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Pa6ouas mporpamma y4eGHOM TUCIUIUTHHEI pa3paboTaHa HAa OCHOBE:

- MezepabHOrO TOCYNAapCTBEHHOr0 06pa3oBaTebHOTO CTAHAApTa CPeHero (IIOIHOro) o6mero
obpasoBanus (yrBepikaeH npukasom Munobprayku Poccnn ot 17 mas 2012 . Ne 413);

- PexomeHpmanuii 1m0 oOpraHM3alMU TONYYEHHS CpemHero obmero o6pa3oBaHHs B Ipeeax
OCBOEHHSI 00pa30BaTEIbHBIX INPOrPaMM CPEIHEro MpodecCHOHAIBHOr0 obpa3oBaHHs Ha Ga3se
OCHOBHOro ofmiero o6pa3oBaHHs C yd4eToM TpeOoBaHHN (enepaJbHBIX TIOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB H IIOJy4aeMOW INpPOo(eccHd WM CHEIHAIBHOCTH CPEJHETO
podeccHoHaNbHOro 06pa3oBanust (MUCEMO JlemapramMeHTa rocyJapCTBEHHON MONUTHKH B cdepe
noAroToBKH pabounx kaxpos u JIIIO0 MuunoGprayku Poccun ot 17.03.2015 Ne 06-259);

- Ilpumeproii mporpammsl o0meoGpa3oBaTensHON yueOHOM AucHMIUIMHEI "Maremaruka",
pexoMeHjoBaHHOM DeepaibHbIM IOCYJaPCTBEHHBIM aBTOHOMHBIM yupexxaeHueM «DenepanbHblii
MHCTHTYT pa3BuTHs oOpazoBanusy (PIAY «DUPO») mis peanusamuy nporpaMmbl HOATOTOBKH
cnenuamctoB cpennero 3BeHa (IIIICC3) Ha 6a3ze ocHOBHOrO 00mIero o6pa3oBaHus ¢ MOTy4EHHEM
cpennero obmero o6paszosanus (IIporoxon Ne 3 ot 21 mons 2015 r.).

Opranmsanus-paszpaborunk: YactHoe 00pa3oBaTeNbHOE YUYpeXIEHHE BBICHIET0 00pa3oBaHMA
«MeXITyHapOJHBIH HHCTHTYT PHIHKAY

Paspaborunk: Jlnmuuckas E.W., npenonasarens otaenenus CII0
Penensent: I'y6anos C.A., x.¢.H., 1oneHT, npenoaasatens otaenenus CII0



1. MACIIOPT PABOYEM NPOT'PAMMBbI YUEBHOM JUCHUILIVHBI

«MATEMATUKA»
1.1. HosscHUTENBLHAA 3ANMUCKA

[Tporpamma ob6mieo0pazoBaTenbHON yueOHOH AucuuIuMHbl «MaremaTrka: anredpa U Hadana
MaTeMaTHYECKOTO aHalln3a; reoMeTpus» (nanee — «MaremaTnka») npeaHasHaueHa i H3yICHUs
marematuku Ha otaeneHuu CI1O HOY BO «MexayHapoaHbId HHCTUTYT PBIHKA», PEaTU3YIOIIETo
00pa3oBaTeNbHYIO MPOrpaMMy CpeIHEro o0IIero oOpa3oBaHusl B IpeaeiaX OCBOCHHS MPOrPaMMbl
noaAroToBku cnenuanuctos cpeaHero 3sena ([ITICC3) Ha 6a3ze 0OCHOBHOTO 001IeT0 00pa30BaHUsI.

Coneprxanue mporpammbl «MareMaTHKa HalpaBJICHO Ha IOCTHIKCHUE CICAYIOIINX [EIeH:

- oOecrieueHue  cHOPMUPOBAHHOCTH  MPEIACTABICHHH O  CONMAIbHBIX, KYJIbTYPHBIX |
UCTOPUYECKHX (PaKTOPaX CTAHOBICHHUS MAaTEMAaTHKH;

- obecrnieueHne cHOPMHUPOBAHHOCTH JIOTHUECKOTO, aJITOPUTMUYECKOTO W MAaTeMaTHYeCKOTO
MBIIICHHST;

- obecrieuenne cHOPMUPOBAHHOCTH YMEHHH NPUMEHSATH IOJYYCHHBIC 3HAHHUS TPU PEHICHUU
pa3JInYHBIX 3371a4;

- obecniedyenne chOPMUPOBAHHOCTH MPEACTABICHUN O MaTEMATHKE KaK YaCTH OOIICYeTIOBCUSCKON
KYJBTYPbl, YHHBEPCAJIHHOM SI3bIKE HAyKH, TO3BOJISIOIIEM OIMCHIBATh U HM3Y4aTh pealibHbIC
IPOIIECCHI U SIBJICHUS.

1.2. O6masi XapaKTepUCTHUKA Y4eOHOH TUCIUTLINHBI

MaremaTrka siBisieTcsl (pyHIAaMEHTaIbHOH 00I1e00pa30BaTeIbHOW JAUCHUIUIMHONW CO
CIIOKMBIIMMCS yCTOMYMBBIM COAEpXKAHUEM U OOMMMU TpeOOBAaHUSIMM K IIOJTOTOBKE O0Y-
YAFOLIIXCS.

[Ipu ocBoennm crenuanbHocTH «lIpaBo W OpraHu3amus COIHAIBHOTO OOECIICUCHUS
uHpopMaTuka wu3ydaercss Ha Oa3zoBoMm ypoBHe @DI'OC cpeanero oOmiero oOpa3oBaHUs, HO
HEKOTOpbIE€ TEMbI — 00JIee YrayOIeHHO, YIUThIBas CEU(pUKY OCBauBaeMOM CIEIMaTIbHOCTH.

DT0 BhIpa)kaeTcs B COJIEPKaHUU O0yUYEHHS, KOJIMYECTBE YaCcOB, BBIICNSAEMbIX Ha U3yUCHHE
OTACJIBHBIX TEM IIPOTpaMMBI, FJ'IY6I/IH€ HX OCBOCHHA CTYyACHTaMH, o0beMe U XapaKkTepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CAaMOCTOSITENIEHOM pabOThI CTYIEHTOB.

OOmue nenu M3ydyeHuss MaTeMaTHKU TPaJWLMOHHO PEAM3YyIOTCS B YETHIPEX HaIpaB-
JICHUSIX:

- obmiee npeacTaBiaeHue 00 UaEAX U METOJIaX MaTeMaTHKH,

- UHTEJIEKTYyallbHOE Pa3BUTHE;

- OBJIAICHHUC H€O6XO)II/IMI)IMI/I KOHKPCTHBIMU 3HAHUSAMU U YMCHHUAMU

- BOCITUTATeNbHOE BO3/ICHCTBUE.

Conepxanne yueOHON TUCIUILIMHBI pa3pab0TaHO B COOTBETCTBHUU C OCHOBHBIMH COJIEP-
JKaTeNbHBIMH TUHUSMU 00y4EHUSI MaTeMaTHKE:

- anreOpanyecKkas JTUHHS, BKIIOYAOIIAs CHCTEMATU3AlMIO0 CBEJICHUI O YHCliaX; H3ydeHue
HOBBIX U 00O0OIIEHNE paHee M3YYCHHBIX omnepanuil (BO3BeIeHHE B CTENECHb, U3BJICUCHUE KOPHI,
norapu(MHUpOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC U OOpaTHbIE K HUM); U3YUCHUE HOBBIX
BUJIOB UHUCIIOBBIX BBIPAXKCHHH U (OPMYI; COBEPIICHCTBOBAHHE IMPAKTUYECKHX HABBIKOB U
BBIUMCITUTEILHON KYJIBTYPHI, pPACIIMPEHUE M COBEPIICHCTBOBAHWE alreOpanvecKkoro ammapara,
c(OPMHUPOBAHHOTO B OCHOBHOW IIIKOJIE, U €r0 MPUMEHEHHE K PEHICHUI0 MaTeMaTHYeCKHX U
IMPUKJIAAHBIX 3aaa4;

- TEOpEeTHKO-(PYHKIMOHAbHAS JIMHUS, BKIIOYAIONIAs CHCTEMATH3AlUI0 U paCIIUpEHHE
CBEJICHUM O (YHKIUSAX, COBEPIICHCTBOBaHUE IpaUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU
UACsIMH W METOJaMH MaTeMaTHYeCKOro aHalu3a B 00beMe, TO3BOJSIONIEM HCCIIE0BaTh
JlIeMEHTapHble (QYHKIMM W peuiarb MNpOCTeHIINe TeoMeTpuyeckue, (Qu3udeckue u Apyrue
MIPUKIIATHBIC 33/1a4H;



- JUHUS YPAaBHEHUM U HEPABEHCTB, OCHOBAHHAsl HA IMOCTPOCHUH U MCCIIEIOBAHUHU MaTeMa-
TUYECKUX MOJIENIEH, MepeceKaronasics ¢ anredpandyeckoi U TeOpeTUKO-(pyHKIIMOHAIBHON JTUHUSIMU
¥ BKIIIOYAIOIIAs PAa3BUTUE M COBEPIICHCTBOBAHUE TEXHUKH aNreOpanmyecKux MpeoOpa3oBaHUN IS
pellleHus] YpaBHEHUI, HEPAaBEHCTB U CUCTEM; (HOPMUPOBAHHUE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh
MPOCTEHIIINEe MAaTEeMAaTUUECKUE MOJICIN NPHU PEHICHUU MPUKIAJHBIX 3a7ad, 3a/a4 U3 CMEXHBIX U
CHeHalIbHbIX JUCIMILINH;

- TEOMETpHUYECKas JIMHUS, BKIIOYAIOIAas HATJISIAHBIC PEJICTABIICHUS O MPOCTPAHCTBEHHBIX
durypax u u3ydyeHue UX CBOWUCTB, (POPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO0 BOOOpaKEHUS,
pa3BUTHE CIOCOOOB T'C€OMETPUUYECKUX H3MEPEHUN, KOOPAMHATHOTO M BEKTOPHOTO METONOB IS
pelleHrss MaTeMaTUYeCKUX U MPUKIIAJAHBIX 33]1a4;

- CTOXacTUYeCKasl JIMHUSI, OCHOBAHHAS HA Pa3BUTUU KOMOMHATOPHBIX YMEHUH, MpEACTaB-
JICHUH 0 BEPOSATHOCTHO-CTaTUCTUUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIEro MUPA.

B TtemarmyeckoM TIuUTaHe mMpOrpaMMbl YYeOHBIM MaTepuayl MpeAcTaBlieH B Qopme
YepeayIoIIerocss pa3BepThIBAHUS OCHOBHBIX  COJIEp)KaTeNbHBIX JHHHMNA  (anreOpanueckoi,
TEOPETUKO-(PYHKIIMOHAIBHOM, YpAaBHEHUI 1 HEPABEHCTB, TEOMETPUUYECKOM, CTOXaCTHYECKOH).

