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I[lnanupyemblie pe3yJbTaThl 00yUYeHUsI

AJaredpa M Havaja MATEMAaTHYECKOr0 aHAJIN3a

HSy‘IGHI/IC anre6pm KM HadaJl MarcMaThn4dcCKoro aHajlib3a B CT&pH.ICﬁ mIKoue HaaéT
BO3MOXXHOCTBb JOCTHXXCHHUA 06y‘laIOIHI/IMI/IC$I cleayromux pe3yJjibTaToB.

JUYHOCHbLE:
1) c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKW; KPUTUYHOCTh MBIIIICHUS, YMEHHUE pAaclO3HaBaTh JIOTHYCCKH
HEKOPPEKTHBIC BhICKA-3bIBAHHS, OTIIMYATh THIIOTE3Y OT (haKTa,

2) TOTOBHOCTh M CITOCOOHOCTH BECTH JHAJIOT C JPYTUMU JIIOJIbMH, TOCTUTATh B HEM

B3aMMOIIOHMMAaHUS, HAXOAUTh OOIINE IIeTTH U COTPYAHUYATD JJISl MX JTOCTHIKCHHUS;

3) HaBBIKH COTPYJHHUYECTBA CO CBEPCTHHKAMM, ETHMU MJIQJIIIETO BO3PACTa, B3POCIBIMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO IMOJIC3HOM, Y4eOHO-UCCIIEI0BATEILCKOM, IPOCKTHOH 1
JPYTUX BUAAX NEATCILHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpPa3OBaHHIO, Ha
MPOTSDKEHUH BCEH KU3HH, CO3HATEIBHOEC OTHOIICHHE K HEMPEePHIBHOMY OOpa30BaHUIO
KaK yCIIOBHIO YCIICUTHOH MPOo(eCcCHOHAIBHOM U O0IECTBEHHOM JeSITEIbHOCTH;

5) acreTudeckoe OTHOUICHUE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

6) O0CO3HaHHBIM BBIOOp Oyaymiel mpodeccuu U BOZMOXKHOCTEH pe-an3aiiii COOCTBEHHBIX
KU3HCHHBIX IUIAHOB, OTHOIICHHWE K TPOPECCHOHATIBHON  JICATEIILHOCTH  Kak
BO3MOKHOCTH y4YacCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, 00IIIe-
HAI[MOHAIILHBIX MPOOJIEM.

Memanpeomemuule:
1) yMeHHe caMOCTOSTENBHO ONPEACIATH 1eNIN AeSITeIbHOCTH U COCTABIISATh TUIaHbI 1€ATEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBIISITh, KOHTPOJUPOBATb U  KOPPEKTHUPOBATh  JIEATEIBHOCTH;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECypChl JUIsl JOCTUKEHHsI TTOCTABICHHBIX LEe M peanu3aluu
IUTAHOB JICSITENIbHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTeTMH B PA3IMYHBIX CHUTYalUsAX;yMEHUE
NPOAYKTUBHO OOIIAThCd M B3aMMOJCICTBOBATH B MPOILIECCE COBMECTHOM JAESITENbHOCTH,
VUUTHIBATh  MO3MLIMU  JPYTHMX  YYaCTHHKOB  JIEATEIbHOCTH, d3(PPEeKTUBHO  paspemiarhb
KOH(JIMKTBI;BIIaJIcHE HaBbIKAMH TO3HABATENIbHOM, y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHOU
NESTEIbHOCTH,  HABbIKAMHU  pas3pelieHus MOpodsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHUs MPAaKTHUYECKUX 3a/1ay, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB MIO3HAHHUS;
2) TOTOBHOCTb U CIIOCOOHOCTH K  CaMOCTOSITENBHOM — MH(OPMAIIMOHHO-IT03HABATEIHHON
NEeSTEIbHOCTH, BKJIIOYasi YMEHHE OPUEHTUPOBATHCA B PA3IWYHBIX HCTOYHHKAX HH(OpPMAIHH,
KPUTHYECKH OLIEHWBATh U MHTEPHPETUPOBATh HH(MOpPMALNIO, MOIYy4YaeMyl0 M3 pa3iIHuHbIX
HUCTOYHUKOB;
3) yMeHHE UCHOJb30BaTh CpeACTBa HH(GOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(manee — UKT) B pelieHrr KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 337134 C
coOroieHreM TpeOoBaHMi SPrOHOMUKH, TEXHUKHU 0e30MacHOCTH, TUTUEHBL,
pecypcocOepexeHus], MPaBOBBIX U STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30acHOCTH;
4) BrnazieHHE A3BIKOBBIMHU CPEACTBAMHU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3JaraTh CBOIO TOUKY
3peHUs, UCIIOJIb30BATh aIEKBATHBIC SI3IKOBBIE CPEJICTBA;
5) BiazeHue HaBBIKAMH MMO3HABATEIbHON pediiekcun Kak OCO3HAHMS COBEPIIAEMBIX JEUCTBUN U
MBICITUTENIBHBIX MPOLIECCOB, UX PE3yNbTaTOB U OCHOBAaHWM, I'PAHUI] CBOETO 3HAHUS W HE3HAHUS,
HOBBIX IO3HABATEIbHBIX 337a4 U CPEACTB UX JOCTHKEHUS.

npeomemusvle:



[IpenMeTHble  pe3ynbTaThl  OCBOGHHS  HHTETPUPOBAHHOTO  Kypca  MaTeMaTUKH
OpUEHTUPOBaHbl HAa (POPMHUPOBAHUE IEJIOCTHBIX MPEACTABICHUNH O MHpe U OOILIEH KyJIbTypbl
o0ydaromuxcsi MyTéM OCBOEHHUSI CUCTEMATUYECKUX HAYUHBIX 3HAHMM U CIOCOOOB JEHCTBUI Ha
METamnpeIMETHOH OCHOBE, a MpEJAMETHbIE pe3ylbTaThl OCBOCHHsS Kypca anreOppl W Haydam
MaTEeMaTHYeCKOro aHalnM3a Ha 0a30BOM ypOBHE OpHEHTHPOBaHbl Ha  oOecrneueHue
MPEUMYIIIECTBEHHO 00111€00pa30BaTeIbHON U O0IIEKYIbTYPHOU MOATOTOBKH.

OHu npeanonaraor:
1) chopMUpPOBAaHHOCTH MPEACTABICHUNA O MaTeMaTHKE KaK YaCTH MHPOBOW KYJbTYPBI U O MECTE
MaTEeMaTHUKHd B COBPEMEHHOW LMBUIM3ALMU, O CIHOCOOAX OMHUCAHUS HA MATEMATUYECKOM SI3bIKE
SBIICHUH peagbHOr0 MUPA;
2) chopMHUPOBAHHOCTh TMPEJICTAaBICHUM O MaTeMaTHYECKHX IMOHATHSAX Kak O BaKHEHIINX
MaTEeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OMHUCHIBATh U U3y4yaTh Pa3HbIC MPOLIECCHl U SIBICHMUS,
MOHMMAaHNE BO3MOXKHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHUSI MATEMaTHYECKIX TEOPUI;
3) BHajeHWe METOJAMM JOKa3aTeNbCTB M QJITOPUTMOB pEIICHUS; YMEHUE HUX MPUMEHSTb,
MIPOBOAMTD JJOKA3aTENIbHbBIE PACCYKICHHS B XO/I€ PEILICHUS 3a7a4;
4) BrnaZieHHe CTaHAAPTHBIMU MPUEMAMU PEIICHUS PallMOHAIbHBIX
U UppalUOHAIBHBIX, IIOKa3aTeJIbHBIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YpaBHEHUH U
HEPABEHCTB, UX CHUCTEM; MCIOJb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCIHE IS
MOKCKA IyTH PEUICHUs] U WTIOCTPAIMK PEIICHUS YPaBHEHUN U HEPABEHCTB;
5) chopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSAX, UAEIX U METOJaX
MaTEeMaTHYeCKOro aHaJIN3a;
6) chopMUPOBAHHOCTh MPEJCTABICHUNH O TpoIleccax U SBICHHUSAX, MMEIOLIUX BEPOSTHOCTHBIM
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpe, 00 OCHOBHBIX MOHSATHUSAX
AIIEMEHTApHON TEOpUU BEPOSTHOCTEH; CHOPMHUPOBAHHOCTH YMEHUN HAXOOUTh U OIECHUBATh
BEPOATHOCTH HACTYIUICHHUS COOBITUH B MPOCTEHIIMX MPAKTHUECKUX CUTYalUsX U OCHOBHBIE Xa-
PaKTEPUCTUKU CIy4YailHBIX BEINYHH;
7) BRa/jeHHEe HaBbIKAMH MCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IIPH PEIICHUU 33]1a4.

I[J'IH HCIIOJIB30BaHHUA B HOBCCHHGBHOﬁ JKH3HM M 00ecCleYeHnsI BO3MOKHOCTH yCneurHoro
MMPOJOJIDKCHUA O6pa30BaHI/IH 110 CIICHUAJIBHOCTAM, HC CBA3AHHLIM C IMPHUKIAAHBIM HCIIOJIb30BAHUEM
MaTEMATUKH , BBIITYCKHUK HAYYHUTCH, 4 TAKXKC NOJYIUT BO3SMOKHOCThD HAYIUTHCH

JJieMeHTHhI TEOPHMH MHOKECTB M MAaTEeMATHY€CKOM JIOTUKH

— OmnepupoBaTh TMOHATHAMHU: KOHEYHOE MHOXECTBO, OCCKOHEYHOE MHOXKECTBO, UHCJIOBBIC
MHOXECTBAa Ha KOOPJIWHATHOM MPSMOMW, DJIEMEHT MHOXKECTBA, MOJMHOXECTBO, MEPECEUCHUE W
00beIMHEHNE MHOXECTB, OTPE30K, HHTEPBAJI,
—HaxOJWUTh TepeceueHne U OOBCAMHECHHE JBYX, HECKOJIbKUX MHOXKECTB, NPEICTaBICHHBIX
rpaduYecKu Ha YUCIOBOU MPSMOH,
—CTpPOWTh Ha YHCJIOBOH TPSIMOM IOJAMHOXKECTBO YHCIIOBOIO MHOXECTBA, 3aJaHHOE
MIPOCTEUIIIMMH YCIOBUSIMU;
—ONepUpoOBaTh TOHATUSAMHU: yTBEP)KICHHE (BBICKAa3bIBAaHWE), OTPHUIIAHUE YTBEPIKICHUS,
WCTUHHBIE W JIOXKHBIC YTBEP)KICHHWS, CIICJICTBUE, YAaCTHBIH Clydail OOIIEro YTBEpPKICHUS,
KOHTPIPHUMED;
—pacrno3HaBaTh JIOKHBIC YTBEPXKACHHUS, OIMUOKH B PACCYXKICHUSAX, B TOM YHCIE C
HCITOJIb30BAaHUEM KOHTPIIPUMEPOB;

B noBceqHeBHOM KU3HU U NIPU U3YYEeHUH APYTrUX Y4eOHBIX MPeAMETOB:

—HUCMOJIb30BaTh YHCIIOBbIE MHOXKECTBA HA KOOPIWHATHON MIPSIMOH

—IPOBOJUTH JOTHUYECKHE PACCYXACHUS B CUTYalUSIX OBCETHEBHOM JKU3HU.

—OIEepUpPOBATh MOHATUSAMU: HATypallbHOE W IIeJI0€ YHCIO, ACIMMOCTb YHCesl, OOBIKHOBEHHAs
npo0Ob, AecsTUYHAs JpoOb, palOHAIbHOE YHWCIO, HPPALMOHAIBHOE 4YHUCIO, MNPUOIMKEHHOE
3HaYeHHE YUCIIA, YaCTh, A0S, OTHOIICHHE, TPOLEHT, MacIITao;



— ONEpUPOBATh MOHATHSIMH: JOTapu(M YHCIIa, TPUTOHOMETPUYECKash OKPY>KHOCTb, I'pagyCHas
Mepa yIJia, CHHYC, KOCUHYC, TAHT€HC M KOTAaHT€HC YIJIOB, UMEIOUINX MPOU3BOJIbHYIO BETUYHHY,
yucnae u
— BBIMIOJIHATh apudMeTHdYecKue NEHCTBUS C LEJIbIMA M palMOHAJbHBIMU 4YHMCIAMH, COYeTas
YCTHBIE ¥ MTUCbMEHHBIE MPUEMBI, IPUMEHSS TPH HEOOXOAUMOCTH BHIYHCIUTENbHbBIE YCTPONHCTBA;
— CpaBHUBATh pAIllMOHANFHBIE YMCIIA MEXIY COOOif; CpaBHMBATh C PALMOHAIBHBIMH YHCIIAMU
3HAYEHUS LENbIX CTEeTEeHeN Yucell, KOpHEeH HaTypalbHOM CTeTeHU U3 YHCed, JorapudMoB YUCel B
MPOCTHIX CIyyasix;
— BBITIOJIHATh HECJIOXHBIE MPeoOpa3oBaHMs YKCIOBBIX BBIPAKEHUN, COAEPIKAIIUX CTENEHU
Yucell, KOPHU U3 YHCell, IOrapu(pMbl YUCEIL;
— I0JIb30BAThCSI OLEHKOM U MPUKUAKON MPH MPAKTUYECKUX pacuérax;
—n300pakaTh TOYKAMH Ha KOOPAMHATHOM MNpsIMOW Ilefible W palMOHaJbHbIE YHCTA; LieJble
CTETEeHH YHCell, KOPHU HATYPaJIbHOM CTENEeHU U3 YHCe, Torapu(Mbl YHCET B MPOCTHIX CIyYasx;
— BBITMIOJIHATh HECJIOXHBIE MPeoO0pa3oBaHMs ILENbIX W JIpPOOHO-PALIMOHAIBHBIX OyKBEHHBIX
BBIPAKEHUI;
— BBIPa)KaTh B MPOCTEHUIINX CIy4yasx U3 paBEHCTBA OJIHY IIEPEMEHHYIO Yepe3 IpyrHe;
— BBIYHCIIATH B MPOCTHIX CIIy4asX 3HAUYECHHUS YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, OCYIIECTBISSA
HE0OXO0JUMbIE MTOJICTAHOBKHU U MpeoOpa3oBaHus;
— 1300paXkaTh CXEMaTUYECKH YIoJ, BETUYMHA KOTOPOTO BhIpa)Ke€Ha B Tpaaycax Wi paouauax;
— OLICHUBATh 3HAKU CUHYCAa, KOCUHYCa, TAHTEHCA, KOMAH2eHCd KOHKPETHBIX YTJIOB; CIOJB30BaTh
IIPU PEIIeHUH 3a7a4 TaOJINYHbIC 3HAYCHHSI TPUTOHOMETPUUECKUX (QYHKIUI YIIIOB;
— BBITIOJIHATH NIEPEBOJ] BEIMYMHBI YTJIa U3 paAMaHHON Mephl B IPalyCHYIO U 0OpaTHO.
— BBIMIOJIHATH JIEHCTBUSL C YKCJIOBBIMU JaHHBIMU MPU PEIICHHUU 3a/Jad MPaKTHYECKOrO
XapakTepa M 3a0a4 U3 paziuuHelx obOnacmell 3HAHUL, WCIIONB3YS MPU HEOOXOTUMOCTU
CIIPaBOYHBIEC MaTepUaibl U BBIYUCIUTEIbHBIE YCTPONUCTBA;
—COOTHOCHUTH pealbHbIE BEJIMYMHBI, XapaKTEPUCTUKU OOBEKTOB OKPY’KAIOLIEr0 MHUpa C HX
KOHKPETHBIMHU YHUCJIOBBIMU 3HAUCHUSIMH,
—MWCIOJIb30BaTh METOAbl OKPYIVICHHS M TPUKUIKH TPU PEHICHUH TMPaKTUYECKUX 3adad
MOBCEIHEBHOM JKU3HH;
—IOBCEAHEBHOM KU3HMU;

YpaBHeHNsI 1 HEPABEHCTBA
—pemiarth JIMHEHHbIC YPABHEHUS H HEPABEHCTBA, KBaJPaTHBIC YPABHCHUS;
—pewats JorapuMIUECKHe U MOKa3aTelbHbIe YpaBHeHus Buxa log.(bx + ¢) =d, a™ + ¢ = d
(rme d MOKHO TPEICTABUTHL B BHIE CTEIIEHW C OCHOBAHUEM @) M HEpaBEHCTBa BHa log, x < d, a*
< d (rmed MOXHO IIPEACTaBUTh B BUJIC CTETICHU C OCHOBAHHUEM @);
—TPUBOJIUTh HECKOJBKO MPUMEPOB KOPHEW TPUTOHOMETPHUYECKOTO YPaBHEHHUS BHIA Sin X = a,

Cos x = a, tg x = a, ctg x = a 1A a — TaOIUYHOE 3HAYEHHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUIECKON (PYHKITNU;
—pemiaTth HECJIOKHBIE palnoHaNbHbIC, MOKa3aTeJIbHEIE, JorapuMHUIECKHE,

TPUTOHOMETPHUYECKHE YpaBHEHUS, HEPABCHCTBA M HMX CHCTEMBI, NPOCTEHIINE UPPAIMOHATBHBIE
ypaBHEHHSI U HEPABEHCTBA;
—WUCIOJIB30BaTh METOJII PCIICHHUS YpPAaBHCHHWW: TPUBEACHUE K BHIY «IPOHM3BEICHUE PaBHO
HYJIIO» WJIN «YaCTHOE PaBHO HYJIIO», 3aMEHA TIEPEMCHHBIX;
—UCIIOJIB30BaTh METOJl MHTEPBAJIOB JUIS PEUICHUSI HEPABEHCTB;
—UCTOJIB30BaTh rpaUUECKHit METO TSI MPUOIMKEHHOTO PEIICHHS YPAaBHEHHI U HEPABCHCTB;
—wu300paxarth Ha TPUTOHOMETPHUYECKOU OKPY>KHOCTH MHOECTBO peleHui
TPUTOHOMETPHUYECKHX YPAaBHCHUH M HEPABEHCTB.

