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1. MIOACHUTEJIbHAS 3AIIMCKA

[Iporpamma oOmieoOpa3zoBaTeabHON y4eOHON AUCIUIUIMHBI «MaTteMaThkay
npeaHa3HayeHa JJisd U3y4yeHUs MaTeMaTUKU B NMPO(ecCHOHANbHBIX 00pa3oBaTelb-
HBIX OpTaHU3AIMAX, PEATH3YIONINX 00pa30BaTEIbHYIO MPOrpPaMMy CPEIHETO 00-
niero oopaszosanus B npenenax ocsoeHus [IIIKPC na 6a3e ocHoBHOrOo 00111€TO 00-
pa30BaHMs MPU MOATOTOBKE KBATU(PUIIMPOBAHHBIX CIEIIUATMCTOB CPEAHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®PI'OC cpegnero obmero
oOpa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYPE, COJAEPKAHUIO U PE3yJbTaTaM OCBOE-
HUS YIeOHOU TUCIUTIIMHBI «MaTtemMaThka», 1 B COOTBETCTBUU ¢ Pexomenganusamu
110 OPTaHMW3AIUHY TTOJIYICHHS CPETHETO 00IIero 00pa3oBaHus B MpeeIax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEHETO MPOPECCHOHATBEHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus ¢ yueToM KoHleniuu npenojaBaHusi MaTeMaTh-
ku B Poccuiickoii @enepaumu yTBEPKIEHHOM pacnopsbkeHueM lIpaBurenscrsa
poccuiickoit peneparuu ot 9 anpens 2016 r. Ne 637-p, 1 npuUMEepHON OCHOBHOM
oOpa3zoBaTeIbLHOM MPOTpaMMbl CpeHEr0 o0Iero oOpa3oBaHus, OJ0OpEHHOU pe-
meHreM (enepaabHOro yaeOHO-METOINYECKOTro 00beAMHEHUs 110 00IIeMy oOpa-
30BaHUIO (MPOTOKOJ OT 28 utoHs 2016 r. Ne2/16-3).

Conepsxanue mporpaMmbl «MaTemMaTHKa» HAMpaBJIEHO HA JOCTHXKEHUE Cie-
JTYIOIIAX LeJIe:
-o0ecrnieueHne c(hOPMUPOBAHHOCTH MPEACTABICHUN O COITMANBHBIX, KYIbTYPHBIX H
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMATHUKHU;
- obecnieueHrne c(HOPMHUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMUYECKOTO M MaTeMa-
TUYECKOTO MBIIIICHNUS;
- obecnieueHrne c(HOPMUPOBAHHOCTH YMEHUM MTPUMEHSThH MOJyUYCHHbBIC 3HAHUS TIPU
PEIICHUH Pa3INYHBIX 33]1a4;
- obecnieueHre cPOPMUPOBAHHOCTH TIPEACTABICHUN O MaTEMAaTHUKE KaK 4acTH 00-
ICYETIOBEYECKON KYJIBbTYPhl, YHUBEPCAIHHOM SI3BIKE HAYKH, TO3BOJISIONIEM OITH-
ChIBaTh M M3y4aTh PEaibHBIC MTPOIIECCHI U SBJICHUS;
- BOCITUTAHUE JTyXOBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CAMOIIO3HAHUIO U CAMOCO-

BEPIIICHCTBOBAHUIO, CIIOCOOHON K CO3MJATEIBLHON JESATEILHOCTH B COBPEMEHHOM
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B nmporpammy BKIIIOUEHO copepiKaHHE, HAIPaBJIEHHOE HA (OpMHUpPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUNA, HEOOXOAUMBIX il KadecTBeHHOro ocBoeHus [ITTKPC
CIIO nHa 6a3e ocHOBHOTO OO0IIET0 00pa30BaHMsI C TIOJYYCHHEM CPEIHETO OOIIETO
oOpa3oBaHus, MPOTPAaMMbI MOJATOTOBKH KBATH(UIUMPOBAHHBIX PabOYMX, CIy>Ka-
nux (IITTKPC).

[Iporpamma y4eOHOW AUCHUIUIMHBI «MaTtemMaThka» SBISIETCS OCHOBOM IS
pa3paboTku paboyux MporpamMm, B KOTOPHIX MpodeccruoHaIbHbie 00pa3oBaTElb-
HBIE OpraHM3allNH, PeaTU3yIoIre 00pa3oBaTeIbHYI0 MPOTpaMMy CpeIHEero ooiie-
ro oopazoBanus B npeaenax ocsoenus [IIIKPC CITIO na 6a3e ocHOBHOTO 00111€T0
oOpa3oBaHuUsl, yTOUHSIOT COJIEpKAHUE YU4EOHOro MaTepuaia, Mmocjie0BaTeIbHOCTh
€ro M3y4eHus, pacrpeieieHue y4eOHBIX 4acoB, BUJBI CaMOCTOSITEIBHBIX paloT,
TeMaTuKy pedepaToB (IOKIAI0B), HHIUBUIYAIBHBIX MPOEKTOB, YUYUTHIBAS CIICIIH-
¢buKy nmporpaMm MOAroTOBKU KBaTU(UIIMPOBAHHBIX PaO0UYUX, CIYKAIIUX U CIEIU-
aJINCTOB CPEAHETO 3B€HA, OCBANBAEMOM MPodeccun WK CIIeUATBHOCTH.

[Iporpamma MOKET UCIOJIB30BATHCS APYTUMH MPOPECCHOHAIBHBIMU O0pa-
30BaTEIbHBIMU OPTaHU3AIMIMH, PEATU3YIONIMMH 00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero ooimiero oopazosanus B npeaenax ocoenus [ITTKPC CIIO na 6a3e oc-

HOBHOTO 0011IeT0 00pazoBanus (ITITKPC).



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOU JUCIUILIVHBI

Marematuka sBisieTcsi (yHAaMEHTAIbHONW 00111€00pa30oBaTeIbHON AUCITU-
TUTMHOM CO CJIOKUBIMUMCS YCTOWYMBBIM COJACPKAHUEM W OOIUMU TPEOOBAHHSIMHU
K MMOATOTOBKE 00yYarouuxcsl.

B nmpodeccronansHbIx 00pa3oBaTeIbHBIX OPTaHU3AIUAX, PEATU3YIOMNUX 00-
pa3oBaTeILHYIO ITPOTpaMMy CPEIHET0 OOIIero 00pa3oBaHus B Mpeeaax OCBOSCHUS
[MITKPC CIIO nHa 6a3e oCHOBHOro 0O0I1Iero oOpa3oBaHUs, U3YUCHHUE MAaTEMATUKU
UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT TIpodruis mpodeccruonanbHoro oopa-
30BaHMUSI.

[Ipu ocoenuu mpodeccuit CIIO u cnenumansHocteir CIIO ectecTBEeHHO-
Hay4yHoOro npoduisa npodeccruoHanbHOro oOpazoBanus, cnenuanbHocte CIIO
TYMaHUTApHOTO Mpoduis npodheccuoHaTbHOr0 00pa30BaHMs MaTeMaTHKa H3yda-
ercs Ha 0azoBoM ypoBHe DPI'OC cpeanero oOiiero o0pa3oBaHusl; MPU OCBOCHUU
npodeccuit CIIO u cnemumansHocTeld CIIO TexHHYECKOro W COLMAIBHO-
HYKOHOMHUYECKOTO TMpoduiiei npodeccuoHaaIbHOro 00pa3oBaHusl MaTeMaTuKa U3y-
yaetcs 0osee yriy0JieHHO, Kak npoduibHas ydyeOHas TUCIUIUIMHA, YIUThHIBAIOIIAS
cnenuuKy OCBaMBaeMbIX Mpodeccruil WM CIEeIHAIBHOCTEH. JTO BBIpAXKAETCS B
coJiep>KaHuM 00y4YeHUsI, KOJTMYECTBE YaCOB, BBIICIISIEMBIX HA U3YUCHHUE OTACIIbHBIX
TE€M MpPOrpaMMbl, TNIyOMHE X OCBOCHMS CTyACHTaMH, OOBEME M XapaKkTepe IMpak-
TUYECKUX 3aHATHM, BUJIaX BHEAYAUTOPHOM CAMOCTOSITEIbHONU PabOThI CTYJIEHTOB.

OO6murue e U3ydeHus MaTeMaTUKU TPAJAUIIMOHHO PEATM3YIOTCS B YETHIPEX
HaIpaBJICHUSX:

1) obmiee npeacTaBiaeHEe 00 UACIX M METOIaX MaTEMaTHKH;

2) UHTEJUICKTyaJIbHOE Pa3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;
4) BOCIIUTATEJILHOE BO3/ICHCTBHUE.

[Tpodunmzanus menelr MaTeMaTHIECKOTO 0Opa30BaHUsSI OTPa’KaeTCs Ha BbI-
O0ope TPHOPUTETOB B OpPTaHMU3AIUMU y4eOHOU ACATENBHOCTH oOywarommuxcs. Jls
TEXHUYECKOTO, COIMaIbHO-PKOHOMUYECKOTO Mpoduiiel npodecCuoHaibHOTO 00-

pa3oBaHUs BBIOOp IIEJIe CMeIaeTcs B MparMaTuuecKoM HalpaBlIeHWH, MPETy-
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CMATPHBAIOIIEM YCHJICHHE W PACIIUPEHUE TPHUKIATHOTO XapaKTepa U3yuyeHus Ma-
TEMAaTHUKH, MMPEUMYIIECTBEHHOW OPUEHTAIMA Ha aJTOPUTMUYECKUNA CTHIIH MO3HA-
BaTEIbHON ACSITeNbHOCTU. i1 TYMaHUTApHOTO M €CTECTBEHHO-HAYYHOTO MPOodu-
Jeil mpodeccruoHanbHOro oOpa3oBaHus 0oyiee XapaKTEPHBIM SIBISICTCS YCUIICHHE
OOIIEKYTBTYPHOU COCTABJISIFOIICH YIeOHON MUCIUILTMHBI C OPUCHTAIIMEH HA BU3Y-
aJIbHO-00pa3HbBIN M IOTHYCCKUI CTUITN Y4eOHOM paOboTHI.

N3ydyenne mMareMaTUKd Kak MpoMIbHON 00Ie00pa3oBaTeabHON yueOHOU
JTUCIMIUIMHBI, YYUTHIBAIOMIEH Ccrienn(UKy OCBaMBAEMBIX CTyIEHTaMH Mpodeccuii
CIIO nnu cnermansHOCcTH CITIO, oOecnieunBaeTcs:

* BEIOOPOM Pa3IUYHBIX TOX0/I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA,

* popMUpOBaHUEM CUCTEMBI YUEOHBIX 3aJJaHUH, oOecreunBaomux P dex-
TUBHOE OCYIIECTBJICHUE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* o0oramieHueM CreKkTpa CTUIeH ydeOHOU JesTeTbHOCTH 3a CUET COrjlacoBa-
HUS C BEIYIIUMHU JIEATeTbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpAHHOMU TTpodeccuut /
CHEIIHATbHOCTH.

[IpodunbHas cocTaBismOIIas OTpakaeTcss B TPEOOBAHUSX K TMOJTOTOBKE
0o0y4arommxcs B 4acTH:

* 001IeH cUCTeMbl 3HAHMI: COJEpKaTeIbHbIE MPUMEPHI UCTIOIb30BAHMS Ma-
TEMaTUYECKUX U U METOJ0B B TPO(ECCHOHATLHOM eI TeTbHOCTH;

* YMEHHI: pa3Indre B YPOBHE TPEOOBAHUM K CIIOKHOCTH IPUMEHSIEMBIX aJl-
TOPUTMOB;

* IPAKTUIECKOTO MCITOJIH30BAHUS MPUOOPETEHHBIX 3HAHWN U YMEHUN: WH]IH-
BUIyaJIBHOTO Y4€OHOTO ONBITa B TIOCTPOCHUH MATEMAaTHUYECKUX MOJIEICH, BBITIOJ-
HEHUU UCCIIEIOBATEIHCKUX MTPOCKTOB.

Takum oOpa3zom, peanu3zainus cCoaepxKaHusi y4eOHON TUCIUIUIMHBI OPUEHTH-
pyeT Ha MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YIeOHON padOThI,
3aBUCAIIMX OT Tpoduiis mpodecCHOHANTBHOTO 00pa30BaHUs, TMOJTYUYEHUS OTBITA
WCITOJIb30BAHUS MaTEeMaTUKHA B COJACPKATEIBHBIX U MPO(EeCCHOHATBHO 3HAYUMBIX
CUTYallMsIX TI0 CPaBHEHUIO ¢ (OPMATLHO-YPOBHEBBIMU PE3YIbTATUBHBIMU XapakK-

TEPUCTUKAMU 00yUYEHUS.



