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1. IMosicHUTeNLHAA 3aNMHUCKA

PaGouass mporpamma oOuieo0pa3oBarenbHO y4eOHOM IuCHUIUIMHBI «MaTtemaTtuka
npeAHa3HayeHa JUIsl U3Y4YCHHUS] MATeMaTHKU B Tpejesiax OCBOCHHUS MPOrpaMMbl MOATOTOBKHU
crienanuctoB cpennero 3BeHa (IIIICC3) mo crnenuanbHOCTAM CpeaHEro NMpodecCHOHATBLHOTO
obpa3zoBanus (CI1O) Ha 6a3e OCHOBHOTO 00IIET0 0Opa30BaHHUS.

Pabouas mporpamma paspaborana Ha ocHoBe: TpeboBanuii ®I'OC3 cpemnero oOmiero
o0pa3oBaHMs, MPENBABIAEMBIX K CTPYKTYPE, COIEPKAHUIO U pe3ylbTaTaM OCBOEHUS Y4eOHOM
TUCHUIUIMHBL «MaTemMaThkay; B COOTBETCTBHU NMPUMEPHOM MpOrpamMmoin, peKOMEHI0OBaHHOU
®defepanbHbIM  TOCYIAPCTBEHHBIM ABTOHOMHBIM  yupexaeHueM «DenepaibHblii HMHCTUTYT
pazBuTusi oopazoBanuss» (PI'AY «DUPO») s peanuszanuu OCHOBHON NMPOoQeCcCHOHAIBHON
obpa3zoBarensHoil porpammbl CI1O Ha 6a3e OCHOBHOTO 00Iero oOpa3oBaHus C MOJyYECHUEM
cpennero obmiero odpaszoBanus (mpoTokos Ne 3 ot 21 urons 2015 r. PeructpanvoHHbii HOMEp
peuensun 377 ot 23 uronsa 2015 r. ®I'AY «DPUPO»); ¢ PekomeHganusMu 1o OpraHuzaluu
MOJIyYEHUsI CpeAHero ob1iero oopa3oBaHus B Mpeesiax OCBOCHHS 00pa30BaTEIbHBIX POrpaMM
cpeaHero mpogeccHoHaTBLHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO 0Opa30BaHUS C yUETOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX OOpPA30BATENBbHBIX CTAHIAPTOB M MOTydaeMoun
npodeccud WM CHEIHUAIbHOCTH CPEeIHEr0 NPO(ECcCHOHATBHOTO 00pa3oBaHHus (ITUCHMO
JlenaprameHTa rocyJapCTBEHHON MOJIUTHKU B cdepe MOAroToBKH pabouux kaapoB u JAI1O
MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

Jannas paboyasi mporpaMma y4uThIBA€T BOZMOKHOCTH pealn3alui yueOHOro Marepuana
U CO3/IaHUA CIICIMAJIbHBIX YCIOBUHM ISl HHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310poBbs (nanee — OB3).

OOyuenne wHBAMIOB W juin ¢ OB3 ocymiecTBIsieTCs € y4eTOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO Pa3BUTHUS, UHIUBUIYAIbHBIX BO3MOKHOCTEH M COCTOSTHHUS 3I0POBbS TaKHX
oOyuaromuxcs. B ¢unmane cozmaroTcss crneuuagbHble YCIOBHSI JUIS TOJIYYEHUS CPEIHETro
MpoEeCCHOHAIBHOTO  00pa3oBaHusi OOYYAIOIIMMUCS C OrPAaHMYECHHBIMH BO3MOXHOCTSIMU
3nopoBbs (Yacts 10 ctateu 79 @enepanbHoro 3akoHa oT 29 nekabps 2012 r. Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit denepanuny).

OO0pazoBarenbHbli mporecc s uHBanuAoB u juil ¢ OB3 ocymiecTBusiercs B equHOM
MOTOKE CO CBEPCTHUKAMU, HE UMEIOIMMHU TaKUX OTPaHUYEHUH.

Pabouas mporpamMMa MOXeT OBITh pealii30BaHa ¢ MPUMEHEHUEM SJIEKTPOHHOTO O0yUYeHus,
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUNA B TMPEIYCMOTPEHHBIX 3aKOHOJATEIHLCTBOM
dbopMax oOyueHUS WIM MPU UX COYETAHWUU, MPU TMPOBEACHUU YUEOHBIX 3aHATUH, MPAKTHK,
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUHOM aTTecTali 00y4aroImuxcsl.

Conepxxanue mporpammbl «MaremaTuka» HalpaBlI€HO Ha JIOCTHKEHUE CIEAYIOIIHNX
Leneiu:

— obecrieyenrie  C(OPMUPOBAHHOCTH TPEJCTABICHUNH O COLMATBHBIX, KYIbTYPHBIX H
HUCTOPUUYECKHUX (PAKTOpax CTAHOBJICHHS] MAaTEMaTHKH,

— MBIILJICHUS;

— obecnieyeHune chOPMUPOBAHHOCTH YMEHUN MMPUMEHATDH MOJyUYEHHBIE 3HAHUS TIPU PEIICHUH
pa3IMYHBIX 33]a4;

— obecrieyeHre cHOPMUPOBAHHOCTH MPEACTABIEHUH O MaTeMaTHKe Kak dYacTu oOrie-
YeJIOBEUECKOW KYNbTYpbl, YHUBEPCAIBHOM SI3bIKE HAaYKH, IMO3BOJIAIOIIEM OIKCHIBATH U
M3y4aTh peabHbIE TTPOIIECCHI U SIBJICHUSI.

B nporpammy BKIIIOUEHO COJiepKaHUE, HAllpaBJIeHHOE HA (OPMUPOBAHKE Y O0yUAIOLTUXCS
KOMIIETeHINH, HEoOXOauMBIX g KadecTBeHHOro ocBoeHus [IIICC3 Ha 6a3e OCHOBHOTO
o01ero o0Opa3oBaHus C MOJyYEHHEM CPEHEro 001iero oopa3oBaHus; MPOrpaMMbl ITOATOTOB-
KM KBATH(PUIIMPOBAHHBIX PAO0UHX, CITyKaIIHX.

OOmue 1enu M3y4eHUs MATeMaTUKH TPATUIIMOHHO PEaM3YIOTCS B YEThIpEX HampaB-
JICHUSAX



oO11ee mpeIcTaBlIeHue 00 UAEsIX U METOIaX MaTeMaTUKH;
HHTCIUICKTYAJIIbHOC PA3BUTHC,
OBJIAJICHHE HEOOXOUMBIMU KOHKPETHBIMU 3HAHUSIMH M YMECHUSIMHU;
BOCIIUTATEIILHOE BO3JICHCTBHE.
Coneprxanne yaeOHON JUCIMIUIMHBI pa3paboTaHO B COOTBETCTBHUU C OCHOBHBIMHU COJIEP-

KaTCIbHbIMU JIMHUAMUA 06yquI/151 MAaTEMAaTHUKCEC:

anredpanyeckasl JIMHUSA, BKIIOYAIOIIAs CUCTEMATH3alUIO0 CBEACHUM O 4YMClIax; U3y4YeHHE
HOBBIX U O0OOIICHHE paHee M3YYCHHBIX Omepanuil (BO3BEICHUE B CTCIICHb, W3BIICUCHHE
KOpHsI, JorapumMupoBaHue, CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U OOpaTHbIE K HUM);
W3YYCHHE HOBBIX BHUJOB YHCIOBBIX BBIPOKEHUH © (HOPMYI; COBEPIICHCTBOBAHHE
MPAaKTUYECKUX  HABBIKOB WM BBIYMCIUTEIBHOW  KYJIbTYpbl,  pacllUpeHue U
COBEPIIICHCTBOBAHUE alTeOpandeckoro ammapara, chOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE,
Y €ro IPUMEHEHNE K PEHICHUI0 MAaTEMATUYECKUX U MTPUKIIAHBIX 33]1a4;
TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKIIOYAIONIAs CHUCTEMATHU3AIMI0 W PACIIUPEHUE
CBeeHUM O (YHKIUSAX, COBEPLICHCTBOBaHHE TrpapUUecKUX YMEHMI; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH W METOJJaMH MATeMaTUYECKOTO aHall3a B 00bEeMe, MO3BOJISIOIIEM
UCCIIEIOBATh JJIEMEHTapHble (YHKIMM U peuiarb MPOCTEHIINEe T'e€OMETpPUUYECKUE,
(bu3nYecKue u Apyrue MpuKIaIHbIe 3aa4H;

— JIMHHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAA Ha ITOCTPOCHHUU W HMCCICAOBAHHUH MaTCMa-

THYECKHMX MOJICJICH, IMepeceKaromascs ¢ alredOpandeckoi U TeopeTUKO-(PYHKIIMOHAIBHOM
JUHUSAMHA M BKIIIOYAIOIIAs PAa3BUTHE M COBEPIICHCTBOBAHHME TEXHHMKH ajareOpandecKux
npeoOpa3oBaHMi JUIsl PEIICHUS YpaBHEHUM, HEPABCHCTB M cHUCTEM; (DOPMHUPOBAHHE CIIO-
COOHOCTH CTPOUTH M HCCIIEIOBATh NMPOCTEUINE MAaTEeMAaTHUYECKUE MOJIEIH MPU PEUICHUN
MPUKJIAAHBIX 32724, 3a7a4 U3 CMEKHBIX M CIICIIUATbHBIX JUCIUTUINH,

— TI'COMCTPUYCCKasd JIMHHUA, BKIIOYaromasa HarJIsIIHbIC IIPCACTABICHUA O IIPOCTPAHCTBCHHBIX

durypax M H3ydeHHE UX CBOWCTB, (OPMHPOBAHHWE M PA3BUTHE ITPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, PAa3BUTHUE CIHOCOOOB TEOMETPUYECKUX H3MEPEHUH, KOOPAUHATHOTO H
BEKTOPHOTO METOJIOB JIJIsl PEHIEHUS] MATEMATHYECKUX U MPUKJIAIHBIX 33/1a4;

