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PabGouas mporpamma yueOHoi auciuriuabl OJ1.03 MaremaTtuka paspaboraHa B
cootBeTcTBUM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
(mamee — ®I'OC) mo cnenMUaNTbHOCTH CpPeaHETO MPOGECCHOHATBHOTO 00pa30BaHUS
(manee — CIIO) 38.02.08 ToproBoe neino, yTBEPKIAEHHOTO MpUKa3oM MUHHCTEPCTBA
npocsenieHuss PO ot 19.07.2023 r. N 548, ®I'OC cpeanero obmiero oOpa3oBaHUs
(mpuka3z Munobpuayku P® ot 17.05.2012 Ne 413) (¢ usmenenusmu Ha 27.12.2023
T.) ¥ IpUMEpPHON padoyeil mporpaMmoil 001eo0pa3oBaTeIbHON JUCIUTLIUHBI
«Marematuka» g npodecCHOHANBHBIX  00pa30BATENbHBIX  OpraHMU3aluH,
YTBEpPKIECHHOW Ha 3aceganuu CoBeTa IO OLEHKE COAEpKaHWA W KadecTBa
OpPUMEpPHBIX pabouyux TMporpamMMm 001e0o0pa3oBaTeNbHOTO M COIMAIBHO -
TYMaHUTapHOTO LMKIOB CpeAHero npodeccrnoHanbHoro oopazoBanusi [Ipotokon Ne
14 ot «30» HOsOps 2022.

PazpaboTtunk: Kuszera C.E. — npenogaBarens [IIIK CI'TY umenu I"arapuna FO.A.

Adonuna I'.K. — npenogaBarens [IIIK CI'TY umenu ["arapuna FO.A.
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1. MACHOPT PABOUYEN MMPOI'PAMMBbBI YUYEBHOMU
NTUCIHUIIIINHBI O/1.03 MATEMATHUKA

1.1. ObsaacTh npuMeHeHus1 padoyell MPOrpaMmbl
PabGouast mporpamma y4eOHOW IUCIUIUIMHBI SIBIISCTCS YacThlO TPOTPAMMBI
MOATOTOBKU crHenuanucTtoB cpeanero 3eHa (manee — [ITICC3) B cooTrBeTcTBUM €

®I'OC CIIO no criermansHocTH 38.02.08 Toprosoe aeno.

1.2. MecTo y4eoHoii nucuumuiaabl B crpykrype IIICC3:
VYueOHas qucHMIUIMHA BXOIUT B 0011eo0pazoBaTenbubiit 1uki [ITICC3.

1.3. llesn u TpeGOBaHMS K pe3yJibTaTaM O0CBOEHHS Y4eOHOM TUCIHIINHBI:

B pesynbraTte oOCBOCHHMS Yy4e€OHOM MMCHMIUIMHBI OOYYAIOIIMICS JOJHKEH
JNOCTUYb CJIIEIYIOIIHNE PE3YJIbTAThI:

JINYHOCTHBIE:

- OCO3HaHHE OOYYalOIUMHUCS POCCUUCKON TPaKIAHCKONW HJIEHTUYHOCTH,
TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIICHUIO;

- HalMyue MOTHBAalMM K OOYyYEHUI0O U JIMYHOCTHOMY PAa3BUTHIO;
LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEW MO3UIIUU JIMYHOCTH HAa OCHOBE JyXOBHO-
HPABCTBEHHBIX LEHHOCTEW HaponoB Poccuiicko dPenepanuu, HUCTOPUYECKUX H
HallMOHAJIBHO-KYJITYPHBIX ~ Tpaaulvii, (QOpPMHUPOBAHUE CHUCTEMbI  3HAYUMBIX
[EHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,  AHTUKOPPYILHUOHHOTO  MHPOBO33PEHUS,
IPaBOCO3HAHUS, YKOJOTUUECKON KYJIbTYPBI, CIOCOOHOCTH CTAaBHUTHh I1I€JIM U CTPOUTH
KU3HEHHBIE TUUIaHbI;

- c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUW U MPOIECCOB, UJIESIX U METOJax
MaTeMaTUKH;

— MOHUMAaHUE 3HAYMMOCTH MaTEMAaTHUKH JIJIsi HAYYHO-TEXHUYECKOTO IIporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKEe KaK K 4YacTd OOIIeYeT0BEYECKOU
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTHS MaTEMaTHUKH, 3BOJIIOIUEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTHUYHOCTH MBINUICHUS Ha ypOBHE, HEOOXOAMMOM
Ut Oymymie mpo¢eCCUuOHAIBHON NESITeIbHOCTH, VISl POJAODKCHHST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIaJICHUE MATEeMATHYCCKUMHU 3HAHUSMU U YMEHHSIMHU, HEOOXOJIUMBIMU B
MMOBCEIHEBHOM KU3HHU, JIJII OCBOECHUS CMEXHBIX €CTECTBEHHOHAYUYHBIX JUCHUILIUH U
JTUCITUTUIMH TMPO(GECCUOHAIIBHOTO IIUKIIA, IJIs TIOJydeHHs] 00pa3oBaHUsI B 001acTsIX,
HEe TPeOYIOMMX Yri1yOJIeHHOW MaTeMaTHYeCKOW MOJITOTOBKH;

— TOTOBHOCTb M  CIOCOOHOCTh K 0Opa3oBaHHWIO, B TOM  YHCIIEC
caM0oOOpa30BaHMIO, Ha MPOTSHKEHUH BCEM JKU3HU;, CO3HATEIBHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHMIO YCHENIHOM NpodeccHoHalbHOU U
0OIIIECTBEHHOM IESITEIbHOCTH;

— TOTOBHOCTH M CIHOCOOHOCTh K CaMOCTOATENbHOM TBOPYECKOW U
OTBETCTBEHHOM JIESITENBHOCTH;



— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
o0pazoBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEI0BATENBCKOM, MPOSKTHOM
U IPYTUX BUJIAX AEATEIbHOCTH;

— OTHOILIEHHE K TPOPECCUOHATILHON IESITEILHOCTH KaK BOBMOKHOCTH y4acTHs
B PpELIEHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
poOJieM;

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOATENIBHO ONPEAEIATD LEIU AESITENBHOCTH U COCTABIIATh
IUIaHbl  JIESITEIBHOCTH; CAMOCTOSITENIBHO ~ OCYIIECTBIISITh, KOHTPOJHMPOBATH U
KOPPEKTUPOBATh AEATEIbHOCTD;

- WCMOJIb30BaTh  BCE€  BO3MOXHBIE  PECYpPChl Uil  JIOCTHIKCHHS
MIOCTABJICHHBIX IIEJI€ U peanu3aluu IJIAaHOB JEATEIbHOCTH; BBIOMPATH YCIICIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUX;

- yMEHUE TMPOJYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHOM JEATEIBHOCTH, YYUTHIBATH MO3ULUU JIPYTUX YUYACTHUKOB JAEATEILHOCTH,
3¢ pekTUBHO paspeniaTh KOHPIUKTHI;

— BJIQJICHUE HABBIKAMH T103HABATEJIHLHOM, y4eOHO-HCCIEeI0BaTEIbCKOU U
MPOEKTHOW JESATENbHOCTH, HAaBBIKAMU pa3pelieHusi MpoOJeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/aad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHNUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH(OPMAIMOHHO-
MO3HABATEIILHOW JIEATEIBHOCTH, BKJIIOYAsi YMEHHUE OPUECHTUPOBATHCS B PA3IMYHBIX
HUCTOYHUKAX HUH(POpMAIMK, KPUTUYECKH OICHUBATh U  HHTEPIPETUPOBATH
nH(pOpMaIIUIo, MOTYyYaeMYI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO
U3JIaratb CBOIO TOYKY 3pPEHMS, MCIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPENICTBA; —
BJIaJICHUE HaBBIKAMU IIO3HABATEIbHOU pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTaTOB U OCHOBAHWUM, T'PaHUI]
CBOETO0 3HAaHMS M HE3HAHUS, HOBBIX MO3HABATEIbHBIX 3aJa4 M CPEICTB I HX
JOCTUKEHUS,

- LEJIECyCTPEMJIEHHOCTh B TOMCKaX W NPUHATHM  PEUICHUH,
COO0pa3UTENBLHOCTh U WHTYHUIIUSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUIM;
CITOCOOHOCTH BOCITPUHUMATH KPACOTY U TAPMOHHUIO MUPA;

npeaMeTHbIe:

1) yMeHHe OIepUpoBaTh MOHATHIMH: OINpPEACICHUE, aKCHoMa, TeopeMa,
CJIEICTBHE, CBOMCTBO, TMPHU3HAK, JI0KA3aTEIBCTBO, PABHOCHIIbHBIE (HOPMYIHPOBKH;
ymeHue GopMynupoBaTh 0OpaTHOE W MPOTHUBOMOJIOXKHOE YTBEP)KIACHUE, MPUBOIUTH
IpUMEpbl U KOHTPIPUMEPHI, HCIOJH30BaTh METOJI MAaTeMaTHYECKOW WHIYKIINY;
MPOBOJUTh JIOKA3aTEIbHBIE PACCYXKIECHUS TMpPU PELUICHUU 3a/Jad, OLECHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYXKICHUIM;

2) yMEHHUE ONEepUPOBATh MOHATHUSIMHU: MHOXECTBO, IMOAMHOMXECTBO, ONEPAINU
HaJl MHO>KECTBAMH; YMEHHE HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHHUs PEATBHBIX MPOLECCOB U SIBJICHUW U MPU PEIICHUH 33a/1a4, B TOM YHCIIE U3
JIPYTUX Y9eOHBIX MPEIMETOB,;



3) yMeHHe orneprupoBaTh MOHATHAMH: rpad, CBI3HBIN rpad), AepeBo, UK, rpad
Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh U OIMUCHIBaTh Ipadbl pa3IU4YHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl IPHU PEIICHUN 33]1aY;

4) ymeHue CBOOOIHO ONEPUPOBATH TOHSTHSIMH: COYCTAHHE, MEPECTAHOBKA,
YUCJIO COYETAHWH, YMCIO TEpPECTaHOBOK; OMHOM HpIOTOHA; yMmMeHHME NPUMEHSTH
KOMOMHATOpHBIE (PAKTHI U PACCYKIACHUS ISl pEIIeHUs 3a/1a4;

5) yMmeHHe omepHpoBaTh IMOHATHUSMH: HATYpajJbHOE YHUCIO, IIEJI0€ YHCIIO,
OCTaTOK MO MOJYJIIO, PALlMOHAIBHOE YHUCIO, MPPAlMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHbIX, II€JIbIX, pPALUOHAJIBHBIX, JEUCTBUTEIbHBIX  YHUCEN; YMEHHE
UCIOJIb30BaTh; IPU3HAKU AEIMMOCTH, HAMMEHBIINNA OOIIMI AETUTENb U HaUMEHbIIIEE
oOmiee KpaTtHoe, anmroput™ EBkiuaa mnpu pemieHuHd 3adad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UITMOHHBIMU CHCTEMaMU CUHCIICHUS;

6) ymeHHe CBOOOAHO ONEPUPOBATh TOHSATHSIMH: CTEIEHb C  LEIBIM
MoKa3aTejieM, KOpPeHb HATypadbHOW CTENEHH, CTENeHb C PaldOHAIBHBIM
MoKa3zaTejeM, CTENeHb C JICWCTBUTEIbHBIM (BEIIECTBEHHBIM) TIOKa3aTelleM,
jorapudm Yucia, CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh  IOHATUSMH:  TOXIECTBO, TOXICCTBEHHOEC
npeoOpa3oBaHuE, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa YypPAaBHEHUN U HEPaBEHCTB,
PaBHOCUJIBHOCTh ~ YPAaBHEHHMM,  HEpPaBEHCTB U  CUCTEM,  pallMOHAJIbHBIC,
UppanoHaIbHbIE, HOKa3aTeNbHBIE, CTETICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUUYECKUE YpPaBHEHUS, HEPABEHCTBA M CHUCTEMbl; YMEHHME peIlaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMbI C TOMOIIbIO PA3JIMYHBIX IPUEMOB; pEIIaTh
ypaBHEHHs, HEPAaBEHCTBA W CHCTEMBl C TIapaMeTpOM; MPHUMEHSTh YypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI I pEIICHUS MaTeMaTHYeCKUX 3aJad ¢ 3a1ad W3
pa3IMYHBIX 00JacCTel HAYKH U peajbHOM KU3HMU;

8) ymeHne CBOOOTHO ONEPUPOBATH MOHATHAMU: rpaduk QyHKIMH, 0OpaTHas
GyHKUMA, KOMMNO3ULIMSA (YHKUMM, JTUHEHHas (QYHKOuUs, KBaapaThyHas (QyHKIMS,
CTeTleHHass (YHKIMS C IEIbIM T[OKa3aTeleM, TPUTOHOMETpUYecKkue (yHKIUH,
oOpaTHble TpUTOHOMETpUYeckue (QYHKUMU, TOKa3aTelibHas M Jorapudmuueckas
GyHKIIMK; yMEHHE CTPOUTh Trpaduku (YHKIHM, BBIOJHATH MPEoOpa30BaHUS
rpagukoB (QyHKIHMI; yMEHHE HCHOJb30BaTh Tpaduku GYHKIMN a7 W3y4YeHUs
MIPOLIECCOB M 3aBUCUMOCTEN MpPH PEICHUU 3a/1ay U3 APYTrUX YYEOHBIX MPEAMETOB U
U3 peaJbHOW >KM3HM; BBIpaKaTh (OpMyJaMH 3aBUCUMOCTH MEXIY BEIMYHMHAMU,
yMeHHE CBOOOAHO ONEPUPOBATh MOHATUAMM: YETHOCTh (DYHKLHHU, MEPHUOJUYHOCTD
(GYHKIIMKA, OTPAaHWMYEHHOCTh (YHKIIMHA, MOHOTOHHOCTH (YHKIHUH, DJKCTPEMYM
dyHKIMY, HanOOJIbIIIee U HAUMEHBIIIee 3HAUCHHS (YHKIIUU Ha TPOMEXYTKE;, YMEHHE
POBOAUTH HCCIIEIOBaHNE (YHKIIMU; YMEHHE HCIIONbh30BaTh CBOMCTBA M TpaduKH
GyHKUMHA Ui pelIeHHs] ypaBHEHUW, HEPaBEeHCTB M 3aJad C IapamMeTpaMy;
U300pakaTh Ha KOOPAMHATHOW TUJIOCKOCTHM MHOXKECTBA pEUICHUH YypaBHEHUH,
HEPaBEHCTB U X CUCTEM,;