Copepxxanue y4eOHON TUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOB-
HBIMH COJIEPKATEILHBIMU JIMHUSIMU OOYyUCHHSI MAaTEMaTHKE:

* anreOpanyeckas JTUHUS, BKIIOYAIOIIAsl CUCTEMATH3aIMI0 CBEICHUI O YHC-
JaxX; U3y4YCHHE HOBBIX W 00OOINCHUE paHee M3YyYCHHBIX oreparnii (BO3BEACHHUE B
CTENEHb, U3BJICUCHHE KOPHS, JorapudMupoBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KO-
TAHIE€HC M OOpaTHbIE K HUM); W3YYCHUE HOBBIX BUOB UHCIOBBIX BBIPAKEHUU U
dbopMyI1; COBEPIICHCTBOBAHNE MPAKTUICCKUX HABBIKOB U BBIYUCIUTEIBHON KYJIb-
Typbl, paclIMpEeHrEe U COBEPILICHCTBOBAHHUE airedpandeckoro ammapara, chopmu-
POBAHHOI'O B OCHOBHOM IIIKOJIE, ¥ €70 MPUMEHEHHE K PEHICHUI0 MATEMAaTUHYECKUX U
MPUKJIAJIHBIX 33]1a4;

* TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMaTH3allUi0 U
pacuiupeHue cBefeHUN 0 (QYHKIUAX, COBEPIICHCTBOBaHUE rpad)UueCKuX yMEHUH;
3HAKOMCTBO C OCHOBHBIMH UJCSIMU U METOJIaMU MaTeMaTHYE€CKOTO aHajin3a B 00b-
eMe, MO3BOJISIONIEM UCCIIE0BATh AeMEHTapHbIe (PYHKIIMU U pelIaTh IpOCTEHIITNe
reoMeTpudeckue, PU3NIeCcKue U Ipyrue NpukiaaHbie 3a1auu;

* JINHHSI YPABHEHUN M HEPABEHCTB, OCHOBAHHASI HA TOCTPOCHUMU U UCCIIENIO-
BaHUM MAaTEMaTUYECKUX MOJIEJEH, MepeceKarolascs ¢ anredOpandyeckoi U Teope-
TUKO-(DYHKIIMOHALHON JIMHUSIMU M BKJIIOYAIOIIAsl Pa3BUTHE W COBEPIICHCTBOBA-
HUE TEXHUKH aireOpanveckux MpeoOpa3oBaHUil JJiA PEIICHUs YpaBHEHHM, Hepa-
BEHCTB U cUCTeM; (hOPMUPOBAHUE CITIOCOOHOCTH CTPOUTH U MCCIIEIOBATh MPOCTEH-
e MaTEMAaTHYEeCKUE MOJENH MPU PEIICHUU NPUKIAIHBIX 3a4a4, 3a/1a4 U3 CMEX-
HBIX U CHEIUATbHBIX TUCIUIUINH;

* reoMeTpUYecKasl JUHUS, BKIIOUYAOIIasl HArJISIAHbBIE MPEICTABICHUS O MPO-
CTPAHCTBEHHBIX (PUTYpax W H3yUYCHHE UX CBOWCTB, ()OPMHPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAXKEHHUSI, Pa3BUTHUE CIIOCOOOB T€OMETPUUECKUX H3MEpe-
HUW, KOOPJIMHATHOTO M BEKTOPHOTO METOJOB MJI PEIICHUS MaTEMaTHUYECKUX U
MPUKIIAJIHBIX 33]1a4;

* CTOXacTUYecKasl JIMHUS, OCHOBaHHAs HA Pa3BUTHUM KOMOWHATOPHBIX yMe-
HUW, TPEACTABICHUNA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKpY-

KAFOIIIETO MHpA.



B pazpene mporpammbl «CopaepxaHue y4yeOHOW NUCHUIUIMHBDY KypCHBOM
BBIJIEJICH MaTepuall, KOTOPbIM MpH HM3YyYEHHMH MaTeMaTHKH Kak 0a30BOHM, Tak U

npo@rIIbHON y4eOHOM AUCIMIUIMHBI, KOHTPOIIO HE TOJIJICKHUT.



3.MECTO YYEFHOH JUCIIUILJINHBI B YYEBHOM ILJIAHE

VYyebHas nucuumiiHa «MaTemaTuka» sBIsieTca y4eOHbIM MPEeAMETOM 00s5-
3aTenbpHON penMeTHON obmactn «Maremarnka u nHbopmarukay OI'OC cpennero
oO1ero oOpazoBaHusI.

B nmpodeccronansHbIx 00pa3oBaTeIbHBIX OPTaHU3AIUAX, PEATU3YIOMNUX 00-
pa3oBaTeILHYIO MIPOTPAMMY CPEIHETO OOIEro 00pa3oBaHMs B MpeIeaX OCBOCHUS
[IITKPC CIIO na 6a3e ocHOBHOro oOImiero oOpa3oBaHus, yuyeOHas JUCIUILINHA
«Marematuka» wu3y4aercss B 001e00pa3oBaTeIbHOM IHKJIEC Y4eOHOTO IUIaHa
[MITKPC CIIO Ha 6a3e 0CHOBHOIr0 00111ero 00pa3oBaHus C MOJYYEHUEM CPETHETO
o6iero oopaszosanus (ITTTKPC).

B yueonsix mnanax [HIIKPC yueOnasa nucuumninuna «MaTtemaThka» BXOJIUT B
cocTtaB o0muX 00Ie00pa30BaTENbHBIX YUEOHBIX IUCIUIUINH, (POPMUPYEMBIX U3
o0si3aTenbHbIX TpeaMeTHbIX obnacteit I'OC cpennero odiero oopasoBaHus, s
npodeccuit CIIO coorBeTcTByROmEro mpoduias mpodeccuoHaaIbHOro o0pa3oBa-

HUA.
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4. PE3YJIbTATBI OCBOEHUSI YYEBHOM JJUCHUATLIAHBI

OcBoeHue cofiepkanus yueOHOM AUCIUILIMHBI «MaTemaTrkay obecreunBa-
€T JOCTHKEHUE 00YUAIOIUMUCSA CIEIYIONUX Pe3yJJabTATOB:

JIUYHOCHIHBIX
- c(hopMUPOBAHHOCTH TIPEACTABICHUA O MAaTEMAaTUKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKH, CPEJCTBE MOJICIIUPOBAHUS SIBIICHUN U MPOLECCOB, UAEIX U METOHAX MaTe-
MAaTHUKH;
- MOHMMAHHWE 3HAYMMOCTH MATEMATHKH I HAYyYHO-TEXHHYECKOrO Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIEHHUS K MaTEMaTHKE KaK K YacTH OOIICYEIOBEUECKOMN
KYJBTYpbl YEPE3 3HAKOMCTBO C UCTOPHEN pa3BUTHSI MAaTEMATUKH, SBOJIOLUEN Ma-
TEMaTUUYECKUX UJICH;
- pa3BUTHE JIOTMUECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUSI, ajro-
PUTMUYECKOUN KYJIbTYPhI, KPUTHYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAUMOM JIJIst
Oynyiei mpopecCHOHAIIBHON AEATENBHOCTH, JUIsl MPOJOJIKEHUST 00pa30BaHUs U
caM000pa30BaHMUS;
- OBJIQJICHUE MAaTEMAaTUUYECKUMHU 3HAHUSIMUA U YMEHUSIMU, HEOOXOMMBIMU B MTOBCE-
JTHEBHOM >KM3HM, JJIs OCBOCHHUSI CMEXHBIX €CTECTBEHHO — HAYUYHBIX JTUCIUIUIUH U
JUCHUIUIMH TpOo(EeCCHOHATBLHOTO UKJIA, JIS MOJy4eHUs: 00pa3oBaHus B 00J1aCTsIX,
He TpeOyronuX yriyOJeHHOW MaTeMaTUYeCKOM MOITOTOBKY;
- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIe caMO0Opa30oBaHHUIO, Ha
MPOTSKEHUU BCEH JKU3HU; CO3HATEIIBHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa3oBa-
HUIO KaK YCJIOBUIO YCHEIIHOW MPOo(ecCHOHaNbHON U OOIIECTBEHHOU JESTEIbHO-
CTH;
- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOM
JEATEIIbHOCTH;
- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEpCTHUKAMU B oOpa-
30BaTeNIbHOM, OOIIECTBEHHO - TOJIE3HOM, Y4eOHO-UCCIIeN0BATEIhCKON, TPOSKTHON
U JPYTUX BUJAX ACSATEIbHOCTH;
- OTHONIEHHE K MPO(EeCCHOHAIBHOM NIEATEIbBHOCTH KaK BO3MOXHOCTH Y4acTHs B

pPCHICHUHN JINYHBIX, O6I].I€CTB€HHBIX, rocyaapCTBCHHBIX, O6H_[eHaHI/IOHaJ'IBHBIX Inpo-
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oaem;

MemanpeomenmHblxX:
- YMEHHE CaMOCTOSTEIBHO ONPEIEIATh LUEIH ACSITEIBHOCTH U COCTABIATD ILIAHBI
JEATEIBHOCTH; CAMOCTOSITENBHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPO-
BaTh JIEATEIBHOCTh; UCIIOJb30BaTh BCEBO3MOKHBIE PECYPCHI Ul TOCTHKEHUS T10-
CTABJICHHBIX LIEJE€N M peajau3aluy IUIAHOB JESTENbHOCTH; BBIOMPATH YCIEIIHBIE
CTPaTErvuu B Pa3JINYHBIX CUTYALUAX;
- YMEHHE NPOAYKTUBHO OOILATHCSA U B3aMMOJEICTBOBATH B IPOLIECCE COBMECTHOM
JESITEIbHOCTH, YUYUTHIBaTh MO3HUIMU IPYTHX YYaCTHUKOB JEATEIBHOCTH, dDdek-
TUBHO pa3pemarb KOHPIUKTHI,
- BJIQJICHHE HaBBIKAMU IO3HABATEJIbHOM, Y4eOHO—MCCIEI0BATENbCKOW U MPOEKT-
HOI JIeATETbHOCTH, HABBIKAMH pa3pelieHus mpooieM; CIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHUS NMPAKTUYECKUX 3a1ad, IIPUMEHE-
HUIO PA3JIUYHBIX METOJOB ITI03HAHUS;
- TOTOBHOCTb U CIIOCOOHOCTbH K CAMOCTOSITEIbHOM MH(POPMALIMOHHO- NTO3HABATEIIb-
HOH JEATENIbHOCTH, BKJIKOYasl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX
uH(pOpMau, KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH MH(POpPMALUIO, TTOTY-
4aeMyI0 U3 Pa3JIMYHbIX HCTOYHUKOB;
- BJIQJICHUE SA3BIKOBBIMU CPEICTBAMH: YMEHHE SCHO, JIOTUYHO U TOYHO H3J1araThb
CBOIO TOUKY 3pEHMS, UCIIOIb30BaTh aJ€KBATHBIE 3bIKOBBIE CPEICTBA;
- BJIaJICHUE HaBbIKaMU MO3HABATEIbHOU peIeKCUU KaK OCO3HAHMs COBEpPILIAEMbIX
JIEWCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YNbTATOB U OCHOBAHWMW, TPAHULL
CBOETO 3HAHWS M HE3HAHMWsI, HOBBIX NTO3HABATEIBHBIX 3a7a4 U CPEICTB Il UX JI0-
CTUKEHUS,
- LEJEYCTPEMJIEHHOCTh B MOMCKAaxX U MPHUHSATUU pEUICHUH, cOOOPa3UTENbHOCTh U
UHTYULUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIIOCOOHOCTH BOC-
PUHUMATh KPAacOTy U TAPMOHUIO MHPA;

npeomemmuulx:
- ¢()OpMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHKE KaK 4YacTU MUPOBOU KyJbTY-

Pbl U MECTC MAaTCMATHUKH B COBpCMCHHOfI MUBHUJINW3aIIHNN, crocobax OInucaHus siB-
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JIEHWW PeajbHOI0 MUPA HA MATEMATUYECKOM SI3BIKE;

- ¢(hopMHpPOBAaHHOCTH MPEACTABICHUNA O MATEMAaTUYECKUX MOHATHUIX KaK Ba)KHEMH-
IIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSAIOIIMX OINMCHIBATH M HM3y4daTb pPa3HbIC
IIPOLIECCHI U SBJICHUS; IOHMMAHUE BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOECHUS
MaTE€MaTUYECKUX TEOPU;

