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1.Ill1annpyemble pe3yibTaThl OCBOCHHS Y4eOHOI0 peaMera

"Maremaruka" (BKIIOYas anreOpy M Hadalia MaTEMaTHYECKOTO aHallu3a, TeOMETPHIO)
(6a30BbIil ypoBeHb) - TpeOOBaHHSA K MPEAMETHBIM pe3yJbTaTaM OCBOEHHUs 0a30BOro Kypca
MaTEeMaTHKH J10JKHbBI OTPaXKaTh:

(B pen. Ilpukaza Muno6puayku Poccun ot 29.06.2017 N 613)

1) chopMHpPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOM KyJbTYpbl U O
MeCTe€ MaTeMaTUKU B COBPEMEHHOH IIMBWIM3ALMH, O CIIOCO0AaX ONMUCAHHsS Ha MAaTeMaTHYeCKOM
A3bIKE SBJICHUI peanbHOI0 MUPA;

2) chOpMUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHYECKUX TMOHATUSAX KAaK O Ba)KHEHIIMX
MaTeMaTHYECKUX MOJETSAX, TO3BOJISIONIMX OMUCHIBATh U U3y4aTh pa3HbIE MPOLIECCH U SBICHUS;
[IOHMMAaHHUE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOCHUSI MATEMATUUECKUX TEOPHIl;

3) BJIAICHUC MCTOAaMH J10Ka3aTCIILCTB U AJITOPUTMOB PCHICHUA, YMCHUC UX NPUMCHATD,
IMPOBOAXTE AOKA3aTCIBbHBIC PACCYKACHUA B XOAC PCHICHUS 3a/1a4;

4) BrnajeHHE CTAaHAAPTHBIMU INpPUEMaMM PEUICHHUS PAalUOHAIBHBIX U HPPALUOHAIBHBIX,
IIOKA3aTEeNbHbIX, CTENEHHBIX, TPUIOHOMETPUYECKMX YPABHCHMM M HEPABEHCTB, MX CHUCTEM;
HCIIOIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHCIIE JUIS ITOMCKA IIyTU PELICHUA U
MJUTFOCTPALUU PELICHUs YPaBHEHUN U HEPABEHCTB;

5) chOpMUPOBAHHOCTh MPEACTABIECHUN OO0 OCHOBHBIX TOHSTHUSX, HJIEIX M METOJaX
MaTe€MaTHYECKOr0 aHAIN3a;

6) BiaJleHUE OCHOBHBIMHU MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX M€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOMCTBax; c(hOpPMHUPOBAHHOCTh YMEHHS PAcllO3HABAaTh Ha YEpTEKax,
MOJIETSIX U B peajbHOM MHpE TeoMeTpuueckue (pUrypel; MpUMEHEHUE H3YyYEHHBIX CBOMCTB
reomMeTpuueckux ¢uryp u QGopMyn Ui pemieHHs TEOMETPUYECKMX 3amad M 3agad ¢
MPaKTUYECKUM COJIEP)KAHUEM;

7) chOpMHpPOBAHHOCTH TPEICTABICHUM O TpoIeccax ¢ SBJICHUSAX, HWMEIOIINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00
OCHOBHBIX TIOHSATHSX 3JIEMEHTApHOW TEOPUU BEPOSTHOCTEH;, YMEHHI HAXOJUTh U OICHUBATH
BEPOSATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CUTYAIMsIX U OCHOBHBIC
XapaKTCPUCTUKHA C.]'Iy‘-IﬂfIHBIX BCJINYNH,

8) BnazicHNEe HABBIKAMHU HCIIOIB30BAHMS TOTOBBIX KOMITBIOTEPHBIX TIPOTPAMM IPU PEIICHUHN
3aja4;

9) st cnenbIX U CIa00BUASIINX 00YJArOIITIXCSI:

OBJIAJICHHE TMpaBUJIAMH 3alUCH MaTeMaTH4YecKuX QOopMyl U CHEIHATbHBIX 3HAKOB
penbedHo-ToUeuHO cucTeMbl 0003HaueHuit JI. bpaiins;

OBJIQJICHHE TAKTHIILHO-0CSA3aTEIbHBIM CITIOCOOOM OOCIIEIOBAHMS M BOCIIPUITUS PETbePHBIX
M300paXCHUH MPEAMETOB, KOHTYPHBIX H300pKECHUH T€OMETPUICCKIX (DUTYP U IPYTOe;

HaJU4Yhe YMEHUS BBITIOJHATh TE€OMETPUUYECKHE TIOCTPOCHHUS C ITOMOINBIO IHMPKYJIS |
JVHEHKH, YUTaTh pesibedHble rpauKu dIEMEHTApHBIX (PYHKIHMI Ha KOOPAMHATHOM MIIOCKOCTH,
MPUMEHSTh ClelUualbHble MpHcrnocoOneHus st penbedHoro uepuenus ("Hpadremen",
"IIkonbHUK");
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OBJIQJICHUE OCHOBHBIM (YHKIMOHAJIOM MPOTPpaMMBbl HEBU3YaJbHOTO JIOCTyNa K
MHPOPMAIMK Ha JKpaHE MEPCOHATBHOTO KOMITBIOTEpPA, YMEHHE HCIIOJIB30BAaTh NEPCOHAIbHbIC
TUQIOTEXHUUECKHE CpeAcTBa HMH(OPMAIMOHHO-KOMMYHHMKAIIMOHHOTO  JIOCTYIA  CJENbIMU
00y4aronUMucs;

(. 9 BBeneH I[pukazom Munobpuayku Poccun ot 31.12.2015 N 1578)

10) st 0Oyyaromuxcsi ¢ HapyIIeHUs MU OTIOPHO-ABUTaTEIbHOIO anmnapara:

OBJIAZAICHUEC CICHUAIbHBIMU KOMIBIOTCPHBIMU CPpCACTBAMU TMPEACTABIICHHUA MW aHAJIMW3a
JaHHBIX U YMCHHUC HCIIOJIb30BaTh IICPCOHAJIBHBIC CPEACTBA AOCTYIIA C YUCTOM IABUTATCIIbHBIX,
pCUCABUTATCIIBHBIX U CCHCOPHBIX HapymeHI/nZ;

HAJIMYME YMEHUS MCII0JIb30BaTh IEPCOHAIIBHBIE CPENICTBA JIOCTYTIA.
(. 10 BBenen [pukazom MunoOpuayku Poccun ot 31.12.2015 N 1578)

BbInyCKHUK HAYYUTCH. BoinycKHUK ROAYyYUm 603MO03CHOCHIb HAYYUMbCA

Hesn ocBoenusi nmpeameta: Jlyis UCMONB30BaHMsI B MOBCEJHEBHOM XHU3HM M OOECIIEUECHUs
BO3MOXXHOCTH YCIIEITHOTO HPOJOJIKEHUsI 00pa30BaHUA MO CHEIMAIBHOCTSIM, HE CBS3aHHBIM
C IPUKJIAJHBIM HCIIOJIIB30BAHUEM MATEMATHUKU. /{14 pa3eumusi MbluleHUs, UCNONb308AHUS 8
NOBCEOHEBHOU  JICUSHU U  O0OecnevyeHusi GO3MONCHOCMU — YCHEeUHO20  NPOOOIIHCEHUS.
006pazo6anus NO CHNEYUArbHOCMAM, He CBA3AHHLIM C HPUKIAOHBIM UCHNONb308AHUEM
Mamemamuxu.

dnemenmovl meopuu MHONHCECHE U MAMEMAMUYECKOU TO2UKU:

— OmnepupoBath Ha 6a30BOM ypOBHE MOHATUAMHU: KOHEUHOE MHOXKECTBO, JIEMEHT MHOXECTBA,
MOJIMHOXECTBO, NIepeceuyeHne U 00beJMHEHNE MHOXKECTB, YUCIIOBBIE MHOXKECTBA Ha
KOOPJIMHATHOM IIPSIMOM, OTPE30K, HUHTEPBAI;

— onepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: YTBEP)KACHUE, OTPULIAHNUE YTBEPKACHUS,
VCTUHHBIC U JIO)KHBIE YTBEPKACHUS, IPUUNHA, CIEJCTBUE, YACTHBIN CiTydail 001ero
YTBEPKJICHHUsI, KOHTPIIPUMED;

— HaxXOJAWTh MepecedeHne U 00beAUHEHNE IBYX MHOXKECTB, IIPEJICTABICHHBIX I'pa)MueCcKy Ha
YHCJIOBOU MPSIMOMU;