— CTOXaCTUYCCKas JIMHHUSA, OCHOBAHHAs HAa PAa3BUTHH KOM6I/IHaT0pHI>IX YMCHHﬁ, npeacraB-

HUEC

JICHUW O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIEr0 MHPA.
OcBoenne coaep:xkanusi yueOHOIM nucuuruinHbl «MaTemaTHka» 00ecleuynBaeT JOCTHKE-
CTYACHTAMHU CJIENYIOUINX Pe3yabmamaos:

JUHYHOCNIHbLX.

c(OpMUPOBAHHOCTh TPEACTABICHUII O MaTeMaTUKE KaK YHHMBEpPCAJIbHOM S3bIKE HayKH,
CPEICTBE MOJICITUPOBAHHS SIBJICHUN U TIPOIIECCOB, UAEIX U METO/IaX MaTeMaTHUKH;
MOHMMAaHWE  3HAYMMOCTH  MaTeMaTHKH  JUIsI ~ HAyYHO-TEXHUYECKOro  TMporpecca,
c(OpMUPOBAHHOCTh OTHOILIEHUS! K MaTeMaTHKE KaK K 4acTH OOIIeUeI0BEYECKON KYJIbTYpHI
yepe3 3HAKOMCTBO C UCTOpUEH Pa3BUTHUSI MATEMATHUKH, SBOJIIOIMENH MaTeMaTHUYECKUX UCH;
pPa3BUTHE JIOTUYECKOTO MBILUICHHUS, POCTPAHCTBEHHOI'O BOOOPAKEHMSI, allTOPUTMUYECKON
KYyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HA YpPOBHE, HEOOXOAMMOM Uid OymyIie
MpoeCCHOHAIBHON JEATENHHOCTH, JISl MPOJOJIKEHUSI 00pa30BaHUs U CaMOOOpa30BaHMUs;
OBJIQ/ICHUE MAaTEMAaTHYECKUMH 3HAHUSMHU M YMEHHSIMH, HEOOXOJMUMBIMH B ITOBCEIHEBHOU
JKU3HU, JUISI OCBOGHHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCHUIUIMH H JUCIHILTUH
npoecCHOHANBHOr0 1MKIIA, JAJI MOoJlydeHuss oOpa3oBaHHUs B 001acTAX, HE TPeOYIOLIUX
yrayOJIeHHON MaTeMaTUYeCKO MOATOTOBKH;

TOTOBHOCTb W CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
NPOTSDKEHUH BCEW KHU3HH; CO3HATENbHOE OTHOILEHHE K HENPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIETITHON PO EeCCHOHATEHON U 00IIECTBEHHON e TeTbHOCTH;

FOTOBHOCTb UM  CIIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOM ©  OTBETCTBEHHOM
NeSITebHOCTH;

FOTOBHOCTh K KOJUIEKTUBHOM paloTe, COTPYIHHUYECTBY CO CBEpCTHHKaMH B oOpa-
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30BaTeNIbHOM, OOIIECTBEHHO TOJIE3HOU, YIeOHO-HUCCIEA0BATEIbCKOM, TPOSKTHOW M JPYTHX
BHUJIAX JCATECIBLHOCTH,

OTHONICHHE K MPOPECCHOHANBHON AESITENbHOCTH KaK BO3MOXKHOCTH YYacTUsl B PEIICHHUU
JIMYHBIX, O6H.[CCTB€HHLIX, rocyaapCTBCHHLIX, O6H_ICHaI_[I/IOHaJIBHLIX HpO6JI€M;

MemanpedMemelx:

YMEHHE CaMOCTOATEIBHO OMPENeisITh Ied JCATCIbHOCTH W COCTABJATH IUIAHBI
NEeSITEIbHOCTH, CaMOCTOSITETIbHO OCYIICCTBIIATh, KOHTPOJIUPOBaTh M KOPPEKTHPOBATH
JESTEIIbHOCTh; UCIOJB30BaTh BCE BO3MOXKHBIC PECYPCHI JUISl JOCTHIKCHHSI TOCTaBICHHBIX
HeNel U peau3aliy IUIAaHOB JeSITeIbHOCTH, BRIOMPATh YCIEIIHbIC CTPATETHH B PA3JIMYHBIX
CUTyalusIX;

YMEHHE TPOAYKTHBHO OOIIATECS ¥ B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NeSITEIbHOCTH, YYUTHIBATh MO3HMIMU JIPYIHX YYaCTHUKOB JIESATCIBHOCTH, I(PPEKTUBHO
pa3pemath KOHQIHKTHL;

BJIaJICHNEC HAaBBIKAMH II03HABATEIILHOW, YYEOHO-HCCICOBATEIBCKOH W MPOEKTHON
JACATCIIbBHOCTH, HAaBBbIKaMM PpPaspClICHUA HpO6JICM; CHOCO6HOCTB U TOTOBHOCTH K
CaMOCTOSITCIbHOMY TOHMCKY METOJIOB PEUICHHUS TNPAKTUYCCKUX 3aj]ad, MPUMCHECHUIO
PAa3IMYHBIX METOJ0B ITO3HAHUA,

FOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHON HH(GOPMAIIMOHHO-ITO3HABATCIBHOM
NESITeIbHOCTH, BKJIIOYasi yMEHUE OPUCHTUPOBAThCS B  PA3JIMYHBIX  HMCTOYHHKAX
uH(pOpMaIIUU, KPUTHYSCKU OIICHUBATh M HHTEPIPETUPOBATH HH(OPMAIIHIO, TTOTYIAeMYIO U3
pa3InYHBIX UCTOYHUKOB;

BJIaACHUC A3BIKOBBIMU CPCACTBAMU: YMCHUC SACHO, JIOTUYHO W TOYHO HU3JIaraTb CBOIO TOYKY
3pCHHUS, CII0JIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPE/ICTBA,;

BJIaJICHHC HABBIKAMU MMO3HABATEIBHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBUI
U MBICIIMTCIIBHBIX IIPOLCCCOB, UX PEC3YyJIbTAaTOB U OCHOBaHI/If/'I, I'paHull CBOCTO 3HAHHA H
HE3HAHHMS, HOBBIX TIO3HABATEIBHBIX 33144 U CPEJICTB JIJISl UX JIOCTHIKCHHUS,
HCICYCTPEMIICHHOCTD B IIOMCKAaX W IPUHATHHA peHICHI/II;'I, COO6pa3I/ITCHLHOCTB U UHTYyUOu:,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHHIA; CIOCOOHOCTh BOCIPUHHMATH KPAcoTy U
TapMOHUIO MUPA;

npeoMemHubIX.

c(OPMHPOBAHHOCTh MPEICTABICHUI 0 MaTeMaTHKE KaK 4aCTH MUPOBOW KYyJIbTYPbl U MeCTe
MaTEMaTUuKu B COBpeMeHHOﬁ OUBHIIN3AllNN, croco0ax OmucaHus SIBJICHUN pCaJIBHOIr0 MHpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(hOpMUPOBAHHOCTh TIPEACTABICHUM O MAaTeMAaTHUUYEeCKUX TOHATHUSAX KaK BaKHEHIINX
MaTE€MaTUYeCKUX MOJEIAX, IMO3BOJIIOIIMX OINMCHIBATE U M3ydaTb DPA3HBIC IMPOLECCH U
SABJICHUS; IMOHUMAHHWEC BO3MOXHOCTH AKCHUOMATHYCCKOIO IOCTPOCHUA MATCMATUUYCCKHX
TEOPUiL;

BIIQJICHUE METOJAaMH [0KAa3aTeJIbCTB M AJITOPUTMOB DEILICHHS, YMEHHE HX IPUMEHSATH,
IMPOBOAUTD AOKA3aTCIbHBIC PACCYKACHUA B XO0AC PCUICHUA 3a1a4;

BIIQJICHUE CTAHJAPTHBIMU IIPUEMaMH DEIICHHUS pPalUOHAIBHBIX W UPPALHMOHAIBHBIX,
MOKa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMCTPUYICCKHUX ypaBHGHHfI N HCPABCHCTB, UX CHUCTCM,
UCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHCIIE Ui IIOMCKA IIyTH
pELICHUS U WUTIOCTPALUK PELICHUS] YPABHEHHUI Y HEPABEHCTB;

c(hOpMUPOBAHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX MOHATHUSIX MAaTeMAaTHUYECKOTO aHaIu3a U
UX CBOWCTBaX, BJIJICHUE YMEHUEM XapaKTepU30BaTh NOBEJCHUE QYHKIIUN, UCIOIb30BaHNE
IMMOJIYYCHHBIX 3HAaHUH JJI1 OTITMCAaHUSA Y aHaJIM3a pCaJIbHBIX BaBHCI/IMOCTeﬁ;

BIIQJICHUE OCHOBHBIMHM IIOHATUSMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢durypax, HX OCHOBHBIX CBOWCTBaxX; C(OPMHpPOBAHHOCTH YMEHHUS pAacCIIO3HABATh
reomMeTpuueckue GUrypbl Ha 4YepTekax, MOJEISIX W B peaJbHOM MHpe; NpPHUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuyeckux (puryp u Gopmyn A pemeHUs TeoOMEeTPUYECKUX
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3aJ1a4 ¥ 33J1a4 C IPAKTHYECCKUM COJICPKAaHUEM;

— cOpMHUPOBAHHOCTD MPEACTABICHUI O MPOLIECCaX U SIBICHUSX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHpPE, OCHOBHBIX IOHATHUSAX
3JIEMEHTAPHON TEOPUH BEPOSTHOCTEH; YMEHHM HaXOJUTh M OIICHUBATH BEPOSITHOCTH
HACTYIUICHUSI COOBITUH B MPOCTEHIIMX MPAKTHUECKUX CUTYyallUsiX U OCHOBHBIC
XapaKTEPUCTUKH CIy4YalHbIX BEIUYHH;

— BIJIaJIcHUE HaBBIKAMHM HCIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM IPU PEIICHUU
3azad.