W3ydyenne aucuuminuabl «MaremMaTHKa» 3aBepIIAcTCsl MOABEIECHHUEM HTOrOB B (opme
HK3aMeHa B paMKax MPOMEXYTOYHOM arrectanuu oOydarommxcs B mpouecce ocsoenus [ITICC3 na
0a3e 0OCHOBHOTO 00111ero 00pa3oBaHUsl C MOJIYYEHHUEM CPETHET0 00IIero 00pa3oBaHus.

1.3. MecTo y4eOHON AUCHMILUIMHBI B CTPYKTYpe OCHOBHOWH mnpodeccuoHaTbHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI

VYuebnas mucuuiuinHa «MaremaTuka: anredpa M Hayajlla MaTeMaTHYECKOro aHalu3a;
TeOMETpHs» SBISIETCS y4eOHBIM MPEIMETOM 00s3aTeIbHON MpeIMEeTHON obnactn «MaTeMaTnka u
unpopmatuka» OI'OC cpennero odmiero o6pazoBaHusl.

B yueOnbix mnanax IIICC3 yuyebHas nucuuruivHa «MaTeMaTHKa» HaXOJIUTCS B COCTaBe
00111e00pa30BaTeNIbHBIX YYeOHBIX JUCHMIUIMH MO BBIOOPY, (OpMUpPYEMBIX H3 00s3aTelbHBIX
npeaMeTHeix obnacteit ®I'OC cpennero obmero oOpa3zoBanusi, i crneuuaidbHoctedt CIIO
COLIMAJIbHO-3KOHOMHYECKOT0 Mo i NpodhecCHOHaIbHOI0 00pa30BaHuUs.

1.4. Pe3yabTaThbl OCBOEHHS YUE€OHOI TMCIHUINIUHBI

OcBoenue coaepkanus yueOHOM TUCIMIUIMHBI «MaTemaTukay o0ecrieunBaeT JOCTUKEHUE
00y4JarOIIMMUCS CIETYIOIINUX PE3YyIbTaTOB:
JUYHOCHIHBIX:

- cOPMUPOBAHHOCTh MPEJICTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM S3BIKE HAYKH,
CpCaACTBE MOJACIIMPOBAHUSA SIBIICHUM 1 IMpOLECCOB, UACIAX U METOAAX MATCMATHUKU,

- IOHUMaHUE€  3HAaYUMOCTHM  MaTeMaTUKU JUIsi ~ HAYyYHO-TEXHHUYECKOro  Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIIIEHUSI K MaTeMaTUKE KaK K YacTH OOIIEeYeIOBEYECKOH KYJIbTYphl Yyepe3
3HAKOMCTBO C UCTOpUEN Pa3BUTHs MAaTEMATUKH, SBOIOLMENH MaTEMAaTUUECKUX UJIEH;

- pPa3BUTHEC JIOTUYCCKOTO MBIINUJICHUA, ITPOCTPAHCTBECHHOT'O B006pa)KeHI/I${, aHFOPHTMquCKOﬁ
KYJIbTYpPbI, KpUTUYHOCTH MBIIIJICHHS] HA YPOBHE, HEOOXOAMMOM ISl Oyayiel mpodeccHoHanbHON
JEeSITeIbHOCTH, JUISl TPOJIOJIKEHHsI 00pa30BaHus U caMo00pa30oBaHUs;

- OBNIQJICHHE MAaTEeMaTHYEeCKHUMH 3HAHUSAMH M YMEHUSMHU, HEOOXOAMMBIMU B MOBCEIHEBHOU
KU3HU, JJIA OCBOCHUSA CMECXKHBIX €CTCCTBECHHO-HAYUYHBIX AUCIHUITIIINH n JUCHUITIINH
npo(ecCHOHANBFHOTO IHMKIA, JUIS TOJXY4YeHHs oOpa3oBaHUsS B OO0JIACTSAX, HE TPeOYOMMX
yTIyOJICHHON MaTeMaTHYeCKON MTOATOTOBKY;

- TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSDKEHHUH BCEH JKM3HU; CO3HATENILHOE OTHOIIEHUE K HETTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCTenHoM npodeccuoHaIbHON 1 00IIIeCTBEHHOU e TENbHOCTH;



-TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbHOW TBOPYECKOW H  OTBETCTBEHHOMU
JESTEIIBHOCTH;

- TOTOBHOCTh K KOJUIGKTMBHOH paboTe, COTPYAHHYECTBY CO CBEpCTHHKaMH B 0Opa-
30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HON, y4eOHO-MCCIIE0BATENIbCKOM, MPOEKTHOM M APYrHMX BHIAX
JIeSATEIbHOCTH;

- OTHOULIEHUE K NPO(ECCHOHATBbHON IeATENbHOCTH KaK BO3MOXHOCTH y4acTHUs B PELICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATILHBIX TPOOIIEM;

MemanpeomMemHblx:

- YMEHHE CaMOCTOSITCIbHO OINpEACIsITh eI  JSATEIBHOCTH UM COCTaBJISATh  TUIAHBI
JEATEeIbHOCTH;  CaMOCTOSITEIBHO  OCYIIECTBISTh,  KOHTPOJMUPOBATH U KOPPEKTUPOBATh
JIeSATeILHOCTD; HUCIIOJIH30BaTh BCE BO3MOXKHBIC PECYPCHI JUIsSl JOCTHXKCHHS TIOCTABJICHHBIX IEIeH U
peanu3aluu MJIaHOB JACSTEIIbHOCTH; BHIOMPATh YCIICUIHBIE CTPATErUH B PA3TMYHBIX CUTYALIUSX;

- YMEHHE TMPOAYKTHBHO OOINAThCSI M B3aUMOJICMCTBOBaTH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh TO3UIIMH APYTUX YYACTHUKOB JIEATEIHHOCTH, YP(HEKTUBHO pa3peniaTh
KOH(JIUKTHI,

- BIQJICHUEC HaBBIKAMH  IIO03HABATCIbHOH, Yy4eOHO-HUCCIICIOBATCIILCKOM H  TPOCKTHOM
JESITEIbHOCTH, HaBBIKAMHU pa3peleHus mpoodieM; CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITETEHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUYSCKUX 3a1a4, IPUMEHEHUIO Pa3JIMUYHbIX METOJOB MTO3HAHUS,

-TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIBHOW HWH(POPMAIIMOHHO-TIO3HABATEIbHON
JESTEIIbHOCTH, BKIIOYAas YMEHHE OPHCHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HH(OpMAIIHH,
KPUTHUYECKH OILICHWBATh M HWHTEPIPETUPOBATh HHPOPMAIUIO, MOIYYaeMYI0 M3 pa3IU4HbIX
HMCTOYHHKOB;

- BJIaJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SCHO, IOTUYHO M TOYHO HM3JIaraTh CBOIO TOUYKY
3pEHMs], UCTIOIB30BATh aJIEKBATHBIC SI3bIKOBHIE CPEJICTBA;

- BJIaJICHUE HaBbIKAMU TI03HABATEIBLHON pe(JIeKCUU KaK OCO3HAHHUS COBEPIIACMBIX JIEHCTBHI
U MBICJIUTEIIBHBIX TPOIECCOB, X PE3yJIbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U HE3HAHWUS,
HOBBIX ITO3HABATEIIBHBIX 33]1a4 M CPEACTB IS UX JOCTHKCHHUS,

- IIEJICYCTPEMIICHHOCTh B MOMCKAaX M MPUHITHH PEIICHUM, COOOPa3UTEIHbHOCTh U UHTYHIIHS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUI; CHOCOOHOCTh BOCIPUHUMATH KpacoTy W
TapMOHHIO MUDA;

npeomemHmoix:

- ¢hOPMHUPOBAHHOCTH MIPEJICTABICHUM O MaTeMAaTUKE KaK YaCTH MUPOBOUM KYJbTYPhl U MECTE
MaTeMaTHUKHd B COBPEMEHHOM NMBHUIIHW3AllMH, CIIOCO0AaX OMHMCAaHUA SBICHHH pealbHOr0 MHpa Ha
MaTEeMaTUYECKOM SI3BIKE;

- chOPMHPOBAHHOCTh TPEJCTABICHUH O MaTEMaTHYCCKUX IMOHATHAX KaK BaKHEHUIIHNX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJISIONIMX OMKMCHIBATh M M3ydaTh pa3HbIE MPOILIECCHl U SIBICHUS,
MMOHUMaHUE BO3MOKHOCTH aKCHMOMATUUYECKOTO MOCTPOEHUS MAaTEMAaTUUECKUX TEOPHUH;

- BJIQJICHUE METOJaMU JIOKa3aTelIbCTB M aJTOPUTMOB PEIICHHS, YMEHUE WX NPUMEHSATH,
MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

- BJQJICHUE CTaHJAPTHBIMH TIPUEMaMU PEIICHUS PAIMOHAIBHBIX W HPPaAlMOHAIBHBIX,
MOKa3aTeNIbHbIX, CTETMEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUNW U HEPABEHCTB, HUX CHCTEM;
WCITOJIb30BAHNUE TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM, B TOM YHCJE JIJISl TIOWCKA IYTH PEUICHUs U
WJUTIOCTPAIIMU PEIICHUS YPaBHEHUN U HEPABEHCTB;

- chOpPMHUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOTO aHaln3a U
WX CBOWMCTBax, BIAJICHHE YMEHHEM XapaKTepH3oBaTh NoOBeneHUE (YHKIMA, HCIONb30BAHHE
MOJTYYCHHBIX 3HAHUH /U1 OMTUCAHUS U aHAIN3a PEATbHBIX 3aBUCUMOCTEH;

- BJIJICHUE OCHOBHBIMHM TMOHSTHSMH O IUIOCKMX W TMPOCTPAHCTBEHHBIX T€OMETPUYECKHX
¢durypax, uX OCHOBHBIX CBOMCTBax; C(OOPMUPOBAHHOCTh YMEHHUS PACIO3HABATH T'€OMETPUUYECKUE
burypel Ha dYeprexkax, MOJCISIX W B pPEaJTbHOM MHpPE;, INPUMECHCHHE H3yYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u Gopmys Ijs perueHrus TeOMETPUISCKUX 3a1a4 M 3a/1a4 C TPAKTUYECKUM
CoJIepKaHUEM;



- cOPMUPOBAHHOCTH MPEACTABICHUHN O MpOIEccax U SBICHUIX, UMEIONINX BEPOSTHOCTHBIM
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHpPE, OCHOBHBIX IOHSATHUSX
AJIEMEHTapHON TEOPUHU BEPOSITHOCTEW; YMEHUN HAXOJUTh U OLIEHUBATh BEPOSTHOCTU HACTYILJICHUS
COOBITHII B MPOCTEHIIMX MPAKTUYECKHX CUTYallMsIX U OCHOBHBIE XapaKTEPUCTHUKU CIy4ailHBIX
BEJINYUH;

- BIaJICHUE HABBIKAMHU HCIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IMpU PEIIeHUU
3azad.