— CTPOHWTBH HA YUCIIOBOW MPSMOM IOJAMHOXKECTBO YHCIOBOIO MHOXKECTBA, 33JJaHHOE
MIPOCTEHIIMMHU yCIIOBUSMU;

— pacro3HaBaTh JOXKHbIE YTBEP)KICHHS, OLIMOKH B PACCYKACHUSAX, B TOM YHCIE C
UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noscedHesHOU #U3HU U Npu usy4eHuu Opy2ux npeomemos:

— HCHOJIb30BAaTh YMCJIIOBBIE MHOKECTBA HA KOOPIAMHATHON NIPSAMOM ISl ONIMCAHUS PEATIBHBIX
MPOLIECCOB U SIBJIICHUM;
- IPOBOAUTE JIOTHYCCKHUE PACCYKIACHUA B CUTyallUsAX HOBCGHHGBHOfI KHU3HHU

—  Onepuposamuv’ ROHAMUAMU: KOHEUHOE MHONCECMBO0, DNEMEHN MHONCECMEd,
NOOMHOHCECMB0, nepeceyeHue U 00beOUHeHUe MHONCECMS, YUCT08ble MHONCECMEa Hd
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPEAL, NOLYUHMEPEAIl, RPOMENCYMOK C 8bIKOJOMOT
MouKol, epaghuueckoe npedcmasieHue MHONCECME Ha KOOPOUHAMHOU NIOCKOCMIL,

— onepupogame NOHAMUAMU. YMEEPAHCOeHUe, OMPUYAHUE YIMEEPIHCOCHUSA, UCUHHbIE U
JIOJICHBIE YMBEPHCOCHUS, NPUYUHA, CIeOCMEUe, YACMHbIU CLyYall 00uje2o ymeepicoeHus,
KOHmMpnpumep,

—  npoGepsamb NPUHAONEHCHOCL IEMEHMA MHONCECMBY,

—  HAaxoOumv nepeceuerue u 0OveOUHeHUe MHONCECE, 8 MOM YUCLEe NPeOCMABIEeHHbIX
epaguuecku Ha YUCL080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU,

—  NpPo6oOUMb OOKA3AMENbHblEe PACCYHCOEHUS 01l 000 CHOBANUSL UCHMUHHOCIU YINGEPIHCOCHUI.
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B noscedHesHOU #U3HU U NMpu usy4yeHuu opyaux npeomemos:

—  UCNONL3068aAMb YUCLOBbIE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJ151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U SGTIeHUL,

—  npo8oOUMb OO0KA3AMENbHbIE DPACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOU MHCU3HU, HNPU
peuteHuu 3a0a4 U3z Opyeux npeomenos
Yucna u evipasricenusn

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITHSIMU: 11€JI0€ YHUCIIO, IETUMOCTh YHUCEII,
OOBIKHOBEHHAs IpO0b, IeCATUYHAS JPOOh, pallMOHATIBLHOE YHCIIO0, MPUOIKEHHOE 3HAUCHUE
YHCIIa, YaCTh, OJIS, OTHOIIIEHHUE, MPOIICHT, TOBBIIICHHUE U TOHIKEHNE Ha 3a/IaHHOE YUCIIO
MPOLIEHTOB, MACIITAa0;

— OmepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMH: JIOTapru(M dnciIa, TPUTOHOMETPUIECKas
OKpPY’KHOCTb, TpaJlyCHasi Mepa yriia, BeIMYMHa YIJia, 33JaHHOT0 TOYKOM Ha
TPUTOHOMETPHUECKOM OKPY>KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAaHT€HC yTJIOB, UMEIOIIUX
MIPOU3BOJIBHYIO BEINYNHY;

—  BBITIOJIHATH apU(PMETHIECKUE ICUCTBUS C IIEIBIMUA U PAIlMOHAIBHBIMUA YUCIIAMH,

—  BBINIOJIHITH HECIOXHBIC TIPEOOPA30BAHUS YHCIIOBBIX BRIPAKEHUH, COACPKAIIUX CTEIICHU
qucel, TM00 KOPHU U3 Yrce, 00 Joraprudmsl Yucerr,

— CpaBHHUBATH PAllMOHATbHBIE YHCIIA MEXKIY COOOM;

— OIICHWBATh U CPABHUBATH C PAIMOHAIBHBIMY YHUCIIAMU 3HAYCHHUS IIEITBIX CTCIICHEH YHce,
KOpHEH HaTypaJbHOM CTENIEHU U3 YMCel, JOTapu(MOB YnCes B IPOCTHIX CIydasx;

— wu300pakaTh TOYKAMHU Ha YMCIOBOHM MPSMOH IIeNble U PAllMOHAIBHBIE YHCIA;

— wu300pakaTh TOYKAMHU Ha YMCIOBOM MPSIMOM IIeJIble CTENIEHU YHCEeN, KOPHU HATYypaJbHOU
CTETNIEHHU U3 YHCeJI, JTIOTapru (MBI YUCEN B MPOCTHIX CIyYasx;

—  BBINIOJIHSITH HECJIOXHBIC TIPEOOpa30BaHUS IIENIBIX U APOOHO-PAITMOHATILHBIX OYKBEHHBIX
BBIPAKCHH;

— BBIpaXaTh B MPOCTEHIINX CIydasx U3 paBEHCTBA OJIHY MEPEMEHHYIO uepe3 IpyrHe;

—  BBIYUCIIATH B MMPOCTHIX CITyYasx 3HAYCHUS YMCIIOBBIX U OYKBEHHBIX BBIPAKCHHUM,
OCYIIECTBJISII HEOOXOAMMBIE TTOJCTAHOBKU U MPe0oOpa30BaHMS;

— wm300pakaTh CXeMaTUYECKH YTOJI, BETMYMHA KOTOPOTO BBIpAKEHA B Tpaaycax;

— OIICHWBAThH 3HAKU CHHYCA, KOCUHYCA, TAHTE€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noscedHesHOU #U3HU U Npu U3y4eHuu opyaux y4ebHbix npedmemos:

—  BBITNOJIHSTH BBIYUCIICHHS TP PELICHUHN 3a71a4 MPAKTHUECKOr0 XapaKTepa,

—  BBITNOJHSTH IPAKTUYECKUE PACUETHI C UCIIOIB30BAHUEM ITPU HEOOXOMMOCTH CIIPABOYHBIX
MaTEepPHAJIOB U BEIYUCIUTEIBHBIX YCTPOUCTB;

— COOTHOCHTH DPEaJbHbIC BEIUYMHBI, XaPAKTCPUCTHKH OOBEKTOB OKPYIKAIOIIET0 MHpa C HX
KOHKPETHBIMH YUCIIOBBIMH 3HAYCHHUSIMU;

— HWCIOJBb30BaThb METOJbI OKPYIJICHUS, TPUOIMKCHUS W TPUKUIKA TPU  PEUICHUU
NPAaKTUYECKUX 3a/1a4 MOBCETHEBHOM JKU3HU

—  C80000HO onepuposamv NOHAMUAMU: Yeloe YUCTO0, OeTUMOCHb YUCe, 0ObIKHOBCHHAS
0pobb, decamuunas 0podb, PAYUOHANIbHOE YUCTIO, NPUOIUNCEHHOE 3HAYeHIe YUCILA, YACTb,
007151, OMmHOULeHUe, NPOYEHM, NOBbLULEHUE U NOHUNCEHUEe HA 3A0aHHOe YUCTO NPOYEHM OB,
macumao,

—  npuBoOUMb NPUMEPHL YUCETL C 3A0AHHBIMU CEOUCMBAMU OeTUMOCTIUL;

—  onepupogame NOHAMUAMU. TO2APUPDM YUCIA, MPULOHOMEMPUYECKAS OKPYHCHOCb,
PAaouanHas u epadycHas mepa yead, 8eIuduna yeid, 3a0aHH020 MOYKol Ha
MPUCOHOMEMPULECKOU OKPYHCHOCTIU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOUBOTILHYIO BENUYUHY, YUCTA € U T,



—  8BINOIHAMb apupmemuueckue Oeticmeus, couemas YCmuvie U NUCbMEHHbLE NPUEMDbL,
NPUMEHSISL NPU HEOOXOOUMOCMU BLIYUCTIUMENIbHbIE YCIMPOUCIEA,

—  HaxoO0umbv 3HaA4eHUs KOPHs HAMYPAIbHOU CIeNneHU, CIMeneHu ¢ payuoHaIbHbIM
noxkazamejnem, 102apupma, UcnoIb3ys NPU HeOOXOOUMOCMU BLIYUCIUMETbHbIE YCIMPOUCIEA,