B noBceqHeBHO KU3HU U NIPU U3YYEHUH APYTUX Y4eOHBIX MPEAMETOB:
—COCTaBJIATh M pellaTh ypPaBHEHHS, CHCTEMbl YPaBHCHUH U HepageHcmeéa TIPH PEIICHUU
HECJIOKHBIX MPAKTHYECKUX 3a7a4 U 3a0ay U3z opyeux y4eOHvlx npeomemos;
—WUCIOJIb30BaTh YPaBHEHUS W HEPABCHCTBA JUISI MOCTPOCHHS W HCCICIOBAaHUSI MPOCTEHITNX
MaTeMaTHYECKUX MOJIEJICH pealbHbIX CHUTYallUi WU MPUKIIATHBIX 33]1a4;



—YyMeThb MHTEPIPETUPOBATH MMOTYUYCHHBIN NP PEIICHUN YpaBHEHHS, HEPABECHCTBA MM CHUCTEMBI
pe3yibTaT, OICHUBATh €ro IMPaBIONOJ00MEe B KOHTEKCTE 3aJaHHOM pEalbHOM CHUTyallud WU
MPUKJIATHON 3a/1a4H.

DOYyHKUNH
— OmnepupoBaTh NOHATHUAMHU: 3aBUCHUMOCTh BEJIMYUH, (PYHKIMS, apryMEHT U 3HAa4YCHHE
GbyHKIMU, 00JaCTh OMpPENEICHUS U MHOXECTBO 3HAa4eHHM (DyHKUIUU, rpaduK 3aBUCUMOCTH,
rpaduxk GyHKUMK, HYIH QYHKIUH, TPOMEKYTKHM 3HAKOMOCTOSIHCTBA, BO3pacTaHUE U
yObIBaHUE (DYHKIMM Ha YHCIOBOM MPOMEXKYTKE, HauOoJsblliee W HaMMEHbIIee 3HaueHUs
(yHKIIMU Ha YMCIOBOM MPOMEXKYTKE, Iepuoanueckas (pyHKUUS, TEPUOM, YEMHASL U HeUEMHAs
Gdynxyuu;
—OMnepupoBaTh MOHATHSAMHU: TpsMas U  oOpaTHas MPOMOPLUUOHANBHOCTb, JIMHEWHAas,
KBaJIpaTH4Has, JIorapupmMuieckas v nokasareiabHas QyHKIHH, TPUTOHOMETpUUYecKre QyHKIUY;
—pacno3HaBaTh Tpaguku (QyHKIUH TpsIMOM W OOpaTHOW MPOMOPIIMOHAIBHOCTH, JTHHEHHOM,
KBaJIpaTHUYHOM, JIOrapuMUYECKOM, TMOKa3aTeNbHOM W TPUTOHOMETPUYECKHX (QYHKIHMA U
COOTHOCHUTH UX ¢ (hopMyIaMu, KOTOPHIMUA OHH 3a/1aHbl,
—HaxoJIUTh MO rpaduKy TpUOIKEHHO 3HaUYeHUS QYHKIUHU B 33JaHHBIX TOUKAX;
—onpenensaTb 1o rpaduky cBoiicTBa (yHKUMU (HYJIH, MPOMEXKYTKH 3HAKOMO-CTOSHCTBA,
MIPOMEXKYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAUMEHBIIINE 3HAYCHUS U T. 11.);
—CTpPOUTh JCKU3 Trpaduka (yHKIUHU, YIOBIETBOPAIOIICH MNPUBEAEHHOMY HaOOpy YCIOBUMI
(MpOMEXyTKM BO3pacTaHusl W YObIBaHMS, 3HAYeHHE (GYHKIUMM B 3aJaHHOW TOYKE, TOYKH
SKCTPEMYMOB, ACUMNIMOMbL, HYAU QYHKYUU u m. 0.);
—onpedenams 3HaueHue QYHKYuu no 3HA4YeHUr) apeymMeHma npu pasiuyHulX cnocobax 3a0aHus
dynryuu;
—cmpoums epaguru U3y4eHHbIX GYHKYULL,
—pewams ypasHeHus, npocmeluiue CUCmemvl YPAGHEeHUll, UCNONb3YS C8OUCMBA (HYHKYUL U UX
epaghuxu.
B noBceqHeBHOM KU3HU U NPU U3YYEeHUM APYTrUX Y4eOHBIX MPeAMETOB:
—OmpeneisaTh Mo TpaduKaM U UCHONb308aMb O peuleHus NPUKIAOHbIX 3a0ay CBOWCTBA
peasIbHBIX MPOIECCOB U 3aBUCUMOCTEH (HAWOOJbIIME U HAUMEHBLINE 3HAYCHUS, MPOMEXKYTKHU
BO3pacTaHusd W YOBIBaHUSA, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMNMOMmMbI, TEPUOI U T. IL.),
UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPaKTUYECKOW CUTYaIINU;

DJieMeHTbl MAaTeMATHYeCKOr0 AaHAJIH3A

—OmnepupoBaTh MOHATUAMU: MPOU3BOAHAS (PYHKIIMK B TOUYKE, KacaTtenbHas K rpaduky QpyHKINU,
MPOU3BOHAS (PYHKIINH;

—OMpeesITh 3HaYeHHE MPOU3BOJHONW (YHKIIMM B TOYKE IO H300paKEHUIO KacaTelbHOM K
rpaduky, IpOBEIEHHON B 3TOM TOUKE;

—8bIYUCTIAMb NPOU3BOOHYIO OOHOYNIEHA, MHO20UNIeHA, K8AOPAMHO20 KOPHS, NPOUIBOOHVIO CYMMbl
dynryuii;

—8bIYUCTIAMb NPOUIBOOHBLE DTIEMEHMAPHLIX QYHKYUL U UX KOMOUHAYUL, UCNONIb3YA CNPABOUHbBIE
mMamepuansl,

—pemiaTh HECIOXKHbBIE 33/1a4ydl Ha MPUMEHEHHUE CBSI3U MEXIY MPOMEXYTKaMH MOHOTOHHOCTH U
TOYKAMH JKCTpeMyMa (YHKIUH, C OJHOM CTOPOHBI, U MPOMEXKYTKaMU 3HAKOMOCTOSIHCTBA U
HYJISIMU TIPOU3BOTHON ATOW (PYHKIIUH — C JAPYTOH;

—uccredosamsv QYHKYUU HA MOHOMOHHOCMb, HAXOOUMb HAUOObULUE U HAUMEHbUUE 3HAYEHUS
@dyHxkyuil, cmpoums epagpuku  MHO2OUNIEHO8 U  HPOCMbIX  PAYUOHANLHLIX — (QYHKYUll ¢
UCNONIL30BAHUEM ANNAPAMA MAMEMAMULECKO20 AHAIU3.

B noBceqHeBHOM KU3HU U NIPU U3YYEeHUM APYTUX Y4eOHBIX MPeAMETOB:

—TII0JIb3YACH rpaprkaMu, CpaBHUBATH CKOPOCTH BO3pacTaHus (pOCTa, MOBBIIICHUS, YBETHUYCHUS U
T. 1.) UJIM CKOPOCTH yObIBaHUs (MaJeHUs, CHU)KCHUS, YMEHBIICHHS U T. I1.) BEJIMYMH B pPeajbHbIX
npoleccax;



—COOTHOCHTh TpauKH peajbHBIX NPOIECCOB W 3aBUCHMOCTEH C WX OINHCAHHSIMH,
BKITIOYAIOIIUMH XapaKTEPUCTUKU CKOPOCTH U3MEHEHUs (OBICTPBIN pOCT, TUIABHOE IMOHIKEHHE U T.
I.);

—WUCIIOJIB30BaTh TpaMKU PeabHBIX MPOLECCOB IS PEIICHUS HECIOKHBIX TPUKIIAIHBIX 3a7a4, B
TOM YHCJIC OTPEIeIsisl 1O rpaduKy CKOPOCTh X0/1a MPOIECca;

—pewams NPUKIAOHble 3a0adu U3 OUOI02UU, PUIUKU, XUMUU, IKOHOMUKU U OpYeUX Npeomemos,
CBA3AHHBIE C UCCIe008AHUEM XAPAKMEPUCTIUK PEATbHBIX NPOYECCO8, HAXOMCOCHUEM HAUOOIbULUX
U HAUMEHbWUX 3HAYEHUU, CKOPOCMU U YCKOpeHUus U m. N., UHMepnpemupo8ams NOLYYeHHbIE
pe3ynibmamei.

CraTucTHKA ¥ TeOpHUs BEPOSATHOCTEM, JIOTHKA 1 KOMOMHATOPUKA

—OnepupoBaTh OCHOBHBIMH OIHMCATEIILHBIMU XapaKTEPUCTHKAMU YHCIOBOTO Habopa: cpeaHee
apudMeTHIecKoe, MeTnaHa, HanOoJIbIlIee M HANMEHBIIICEe 3HAYCHUS,

—OIEepPHUPOBATh TOHSATHSIMH: YaCTOTa M BEPOSTHOCTh COOBITHS, CIy4YailHBIN BBIOOD, OIBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

—BBIYUCIISATH BEPOSITHOCTU COOBITHIA HA OCHOBE TOACUYETA YHCIIa UCXO/IOB;

B noBceHeBHOI1 ;KM3HU U NPU U3YYe€HHUH IPYTUX NMPEAMETOB:

—OIICHUBATh, CPABHUBATH U GbIULC/IAMb B MIPOCTHIX CIIyYasX BEPOSATHOCTH COOBITHH B peasibHOU
KHU3HH,

—YHTaTh, COMIOCTABIISAThH, CPABHUBAThH, HHTEPIIPETUPOBATH B MMPOCTHIX CIyYasX peabHbIC JaHHBIC,
Npe/ICTaBJICHHBIC B BUE TAOJIHII, IUarpamMmm, TpapuKoB;

—8blOUpamsv n0OX00suUe Memoobl NPeoCmasieHus U 00pabOmMKU OAHHBIX,

—YyMemb peuiams HeCl0JCHble 3a0a4u HA NPUMEHEHUEe 3aKOHA OONbUUX YUcel 8 COYUONO2Ul,
CMpaxosanuu, 30pasooXpameHuy, obecneyeHuu 0Oe30NaACHOCU HACENeHUsl 6 YPe38bluAlHbIX
CUMyayusix.

TexcToBbBIE 3a1a4H

—Pemate HeCI0XKHBIE TEKCTOBBIC 3a/1a4H PA3HBIX THIIOB,

—8blOUPAMb ONMUMANLHBLU MEMO0 PeueHUs 3a0ayl, paccCMampusds paziuiHble Memoobl;

— aHAJIM3UPOBATh YCIIOBHUE 33]1a4d, CTPOUTH JUIS €€ PEIICHUs] MaTEMAaTUICCKYIO MOJIEITb,
—OHUMAaTh W HCIOJB30BAaTh Ui PEHICHHS 3aJa4d WHQPOPMAIHUIO, TPEACTABICHHYIO B BHUJIC
TEKCTOBOM M CUMBOJIBHOM 3aIKCH, CXeM, TaOJIHII, TUarpamMmm, TpagKoB, PUCYHKOB;

— ICHCTBOBATH IO AITOPUTMY, COJIEPIKAIIEMYCSI B YCIIOBUH 3a]1a4H;

— HMCIOJIB30BATh JIOTUYECKHUE PACCYIKACHUS TPU PEIICHUH 3a]1a4H;

—paboTaTh ¢ U30BITOYHBIMH YCIIOBUSIMH, BHIOMpAs U3 BCel MHPOPMALIMU JaHHBIC, HEOOXOIUMBIC
JUTSL PEeUICHUS 3a]1auu;

—OCYIIECTBIIATH HECIOXHBIH TIepeOop BO3MOKHBIX PEIICHHUH, BHIOMpas U3 HUX ONTUMAIBHOE 110
KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBUH;

—aHAJIM3UPOBaTh W HMHTEPIPETUPOBATH IMOJYUYCHHBIC PEUICHHUS B KOHTEKCTE YCJIOBUS 3aJlauH,
BBIOMPATH PEIICHUS, HEe TIPOTUBOpPEYAIEC KOHTEKCTY;

—pemarthb 3aJja41 Ha pacy€T CTOMMOCTH TIOKYTIOK, YCIIYT, IO€3/I0K H T. II.;

—pemarh HECJIOXXHBIC 3allaud, CBS3aHHBIE C JIOJICBBIM Yy4YaCTHEM BO BIIQJICHUU (UPMOI,
NpENPUITHEM, HEIBUKHUMOCTBIO;

—pemarh 3aJa4dl Ha TPOCThIC TMPOIEHTHI (CUCTEMBbI CKHJIOK, KOMHCCHUH) M Ha BBIYHCIICHHE
CJIOXKHBIX TPOIIEHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPEIAUTOB U HITOTEK;

—pemarh TNpaKTHYECKUE 3a7add, TPEOYIOIINE HCIONb30BaHUS OTPHIATEIBHBIX YHCEN: Ha
OTpENIeIICHUEe TEeMIIEPAaTyphl, IOJOKEHUSI Ha BPEMEHHOW OCH (0 Hamied 3pbl W TOCe),
ITyOHHBI/BBICOTHI, HA IBM)KCHHE ICHEKHBIX CPEACTB (TIPUXO0A/pacxoa) UT. 11.;

—HMCHOJIb30BATh MOHATHE MacmTala Ui HaXOKICHUS PACCTOSHHUHM W JUTMH Ha KapTax, IUlaHax
MECTHOCTH, IJIAaHaX IMOMEIEHHI, BBIKPOWKAX, P paboTe Ha KOMIIBIOTEPE H T. IT;

— OIMCHIBATH OTJICBHBIC BBIJAIOIINECS PE3YJIbTATHI, MIOJYYCHHBIC B X0/I€ PA3BUTUSI MAaTEMATUKU
KaK HayKH;

—3HaTh NPUMEPbl MATEMaTHYECKUX OTKPBITUH W WX aBTOPOB B CBS3H C OTEYECTBEHHOW W
BCEMHUPHOW HUCTOPHEH; npeocmasisimes 6KIA0 6blOAIOWUXCS  MAMEMAMUKO8 6 pazeumue
MAMeMamuKy U UHbIX HAYYHbIX 0Oaacmell,



— IMOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu;

— MNPUMEHATh W3BECTHBIE METOJbI TPH PEUICHWH CTAHIAPTHBIX U  HECMAaHOAPMHbIX
MaTeMaTHYeCKHX 3a1ad;

—3aMe4yaTh M  XapaKTepu30BaTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B  OKPYIKaIOIICH
IeNCTBUTEIHLHOCTH