OcBoenue coxepkaHus  ydeOHOM  nucuuiuinHbl — «MaTtemaTtnka»  oOecreyuBaeT
dbopmupoBanue cienyrmmx oommx komnerenuui (OK):

- OK 1. [ToHuMaTrp CymHOCTh W COLMAIBHYIO 3HAYMMOCTH CBOEH Oymymier mnpodeccuu,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

- OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBLHOCTb, OMpPEAEISATh METOJbI U CIIOCOOBI
BBITIOJTHEHMS PO ECCHOHANBHBIX 33/1a4, OI[CHUBATh UX YPPEKTUBHOCTh U KAYECTBO.

- OK 3. Pemarb npoOiembl, OLIEHUBATh PUCKU U MPUHUMAThH PELICHUS B HECTaHIAPTHBIX
CUTYaIUsX.

1.5. KotuyecTBO 4acoB Ha ocBOeHMe padoyeil MporpaMMbl y4eOHOM JUCIUIITIHHBI:
MaKCHMaJbHOU yueOHON Harpy3Kku oOyuatomerocs - 3514acos, B TOM YHCIIE:

- 00s13aTEIIBHON ayAMTOPHON y4eOHOM Harpy3ku o0ydaromierocs - 234 Jaca;

- CaMOCTOATENbHON paboThI 0O0yyaromierocst — 117 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HOi padoThI

Buna yueOHoii padoThl Oovem uacos
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 351
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:
CamocrtosiTeibHas padora o0yuaromerocs (Bcero) 117

Hrorosas arrecranua B (l)opMe IK3aMCHa




2.2. TEMATUYECKHUW IUIAH U COJEP)KAHUE YUYEFHOU JUCIATIJIMHBI «MATEMATHUKA»

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble PpadoThI U MPAKTHYECKHE OGLeM YACOR YpoBeHb
pa3/1eJioB U TeEM 3aHSITHS, CAMOCTOSITEIbHAs PadoTa 00y4alomuXxcs, KypcoBasi padora (IIpoeKT) YCBOEHHS
1 2 3 4
Brexenue 1 O3HaKOMJIEHHUE C POJIbI0 MATEMATHUKHU B HAYKE U TEXHUKE, IKOHOMUKE, 9 1
MH(OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKOM 1eATeIbHOCTH
AJITEBPA

Paznean 1. Pa3Burue noHATHSA 0 YHCIE 14
Tema 1.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 4
Henbie u 1 | Lenble u panoOHAIbHBIC YUCIIA. 2 1
panuoHaJJIbHbIE .
quesna IIpakTnueckoe 3ansaTue Nel. Apudmernueckue AeicTBUS HAJ YUCIAMU 2

CamocrosiTesibHas paboTa 00y4arOIMIMXCH ! 5

TpenupoBounslii TecT. Haxoxnenue omuOOK B BHIYUCICHUSX.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4
JelicTBuTesIbHBIE -

1 | [delicTBUTEIbHBIC YUCIIA. 2 2
qucia

IIpakTnyeckoe 3ansaTue Ne2. Apudmernueckue AecTBUS HAJ YUCTAMU 2

CamocrosiTesibHast paboTa odyyawimxcs: padboTa no yueOHUKY, TPEHUPOBOYHBIHN TECT. 2
Tema 1.3. Coaepixanue yueOHOro MaTepuasa 4
IIpubaum:xenHbIe

1 | [IpubGnusxeHHbIe BBIYMCICHUS. 2 2
BBIYUCJIEHUS. =

IIpakTnueckoe 3ansaTue Ne3. Haxoxenue npuOInKeHHbIX 3HAUEHUN BETUUUH U

MOTPEITHOCTEN BHIYMCIICHHH (a0COMIOTHOM U OTHOCHTENbHOM ), CpaBHEHMEe YHCIIOBBIX 2

BBIpAYKEeHUN.

CamocrosiTesibHast paboTa o0yyawumxcs: padboTa ¢ IEKTPOHHBIM YUeOHUKOM 2




Tema 1.4. Conep:kanue y4eOHOro Mmarepuasa 2
Komniexcueie 1 | KommnekcHble uncia. 2
aucia CamocTosiTe1bHasi paGoTa o0yyaommxcesi: padboTa 1Mo yueOHUKY, TPEHUPOBOUYHBIN TECT. 2
Paznea 2. Kophu, crenenn, Jjorapugmsbi 24
Tema 2.1. Coaepxanue y4e0HOro MaTepuasia 8
KopHnu u crenenu — —
1 KopHu HaTypaJlbHOM CTENEHU U3 YUCIIa U UX cisoncma. Crenenu ¢ 2
PaAILMOHAJIBbHBIMHA IIOKA3aTeJIAMM, UX CBOMCTBA.
2 Crenenu ¢ nedicTBUTEILHEIMHY ITOKa3aTeaaMu. CBOIMCTBA cTeIeHY ¢ 5
JEeYCTBUTEJIbHBIM IOKA3aTeJIEM.
IMpakTuueckoe 3ansitue Ned. BeruriciieHve 1 cpaBHeHUe KopHell. BeimosrHeHme 5
pacueToB ¢ pAAUKAJIAMMU.
IMpakTuyeckoe 3auaTue Ne5. CreneHu ¢ JeHCTBUTEILHBIMU ITOKA3aTEJISIMH. 5
CBoiicTBa CTEIIeHU C JeHMCTBUTEILHELIM [I0KA3aTeJIeM.
CamocrosiTesibHas padoTa 00y4aIOMMXCHA: JOMAIIHEE 3aJaHUE 110 METOIUYECKOMY 2
0COOHIO
Tema 2.2. Coaepsxanue y4eOHOIo MaTepuasa 8
Jlorapugm. 1 | OcHoBHOE norapudmMuyecKoe TOXKIECTBO. JlecsITHUHbIE U HaTypalbHbIE JOrapupMBbl. 2
Jlorapugm uuncia
2 | IIpaBuna neiictBuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO. 2
IpakTuyeckoe 3ansiTue Ne6. HaxoxeHnue 3HadeHnH Jjorapudma 1o npou3BoIbHOMY 5
OCHOBaHMIO. Ilepexo OT OAHOr0 OCHOBAHHUS K IPYyrOMYy.
IpakTuyeckoe 3anaTue Ne/. Beruncnenue u cpaBHeHUE J0rapupMoB. 5
JlorapugmupoBaHue ¥ NOTEHIIMPOBAHUE BBIPAKEHUH.
CamocrosiTesibHas paboTa 00y4alOIMXCs: JOMAIIHSAS KOHTPOJIbHAs paboTa 4
Conep:kanue y4eOHOIro MaTepuaa 8
1 [IpeoOpa3zoBanre panMoHANBbHBIX BbIpaxeHHi. [IpeoOpa3oBanne UpparMOHATBHBIX 9
Tema 2.3. CTEIEHHBIX BBIPAKEHUM.
IIpeoOpa3oBanue 2 [TpeoOpa3zoBanue moka3aTenbHBIX BbhIpakeHUU. [IpeoOpazoBanue jorapudmuueckux 5
ajredpanvecKux BBIPAKCHUI.
BbIPaKeHHH IpakTuuyeckoe 3ansitue Ne8. IlpeoOpa3oBaHUS BBIPAKCHHN, COACPIKANINX CTETICHH. 5
Penienne nokasarenbHbIX YPaBHEHHH.
IIpakTunyeckoe 3ansiTue Ne9. Perienne npukiaHbIX 3a1a4. 2




\ CamocTosiTejibHas padoTa 00yYarIUXCsi: JOMAITHS KOHTPOJbHAs paboTa 4
OCHOBBI TPUTOHOMETPUUN
Pasznea 3. OCHOBHbIC NOHATHSA 28
Tema 3.1. Conepskanue y4eGHOro MaTepuasa 6
Tpuronomerpus.
OcCHOBHbIE IOHATHS 1 | Pagunannas mepa yria. BpamareiabHoe IBHKEHHE. 2
2 | Cunyc, KocuHYC uncia. TaHTeHC U KOTaHT€HC YHCIIa. 2
IIpakTuueckoe 3ansaTue Nel0. Panuanusiii MeTo1 M3MEPEHHSI YTIIOB BPAIICHUS U CBSI3b C 9
rpajyCHOU MEPOU.
CamocTrosiTe/ibHAs paboTa 00y4aOUIMXCA: JJOMAIITHEE 33/IaHUE TI0 METOIUYECKOMY 3
TOCOOHIO
Tema 3.2. Conepsxanne y4eGHOro MaTepualia
OcHoOBHBIE
TpuroHomerpuyeckue | 1 | @opmynsl npuseaeHus. PopMyJibl CIOKEHUS. 2
TOKIeCTBA
2 | ®opmyibl yaBoeHwus. DOpMYIIBI TOJIOBUHHOTO YTJIA. 2
IIpakTnueckoe 3anssTue Nell. OCHOBHBIE TPUTOHOMETPHUECKHE TOXKECTBA, 2
IIpakTuyeckoe 3ansitue Nel2. ®opmyiel cinoxenusi, DopMyssl yIBOCHUS, 2
CamocTrosiTe/ibHAs paboTa 00y4AOUIMXCA: JOMAITHEE 33/IaHUE TI0 METOIUYECKOMY 4
ocoOuro
Tema 3.3. Conepxanne y4eGHOro MaTepuasa 6
IIpeoOpa3oBanus v
e — [IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYCCKUX (YHKIIMA B TMPOU3BEACHHUE W
TPHrOHOMETPHYECKHX 1 | mpousBeneHust B cyMMy. BeipaskeHne TpUroHoMeTpuiecknx (yHKIMI depe3 TaHTEeHC 2
. MTOJIOBUHHOTO apTyYMCHTA.
BbIPa:KeHU I 0710 Or0 apryMeHTa —
IIpakTunyeckoe 3anstue Nel3. TIpeoOpa3oBaHre CyMMBbl TPUTOHOMETPUYECKHUX (DYHKITHIA 9
B ITPOU3BEJICHHE.
IIpakTnueckoe 3ansaTue Neld. IlpeoOpazoBaHne TPOU3BENEHUS TPUTOHOMETPUUECKUX 9
GyHKIUI B CyMMy
CamMocTosiTe1bHAsi paboTa 00y4alOIMXCs: TOMAITHSISI KOHTPOJIbHAs paboTa 4
Tema 3.4. Conepsxanne y4e6HOro MaTepuasa 4
Tpuronomerpuyeckue
YPABHEHUS H 1 | Ipocrefimue TpUTOHOMETpPHYECKHE ypaBHeHHUs. [IpocTelmime TpUrOHOMETPHUSCKUE 2