—  101b308aMbCS OYEHKOU U NPUKUOKOLU NPU NPAKMUYECKUX PACUemax;

—  1mpoBOOUMb NO UIBECMHBIM OPMYIAM U NPAGUILAM NPe0OPA308aAHUS OYKEEHHBIX
BbIPAICEHULL, BKTIOUAIOWUX CIENEeHU, KOPHU, T02apu@mbl U mpuecoHoMempuieckue QyHKyuu;

—  HAXoO0Uumv 3HAYeHUs YUCTOBLIX U OYKBEHHBIX 8bIPANCEHULL, OCYUEeCMEIsAL He0OX00UMble
NOOCMAaHOBKU U NPeobpa306anusl;

—  U300paANCAmMb CXEMAMUYECKU V2Oil, BEIUUUHA KOMOPO2O BbIPANICEHA 6 2PAOYCAX Ul
paouanax;

—  UCNOIBL308aMb NPU peuleHul 3a0ay mabauyHvle 3HAYeHUs. MPUSOHOMEMPUIEeCKUX QYHKYULL
Venoe;

—  BBINOIHAMb NEPEBO0 BENUUUHBL Yeid U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noscedHesHOU #U3HU U Npu U3y4veHuu opyaux y4ebHoix npedmemos:

—  8bINOIHAMb OCUCMBUS C YUCTIOBLIMU OAHHBIMU NPU PEUEHUU 3A0aY NPAKMULECKO20
xapakmepa u 3a0ay u3z pasiudHblx 0o1acmell 3HaHUl, UCNOAb3YSL NPU He0OX0OUMOCTU
CNpasouHbie Mamepudaivl U blYUCTUMENbHbIE YCMPOUCMEA,

—  OYeHUuBamv, CPAGHUBAMb U UCHOIb306AMb NPU PEULEHUU NPAKMULECKUX 3A0aY YUCTO8ble
3HAYEHUsI PealbHbIX 8EIUYUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCMUKU 00beKmos
OKpYHCarowe2o Mupa

ypaeHeHu,q U HepaeeHcmea

— Pematp nMHENHbIE YPaBHEHUs U HEPABEHCTBA, KBAJAPATHBIC YPABHECHUS;

— pemats Jorapudmuueckre ypaBuenus suaa log a (bX + ¢) = d u mpocreiinime HepaBeHCTBA
Buza log a X < d;

—  pemiath mokasaresjbHbIE YpaBHeHH s, Buga a>*°=d (rae d MOXHO MpeICTaBUTh B BUJIE
CTEIEHHU ¢ OCHOBAHMEM @) M MPOCTelire HepaBeHcTBa Buaa a* < d  (rae d MoxHO
IPEICTaBUTh B BUJIE CTEIICHU C OCHOBAHUEM a);.

— IPUBOAUTH HECKOJIBKO MPUMEPOB KOPHEN IPOCTEUIIETO TPUTOHOMETPHUUECKOIO YPABHEHHUS
BHA: SIn X =@, COSX =a, tg X =a, Ctg X = a, rzie a — TabJIMuHOE 3HAYCHUE
COOTBETCTBYIOIICH TPUTOHOMETPHUECKON (DYHKIIHH.

B noscedHesHOU #U3HU U Npu Usy4eHuu opyaux npedmemos:

COCTaBJIATh W pellaTb ypPaBHEHHUS M CUCTEMBl YPaBHEHUN IpU pPEIIEHUH HECIOKHBIX
PAKTHYECKUX 3aa4

—  Pewamyv payuonanvHule, noxazamenvHule U 102apupmuieckue ypasHeHus U HepaseHcmada,
npocmeiiuiue uppayuoHalbHule U MmpuoHOMempudecKue ypasHeHus, HepaseHcmea u ux
cucmemol,;

—  UCNONb308AMb MEMOObl peuleHuUs: yPAeHeHUll: npugedeHue K 8udy «npoussedenue pasHo
HYZI0» UMW «4ACMHOE PAGHO HYIOY, 3AMEHA NePEMEHHBIX,

—  UCNONb308AMb MEMOO UHMEPBAN08 OJiSl peUleHUs HePaABeHCMS,

—  UCNONB308aMb 2pAPdUUECcKULl Memoo Ol NPUOTUNCEHHO20 pelleHUsl YPAGHEHUL U
HepaseHcms,

— u300padicams Ha MPUSOHOMEMPUUECKOU OKPYIHCHOCTIU MHONCECMBO PeUleHULl NPOCMeuuux
MPUSOHOMEMPUYECKUX YPABHEHUL U HEPABEHCNE,

—  GbINOJHAMb OMOOP KOPHEU YPAGHEHUL UNU PeueHUll HePABEHCME  COOMBEMCMBUU C
OONOTHUMENbHLIMU YCIOBUAMU U 02PAHUYEHUSMU.



B nosceOHesHOU #U3HU U NpuU Usy4eHuu opyaux y4ebHbIx npeomemos:

—  COCMasAms U peuams YPasHeHus, CUCHEMbL YPAGHEHUL U HePABEHCEA NPU PEUeHUU
3a0ay Opy2ux y4eOHvLX NPeoMemos;

—  UCNOIb308aMb YPABHEHUS U HEPABEHCMBA OJ1 NOCMPOEHUS U UCCTEO08AHUS NPOCHETUUX
MaAmemMamu4eckux mooenel peaibHblX CUMyayutl Uil NPUKIAOHbIX 3a0al;
yMemb UHMEPNPemuposams NOJNYYEHHbIL NPU PEUEeHUU VPAGHEHUs, HEPABeHCMEd U
cucmemvl pe3yibmam, OYeHUueams €20 Npasoonooodue 6 KOHmeKcme 3a0aHHOU pPedanbHOl
cumyayuu Uiy npuKkiaoHol 3a0a4u

DOyHKIUHT

— OmnepupoBarb Ha 6a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTb BEJTUYMH, (DYHKIUS, ApTYMEHT
Y 3Ha4YeHHE (PYHKIMHU, 00IaCTh ONPECIICHUs] 1 MHOYKECTBO 3HaUeHUH (pyHKIHH, Tpadux
3aBUCUMOCTH, I'paduK GYHKUNHU, HYJIU QYHKLINHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHE Ha YUCIOBOM IMPOMEXKYTKE, YObIBAaHHE HA YHCIOBOM IIPOMEXKYTKE, HANOOIbIIee
¥ HauMeHblIlIee 3HaYeHne PYHKINN Ha YHCIOBOM MPOMEXKYTKE, IepuoandecKas (yHKIIHS,
MEepHO/I;

— omepupoBaTh Ha 0A30BOM YPOBHE MOHATUAMM: IIpsiMasi U 0OpaTHas MPONOPLHUOHATIBHOCTb
JTMHEWHAas1, KBapaTHIHAas, JorapupMHUecKas U MoKazaTeabHas (pyHKIUH,
TPUTOHOMETpHUUECKUE QYHKIUY;

— pacro3HaBaTh I'padUKHu 3J€MEHTapHBIX (PYHKIUI: MPsMOI 1 00paTHOM
MPONOPIMOHATILHOCTH, TMHEHHON, KBAIPATUYHOM, JTOrapu(MUUECKON U MMOKa3aTeIbHON
(GYHKIHNA, TPUTOHOMETPHUECKUX (DYHKIIUH;

— COOTHOCHUTb I'pauKU 3JIEMEHTAPHBIX GYHKUUN: IPAMON 1 00paTHOM MPONOPIMOHATIBHOCTH,
JUHEWHOW, KBaJpaTUYHOH, Torapu(PMUIECKON 1 TTOKa3aTeNbHON (DYHKIIHIA,
TPUTOHOMETPUUYECKHX PYHKIUH ¢ hopMylaMH, KOTOPBIMH OHH 33J1aHBbI;

— HaxXOAWTh MO IpapuKy NpUOINKEHHO 3HAUCHUS (DYHKIMHU B 33JJaHHBIX TOYKAX;

— ompeaenTh no rpaduKy cBoicTBa GYHKINHU (HYJIH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAUMEHBIINE 3HAYEHUS U T.I1.);

— CTPOMTb CKHU3 Ipaduka QPyHKIMH, yIOBIETBOPSIOIIEH NIPUBEIEHHOMY HAOb0Opy YCIOBHI
(mpoMexXyTKH Bo3pacTaHusi / yObIBaHMsI, 3HaueHUE (PYHKINHU B 33JaHHON TOYKE, TOUKU
SKCTPEMYMOB H T.1I.).