JJieMeHTHI TEOPHMH MHOKECTB M MAaTEeMATHY€CKOM JIOTUKH
— CBO0OOIHO onepI/IpOB.aTr,1 MOHATUSAMH: MHOXECTBO, IYyCTO€, KOHEYHOEC U OCECKOHEYHOE
MHOXECTBA, 3JIEMEHT MHOXXECTBA, IMOJIMHOXKECTBO, IEpeceUcHUue, OOBCAMHCHHE M Pa3HOCTh
MHOKECTB;
— MPUMEHSATh YHUCJIOBBIE MHOXXECTBA Ha KOOPJAMHATHOW MPSAMOM: OTPE30K, HWHTEPBA,
MOJIYMHTEPBAJ, MPOMEXYTOK C BBIKOJIOTOM TOYKOM, Tpaduueckoe MpeacTaBICHUE MHOXECTB Ha
KOOPJIMHATHOM TIJIOCKOCTH;
— MPOBEPATH MPUHAIJICIKHOCTD JIEMEHTa MHOYKECTBY;
— HaXOJWTh NIEPECCUCHUE U O0BEAMHEHNE MHOKECTB, B TOM YHCJIEC MPECTABICHHBIX rpadUIeCKh
Ha YKCIIOBOM MPSAMOM M HAa KOOPAMHATHOM TJIOCKOCTH;
—3a/1aBaTh MHOXKECTBA MIEPEUNCIICHUEM U XapaKTEPUCTHUCCKUM CBOHCTBOM;
—ONEPHUPOBATh TOHATHUSAMH: YTBEPIXKICHUE, OTPHUIAHWE YTBEP)KICHUS, WCTUHHBIE W JIOXKHBIC
YTBEP)KICHHS, PUYNHA, CJICICTBHE, YACTHBIN CITy4ai 00IIero YTBEpKAEHUS, KOHTPIIPUMED;
—IPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKICHUS SISl 00OCHOBAHUS UCTUHHOCTH YTBEPKICHUH;

B noBceHeBHOI JKU3HU U MIPH U3YYEHUH APYTUX NMPeIMeTOB:
—HWCIIOh30BaTh YHCJIOBBIE MHOXKECTBA Ha KOOPJMHATHOMW TMPSAMOH W Ha KOOPAWMHATHOM
MJIOCKOCTH JIJISl OTIMCAHUS PEAIbHBIX MPOIECCOB U SIBJICHU;
—POBOJIUTH JOKA3aTEIbHBIE PACCY)KICHHSI B CUTYyaIlUsAX MMOBCEIHEBHOW >KM3HU, TPU PEIICHUH
3a/1a4y U3 JPYrux MpeIMETOB;

Yucia u BbIpaKeHUs
—CB00OIHO OmEepUpOBaTh MOHATUSMU: HATypalbHOE YHMCIIO, MHOXKECTBO HATYpaJbHBIX YHUCEIl,
[eJI0€ YHCII0, MHOXECTBO LIENBIX YHCel, OOBIKHOBEHHAs! APOOb, NecATUYHAs ApOOb, CMEIIAHHOE
YHCII0, PAIIMOHATIBHOE YHMCIIO, MHOXKECTBO PAllMOHAIBHBIX YUCEIl, UPPAIIMOHATILHOE YHCII0, KOPEHb
CTENEeHH W, JEHCTBUTENIbHOE YHCIO, MHOXKECTBO JCHCTBUTEIBHBIX YHCET, TeOMeTpuYecKas
MHTEPIIpEeTalNs HaTypalbHbIX, LEIbIX, PAIIHOHATBHBIX, NEHCTBUTENBHBIX YHCET;
—IOHUMATh U OOBSICHATH PA3HUILY MEXKIY MO3UIIMOHHON M HEMO3WIIMOHHON CHCTEMaMHU 3aluCy
YHCell;
—EPEeBOJUTH YUCIIA U3 OJIHON CHCTEMBI 3alMCH (CUCTEMBI CUUCIICHHS) B IPYTYIO;
— IOKa3bIBaTh U MCIOJIb30BaTh IPU3HAKHU JEIMMOCTH, CYMMBI M POU3BEICHUS MIPU BBINOJIHEHUN
BBIUHCIICHUH U pPellIeHUU 3a7ay4;
— BBIMOJIHATH OKPYTJICHHE PAllMOHANBHBIX U UPPALIMOHATIBHBIX YHCEN C 3aJaHHOW TOYHOCTHIO;
—CpaBHMBATh JIEHCTBUTENIbHBIC YUCIIA PA3HBIMH CIIOCO0aMU;
— YNOpsIIOUMBaTh YHWCIA, 3alMCaHHble B BUIEC OOBIKHOBEHHON M AECATUYHOW IpoOH, yucia,
3aMKCaHHBIEC C UCTIONIb30BaHUEM apu(METHIECKOT0 KBaPATHOTO KOPHSI, KOPHEH cTerneHu OoJiblie
BTOpPOIi;
—mnaxoautb HOJI 1 HOK pa3ubiMu cioco6amMu 1 UCIIOJIB30BaTh UX MPHU PEIICHHUH 337124,
—BBIMOJHATh BBIYMCICHUS U TNpeoOpa3oBaHUs BBIPAKEHUN, COJAEpXKAIIMX JACHCTBUTEIbHBIC
YHClia, B TOM YHCIie KOPHU HAaTYpaJIbHBIX CTEICHEH;
—BBINIOJIHATh CTAHAAPTHBIE TOXAECTBEHHbIE MNPEOOpa3OBaHUs TPUTOHOMETPUUECKHX,
Jorapu(pMUUECKUX, CTETIEHHBIX, HPPALIMOHANBHBIX BHIPAKEHUH.

B noBceHeBHOM KU3HM M IPH U3YYEHHHU APYTUX NMPeIMETOB:
—BBINIONHATE U OOBSACHATH PE3yJbTaThl CPaBHEHHS PE3yJbTATOB BBIYMCICHUN NpU pEIICHUU
MPAKTUYECKHUX 3a7]a4, B TOM 4YHClie TPUOMMKEHHBIX BBIUMCICHUN, UCIIONIB3YS pa3Hble CIOCOObI
CpaBHEHUM;
—3aMuchIBaTh, CPABHUBATH, OKPYTJISAThH YUCIOBHIC IaHHBIC;



—MHCIOJIb30BaTh PEalibHbIE BETUUYUHBI B PA3HBIX CUCTEMaX U3MEPEHUS;
—COCTaBIIATh M OLEHUBATh pPa3HbIMU CIOCOOAMU YHUCIIOBbIE BBIPAKEHHUS TPU PEIICHUU
MPAaKTUYECKUX 3a7a4 U 3a7a4d U3 JPYTUX Y4EOHBIX MPEeIMETOB.

YpaBHeHMsI M HEPABEHCTBA
—CB00OIHO OnEepUpOBaTh MOHATHSIMH: YpPaBHEHHE; HEPABEHCTBO; PAaBHOCUIIbHBIC YPaBHEHUS U
HEPAaBEHCTBA; ypaBHEHHUE, SBISIOLIEECS CJEACTBUEM JPYroro ypaBHEHHUS;, YpaBHEHUS,
pPaBHOCUJIbHBIE HA MHOXKECTBE; PABHOCHIIbHBIE TPE00pa30BaHusl ypaBHEHHIA;
—pelaTh pa3Hble BUIbl YpPaBHEHHH M HEPABEHCTB M UX CHCTEM, B TOM YHCJIE HEKOTOpHIE
YpaBHEHUS TPEThEW U 4eTBEPTON CTENEHEH, APOOHO-pallMOHANIbHBIE U UPPALIMOHATILHBIE;
—OBJAJIeTh OCHOBHBIMHM THUIIAMU TOKAa3aTENbHBIX, JOrapu(MHUUYECKUX, HPPALUOHAIBHBIX,
CTETNICHHBIX YPaBHEHUN M HEPABEHCTB M CTAaHAAPTHBIMU METOJAMH UX PEIICHUN M MPUMEHSITh UX
IIPU PEIICHUU 3a]1a4;
—IPUMEHTH TeopeMy besy K peleHuo ypaBHeHu;
—IPUMEHSTh TeopeMy Bueta [1s perieHnss HeKOTOPBIX YpaBHEHUI CTENEHHU BhIIIE BTOPOIA;
—TIOHUMATh CMBIC]I TEOPEM O PAaBHOCUIILHBIX M HEPABHOCHUIIBHBIX MPEe0Opa30BaHUSAX YPAaBHEHUN U
YMETb UX JI0Ka3bIBATh;
—BJIaJIETh METOJAaMU DPELICHUS ypaBHEHH, HEPaBEHCTB U MX CHCTEM, YMEThb BHIOMpATh METO]
pelieHus 1 000CHOBBIBaTh CBOW BBIOOD;
—MHCIONIb30BaTh METOJ] HWHTEPBAJOB JJIs pEIICHUS HEPaBEHCTB, B TOM 4YHCIIEe JpOOHO-
paloHaIbHBIX U BKIIIOYAIOIIUX B c€0s1 HppallOHATbHbBIC BBIPAXKCHHUS,
—pematy anreOpanyeckue YpaBHEHHSI W HEpPaBEHCTBA U HUX CHCTEMbl C MapaMeTpaMu
anredpandeckuM U rpa@uueckuM MeTo1aMu;
—BJIaJIETh PA3HBIMU METOJAMH JJOKA3aTEIbCTBA HEPABEHCTB;
—peniaTh ypaBHEHHUS B LEJbIX YUCIAX;
—un300pakaTh Ha IUIOCKOCTH MHOXKECTBA, 3aJaBacMble YpPaBHEHHUSIMH, HEPAaBEHCTBAMH U HX
CUCTEMaMHU;
—CBOOO/IHO HCIIOIB30BATh TOXKAECTBEHHbIE MPeoOpa30BaHuUs MIPU PEIICHUH YPAaBHEHHUM U CUCTEM
YpaBHECHUH;
B noBceiHeBHOM KU3HM M NIPH U3YYEHHHU APYTUX NMPeIMETOB:
—COCTaBJISITh U pellaTh YpaBHEHUs, HEPABEHCTBA, UX CHCTEMbI IPU PEIICHUU 3a/1ad U3 IPYrHX
y4eOHBIX MPEIMETOB;
—BBIMIOJIHATh OLEHKY MPaBAONoa00Us pe3yibTaToOB, MOJNyYaeMbIX IMPHU PEIICHUU Pa3IHYHBIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM, MIPH PEIICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;
—COCTaBJISITh W peliaTh YpPaBHEHHMsI W HEPaBEHCTBA C MapaMeTpaMH NpH pEIIeHUU 3adad M3
JIPYTUX y4eOHBIX MPEAMETOB;
—COCTaBJISITh ypaBHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, OMUCHIBAIOUINE PEAbHYIO0 CUTYaIUIO
WM NIPUKJIAIHYIO 33]1a4y, UHTEPIPETUPOBAThH OTyUYEHHBIE PE3YIbTaThI;
—MHCIIONIb30BaTh MPOTpaMMHBIE CPEACTBAa IPH PELICHUH OTICNIbHBIX KJIacCOB YypaBHEHUH U
HEPABEHCTB.

DOyHKUUHA

—BJAJCTh TOHITHAMHU: 3aBUCUMOCTb BEJIMYWH, (DYHKIMS, apryMEHT W 3HA4YeHHE (QYHKIIHH,
00J1acTh OmpenereHUusT W MHOXECTBO 3HAYCHUH (YHKIMU, TpaduK 3aBUCHUMOCTH, Tpaduk
byHKIMKH, HyIHM QYHKIUA, TTPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHWE HA YHUCIOBOM
MIPOMEKYTKE, yOBIBAaHHME HA YHCJIOBOM IPOMEXKYTKE, HAMOOJbINEE W HAWMMEHBINCE 3HAYCHUS
(GYyHKIIMM HAa YUCJIOBOM IMPOMEXYTKE, Mepuoandeckas (yHKIHs, Mepuoia, 4€THas W HE4YETHAsS
(GyHKIMH, YMETh IPUMEHSTh 3TH MOHATHUS MIPU PEIICHUN 33/1a4;

— BJIAJICTh TIOHATUEM: CTENeHHas (YHKIHS; CTPOUThH €€ IrpaduK W YMETh NMPUMEHATH CBOWCTBA
CTENEeHHOHN (YHKIIMH MPU PEIICHUH 3a7a4;

— BJIaJICTh TIOHATHSAMU: TOKa3aTelbHas (YHKIHs, DKCIIOHEHTAa; CTPOUTh MX rpadUKH U YMETh
MIPUMEHSATH CBOWCTBA IMOKA3aTeIbHON (DYHKIIUU MTPU PEIICHUHN 3a/1a4;

—BJIAJIETh TOHATHEM: Jorapupmuueckas (yHKIHS, CTPOUTh €€ rpaduK W yMeTb NMPUMEHATH
CBOMCTBA Jorapu(MUIeCcKor (PYHKITUU TIPH PEIICHUU 3a]1a4;



— BIIQJIETh MOHSATHEM: TPUTOHOMETpUYECKUE (DYHKIUU; CTPOUTH UX TpapUKU U yMETh MPUMEHSATH
CBOIICTBa TPUTOHOMETPUUECKHUX (QYHKIUI MPU pEeLICHUH 3a/1a4;

— BIIAJIETh MOHATHEM: 00paTHas (PYHKIIHS; IPUMEHSATh 3TO MOHATHE TPU PEILICHUH 3a7a4;
—OpPUMEHSTh TpU pEeUIeHHH 3a7ad CBOWCTBAa (YHKIMI: YETHOCTb, MEPUOAUYHOCTD,
OTPaHUYEHHOCTB;

— MPUMEHSIThH NP PEHICHUHU 3a]1a4 peoOpa3oBaHusi rpa@uKoB (YHKIIHIA;

—BIAICTh MOHATHSMH: YUCIIOBBIC IMOCIIEIOBATEIbHOCTH, apu(MeTHyecKas U TeoMeTpuyecKas
MIPOTrPeCcCui;

— MPUMEHSTh IPU PELICHUH 3aJad CBOMCTBA M MPU3HAKU apU(PMETUYECKON M reoMeTpHUIecKOon
MPOTPECCHiL;

B noBceqHeBHOM KU3HU U NIPU U3YYEeHUM APYTUX Y4eOHBIX MPeAMETOB:

—OompenenarTh Mo rpagukaM M HCIOJNb30BaTh A PEIICHUs NPUKIAAHBIX 3a7ad CBOWCTBa
peasIbHBIX MPOIECCOB U 3aBUCUMOCTEH (HAWOOJbIIME UM HAUMEHBLINE 3HAYCHUS, MPOMEXKYTKHU
BO3pacTaHusd U YObIBaHUS, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHUMMTOTHI, TOUYKH Ieperuoa,
NEPUO U T. I1.), MHTEPIPETUPOBATH CBOICTBA B KOHTEKCTE KOHKPETHON MPAKTHUECKON CUTYaIuH;
—ompenenarb Mo rpadukaM MPOCTEHUIINE XapaKTEPUCTHUKU TEPUOJUUYECKUX TMPOIECCOB B
OHOJIOTUH, SKOHOMHKE, My3bIKE, PAJIUOCBSI3U U T. M. (AMIUIUTYAA, IEPUOA U T. II.).