- BJIaJICHUE METOJIaMH JI0KA3aTEIbCTB U AJITOPUTMOB PEILEHUS, YMEHUE UX ITPUME-
HATb, IPOBOJUTH TOKA3ATEIbHbBIEC PACCYKICHUS B XOJ€E PEIICHUS 3a/1a4;

- BJAQJICHUE CTaHAAPTHBIMU IIPUEMAMHU PEUICHUS PAMOHAIBHBIX U UPPALMOHAJIb-
HBIX, IIOKa3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU M HeEpa-
BEHCTB, UX CHUCTEM; HMCIOJIb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
YyuCie I MIOMCKA IyTU PELICHUs U WIIIOCTPALMU PELICHUs YPaBHEHUN U Hepa-
BEHCTB;

- c()OPMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTeMAaTUYECKOTO
aHaJll3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (QYyHK-
LIA{, UCIIOJIb30BAHKE MTOJIYYEHHBIX 3HAHUU JUIS ONKMCAHUS M aHAJIM3a PEAIbHBIX 3a-
BHUCHMOCTEH;

- BIJIAJICHHE OCHOBHBIMU MOHATUSAMM O IUIOCKHX M IMPOCTPAHCTBEHHBIX I'€OMETPH-
4yecKuX (pUrypax, uX OCHOBHBIX CBOMCTBAX;

- c()OpMUPOBAHHOCTb YMEHUS PaclO3HaBaTh €OMETPUUECKHE (PUTYPbl HA YepTe-
Kax, MOJENSAX U B PEATBHOM MUPE; PUMEHEHNE U3YYEHHBIX CBOMCTB I'€OMETpPH-
yeckux Guryp v GopMys1 s pelIeHrs TeOMETPUUECKUX 3aa4 U 3a7a4 C IpakTH-
YECKUM COJIEPIKAHUEM;

- c(pOpMUPOBAHHOCTH MPEJCTABIECHUIN O MpOLIECCaX U SBJICHUSAX, UMEIOLIUX BEPO-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJBHOM MHpPE, OC-
HOBHBIX IOHATHSX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUN HAaXOAUTh WU
OLIEHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUHN B MPOCTEHIINX MPAKTUUYECKUX CH-
TyalusX U OCHOBHBIC XapaKTEPUCTUKHU CIIyYaHBIX BEJINYNH;

- BJIQJICHUE HABBIKAMH HCIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpHU

pEIIEHUH 3aa4.
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5. COIEP)KAHUE YYEBHOU JUCITATIIVMHBI

BBenenue

MartemaTuka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMALIMOHHBIX TEXHOJIOTH-
AX U MIPAKTUYECKON NEATEIbHOCTH.

AJITEBPA
PasBuTHE NOHATHSA 0 YUCIE

Llensie u panuoHanbHble yucia. [elicrBurensubie yncina. [TpubauxeHHbIe
BbluncieHus. KommiekcHsle yncia.

KopHu, crenenu u sorapupmsi

Kopau u crenenu. KopHu HaTypanbHOM CTENIEHM M3 YUCIIA U UX CBOWCTBA.
CreneHn ¢ palMOHAIIBHBIMU TOKA3aTeJsIMUA, UX CBOMCTBA. CTENEHU C JCHUCTBU-
TEJIbHBIMU OKA3aTEISAMU.

Jlorapupm. Jlorapupm umcna. OCHOBHOE JOTrapu(pMUUYECKOE TOKIAECTBO.
Hecstuunble U HatypajibHble Jorapudmsel. [IpaBuna npelictBuii ¢ jorapudmamu.
Ilepexon K HOBOMY OCHOBAHUIO.

[IpeoOpazoBanne anredpamdeckux BblpaxeHuil. [IpeoOpazoBanue paimo-
HAJIbHBIX, UPPALMOHAIBHBIX CTENEHHBIX, MOKA3aTENbHBIX U JIOTapu(PMUUECKHX
BBIPAKEHU.

IIpakTHUyeckune 3aHATHS

ApudmeTrnueckue IEHCTBUS HAJ 4YMCIAMH, HAXOXXJIECHUE NPUOIMKEHHBIX
3HAYEHUW BEJIMYMH U TOTPEIIHOCTEN BBIYMCICHHH (a0COJIIOTHOW U OTHOCHUTEIb-
HOI), CpPAaBHEHHME YMCIIOBBIX BBIPAKCHUH.

Brruncnenue u cpaBHeHHE KOpHEW. BhITTOTHEHNE pacyeToB C paiuKaAIAMMU.

Pemenne nppanmonanbHbIX ypaBHEHMN. HaxoxneHrne 3HaueHN CTENEHEN ¢
paloHanbHbIMU TOKa3arensiMu. CpaBHeHue creneHei. [IpeoOpasoBanust BbIpa-
YKEHUH, COAEpKAILUX CTENEHU. PelieHre noka3aresbHbIX YPaBHEHUH.

Pemenne npukinagHeIx 3a1a4.

Haxosxxnenue 3HaueHuii jorapudma mo nmpou3BoILHOMY ocHoBaHUIO. [lepe-
XO0Jl OT OJIHOIO OCHOBaHUS K ApyroMmy. Beiuncienue um cpaBHEHHE JOrapupMoB.

JlorapudmMupoBaHue U TOTCHIIMPOBAHNE BHIPAKCHHM.
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[TpuOIMKEHHBIE BBIYMCIECHUS U PELLICHUS PUKIIAIHBIX 3a/1a4.
Pemenne norapudmMuyueckux ypaBHEHHIA.
OCHOBbBI TPUTTOHOMETPUU
OcCHOBHbIC IOHATHUA

Pannannasa mepa yria. BpamarensHoe nrkenne. CHHYC, KOCHHYC, TAHT€HC

Y KOTAHI'€HC YHCIIA.
OcCHOBHBIEC TPUTOHOMETPUYECKHE TOXKIECTBA

@opmyisl npusBeaeHUs. Dopmyiisl citoxeHus. DOpMyJIbl YIBOCHUS.

IIpeodpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHUYECKUX BhIPasKeHUil

[IpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEACHUE U
IIPOU3BEJCHUS B CYMMY.

Tpuronomerpnyeckue ypaBHeHUsI 1 HEPaAaBEHCTBA

[Ipocreiiine TpuroHoMeTpudeckue ypasHeHus. IIpocreiimme TpuroHomer-
pHUYECKHE HEPABEHCTBA.

OOpartHble TpUroHoMeTpudeckue (yHKUUH. APKCUHYC, apKKOCHHYC, apK-
TaHIEHC.
IIpakTH4yeckue 3aHATHS

Paanansblii MeTOA M3MEPEHUS YIVIOB BPALICHUS U CB3b C I'PaAyCHOM Me-
POH.

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKAECTBA, (POPMYJIBI CIOKEHHS, YABOE-
HUS, IpeoOpa3oBaHUE CYMMbl TPUTOHOMETPUUYECKUX (YHKLUUN B NPOU3BEICHHE,
npeoOpa3oBaHue MPOU3BEICHUS TPUTOHOMETPUYECKUX (YHKUMNA B cymmy. Ilpo-
CTeHIINe TPUTOHOMETPUYECKUE YPABHEHHS 1 HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUUECKHE (PYHKIMU: ApKCUHYC, apKKOCHHYC, apK-
TaHI'EHC.

®YHKIIUA, UX CBOUCTBA Y TPA®GUKH

Oynkiun. O61acTh onpeereH!s 1 MHOXECTBO 3HAa4eHH; rpaduk PyHK-
1M, TOCTpoeHue rpadMKoB PYHKIUH, 3aJaHHBIX PA3IMYHBIMUA CITIOCOOAMHU.

CaoiictBa (yHKIMHM. MOHOTOHHOCTH, YE€THOCTb, HEUYETHOCTb, OTPAaHHUYECH-

HOCTb, NMEPUOAUYHOCTB. [IpomMexyTKM Bo3pacTaHusi U yObIBaHMs, HauOoJbllIee U
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HAaWMEHbIIIee 3HAYCHHS, TOUKH dKCTpemyma. | paduueckas unatepnperanus. [Ipu-
Mepbl (PYHKITMOHAIBHBIX 3aBHUCHUMOCTEH B PEATBbHBIX TPOIECCaX M SBICHUSX.
Apudmernueckue oneparuu Haja GyHKuuIMHU. CinoxHas GyHKUIUS (KOMITO3ULINS).
[TonsiTHEe O HEMIPEPHIBHOCTH (DYHKITHH.
CreneHnble, MOKa3aTeJbHbIE, JIOTapU(pMHUUECKHE U TPUTOHOMETPHYECKHE
¢pynkuuu. O0paTHbie TPUTOHOMETPHYECKHE (PYHKIIUT

Omnpenenenus QyHKIMN, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpaduxoB. [lapamnensHblil TEPeHOC, CHMMETPHUSI OTHOCH-
TEJIBHO OCEW KOOPAMHAT U CUMMETPHSI OTHOCUTEIBHO HaYajga KOOPAUHAT, CHMMET-
pUSl OTHOCUTEIBHO MPSMOM Y = X, PACTSDKEHHE U CKATUE BIOJIb OCEl KOOPAUHAT.
IIpakTuyeckue 3aHATHSH

[IpumMepbl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B PEaibHBIX Mpolieccax U3
CMEXHBIX AuciuIuinH. Onpenenenue ¢pyHkuui. [loctpoenne u yreHue rpaduxon
bynkuumii. UccnenoBanue dynkuuu. CBONCTBA JUHEHHOM, KBapaTUUHON, KyCOU-
HO-JIMHEWHON M JpoOHO-TMHENHON (QyHKuui. HempepbhiBHBIE M MEPUOAUYECKUE
¢bynkuuu. CBoiicTBa U rpadMKu CUHYyca, KOCMHYca, TaHTeHca U KoTaHrenca. O0-
patHble (QyHKIMH U uX rpagukd. OOpaTHbIE TPUTOHOMETPUYECKHE (YHKLHUU.
[IpeoOpazoBanus rpaduka Qynkiuu. ['apmonnyeckue konebanus. [Ipuxiamanbie
3a/1a4uu.

[Toka3zaTenbHble, JOorapupMUUYECKHE, TPUTOHOMETPUUYECKUE YpPABHEHUS H
HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[TocaenoBarenpHocTi. CriocoObI 3aIaHUsI U CBOMCTBA YMCIIOBBIX IIOCJIEIO-
BarenpHOCTEe. CymMMUpOBaHUE MOCIEN0BaTEIbHOCTEH. beckoHeuHo yObIBaromas
reOMETPUYECKASI POTPECCUS U €€ CYMMA.

[IpousBognas. [lorsTue o mMpousBoaHON (GYHKIIUU, €€ TEOMETPUUECKUA H
bu3ndeckuii CMbICI. YpaBHEHHE KacaTeabHOU K rpaduky pyukiuu. [IponsBoaHbie
CYMMBI, Pa3HOCTH, MPOU3BE/ICHUS, YacTHbIE. [IpOr3BOHBIE OCHOBHBIX AJIEMEHTAP-
HbIX QyHKIUH. [[puMeHenrne npou3BOHON K UCCIEAOBAHUIO (PYHKITUHN U MTOCTPOE-

HUIO TPAPUKOB.
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IIprmMepb! UCITONB30BAHUA TPOU3BOIHOM Ul HAXOKICHHSI HAWITY4YLIEro pe-
IICHUS B MPHUKJIAIHBIX 3a7a4ax. BTopas nmpousBoaHas, ee reoMeTpuieckuii u ¢u-
3uueckuil cmbici. HaxoxaeHne ckopocTu A mpoiiecca, 3aaHHoro (Gpopmyon u
rpaduxom.

[lepBooOpasnast u unTerpai. [IpuMeHeHne ompeneIeHHOro UHTerpaia Jyis
HAXOXJEHUS IUIOIIAAW KpuUBOJIMHEHMHOW Tpamnenuu. Dopmyna HerotoHa—
JleitOnuna. [Ipumepsl npuMeHeHus: HHTerpaia B U3UKEe U TEOMETPHUH.
IIpakTnyeckue 3aHATHS

YucnoBas MoCieq0BaTeNbHOCTD, CIIOCOOBI €€ 3aaHusl, BHIYMCICHUS YJICHOB
nocienoBatenbHocT. [lpenen mocnegoBaTenbHOCTH. beckoHeduHO yObIBaronias
reOMETPUYECKAsI IIPOIPECCUSL.