B noscedHesHOU #U3HU U Npu usy4yeHuu opyaux npedmemos:

— OIpenensTh Mo rpapukaM CBOWCTBA peabHBIX MPOILECCOB M 3aBUCHUMOCTEHN (HauOoIbIIue U
HAUMCHBIIIMNE 3HAYCHUS, MPOMESKYTKH BO3pacTaHUS W  YOBIBaHHS, IPOMEKYTKH
3HAKOMIOCTOSIHCTBA M T.I1.);

— HMHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHON MPAKTUUYECKOW CUTYaIUH

—  Onepuposamv NOHAMUAMU: 3A6UCUMOCTb BETUYUH, (DYHKYUS, APSYMEHM U 3HAYeHUe
@dyHKyuu, obracms onpeoenenusi U MHONCeCmeo 3HaueHUull (PYHKYul, epagux 3a8Ucumocmu,
epagux QyHxyuu, Hyau QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUE HA
YUCTI080M NPOMEdICYMKe, YObl8AHUE HA YUCTO80M NPOMENCYIMKe, HauboIbulee U HauMeHbuee
3HaYeHue YYHKYUU Ha YUCTO80M NPOMENHCYMKe, NePUOOUYECKAs PYHKYUSL, NePUOO, YemHAsL U
HeuemHas pyHKyuu;

— onepupogams NOHAMUAMU. NPAMASL U 0OPAMHAS NPONOPYUOHATLHOCTb, TUHEIIHAS,
K68aOpamu4nas, 102apupmuieckas u NOKa3amenbHas YYHKYuu, mpueoHomMempuieckue
@dynxyuu,

— onpedenams 3HaYeHUe hyHKYUU MO 3HAYEHUIO apeymMeHma fnpu pasau4Helx crnocobax
300aHUA hyHKYUU;

—  cmpoums 2paguKu U3y4eHHbIX pyHKYuUl;



—  OnucvlBamv o epapuKy u 6 NPOCMeUuUx CIyuasx no opmyie nogeoderue u coUcmaa
@yHKYull, HAX00umsb no 2paguxy GyHKyUYU HaUbOILUIUE U HAUMEHbUUUE 3HAYEHUS,

— cmpoumbs 3cKu3 epaguxa Gyukyuu, y0osiemeopsaouell npueedeHHomy Habopy ycio8ull
(npomedicymku 803pacmanus/yovléanus, 3HaveHue QYHKYuu 8 3a0anHHOl mouKe, moyKu
IKCMPEMYMO8, ACUMNIOMbL, HYIU QYHKYUU U M.O.);

— pewiams ypaeHeHus, npocmeluiue cucmemsl YypasHeHull, UCNOIb3YSA C8OUCMBA (YHKYUL U UX
epaghuxos.

B noscedHesHOU #U3HU U Npu U3y4eHuu opyaux y4ebHoix npedmemos:

— onpedensamyv no epagurkam u UCNOIb308AMY O/ PeuleHUs NPUKIAOHBIX 3a0ay CE0UCMEd
PEANbHbIX NPOYECCO8 U 3a8UCUMOCHell (HauboIbuue U HaUMeHbUIUe 3HAYEHUS,
APOMENCYMKU 803PACTAHUSA U YObI8AHUS (DYHKYUL, NPOMEICYMKU 3HAKONOCHOSHCMEA,
acumnmomal, nepuoo u m.n.);

—  UHmMepNnpemuposamv CE0UCMEa 8 KOHMeKCHme KOHKPEeMHOU NPAKMuyeckou Ccumyayuu;
onpedensmev No 2epaguxkam npocmeluiue Xapakmepucmuku Nnepuooudeckux npoyeccos 8
ouono2uU, IKOHOMUKe, MY3blKe, PAOUOCES3U U Op. (AMIIUMYOA, Nepuood u m.n.)

Dnemenmol Mamemamuuecko2o aHalu3a

— OmnepupoBatrh Ha 6a30BOM YPOBHE MOHSATUSMU: TPOU3BOAHAS (DYHKIIUU B TOUKE, KacaTelbHas
K rpaduKy QyHKIMH, TPOU3BOIHAS (PYHKIIUH;

— OIpeneNsITh 3HaueHue NPOU3BOAHON (PYHKLMHU B TOUKE 110 U300paKEHUIO KacaTeIbHOU K
rpaduKy, IPOBEIEHHON B TOU TOUKE;

— peliaTh HECIO0XHbIE 3a]ja4ul Ha IPUMEHEHHUE CBSI3U MEX/y IPOMEKYTKaMU MOHOTOHHOCTH U
TOYKAMHU SKCTpeMyMa (QYHKIIMH, C OTHOM CTOPOHBI, U IPOMEXYTKaMHU 3HAKOIIOCTOSTHCTBA U
HYJISIMU TIPOU3BOHOM 3TOM (YYHKIIUH — C IPYTOM.

B noscedHesHOU #U3HU U Npu usy4yeHuu opyaux npedmemos:

— TOJB3YACh rpaduKaMu, CPaBHUBATH CKOPOCTH BO3pACTaHUs (POCTa, MIOBHIICHUS,
YBEITUYCHUS U T.11.) WM CKOPOCTH yObIBaHUS (MTaJIeHUS, CHUKEHUS, YMCHBIIICHUS U T.11.)
BEJIMYMH B PEATIbHBIX MPOIECcCaX;

— COOTHOCHUTH rpaKi peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH C X OIMHCAHUSIMU,
BKJTFOYAIONITUMU XapPAKTEPUCTUKN CKOPOCTH H3MEHEHHUS (OBICTPBIN pOCT, TITABHOE
MOHWXCHUE U T.I1.);

—  HCIIOJIB30BaTh IPapMKN peabHBIX MPOIIECCOB JIJIS PEIICHUS HECIIOXKHBIX — TIPUKIIATHBIX
3a7a4, B TOM YHCJIE ONPEAesisl Mo rpaduKy CKOPOCTh X0/1a Mpolecca

—  Onepuposamv noHAMuUAMU: NPOUIBOOHASL (PYHKYUU 68 MOUKe, KACAMENbHASL K 2PADUKY
@yHKYyUU, NPOU3BOOHASL DYHKYUU,

—  BBIYUCTAMb NPOUZBOOHYIO OOHOUNEHA, MHO2OUIEHA, KBAOPAMHO20 KOPHS, NPOU3EOOHYIO
cymMmbl (hyHKYUIL,

—  BBIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX PYHKYUL U UX KOMOUHAYULL, UCNOTIbIYA
CNpasouHbie Mamepuabl,

— uUccred08ams 8 NPOCMeUuUX Cay4asx QyHKyuu Ha MOHOMOHHOCHb, HAX00UMb HAUOOIbULUE
U HauMmenblUe 3Ha4eHUs YHKYUL, Cmpoums epaguKu MHO20UIEHO8 U NPOCMEUUUX
PAYUOHATILHBIX PYHKYULL C UCNOTIL30BAHUEM ANNAPAMA MAMEMAMUYECKO20 AHAIU3A.

B noscedHesHOU #U3HU U Npu U3y4veHuu opyaux y4ebHobix npedmemos:



—  pewambs NPUKIAOHble 3a0a4u U3 OUos02uU, GuU3UKU, XUMUU, IKOHOMUKU U OPYeUX
nPeoMemos, Ces3aHHble C UCCIEO08AHUEM XAPAKMEPUCMUK PeaibHbIX NPOYECCO8,
HAXoxcOeHuem Haubonbuux U HAaUMEHbUUX 3HAYEHULl, CKOPOCMU U YCKOPEHUS U M.N.;

—  UHMePNPemuposamv NOLYYeHHbLE Pe3YIbmanmbl

CraTncTHKa M TeOpHUsi BEPOSITHOCTEH, JIOTHKA H KOMOMHATOPHKA

— OmnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMHU OIUCATEIILHBIMU XapaKTEPUCTUKAMU
YHICIIOBOTO Ha0Opa: cpeHee apupMeTHIecKoe, MeIMaHa, HanOoJbIlIee U HANMCHBIIIEE
3HAYCHUS,

— omepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMHU: YaCTOTA U BEPOATHOCTH COOBITHS, CITyYalHbIN
BI:I60p, OINBITBI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMUA COGBITI/ISIMI/I;

—  BBIYHCIIATH BEPOSATHOCTU COOBITHI HA OCHOBE IOJICYETa YKMCIIa UCXOIOB.