[Ipn peanuzauuu cojepkaHusi  00IIe0Opa30BaTENbHON  Yy4eOHOM  JUCIUILIMHBI
«MaremaTtuka» 00bEM 00pa30BaTEIPHOM HArpy3KH COCTaBJsSeT 252 yaca, U3 HUX ayJAUTOpHas
(oOs3aTenbHas) yueOHass Harpy3ka — 234 yaca, KOHCYJbTallMM — 2 Yaca, TMPOMEKYTOYHas
arrecTanus — 16 yacos.

HrtoroBoii hopmoit KOHTPOIIS SIBISETCS IK3aAMEH.



2. Temaruueckuii IJIaH

HanmenoBaunmne Komnugectno,

pa3aesoB U TeM yac
BBenenue 2
Tema 1 PazBuTHE NOHATHS 0 YHCIIE 12
Tema 2 KopHu, creneHu u jorapugmsol 26
Tema 3 OcHOBbI TPMTOHOMETPHH 32
Tema 3.1 OcHOBHBIE IOHATHSI TPUTOHOMETPUH 6
Tema 3.2 IIpeoOpa3oBaHus TPUTOHOMETPUUYECKHUX BBIPAKCHUMA 14
Tema 3.3 TpuroHoMeTpUUECKHUE YPAaBHEHUS U HEPABEHCTBA 12
Tema 4 @yHKIUM, UX CBOICTBA U TPAUKH 24
Tema 4.1 O6nacTb onpeaenaeHns, MHOXKECTBO 3HAYCHUN U rpaduKu 10
3JIEMEHTAPHBIX ()YHKIHH.
Tema 4.2 CrenenHble, noka3aTenbHasl, Jorapudpmuueckas, 14
TPUTOHOMETpHUUYECKHE (DYHKIMU
Tema 5 KomOnnatopuka. CTaTUCTHKA M TEOPHs BEPOSATHOCTEH 16
Tema 5.1 KomOunaropuka 6
Tema 5.2 DnemMeHTbI TEOPUU BEPOSTHOCTEN 4
Tema 5.3 DneMeHTbl MaTEMaTUYECKON CTAaTUCTUKU 6
Tema 6 YpaBHeHHSI U HEPABEHCTBA 22
Tema 6.1 YpaBHeHUsI U CUCTEMBI ypaBHEHUI 14
Tema 6.2 HepaBenctpa 8
Tema 7 Hauasia MaTeMaTH4eCKOr0 aHAJIM32 40
Tema 7.1 IlocnenoBarenpbHOCTH 4
Tema 7.2 IlpousBogHas pyHkuuu. [IpumeHeHne npou3BOJHOM. 20
Tema 7.3 UnTerpai u ero npuMeHeHue 16
Tema 8 IIpsimble M VIOCKOCTH B IPOCTPAHCTBE 20
Tema 9 MHOrorpaHHMKH M KpyIJble Teja 26
Tema 9.1 MHororpanHHuKu 10
Tema 9.2 Tena u NOBEpXHOCTH BPALLECHUS 8
Tema 9.3 M3mepenus B reomeTpun 8
Tema 10 KoopauHaThl M BeKTOPHI 14
Bcero (ayauTopHbIX 4acoB) 234
IIpome:xyTouHasi aTTeCTALMA 16
KouncyabTanun 2
Hroro 252




3. Conep:xaHue y4eOHOH THCHUNITHHBI
BBenenue

Maremartuka B HAayKC, TCXHHUKEC, DKOHOMUKE, I/IH(bOpMaI_II/IOHHBIX TCXHOJOI'uiaxX U
HPaKTUYECKOil fesTeapHOCTH. Lleny u 3ajaun u3yueHns: MaTeMaTHKH IPU OCBOCHHU
npodeccuit CI10 u cnenmansuocreii CII1O.

Tema 1. PazBuTHe NOHATUS O YHCJIE

Llesible 1 paurOHANIbHBIEC YKCIIA. [[eiCTBUTENBbHBIEC YHCIIA.
IIpakTuyeckne 3auHsaTHA. ApudmeTudyeckue ACHCTBUA Han uWciIaMd. HaxoxaeHue
IpUOIM)KEHHBIX 3HAYEHUH BEJTMYMH U NOTPEIIHOCTEN BBIUMCICHUMN.
Pelienue npukiIaiHbIX 3a/1a4 Ha MPOLEHTHI

Tema 2. KopHu, cTenenu u jorapupmsol

Kopuu u crenenu. KopHu HarypanbHON CTENEHM W3 4yuclia U MX cBoiictBa. CreneHu ¢
palOHaIbHBIMU IIOKA3aTEIIAMU, UX CBOMCTBA. CTENEHH C AEHCTBUTEIbHBIMU IIOKA3aTEISIMH.

Jlorapudm. Jlorapudm umcna. OcHOBHOE JorapuMuueckoe TOXKIECTBO. JlecATHUYHBIE U
HaTypaibHble Jjorapudmsl. [IpaBuna neiictBuit ¢ norapudmamu. Ilepexog k HoBOMY
OCHOBAHHUIO.

IIpeoOpasoBanue anreOpanyeckux BblpaxkeHud. IIpeoOpa3oBaHue panUOHANBHBIX, HpP-
PALMOHATILHBIX CTETIEHHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUECKUX BbIPAXKECHUII.
IIpakTnyeckue 3aHATHA. Boluncienue U cpaBHEHUE KOPHEN HATYpajIbHOW CTEIEHU M3 YUCIIA.
Brinonnenue pacueros ¢ paaukanaMmu.Pemenne npocTenmmx nppauquoHaIbHBIX YPaBHEHUMN.
Haxoxxnenue cremneHeil ¢ pauMoOHaJbHBIMU TOKaszarensMu. IIpeoOpa3oBaHus BBIpaKEHHIH,
coaepanux crerneHu. Berancnenne norapudmos. [lepexo OT 0AHOTO OCHOBAHHUS K IPYTOMY.
Pemenue npocremx norapuMuyeckux 1 oka3aTeIbHbIX YPaBHEHUH.

Tema 3. OCHOBBI TPUTOHOMETPUH
Tema 3.1 OcHOBHBbIE OHATHSI TPUTOHOMETPUH
Panuannas mepa yrna. BpamarensHoe qeukenue. CHHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIa.
IIpakTuyeckne 3aHsATHA. l3MepeHue yrioB BpallleHMs B Tpajgycax W paJdaHaXx.
3HaueHus CUHYca, KOCUHYCa, TAHT'€HCa U KOTaHTeHca Yncia.

Tema 3.2 IIpeoOpa3oBanusi TPMTOHOMETPHYECKHUX BbIPasKeHU
OcHOBHBIE TpHUrOHOMETpHUUECKHE ToxaecTBa Popmynsl mnpuseneHus. Dopmyinsl
cnoxxenusi. @opmynsl ynoenus. [Ipeobpa3zoBaHne CyMMbl TPUTOHOMETPUUYECKUX (DYHKIMHA B
IIPOU3BE/IEHUE U IPOU3BEACHUS B CYMMY.
IIpakTnuyeckue 3ausiTusa. IIpeoOpazoBaHMe TPUTOHOMETPUYECKUX BBIPAKEHUH C
MOMOIIBIO (POPMYIT.

Tema 3.3 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
[Ipocreiiime TpuroHoMmerpuyeckue ypaBHeHHs. OOpaTHbBIE TPUTOHOMETPUYECKUE
byHKIIMN. APKCHHYC, apKKOCUHYC, apKTaHT'€HC.
IIpakTuyeckue 3aHATUA. PelieHre npocTeHIINX TPUTOHOMETPUUYECKUX YPaBHEHHUU U
HEPABEHCTB.

Tema 4. ®yHK1IMH, UX CBOICTBA U rPaPUKH
Tema 4.1 O0sacTb onpeneseHusi, MHOKeCTBO 3HaYeHMIi, CBOMCTBA U rpadukn
3JIeMEHTApPHBIX (pyHKIMI
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Oynakiuu. OOnacTe ONpeAeNieHuss W MHOXKECTBO 3HaueHud; rpaduk QyHKIUH,
nocTpoeHue rpapuKoB (PyHKIIHIA, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa ¢yHKIIMH. MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OIPAaHUYEHHOCTH, MEPHO-
nuaHoCTh. [IpoMexyTku Bo3pacTaHust M yObIBaHHs, HauOoJbllee W HaWMEHbIIEE 3HAYCHHS,
TOUKH sKcTpemyMa. ['paduueckas unrepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN
B pealbHBIX Mpoleccax W siBIeHUsAX. Apudmernueckue onepauuu Haa GyHKuusMu. CroxHas
bynakuus (kommosuius). O6paTHbie PyHKITUN.

Ipaktuyeckue 3ansitus IlocTpoeHne wu  wucciefoBaHUEe TpapuUKOB  JTUHEHHOM,
KBaJPAaTUYHOM, KYyCOYHO-IMHEWHOW W NApoOHO-IMHEeHHOW (yHkiui. Haxoxaenue obnactu
ornpeneneHus: GyHKINH.

Tema 4.2 CrenenHble, NoKa3aTelbHbIe, JorapupMuyecKkne 1 TPHTOHOMETPHYECKH e
¢pynkunu. O0OpaTHble TPUTOHOMETPUYECKHE (PDYHKIMH

Omnpenenenus CTETNIEHHON, MTOKA3aTEIBbHON, JIOTapU(PMUIECKON, TPUTOHOMETPUUYECKHIX

dbyHkumii, ux cBoiictBa u rpaduku. [Ipeodbpazoanus rpadukon. [lapamnensHbIil mepeHoc,

CUMMETPUSI OTHOCUTEIBHO OCEH KOOPAUHAT M CUMMETPHUS OTHOCUTEIBHO Hayauna KOOPAMHAT,
CUMMETPHSI OTHOCUTEIILHO MPSAMOM Y = X, pacTsHKEHHE U C)KaThe BIOIb OCel KOOpAHHAT.