[Ipon3BonHas: MEXaHUYECKUN U TEOMETPUYECKUI CMBICI IIPOU3BOJTHOM.
VYpaBHeHue kacaTenbHOH B 061eM Buze. [IpaBuna u popmyinsl auddepenunpona-
HUSl, TaOJIMLa NIPOU3BOAHBIX AJIEMEHTapHbIX (QyHKIuH. MccnaenoBanue GpyHKINHU C
MOMOILbIO TTPOK3BOAHOM. HaxoxieHne HanOoNbIllIero, HAMMEHBIIETO 3HAYCHUS U
HKCTPEMAJIbHBIX 3HAUCHUN (QYHKIUU.

Wurerpan u nepBoooOpasHas. Teopema Hetorona—Jlelibnuna. Ilpumenenne
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BEJTMUYMH U TUIOIIaIeH.

YPABHEHUSA U HEPABEHCTBA

VYpaBHEHHSI U CUCTEMBI ypaBHEHUW. PalimonanbHbie, MppaluvoOHAIBHBIE, TO-
Ka3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI MX pEIICHUs (pa3yIoKEHUE HA MHOXKUTEIH, BBEIICHUE
HOBBIX HEU3BECTHBIX, [10ICTAHOBKA, TpauUeCKUuil METON).

HepaBencrTBa. PannoHanbHble, HppallMOHAJIbHBIE, ITI0KA3aTEIbHBIE HEPABEH-
cTBa. OCHOBHBIE IPUEMBI UX PEILICHHUS.

Hcnonp3oBanre CBOMCTB U TpaukoB PYHKIUH MPU PEUICHUN YpaBHEHUN U
HepaBeHCTB. MeTon uHTepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH
MHOYKECTBA PELICHUN YPaBHEHUU U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CH-

CTEM.

17



IIpakTHyeckue 3aHATHSA
Kopuu ypaBuenuii. PaBHocunsHOCTh ypaBHeHui. [IpeoOpazoBanue ypaBHe-
HUM.
OCHOBHBIE PUEMBI PEILICHUS YpaBHEHUH. Perienre cucteM ypaBHEHUN.
Hcnonb3oBanrue cBOMCTB U rpadukoB PYHKIIMMA JJIs pEeIICHUS] YpaBHEHUN U

HCPAaBCHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN
JIeMeHTbl KOMOMHATOPUKHU
OcHOBHbIE TOHATHS KOMOMHATOPUKU. 3a/layd Ha MOJACYET Yucia pa3Mmenie-
HUI, IepecTaHOBOK, coueTaHuil. Pemenue 3anay Ha nepedop BapuanTos. Popmyia
ouHoma HprotoHa. CBolicTBa OMHOMHMHAJIBHBIX KO3((UIIMEHTOB. TpeyrojbHUK
[Tackans.
JIeMEeHThI TEOPHH BEPOSITHOCTEH
CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE M YMHOKEHHE BEPOSITHOCTEM.
[TonsiTve 0 HE3aBUCUMOCTHU COOBITUH.
JJIEeMEHTbI MATEMATHYECKOM CTATHCTUKH
[TpencraBneHue JaHHBIX (TAOIUIIBI, THATPAMMBI, IpadUKN).
IIpakTuyeckue 3aHATHS
Hcropust pa3BUTHs KOMOUHATOPUKHU, TEOPUH BEPOSTHOCTEN U CTATUCTUKHU U
UX POJib B Pa3IMYHBIX c(hepax desoBeuecKom Ku3HeaesTenbHoCTH. [IpaBuia kom-
OuHatopuku. Perienrne KoMOMHATOPHBIX 3a/1a4. Pa3menienus, coueTanusi U nepe-
ctaHOBKU. bruHoMm Hrerotona u Tpeyronbnuk [lackans. [Ipuknannsie 3agaun.
Kitaccuueckoe omnpezeneHue BEpOATHOCTH, CBOMCTBA BEPOATHOCTEU, TEOpE-
Ma O CyMMe€ BepoOsATHOCTeW. Brrumciienne BepositHOocTe. lIpukimanHeie 3amaqn.

HpeI[CTaBHeHI/Ie YHCJIOBBIX JaHHBIX. HpI/IKJ'IaI[HI)Ie 3aJa4H.

IF'EOMETPUA
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

B3auMHOe pacnonokeHue IByX OpsIMbIX B mpocTpaHcTBe. [lapaiuenbHOCTh
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npsAMor U mockoctu. [lapamensHocTh TiockocTed. [lepnenauKynsipHOCTD Npsi-
MOH M IUIOCKOCTH. [IeprieHIuKyJIAp U HAKJIIOHHAsI. YTOJ MEXAY NMPSAMOU U IIIOCKO-
CThI0. JIByTpaHHBIA Yyroa. YTod MEeXay IUIOCKoCTsIMU. [lepneHaAnKy IS pHOCTh IBYX
IIJIOCKOCTEN.

['eomeTpuyeckue nmpeodpa3oBaHus MPOCTPAHCTBA: MapaJJICIbHBIN MEPEHOC,
CUMMETPHUSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHoe npoekTupoBanue. M300pakeHne NpOCTPaHCTBEHHBIX (QUTYP.

MHororpaHHUKHu

BepmuHbl, pebpa, rpaHd MHOTOrpaHHUKA. BBIMyKIIble MHOTOTpaHHUKH.
Teopema Dittepa.

IIpusma. [Ipssmass u HakimoHHas npusma. [IpaBunbHas npusma. [lapaiiene-
nunen. Kyo.

ITupamua. [IpaBuiibHas nupamMua. Y cedeHHas nupamuaa. Terpasap.

CumMmetpuu B KyOe, B apajiesienuIesie, B Ipu3Me U MUpaMuje.

Ceuenusd Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpeacTaBienue o MpaBUIBLHBIX MHOTOTPaHHUKAX (TETpadipe, Kyoe, OKTadI-
pe, T0ACKa’Ape U UKOCABPE).

Tejia ¥ IOBEPXHOCTH BpallleHUs

Hunuuap v koHyc. YceueHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi TMO-
BEPXHOCTb, 0Opazyromas, pazsepTka. OceBble CEUEHHs] U CEYEHUs, MapasliesIbHbIe
OCHOBAHHIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe.

HN3mepenusi B reomeTrpuu

O6bem u ero uzmepenue. arterpansHas ¢hopmysna oobema.

@opMynbl 00beMa KyOa, MPSMOYTOJIbHOTO Mapasuleienuiena, Ipu3Mbl, [u-
muHApa. GopMyibl 00beMa MUpaMuIsl U KoHyca. Dopmysibl TIOMAAN MTOBEPXHO-
cTel UMInHIpa U KoHyca. @opmysbl 00beMa I1apa U Momaan chepsl.

[Tono6ue ten. OTHOIIEHUS TUIOIAEH TOBEPXHOCTEH U 00bEMOB MOIO0OHBIX

TCII.
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KoopauHaThl 1 BEKTOPHI

[IpsimoyroJibHas (JiekapToBa) CUCTEMAa KOOPJIMHAT B MPOCTpaHCTBe. Dopmy-
Jla pacCTOSIHUS MEXKIy IBYMsI TOUKaMU. Y paBHEHUS C(ephl, MIIOCKOCTH U MPSMO.

Bekropel. Monynbs BekTopa. PaBeHCTBO BeKTOpOB. CII0)KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO HANpaBJICHUSM. YTOI
MeXKIy AByMs BekTopamu. [Ipoekuuns BexkTtopa Ha ock. Koopaunatsel Bektopa. Cka-
JISIPHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPHU PEIICHUH MATEMAaTUYECKUX U
IIPUKJIAIHBIX 3a/]a4.

IIpakTHyeckue 3aHATHSA

IIpr3Haku B3aMMHOIO PACIIOJIOKEHUS NPSAMBIX. YTOJI MEXAY IPAMBIMH.
B3anMmHO€E pacnoiokeHne NPSMBIX U INIOCKOCTEN. [IepneHInKyIap U HaKJIOHHAsA K
IIJIOCKOCTU. YTOJ MEXKIY NPSAMOU U IUIOCKOCTBIO. TeopeMsl 0 B3aMMHOM Pacioiio-
YKEHHUHU NPAMOM U INIOCKOCTH. Teopema o Tpex nepreHauKyisapax.

[Ipr3Haku ¥ CBOMCTBA MAPAJLIEIBHBIX U NEPIEHANKYISPHBIX IUNIOCKOCTEM.

PaccTostHue OT TOYKM [0 IJIOCKOCTH, OT IPSAMOU 10 INIOCKOCTH, PACCTOSTHUE
MEKy IUIOCKOCTAMM, MEXIY CKPEIINBAIOIIUMUCS MPAMBIMH, MEXKIY ITPOU3BOJIb-
HBIMH (PUTYpaMu B IPOCTPAHCTBE.

[TapauiennbHOE IPOEKTUPOBAHKUE U €T0 CBOKWCTBA. B3auMHOE pacmnoliokeHue
MPOCTPAHCTBEHHBIX PUTYD.

Pasznuunble BUIbI MHOTOTpaHHUKOB. VX n3o0pakenus. CeueHusi, pa3BepTKU
MHOrOrpaHHukoB. [lnomaae moBepxHocTHu. Buasl cuMmmerpuili B MPOCTPAHCTBE.
CumMeTpus Tesl BpalleHUs: U MHOTOTPaHHUKOB. Briuucnenue ruomanei u oobe-
MOB.

Bekropsl. JlelictBus ¢ Bektopamu. JlekapToBa cuctema KOOPAWHAT B IMPO-
CTPaHCTBE.

VYpaBHEeHHE OKPYKHOCTH, c(hepbl, INIOCKOCTU. PaccTosiHue MeXay TOUKaMu.
JelicTBusi ¢ BEKTOpaMu, 3aJaHHBIMM KoopAuMHATaMH. CKaIIpHOE MPOU3BEIICHHE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOU U TJIOCKOCTH. VCIob30BaHnEe BEKTOPOB

IIpH J0Ka3aTCIILCTBE TCOPEM CTCPCOMECTPHHU.
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JUisi BHEAYIUTOPHBIX 3aHATUN CTYJEHTaM Hapsiy C pElIeHUEM 3a7a4 U Bbl-
MOJIHEHHSI TPAKTUYECKUX 33JaHUI MOYKHO MPEMJIOKUTh TEMbI HCCIIEI0BATEIbCKUX
U pedepaTuBHbIX pabOT, B KOTOPBIX BMECTO CEpUN OTAENIbHBIX MEJIKHX 3ajad U
yIpaXHEHUH MpensaraTcs CIOKEeTHbIE 3aJjaHus, TpeOyIoMe JUITeNbHON pado-
Thl B paMKax OJIHOM MAaTeMaTU4eCKOW CUTyallMHu. DTU TEMbl MOTYT OBITh KaK MH-
JUBHAyIbHBIMU 3aJaHUSIMU, TaK W TPYIIIOBBIMU JUJII COBMECTHOI'O BBINOJHEHUS
UCCIICIOBAHHUS.

Tembl pedepaToB (10KJIa10B), MHAUBUAYAJBHBIX MPOEKTOB
1o MaTeMaTHuKe
- HenpepsiBHbIE qp0o0OH.

- IIpuMeHeHHe CIO0KHBIX MPOLICHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapamienbHOE TPOEKTUPOBAHHUE.

- CpelHure 3Ha4YEHUS U X IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3aaHne npsMbIX U IJIIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHre rapMOHHYECKUX KOJICOaHUIA.

- I'padmueckoe penieHue ypaBHEHUN U HEPABEHCTB.

[IpaBunbHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH.

- Konnueckue cedyeHns U UX NPUMEHEHHUE B TEXHUKE.