B nosceOHesHOU #U3HU U Npu usy4yeHuu opyaux npedmemos:

— OIICHUBAThH U CPABHUBATH B MIPOCTHIX CIyUasix BEPOSITHOCTU COOBITUHN B PEAIbHOM JKU3HU;
— 4YHUTaTh, CONOCTABJIATh, CPABHUBATH, MHTEPIPETUPOBATH B MPOCTHIX CIIyYasiX pealbHble
JAHHBIE, MPEICTABIICHHBIC B BUJIE TAONHII, AHArpaMm, rpadukoB
—  Umems npedcmasnenue 0 OUCKPEMHBIX U HENPEPLIBHBIX CIVUAUHBIX 8ETUYUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCIU CLYYAUHBLX GETUYUH,
—  umemv npedcmasieHue 0 MamemMamu4eckom OHCUOAHUU U OUCREPCUU CTLYYAUHBIX GeIUYUH;
—  umembv npedcmasierue 0 HOPMAIbHOM PACNpeOeneHUU U NPUMEPAX HOPMATLHO
pacnpeoeeHHbIX CLYYAUHbIX GeIUYUH,
—  NOHUMAMb CYyMb 3aKOHA DOILUUX YUCET U 8bIOOPOUHO20 MemOo0a U3MepeHUs.
geposimHocmel,

—  umemsv npeocmasieHue 00 YCI08HOU 8EPOAMHOCIU U O NOTHOU 8ePOSIIMHOCIU, NPUMEHSMb
UX 8 peueHuy 3a0ay,

—  uMemb NPeoCcmasieHue 0 BaANCHbIX YACTHBIX BUOAX PACNPEOeNeHUL U NPUMEHSIMb UX 6
peuteHuu 3a0ay;

—  uMemb npeocmasieHue 0 KOppesyull CLyHaiuHblx 6eIUYUH, O TUHEUHOU pespeccull.

B noscedHesHOU #U3HU U Npu usy4yeHuu opyaux npedmemos:

BLIYUCTIAMY UTU OYEHUBAMNb 8EPOAMHOCIU COOBIMULL 8 PEaNbHOU IHCUSHU,
—  8blOUpams nOOXoosujue Memoobl NPeoCmasieHus U 00paboOmKu OAHHLIX;
yMemb peuams HeCl0HCHble 3a0ayu Ha NPUMEeHeHUe 3aKOHA DONbULUX YUCel 8 COYUOTIO2UL,
CMpaxo8anuu, 30pagooxXpaHeHuu, obecneyenuu 6e30nacHoCmu HaceleHUs 8 Ype3BblUaliHbIX
cumyayusx
Texcmoeuvie 3a0auu
— Pemates HeCOKHBIE TEKCTOBBIE 3314 PA3HBIX TUIIOB;
— aHAJM3WUPOBATH YCIIOBUE 3a1a49H, P HEOOXOAMMOCTH CTPOHTH IS €€ PEIICHHS
MaTeMaTHYECKyI0 MO/JIEIb;
— TIOHMMATh M MCIIOJIH30BATh JUIS PEIICHUS 33a9i WH(HOPMAITHIO, TPEIICTABICHHYIO B BUJIE
TEKCTOBOW M CUMBOJILHOH 3aITUCH, CXEM, TAOJUII, THarpaMmm, rpa)ikoB, pUCYHKOB;
— JIeHCTBOBATh MO AITOPUTMY, COJIEPKAIIEMYCS B YCIIOBUU 331a4H;
—  WCIIOJIB30BATh JIOTHYECKUE PACCYKICHUS ITPU PEIICHUH 33/1a49H;
— paboTaTh ¢ U30BITOYHBIMU YCIOBUSMH, BBIOHpasi U3 Bcel HHGOpMaIuy, TaHHBIE,
He0OXO0 MBI IS PEIICHUS 3a]a4u;

—  OCYILECTBJISTH HECIOXKHBINA MepeOop BO3MOKHBIX PEIICHUM, BEIOMpast U3 HUX ONTUMAIbHOE
1o KpuTepusiM, chOpMyJIMPOBAHHBIM B YCIOBHH;



AHAJTM3UPOBATh U UHTEPIIPETUPOBATH TMOTYYCHHBIC PEIICHHUS B KOHTEKCTE YCIIOBUS 3a/1a4H,
BBIOWpATh PEIICHUs, HE POTHUBOPEYAIUE KOHTEKCTY;

peliaTh 3a7a4n Ha pacdeT CTOMMOCTH TOKYIIOK, YCIIYT, MTOE3/I0K H T.I1.;

pelaTh HECIOXKHBIE 3a/1a4H, CBI3aHHBIE C JIOJICBBIM Y4acTHEM BO BIIQJICHUU (PUPMOH,
MpEeANpUATHEM, HEABMKUMOCTBIO;

pemaTh 3aa41 Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKHIOK, KOMHCCHH) U Ha BHIYHACIICHUE
CIIO’KHBIX MPOLIEHTOB B PA3JIUYHBIX CXEMaX BKJIAZIOB, KPSIUTOB U HITOTEK;

peniaTh NpaKTHYECKUe 3a1a4u, TPeOYIOIINe UCTIONB30BaHUs OTPUIATEIILHBIX YHCEN: HA
orpesieNieHUe TeMITepaTyphl, Ha OTPEISIICHNE TIOJIOKEHUS Ha BPEMEHHOM OCH (10 HaIIeH Pl
1 TIOCJIE), Ha ABUKEHHUE JCHEKHBIX CPe/ICTB (IPUXO0J/Pacxo1), Ha ONpeIeTIcHIE
TJTyOUHBI/BBICOTHI U T.IL.;

WCIIOJIb30BaTh MOHATHE MacITada Jisi HAXOXKICHHS PACCTOSHUN U JITTMH Ha KapTaxX, TUTaHax
MECTHOCTH, IJIaHaX IIOMEICHHI, BRIKPOWKAX, TPH PadOTe Ha KOMITBIOTEPE U T.I1.

B noscedHesHOU #U3HU U Npu Usy4yeHuu opyaux npedmemos:

peliaTb HECJIOXKHBIC ITPAKTUYCCKUC 3a1a4l, BOSHUKAIOIMIKUC B CUTYyallUAX IMOBCEIHEBHOM
KHU3HH

Pewamo 3a0auu paznuvix munos, 6 mom wucie 3a0a4u NOSbIUEHHOU MPYOHOCMU,
8b10UPAMb ONMUMATILHBIL MEMOO PeueHUs 3a0a4u, pacCMampusds pasiuiHbvle Memoobwl;
cmpoumbs mModesb pewieHus 3a0a4u, MPoeodums 00KA3aMesibHbIe PACCYHOEHUS;
pewames 3ad0a4u, mpebyrouue nepebopa sapuaHmMos, NPosepKU ycaosuli, ebibopa
OnMMUMasbHO20 pe3yAbmama;

QHAAU3UPOBAMb U UHMEPNPemuposams pe3ysibmamsi 8 KOHMEKCMe ycsa08us 3a0a4u,
8bI6UPAMb pewieHus, He Npomueopevaujue KOoHmeKcmy;

nepegooums npu peweHuU 3a0a4su UHGopmayuio u3 0OHoU Gopmel 8 OpY2yio, UCHOLb3YS NPU
Heobxooumocmu cxemvl, mabauysl, epaguxu, Ouazpammol,

B noscedHesHOU #U3HU U Npu usy4yeHuu opyaux npedmemos:

pewams npakmuyecKkue 3a0adu U 3a0ayu u3 opyeux npeomemos

T'eomempus

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: TOUKA, IPSIMast, TUIOCKOCTh B IPOCTPAHCTBE,
NapayIeNbHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH;

pacrio3HaBaTh OCHOBHbBIE BHJIbI MHOT'OI'PaHHUKOB (TIpU3Ma, MUPAMU/Ia, IPSMOYTOJIbHBIN
napajuienenumnesn, Kyo);

M300paxarh U3ydaeMble GUTYPHI OT PYKH U C IPUMEHEHHUEM TPOCTHIX YEPTEHKHBIX
UHCTPYMEHTOB;

JenaTh (BBIHOCHBIE) IJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BU]
CBEpXY, COOKY, CHU3Y;

U3BJIEKAaTh WH(OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DUTYpaX, IPEACTaBICHHYIO
Ha YepTeKax U PUCYHKAX;

MpUMEHSTH Teopemy [Indaropa nmpu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUICCKUX (PHUTYD;
HaXOJUTh 0ObEMBI U TUIONIAIN TOBEPXHOCTEH MPOCTEUIITUX MHOTOTPAaHHUKOB C
pUMEHEHHEM (OPMYII;

pacro3HaBaTh OCHOBHBIC BHJIbI TEJI BpallleHus (KOHYC, IUIMHIP, cepa U map);

HaXOJUTh 00BEMBI U TUIONIAIA TOBEPXHOCTEH MPOCTEUIITUX MHOTOTPAaHHUKOB U TEJ
BpaIIeHUs ¢ MpUMEeHEHUEM (HOpMyI.