DJieMeHTbl MAaTeMATHYeCKOr0 AaHAJIH3A

—BIIQJIETh TOHATHEM: OECKOHEUHO YObIBalolasi TeoMeTpUyecKass IMporpeccus H YMEThb
MPUMEHSTD €r0 IPU PEIlIeHUH 3a7a4;

— MPUMEHSITD JUIsl pEIICHUS 3a/1a4 TEOPHUIO MPEIETIOB;

—BIaIETh MOHATUAMU: OECKOHEYHO OOJBIINE YHCIOBBIE MOCIEIOBATEIILHOCTH U OECKOHEYHO
MaJible YHCJIOBBIE MOCIE0BATEIbHOCTH; YMETh CPAaBHUBATh OECKOHEYHO OOJbIINE U OECKOHEUHO
MaJible MOCIeI0BaTEeIbHOCTH;

— BIIQJIETh MOHATUSIMU: IPOU3BOIHAS (DYHKIIMU B TOUKE, MPOU3BOAHAS (DYHKIINU;

— BBIYHCIIATH MPOU3BOAHBIE JIEMEHTAPHBIX QYHKIUN U UX KOMOUHAIUH;

—HCCleIoBaTh PYHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI;

—CTpOUTH TpadUKH U MPUMEHATh UX K PEHICHHIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;

—BJIaJICTh MOHATHEM: KacaTelbHasl K rpaduKy (QYHKIHH;, YMETb MPUMEHATH €r0 MPHU PEIIeHUU
3ajady;

—BJIaJICTh MOHATUSIMU: TIepBOOOpa3Hasi, OnpeaeaEHHbIA HHTETpall;

—npuMeHsITh Teopemy Hpiorona—IJleitOnuia u e€ cneAcTBys s pelIeHUs 3a/1a4;

B noBceqHeBHO KU3HU U NIPU U3YYEHUH APYTUX Y4eOHBIX MPEAMETOB:

—pemiath NPUKIAAHbIE 3aJa4d U3 OuoNorud, (PU3MKW, XUMHH, SKOHOMHUKHA M JPYTUX
IPEIMETOB, CBSI3aHHBIE C HCCIEIOBAHUEM XapPAKTEPUCTUK MPOIECCOB, MHTEPIPETHPOBATH
MOJTyYEHHBIE PE3yIbTATHI.

KomOuHaTopuka, BeposiTHOCTb U CTATUCTUKA, JIOTUKA U Teopus rpagos
—OmnepupoBaTh OCHOBHBIMU  OIKCATENBHBIMU  XapaKTEpUCTUKAMU  YHCJIOBOrO  Habopa;
MOHSTUSMHU: TeHepabHasi COBOKYIHOCTh U BHIOOPKA;

—OMNEepUpOoBaTh MOHATUSMHU: YacTOTa M BEPOSATHOCTb COOBITUS, CyMMa U IPOU3BEACHUE
BEPOATHOCTE; BHIYUCIISATH BEPOSATHOCTU COOBITHI Ha OCHOBE MOJCUETA YK CIIa HCXO/I0B;
—BJIaJIETh OCHOBHBIMHU MOHATUAMU KOMOMHATOPUKHU U YMETh MPUMEHSATh X IIPU PEILICHUU 3a7a4;
—HMETh Ipe/ICTaBIeHHE 00 OCHOBAaX TEOPUU BEPOSITHOCTEH;

—HMEeTh TPEJCTABICHWE O JUCKPETHBIX U HEMPEepPhIBHBIX CIy4YallHBIX BEJIUYMHAX U
pacrpeieNieHusIX, 0 He3aBUCUMOCTHU CITy4YailHbIX BEJTMYHH;

—HMETb MPEJICTABICHUE O MATEMAaTUYECKOM OXKMJIAHUU U TUCTIEPCUU CIIyYalHbBIX BEJTUYUH;
—HMETh IPEJCTABICHUE O COBMECTHBIX PACIPEIEICHUIX CIy4aliHbIX BEJIHMYMH;

—IOHUMATh CyTh 3aKOHA OOJIBIINX YHCEN U BHIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;



—HWMETh TpPEACTAaBIEHHE O HOPMAJIbHOM pacCHpelelieHMH M M[pUMepax HOPMalbHO
pacnpeeNEHHBIX CIIyYaliHbIX BEJTUYUH;
—HMEeTh IPEJCTABICHUE O KOPPEISIUU CITyYalHbIX BEIHUNH;
—OpPUMEHSTh TpU peUIeHHH 3a7ad CBOWCTBAa (YHKIMI: YETHOCTb, MEPUOAUYHOCTD,
OTPaHUYEHHOCTB;
— MPUMEHSITH NP PEHICHUHU 3a]1a4 peoOpa3oBaHusl rpa@UKoB (YHKIIHIA;
—BIAITh MOHATHSMH: YUCIIOBBIE IMOCIIEIOBAaTEIbHOCTH, apu(MeTHyecKkas U TeoMeTpuyecKas
MIPOTrPEeCcCui;
— MPUMEHSTh IPU PELICHUH 3aJa4 CBOMCTBA M NMPU3HAKU apU(PMETUYECKON U reoMeTpHUuecKOon
MPOTPECCHil;

B noBceqHeBHOM KU3HU U NIPU U3YyYE€HUM APYTUX Y4eOHbIX MPeAMETOB:
—OompenenarTh Mo rpagukaM M HCIOJNb30BaTh AJS PEIICHUs NPUKIAAHBIX 3a7ad CBOWCTBa
peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH (HAWOOJbIIME UM HAUMEHBLINE 3HAUCHUS, MPOMEXKYTKHU
BO3pacTaHusd U YyObIBaHUS, NPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMMTOTHI, TOUYKH Ieperuoa,
NEPUO U T. I1.), HHTEPIPETUPOBATH CBOICTBA B KOHTEKCTE KOHKPETHON MPAKTHUECKON CUTYaIuH;
—ompenenarb Mo rpadukaM MOPOCTEHUIINE XapaKTEPUCTHKU TEPUOJUUYECKUX TMPOIECCOB B
OHOJIOTUH, SKOHOMHKE, My3bIKE, PaJIUOCBSI3U U T. 1. (AMIUIUTYAA, IEPUOA U T. II.).

DJIeMeHTbl MaTeMATHYeCKOr0 aHAIU3a
—Brnagerr mnonsiTHeM: OeckOHEYHO YyOBbIBalOL[ash TeOMeTpUYecKkass MpOrpeccusi U YMeTh
MPUMEHSTD €r0 IPU PEIlIeHUH 3a7a4;
— MPUMEHSITD JUIsl pEIICHUS 3a/1a4 TEOPHUIO MPEIETIOB;
—BIAIeTh MOHATUAMU: OECKOHEYHO OOJBIINE YHCIOBBIE MOCIEIOBATEIILHOCTH U OECKOHEYHO
MaJible YHCJIOBBIE MOCIEI0BATEIbHOCTH; YMETh CPAaBHUBATh OECKOHEUHO OOJNbIINE U OECKOHEUHO
MaJible MOCIeI0BaTEeIbHOCTH;
— BIIAJIETh MOHATUSIMU: IPOU3BOIHAS (DYHKIIMHU B TOUKE, MPOU3BOAHAS (DYHKIINU;
— BBIYUCIISATH MPOU3BOAHBIE JIEMEHTAPHBIX QYHKIUN U UX KOMOUHAIIUH;
—HCCNIeIoBaTh PYHKIIMH HA MOHOTOHHOCTh M SKCTPEMYMBI;
—CTpOUTH TpadUKH U MPUMEHATh UX K PEHICHHIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;
—BJIaJICTh MOHATHEM: KacaTelbHasl K rpaduKy (QYHKIHH;, YMETb MPUMEHATb €r0 MPHU PEIIeHUU
3ajady;
—BJIaJICTh MOHATUSMU: TIepBOOOpa3Hasi, OnpeaeaEHHbIA HHTETpall;
—npuMeHsITh Teopemy Hpiorona—IJleitOuuia u e€ cneAacTBys sl pEeLICHUS 3a/1a4;

B noBceqHeBHOM KU3HU U NIPU U3YyYE€HUM APYTUX Y4eOHbIX MPeAMETOB:

— pemate MNPUKJIAAHbIE 3a7aud U3 OHoJOruu, (U3MKH, XUMHUU, SKOHOMHKH U JPYTHX
MPEIMETOB, CBSI3aHHBIE C MCCIEAOBAHUEM XapaKTEPUCTHK IPOLIECCOB, HMHTEPIPETUPOBATH
MOJTy4YEeHHBIE PE3YJIbTATHI.

KomOunaTopuka, BeposiTHOCTb M CTATHUCTUKA, JIOTUKA U Teopus rpagos
—OmnepupoBaTh OCHOBHBIMU  OIKCATENBHBIMU  XapaKTEpUCTUKAMU  YHCJIOBOrO  Habopa;
MOHSTUSMHU: TeHepabHasi COBOKYIHOCTh U BBIOOPKA;
—OMNEepUpOBaTh TMOHATUSMHU: YacTOTa M BEPOSATHOCTb COOBITUS, CyMMa W IPOU3BEACHUE
BEPOATHOCTE; BHIYUCIISATH BEPOSATHOCTU COOBITHI Ha OCHOBE MOJCUETA YK CIIa HCXO/I0B;
—BJIaJIETh OCHOBHBIMU MOHATUAMU KOMOMHATOPUKHU U YMETh MPUMEHSATH X MPU PEILICHUU 3a7a4;
—HMETh MpeJICTaBIeHHE 00 OCHOBAaX TEOPUU BEPOSITHOCTEH;
—MWMEeTh TPEJCTABICHWE O JUCKPETHBIX U HENPEepPhIBHBIX CIy4YallHBIX BEIUYMHAX U
pacnpesieNieHusIX, 0 He3aBUCUMOCTHU CITyYailHbIX BEJTMYHH;
—HMETb MPEJICTABICHUE O MATEMAaTUYECKOM OXKUJIAHUU U JUCTIEPCUU CIIyYalHbBIX BEJITUYUH;
—HMETh NPEJCTABICHUE O COBMECTHBIX PACIPEIEICHUIX CIyYaliHbIX BEJIUYUH;
—IOHUMATh CyTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
—HWMETh TpPEACTAaBIEHUE O HOPMAJIbHOM pacCOpelelieHMH M M[pUMepax HOPMalbHO
pacnpeeNEHHBIX CIIyYaliHbIX BEJTUYUH;
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—HUMCTb IPCACTABJICHUC O KOPPCIIALUU CJ'Iy‘I&fIHBIX BCJINYHH,

B noBceHeBHOI JKU3HU U MIPH U3YYEHUH APYTUX NMPeIMeTOB:
—BBIYUCIIATH WIH OLICHUBATh BEPOSITHOCTH COOBITHI B peaIbHOM JKU3HU;
—BBIOMPATh METO/IBI TTOIXO/ISIIETO MPECTABICHUS U 00paOOTKH JaHHBIX.

TekcTOBBIC 324U
— Pemrath paszHble 3a/1a4u OBBIIICHHON TPYIHOCTH;
— aHAJIM3UPOBATh YCJIOBHE 3a7a4d, BHIOMPATh ONTHMAJIBHBIA METOJ pEIICHHS 3aadH,
paccMaTpuBas pa3JInIHbIC METO/IbI,
— CTPOUTH MOJICNIb PEIICHHsI 3aJlayd, MPOBOJUTH JOKA3aTeIbHBIC PACCYXKICHHUS TPH PEIICHUH
3a7a4H;
— pemaTh 3a/1a4u, TpeOyromye nepedopa BApUaHTOB, MPOBEPKH YCIOBHM, BRIOOPA ONITUMAIBLHOTO
pe3yibTaTa;
— aHAJIM3UPOBATh W MHTEPIPETUPOBATH TOJYYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBHS 3aadH,
BBIOMPATH PEIICHUS, HE IPOTUBOPEYAIINE KOHTEKCTY;
—EepeBOUTh TMPU PEIICHUM 3a7adyd HHPOpMaUI0 W3 OAHOW (OPMBI 3allMUCH B JPYTYIO,
WCITIONIB3YS IPH HEOOXOIUMOCTH CXEMBbI, TAOJIUIIBI, TPa)UKH, THArPaMMBI.

B noBceHeBHOI :KU3HU U MIPH M3YYeHUH APYTUX NMPeIMeTOB:

— pemiaTh IPAKTUYECKHUE 3aa91 U 33/1a4d U3 JIPYTUX MPEIMETOB.

HcTopusi 1 MeTOAbI MATEMATHKHI
— HmeTh npencTaBieHne 0 BKIIAJIE BBIIAOIIUXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKU;
— IMOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu;
— HMCTOJB30BaTh OCHOBHBIE METOBI JI0KA3aTeIbCTBA, MPOBOIUTH JI0KA3aTEIHCTBO U BBITIOJHATH
OTIPOBEPIKEHUE;
— NMPUMEHSITh OCHOBHBIE METO/Ibl PEIICHHs] MAaTEMaTHIECKUX 3a]1a4;
—Ha OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJAE XapaKTEPHU30BaTh KpPacoTy H
COBEPIICHCTBO OKPYKAIOIIEr0 MUPa U POU3BECHUN UCKYCCTBA,
— NPUMEHSTh TPOCTEHININE TPOrPaMMHBIC CpPEICTBA U  AJIECKTPOHHO-KOMMYHHKAITMOHHBIC
CHUCTEMBI TIPH PEIICHUN MaTEMaTHICCKUX 3a]1a4;
— IMOJIB30BaThCS MPUKIAJIHBIMUA MIPOrpaMMaMy U TIPOrpaMMaMU CUMBOJIBHBIX BBIUYMCICHUHN IJIS
HCCIIEA0BAHUS MAaTEMATHYECKHX O0BEKTOB;

HpCI[MeTHBIe PE3yJIbTaTbl OCBOCHHA y‘l€6HOFO npeamMcTa «MartemMaTuka:

— (opmupoBaHHe NPEACTaBICHUNH O MaTeMaTHKe, €€ pOJM B KHU3HU U NPOodecCHOHATHHON
NESTEIbHOCTH 4eJIOBeKa, HEeOOXOIMMOCTh NPUMEHEHHS MaTeMaTHUYECKHX 3HAHWM Ui peleHus
COBPEMEHHBIX MIPAKTHUECKUX 3a7a4 YeJIOBEUYECTBA, CBOCH CTPaHbI M POJIHOTO Kpasi;

— OBJQJICHHE OCHOBHBIMM HaBBIKAMH IOJYY€HHS, TPUMEHEHHUS, WHTEpHpeTalul u
npe3eHTaluu MHPOpPMAIUd MaTEeMaTHYEeCKOrO COJEp)KaHUs, HCIOJb30BaHUS MaTEeMAaTHYECKUX
3HaHUW B TOBCEJHEBHOW JKM3HM U M3yYEHHUs JPYruxX MpeaMeToB, (popMHUpOBaHUE
MPEJICTAaBICHU O peaJbHOM CEKTOpEe IKOHOMHUKHM U PBhIHKE TpyJa JleHuHrpaackoit obnactu;
— (hopmupoBaHHe MpeAcTaBlIeHNn 00 0COOEHHOCTAX ACSITENbHOCTHU JIIOJCH, BEAyIIeH K Pa3BUTHIO
MPOMBIIIJICHHOCTH  POAHOTO Kpas, OCBOCHHE CHUCTEMbl MAaTeMaTHYEeCKUX 3HaHMM IS
MOCNEAYIOEr0 HW3Y4YeHHs] JUCUUIUIMH HEOOXOAMMBIX [UIsl TOJYYEHHUS WH)XXEHEPHBIX U
TEXHUYECKUX  CIEHUANBHOCTEH B  YUPEKICHHMSIX  CHCTEMbl  CPEIHEro U  BBICIIETO
npodeccuoHanpHOro 00pa3oBaHus U AJs CaMO0Opa30BaHUsI.
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Conep:xanue TeM y4e0HOI0 Kypca
10 kaace

1. IloBTOpeHHe Kypca ajredOpbl OCHOBHOW MIKOJbI. ParmoHanbHbIE ypaBHEHUS U
CHUCTEMBbl  pallMOHANbHBIX ypaBHEHWH. PanuoHanpHble HEpaBEHCTBA U CHCTEMBI
paloHaibHBIX HepaBeHCTB. CTeneHM u KOpHH. ApudmeTudeckass M TeoMeTpHYecKas
nporpeccuu. yHKINU U TpapuKy.

OcHogHas yenv: 0000IINUTH U CUCTEMATU3UPOBATh 3HAHMS ydalIuxcs Kypca anreOpsl 7-9
KJ1acca € LEeJbI0 BBISIBICHUS YPOBHS CPOPMUPOBAHHOCTH MaTEeMaTHYECKO rPpaMOTHOCTH.

2. JlelicTBUTEJbHBbIE YHCJIA

Ilenpie m panuoHanbHbIC uucia. JlelicTBUTENbHBIE 4Hcia. beckoHewHO yObIBaroIias
reoMeTpuyeckas nporpeccusi. ApugMeTHISCKU KOpEeHb HaTypaibHOU cTerneHn. CTeneHb ¢
paIrMoHaANIBHBIM U JIEHCTBUTEILHBIM TTOKA3aTCIISIMH.