IpakTuyeckue 3ansatus. [locrpoenue rpagukoB orapuPMUIECKUX, TTOKA3aTEIBHBIX U

CTENEeHHbIX (PYHKUMN C MOMOIIBIO TeoMeTpHuecKux mpeodpaszoBanuii.Iloctpoenue rpadukon

TPUTOHOMETPHUYECKUX (PYHKIUH C MOMOIIBIO TEOMETPHUIECKUX MPEOOPa30OBaAHHA.

Tema 5. KomOunaropuka. CTaTuCTHKA ¥ TeOPUSI BEPOATHOCTE
Tema 5.1 KomOnnaropuka
OcHOBHBIE OHATHSI KOMOMHATOPUKH. 3aja4M Ha MMOJCYET YMcia pa3MEIIeHUH, nepecra-
HOBOK, coueTaHuil. Pemenue 3anau Ha nepe6op BapuantoB. Popmyna 6uHoma HeroToHa.
CaolicTBa OMHOMUHANBHBIX KO3 duunenTos. Tpeyronbauk Ilackans.
IIpakTnuyeckue 3anaTHsA. Perienue 3a1a4 Ha MojcyeT yuciaa komouHanuii. Pemenue
KOMOMHATOPHBIX 3a]1a4.

Tema 5.2 DiieMeHTBHI TeOpUHU BEPOATHOCTEH
CoOpbITHE, BEpOATHOCTH COOBITHS, CII0OKEHUE U YMHOKEHHE BEPOSTHOCTEH.
IIpakTnyeckue 3aHATHA. Boluricienue BeposiTHOCTEN COOBITUH.

Tema 5.3 Di1eMeHTBHI MATEMATHYECKON CTATHCTHKH

[IpencraBnenue qaHHbIX (TaOIULBI, JUarpammsl, rpagukn).llpencraBienne 4ncIoBbIX
JaHHBIX. Pemenne npukiaaHelx 3a1a4. HaxoxeHne 4ncinoBbIX XapakTepUCTHK BBIOOPKH.

Tema 6. IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue IByX NpsIMBIX B IpocTpaHcTBe. IlapamienbHocTh mpsiMoil u
wiockoctd. IlapamiensHocTs mimockoctel. IlepneHIUKYNApHOCTH NPSAMONM U INIOCKOCTH.
IlepnenauKymsip ¥ HakJIOHHAsA. YTOJ MEXIYy NPSAMOW M IUIOCKOCTBIO. J[ByrpaHHbIM yrois. Yroa
MEXNy  IiIockocTsaMu.  [lepneHauMkynspHOCT,  IBYX  IUIOCKOCTe.  ['eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA:  MapajlieNbHBIA  MEPEeHOC, CHUMMETPHUS  OTHOCHUTEIBHO
iockoctH. [lapannensHoe mpoekTupoBanue. M300pakeHne npocTpaHCTBEHHbBIX GUTYP.

IpakTnyeckue 3ansaTus. OnpeaeneHue B3aMMHOTO PaCloOIOKEHUS NPAMBIX, MPSMBIX U
IUIOCKOCTEM, miuockocTedl. HaxokneHwe yrima Mexay MNpsMBIMHM, HNPSIMOW M IUIOCKOCTBIO,
paccTosHUS OT TOUKH JI0 MIOCKOCTH.

Tema 7. YpaBHeHHS U HEPABEHCTBA
Tema 7.1 YpaBHeHHs 1 cCTeMbl YPAaBHECHHU I
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VYpaBHEHMS M CUCTEMBI YpaBHEHMH. PaninoHanbHble, HppallMOHAIBHEIC, I0KA3aTEIbHBIC U
TPUTOHOMETPUYECKUE YPABHEHUS M CHUCTEMBbl. PaBHOCWIBHOCTb YpAaBHEHUN, HEPaBEHCTB,
cucreM. OCHOBHbIE MpPHEMBbl UX pELICHUs (Pa3IOKEHHEe Ha MHOMKUTENM, BBEJCHHE HOBBIX
HEHM3BECTHBIX, IOJICTAHOBKA, Tpaduueckuii meron). M3o0paxenne Ha KOOPAUMHATHON TIIOCKOCTH
MHO’KECTBA PELICHUI YPABHEHUN C ABYMs IEPEMEHHBIMU U UX CHCTEM.

IIpakTuyeckne 3aHaATHA. PelleHne ypaBHEHUH  AHAIUTHYECKUMMH  METOJAMU.
WuTepnperanus pe3yibrara, y4eT pealbHbIX OrpaHndeHuil.Pemenue ypaBHeHUH rpadudyeckum
MeTonoM. Perienne cucteM ypaBHEHHH aHAINTHYECKUMH U TpadUueCcKUM METOIaMH.

Tema 7.2 HepaBeHncTBa

PaBHocunbHOCT, HepaBeHCTB. OCHOBHBIE MpUEMBl HX pelieHHs (pa3ioXKeHHe Ha
MHOXHTEJIH, BBEJCHNE HOBBIX HEU3BECTHBIX, OJICTAHOBKA, IPa)UIeCKUil METO).
PannoHanpHble, HWppalnuoOHaNbHbIC, IIOKAa3aTelIbHblE HEpaBeHCTBA. (OCHOBHBIE NPHEMBI HX
pemenns. Mcmonb3oBanue cBOMCTB U rpadukoB (yHKUMN MPU pEIICHUH HEpaBEeHCTB. Metoa
uHTepBaNioB. M300paxkeHre Ha KOOPIAWHATHOM TUIOCKOCTH MHOKECTBA PEIICHHI HEPAaBEHCTB C
JBYMSI IIEPEMEHHBIMU U UX CUCTEM.

IIpakTnyeckue 3anstus. Vcrnonp3oBanue CBOMCTB U rpaduKoB (GYHKIHMM AJI pelIeHUS
HEpaBeHCTB. PelieHne HepaBeHCTB METOIOM UHTEPBAIOB. PellleHne moka3aTeabHbIX HEPAaBEHCTB.
Pemenue norapudmuueckux HepaBeHCTB.Perienne nppauoHanbHbIX HEPABEHCTB.

Tema 8. Hauana mareMaTHYeCKOr0 aHAJIHN3A
Tema 8.1 IlocsienoBaTeJIHLHOCTH
ITocnegoBarensHoCcTH. CrIOCOOBI 3aJaHMS U CBOMCTBA YMCIOBBIX IMOCIIEN0BATEILHOCTEN.
CymMupoBaHUe TOCIIEI0BATEIHbHOCTEH. beCkoHeUHO yOBIBarOIIass reoMeTpruiecKas Iporpeccus
U ee cymma.
IIpakTnyeckue 3aHATHs. BBIUMClieHWE YWICHOB YUCIIOBOHM IMOCIEAOBATEIHLHOCTH U €€
npejaena.

Tema 8.2 IIponzBognas pynkuun. [IpumeHenne npou3BoAHOM

[IponsBonnas. [loHsTHE O MPOM3BOIHON (YHKIMH, €€ T€OMETPUUECKUN U (PU3HUECKU
CMBICT. YpaBHEHHE KacaTenbHOW K rpaduky ¢yHkuuu. [Ipou3BOAHBIE CyMMBI, Pa3HOCTH,
npou3BeneHus, 4actHble. [Ipou3BOIHbIE OCHOBHBIX 3JeMEHTapHBIX (yHKUMH. [IpuMenenue
NPOM3BOJIHON K MCCIIeOBaHHUIO (PYHKIUI U mocTpoeHuto rpadukos. Ilpumepsl ncnoabs3oBaHus
MPOU3BOJHON JUIsl HAXOXKJEHUS HaAWIydllero pelleHus B MPUKIAAHBIX 3adadax. BTopas
IPOM3BOJIHAs, €€ TeOMETpUUYECKH U pu3ndeckuil cmpici. HaxokaeHne ckopocTH JUIs Ipolecca,
3aIaHHOTO (POPMYJION U TpaduKoM.

IIpakTnyeckune 3anaTusa. Haxoxnaenune mnpousBoaHON QyHkuuu. CocTaBieHue
ypaBHEHUs KacaTelnbHOW. PemieHune 3agau ¢ mnomouipio mpousBogHo. Haxoxnenue
HKCTpEeMalIbHBIX 3HaueHUil (yHKUIMHU, Touyek meperuda. VccrnemoBaHue (QyHKIUM C HOMOIIBIO
npou3BogHON. HaxoxaeHue HauWOOJIBIIEr0, HAMMEHBIIETO 3HAYEHUS U IKCTPEMaJIbHBIX
3HaYeHU! PYHKLUH.

Tema 8.3 UnTerpaJ u ero npuMeHeHue

[lepBoobpasnas u unTerpai. [IpumeHeHne onpeaeeHHOT0 UHTerpaia A HaXOXKACHUS
Iomaau KpuBoiauHenHon Tpanenuu. @opmyna Hetorona—IJleitOnuma. Ilpumepsl npuMeHeHNs
MHTETpasia B (PU3HKE U T€OMETPHH.

IIpakTnuyeckue 3aHaTHA. HaxoxneHue mnepBooOpazHOW (YHKIHMHM C  TOMOIIBIO
TaOJIMLbl MHTETpajioB. BpluncieHne oOmpene’leHHOro HHTerpaia. BeluucieHue Quanmdyeckux
BEIIMYUH C IIOMOLIBIO OIPENEICHHOIO HHTErpaja. BpluucieHHe Iuiomane ¢ IMOMOIIbIO
OIIPEEIIEHHOT0 HHTErpaa.

Tema 9. Muororpannuxku. Kpyribie Tena
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Tema 9.1 MHOrorpaHHUKH

Bepuunsl, peOpa, rpanu MHororpanHuka. Ilpusma. Ilpsmas npusma. IlpaBunbHas
npusma. [lapamnenenunen. Ky6.llupamuma. IlpaBuiabHas nupamuga. YCcedeHHas MHPaMHUJIA.
Terpasap.Cummerpun B KyOe, B mapajuienenurnene, B npusme u nupamujae.CeueHus KyoOa,
npusMbel U nupamuisllIpencraBienre o MpaBWIBHBIX MHOTOTpaHHUKax (TeTpaliape, Kyoe,
OKTa’JIpe, JOJEKA3APE U UKOCASIPE).

