTOATEIbHO COCTABIIATD TUIAHBI IEATENBHOCTH.

CaMOCTOATEIBHO OCYLIECTBIIATD ACSTEIBHOCTD.

CaMoCTOATEIBHO KOHTPOIMPOBATh JEATENBHOCTD.

CamocTOsATENbHO KOPPEKTUPOBATD JEATEIBHOCTD.

Hcrnonb30BaTh BCe BO3MOXKHBIE PECYPCHI IS JOCTHKEHHUSI IIOCTABIICHHBIX LIEIIEH.

Hcronb30BaTh BCe BO3MOXKHBIE PECYPCHI IS PEAIM3aLUU IJIAHOB IEATEIBHOCTH.

Br16upath ycriemnsblie CTpaTeru B pa3InyHbIX CUTYaIHsIX.

YMeHune caMoCTOATEIbHO OLICHUBATh U IPUHUMATD PEIICHUS, ONPEACIAIOIUE CTPATETUIO TOBEACHHUS

C YYETOM T'pa)k/IaHCKHX U HPAaBCTBEHHBIX [IEHHOCTEH.



10. Bnanenue HaBbIKaMU TIO3HABATENIbHOM Pe(PIESKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHM 1

MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHfI, T'paHHUIl CBOCTO 3HAHWA U HC3HAHUA,

HOBBIX ITO3HABATCJIBHBIX 3aJa4 U CPEACTB UX JOCTHIKCHH.

IHosnaBatenbpurle YY1

1.
2.

7.

Brnanenue HaBbIKaMH MTO3HABATENBHOM, yUeOHOM, TIPOSKTHOM IEATETLHOCTH.

Brnanenue HaBbIKamMu pa3perieHus mpooieM.

Brnaznenue crmocoOHOCTBIO K CAMOCTOSATEILHOMY ITIOMCKY METOAOB PEIICHUS MPAKTUYECKUX 33a4, K
IIPUMEHEHHUIO Pa3JIMYHbBIX METOJOB II03HAHUS.

["'0TOBHOCTB M CITIOCOOHOCTB K CAMOCTOSITENIbHOW MH(MOPMALIMOHHO -II03HABATEIILHON JIESITEIbHOCTH .
Brnagenue HaBbIKaM# MOy4eHHUS HEOOXOAUMOM HHPOPMALIUN U3 PA3THYHBIX HCTOYHHUKOB.
Kputrnyecku olleHNBaTh U MHTEPIPETHPOBATH HHPOPMALIUIO, TIOITYIaEMYIO U3 Pa3IMIHBIX
HCTOYHUKOB.

YMeHue OIpCACIATb HA3HAYCHUC U q)YHKHI/II/I Pa3JINYHBIX COOUAJIBHBIX HHCTUTYTOB.

Kommynukarususle YY I

1.

2
3.
4

YMeHne npoayKTHBHO OOIIATHCS.

YMmenue 3 pexkTuBHO pazpeniaTh KOHMIUKT.

VYmenue ucnonbzoBatb KT ais perieHuss KOHKpETHBIX 3ajiau.

CobintoieHne TpeOOBaHUN SPrOHOMHKHM, TEXHHKU O€30IacHOCTH, TUTHMEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATUYECKUX HOPM, HH(OpMalMOHHON Oe30macHoCTH npu ucnonb3zoBanuu UKT.
Brnanenue s3bIKOBBIMU CPEICTBAMU YMEHHE SICHO U JIOTHYHO, TOYHO H3JIaraTh CBOIO TOUKY 3PEHMS,

HCIIOJb30BAarTh.

[NPEAMETHBIE PE3VJIbTATBI

Brinyckunk HayunTcs (0a30BbIH YPOBEHB):

OIIepHpOBaTh Ha 0230BOM YPOBHE MOHATHIMU: 3aBUCUMOCTb BEJTMUMH, (DYHKIIMS, apTyMEHT U 3HaYCHHE
¢byHKIMHU, 00IaCTh ONpeNeNeHUs] U MHOXKECTBO 3HAa4eHUH (DyHKIMH, rpaduK 3aBUCUMOCTH, Tpaduk
byHKUIMY, HYTM QYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HAa YHCIOBOM MPOMEKYTKE,
yObIBaHHE HA YHCIIOBOM MPOMEKYTKE, HauOOoIbIllee U HaUMEHbIIIee 3HaUeHHe (PYHKIIMY Ha YUCIOBOM
MPOMEXKYTKE, epuoandeckas QyHKIUs, NepUO;

OIepHpOoBaTH Ha 6A30BOM YPOBHE MOHATUAMU: TPUTOHOMETPUUECKHE PYHKIINY;

pacro3HaBaTh rpa(UKu JIEMEHTAPHBIX TPUTOHOMETPUYECKUX (DYHKIINIA;

COOTHOCUTH TpaduKU 3JIEMEHTAPHBIX TPUTOHOMETpUYECKUX QYHKIUI ¢ popMyiaMu, KOTOPHIMU OHHU
3aJaHbl;

HaXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAUYEHUS (PYHKIUH B 33JaHHBIX TOUKaX;

onpenenaTh 1no rpaduky cBOWCTBa (QYHKUMU (HYJIHM, MPOMEXYTKH 3HAKOINOCTOSHCTBA, IMPOMEXKYTKU

MOHOTOHHOCTH, HauOOJIbIINE U HAUMCHBIIINE 3HAYCHHUSA U T.H.);



CTPOUTH 3CKH3 rpaduka GyHKINH, YAOBIECTBOPSIOLICH IPUBEICHHOMY HA00PY YCIOBUH (IIPOMEKYTKH
BO3pacTanus / yObIBaHHMsI, 3HAUCHUE (QDYHKIMU B 331aHHOM TOYKE, TOYKU SKCTPEMYMOB H T.11.);
onpeneniaTh Mo rpaduKkaM CBOHCTBA pealbHBIX IPOLECCOB M 3aBUCHUMOCTEH (HanOodbIIHMEe W
HaVMEHBIINE 3HAYEHUs, IPOMEXYTKU BO3pacCTaHUs U yObIBaHUS, IPOMEXKYTKH 3HAKOIOCTOSHCTBA U
T.IL.);

UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKON CUTYyalLUU;

ONepHpoBaTh Ha 0a30BOM YPOBHE MOHATHSAMH: NPOU3BOAHAA (PYHKIMH B TOYKE, KacaTeslbHas K
rpaduky QyHKINH, IPOU3BOIHAS (PYHKIINH,

OTIpeNeNATh 3HaUCHHE MPOU3BOAHON (YHKIIMU B TOYKE IO M300paXEHHUIO KacaTelbHOW K rpaduky,
IIPOBEICHHOU B 3TOM TOUKE;

pelIaTh HECIOXKHbBIE 3a/1a4l Ha IPUMEHEHHE CBSI3U MEX/ly IPOMEXYTKaMU MOHOTOHHOCTH U TOUKaMH
KCTpeMyMa (YHKIMH, C OJHOW CTOPOHBI, U NPOMEXKYTKAMHU 3HAKOIOCTOSHCTBA M HYJSIMHU
IIPOU3BOIHON 3TON (PYHKLUU — C APYTOI;

HOJIb3YsICh TpapUKaMy, CPaBHUBATH CKOPOCTHU BO3pacTaHus (POCTa, MOBBILICHUS, YBEJIIMUECHUS U T.I1.)
WIN CKOPOCTH yObIBaHMS (MTaJ€HUsl, CHUYKCHMSI, YMEHBILIEHUS U T.I1.) BEJIMYUH B PealbHbIX Ipoleccax;
COOTHOCHUTH TpaUKH peajbHbIX MPOLECCOB U 3aBUCHUMOCTEH C HMX OMMCAHUSAMM, BKJIHOYAIOLUIMMU
XapaKTePUCTUKHU CKOPOCTU U3MeHeHHUs (ObICTPBII pOCT, MJIaBHOE MOHMKEHHE U T.I1.);

UCIOJIb30BaTh Tpa(UKH peaabHBIX MPOLECCOB s PEIIEHUs] HECIOXKHBIX MPUKIAJHBIX 33/1a4, B TOM
qucie onpeaessis o rpaduky CKOpocTh X0/1a MpoLecca;

ONepupoBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMU ONMCATENbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO
Habopa: cpeiHee apuMeTnyeckoe, MeiMaHa, HauboIbllee 1 HaMMEHbIlIee 3HAUCHMS,

OTIepUpOBaTh Ha 0A30BOM YpOBHE MOHITHSIMHU: YaCTOTA M BEPOSITHOCTh COOBITHSI, CITyYalHBIN BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

BBIUNCIISTH BEPOSITHOCTU COOBITUI HA OCHOBE MOJCYETa YUCIIA UCXOJIOB;

OLIEHUBATh U CPAaBHUBATh B MIPOCTHIX CIIydasiX BEPOSATHOCTH COOBITUN B peasIbHOM KHU3HH;

