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[IporpaMma MMCHHMILIMHBI pa3paboTaHa Ha ocHoBe delepanbHOro rocy1apcTBEHHOro obpa-
3oBarenbHoro cranmapra (nanee — GI'OC) mo crenuaIbHOCTH CPEAHEro npogeccHoHaIbHOro 06-
pasosanus (naisee — CI10) 09.02.07 HudopmanuoHHbie CHCTEMBI H nporpaMMHpoOBaHHe

Opranu3anus-paspaboTIuK:
AHITOO «YpanbCKuil MOTUTEXHUIECKAN KOS



MMOSICHUTEJIbHAS 3AIITMCKA

[Iporpamma o6meobpasoBarensHolt yye6non mucuumuna I171.01 Maremaruka: anrebpa H
Hayaja MaTeMaTH4YecKOro aHamu3a; reomerpus (manee — «MaremaTnka») MpeJHa3Ha4YeHA UL
W3yUeHHs] MaTEMATHKH B MPodeccHOHaIbHBIX oOpasoBaTenbHbx opranmsanmsx CIIO, peamsyio-
umx 06pasoBaTeNbHYI0 IIpOrpaMMy cpeHero odmiero oOpa3oBaHus B Npe/eax OCBOCHHA MpO-
rpaMMBbI MOATOTOBKH CHEIHAIKCTOB CPETHEr0 3BEHA.

[Iporpamma paspaboTraHa Ha OCHOBE tpe6osanmii ®I'OC cpemnero obmiero oOpa3zoBaHH1,
NpeBSABIAEMBIX K CTPYKTYpe, COAEPIKaHMIO M pe3y/IbTaTaM OCBOCHHA yueOHOM aucuumHbl «Ma-
TeMaTHKa», B COOTBETCTBHM ¢ PeKoMeHIAalUsMH [0 OpraHM3alluy MOJNYHCHHS CPEAHEro obmero
00pa3oBaHus B Ipelernax OCBOCHHs 0Opa3soBaTeNbHBIX NMPOrpaMM CPEHEro npoh)eCCHOHAIBHOIO
o6pa3opanus Ha 6ase OCHOBHOTO 001Iero 00pa3oBaHus C yIeTOM TpeboBanwuii (eseparbHBIX Tocy-
JApCTBEHHBIX 06Pa30BaTEbHBIX CTAHIAPTOB M I0JTy4aeMOH npo)ecCHH HIN CHEHAIBHOCTH Cpell-
Hero mpoecCHOHANBHOro oOpasosanus (muceMo JlemapramMeHta rocyJIapcTBEHHOH IIOHTHKH B
cdepe MOArOTOBKM pabOYMX KaJIpoB U JITIO Muno6prayku Poccuu ot 17.03.2015 Ne 06-259).

CojepskaHue MporpamMmbl «MaTemMaTika» HallpaBJIeHO Ha JOCTHKCHUE CIIE/YIOTIHX Ienen:

- obecrieyenne chOpMHPOBAHHOCTH NPEJICTABICHAUH O COLMATBHEIX, KyJIbTYPHBIX H HCTOPUYECKUX
(pakTopax CTaHOBIECHUSI MATEMAaTHKH;

- obecneuenue chOPMHPOBAHHOCTH JIOTHUECKOTO, ANTOPHTMUIECKOTO M MATEMATHYECKOTO MBIII-
JICHUS;

- obecrieyerne ch)OPMHPOBAHHOCTH YMEHHH MPUMEHSTH TOJTy4YeHHbIC SHAHUS NPH pelieHny pas-
JIMYHBIX 3371a4;

- obecnieyenne c)OPMUPOBAHHOCTH NPEICTABICHAH O MAaTEMATHKE KaK 9acTH ob1eyeioBeyecKon
KyJIbTYpBI, YHHBEPCAIPHOM A3BIKE HAayKH, MO3BOJISIONIEM OMHCHIBATE I M3YHATh peanbHBIE NIPOLEC-
CHI H SIBJICHHS.

B mporpaMMy BKJIIOUEHO COJCPXKaHHE, HANpPaBICHHOC Ha (dbopMHpOBaHHE Y CTYJEHTOB KOM-
HeTeHIHiA, HeOOXOIMMBIX Ul Ka4eCTBEHHOrO OCBOCHUS [ITICC3 Ha Ga3e ocHOBHOro 0bmero obpa-
30BaHMS C TIONYIEHHEM CPEHEro 00miero 0dpasoBaHus;



OBIIASI XAPAKTEPUCTUKA YYEFHOM U CIUITIINHbBI
[1/1.01 MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A;
I'EOMETPHUA

MaremaTHKka sBisieTcss (yHIaMeHTaTbHOH 001eo0pa3oBaTebHOM IHCIHIUIHHON CO Clo-
JKUBIIUMCS YCTOHYMBBIM COJEpKaHHEM U OOIIMMH TpeGOBaHUAMH K MOATOTOBKE O0YHarOMHXCH.

B npogeccroHaTbHEIX 00pa30BaTebHEIX OPraHU3alHiaX, PeaTH3yIOHX [IIICC3 Ha Ga3e oc-
HOBHOrO 00Iero o6pa3oBaHus, U3y4eHHE MATEMATHKH HUMEET CBOH 0CcODEeHHOCTH B 3aBHCHMOCTH OT
npodus mpodecCHOHANTBHOTO 00pa3OBaHMUSL.

IIpu ocoennn cremuansHocTh CIIO ecrecTBeHHOrO npoduis npodeccHoRaIbHOro 00paso-
BaHMS MaTeMaTHKa W3ydaeTcs Kak GasoBad ydyeOHas IMCIMIUIAHA, YUHTRIBAIOIIAT cnenuuKy
OCBAaMBAEMOM CIIeIIHaIbLHOCTH.

O61ue neny U3ydeHHs MaTeMATHKH TPAIUITMOHHO PEATH3yIOTCS B HETRIPEX HANPABIICHMAX:

1) ofmee mpezncraBieHue 06 UaeAX ¥ METOJAX MaTEMATHKH;

2) MHTEIEKTYAIbHOE PAa3BUTHE;

3) oBnajieHKe HEOOXOMUMBIMU KOHKPETHBIMY 3HAHUAMHI H YMEHHAMH,

4) BoCIUTATEILHOE BO3/ICHCTBHE.

[Mpodunuzanys neneii MaTeMaTHIECKOro 06pazoBaHus OTpaXkaeTcs Ha BBIOOpE MPUOPHTETOB
B OpraHM3aluM y4eOHOM MeATeNbHOCTH 00YyHAOIIHXCA. Jlis TexHEUecKoro mpodus mpodeccro-
HATBHOTO OOPA30BaHMs BEIGOP Ielell cMellaeTcs B MparMaTiieckoM HapaBIeHHIH, npefycMaTpH-
BAIOIIEM YCHJICHHE M PaclIMpPCHHE IPUKIAJHOr0 Xapakrepa U3ydCHUs MaTeMaTHKH, MpeHMyIe-
CTBEHHOIl OPHEHTALIMH HA aITOPUTMAYECKHH CTHIIb Mo3HaBaTeILHON JAEATeIbHOCTH.

V3yyeHne MaTeMATHKM yYHTHIBAIOIICH crennduKy OCBaMBAE€MOH CTyJCHTaMM CIEIHATIBHO-
ctu CIT10, obecneunBacTes:

- BEIOOPOM Pa3NIHYHBIX MOJIXO/I0B K BBEJICHHIO OCHOBHBIX TIOHSATHIA;

- (popMHpOBAHHEM CHCTEMBI yueGHBIX 3aiaHuH, o0ecrnevnBaromHuX 3G eKTHBHOE OCYIIECTBICHHE
BBIOpAHHBIX IEJIEBBIX YCTAHOBOK;

- oGorameHneM CTieKTpa CTHIeH ydeOHOl JeaTePHOCTH 32 CUeT COrIacoBaHmi ¢ BeYIIUMH €S-
TeTBHOCTHBIMH XapaKTEPHCTUKAMMU BHIOPAHHOH CHIEIHAIEHOCTH.

IIpodubHas COCTABISIONIAS OTPAKACTCS B TpeGOBaHUAX K MOArOTOBKE obyuaromuxcs B 4a-
CTH:

- obmieif cHcTeMBI 3HAHMM: COIEPKATENBHBIC NPUMEPEL ACTIONB30BAHMS MAaTEMATHYECKUX HICH H
METOJIOB B Mpo)eccHOHAIILHOM NeATETbHOCTH,

- YMEHUIA: pa3iivne B ypOBHE TpeGoBaHMi K CIIOKHOCTH IPUMEHAEMBIX aTOPHTMOB;

- IIPAKTHYECKOr0 HCIOIb30BaHMS [PHOOPETEHHBIX 3HAHUA M yMEHUH: HHAUBHIYAIBHOTO y4eOHOro
OIIBITA B TIOCTPOSHUN MaTeMaTHUECKUX MoJIeJIeit, BBIOHEHHH HCCIIEI0BATENBCKUX TIPOCKTOB.

Taxum ob6pasoM, peanusalus COACPHKAHUA y4eGHO# MMCIHMIUTHHEI OPHEHTUPYET Ha TPHOPH-
TETHYIO POIIb MPONECCYaNbHBIX XapaKTePHCTHK yueGHOM paGoThl, 3aBUCSIIUX OT npoduis npodec-
CHOHAJIBHOTO 0OPa30BAHMsI, MOJTy4ECHHS ONbITA HCIIOMB30BAHIA MaTeMaTHKH B COJIEPXKATEIbHBIX U
npohecCHOHATBHO 3HAYMMBIX CUTYAIHSX 110 CPABHCHHIO ¢ dopMaIbHO-yPOBHEBBIMH PE3yIbTATHB-
HBIMH XapaKTepUCTHKaMH 00y IeHH.

ConepxaHue ydeOHON JUCHHAILTHHEL pa3paGoTaHo B COOTBETCTBHH C OCHOBHBIMH coliepKa-
TelbHBIMH JHHUAMH 00y4YeHHs MaTEMaTHKE:

- anreGpandeckas THHHS, BKIIOYAIONAs CHCTEMATH3ALIMIO CBeIeHHUil 0 YHucIax; H3y4eHHe HOBBIX U
060011eHHe paHee N3y4CHHBIX onepanuii (Bo3BejieHUE B CTENIEHb, H3BICHCHHC KOpHS, JIorapupmu-
poBaHue, CHHYC, KOCHHYC, TAHI€HC, KOTAHICHC H o6paTHBIE K HIM); H3y4eHHe HOBBIX BHIOB HHC-
JIOBBIX BbIpaXKeHHMil H (HopMyIT; COBEPLICHCTBOBAHHE MPaKTHYECKAX HABBIKOB U BBIYMCITHTENBHON
KyJIBTYpbl, PACIIMPEHHE U COBEPIICHCTBOBAHNC anrebpaudecKkoro ammnapara, c(hOpMUPOBAHHOTO B
OCHOBHOIA IIKOJIE, ¥ er0 IPUMEHEHHE K PELICHAI0 MaTeMaTHIECKUX 1 MPUKJIAJHBIX 32129,

- TeOpeTHKO-(YHKIMOHANbHAS JIMHHS, BI/LOHAIOMAs CHCTEMATH3aLMIO ¥ PacIIHpeHne CBeJCHUH O
(yHKIHAX, COBEPIICHCTBOBAHUE rpadUUECKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH UeAMH U Me-
TOIAMHM MATEMaTHYeCcKoro aHajiusa B 0OBeMe, MO3BOJISIONMEM HCCIIEN0BATh JJIEMCHTAPHbIC (byHK-
IUH{ ¥ pelaTh NPOCTEHIIHe FeOMETPHICCKHE, (u3mdecKHe | IPyrHe IPUKIAHBIC 3a/atH,