- [lonsarue quddepennnana u ero NPUIOKESHUS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHymm.
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6. TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzaruu coaepkaHus oOIe00pa3oBaTEeIbHON YICOHON AUCIIUTIIN-

Hbl «MartemaTtuka» B npezenax ocBoenus OIIOIT CIIO na 6aze ocHOBHOTO 0OI1IIE-

ro oOpa3oBaHus ¢ MojyuyeHueMm cpeanero oobmiero oopazoanus [IIIKPC makcu-

MaJibHas yueOHasi Harpy3Ka 00y4aroIuxcsi COCTaBIsIeT:

Bun yuye6Hoii padoThI

Oo0BeM B yacax

O0BeM 00pa3oBaTeIbHON POrPaAMMBbI 319
B TOM YHCJIE:
TEOPETUYECKOE 00yUCHHE 281

MMPAKTHYCCKUC 3aHATHUA

y4€OHBIM TIAHOM
HE MPEYyCMOTPEHBI

ﬂa60paToprle 3aHATHA

y4€OHBIM TIAHOM
HE MPEYyCMOTPEHBI

KOHCYJIbTallus

2

caMoCTOATeNbHas padoTa

36

IIpome:kyTouHas arrectauus B (popMe IK3aMeHa

7. TEMATHYECKHUH IJIAH YYEBHOM JUCHUIIJIMHBI «<MATEMA-

TUKA»
Bux yueGHoii padorsi Pacnpenenenne TpyoemkocTn pasiena (B ua-

Beero 4aco cax) o BHAaM y4eOHoi1 padoThbl

AyIUTOPHBIE 3aHATH. Ha pasaen Ipakruyeckue |JlaGopaTopHbie
Jlekuuu

Conepxanue 00ydeHus 3aHATHSA 3aHATHS
Brenenne 3 2 1 -
Pazpgen 1.
Pa3BuTHE TIOHATHS O YUCIIE 12 6 6 )
Paznen 2.
KopHu, crenenu u norapud- 30 16 14 -
MBI
Pasnen 3.
[IpsiMBIE ¥ MIOCKOCTH B PO- 24 14 10 -
CTPaHCTBE
Pasznen 4.
Kom6unatopuka 15 10 5 )
Paszgen 5.
KoopauHatel 1 BEKTOPEI 22 16 6 )
Paznen 6.
OCHOBBI TPHTOHOMETPHH 34 19 15 )
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Paznen 7.
OyHKIUH U TpapUKH

24

17

Pasnen 8.
MHOrorpaHHHKHU ¥ KPYTJIbIC
Tena

30

24

Paznen 9.
Haugana MmaTreMaTudeckoro
a”Hajn3a

29

16

13

Pasnen 10.
WuTerpan u ero npuMeHeHue

18

Pasnen 11.

DJIEeMEHTBI TEOPUH BEPOSITHO-
CTeH U MaTeMaTHYCCKOM
CTaTUCTHKH

15

12

Pasnen 12.
YpaBHEHHs U HEPABCHCTBA

24

15

Uroro

281

179

105

BHeayauropHas camocTosi-
TeJIbHAas padoTa: MOATrOTOBKA
BBICTYIUICHHH TI0 3a/JaHHBIM
TeMam, J0KJIa0B, pedeparos,
3cce, MHAUBULYTBHOTO TIPO-
eKTa C UCIOJIb30BaHUEM HH-
(OpMaIOHHBIX TEXHOJIOTHI

143

U JIp.

IIpomeskyTouHnas arrectauus B popme IK3aMeHa

Bcero

428

8. XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB JEATEJIBHOCTHU CTY-

JEHTOB

Coaepsxanue o0y4eHust

XapakTepHCTHKA OCHOBHBIX BUJOB J1eSITEIbLHOCTH CTYI€HTOB (HA
YPOBHE YUeOHbIX el CTBHIA)

Beenenue O3HaKOMJICHHUE € POJIBIO MAaTEMAaTUKU B HayKe, TEXHUKE, SKOHOMUKE, WH-
(OpMaIMOHHBIX TEXHOJOTUSAX M NPAKTHIECKON JIeSITeIbHOCTH.
O3HaKOMJICHHE C TETSIMH U 3aJIa4aMi U3yYeHHsI MAaTEeMaTHKH [IPU 0CBOE-
Hun npodeccuii CI1O u cnenmansHocteit CI10

AJITEBPA

PasBurtue mmonsTHsa 0 4yncie

BrimonHeHne apupmMeTHUeCKuX NSHCTBUI Hall YMUCIIaMH, COYeTast YCTHBIE U
MHCbMEHHbIE [TPHUEMBI.

HaxoxaeHre npuOIMKSHHBIX 3HAUEHUH BEJIMYMH M MOTPEIIHOCTEH BhIUKC-
neHui (aOCONMIOTHOM W OTHOCHUTENBHOH), CpaBHEHUE YHCIIOBBIX BBIpAXKE-
HUM.

Haxoxaenue onmboK B mpeo0pa30BaHUAX U BEIUUCICHUAX (OTHOCHTCS KO
BCEM ITYHKTaM IPOTPaMMBbI)

Kopnu, crenenn, sora-
pudMbI

O3HAaKOMIIEHHE C MOHSATUEM KOPHA N-U CTENEeHH, CBOMCTBAMU PAUKAIOB U
MpaBUJIaMu CPaBHEHUS] KOpHEH.

DopMyJIMPOBAHUE ONPEETIEHU KOPHS U CBOMCTB KOpHEW. Bbluncnenue u
CpaBHEHHE KOpPHEH, BBIMIOJIHEHNE MPUKUAKN 3Ha4YeHUs: KopHs. [Ipeodpaszo-
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BaHHUE YHCIOBBIX U OYKBEHHBIX BBIPAXCHUH, COACPIKALINX PaJAUKabI.
Brimonnenue pacueToB 1o ¢GopmynaMm, COIACPXKALIUM pajuKaibl, OCY-
LIECTBIISAA HE0OXOIMMBIE TIOICTAHOBKU U IpeoOpa3oBanus. Pemenne uppa-
LIAOHANbHBIX YPABHEHUH.

O3HaKOMJIEHHUE C TIOHSTHEM CTEIICHU C ACHCTBUTEIbHBIM II0KA3aTeNEeM.
HaxosxneHue 3HaueHH CTENEeHHU, UCTIONb3YsI P HEOOXOIUMOCTH HHCTPY-
MEHTAJILHBIE CPECTBA.

3anuceiBaHNE KOPHS N-i CTETIEHH B BUJE CTETIEHHU C APOOHBIM MOKa3aTeieM
1 Ha00OPOT.

DopMyJIMpOBAaHUE CBOWCTB CTENEHEW. BpluucieHue cremneHen ¢ pa-
LIAOHAIBHBIM II0KA3aTEJIEM, BBINOJHEHUE MPUKUIKU 3HAYCHHs CTEIECHU,
CpaBHEHHE CTEIICHEM.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPKEHHUH, COAEPIKAIIUX CTe-
IIEHHU, IPUMEHSS CBOMCTBA. PellleHne nokas3aTebHbIX ypaBHEHU.
O3HakOMJIEHHE C NPUMEHEHMEM KOPHEH M CTeNeHell NpH BBIYMCICHUHU
CPEIHUX, ACICHUH OTpe3Ka B «30JIOTOM CEYECHUW». PelleHne mpHKIIagHbIX
3a/1a4 Ha CJIOXKHBIE ITPOLICHTHI

[IpeoGpa3oBanue anre-
OpandecKux BBIpaKEHUH

Brimonnenne mpeoOpa3oBaHui BhIpakeHHH, NpuUMeHeHHe (opmys, cBs-
3aHHBIX CO CBOMCTBaMH CTeTeHEH U ITorapru(MOB.

Omnpenenenue 00gacT JOMYCTHMBIX 3HAUYEHHH JIOTapU(PMHUIECKOTO BBIpa-
xeHus1. Perenue norapudMuieckux ypaBHEHUH

OCHOBBI TPUT"TOHOMETPUU

OCHOBHBIE TIOHATHS

Wzyuenne pagumaHHOTO METOJA U3MEPEHHUS YITIOB BPALICHUS U MX CBS3H C
rpaxycHOi Mepoi. M3o0paxxeHre yrioB BpalieHus: Ha OKPYKHOCTH, COOT-
HECEHUE BEJIUYUHBI YIJ1a C €r0 PACIONI0KEHUEM.

dopMmyIupoBaHHE OMpPENENeHIH TPUTOHOMETPUIECKHX (YHKIUHA IS yT-
JIOB TOBOPOTa M OCTPHIX YITIOB MPSMOYTOJBHOIO TPEYrojdbHHUKA M 00BsC-
HEHUEC UX B3aNMOCBA3U

OcHOBHBIE TPUTOHO-
MeTpHUYECKHe TOMXKIe-
CTBa

IIpuMmeHeHMEe OCHOBHBIX TPUTOHOMETPUYECKUX TOMKIECTB JIJIS
BBIUKCJICEHHUSI 3HAYEHWN TPUTOHOMETPHYECKHX (PYHKIMI II0
OHOM W3 HUX

[Ipeobpas3oBanUs
IIPOCTEHNIITUX TPUTO-
HOMETPUYECKUX BbI-
paskeHUM’

N3ydeHne 0CHOBHBIX (POPMYJT TPUTOHOMETPUU: (DOPMYITBI CITOKCHHS,
yIIBOEHUS, IPeoOpa30BaHusl CyMMbl TPUTOHOMETPUUYECKUX (DYHKIIHMA
B MPOU3BEIACHUE U MPOU3BEICHUS B CYMMY U MPUMEHEHHUE MPHU BBI-
YUCJICHUHU 3HAYE€HHS] TPUTOHOMETPUYECKOTO BBIPAXKEHHUS U YIIPOIlle-
HUSI €TO0.

OsHaxoMmJieHHEe CO CBOMCTBAMH CHMMETPHU TOYEK Ha eIu-
HUYHOI OKPYKHOCTH U IPUMeHeHNe UX JIJIsT BBIBoIA hopMy.JI
OpUBEIEHUA

IIpocreiimue Tpuro-
HOMeTPHUYECKUe
ypaBHEHUsI

Pemrerrie o ¢GopMyaaM W TPUTOHOMETPHUUECKOMY KPYTy MPOCTEi-
IIUX TPUTOHOMETPUYECKUX YPABHEHHM.

[IprumeHeHMEe OOIMX METOJIOB peIlleHus YpaBHEeHHH (IIpuBe-
JleHre K JIMHEeHHOMY, KBaJIpaTHOMY, METOJ PA3JIOMKEeHHUs Ha
MHOKHATEJIN, 3aMeHbl IepPeMeHHOMN) IIPU PeIIeHNHd TPUIOHO-
MEeTPHUYECKUX YPaBHEHUH.

OYHKIINU, UX CBOVMICTBA U TPAOUKH

DyHKIUH.
ITousTue o Hempe-
PBIBHOCTU (DYHKITUH

O3HakoMJIEHHE C TOHATHEM NIEPEMEHHOM, MPUMEpPaMU 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE C TOHATHEM Trpaduka, ONpeAeleHHe MPUHAIICK-
HOCTH TOYKHM Tpaduky (yHkuuu. OmnpeneneHue mno Gopmyne mpo-
CTeiiell 3aBUCUMOCTH, BHJa ee rpaduka. Beipaxkenue no popmyrne
OJIHOM MEPEMEHHON Yepe3 ApyTHeE.

OsHakoMJIeHMe C oIpenesieHreM (pyHKImu, popMyIHpoBAa-
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Hue ero. Haxosmenme oOsiacTu ompemeaeHuss U 00JacTH
3HAYEHUN PYHKIINN

CgoiicTBa QyHKIIUH.
I'papuueckas unTep-
nperarus. [Ipumepsr
(yHKIIMOHATBHBIX 3a-
BUCHUMOCTEH B peaIbHBIX
MpoIeccax U sIBJICHHSIX

O3zHakoMJIeHHE ¢ TpuMepaMu (PYHKIMOHAIBHBIX 3aBUCUMOCTEH B pe-
QIBHBIX MTPOIIECCaX U3 CMEXHBIX JTUCIHUTUIHH.

O3HakOMJIEHHE C JI0Ka3aTeJIbHBIMU PACCYKICHUSMU HEKOTOPBIX
CBOWCTB JIMHEWHON M KBaJIpaTHYHOW (DYHKIUH, MIPOBEICHUE HCCIIe-
JIOBaHUS JTUHEHHOM, KyCOYHO-TMHEWHOH, TPOOHO-TMHEHHON U KBa/I-
paTUYHOM (QYHKIHHA, MOCTpoeHHe ux rpadukoB. [loctpoeHue u ure-
Hue rpadukoB GyHkiuii. MccnenoBanue GyHKIUM.

CocraBiieHne BUI0B (YHKIMI MO JAHHOMY YCJIOBHIO, PEIICHUE 3a-
J1a4 Ha DKCTPEMYM.

Brimonnenue npeobpa3zoBanuii rpaduka QyHKIMH

CreneHHbIC, TIOKa3a-
TEJbHBIE, TIOTAPUPMU-
YECKHE U TPUTOHOME-
Tpudeckue (QyHKIHH.