9) ymeHwe CBOOOJHO OIEPUPOBATH IMMOHATHSAMH: TIOCJICIOBATCIBHOCTD,
apudmernyeckass  Mporpeccusi, TreoMeTpuyeckass Mporpeccus, OECKOHEUHO
yObIBaroIasi reOMETpUYECKasi MPOrpeccusi; yMEHHE 3aJaBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX (pOpMyT;



10) ymMeHue onepupoBaTh MOHATHIMHU: HEMPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI
rpadguka GyHKIUMU, TIEpBasi U BTOpas MPOU3BOJAHAS (DYHKIIMH, FEOMETPUUYECKHUN U
¢u3nyecKuil CMBICI TMPOU3BOAHOM, MEPBOOOpa3Has, OIpeneJeHHbI HHTErpa,
YMEHUE HaXOAUTh aCUMIITOTHI Tpadrika QyHKIMU; YMEHHUE BBIYUCIIATH IIPOU3BOIHbBIE
CYMMBbI, TIPOM3BENICHUSI, YACTHOTO U KOMIIO3ULIUUA (PYHKIIMA, HAXOIUTh YpaBHEHUE
KacaTedbHOW K TpaduKy (QYHKIHHM, yMEHHE HCIONb30BaTh MPOU3ZBOAHYIO s
MCCIIeIOBaHMs (DYHKIMMA, I HAXO0XKACHUS HAWIYYILIEro peuieHus B MPUKIATHBIX, B
TOM YHCJIE COLMAIBHO-d3KOHOMUYECKUX M (U3UYECKUX 3a7adax, JJIsl OmpeaesieHUs
CKOPOCTH U YCKOpPEHUS; HaxOIuUTh IUIOUAAUM W OO0BEMBl (QUIYp C TMOMOIIBIO
UHTErpana; MPUBOAUTH MPUMEPHI MATEMATHUYECKOTO MOJEIUPOBAHUS C MOMOIIBIO
nuddepeHIanbHbIX YPaBHEHUIH;

11) ymeHue omepupoBaTh MOHSATHSIMHU: KOMIUIEKCHOE YHCIIO, COIPSDKCHHBIC
KOMILIEKCHBIE YHUCJa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (opMma 3amucu
KOMILUIEKCHBIX 4YHCeNl (reoMeTpuuYecKasi, TPUTOHOMETpUYeCcKas U aireOpanveckas);
YMETh MPOU3BOJUTH apU(PMETUUYECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH PUMEPHI UCTIOIB30BaHUS KOMIUIEKCHBIX YHCEIL;

12) ymeHue CBOOOJHO OINEPHPOBATH MOHATHSIMHU: CPEIHEE apU(PpMETHUECKOE,
MeaMaHa, HauOoJIbIlllee U HaMMEHBIIIEEe 3HAUYECHUS, pa3Max, TUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE Uil  ONMCAaHWs  YHCIOBBIX  JAHHBIX; YMEHHE  HCCIEAO0BATH
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHHEM TrpapHUuecKUX METOJIOB U
AJIEKTPOHHBIX CPEJCTB; TIpaUUecKH HCCIEN0BaTh COBMECTHbIE HAONIOACHUS C
IIOMOILBIO MarpaMM PacCEUBaHUS U JIMHEMHOW PETrPECCUU;

13) yMeHue HaXOUTh BEPOSITHOCTH COOBITUI C MCIIOJIB30BAHUEM TPaPUUCCKUX
METO/IOB; MPUMEHATh JI pelIeHUs 3a1ad (OpPMyIbl CIOXKEHHS U YMHOXEHUS
BEeposITHOCTEH,  (opmyly  TOJHOM  BeposiTHOocTH,  (Qopmyny  bepHymm,
KOMOUHaTOpHBIE (aKThl U (POPMYJIbI; OLICHUBATh BEPOSTHOCTU PEATHHBIX COOBITHH;
YMEHUE ONEepUpOBaTh MOHATHSMHU: ClOy4dailHas BEJIMYMHA, pacIpeselieHue
BEPOSITHOCTEW, MAaTEMAaTUYECKOE OKUAAHKE, TUCIIEPCUSl U CTaHJAPTHOE OTKJIOHEHHE
CIly4ailHOM BeNWYMHBI, (YHKIHMH paCHIpEeAesieHHs] M IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO W HOPMAJIBHOI'O PAaCIpeNesICHNi; YMEHHE HCII0NIb30BaTh CBOWCTBA
U3YYECHHBIX PacHpeAesIeHUN I PELICHUs 3a]1a4; 3HAKOMCTBO C IOHATUSMH: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEI0BAaHUMN; YMEHNUE TPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B IPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;

14) ymeHure CBOOOJHO ONEPUPOBATH MOHATUSMH: TOYKA, MPSIMasi, TIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKAN YroJ, ABYTPAHHBIN Yroj, TPEXTPAHHBIN YIrol,
nepeceKarolrecs, napajielibHble U CKpPElIMBAOIIUecs NpsMble, NapajyieIbHOCTh U
MEPHEHANKYIJIAPHOCTD MPSMBIX U INIOCKOCTEM, YroJl MEXAY MPSAMBIMH, YIOJl MEXIY
PSAMOM M IJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSAMM; YMEHHE HCIOJIb30BaTh IMpPHU
pelIeHnr 3aja4y u3y4dyeHHbIe (PaKThl U TEOpEMBbl IJIAHUMETPUU; YMEHHE OLCHUBAThH
pa3Mepbl OOBEKTOB B OKpYKAIOIIEM MHpPE; yYMEHHUE ONEpUpPOBATh MOHATUSIMHU:
MHOT'OIPAHHHMK, CEYEHHE MHOTOIPDAHHMKA, IPABWJIBHBIA MHOIOTPAaHHUK, IPU3Ma,
nupaMuja, (urypa M MOBEPXHOCTb BpallleHUs, LMIUHAP, KOHyC, miap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHHs KOHYCca W LMJIMHAPA, NapajulesIbHbIE OCH WIIA
OCHOBAaHMIO, CEUYECHME IIapa, IMJIOCKOCTb, Kacaromasics chepbl, UUIUHAPA, KOHYCA;
YMEHHUE CTPOUThH CEUEHHE MHOIOTpaHHUKA, U300pa’kaTb MHOTOIPAHHUKHU, QUTYPHI U



MOBEPXHOCTH BpAILIEHUS, UX CEUYECHHs, B TOM YHCIE C MOMOIIBIO 3JIEKTPOHHBIX
CPElICTB; YMEHHE MPUMEHSTh CBOMCTBA T'€OMETPUYECKUX (UTYP, CAMOCTOATEIHHO
(GopMyTHUpPOBATh OMPEEICHUS U3YYaeMbIX (PUTYp, BEIIBUTAaTh THUIIOTE3bI O CBOMCTBAaX
U TpU3HAKaX T€OMETPHUECKUX (Uryp, 000CHOBHIBATH WJIM OMPOBEPraTh UX; YMEHUE
OPOBOANTH KiaccupUKaAMioo (uryp Mo pasiauyHbM NpU3HAKAM, BBITOIHSITH
HE0OXOAMMBIE TOTIOJTHUTENBHBIE TOCTPOEHUS;

15) yMeHue CBOOOJHO OIEPUPOBATH MOHATHUSAMU: ILIOMAAL (DUTYPBI, 00BEM
Gurypsl, BeIM4YMHA yTria, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKIY
OPSIMBIMHM, PACCTOSHHE MEXAY IUIOCKOCTAMHM, IUIONaab cdephl, IUIOmaab
NOBEPXHOCTH  NUPAMHIBI, TpPU3MbI, KOHyca, UWIMHApa, 00beM  KyoOa,
IPSIMOYTOJILHOTO TMapajuleienuIeia, MUpaMuibl, IPU3MbI, IMJIMHIPA, KOHYCa, 1I1apa;
YMEHHE HaXOJUTh OTHOILLIEHHE 00bEMOB NOJIOOHBIX (UTyYD;

16) ymeHue cBOOOJHO ONEPUPOBATH MOHATUSMU: JBIDKEHHE, MapauICIbHBIN
MIEPEHOC, CUMMETPHUSl Ha IUIOCKOCTU UM B MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUe
mo00us, NoJ00HbIE PUTYPBI; YMEHUE PACIIO3HABATH PAaBHbBIE U MOAOOHBIE (PUTYPHI, B
TOM 4HCJI€ B TPHUPOAE, MCKYCCTBE, AapXUTEKTYpEe; YMEHHE HCIOIb30BaATh
r€OMETPUYECKUE OTHOILIECHHUS, HaXOJUTh F€OMETPUUYECKUE BEIMYMHBI (JJIMHA, YTOJI,
IJI0IAb, O0BEM) MpPHU PEHICHUH 3aJad M3 JIPYyrux Yy4eOHbIX MNPEIMETOB U U3
pEAIbHOM KU3HU;

17) ymeHune CBOOOJHO ONEPHUPOBATH MOHSATHAMHU: MPSIMOYTOJbHAS CHUCTEMa
KOOPAWHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpa Ha YMCJO, Pa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalsIpHOEe
POU3BEIACHUE, BEKTOPHOE NPOU3BEIACHUE, YroJl MEXIy BEKTOPaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIA U KOOPAWMHATHBIA METOJ JJIS PELICHHUS T€OMETPUUYECKUX
3a/1a4y U 3a7a4 APYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITHIMU: MaTpuiia 2x2
1 3X3, ONpeAeTUTeNb MaTPHULIbI, TEOMETPUUECKUN CMBICT OMIPEICTUTEIS;

18) ymeHHMEe MOIEIMPOBATH pealibHbIC CHUTyallMd Ha s3bIKE MaTEMaTHKH,
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbI MO YCIOBUIO
3aJlauM, MCCIIEI0BaTh MMOCTPOCHHbBIE MOJIEIH C UCIOJIb30BaHUEM ammnapara ajareopsl,
UHTEPIPETUPOBATh MOJYUYEHHBIH pE3yJIbTaT; CTPOUTh MATEMaTUYECKHE MOJEIU C
MIOMOILIbI0 T€OMETPUYECKUX TMOHATUA W BEJIWYMH, pelIaTh CBSA3aHHbIE C HUMU
PaKTUYECKUE 3a/1aud; COCTABJSATh BEPOSITHOCTHYIO MOJEIb M MHTEPIPETUPOBATH
NOJIYYCHHBIN PE3yNbTaT; pellaTh NPUKIAIHbIEC 33a4l CPEICTBAMUA MATEMAaTHUYECKOTO
aHajn3a, B TOM YUCJIE COUATbHO-3KOHOMUYECKOTO U (PU3UUECKOr0 XapaKkTepa;

19) ymeHue BbIOMpaTh MOAXOIAIINN METO JJIs PEUICHUS 3aJa4u; IOHUMaHUE
3HAUUMOCTM MAaTE€MAaTUKU B U3YYEHUU NPHUPOAHBIX M OOLIECTBEHHBIX IMPOIECCOB U
SBJICHUW;, YMEHUE paClO3HaBaTh MPOSIBJIEHHWE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITHM POCCUHMCKOM U MHUPOBOMU
MAaTEMATUYECKON HAYKH.



Ilpogpeccuonanvnan HAnpaeIennocms yueonoi OUCHUNTIUHBL
«Mamemamuxa» TipeanonaracT IejieHaNpaBIeHHOE NMPUMEHEHUE MeIarornyecKux
CpEICTB, OOECHEYMBAIOIINX HE TOJBKO (OPMUPOBAHHME Yy OOYyUaIOIIUXCS 3HAHUM,
YMEHUM, HABBIKOB 0 Y4YEOHOW AMCLMIUIMHE, HO M Pa3BUTHE MHTEpPEca K JaHHOM
npodeccuu WM CHEeNHaIbHOCTH, IIEHHOCTHOE OTHOIIEHHUE, MPOECCHOHATBHBIX
Ka4yeCTB JINYHOCTHU OYAYIIETo CIeHaINCTa.

B pe3ynbrare ocBOEHUS MPOrpaMMBbI MO0 yueOHOU nuciuruinae «MaTemaTukay
y o0y4arornierocs: GOpMHUPYIOTCS 0OIIME KOMIIETCHTHOCTH:

1.4. Koiu4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl y4eOHOM TN CIUNJIMHBI:
MakcuManbHOM y4eOHOM Harpy3Kku odyuatormierocs: 252 4yaca, B TOM YHCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 234 daca;
sKk3ameH 12 gacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCIHUATLIUHBI

2.1. O0bem yueOHOI TMCHUIJIMHBI M BU/IbI YU4eOHOii padoThl

Bun yueOHo# padoThl
( B.T.4. mpodrecCHOHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME)

O0BeM yacoB

MaxkcumaJjibHasi ydeOHasi HAarpy3ka (Bcero 1o nporpamMme JuCUHILIAHBI) 252
Oobs13aTesIbHAs AyIUTOPHAS y4eOHAs1 HATPY3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIINH, YPOKHU 214
U3 HUX NPOPeCCUOHATLHO-OPUECHMUPOBAHHOE COOEPIHCAHUE 16
IIPaKTUYECKUE 3aHIATUS 20
U3 HUX NPOPeCcCUOHATLHO-OPUEHMUPOBAHHOE COOEPAHCAHUE 10
KOHCYJIbTaIlH 6
[TpomesxyTounas arrecranus B popme: 12

| cemectp — ndx; Il cemectp — sx3amen
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2.2 TemaTuveckuii miaH u coaepxxkanue yueonoii nucunmiannbl 0J1.03 MatemaTtuka

HaumenoBanue Conep:xaHue yueOHOIo MaTepuaJa, 1adopaTopHbie U O0bem YpoBeHb Koapbl koMnereHumii,
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOsITeJIbHAsI padoTa 4yacos OCBOEHHUS ¢hopmupoBanuio
o0yuamiierocs, Kypcopasi padora (IIpoeKr) (eciu npedycmompenst), KOTOPBIX
HHbIE BUAbI YUeOHOI padoThl B COOTBETCTBUM € YUEOHBIM IJIAHOM Crmocoo0cTByeT
(B T.4. mpodeccHoOHATBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaAHUE) 3J1eMeHT
NPOrpaMmbl
1 2 3 4 5
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOI 1IKOJIbI 20 JluunoctHbIE,
Tema 1.1 Conep:xanue yueOHOT0 MaTepuaJia 4 MeTaIpeaMETHBIC U
Hean H 3aga4u | [lens v 3a7aun MaTeMaTUKU TIPU OCBOCHUU CIEIIUATBHOCTH. 4 1 MPEIMETHBIC
MaTeMATHKHU npu | YnucnoBeie MHOXecTBa. Apu(pMETHUYECKHE ONEpallii Ha YHCIOBBIX KOMIIETEHIINH B
OCBOEHHUH MHOKecTBaxX. JlefcTBUS Hall MOJOKUTEIbHBIMU U OTPHUIATEIHLHBIMU COOTBETCTBHUH C
cnenuajbHocTH. Ymcaa | yucinamu, ¢ OOBIKHOBEHHBIMH U JECATUYHBIMH Ipo0siMu. JlecTBuUs cO ®I'OC cpennero
U BbIYHCJIEHUS CTeNeHsIMH, (POPMYITBI COKPAIICHHOTO YMHOXKEHHS. o0miero oopazoBaHus,
Tema 1.2 Conep:xanue yueOHOro MmaTepuajia 6 YTBEP>KI€HHOTO
YpaBHeHust U | YpaBHeHus. Bunasl ypaBHeHui (JIMHEWHbIE, KBaJpaTHbBIE, APOOHO- 4 1 [IpHUKa3oM
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHcTBa. (JinHEiHBIE, Munucrepcrsa
KBaJ[paTHbIE, JPOOHO-THHENHHBIE), CIOCOOBI MX PEIICHUS. 00pa3oBaHus U HAYKH
IpodeccnonaiLH0-0pHEHTHPOBAHNOE COJIePKAHME: HAXOXKICHUE 2 P® ot 17.05.2012 Ne
HEU3BECTHOM BEIMYMHBI B TPAKTUKO-OPHEHTHPOBAHHBIX 3ajiadax 413
COLMATbHO-9KOHOMHYECKOTO TPODHIIS
Tema 1.3. Conep:xanue yueOHOro MmaTepuajia 2
IMonsTue npouenra. | [Touarue mnponenra. IlpocTele NPOLEHTH, pa3HblEe CIOCOOBI X 2 1
IIpoueHnTHbIE BbruuciieHHsl. OCHOBHBIE COOTHOIIEHHSI HAa TIPOLEHTHBIE PAaCUETHI.
BBIYHCJICHHS. Haxoxaenune mpomeHTa OT 4YHWClIa W 4YHclIa 10 €ro IMPOILEHTY.