- TWHUS ypaBHEHHIl M HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHHH M MCCIE0BaHHH MATEMATHHICCKHX
MOJIeNIeH, TIEpeceKaroIascs ¢ anrebpandeckon TeOpeTHKO-(PYHKIIHOHAIBHOH JTHHUAMH H BKIIFO-
yalolas pa3BUTHE M COBEPUICHCTBOBAHHE TCXHHKH anre6pandecKuX Mpeobpa3oBaHui 1A perie-
HUS YPABHEHMIl, HEPABEHCTB U CHCTEM, dopMupoBanue CIIOCOOHOCTH CTPOUTE U UCCIIEI0BATE IPO-
cTelilIAe MaTeMaTHYeCKHe MOZIGNH TIpH PelIeHHH NPUKIAIHBIX 3a/1ad, 3a/1a4 U3 CMEKHBIX M CIICIH-
alIbHBIX JHUCIUILIAH,

- reOMeTpUUecKas JIMHMA, BKIIOYAIOIIas HaTJIAIHbIE PEACTABICHIA O TIPOCTPAHCTBEHHBIX (Urypax
W W3yYeHHe X CBOMCTB, HOPMHUPOBAHKE H PA3BUTHE NPOCTPAHCTBEHHOTO BOOOpaXkeHus], pa3BUTHE
CI0co60B reOMETPHUECKEX H3MEPEHHH, KOOPAMHATHOTO W BEKTOPHOIO METONI0B A peIeHHs Ma-
TeMaTHYECKUX M MPHKJIAIHBIX 3a/1a4;

- CTOXACTHYECKAs! JIMHHS, OCHOBAHHASN Ha PasBHTHH KOMOHHATODHBIX YMEHHH, MpencTaBlIeHudl O
BEpOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOMEro Mipa.

Paszensl (TeMbI), BKIIOYEHHBIC B COJIEPIKAHNEC y4eGHOM TUCLMILTMHEL, ABIAIOTCS OOIMMHE LI
Beex mpoduieil npoeccHoHaTbHOro 00pasoBaHus  NPH BCEX obbemax y4eOHOro BpeMEHH He3a-
BHCHMO OT TOTO, SBJISeTCS i yueOHas Tuciummna «MaremaTikay ©230B0Oi WIH MPOYUITEHOM.

B npuMepHBIX TeMaTHYECKHX ILJaHaX MpOrpamMMel yueOGHBII MaTepHall PEe/ICTABJICH B topme
yepeIyIOmerocs pa3sBepThIBaHUs OCHOBHBIX COZIEpXKATEIbHBIX nmuHEl (anreOpanyecKoi, TEOpeTH-
KO-(yHKIIHOHAITHOH, ypaBHEHUi H HEPABEHCTB, reOMETPHYECKOMN, CTOXaCTHYECKO), UTO MO3BOJISI-
er THOKO MCIIOIb30BATH HMX PACIIONIOKEHME W B3aHMOCBS3b, COCTABILATH pabounii KaneHIapHbIA
[UTaH, TI0-pa3HOMY depelys y4eOHbIC TeMEI (rmaBel yueOHMKA), YIUTHIBAS npoduib npodeccuo-
HAIBHOTO 0O6pa30BaHMs, CIENU(pUKY OCBAHBAGMOH MpO(eccHH CIIO nmu cnemuansHoct CIIO,
riyOuHy H3yYeHUs MaTeprala, ypoBeHb MOJrOTOBKH CTYICHTOB 1O npeaMeTy.

Usyuenne 06meo6pa3oBaTelbHON y4eOHOH NUCUHIITHHBI «MarteMaTuKa» 3aBeplIacTcs Noj-
BelleHHeM MTOrOB B (JOpMe K3aMeHa B PaMKaX IIPOMEKYTOUHOH aTTeCTallui CTy/CHTOB B mpoLec-
ce ocsoenus [TTICC3.

MECTO YYEBHOM JUCIAILIAHBI B YYEBHOM ILTAHE
VyeGuas icIMuIHa «MaTeMaThKa: anreGpa B Hayana MaTeMaTHIeCKOro aHaim3a; reoMer-
pus» sIBIsETCS YUeOHBIM NPEIMETOM o6s3aTebHOIM TpeaMeTHOH oOmacTn «MaremaTnka 1 uHpop-
martuka» ®I'OC cpennero obmero o6pasoBaHus.
B yue6nom miane INTICC3 yyebnas nucuMILInHA «MareMaTHKay BXOJUT B COCTaB OOIIHMX
06u1e06pa3zoBaTeNbHBIX yUeOHBIX TUCIUIUIMH, dopMHpyeMBIX B3 00A3aTEIBHBIX MPEMETHBIX 00-
nacteit ®I'OC cpeanero obmero 06pa3oBaHus.

PE3YJIBTATHI OCBOEHUA VUYEBHOH! JUCIHUILIWHBI

OcBoeHHe cojiepKaHus y4eOHOH TUCIUIITHHEL «MareMaTtuka» 00ecleuuBaeT JOCTHXKEHHE
CTYJICHTaMH CJIeIYIONIHX Pe3yIbTaTOB:

JUYHOCHIHBIX:
- c(hopMHPOBaHHOCTD TIpe/ICTABIeHNH 0 MaTeMaTHKe KaK YHHBEPCATbHOM A3BIKE HAYKH, CPECTBE
MOJICJTMPOBaHHUs SBJICHUI ¥ IIPOIECCOB, HALIX H METOAAX MaTeMaTHKH;
- [IOHMMAHME 3HAUYNMOCTH MAaTEMaTHKH JUls HaydHO-TEXHHYECKOTo Hporpecca, copMHPOBAHHOCTD
OTHOILLEHHS K MaTeMaTHKe KaK K JacTH 0bIeueIoBedecKoil KyIbTyphl Yepe3 3HaKOMCTBO ¢ MCTO-
puel pa3BUTHS MaTEMATHKH, 5BOMIONHEN MATEMATHYECKHUX UJICH;
- Pa3BUTHE JIOTHYECKOTO MBIILICHHA, [IPOCTPaHCTBEHHOT'O BOOOpaKEHHUS, ANTOPUTMHYECKOH KYyJIb-
Typbl, KPUTHYHOCTH MBIILIEHUS HA YPOBHE, HeoOX0IUMOM I OyayIen npodeccHoHaNBHOM Jes-
TeIbHOCTH, JUIA MPOAOJDKeHHA 00pa30BaHUA H caMo00pa3zoBaHus,
- OBNIaJICHHEe MaTeMaTHYECKHMH 3HAHHAMH U yMEHHAMH, HeoOXOIMMBIMHU B NIOBCEIHEBHOM JKH3HH,
U1 OCBOEHHMSI CMEXHBIX €CTeCTBEHHOHAYy1HBIX JQHCIMIUIMH M JUCIUIUIHH MPOdeCcCHOHATHHOTO
MK, IS ToJTydeHns o0pa3oBaHus B o6macTax, He Tpebyomux yraybaeHHoH MaTeMaTHYECKOH

[IOJTOTOBKH,



- FC:TOBHOCTI: ¥ CrocoOHOCTH K 00pa3soBaHHIO, B TOM 4HCIE caM000pa3soBaHHIO, HA MPOTHKEHHH
Beell JKM3HH; CO3HATENBHOE OTHOIIEHHE K HEMpephIBHOMY 00pa3oBaHHMIO KaK YCJIOBHIO yCIIEeHON
npodeccHoHaIbHOM U 00I1eCTBEHHOM NeATEIBHOCTH;
- FOTOBHOCTB H CIIOCOOHOCTB K CAMOCTOSITENEHOM TBOPYECKOH M OTBETCTBEHHOH ACATEIBHOCTH;
- FOTOBHOCTh K KOJUIGKTHBHOH pa0oTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B o6pa3oBaTeIbHOM,
0GIIECTBEHHO MOJIE3HOMN, yaeOHO-HCCIeI0BaTENbCKOH, IPOEKTHOMN U IPYTHX BHIAX AEATEIHHOCTH;
- OTHOIIEHHE K MPOPECcCHOHATBHON NeATENHOCTH KaK BOSMOIKHOCTH y4acTHA B peLIeHUH THYHbIX,
00IIECTBEHHBIX, FOCYIAPCTBEHHBIX, OOIIeHAIMOHAIBHBIX npodeM;

MemanpeomemHbix:
- yMeHHe CaMOCTOSTENbHO OINpPENENATh LEIH ACATCTbHOCTH COCTABJIATH IUTAHBI JEATEIBHOCTH;
CAMOCTOATENBHO OCYIIECTRIISTh, KOHTPOIMPOBATh M KOPPEKTHPOBATE ACATENLHOCTE, HCIIOJIB30BATh
BCE BO3MOJKHBIE PECYpPCHI JUIsl JOCTHXKEHHs MMOCTAaBICHHBIX [eJieil W pean3alliy IUIAHOB JeATellb-
HOCTH; BBIOUpATh YCIEIIHbIE CTPATETHH B Pa3/IHIHBIX CHTYaIHsX,
- yMeHHe MPOAYKTHBHO OOIIAThCS B3aHMO/IEICTBOBATE B IPOIECCce COBMECTHOH JEATEIIBHOCTH,
VUUTBHIBATH MO3HIMH JIPYIHX YYaCTHUKOB JCATCIBHOCTH, 3((exTHBHO paspemaTs KOHQIHKTEL,
- BJIaileHHe HaBbIKaMH [I03HaBaTEJbHOM, yueGHO-HCCIeJOBATENbCKON 1 NPOEKTHOH JIEATEIBHOCTH,
HABBIKAMH Pa3pelieHus pobieM; CocOOHOCT i TOTOBHOCTD K €caMOCTOATEIFHOMY TTOMCKY METO-
JI0B penIeHus MPAKTHYECKHX 3a/1a4, IPHMCHEHHIO pasIuiHbIX METOI0B [IO3HAHHA,
- FOTOBHOCTb M CIIOCOOHOCTB K CAMOCTOSATENbHOM uH(pOPMAILIHOHHO-TIO3HABATEIBHOH A€ATEIBHO-
CTH, BKIIOYAs YMEHHE OPHCHTHPOBATbCA B PA3MMYHBIX HCTOTHHKAX uHpopManMu, KPUTHUECKH
OILICHUBATH ¥ HHTEPIPETUPOBATE HHPOPMAIHIO, IOTYHaeMYI0 U3 PasIATHEIX HCTOYHHUKOB;
- BJIaJICHHE S3BIKOBBLIMH CPENCTBAMM: YMEHHE SCHO, JIOTHYHO U TOYHO H3/aratk CBOIO TOUKY 3pe-
HHUS, HCIIOJIB30BaTh aJleKBaTHBIC A3BIKOBBIC CPETICTBA;
- BlaJleHHe HABBIKAMHM TIO3HABATENbHON pedieKcHH KaK OCO3HAHMS COBEPIIACMBIX JeHCTBHA H
MBIC/IMTENbHBIX TIPOLECCOB, UX Pe3y/IbTAaTOB M OCHOBAHHMH, FPAHHIL CBOCTO SHAHMA ¥ HE3HAHMS, HO-
BBIX [103HABATENBHBIX 3a1a4 U CPEJCTB JUIs HX NOCTHXXCHUSA,
- [[eJIeyCTPEMIICHHOCTh B MIOMCKAX W NPUHATHH peneHui, COOOpPasUTENbHOCTE M HHTYHIHA, pa3BH-
TOCTH TIPOCTPAHCTBEHHBIX MPE/ICTABICHAN; CrIocOOHOCTh BOCIIPHHAMATE KPacoTy ¥ TapMOHHUIO MH-
pa;