IIpakTH4eckue 3aHsATHA. Perenue 3a1a4 no teme «neMeHThI Tpu3Mbl. CeueHuns
npusMs». Pemenne 3anad no teme «lIupamuna. ¥Ycedennas nupaMmuiar»

Tema 9.2 Tesia 1 NOBEPXHOCTH BpALLCHHUS

Hunmuuap u xonyc. YcedeHHbl KoHyc. OCHOBaHHE, BHICOTA, OOKOBasi MOBEPXHOCTb, 00-
paszyromas, pazBepTka. OceBble CeUeHUs U CEUEHUs, MapalyieIbHbIe OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenpHas miockocTsb K chepe.
IIpakTuyeckue 3ansaTusa Pemenue 3amauy no temam: «wmmaap», « Konye», «lllap.
Cdepar.
Tema 9.3 U3mepeHusi B reoMeTpuHU

O6beM u ero usmepenue. Murerpanbuas ¢opmyna oobema. Dopmynsl oObema Kyoa,
MPSIMOYTOJIBHOTO MapaljieNieNuIea, MPU3Mbl, IWMHApA. DopMysbl oObeMa MUPAMHABI U
KOHYCa.

dopMyIbl TUIOMAAM TOBEPXHOCTEH HWIMHApPAa W KoHyca. Dopmynbl o0beMa mapa u
TI0Mmaau chepsl.

[Tomo6ue Ten. OTHOMIECHUS TUIOIIA/ICH TOBEPXHOCTEH U 00BEMOB IMTOAO0HBIX TEII.
IIpakTnyeckue 3aHATHA. BbluKCICHHWE TUIOMAJAM TOBEPXHOCTH W O0BbEMa IPU3MBI.
Beruncnenue 1oiomaaM  MOBEPXHOCTH © o0beMa TUpaMubl. BBIYHCICHWE IUIOMIAAN
MOBEPXHOCTH U O0ObeMa IWIMHApA, KOHyca. BbhIUUCIEHHE TUIOMAAN MOBEPXHOCTH U 00BeMa
niapa M ero 4acrem.

Tema 10. KoopauHaTbl U BEeKTOPbI

[IpssmoyronbHast  (nexkapToBa) cHCTEMa KOOpJAMHAT B mpocTtpaHcTBe. Dopmyia
paccTosHUS MEXy IBYMs Toukamu. Y paBHeHHs cepbl. BekTopsl. Momynb BekTopa. PaBeHCcTBO
BekTOpOB. CJ0K€HHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. PasznokeHue BekTopa Mo
HalpaBJeHUsIM. YTOl MexAy AByms Bekropamu. [Ipoekuust BekTopa Ha ocbk. Koopaunatsl
BekTopa. CKalsipHOE MPOM3BEIEHHUE BEKTOPOB. MConb30BaHHE KOOPAMHAT W BEKTOPOB IpHU
pELIEHNU MaTEMATUYECKUX U MPUKIIAJAHBIX 3a/a4.

IpakTuyeckue 3ansaTus. J{eficTBUS ¢ BEKTOpaMH, 3aJJaHHBIMA T€OMETPUYECKHU U
KoOopAuHaTaMu. PeleHue 3aay B J€KapTOBOM CHCTEME KOOPAUHAT.
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4. Y4eOHO-MeTOAHYECKOe U MaTepuaibHO-TeXHUuYecKoe obecneyenue padoyei
NporpamMmMsbl y4eOHO TucHUIIUHBI «MaTeMaTHKa

Jlns  ocBocHHMs pabouel NIpOrpaMMmbl  y4eOHOM  TUCHUILIMHBI  «MaremaThka
NPeIyCMOTPEH Y4eOHBIH KaOMHET MareMaTW4ecKuX muciuIuinH. [lomenieHne kaOuHera
ynoBieTBopsieT TpeboBaHusM CaHUTAPHO-IMHIAEMHUOIIOTUYECKUX TMPaBWI W HOPMATHBOB
(CanlluH 2.4.2 Ne 178-02) ocHamieHO TUITIOBBIM 000PYTIOBAHUEM.

B kabunere ecTh MyJIbTUMEIUITHOE 000PYAOBaHKE, MTOCPEACTBOM KOTOPOTO YYACTHUKH
00pa30BaTEeNLHOTO MpPOIEcca MPOCMATPUBAIOT BU3YAIBHYH HH(POPMALKIO IO MaTeMaTHKE,
CO3/AIOT MPE3CHTAINH, BUIEOMATEPHAIIbI, UHBIC TOKYMEHTHI.

B cocraB yueOHO-METOIUYECKOTO H  MaTEPUAIBHO-TEXHUYECKOTO OOCCIeYeHUs
POrpaMMBbl Y4€OHOUW TUCIUTUIMHEI «MaTeMaTukay BXOIST:
— HarBsIIHBIC TOCOOMS (KOMIUIEKTHI YYeOHBIX TAOJHII, TUIAKATOB, TTOPTPETHI BBHIAAIOIIUXCS
YUEHBIX-MaTEeMAaTHKOB, MAKEThl TEOMETPUYECKHX Tel);
— WHPOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;
— KOMIUJICKT TEXHUYECKOW JOKYMEHTAIMH, MAcTopTa Ha CPEICTBA OOYYCHUS, WHCTPYKIIUU
10 UX UCIIOJIb30BAHUIO M TEXHUKE 0€30IIaCHOCTH;

5.YcioBus peanusanuu padoyeii nporpaMmmbl 1Jis1 HHBAJIWA0B U Jul ¢ OB3

[Ipn peanmuzanuu pabodeil mporpammbl y4eOHON TUCHUIUIMHBL «MaTemaThka s
uHBaUIO0B M Juil ¢ OB3 B eAMHOM IMOTOKE CO CBEPCTHUKAMH, HE HMMEIOUIUMHU TaKHUX
OTpaHHYEHUN, HOPMATHUBHBII CPOK OCBOEHUS MPOrpaMMbl HE YBEITUUUBACTCS.

Jnst maBanmuaoB u jui ¢ OB3 o0ydeHue MpOBOIUTCS C y4eTOM OCOOEHHOCTEH HX
NCUX0(U3NUECKOTO Pa3BUTHS, UX UHIUBUIYaTbHBIX BO3MOKHOCTEH U COCTOSIHHSI 3JI0POBBSL.

[Ipn m3ydenun ydeOHOM aucummiuHbel «MaTtemaTuka» 18 WHBaIUAo0B U jaul ¢ OB3
obecrnieunBaeTcs coOII0ICHIE CIAEAYIONINX 001X TpeOoBaHMI:

- OCYILECTBIIGHUE Mpolecca o0ydeHus il MHBAIUIOB U Juil ¢ OB3 B oaHOl ayauTopuu
COBMECTHO C 00YYaroIMMHCS, HE UMEIOIIUMU OTPAaHHUYEHHBIX BO3MOXKHOCTEH 3/I0POBBS;

- HHIUBHUAYyaJIbHOE KOHCYJIbTHPOBaHUE MHBATUIOB U Jiull ¢ OB3;

— TOJIb30BaHHE HEOOXOIMMBIMU TEXHUYECKUMU CPEJICTBAMH O0yUYECHHUS;

- opraHuzaiuu pabodero mecta g UHBIUI0B 1 jull ¢ OB3;

- o0ecrieyeHre TMeYaTHBIMU UM DJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu (yueOHbIe
ocoOusi, MaTepuasbl A1 CAMOCTOSITEIbHOM paboThl U T.A.) B opMax, alaiTUPOBAHHBIX K
OTPaHHUYEHUSM UX 3/I0POBbs U BOCTIPUATHUS HHPOPMAITUH.

B 3aBuUCMMOCTH OT KOHKPETHOTO BHJAa OTPAaHUYECHHS 3J0POBbS (HApYIIEHHUS ClyXa
(rmyxwue, caabocCblIaniue), HapyIieHus 3peHus (Cernble, ClIa0OBUIAIINE ), HAPYIICHHS OTOPHO-
JIBUTATEIBLHOTO amnmapara u Jp.) odecrneunBaeTcsi COOII0IeHNE CIeAYIOMUX 00IUX TpeOOBaHUMN:

- o0ecrnevyeHrne HHANBUAYAIBLHOTO PaBHOMEPHOTO ocBeleHus He MeHee 300 mrokc;
- Ui BBIMOJHEHWs 3alaHuii wHBamugaM u junam ¢ OB3 npu HeoOxoammocTu

MIPEIOCTABIIAETCS YBEIMUUBAIOIINECS YCTPOUCTBO;

- 3adaHus JUISI TPAKTUYECKUX, J1A0OpPaTOPHBIX, CAMOCTOSITENIbHBIX W HHBIX pPaldoT

O(OPMIISIFOTCS YBEITMUEHHBIM HIPHPTOM;

- 0 JKEJaHWI0 OOYYaoUIMXCSl TEKYIIMH W HUTOTOBBIN KOHTPOJb 3HAHUM MO YydeOHOM

JTUCITUIIIMHE TIPOBOIUTCS B TUCHbMEHHOMN, YCTHOM U MHOU yIOOHOH dopme.
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6. XapakTepucTHKA OCHOBHBIX BU/I0B YUe0HO# JeATeIbHOCTH 00y4aAKIIHUXCS

Copnepxanue XapakTepucTUKa OCHOBHBIX BHJIOB JICATEIHLHOCTH O0yUYaIOITIXCS
00yJeHUs (Ha ypoBHE y4EOHBIX JEHCTBUIA)
Beenenue O3HaKOMJICHHE C POJIBI0 MATEMATUKH B HAYKE, TEXHUKE, SKOHOMHUKE,

MH(OPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTHUUECKOM JIeATEIbHOCTH.
O3HakoOMJIEHUE C HEJISIMU U 33JJa4aMH U3Y4YCHHS] MaTeMaTHKH TPU
ocBoeHnu npodeccuii CI10 u cnenmansuocteit CI10

AJI'EBPA

PaszButne nmoasaTus o
qHuCIIC

Brmonnenue apudmMeTnueckux ASHCTBUNA HaJ YUCIIaMH, COYETast
YCTHBIE U MNCbMEHHBIE IPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HaYeHUI BETMYMH U TIOTPEITHOCTEN
BBIYHCIICHUM (a0COJIFOTHOM U OTHOCUTENILHOM ); CPABHEHUE YHCIIOBBIX
BBIPAXKEHHUI.