B nosceonesnoii ocuznu u npu usyueHuu opyeux npeomemos:



COOTHOCHTB aOCTPaKTHBIC TEOMETPUYCCKHIE TOHATHUS M (PAKTHI C peabHBIMH KHU3HCHHBIMU
00BEKTaMU U CUTYALUSIMH;
WCIOJIH30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYP JUTS PEIICHHUS TUTTIOBBIX
3aJa4 MPAKTHYECKOTO COJICPIKAHHS,
COOTHOCHTB IUIOIIAAM OBEPXHOCTEH Tel 0IMHAKOBOM ()OPMBI Pa3IMYHOTO pa3zMepa;
— COOTHOCHUTH O0BEMBI COCYIOB OJTMHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;
OLIEHUBATh (POPMY MPABUILHOIO MHOT'OI'PaHHUKA MIOCJIE CIIUIIOB, CPE30B U T.II. (ONpEesiTh
KOJINYECTBO BEPILUH, pedep U rpaHeil MOITy4eHHBIX MHOTOTPAHHUKOB)

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCMb 8 NPOCMPAHCMEe, NaAPALIeNIbHOCHb
U NEPNEHOUKVAAPHOCIb NPAMBIX U NIOCKOCME,
npumensms OJisl peuenus 3a0a4 2eomempudeckue Gaxkmol, eciu yCi08us NPUMeHeHUs]
3a0aHbl 8 A6HOU hopme;
pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPUYECKUX ETUYUH N0 0OPA3YAM UTU ATIOPUMMAM,
denamu (8bIHOCHbIE) NIOCKUE YePMEedHCU U3 PUCYHKO8 00BEeMHBIX ucyp, 8 mom uucie
pucosams U0 ceepxy, cOOKy, Cmpoums cedeHusi MHO202PAHHUKOB,
U361€Kamsb, UHMEPNPEMUPOBAMs U NPEoOPA306bI8AMb UHGOPMAYUIO O 2eOMEMPULECKUX
Queypax, npedcmagieHHyI0 Ha YepmexHcax;
NPUMEHAMb 2eoMempuyecKue hakmol st peuleHust 3a0ay, 6 MoM 4ucie nPeonoiacaruux
HeCKOIbKO Wa208 peueHusl;
ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPSAMBIX U NIOCKOCHEl 8 NPOCMPAHCMEE;
Gopmynuposams ceoticmea u NPU3HaKu Gueyp;
00KA3bIBAMb 2e0MempudecKue YmeeprHcOeHUs;
e1adems CManOapmuol Kiaccugurayuel npocmpaHCmeeHHbIX guayp (nupamuosl, npusmol,
napannenenuneovl),
HAxXo0ums 00veMbl U NIOWAOU NOBEPXHOCHEN 2EOMEMPUUECKUX MeTl C NPUMEHEHUEM
gpopmyn;
BbLIYUCTIAMb PACCIMOAHUSA U YeTibl 8 NPOCPAHCEE.

B noscedHesHOU #U3HU U Npu Usy4yeHuu opyaux npedmemos:

- ucronb3osams cgolicmea ceomempuvecKux gpuzyp 011 peweHUA 3a0ay NPAKmu4ecKoo

xapaxmepa u 3a0a4 u3 opyaux oonacmeu 3HaHUtl

Bexkmoput u koopounamul 6 npocmpancmee

OnepupoBaTb Ha 62a30BOM ypOBHE NMOHATUEM AEKAPTOBblI KOOPAMHATbI B NPOCTPAHCTBE;
Haxo4uTb KOOPAMHATbI BEPLUMH Kyba 1 NPAMOYrosbHOro napanienenunesa
Onepupogamsb NOHAMUAMU OeKAPMO8bl KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOP, MOOYlb
8eKmMopa, paseHcmeo eKmopos, KOOPOUHAMbL BEKMOPA, Y20 MeXHCOY 8eKMOPAMU,
CKANAPHOE Npou3sedeHue 6eKmopos, KOLIUHEapHble GeKMOopbl,

HAX00ums paccmosuue mexcoy 08ymMs moyKamu, CyMMy 8eKMOpo8 U NpouU3seoeHue eKmopa
HA YUCTIO, Y20]1 MeHCOY BeKMOPAMU, CKANAPHOE NPou3sedeHue, packiaobleams 6eKmop no
08YM HEKONIUHEAPHBIM 8EKMOPAM,

3a0aeams NIOCKOCMb YPaGHeHUeM 8 0eKapmosoll cucmeme KOOpOUHam;
peuiams npocmetiviue 3a0auu 66e0eHueM 8eKmMopHo2o basuca

MCMOPUH mamemamuku

OnucbiBaTb OTAENbHbIE Bblgatowmeca pe3ynbTartbl, NOZ1Iy4eHHble B XO04e pa3BUTUA
MaTeMAaTUKKN KaK HaYKH,



— 3HaTb NPUMepPbl MaTEMATUYECKUX OTKPLITUIM 1 UX aBTOPOB B CBA3U C OTEYECTBEHHON U
BCEMUPHOM UCTOpUEN;
—  MOHWMAaTb POJIb MAaTEMATUKK B pa3BuTum Poccum

— [Mpedcmasname 8k1a0 8bI0AOUUXCA MAMEMAMUKO8 8 pa38umMue Mamemamuku U UHbIX
Hayu4Hbix obaacmeli;
— MOHUMameb posib MaAMeMamuKu 8 pazsumuu Poccuu

Memoovt mamemamuxu
—  TpUMEHATb U3BECTHbIE METOAbI NPU PELLEHUM CTAHAAPTHbLIX MaTeMaTUYEeCKMX 3a4aY;
— 3amMeyaTb M XapaKTepmn3oBaTb MaTeMaTUYEeCKME 3aKOHOMEPHOCTU B OKPY»KaloLLEeN
NEeNCTBUTENbHOCTU;
NPUBOAUTbL NPUMEPbI MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B NPUpPoAE, B TOM YMcae
XapaKTepMU3yHLWMX KPacoTy U COBEPLLIEHCTBO OKPY»KatoLLEero mmpa 1 NnponsseaeHuin
NCKyCCTBa
—  Ucnonb3o8ams 0CHOBHbIE MeMOObI 00KA3ames1bcmaa, NPoeodums 00KA3aMeabCcmeo U
8bIM0HAMb ONPOBEPHEHUE;
—  [PUMEHAMb OCHOBHblE MemoObl peleHuUs MamemMmamu4ecKux 3a0a4;
— Ha OCHOoBe MamemMamuy4ecKux 3aKoHomepHocmel 8 Mpupooe Xxapakmepu3osams Kpacomy
U co8epuieHCmaeo OKpyXarouwe20 Mmupa u npousseedeHuli ucKkyccmesa;
— npumeHsamMsb npocmediwiue npo2pamMmHsie Cpeocmeda U 31eKmMpPOHHO-KOMMYHUKAUUOHHbIe
cucmemol pU peweHuu Mamemamu4ecKux 3a0a4

2.CopepkaHue yyebHoro npegmerta
OcHoBHanA 6a3oBasA nporpamma
Anre6pa 1 Hauyana aHanu3a

MNoBTOpeHMe. PelwleHne 33434 C UCMO/Ib30BAHMEM CBOMCTB YMCEN U CUCTEM CYMCIEHUS,
AENMMOCTH, [OoNeN N YacTen, MPOLLEHTOB, MoAy/el yncen. PelweHne 3a4a4 ¢ MCNONb30BaHUEM
CBOWCTB CTEMNeHel U KOpHel, MHOro4Y1eHoB, NpeobpasoBaHUt MHOFOY1IEHOB U APO6HO-
PaLMOHANbHbIX BblPaXKeHUN.

PeweHue 3aga4 c ncnonb3oBaHMem rpap,yCHoﬁ Mepbl yrna. MO,D'yI'Ib 4yumcna n ero CBOMCTBA.

PeweHune 3334 Ha ABUXKEHWE U COBMECTHYHO PaboTy C MOMOLLbIO IMHEMHDBIX U KBaAPaTHbIX
YPaBHEHUM U UX cucTeM. PeleHre 33434 C MOMOLLLbIO YMCI0BbIX HEPABEHCTB U CUCTEM
HEepPaBEHCTB C OAHOM NEPEMEHHOM, C NPUMEHEHNEM N300 paXKeHMA YNCNOBbIX MPOMEKYTKOB.