HpeoMemHbIX:
- ¢()OpPMHPOBAHHOCTH TIPE/CTAB/ICHHH O MATEMATHKE KaK HacTH MHpPOBO#t KyIbTYpbl H MECTE Mare-
MATHKH B COBPEMEHHOH LMBHIIM3AIMH, CIIOCO0AX ONMHUCAHNSA SBJIEHHMH peaJbHOro MHpa Ha MareMa-
THYECKOM S3BIKE;
- c(OPMHPOBAHHOCTH NPEICTABICHHUH O MATEMATHYCCKHX MOHATHAX KaK BOKHEHIIMX MaTeMaTH4e-
CKAX MOJIEIISIX, TIO3BOJISIONIMX OIMCHIBATH M M3yd4aTh PasHBIC MPOLECCHl U ABICHUA MOHUMaHHE
BO3MOYKHOCTH aKCHOMATHUYECKOTO IOCTPOSHUS MaTEMaTHICCKUX TEOpHIA;
- BJIAJIeHHE METOIAMH JOKa3aTelbCTB H AITOPHTMOB PEIICHHS, YMCHHE HX NIPUMEHATH, IIPOBOIUTH
J0Ka3aTeNbHBIE PACCYXK/IEHHA B XO/I€ PEIICHUS 3a1a;
- BraJieHHe CTAHJAPTHBIMH IPHEMAMH PEIleHHs PAlHOHAIBHBIX H MppalMOHATBHBIX, 10Ka3aTeNb-
HBIX, CTENIEHHBIX, TPHTOHOMETPHICCKHX ypaBHEHWil ¥ HEPABEHCTB, HX CHCTEM; HCIIONB30BAHUE ro-
TOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM 9HCIIE JUIs NOHCKA Iy TH pelleHus U HUIIOCTPalluK pelie-
HHsl YpaBHECHHI H HEPABEHCTB;
- c(OPMHPOBAHHOCTH TIPEACTaBICHUHI 06 OCHOBHBIX IIOHSTHSX MaTEMaTHYCCKOTO aHanHu3a M MX
CBOMCTBAX, BIaJcHHe YMEHHEM XapaKTepH30BaTh MOBEACHUE (yHKIMiT, HCTIOIB30BAHUE MOJY4CH-
HBIX 3HAHMH 1715 ONMKMCAHUS U aHaIM3a peallbHbIX 3aBHCHMOCTEH;
- BIAJeHHE OCHOBHBIMH MOHSTHAMH O IUIOCKHX M TMPOCTPaHCTBEHHBIX reoMeTpuueckux Qurypax,
JIX OCHOBHBIX CBOMCTBAX; c()OPMHPOBAHHOCTH YMEHHS PaclO3HABATE reomeTpuyeckue QHUrypbl Ha
yepTexRax, MOJIENAX U B peallbHOM MUPE; MPUMEHEHHE M3y4EeHHBIX CBOKMCTB N€OMETPHYICCKUX ¢buryp
¥ (hOpMyJI Ulsl pelieH s reOMETPHYECKAX 3a/1at ! 3a/at ¢ NPaKTHICCKUM COJCPKAHUEM,
- c)opMHPOBAHHOCTD MPECTAB/ICHHH O TIporeccaX ! JBJIEHHSX, UMEIOIIMX BEPOATHOCTHBIA XapaK-
Tep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHUpE, OCHOBHBIX MOHATHSAX 3JIEMEHTapHOM



TEOPHH BEPOATHOCTEH; YMEHHH HAXOIUTh M OLCHHBATh BEPOSTHOCTH HACTYIUIEHHS COOBITHI B ITpO-
CcTeiIIMX MPAKTHUECKHUX CUTYAIUSIX ¥ OCHOBHbIE XapaKTePUCTHKH CIy4aiHBIX BEIMYMH]
- BJIajIeHIE HaBBIKAMH HCII0JIb30BAHM FOTOBBIX KOMITBIOTEPHEIX MPOrpaMM IIpH pelleHHH 3a/1ad.

JHYHOCTHBIX Pe3y/IbTATOB OCBOEHHS NPOrpaMMBbl BOCIHTAHHS:

JIP 4. ITposBisiomuii ¥ AEMOHCTPHPYIOLIHI yBOXKEHHE K JIOMAM TPYaa, OCO3HAIOIIUH LIEHHOCTH
cobeTBeHHOrO TpyAa. CTpemsimiics K GOPMHUPOBAHHIO B ceTeBoi cpejie IMYHOCTHO U Mpodeccro-
HAJIBHOTO KOHCTPYKTHBHOTO «IH(POBOTO ClIeay.

JIP 7. Oco3Haromuil MPHOPUTETHYIO IIEHHOCTH JIHYHOCTH Y€JIOBEKA, yBaXKarouii COOCTBEHHYIO H
Yy YHHKaIbHOCTD B Pa3IMYHBIX CHTYalHsAX, BO BCEX dopMax M BHIAX JESTENTBHOCTH.

JIP 14. TIprioGpeTenue o0y4arOlIMMCs HaBbIKa OLCHKH nadopmaunuu B udposoii cpeae, ee 10CTo-
BEpPHOCTb, CIIOCOOHOCTH CTPOHMThH JIOTHYECKHE YMO3AK/IOUCHHS HA OCHOBAHHH [OCTyNaomen HuH-

¢dopmMaLuy 1 JAaHHBIX.



TEMATHYECKOE INTAHUPOBAHHE

[pu peanusauuu copepxanus obmeodpaszoparensHoil yaebHoi aucnumnmnst [11.01 Matemarnka:
anreGpa ¥ Hauana MaTeMaTHYECKOrO aHaIM3a; reoMeTpus B npenenax ocsoerns [IIICC3 na baze
OCHOBHOTO 06IIero o6pa3oBaHus ¢ MOJydeHHEeM cpe/iHero obmero 00pasoBaHuA MaKCHMAaIbHAS
yue6Hasi Harpy3ka o0y4aroluxcs cOCTaBseT: M0 CHENHaTbHOCTH CIIO 09.02.07 UapopmMarmoH-
HbIe CHCTEMBI ¥ IiporpaMmupoBanue - 310 gacos. M3 HUX ayuTOpHAas (oGsi3aTenpHasn) HarpysKa

06Y4arOIHXCs, BKJIFOYas PAKTHYECKHE 3aHATHs — 246 4acoB; BHEayAUTOpHAs CaMOCTOATEILHAS
paboTa cTyAeHTOB - 64 Haca.

TemaTnuecKHi nMjaaH

Ne HaumeHoBaHHE TEM KosanuecTBo 4acos
KonnyecTso ayaurop-
HbIX 4acOB NP 04YHOIi
dopme obyuenusn
Makcu CamocTosi-
MaJibHas TellbHad
Harpyska BT.4. — paboTa
BCErO npaKTHue-
CKHX
3aHATHIA
Beegenue 2 2
Pasnen 1. Anrebpa 130 110 38 22
1.1 Pa3sBHTHE TIOHATHS 0 YMCIIE 14 22 6 2
1.2 OCHOBBI TPHTOHOMETPUH 34 26 6 5
1.3 KopHH, cTeneH , ¥ Jorapugmbl 30 26 10 5
1.4 @QYHKIHHA U TpPaQHKH 30 18 10 5
1.5 VpaBHeHHA ¥ HEPABEHCTBA 22 18 6 5
Paznen 2. Hauana  marTemarH4e- 64 44 20 10
CKOro aHaJju3a
2.1 ITocnenoBaTenbHOCTH 20 14 8 4
2.2 ITpouzsoaHas 24 18 10 4
23 [lepeooOpa3Has U MHTErpa 20 12 2 2
Pa3zaen 3. Komﬁunampnmi, CTATHCTH- 52 46 16 20
Ka i TeopHsi BeposiTHOCTE
3.1 Kom0uHaTOpHKH 30 23 6 10
32 DneMeHTHl TeOpUH BEPOATHOCTEN U Ma- ) 23 10 10
TeMaTHYECKON CTAaTHCTHKH
Pasnen 4. FeomeTpus 64 A 22 12
4.1 KoopauHaThl 1 BEKTOPBI 14 15 2 4
4.2 TIpsMble ¥ TIOCKOCTH B NPOCTPAHCTBE 20 15 10 4
43 MHororpaHHUKH M KpYTJIble TEJIA 30 14 10 4
Hroro 310 246 96 64




COJIEP’KAHHUE YYEBHOM JTUCIUILTUHBI

BBEJAEHHE
MareMaTika B HayKe, TEXHHKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTHAX M IpaKTH4Ie-
cKoii mestenbsHOCTH. Lleau U 3a1aun H3y4YeHHs MaTEMaTHKU IIPH OCBOCHHH CIICIHATTBHOCTH CIIO.
AJITEBPA
PassuTHe NOHATHA 0 YHCIE
Ilensle W panHoHaNbHble 4HCia. JIeHCTBHTE/IbHBIC HHCIA. [TpuOIHKEHHBIE BBIMUCICHHAA.
KommuiekcHble 4ucia.

OCHOBBI TPUTOHOMETPHU
OcHOBHbIE IOHATHA

PanmanHas mMepa yria. BpamarensHoe asmkenue. CHHYC, KOCHHYC, TaHTCHC M KOTaHTCHC

YUCIIa.
OcCHOBHbBIE TPHTOHOMETPHYECKHE TOKAECTBA

dopmynel npuseneHus. QOpMYJIbI CI0KEHHA. @opmyiiel yaBoeHHs POPMYIIBI 10JI0- BHHHOTO

yIia.
[IpeoGpazoBaHusi NPOCTEHIMX TPUTOHOMETPHIECKHX BbIpAZKeHHI

[IpeobpasoBaHue CyMMbI TPHTOHOMETPUYECKUX (yHKIIMiA B TPOM3BENCHHE H IPOU3BEIICHUA B

cymMMmy. Betpadicenue mpueoHOMempuiecKux ynryuil yepe3 MaH2eHC NONOGUHHO20 ApeyMenma.
TpuronoMeTpuyecKue ypaBHeHHs M HEPABCHCTBA

[Ipocreiilnie TPUTOHOMETPHUECKHE YPABHCHHA. Ipocmeiiwue mpuzoHomempuieckue Hepa-
BeHCmada.

O6paTHbIe TPHIOHOMETPHYECKHE PYHKIHIM. ApKCHHYC, apKKOCHHYC, aDKTaHICHC.

Ilpakmuueckue 3aHAMUA.

PagpaHHbIH METOZ U3MEPEHHUS YTTIOB BPAIEHHS H CBA3E C rpajyCHOH MEpOH.

OCHOBHBIE TPHTOHOMETPHUYECKHE TOKAECTBA, GOPMYIIBI CIIOKEHHS, yABOCHHA, npeobpa3oBa-
HHe CYMMBI TPUTOHOMETPHYECKUX (YHKIHHA B IPOU3BEACHUE, npeobpa3oBaHye IPOU3BECHHS TPH-
rosomeTprteckux GyHKImit B cymmy. TIpocTeiime TPUHIOHOMETPHICCKHE ypaBHEHHs] U HEPaBEH-
CTBA.

OGpaTHbIe TPUTOHOMETPHYECKHC (yHKIMHA: aDKCHHYC, APKKOCHHYC, apKTAHICHC.

KOPHU, CTEIIEHU 1 JIOTAPU®MbI

Kopuu u crenenu. KopHu HaTypalbHOH CTENCHH U3 HHCIA H ux cBoiicTBa. CTeneHu ¢ pauu-
OHATLHBIMH TIOKA3aTENSIMH, BX cBoHcTBA. CTEneH: ¢ ISHCTBUTENbHBIMU nokasarensimu. Ceoticmea
cmenenu ¢ 0elicmeume/ibHbIM NOKA3ameiem.