YUTaTh, COMOCTABIISATh, CPAaBHUBATh, MHTEPIPETUPOBATh B MPOCTHIX CIIy4asX pealbHble TaHHbIC,
IpeJCTaBJICHHbIE B BUAE TaOJHIL, AUarpaMm, rpaduKoB;

pelaTh HECIOKHBIE TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB;

aHaAJTM3UPOBATh YCJIOBHE 3a/laud, NMPH HEOOXOAUMOCTH CTPOHUTH JJISl €€ pEIIeHUs MaTeMaTHYeCKYyIo
MOJIETIb;

NOHUMATh U UCIIONIB30BATh JJIs PEIIeHUs 3a/1aui HHPOPMAILUIO, TPEJICTABICHHYIO B BHJIE TEKCTOBOU U
CHUMBOJIBHOH 3amucu, cxem, TaOJull, AuarpamMmm, TpaKoB, pUCYHKOB;

JIEICTBOBATH 110 AJITOPUTMY, COAEPIKAILEMYCS B YCIOBUHU 3a]1a4H;

MCII0JIb30BAaTh JIOTHUECKUE PACCYKACHUS NPU PELLIEHUH 3a/1a4U;

paboTaTh ¢ M30BITOYHBIMU yCIIOBUSIMH, BBIOUpasi U3 BCell MHGOPMAIINH, TaHHbIC, HEOOXOAMMBIC IS

PEUICHUSA 3aa4u;



OCYILIECTBIISITh HECIIOKHBIM TepeOop BO3MOXKHBIX pEIICHHH, BBIOMpas W3 HHUX ONTUMAlIbHOE IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM B YCIOBUHY;

AQHAIM3UPOBATh U UHTEPIIPETUPOBATH MOJIYUYEHHbIE PELLICHUS! B KOHTEKCTE YCJIOBUS 3a/1auM, BBIOUPATH
pelLlIeHUs], He IPOTUBOpeYaIlie KOHTEKCTY;

pelaTh 3aJa4y Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIyT, OE€310K U T.I1.;

pelaTh HEeCJIOXKHBIE 3a/]a4l, CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM BO BIAZCHUU (DPUPMOIL, IPEITPUITHEM,
HEJIBUKUMOCTbIO;

pelaTh 3aJa4u Ha MPOCTbIE NMPOLIEHTHI (CUCTEMbI CKHIOK, KOMMCCHH) U HA BBIYMCIEHUE CIIOKHBIX
IPOLIEHTOB B Pa3IMYHbIX CX€MaX BKJIA/I0B, KPEAUTOB U UIIOTEK;

pelarh NpakTUYECKue 3aa4u, TPEOYIOLIME UCIIOIb30BaHUsl OTPULIATEIbHBIX YHCEIN: Ha ONpeeIeHUue
TEMIEPATYPbI, HA ONPECIICHUE MTOJ0KEHHS HA BpeMEHHON OcH (710 HallleH 3pbl U IIOCJIE), Ha IBUYKEHUE
JICHEeXKHBIX CPEICTB (IPUXO/pacxon), Ha OnpeesieHie IITyOnHbI/BBICOTHI U T.11.;

UCIIOJIb30BaTh IOHATHE MaciiTaba JUisi HaXOXAECHHUS pACCTOSIHMM W JUIMH Ha KapTraxX, IUIaHax
MECTHOCTH, IJIaHAX [TOMEILEHUH, BBIKpOIKaX, Ipu paboTe Ha KOMIIBIOTEPE U T.I1.;

OlepupoBaTh Ha 0a30BOM YpOBHE IOHATHUAMHU: TOYKA, HpsAMas, IUIOCKOCTh B IPOCTPAHCTBE,
NapauIeJIbHOCTD U NEPIIEHIUKYIPHOCTD NPSIMBIX U MJIOCKOCTEM;

n300pakaTh U3y4aeMble GUTYphl OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIE) IJIOCKHE YEepTeXH W3 PUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHJ CBEPXY,
cOOKY,CHU3Y,

U3BJIEKaTh MH(POPMALUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYIO Ha
yeprexax U pUCyHKax;

npUMeHSATH TeopeMy [Indaropa nmpu BEIYUCIEHUH 3IEMEHTOB CTEPEOMETPUUECKUX (PUTYD;

HaXOAUTh 00bEMBI MPOCTEUIITNX MHOTOTPAHHUKOB C TPUMEHEHUEM (HOpMYT;

pacrno3HaBaTh OCHOBHBIE BUIbI TEJI BpallleHUs (KOHYC, IIMIMHADP, chepa U 1map);

HaXOAUTh OOBEMBI M IUIOUIAJM TOBEPXHOCTEH MPOCTEHIIMX MHOTOIPAaHHUKOB M TEJl BPAILEHUS C
npUMeHeHHeM (OopMyIT;

COOTHOCHUTB 00BEMBI COCYZ0B OJUHAKOBOH (DOPMBI pa3InYHOIO pazMepa;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM JIEKaPTOBHI KOOPAUHATHI B IPOCTPAHCTBE;

HaXOJIUTh KOOPJIMHATHI BEPIINH Ky0a U MPSMOYTOJILHOTO MapasliesIenue 1a;

IIPUMEHSTH U3BECTHBIE METOABI IIPU PEIICHNUN CTaHIAPTHBIX MaTEMaTUUECKHX 3a/ay;

3aMeuaTh ¥ XapaKTepU30BaTh MaTEMATUUECKHUE 3aKOHOMEPHOCTH B OKPY’KAIOLIEH 1eHCTBUTEIBHOCTH;
IPUBOJNUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, B TOM YHCIIE XapAKTEPU3YIOLIUX

KPacoTy ¥ COBEPIICHCTBO OKPYKAIOIIETr0 MUPA U TIPOU3BEICHHII CKYCCTBA;



BhIITYCKHHK ITOJIYINUT BO3MOKHOCTh HAYUHUTHCS (6830BBII71 VDOBGHL)Z

OTIEpPUPOBATH MOHATHIMHU: 3aBUCUMOCTH BEJTMUUH, QYHKIHS, apTYMEHT U 3HaYeHHue PyHKINHU, 00JIacTh
OTIpeNieJIeHUs ¥ MHOXKECTBO 3HaueHW (yHKIMH, Tpaduk 3aBHCUMOCTH, rpaduk (yHKIHHA, HYIH
(GYHKINH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHHE HA YMCIOBOM NPOMEXKYTKE, yObIBaHHE Ha
YKICJIOBOM IPOMEXYTKE, HauOoJIbIlIee U HAaUMEHbIlIee 3HaUeHUEe (DYHKLUU Ha YUCIOBOM IIPOMEKYTKE,
nepuojuyeckas GyHKIHNs, IEPUOJ, YeTHAS U HeYeTHas QyHKIUH;

OTIEpPHPOBATH MOHATHIMH: TPUTOHOMETPUUYECKHE (DYHKIIUH;

onpeseNnaTh 3HadeHWe (QYHKIMM [0 3HAYEHMIO apryMeHTa IpU pa3IuyHBIX clocodax 3afaHus
byHKINH,

CTPOUTH I'paMKH U3YUEHHBIX (YHKLUII;

OINHUCBIBATh MO rpauKy U B INPOCTEHIIMX Cilydasx Ho (opMmyse MOBEACHHUE U CBOMCTBA (DYHKIMH,
HaXOJUTh 10 rpaduKy PyHKIUU HauOOIbIINE U HAMMEHbBILINE 3HAUCHMUS,;

CTPOUTH 3CKM3 rpaduka GyHKINH, YA0BIETBOPSAIOLICH IPUBEICHHOMY HA0OpY YCIOBUH (IIPOMEKYTKH
BO3pacTaHMs/yObIBaHMs, 3HaU€HUE (PYHKIUHU B 3aJaHHOM TOYKE, TOYKU SKCTPEMYMOB, ACHUMIITOTHI,
HyJU QyHKIUH U T.].);

pemaTh ypaBHEHHUS, TPOCTEHIITNE CHCTEMBI YPaBHEHH, HCIIOJB3YsI CBOWCTBA (YHKIIMN U X I'PaUKOB;
ONpeAeNATh MO rpapukaM M HCIOJIb30BaTh JJIS PELICHHUS MPUKIAIHBIX 3a/1a4 CBOMCTBA pealIbHbIX
IPOLIECCOB U 3aBUCHUMOCTEH (HamOOJIbIINEe W HaUMEHbIINE 3HAYEHHUS, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS (YHKIUU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, aCUMITOTHI, IEPUO U T.I1.);
WHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYAIUH;

ONpeAeNATh Mo rpagukaM IpocTeillne XapaKTepUCTHKU MEepUOJANYECKUX IMPOLECCOB B OMOJIOTHUH,
HKOHOMUKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.);