OcHosnvie yenu: (HOPMUPOBAHHME TMPEACTABICHUN O HATypaldbHBIX, IEJBIX YHCIAX, O
MIPU3HAKaX JIETUMOCTH, MPOCTHIX U COCTABHBIX YUCIIAaX, O PAlMOHAIBHBIX YUCIIAX, O MIEPUOJC,
0 TEpPUOAMYECKON IpOoOH, O JCHCTBUTENBHBIX YHCIAX, 00 HPpPAMOHAIBHBIX YHCIAX, O
OCCKOHEYHOW JIECATHYHON MEPUOJMUECKOM ApoOH, O MOJyJie NIEHCTBHTEIBHOIO YHCHIA;
dbopMHUpOBaHHE yMEHUN OMNpeneNsITh OECKOHEUYHO YOBIBAIONIYI0 TE€OMETPHUYECCKYIO
MIPOTPECCHUIO, BBIYUCIATH MO (hopMmylie CyMMy OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOU
MIPOTPECCUU; OBJIAJCHUEC YMEHHEM W3BJICUCHUS KOPHS M-H CTETICHH M MPUMEHEHUE CBOMCTB
apu(METUYECKOT0 KOpHS HATypallbHOH CTETCHW; OBJIAJICHUEC HaBBIKAMH  PEIICHUS
HUPPAMOHATILHBIX YPaBHEHUM, WCIIONB3YSl Pa3IuvYHBbIC METOIbI PEIICHUS HUPPAIMOHATBLHBIX
ypaBHEHUH U CBOMCTB CTEINCHHU C JTFOOBIM IIEJIOYMCIICHHBIM TTOKa3aTeIIeM.

3. Crenennasi pyHkumsi

Crenennas ¢yHkius, e€ cBoiicTBa U rpaduk. PaBHOCHIIbHBIE YpaBHEHHsSI 1 HEPaBEHCTBA.
HppatmonanbHble ypaBHEHHUS.

OcHognble yenu: GopMUPOBAaHUE MPEACTABICHUN O CTENEHHON (PyHKIHMH, O MOHOTOHHOM
byHkuy; ¢GopMUpPOBaHHE YMEHMH BBIMOIHATH MpPeoOpa3oBaHUE AAHHOTO YypaBHEHUS B
ypaBHEHUE-CIIEJICTBUE, PACIIMpPeHHs] 00JacTH ompezesieHus, MPOBEPKH KOPHE; OBJIaJcHHUE
YMEHHEM pellaTh UppalMOHaJIbHbIe YpaBHEHHs METOJOM BO3BEACHMSI B KBaapaT o0eux
yacTeld  ypaBHEHHs, TIPOBEPKHM KOpPHEH  ypaBHEHHUS; BBINOJIHATH PABHOCHIIbHBIC
npeoOpa3oBaHus ypaBHEHUS U ONPEAETsATh HEPaBHOCHIIbHBIE TPEOOPa30BaHMsI YPABHEHHUS.

4. Iloka3aTenbHast GyHKUUA

[TokazarenbHast QyHkuus, e€ cBoiictBa u rpaduk. [lokasarenpHble ypaBHEHUS.
[ToxazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTEIbHBIX YPABHEHHUM U HEPABEHCTB.
Ocnognvie yenu: GOpMUPOBAHHE TOHATUNA O TMOKa3aTelIbHOW (GYHKIUH, O CTENEHU C
MIPOU3BOJIBHBIM JIEHCTBUTENBHBIM TOKAa3aTeJIeM, O CBOMCTBAaX MOKa3zaTelbHOW (PyHKLIHHU, O
rpaduke (QyHKIMH, O CHUMMETPUHM OTHOCHTEIBHO OCH OpIMHAT, 00 SKCIIOHEHTE;
dbopMupOBaHHE YMEHHS pellaTh IOKa3aTeNlbHbIE YPaBHEHMsI Pa3IMYHbIMH METOJaMU:
ypaBHMBAHHEM IIOKa3aTeseil, BBEICHHEM HOBOW MEPEMEHHOM; OBJIaJIcHHE YMEHUEM pellaTh
MOKa3aTelbHbIE  HEPaBEHCTBA  pa3jMYHBIMM  METOJAMH,  HCIONb3ys  CBOMCTBA
PaBHOCUJIPHOCTH HEPABEHCTB; OBJIAJICHHME HABBIKAMHU PEHICHHUS CHUCTEM I[OKa3aTeIbHBIX
YpaBHEHU U HEPABEHCTB METOJIOM 3aMEHbI IEPEMEHHBIX, METOJOM MOJICTAHOBKH.

5. Jlorapudpmudeckas pyHkumst

Jlorapudmsr. CpoiictBa jorapudmoB. JlecsaTUuHble U HATypajbHBIE JIOTAPU(MBIL.
Jlorapudmuueckas pynkuus, e€ cBoiictBa u rpaduk. Jlorapubmuueckue ypaBHeHHUS.

Jlorapumuueckre HepaBeHCTBA.

OcHognvle yenu: GopMupOBaHUE MpeCTaBICHUI 0 Jorapudme, 06 ocHOBaHUHM Jorapudma,
0 Jorapu(MUpPOBaHUH, O JAECATUYHOM Jorapudme, o HaTypaiabHOM Jjorapudme, o popmyse
nepexoja OT Jorapudma ¢ OJHUM OCHOBaHHMEM K JIorapupmy C JIPYTUM OCHOBAHHEM;
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dbopMupoBaHHEe YMEHHS NPUMEHATH CBOICTBa Jorapu@moB: Jjorapudm MpPOU3BEACHUS,
jgorapuM dYacTHOTO, Jorapudm CTENeHH, MPU YOPOIICHUU BBIPAKEHUN, COAEpKAIIUX
jgorapudmbl; OBJaJEHHE YMEHHEM pelaTh JorapuMuyYecKue ypaBHEHHS; MEpexois K
PaBHOCUILHOMY JIOTapu(PMUYECKOMY YPABHEHUIO, METO/I MTOTCHIIMPOBAHUS, METO BBEACHMUS
HOBOM MEPEMEHHOM, OBJIa/ICHUE HaBbIKAMU PEICHUS JJorapu(PMHUUECKUX HEPABEHCTB.

6. Tpuronomerpuueckue GpopmyJibl

Panuannas mepa yria. IloBopoT Touku BOKpYyr Hayana koopauHat. OnpeaeneHue cuHyca,
KOCHHYCa M TaHTeHCa. 3HaKU CHHYyCa, KOCUHYCa U TaHreHCa. 3aBUCUMOCTh MEXKIY CHHYCOM,
KOCHHYCOM U TaHT'€HCOM OJIHOTO U TOTO ke yria. TpuroHomerpuueckue Toxaectsa. Cunyc,
KOCHHYC U TAaHTEHC YTJIOB 0 U 0. DOPMYJIbI CIOKEHUS.. CHHYC, KOCUHYC M TAHT'€HC IBOHHOTO
yraa.. @opmynel npuBegeHus. CyMMa u pa3HOCTh CHHYcOB. CyMMa U pa3HOCTh KOCHHYCOB.

OcHognble yenu: GOpMUPOBAHUE MPEACTABICHUI O paJlaHHON Mepe yria, O HepeBoe
paJaHHOl Mepbl B TPaJyCHYI0 UM HaoOOpOT, TPaAyCHOM - B paJMaHHYIO; O YHUCIIOBOM
OKPYXHOCTH Ha KOOPJIMHATHOW IUIOCKOCTH; O CHHYCE, KOCHHYCE, TaHT€HCE, KOTaHTeHCe, UX
CBOICTBaX; O  4YETBEPTAX  OKPYXKHOCTH;  (OpMHUpOBAHME  yMEHMH  YIpOUIAaTh
TPUTOHOMETPHUECKHUE BBIPAXKEHUS OJHOTO apryMEHTa; JOKa3bIBaTh TOXKIECTBA; BBIMOIHSITDH
npeoOpa3oBaHre BBIPAKEHUN MOCPEICTBOM TOXAECTBEHHBIX MpeoOpa3oBaHUil; OBIaJcHUE
yMEHHEM MPUMEHATH GOPMYIIbl CHHYCa U KOCUHYCa CYMMBI U Pa3HOCTH, (OPMYJIbI IBOHHOTO
yriaa Ui YOpOUICHWsI BBIPA)KEHUM; OBJQJCHHE HaBBIKAMH HCIIOJIB30BaHUS (Hopmy
npuBeneHus u  (opMysn TpeoOpazoBaHUS CYMMBbI TPUTOHOMETPUYECKUX (YHKUIUN B
MIPOU3BEICHUE.

7. TpuronomeTpuyeckue ypaBHeHUs

VYpaBHeHHe cosx = a. YpaBHeHHe sin X = a. YpaBHeHHe tgx = a. PemeHue
TPUTOHOMETPUUYECKUX YPaBHEHHIA.

OcHognvle yenu: GOPMUPOBAHHME NPEICTABICHUNM O PEHICHUH TPUTOHOMETPUUYECKUX
YpaBHEHUH Ha YHCJIOBOM OKpYKHOCTH, 00 apKKOCHHYCE, apKCHHYyCe, apKTaHTEHCE,
ApKKOTaHIeHCE YHCIa; (dhopMupoBaHue yYMEHHH pelieHus MPOCTEHIINX
TPUTOHOMETPUUECKUX  YpPaBHEHHWI, OJHOPOAHBIX TPUTOHOMETPUYECKHX YpaBHEHUII;
OBJIaJICHUE YMEHHUEM pellaTb TPUTOHOMETPHUUECKHE YpaBHEHUS METOJIOM BBEACHHSI HOBOMA
MIEPEMEHHOM, METOJIOM Pa3JIOKEHHUSI Ha MHOXKUTEJIH; PaclIupeHrne U 0000IIeHne CBEeIEHUH 0
BUJaX TPUTOHOMETPUUYECKUX YPABHEHHIA.

8. IloBTOpenue kypca aaredopsi 10 kiacca

CrenenHasi, mokaszatenpHass U Jorapupmudeckas (GyHKIUU. PelieHune mnoka3aTeNbHBIX,
CTEMEHHbIX MW JorapupMuueckux ypaBHeHUU. PeleHue mMokazaTenbHBIX, CTEMEHHBIX H
JorapuMUUECKUX HEpaBEHCTB. TpuroHomerpuyeckue Qopmyisl. TpuUroHomeTpuveckue
TOXKJIeCTBa. PellleHne TpUroHOMETpUYECKUX ypaBHEHHH. PelieHne cucteM mokazaTeabHBIX
U JorapupmMuuecKknx ypaBHeHUH. TeKcToBbIe 3a/1a4i Ha MPOLIEHTHI, IBUKCHHUE.

OcHnognbie yenu: 0000IINUTh U CUCTEMATU3UPOBATH 3HAHUS 00YYAIOIINXCS 32 Kypce anre0psl U
Havana aHanus3a 3a 10 kmace, pemias TECTOBBIE 3aJlaHUSl 1O COOPHUKAM TPEHUPOBOUHBIX
3amaHuil o noaroroske k EI'D; co3maThk yciaoBusl Uil MIIOIOTBOPHOTO y4acTus B paboTe B
rpynne; GopMHUPOBATh YMEHUS CAMOCTOSITENIbHO U MOTHBHUPOBAHHO OPraHM30BBIBATH CBOIO
JESITEIbHOCTD.

11 kaacce
1. [ToBTOpeHue Tem Kypca aaredpsl 10 kiaacca.
CrenenHasi, mokaszatenpHas U Jorapupmudeckas (GyHKUuU. PemieHune mnoka3aTeNbHBIX,
CTEMEHHbIX M JorapuMuueckux ypaBHeHUU. PeleHue mMokaszaTenbHBIX, CTEMEHHBIX H
jJorapuMHUUECKUX HEpaBEHCTB. TpuroHomerpuyeckue Qopmyisl. TpuroHomeTpuveckue

-1-



.

TOXKJIeCTBa. PelleHne TpUroHOMETpUYECKUX ypaBHEHHH. PelieHne cucteM mokazaTeiabHBIX
U JorapupmMuuecKkux ypaBHeHuH. TeKcToBbIe 3a/1a4i Ha MPOLIEHTHI, IBUKCHHUE.

Ocnogubie yenu: OOOOIIUTH M CHUCTEMATH3UPOBATh 3HAHUS OOYYAIOIIUXCS C ULENbI0
BBISIBJICHUSI YPOBHA C(HOPMHUPOBAHHOCTH MAaT€MaTUYEeCKOW TIPaMOTHOCTH M TOTOBHOCTH
MPOJOHKUTH 00yUEHHUE.

2. TpuronoMerpuveckue (PyHKIMH

Ob6nacTp onpeeneHrus 1 MHOKECTBO 3HAUCHUN TpUrOHOMEeTpuuecKkux (pyHkuuid. YETHOCTD,
HEYETHOCTh, NEPUOAMYHOCTb TpUTOHOMETpUdeckux ¢GyHKiui. CBoiicTBa U Tpaduku
GyHKIMA y = Cos X, y =sin X, y = tg X.

Ocnognvie yenu: GOpMUPOBAHUE TPEACTaBICHUN 00 0ONacTu ompeAeseHUss U MHOXKECTBE
3HAYCHWH TPUTOHOMETPUYECKUX (YHKIMH, O HEYETHOM U YETHOW (PYHKIUAX, O
nepuoAnueckor GyHKIuU, O Tmepuoje GYHKIUH, O HAUMEHBIIEM IOJOXKHUTEILHOM
nepuoze;popMUpOBaHNE YMEHHM HAXOAUTh OOJACTh OMpEAENICHUS U MHOKECTBO 3HAYCHHI
TPUTOHOMETPUUECKUX (PYHKIMI CIOKHOTO apryMeHTa, MPeICTaBICHHOTO B BUJIE IPOOHU U
KOPHSI;0BJIaZICHUE YMEHUEM CBOOOIHO CTPOUTH IpaUKH TPUTOHOMETPUUYECKUX (PYHKIHH U
OTMHCHIBATh UX CBOICTBA,

3. IIpousBoaHasi u €€ reoMeTPUYECKHH CMBICJI

[IpousBonnas. IlpousBonHas crenenHodt Qynkuuu. IlpaBuna nuddepeHnrpoBaHus.
[Tpon3BogHBIE HEKOTOPHIX dIIEMEHTAPHBIX (QyHKIUN. ['eoMeTprueckuii CMbICT IPOU3BOIHOM.
Ocnoguvie yenu: (popMupoBaHHE MOHATHI O MTHOBEHHOHW CKOpPOCTH, O KacaTelbHOH K
IUIOCKOM KpUBOM, O KacarenbHOW K rpaduky (yHKUHMH, O TPOU3BOAHOW (yHKUHH, O
(bU3UYECKOM CMBICIIE MPOU3BOIHOM, O TEOMETPUYECKOM CMBICIIE MTPOU3BOIHOM, O CKOPOCTHU
u3MeHeHuss (QyHkuuu, o mnpeaene GyHKIMH B TOuke, O AUPPEPEHUUPOBAHUU, O
MIPOU3BOJIHBIX 3JIEMEHTApHbIX (PYHKIHIA; (OPMUPOBAHUE YMEHHS HCIONb30BATh AITOPUTM
HAXO0XJICHUS TMPOU3BOJHON 3JIEMEHTapHBIX (QYHKIMI MPOCTOrO0 M CIOKHOTO apryMeHTa;
OBJIaJICHUE YMEHHEM HaXOAWTh NPOU3BOAHYIO 000N KOMOMHAIMM 3JIEMEHTapHBIX
GbyHKIMI; OBlIaJieHHEe HaBBIKAMH COCTAaBJICHUS YPaBHEHHsI KacaTellbHOM K rpaduky pyHKIUN
IpU JOTMOJHUTENBHBIX YCIOBHIX, HAaXOXICHHS YTIOBOro Ko3(QHIMEeHTa KacaTelbHO,
TOYKH KacaHHUs.

4. IlpumMeHeHHe MPOU3BOTHOM K MCCJIEI0BAHUIO QYHKIIU

Bospacranue u yobiBanue GyHKIMA. IKCTpeMyMbl QyHKIIUU. [I[puMeHeHNE MPOU3BOTHOMN K
noctpoeHuto rpadukoB ¢yHkiuil. Hambonbiiee u HauMmeHblllee 3HA4Y€HUS (QYHKIHH.
Breinyxnocts rpaduka. Touku neperuoa.