CocTtaBneHue MPOLUEHTHOTO OTHOIIEHUS.

HQOQGCCHOH&HLHO-OQI/IeHTI/IQOBaﬂﬂoe COACPKAHUE: TIPOLUCHTHI B

3aJjauyax COLUAIBbHO-3KOHOMHUYECKOro Mpopuiis
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Tema 1.4. Conep:xanue yueOHOro MmaTepuajia 4
IIpouenTHbIC IIpoctble u cnoxHbie npoueHTbl. Dopmysia HAYMCIEHUS «CI0XKHBIX 2
BbIYMCJICHUS B | IPOLIEHTOBY», (OpMysa IPOCTOTO MPOIEHTHOro pocta. IIporneHTHbIe
npogecCHOHANBHBIX BBIYUCIICHHS B IPO(ECCHOHATIBHBIX 3ajauax
3agavax IIpakTyeckoe 3ansitue Ne 1 IIpocToii U CIIOKHBIN IPOLIEHTHBIN 2
pocT.
IlpodeccroHaIbHO-0PHEHTUPOBAHHOE COICPXKAHUE. ITPUMEHEHHUE
JIpo6eil 1 MPOIEHTOB ISl pellieHus 3a]]a4 YKOHOMUYECKOT0 MPOouIIs
Tema 1.5 Conep:xxanue yueOHOro MaTepuaJia 4
Yuciia M BBIYHCICHHSA. | Bpuncnenus W npeoOpa3oBaHus. YpaBHEHMS U HEPABEHCTBA. 2
YpaBHeHnus 4 | HaxokaeHue npoLeHTa OT Yucia U YUCIa 10 €ro IPOLEHTY.
HEPaBEHCTBA. IIpakTnyeckoe 3ansitie Ne 2 YpaBHEHUS M CHCTEMBbI ypaBHEHUH. 2
ITpoueHTsI. HepasenctBa. Mcnonb3oBanue cBOMCTB M rpadukoB GYHKIUH mpu
Pewenne 3anay. peLIEHNN YpaBHEHUHN U HEPABEHCTB.
IlpodeccroHaILHO-0PMEHTHPOBAHHOE  COEDPKAHME:  IPAKTHKO-
OpPHEHTHPOBAHHBIE TEKCTOBBIE 3aJa4M COLMAIbHO-3KOHOMHUYECKOIO
npoduiis
Paznen 2. Kopumu, crenenu u Jjorapugmsl. CTeneHHas, nokasarejbHas u Jorapupmuyueckas 44
GyHkunmn
Tema 2.1 CsoiicrBa | Cogep:kanue yueOHOro Mmarepuajia 4
CTeNeHu ¢ | Crenenp ¢ IpOM3BOJIBHBIM JACHCTBUTEIBHBIM NTOKa3areneM. CBoicTBa 4
PALMOHAIBHBIM M | CTEIIEHU C JIEUCTBUTENBHBIM MOKa3areneM. [loHaTHe crenenu ¢
AEHCTBUTEIbHBIM paloHaIbHBIM NOKa3aTesneM. (CBOMCTBAa CTENEHU C PAaLMOHAIBHBIM
NMOKa3aTeJsIMH. MTOKa3aTeJIEM.
Tema 2.2. Kopuu | Coaepsxanue y4eOHOro Mmarepuajia 4
HATYpaJbHO# cTreneHu U3 | [loHsTre KopHS n-oi cTeneHu U3 AelcTBUTENbHOrO yucia. CBoiicTBa 4

4YHCJIAa M MX CBOMCTBA.
IIpeoOpa3oBanue
BBIPAKEHUH ¢ KOPHAMM
N-oii cTeneHu

KOpHsI n-oi creneHu. CBsA3b KOPHSA N - U CTENEHW U palMOHaIbHON
crenenu. [IpeobpazoBanue uppaoHaIbHbIX BhIpAKEHUN

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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Tema 2.3. CreneHHas
dyHkuus, ee cBoiicTBa.
Penrenne

Conep:xanue yueOHOro MmaTepuajia

Crenennsle (yHKIMHU, UX CBOiicTBa U rpaduku. Pyukuun y = /X , ux
cBoiictBa M rpaduxu. HppanuoHanbHble ypaBHEHHs, COJEpKaIlUe

HPpPallMOHAIBHBIX ONMH pamukan. MppanuoHaabHbIE ypaBHEHHS, cojaepikaiue Ooliee
ypaBHeHHUi OJIHOTO pajuKana U paauKaiabl ¢ Pa3HBIMU MOKa3aTeJIIMUA KOPHI.
PaBHOCWIBHOCTB UPPALMOHAIIBHBIX YPABHEHUN. METObI UX pEIIEHUS.
Tema 2.4. | Conepxanue yueOHOIo MaTepHaJia
IlokazaTenbHas OnpeneneHue nokazareJbHON (GYHKLIUU U €€ CBOMCTBA. 3HAKOMCTBO C
(ynknus, ee CBOMCTBA. | MPUMEHEHHWEM TIOKa3aTeNbHOW (yHKIMH. PemeHne mnoka3aTenbHBIX
IloxazaTenbHbBIE YPaBHEHUU METOJOM ypaBHUBAHHUs I10KA3aTEICH, METOAOM BBEICHUSA
YPaBHEHUS U | HOBOW NEPEeMEHHOH, (PYHKINOHATBHO-TPA(QUIECKIM METOJIOM.
HepaBeHCTBA Pemenue npocTeimmx nokas3aTeabHbIX HEPABEHCTB.

IIpodeccoHATbLHO-OPUEHTHPOBAHHOE ColcpKaHue:
OKOHOMHUYCCKHUEC PACUYCTBI C IPUMCHCHUCM noKa3aTelIbHOM! (I)YHKLII/II/I

Tema 25. Jlorapudm

Conep:xxanue yueOHOT0 MaTepuaJia

Jlorapupm  uymcna. OcHOBHOE  JIOrapu(PMHUUYECKOE  TOXKAECTBO.
Boruncnenue norapugma no omnpezgeneHuto. CBoiicTBa JIorapuQmos.
Hecatuunble U HaTypanbHble Jorapu¢msl. [IpaBuna nelcTBHil c
norapupmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.

YyHCaa. CpoiicTBa
Jorapugmos

Tema 2.6.
Jlorapudpmunyeckasn
(pynkuus, ee ceoiicTpa.
Jlorapudpmuueckue
YpaBHEHHs,
HEPaBEHCTBA

Conep:xxanue yueOHOT0 MaTepuaJia

Jlorapudpmuueckass  ¢yHkius u ee  cBoiictBa.  [lonsarue
Jgorapugmuueckoro ypaBHeHus. Ormepauus mnoTeHIUpoBaHus. Tpu
OCHOBHBIX  METO/JAa  pElIeHUs  JIOTapU(PMUUYECKHX  YpaBHEHUM:
(GyHKUIMOHATBHO-TpAQUUECKH, METOJ MNOTEHIHMPOBAHUS, METOA
BBEJICHUS] HOBOM mepemeHHoOM. Ilpocreiimue norapupmMuyeckue
HEpaBEHCTBA.

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413

Tema 2.7 Jlorapudpmbl B
NpHUPoOJie U TEXHUKE

Conep:xanue yueOHOro MmaTepuajia

[Tpumenenue norapudma. Jlorapudmuueckas crnupanb B npupoje. Ee
MaTeMaTUYECKHUE CBOMCTBA.

13




Tema 2.8 Pemenue

Conep:xanue yueOHOro MmaTepuajia

3ajad. Crenennas, | CrerneHHas, nmokasarteinbHas U jorapudmuueckas GpyHkuuu. Permenue 2
NnoKa3aTeJbHast d | yPaBHEHHUH U IPOCTEUIIINX HEPABEHCTB
Jorapudmuyeckas IIpakTuyeckoe 3ansaTue Ne 3 Vccnenoanue ¢ynkiuu. [Toctpoenue 4
byHxkuuu U 1peobpa3oBaHus rpadukoB (QYHKIMI C HCHOIB30BAHUEM UX
CBOMCTB.
Pazjnen 3. OcHoBbl TpuroHoMeTpuu. Tpuronomerpuyeckue pyHKIUN 30
Tema 3.1 Copaeprxanue y4eOHOro MmarepuaJia 4
Tpuronomerpuyeckune Paguannas mepa yrna. IIoBOpOT TOYKHM BOKpYr Hayajga KOOPAMHAT. 4
pyHKunu Omnpenenenne cuHyca, KOCHHYCA, TaHTe€HCa M KOTAHTeHCA. 3HAKH
NPOU3BOJIbHOI0 yIiIa, | CUHyca, KOCHHYCa, TAaHI'€HCa M KOTAHI'€HCa IO YETBEPTSIM.
ymciIa 3aBHCUMOCTBH MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM
OJIHOTO U TOTO XK€ yria
Tema 3.2 Ocunosuble | Cogep:kanue yueOHOro MmaTepuajia 6
TPUTOHOMeTPHYeCKHUe OCHOBHBIE TPUTOHOMETPHUYECKHE TOXIAeCTBA. DOPMYIBI CIIOKEHUS. 6
TOK/eCTBA. CuHyc, KOCHHYC, TaHT€HC M KOTAHT'€HC YIJIOB o M — o. Dopmyisl
IIpeodpa3oBanus npusenaeHus. Popmyinsl J1BOHHOTO yria. @opmyIibl TOJIOBUHHOIO YIJIA.
npocTeimux [IpeoOpa3oBaHue CyMMbl  TPUTOHOMETPUYECKMX  (GYHKUUH B
TPUTOHOMETPHYECKHX npoussenenue. [IpeodbpaszoBanne mponsBeIeHNs] TPUTOHOMETPHYECKIX
BbIPaKEHM . GyHKIM B CyMMY.
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia 6
Tpuronomerpuyeckue OO6nacTh onpeneneHns ¥ MHOXKECTBO 3HaYEHUH TPUTOHOMETPUUECKUX 4
¢pyHkuuu, ux cBoiicrBa M | QyHKIUH. YérHoCTs, HEYETHOCTD, [IEpUOAUYHOCTH
rpagpuxku TpUroHoMmerpuueckux QyHkuuid. CBoiicTBa U rpapuku QyHKIHUN y =
COS X, Y = sin X, y = tg X, y = ctg x. Cxarue u pactsokeHue rpagukos
TpuroHoMmerpuueckux  ¢ynkmnuil.  [IpeoOGpasoBanue  rpaduxos
TPUTOHOMETPUUYECKUX (PYHKLIUH.
IlpodeccronanbHO-0PHEHTHPOBAHHOE coJ/iepKaHue: 2

UCTIONb30BaHNE TpapuKOB (YHKIMI NP HM3YyYEHUH TMPOILECCOB H
3aBUCHUMOCTEH, ITPU PEMICHUU 3a7a4 U3 PEATbHOM KU3HU

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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Tema 3.4 OOparHble

Conep:xanue yueOHOro MmaTepuajia

I

TPUTOHOMETPUYeCKHUe ApKCUHYC, AapKKOCHHYC, AapKTaHI€HC M apKKOTaHI'€HC YHucIia. 4
(pyHKkuuun OO6parHble TpuroHOMeTprudeckrue GyHKuuu. VX cBoiicTBa U TpaduKH.
Tema 3.5 Coaeprxanue y4eOHOro MmarepuaJia 6
Tpuronomerpuyeckue VYpaBHeH#e COS X = a. YpaBHeHue Sin X = a. YpaBHeHue tg X = a, ctg X 6
YPaBHeHHS U | = a. Pemenue TpUroHOMETpUYECKUX YPABHEHUH OCHOBHBIX THIIOB:
HEepaBeHCTBa IPOCTEHIINE TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOJAIIMECH K
KBaJIPaTHBIM., PEIIaeMbIe Pa3I0KEHUEM Ha MHOKUTENH, OJHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tema 3.6 Pemenue | Conep:kanue yueOHOro Mmarepuajia 4
3ajad. OcHoBbl | [IpeoOpazoBanne  TPUTOHOMETPUYECKUX  BbIpakeHUH. Pemienue 2
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX ypaBHEHUN M HEPABEHCTB, B TOM YHUCIE C
Tpuronomerpuyeckue MCII0JIb30BaHNUEM CBOMCTB (PyHKLIMMH
byHxkuuu IIpakTuyeckoe 3ansaTe Ne 4 OCHOBHbIE MOHATHS TPUTOHOMETPHUHU. 2
OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXKIECTBA. Pelienue 3anau
Pa3nes 4. DneMeHTHI TEOPUM BepOSITHOCTeH
Tema 4.1 CoOritre, | Copep:kanue y4eOHOro MaTepuajia 8
BEPOSITHOCTD COOBITHA. | DJIeMEHTH KOMOMHATOPHUKH (pa3MEIlleHNUs, IEPECTAHOBKU, COYCTAHUS). 8
Cnoxenne u ymHoxeHue | CoObiTus. Buabl coObiTrii. Kiaccuyeckoe ornpejeneHne BEpOSITHOCTH
BEPOATHOCTEN coObITus. Teopembl CI0KEHUsT BEPOATHOCTEH. Y CIIOBHAs! BEPOSTHOCTD.
3aBUCHMbIE U HE3aBHCHMbIE COOBITHA. TeopeMbl YMHOMKEHUS
BEPOSTHOCTEH. BbIunciieHne BepoOsSTHOCTH COOBITHS C NMPUMEHEHUEM
dbopmyn koMmOuHartopuku. PemieHne 3amadu  Ha  KIIACCHYECKOE
OIpeZieNIEHNE BEPOSTHOCTU. PerleHne 3aad Ha TEOPEMBI CIIOKEHUS U
YMHOXEHUS BEPOSITHOCTEN.
2 cemecTp
Tema 4.2 BepositHocTh B | Coaep:kaHue yueOHOI0 MaTepuasia 6
HPOQECCHOHANLHEIX OTHOCHUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH.
3afavax Craructuueckoe onpenesnenrne BeposiTHOCTH. OlieHKa BEpOSTHOCTU
COOBITHS
IIpakTuyeckoe 3ansiTue Ne 5 PemeHune mnpakTuueckux 3aaad Ha 2

HAaXOXKIACHUC BCPOATHOCTU COGBITI/IH U YHUCIIOBBIX XapaKTCPUCTUK
JIUCKPETHOM CITy4ailHO BEJTMYUHBI.