ONEepupOBaTh MOHATHUSMHU: MPOU3BOJAHAS (PYHKIMM B TOYKE, KacaTelbHas K TIpaduky QyHKIUH,
MIPOU3BOIHAS (PYHKIINH;

BBIYHCIIATh MPOU3BOJHYIO OJHOYJIEHA, MHOTOWIEHA, KBAJPAaTHOIO KOpHS, NPOU3BOAHYIO CYMMBI
byHKIHIA;

BBIUHCIIATH MPOU3BOJIHBIE 3JIEMEHTAPHBIX (QYHKIMH W MX KOMOWHAIMI, UCHOJb3ys CIPaBOYHBIE
MaTepHuabl;

UCCIIEIOBaTh B MPOCTEHIIMX ciay4yasx (YyHKIMM HA MOHOTOHHOCTb, HAXOAWTh HAuOOJIbIINE H
HauMEHbIINE 3HAYEHUS (YHKIUM, CTPOUTh I'padMKH MHOTOWIEHOB M MPOCTEHIINX pallMOHATbHBIX
(GYHKIMH C NCIIOIB30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaIN3a;

pewiath NPHUKIATHBIE 334a4d U3 OHUOJIOTHH, (PU3MKH, XUMHH, SKOHOMHKH M JIPYT'HX NpPEJAMETOB,
CBSI3aHHBIC C HMCCJIEOBAHUEM XapaKTEPUCTHK pEabHBIX MPOIECCOB, HAXOXKACHUEM HAMOOJBUIMX U
HAaUMEHBIINX 3HAYEHUH, CKOPOCTHU U YCKOPEHUS U T.II.., UHTEPIIPETUPOBATH ITOY4EHHbIE PE3YJIbTATHI,
UMETH NPEACTABICHUE O JUCKPETHBIX U HENPEPBIBHBIX CIy4YalHBIX BEIMYMHAX U PACIIPEACICHUSAX, O

HE3aBUCUMOCTHU CJIy‘IElﬁHI:IX BCJIMYHH,



MMETh MPEACTaBICHUE O MATEMATUUECKOM OXUJAAHUU U JUCTIIEPCUN CTyYalHbIX BEJIMYUH;

MMETh MPEACTaBICHUE O HOPMAJIbHOM PACHPEACIICHUUM W MPUMEpax HOPMAJIBHO paclpeeieHHbIX
CIIyYalHBIX BEJIMYMH;

MMOHUMATh CyTh 3aKOHA OOJIBIIIMX YHCEST U BEIOOPOYHOTO METO/1a U3MEPEHUS BEPOSITHOCTEH;

HMMETh IIPEJICTaBIICHUE 00 YCIOBHON BEPOSTHOCTH U O TIOJTHOM BEPOSTHOCTH, TPUMEHSTh UX B PEIICHUH
3aj1ad4;

HMMETh IIPEJCTABICHUE O BaXKHBIX YaCTHBIX BUIAX PACIPEICICHUI U TPUMEHSITh UX B PEUICHUH 33/1aY;
HMMETh IIPEACTABICHUE O KOPPEIALIMU CIIyYalHbIX BEJIMYKMH, O JIMHEHHON perpeccuu;

BBIYHCIIATH WJIA OIIECHUBATh BEPOSTHOCTH COOBITHI B peaIbHON KU3HU,

BBIOMPATH MOJIXOISAIINE METOIbI TIPEJICTABICHUSI U 00pPa0OTKU JTaHHBIX;

yMETh peliaTh HECIOXHBIE 3aJayd Ha NPUMEHEHHE 3aKOHa OOJBIIMX 4YHCET B COIMOJIOTHH,
CTPaxOBaHHWH, 3JPABOOXPAHCHHUH, OOCCIICUCHUU OE30MacCHOCTH HACEICHHS B YPE3BBIYAMHBIX
CUTyaIusX;

pemiaTh 3aJja4 pa3HbIX TUIIOB, B TOM YKCJIE 33]]a4H MOBBIIIEHHON TPYAHOCTH;

BBIOMPATH ONTUMAJIBHBIN METO]I PEIICHUS 33]]a4H, PACCMaTPUBasi pa3IndHbIE METOIbI;

CTPOUTH MOJIENIb PEUICHUS 3a/1a4H, IPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHUS;

pemate 3agaud, TpeOyromue nepedopa BapHaHTOB, MPOBEPKU YCIOBUN, BBIOOpAa ONTHUMAIBHOTO
pe3yibTaTa;

aHAJIM3UPOBATh M UHTEPIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIOBUS 3a7a4l, BEIOUPATh PEIICHU,
HE IPOTHUBOpEYAIlINEe KOHTEKCTY;

MEePEBOINTH TIPH PEHICHUHM 3aJauyd WH(POPMALMIO U3 OAHOW (OpMBI B APYTYIO, UCIONB3Ys MpU
HEOOXOJIMMOCTH CXEMBbI, TAONHUIIbI, TpaUKH, TUarpaMMBbl;

HaXO0JIUTh 0OBEMBI U TIJIOMIAIN TTOBEPXHOCTEH T€OMETPUUECKUX TEJl C TPUMEHEHUEM (HOpMYIT;
BBIYHCIIATH PACCTOSHUS U YTIIbI B IPOCTPAHCTBE;

UCIIONIb30BaTh CBOMCTBA T€OMETPUUYECKUX (DUTYp A pelieHus 3aJay MPaKTUYECKOTO XapakTepa U
3a/1a4 U3 IPYTUX 00JIacTeil 3HaHMIA,

ONEpUPOBATh MOHATUSMHU JCKAPTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YroJl MEXIYy BEKTOpPaMH, CKAJIIPHOE IMPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

HaxXOJIUTh PACCTOSIHUE MEXAY JBYMsI TOUKAaMH, CYMMY BEKTOPOB U MPOU3BEACHUE BEKTOpPA HA YHUCIIO,
YTOJI MEX]Ty BEKTOpaMH, CKaJIsIPHOE MTPOU3BEICHNE, PACKIIAIBIBATh BEKTOP IO JIBYM HEKOJTHHEAPHBIM
BEKTOpaM;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

pemarh MPOCTEHIIHE 3aJa9u BBEICHUEM BEKTOPHOTO 0a3uca;



UCIIOJIb30BaTh OCHOBHBIE METOABl JI0KA3aTEIbCTBA, IPOBOAMTH JOKA3aTEIbCTBO W  BBINOIHATH
OIPOBEPKEHUE;

IIPUMEHSTH OCHOBHBIE METO/IbI PELIEHHSI MATEMAaTUUYECKHUX 33/1a4;

Ha OCHOBE MAaT€MaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaAKTEPU30BATh KPACOTY U COBEPILIEHCTBO
OKPY’KaOIIEro MUpPA U MPOU3BEICHUN UCKYCCTBA;

IPUMEHSTH NIPOCTEHIINE TPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU

PEIICHUN MaTEMAaTHYCCKUX 3a1a4.

[NPEAMETHBIE PE3VJIbTATDBI

Brinyckuuk HayunTes (yriryOJIeHHBIH YPOBEHD):

BJIQ/IETh TMOHSATUSMU: 3aBUCHUMOCTh BEIMYMH, (DYHKIMS, apryMEHT U 3HaueHHe (YHKIUH, 001acTh
OmpefeNieHusT 1 MHOXECTBO 3HAaYeHWH (QyHKIMH, TpaduK 3aBUCHUMOCTH, rpaduk (GyHKIUH, HYIH
GYHKIIUM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pACTaHHWE HA YHCIIOBOM MPOMEKYTKE, yObIBAaHUE Ha
YHUCIOBOM IIPOMCIKYTKE, HauOoJIbIlIee U HaUMEHbIIIEE 3HAUCHHIE q)YHKIII/II/I Ha YU CJIOBOM IIPOMCIKYTKE,
nepuoanvcCKas (1)}’HKIIPI$[, nepuon, 4e€tHasd U HEUYCTHAA (bYHKIII/II/I, YMCETb NPUMCHATH 3THU MMOHATHA IIPU
pEIIeHUH 3a/1a4;

BJIQJIETh TMOHATHSAMH TPUTOHOMETPUYECKHE (PYHKIMH;, CTPOUTh WX TpaQUKd U yMETh MPUMEHSTh
CBOICTBa TPUTOHOMETPUYECKHUX (QYHKITUH MPU PELICHUH 3a/1a4;

BJIQ/IETh MOHATHEM OOpaTHasi PYHKIIHS; MPUMEHSTh 3TO MOHSATHE MPU PELICHUH 3a/1a4;

MPUMEHSTH NP PEIICHUH 3374 CBOMCTBA (PYHKIIMIA: YETHOCTh, IEPUOIUIHOCTh, OTPAaHUYCHHOCTH;
MPUMEHSThH MIPH PEIICHUH 3a]a4 TpeoO0pa3oBaHus rpadukoB PyHKINH;