PeweHune 3334 ¢ UICNONb30BaHMEM YNCNOBbIX YHKUMI 1 nX rpadmKkos. Micnonb3oBaHue
CBOWCTB M rpadMKOB IMHEMHbIX N KBAZPATUYHbIX PYHKLMIA, 06paTHOM NPONOPLMOHANBbHOCTU U

byHKUMM Y = \/; Fpadumyeckoe pelleHne ypaBHEHUM U HEPABEHCTB.

TpUroHOMeTprYeCcKasn OKPYKHOCTb, paduaHHasA mepa yaad. CUHYC, KOCUHYC, TAHTEeHC,
KOMG@H2eHC NPoun3BoIbHOro yrna. OCHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO U CNEACTBUA U3



Hero. 3Ha4YeHUAa TPUroHomeTpuyeckux dyHKumnii ana yrnos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
T T T T .

0, E ZE — paa). Popmysbl CAAOHEHUS MPUSOHOMEMPUYECKUX (hyHKYUL, (hopmMyrbi

npusedeHus, hopmysbl 080UHO20 apeymeHma..

Hynu GyHKUMK, NpOMENKYTKM 3HAKOMOCTOAHCTBA, MOHOTOHHOCTb. Hanbonbluee N HaMmeHbLLee
3HayeHue yHKUMK. Neprnoanyeckmne pyHKUMN. YeTHOCTb U HEYETHOCTb QYHKUWNIA. Cr10MHHbIE

yHKyuUU.

TpuroHomeTpuyeckne GyHKUMM Y =COSX, Y =Sin X, Yy = tgX . ®yHkyua y = Cctgx .

CeoiicTBa M rpadmKM TPUTOHOMETPUYECKNX QYHKLINNA.

ApPKKOCUHYC, apKCMHYC, apKTaHreHC Yncna. ApKKomaHzeHc yucaa. NMpoctenwme
TPUrOHOMETPUYECKME YpaBHEHMUA. PelleHne TPUroHOMETPUYECKUX YPABHEHU.

ObpamHble mpuaoHoMempu4eckue hyHKyUU, ux ceolicmea u 2pagpuku. PeweHue
npocmeliuux mpu2oHOMempu4ecKux HepaseHcma.

CteneHb c AeNCTBUTENIbHBIM NOKa3aTenem, CBOMCTBa cTeneHu. MNpocTtenwmne
NoKasaTe/ibHble YPaBHEHMA U HEPABEHCTBA. [TOKa3aTenbHasa GyHKLMA U ee CBOMCTBA U rpadumk.

JNlorapudm uncna, ceolicTBa norapuoma. JecAatmuHbiin norapudm. Yucso e.
HamypanoHesil nozapugm. MNpeobpasoBaHue norapudmmnyecknx BbiparkeHui.
Jlorapudmmnyeckune ypaBHeHUs U HepaBeHcTBa. Jlorapudmuuyeckan GpyHKUMSA U ee CBOMCTBA U

rpaduk.
CteneHHasa GyHKLMA N ee CBOMCTBA M rpaduK. MppaumoHanbHble ypaBHEHMA.
Memoo uHmepsasos 014 peweHus HepaseHcmMs.

lNpeobpazosaHus epagukos pyHKUUL: cO8u2 800s1b KOOPOUHAMHbIX Oceli, pacmaxceHue
U cxamue, ompaiceHUe 0mHocumenbHoO KoopoOuHamHeix ocel. paguvyeckue memoosi
peweHuUs ypasHeHul u HepaseHcms. PeweHue ypasHeHUl U HepaseHcms, CO0epHauyux
nepemeHHyr nood 3HAKOM MOOY/IA.

Cucmembi MoKa3amesibHbIX, 71020PUGMUYECKUX U UPPAYUUOHAAbHBLIX YPa8HEeHUU.
Cucmembi MoKa3amesibHbIX, 71020pUGMUYECKUX HepaseHcme.

B3aumHo obpamHsie hyHKUyuU. [paguKku 83aumHo o6pamHbix pyHKUU .
YpasHeHus, cucmemsl ypasHeHuli ¢ napamempom.

MponssogHan GpyHKLMM B ToUKe. KacaTenbHan K rpaduky GyHKUMU. [eoMeTprUyecKmii u
dM3MYEeCKMIA CMbICN NPOU3BOAHON. [PON3BOAHbIE SNeMEHTAPHbIX GYHKUMNA. [Ipasuna
JuchgpepeHyupo8aHuUs.

Bmopasa npou3sodHas, ee ceomempuydeckuli u chuzuyeckuli cmeoicon.



MoHATME 0 HenpepbIBHbIX GYHKUMAX. TOYKM IKCTpeMyma (MaKCMMmyma U MMHUMYMaA).
NccnepoBaHue aieMeHTapHbIX QYHKLUMIA Ha TOYKM SKCTPEMYMa, Hanbosibluee N HaMeHbLlee
3HayeHMe C NOMOLLbIO NPOU3BOAHON. [locmpoeHue epaguros pyHKUUL ¢ TOMOUWbIO
npou3eo0Hsbix. [lpumeHeHue npou3so0HoOU rnpu peweHuu 3a0ady.

MNepBoobpasHas. [lepsoobpasHbie anemeHmMapHsix pyHKYUl. Maousade KpusoauHeliHol
mpaneyuu. ®opmyna HeromoHa-/lelibHuya. OnpedeneHHbil uHmMezpan. BoelyucneHue
naowadel naockux gpuayp u 06vemos mes 8pauULeHUS C MOMOWbIO UHMe2pand.

Freometpus

MoBTopeHue. PeweHune 3a4a4 ¢ NPUMEHEHNEM CBOMCTB GpUryp Ha NNOCKOCTU. 3343a4M Ha
[LO0Ka3aTeNIbCTBO M NOCTPOEHNE KOHTPNpMUMepoB. Micnonb3oBaHuMe B 3aa4ax NpoCTenLLnNX
NOTUYECKUX NPaBuA. PelieHne 33434 C UCMONb30BAHMEM TEOPEM O TPEYrONbHUKAX,
COOTHOLEHMI B MPAMOYTO/IbHbIX TPEYro/ibHMKax, GaKTOB, CBA3aHHbIX C YETbIPEXYTONbHUKAMMU.
PeleHue 3a4a4 C MCNONb30BaHMEM GAKTOB, CBA3AHHbIX C OKPYKHOCTAMM. PelleHme 3a4a4 Ha
M3MepPEeHUn Ha NIOCKOCTH, BblYUCAEHME OMH U NAOWaneN. PeweHue 3a00ayY ¢ MOMOWbHo
8eKMopos U KoopouHam.

HarnagHas ctepeometpusa. Gurypbl 1 nx nsobparkeHus (Kyo6, nupamumaa, npusma). OCHoBHble
MOHAMUA cmepeomempuu u ux ceolicmea. CeveHnn Kyba n TeTpasapa.

TouKa, NpPsAMasn 1 NJAOCKOCTb B MPOCTPAHCTBE, aKCMOMbI CTEPEOMETPUM U CNEACTBUA U3 HUX.
B3aMmHoOe pacnosiorKeHne NPAMbIX M NIOCKOCTEN B NPOCTPAHCTBe. MNapannenbHOCTb NPAMbIX U
NA0OCKOCTEeM B NPOCTpaHCcTBe. M306paxkeHune npocTeimx NpoCcTPaHCTBEHHbIX pUryp Ha
NAOCKOCTU.

PacctosHuAa mexay urypamm B NpOCTPaHCTBE.
Yrnbl B npoctpaHcTee. MepneHaAnKyAspHOCTb NPSAMbIX U NIOCKOCTEMN.

MpoeKuma urypbl Ha NNOCKOCTb. MPU3HAKK NEPNeHAMKYNAAPHOCTM NPAMBIX U M0CKOCTEN B
npocTpaHcTee. Teopema o Tpex neprneHAnKynapax.

MHororpaHHuUKK. Napannenenunes,. CBOMCTBa NPAMOYronbHOro napannenenunena. Teopema
Mudaropa B npocTpaHcTee. Mpusma 1 nupammaa. NMpasuabHas NMpamuaa M NpaBuIbHas
npusma. Npamas nupammaa. InemeHTbl NPU3Mbl U MMPAMUABbI.

Tena BpalLleHMA: LUANHAP, KOHYC, chepa n wap. OCHOBHbIE CBOMCTBA NPAMOro
KPYroBOro uuanHAapa, NPAMOro KpyroBoro KoHyca. M3obparkeHne Ten BpaLLeHMA Ha NI0OCKOCTY.