IlpodeccroHaATLHO-0PHMEHTHPOBAHHOE Co/lep:kaHue: BeposSTHOCTh B

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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\ 3a/1ayax COIMaIbHO-3KOHOMHUYECKOTO PO

Pa3nes 5. Ilpon3BoaHasi u nepBoodpasHas GyHKIUH 50

Tema 5.1 Copaeprxanue y4eOHOro MmaTrepuaJia 8

ITocaenoBarensHoOCTH. YuciioBble MOCIEAOBATEIPHOCTH: OIpPEAeIeHne, CIOCOOBbI 3a/aHus, 8 JIn4aHOCTHEIE,

IonsiTne npenena BUAbl. ApudmMernueckas ¥ T€OMETPHUECKasi MPOTPECCUU, UX CYMMBI. MeTanpeIMETHbIE U
[TocnenoBarenbHOCTh  Kak  (YHKIMS HATypajlbHOIO  apryMeHTa. peMETHBIE
CymMupoBaHHe TIOCIENOBaTeNbHOCTEH. beckoHeyHo Oonpmme u KOMIIETEHIINH B
0ECKOHEUHO MaJible  BEJIMYUHBI. [TonsiTne 0 npezene COOTBETCTBUHU C
nocneaoBarenbHOCTH. [loHATHE Tipenena GyHKIMU B Touke. OCHOBHOU ®I'OC cpennero
cnoco0 BbIYKCIIEHUs npeaesoB. [ToHsTHe HeonpeaeIeHHOCTH. ob1iero oopazoBaHus,

Tema 5.2 Ilonsitue Copaepxxanue yueOHOT0o MaTepuaJia 6 YTBEPKAECHHOIO

Npou3BOAHOI. POPMYJIbI | [Tpupamienne  aprymMeHTta.  IlpupamieHme — (GyHKIMH.  3ajaun, 6 [IPUKa3OM

H npaBujia NPUBOSAIINE K MOHATUIO NMPOU3BOAHONU. OmnpeneneHue nporu3BOAHOM. Munucrepcrsa

nuddepeHunpoBaHus Anroputm OTBICKaHUS IIPOU3BOHOM. DopMyiIbL 00pa3soBaHNs M HAYKH
muddepennupoBanus. [lpapwia nuddeperupobanus. [IpousBoanbie P® or 17.05.2012 Ne
BBICHINX TTOPSIJIKOB. 413

Tema 5.3 | Conepskanue y4eOHOT0 MaTepuaa 6

I'eomeTpuuyeckuii U | ['eomerpuueckuil 1 ¢pu3NUECKUN CMBICI MPOU3BOAHON. OrmpeneneHue 4

Ppusnueckmii CMBICJI | KacaTesbHOM K rpaduKy QpyHKIMH. AJITOPUTM COCTABIICHUS YpaBHEHHS

NPOH3BOIHON KacaTenbHOM K rpaduxy ¢pyHkiun y=f(x). Haxoxnenue ckopoctu nis
npoiiecca, 3aJJaHHOro (OopMyJIOi U rpapuKOM.
IIpodeccronanbHO-0PHEHTHPOBAHHOE cojiepkaHue: 2
HSKOHOMHMYECKUI CMBICI TPOM3BOJHON, HCHOJIb30BAHUE IOHATHUS
IIPOU3BOJHON B 3KOHOMHKE.

Tema 5.4 TIlousitue o | Coagep:kanue yueOHOro MaTepuasia 8

HENPEPLIBHOCTH [Tonstre HenpepsiBHON GyHKIMKH. CBOWCTBA HENPEPHIBHON (YHKIMH. 8

$ynxumnn. MeTton | Cpysp, mexay HenmpepbIBHOCTBIO B A dEPEHIMPYeMOCTBIO (DYHKIIH

HUHTEPBAJIOB B TOUKE. AJITOPUTM PENIEHNS HEPABEHCTB METOIOM HHTEPBAJIOB.
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Tema 5.5. UccaenoBanue

Conep:xanue yueOHOro MmaTepuajia

GynKumit M NOCTPOEHME 'Bo;nacranye 1 yopBaHMe (YHKIMH, COOTBETCTBHE BO3PACTAHMS W 6 JIAqHOCTHEIE,

rpagukos. yObIBaHUs (QYHKIMM 3HAKy IIPOU3BOIHOM. DKCTpeMyM (YHKIHH. MCTATPCAMCTHBIC 1
3amayy Ha MakCUMyM M MUHUMYM. BBIyKIOCTb, BOTHYTOCTb, TOYKH TIPEAMCTHLIC
nepernba. ANTOPUTM UCCIEIOBaHHUS (PYHKIIUU M TIOCTPOCHUS €€ KOMIICTCHIIINN B
rpadyKa ¢ HOMOIIBIO TPOU3BOIHOIA. COOTBCTCTBHH C

Tema 5.6 Haxoxaenne | Cogepxkanne y4eGHOro MaTepuaa 4 ®I'OC cpennero

ONTUMAJILHOIO Haumenbmiee u HauOomnbliee 3HaueHue QyHkuuu. [IpumeHnenue 2 obwero obpasosanus,

pe3y/bTaTa ¢ NOMOIIBIO | IPOM3BOMHOW JUISI  OTHICKAHMS HAWOOJBIIET0 M  HAMMEHBILETO YIBEPACICHHOTO

NMPOU3BOJTHOM B | 3HAYCHUI HENPEPHIBHOW ()YHKITUU HA OTPE3KE. TIpHKa3soM

NMPAaKTHYECKHUX 3a/1a4axX IIpakTuyeckoe 3ansaTue Ne 6 [TocienosarensHoctu. [IpousBoanas. 2 Munncrepersa
IlpodreccrnonanbHO-0PUEHTHUPOBAHHOE CONEPKAHNE. HAXO0XKJICHUE 00pasoBaHMA 1 HayKn

P® o1 17.05.2012 Ne

ONTUMAJIBHOTO Pe3yJbTaTa B 3ajjauax COLUAIbHO-3KOHOMHUYECKOIO 413
npous.

Tema 5.7 Conep:xanue yueOHOT0 MaTepuaJia 4

IMepBooOpa3nasn [TousiTue mepBooOpa3Hoit W wuHTerpana st  Qyskiun  Y=Ff(X). 4

pysxkumun. Heonpenenennsiii wunterpan. Tabmuma wuHTerpanoB. CBolicTBa

Heonpenesennbiii HEOolpeeNeHHbIX MHTErpajioB. V3yueHue mpaBuiia BbIUMCICHUS

HHTErpaJ nepBooOpa3zHoil. Berunicienne HeonpeaeIeHHbIX HHTErpaloB.

Tema 5.8 Onpenenennsniii | Coaep:kanue yuedOHOro MmarepuaJia 4

HHTErpaJ. ®opmyaa | [lonstue onpenenénHoro nHTerpana. I'eomerpuueckuii U pusnueckuit 2

Heblorona — Jleii0Huna. | cMbicl  ompenesnieHHoro  uHrerpana. CBoiicTBa  ONpeeNeHHbIX

Iliomans MHTETpajJoB. BbluuciaeHne OmnpeaeiaeHHblx HHTerpaioB. Popmyna

KPHUBOJIMHEHOM Heiorona — JleiiOHuna. Pemienue 3agay Ha NpUMEHEHUE WHTErpaia

Tpamnenum. JUISI BBIYUCIIEHUS TUTOIAAN KPUBOJIMHEWMHON TpanelyH.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojiep KaHue: 2
SKOHOMMYECKUN CMBICI ONPEEIIEHHOT0 HHTErpasa.

Tema 5.9 Pemienue | Conep:xxanue yueOHOTro MaTepuaJia 4

3aga4. [IpousBoaHas u ®opmynsl U npasuia auddepenunposanus. Mccnenopanue GyHKun 2

nepsoodpasHasi C TOMOIIbI0 Npou3BogHON. Hambospiiee M HauMeHblee 3HAUCHHS

(pynkuun. ¢bynkuuu. Beraucnenue nepsoodpasnoii. [lpumenenue nepBooOpazHoii
IIpakTuyeckoe 3ausitue Ne 7 [lepBooOpasznas u unrerpair. opmyia 2 b

Hgerorona-Jleiioauma.
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Pa3nen 6. Koopaunarsl 1 BeKTOPBI B mpocTpaHcTBe. [IpsiMble 1 MJI0CKOCTH B MPOCTPAHCTBE.

34

Tema 6.1. OcunoBunie | Conep:kanue yueOHOro MaTepuaJia 6
NOHATHSA cTepeoMeTpuu. | OCHOBHBIE NOHATHUS cTepeoMeTpuu. Touku, HpsMble M IUIOCKOCTU 6
Koopaunartel n BeKkTOpBI | (ciocoObl  3amanusi). [IpsMoyronpHas cucTeMa KOOpAMHAT 1
B IPOCTPAHCTBE npoctpancTBe. Bekropsl B mpocTpaHcTBe. Dopmysna pacCTOSHUA
MeXy IByMs ToukaMmu. JlnmHa Bekropa. Buasl Bektopos. Iloctpoenune
BEKTOpa B CHCTEME KOOpAuHAT. JIMHEHbIe Ollepaluy HaJl BEKTOpaMU
(YMHOXXEHHE BEKTOpa Ha YUCIIO, CI0XKEHUE U BBIYMTAHUE BEKTOPOB).
CkangpHoe npousBesieHHe BeKTopoB. IIpocreiimue 3anaun B
KOOpAMHATAX.
Tema 6.2. [Ipamasi u Conep:xanue yueOHOT0 MaTepuaJia 6
IUIOCKOCTH B OcHoBHBIE CBOWCTBA INIOCKOCTH. B3anMHOE pacrnoiokeHne NpsMbIX B 6
NPOCTPAHCTBeE. npoctpanctse. [lepecekaromyecs, napaiesibHble U CKPEIIUBAIOIINECS
IpsIMBIE. VYron MEXIY PSIMBIMU B IIPOCTPAHCTBE.
IlepnenauKyIsIpHOCTD NPAMBIX. Pacionokenne npsMbIX U INIOCKOCTEN
B npocrpaHcTBe. Touka IepecedeHuss MpsAMOM M  IUIOCKOCTH,
MPUHAJJIEKHOCTh NPAMOM TI0CKOCTH. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypsl.
Tema 6.3. Conep:xxanue yueOHOT0 MaTepuaJia 6
IMapajsienbHOCTH [TapamnensHple mpsAMas | IUIocKOCTb. Ompenenenue. IlpusHak. 6

NPSAMBIX, IPAMOH 1
IJIOCKOCTH, IJIOCKOCTEH

CpoiictBa.  Yrom  MEXIy  CKpPEUIMBAIONIUMUCS  MPSMBIMH.
[Mapamnensubie miockoctu. Omnpenenenne. I[lpusnak. CaolicTsa.
[TpunoskeHrne BEKTOPHOW anreOpbl K pEeHIeHHIO 3ajad Ha MPSMYI0 U
IUIOCKOCTh B TIPOCTPAHCTBE (MapajuIeTbHOCTh JABYX TPSIMBIX,
napajuIeTbHOCTh ABYX TUIOCKOCTEH, MapaieIbHOCTh MPSMON U
MJIOCKOCTH)

JInuHOCTHRIC,
MeTaIpeaMETHBIE U
peAMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEP>KJIEHHOI'O
MIPUKA30M
MuHncTepcTBa
00pa3zoBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
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Tema 6.4. Conep:xanue yueOHOro MmaTepuajia 4
IlepneHAUKYASIPHOCTH [lepnieHquKynspHBIE MpsIMBIE. [TapannenbHble psIMBbIE, 4
NPAMBIX, IPAMOH U NepHeHANKYJISIpHbIE K IUIOCKOoCcTU. [Ipu3HaKk mneprneHauKyIsspHOCTH
IUIOCKOCTH, IVIOCKOCTeH | mpsiMoii U TuiockocTu. [IpuioskeHne BEKTOPHOM alreOpbl K PelIeHUI0
3a/1a4 Ha NPSAMYIO U IJIOCKOCTh B IIPOCTPAHCTBE (IIEPIIEHIUKYIISIPHOCTD
JBYX MPSIMBIX, HEPIECHIUKYISIPHOCTD JIBYX IIOCKOCTEH,
NEPIEeHIUKYISIPHOCTD MPSIMON U IIOCKOCTH).
Tema 6.5. | Conepxxanue yueOHOIro MaTepuasa 6
Ilepnenaukyasp u | [lepnenaukyissp m HakioHHasg. Teopema O TpexX NEPHEHIUKYISIPAX. 6
HakJIOHHast. Teopema o | Yron Mexay npsMOil U IUIOCKOCTBIO. YTON MEXKAY IUIOCKOCTSIMH.
TpexX mnepneHauKyJsipax. | J[Byrpanueiii yroia. IlepnenaukyinspHeie IUIOCKOCTH. PaccTosiHus B
JAByrpaHHbiii yroJ. npoctpanctBe. [IpunoxkeHne BEeKTOPHOUM anreOpbl K PElIeHUI0 3a1adu
Ha OPSIMYI0 U IUIOCKOCTHh B IPOCTPAHCTBE (Yroja MeXay ABYMs
IUIOCKOCTSIMU, YTOJl MEXAY IBYMsI MPSIMBIMHU, YTOJI MEXKIY MPSMOM U
IJIOCKOCTBIO)
Tema 6.6. Ilpsameie u | Comep:kanue y4e0HOI0 MaTepHaia 2
IIOCKOCTH B | B3aumHoe pacnonoxenue npsMeix B mpoctpanctse. [lapamiensHocTh 2
NPAKTHYEeCKHUX 32Ja49aX | IPAMOi u MJIOCKOCTH, NapajlIeIbHOCTb IUIOCKOCTEH,
MEePIECHANKYJSIPHOCTh ~ ITUIOCKOCTEW. PacmosiokeHwe mpsmbpiX U
IUIOCKOCTEH B OKpY’KaloIIeM Mupe (IPUpOJie, apXUTEKType, TEXHUKE).
Tema 6.7 Pemenue | Coaep:kanue yueOHOro Mmatepuajia 4
3aja4. IIpsimble U | Pacnonoxkenue  mpsIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE. 2
IUVIOCKOCTH, KOOPAMHATHI | [lepneHIuKyIIpHOCT, U TapaJICbHOCTh MPAMBIX M TUIOCKOCTEH.
" BEKTOPbI B | /lekapToBbI KOOpAMHATHI B MPOCTPAHCTBE. BEKTOpPHI B MPOCTPAHCTBE.
NPOCTPAHCTBE CrnoxxeHue M BBIYUTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIIO.
Koopaunatsl BekTOpa
IMpakTnyeckoe 3ansaTue Ne 8 KoopamHatel W BekTOpHI. [Ipsimble u 2

IJIOCKOCTU B IPOCTPAHCTBC.