OmnpeACIATh IO Fpa(i)I/IKaM W HCIIOJIB30BATh I PCIICHUA MPUKIAIHBIX 3adayd CBOHCTBA PCaIbHBIX
IIPOLIECCOB M 3aBUCHMOCTEN (HamOOoNbIlIMEe M HaUMEHBIINE 3HAYEHUS, TPOMEXKYTKH BO3pAacCTaHUs U
yObIBaHUS (DYHKIIUH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA, aCHMIITOTHI, TOUKH Meperuda, mepuo u T;II;);
BIQJICTh TOHATHUSAMH YHCIIOBasl IOCJIENOBATENBLHOCTh, apudMeTnyeckass ¥ TeoMeTpHYecKas
MIpOrpeccusi;

OPUMEHSTh TpPH PEIIeHUU 3ajJad CBOWCTBA M MPHU3HAKA apUPMETUUECKONM U TEOMETPUUYECKOU
MIPOTPECCHI;

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYAIlNH;;

OTIpeIeNATh MO rpaduKaM MPOCTEHIINe XapaKTePUCTHKU MEPUOJAMUYECKUX MPOIECCOB B OMOJIOTHH,
HYKOHOMUKE, MYy3bIKE, PAAHOCBS3H U Jp. (aMILTUTY/a, IEPUO U T.11.);

BJIQJICTh MOHSATHEM OECKOHEUHO YOBIBAOINAs T€OMETPUYECKasl IPOrPEeccCusi U YMETh MPUMEHSATH €ro
P PELLIECHUH 3a/1a4;

MPUMEHATD I PEIICHUS 3a1a4 TEOPHUIO IIPEIEIIOB,;

BJIaACTh NOHATUAMU GCCKOHG‘-IHO 6OJ'II>H_II/IC u 6€CKOHC‘-IHO MaJIbl€ YHUCIIOBBIC ITOCICAOBATCIbHOCTU U

YMETh CpaBHUBATh OECKOHEYHO OOIBINHE U OECKOHEYHO MaJble TOCIIeI0BATEIHHOCTH;



BJIQ/ICTh IOHITUSIMH: IIPOU3BOIHASL (DYHKIIUHU B TOUKE, IPOU3BOIHAS (DYHKIUY;

BBIYHCIIATH MPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIIUH U UX KOMOMHAIIHH;

MCCIIeI0BaTh (PYHKIIMA HA MOHOTOHHOCTh M DKCTPEMYMBI;

CTPOUTH rpadMKH U MMPUMEHATH K PEIICHUIO 3a71a4, B TOM YHCJIC C TapaMeTPOM;

BJIQJICTh IOHITHEM KacaTelnbHas K TpaduKy QYHKIIMHM U YMETh IPUMEHSITh €r0 MPH PEIICHUN 33]1a4;
BJIQJICTh MOHITHSIMH [TePBOOOpazHast QyHKIIUS, ONPEACTCHHBIA HHTETPAIL

MPUMEHSTHh TEOPEMY HBIOTOHA—JICHOHHIIA U €€ CIICACTBHUS JIJIS PEIICHHMS 3a/1a4;

pemarh NPUKIAAHBIC 3a7a4dl U3 OHOJOTHU, (PU3UKH, XMMHUH, DKOHOMUKH M JPYTHX IPEIMETOB,
CBSI3aHHBIE C HCCIEIOBAHUEM XapaKTEPUCTHK IMPOIECCOB, HWHTEPNPETUPOBATh IMOJIYUYEHHbIC
pe3yIbTaThl;

OTIEPUPOBATH OCHOBHBIMH OIUCATEIHHBIMH XapaKTCPUCTHKAMHU YHCIOBOTO HaOOpa, MOHSATHEM
reHepalibHasi COBOKYITHOCTh U BHIOOPKOM U3 HEE;

OTIEpPUPOBATH MOHATHUAMU: YACTOTa M BEPOATHOCTH COOBITHSA, CyMMa U MPOU3BEACHUE BEPOSITHOCTEH,
BBIYHCIITH BEPOATHOCTH COOBITUI HA OCHOBE IOJICYETA YHCIIa UCXOIOB;

BJIJICTh OCHOBHBIMU MOHSATHUAMH KOMOMHATOPUKH U YMETh WX MPUMEHSTH MPU PEIICHUH 33714,
UMETH TPEJICTaBIICHNE 00 OCHOBAX TEOPUHU BEPOSTHOCTEIH;

MMETh MPEACTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIyYalHbIX BEJIMYMHAX U PaCHpe/leTICHUsX, O
HE3aBUCUMOCTH CIIyYailHbIX BEJTUYMH;

MMETh MPEJCTaBICHUE O MATEMATUUECKOM OXUJAHUHU U JUCTICPCUN CITyYalHbBIX BEJIMYUH;

HMMETh MPEACTaBICHUE O COBMECTHBIX PACIIPEACIICHUSIX CITyYalHbIX BEINYHH;

MOHUMATh CyTh 3aKOHA OOJBIINX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSTHOCTEH;

MMETh TNPEACTABICHHE O HOPMAJIbHOM pacHpelelieHUd U MPUMEpax HOPMAIbHO pacHpeeleHHBIX
CIIyYaHBIX BEJIMYHH;

MMETh MPEACTABICHUE O KOPPENISALNH CIIyYailHbIX BEJTUYHH;

BBIYHCIISATH WJIA OIEHUBATH BEPOSTHOCTH COOBITHI B peaIbHON KU3HU,

BBIOMPATHh METOIbI MOIXOAIIETO IPEACTABICHHS K 00paOOTKH aHHBIX;

pemaTh pa3HbIe 3a/1a41 MOBBIIICHHOW TPY/IHOCTH;

AHAIM3UPOBATh YCJIOBHE 3a/1ayM, BHIOMPATh ONTHMAJIbHBIA METOJl PEIICHHUs 3aJadd, paccMaTpuBas
pa3uyHble METOBL;

CTPOUTH MOJIENH PEIIECHUS 3a/1a4H, TPOBOUTH JOKA3aTEIbHbIE PACCYKICHUS TIPH PEIICHUH 3a]1a4H;
pemats 3amaudd, TpeOyromue nepedopa BapHaHTOB, MPOBEPKH YCIOBUH, BBIOOpA ONTHUMAILHOTO
pe3yibTaTa, aHaIU3UpPOBaTh U MHTEPIIPETUPOBATH MOJIYYEHHBIE PEIICHUS B KOHTEKCTE YCIOBUS 3a]1a4H,
BBIOMpATh PEHICHHUS], HE IPOTHBOPEUAIUE KOHTEKCTY;

MEPEBOANTH TIPH PEIICHUH 3a1a9i HHPOPMAIIMIO U3 OJTHOM (DOPMBI 3aITUCH B IPYTYIO, UCTIOIB3YS MPU

HEOOXOAMMOCTH CXEMBbI, TAOIHUIIbI, TPapUKH, TUATPAMMBI;



BJIAJICTh MOHATUSIMH TeJla BpallleHus (IMIMHAP, KOHYC, IIap U cdepa), UX CeUeHUsI U yMETh IPUMEHSTh
UX IPU PELICHUH 3a/1a4;

HNOHSTUSMM KacaTeabHbIE IPSIMbIE U INIOCKOCTU U YMETh IIPUMEHSATh U3 IIPU PEILICHUU 3a/ay;

UMETh NPEACTaBICHUS O BIIMCAHHBIX U OMMCAaHHBIX Cepax U yMETb NPUMEHATh MX NPH PELICHUU
3ajay;

BJIAJICTh MMOHATUAMHU 00bEM, 00bEMBI MHOTOI'PAaHHUKOB, TEJI BPAIIEHUS W IPUMEHATH UX MPH PEIICHUH
3ajay;

MMETh IPEJCTABIEHUE O Pa3BEPTKE HUIIMHJIpAa U KOHYCa, IIJIOLIaA1 TOBEPXHOCTH LMIMH/Ipa U KOHYCa,
YMETbh IPUMEHSATh UX IIPU PELICHUHU 3a7aY;

MUMETb MPECTABICHNE O TUIOIMAIH c(hepbl U yMETh MPUMEHSTh €T0 MPH PEIICHUHN 3a/ay;

YMETb peliaTh 3a/1a4i Ha KOMOMHAIIUY MHOTOIPAaHHUKOB U TE€J1 BPALCHMUS;

UMETb IIPEJCTaBICHHE O T0JJOOMH B IPOCTPAHCTBE U YMETh pelllaTh 3a/1a4i Ha OTHOIIEHUE 0O0bEMOB U
IUIOINAIeH TOBEPXHOCTEH MOI0OHBIX QUTyYp;

COCTaBJIATh C HUCIOJb30BAHUEM CBOMCTB T'€OMETPHUYECKUX (UIYyp MaTeMaTHUECKHUEe MOJEIH Jis
pelieHus 3aJad IPaKTUYECKOro XapakTepa M 3aJad M3 CMEXHBIX JAMCLUIUIMH, HCCIeI0BaTh
HOJIyYEHHbIE MOJICJIN M UHTEPIIPETUPOBATh PE3YbTaT;