OcHnognbie yenu: GOpMUPOBAHUE MPEACTABICHUI O MPOMEKYTKaX BO3pACTaHUS U yObIBAaHUS
GYHKIIMHM, O TOCTaTOYHOM YCJIIOBUHU BO3pacTaHUSl (PYHKIMH, O TPOMEKYTKaX MOHOTOHHOCTHU
byHKIMH, 00 OKPECTHOCTH TOYKH, O TOYKAaX MaKCUMyMmMa M MUHHUMyMa (DYHKLHH, O TOYKaX
DKCTPEMyMa, O KPUTHYECKHUX TOYKax; (HOpPMHUpPOBAHHE yMEHHsI CTPOUTh 3CKU3 Tpaduka
GbyHKIMHM, €clid 33JlaH OTPe30K, 3HayeHHs (YHKIMU Ha KOHIAX ATOr0 OTpe3Ka M 3HaK
MPOU3BOJHOW B HEKOTOPBIX Toukax (YHKIWHU; OBJAJCHHE YMEHHEM MPUMEHSThH
MIPOM3BOJIHYIO K UCCIIEJOBAaHUIO (PYHKIMI U MOCTPOCHHIO TpadUKOB; OBJIAICHUE HABBIKAMHU
UCCJIEIOBATh B MPOCTEUIINX clydasx (yHKIHUU Ha MOHOTOHHOCTb, HAXOJIUTh HauOOJbIIEE U
HauMEHbIlIee 3HaYeHUs (PYHKIIHUM, TOUKH Iepernda U HHTEPBAJIbI BHITYKIOCTH.

5. IlepBooOpa3Hasi U MHTErpaJ

[IepBooOpasnas. IlpaBuna HaxoxaeHUS TEpBOOOpa3HbIX. [Lmomank KpPUBOIMHEHHON
Tpameuuu W MHTerpajd. Boruncnenue uHTerpasnioB. Boluncnenue miomaneid ¢ MOMOIIBIO
WHTETPaJIOB.

2.
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OcnosHule yenu.: popMUpOBaHHUE MPEICTABICHUA O MEPBOOOPa3HON (YHKIIUHU, O CEMEHCTBE
NepBOOOPa3HbIX, 0 Au(epeHIIMPOBAHUN U UHTETPUPOBAHUH, O TaOJIHIIE TEPBOOOPA3HBIX, O
NpaBUIaxX OTBICKAHUS MEPBOOOpa3HBIX; (POpMUpOBAaHME YMEHUH HAXOIUTH ISl (PYHKIIUU
NepBOOOpa3Hyt0, TpapuK KOTOPOW MPOXOAMT Yepe3 TOYKY, 3aJaHHYI0 KOOPIUHATAMU;
OBIIQJICHUE YMEHHEM HaxXOIWTh IUIOMIAJh KPHUBOJMHEHHON Tpamnenuu, OrpaHUYCHHON
rpadukamu GpyHKkIm y = f(X) u 'y = g(x), orpaHUYCeHHON PSMBIMH X = a. X = b, ockto Ox u
rpadukom y = h(x).

6.2/1eMeHTBhI MATEMATHYECKO CTATHCTUKH, KOMOMHATOPUKHU M TEOPUH BEPOATHOCTEM
TabnuuHoe u rpaduueckoe MHpeACTaBICHHUE TaHHBIX. YMCIOBBIE XapaKTEPUCTUKH PSIOB
naHHbIx. [loouepénHplii U OJHOBpEMEHHBI BHIOOP HECKOJIBKHX 3JEMEHTOB M3 KOHEYHOTO
MHOkecTBa. Dopmynbl YMciaa MEpPEeCcTaHOBOK, COYETaHUM, pasMmelneHuil. Pemenue
KOMOMHAaTOpHbIX 3amady. ®opmyna Ounoma HproTona. CBoiicTBa OMHOMUHAIBHBIX
koad¢unumentoB. TpeyronpHuk Ilackams. DnemMeHTapHble U CJIOXHBIE  COOBITHSL.
PaccmoTpenue ciydaeB: BEpOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHI, BEPOATHOCTD
MPOTUBOMOJIOKHOTO coObITUs. [loHATHE O He3aBUCHUMOCTH CcoOObITHI. BeposTHOCTE U
CTaTHCTUYECKAsh 4YacTOTa HACTYIUIGHHS COObITUS. PelieHne mpakTUYEeCKHX 3a1ad C
MPUMEHEHHE BEPOSTHOCTHBIX MeTOo[0B. CiyualiHble BeIUYUHBL. LleHTpanbHbIE TEHICHIIUH.
Meps! paz0Opoca. Pemenre npaktruueckux 3agad mo reme «CTaTuCTUKay.

Ocnognoie yenu: GopMUPOBAHUE MPEACTABICHUI O HAYYHBIX, TIOTHYECKUX, KOMOUHATOPHBIX
METOJIaX pEeLICHUS MaTeMaTHYeCcKHX 3aaay; (opMHpoBaHME YMEHHS aHAJIW3UPOBATh,
HAXOJUTh Pa3IUYHbIC CIIOCOOBI pEIIeHNs OAHON U TOM )K€ 3a/1a4uH, Ie1aTh BHIBOJbBI; pa3BUTHE
KOMOMHATOPHO-JIOTUYECKOTO  MBIIUICHHS; (OPMUPOBAHUE TMPEACTABICHUS O TEOPHH
BEPOATHOCTH, O TIOHATUSAX: BEPOATHOCTb, WCIIBITAHHUE, COOBITHE (HEBO3MOXKHOE H
JIOCTOBEPHOE), BEPOSITHOCTh COOBITHU, 00BEAMHEHHE U TMepecedyeHHe COOBITUH, CIIEACTBHE
COOBITHSI, HE3aBUCUMOCTb COOBITUH; (OPMHUPOBAHUE YMEHHSI BBIUHCIATH BEPOATHOCTD
COOBITHIA, OMPEENIATh HECOBMECTHBIC U MPOTHUBOIOIOKHBIE COOBITHS; OBIaJICHUE YMEHHEM
BBITIOJTHEHHUSI OCHOBHBIX OIepanuii Haj COOBITHSIMH, OBJAJECHHUE HAaBBIKAMU pEHICHUS
MIPAKTHUYECKHX 3a71a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB;

7. O0001a01Iee MOBTOPEHHE Kypca ajredpbl U HayaJa aHaamu3a 3a 10- 11 kiaaccesl
Yucna u anrebpandeckue npeodpa3oBanus. YpaBHeHus. Hepapencrsa. CucteMbl ypaBHEHHI
u HepaBeHCTB. [Ipon3Boanas QyHKIMK M ee MpUMEHEHUE K peuieHuro 3aaad. OyHKIuu u
rpaduku. TekcToBbIe 3aJa4K HAa IPOLEHTHI, ABH)KEHUE, IIPOTPECCHH.

OcHosHbie yenu: 0000IICHUE U CUCTEMAaTH3aIus Kypca anreOpsl 1 Hadau aHaiau3a 3a 10- 11
KJIACChl; CO3JAaHME YCIOBUM [UIsl IUIOJOTBOPHOTO Yy4YacTUs B TPYMIOBOM pabdote, s
dbopMUpOBaHUA YMEHHS CAMOCTOATEIBHO W MOTHBHPOBAaHHO OpPraHU30BBIBATH CBOIO
JEeSTENIbHOCTh; (OPMUPOBAHUE TMPEACTaBICHUM 00 HAeIX U MeToJaX MaTeMaTUKH, O
MaTeMaTHKE KaK CPeICTBE MOJECIUPOBAHUS SIBJICHUM U MPOLIECCOB; Pa3BUTHE JIOTHUYECKOTO U
MaTEMaTHYeCKOr0 MBIIUICHUS, HMHTYHUIMH, TBOPYECKUX CIOCOOHOCTEH; BOCIHUTaHHE
MOHMMAaHUS 3HAYMMOCTH MaTEMaTHKH JJisl OOIIECTBEHHOTO IIporpecca.

TemaTnueckoe mJIaHMpoBaHue yueoHoro marepuaJja B 10 kiaacce
4 yaca B Heneno. 136 ypokoB 3a rof.
VYyeonuk: Anredpa — 10-11. Anmumos I.A.. u ap.,
M., «IIpocsemenney, 2017r.

Copepxanue yueOHOTo MaTepHasa Kon-Bo
4acoB
IToBTOpEeHME Kypca anreOpbl OCHOBHOM IIKOJIBI. 4
1 | JleficTBUTENbHBIC YKCHA 15




2 | Crenennas QyHKIus 16
3 | IlokazaTenpHast QyHKIHS 12
4 | Jlorapudmudeckas GyHKIms 23
5 | Tpuronomerpudeckue GOpMYyJIbI 22
6 | TpuronoMmeTpruyecKkue ypaBHEHUS 25
7 | Tpuronomerpudeckue GyHKIHH 12

IToBTOpEHME 7

TemaTnueckoe mJIaHMpoBaHue yueOHOro matepuaJja B 11 kiacce

4 yaca B Heneno. 136 ypokoB 3a rof.
VYyeonuk: Anredpa — 10-11. Anmumos I.A.. u ap.,
M., «IIpocsemenney, 2017r.

Copepxanue yueOHOTo MaTepHaa Kon-Bo

4acoB
IToBTOpeHMe Kypca anreOpsl 1 Havasna aHaim3a 10 kimacca 4
8 Tpuronomerpudeckue GyHKIHH 20
9 IIpousBogHas u €€ reoOMEeTPUYECKUIM CMBICI 20
10 [TpumeHneHne MPOn3BOIHON K UCCIIETOBAHUIO YHKITHA 18
11 NuTterpan 17
12 KomOunHaropuka 13
13 DJIEMEHTHI TEOPUHU BEPOSTHOCTEM 13
14 CrarucTuka 9
IToBTOpEHME 22

I'eomeTpus

H.Ha}mpyeMble peE3yJdbTaTbl OCBOCHUA 'COMECTPUH, 10 xaacc

TpeooBanus PI'OC k pe3yjabTaTamMm 00y4eHHUS MO0 KYPCY «IeOMeTPUshH):
JINYHOCTHBIMHU pe3yJIbTaTaMu, GOPMHUPYEMBIMU MPU U3YUECHUU JAHHOTO Kypca, SBISIOTCS:

-cOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAayYKH; KPpUTUYHOCTH MBIIIJICHUA, YMCHUC paCliO3HaBaTh JIOTHYCCKU HEKOPPCKTHBIC
BbICKA3bIBAHUA, OTIIMYATb TUIIOTE3Y OT (baKTa;

- TOTOBHOCTh ¥ CIIOCOOHOCTE BECTH AUaJior ¢ ApyrumMu JIr0aAbMHu, 10CTUTaTb B HEM
B3aMMOIIOHUMAaHUs, HAXOOUTh O6H_II/Ie oEJI U COTPYAHUYATD AJId UX JOCTHIKCHUA,

-HAaBbIKH COTPYAHUYCCTBA CO CBCPCTHUKAMU, JCTbMHU MJIAAIICTO BO3pacCTa, B3POCIILIMH B

0011eo0pa3oBaTenbHOM, 00LIECTBEHHO MOJE3HOH, y4eOHO-UCCIeI0BATEIbCKON, TPOSKTHOM 1

APYyrux BUJAaxX ACATCIbHOCTHU,
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-3CTCTUYCCKOC OTHOMICHHUEC K MHUPY, BKJIIOYasa 9CTCTUKY 6BITa, HAaY4YHOT'O U TCXHHUYCCKOI'O
TBOPUYCCTBA,

-0CO3HaHHBIN BbIOOp Oyayiieit mpodeccu 1 BOZMOKHOCTh peaan3alui COOCTBEHHbBIX KU3HEHHBIX
UIAHOB;

MeTaHPEI[MeTHbIe Pe3yJabTaThbl U3YUCHUA I'COMETPHUHN ITPOABIIAIOTCA:

-B YMCHHU CaMOCTOATCIIbHO OIIPCACIIATh HCJINU CBOCTO 06y‘IeHI/I${, CTaBUTb U (bOpMYJ'II/IpOBaTB JJIA
ce0s1 HOBBIE 3aJa4u B yqe6e H TI03HABaTCIbHON ACATCIIbHOCTHU, pa3BUBATb MOTUBBLI U NMHTCPCChHI
CBOCH ITO3HABATEIIFHOM ACATCIIBHOCTH,

- B YMEHUU CaMOCTOSITEIIBHO TUIAHUPOBATH MYTH TOCTH)KCHUS 1IETICH, B TOM YHCIIe
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpATh Hanbosee YpPEeKTUBHBIC CITOCOOBI PEIICHUS YICOHBIX U
MI03HABATEJIbHBIX 3a/1aY;

-B YMCHHH COOTHOCUTH CBOH HeﬁCTBHH C INIAHUPYCMBIMHU PE3YyJIbTaTaMH, OCYHICCTBJIATE KOHTPOJIb
cBOCH JACATCIIBHOCTH B ITPOHCCCC NOCTUKCHUA pE3YJIbTaTa,

-B YMCHHHU OLCHUBATH ITPABUJIBHOCTDH BBIIIOJTHCHUA y‘le6H0fI 3aJa4u, CcOOCTBEHHBIE BO3MOKHOCTH
€€ PCUICHHA,

-B TOTOBHOCTH M CIIOCOOHOCTH K CAaMOCTOSTEIBLHOMN I/IH(bOpMaHI/IOHHO-HO3HaBaT€HBHOﬁ
ACATCIIbHOCTH, BKJIINOYAasA YMCHUC OPHUCHTUPOBATLHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(bOpMaI_[I/II/I,
KPUTHUYCCKH OLICHHUBATh U UHTCPIIPCTUPOBATDH I/IH(l)OpMaI_[I/IIO, MMOJIy4aCMYIO U3 PA3JIMIHBIX
HCTOYHHKOB,

-B yMEHUHM ucnosb3oBaTh cpeactsa UKT ;

-B YMCHHHU SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PCHUS, UCIIOJIL30BATh aICKBATHBLIC
SA3BIKOBBIC CPCACTBA,

HpeHMeTHbIMI/I pe3yJjJbTaTaMH OCBOCHHA JAaHHOI'O KypcCa SABJIAKOTCA:

-c(pOpMHUPOBAHHOCTD MPE/ICTABICHHUI O TEOMETPUU KaK YACTH MUPOJIBOIl KYJIBTYPBI U O MECTE
TEeOMETPHUH B COBPEMEHHOM IUBIIIM3AIMH, O CIIOCO0aX OMHCAHUS Ha MAaTEMaTHYECKOM SI3bIKE
SBIICHUH peagbHOr0 MUPA,

- C(bOpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ O rCOMCTPHUUCCKUX ITOHATUAX KaAK O BaKHEHUIITHX
MAaTEMATHYCCKUX MOACIIAX,

-BJIaJICHNE T€OMETPUUECKHIM SI3IKOM; Pa3BUTHE YMEHHUS UCIIOJIb30BATh €0 AJIsl OMUCAHUS
MPEIMETOB OKPY’KAIOIIEro MUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUN;

-TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHUI0, HAa MIPOTHKCHUH
BCEH JKM3HH; CO3HATEIILHOE OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO yCTICIITHON
npodeCCHOHAIBHON U 00IIIECTBEHHON JeATEIbHOCTH;

BJIAACHUC MCTOAAMH JOKA3aTCJIbCTB U aJITOPUTMOB PCHICHUA; YMCHUC UX IIPUMCHATD, IIPOBOJANTDH
J0Ka3aTCJIbHBIC PACCYXKACHUA B XOAC PCHICHUA 3a/1a1;

-5-
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-BJIaJIcHE OCHOBHBIMU MOHATUSMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, 1 UX OCHOBHBIX CBOWCTBAX;

-BJIaJICHHE HaBbIKAMH WCITOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPU PEIICHUH
3a7a4;

-C(i)OpMI/IpOBaHHOCTB HpeI[CTBJ'ICHI/Iﬁ () HCO6XOI[I/IMOCTI/I JA0Ka3aTCJIbCTB IIpU 000CHOBaHHUU
MAaTEMATHYCCKHUX YTBep)KILCHI/Iﬁ;