HepaBeHCTBa HEPaBEHCTBA.
IIpakTuyeckoe 3ansitue Nel5. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, DOPMYIIBI 2
ciiokeHus, QOpMyIbl yABOCHHS
CamocrosiTesibHasi paboTa 00y4alOUMXCsA: CaMOCTOSATEIbHOE H3YUYEHUE TEMbI 4
Tema 3.5. Conepskanue y4eGHOro MaTepuasa
OopaTHbIe
TpHroHOMeTpUYecKHe | | OG6paTHble TpUTOHOMETpUYECKHe (QyHKIMH. ApKCUHYyC. ApPKKOCHHYC. 9
dynKIIm Apxra”renc.
IIpakTuyeckoe 3ansaTue Nel6. OOparHble TpUTOHOMETpHYECKHE (YHKIIUH: apKCHHYC, 5
ApKKOCHHYC, apKTaHTeHC.
CamocrosiTesibHas paboTa 00y4alOIMXCA: JOMAIIHAS KOHTPOJIbHAs paboTa 4
®YHKIIVMHU, UX CBOMCTBA U TPA®UKH
Paznea 4. DyHkuun 32
Tema 4.1. Conepskanue y4eGHOro MaTepuasia 8
DOyHKIUH —
1 Ob6nactp ompenesneHuss U MHOXECTBO 3HaueHui; ['padux dynxmmm. IlocTpoenue 9
rpadukoB QyHKIMIA, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMU.
IIpakTnueckoe 3anaTue Nel7. Ilpumepsl 3aBUCHMOCTEH MEXIy IEPEMEHHBIMH B 5
peabHBIX MPOIECCaX U3 CMEXHBIX JAUCIUIIIUH.
IpakTuyeckoe 3ausaTue Nel8. Onpenencaue QyHKITHIA. 2
IIpakTuyeckoe 3ansitue Nel9. Iloctpoenune n uyrenne rpadukoB GyHKINH. 2
CaMocTosiTe1bHasi paGoTa 00y4alomMXcs: JOMaIIHEe 33aHue 110 METOINYECKOMY 4
IOCOOHIO
Tema 4.2. Conep:kanue y4e0HOro MaTepuaJa 10
CaoiicTBa pyHKIHHT
MOHOTOHHOCTh, ~ YETHOCTb, = HEYETHOCTb, OTPAaHHMYEHHOCTh, MEPUOIMIHOCTb.
1 | IlpomexxyTkH BO3pacTaHusi M YOBIBaHHs, HauOOJbIllee W HaWMEHbIIEE 3HAUYEHUS, 2
TOYKH IKCTPEMYMA.
I'paduueckass wunHTepnperauus. Ilpumepsl (QyHKIMOHANBHBIX 3aBUCUMOCTEH B
2 | pealbHBIX TpOIECCaX W SBICHHUSX. ApUPMETHYECKHE orepanud Haja (QyHKIHSIMU. 2
Crnoxnas pyHkuus (komno3uiys). IloHsTHe 0 HenpepbIBHOCTH (PYHKITUH.
IIpakTuyeckoe 3ansatue Ne20. MHWccnemoBanme dynkmuu. CBoWcTBa JIMHEHHOM, 2
KBaJIPaTUYHOM, KYCOUHO-TMHEWHOU U IPOOHO-TTMHEHHOMN (DyHKITHIA.
IIpakTnueckoe 3ansaTue Ne21. HenpepbiBHbIe U niepuoanyeckue QyHKIUH. 2




IIpakTuyeckoe 3ansaTue Ne22. [IpeobpazoBanus rpadrka GyHKIHH. 2
CamocrosiTesibHas padoTa 00y4yaromuxcsi: CaMOCTOSITEIbHOE U3yUYEHUE TEMBbI 4
Tema 4.3. Conepsxanne y4eGHOro MaTepuasia 4
OOpaTHble pyHKIMHU — — —
1 Ob6nactp onpenenenus 1 001acTh 3HaueHU oOpatHoi pyHkuH. ['paduk oOpaTHOI 2
GyHKIHH.
IIpakTnuyeckoe 3ansiTue Ne23. OOparHbie GYHKINU U UX TPadUKH. 2
CamocrosiTesibHas paboTa 00y4alOUIMXCs: JOMAITHSS KOHTPOJIbHAs paboTa 4
Tema 4.4. Conepskanue y4eGHOro MaTepuasa 10
Crenennebie,
noka3areJibHbIe, 1 | OnpeneneHus GyHKIMiA, UX cBoicTBa U rpaduku. [IpeodpazoBanws rpaguKoB. 2
Jorapupmmiec-Kue u [TapannenbHbIi IEPEHOC, CUMMETPUS OTHOCHUTEIFHO OCe KOOpIAMHAT U CHUMMETpPHUS
TPHUIOHO~ 2 | OTHOCHTENBHO Hayajla KOOPAWHAT, CHMMETPHS OTHOCHUTEIBHO MpSIMOH V = X, 2
MeTpHYecKue o
O6DaTHEL pacTsbKEeHUE M C)KaTHe BIOJIb OCE KOOpAMHAT.
HKIHH. =
hynxu p IIpakTunyeckoe 3ansaTue Ne24. CpoiictBa M TpaduKu CHHYCa, KOCHHYCa, TaHTEHCA H 2
TPUTOHOMETPHUH-
p P kotanrenca. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.
YyecKue QPyHKIHHU
IIpakTuyeckoe 3anaTue Ne25. 'apmonnueckue konebanus. [Ipukiaaneie 3agauu. 2
IIpakTunueckoe 3ansaTue Ne26. [TokazarensHbie, TorapudmMuyeckue, 2
TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA.
CamocTrosiTesibHAs paboTa 00y4alOIMXCs: JOMAIITHSAS KOHTPOJIbHAs paboTa 4
HAYAJIA MATEMATHYECKOT O AHAJIN3A
Pa3nea 5. Havyana mareMaTH4ecKoOro aHajam3a 30
Tema S.1. Copep:kanue yueGHOro MaTepuasa 8
ITocsienoBaresbHOCTH — —
CriocoObI 3a71aHus U CBOICTBA YMCIOBBIX MocieaoBaTenbHocTel. [lonsaTHe o mpenene
1 | mocnenoBarenbHOocTH. CylllecCTBOBaHHME Ipeseida MOHOTOHHOW — OrpaHWYeHHOU 2
NI0CJIE0BATENBHOCTH.
2 CymmupoBaHue mocienoBaTelbHOCTeH. beckoHeuHo yObIBarolasi reoMerpudeckas 2
IIPOIPECCHs U €€ CyMMa.
IIpakTnueckoe 3ansaTue Ne27. UmucioBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3aJlaHHs, 2
BBIUHCIICHHS] YWICHOB MOCIIE0BATEIbHOCTH.
IIpakTnuyeckoe 3ansatue Ne28. I[Ipenen nmocnenoBarenbHOCTH. beckoHeuHO yObIBatoIas 9
reoMeTpHuyecKas Mporpeccusl.
CamocrosiTesibHas padoTa 00y4aIOMIMXCHA: JOMAIIHEE 33JaHUE 10 METOIUYECKOMY 4

IOCOOMIO




Tema 5.2. Conep:xanme y4e0HOro MaTepuajia 14
IIpousBoanasn v > v
1 [TonsiTe o mpou3BOMHOW (YHKIMHU, €€ TeOMETpUYECKUH U (PU3HMUECKHl CMBICI. 5
YpaBHeHUe KacaTeNlbHON K TpaduKy () YHKIIHH.
5 [Tpou3BoaHBIE CYMMBI, Pa3HOCTH, ITPOU3BEICHNUs, YacTHbIE. [Ipon3BOAHbIE OCHOBHBIX 5
HIIEMEHTAPHBIX (QYHKIUH.
3 [TpuMeHeHne TPOU3BOAHON K HMCCIIEOBAHUIO (DYHKIMK M MOCTPOCHHIO TPaHUKOB. 2
[TpousBoaubie 00paTHON QYHKIIMN U KOMITO3UIIUN (DYHKIIUH.
[TpuMepbl UCHOIB30BaHUS MPOU3BOJHON JJIsl HAXOXKJCHHS HAWIYUIIEro PEHICHUs B
4 | npukiagHbIX 3amadax. Bropas mpou3BoaHas, ee reoMeTpuueckuil u usmueckuii 2
cMbIcs. HaxokaeHne CKopocTH IS Ipoliecca, 3a1aHHoro (opMyinoi u rpad)ukoMm.
IpakTuyeckoe 3anaTue Ne29. [Ipon3BogHas: MEXaHUUYECKUI U T€OMETPUUYECKUN CMBICI 2
IIPOM3BOJIHOM. Y paBHEHHE KacaTelIbHON B OOIIIEM BUJIE.
IIpakTnueckoe 3ansaTue Ne30. IlpaBuna u dopmynsl nuddepenupoBanus, TadauIa 2
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (PYHKITHHA.
IIpakTuyeckoe 3ansiTme Ne3l. lccnemnoBanwe (YHKIIMHM C TOMOIIBIO ITPOM3BOIHOM.
Haxoxnenne HanOOJNbIIEr0, HAMMEHBLIETO 3HAYEHUS M OKCTPEMAIbHBIX 3HAYCHHUN 2
byHKIIH.
CamocrosiTesibHas paboTa 00y4alOIMXCA: JOMAIIHAS KOHTPOJIbHAs paboTa
Tema 5.3. Coaep:xanme y4e0HOro MaTepuajia
IlepBooOpa3Hasi u S
wHTerpan 1 [IprmeHeHne onpeieIeHHOr0 UHTEerpaia JJis HaXOXKIACHUs TUIOIIa i KpUBOJIMHEHHOMN 5
Tparnenuu.
2 ®opmyna Herotona—IJleitOnnna. Ilpumepsl npuMeHeHHs] UHTerpajia B (U3UKE U 2
TEOMETPHH.
IMpakTuyeckoe 3anaTue Ne32. Hurterpan u mnepBooOpasHas. Teopema HproroHa— 9
JleitOnuma.
IIpakTnueckoe 3ansitne Ne33. [IpuMeHeHHe WHTerpajga K BBIYMCICHUIO (DU3MUYECKHX 9
BEJIMYMH U TUIOIIAIeH.
CamMocTosiTe1bHAsi paboTa 00y4alOIMXCs: TOMAITHSISI KOHTPOJIbHAs paboTa 4
YPABHEHUS U HEPABEHCTBA
Paznea 6. YpaBHeHHUsI H HEPABEHCTBA 22
Tema 6.1. Conep:kanue y4eGHOro MaTepuasa 8