BJIQ/IETh MOHATUSIMHU BEKTOPBI U X KOOPIUHATHI;

YMETb BBINOJIHATH ONEpaIii HaJl BEKTOPaMU;

MCIIOJIb30BAaTh CKAISIPHOE NPOU3BEACHUE BEKTOPOB IIPH PELICHNUH 33]1a4;

OPUMEHATh ypaBHEHUE IJIOCKOCTH, (POpMyYITy pPacCTOSHHUS MEXIy TOYKaMH, YpaBHEHUE c(epbl mpu
pEILIEHNN 3a]a4;

IIPUMEHATH BEKTOPBI U METOJ KOOPJANHAT B IPOCTPAHCTBE MPU PELIECHUH 3a/1a4;

UCIOJb30BaTh OCHOBHBIE METOMABI JIOKA3aTelbCTBA, IPOBOAUTH JOKA3aTEIbCTBO W BBINOJHATH
OTIPOBEPKEHUE;

IIPUMEHATh OCHOBHBIE METO/IbI PEIIEHUS] MAaTEMaTUYECKUX 33/1a4;

Ha OCHOBE MaTEMAaTUYECKHUX 3aKOHOMEPHOCTEN B IIPUPOJE XapaKTEPU30BaTh KPACOTY U COBEPILIEHCTBO
OKpY>KalolIero MUpa 1 Mpou3BeIeHUI HCKYCCTBA;

IIPUMEHATH NPOCTEUIINE MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPH
peLlIeHNH MaTeMaTHYeCKUX 3a/1a4;

MOJIb30BAThC NPUKIAJAHBIMA NPOrpaMMaMM M IPOrpaMMaMM  CHUMBOJIBHBIX BBIYMCIEHUN U

HCCIICAOBAaHUA MAaTCEMATHYCCKUX 0OBEKTOB.

BI:IHVCKHI/IK TTOJIYYHUT BO3MOXKHOCTh HAYUNUTHCA ( VFJ’IV6JI€HHLII>1 VDOBGHL)I

CBO60,I[HO BJIAACTh CTAHJAPTHBIM alIaparoM MAaTeéMaTH4YCCKOro aHajiau3a [ BbIYHUCICHUA

MPOU3BOIHBIX (PYHKIIMH OAHON IIEPEMEHHO;



CBOOOTHO IPUMEHSITH ammapaT MaTeMaTHYeCKOro aHaIu3a I UCCIe10BaHus (QYHKIIMNA 1 TOCTPOCHUS
rpaMKoB, B TOM YHUCJIE UCCIIEI0BaHMS HA BBITYKIIOCTb;

OTIepPHPOBATH MOHATHEM NIEPBOOOPA3HON (DYHKIMHM ISl pELICHUS 3a/1a4;

OBJIQIETh OCHOBHBIMU CBEICHUAMU 00 MHTErpajieé HbIOTOHAa—JIeHOHMIA M €ro MpocTeHIIuX
IPUMEHEHHUSX;

OIIEPHPOBATH B CTAHAAPTHBIX CUTYAIMSIX IIPOU3BOJHBIMH BBICIIUX MOPSAKOB;

YMETh IPUMEHSTh IIPU PELICHUH 33/1a4 CBOMCTBA HENPEPHIBHBIX (DYHKIIMMH;

YMETb IPUMEHSTH IIPU PELICHUH 331a4 TeOpEMbI Beiepiurpacca;

YMETh BBIIOJHATh MPUOIM)KEHHBIE BBIYMCIEHUS (METOAbI DPELIEHHUsS YPAaBHEHUH, BBIYMCICHMS
OIIPENIEIIEHHOT0 UHTErpaa);

yMETh NPUMEHSTh NPUIOKEHUE MPOU3BOJHOW M ONPENEICHHOr0 HWHTErpajia K peIleHUIo 3ajad
€CTEeCTBO3HAHUS;

BJIAJICTh MOHATUSMU BTOpas MPOM3BOJHAs, BBIIYKIOCTh Ipaduka (YHKIUUM U yMETh HCCIEI0BaTh
(YHKIHIO Ha BBITYKIIOCTB;

UMETh IIPEJCTAaBICHNUE O IEHTPAJIbHON NPEeIbHOM TeopeMe;

UMETb IIPEJCTaBICHNUE O BEBIOOPOUYHOM K03 (ULlMeHTe KOppEsALUU U JIMHEHHOM perpeccuy;

UMETh TIPE/ICTABICHUE O CTATUCTHYECKHX THIOTEe3aX M TPOBEPKE CTATHCTUYECKOW THIOTE3BI, O
CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAUUMOCTH;

UMETb MPECTABIICHHUE O CBS3U IMITMPHUECKUX U TEOPETHUECKUX PACIPEICIICHHIH;

UMETb MPECTABICHUE O KOJAUPOBAHUM, TBOUIHON 3aIUCH, TBOUYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMU MOHATUSAMU Teopuu rpados (rpad, BepuinHa, pedpo, CTENeHb BEPILNHBI, IYTh B
rpade) 1 yMeTh IPUMEHATh UX IPHU PELICHUH 3a/1a4;

UMETb MPEJICTABIICHNE O ACPEBBSIX U YMETh IPUMEHSTH MIPH PEIICHUH 33]1a4;

BJIAJIETh MMOHSITHEM CBSI3HOCTh M YMETh IIPUMEHSTh KOMIIOHEHTHI CBS3HOCTH NIPU PEIICHUH 337134,
YMETh OCYLIECTBIATH IyTH 10 pedpam, 00X01bl pedep U BepIInH rpada;

UMETb Ipe/ICTaBlIeHHe 00 >WUJIepOBOM M T'aMUIBTOHOBOM ITyTH, UMETh MPEACTaBIEHUE O TPYIAHOCTH
3aJ]a4ui HaXOKJACHUs TaMUJIbTOHOBA Iy TH;

BJIAJICTh MOHATUSMHU KOHEYHBIE U CUETHBIE MHOKECTBA U YMETh UX NPUMEHSTH P PEIICHUH 3a]1a4;
YMETh IPUMEHSTh METOJ MaTeMaTHUYECKON MHIYKLINY;

YMETh IPUMEHSTh TPUHITAI JUPUXJIIE TIPH PEIICHUN 3a71ad;

UMETh MPEICTABIICHHE O KOHMYECKUX CEUCHUSX;

UMETh MPE/ICTaBIECHUE O Kacaromuxcs chepax 1 KOMOMHAIMK TeJl BPAlLlCHHUsI 1 YMETh IPUMEHATh MX
IpU PEUICHNH 3a/1a4;

BJIAJETh Pa3HbIMU CIOCOOAMM 3a/laHUs NMPSAMONW ypaBHEHMSIMU M YMETb IPUMEHSTh MPH PEIICHUU

3a1ay;



IPUMEHSTH [IPU PELICHNH 3a]a4 U J0Ka3aTeJIbCTBE TEOPEM BEKTOPHBIA METOJI M METOJ KOOPIMHAT;
UMETh IpeJCTaBlIeHHEe 00 akcuomMax o0beMa, NMPUMEHATh (OPMYJbl OOBEMOB IPSIMOYTOJBHOIO
napajelenunena, Ipu3Mbl U MUPaMUbl, TETpadipa IPU PeLIeHUH 3ajay;

IPUMEHSTh TEOPEMbI 00 OTHOILEHUSIX 00BEMOB MPH PEILIEHUH 3a1a4;

IOPUMEHATh MHTErpajl JAjsl BbIUUCIEHUS OOBEMOB M IOBEPXHOCTEH Tel BpallleHHsl, BbIYMCICHUS
II0INAAM c(epUUEecKoro mnosica 1 00beMa IapoBoro Cios;

UMETh IPEJCTABICHUE O JABWXKEHMAX B IPOCTPAHCTBE: NApAJIEJIbHOM IE€PEHOCE, CUMMETPHH
OTHOCHUTEJIBHO IIJIOCKOCTH, LIEHTPAJIbHONH CHMMETpPHUH, ITOBOPOTE OTHOCHTEIBHO MPSMON, BUHTOBOM
CUMMETpPUHU, YMETh IPUMEHATh UX NIPH PEILICHUH 3ajiay;

MMETh NPECTABIIEHUE O IUIOLIAI OPTOTOHAJILHON MTPOEKIINH;

UMETh IPEJICTABICHUE O TPEXIPAHHOM U MHOTOTPAaHHOM yTJI€ U IPUMEHSATh CBOMCTBA IJIOCKUX YTIJIOB
MHOI'OI'PAHHOTI'O YIJIa P pEeIIeHUH 3a/1a4;

UMETh NPEJCTABICHUS O IPEOOPA30BaHUU [10100MsI, TOMOTETUU U YMETh IIPUMEHSITh UX IPU PELICHUU
3ajay;