Brruucnenue 3HaueHnit GyHKIMHA 10 3HaYeHUI0 aprymenTa. Omnpene-
JICHHE TIOJIOKEHUSI TOUKH Ha rpaduke mo ee KOOpAMHATaM U Ha00o-
poT.

Hcnonp3oBanue cBOMCTB (yHKIMI AJIS1 CPABHEHUS 3HAUCHHM CTere-
Hel 1 jJorapupMoB.

[Toctpoenue rpaKOB CTENECHHBIX U JTOTapU(PMHUSCKUX (YHKITHA.
Pemenne moka3aTenbHBIX U JOTapu(PMHUUECKUX YpaBHEHHMH U Hepa-
BEHCTB I10 U3BECTHBIM aJIFOPUTMAaM.

O3HakOMJIEHHE C TOHSITHEM HENpPEepPHIBHOW MEPUOAMYECKON (YyHK-
uu, GOpPMYIMpPOBaHHE CBOMCTB CHHYCAa H KOCHHYCA, TOCTPOSHHUE UX
rpaduKoB.

O3HaKOMJIEHHE C MTOHATHEM I'aPMOHMUYECKUX KOJeOaHUN U mpumMepa-
MU TapMOHHMYECKUX KOJICOaHH JIJIsl ONMUCAHUsSI MPOIECCOB B (PU3UKE
U APYTUX 00JIaCTSAX 3HAHMUSL.

O3HakOMJICHHE C TOHSITHEM Pa3pbIBHON MEPUOAUYECKON (PYHKIIMH,
(bopMyIHpOBaHNE CBOWMCTB TaHTEHCAa W KOTAHICHCA, TOCTPOCHHUE HMX
rpaduKoB.

[IpumeHeHne CBOWCTB (QYHKIUH JUIsi CPAaBHEHUS 3HAUYCHHUH TPUTOHO-
METPUYECKUX (YHKIUH, pelieHNns TPUTOHOMETPUIECKUX YPaBHEHUIA.
Brinonnenue npeoOpa3oBaHus rpagKoB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

TlocnenoBaTensHOCTH

O3HaKOMJIEHHE C MOHSATUEM YHUCIIOBOH MMOCIIE0BATEIbHOCTH, CIIOCO-
O0amu ee 3a7jaHsl, BBIYUCICHUSIMU €€ YJICHOB.

O3HaKOMIIEHHE C BBIYHMCICHUEM CYMMBbI 0OECKOHEUHOT'0 YHCIIOBOrO
psiia Ha IpUMepe BBIUYUCICHUS CYMMBbl OECKOHEUHO YOBIBaIOIIEH reo-
METPUYECKOMN MPOTPECCUMU.

Pemenue 3anau Ha nmpuMeHeHue HOPMYIbl CyMMBbI OECKOHEYHO YObI-
BAIONIEN T€OMETPUIECKON POrPECCHH

IIpousBoaHas u ee npu-
MEHEHHE

O3HaKOMJIEHHE C TOHSITHEM IIPOU3BOJHOM.

N3yuenne u GpopMynnpoBaHUe €€ MEXaHUYECKOTO U T€OMETPUUYECKO-
ro CMBbICIIA, U3yUYEHUE AITOPUTMA BBIYUCIICHUS TPOU3BOIHOM HA MpH-
Mepe BBIYMCIICHHUS MTHOBEHHOM CKOPOCTH U YIJIOBOTO KO3 (UIHEH-
Ta KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.

VYcBoenue mnpaBuil AudQepeHIUpoBaHUs, TaOIUIBI MPOU3BOIHBIX
AJIEMEHTapHbIX (QYHKIMHA, TpUMEHeHue s AuQQepeHUrnpOBaHUS
(GyHKIMH, COCTaBIeHUS ypaBHEHUS KacaTeIbHOM.

N3ydeHue TeopeM 0 CBA3M CBOWCTB (DYHKIUU M MPOU3BOAHOM, (op-
MYJINPOBKA HX.

[IpoBeaeHue ¢ MOMONIBIO MPOU3BOIHON UCCIEAOBaHUS (PYHKIUH, 3a-
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TAHHOHM (OPMYIIOM.

VYcraHoBIIeHUE CBS3M CBOMCTB (DYHKIMHU M MPOU3BOJHOM IO HUX Ipa-
(dbuxam.

[IpumeneHrne NpoW3BOOHOM ISl PELICHUS 3aJad Ha HAXOXKICHUE
HauOOJIbIIEr0, HAUMEHBIIET0 3HAYEHHs] U Ha HAXOXKJEHUE JKCTpe-
MyMa

[lepBoobOpa3nas u uHTe-
rpan

O3HakoMJIEHHE C MIOHATHEM MHTErpajia u nepBooOpa3HoM.

W3yuenune mpaBuia BBIUMCIEHUS MepBOoOpa3HOM U TeopeMbl Hbio-
ToHa— JlelOuuIa.

Pemenue 3a1ay Ha CBsI3b IEPBOOOPA3HOIN U €€ POU3BOTHOMN, BBIYHC-
JIEHHE NIepBOOOPa3HOM /I JaHHOW (QYHKLIHU.

Pemienue 3a1a4 Ha MpUMEHEHHE WHTETpaja JUIs BHIYMCICHUS (U3U-
YECKUX BEJIMYMH U IUIOLIAIEN

YPABHEHIA 11 HEPAB

EHCTBA

VYpaBHEHHUS U CUCTEMBI
ypaBHeHul HepaBeHcTBa
U CUCTEMBI HEPABEHCTB C

JIBYMsI IEPEMEHHBIMHU

O3HakOMJIEHHE C MPOCTEUIINMH CBEJCHUSIMHU O KOPHSX anredpanye-
CKMX YpaBHEHUM, MOHATUSIMHU HCCIEIOBaHUS YPaBHEHUU M CHUCTEM
ypaBHEHUH.

N3yuenne Teopuu paBHOCHIHBHOCTH YPaBHEHHUM M €€ MPUMEHCHHS.
[ToBTOpEHNE 3amucu pelieHusl CTaHAAPTHBIX ypaBHEHUH, MPHEMOB
peoOpa3oBaHus YPaBHEHUH /ISl CBEJICHUS K CTAHIAPTHOMY ypaBHe-
HUIO

3JIEMEHTbBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTUKU

OcHoBHbIE IOHATHSA
KOMOMHATOPUKHU

W3yuenune mpaBuiia KOMOMHATOPHKH M NPUMEHEHHE NPH PEIICHUU
KOMOMHATOPHBIX 3a/1a4.

Penienne KOMOMHATOPHBIX 3a7]a4 METOJIOM Irepedopa U 1Mo MpaBUITy
YMHOXCHHSI.

O3HakOMJIEHHE C TMOHITUSIMH KOMOMHATOPUKH: pa3MEIIEHUsIMH, CO-
YCTAHUSMH, TIEPECTAHOBKAMU W (HOPMYJIaMH JJII UX BBIYHCIICHHUS.
OObscHenre u npuMeHeHne (GOpMyIl ISl BEHIYUCICHUS pa3MeIIeHHIH,
MEPECTaHOBOK M COYETAHWI NIPU PEIICHUU 3aad.

Oznakomyenne ¢ OmHOoMOM HbroToHa M TpeyronbHukoM [lackams.
Pemenue mpakTHYeCKHX 3a/1ad C WCIOIH30BAaHUEM TOHSTHHA W Tpa-
BUJI KOMOWHATOPUKHU

DneMeHTHI TEOPUU Be-
pOsAATHOCTEU

N3y4eHne KIIacCH4ECKOr0 ONPEEIICHUS BEPOATHOCTH, CBOMCTB BEPO-
SATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTrpenue npuMepoB BeIUMCIEHUS BEpPOATHOCTEH. Pemenne 3a-
Jlay Ha BBIYUCIIEHHE BEPOSTHOCTEH COOBITUI

[IpencraBienune JaHHBIX
(TabGauUIIbI, THAarpaMMBblI,

rpaduxm)

O3HakOMJIEHHE C MPECTABICHUEM YHCIOBBIX JaHHBIX M UX XapakTe-
PUCTUKAMH.

Pemenune npaktuyeckux 3ajgad Ha OOpabOTKY YMCIOBBIX JTaHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE

@opMynHMpoOBKa U IPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOIO
PacIoIOKEHUS NPSAMBIX U INIOCKOCTEN. PacriosHaBaHue Ha dyeprexax
Y MOJEJSIX Pa3JIMYHBIX CIy4aeB B3aUMHOI'O PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHUPOBAaHUE CBOUX Cyx)IeHHU. Dopmynupo-
BAHME OIPEICICHUIN, IPU3HAKOB M CBOMCTB IMApaJUICIbHBIX U IEp-
MIEHIUKYJISIPHBIX IJIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YIIIOB.
BelInonHeHne nmocTpoeHus yriaoB MEXIy MPSAMBIMHU, NPSAMOW U ILIO-
CKOCTBIO, MEX/Y IUIOCKOCTSMH I10 ONMCAHUIO M PACIO3HABAHUE UX
Ha MOJEIIAX.

HpI/IMCHCHI/IC IPU3HAKOB U CBOICTB PACIIOJIOKCHHU A NPAMBIX W I1JI0-
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CKOCTEH IpH PEIICHUH 3a/1a4.

N3o00pakeHne Ha PUCYHKAX M KOHCTPYWPOBAHHME HA MOJENSIX Mep-
MEHAUKYJISIPOB U HAKJIOHHBIX K IJIOCKOCTH, MPAMBIX, MapaJliIeIbHbIX
IJIOCKOCTEH, YIJIOB MEXKIY MPSMOW M TJIOCKOCThIO U 00OCHOBaHUE
MOCTPOEHUSI.

Pemrenue 3aau Ha BBIYMCIEHUE FEOMETPUUYECKUX BENUYUH. ONUCHI-
BaHUE PACCTOSHUSA OT TOYKHU JI0 MJIOCKOCTH, OT MPSIMOM 10 IJIOCKO-
CTU, MEKIY IUJIOCKOCTAMH, MEXKIY CKPEIIMBAIOIIMMUCI MNPSIMBIMU,
MEXy MPOU3BOJBLHBIMU (UTYpaMH B MPOCTPAHCTBE.
DopMyJIMPOBAHUE U JTIOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHU-
SIX.

N3o00paxkeHne Ha YepTekax U MOJACISX PACCTOSHHUS U 0OOCHOBAHHE
CBOUX CyxXJeHuil. OnpenesieHue U BBIYMCICHUE PACCTOSIHUMA B MPO-
ctpanctBe. [IpuMenenue GopMysn U TEOpeM TUIAHUMETPHUH IS pe-
IIECHUS 3a/1a4.

O3HakoMJIEHHE C MOHSATUEM MApPaUICTIBHOTO MPOEKTUPOBAHUS U €0
CBOMCTBaMH.

[Ipumenenne Teopuu A1t 000CHOBAHMS IMOCTPOSHUN U BBIYUCICHUM.
AprymMEHTHPOBaHUE CBOUX CYXIEHUU O B3aMMHOM pAaCIIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHuKH

Onucanve W XapakTepUCTHKA PA3JIUYHBIX BUJIOB MHOTOIPAaHHUKOB,
MEePEUNCIICHHE X 3JIEMEHTOB U CBOMCTB. M300paskeHMEe MHOTOTpaH-
HUKOB ¥ BBINIOJIHCHUE ITOCTPOCHHMS Ha W300PAKECHHSIX M MOJEIAX
MHOI'OI'paHHHUKOB. Briuncnenne nIMHENHBIX 3JIEMEHTOB U YIJI0B B
MPOCTPAHCTBCHHBIX KOH(MUTYpallUsIX, apryMEHTHPOBAaHUE CBOMX
Cy)XJIeHUN. XapaKTepUCTHKA U M300paKCHUE CCUCHUS, BHIYHCICHUE
momasei moepxHocred. IloctpoeHne mpocTeHuX ceYeHui Kyoa,
pu3Mbl, nupaMubl. [IpumeHnenune GakToB U CBEACHUN W3 TUIAHU-
MeTtpur. O3HAaKOMJICHHME C BHUJAMH CHMMETPUH B IPOCTPAHCTBE,
(hopMyaupoBaHUE ONpPEACICHUNM M CBONCTB. XapaKTCPHUCTHKA CHM-
METPUU TEJI BpAIIEHWS] U MHOTOTPAaHHUKOB. [IprMeHeHue CBOWCTB
CUMMETPHUU TIPU PEIIeHHH 3ajad. Vcmonp3oBaHUE MPHUOOPETEHHBIX
3HAHUW I UCCIIEIOBAHUS U MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

Tena u moBepxHOCTH
BpallleHUs

O3HakoMJIEHHE C BUJIaMU Tell BpallleHus1, (OpMyJIUpOBaHHUE UX OIpe-
JelNeHuil U cBOMCTB. POpMYNIMpPOBaHHE TEOPEM O CEUYECHHUM IIapa
IJIOCKOCTBIO U MJIOCKOCTH, KacaTellbHOH K chepe. XapakTepucTuKa U
n300pakeHNe Tell BpallleHUs, UX Pa3BEpTKH, ceueHus. Perenue 3a-
7la4 Ha IOCTPOEHUE CEYEHUM, BBIUNCIIEHHUE JUIMH, PACCTOSHUH, YIJIOB,
mnomanei. I[IpoBeneHue noka3aTeNnbHBIX pPAaCCyXKICHHM NpH perie-
Huu 3aaa4. [IpumeHeHre CBOMCTB CUMMETPUU NPU PEUICHUM 3a]ad
Ha TeNla BpalleHus, KoMOMHanuio Ten. M300pakeHne OCHOBHBIX
KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA 110 YCJIOBHIO 3aJauu.