Jlorapu¢gm. Jlorapudpm uncia. OcHoBHOe jorapupMUyYecKoe TOXIECTBO. JecaTU4HBIE H
HaTypaTbHble Jorapudmel. [IpaBuna neitctui ¢ norapudmamu. [lepexo K HOBOMY OCHOBAHHIO.

IIpeoGpasoBanue anaredpanieckKux Bhipazkenmii. [IpeoGpasoBanne palKOHANBHEIX, HPPa-
NHOHAIBHBIX CTENEHHBIX, TOKa3aTEILHBIX U jorapuMUYECKIX BHIPOKCHHH.

ITpakmuueckue 3aHAMUA.

ApudmernyecKue ASHCTBHA Hazl YHC/IAMH, HaXOXKJIEHIME MPHOIMKEHHBIX 3HAYCHUH BEIHIHH
i NOrpelHOCTeH BBMMCIICHHM (abcomoTHOM U OTHOCHMTEJIbHOM), CpaBHEHHE YHCIOBBIX BBIPAXKE-
HHIA.

BrIdncIeHue U cpaBHeHne KopHeii. BeimonneHne pacieTos ¢ paguKalaMH.

PelneHue HPPALMOHATBHBIX YPABHEHHH. Haxo/[eHue 3HaueHnii cTerneHei ¢ paruoHaIbHBIMI
nokasatensmu. CpaBHEHHE CTENCHEH. IIpeoGpa3oBaHus BBIPAKEHHH, COACPKAIIMX creneHu. Pe-
IIeHue OKA3aTeIbHBIX YPAaBHECHHIA.

Pemenne mpUKIaIHbIX 3a1a4.

HaxosIeHne 3Had9enni sorapudma no Mpou3BOILHOMY OCHOBAHHIO. [Tepexon OT OAHOrO OC-
HOBaHMS K Jpyromy. BeMHCICHHC M CPaBHCHHC norapudmoB. Jlorapu)MUpOBAHHAE H NMOTEHIMPO-
BaHME BBIPAKECHHH.



[TpubmkeHHBIE BHIYUCIICHHS U PEIICHUA IPUKIIaIHBIX 3a/1ay.
Perrenune norapu(pMudecKux ypaBHEHHI.

®YHKIUH, UX CBOMICTBA U TPA®UKA

dyuxmun. O61acTs OnpeIeNeHuss § MHOXKECTBO 3HAYCHHUM; rpapuk QyHKIHH, ITOCTPOCHHE
rpauKoB (GYHKIHIA, 3aaHHBIX PA3THIHBIMH CIIOCOOAMH.

CaoiicTBa Qynkuun. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTD, TIEPHOLHT-
HocTh. [TpOMEKYTKH BO3pacTaHus W yObIBaHus, HauOOMIbIIEE B HAMMEHbIICE 3HATUCHI, TOUKH SKC-
Tpemyma. I'paduueckas untepnperanus. [Ipumepsl GyHKIHOHATBHBIX 3aBHCHMOCTEH B peallbHBIX
poleccax u ABICHHAX. ApU(pMETHICCKHE ONEPAIH Hall dynxusmu. Cnoxsas QyHKums (KOMIIO-
sunus). ITonamue o Henpepvl6HOCMU GYHKYUU.

O6partubie Gynxuun. Obracme onpeoenenus u obnacmv 3Ha4yeHutl 06pamHol QyHKYuUU.
I'padux obpamuoit pynxyuu.

CreneHHble, MOKA3aTe/IbHbIE, JJorapu@pMuYecKHe H TPHIOHOMETPHIECKHE $yHKIHH.
OO6paTHbIe TPHIOHOMETPHYECKHE PYHKIHA

Onpenenenus QyHKIMIA, HX CBOHCTBA U rpaduKH.

TIpeoGpasosarus rpadukoB. [lapainenbHbli NEPEHOC, CHMMETPHS OTHOCHTEJIHLHO OCeil KOOop-
JMHAT ¥ CHMMETpHS OTHOCHTENIBHO Hauajla KOOp/MHAT, CAMMETPHUs OTHOCHTEILHO IpsAMOii y = X,
pacTsIKEHUE M CHKATUE BAOIB OCEH KOOP/HHAT.

Ilpakmuueckue 3aHAMUA.

TTpuMephl 3aBHCHMOCTEH MEX/1y IePeMEHHBIMA B pealbHBIX IpoLeccax U3 CMEXKHBIX JHUCIH-
s, Onpenenenne Gpynknuii. [locTpoeHue 1 YTeHHE rpapuxoB dysxiuil. Miccnenosanue bynk-
muu. CBOjicTBa NMHEHHOM, KBaJPaTHIHOM, KYCOYHO-JHHEHHON U ApoOHO- NTUHERHOM (YHKIHH.
HenpepsIBHble U NEpHOMYECKIE QYHKIAH. CaoifcTBa ¥ rpadMKy CHHYCa, KOCHHYCA, TAHTCHCa U
xoranrenca. O6parnble GyHKIMU U UX TPadHKH. OGpaTHbIe TPUTOHOMETPHYECKHE BYHKIHH. IIpe-
obpasoBanus rpaduka (QyHKUHH. [apMoHHYeCKHe KojeOaHus. IMpuknaansie 3ana4du. [lokasaTensb-
Hble, JTorapu(MUIecKre, TPHTOHOMETPHYECKHIE yPABHEHUS H HEPABEHCTRA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[ocienopaTeabHocTH. Croco0bl 3a7aHksd W CBOHCTBA HYHCIOBBIX [OCIIEI0BATENBHOCTEH.
IlonsTHe O mpexene TnociexoBarenbHOCTH. CyIECTBOBaHHE NPEAea MOHOTOHHOM OrpaHHYEHHOH
HoCen0BaTebHOCTH. CyMMHpOBaHHE TOCTe/I0BaTeIbHOCTEH. Beckoneuno yOpIBaromas reoMeT-
pHUecKast IPOrPeCcCHst i e CyMMa.

Ipounssoxuas. [lonstue 0 NpOU3BOAHON (QYHKIMH, €€ reoMeTpuuecKiit M (u3MHeCKHH
cMpIci. YpaBHEHHE KacaTelbHO#H K rpaduKy dysKimn. [Ipon3BOIHBIE CYMMEI, Pa3sHOCTH, IIPOHU3BE-
JeHns, yacTHpIe. [IpOM3BO/IHEIE OCHOBHBIX JIEMEHTAPHBIX ¢yskiuit. [Ipumenenne IPOU3BOJIHOM K
JccneoBaHui0 QYHKIHH ¥ MOCTPOCHHIO rpaduxos. [Ipou3BojHbIe 00paTHON (GYHKIHNA ¥ KOMIIO-
3ULUH QYHKLHH.

[IpumMepbl MCHOJIB30BaHMSA IIPOM3BONHON JIIsl HAXOXKICHUS HAMIYHIIETo peuieHus. B TpH-
KIagHbIX 3a7adax. Bropas nmpou3Bo/iHad, c€ reoMeTpHUECKUH W QUINIECKHI CMBICIL. Haxoxnenue
CKOPOCTH JUIs Ipoliecca, 3aJaHHOro dopmysi0ii 1 rpadHKOM.

epBooGpasnas u murerpaji. IIpuMeHeHHUC OIpe/Ie/ICHHOTO HHTErpaia JUisl HaXOXICHHS
[UIOMmAaaM KPUBOJMHEHHOM TPaNCLUH. ®opmyna Herotona—IJleii6uuna. I[IpuMepsl MpUMEHEHHA
pHTErpajia B Gusrke ¥ reOMeTpHU.

Ipaxkmuueckue 3aHAMUA.

YucroBas MOCIIEI0BATENBHOCTh, CIOCOOBI ee 3a/[aHus, BRIMHCICHHA 1ICHOB HocjeaoBaTelb-
noctu. TIpeJien mocie10BaTeNbHOCTA. BeCKOHEIHO yGBIBatOLIas FeOMETPUYECKas IPOrpeCCHil.

[Ipom3Bo/HAs: MEXaHHYECKHH 1 TeOMETPHUECKHH CMBICII IPOU3BOIHOM.

VpaBHEHHe KacaTe/IbHOM B 00IIeM BHE. TIpasmna u hopMysl mudepeHInpOBAHILL, Tabnu-
[a TPOM3BOMHBIX 3JICMCHTAPHbIX ¢ynxuuit. Mccnenosanne (GYHKIMHE C MOMOIIBIO IIPOU3BOIHOM.
HaxoskaeHHe HauOobIIero, HAMMEHbIIETO 3HAYCHAA 1 IKCTPEMAJIBHBIX 3HAYCHHH (YHKIHH.
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Wnrerpan u neppoodpasuas. Teopema Hpiorona—Jleiibauna. [[puMeHeHre HHTErpaa K Bbl-
YHCIeHHI0 PU3HIECKHX BETHYHH U ILTOIIANEH.

YPABHEHUS 1 HEPABEHCTBA

VpaBHeHHS i CHCTEMbI yPABHEHHH. PanuoHa IbHBIE, MPPALHOHAIBHEIE, NIOKA3aTe/IbHEIC 1
TPHUTOHOMETPUUECKHE YPABHEHUSA U CHCTCMBL.

PaBHOCHJILHOCTH YPaBHEHHUIl, HEPABEHCTB, CHCTCM.

OcHOBHBIE TIPHEMBI UX PelleHus (Pa3NoXeHue Ha MHOKHUTEIIH, BBEJICHHE HOBBIX HEHM3BECT-
HBIX, TIO/ICTAHOBKA, rpadudecKuii MeTON).

Hepasencrsa. PanyoHanbHbIC, HPPALHOHAILHEICS, nokasare/ibHble ¥ TPUIrOHOMETPHYIECKHC
HepapeHcTBa. OCHOBHbIE IPHEMBI X PCIICHHL.

Hemosp3opanue cpoiicTs U rpadgukos (GyHKIMA NpH pemICHHH ypaBHeHHii M Hepa-
BeHcTB. Metosl mHTepBaioB. M300paxenue Ha KOOPIMHATHOM ILIOCKOCTH MHOJKECTBA pelneHui
ypaBHEHHI W HEPABEHCTB C JBYMS IEPEMCHHBIMU H HX CHCTEM.

Ipukaagabie 321294

[IpuMeHeHne MATEMATHYECKAX METOJI0B [ULs pEICHH coziep KaTelIbHbIX 3a/1a4 U3 PasTIuIHBIX
obnacTeif HAyKU U MPAKTHKH.

WuTepnpeTanys pe3yJbTara, y4eT pealbHbIX OrpaHUYuCHHH.

ITpakmuuecKkue 3aHAMUA.

KopH# ypaBHEHHH. PaBHOCHIBHOCTD YPaBHEHUH. [IpeoGpasosanue ypasHeHuH. OCHOBHBIC
pUeMBI pellleH!s ypaBHeHni. Pelenue cucTeM ypapHeHuii. cnons3oBaHne CBOHCTB 1 rpaduKoB
(GyHKUIMHA U1 pelIeHUs ypaBHEHHH H HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEH
D1eMeHThl KOMOHHATOPHKH

OCHOBHBIC TTOHATHS KOMOHHATOPHUKH. 3a/iaudl Ha IMOJICYCT TuC]Ia pa3MelIecHUH, epecTaHo-
BOK, coueTaHuil. Pemenne 3aa4 Ha nepebop BapHaHTOB. ®opmyna 6Gunoma HploTOHA. CaoiicTBa
6uHOMHHATBHBIX K03hduuuentos. Tpeyronpuuk llackans.