H[!OQCCCHOH?UILHO'O[!I/ICHTI/IQOBaHHOC COIEPKAHME: KOOPANHATEI U

BCKTOPLI B 3a/1a4aX S5KOHOMUKH AXCHOMEBI PKOHOMHKH B MaTEMAaTHKE.

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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Pazgen 7. MHOrorpaHHMKH U TeJIa BpalleHUst

30

Tema 7.1 Coaeprxanue y4eOHOro MmaTepuaJia 6
MHoOrorpaHHUKH. MHororpaHHuku - OCHOBHbIE NOHATHS. [Ipu3Ma (HakiIoOHHas, npsmas, 6
IIpu3ma, npaBuiabHasg) u e€ onementhl. [lapammenenumnen.  CpoiicTBa
napajuiejaenunen, Kyo, | npsmoyronsHoro napamienenunena. Ky6. [lupamuga u e€ 31eMeHThI.
nupamMuia u ux cedenus | [IpaBunbHas nupamuna, e€ CBOMCTBa. YcedeHHas MHUpaMuia, e&
CBOMCTBA.
Tema 7.2 Conep:xanue yueOHOT0 MaTepHaJia 4
IIpaBuibHbIE [Tnomane MoBEpXHOCTH MHOTOrpaHHUKOB. lIpocreiiue komMmOuHaUUu 4
MHOTOTPAHHUKH B | MHOTOTPaHHHUKOB. BrIuuCIieHrEe 3IEMEHTOB MTPOCTPAHCTBEHHBIX (pUryp
JKM3HH (p€bpa, nuaronanu, yrisl). [IpaBuibHBIE MHOTOTPAaHHUKH.
Tema 7.3 Conep:xxanue yueOHOT0 MaTepHaJia 6
Huaunap, konye, mwap u | [unmunap, xonyc, chepa u map. OCHOBHbIE CBOMCTBa HPSAMOTO 6
UX CeYeHUus! KpYyroBOro IWJIMHJIpa, IPSIMOIro KpyroBoro konyca. M3o6paxenue ten
BpailleHusi Ha IuiockocT. [IpeacraBneHue o0 ycedy€HHOM KOHYCE.
Ceuenusi koHyca (TapaJiieIbHOE OCHOBAHHMIO M TIPOXOJAIIEE uepe3
BEpIINHY), CeUEeHUS MINHIpa (MapajielbHO U MEepHeHIUKYISIPHO
ocn), ceueHusx mapa. Pa3BépTka HWIMHApa U KOHYyca
Tema 7.4 Conep:xanue yueOHOro MaTepuaJia 6
Ilnomaau nmosepxHocredi | [Lnomans noBepxHocTH HMIMHApA. [lnomiane MOBEpPXHOCTH KOHYcA, 6
Tes1 Bpamenusa. O0beMbl | yceuéHHOro KoHyca. Ilmomanp moBepxHocTH cdepsl u e€ dacTeil.
MHOrOrpaHHuKkoB M tea | O0bembl. OCHOBHBIE TOHATHS M cBOHCTBA. OOBbEM MPSIMOYTOJIBHOTO
BpallleHHUS. napayuienenunena. Oovem kyba. O0bemMbl IPSIMONW MPU3MBI U
nunuHApa. O0BeMbI TUpaMuIbl U KoHyca. O0beM 1mapa.
Tema 7.5 Conep:xanue yueOHOro MmaTepuajia 4
IIpumepbl cummerpuii B | [loHsATHE O CHMMETPHM B POCTPAHCTBE (LIEHTpaIbHAsA, OCeBasl, 4

npodgeccuu.

3epkasibHas).  OOOOIeHHMEe  TPEACTaBICHUH O  TPABWIBHBIX
MHOTOTpaHHHMKAaxX (TeTpa’ap, KyO, OKTadp, M0AEKadAp, UKOCAdP).
[Tpumepsl cuMMeTpuii B mpodeccuu.

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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Tema 7.6 Conep:xanue yueOHOro MmaTepuajia 4
Haxoxnenne o00bemoB, | MHororpannuku. Tena ¥ MOBEpXHOCTH —BpamieHus. [lnormaau 2
IJIOIA/iell MOBEPXHOCTH | MOBepxHOCTe Ten BpameHus. OO0beMbl M IUIOIAAM IOBEPXHOCTH
MHOIOrPAHHMKOB M TeJ | MHOTOI'PAaHHUKOB U TEJ BPAILLCHUS.
BpallleHUs B | IlpodeccronanbHO-0PHEHTUPOBAHHOE co/iep:kaHMe:
NPaKTHYECKHUX 3a]]a4aX | SKOHOMHUYECKHUE 3a7a4i Ha BHIYHUCIICHHE 00bEMOB
IIpakTuyeckoe 3ausitue Ne 9 MHororpanHuku. Tena U MOBEpXHOCTH 2
BpailieHus. MI3MepeHus B reOMeTpUH.
Pa3nen 8. luckperHasi ciiyqyaiiHas BeJIMUMHA. DJIeMEHThl MATEeMATHYeCKOH CTATHCTHKH. 12
Tema 8.1 Iuckpernas | Coaep:kanue yuedOHOro MarepuaJia 6
ciaydaiiHas  BeJM4uHa, | CiyyaliHple BelauuuHbl. Bunel ciydaiiubix BenumuuH. OnpeneneHue 6
3aKOH ee pacnpee/ieHus1 | JUCKPETHOM  ClydalHOW  BEJIWYMHBL.  3aKOH  pachlpeleseHus
JUCKPETHOM CIIy4allHOM BEJIMYUHBI. E€ 4nCI0BbIe XapaKTepUCTUKH.
[TonsiTue o 3aK0HE OOJIBIINX YHCEN.
Tema 8.2 3agaun | Coaepxxkanue yueOHOro Marepuasia 6
MaTeMaTHYeCKOi OCHOBHBIE ~ TOHATHS ~ MaTeMaTHYECKOW  CTATUCTUKH.  3ajadyu 4
CTATHUCTUKH. MaTeMaTuyeckoil ctaTucTuku. IlepBuuHas 00paboTKa CTaTUCTHUECKUX
NaHHbIX. UYHCIIOBBIE XapaKTEPUCTUKU (TeHepajbHas COBOKYITHOCTD,
BBIOOpKa, cpenHee apudMeTnueckoe, MoOJa, MeIuaHa, pa3mMax,
mucniepcust). IlpeacraBienune nanHbiX. Pabora ¢ TaGauuamuy,
rpadukamu, 1uarpaMMamu.
IIpodeccronanbHO-0PHEHTHPOBAHHOE cojlep KaHue: 3a/1a4u 2
MaTeMaTHYECKOM CTAaTHUCTUKU COLUAIBbHO-IKOHOMHUYECKOTO MPOpUIIs
[IpencraBnenue nanueix. Pabora ¢ Tabnuuamu, rpaduxamu,
JTarpaMmMamH.
Koncyabranus 6
IIpomexyTouyHas arrecTanus (JK3aMeH) 12
Bcero no qucuuninne: 252

JIMuHOCTHEIE,
MeTanpeIMETHBIC U
MpEAMETHBIC
KOMIICTCHIIMH B
COOTBETCTBHUU C
®I'OC cpeanero
oO1mrero oopa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
0o0pa3oBaHMs U HAYKH
P® or 17.05.2012 Ne
413
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3.VCJOBUSI  PEAJIM3ALIMM TPOTPAMMBI  YUYEBHOI
JACHUTIIAHBI

3.1. TpeGoBanuss K MHHUMAJIbHOMY MATEePHAIbHO-TEXHHYECKOMY
o0ecreyeHU 0 y4eOHOW TMCIUIIIUHBI:

Peanuzanusi mporpaMMbl TUCITUTIIMHBI TpeOyeT HaTU4IUsl ydeOHOro KabuHeTa
MaTeMaTUKH JUIsl TIPOBEACHHS 3aHATHUN JICKIIMOHHOTO THIA, MPAKTHYECKHUX
3aHATUNA, B TOM YHCJIE TPYIIOBBIX, WHIUBUIAYAIbHBIX, MUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIlMM, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTallHH,
O6opynoBaHue:

- pabouee MecTo MpernoaBaTes;
- CTICIMAIIM3UPOBAHHAS MEOEIb (CTOJIBI, CTYJIbS IO KOJMYECTBY OOYJAFOIINXCS );
- JIOCKa yUYCHHYECKas.
TexHuueckue cpencTBa O0yIeHUS:
- KoMIbIoTEp (HOYTOYK);
- MYJbTUMEIUNRHBIN TIPOCKTOP, IKPaH.
YueOHo-HAmISIIHBIE  MOCOOWs:  IUIaKaThl,  y4eOHO-HArsgHbIE  ITOCOOMS,
oOecricunBaOIIMEe TEMaTHUYECKUE WIUIIOCTpald 1o  pabodelt  mporpamme
JUCLIMIUIMHBI, B TOM YHCJE, BHJCO-ayJAHO0 MaTepHalbl, KOMIIbIOTEPHBIC
MIpE3CHTAIUH.

KommbroTrep uMeeT AOCTYNI K DJIEKTPOHHO-OMOJMOTEUHBIM CHCTEMaM,
BBIXOJ] B TJI00aIbHYIO CeTh VIHTEpHET, OCHAIEH JUIEH3MOHHBIM MPOTrPAMMHBIM
oOecrieueHUEM.

3.2. VYuyeOHO-MeToaMuYeckoe M  HMH(POpPMAINMOHHOEe o0ecneyeHHe
peanu3anuu y4eOHOoi JMCIUIITHHBI
1. Marematuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHajIu3a,

reometpus. Anrebpa W Hauajga MaTemaTudeckoro anammza. 10-11 xmacchr:
0a30BbIi U yriyOn€HHbIN ypoBHY : yueOHuk / III. A. Anumos, 10. M. Konsrun, M.
B. Tkauésa [u np.]. — 11-e uzn. — Mocksa : IIpocsemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — TekcT : 37eKTpOHHBIH // DICKTPOHHBIH pecypc
nudposoit oopazoBarenbHol cpeasl CIIO PROFo6pa3osanme : [caiit]. — URL:
https://profspo.ru/books/132452

2. MaremaTtuka: aiarebpa M Hadajla MaTEMaTHYECKOTO aHaJIM3a,
reometpusi. ['eomerpusi: 10-11 knaccel: 0a30BbIi M yrayOJE€HHBIA YPOBHU
yueonuk / JI. C. AranacsH, B. ®. byry3os, C. b. Kagomiies [u ap.]. — 11-e usa.
— Mocksa : Ilpocsemenune, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. —
Texkct : anekTpoHHBIA // DIEKTPOHHBIH pecypc HUPPOBOH 00pa3oBaTECIILHOM
cpeast CITIO PROFo6pa3oanue : [caiit]. — URL.: https://profspo.ru/books/132455
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JlonosiHUTE IbHBIE yYeOHbIe U3IaHUs

3. Marematuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaju3a,
reoMeTpusi. Anredbpa U Hadajna Maremaruueckoro aHaiausza. 10 kiacc: 6a30BbIN U
yIIyONE€HHBIN ypOBHM : yueOHUK N1 00mieo0pa3oBaTenbHbIx opranuzanuii / 1O.
M. Komsirun, M. B. TkauéBa, H. E. ®&noposa, M. U. [llabyann. — 10-¢ u3g. —
Mockaa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — Texkcr :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc mudpoBoi odbpazoBaTenbHor cpeast CITO
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HNuTepHeT-pecypcesl

7. www.fcior.edu.ru  (denmepanpHBIi  HEHTP  WHPOPMAIMOHHO-
oOpazoBarenbHbIX pecypcoB (DPIIOP)).

8. www.school-collection.edu.ru  (Eaunas komiekiust  1uPOBBIX
00pa30BaTEIbHBIX PECYPCOB)
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10.OnexkTpoHHBIN pecypc umdppoBoi obpazoBarenbHON cpeanl  CIIO
PROFo6pa3oBanue;

MeToanyeckue yka3zaHusi A8 OOyYAKOUIUXCSE MO  OCBOEHHUIO
T CIHUTITAHBI

11. Meronuyeckne YyKa3aHHs IS OOYYalOIUXCS 10  BBITIOJHEHUIO
MPAKTHYECKHUX padoT.
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JACHUTIIAHBI

4.1. ®opmbI 1 METOABI KOHTPOJIAA M OLIEHKHU Pe3yJIbTATOB 00y4eHUs!