Haxoxxnenne ommOoK B MpeoOpa30BaHUAX U BHIYMCICHUSIX
(OTHOCHUTCS KO BCEM IYHKTAaM MPOrPaMMBI)

Kopsuu, crenenu,
Jorapudmpl

O3HaKOMJICHHUE C TOHSITHEM KOPHS N-I CTENEHU, CBOWCTBaMU
pasivKaJIoB U NPaBUJIaMH CPaBHEHUS KOPHEH.

@opMyIMPOBAHUE ONIPENEICHUS KOPHS U CBOWCTB KOPHEH.
Brruncnenue u cpaBHEHHE KOPHEH, BBIIIOJIHEHUE IPUKUIKA
3Ha4yeHus: KopHs. [IpeoOpa3zoBaHne YNCIOBBIX U OYKBEHHBIX
BBIPAXCHU, COAEPIKALUX PATUKAIIbI.

Beimonaenue pacyeToB o popMmysaM, COACPKALIIM PaJIuKaIb,
OCYILECTBIISA1 HEOOXOIMMBIE ITOACTAaHOBKH U IPeoOpa3oBaHMUsL.
OmnpeneneHye paBHOCUIBHOCTU BbIPAXKEHUH € pauKaIaMH.
Pemenne nppanroHalIbHBIX ypPaBHEHUM.

O3HaKOMJICHHUE C TOHITUEM CTENEHU C JEMCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Haxosxnenne 3HaueHuil CTeTIeH!, HCIIOB3YsI TPH HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPELICTBA.

3anucbIBaHUE KOPHS N-I CTENIEHU B BUJIE CTETIEHHU C IPOOHBIM
MoKa3areieM U Hao0OopoT.

@opMyJIMpOBAaHNE CBOMCTB CTENEHEN. Brluncienue crenenen ¢
palOHAIbHBIM I1I0KA3aTENEM, BHIITOIHEHUE IPUKUIKHA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
CTEIEHU, IPUMEHSS CBOMCTBA. PeleHne mokas3aTenbHbIX YPaBHEHMIA.
O3HaKOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTENIEHEN IIpU
BBIYMCIICHUH CPEHUX, IEJICHUU OTPE3KA B «30JIOTOM CEUECHHUM.
Pelenne npukiagHblX 3a/1a4 Ha CJI0XKHBIE IPOLICHTEI

[IpeoOpa3zoBanue
anredpanvdecKux
BBIPa)KCHU I

Brinonaenune npeodpa3zoBaHuil BEIpAKEHHM, MpUMeHeHne Gpopmyi,
CBSI3aHHBIX CO CBOICTBaMU CTeINEHel U JIorapu(MoB.
Omnpenenenne 00aacTH JOMYCTUMBIX 3HAUEHUH JT0rapu(pMUUIECKOTO
BbIpakeHus1. Perenue orapuMudyeckux ypaBHEeHUH
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OCHOBbI TPUTTOHOMETPUH

OCHOBHEIE TOHATHA

W3y4eHne paquaHHOrO METONAa U3MEPEHUS YIJIOB BPAILEHUS U X
CBSI3U C rpaJycHON Mepoii. I300paxkeHne yrioB BpalieHus Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOIOKECHHUEM.
®opmMynupoBaHHE ONPEIEICHUN TPUTOHOMETPUIECKUX (PYHKITHIA
JUISL YTJIOB IIOBOPOTA U OCTPBIX YIVIOB IMIPSIMOYTOJIBHOIO
TPEYroJbHUKA M 00BSICHEHNE X B3aUMOCBS3H

OcHoBHBIE IIpuMeHEeHnEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB AJIs
TPUTOHOMETPUUECKUE BBIYUCIICHHSI 3HAYCHUI TPUTOHOMETPUIECKUX (DYHKIHIA 11O OHOM 13
TOXKJIECTBA HUX
[IpeobpazoBanus W3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYJIIBI CIOKEHUS,
IIPOCTEUIINX yIIBOEHHUS, IPe0OPa30BaHUs CyMMbI TPUTOHOMETPHUECKUX (DYHKIIMHA
TPUTOHOMETPUUECKUX B IIPOU3BE/ICHUE U IPOU3BEACHUS B CYMMY U IPUMEHEHUE TIpU
BBIPAKEHUN BBIUMCJICHUM 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPDAKEHUS U
YIPOILEHHUS €rO.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUHN TOUYEK HA €IMHUYHOU
OKPYKHOCTH M TPUMEHEHHE UX ISl BBIBOAA (hOPMYIT TPUBEICHHSI
IIpocrenmue Pemenue no gpopmynam 1 TPUrOHOMETPUYECKOMY KPYTY
TPUTOHOMETPUUECKHE IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUH.
YPaBHEHUS U [TpumeHeHne 00X METOJIOB PELIeHUs ypaBHEHUH (IIpUBEIEHUE K
HepaseHcmea JIMHENHOMY, KBaJJpATHOMY, METOJI Pa3JI0KECHHs HA MHOYKUTEIIH,

3aMeHbl IEPEMEHHOM) IIPU PEIIEHUH TPUTOHOMETPHUUECKUX
YpaBHEHUN. YMEHHE OTMEYATh HAa KPYIe PEIIECHUs IPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcHHYC, apKKOCHHYC,

APKTAaHI'CHC YHUClia

O3HakoOMJIEHUE C TTOHITHEM OOPATHBIX TPUTOHOMETPUUECKHUX
GbyHKIHIA.

N3ydenue onpeneneHnii apkCuHyca, apkKOCUHYCa, apKTaHTeHCca
yrcna, opMyIupoBaHue UX, N300pakeHrne Ha eTMHUYHON
OKPY>KHOCTH, TPUMEHEHHUE NIPH PEIICHUU YPABHEHUI

®YHKIMH, X CBOUCTBA U TPA®UKU

OyHKIUN.
[TonsiTue o

HENPEepbIBHOCTH (PYHKIIUH

O3HakoMJIEHHE C TIOHATHEM MEPEMEHHOM, MpUMepaMu 3aBUCUMOCTEMN
MEXy IepEMEHHBIMH.

O3HakoMJIEHHE C TIOHATHEM TpaduKa, onpeeneHue
MPUHAJJIEKHOCTH TOUKH rpaduky pyHkuuu. OnpeneneHue no
dbopmyIie mpocTeiIeit 3aBUCUMOCTH, BIIa €€ rpaduka. BeipaxkeHnue
1o (opMyJie 0OHOM NepeMeHHOH uepe3 aApyTue.

O3HakoMJIEHHE ¢ onpefiesieHneM QyHKINH, GOpMYIHPOBAHUE ETO.
HaxosxneHue o6sacTu onpeseneHus 1 06JacTy 3HaueHu QyHKImuu

CaoiicTBa (hyHKIHH.
I'padmueckas
UHTEepIpeTalys.
[Ipumepsr
(GYHKIMOHATBHBIX
3aBHCHMOCTEH B
peanbHBIX Mpoleccax U
SIBIICHHSIX

O3HakomJIeHHE ¢ TpuMepaMt (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpoLeccax U3 CMEXHBIX TUCIUIUINH.

O3HaKOMJIEHHE C JOKa3aTEIbHBIMU PACCYX ICHUSIMH HEKOTOPBIX
CBOICTB JIMHEHHOW U KBaApaTUYHOU (PyHKLUH, TpOBEIECHNE
UCCIIeI0BaHMsI TMHEHHON, KyCOUHO-TMHEHHON, TpOOHO-TMHEHHOH 1
KBaJIpaTUUHON QyHKIIMHA, TocTpoeHue ux rpadukos. [loctpoenue u
yreHue rpa¢pukoB pyHkuuit. Mccnenoanue QpyHKIUH.
CocraBieHue BUJ0B PYHKIMIA MO TaHHOMY YCJIOBHIO, pEIICHHE
3aJ1a4 Ha DKCTPEMYM.

BrimonHenue npeoOpa3oBanuii rpaduka GyHKINH

OO6patHble GyHKIMU

W3zyuenue nonamus obpamuoii ¢ynxyuu, onpeaeneHie Buaa u
nocmpoeHue paguxa 0opamuol GyHKYulu, HaxoxrcoeHue ee ooaacmu
onpedenenus u obnacmu 3navenuil. IlpuMeHeHre CBOUCTB pyHKIUI
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IIPU UCCIICIOBAHUM YPABHEHUH U PELICHUHU 3a/1a4 HA DKCTPEMYM.
O3HaKOMJICHUE C TIOHSTHEM CIIOKHOU (PyHKITUH

CrerncHHEIE,
MoKa3aTesbHbIE,
norapu)MUIECKHe U
TPUTOHOMETPHUYECKHE
¢ynkuun. OOpatHbIe
TPUTOHOMETPHUYECKHE

byHKIIMHN

Beruucnenue 3HayeHnid GyHKINH IO 3HAYEHUIO apryMEHTa.
Omnpenenenue MoyIoXKeHNUs TOUYKH Ha rpaduke Mo ee KoopJAuHaTaM 1
Hao000pOT.

Hcnonb3oBaHue CBOWCTB (PYHKITUHN ISl CPAaBHEHHS 3HAYCHUN
CTeTeHel U Jorapu@mos.

[Toctpoenue rpaduKoB CTENEHHBIX U JTOTapUPMHUUECKUX PYHKIIHH.