I/I3MepeHI/I$I B TCOMCTpHUU

O3HakOMJIEHHE C IOHATHUAMHU IUIOIAAA M 00bEMa, aKCHOMaMH H
cBoMicTBaMH. PemieHre 3amad Ha BBRIYKCICHHE TIIOMIAJEH IIOCKHX
(uryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (GopMysn M (aKTOB M3
mIaHuMeTpuu. M3ydeHne TeopeM O BBIYHCICHHUU OOBEMOB IMPO-
CTPAHCTBEHHBIX TEJ, PEIICHUE 3a/Jad Ha MpUMEHEeHHE (POopMyI BbI-
qucieHus: 00beMoB. M3ydenue GopMys 11t BEIYUCICHHS TUIOIIAICH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TeJ BpaiieHus. O3HaKOMJIEHUE C
METOZIOM BBIUMCJICHUS IIIOMIAIN MOBEpXHOCTH ceprl. Pemenue 3a-
Jlay Ha BBIYMCIICHUE IUIOLIAJEH IMOBEPXHOCTH IPOCTPAHCTBEHHBIX
Tel.
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Koopaunatsl u BEKTOPBI

O3HakoMJIEHUE C MIOHSITUEM BeKTOpa. M3yueHue aexkapToBOMl cucre-
Mbl KOOPAWHAT B MPOCTPAHCTBE, TOCTPOCHUE T10 3aJaHHBIM KOOPIU-
HaTaM TOYEK U MJIOCKOCTEH, HAaXOXKJICHHE KOOPAUHAT TOUCK.
Haxoxnenne ypaBHEHHUI OKpYXHOCTH, c(epshl, IIOCKOCTH. Bwramcienue
pPacCTOSIHUI MEXy TOUKaMHU.

W3ydeHnne cBOWCTB BEKTOPHBIX BEIUYHH, MPABUJ PA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM TPOCTPAHCTBE, MPABMJI HAXOXKJEHHS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, MPaBUI ACHCTBUN C BEKTOpPaMH, 3aJaHHBIMH KOOpPJHHATA-
MHU.

[Ipumenenne Teopur IpH peIIeHAH 33724 Ha JISHCTBHS ¢ BEKTOPaMHU.
Wzyuenne ckaasipHOTO MPOU3BEACHUS BEKTOPOB, BEKTOPHOTO ypaBHEHUS
OpsSMOii U mIockocTy. [IprumeHeHne Teopuy Ipy peleHn  3a-

Jlad Ha IEHCTBHSI C BEKTOPAMH, KOOPIWHATHBIN METO, MPUMEHEHNE BEKTO-
POB IUTS BRIYHMCIICHHS BETMYMH YTIJIOB M PACCTOSHHIMA.

O3HakoMJIEHHE C JIOKa3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O B3a-
WMHOM pACHOJIOKEHUH MPSAMBIX U IUIOCKOCTEH C HMCIOJIb30BAHUEM
BEKTOPOB.

9. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBbI YYEBHOM JJUCHUILIUHBI «MATE-

MATHUKA»

Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM ISl OCYIIEeCTB-
JIeHHsI 00Pa30BaTeJIbHOI0 MpPoLecca

. OCHaIIEHHOCTH CIIeIUAIbHBIX TTOMEIIe-
HanmenoBaHue crieniaibHbIX HOMEIIECHUN U N N
Ne /it N o HUM ¥ TOMEUIEHUMN JIJIsi CaMOCTOATEIb-
MTOMENICHUH JJII CaMOCTOSITEILHON paboThI .
HOM paOOTHI
KabuneT MareMaTuku; ayTMTOPHUs JJIs TPYTI- 1. Hocka yuebHas
MOBBIX U MHIUBUYAJIbHBIX KOHCYJIbTALUM, 2. PaGoyee MecTo npenoasaress
TEKYIEro KOHTPOIIS H MPOMEKYTOUHOIT aTTe- 3. Kommuiekt yueOHo#t Mebenu Ha 30 uer.
1 CcTalnuu 4. Harsgaele mocooust
414056, ActpaxaHckas 06nacTs, T. AcTpa- S.Ilnakatbl TeMaTHYECKUE
xaHb, yn.Habepexnas 1 Mas, 117, stax 3,
nomMerenue Ne33
Kabuner 11 camocToATenbHOM paboTh 1. Komnuiekt yueOHOM Mebenn Ha 25 el
9 414056, ActpaxaHckas 001acTb, r. Actpa- | 2.Komnerorep B kommekre 10 mir.
xanb, yin.Habepexnas 1 Mas, 117, srax 3, 3. Jloctyn kK MH(QOPMAMOHHO — TEIEKOM-
IOMeEIlLICHUE N938 MYHI/IKaLIHOHHOfI CETHU «I/IHTepHeT»
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10. PEKOMEHAYEMAS JINTEPATYPA
st cTyiIeHTOB

1. bammvakoB M. U. Maremartuka 10 knacc: yueOnuk g 10 kimacca. —
M: «Axagemusa», 2015. — 304 c.
2. bammvakoB M. U. Maremartuka 11 knacc: yueOHuk s 11 kimacca. —

M: «Axagemus», 2015. — 320 c.
JlonomHuTEIbHBIE UCTOYHUKHU:

1. Konmoropos A. H., A6pamoB A. M., ynuuusis 1O. I1. Anrebpa 10- 11
kiace: yueonuk s 10- 11 kmacca o6meoOpaszoBat. Yupexaenuid. — M:
«IIpocBemenue», 2015. — 384 c.

2. Atanacsu JI. C., byry3oB B. ®@. I'eomerpus 10- 11 kmacc: yueOHUK 11st
obmeoOpasoBar. yupexaeanii. — M: «IIpocsemenuey, 2014. — 255c.

Kypnansr:

1. Hayka u obpazoBanue 2016r., 2017r.

2. IlepBoe centsiops. Maremaruka 2016r., 2017r.
NuTepHeT-pecypcsr:

1. Coupuna M. C. [luckpeTHas MaTeMaTuKa: YY4e€OHUK JUJISL CTY. YUPEKICHUN
cpen. npod. odopaszoBanusi- M.: «Akagemust», 2015. — 368 c¢. [DnekTpoHHBI#
pecype] Pesxxum JOCTYyTIa http://www.academia-
moscow.ru/reader/?id=164336

2. bammakoB M. M. MaremaTnka: yd4eOHUK IS CTYI. YUPEKIACHUH CpeE.
npod. obpazoBanus - M.: «Akaxemus», 2015. — 256 c. [DnexTpoHHBIH pe-
cypc] Pexxum moctyma http://www.academia-moscow.ru/reader/?id=165141

3. bammakoB M. U. Marematuka 10 kmacc: yueOHuk 1 10 xmacca. — M:
«Axagemus», 2015. — 304 c. [Dnextponnblii pecypc] Pexum moctyma
http://www.academia-moscow.ru/reader/?id=55644

4. bammakoB M. WM. Maremaruka 11 kmacc: yueOHuk st 11 wmacca. — M:
«Axagemusi», 2015. — 320 c. [Dnextponnsii pecypc]| Pexum nocryma
http://www.academia-moscow.ru/reader/?id=55649

s mpenogaBareJiei

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: penep. 3akon ot 29.12.2012
No273-®3 (B pen. @enepanbHbix 3akoHOB OT 07.05.2013 Ne99-@3, ot 07.06.2013
Ne120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 No203-D3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Nel1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 No84-
@3, ot 27.05.2014 Nel135-D3, ot 04.06.2014 Nel148-D3, ¢ u3M., BHeCeHHbIMU De-
nepaibHbiM 3aKOHOM OT 04.06.2014 Nel45-®3, B pen.ot 03.07.2016, ¢ uzm. ot
19.12.2016)

2.Ilpuka3z MunuctepctBa oopazoBanus u Hayku PO ot 31 gexabps 2015 r.
Nel578 «O BHeceHuM M3MEHEHM B (efepalbHbII TOCYIapCTBEHHBIN 00pa3oBa-
TEJIBHBIM CTaHAAPT CpeAHEro o0Imero oOpa3oBaHMsI, YTBEP)KIACHHBIM MPHUKA30M
MunucrepctBa oOpazoBanusi 1 Hayku Poccuiickoit deneparuu ot 17 mas 2012r.
No413».
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http://www.academia-moscow.ru/reader/?id=164336
http://www.academia-moscow.ru/reader/?id=164336
http://www.academia-moscow.ru/reader/?id=165141
http://www.academia-moscow.ru/reader/?id=55644
http://www.academia-moscow.ru/reader/?id=55649

3. Konuenuus pa3Butus mareMatudeckoro oopasoBanus B Poccuiickoit de-

nepanuu  (yTB. pacniopsbkenueM [lpaButenbctBa P® ot 24 nexabps 2013 r.
N 2506-p)

4. TlpuMepHasi OCHOBHasi 00Opa3oBaTelbHAsl MpOrpaMMa CpPEIHEro OOIIero
oOpa3oBaHus, OHOOpEHHAs peuieHueM ¢enepaIbHOro Y4eOHO-METOJHYECKOTO
oO0BbenuHeHus o 0o1eMy 00pazoBaHuio (MPoTokod oT 28 uroHs 20161, Ne2/16-3)
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https://www.garant.ru/products/ipo/prime/doc/70452506/#0

11. OCOBEHHOCTH OPTAHM3AIIUM OBYUYEHUS 110 YYEFHOU
JUCHUIIJIMHE U1 UTHBAJINAOB U JINL C OT'PAHUYEHHBIMUAU
BO3MOXHOCTAMMU 3/10POBbs1

Jliia o0yyaronxcs U3 4uciia MHBAJIUAOB U JIML ¢ OTPAaHUYEHHBIMU BO3MOX-
HOCTSIMU 3JI0pPOBbsl HA OCHOBAHMS MMCbMEHHOI'O 3asBJICHUS y4eOHAasl TUCIUILINHA
«MaremaTHKa» peaau3yercs ¢ y4eTOM OCOOCHHOCTEH NMCUXO(pU3UUYECKOTO Pa3BU-
TUS1, UHAUBUIyaJIbHBIX BO3MOKHOCTEM M COCTOSIHUSA 3/10pOBbs (Aajiee — UHAUBULY-

aJIbHBIX 0COOEHHOCTEN)

Pe3yabTaThl 00y4eHHsA

Kpurepum oneHkn

MeToabl OLIEHKH

B pesynbraTe OCBOCHHUS THCIUTUTHHBI
00yJaroNuiics TOKCH 3HATh:

3HAYCHUE MAaTEMaTUYECKOI HAYKH IS
pelIeHus 3a/1a4, BOSHUKAIOIIHX B TEO-
PHH U IPAKTHKE; ITHUPOTY U B TO XKe
BpEMsI OTPaHMYCHHOCTh IPUMECHEHHUS
MaTeMaTHYECKUX METOJIOB K aHATM3Y U
MCCIICIOBAHUIO MIPOLIECCOB U SIBIICHUI B
MIPHUPO/IE ¥ OOIIECTBE;

3HAYCHHUE MTPAKTHUKH U BOIIPOCOB,
BO3HHUKAIOIIMX B CAMOW MaTeMaTHKe
1u1st GOPMHUPOBAHHUS M PA3BUTHS MaTe-
MaTHYECKOM HayKH; UCTOPHIO Pa3BUTHUS
HOHSTHUS YKCIIa, CO3IAaHUs MaTeMaTHye-
CKOT'O aHalIN3a, BOSHUKHOBEHUSI U pa3-
BHUTHSI TECOMETPHUH;

YHHUBEpPCAJIbHBII XapaKTep 3aKOHOB
JIOTUKY MaTEMaTHYECKUX PACCYKICHUIA,
UX IPUMEHUMOCTh BO BCEX 00JacTsX
YEJI0BEUECKOI ICSITEIbHOCTH;
BEPOSTHOCTHBIH XapaKkTep pa3IuvHbIX
IPOLIECCOB OKPYIKAIOIIEr0 MUpA.