MpedcmasneHue 06 ycedeHHOM KOHyce, ce4eHUs KOHyca (napassesnbHoe 0CHOBAHUI U
npoxoodAauwee Yyepes 8epUUHY), cedeHus YuauHopa (napannensHo u neprneHOUKYAIpHO ocu),
ceyeHusa wapa. Pazeepmka yunuHOpa U KoHyca.



Mpocmeliwue KOMbBUHAYUU MHO202PAHHUKOB U mes 8pauieHus mexcdy coboll.
BbluMcaeHMe 3neMeHTOB NPOCTPaHCTBEHHbIX GuUryp (pebpa, AnaroHanu, yribl).

Maowanb NOBEPXHOCTU MNPABUIBHOM NUPAMUAbI U NPAMON Npu3mbl. Maowaab
MOBEPXHOCTU NPAMOr0 KPYroBoro UMANHAPA, NPAMOro KpyroBoro KoHyca u wapa.

MNoHATMe 06 o6beme. O6bEM NUPaMMUAbI U KOHYCA, NPU3MbI U UnanHApa. O6bem Wwapa.

ModobHbie mena 8 npocmpaHcmee. COOTHOLEHUA MeXAy NA0oWaAaMN MOBEPXHOCTEN U
obbemamm NoAobHbIX Ten.

ZesuxceHusa 8 npocmpaHcmee: napanaesnbHsull nepeHoc, UeHMpPanbHAA CUMMEMPUS,
cumMmempua 0mHocumesnbHo naockocmu, nosopom. Ceolicmea dsuxceHull. [MpumeHeHue
dsuxceHuli npu peuwleHuUU 3a0a4.

BeKTopbl M KOOPAMHATLI B NpocTpaHcTBe. CyMMa BEKTOPOB, YMHOMEHNE BEKTOPA Ha
YUCNO, YIrON MeKay BeKTopamu. KonnmHeapHble U KOMNAaHapHble BEKTOpbl. CKasnapHoe
npouseedeHue seKmopos. Teopema 0 pasnoXeHUU 8eKmopa rno Mpem HeKoOMAAHAPHbLIM
sekmopam. CKansapHoe npoussedeHue 8eKMopos 8 KoopouHamax. [TpumeHeHUe 8eKmMopos npu
peweHuu 3a0a4 Ha Haxoxc0eHue paccmosaHull, 0nuH, naouwiadeli u 06vemMos.

YpasHeHue naockocmu 8 npocmpaHcmeae. YpasHeHue cghepbl 8 npocmpaHcmae.
®opmyna 0715 8bI4UCAEHUSA PACCMOAHUA MEXOY MOYKAMU 8 MPOCMPAHCMee.

BepoATHOCTb M CTaTUCTUKA. PaboTa ¢ gaHHbIMMU

MosTopeHMe. PeweHne 3a4a4 Ha TabanyHoe 1 rpaduyeckoe NpeacTaBNeHNE AAHHbIX.
Mcnonb3oBaHMe CBOMCTB M XapaKTEPUCTUK YMCNOBbIX HAbopoB: cpeaHux, HanbonbLiero un
HaMMeHbLUEero 3HaYeHus, pasmaxa, oucrepcuu. PeweHue 3a0ay4 Ha onpedeseHue 4acmomel u
gepoamHocmu cobeimud. BoivucneHue seposmHocmeli 8 0rbimax ¢ Pa8HOB03MOMCHbIMU
anemMeHmMapHseIMu ucxoo0amu. PeweHue 3a0ay ¢ npumeHeHUemM KoMbUuHamopukxu. PeweHue
3a0ay4 Ha sblvucneHuUe seposmHocmeli He3asucumsix cobbimul, npumeHeHue popmysol
cnoxceHusa eepoasmHocmell. PeweHue 3a0a4 ¢ npumeHeHuem ouazpamm 3lnepa, Oepesa
geposmHocmedl, popmynel bepHynnu.

YcnoeHas sepoamHocme. [1pasuno ymHoxeHusa seposmuocmeti. ®opmyna nonHol
gepoamHocmu.

JuckpemHsie Cﬂy"IGUHble 8esqlu4uUHbl U pGCﬂp€0€ﬂ€HUFI. Hesasucumele Cﬂy"IGL\ijle 8es1u4vUHbl.
PacnpedeneHue CyMmebl U I'IpOU36€a€HUﬂ He3zasucumelx Cﬂy"IGUHbIX 8E/IUYUH.










Mamemamuueckoe oxcudaHue u oucnepcus cay4aliHol senu4uHel. Mamemamuyeckoe
0XUOAaHUe u Qucnepcus CyMmel Cay4aliHbix senuyuH. lfeomempuyeckoe pacripedesneHue.
buHomuanbHoe pacnpedeneHue u e2o ceolicmeaa.

HenpepbisHbie cayyaliHblie seauduHsl. [ToHAMuUe 0 naomHocmu seposm-{ocmu. PasHomepHoe
pacnpedeneHue.

lMokazamenvHoe pacnpedeneHue, e2o NapaMmempsi.

[MoHAMUeEe 0 HopmanbHOM pacnpedeneHuu. [lapamempsl HOPMAbHO20 pacrpedesneHus.
Mpumepeol cayvaliHbix 8eaAU4UH, TOOYUHEHHbIX HOPMAbHOMY 3GKOHY (Mo2pewHocms
usmepeHul, pocm Yyenoseka).

HepaseHcmeo Yebobiwesa. Teopema bepHynnu. 3akoH 6oabuiux yucen. BoibopoyHbili memoo
usmepeHus sepoamHocmeli. Posb 3aKoHa 60abWUX YUcen 8 HayKe, npupode u obwecmese.

Kosapuayus 08yx cay4yaliHbix 8eau4uH. [ToHamue o KoagpuyueHme Koppenayuu. CoemecmHeole
Habar0eHUs 08yxX Cry4aliHbix 8enu4uH. BoibopoyHbIl KoaghpuuueHm Koppensayuu.

3. TemaTuyeckoe NIaHUPOBAHHE

10 xanacce
Ne HaunmeHnoBanue pa3aenos KonmuecTBo N3 Hux
n/n 4acoB KOJIMYECTBO YacCOB
Ha TPAKTUYECKUE
BUIBI 3aHATUU
(KOHTpOJBHBIE,
nabopaTopHBIE,
IPAKTUICCKUC
paboTHI U T.11.)
1 | IloBTopenue Kypca anredpsl 7-9 kiaccoB 8 1
2 | IloBTOpeHHE Kypca reOMeTpuu 8 1
3 | YucnoBble GyHKIIUA 3 1
4 | BBegeHue B CTEPEOMETPUIO 8 0
5 | Tpuronomerpuyeckre QyHKIUU. 10 1
6 | [lapajteapHOCTh MPSIMBIX M TUNIOCKOCTEHN 15 2
7 | CoiicTBa 1 rpad)Ki TPUTOHOMETPUIECKUX 10 1
byHKIUH.
8 | [lepneHauKyISIPHOCTD MPSIMBIX U TJIOCKOCTEH 14 1
9 | TpuronomeTpuyecKre ypaBHEHUs 19 1
10 | MHoOrorpaHHUKH 10 1
11 | TlpousBoaHas 29 2
12 | BexTopbl B IPOCTPaHCTBE 8 1
13 | TloBTopenue 36 1




11 kiaace

Ne HaumeHoBaHue pa3iesioB KosaunvecTBo N3 Hux
n/n 4acoB KOJIN4€CTBO
4acoB HA
NpaKkTH4YecKue
BH/bI 3aHATUN
(KOHTpOJILHBIE,
JabopaTopHbie,
NpaKTHYeCKHe
padoThHI U T.I1.)
1 | IloBTOpeHue 8
2 | Crenernu u xopru. CTenenHas QyHKIHS 14 1
3 | Meron KOOpJIMUHAT. JIBYOKEHUSI. 12 2
4 | ITokaszarenbHble U IOrapu(OMUYECKUE 22 3
(YHKITUH
S | Hunuuap. Konye. lap. 14 1
6 | IlepBooOpa3Hbie U MHTErpaIbl 8 1
7 | O6beMsl Ten 16 2
8 | KomOuHaroprka u BEpOSTHOCTD . JJIEMEHTBI 16 2
MaTEMaTHYECKON CTaTUCTHKH,
KOMOWHATOPUKH M TEOPUHU BEPOSITHOCTEH
9 VpaBuenuss u  HepaBeHcTBa.  CHUCTEMSI | 20 1
ypaBHEHUI 1 HEPABEHCTB
10 | O00O6IIEHHE ¥ IOBTOPEHHUE 40 2
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