YpaBHeHus u

PaHI/IOHaHBHHe, HpparuOHAJIBHEIC, IIOKa3aTCIbHBIC n TPUTOHOMCTPHUYCCKUEC

. 1 - 2
cHCTEeMbl YPaBHEeHUIA YpaBHEHHS U CHCTEMbl. PABHOCHIIBHOCTH YpaBHEHUH, HEPABEHCTB, CUCTEM.
2 OcHOBHBIE IIpUEMBI MX pEUIeHUs (Pa3JIOoKEHHE Ha MHOMKUTENH, BBEIEHUE HOBBIX 2
HEH3BECTHBIX, MMOACTAHOBKA, TPaQUUECKUIl METON).
IIpakTuyeckoe 3anaTue Ne34. Kopuu ypaBHEHHIA. 2
IIpakTuyeckoe 3ansaTue Ne35. PaBHocwibHOCTH ypaBHeHHWH. [IpeoOpasoBanme 2
YpaBHEHU.
CamMocTosiTe1bHAsi paboTa 00y4alOIIMXCs: TOMAITHSISI KOHTPOJIbHAs paboTa 4
Tema 6.2. Conepskanue y4eGHOro MaTepuasia 2
HepaBencrBa
1 PaunonanbHble, UppaluOHANbHBIE, IIOKAa3aTENIbHBIE U  MPUSOHOMEmMpPUYEcKUe 2
HepaBeHCTBa. OCHOBHbBIE PUEMBI PEIICHUS] HEPAaBEHCTB.
CamocrosiTesibHAs paboTa 00y4aIOMIMXCA: JOMAIITHEE 33/1aHUE 10 METOIUYECKOMY 4
OCOOHIO
Tema 6.3. Coaepxanne y4eOHOro MaTepuasia 6
Hcnoan3oBanue
CBOICTB U rpa¢uKoB 1 | Meroa uHTEpBANIOB. 2
hynKumii npu .| N300pakeHre Ha KOOPAMHATHOM IJIOCKOCTM MHOXECTBA pEIIEHUH ypaBHEHHH u 5
PCLICHUN ypaBHCHUM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU M UX CHCTEM.
U HEPABEHCTB = =
CpaBenc IIpakTnueckoe 3ansaTHe Ne36. lcmonb3oBaHue cBOWCTB M TpadukoB (GYHKUUN JUIs 2
peleHus ypaBHEeHHI U HEPABEHCTB.
CamocrosiTesibHas paboTa 00y4alOIMXCs: JOMAIIHSS KOHTPOJIbHAs paboTa 4
Tema 6.4. Copep:kanue yueGHOro MaTepuasa 6
IMpuxkaagupie 3a1a4u
1 [TpuMeHeHHe MaTeMaTHYeCKMX METOJIOB [UIS pELICHUS COJep)KaTelbHBIX 3ajad M3 2
pa3nuyHbIX 00J1acTeil HAYKH W TPAKTUKH.
2 | UnTepnperanus pe3ynbTaTa, yuyeT peabHbIX OTpaHUYCHUH. 2
IIpakTuyeckoe 3ansitue Ne37. PemeHns MpUKIIaIHBIX 3a7a4. 2
CamocrosiTesbHast padoTa 00y4alOIMXCH: TOATOTOBKA JOKJIAJIOB 110 TEME 4
KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEU
Pazgen 7. Kom0uHaTopuka, CTaTHCTHKA U TEOPUsI BEPOATHOCTEH 34
Tema 7.1. Conep:kanue y4eOHOro MaTepuasa 10
JIeMEeHTBI
KOMOUHATOPHKH 1 | OcHOBHBIC IOHATHS KOMOMHATOPUKH. 3a/1a4H HA MTOJICYET YHACIIA PAa3MEIICHHIA, 2




NIEPECTaHOBOK, coueTaHuil. Perenne 3a1a4 Ha iepedop BapuaHTOB.

2 ®dopmyna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO (OUITMEHTOB.

Tpeyronbuuk Ilackais. 2
IIpakTnueckoe 3ansitue Ne38. MHcropus pa3Butus KOMOWMHATOPUKH, TEOPHH
BEPOSATHOCTEH ¥ CTATUCTUKA M WX POJIb B Pa3IMUHBIX cdepax YeIOBEUYESCKOM 2
KU3HENIESITEIIbHOCTH.
IpakTuuyeckoe 3ansitTue Ne39. [lpaBmwna koMmOuHaTOpuKku. PereHne KOMOWHATOPHBIX
3amad. Pa3Memienusi, coyetaHuss M nepecTaHOBKUM. buHoM HpBHOTOHA M TpeyroyibHUK 2
[Tackas.
IpakTuyeckoe 3ansaTue Ned0. [Tpukiagneie 3a1aun 2
CamocrosiTesibHas padoTa 00y4arIuUXCcsi: MOATOTOBKA JOKJIAJ0B 110 TEME 4
Tema 7.2. Coaep:xanme y4e0HOr0 MaTepuajia 14
DJIeMeHTbI TeOPUH -
BeposITHOCTEi 1 CoOpITHE, BEpOSTHOCTH €O6I)ITI/I$I, CJIO)KE€HUE U YMHOKEHUE BeposiTHOCTeH. [lonsiTre o 5
HE3aBHCHUMOCTH COOBITHIA.
2 | JluckpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €€ PACIIPEICTICHHUS. 2
3 YucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIyd4aliHOU BeIUYUHBL. [loHsATHE O 3aKOHE 2
OOJIBIIINUX YHCEIL.
IIpakTnueckoe 3ansitue Nedl. Kiaccuyeckoe ormnpenereHne BEpOSTHOCTH, CBOMCTBa 2
BEPOSITHOCTEH, TEOpEMa O CyMMe BEPOSITHOCTEH.
IIpakTnyeckoe 3ansaTne Ne42. PaBHOCHIBHOCTD YpaBHEHU. 2
IIpakTnueckoe 3ansaTre Ne43. BoiunciieHue BEpOSTHOCTEN. 2
IIpakTnuyeckoe 3ansitue Ned4, Ilpukianssle 3a1a4n. 2
CamocrosiTesibHasi paboTa 00y4alOUMXCA: JOMaIIHSS KOHTPOJIbHAs paboTa 4
Tema 7.3. Coaep:xanme y4e0HOro MaTepuajia 8
DJIeMEeHTBbI
MATEMATHYECKOI 1 [IpencraBnenue naHHBIX (TaOIHITBI, TUATPAMMBI, TpadUKH ), TeHEpaIbHasi COBOKYTI- 2
CTATHCTHKI HOCTb, BEIOOpPKa, cpe/iHee apudmeTnyeckoe, MeauaHa.

2 | ITousTre o0 3amauyax MaTeEMaTHUECKOM CTATUCTHUKH.

IIpakTnueckoe 3ansaTue Ne4S. [IpeacraBieHue YuCIOBBIX JAHHBIX.

IIpakTuyeckoe 3ansiTue Ne46. [Ipuknagneie 3a1a4n.

CamocrosiTeibHas1 paﬁoTa 06yqam1unxca: IIOATOTOBKA AOKJIAJ0B II0 TEMC

BN




Tema 7.4. Copep:kanue yueGHOro MaTepuasa 2
Pemenue
npakTuyeckux 3axau | 1 | PemeHue npaktudeckux 3a1ayd ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB. 2
¢ HPUMCHCHHEM CamMocTosiTe1bHAsi paGoTa 00y4aKOUIMXCSl: TOMAITHSSI KOHTPOJIbHAs paboTa
BEPOSITHOCTHBIX 4
MeTO0/10B
I'EOMETPUA
Pazpen 8. I'eomeTpust 48
Tema 8.1. Conep:kanue yaeGHOro MaTepuasia 12
IIpsimbie n —
LTOCKOCTH B B3anmHOe pacnosnokeHue AByX NpsSMbIX B HPOCTPAHCTBE. ITapamnenbsHOCTD MpAMOH K
npocTpaHcTBe IUIOCKOCTH.  llapaynenbHOCTh  IIOCKOCTEH. HepHGHIlI/IKyJISIpHOUCTB opsiMod U
1 | nnockoctu. IlepneHauMKynssp M HAaKJIOHHAsA. YTOJd MEXAYy NPSAMOH U IUIOCKOCTBIO. 2
JIByrpaHHbI yros. YTroia MeEXIy IUIOCKOCTAMH. [lepnenaukyisipHOCTE ABYyX
IJIOCKOCTEM.
['eomeTrpuueckue npeoOpa3oBaHUs  IPOCTPAHCTBA:  MapajUIeNbHBIM  MEepeHoc,
2 | cuMMeTpHsl OTHOCUTENBbHO IutockocTH. [lapamnensHoe mpoexktupoBaHue. [lriowads 2
opmozonanvHou npoexyuu. 1300paxeHne NpocTpaHCTBEHHbBIX GUTyp.
IIpakTnuyeckoe 3ansitue Ned7. IIpu3Haku B3aWMHOTO PACIONIOKEHUS TNMPSAMBIX. YTOI
MeXay npsiMbIMU. B3aumHoe pacmosioskeHue npsiMbIX U IuiockocTedl. [lepnenaukymsp u 2
HAKJIOHHAs K IIJIOCKOCTH.
IpakTuuyeckoe 3ansitue Ned8. Yrom Mexay NpsSMOA M TUIOCKOCTHIO. Teopembl 0
B3aMMHOM DAacIIOJIOKEHUHM TNPSMOM M IIOCKOcTU. Teopema O Tpex NEepHeHAMKYISApax. 2
IIpu3Haky 1 CBOMCTBA NApAJUIEIBHBIX U NEPIEHIUKYISIPHBIX TUIOCKOCTEH.
IIpakTnueckoe 3ansaTHe Ned9. PaccrosiHHME OT TOYKM /0 IUIOCKOCTH, OT MPSMOH 10
IJIOCKOCTH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIMMHUCA HPSIMBIMHU, 2
MEXy TPOU3BOJILHBIMU (PUT'ypamMH B IPOCTPAHCTBE.
IMpakTuuyeckoe 3ansaTHe NeS0. [lapamnensHOe TPOEKTHPOBaHWE W €r0 CBOMCTBA.
Teopema o0 naowaou OpMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3aumHoe 2
pacnosoKeHUe MPOCTPAHCTBEHHBIX QUTYP.
CamocrosiTesibHasi padoTa 00y4YarMXCsi: CaMOCTOSTEIbHOE U3YUYEHUE TEMBI 4
Tema 8.2. Conep:kanue y4eOHOro MaTepuasa 12
MHoOrorpaHHUKH
1 Bepwunvl, pebpa, epanu mnozcocpanHuka. PazBeprka. MHororpanssle yribl. Beimy- 5

KJIbIE MHOTOTpaHHUKH. Teopema Diinepa.




[Tpusma. [Ipssmas u naknonnas npusma. [pasuwnbpHas npusma. [apannenenunesn. Kyo.