Onenka «OTIMYHO» OTBETHI HA TIOCTaB-
JIEHHBIE BOIIPOCHI M3JIaratoTcs JIOTUYHO,
MOCNIEZIOBAaTEIbHO M HE TpeOyroT mo-
MOJHUTENbHBIX  HoscHeHud. [lomHO
PacKpbIBalOTCS NPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXAY SBJICHUS-
MU U COOBITHAMH. JlemaroTcs 00OCHO-
BaHHBbIE BBIBOJBL. J|eMOHCTpHUPYIOTCA
riryOokue 3HaHMs 0a30BBIX HOPMATHB-
HO-TIpaBOBBIX  akToB. CobmomaroTcs
HOPMBI TUTEPATYPHOH peyH.

Ornenka «XopoIio» OTBETH Ha MOCTaB-
JICHHBIE BOIIPOCHI M3JIarafoTCs CHCTeMa-
TU3MPOBAaHO W TOCIIEN0BaTENbHO. bazo-
Bble HOPMAaTHUBHO-TIPAaBOBBIE AaKThl HC-
MOJIB3YIOTCS, HO B HEOCTATOYHOM 00b-
eme. Marepuan u3naraeTcs YBEpEHHO.
PackpeITbl  NPUUMHHO-CIIE/ICTBEHHbIE
CBSI3U MEX/1Y SIBICHUSMH U COOBITHUSIMH.
JleMoHCTpUpYyeTCs YMEHHE aHaIu3upo-
BaTh MaTepHall, OJTHAKO HE BCE BBIBOJIBI
HOCST apryMEHTHUPOBAaHHBIH M J0Ka3a-
TenbHBIH  xapakTtep. CoOmonaroTcs
HOPMBI TUTEPATYPHOH pEYH.

Ornenka «Y IOBJIETBOPUTENBHO» JIOITyC-
KaloTcsl HapylIeHUs B TOCJIeI0BaTelb-
HOCTH U3J0XeHus. VIMeroTest ynoMuHa-
HUS 00 OTJENLHBIX 0a30BBIX HOPMATHB-
HO-TIPaBOBbIX akTax. HemomHo packpbl-
BalOTCS MPUYUHHO-CIIEJICTBEHHBIE CBSA3H
MEXIy SBJICHUSIMH U COObITHsAMH. [le-
MOHCTPHUPYIOTCSI TTOBEPXHOCTHBIE 3Ha-
HUS BOTIPOCA, C TPYJOM PEIIaloTCsl KOH-
KpeTHbIe 3amaud. Mmerotcst 3aTpynHe-
HUSI C BbIBOJIaMHU. JlomyckaroTcsl Hapy-
LIEHHUSI HOPM JINTEPATypHOU peyn.
Onenka «HeynosnetBopurensHo» Ma-
TEpHaJ HW3JIaraeTcsi HENocjel0BaTelb-
HO, COMBYMBO, HE IPEJICTABIAET OIpe-
JICJIEHHOW CUCTEMBbI 3HAHMH 110 JUCLU-
mHe. He packpbIBatoTCsi NpUYMHHO-
CIIE/ICTBEHHBIE CBSI3M MEXIY SBIICHUS-
MU U cobbITHsIME. He mpoBoauTcs aHa-
3. BeiBoapl oTcyTcTBYIOT. OTBETHI Ha
JIOTIOJTHUTENBHBIE BOIPOCHI OTCYTCTBY-

Onenka  nesATeNb-
HOCTH o0yuato-
MIUXCS TIPH BBITION-
HEHHH ¥ 3alluTe
pe3ybTaTOB IpakK-
TUYECKHUX, Jiabopa-
TOPHBIX  3aHSTHIA,
BBIINTOJTHEHUHN H0-
MaIlHUX pabor,
ompoca, pe3yJbTa-
TOB  BHEAYJHUTOP-
HOH CaMOCTOSITEIIb-
HO paboTel 00y-
YaOIUXCS,  KOH-
TPOJNBHBIX paboT U
IpyTUX BUIOB TeE-
KYILEro KOHTPOJISL.
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0T. VIMeroTcss 3aMeTHBIE HapyLICHUs
HOPM JIUTEPATYpPHOU peyH.

B pesynbrate OCBOCHUS JMCIMILIAHBI
oOyyaromuiics JOJKEH yMeTh:

— BBINIOJHATH apU(PMETHIECKUE Jeii-
CTBHSI, COUETas! yCTHBIE ¥ MMCbMEHHBIE
IpUEMbl, IPUMEHEHNE BBIYNCIINTENb-
HBIX YCTPONCTB; HAXOJUTH 3HAUCHHS
KOpHS HaTypaJIbHOH CTETIeHH, CTETICHU
C palMoOHAJIBHBIM [I0KA3aTeNIEM, JIOTa-
pudMa, UCIOIB3Ys MPH HEOOXOTUMOCTH
BBIYUCIIUTEIBHBIE YCTPOICTBA; MOJIB30-
BaThCs OLEHKOM Y MPUKUJIKOW MpHU
IPaKTUYECKUX PacyeTax;

— IPOBOAUTH 110 U3BECTHHIM (POPMYIIaM
W TIpaBuUiIaM MpeoOpa3oBaHust OyKBEH-
HBIX BBIPQKEHHIA, BKITIOYAIOIIUX CTEIe-
HH, PaJuKabl, JorapuMbl U TPUTOHO-
MeTprudecKue (pyHKINY;

— BBIYHCIIATH 3HAUCHHS YHCIIOBBIX U
OYKBEHHBIX BBIPOKEHHI, OCYIISCTBIISIS
HEOOXOMMEBIE TTOICTAHOBKH H MTPE00-
pasoBaHus;

WCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS
Y YMCHUS B IPAKTUYECKOH JesITEIBHO-
CTH U IOBCEIHEBHOM XKHU3HU:

— 7151 IPaKTUUECKUX PacdyeToB Mo ¢op-
MyJiaM, BKJIFOYast (hOPMYJIbI, COJEpIKa-
M CTENICHHU, PaJUKAIbL, JJOTapupMbl 1
TPUTOHOMETpUUECKue QPyHKIINHU, UC-
NOJIb3Ysl IPH HEOOXOAUMOCTH CIPABOY-
HBIE MaTepUaIIbl U MPOCTEUIINE BHIYHC-
JIMTENbHBIE YCTPOICTBA;

— ONPEAETSTh 3HaUeHHe (PYHKLNH 110
3HAYCHUIO apryMeHTa MIPU Pa3IMIHbIX
criocobax 3aiaHus QyHKINY;

— CTPOUTH TpaUKH N3yYEHHBIX QYHK-
LMK,

— ONUCHIBATh 1O Tpa)uKy U B MPOCTEH-
HIMX CIy4dasx 1o (GopMmylie MoBeICHUE U
cBoiicTBa (pyHKIMIA, HAXOAUTH IO Tpa-
¢uKy GyHKINU HAaUOOJIBIINE U
HalMEHbBILINE 3HAYCHUS;

— peuiaTh ypaBHEHUSs, IPOCTEHIIINE CHU-
CTEMbI YpaBHEHUH, UCIOJIb3Ys CBOICTBA
GbyHKIUH 1 UX rpaduKOB;
WCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS
W YMCHUS B IPAKTUYECKOH JIesITENBHO-
CTH Y TIOBCETHEBHOM KH3HU:

OLICHKa JesTeJbHO-
¢t o0ydarommxcs
NpU  BBITIOJHEHUH
W 3almre pe3yib-
TaTOB  NpaKTUYe-
CKHX, JrabopaTop-
HBIX 3aHATHHA, BBI-
MOJIHEHUM  JIOMaIll-
HUX paboT, ompoca,
pe3yibTaTOB BHEA-
YIOUTOPHOH  CaMo-
cTosITeIbHON pabo-
TBl O0yYaroImmuxcs,
KOHTPOJIBHBIX  pa-
00T W Jpyrux BH-
JIOB TEKYILETO KOH-
TPOJISL.
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OIMCAaHMSA C TOMOILBIO (PYHKIUH
Pa3In4HBIX 3aBUCUMOCTEH, IPEJICTAB-
JIeHUs UX rpaduvIecKu, UHTePIpETaluH
rpaduKoB;

— BBIYMCIISITH IPOU3BOAHBIE U IIEPBOOO-
pas3HbIe IEMEHTAPHBIX QYHKIMH, HC-
MIOJIb3Ysl CIIPABOYHBIE MaTepHabI;

— MCCIIeJI0BaTh B MPOCTEHINX CITydasix
(GyHKIMN HAa MOHOTOHHOCTb, HAXOJHUTh
HauOOJbIINE U HAUMEHbBIINE 3HAUCHUS
¢byHKUUH, CTPOUTH TpaKH MHOTOYJIE-
HOB Y MPOCTEHUIINX PalliOHATBHBIX
GbyHKLUI ¢ NCTIONB30BAHNEM amIapara
MaTEeMaTHYECKOI'0 aHaAIIN3a,;

— BBIYHCIIATH B MPOCTEHUIINX CITydasx
TUTOILA/IN C UCTIOIBb30BaHUEM TTEPBOO00-
pa3HOM;

UCIIOJIb30BaTh NPUOOPETEHHBIEC 3HAHUS
Y YMCHUS B IPAKTUYECKOH JesITENBHO-
CTH Y NMOBCEIHEBHOM KU3HU:

— 711 pelleHys IPUKJIAHBIX 32124, B
TOM YHCJIE€ COLUATBHO-3KOHOMHYECKUX
1 QU3HYECKHX, HA HAUOOJIBIINE 1
HaMMEHbBIIINE 3HAYCHUS, HA HAX0XK/Ie-
HHUE CKOPOCTH U YCKOPEHHUS;

— pelaTh pauuoHANbHBIE, TOKA3aTEb-
HBIC ¥ Jorapu(QMUIECKUe YpPaBHEHUS U
HEPaBEHCTBA, IPOCTEHIINE UPPAIHO-
HaJIbHBIE ¥ TPUTOHOMETPHUYECKHUE ypaB-
HEHHMS, UX CUCTEMBI;

— COCTaBIISITh ypaBHEHUS U HEPABCHCTBA
M0 YCJIOBUIO 3a]1a4H;

— MCIIOIb30BATh JUIS IPUOIMKEHHOTO
pelIeHNs ypaBHEHU U HEPABEHCTB
rpapUUeCcKUii METOI;

— 300pakaTh Ha KOOPAMHATHOM ILIOC-
KOCTH MHO>KECTBA PELICHHU MpocTei-
IIMX YPAaBHEHUH U UX CHCTEM;
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHMUS
Y YMEHUS B IPAKTUYECKOH JIesITEBHO-
CTH U IOBCETHEBHOM XKHU3HU:

— J71s1 TIOCTPOCHUS M UCCIIEIOBAHUS
MPOCTEHIIINX MAaTEMaTHYECKUX MOJIe-
JIeit;

— peuaTh mpocTenie KOMOMHATOPHBIE
3aJa4u METOJIOM Tiepedopa, a TaKkxKe ¢
UCIIOJIb30BaHHEM M3BECTHBIX (hOpMYIT;
— BBIYHCIISATH B MPOCTEHIIIHX CITy4asxK
BEPOSITHOCTU COOBITHH HA OCHOBE MOJI-
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c4eTa 4Hcia HCXOZOB;

UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS
Y YMEHHS B IPAKTUYECKOH J1eATENbHO-
CTH U NTOBCETHEBHOW KU3HU:

— JJIS aHATIN3a PEANbHBIX YHCIIOBBIX
JTAaHHBIX, IPEJCTABICHHBIX B BUJIE IHA-
rpamm, rpaguKoB;

— aHanu3a uHQGoOpMaIMK CTaTUCTUYC-
CKOT'O XapaKTepa;

BIIaIeTh KOMIIETCHIUSMMU:

— y4eOHO-TI03HaBaTENbHOM, IEHHOCTHO-
OpHUEHTAIIMOHHOM, pe()IeKCUBHOM,
KOMMYHUKaTHBHOU, HH(POPMAITMOHHON
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