Jj1eMeHThbI TEOPHH BePOATHOCTE

Co0bITHE, BEPOATHOCTD COOBITHS, CIOKEHHE H YMHOXKCHHE sepositHocTei. [lonsitHe 0 HE3a-
BHCHMOCTH coOBITHI. JIUCKpEeTHas ciydaifHas BEMYHHA, 3aKOH €€ PACHPE/ICIICHM. Yucnossle Xa-
PaKTEPHCTHKH AUCKPETHOH CITydaifHON BEIIMIHHEL. IMTousiTHE O 3aKOHE OONBIINX YUCETL.

J1eMeHTHI MATEMATHYECKOH CTATHCTHKH

[pencTapienye JaHHBIX (TaGIHIbL, IMArPaMMEL, rpadukH), reHepalibHas COBOKYIHOCTD, BbI-
Gopka, cpesiHee apu(pMETHUECKOE, MCIIMaHa. [ToHsTHE O 3aadax MaTeMaTHIeCKO! CTaTHCTHKH.

PelneHne IPaKTHYECKHX 3a71a4 C IPUMEHEHHEM BEPOATHOCTHBIX METOJIOB.

IIpakmuueckue 3aHAMUA.

Wcropusi pa3BUTHS KOMOMHATOPUKH, TCOPUH BEpOATHOCTeHl ¥ CTATUCTHKA M HX POJb B pas-
JUYHBIX cepax YeloBedecKOi KU3HENEATeTPHOCTH. IIpaBuna kKOMOMHATOPHKH. Pele- HAE KOM-
GUHATOPHBIX 3a7ad. PasMernienus, COUCTaHHA 1 nepectaHoBkH. bunom HeioToHa ¥ TPEYTOILHHK
[MTackans. [TpuknagHeie 3a0aydH.

Kiacciueckoe OTpesieNieHie BePOSTHOCTH, CBOHCTBA BEPOATHOCTEH, TeOpeMa 0 CyMMe BEpO-
gTHOCTeil. Berumcinenne BeposaTHocTel. [IpuKIannbe 3a1atm. [IpeacTaBlieHHE YHCIIO- BBIX JAHHBIX.
[MpuxnagHeie 3a0a49H.

I'EOMETPHSA
IpsiMble H MUIOCKOCTH B IPOCTPAHCTBE
BaauMHOe PACTIONIOKEHHE JBYX NPAMBIX B IPOCTPAHCTBE. TapatebHOCTh [PSMOH | ILIOC-
kocTH. [lapamienbHOCThb rmmockocteit. [lepnesauKyIapHOCTDb npsMOH M IUIOCKOCTH. [Tepnenauky-
JNSp ¥ HAKIOHHAA. YTOI MEXIY npsAMOii ¥ IIOCKOCTEIO. J[ByTpaHHBIA yroil. YTOlI MEXIy MIOCKO-
cramu. [leprenIuKyIApHOCTD IBYX IIOCKOCTEH.

11



leomeTpuyeckue mpeoOpa3oBaHUS NMPOCTPAHCTBA: NapaJlIe/bHBIN [EPEHOC, CUMMETpPHS OT-
HOCHTEJIBHO IIJIOCKOCTH.

[TapannensHoe NpoeKTHpoBanue. Ilmomans OpTOroHaIbHOH MPOEKIHH. N3o6paxenue 1mpo-
CTpaHCTBEHHBIX QHIYP.

MHororpaHHuKH

Bepmmuel, peGpa, rpaHH MHOrorpaHHuka. PaspepTka. MHororpaHHble yribl. BbITykibie
MHororpaHHukH. Teopema Diinepa.

Ipusma. [Ipsivast u HakIoHHas pu3Ma. [IpaBuibHAs IPH3MA. INapawtenenunen. Ky6.

I[Mupamuna. [TpaBuibHas nupaMua. Y ce9eHHas NUpaMU/a. Terpasp.

CuMMeTpuH B KyOe, B Tapalie/ieNuIe/e, B IPU3ME U MHpaMHJIC.

Ceuenus Kyba, IpU3MBI H TUPAMHJIBL.

[IpencTaBieHne O NPaBUIbHBIX MHOIOTpaHHUKAX (Terpaszpe, Kybe, OKTasape, NOAEKadApe U
HKOCa3pe).

Tes1a ¥ NOBEPXHOCTH BPALICHUH

[wiuEap 1 KoHye. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, GOKOBask TOBEPXHOCTH, 00pasy-
fommas, paspepTka. OceBble CEUCHHA M CSUCHNS, MapajlIebHBIC OCHOBAHMIO.

II1ap u chepa, ux ceuenus. KacarenbHas MIOCKOCTb K chepe.

H3mepenusi B reoMeTpuu
OGseM H ero u3mepenne. Unterpanbhas gopmyita oobema.
dopwmysl 06beMa Kyba, IpsIMOYTOIbHOTO Napalie/eiuIe/a, MPU3MBL, LHIHHApa. POPMYJIBI
obbeMa MHpaMUIBl B KoHyca. PopMyJIbl IIOMIaH ToBepXHOCTel [IMHAPa H Konyca. PopmyIibl
06GBeMa IIapa U WIOMAaH chepsL.
[Tono6ue Ten. OTHOLICHHS ILIOIIACH noBepxHOCTel B 00BEMOB IOI00HBIX TelL.

KoopauHaThl H BEKTOPBI

[IpsmoyronbHas (1ekapToBa) CHCTEMa KOOPJHHAT B npoctpancTse. PopMyna pacCTOSHHA
MeXTy JABYMS TOYKaMH. Y paBHEHHs Cephl, IIOCKOCTH 1 pAMOH.

BexTopsl. Mozynib BekTopa. PaBeHCTBO BEKTOPOB. CJ103keHHE BEKTOPOB. Y MHOYKEHHE BEKTO-
pa Ha uncII0. PasnoxkeHne BEKTOpA MO HANPaBICHHUAM. Vron Mexay JByMs BekTopamu. ITpoexius
BeKTOpa Ha 0cb. KOOpAMHATEI BEKTOPA. CxainspHOe IPOM3BEICHUE BEKTOPOB.

Vicrons30BaHie KOOPAWHAT H BEKTOPOB TPH PEIICHHH MATeMaTHUCCKUX H NPHKIaIHbIX 3a-
ma.

Ipakmuueckue 3aHAMUA

[IpM3HAKA B3AHMHOTO PacHONOKEHHUS NPAMBIX. Vron Mexay IpsMbIMH. B3auMHOe pacioo-
JKeHUe IPSIMBIX 1 1iockocTel. [lepmeH Ky sp i HAKIOHHA K IUIOCKOCTH. YTOI MEXIY MpAMOH U
mIockocThio. TeopeMbl 0 B3aUMHOM PacClOIOKEHAH npsMoii ¥ mIockocTH. Teopema O TpeX Nep-
NEeHIUKYIsApax.

TTpu3HAKK U CBOWCTBA MapaJlICAbHBIX 1 TepIeHMKYISPHBIX IUIOCKOCTEH.

PaccTosHME OT TOYKH 10 TUIOCKOCTH, OT MPSMO 10 MIOCKOCTH, PACCTOSIHUE MEXLY MIOCKO-
CTAMH, MEXLY CKPELIHBAIOIIUMHUCS NPAMBIMH, MEHY IPOM3BOJIBHBIME (UrypaMH B IPOCTPAHCTBE.

[TapasuienbHOE IPOSKTUPOBAHUE H €TO cpoiicra. Teopema 0O IUIOIIAAH OpPTOrOHANBHOM Mpo-
eKIIUM MHOTOYTOJIbHHKA. B3aMMHOE PacTIONOKCHHE NPOCTPAHCTBEHHBIX QHUTYP.

PasuuHble BHIB MHOTOTPAHHUKOB. VX M300paKEHH. Ceuenus, pa3BepTKH MHOTOTpaHHH-
xoB. TDnomiaasr MoBepXHOCTH. Bripl CHMMETpHil B MPOCTPAHCTBE. CuMMmeTpHs TENl BpallleHus H
MHOTOIPaHHUKOB. BBIMUCICHHE rrommazei u 06xeMOB.

Bekropsl. JleficTBIs C BEKTOPAMH. JlexapToBa cUCTEMa KOOpAWHAT B IPOCTPAHCTBE.

VpaBHeHUE OKPYKHOCTH, cdepsl, MWIOCKOCTH. PaccTOSHHE MEHCILY touxamu. JleiicTBHs C BEK-
TOpaMH, 3aJlaHHBIMH KOOPJUHATAMH. CxkansgpHoe MPOU3BEICHHE BEKTOPOB. BekropHOe ypaBHEHHE
TIPAMOii | TIOCKOCTH. VIcronb30BaHHe BEKTOPOB IIPH JI0OKa3aTe/IbCTBE TCOPEM CTEPEOMETPHUH.
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Jlisi BHeayIMTOPHBIX 3aHSTHH CTyJIEHTaM Hapsjly C PEIICHHEM 3a/ad U BLITOIHCHHIA MpaKTH-
YyeCKHX 3aMaHUil MOJKHO IPEIJIONKHTh TEMbl HCCIIENOBATEIbCKUX H pedepaTuBHBIX paboT, B KOTO-
PBIX BMECTO CEPHi OTAETbHBIX MEJIKHX 3a/ad yIpaKHEHHH TPeIaraloTCs CIOXETHBIC 3a/aHiA,
Tpebyromye UUTETBHON paboTel B paMKax OIHOM MaTeMaTHYeCKOH CHTyalud. OTH TEMBI MOTYT
6BITh KAK MHIMBHAYATHHBIMA 3aJaHUAMH, TaK M [PYNIOBBIMHA JULA COBMECTHOTO BBINOJIHEHHS HC-
crieJOBaHMs.

Ipumepnsie membsi pepepamos (00K1a0086), UCCIIE008AMENILCKUX NPOEKMOE
HenpepsIBHEIE POOH.

[IpuMeHeHue CTOKHBIX NPOLEHTOB B SKOHOMHICCKHX pacueTax.
[TapayuienbHOE IPOCKTHPOBAHHE.

Cpe/IHHeE 3HAYCHUs U UX IPUMCHEHHE B CTATHCTHKE.

BekTopHOE 3a1aHie IPAMBIX 1 TLIOCKOCTEH B ITPOCTPAHCTBE.
CroseHHe rapMOHUYECKUX KONeOaHHMH.

I'padudaeckoe peIicHHe ypaBHEHHi 1 HEPABEHCTB.

[IpaBUJILHBIE ¥ TIOTYNPABAIBHEIC MHOIOTPAHHHUKH.
 Konpueckue ceueHus ¥ UX PUMECHCHUE B TEXHHKE.