2 2
IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuna. Terpasap.
Cummerpun B KyOe, B apajjiesieniuie/ie, B Ipu3Me 1 MUpaMuje.
3 | Ceuenuss kyOa, mnpu3Mbl W nupamuabl. llpeacraBieHue O  NPaBUIBHBIX 2
MHOTOTpaHHHKax (TeTpaspe, Kyoe, OKTasape, T0AeKadIpe U UKOCadIpe).
IpakTuyeckoe 3ansiTue NeS51. Pasnuynble BUIBI MHOTOTPAaHHUKOB. WX HM300pakeHUsI. 5
CeueHusl, pa3BepTKU MHOTOIpaHHUKOB. I monaas noBepxXHOCTH.
IpakTuyeckoe 3ansitue Ne52. Bunel cummerpuii B mpoctpancTBe. CUMMETpUS Tem 5
BpalICHUsl U MHOTOIPAHHHUKOB.
IIpakTuyeckoe 3ansitue Ne53. Beruncnenue miomazaeid 1 00beMoB. 2
CamocrosiTesibHas padoTa 00y4ar0Imuxcsi: CaMOCTOSITENIbHOE U3yUYEHUE TEMBbI 4
Tema 8.3. Conep:kanune yueGHOro MaTepuasia 6
Tesia u moBepxHOCTH -
BpaIIeHus 1 [Hunuaap u KoHyc. YcedeHHbI koHyc. OCHOBaHHe, BBICOTA, OOKOBasi TOBEPXHOCTH, 2
oOpa3yromas, pasBeprka. OceBble CEUEeHUS] U CEUEHUS], TAPAILICIIbHBIE OCHOBAHMUIO.
2 | lap u cdepa, ux ceuenus. KacarenbpHas miockocTts K chepe. 2
IIpakTuyeckoe 3ansaTue NeS54. YpaBHeHne OKpY>KHOCTH, C(EpbI, INIOCKOCTH. 2
CamocrosiTesibHas padoTa 00y4ar0Imuxcsi: CAaMOCTOSITENIbHOE U3yYEHUE TEMBbI 4
Tema 8.4. Conepskanune yaeGHOro MaTepuasia 6
HN3mepenus B
reomerpun O6bem u ero usmepenue. MurerpanbHas Gopmyna oobema. @opmyinbsl o0beMa Kyoa,
1 | mpsaMoyronbHOro mapauleNenunena, MNpu3Mbl, LuiIMHApa. PopMmynasl o0bema 2
NUPaMUJIbl U KOHYCA.
@opMmyibl MIIOMAAN TOBEPXHOCTEN IMIMHApPA U KoHyca. PopMyibl o0bema I1apa u
2 | momaau coepsl. ITogobue Ten. OTHOLIEHUs MIoLaed MOBEPXHOCTEH U 00BEMOB 2
MOJA00HBIX TEJI.
IIpakTnyeckoe 3ansitue Ne55. PaccrosiHue MeXIy TOUKaMH. 2
CamocTosiTejibHas padoTa 00yYaroIUXCcsi: JOMAIIHIS KOHTPOJbHAs paboTa 4
Tema 8.5. Coaep:xanne y4e0HOr0 MaTepuaJjia 12
KoopauHarts! u
BeKTOPbI 1 [IpsimoyronbHast (iekapToBa) cHUCTEMa KOOPAWHAT B IMPOCTPAHCTBE. dbvopMyﬂa 2
PacCTOSIHUS MEXKIY ABYMS TOUKaMHU. Y paBHEHHUS CHEPBl, nI0CKOCMU U NPAMOI.
Bektopsl. Monynbe BekTopa. PaBeHcTBO BeKTOpOB. Cll0KeHHE BEKTOPOB. Y MHOKEHHE
2 | BekTOpa Ha yucio. PaznokeHne BeKTopa O HAPaBICHUSAM. YTOJ MEXKIY ABYMS BEK- 2

topamu. [lpoekiust Bekropa Ha ocbk. Koopaunatel Bektopa. CkansipHoe




NIPOM3BEICHUE BEKTOPOB.

3 Hcnons3oBanne KOOpAuHaT W BCKTOPOB IIpH pPEIICHHM MATCMAaTH4YCCKUX H

MPUKJIAHBIX 33]1a4. 2
IIpakTuyeckoe 3anaTue Ne56. Bekroprl. JlelicTBusi ¢ BekTopamu. [[ekapTroBa cucrema 2
KOOPJMHAT B MPOCTPAHCTBE.

IIpakTuyeckoe 3ansaTue Ne57. PaccrossHre MEXTy TOUKAMH. 2
IIpakTuyeckoe 3ansitue NeS8. JleiicTBHS C BEKTOpaMmH, 3aJaHHBIMH KOOPJIMHATAMH.
CkanspHoe mHpOU3BEIECHUE BEKTOPOB. BekTopHOe ypaBHEHUE MNPSAMOM U TUIOCKOCTH. 2
Vcnonib30BaHne BEKTOPOB IIPH J10KA3aTENbCTBE TEOPEM CTEPEOMETPHUH.
CamocrosiTesibHas paboTa 00y4alOIMXCA: JOMAIIHAS KOHTPOJIbHAs paboTa 4
Bcero uacos 351
CamocrosiTesibHas padora 117




3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTHU CTYAEHTOB. KOHTPOJIb 1
OIIEHKA PE3YJIbTATOB OCBOEHHUA YYESHOM JUCIHAILIAHBI «MATEMATHKA»

Copepxanne o0yyeHunst

XapakTepucTHKA OCHOBHBIX BUJ0OB Y4eOHOMH 1eSITeIbHOCTH CTY/IeHTOB
(Ha ypoBHe Y4eOHbBIX JelicTBHIi)

DopMbI U METO/bI
KOHTPOJISI H OLIEeHKH
pe3yabTaToOB 00yUYeHus!

DopMylIupOBaHUE OIPEICICHU TPUTOHOMETPUYECKUX (YHKIMHA s YIJIOB MOBOPOTa M
OCTPBIX YIJIOB NPSIMOYTOJIBHOT'O TPEYTOJbHUKA U 00BSICHEHHE X B3aUMOCBSI3H

OcHoBHBIC TPUTOHOME- | IIpUMCHCHNHE OCHOBHBIX TPUTOHOMCTPHYCCKHX TOXICCTB [UIL BBIYUCICHHS 3HAYCHHH | Pedeparsl
TPUUYECKHE TOKAECTBA | TPUTOHOMETPUUYECKUX (YHKLUH 110 OJHON U3 HUX Pemrenne
YIPAKHEHUN

IIpeoOpa3oBanus npo- | M3yueHue OCHOBHBIX (GOpMYJd  TPUTOHOMETpUM:  (OPMYNbl  CIOXKEHMs, YABOEHHMs, | TecTupoBaHue
CTEHIINX npeoOpa3oBaHUsl CyMMBI TPUTOHOMETPHUECKUX (DYHKIMI B NPOHM3BEICHUE M TMPOU3BEICHUS B
TPUTOHOMETPUYECKUX | CyMMY M IPUMEHEHHE IPU BBIYHUCICHUM 3HAYEHUS TPUTOHOMETPUUYECKOTO BBIPAKCHUS U
BBIPAKECHHI YIIPOILEHUS €TO.

O3HaKOMJICHHE CO CBOWCTBAMHU CUMMETPUU TOYEK HA €JUHUYHON OKPYKHOCTH U IIPUMEHEHUE

UX U151 BBIBO/IA (DOPMYIT IIPHBEICHHSI
Hpocreiimue Tpuroxo- | Pemrerne mo ¢popmynaM ¥ TPUTOHOMETPHYECKOMY KPYTy MPOCTCHINHMX TPUTOHOMETPUYECKHX | [TpeseHTaIHs
METPUYECKHE ypaBHE- | YpPaBHEHHM. Pemrenne
HUS U HepaseHCcmeda [TpumeHeHne OOIIMX METOAOB PELIeHNs ypaBHEHHH (IpUBEICHNE K IMHEHHOMY, KBaIpaTHOMY, yTIpasKHEHHiT

METO/] Pa3JI0KEHHsI HA MHOXKHUTEIHU, 3aMEHbI IEPEMEHHON) IPU PEIIEHUH TPUTOHOMETPUUECKUX

YPaBHEHHH. YMEHHME OTMEuYaThb Ha KpYyre pELEHUus NPOCTEUIINX TPUTOHOMETPHUYECKUX

HEPaBEHCTB
Apkcunyc, O3HakoMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUECKUX (QYHKIUH. Pemrenue
apKKOCHHYC, V3ydenue onpeseneHnii apKCHHYCa, apKKOCHHYCa, apKTaHIeHCa YKcia, GOPMYINPOBAHIE HX, | yipakHEHHH
apKTaHI'€HC YnCIa n300paxKeHre Ha eAMHUYHON OKPYKHOCTH, MPUMEHEHHUE NPU PELICHUN YpaBHEHHH

®YHKIMH, UX CBOMCTBA U TPA®UKA

OyHKIUN. O3HakOMJIEHUE C OHATHEM IIEPEMEHHON, TPUMEPAMH 3aBUCUMOCTEN MEK/y IEPEMEHHBIMH. PedepaTsi
ITonsTHe o O3HakoMJIeHHE C TOHATHEM Tpaduka, OINpeieleHnue MPUHAUIEKHOCTH TOYKH TIpaduKy
HEINPEPBIBHOCTH ¢byuknuu. Omnpenenenue no Qopmysie MpocTelliel 3aBUCUMOCTH, BuAa ee rpaduka.
byHKIUN Bripaxkenue no ¢popmyie olHON IEpEMEHHOM yepes3 Apyrue.

O3nakomieHue ¢ ompenencHueM GyHKIuH, (GopMynupoBaHue ero. HaxoxaeHue obmactu
orpeieNieHus: 1 00JacTu 3HaYeHUH QyHKITNH




CaoiicTBa yHKIIHH. O3HakoMJIeHHE C TpUMepaMu (DYHKIIMOHAIBHBIX 3aBHCHMOCTEH B pPEAIBHBIX MPOIECCaX M3 | PerreHrne

I'paduueckas uarep- CMEXHBIX JUCUUIUIMH. O3HAKOMICHHE C JOKAa3aTCIbHBIMU DAaCCYXICHHSAMU HEKOTOPBIX | yripaHEeHHIt

nperanus. [Ipumepsl CBOMCTB JIMHEWHOHW W KBQJAPAaTUYHOW QYHKIMHA, TPOBEACHUE HCCIICIOBAHUS JIMHEHHOM,

(byHKINOHATBHBIX 3a- KYCOYHO-TTMHEWHOM, IPOOHO-IMHEHHON 1 KBaJpaTUYHON (PYHKIMH, TOCTPOCHUE UX TPadUKOB.

BUCUMOCTEH B [TocTpoenue u urenue rpaduxoB ¢yHkuuid. MccaenoBanue GyHKINHU.

peanbHbIX mporeccax U | CocTaBieHune BUAOB (YHKIMN 1O JAHHOMY YCIIOBHIO, PELICHHUE 337a4 Ha IKCTPEMYM.

SIBIICHUSIX Brimonnenue npeoOpa3oBanuii rpaduka GyHkuuu

Oo6parnbie GyHKIMU W3yuenune nouamus obpamuou Gyukyuu, OUpPEAETCHUE BHIA W HOCMpoeHue 2paguxa | Pemenue
obpamnou  yHKyuu, HAxodcOenue ee obracmu  onpedeieHus U OOIACMU  3HAYEHUl. | yrpaKHEHHIT

[IpumeHenune CBOWCTB (YHKIMHA TpH HCCIECAOBAaHUHM YPaBHEHUH M pEIICHHHM 3a1ad Ha
skcTpeMyM. O3HaKOMJIEHHE C MTOHSTHUEM CIOXKHON (QYHKIIUU

CreneHHble, MOKa3a-
TeINbHBIE, JTorapuQMu-
YECKUE U TPUTOHOME-
TpUYecKue QyHKIHH.
OOpatHbie TpUTOHOME-
Tpudeckue GyHKIIH

Brrancnenue 3navueHuil GyHKUIMH 10 3HAYCHHIO aprymeHTta. OmpeseneHne MoJ0KEeHHUS TOUYKU
Ha rpauke 1o ee KoOopAUHaTaM U Ha000POT.

Hcnonp30Banue cBOMCTB (DYHKIMIA 1151 CPaBHEHHS 3HAYCHUI CTENIEHEH 1 jorapudMoB.
[TocTpoeHue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLUH.