Perienune nokazaTesbHbIX U JOrapu(pMUUECKUX YPaBHEHUHN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHUE C MTOHSITUEM HENPEPHIBHOW MEPUOIUYECKOMN
¢bynkunu, GopMynupoBaHHE CBOMCTB CHHYCA U KOCHHYCA,
HOCTPOCHHE UX IpaUKOB.

O3HaKOMJIEHHUE C TOHATHEM FapMOHUYECKUX KOJIeOaHUil U
IpUMEpaMu FrapMOHMUYECKUX KoJIeOaHUH /17151 ONIMCaHUs POLIECCOB B
¢u3nKe U Jpyrux oonacTax 3HaHUs.

O3HakoMJIEHHE C TIOHATHEM Pa3pbIBHOM MEPUOANYECKON (YHKIIUY,
(GopMyJIMpOBAaHUE CBOICTB TAHI€HCA U KOTAHI'€HCA, [IOCTPOEHUE UX
rpaduKoB.

[TpumeHenne CBOWCTB QYHKIUH ISl CpAaBHEHUS 3HAUCHUHA
TPUTOHOMETPUUYECKUX (DYHKLUH, peIIeHUs] TPUTOHOMETPHUECKUX
ypaBHEeHUH. BpinoaHeHune npeodpa3oBanus rpaduxkos

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

TlocnenoBarensHOCTH

O3HaKOMJIEHHE C TOHITUEM YHCIIOBOW MOCIEA0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

. O3HaKOMJIEHHE C BBIUMCIEHUEM CYMMbl OECKOHEYHOI'O YHCIOBOTO
psiia Ha IpUMepe BBIUUCIIEHUS] CYMMbI OECKOHEYHO yObIBaroOIIeH
r€OMETPUYECKON ITPOTPECCUM.

Pemenue 3a1au Ha npuMeHeHUe POpMyIbl CyMMbI OECKOHEYHO
yObIBaIOIIE reOMETPUUECKON TPOrPecCUu

IIpousBoaHas u ee
IIPUMEHEHHE

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOM.

N3yuenue u GopMynnpoBaHHe €€ MEXaHUYECKOTO U
reOMETPUYECKOT0 CMbICIIA, U3YYEHNE AJITOPUTMA BBIUYMCIICHUS
IIPOM3BOIHON Ha MPUMEPE BHIYUCICHUSI MTHOBEHHOW CKOPOCTH U
YIJI0BOT0 KO3 PHUIMEHTa KacaTeIbHOM.

CocraBneHue ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

YcBoenue mpasui 1udhepeHIupoBaHts, TA0IUIbI TPOU3BOIHBIX
AJIEMEHTApHbIX (PYHKUINN, IpUMEHeHue s AUPPepeHInpoBaHus
(byHKLUH, cCOCTaBIeHUs ypaBHEHUS KacaTeIbHOM.

N3ydeHue TeopeM 0O CBA3M CBOWCTB (DYHKIIMU U IPOU3BOIHOM,
(bopMynHUpOBKa UX.

[TpoBeneHmne ¢ MOMOLIBIO0 TPOU3BOTHON UCCIIEOBAHUS (PYHKIINH,
3aJJaHHOM (POpMYITOHA.

VYcTraHoBiieHHE CBSI3U CBOMCTB (DYHKIIMM U IPOU3BOJHON MO UX
rpapukam.

[IpumeneHnne nporu3BOIHOM IS peIIeHU 3a7a4 Ha HaX0XKICHUE
HanOOJIBIIEr0, HAUMEHBIIETO 3HAUYCHHSI U Ha HaXOXKJICHHUE
HKCTpEMyMa

IlepBooOpa3nas u
HHTETpal

O3HakoMJIEHHE C TIOHATHEM HHTErpasa U nepBooOpasHou.
W3ydeHnue mpaBuiia BEIYUCICHHS IEPBOOOPA3ZHON U TEOPEMBI
Hprotona— JleiibHuna.
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Pemenue 3aa4 Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHCIICHHE TTIEPBOOOPA3HOM 711 JAHHOU (DYHKITHH.
Pemenue 3aa4 Ha IpUMEHEHNE UHTETpaJIa AJIsl BBIYUCICHUS
(U3NYECKUX BEJIUYMH U IUIOIAAeH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHUSI U CUCTEMBI
ypaBHeHui HepaBeHncTea
U CUCTEMBI HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU

O3HakoMJIEHUE C IPOCTEHIIMMU CBEIEHUAMH O KOPHSIX
anreOpanyecKux ypaBHEHUH, MOHATUSIMHU HCCIEIOBAHUS YPABHEHUH
Y CUCTEM ypaBHEHUH.

N3yuyenue Teoprun paBHOCUIBHOCTH YPABHEHUN U €€ IPUMEHEHUS.
IToBTOpEHME 3anKCH PELICHHS CTAHAAPTHBIX YPABHEHUMN, TPUEMOB
IpeoOpa3oBaHus ypaBHEHUN AJIs CBEACHUS K CTaHJapTHOMY
YPaBHEHUIO.

Pemienue panrioHanbHBIX, HPPALMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonb30BaHue CBOMCTB U TpaguKoB (DYHKIHMA IS peIICHUS
ypaBHeHMH. [loBTOpeHrEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHeHUl ¢ MpUMEHEHUEM BCEX IPUEMOB (pa3IoKEHUs
Ha MHOKUTEJIU, BBEJICHUSI HOBBIX HEU3BECTHBIX, IIOJCTAHOBKH,
rpauuecKoro MeToaa).

Pemienue cuctem ypaBHEHMI ¢ IPUMEHEHUEM PA3JIMYHbIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMU PELLIEHUSI HEPABEHCTB U
UCIOJIb30BaHUE CBOIMCTB U rpaduKoB QYHKIMH IpU peIIeHUun
HEpaBeHCTB. PemeHne HepaBeHCTB U CUCTEM HEPaBEHCTB C
NPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.

[IpumMeHeHne MaTeMaTHYECKUX METOOB ISl PEIICHUS
coJiepKaTeNbHbIX 3ajlay U3 pa3IMyHbIX 00JacTell HAyKH U MPAKTUKH.
HHTepnpeTrpoBaHne pe3yabTaToOB C YU€TOM PEalbHBIX OrpaHUYCHUH

DJIEMEHTBI KOMBMHATOPUKU, TEOPMU BEPOITHOCTEU U CTATUCTUKH

OcCHOBHBIE TOHATHS
KOMOHWHATOPUKH

N3yuenue npaBuiia KOMOMHATOPUKH U IPUMEHEHNE TIPU PEILICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOAOM iepedopa U 10 IPaBUITy
YMHOXEHHUS.

O3HaKOMJIEHHE C MOHATUSIMU KOMOMHATOPHKU: Pa3MEILEHUIMH,
COYETaHUSIMH, IEPECTAHOBKaMHU U (hOpMyJIaMH Il UX BBIUYUCIICHUSL.
OObsicHeHHE U IpUMeHeHue GopMYyJI 171l BBIUMCIICHHS pa3MEeLIeHHH,
NIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.

Oznakomienue ¢ 6uHoMoMm HetoToHa u Tpeyronpaukom Iackars.
Pemenne npakTu4eckux 3aad ¢ UCIOJIb30BaHUEM TIOHATUN U
IIpaBUJI KOMOMHATOPUKHU

DNEeMEHTHI TEOpUU
BEPOATHOCTEMN

N3ydeHune kiracCu4eckoro onpeneseHusl BEpOSATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenue npuMepoB BEIUMCIIEHUS BEPOATHOCTEN. Pelrienne
3a/1ay Ha BBIUMCIICHUE BEPOSITHOCTEN COOBITHIA

[IpencraBnenne JaHHBIX
(TabnuIbl, TUarpamMMBl,

rpadukm)

O3HaKOMJIEHUE C MPEICTABIIEHUEM YUCIIOBBIX JAHHBIX U X
XapaKTEePUCTUKAMU.

Pemmenne nmpakTu4eckux 3aga4 Ha 00pabOTKYy YMCIIOBBIX JAHHBIX,
BBIYMCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

[Ipsimble M TIOCKOCTH B
MIPOCTPAHCTBE

(I)OpMy.TII/IpOBKa U IPpUBCACHUC JOKA3aTCIIbCTB IPU3HAKOB B3aUMHOI'O
PacCIoJIOKCHHUA MTPAMBIX U minockocreii. Pacmo3naBanue Ha JepTEIKAX
1 MOJCJIAX PA3JIMIHBIX CITYYdaCB B3AMMHOT'O PACIIOJIOKCHUS TPAMBIX
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U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUMU.
DopMyTUPOBAHUE OMIPEACICHUM, TPU3HAKOB U CBOWCTB
NapauIeIbHBIX U MEPIEHAUKYIISPHBIX IIJIOCKOCTEHN, IBYTPaHHBIX U
JIMHEWHBIX YTJIOB.

BrinonHeHNe TOCTPOEHUS YITIOB MEKIY MIPSIMBIMU, IPSIMON U
IIJIOCKOCTBI0, MEXAY IJIOCKOCTSIMU 10 OITMCAHUIO U PACIIO3HABAHUE
UX Ha MOJIETISIX.

[IpuMeHeHre NPU3HAKOB U CBOMCTB PACIOI0KEHUS IPSIMBIX U
IUIOCKOCTEH MpH pelIeHnH 3a1ad.

N3o00paxeHne Ha pUCYHKaxX U KOHCTPYUPOBaHUE Ha MOACIISAX
NEPIEHIUKYJIPOB U HAKJIOHHBIX K INIOCKOCTHU, MPSMBIX,
MapajuIeIbHbIX IIJIOCKOCTEH, YIJIOB MEXAY MPSMOMN U INIOCKOCTBIO U
000CHOBaHHE NIOCTPOEHHUS.