YMETb peliaTh 3aJ1a4y Ha IUIOCKOCTH METO/IAMU CTEPEOMETPUU;

HaXOJUTh 00BEM MapaulesienuIieia U TeTPasapa, 3aJaHHbIX KOOPANHATAMU CBOUX BEPILUH;

3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HaXOAUThb PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH B CUCTEME KOOPAMHAT;

HAXOJUThb PACCTOSHUE MEXYy CKPELIMBAIOIIUMHUCS NMPSMBIMH, 33JaHHBIMU B CUCTEME KOOPIUHAT;
YMETb IPUMEHSATH POPMYJIbI 0ObEMOB IIPU PEILICHUH 3aay;

IPUMEHSTh OCHOBHBIE METO/IbI PELICHHS] MATEMaTUUYECKHUX 33/1a4;

Ha OCHOBE MaTEMaTHYECKHUX 3aKOHOMEPHOCTEHN B IPUPOJAE XapaKTEPU30BaTh KPACOTY U COBEPILIEHCTBO
OKPY’aroIIero MApa v NPOU3BEACHUN NCKYCCTBA;

INPUMEHSTh MPOCTENIINE MPOTrPaAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU
pEIIEHNN MaTEMAaTUYECKUX 3a/1ay;

IPUMEHSTh MaTeMaTH4YeCKHe 3HaHUS K MCCIEIOBAHUIO OKpY)KaloIIero mupa (MoJeIUpOBaHHE

(I)I/I3I/I‘-ICCKI/IX ImponeccoB, 3ajaun 3KOHOMI/IKI/I).



2. CoaepxxaHue y4eOHOIo mpeaMeTa, Kypca

10 xmacc

Anrebpa u Havaja aHaIu3a

OEeMEHTBI TEOPHUHU MHOXECTB U MaTeMaTHYEeCKOM JTOTUKH

[TonsiTne MHOXeCTBa. XapaKTEPUCTUYECKOE CBOMCTBO, 3JEMEHT MHOXECTBA, ITyCTOE, KOHEUYHOE,
O0eckoHeuHOe MHOKecTBa. CriocoObl 3a1aHns MHOKECTB. [logMHOoXkecTBO. OTHOLIEHUS IPUHAITIEKHOCTH,
BKJIIOYCHUS, paBEHCTBA. Onepayuu Ha0 MHOMCECMEAMU, UX UITIOCMPAYUL ¢ NOMOWbI0 Kpy208 Jinepa.
VIcTUHHBIC U JIO)KHBIC BhICKA3bIBaHUs (YTBEP)KIACHUS ), ONICPAIIMH HaJl BBICKa3bIBAHUAMHU. AeeOpa 6vicKa-
3v18anul. 3axomnsl noeuku. OcHosHble 1ocuieckue npasuia. Pewenue nocuyeckux 3a0a4 ¢ UCnoIb308aHUueM
Kpyeos Jinepa. Ymozaxniouenus. ObocHosanue u ookazamenbcmeo 6 mamemamuxe. OnpedeneHus.
Teopemvl. Buowl Ookazamenvcms. Mamemamuueckas unoykyus. YTBEpKICHHs: 0OpaTHOE TaHHOMY,
NPOMUBONOJI0NCHOE, 0bpamHoe NPomueononoxdcHomy. Ilpusnax u  ceoticmeo, HeobXoOoumvie u

docmamoynuvle YClo8UAl.

Yucna u BbIpa’XCHHUA

MHo’kecTBa HaTypaJIbHBIX, LEJbIX, PAlUOHAIBHBIX, IEHCTBUTENIbHBIX YKces. Moayib U apryMeHT 4uca.
Panuannas mepa yria. Tpuronomerpuueckas OKpy>KHOCTb. CHHYC, KOCHHYC, TAHT€HC U KOTaHT€HC YHUCIIa.
Tpuronomerpuueckue GopMysbl IPUBEACHUS U CIIOXKEHHs, (GOpMyYIIbl JBOMHOTO U MOJOBUHHOTO YTJA.
[TpeoOpa3oBaHue CyMMBl U Pa3HOCTH TPUTOHOMETPUYECKMX (YHKIMHA B MPOU3BEICHUE U oOpamHble
npeobpazosanusl.

CreneHb ¢ JeHCTBUTENBHBIM IIOKa3aTesleM, CBoWcTBa cremeHu. Ywucio e. Jlorapudwm, cBoiicTBa
norapupma. JlecATHuHbIH U HaTypajdbHbli  sorapupmel. ToxzaecTBeHHblE IpeoOpazoBaHUs
TPUTOHOMETPHUECKUX, TIOTAPU(PMHUUECKHUX, CTETIEHHBIX U HPPAIIMOHATBHBIX BHIPAKEHUH.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpasuenusi. Aneopumm Eexnuoa. Kumaiickas meopema 0o
ocmamxax. Manas meopema @epma. Cucmemvi cuucieHus, omiuunvie om oecamuynvix. Pyukyus Jiinepa,
yucno u cymma oenumenei HamypanvHoz2o uucna. OcHosHas meopema anzebpul. [lpusodumvie u
Henpugooumvle MHo2ounensvl. Cummempuyeckue MHo204YneHbl. Llenouucnennvie u yeno3Haunvie MHO-

2O4JIEHbl.

VYpaBHEHUS U HEpaBEHCTBA
VYpaBHEHME, ABIAIOLIEECS CIEACTBUEM APYTOr0 YpaBHEHUS; YPaBHEHUS, pABHOCUIIBHBIE HA MHOYKECTBE,
paBHOCWIIbHBIE TPe0Opa30BaHusl ypaBHEHUH. Tpuconomempuueckue, IOKa3aTeNbHbIe, JJorapudpmudeckue
U UppayuoHaivbHvle YpaBHEHUs U Hepagencmaea. Tunbl ypaBHeHU. PelieHre ypaBHEHUI U HEPAaBEHCTB.
Mertou nHTEpBaNOB /Ui pelieHus HepaBeHCTB. [ paduyeckne MeTo bl pellieH!sl ypaBHEHUI 1 HEPaBEHCTB.

Pewenue ypasnenuii u nepasencms, cooepicaujux nepemeHHyro noo 3HaKom MoOYis.



Cucmembvl mpuecoHomMempuueckux, TOKa3aTeNbHbIX, JOTApUPMUUECKUX U UPPAYUOHATLHBIX YPAGHEHULL.

Cucmemwi mpucoHomempudeckux, NOKa3aTCJIbHLIX, JIOl"apI/I(bMI/I‘IeCKI/IX U uppayuOHAIbHblX HEPABEHCME.

OyHKIMU
OyHKIMS 1 €€ CBOMCTBA; HYJU (PYHKLUH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiee
¥ HauMEHbIlIee 3HAUYCHHS (DyHKIIHH.
CrenenHasi, mokaszaresibHas, Jorapupmuueckas (yHKIHMH, WX CBOMCTBa M Tpaduku. [IpeobpazoBanus
TpaUKOB (PYHKLHMH: CABUI, YMHOXKEHHME HA YMCJIO, CUMMETPUS OTHOCUTEIBHO KOOPJIMHATHBIX OCeH U
Hayaja KOOPAHHAT.
I'eomerpus
OcHOBHBIE IOHATHS TEOMETPUU B IIPOCTPAHCTBE.
AKCHOMBI CTEPEOMETPHH U CIIeACTBUS U3 HUX. [loHATHE 00 aKCHOMAaTHYECKOM METO/IE.
[TocTpoeHne ceueHnii MHOTOIPaHHUKOB METOAOM CIIENI0B. [lenmpanvHoe npoekmupogarnue. Ilocmpoenue
CeyeHull MHO202PAHHUKO8 Memooom npoekyuii. Teopema Menenas ons mempasopa.
CkpenuBaronyecs NpsMble B IPOCTPAHCTBE. YOI MEKIy HUMU. Teopembl 0 mapaiebHOCTH NPSMBIX U
iockocTeil B mpoctpancTse. [lapannensHoe npoekTupoBanue u u3obpaxenue duryp. I'eomerpuueckue
MeCTa TOYEK B IPOCTPAHCTBE.
[lepneHIMKyYASPHOCTD MPSIMON U MIIOCKOCTH. OpTOroHanbHOE NpoeKTHpoBanre. HakiioHHbIE U TPOEKIINH.
Teopema o Tpéx mnepneHauKysipax. PaccrosHus Mexny ¢urypamu B mpoctpancTBe. OOmmid mep-
NEHAMKYJSAP JIBYX CKpEUIMBAIOUIMXCA MNpsAMBIX. MeToasl HAXO0XKAEHUS PAcCTOSHUM — MEXITY
CKPELIMBAOIIMMUCS IPSIMBIMHU.
Vel B npoctpadcTBe. [lepneHauKyspHbIe INIOCKOCTU. Tpéxepannblii u MHo2oepanhblil yeasl. Ceoticmea
HIOCKUX Y2n08 MHo2o2panHozo yena. Ceoticmea nioCKux u 08yepaHHulX Y2108 mpéxepannozo yena. Te-
opembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Y2Id.
MHOrorpaHHMKH.
Buasl MHOTOrpanHuKoOB. [IpaBunbHble MHOTOrpaHHUKH. Pa3BépTkr MHOrorpaHHuku. Kpargaitmme myTu
Ha MOBEPXHOCTH MHOTOIpaHHUKa. Teopema unepa. /[eoticmeenHocmsb NPAGUNLHBIX MHO202PAHHUKOS.
[Ipuzma. [lapannenenunen. Croiicta napamienenunena. I lpsamoyronsusiil napamuienenunen. Haknonusie
npu3Mel. [1nomans oproronasibHOM poekuu. [lepneHauKyisipHOe CeUeHNE TPU3MBI.
[Inpamupa. Bunel nupamua. DneMeHTHl NMpaBUIbHOM nupamuisl. [Iupamuasl ¢ paBHOHAKIOHEHHBIMU
péOpaMu M TpaHAMH, UX OCHOBHBIE CBOMCTBA. Buowvi mempasopos. OpmoyenmpuyecKkuil mempasop,
KAPKACHBIL mempasop, pagHocpanusiil mempasop. Ilpsamoyeonvruiii mempasop. Meduarnsl u 6umeduansi