Pemienne mokaszaTeNbHBIX W JIOTapU(PMHUYECKHX YPaBHEHWH M HEPAaBEHCTB IO HM3BECTHBIM
aJIrOpUTMaM.

O3HakOMJICHHE C TIOHATHEM HENPEepPhIBHON mepuoandeckoi (GyHKIuM, (GopMmyrupoBaHue
CBOWCTB CHHYCa U KOCHHYCA, IOCTPOEHUE UX Tpa(UKOB.

O3HakOMJIEHHME C TIOHATHEM TapMOHMYECKHUX KoOJeOaHMH U NpUMepaMU TapMOHUYECKHX
KOJIeOaHUH /17151 OIIMCAHUS MPOLIECCOB B (PU3UKE U IPYTUX 00JaCTAX 3HAHUS.

O3HaKOMJIEHHE C MOHATUEM pa3pbIBHOM Mepuoandeckoi QyHKIUHU, GOpMyIHpPOBaHUE CBOICTB
TaHIre€HCa U KOTaHT'€HCa, TOCTPOEHHE UX rpauKOB.

[IpumeHneHue cBOWCTB (QYHKIMI Ui CpaBHEHHS 3HAYEHHM TPUTOHOMETPUUYECKUX (DYHKLIHH,
pelIeHusT ~ TPUTOHOMETPUYECKUX  ypaBHeHMH.  [locmpoenue  zcpaghuxoe  obpamuuvix
MPUSOHOMEMPUYecKux QyHKyu u onpeoeneHue no epagukam ux ceoilicme. BplloiHeHHe
npeoOpa3oBaHus rpaguKoB

[IpakTuueckas padbora

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBareabHOCTH

O3HakOMJICHHE C TIOHSATHEM YHCIOBOW TOCIEAOBATENbHOCTH, CIOCO0aMHU €€ 3a/JaHuf,
BBIUMCJICHUSIMU €€ WiIeHOB. O3HaKkoMmlenue ¢ NOHAMUeM npeoena nocied08amenbHOCmU.
O3HakOMJIECHHE C BBIUHCICHHEM CYMMbI OECKOHEYHOTO WYHCJIOBOTO psia Ha MpHUMEpe
BBIYHCIICHHS] CYMMBI O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHUH.

Pemenue 3amay Ha npuMeHeHHe (HOpPMYITbl CyMMBbI OECKOHEYHO yOBIBAIOIIEH T€OMETPUUIECKOM
MIPOTPECCHI

Pemenue
yIOpaXHEHHUI

IIpousBoaHas u ee

O3HaKOMJICHHE C ITIOHITUEM HpOH3BOI[HOI>i.

TecTtupoBanue




MIpUMEHEHUE

Wzydyenue u (QopmyaupoBaHUE €€ MEXaHMYECKOTO U T'€OMETPUYECKOTO CMBICIA, U3Yy4eHHE
QITOpUTMa BBIUMCIECHUSI MPOU3BOAHOM HA IPHUMEPE BBIUMCIEHHMSI MTHOBEHHOW CKOpPOCTU U
yriaoBoro ko3duirenTa KacareabHOM.

CocraBneHnue  ypaBHEHHMS  KacaTelpHOW B oOmeM  Buie.  YCBOGHHE  IpaBUII
mubdepeHIMpoBaHUs, TaOMUIBI MPOU3BOAHBIX AJIEMEHTApHbIX (YHKIUH, MPUMEHEHHE st
muddepeHpoBanus (GyHKIUH, COCTABICHUs ypaBHEHMs KacaTelbHOW. M3ydeHue teopeMm o
CBSI3HM CBOMCTB (D)YHKIIMH U IIPOU3BOIHOM, (POPMYITHPOBKA UX.

[TpoBeneHMEe ¢ MOMOIIHIO TPOU3BOTHON UCCIIeOBaHMS (PYHKIINHU, 3aJaHHOU (HOPMYIIOH.
YcTaHOBIEHUE CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOAHOM MO UX rpadukam.

[TpuMeHeHne POU3BOAHOM Ul pelIeHUs 3a/1a4 Ha HaXOXKJICHUE HanOOJIbIIer0, HAUMEHBIIEr 0
3HAYEHUS M Ha HAXO0XJICHHE IKCTpeMyMa

Pedepatsr

[TepBooOpaznas u
UHTErpal

O3HakoMJICHHE C TIOHSATHEM HHTErpajia M IepBooOpa3Hou. M3ydeHue mpaBuiaa BBIYUCICHHS
nepBooOpa3Hoii U TeopeMbl Hptorona— JleliOHuIa.

Pemienue 3ama4 Ha CBA3B MEPBOOOPA3HOM U €€ MPOU3BOHOM, BEIUUCICHUE TIEPBOOOPA3ZHOM IS
JTaHHOU (QYHKITUH.

Pemenune 3agad Ha TPUMEHEHWE WHTETpaiia JUIsl BBIYUCICHUS (DHU3UYCCKUX BEIUYUH H
Iomageu

Pedepats
IIpe3enTamnuu

YPABHEHUIA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUU
HepasencrBa u cucre-
MBI HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

O3HakOMJIEHHE C MPOCTEHIIMMU CBEICHHSIMH O KOpHSAX aireOpandecKux YpaBHEHU,
MOHATUSMHU UCCIICOBAaHUS YPABHEHUM U CUCTEM YPaBHECHHM.

W3yyenue TeOpUM PAaBHOCWIIBHOCTU YpaBHEHHMW U ee¢ INpuMeHeHus. IloBropeHue 3amucu
pelIeHNs CTaHIapTHBIX ypaBHEHUM, MPHEMOB NpeoOpa3oBaHUs YpaBHEHHM Uid CBEACHUS K
CTaHJApPTHOMY YPaBHEHMIO.

Pemienne panuoHaIBHBIX, HMPPAUUOHAIBHBIX, IIOKA3aTEIBHBIX W TPUTOHOMETPUYECKHUX
YPaBHEHUHN U CUCTEM.

Hcnonp3oBaHue cBOWCTB M rpadukoB (yHKUMN a1 perieHus ypaBHeHuUH. IloBropenue
OCHOBHBIX IIPUEMOB DPEIICHUS CUCTEM. PeleHue ypaBHEHUH ¢ IPUMEHEHUEM BCEX IMPUEMOB
(pa3nmoxeHusT Ha MHOMKUTENH, BBEICHHS HOBBIX HEHU3BECTHBIX, MOJCTAaHOBKH, I'padruecKoro
METO0/1a).

Pemenue cuctemM ypaBHEHHH ¢ MPUMEHEHUEM Pa3IMUHBIX ClI0c000B. O3HaKOMIIEHHE ¢ OOLTUMU
BONPOCAMH pEIIEHUs] HEPABEHCTB M HCIOJIb30BAHHWE CBOMCTB M TpadukoB (GyHKIMHA mpu
pELIEHNN HEPABEHCTB. PeleHne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3JINYHbIX
CIOCO00B.

[IpuMeHeHre MaTeMaTHYeCKUX METOIOB JUIS PEIICHUS COIEP KATENbHBIX 33/1a4 U3 Pa3IudHbIX
oOnacTtel HaykM W TpakTUKU. MHTepnpeTupoBaHHE pe3yIbTaTOB C YYETOM peaJbHbIX

Pewenne
YIPa)KHEHMH, 3a1a4




OTpaHUYECHUMN

RJIEMEHTBI KOMBUHATOPUKU, TEOPUN BEPOSITHOCTEN U CTATUCTHUKH

OCHOBHBIC TOHSTHS
KOMOWHATOPUKH

W3ydenue npaBuia KOMOMHATOPUKHU M IPUMEHEHHUE TIPU PEIICHUH KOMOMHATOPHBIX 3a/1a4.
Pemmenrie KOMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U MO MPaBHIIy YMHOKEHUSI.
O3HakoMJIeHHME C  TOHATUAMH  KOMOHMHATOPUKH:  pa3MEIIEHUSMH,  COYCTAHUSIMH,
nepectaHoBKaMu U (popmynamu ais ux Beruucienus. OObsicHeHHe U IpuMeHeHue GopMyIt s
BBIUMCJIEHUSI Pa3MEIEHUM, IEPECTAHOBOK M COUETAaHUM NPHU pelieHnu 3a1a4d. O3HaKOMIIEHUE C
ounomMom Hpiotona wu TpeyronbHukoMm Ilackans. Pemenune npakTHUecKUx 3afad €
UCITIOJIb30BaHUEM MOHATUH U TPABUI KOMOMHATOPHKHU

Pemenue 3agau
[IpezenTanus

OEeMEHTBI TCOPUU

I/I3y‘IeHI/Ie KIIACCHYCCKOIo OIIPCACICHUA BCPOATHOCTH, CBOMCTB BCPOATHOCTH, TCOPEMBI O

Pemenue 3amau

BEpPOSITHOCTEH CyMME€ BEPOSITHOCTEM.
PaccmoTpenue mnpuMepoB BBIYHCIEHUS BeposiTHOcTed. PemeHue 3amad Ha BBIYHCICHUE
BEPOSITHOCTEHM COOBITUIA

[IpeacraBnenue O3HaKOMJIEHUE C IPE/ICTABIEHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMM. Pemenue

JTAHHBIX (TaOIHIIHI,
JTarpaMMebl, TpaduKm)

Pemenne IMMPAKTUYCCKUX 3aaa4 Ha 06pa60TKy YHUCJIOBBIX JaHHBIX, BbIYUCICHUC HX

XApaKTCPUCTHK

MMPAKTUYCCKUX 3aaa4

I'EOMETPUA

[IpsiMbIE ¥ TUIOCKOCTH B
IIPOCTPAHCTBE

®opMyIUpOBKa U MPUBEJCHUE J10KA3aTEIbCTB MPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
U IIockocTel. Pacro3HaBaHne Ha deprekax M MOJAENAX Pa3jIMYHBIX CIy4yaeB B3aWMHOIO
pacmojio)KeHUsT  MPSAMBIX U IUIOCKOCTEH,  apryMEHTHPOBAaHME  CBOUX  CYXKICHMM.
@opMyIUpOBaHUE ONPEAEIEHUN, IPU3HAKOB U CBOWMCTB MapaJlIeNIbHbIX U MEPIEHINKYISPHBIX
IIJIOCKOCTEM, IBYI'PAHHBIX U JINHEWHBIX YIJIOB.

BeimonHeHne MOCTpPOEHUS YIVIOB MEXAY MNPAMBIMH, MPSAMOM M INIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMU 110 ONHMCAHUIO U PACIIO3HABAHUE UX HA MOJEISIX.

[IpuMeHEeHnEe NMPU3HAKOB M CBOMCTB PACIOJIOKEHHS MNPSAMBIX U IUIOCKOCTEH NPU PEIICHUN
3az1a4.

N300pakeHne Ha pUCYHKaxX U KOHCTPYHPOBAHUE HA MOJIENAX MEPIECHIUKYISIPOB U HAKJIOHHBIX
K IJIOCKOCTH, MPSAMBIX, MapajjIeNbHbIX MJIOCKOCTEH, YIJIOB MEXIY MPSIMOW U IUIOCKOCTBIO U
000CHOBaHKE MTOCTPOCHUSI.