Pemenne 3a1ay Ha BbIYMCIIEHUE TEOMETPUUYECKUX BEJTUUYMH.
OnuceiBaHME pacCTOSTHUS OT TOYKHU JI0 IJIIOCKOCTH, OT MPSAMOM 110
IIJIOCKOCTH, MEK]y INIOCKOCTAMM, MEKY CKPEIIUBAIOLIIUMUCS
NPSMBIMH, MEXKAY POU3BOJIBHBIMH (DUTYPaMU B IIPOCTPAHCTBE.

DOopMyIMPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyleCTBOBaHMS, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJIENIAX pacCTOSIHUSA U 0OOCHOBaHUE
cBOUX CyxaeHui. OnpeeneHre U BEIYUCICHUE PACCTOSIHUHN B
npoctpaHctBe. [Ipumenenue Gopmyi 1 TeopeM MIaHUMETPUH s
peuieHus 3aaay.

O3HaKOMJICHHE C IOHATHEM NAPAJUIEIBHOTO POEKTUPOBAHUS U €T0
cBoiictBamu. [Ipumenenue Teopuu a1 000CHOBAaHUS IOCTPOCHUN U
BBIUNCJICHUN. APryMEHTUPOBAaHUE CBOUX CY)KIEHUHN O B3aUMHOM
PAacIIoNIOKEHUH MTPOCTPAHCTBEHHBIX (PHUTYD

MHororpaHHuKH

Onucanue U XapaKTepUCTHKA PA3JIMYHbIX BUJIOB MHOIOIPaHHUKOB,
IIEPEYHCICHNUE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOI'PaHHUKOB U BBIIIOJHEHNE TIOCTPOCHUS Ha
N300paXEeHUSIX U MOJENSIX MHOTOTPaHHHUKOB.

BolunciieHye JIMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMeHTUPOBAHUE CBOUX CYKIACHUM.
XapakTepuCcTUKa U U300pakeHUE CEUCHUs, pa38epmKu
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEH TOBEPXHOCTEMN.
[TocTpoenne npocTelmx cedeHnit Kyoa, MpU3Mbl, MHPAMUIBL.
[Tpumenenue (HakToB U CBEIEHUN U3 IUIAHUMETPHH.
O3HaKOMJIEHHE C BUJaMU CUMMETPHil B IPOCTPAHCTBE,
(bopMyTUpOBaHHUE ONPEICICHHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TeJ BPALLEHNUS U MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH NIPU PEIICHHUH 3a/1a4.
Vcnonb30BaHue NpHOOPETEHHBIX 3HAHUMN J1JIs1 UCCIIEIOBAHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJHEHUE PUCYHKOB
110 YCJIOBUSIM 3a/1a4

Tena u noBepxHOCTH
BpalICHUs

O3HakoMJIEHHE ¢ BUJAMU Tell BpalleHus, GopMyTUpOBaHUE HX
ONpEACICHUN U CBOMCTB.

®opMyIHpPOBAHUE TEOPEM O CEUEHUH I1apa MIOCKOCThIO U
MIJIOCKOCTH, KacaTeIbHOM K cepe.

XapakTepucTuka U U300pakeHHe TeN BPAIICHUS, UX PAa3BEPTKH,
CceueHus.

Pemenue 3a1ay Ha NOCTPOEHUE CEUEHHM, BBIYUCIICHUE JIUH,
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paccTossHUM, yrioB, momaaeil. [lposenenre nokazarenbHbIX
paccyXJI€HUN MPU PELICHUH 3a1a4.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3a/1a4 Ha Tena
BpallleHusl, KOMOMHALINIO Tel.

N300paxkeHre OCHOBHBIX KPYIJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA I10
YCIIOBHIO 33]1a41

N3mepenus B reoMeTpuun

O3HaKoOMJIEHHME C NOHATHAMM IUIOMIAAA U 00bEMA, aKCHOMaMH U
CBOMCTBaMH.

Pemenwe 3a1a4 Ha BEIYHUCIICHHE IIOMAACH MIIOCKHX QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIOIIUX POpMYII U (DAaKTOB U3
IaHuMeTpun. V3ydeHne TeopeM O BEIYUCICHUH 00heMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HAa TpUMEHeHne HopmyI
BBIUUCIICHHS 00beMOB. 3ydenue ¢hopMyIt Uik BEIYHCICHUS
TJI0IAJIeH TTOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIlICHUS.
O3HaKOMJIEHUE C METOJIOM BBIUUCIICHUS ILJIOMIAIA TOBEPXHOCTH
chepsl. Pemienne 3a1a4 Ha BBIYMCIICHHE TUIOIIA/ICH TOBEPXHOCTH
[IPOCTPAHCTBEHHBIX TEJ

KOOp,I[I/IHaTBI H BCKTOPLI

O3HakoMJIEHHE C IOHATHEM BeKTOpa. M3ydeHue nekaproBoi
CHUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3aJaHHBIM
KOOpAMHATaM TOYEK U INIOCKOCTEH, HaX0XKIEHNE KOOPAUHAT TOYEK.
Haxoxnenne ypaBHEHUH OKPYKHOCTH, CEpBbl, TUIOCKOCTH.
Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

N3yuenue CBOMCTB BEKTOPHBIX BEJIMYMH, IIPAaBUJI PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXO0KIACHUS
KOOPJHMHAT BEKTOPA B IPOCTPAHCTBE, MPABWJI JEHCTBUN C BEKTOPAMH,
3aJaHHBIMUA KOOPJMHATAMHU.

IIpuMeHeHne Teopuy NpY PEIICHUH 3a1a49 Ha JEHCTBUS C BEKTOPAMH.
N3y4eHne cKaasipHOIro IPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs NPSIMOM U IUIOCKOCTHU. [IpuMeHenne Teopun npu
pELICHUH 3aJ1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPAUHATHBIN METO,
IIPUMEHEHNE BEKTOPOB Il BBIYMCIIEHUS BEJIUYMH YIJIOB U
paccrosiHui. O3HaKOMJIEHHE C I0Ka3aTeIbCTBAMHU TEOPEM
CTEPEOMETPUHN O B3AMMHOM PACIOJIOKEHUU IIPSMBIX U INIOCKOCTEN €

HCIIOJIb30BAHHUEM BCKTOPOB

19




7. AndopMaliuOHHbIE UCTOYHHUKH

OcCHOBHbBIE HCTOYHHKH

boromonoB, H.B. Anrebpa um Hayama aHanu3a: ydeOHOE IOCOOHME ISl CPETHEro
npodeccuonansHoro obpazosanmsi / H. B. boromonos. — Mocksa: M3znatensctBo HOpaiiT,
2021. — 240 c. — (Ilpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr:
anekTpoHHbld  // OOpaszoBatenbHas  tiarpopma  FOpaiit  [caiit]. -  URL:
https://urait.ru/bcode/469825 (mara oOpamenus: 27.05.2021). - Pexum gocryma: o
TIOJIITUCKE.

boromono, H.B. T'eomerpus: ydeOHOEe mocoOue misi cpemaHero mnpodecCHOHATBLHOTO
obpazoBanusi/ H. B. boromonoB. — MockBa: W3pmarensctBo FOpaiit, 2021.— 108 c.—
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-09528-9. — Tekct: 31eKTpOHHBIN //
OopasoBarenbhas miatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/469826 (nara
obpamienus: 27.05.2021).

boromosnos, H. B. MaTtemaruka: y4eOHUK /151 cpeiHero npodeccuoHaibHoro oopasopanust /
H. B. boromomnog, I1. . Camoiinenko. — 5-¢ u3a., nepepad. u gom. — MockBa: M3xarenbcTBo
FOpaiit, 2021. — 401 c. — (Ilpodeccuonansnoe odbpazoBanue). — ISBN 978-5-534-07878-7. —
Tekct: onextponuslii // OOpa3oBarenvHas mnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/469433 (nata obpamienus: 27.05.2021).

I[OHO.TIHI/ITCJ'II)HLIQ HCTOYHMUKH

boromonos, H. B. Ilpaktuueckue 3anstusg no maremaruke B 2 4. Yacte 1: yueOHOe
nocobue 11 cpeaHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 11-e u3n.,
nepepad. u mon. — Mocksa: U3marensctBo FOpaiit, 2021. — 326 c. — (IIpodheccuonansHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — Tekct: snexktponHsii // OOpa3zoBaTenbHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470650 (mata oOpaieHus:
27.05.2021).

boromonos, H. B. Ilpaktuueckue 3anstus nmo marematuke B 2 4. Yacth 2: ydeOGHOe
nocobue s cpeaHero npodeccuonansHoro oopasosanus / H. B. boromonos. — 11-e u3n.,
nepepab. u mom. — Mocksa: M3narensctBo FOpaiit, 2021. — 251 ¢. — (IlpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-08803-8. — Tekcr: anexTpoHHbli // OOpa3oBaTenbHas
mwiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470651 (mata oOpaieHus:
27.05.2021).

HurepHer-pecypcesl

1. denepanbHblii 1EHTp HH(POPMAIMOHHO-00pa3oBaTeabHbIX pecypcoB: caiit — URL:
www.fcior.edu.ru (mara odpamenus: 27.05.2021). - Tekct: 371€KTPOHHBI.

2. Enunas xoyutekiuu nU@poBBIX 00pazoBaTesbHBIX pecypcoB: cat — URL: www.school-
collection.edu.ru (mata ooparenust: 27.05.2021). - TeKcT: 3IEKTPOHHBIN.

3. DmektpoHHas OHOIMOTEYHast cucTema Znanium.com: cair. -URL: http://znanium.com
(mara oopamenus: 27.05.2021).-Tekc: 37€KTPOHHBIIA.

4. DnextpoHHas OubOmmoreunas cucrema IOpait: caiit. - URL: https://urait.ru/  (mara
obpamienus: 27.05.2021).-Tekc: 371€KTPOHHBII.

20


https://urait.ru/bcode/470650
https://urait.ru/bcode/470651
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://znanium.com/
https://urait.ru/
https://urait.ru/bcode/469825
https://urait.ru/bcode/469826
https://urait.ru/bcode/469433