Pe3yabTarnl 00yyeHus

@®opMbI U METOBI
KOHTPOJIAA ¥ OLleHKH
pe3yJIbTaToB
o0yueHus

JIMYHOCTHBIE:

- Oco3HaHHe OOYyYArOIIMMHUCS POCCHMCKONH TIpa)KIaHCKOM
UJECHTUYHOCTH; TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH H
CaMOOIIPEEIICHHUIO;

- HaJIMYMe MOTHBALMU K OOYYEHHUIO U JMYHOCTHOMY Pa3BHUTHIO;
LICJICHAIPABJICHHOE PA3BUTHUE BHYTPEHHEW IO3MIMU JIMYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTENM HapoaoB Poccuiickon
denepaunn, HWCTOPUYECKUX M HAMOHAIBHO-KYJIBTYPHBIX TpaduLIH,
dhopmupoBaHue CHCTEMBI 3HAYMMBIX IIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AHTUKOPPYHUMOHHOIO MHPOBO33PEHHUS], IPABOCO3HAHHS,
9KOJIOTHUECKON KYJIbTYpbI, CIOCOOHOCTHM CTaBUTh LIETH M CTPOUTH
JKU3HEHHBIE TIAHbI;

- c(hOPMUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJIECIUPOBAHUS SABJICHUU H
MPOLECCOB, UIESIX U METOAAX MAaTEMAaTUKH;

— TOHMMaHHE 3HAYMMOCTH MATEMAaTUKH JUIsi  HAy4dHO-
TEXHMYECKOTO  Tporpecca, CcHOPMHPOBAHHOCTH  OTHOIICHHS K
MaTeMaThKe KaK K YacTH OOIIEeUeIOBEUYECKON KYJIbTyphl dYepe3
3HAKOMCTBO C HCTOpPHEH pa3BUTHS MaTE€MaTUKH, HBOJIOLHUEN
MaTeMaTHYeCKNX HJIEH;

— pa3BUTHE JIOTMUECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO

BOOOpa)KE€HUsI, alTOPUTMHUECKON KYJIbTYpbl, KDUTUYHOCTH MBbIIIJICHUS
Ha YpOBHE, HeoOXoauMmMoM i Oyaymed mpodeccuoHaTbHON
NesITeNIbHOCTH, JJ1 IPOAOKEHNs 00pa30BaHUs U caMO0Opa30BaHus;

— OBJIQJICHHE MATEMaTUYECKUMHU 3HAHUSIMH M YMEHHUSIMH,
HEOOXOJMMBIMU B TIOBCETHEBHOM JKM3HU, JJIS OCBOCHHMS CMEXHBIX
€CTeCTBEHHOHAYYHbIX AMCUUIUIMH M JUCLHUIUIMH HPOQPEeCcCHOHATBHOTIO
LUKJa, JUIsl TOJlydeHusi oOpa3oBaHMsl B 00JacTsX, HE TpeOyromux
yri1yOJeHHON MaTeMaTH4ecKoi MOATrOTOBKHY;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHHIO, B TOM 4YHCIIE
caM0o00pa3oBaHMIO, Ha TPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE
OTHOIIEHHE K HENpPephIBHOMY OOpPa30BAHMUIO KaK YCJIOBHIO YCIIEUIHOW
npo¢ecCHOHAIBLHON M 00IIECTBEHHOM 1eATEIbHOCTH;

— FOTOBHOCTb U CITIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPUYECKOU U

Texymui KOHTPOJIb:

- ONPOC YCTHBIN
(dpoHTANBHEI);

- TECTUPOBAHHUE;

- BBINIOJIHEHUE
MUCbMEHHOU paboThI;
- BBIIIOJIHEHUE
IPAKTUYECKON pabOThI
(MHIUBHyaTIbHAS
dbopma paboThI)

[IpomexxyrouHas
aTTecTainus B popme:
1 cemectp - ndx

2 ceMecTp - dK3aMeHa.

Merton npoBeieHUs
IIPOMEKYTOYHON
aTTeCTaluu -
BBITIOJIHEHHE
9K3aMEHAIIMOHHOT O
KOMIIJIEKCHOT'O 3a/IaHUs
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OTBETCTBEHHOU JeSITEIHHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYJHUYECTBY CO
CBEpCTHHKaMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-
HCCIIeIOBATENbCKOM, MPOSKTHON U IPYTUX BUIAX JEATEIbHOCTH;

— OTHOWIEHHE K NPOPECcCCHOHATHHON JEATENBHOCTH Kak
BO3MOXXHOCTH ~ y4acTUsi B  pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSTEIbHO ONPEAEIATH 1NN AeSITeTbHOCTU
U COCTaBIATH IUIAHBI JESATEIBHOCTH; CaMOCTOATEIBHO OCYIIECTBISATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATDH JEATEIBHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Ul TOCTHKEHUS
MOCTABJICHHBIX IEJIEH W peau3aliy IUIAaHOB JIESTeNbHOCTH; BHIOMPATh
YCIICUIHBIE CTPATETUU B PA3JIMYHBIX CUTYaIUsX;

— yMEHHE MPOAYKTUBHO OOIIATHCSA U B3aMMOJCHCTBOBATH B
MpoIiecce COBMECTHOM JESTEIbHOCTH, YYHUTHIBATH MO3HMIUU JPYTHX
YYaCTHUKOB JEATEeIbHOCTH, 3PPEKTUBHO pa3pemniatb KOH(INKTHL,

- BJaJICHNE  HaBbIKAMHM  II03HABATEIbHOH,  y4eOHO-
UCCIICIOBATENIbCKOW M TPOCKTHOM  JEATENbHOCTH,  HABBIKAMHU
paspeleHus po0iem; CIIOCOOHOCTh u TOTOBHOCTh K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB PEUICHHs IMPAKTHYECKUX 3aad,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB TIO3HAHNUS;

- FOTOBHOCTb U CIIOCOOHOCTh K  CAMOCTOSATEIbHOU
WH(POPMAIIMOHHO-TIO3HABATEIbHON JIESITEIbHOCTH, BKIIIOYAs yMEHHUE
OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHUKAX WH(GOPMAIIUU, KPUTHUECKH
OLIEHUBATh W WHTEPIPETHPOBATH WHPOPMAIHIO, TOIYyJaeMylO U3
Pa3IUYHBIX HCTOYHHUKOB;

- BJIQJICHHE S3BIKOBBIMH  CPEACTBAMH: YMEHHE SICHO,
JOTUYHO W TOYHO WU3JaraTb CBOI TOYKY 3pEHHS, WCIOIb30BATh
aJleKBaTHbIE  SI3BIKOBBIE  CPEACTBAa; —  BIAJCHME  HaBBIKAMHU
MO3HABATENIBHOU PeICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JACHCTBUN U
MBICIMTENbHBIX MPOLECCOB, MX pe3yJIbTaTOB U OCHOBAHUN, I'paHMIL
CBOETO 3HAHMS M HE3HAHMS, HOBBIX MO3HABATENBHBIX 3a/1a4 U CPEJCTB
JUIS MX JOCTHXKEHHUS,

- [EJIEYCTPEMIICHHOCTh B TOMCKAaX M MPUHSATHH pPEIICHUH,
COO0pa3UTEIHbHOCTh W HWHTYHIHS, pa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEJCTaBICHUN; CHOCOOHOCTh BOCIPHUHHUMATh KpPAacoTy W TapMOHUIO
MUDA;

npeAMeTHbIE:

1) yMmMeHue omnepupoBaTh MOHITHUSMH: ONpPEICICHUE, aKCHOMA,
TeOpeMa,  CIEICTBHE,  CBOWMCTBO,  MNpH3HAK,  JOKA3aTeJIbCTBO,
paBHOCUJIbHBIE (DOPMYIUPOBKHU; yMeHUE (QOpMYyIupOBaTh OOpaTHOE U
MPOTHBOIOJIOXKHOE  YTBEP)KICHHWE,  NPUBOJIUTH  NPUMEpPHl U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJl MaTeMaTHYeCKOW WHIYKIINH;
NPOBOJIUTH JIOKA3aTEeNIbHBIE pAacCY)KJICHHs TMpU pELIeHUH 3ajad,
OILIEHUBATh JIOTHYECKYIO MPABHIBHOCTD PACCYKICHHIA;

2) yMeHue OIepPUPOBATH MOHATUSAMHU: MHOX€ECTBO,
MTOJIMHOXKECTBO, OIEPAllMU HaJ MHOXXECTBAMH, YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  ammapar Jajis  ONHMCaHUS  peabHBIX
MPOLIECCOB U SIBJICHUM M MpU PEIICHUHU 3a/lad, B TOM YUCIIE U3 IPYrHX
y4eOHBIX TPEAMETOB;

3) yMeHHE OnepHpoBaTh MOHATHAMHU: Tpad, CBA3HBIA Trpad,
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JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 33a/aBaTh U OIUCHIBATH
rpadbl pa3IMYHBIMU CIOCO0AMM; HMCIOJB30BaTh rpadbl NPU PELICHUU
3ajad;

4) ymeHue CBOOOJHO OICPUPOBATh IOHATHSIMHU: COYETAHMUE,
NEPEeCTaHOBKA, YHWCIIO COYETaHW, YHCIO TEPEeCTaHOBOK, OWHOM
HeloToHa; ymMeHHe NpUMEHATh KOMOMHATOPHbBIE (DAKTBI U PACCYKIAECHUS
JUIsl peLlIeHNUs 3a/1a4;

5) yMeHue onepupoBaTh MOHITUSMHU: HATYPAIBHOE YHCIIO, [EII0¢
YUCI0, OCTATOK IO MOAYJIIO, PAlMOHAILHOE YHUCIIO, UPPALMOHAIBHOE
YHCIO,  MHOXXECTBAa  HATypalbHbIX,  LEJIbIX,  pallMOHAJIbHBIX,
JEHCTBUTENBHBIX YHMCEJ; YMEHHME UCIIOJIb30BaTh; MPU3HAKHU JE€IUMOCTH,
HalMEHbUIMKA OOLMI fAenuTenb W HaMMEHblIee oOliee KpaTHoe,
anroput™ EBKinJa mpu perieHuM 3a4ad; 3HAKOMCTBO C Pa3iIMYHBIMU
HO3ULIMOHHBIMU CUCTEMaMH CUHUCIICHUS;

6) ymeHHe CBOOOJHO ONEPUPOBATH MOHSATUSMU: CTEIEHb C
LeJNbIM IIOKa3aTejaeM, KOpeHb HaTypajJbHOM CTENEeHH, CTENeHb C
palMOHAJIbHBIM  IIOKAa3aTeJeM,  CTENEeHb C  JEHCTBUTEIbHBIM
(BeLIecTBEHHBIM) IIOKa3aTeseM, JiorapudM 4Yucia, CUHYC, KOCHHYC U
TaHT'€HC [IPOU3BOJILHOTO YHUCIIA;

7) yMeHue OIIepUPOBAThH HOHATHAMMU: TOX/ECTBO,
TOXKIAECTBEHHOE IpeoOpa3oBaHKEe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHMH M HEPAaBEHCTB, PAaBHOCUJIBHOCTb YpaBHEHUH, HEPABEHCTB U
CHUCTEM, pallOHaJIbHbIE, UPpPALlMOHATIbHbBIE, [IOKa3aTeNIbHbIE, CTEIICHHBIE,
JorapupmMHUEcKue, TPUTOHOMETPHUUECKUE YpaBHEHHUs, HEPAaBEHCTBA U
CUCTEMbI; YMEHHUE pellaTb YpaBHEHHs, HEPAaBEHCTBA U CUCTEMBI C
MOMOILBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C TMapaMeTpoM; IPHMEHSATh YpaBHEHUS, HEPaBEHCTBA, HX
CHCTEMBI Ul pelleHHs] MaTeMaTUYeCKUX 3a7ad M 3a7a4 U3 Pa3INuHBIX
o0rnactell HayKH U peaibHOM JKU3HH;

8) yMmeHue CBOOONHO ONEPHPOBATH TOHATHIMHU: rpaduk
¢byHkuu, oOpaTHass (yHKUMSA, KOMIO3MIMS (DYHKUMN, JHMHEHHas
GyHKuus, KBajpaTHuHass (QYHKUUSA, CTENeHHas (YHKIUS C LeIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKUE byHKIUY, oOparHble
TPUTOHOMETpHUUYECKHE (YHKIMHU, MOoKa3aTeldbHas M Jiorapudmuyeckas
GyHKIIMM; yMEHUE CTpOUTh rpa@ukud  (GYHKIUH,  BBIIOJIHATH
npeoOpa3oBaHus rpaduKoB (QYHKLUH; YMEHHE MCIIOJIb30BaTh IpaduKu
GyHKIMH Ui U3y4eHHs MPOLECCOB M 3aBUCHUMOCTEH IpH pelIeHUn
3aja4 U3 IpyTrux y4eOHBIX MPEIMETOB U U3 PeabHOM )KU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKIYy BEJIMYMHAMH; YMEHHE CBOOOJHO
ONEepUpOBATh  MOHATUSAMH: UYETHOCTh (YHKIMH, MEPUOJUYHOCTD
(GYHKIIMM, OrpaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh (DYHKIIHH,
HKCTpeMyM (YHKIMH, HauOoJbIllee U HaUMEHbIlee 3HAUeHUs! (HYHKLIUU
Ha MPOMEXYTKE; YMEHHE MPOBOJUTH HCCe0BaHuEe (DYHKUNU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U rpaduku (YHKIMA IS pelIeHusl ypaBHEHHIH,
HEPaBEHCTB M 3aJau C IapameTrpamu; H300pakaTb Ha KOOpPIUHATHOM
IUIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

9) yMEHHue cBOOOJIHO OIepupOBaThH TIOHSATUSIMH:
MOCJIEI0BATENbHOCTD, apU(pMeTHUYecKas MpPOrpeccusi, reoMeTpHuecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIlas TreoMETpUYecKas IpOrpeccus;
YMEHME 3aJaBaTh I10CIEOBATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO
PEKYPPEHTHBIX (HOPMYIT;

10) ymeHue oOnepUpOBaTH IMOHATHSMHU:  HEIPEPHIBHOCTD
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GyHKIMM, acHMITOTHI rpaduka (QyHKIMU, TepBas ¢ BTOpas
Opou3BOiHAs (YHKIMH, TEOMETPUYECKUH U  (PU3MUECKUl CMBICI
IPOM3BOJIHOW, NEpBOOOpa3Has, OIpPEACICHHBI HWHTErpal, YMEHHE
HaXoAUTh AaCHUMITOThI TIpaduka (YHKIHMH; YMEHHE BBIUUCIATH
IIPOU3BOJHBIE CYMMBbI, IIPOM3BEIEHUS, YACTHOTO M KOMIIO3MLIUU
(GyHKLUUH, HAXOAUTh YPABHEHUE KacaTeNbHOW K Tpauky (QyHKUHU;
YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl HCCIEIO0BaHUs (PYHKUUH, IS
HaXOXXJCHHUSA HAWJIy4lIero pelleHus B MNPUKIAAHBIX, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKUX M (PU3NYECKUX 3aJauax, JUIs ONpeesIeHUs
CKOPOCTM M YCKOPEHHUS; HaXOIUTh IJIOMAAM U 00beMbl (uryp c
[IOMOUIbI0  MHTErpajlia; MNPUBOJUTH IPUMEPHl  MATEMaTHYECKOIO
MOJICJIMPOBAHMS ¢ IOMOLIBIO AU HEepeHINAIBHBIX YPABHEHUH;