10. Ionstre muddepenuana u ero MpUIoKeHUI.

11. CxeMbl TIOBTOPHBIX HCIBITAHUH bepHyILTH.

12. UcceioBanye ypaBHEHUA U HEPABEHCTB C MapaMeTpOM.

LN YR WD~
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XAPAKTEPUCTHKA OCHOBHBIX BUJOB YYEBHOM JAESATEJIBHOCTH CTYIEH-

TOB

Copep:xaHue obyueHHst

XapaKTepHCTHKA 0CHOBHBIX BHOB J€sITeJILHOCTH CTY/IeHTOB (Ha ypoBHE
yueOHBIX JeicTBHIl)

Beeaenne

O3HaKOMJIEHHE C POJIbI0 MAaTEMATHKH B Hayke, TEXHHMKE, 3KOHOMHKE, uHdopma-
[IMOHHBIX TEXHOJOTHSX W [PAKTHYECKOMN AeATeIbHOCTH. O3HakoMJIEHHE C LEMAMH
M 3a7adaMi U3y4eHHs MaTeMaTHKH NpH 0CBOCHHH npogeccuii CI1O u creunans-
nocreit CI1O

AJITEBPA

Pa3BuTHE NMOHATHS 0 YHCIE

BuITOIHEHHE ApA(METHYECKUX AeHCTBMI Hal YHMCIaMH, COUeTas YCTHBIE M
nucbMeHHbie npueMbl, Haxokaenue npuOIHKeHHBIX 3HaueHWi BeNIWYHH U TIO-
rpelHocTeil BbYHCICHHH (abcomoOTHON M OTHOCHTENBLHOMN); CPaBHEHHME HHC/IO-
BeIX BIpakeHwi. Haxoxnenue omHOOK B npeoOpa3oBaHUAX ¥ BbIYHCIEHHUSX
(OTHOCHTCS KO BCEM ITyHKTaM MPOrpamMMmbi)

KopHHu, creneHH, Jorapupms

O3HAKOMJIEHHE C TOHATHEM KODHS n-il cTeneH, CBOHCTBAMH PaMKa/IOB W Npa-
BUJIaMH CpaBHeHHs KopHeil. QOpMYJIHPOBaHHE ONpEIeNeHUA KOpHA H ceoiicTe
KOpHell. BLIYHCNIEHHe W CpaBHEHME KOPHeH, BbIMOJHEHHE NPUKHIKH SHAUCHHA
kopHs. TIpeoGpasoBaHue YMCIOBBHIX H OYKBEHHBIX BhIpaXKeHUif, coaepKalux
paauKanbl. BelnonHeHHe pacieToB no GpopmyiaM, CoOACpX alliM paukailbl, ocy-
LIeCTBIIAA HeoOXOAMMbIE TTOJCTAHOBKU M npeobpasosanns. OnpenesieHne paBHoO-
CHIBHOCTH BhIpaxkeHHil ¢ paaukanamu. PemieHne HppalHOHANBHBIX ypaBHEHHI.
O3HAKOMJIEHHE C MOHATHEM CTENEHH C ACHCTBUTENBHBIM MOKA3aTE/NEM. Haxox-
JIeHMe 3HaueHHil CTeneHM, UCTONb3ys MPU HEOOXOAMMOCTH MHCTPYMEHTA/IbHbIC
cpeficTBa. 3anuCchiBaHWe KOPHSA N-if CTENEHH B BUE CTENCHH C ApoOHBIM MOKa3a-
TeneM U HaoGopoT. OPMYTHPOBAHKE CBOWCTB CTETICHEH. BrIYKCeHHE cTeNneHel
¢ pauMOHanbHBIM TOKa3aTeNeM, BBINONHEHHE NPHKHIAKH 3HaY€HHA CTETEeHH,
cpasuenue creneHeil. [IpeoOpa3soBaHHE HHCIOBBIX H GyKBEHHBIX BBIPAKEHHUI,
cozepKalIuX CTeneHH, MPUMEHss CBOHCTBA. PellleHHe MoKasaTeJbHbBIX ypaBHE-
uuil. O3HAKOMIEHHWE C TPHMEHEHWEM KOpDHeH M CTeneHed npH BHIMHCICHHH
CpelIHuX, [eNeHHH OTPE3Ka B «30JI0TOM CEUCHHID. Peliexne MpUKIagHBIX 3a1a4
Ha CJIOKHbIE MPOLICHTHI

IpeoGpa3zoBaune aaredpanye-
CKHX BblpazkeHH i

BhirnonHeHiHe npeodpa3oBaHuii BbIpaKeHUM, MPUMEHEHHE dhopMy, CBA3AHHBIX CO
cBoOlicTBaMM cTeneHeii u norapudmos. Onpenenerye 06acT AOMYCTUMBIX 3HA-
yeHHi JJorapuMHUUIECKOTO BbIpaKEHHA. Peiienue norapuMUIeCcKHX ypaBHEHHI

OCHOBBI TPUTOHOMETPHH

OcHOBHBIE NOHATHA

M3yueHne paiMaHHOr0 METOAa W3MepeHus Yr/OoB BPALICHUA M HX CBA3M C rpa-
nycHoit mepoii. H300paxenue yrios BpallleHHA Ha OKpY/KHOCTH, COOTHECEHHE
BETMUMHBI YTIa ¢ ero pacnonoxenueM. PopMyTupoBaHHE onpejeNeHHii TPUro-
HOMETpUYECKHX (YHKIMIT [UIA YTJIOB MOBOPOTA M OCTPBIX YTJI0B NPAMOYTOJIBHOTO
TpeyroJibHHKa U 06bACHEHHE UX B3aHMOCBA3H

OcHOBHbIE TPHIOHOMETpHYE-
CKHE TOKAeCTBa

TIpuMeHeHHe OCHOBHBIX TPHTOHOMETPHYECKUX TOKACCTB JUIA BHIMHCICHHUA 3Ha-
yeHuil TPUrOHOMETPHYECKHX (YHKUMIT 110 ONHOH W3 HHX

[peoGpa3oBanus npocTelumx
TPHIOHOMETPHYECKHX BbIpa-
KeHHH

H3yuenue OCHOBHBIX (POPMYJ TPUIOHOMETPHK: dopMyIIbl COKEHHS, YABOCHMUS,
npeo6pasoBaHus CYMMbl TPHMOHOMETPHHECKHX (QyHKUMH B NpoM3BeleHMEe H
MPON3BE/IEHNs B CMMY H NPHMEHCHUE NPH BRIMHCICHHH 3Ha4eHus] TPHrOHOMET-
PUYECKOrO BhIDAKEHHA W YNPOLIEHHA €ro. QO3HaKoMJIeHHe CO CBOHCTBAMH CHM-
METpHH TOUEK Ha eIHHWYHOM OKPYKHOCTH M MPUMEHEHHE X ans BeiBoza hop-
MyJ1 IPUBEJEHHSA

IMpocreiilne TPHrOHOMETPH-
yecKHe YPABHeHHS W HepaBeH-
cTBa

Pemenne no GopmysiaM H TPUTOHOMETPUIECKOMY KPYTY NpocTEHIIUX TPUTOHO-
MeTpHueckuX ypasHeHwi. Ilpumenenue o6ImIMUX METONOB PEIIEHHs YpaBHEHHA
(npuBeneHHe K JMHEHHOMY, KBalpaTHOMY, METOL pa3ioKeHUs: Ha MHOXKHTENH,
3aMeHbl NEepeMEeHHO#) NpH peleH!H TPUTOHOMETPHUECKHX ypaBHeHHH. YMeHHE
OTMeHaTh Ha Kpyre pellieHHs NPOCTEHIINX TPUrOHOMETPUYECKIX HepaBeHCTB

APKCHHYC, aDKKOCHHYC, apK-
TaHTeHC YHCiIa

O3HAKOMJIEHHE C MOHATHEM 0OPaTHBIX TPUTOHOMETPHUECKHX (yHKUMH.
H3yuenue onpeleneHuii apkcHHyca, apkKoCHHYCa, apKkTaHrenca umucna, Gopmy-
JMpOBaHKE MX, H300pakkeHHe Ha eIMHUYHON OKDPYKHOCTH, PHMMEHEHHE NpH pe-
LIeHUH YpaBHEHH I

®YHKLMH, UX CBOHCTBA U TPAOHKH

®yuxuun. llonsiTHe 0 HENpe-
pBIBHOCTH GYHKIHH

O3HAKOM/IEHUE C MOHATHEM MEPEMEHHOH, NpHUMEpaMH 3aBUCHMOCTEN MeExIy
nepeMeHHbIMH. O3HAKOMIIEHHE C MOHATHEM rpauka, onpeAescHue NPHHALTEHK-
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HOCTH ToukH rpauky ¢yHKin. Onpenenenue no Gopmyne npocTekiued saph-
CHMOCTH, Bi/Ia ee rpaduka. Beipaxenne no ¢popmyste oaHol nepeMeHHOH 1epe3
mpyrue. O3HakoMIeHHE C OmpejeneHueM (QYHKUMH, (opMynHpOBaHHE €ro.
HaxoxaeHue 061acTy onpe/enenus 1 o01acTy 3Ha4eHui QyHKUHHA

Ceoiicrea ¢pyHkuun. I'paguye-
ckast naTepnperauus. Ipame-

pbl GYHKIIHOHAIBHBIX 32ABHCH-
MocTeil B peaibHBIX mpoleccax
H ABJIEHHSAX

O3HakOMJIGHHE ¢ IPHMEPaMH (yHKIMOHAIBHBIX 3aBUCHMOCTEH B peallbHBIX NpO-
Lleccax M3 CMEKHBIX AucMruIMH, O3HAKOMIIEHHE C JI0Ka3aTe/IbHBIMU paccyikae-
HHAMH HEKOTOPBIX CBOMCTB NHHEHHON H KBaapaTHYHOH (QyHKUMI, MPOBENACHHE
JCClleIOBaHMA JTHHEHHOM, KyCOUHO-THHEHHOI, NpoGHO-THHEAHON W KBaJApaTH4-
HOIT (QyHKLMH, MOCTpOEHHE HX rpadukoB. ITocTpoeHne H 4TCHHE rpagMKoB
¢ynxumii. Mcenenopanue QyHKIMH. CocTaBleHHe BHIOB (pyHKUMIl 110 JaHHOMY
YCIIOBMIO, PELIEHHE 3a/1a4 Ha JKCTPEMYM. BhinonHenue npeobpaszosanuit rpadu-
Ka (pYHKLIHH

OGpaTthbie pyHKINH

W3yueHue noHsATHs 00paTHO#H (BYHKLHH, ONPEaENeHne BHAA H T10- CTpOEHHE rpa-
(vka oOpaTHO#H QYHKLIHH, HAXOKICHHE €€ obnacTu onpefeneHus ¥ 061acTH 3Ha-
yenuil. [IpuMeHeHne CBOHCTB (YHKINI NP HCCIE0BAHHH ypaBHeHHii H pelie-
HuM 3a1a4 Ha 3kcTpeMyM. O3HakoMIeHHE C MOHATHEM CII0KHOM QYHKLMH

CreneHHble, N0Ka3aTeIbHLIE,
norapudmMHyecKne U TPUIOHO-
merpuyeckue pynkunn. O0-
paTHble TPHTOHOMETPHYECKHE
(pyHKIHH

Belyycienne 3HaueHui GyHKIMA M0 3HAYEHUIO apryMeHTa. Onpenenenue mojo-
JKeHHsi TOYKM Ha rpaduke TMO ee KOOpAMHATaM M HaobOopot. Hcnonb3oBaHHE
CBOHCTB (yHKLMii s CPaBHEHHS 3HAYEHHUH creneHei u morapudmos. IToctpoe-
Hue rpa(UKoB CTENEHHBIX U norapuMuHecKuX QyHKUHH, PelueHHe nokasaTeib-
HBIX M JOrapHMUUECKHX YPaBHEHHU W HEPABEHCTB N0 H3BECTHRIM aIropuTMaM.
O3HAKOMJIEHHE ¢ TIOHATHEM HEMpephIBHON NEPUOANHECKOH ¢yHkumy, GopMynu-
poBaHue CBOHCTB CMHYCa H KOCHHYCa, MOCTPOCHHE HX rpa¢ukos. O3HAKOMJICHHE
C MOHATHEM TAapPMOHHYECKHX KoNeGaHWH H NpuMepaMi rapMOHHHECKHX koneba-
HHUIi [JI8 OMMCAHHA MpoLeccoB B (GU3HKEe H APYTHX obnactax 3Hanus. O3HaKoM-
JIeHHe C TOHATHEM pa3pbIBHOM nepuoanyeckodl (YHKLUH, dopmynupoBaHne
CROLCTB TaHreHca W KOTAHIEHCa, MOCTpOEHHE HX rpadukos. [lpumeHeHne
CBOMCTB (YHKUMI 1/ CpaBHEHMS 3HaYeHHil TPUTOHOMETPHYECKUX (YHKIMH,
peleHHs TPUIOHOMETPHECKHX ypasHenuil. TlocTpoeHHe rpadukoB 0OpaTHBIX
TPHrOHOMETPHHUECKUX GYHKLUMH M OTpeeeHue 1o rpadukam uX cBoicTB. Bbl-
roHeHHe npeobpa3oBanus rpagukos

HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A

IMocnenoBaTeIbHOCTH

O3HaKkoMJIEHHE C MOHATHEM YMCJIOBOI MOC/IEN0BATENbHOCTH, cnocobamH ee 3a-
faHus, BHMUCICHUAMH ee WieHoB. O3HaKOMICHHE C MOHATHEM Mpe/esa nocne-
foBaTenbHOCTH. O3HAKOMJIEHHE C BHIYMCIEHHEM CYMMBI 6eCKOHEYHOro YHCI0BO-
ro paja Ha NPUMEpE BbIYHCICHUA CYMMBL GeckoHeuHo yGbIBatolleil reoMeTpHye-
cKoit mporpecchi. PellieHne 3a1a4 Ha NPHMEHCHHE dopmy Bl CyMMBI GECKOHEUHO
y6biBaOLLIeif FeOMETPHHECKOM MPOrpeccu

Ipou3BoaHas H ee npuMeHe-
HHE

O3HaKoM/IeHHe C TOHATHEM npousBoaHoii. M3yuenne H dopmynupoBaHue €€
MEXaHHUECKOTO ¥ FeOMETPHUECKOTO CMbICIa, H3ydeHHe alropuTMa BhIMHCICHHA
NpOM3BOJHOMA HA MPUMEPE BEIMHCICHUA MTHOBEHHOM CKOpPOCTH M YIJIOBOTO KO-
s¢dunmenta kacatensHol. CocTapienne ypaBHEHHA KacaTe/bHO# B 00lIEM BH-
ne. YcBoenue mpasun auddepeHUMpOBaHMA, TaONMULIBl TPOM3BOAHBIX 3IEMEH-
TapHBIX (YHKUMHA, TPUMEHEHHE IUTA muddepenumpopanus (yHKuuH, cocTasie-
HUS ypaBHeHHs KacaTeNbHOW. M3yueHue TeOpeM O CBA3N cBOHCTE (QyHKUHH W
npou3soaHOM, GopMynTHpoBKa HX. [poBeneHHEe C MOMOUIBIO TNIpOM3BOJIHOM HC-
cnefoBaHua (YHKIMM, 3aaHHOM (opmyrnoii. YcTaHOBIEHHE CBASH CBOHCTB
(yHKUMM ¥ NPOH3BOJHOM MO X rpadukam. TIpumeHeHKe NpoN3BOMHOM LA pe-
[leHHs 3aiad Ha HaXOXAeHne HauOoNbIIero, HaHMEHbHIIETO 3HAUEHUd M Ha
HAXOKIEHHe SKCTpeMyMa

IepBoofpasHasi H HHTErpas

O3HakOMIIeHWE C TIOHATHEM HHTerpaia H nepeoobpa3Hoil. M3yuenue mpasiia
BLIYHCIIEHHS NepBO0Opa3Hoii n Teopembl HptoTOHA— Jleiiouuua. PelieHue 3a1a4
Ha CBA3bL MepBooOpazHOH H ee NIPOM3BOJIHOM, BEIYHCIEHHE nepBoobpazHoi 1ad
naHHOM (yHKUMM. Pewienue 3anad Ha npUMEeHeHHe MHTerpana s BhIMHCIICHHA
(HU3MHECKUX BEIHIHH H roanei

YPABHEHWSI U HEPABEHCTBA

YpaBHeHHsl M CHCTeMbl ypaB-
Hennii HepapeHcTBa H CHCTE-
Mbl HEPABEHCTB € ABYMSI nepe-
MeHHBIMH

O3HakoMJIeH#e ¢ MpocTeliMK CBEIEHHAMH O KOpHAX anredpamiecKux ypasHe-
HHil, MOHATHAMH HMCCNEI0BAHUA ypaBHEHMI U CHCTEM ypasHeHuit. W3yueHue
TeopHH PaBHOCHIBHOCTH YPaBHEHHI H ce npuveHeHus. [JoBTOpeHHe 3amHCH pe-
LIeHHS CTAHNAPTHBIX YPABHEHHUH, NPHEMOB npeobpa3oBaHus ypaBHeHHIA /1 CBe-
enms K CTAHAAPTHOMY ypaBHeHuto. Peiuene pauuoHalbHbIX, UppalnOHATIbHBIX,
NoKa3aTeJbHBIX M TPUTOHOMETPHYCCKHX ypaBHEHHH ¥ CHCTEM. chonbsonamﬂ

15




CBOIICTB M rpaMKoB (YHKLHIT U1 pelicHns ypaBHeHuUi. [TOBTOpEHHE OCHOBHBIX
TPHEMOB peLIEHHMA CHCTEM. PellleHne ypaBHeHHH ¢ MPUMEHEHHEM BCeX NMPHEMOB
(pasno)KeHNs Ha MHOXKMTENH, BBEAEHHS HOBBIX HEHM3BECTHBIX, MOJCTAHOBKH,
rpaduueckoro Merona). Pewenne cucteM ypaBHeHHH C MPHMEHEHHEM pa3jHy-
HbIX crocoGop. OsnakomneHue ¢ 06umMMHM BONPOCAMH PEILICHHS HEPABCHCTB M
HCIONb30BaHHe CBOMCTB ¥ TpadMKOB (YHKLHI NPH PEIICHHH HEPABEHCTB. Pe-
lLIeHMe HePABEHCTB M CHCTEM HEPABEHCTB C MPHMEHCHUEM PasTHHBIX cnocoboB.
[TpuMeHeHHe MaTeMaTHYECKHX METOAOB A PeLICHHA coJepKaTe/IbHbIX 3a1a4
U3 pa3NMuHBIX 00MacTeil HayKM W NPaKkTHKH. HHTeprnpeTHpOBaHHE Pe3ynbTaToB C
YYeTOM pealibHBIX OrpaHHyeHHi

3JEMEHTBI KOMb

WHATOPUKH, TEOPHH BEPOATHOCTEM U CTATUCTUKH

OcHOBHBIE MOHATHA KOMOHHA-
TOPHKH

W3yueHne npapuia KOMOMHATOPUKA M NPHMEHEHNE MPH PelleHIH KoMOUHaTOp-
HbIX 3a1a4. Pemenne KOMOMHATOPHBIX 3a1ay METOAOM nepebopa u Mo NpaBUIy
yMHOKeHHA. O3HaKOMIIeHHE C MOHATHAMH KOMOUHATOPUKH: pasMelleHUAMH,
COYeTaHHAMH, NEPECTAHOBKAaMU U pOpMYIamMu JUIsl UX BBIYHUCICHHUA. OObAcHeHHE
¥ npuMeHeHne GopmyI s BEIYUCIEHUS pa3sMelleHui, NepecTaHoBOK M CoveTa-
Huit npu pemenuu 3aaa4y. O3HaKOMIIEHHE C ouHOMOM HbIOTOHA M TpeyroJjbHH-
koM TMackans. PeuieHne NpakTHUECKUX 33124 ¢ HCMOIb30BAHHEM TIOHATHIA U Npa-
BHJI KOMOMHATOPHKH

JeMeHThbI TEOPHH BEPOATHO-
cTei

M3yueHue KIAaCCHUECKOTO OMpENeNeHns BEpOATHOCTH, CBOMCTB BEPOATHOCTH,
TeopeMbl O CyMMe BEpOATHOCTEH. PacCMOTPEHHE MPHMEPOB BBLIYHMC/IEHHSA BEPO-
aTHOCTeil. PelleHye 3214 Ha BLITHCIICHHE BEPOATHOCTEH cobpITH

IMpeacTaBienne 1aHHBIX (Tab-
JMLbI, ANATPAMMBI, FPapUKH)

O3HAaKOMJIEHHE C MpeacTaBlIeHUEM YUCJOBRIX JaHHBIX H HX XapakTEPpHCTHKaAMH.
Pemenue NpakTHYECKHX 3a1a4 Ha 06pa60r1<y YHCJIOBBIX JIAHHEIX, BBIYHCIIEHHE HX

XapaKTepPUCTHK

TEOMETPHUA

IMpsimMbie H MJIOCKOCTH B NPO-
CTpaHCTBE

DopMyIHPOBKa W MPHBEICHHE [0KA3aTeNbCTB MPH3HAKOB B3aUMHOTO pacroso-
JeHUs IPAMBIX 1 TUIocKocTel. PacniosHaBaHke Ha uepTexax U MOJCIAX pasnuy-
HBIX CJIyd4aeB B3aHMHOTO PAcMoNOKeHUA MPAMBIX H IUI0CKOCTEMN, apryMeHTHpPO-
BaHHe CBOMX CyKieHHit. DOpMyIHPOBaHHe ONpENieNenHil, MPU3HAKOB i CBOMCTB
MapamieNbHbIX W TEpPreHIUKYIIPHBIX IIOCKOCTeH, JABYTPAaHHBIX M JIHHEHHBIX
yIoB. BeinonHenne MOCTPOEHUS YIJIOB MEXIy NPAMBIMA, npAMOH M TUIOCKO-
CTBIO, MEXy TUIOCKOCTAMH MO OMHCAHMIO W Pacro3HABAHHE WX Ha MoJenaxX.
TTpuMeHeHHE NPU3HAKOB U CBOFCTB PaCMONIOKEHIA MPAMBIX M TUIOCKOCTEH MpH
pemenny 3ajad. MzoOpaxeHne Ha pUCYHKaX H KOHCTPYHpOBAHHE HA MOJENAX
flepreHIMKYISPOB ¥ HAKIOHHBIX K IUIOCKOCTH, MPAMBIX, napauienbHeIX MI0CKo-
CTeil, YII0B MeXIy NpAMOH H IJIOCKOCTHIO H oBocHOBaHue nocTpoeHus. Peiue-
HHe 3a1a4 HA BHIYMCIEHHE FEOMETPHUECKHX BeuuMH. OnuChIBAHUE PACCTOAHUA
OT TOUKH 0 TVIOCKOCTH, OT MPAMOiK 710 IIIOCKOCTH, MEXLy MIOCKOCTAMH, MEALY
CKpeIIMBAIOLMMHCA NPAMBIMH, MY TIPOU3BOLHEIMH ¢urypaMu B NpOCTpaH-
ctBe. DOPMY/IHPOBAHHE U /IOKA3bIBAHNE OCHOBHEIX TEOPEM O paccTosHHAX (Teo-

peM CYLIECTBOBAHMUA, cpoiicTa). Mi306pakeHue Ha YepTekax W MOACIAX paccTo-
qHUS ¥ 0GOCHOBaHHE CBOMX CYKIeHHil. OnpeniesieHue 1 BbIYMCIIEHHE pacCTOAHHIL
B npocTpanctse. [IpuMeHeHHe dopMya M TeopeM MIaHHMETPHH And peLueHHs
3anay. O3HaKOMJIEHHE C MOHATHEM NapaiebHOro NPOEKTHPOBAHHA U Ero CBOF-
cteamu. DopMynHPOBaHKE TEOPEMBI O MIOLIALH OpTOrOHJILHOI NPOEKLMH MHO-
royronbHiKa. [IpuMeHeHHe TEOpUM JUTA 000CHOBAHHA TMOCTPOEHUH H BBIYHCIIE-
Huil. AprymMeHTHpOBaHHWE CBOHX CY/KACHHH O B3aHMHOM pacrnojiokeHHH MNpo-
CTPAHCTBEHHBIX GUryp