- C(bOpMI/IpOBaHHOCTB MMOHATHIHOTO alirapara 1o OCHOBHBIM pa3aciiaM KypcCa rcOMCTPHH,
3HAaHHA OCHOBHBIX TCOPEM, (bOpMYJ'I 1 YMCHUS UX IIPUMCHSATH,; JOKA3bIBATh TCOPEMbI U
HaxXoauTb HCCTAHIAPTHLIC CIIOCOOBI pEIICHU 3a1a4,

- chopMHpPOBAaHHOCTH YMEHUN MOJIETUPOBATH peaibHble CUTYalluH, UCCIEA0BATh TOCTPOCHHBIE
MOJIeJIN, UHTEPIPETUPOBATH MOTYUYEHHBINA PE3yIIbTaT;

Pa3nen «AKCHOMBI CTEPEOMETPHUHU M UX CJIEACTBU

O0y4aemblii HAYYUTCS:

- ACIIOJIb30BATh PAa3IMUHBIE CIIOCOOBI 3a/JaHUS TNIOCKOCTH;

- pemaTth IPOCThIE 3a]a41 C UCTIOJIb30BAHUEM aKCUOM CTEPEOMETPUHN U UX CIEICTBUM;

- U3TOTABJIMBATh HEKOTOPBIE MOJIETI MHOTOIPaHHUKOB U3 Pa3BEPTOK;

Oobyuaemblii noAy4Um 603MOHCHOCHIb:

- MpUOOPECTH OMBIT PEUICHHS 33/1a4 C UCIIOIb30BAHUEM aKCHOM CTEPEOMETPUH U UX
CJICACTBHIA;

- Hay4UThCS pelaTh 3aJaHus Ha TOCTPOCHUE CEUeHU MHOTOTPAHHUKOB C UCIIOJIb30BaHUEM
aKCHOM;

Paznen «IlapanieabHOCTh NPAMBIX M IUIOCKOCTEH»

OO0yyaeMblii HAy4YuTCS:
- pacrmo3HaBaTh pa3IUYHbIC CIyYau PacloOKEHUS JBYX MPSIMBIX B POCTPAHCTBE;
- OIEPUPOBATH MOHATHAMH CKPELIUBAIOLINXCS MPSIMBIX, TAPAIJICIbHBIX MPSIMBIX, PSMOH,
napajuieNbHOM MI0CKOCTH, IBYX MapaljieNbHbIX IIOCKOCTEH;
- pelIaTh HECIOXKHbIE 3a7]a4l Ha TPUMEHEHHUE MPU3HAKOB: CKPEIIUBAIOIINXCS MPSIMBIX,
MapajuIebHOCTU MPSIMON U TNIOCKOCTH, TApaJuIeIbHOCTH ABYX MIIOCKOCTEH;

Ooyuaembvlit ROJIYYUN 803MOHCHOCHIb:
- Hay4UThCS MPUMEHSTH MPU3HAKU CKPEIIMBAIOIIUXCS MPSAMBIX, TapaJUIETbHOCTH MPSIMOU U
IUIOCKOCTH, MapaJljIeIbHOCTH JBYX IJIOCKOCTEH MPU pelieHnH 3a/1a4 MOBBIIIEHHOTO YPOBHS,
- 03HAaKOMUTKCS C METOI0M U300pakeHHsI IPOCTPAHCTBEHHBIX (PUTYp, OCHOBAaHHOM Ha
napajyuiebHOM MPOESKTUPOBAHUH, MTOJYYUTh HEOOXOUMBIE TPAKTUUECKIE HABBIKU IO
M300paXKEHHUIO MPOCTPAHCTBEHHBIX (PUTYP HA TUIOCKOCTH.

Pa3nea «IlepneHauKyJISIPHOCTb NPAMBIX M IJIOCKOCTE)

O0y4aemMpblii HAYyYUTCS:

- OIICPHUPOBATH MMOHATHAMU TCPICHAUKYIIIPHOCTH IIPAMBIX U IUIOCKOCTEH B IMPpOCTPAHCTBE, yIJia
MCXKOY Hp}IMOﬁ H IJIIOCKOCTBIO, YIJIa MEXKAY IIJIOCKOCTIAMMU,

- peuiaTb HECJIOKHLBIC 3a/la4M HAa IPUMCHCHUC ITPHU3HAKOB: IICPIICHANKYJIAPHOCTU Hp}IMOfI u
IJIOCKOCTH, ICPIICHAUKYIIIPHOCTU JBYX HJIOCKOCTeﬁ;

- MPUMEHSTH (POPMYJIbI TPUTOHOMETPHH B 33/1a4aX Ha HaXOXKJICHHUE yTJIa MKy MPSIMOU 1
IUIOCKOCTBIO M TUHESHHOTO yrja ABYI'PpaHHOI'O yIJIa.

Obyuaemplii nOJIYUUN 603MOHCHOCHIb:
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- peulaTh 3aaa4M Ha JOKA3aTCIbCTBO, OIMUPAACh HAa U3YUCHHBIC IIPU3HAKU IICPIICHAUKYIIAPHOCTH
HpHMOfI U IINIOCKOCTH, MCPICHAUKYIIIPHOCTH ABYX IUIOCKOCTEH IIpHu pCIICHHUHA 3aaa4
IIOBBIIICHHOI'O YPOBHA;

- OBHAKOMHUTBCA C MCTOAOM I/I306pa)I(GHI/I$I MMPOCTPAaHCTBCHHBIX (bl/Il"yp, OCHOBAHHOM Ha
OCHTPAJIbHOM IIPOCKTHPOBAHUU.

Pa3znea «MHOrorpaHHuKN»

O0y4aeMblIii HAYYUTCS:

- pacrmo3HaBaTh OCHOBHbIE BUbl MHOTOTPAHHUKOB, ITPOSBIECHUSI MHOTOTPAHHUKOB B MIPUPOJIE B
BU/JIE KPUCTAJLIOB;

- BBIYUCJIATH TUIOMAAH OOKOBOW M TTOJIHOW MTOBEPXHOCTEH MPSAMOM MPU3MBbI M PABHIIBHON
MIUPAMHU/IBI;

- HCIIOJIb30BAaTh MOJIETH BBITYKJIBIX MHOTOIPAHHUKOB IIPU PEILICHUU 3a7a4;

- pelaTh HECIOXKHbIE 3a7]aur Ha peoOpa3oBaHue IIIOCKOCTH, PUMEHSIS OTpeieNieHUs] TOHATUN
CUMMETpPUH.

Ooyuaemblii noaAy4um 603MOHCHOCHIb:

- 03HAaKOMUTKCS C MOHSATUEM MHOTOIPAHHOTO YIJIa;

- HCIIOJIb30BaTh TeOpeMy Diifiepa 0 uncie BepIInH, pedep U rpaHeil BBITYKIOr0 MHOTOIpaHHUKA
JUTSL pEeIIeHUs 33714,

- HayYUTHCS CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U HAXOAMTh UX IUIOMIAIN Ha OCHOBE MOTyUYEHHBIX
paHee 3HaHUI;

- IPUOOPECTH OTBIT MPUMEHEHHS aNreOpanieckoro ¥ TPUrOHOMETPUUECKOro arnmnapara nmpu
pEIIeHNN HECTaHJapPTHBIX 3a]1a4.

Pa3znen « BekTopbl B IpocTpaHcTBE)

O0yyaeMblii HAYYUTCS:

- HCIIOJIb30BATh MOHATHE BEKTOPA B MPOCTPAHCTBE, KOJUIMHEAPHOCTH M PAaBEHCTBA BEKTOPOB,
KOMIUTAHAPHOCTU BEKTOPOB;

- IPUMEHSATH OCHOBHBIE OTIEpAIK HaJl BEKTOPAMU: CIOKEHHE U BEIUUTAHUE, YMHOKEHHUE
BEKTOpa Ha YHCIIO;

- IPUOOPECTHU OTBIT MPUMEHEHUS TEOPEMBI O PA3JI0KEHUH BEKTOpA MO TPEM JaHHBIM
HEKOMIUTaHapHBIM BEKTOPAM;

Oobyuaemplii ROIYUUM 603MOHCHOCHIb:
- OBJIa/IETh BEKTOPHBIM METOJIOM I PEIICHUs 3a]]a4 Ha BBIUMCIICHUS U JOKa3aTelIbCTBA.

Conepxxanue mporpamMmbl

IF'EOMETPUSA

[psavble W maockocTH B mpocTtpancTBe. OCHOBHBIE MOHATHS CTepeOMETpHH (TOYKA, MpsIMasd,
IIOCKOCTbh, IPOCTPAHCTBO).

[epecekaromuecs, mapaielibHbIe U CKPEIIUBAIONIUECS TPSMbIE. YTOI MEXAY MPSIMBIMH B IPOCTPAHCTBE.
[leprieHaUKYIAPHOCTh MNPsAMBIX. [lapalienbHOCT, W NEPHEHAUKYISPHOCTh NPSAMON M IJIOCKOCTH,
MpU3HAKU M CBOMCTBa. Teopema 0 Tpex mepneHaukysispax. [leprneHauKkynsp v HakJIOHHAs. YTOJ MEXIY
MPSIMOH U IJIOCKOCTBIO.

[apamienbHOCTh IIOCKOCTEH, MEPIeHIUKYISIPHOCTh TUIOCKOCTEW, MPHU3HAKU W CBOMCTBA. /[8yepanHbiil
V2o, TUHEUHbLLL Y20l 08YePAHHO20 Yaad.

PaccTosiHUS OT TOYKHM 1O TUIOCKOCTH. PaccTosHMe OT NpsAMOM [0 IJIOCKOCTH. PaccTosHue Mexay
MapauIeIbHBIMU INIOCKOCTAMU. Paccmosinue mexcoy CKpeuusaruumMucs npsamolmu.

[apamnensHOe TpoeKkTUpOBaHUe. [110wadb OpMOZOHANBHOU NPOeKyUuU MHO20y20ibHUKA. V300paxeHue
MIPOCTPaHCTBEHHBIX QUTYD.
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MHororpanauku. Bepuinnsl, pedpa, rpaHd MHOTOTpaHHUKA.

[Ipusma, ee ocHoBaHUs, OOKOBBIE pedpa, BhICOTA, OOKOBas MOBEPXHOCTh. [IpsimMast u waxionHas npusMa.
[IpaBunsHas npusma. [Tapamnenenunen. Kyo.

[Mupamuga, ee ocHoBaHue, OOKOBBIE pedpa, BbICOTa, OOKOBas IMOBEPXHOCTb. TpeyrojbHas MUpaMuia.
[IpaBuibHas upaMuna. ¥Yceuenunas nupamuoa.

Cummerpun B KyOe, B mapamienenunene, 6 npusme u nupamude. [lowamue o cummempuu 6
npocmpancmee (YeHmpansbHas, 0cesas, 3epraivhas). Ilpumepvl cummempuil @ OKpydcaouem mupe.

Ceuenus Ky0a, IPU3MBbI, IUPAMHIBL.

[IpencraBnenne o NpaBUIBHBIX MHOTOTPAHHUKAX (TETPa’aAp, Ky0, OKTadIp, JOJAEKAdAP U UKOCAIIP).

BekTopsl..

Bexropsl. Monyns BekTopa. PaBencTBO BekTOpoB. ClokeHHE BEKTOPOB U YMHOXEHHE BEKTOpa Ha YHUCIIO.
VYron mexnay Bekropamu. KoopaunaTtel BekTopa. CKalsipHOE MpoU3BeneHUE BEKTOpoB. KomnmHeapHbie
BEKTOpHl. PasnmojkeHue BeKTOpa IO JBYM HEKOJUIMHEapHBIM BeKTopaM. KoMIUtaHapHble BEKTOPHI.
Pa3noxenue no TpeM HEKOMILIAHAPHBIM BEKTOPaM.

COIEPKAHUE TEM YYEBHOI'O KYPCA
10 kaacc (2 4 B Heaen10, Beero 70 u)
1. BBenenue (AKCHOMBI CTEPEOMETPHUHU M UX CJeACTBHUA). (5 U).

[IpencraBnenue pasmena reomeTpur — crepeoMeTpun. OCHOBHBIE TOHSATHS
CTEpeOMETpUU. AKCHOMBI CTEPEOMETPHUM H WX CIEACTBHUSI. MHOTOIpaHHHUKHU: KYO,
napajuiejenumnes], MpsMOYTOJIbHBIN MapaIe/IeuIe]l, Mpu3Ma, MpsMas Mpu3Ma, MpaBUIbHAS
npu3Ma, TupamMuaa, MpaBuibHas nTupamMuaa. MoaeIupoBaHie MHOTOIPAaHHUKOB M3 Pa3BEPTOK
Y C TIOMOIIBI0 T€OMETPHYECKOTO KOHCTPYKTOPA.

Heab: oznakomums yuawuxcsi ¢ OCHOBHLIMU CBOUCMBAMU U CHOCOOAMU 3A0AHUS
NJIOCKOCMU HA Oa3ze epynn aKkcuom cmepeomempuu i ux cie0Cmeuil.

OcHoOBHas 1eJab— chopMUPOBATH MPEACTABICHUS YYAIIUXCI 00 OCHOBHBIX
MOHATUSAX M aKCHOMaX CTEPEOMETPUH, TMO3HAKOMHTH C OCHOBHBIMH TMPOCTPAHCTBEHHBIMHU
(burypamu 1 MOJETMPOBAHHEM MHOTOTPAHHUKOB.

OcoOCHHOCTBIO YUCOHHKA SIBISETCS paHHEE BBEICHHE OCHOBHBIX MPOCTPAHCTBEHHBIX
(buryp, B TOM 4HcIlie, MHOTOTPAaHHUKOB. /[at0TCsI HECKOIBKO CIIOCOOOB M3rOTOBJICHUS MOJIETICH
MHOTOTPAaHHMKOB M3 Pa3BepPTOK M TEOMETPHUUYECKOrO KOHCTpyKTOpa. MonaenupoBaHue
MHOTOT'PAHHUKOB CIIY)KHUT BKHBIM (haKTOPOM PAa3BUTHS MPOCTPAHCTBEHHBIX IMPEIACTaBICHUI
YYaIIUXC.

2. [TapanjieIbHOCTH NPSAMBIX M IUIOCKOCTEM. (19 9).

[Tepecekaromuecsi, mapaiebHbIE W CKPEIIMBAIONIUECS MPSMBIE B IPOCTPAHCTBE.
Knaccudukanusi B3aMHOTO PAcMOJOKEHHsS JABYX MPsAMBIX B TpocTpaHcTBe. IlpusHak
CKpEUTUBAIOIIMXCA MNpAMBIX. [lapaiienbHOCTh TPSIMOM M TUIOCKOCTH B TIPOCTPAHCTBE.
Knaccudukanus B3aMMHOTO PacTONOKEHHS MPSMON M MIIOCKOCTH. [Ipu3HaK mapanienbHOCTH
npsaMoil u TwiockocTH. IlapamtensHOCTh NBYX TuiockocTed. Kiaccudukaius B3amMHOTO
pacrnoyioxeHus AByX Iuiockocted. [Ipu3Hak mapaiienbHOCTH ABYX IUtockocTed. [Ipu3Haku
NapauIeIbHOCTH JIBYX MPSIMBIX B POCTPAHCTBE.

Heab: dams yuawumcs cucmemamuyeckue 3HAHUSL O NAPALIETbHOCU NPAMbBIX U
NJIOCKOCmel 8 NPOCMPAHCMEe.

OcHOBHAas 1eab— chopMUPOBATH MPEACTABICHUS YUYAITUXCS O TMOHATHU
NapayieIbHOCTH M O B3aMMHOM PACIOJOKCHHH TPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTRBE,
CHUCTEMAaTUYECKH M3YYHUTh CBOWCTBA IMapaUICIbHBIX MPSMBIX U IJIOCKOCTEH, MMO3HAKOMHUTH C
MOHATUSMH BEKTOPA, MapauIeIbHOTO MEepPEeHO0Cca, MapauIeIbHOTO MPOSKTUPOBAHUS U HAYYUTh
M300pakaTh MPOCTPAHCTBEHHBIC (PUTYPHI HA TJIOCKOCTH B MApaJIICIIbHON MTPOCKITUH.