Pemennie 3amau Ha BBIYMCIEHHE T€OMETPUYECKHX BeIWYUH. ONUCHI- BaHUWE PACCTOSHHUSA OT
TOYKM [JO IUIOCKOCTH, OT HpSIMOH J0 IUIOCKOCTH, MEXIy IUIOCKOCTSMH, MEXAY
CKPEIIHBAIOIIUMUCS MPSIMBIMHU, MKy TPOU3BOJIBHBIMU (PUTypamMH B IPOCTPAHCTBE.
dopMyIupoBaHHUE U JI0Ka3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEOpEM CYIIECTBOBaHMA,
CBOMCTBA).

W300pakeHne Ha 4YepTe)kax M MOJENSIX pacCTOSIHUS M OOOCHOBAaHME CBOUX CYXKJIEHH.

Hsrorosnenue
MoJieei

TectupoBanue




OrnpesiesieHre W BBIUMCICHUE PACCTOSHUEM B TpocTpaHcTBe. [IpuMenenune GopMmyn U Teopem
IUNTAHUMETPUH 11 pEIICHU 3a1a4.

O3HakoMmleHue ¢ NoHAMuUEeM NApallelbHO20 NPOEKMUPOBAHUS U €20  CBOUCMBAMU.
DopMyIMPOBAHKUE TEOPEMBI O TUIOLAAN OPTOTOHAIBHOM POEKIIMA MHOIOYTIOJIbHUKA.
[Ipumenenue Teopuu s OOOCHOBAHUS TOCTPOSHUN M BBIYMCICHUN. APryMEHTHUPOBAaHUE
CBOMX CY)KJICHHI O B3aMMHOM PACIOJIOKEHUH NTPOCTPAHCTBEHHBIX (pUTyp

MHoOrorpaHHuKu

Onucanue W XapakTEpUCTHKA pa3JIUYHBIX BUAOB MHOIOTPAHHUKOB, IIEPEUYMUCICHUE HUX
JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOI'PaHHUKOB U BBIIIOJHEHUE ITOCTPOEHHUS HAa M300pAXKEHMAX M MOJEIAX
MHOI'OI'PAaHHUKOB.

Bbluucnenne JUMHEMHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UIypalusXx,
apryMEHTHPOBAHHUE CBOUX CYXACHHUH. XapaKTEepUCTHKA M H300pakeHUE CEUYECHUS,pa36epmKu
MHO202PAHHUKOG, BBIYUCIEHUE IUIOIIAEH IIOBEPXHOCTEH.

[TocTtpoenne mpocTedmmMx cedeHuid KyOa, mpus3mbl, nupamuabl. [Ipumenenue ¢akrtoB u
CBEICHUM u3 IIaHuMeTpud. O3HAKOMJIEHHME € BHJAMU CHMMETPUM B IPOCTPAHCTBE,
dbopMyIUpOBaHUE OINPEICICHU W CBOMCTB. XapaKTEPUCTUKA CUMMETPHUH TEJl BpaIICHUS U
MHOT'OTPaHHHKOB.

[IpumeHeHHe CBOMCTB CHMMETPHHM NpU pEIIeHUH 3a1ad. Vcmoip30BaHHE MPHOOPETEHHBIX
3HAHUU I UCCIEAOBAHUA U MOJEIMPOBAHUS HECIIOKHBIX 3a1a4.

N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHHUE PUCYHKOB M0 YCJIOBHSM 3a4a4

H3rorosienue
MoJieen

Pedepatsr

Tena 1 TOBEPXHOCTH
BpAILICHUS

O3HakoMJIEHHE C BUJIaMH TeJl BpalleHus, (OpMYIUPOBAHUE UX OIpPEIeIEeHUI U CBOWCTB.
DopMyIUpOBaHUE TEOPEM O CEUEHUU IlIapa IIOCKOCTHIO U MJIOCKOCTH, KacaTeIbHOU K cdepe.
XapakTepucTUKa U U300pakeHUe Tl BPALlleHUs, UX PA3BEPTKHU, CEUCHHUS.

Pemenne 3agau Ha MOCTpOEHHE CEUEHUM, BBIUMCICHUE JUIMH, PACCTOSIHUM, YIJIOB, IUIOIIAJCH.
[TpoBenenue noka3aTeabHBIX PacCyKACHUHN NP peIIEHUH 3a/1ay.

[TprMeHeHre CBOMCTB CUMMETPHHM NPU PELICHUH 3a/1a4 Ha TeJla BpalleH!s, KOMOMHAIIUIO Tell.
N300pa’keHre OCHOBHBIX KPYIJIBIX TeJl M BBINOJIHEHUE PUCYHKA 110 YCIOBHIO 33/1a4H

[IpakTuyeckas pabora

N3mepenus B
reOMETPUH

O3HakoOMJICHUE C TIOHITHIMU TUIOMIAAN U 00heMa, aKCHOMaMH U CBOMCTBaMH.

Pemenue 3a1ay Ha BRIYHMCIIEHUE TUIOMIACH MIIOCKUX (DUTYP C MPUMEHEHUEM COOTBETCTBYIOIUX
dbopmyn u ¢akToB U3 TUTAHUMETpuUH. M3ydeHue TeopeM O BBIUHUCICHUH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/Jady Ha MpuMeHeHue (HopMyn BBIYHUCICHHUS OOBEMOB.
N3yuenne ¢dopmyn sl BBIUMCIEHUS IUIONIAICH TMOBEPXHOCTEM MHOTOTPAHHUKOB W Tl
BpaIlCHUS.

O3HakoMJIEHHE C METOJOM BBIYMCIICHHS IIJIOMIAau MOBEpPXHOCTH cepbl. Pemenue 3amauy Ha
BBIYMCIICHHE TIONIA/IeN TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

[IpakTuueckas pabora




Koopaunats! u
BEKTOPBI

O3HakoOMJIEHME C TIOHATHEM BeKTopa. M3ydeHwe AeKapTOBOM CHCTEMbI KOOpPIAWHAT B
IIPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM KOOPJIMHATAM TOYEK M IJIOCKOCTEH, HaXOXIECHUE
KOOPJIMHAT TOYEK.

Haxoxnenne ypaBHEHUH OKPYKHOCTH, c(epbl, TNIOCKOCTH. BhIUMCIEHUE PACCTOSHUN MEXIY
TOYKaMHU.

N3ydyeHune CBOICTB BEKTOPHBIX BEJIWYMH, IPAaBUJ Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, NTPaBUJI HAXOXKIACHUS KOOPAUHAT BEKTOpPA B IMPOCTPAHCTBE, MPABWII JECHCTBUM C
BEKTOPAMH, 33JaHHBIMU KOOPJUHATAMH.

[IpumMeHeHne Teopuu MpU pelIeHUM 3a4ad Ha ACHCTBUSA C BeKTOpaMu. M3yueHue CKalsIpHOIO
IIPOM3BENIEHUSI BEKTOPOB, BEKTOPHOI'O ypaBHEHUS NPSIMOW U IUIOCKOCTH. IIprMeHenne teopuun
IIpU PELICHUH 3a/a4 Ha JEHUCTBUS C BEKTOPAMH, KOOPJAUHATHBIA METO/I, IPUMEHEHUE BEKTOPOB
JUIsL BBIYUCIJIEHUS BEJIMYMH YIJIOB U paccTosiHui. O3HAaKOMIIEHHE € JJOKa3aTelIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIOJIOKEHUH TPSIMBIX M IUIOCKOCTEH C MCHOJIb30BaHUEM
BEKTOPOB

[Ipe3enTanuu
Pedepats
[IpakTrueckas pabota




4. YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE [TPOI'PAMMbBI YYEBHOM JUCHUITJIUHBI
«MATEMATUKA»

TpeOoBaHNsI K MUHUMAJIbHOMY MaTepPUAJbHO-TEXHUYECKOMY O0ecrne4YeHH 0

Jis peanuzanmsi TpOTrpamMMbl Y9eOHOW TUCIHUIUIMHBI MMEETCs YYeOHBIM KaOWHET
«MaremaTukm».

O6opynoBanue yaeOHOro KabuHeTa!
— ydeOHbIe mocoous;
— KOMIUICKT TEXHUYECKOH TOKYMEHTAIlMW, B TOM YHCIIE MAcIopTa Ha CPEICTBA OOyUYCHHS,
WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acCHOCTH;
TexHuueckue cpeacTBa 0OyICHHUS:
— HOYTOYK;
—  TMPOCKTOP;
—  JKpaH.
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6.MUCIIOJIb3OBAHUE AKTUBHBIX U UHTEPAKTUBHBIX ®OPM U

METOJ10B OBYUEHMUSI
Ne | AKTHBHBIC M HHTEPAKTHBHbIE Tema 3aHaTus KoauuecTBoO Koa
(hopMbI 1 MeTObI 00yYeHUA 4yacoB popmupyembIx
KOMIIeTeHIii
1 TecTupoBanue, HaMCaHUE Tema 1.1 2 OK 1,2,3
pedepara
2 TecTupoBanue Tema 1.2 2 OK 1,23
3 TecTupoBanue Tema 1.4 2 OK 1,23
4 TectupoBanue Tema 2.1 2 OK 1,2,3
5 Hsrorosnenne Moaeaen Tema 3.1 2 OK 1,23
6 TectupoBanme, U3TOTOBICHHE Tema 3.2 2 OK 1,2,3
Mozenen
7 TecTupoBanue, HaMMCaHUE Tema 3.3 2 OK 1,23
pedepara
8 TectupoBanmue, co3manue Tema 3.4 2 OK 1,2,3
Mpe3CHTALIH
9 Cosznanue npe3eHTanum Tema 4.3 2 OK 1,2,3
10 | Co3nanme mpe3eHTAINH Tema 5.1 2 OK 1,2,3
11 | Co3pmanue npe3eHTamn Tema 5.4 2 OK 1,2,3
12 | Ilpaktuyeckas pabora Tema 5.5 2 OK 1,23
13 | Hanucanue pedepara Tema 6.1 2 OK 1,2,3
14 | TectupoBanue Tema 6.3 2 OK 1,2,3
15 | Co3pmanue npe3eHTaymn Tema 6.5 2 OK 1,2,3
16 | Ilpaktuyeckas pabora Tema 7.4 2 OK 1,2,3
17 | M3roroBieHue MojelIei, Tema 8.1 2 OK 1,2,3
HanucaHue pedepara
18 | Ilpaktuueckas pabora Tewma 8.2 2 OK 1,2,3
19 | Ilpaktuyeckas pabora Tema 8.3 2 OK 1,2,3
20 | TectupoBaHUe, HAIMCAHUE Tema 9.2 2 OK 1,23
pedepata
21 | TectupoBaHue Tema 9.3 2 OK 1,2,3
22 | Hanmcanue pedepara Tema 10.1 2 OK 1,23
23 | Co3nanHue mpe3eHTaluu Tema 10.2,10.3 2 OK 1,23
24 | Co3ganue Mpe3eHTAINH Tema 11.1-11.2 2 OK 1,2,3
HToro 48