11) yMmeHue omepupoBaTh IOHATHSIMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIIJIEKCHOT'O
yrcna, (opMa 3amuMCH  KOMIUIGKCHBIX YHCEN (TeoMeTpuvecKas,
TPUTrOHOMETpHUUYECKass U  ajredpauueckas); yMeTb IPOU3BOAUTH
apumeTnyecKkue ICHCTBUS C KOMIUIEKCHBIMU 4YHCJIAMU; MPUBOJIUTH
IPUMEPbI UCIIOIb30BAHUS KOMILJICKCHBIX YHCET,;

12) ymeHue CBOOOIHO ONEPUPOBATH TOHITUSMH: CpEIHEES
apudMeTHUecKoe, MennaHa, HauOosblllee M HAaUMEHbIIee 3HAYCHMS,
pa3Max, AUCIepCHsl, CTAaHJAPTHOE OTKJIIOHEHHE JUIsl OTIMCAHUS YHCIIOBBIX
JTAHHBIX; YMEHHE UCCIIe10BaTh CTATUCTHUECKUE JAHHbIE, B TOM YHCIE C
NpPUMEHEHHEM TpapuuecKuX METOAOB M OJCKTPOHHBIX CPEJICTB;
rpa¢u4ecKkd HCCIIEOBATh COBMECTHbIE HAONIOJEHUS C IOMOILBIO
JIMarpaMM pacCEeMBaHUs U JIMHEHHOW perpeccuy;

13) ymeHHe HaXOAUTh BEPOSITHOCTH COOBITHI C UCIIOIb30BAHUEM
rpauyecKkux METO/I0B; NPUMEHATh AJIs peueHus 3anad (popmyssl
CIIO)KEHUS M  YMHOXEHHS  BEpOSTHOCTEH, GopMyily  IMOJHOU
BeposiTHOCTH, (Gopmyny bepnymm, komOuHartopHble GakTel U
(GopMynbl; OIIEHWBAaTh BEPOATHOCTH peallbHBIX COOBITHH; yMeHue
ONepupoBaTh TMOHATUSAMU: CiydailHas BeJIMYMHA, pacCHpeesIeHue
BEPOATHOCTEH, MaTEMaTUUYECKOE 0’KHJAHUE, TUCIIEPCHSI U CTaHIaPTHOE
OTKJIOHEHHE CJIy4yailHOW BeNMYMHBI, (QYHKIUU pacupeleeHuss u
IUIOTHOCTH  PaBHOMEPHOIO,  IIOKA3aTEJbHOTO U HOPMAJIBHOTO
pacnpenelneHnid;  yMEHUE  HCIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHuil Ui pelieHns 3a7ad; 3HAKOMCTBO C MOHATHAMM: 3aKOH
OONBIIMX YMCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUM; yMEHUE
OPUBOAUTH TPUMEPHl MPOSBICHUS 3aKOHAa OOJIBIIMX YHCEeNl B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymeHue cBOOOHO ONEPUPOBATH MOHATHIMU: TOYKA, IIpSIMasi,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUHM YroJl, ABYTPaHHBIN
yroy, TPEXTPaHHBI Yroj, IepeceKarolyecs, MNapauielbHble U
CKpeIlIMBaOIIKecs MpsiIMble, MapajljIeIbHOCTh M MEePIEeHIUKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEH, YrOJI MEXAY NPSIMBIMHU, YTOJ MEXKIY MPSAMOU U
IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSAMH; YMEHHUE HCIOJIb30BaTh MpU
peLIeHUH 33/1a4 U3ydeHHbIE (DAKThl M TEOPEMBl INIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
ONEpUpPOBaTh TMOHATUSMU: MHOTOTPAHHUK, CEUYEHHE MHOIOIPaHHUKA,
NpaBWIbHBI ~ MHOTOTpaHHUK, Mpu3Ma, nOHpamuga, ¢urypa u
MOBEPXHOCTh BpAIICHUS, IWIMHAP, KOHYC, mIap, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEUEHMs] KOHyca U LWIMHApA, NapajlielbHble OCH WU
OCHOBAHMIO, CEYCHHE I1apa, TNIOCKOCTh, Kacaromascs cepsl, MUIHHIPA,

27




KOHyCa, yMEHHE CTPOUTh CEYEHHWE MHOIOrpaHHMKa, M300paxarhb
MHOI'OI'PaHHHMKH, (PUT'YPBI M TIOBEPXHOCTH BPAILLEHUSI, UX CEYEHUs, B TOM
YHCIIEe ¢ TOMOIIBIO AIIEKTPOHHBIX CPECTB; YMEHUE PUMEHSTh CBOMCTBA
reOMETPUUECKUX ¢uryp, CaMOCTOSITEJIBHO bopmynupoBaTh
OTIpeNieNIeHUs] U3y4aeMbIX (UTYp, BBIIIBUTaTh THIIOTE3bI O CBOIMCTBAX U
NPU3HAKAX I'e€OMETPUUECKUX (Uryp, oOOCHOBBIBATH HJIM OINPOBEPIaTh
UX; yMEHHE MpPOBOJIUTH KiIaccuukanuoo GUryp MO pa3IHuHBIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE IOTIOJIHUTENbHBIE [IOCTPOEHUS;

15) ymeHue CBOOOAHO ONEPUPOBATH TOHITUSMH: IUIOLIA[b
¢burypel, o0beM (Urypsl, BeJIMYMHA yIJa, PACCTOSHUE OT TOUYKU MO
IUIOCKOCTH, pPAaCCTOSHUE MEXAY TMPSMBIMH, pACCTOSIHHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAL cepsl, MIIOLaap MNOBEPXHOCTU IHPAMHJBI,
OpU3Mbl, KOHyca, UWIMHApPA, O0beM Ky0a, MPSMOYroJbHOTO
napajjenenunena, MNUpaMuibl, NPU3MBbL, IWIMHAPA, KOHYca, IIapa;
YMEHHE HaXOJUTh OTHOLLIEHUE 00BEMOB MTOI00HBIX (pUryp;

16) ymeHue CBOOOJHO ONEPHPOBATH TMOHATUSIMU: IBHIKCHUE,
napajuieNbHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Us, MMOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (DUTYpPBI, B TOM YWCIIE B IPUPOAE,
UCKYCCTBE, AapXHUTEKType; YMEHUE HCIOJIb30BaTh I'E€OMETPUYECKUE
OTHOILICHHS, HAaXOAWTh TE€OMETPHUECKHE BEJIWYHMHBI (UIMHA, YTOJI,
IUI0IAb, 00BbEM) MIPU PELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX HPEIMETOB
U U3 pealbHOW KU3HU;

17) yMEHHE CBOOOJTHO OTICPUPOBATH MOHATHUSIMH:
NpSMOYTOJIbHAsE CHUCTeMa KOOPIWHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BeKTopa 1Mo 0a3ucy, CKalIpHOE IPOU3BENCHHE,
BEKTOPDHOE TNPOM3BEACHUE, Yol  MEXIy BEKTOpaMH; YMEHHeE
UCTIOJIB30BAaTh BEKTOPHBIM M KOOPIWHATHBIA METON [UIS PEIICHUS
reOMETPUYECKUX 3aJad W 3a7ay JpPYrHX Y4eOHBIX IpPEeIMETOB;
ONepupOBaTh MOHATUIAMM: MaTpuLa 2x2 U 3X3, onpeneanTesb MaTPUIIbI,
reOMETPUYECKUI CMBICIT OTIPEIeIUTENS;

18) yMeHHe MOIECTUPOBATH pEATbHBIC CHTYal[MHM Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHHs, HEPaBEHCTBA U MX
CHCTEMBI TI0 YCJIOBHUIO 33/Ia4yH, HCCIEI0BATh TOCTPOCHHBIE MOIETH C
UCIOJIb30BAaHUEM arlnapara aareOpbl, HHTEPIPETUPOBATh MOTYUYECHHBIN
pe3ynabTaT;  CTPOUTh  MaTeMaTHYECKHE MOJENM C  I[OMOIIBIO
TreOMETPUYECKUX TOHATUA W BEIWYHMH, pElIaTh CBA3aHHBIE C HUMH
NpakTUYeCKHe 3a/1a4d; COCTABIATH BEPOATHOCTHYIO MOJEITh U
UHTEPIPETHPOBATh IOJYYCHHBI pe3ynbTaT; pellaTh MpPUKIIAJHbIe
3aJadyd  CpPEJICTBAMHM MAaTEMaTHYeCKOro aHaju3a, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

19) ymeHue BHIOMpATh MOAXOMAIINA METON JUIS pPEIICHHS
3a[aud; MOHUMaHHe 3HAYMMOCTH MAaT€MaTHKH B M3yYEHHUU MPUPOTHBIX
U OOIIECTBEHHBIX TIPOIECCOB W SIBICHUH,; yMEHHE paclo3HaBaTh
NPOSIBIIEHHE 3aKOHOB MAaTE€MaTWKH B HCKYCCTBE, YMEHHE HPUBOAUTH
IIpUMEPBl MAaT€MATHYECKUX OTKPBITUH POCCHWCKOM W MHPOBOU
MaTeMaTHYeCKOM HayKH.

0o01Me KOMIIETEHTHOCTH

OK 01. Beibupats criocoOsl pemeHus 3aaa4 npoQeccuoHanbHOR
JeSITeIbHOCTH IPUMEHUTENBHO K PA3JIMUYHBIM KOHTEKCTaM;

OK 02. Mcronb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a
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U UHTepHpeTanuu nHdopMauuu U MHGOPMALMOHHBIE TEXHOJIOTHH IS
BBITIOJIHEHUS 3a/1a4 TPOPECCHOHATBHON 1S TebHOCTH;

OK 03. [IlmanupoBaTh ¥ peaTU30BBIBATH COOCTBEHHOE
npodeCcCHOHATBbHOE M JMYHOCTHOE pa3BUTHE, MPEANPUHUMATEIHCKYIO
NEeSTeNIbHOCTh B Mpo(decCHoHaNbHOM cdepe, UCIOIB30BaTh 3HAHUS I10
npaBoBOM W (MHAHCOBOW TPaMOTHOCTH B PA3IHYHBIX KU3HEHHBIX
CUTYaIUsX;

OK 04. DddextuBHO B3aMMOACHCTBOBaTH U paboTath B
KOJUJIEKTUBE U KOMaHJIE;

OK 05. OcymiecTBisTh YCTHYIO U TUCBbMEHHYIO KOMMYHHUKAIIUIO
Ha rocyaapcTBeHHOM s3bike Poccuiickoit ®enepauum ¢ y4yeTom
0COOEHHOCTEN COLMAIBHOIO U KYJbTYPHOIO KOHTEKCTA;

OK 06. IlposBnsTe rpaxaaHCKO-TATPUOTHYECKYIO IO3MIIHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE IOBEJIEHUE HA OCHOBE TPAJUIMOHHBIX
POCCHUHCKHX AYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCJIE C YIYETOM
rapMOHM3AIMA MEXHAIMOHAIBHBIX W MEXPEJIUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTAaHAAPTHl AaHTUKOPPYIIIMOHHOTO TOBEICHUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHHUIO OKPYXaloLIeH Cpensl,
pecypcocOepexeH!I0, NPUMEHATh 3HaHUS 00 H3MEHEHUHM KJIMuMara,
NPUHIUIBL OEPEXIIMBOTO MPOU3BOJACTBA, Y(P(EKTUBHO ACHWCTBOBATH B
Ype3BBIYANHBIX CUTYAILIHSX.

4.2. ®oHI OLIEHOYHBIX CPEACTB JJIsl MPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAIUM

oﬁyqamumxc;l Mo JTUCIMUILINHE

IHoka3aTen U KpUTEPUH OLICHUBAHUS KOMIIETECH UM

ITokazarenu wu KpUTCpHUHU OLCHHUBAHHA KOMHCTCHL[PIfI, OIIMCAaHUEC IIIKaJl

OIICHUBAHUS COJIEpkKATCs B MpHioxeHuu 1.

KoHTpo/ibHBIE M TeCTOBBIC 32/1aHUS
KoHTposibHbIE 3a1aHUs coiepKaTCs B IPUIIOKEeHHH 1.

MeToanueckue MaTepuaJbl

Meronuueckue Marepuainbl, ONPEACISIOIME MNPOLEAYPbI
3HAHWM, YMEHHM, XapaKTepU3yIomux (popMupoBaHEe KOMITCTCHIIUH,

B NpUJI0KeHUU 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBIE CpeACTBa
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/.03 MaremaTuka

1.1. dopma NpoMeKYTOUYHOM aTTecTAIMU: SK3aMeH (2 ceMecTp).

@OH/1 OIICHOYHBIX CPEICTB COJACPKHUT KOHTPOIHHO-OLEHOYHBIE CPEJICTBA, HEOOXOMMBIX

IUI TPOBEJICHUS K3aMEHa.

1.2. Cucrema oueHMBAHHS Pe3yJIbTATOB BHINOJHEHUS 3aaHMii

OueHuBaHuEe pe3ysbTaTOB  BBIIOJHEHUS 3aJaHUM  IPOMEXYTOUHOM  aTTecTaluu
00y4aroIuXCcsl OCYILECTBIISAETCS Ha OCHOBE CIIEIYIOIUX TPUHIUIIOB!