B nanHoit TeMe 00001IIaf0TCSl M3BECTHBIC M3 TNIAHUMETPUU CBEJCHUS O TapaJlIeTbHBIX
NpsAMBIX. BOJBIYI0 MOMOITE TPU WILTIOCTPAIMKA CBOWMCTB IMApaUICIbHOCTH M TPH PEIICHUU
3a/1a4 MOTYT OKa3aTh MOJICJTH MHOTOTPaHHUKOB.
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31ech ke ydanirecst 3HaKOMSITCSl ¢ METOJIOM M300pakeHUs MPOCTPAHCTBEHHBIX (UTYD,
OCHOBAaHHOM Ha NapajuieJbHOM MPOEKTUPOBAHMUHU, TOJIYYAIOT HEOOXOAMMBbIE MPAKTUYECKUE
HaBBIKM MO HM300paXKEHUIO MPOCTPAHCTBEHHBIX (UTYp HA IUIOCKOCTH. s yriyGneHHoro
U3YYEHUS MOTYT CIY>KUTh 3aJ]a4ui Ha TOCTPOEHUE CEUEHU MHOTOIPAHHUKOB MJIOCKOCTHIO.

3. llepneHAUKYJISIPHOCTH NPSIMbBIX U IJIOCKOCTEM. (20 4).

Yron Mexay TOpsAMBIMA B MpOCTpaHCTBE. [lepneHAMKYISPHOCTh  MPSMBIX.
[lepneHauKyISIpPHOCTh MPAMON U IUIOCKOCTH. [Ipu3HaK NeprneHANKYISIPHOCTH MPSIMOU U
wiockocTi. OpToroHanabHOE MpoeKTupoBaHue. [lepneHauKyIsp W HaKJIOHHAsA. YTOJI MEXIy
OpsAMOM M TUIOCKOCTHIO. JIByrpaHHbIil yron. JIMHEWHBIA Yron JABYTPAHHOTO yria.
[lepnennukynsipHOCTh MIIOCKOCTeH. [IpH3HaK MNEePHeHIUKYISIPHOCTH  JBYX IUIOCKOCTEH.
PaccrosiHre Mexay TOUYKaMu, IPSIMBIMU U IJIOCKOCTSMHU.

Heab: oams yuawumesa cucmemamuieckue 3HAHUSL O NEPREHOUKVIAPHOCIU NPAMBIX U
nI0CKOCmel 8 NPOCMPAHCMEe; 86eCU NOHAMUE Y2108 MeHCOY NPAMBIMU U NIOCKOCMAMU.

OcHoOoBHasg 1elb— cHopMUPOBATH MPEICTABICHHS yUAIIUXCA O MOHATHUAX
NEPIECHIUKYISIPHOCTA TMPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, CUCTEMATHUYECKU H3YYUTh
CBOICTBA MEPHEHIUKYJSIPHBIX TMPSAMBIX M IJIOCKOCTEH, IMO3HAKOMUTh C TOHSATHUEM
HEHTPaJIbHOIO MPOCKTHPOBAHUS M HAYYUTh H300pakaTh MPOCTPAHCTBEHHbIE (GUIYpHI Ha
IUIOCKOCTH B LIEHTPAJIbHOM MPOEKIIUH.

B nmanHOll Teme 0000mIAIOTCS W3BECTHbIE W3 IUIAHUMETPUM CBEIEHUS O
NEPIECHIUKYISAPHBIX  NpAMBIX.  bojibllylo  momoms NOpu  WUTIOCTPAllUUM  CBOMCTB
NEPIEHIUKYISIPHOCTH U MPU PEIICHUH 33a4 MOTYT OKa3aTh MOJIEJIM MHOTOI'PaHHUKOB.

B kauecTBe AOMOJHUTENBHOIO MaTepuana ydalluecsl 3HAaKOMSTCS C METOIOM H300pakeHus
IPOCTPAHCTBEHHBIX (UTyp, OCHOBAHHOM Ha IIEHTPAJIbHOM MpOeKTHpoBaHUH. OHHM y3HAIOT,
YTO LIEHTPaJIbHOE POEKTUPOBAHUE UCIIONB3YETCS HE TOIBKO B T€OMETPUH, HO U B KUBOIHCH,
¢dotorpaduu ¥ T.A., YTO BOCHPUATHE YEIIOBEKOM OKPYXKAIOMIMX MPEIMETOB MOCPEACTBOM
3peHusl OCYUIECTBIIACTCS MO 3aKOHAM IEHTPaJIbHOTO MPOCKTHUPOBAHUS. YUalluecs MOay4yaroT
HEOOXOJMMbIe MPAKTUYECKHE HAaBBIKU IO H300pPaKEHUIO TMPOCTPAHCTBEHHBIX (UIyp Ha
IUIOCKOCTH B LIGHTPAJIbHOM MPOEKIIUH.

4. Muororpanuuku (12 4).

MHuororpanasle  yribl. BpIMykible MHOTOIpaHHUKM W WX CBo#cTBa. [IpaBunbHbIE
MHOTOTPaHHUKH.

Heab: chopmuposams y yuawuxcs npeocmagienue 06 OCHOBHbIX 8UOAX MHO202PAHHUKOG U UX
CBOUCMBAX, pACCMOmMpems NPABUTIbHbIE MHO20SPAHHUKU.

OcHOBHAag I e€Jb— MO3HAKOMUTH YYaIIUXCS C MOHATUSAMH MHOTOTPAHHOTO yTrja U
BBIMYKJIOTO MHOTOIPAaHHUKA, PACCMOTPETh TeopeMmy Diifiepa U ee MPUIOKEHHUS K PEUICHUIO
3ama4, chopMHUpPOBATh MPEACTaBICHHUS O TMPABUIbHBIX, MOJYMPABUIBHBIX M 3BE3AYaTHIX
MHOTOTpaHHHUKaX, TOKa3aTh MPOSBICHHUS] MHOTOIPAaHHUKOB B IPUPOJIE B BUEC KPUCTAIIIOB.
Cpenu mnpocTpaHCTBEHHBIX GUTYp 0co00€ 3HayeHHE HMMEIOT BBIMYKIble (QUIYpbl U, B
YaCTHOCTH, BBIMTyKJIble MHOTOTpaHHUKHU. Teopema Dilniepa 0 yucie BeplliuH, pedep U rpaHen
BBIIMYKJIOTO MHOTOTPAaHHHUKA UTPAaeT BAXKHYIO POJb B Pa3IMYHBIX 00JAcTSIX MaTeMaTHKU U €€
npuioxkeHusix. [lpy  M3ydyeHHMM  MpaBWIBbHBIX, MONYNPAaBUJIBHBIX U 3BE3AYATHIX
MHOTOTPAaHHHUKOB CJIEAYeT HCIIOJNb30BaTh MOJEIU 3TUX MHOTOIPAaHHUKOB, H3TOTOBIICHUE
KOTOPBIX OIKCAHO B yUeOHUKE, a TakKe rpaduyecKkue KOMIbIOTEPHBIE CPEACTBA.

5.BekTopsl B mpocTpancTie (74).

BexTopel B mpoctpanctBe. KomnumHeapHble M KOMIUIaHapHbIe BeKTOphL. llapamnenbHbiid
nepenoc. [lapannenbHoe MNpoeKTHpOBaHWE U €ro cBoicTBa. llapannenbHble MNPOEKIUU
wiockux ¢uryp. HM3o0pakeHue NpOCTpaHCTBEHHBIX (Guryp Ha miockoctu. CeueHus
MHOTOTpaHHHUKOB. VlcTopruyeckue cBeIeHuU .

Heab: copmuposams y yuawuxcs nouwsamue 8eKmopa 8 NpPOCMPAHCMEe, DPACCMOMpPems
OCHOBHbIe onepayuu Hao 8eKMoOpPamMU.

6.IloBTOpenue (54).

Hean: nosmopumo u 0606wume mamepuan, uzyyennuiil ¢ 10 xnacce.
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TeMaTuyeckoe MNJIAHNPOBAHHE

Ne Tema K-Bo 4acos K-Bo K.p.
1 BBenenue 5

2 [TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN 19 2
3 IleprieHANMKYASIPHOCTD NPSAMBIX U IIIOCKOCTEH 20 1
4 MHOTrorpaHHUKH 12 1
5 BekTopsl B npocTpaHcTBE 7 1
6 Hrorosoe noBropeHue kypca reometpun 10 5

KJjlacca

Ili1anupyemble pe3yJibTAaThl 0CBOEHHS Y4eOHOr0 nmpeaMera (reoMeTpusi) BbINNYCKHUKOB
11knacca.
Pazoen BekTopbl B mpocTpaHcTBe
BbInyCKHUK HAYYHTCSH:
- ONEpPUPOBaTh C BEKTOPAMH, 3aJaHHBIMU T'€OMETPHUUECKU
- ONEPUPOBATh C BEKTOPAMH, 33JaHHBIMU KOOPAMHATAMU
- IPUMEHSTH CKAJIIPHOE MTPOU3BEICHNE IPU PEILICHUH 3aa4
BbInycKHUK NOJIYYUT BO3MOKHOCTh HAYUHTHCS:
-OBJIIETh BEKTOPHBIM METOOM I PEIICHUs 3a]]a4 Ha BBIUMCIICHUS U J0Ka3aTelIbCTBO.
Pazoen MeTo KOOPAUHAT B MPOCTPAHCTBE. | BHKEHUSA
BbInyCKHUK HAYYUTCSH:
-00BSCHATH U WTIOCTPUPOBATH OHATHE AEKAPTOBOM CUCTEMBI KOOPIAUHAT
-MCMOIb30BaTh KOOPAWHATHBIA METOI AJIsl UCCIIEJOBAHMSI CBOMCTB MPSMBIX U OTPE3KOB
- HCTIOJIB30BaTh KOOPIAUHATHBINA METOJ 1151 HAXOKCHUS YTJIOB MEX]Ty IByMS IPSIMbBIMH,
MPSIMOU U TUIOCKOCTBIO.
- BBITIOJIHATH TIOCTPOCHUS ABMXKEHUH.
BhInycKHUK MOJYYUT BO3MOKHOCTH HAYUHUTbCS:
-OBJIIETh KOOPAMHATHBIM METOJOM PEILIECHUS 3a7a4 Ha BBIYUCIICHHUS U 1I0Ka3aTeIbCTBO.
- IPUOOPECTHU OTBIT MPUMEHEHUS HIeH ABMXKEHUS MIPU PEIICHUU T€OMETPUYECKUX 3a/1a4
-IIPUMEHSTh KOOPAMHATHO-BEKTOPHBIA METO/I AJIsl BEIUMCICHUS OTHOLICHHM, pacCTOSHUM
U VTJOB;
Pazoen HuauHap, KoHyc, map
BbInyCKHUK HAYYUTCSH:
-COOTHOCHUTH IJIOCKUE T€OMETPUYECKUE PUTYpPBI U TPEXMEPHbIE OOBEKTHI C UX OMHCAHUIMU,
yepTexamu, N300paKEeHUSIMH; pa3indyaTh U aHAIU3UPOBATh B3aUMHOE PacojoKeHue Quryp;
- U300pakaTh TeOMETpUYECKUe (GUTYpPHI U TeJa, BHITOIHATH YEPTEXK MO YCIOBUIO 33/1a4H;
- pemaTth reoOMeTpUUYECKUe 3aJauu, ONUPAsCh Ha U3yUYEHHbIE CBOICTBA IJIAHUMETPUUECKUX U
CTepeoMeTpUYecKuX (PUryp M OTHOLIEHUI MEXIy HUMU, IPUMEHSS alnreOpandeckuil u
TPUTOHOMETPUUYECKUI arnmnapar;
BbinycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:
-BBIYUCIIATH IUIOIIAIU TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN U UX MPOCTEHIINX
KOMOHMHALIN; - MPUOOPECTH OMBIT IPUMEHEHHUS alNredpandeckoro U TPUroHOMETPUYECKOTO
anmapara Mpu pelIeHUH 3a/1a4 Ha BBIUYKCIICHHE IJIOMAa/IeH MOBEPXHOCTEH Tell BpallleHUs U UX
KOMOWHAINH
Pazoen  O0bembl TEJ
BbInyCKHUK HAYYHTCSH:
- BBIYUCTATH 00BEMBI TPOCTPAHCTBEHHBIX  MHOTOTPAHHUKOB M KPYIJBIX TET M HUX
MIPOCTEUIINX KOMOWHAITUIN
- BBIIOJIHATH PacyeThl MPAKTHUECKOTO XapaKTepa; UCIOIb30BAHUS MaTeMaTHYECKUX (opMyT
U CaMOCTOSATEIBHOTO COCTaBlieHUs (OpMysl Ha OCHOBE OOOOIIEHHUS YaCTHBIX CIy4yaeB U
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JKCIIEPUMEHTA;
BbInycKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCS:
-IPUMEHSTH MOJTYYEHHbIC 3HAHUS JJI PEIICHUS] IPAaKTUYECKUX 3a]ay.
- IPUOOPECTHU OTBIT MPUMEHEHUS AreOpandyeckoro u TPUrOHOMETPUYECKOTO amnmnapara npu
pellleHnH 3a7]a4 Ha BhIYMCIIEHHE O0BEMOB TeJ BpallleHUs U UX KOMOMHALUN

Conep:kanue y4eOHOro mpeaMmera (reoMeTpusi) Ha 6a30BOM yPOBHE BBINYCKHUKOB
11 kuacca.
(2 u B HEae10, BCero 68 u)

1. Bexmoput 6 npocmpancmee. Memoo koopounam ¢ npocmpancmee. /leuxrcenusn (19u)
[TonsiTue BekTOpa B npoctpaHcTBe. ClI0KeHNE U BRIYUTAHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucio .Kommnanapueie BekTopsl. [IpaBuiio mapannenenumnena cioxeHus
TpEX HEKOMILIaHAPHBIX BEKTOPOB, Pa3I0KEHNE BEKTOpA MO TPEM HEKOMIUTAHAPHBIM BEKTOPaM.
Koopaunate! Touku 1 KoOopaAuHATHI BekTopa. [IpocTeiimue 3agaun B KOOopJuHATAX.

CkansgpHoe mpousBeieHHe BeKTOpoB. CBOMCTBA CKalSpHOTo npousBeaeHus. DopMyIibl 1
BBIUHCIICHHSI YTJIOB MEXKIY IBYMS MPSIMBIMH, MEXKAY IPSIMON U IIIOCKOCTHIO.
JIBuKeHUsI: LIeHTpalibHasi CUMMETPHUS, 0CEeBasi CHMMETPHSI, 3epKalibHas CUMMETPUSI.

2. Hununop, xkonyc, wap (174)

[Touste nunuuapa. [nomans noBepxHocTu nuauHapa JIlonarue konyca. Y ceu€HHbIM
konyc.  Cdepa u map. YpaBuenue cepol. Bzanmuoe pacronoxenue chepsl u
miockoctH. KacaTenpHas miockocTs K cdepe. [lnomanp chepsl.

3. Obvemvt men (22 u).

O06beM npsMoyroibHOro napaienenumneaa. O6beMbl NPSAMON MPU3MBI U IUIHHIPA.
OO0beMbl HAKIIOHHOM MPU3MBI, MUPaMUJIbI U KOHyca. O0beM 11apa u miomaas chepsol.
OO0beMbl apOBOr0 CETMEHTA, IAPOBOT0 CJIOS U IIAPOBOT0 CEKTOpA.

3axknrwuumenvnoe noemopenue (10u).
Penrenue 3amau mo Teme : TpEyroJbHUK, MapajuieiorpaMM, TPANeIHs, YIIIbl U OTPE3KH, CBSI3aHHBIC
C OKPY>KHOCTBIO , PEIICHHE TPEYTOJIHbHHKOB.

Brranciaenue YIUIOB MCXKAY HPAMBIMHU U IINIOCKOCTAMMU. HOCTpOCHI/Ie CEUYCHMH.
Pemenne 3aJa4 110 TCMC: «O0BEM 1 maomaab BIIMCAHHBIX M OIIMCAHHBIX (le"yp B

MPOCTPAHCTBE
Ne Tema K-Bo 4acos K-Bo K.p.
1 Memoo koopounam ¢ npocmpancmee 19 2
2 Hununop, konyc u wap 17 1
3 Oovembl men 22 2
4 3axknrouumenvHoe noemopeHue Kypca 2eomempuu, 10
n0020MOGKA K UMO020801l ammecmayuu
NTOT'O 68 5
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