mempasopa. Jlocmpausarue mempas’opa 00 napaieienuneod.

11 xnacc

Anrebpa u Havasia aHaau3a



Yucia 1 BeIpaKeHUS

Mmnoocecmseo komniekcuvix uucen. /leucmsuss ¢ KomMnaeKCHvlMu uuciamu. KomniekxcHo conpsasicénnvle
yucaa. Moaynb v apryMeHT yucia. Tpuconomempuieckas popma KOMNIEKCHO20 YUCTA.

Memoo mamemamuueckou UHOYKYUU.

YpaBHEHMS U HEPABEHCTBA
Ypasuenus, cucmemur ypasnenuii ¢ napamempamu. Hepasencmesa c napamempamu. Penienne ypaBHeHUI
CTEIEHH BBIIIE BTOPOH crieruanbHbIX BUI0B. Dopmyiel Buera. Teopema bezy. Jluogpanmoswt ypasuerus.

Pewenue ypasnenuii 6 komniexcnolx uuciax. Hepasencmea o cpeonux. Hepasencmeo Beprynnu.

OyHKIMU
OyHKIMS 1 €€ CBOMCTBA; HYJIH (PYHKIINU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosbiee
U HauMeHbllee 3HaueHus ¢yHkuuu. [lepuonuyeckas GyHKUsS u e€ HaMMEHbIIUN nepuon. YETHbIE U
Heu€éTHble (QyHKIuU. B3aumHo oOpatHbie ¢(yHkuuu. ['paduku B3aMMHO OOpaTHBIX  (YHKIIHIA.
Tpuronomerpudeckre GyHKIMHU YKCIOBOIO apryMeHTa y = COS X, y = Sin X, y-tg X, y= ctg X. CBoiicTBa u
rpaduku TpuroHOMETpUYeCKHX (QYyHKIUH. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIMU, WX TJIABHBIC
3HaueHusi, cBoicTBa U rpaduku. [IpeobpasoBanus TpadukoB (yHKIUI: CABUT, YMHOKEHHE HA YUCIIO,

CUMMCTPHA OTHOCUTCIIbHO KOOPAWHATHBIX ocell 1 Hayvaa KOOpAuHaAT.

DneMeHThl MaTeMAaTHYEeCKOro aHaIn3a
beckoHeyHO Maible W OECKOHEUHO OOJIBIINE YMCIIOBBIE TIOCIEOBaTeNIbHOCTH . [Ipemen dmcioBoit
HOCJIEI0BATENIbHOCTU.  beckoHeyHO yObIBaromias  reoMmeTrpuyeckas mnporpeccus. Ilonstue mpexnena
¢yHkuuu B Touke. [lonamue npedena ¢ynxyuu 6 beckoneunocmu. ACUMITOTHI Tpaduka (QYHKIHU.

HenpepbiBHOCTD QyHKINH.

CoiicTBa HenpepbIBHBIX GYHKIMNA. Teopema Beliepwumpacca ons nenpepuiénvix QyHKyuil.
Huddepenuupyemocts Gpynkuuu. [IpouszBoanas ¢ynkuuu B Touke. KacarenbHas k rpaduky (QpyHKIHH.
I'eomerpuueckuii u Qusnueckuii cMbicn nNpou3BoaHOW. IIpuMeHeHue mnpou3BonHONW B (u3MKe.
[TpousBoaHbie aneMenTapHbIX pyHkuuid. IlpaBuna nuddepennupoBanusi.

Bropas npousBosiHas, e€ reoMeTpuyeckuil U GU3NYECKUN CMBICI.

Touku skcTpeMyma (MakcUMyMa M MHUHUMyMa). VcciepoBaHue 3J€MEHTApHBIX (YHKUUH Ha TOYKH
9KCTpeMyMa, HauOoJIblllee U HaMMEHbIIee 3HAaYeHUs C MMOMOIIbI0 pou3BoIHOU. [TocTpoenue rpadukon
GYHKIUI ¢ TOMOLIBIO0 POU3BOAHBIX. [I[puMeHeHre MPOU3BOIHON MPH PEIIeHUH MPUKIATHBIX 33734 Ha
MaKCUMyM U MUHHUMYM.

IlepBooOpasnas. Heonpenenéunbiii muterpan. IlepBooOpasnbie anemeHTapHBIX (yHKIMA. [liomans
KpuBOJHHEHHOU Tpaneuuu. @opmyna Heiorona— Jleiibnuna. OmnpenenéHublii UHTETpal. Boiuucnenue
naowaoeu nI0CKUx Quayp u 06vEmMo6 mei epaujerus ¢ NOMOWbIO UHMeSPad.

Jughgdhepenyuanvuvie ypasHenus nepeozo u 6mopo2o nopsoxa.



KoMmbOuHatoprika, BepOSTHOCTh M CTATUCTHKA, IOTUKA U TEOPUS TpadoB

[IpaBuno mpousBenenus B komOunaropuke. Coenunenus: 6e3 noBropeHuidi. CoueTaHus U UX CBOMCTBA.
bunom Hetorona. Coedunenus ¢ nogmopenusimu.
BepositHocTh coObITHs. CyMMa BEpOSITHOCTE HECOBMECTHBIX COOBITUN. [IpOoTHBOIOIOKHBIE COOBITHS.
Ycnosnas eeposmuocmo. Hesasucumvle coovimus. IlponsBenenre BeposSTHOCTEH He3aBUCUMbIX COOBITUH.
@opmyna bepnynnu. @opmyna noanoii sepoamuocmu.
I'eomerpus

Tena BpaieHusl.
Humuuap, koHyc, map u cepa. CeueHus nUIMHIpa, KOHYca U mapa. [llaposoti cecmenm, waposot cioi,
waposoti cekmop (konyc). Y ced€HHasi mupamMuia U yCeuEHHBIN KOHYC.
KacatenpHble mpsiMple W IUIOCKOCTH. Brmcanmneie u  omnmcanHbie cdeprl. Kacarommuecs cdepsl.
KombOunanuu ten BpamieHus. Jnemenmol chepuyeckoli ceomempuu. Konuueckue ceuenus.
[Imomanyu noBepXHOCTENM MHOrOrpaHHUKOB. Pa3Béprka numnuuapa u koHyca. Ilnomans nmoBepxHOCTH

UUIMHApPA U KoHnyca. [lnomans chepsl. [liowaos chepuueckoeo nosca.

O0beMbl.
[Tonstue 06bEMa. OOBEMBI MHOTOTpaHHUKOB. O0BEMBI Tel BpaieHus. O0vém uaposozo cios.
Axcuomel 06véma. Bvisoo gopmy-n 006Em06 npamoy2onbHo20 napaiieienunedd, RpUsMsbl U RUPAMUODL.
Dopmynvl 01 HAXoHCOeHUss 00véma mempal’opa. Teopemvl 06 omuoweHusx 0o6vémos. [lpunosicenus
UHmMe2pana K 6bIHUCTIEHUI0 00bEMO8 U NOBEPXHOCEN Mell 6PAUEHUSL.

KoM0OuHamu MHOrorpaHHUKOB U T€J BPALLEHUS.
[TogoGue B mpocTpaHCTBE.