MuororpaHHHKH

Omnucanye ¥ XapakTepHCTHKA Pas/HYHBIX BHIAOB MHOTOrpaHHHMKOB, MEpevHcie-
HHe WX 3TEMEHTOB H cBoiicTs. M3obpaxkeHue MHOTOTPAHHHKOB W BBINOJHEHHE
OCTPOEHHUs Ha M300paKeHHsIX W MOLEIAX MHOrorpaHHukoB. Beruucnenue jiu-
HeifHbIX 3EMEHTOB M YI/IOB B MPOCTPAHCTBEHHBIX KOH(pUrypauusx, apryMeHTH-
pOoBaHHE CBOMX cyxaeHuil. XapakTepucTHka u M300paKeHHe CEYeHHA, pa3BepTKH
MHOFOIPQHHHUKOB, BBIYHCIEHHE mnomaneit nosepxsoctei. ITlocTpoeHue npo-
creiimux ceuenuil Ky6a, NpH3Mbl, MHPAMHIGI. [TpumeHenue (akTos H cBeaeHUH
13 nnanuMeTpud. O3HaKOMIIEHUE C BHIAMH CHMMETpHIf B MPOCTPAHCTBE, dop-
MyJIHpOBaHHe OmpeJeNneHHit u CBOMCTB. XapaKTepuCTHKa CHMMETpHH Teil Bpa-
[eHMs ¥ MHOTOTPaHHMKOB. IIpUMEHEHHE CBOMCTB CHMMETPHH MpH peIIeHHH
sanau. Mcrions30BaHue NpHOOPETEHHBIX 3HaHMH [N MCCNe0BaHus H MOICTHPO-
BAHMS HECHOKHBIX 3amad. M3o0pakeHne OCHOBHEIX MHOTOIPaHHHMKOB W BBINOJ-

HeHKe PHCYHKOB 110 yCIIOBUAM 3a1a4 J
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Tena n NOBEPXHOCTH Bpaliie-
Husl

O3HAaKOMJIEHHE C BHIAMH Tell BpauieHus, GopMynupoBaHne MX OMNpEACHeHHH U
cBoifcTB. MOPMY/IHPOBAHHE TEOPEM O CEMEHHH LIAPA [UIOCKOCTRIO H TLIOCKOCTH,
KacaTeNbHOH K cgepe. XapakTepHCTHKA M M300paKeHHE Tell BPAleHUA, HX pas-
BEPTKH, CeueHHA. PelleHue 3ajay Ha MOCTPOCHHE ceyeHmii, BbIYHCNEHHE IUIHH,
paccrosnuil, yrios, niowazeii. [poBeaexue 10KasaTeNbHbIX paccyxaeHuit npu
pewenny 3anaq. [Ipumesenue CBOIiCTB CUMMETPHH IIPH PellIeHHH 3a/1a4 Ha Teaa
BpaLLeHHs, KOMOUHALMIO TeJL. H3zobpaskeHHe OCHOBHBIX KPYIJIbIX Te/l H BbINOJ-
HeHHEe PUCYHKA M0 YCIOBHIO 3a[1a4H

M3mepeHns B reOMeTPHH

OsHakoMIIeHre C MOHATHAME muiomagu M obbeMa, akCHOMaMH H CBOCTBAMH.
Penienue 3aJa4 HA BEMHMCIEHHE MUIOMWANEH TUIOCKHX QUIyp ¢ MPAMEHEHHEM CO-
oTeeTcTByOmMX Gopmyn U (GAKTOB H3 MIAHUMETPHH. H3yueHue Te€OpeM O BbI-
uycleHUd 00BEMOB MPOCTPAHCTBEHHBIX TeJI, pelieHHe 3a1ai Ha npUMeHEHHe
dopMmys BbIYHCIEHHA 0OGBEMOB. Hsyuenne dopmyn wis BLIUMCIEHHA niowanei
OBEPXHOCTEHl MHOTOrPaHHUKOB M Tel BPAIICHHA. O3HaKoOMJIeHHE C METOJ0M
BBLIYHC/IEHNA TUIOIAAH MOBEPXHOCTH cephl. Pemienue 3anau Ha BhIMHCIICHHC
nromaneii MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tell

KoopauHaTbl H BEKTOPbI

O3HaKOMJICHHE C OHATHEM BekTopa. M3yueHune 1ekapToBoif CUCTEMbI KOOpMHAT
B MPOCTPAHCTBE, MOCTPOEHHUE MO 3aJaHHBIM KOOPIMHATAM TOUCK H TUIOCKOCTEH,
HAXOKIeHUEe KOOPIHHAT TOUEK.

HaxoxeHHe YpaBHeHuil OKpYKHOCTH, C(Epbl, TIIOCKOCTH. BeluMClIeHHEe paccTo-
AHHMIA MEKIY TOUYKaAMH.

H3yuenue CBOMCTB BEKTOPHBIX BENHYUH, NPaBHII pa3noKeHUA BEKTOPOB B TPEX-
MEepHOM NPOCTPAHCTBE, NPaBHJl HAXOKACHHA KOOPAMHAT BEKTOpa B MPOCTPaH-
CTRe, MPaBKI AeHCTBHIT C BEKTOPAMH, 3a1aHHBIMU KOOpAWHATAMH.

[IpyMeHeHHe TEOPHH MPH PELISHHH 3a/1ad Ha neiicteua ¢ BeKTOpamu. UsyueHue
CKAIAPHOTO NPOH3BEACHUA BEKTOPOB, BEKTOPHOTO YpaBHEHHA npsAMoit U MIOCKO-
cti. [TpuMeHeHHe TEOPUH NpH pelIeHUH 3a1ad Ha neiicTBHA € BEKTOPaMH, KOOp-
JMHATHBIA METON, MPHUMeHEHHe BEKTOPOB JUISl BLIMUCICHHA BEIHYHH YIJIOB H
paccToAHuiL.

O3HaKOMJICHHE ¢ 0KA3aTe/IbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM pacrio-
JOKEHHH NPSMBIX U TJIOCKOCTEH C HCMOoNb30BaHHEM BEKTOPOB.
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YYEBHO-METOANYECKOE 1 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOIrPAMMBI YYEFHOU JUCHHUILIUHBI I11.01 MATEMATHKA: AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A; TEOMETPHUA

OcBoeHHe TporpaMMbl y4eGHOH AucHHILIHEEl «Maremarnka: anrebpa ¥ Hadajia MaTeMard-
YeCKOro aHaTH3a; TeOMETPHs» MpeAoNaraeT HaHIne B MpoheccHOHANBHOM 00pa3oBaTebHO’ Op-
raHHM3aliy, peaau3yoouei odpa3oBaTebHYIO IPOrpaMMy CpeIHEro obmero o6pazoBaHHs B Mpeje-
nax ocsoenns [IIICC3 Ha Gase OCHOBHOTO 06mIero o6pa3oBanus, y4eOHOro KabHHEeTa, B KOTOPOM
HMeeTcs BO3MOYKHOCTH OOECTeunTh OOydarommMmes cBoGOmHBIE AocTyn B MHTEpHET BO BpeMs
y4e6GHOro 3aHATHSA U IEPHOJ BHEYYeOHON AesATeIbHOCTH.

[Tomemenue xabuHera JIOJKHO yIOBJIETBOPATH TpeOoOBaHUIM CanurapHo-
SIHAEMHOIOTHYecKHX npasui u HopmaTusos (CanllnH 2.4.2 Ne 178-02) u GBITH OCHALIEHO THIIO-
BBIM 0060pYIOBaHHEM, YKA3aHHBIM B HACTOSIIUX TPeOOBAHUAX, B TOM THCIIE CrEeLHATH3HPOBAHHOM
yueGHoOl MeGenbio B cpeicTBaMH 00y4eHHs, IOCTATOYHBIMH JUT BRITOTHEHH TpeOOBaHMH K YPOB-
HIO IIOJITOTOBKH 00Yy4arOIIUXCA.

B kabuHeTe JOJKHO OBITH MYJILTHMEIHIHHOE 000pyI0BaHKE, TIOCPEACTBOM KOTOPOTO y4acT-
HUKH 06pa30BaTEIbHOTO MPOIEcCa MOTYT NPOCMAaTPUBATE BA3YaIbHYIO uH(OpPMAIIHIO 110 MaTeMa-
THIKe, CO31aBaTh IPEe3eHTAIlN], BUIEOMAaTepHalbl, HHBIC TOKYMCHTEL

B cocraB yue6HO-METOJHYIECKOTO U MaTepHalbHO-TEXHUYECKOro obecrieueHHs MPOrPaMMEI
yueGHo# aucmIMEE «MaTemaTika: anrebpa W Hayala MaTEMAaTHYECKOro aHATH3a; TEOMETPHAY
BXOJAT:

- MHOrO(QYHKIIHOHAITBHEIA KOMIUIEKC NIPEIoaBaTels,

- HarJIATHBIE TOCOOHs (KOMIUIEKTHI yueOHBIX Tablull, ITaKaToOB, OPTPETOB BBINAIOIHXCA yHCHBIX-
MaTeMaTHKOB H JIp.);

- HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA,

- 9KpaHHO-3BYKOBEIE TOCOOU;

- KOMIUIEKT TEXHHYECKOH HOKYMEHTAIlMH, B TOM YHCJIe MTaclopTa Ha CPeACTBa 00yUCHHS, MHCTPYK-
[UH TI0 HX WCIIO0JIB30BAHMIO M TEXHHKE 6€30MacHOCTH;

- 6ubMHoTeUHBIH QOHI.

B 6ubnuoTednsii (GoHJ BXOAAT Y4eOHHKH, y4eOHO-METOIUYECKHE KOMILICKTEI (YMK),
oBecIeurBaoNMe OCBOeH e yaeOHOH nuciummEbl «MaTemaTnka: anredpa H Hadana MareMarute-
CKOTO aHAIA3a; FeOMETPHS), PEKOMEH/IOBAHHBIE MIIH JTOMYLIEHHBIC UL HCIIOIB30BAHH B npodec-
CHOHATBHBIX 00pA3OBATENBHBIX OpraHM3AIMAX, PEATH3YIOUMX 00pa3soBaTeNbHYIO IpPOrpamMMy
cpenero obuero o6pasoBanus B MPe/ie/IaX OCBOCHH [IIICC3 ua 6a3e OCHOBHOTrO 00IIEro 00paso-
BaHMA.

Bu6ioTeunsiit GoHI MoeT OBITh AOMOJHEH SHIMKIONEIUSIMY, CIIPABOIHHKAMH, HaAy4HOH,
HAy4HO-TIOMYJ/IAPHON M IPYrOH JIUTEpaTypOH 10 MaTeMATHKE.

B mporecce OCBOEHHS IPOrpaMMbl y4eOHOH JHCIATUIMHEL «Maremaruka: anredpa ¥ Hadana
MATEMATHICCKOr0 aHANM3a; eOMETPHA» CTYHEHTH JOJDKHBI NOIYYHTh BO3MOXHOCTE JOCTyHa K
3]IEKTPOHHBIM Y4eOHBIM MaTepHaiaM 10 MaTEMaTHKe, HMCIOIIMMCS B cBOOOIHOM JOCTYIIE B CETH
VHTepHET (31eKTPOHHBIM KHUTaM, IIPaKTHKyMaM, TeCTaM, matepuaiam EI'D u 11p.).
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