OtHomieHne 0o0BEMOB M IUIOMIAAEH TMOBEPXHOCTEW NOAOOHBIX Guryp. Illpeobpaszosanue nooobus,
eomomemus. Pewenue 3a0ay na niockocmu ¢ UCNOIb308AHUEM CIEPEOMEMPUYECKUX MEMOO08.
JIBukeHHsT B MPOCTPAHCTBE: MNapaUIETbHBIM MEPEHOC, CHUMMETPUS OTHOCUTENIBHO  IJIOCKOCTH,
LEHTpajJbHasi CAMMETPHS, MMOBOPOT OTHOCUTEIHHO MPSIMOH.

BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE
BexTopel 1 koopauHaTtel. CyMMa BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHMCIO. YTOJI MEXKIY BEKTOPAMH.
CxansgpHOE NMPOU3BEIICHHUE.
VYpaBHenue miockoctu. PopMyiia pacCTOSHUSA MEXAY TOUKaMU. Y paBHeHHE cepbl. Dopmysia pacCTOSHUS
OT TOYKH J10 II0cKOCTU. COCOOBI 3a/JaHNs IPSIMOM ypaBHEHHUSIMH.
Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOE U MEMOOOM KOOPOUHAM. DNeMeHmbl

ceomempuu macc.



3. TemarTmueckoe IVIAHUPOBAHUE C YKa3aHUEM KOJUYECTBA YaCOB, OTBOAUMBIX HA OCBOCHUE

KasKI10il TeMbI

CornacHo mporpamme, Ha U3ydYeHUE MAaTEMaTHKU Ha YpPOBHE cpellHero oouiero odbpazoBanus (6a3oBbId

YpOBEHB) OTBOJUTCS

272 yaca, Ha U3y4YeHHE MATEeMAaTUKH Ha YPOBHE CPEAHEro oO0IIero o0pa3oBaHUs

(yroyOnieHHbIi ypoBeHb) oTBoAUTCS 408 "acos.

B cootBercTBum ¢ yuebnbm mianoM MBOY Illkoner Ne 73 u3yueHue MaTeMaTHKU Ha YPOBHE CPEIHETrO

obmiero oopazoBanusi (0a30BbIN YPOBEHB) IPEIYCMOTPEHO B 00beMe 272 4acoB, H3yueHUE MaTEMATUKU HA

YPOBHE cpeaHero obmiero odpazoBanus (yriayOJeHHBINH YPOBEHB) MpeaycMoTpeHo B oobeme 408 yacos..

Yacel pacnpeiesieHbl caeayonuM o0pa3om

Knacc ba30Bblil ypoBeHb YrnyOneHHbIH YPOBEHb
Konunuectro wacoB | KomuuectBo yacoB | KomuuectBo yacoB | KommuecTBo yacoB
B HEJICITIO B IO B HEJICITIO B IO
10 xiacc 2,5+1,5=4 gaca 85+51=136 yacoB 4+2=-6 yacoB 136+68=204 yaca
11 xiacc 2,5+1,5=4 gaca 85+51=136 yacos 4+2=-6 yacoB 136+68=204 yaca
Bcero 272 408
10 kmacc
Ne HasBanue tem ba3oBblil ypoBeHb YBenuuenu VYray6nennsiit yposenb | KOC
Bcero | B Tom uncne na; | © TaCOBHA | Beerg | B tom umncne Ha: | KOA
4ACOB YIIIyOJIEHHO | yac0p 3JIEMEHTA
YPOKH | KOHTPO | e uzy4yeHue YPOKH | KOHTPO | conep:kaHus
JIbHBIC JIbHBIC
paloThI paboThI
1 | Anrebpa 7-9 0 0 0 4 4 4 0 6.1.2,6.2.2
KJIACCOB
(moBTOpEHUE)
2 | JenuMocCTh uncen 0 0 0 12 12 12 0 111,113
3 | MHOTrO4IEHEI. 0 0 0 17 17 17 0 1.4.1,2.1.2,
AnrebGpanueckue 2.1.7,2.1.9,
ypaBHEHHUS 2.1.11
4 | Crenens ¢ 11 11 0 0 11 11 0 111,143,
NENCTBUTEILHBIM 1.1.5,1.1.6,
roKazarejieM 1.1.7
5 | Crenennas 13 13 0 3 16 16 0 3.34,3.1.4,
byHKIUSA 3.3.1,21.7,
2.2.7,2.1.3
6 | I[TokazarenpHas 10 9 1 1 11 10 1 3.3.6, 2.1.5,
byHKIHUS 2.2.3
7 | Jlorapupmuuecka 15 15 0 2 17 17 0 3.3.7,1.3.1,
s pyHKIHS 1.3.2,1.3.3,
2.16,2.2.4
8 | Tpuronomerpuue 20 20 0 4 24 24 0 1.2.1,1.2.2,
ckue GopMyITbl 1.2.4,1.2.5,
1.2.6,1.4.4,
1.2.7,




9 | TpuroHnomeTpuue 15 14 1 6 21 20 1 214,144,
CKHE YPaBHCHHUSI 2.2.4,2.2.8
10 | Urorosoe 1 1 0 2 3 3 0 2.1.5,2.2.3,
MMOBTOPCHUE 1.2.5,
Kypca anreOpsl u 1.2.6,1.2.7,
Havajia 1.4.4
MaTeMaTHYCCKOrO
aganm3a 10
KJiacca
11 | HexoTtopeie 0 0 0 12 12 12 0 5.14,5.1.1,
CBEJICHUS U3 3.1.3, 3.3.2,
TJIAaHUMETPUH 3.3.3
12 | Beenenue 3 3 0 0 3 3 0 5.2.1
13 | IapamnenpbHOCTD 16 16 0 0 16 16 0 5.5.2,5.2.1,
TPSIMBIX 522,523
MJIOCKOCTEH
14 | IlepnenaukyisipH 17 17 0 0 17 17 0 5.2.5,5.2.4,
OCTh MPSIMBIX U 5.3.2,5.5.1,
IIOCKOCTEH 5.5.2
15 | MHororpaHHUKH 12 12 0 2 14 14 0 5.3.1,5.3.2,
5.3.3,5.3.4,
535
16 | 3axirounTenpHOE 3 3 0 3 6 6 0 5.2.3,5.2.5,
MMOBTOPCHUE 5.3.5
Kypca TeOMETPHH
10 xnacca
Hrtoro 136 134 2 68 204 202 2
11 xiacc
No Haszeanue tem ba3oBblii ypoBEeHb YBenuueHu Yrnybnennsiit yposenb | KOC
Bcero | B Tom uncne Ha: | € TaCOBHA | Beerg | B tom umcne Ha: | KOA
4aCOB YIIYOIEHHO | yacop 3JEMEHTa
YPOKH | KOHTPO | e uzyueHue YPOKH | KOHTPO | coneprkaHus
JIbHBIE JIbHBIE
paboThI paboThI
1 | Tpuronomerpuue 18 18 0 1 19 19 0 3.1.1,3.1.2,
ckue QyHKIUU 3.2.2,3.23,
1.2.3,3.3.5,
3.14
2 | IIpousBoHas 1 18 18 0 4 22 22 0 4.1.1,4.1.4,
ee 4.15
reOMETPUYECKUI
CMBICTT
3 | [Ipumenenune 13 12 1 3 16 15 1 3.2.1, 3.2.5,
IIPOU3BOJTHOM K 3.2.6,4.1.6,
HCCIIEIOBAHUIO 42.1,4.2.2
byHKIMI
4 | TlepBooOpa3Has u 10 10 0 5 15 15 0 4.3.1,4.3.2,
MHTErpal 2.1.7




5 | Kombunaropuka 9 9 4 13 13 1.1.1,1.1.5,
1.8.3,6.1.1,
6.1.2
6 | DiaeMeHTHI 7 7 4 11 11 6.3.1, 6.3.2,
TEOPUH 6.1.2
BEPOSTHOCTEM
7 | KoMIiekcHbie 0 0 14 14 14 1.15,21.12
qpcia
8 | Urorosoe 10 9 16 26 25 41.6,4.2.1,
MTOBTOPCHUE 4.2.2,3.1.1,
Kypca anreopsl U 3.1.2,3.2.2,
Hayalia 3.2.3, 3.3.5,
MaTeMaTHYCCKOrO
aHaiu3a
9 | HummHIp, KOHYC, 13 13 3 16 16 5.4.1,5.5.6,
map 5.4.2,5.4.3,
5.5.6,5.3.3
10 | O6Bemsl TeN 15 15 2 17 17 55.7
11 | BekTopsl B 6 6 0 6 6 5.6.3, 5.6.4,
MIPOCTPAHCTBE 5.6.6
12 | Meron 11 11 4 15 15 5.6.1,5.6.2,
KOOpPJIMHAT B 5.6.6
MIPOCTPAHCTBE.
JIBHOKEHUSA
13 | 3axirounTensrHOE 6 6 8 14 14 42,52,5.3
MOBTOPEHHE MIPH
MMOJATOTOBKE K
HUTOTrOBOM
aTTeCTaI|u 110
TeOMETPHUH
Hrtoro 136 134 68 204 202