JIOCTOBEPHOCTH OLIEHKH — OIICHWBAETCS YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHWUN, YMEHUH,
IPAaKTUYECKOI'O OMNbITA, OOUIMX U MPOPECCHOHATBHBIX KOMIIETCHIUH, IPOJIEMOHCTPUPOBAHHBIX
00y4arolMMUCS B XOJI€ BBIIIOJHEHUS 3aJaHUS;

aJCKBaTHOCTU OLIGHKM — OLIEHKA BBIIOJHEHUS 3aJaHUi JOJDKHA IPOBOJUTHCS B
OTHOIICHWH TEX KOMIIETCHIINH, KOTOpble HEOOXOMUMBbI i 3((HEKTUBHOTO BBITOJTHEHHS
3aJlaHus;

HAJIe)KHOCTU OLICHKM — CHUCTEMa OLIEHUMBAHUS BBINOJIHEHMs 3aJaHUN JOJDKHA 00JaaaTh
BBICOKOM CTENEHbIO YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLEHKAaX YpOBHS C(OPMHPOBAHHOCTHU
3HaHUM, YMEHUH, NPAKTUYECKOTO OIbITa, OOMMX U MNPOPECCHOHAIBHBIX KOMIIETEHIIUM

00y4aromuxcs;

KOMIUIEKCHOCTH OIICHKM — CHCTEMa OIICHUBAHUS BBINOJHEHHUS 3aJaHuil  JOJDKHA
MO3BOJIATh ~ MHTEIPATHBHO  OLEHHMBAaTh 00mHUEe W  IPO(ECCHOHATbHBIE  KOMIIETCHIIUH
00yJaromuxcs;

O0BEKTMBHOCTH OLIEHKH — OLIEHKa BBIMOJHEHHMs] KOHKYPCHBIX 3aJlaHHi JOJKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTEH NpO(ecCHOHATbHOW OpUEHTAlMM WM TPEANOYTEHUN
npenoaaBaresyieil, OCyIECTBISIIOIIMX KOHTPOJIb WK aTTECTALMIO.

[Ipy BBINOJHEHUM MPOLEIYpP OLIEHKH 33JaHUN HUCHOJB3YIOTCS CIIEAYIOIINE OCHOBHBIE
METO/BI:

MCTO/J pacd€Ta NCPBUYHBIX 6aJ'IJ'IOB;

METOJ pacyeTa CBOJHBIX 0aJIJIOB;

PGSYJ'II)TaTI)I BBITTOJIHEHU L SaI[aHI/Iﬁ OLICHUBAIOTCA B COOTBETCTBHHU C pa3pa6OTaHHBIMI/I
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHas MIKajia JUisl OLEHUBAHUS pPe3yJIbTaTOB 00yUeHUS:

IlepeBon msiTu GaJIbHOM IIKAJIBI yU€Ta pe3yIbTaTOB B ISITH OAJIbHYIO OLIEHOYHYIO HIKAJIY:

Ouenka KosnnyectBo 0a/1510B, HAaOpaHHBIX 32
BbINOJIHEHHE TEOPETHYECKOI0 M MPAKTHYECKOIro
3aJaHusl, CPeIHUH 0aJ11 10 UTOraM aTTeCTALMHN

OreHka 5 «oTIu4uHO» 4.6-5
Orenka 4 «Xoporio» 3,6-45
Orenka 3 «yJI0BIICTBOPUTEITHHOY 3-3,5
Orenka 2 <29

«CHEYAOBJIICTBOPUTECIIEHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeICTBa
3amanme:

1.0tBeTHTH Ha BOMPOCH (2 BoIpoca).

2. BeimonHuTh npaktuyeckoe 3aaanue (1 3aganue).

I[IpumepHbIe Bompockl 1J1s1 codece10BaHMST
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Ilesnble u panioHalIbHBIE YUCIIA.
JlelicTBUTENbHBIC YUCTIA.
[TpuGnuxKeHHbIe BEIYMCICHHUSL.
KommekcHsble uucna.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YKUCIIA U UX CBOWCTBA.
CreneHu ¢ pallMOHAIbHBIMU [TOKA3aTEIIMH, UX CBOUCTBA.
Crenenu ¢ AeiCTBUTENLHBIMU ITOKA3aTENSAMHU, UX CBOWCTBA.
Jlorapudm uncna. OCHOBHOE JOrapuPpMHUUECKOE TOMKIAECTBO.
Jlorapudgmel. CBOMCTBa J0rapr(MOB.
Jlorapudm. JlecsTHuHbIE U HATYpaJIbHbIE JOIAPUPMBI.
Jlorapudm. Onpenenenue. [IpaBuna aeicTBHii ¢ torapupmMamu.
Jlorapugm. OcHoBHbIe OHATHS. [lepexon Kk HOBOMY OCHOBaHHMIO.
[IpeoOpazoBanme anredpandecKuX BRIPAKECHUH.
[IpeoOpa3oBanue pallMOHAIBHBIX U UPPALMOHATBHBIX BBIPAKEHHH.
[IpeoOpa3oBaHne CTENIEHHBIX U TOKA3aTEIbHBIX BBIPAKECHHIM.
IIpeoOpa3oBanue Moka3zaTeabHbIX U JIOrapu(PMUUECKUX BBIPAKECHUH.
Pannannas mepa yrna. BpamarensHoe 1BHKEHUE.
Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC YHUCIIa.

20. 3HakW, 4YHCIOBBIE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEUYETHOCTH
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHoMmerpuyeckue GyHKLIUHU YUCIOBOI'O APTyMEHTA.

22. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

23. ®opMyIbl TPUBEACHUSI.

24. ®opMyIIbI CIOKEHUS.

25. CuHyc ¥ KOCHHYC JBOWHOTO yria. @opMyIbl TOJOBUHHOTO yTIa.

26. IIpeoOpa3oBaHue CyMMbI TPUTOHOMETPUUYECKUX (DYHKLUI B TPOU3BEIACHHUE.

27. TIpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUIECKUX (DYHKIIHI B CyMMY.

28. IlpeoOpa3oBaHusi MPOCTEUIIMX TPUTOHOMETPUUYECKHUX BBIPAKCHUM.

29. BeipakeHUE TPUTOHOMETPHUECKUX (PYHKIMI Yepe3 TAaHTE€HC MOJIOBHHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCTIa.

31. IIpocteiinie TPUrOHOMETPUUYECKHUE YPABHEHUSI.

32. IIpocteiimye TPUTOHOMETPUIECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHOBHBIE TMOHATUA. OOnacTb oOmNpeAeNeHUs M MHOXKECTBO
3HAYEHUMN.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oyakmmu. [loctpoeHne rpadukoB (QYHKIWH, 3aJaHHBIX  PA3THIHBIMU
croco6amu.

36. dynkuuu. CBoNCTBA QPYHKIIHH.

37. ®yakuun.  MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAaHMYEHHOCTbD,
NEPUOIUYHOCTb.

38. Oynkumu. IlpomexyTkn Bo3pacTaHus W yOBIBaHWS, HauWOOJbIIee U
HalMEHbIIIee 3HAaUeHUs], TOUKU SKCTpemMyMa. ['paduueckas HHTEpIpeTanus.

39. CnoxHast ¢GyHKUHS (KOMITO3UIWS). Apu(MeTHYeCKHe Omnepanuu Hajl
byHKIUAME.

40. ®Oynkuuu. [ToHsITHE O HETIPEPHIBHOCTH (DYHKIINH.

41. O6patuble pynkuu. OOnacTe onpeseneHuss ¥ 001acTh 3HaAUECHUM 0OpaTHOU
GyHKIHH.

42. O6patnblie pyakun. CoiicTa. ['paduk oOpaTHON QyHKIUH.

43. Jlorapudmuueckas QyHKIIHsS, €€ CBOMCTBA U rpaduK.

44. JlorapudpmuuecKkue ypaBHEHHS U HEPABEHCTBA.

CoNoO~WNE
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45. TlokazarenpHast GYHKIIHS, €€ CBOMCTBA U TpaduK.

46. Iloka3aTenbHbIC YpaBHEHUS U HEPABEHCTBA.

47. CrenenHas (yHKIIHs, €€ CBOHCTBA U TpaduK.

48. YpaBHEHHUS U HEPABEHCTBA CTEIIEHHON ()YHKIIUH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HAUYEHHUM (QyHKIMK y= SiNX,eé CBOMCTBA
u rpaduk.

50. OOGnactp omnpeneneHuss ¥ MHOXXECTBO 3HaYCHUN (DYHKIIMH y= COSX, e€ CBOMCTBA
u rpaduk.

51. OOGnactp ompeneneHrs U MHOKECTBO 3HaueHUH QyHKIUU V= tgX, e€ cBOiCTBa
u rpaduk.

52. OO6nactb omnpeneneHrs U MHOXKECTBO 3HaUeHUH (PyHKIMHU y= CtgX, e€ cBOMCTBa
u rpaduk.

53. IIpeobpazoBanus rpadukoB GyHKIMA. CUMMETPHS OTHOCHUTEIBHO OCeH
KOOp/MHAT.

54. TlpeobpazoBanus rpadgukoB Gynkuuii. [lapamiensHsiii nepeHoc.

55. IIpeoOpazoBanus rpadukoB GyHKIMM. CUMMETpPHUS OTHOCUTEIILHO Havasia
KOOpJMHAT.

56. IIpeoOpaszoBanus rpagukoB ¢yHKIUHA. CHUMMETPHUS OTHOCHUTEIILHO MPSMOM
y=X.

57. Ilpeobpa3oBanus rpadpukoB ¢(yHKImiA. PacTspkeHue W C)kaTHe BIOJb OCEd
KOOP/MHAT.

58. VYpaBHeHus. PaBHOCHIBHOCTH YpaBHEHUIA,

59. VpaBuenus. OCHOBHBIC IPUEMBI UX PELICHHUS.

60. Cucremsl ypaBHEHHH. PABHOCHIIBHOCTD CHCTEM YpaBHEHUIA.

61. Cuctembl ypaBHeHHI1. OCHOBHBIC IPUEMBI UX PEIICHHUS.

62. HepaBencrBa. OCHOBHBIE IPUEMBI HX PEIICHHUS.

63. HepaBenctBa. PaBHOCHMIBHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M rpadMKoB (PYHKIMA NpU pelICHUN YpaBHEHHHA U
HEPaBEHCTB.

65. Meroa HHTEPBAJIOB.

66. M300pakeHne Ha KOOPIMHATHOM INIOCKOCTH MHOXECTBA peIlIeHUH ypaBHEHUN
C IByMsI IEPEMEHHBIMH U UX CHCTEM.

67. N300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PEILICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMH U UX CHCTEM.

68.  CrocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MOCIIE0BATEIbHOCTEH.

69. CymMmmpoBaHWHE MOCIEA0BATEIHHOCTEH.

70. [ToHsiTHE O MTPOU3BOAHON (PYHKIIMHU, €€ TE€OMETPUUYECKHI CMBICII.

71. [TonsiTre o mpou3BoAHON (QYHKIIMH, €€ PU3HMUECKUN CMBICI.

72. VYpaBHeHUe KacaTelbHOW M HOpMaNHU K Tpaduky QpyHKIUH.

73. [Tpon3BoIHBIE CYMMBI, Pa3HOCTH, IPOU3BEIECHUS, HACTHOTO.

74.  Tlpou3BoAHbBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

75. [TpuMeHeHre MPOU3BOJHOM K MCCIIEAOBAHHUIO (PYHKIIMI U MOCTPOECHUIO
rpaduxoB.

76. [TprMepbl UCTIONB30BAaHUS TPOU3BOAHON /IS HAXOXKACHUST HAWTY4IIEero
peleHnst B PUKIIAIHBIX 3a/1a9ax.

77.  Bropas npousBojHas, €€ reoMeTpudeckuii cMbica. HaxoxaeHue ckopoctu
JUTSL TIpoltecca, 3aJaHHOTO (hopMyIoi U TpaduKoMm.

78. Bropas npousBonHas, ee puznyeckuil cMbici. HaxoxieHne ycKopeHus
JUTSL TIpoliecca, 3aJaHHoTo (hOpMyIoi U TpaduKoMm.

79. [TepBoobOpazHas u uaTerpan. CBolicTaa.

80.  TabGnwmia mepBOOOpPa3HBIX.
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81. OnpeneneHHblii UHTETPall, OCHOBHBIE CBOMCTBA M €r0 T€OMETPUUECKUI
cmblca. @opmyia Hetorona—IJlelibHuna.

82. [TpuMeHeHHEe ONpeIeTICHHOTO UHTErpajia sl HaXOXKICHHsI TUTOIIAIN
KPUBOJIMHEHHOMN TPAIlCLIUH.

83. OcHOBHBIE ~ TOHATUS ~ KOMOMHaTOopukH. Pasmemenus. CoueraHwus.
IIepecranoBKH.

84. 3amaun Ha TIOJCYET YHWCIIAa pa3MEIICHHWH, MEepPecTAaHOBOK, COUYCTAHHN.
Pemenue 3aa4 Ha mepeOoOp BapuaHTOB.

85. ®dopmyna 6unoma Hetotona. CoiicTBa OMHOMUHATBHBIX KOA(DPHUITUEHTOB.

86. Tpeyronbauk [Tackans.

87. CoObITHE, BEPOSATHOCTH COOBITHS, CIIO)KCHUE B YMHOXEHUE BEPOSITHOCTEH.

88. [IpencraBienue naHHBIX (TAOIUIIBI, TUATPAMMBI, TPapUKN)

89. B3anMHoe pacnosioxeHne IByX NPSMbIX B IIPOCTPAHCTBE.

90. [TapannensHOCTh MPSMON U TUIOCKOCTH.

91.  IlapamienbHOCTH IJIOCKOCTEH.

92. [leprnieHUKYJIAPHOCTD MPSIMON U IJIOCKOCTH.

93.  IlepneHauKynsip U HAKJIOHHAS.

94, VYroa Mexay npsSMoi U IIIOCKOCTBIO.

95. JIByrpaHHbIi yrod.

96. VYTo1 MeXy TIIOCKOCTSIMH.

97.  IlepneHIUKYISAPHOCTH ABYX IIOCKOCTEH.

98. ['eomeTpryeckue mpeoOpa3zoBaHus MPOCTPAHCTBA: MAPAIIICIIBHBIN ITEPEHOC.

99. ['eomerpuueckue npeoOpa3oBaHus MIPOCTPAHCTBA! CUMMETpUS

OTHOCHTEJIBHO TUIOCKOCTH.

100. MmuororpanHuku. Bepmmnsl, peOpa, rpaHd MHOTOTpaHHHUKA.

101. TIIpusma. [Ipsmas u HaKIOHHAs mpu3Ma. [IpaBuiibHas pU3Ma.

102.  Mmuororpannuku. [Tapannenenunen. Kyo.

103. TIupamupa. [lpaBunbHas nupamuaa. Y ceueHHast mupamuaa. Tetpasap.

104. Cummerpuu B KyOe, B mapajijiefienuIesie, B Ipu3Me U MupaMuie.

105. Ceuenus xKyba, IpU3MBI U TUPAMUJIBI.

106.  IIpencraBieHue o MpaBUIbHBIX MHOTOIPaHHUKAX (TETpasap, KyO, OKTa’ap,
JIOJICKAdAP U UKOCAIIP).

107. Humuaap. OcHoBaHue, BBICOTA, OOKOBas TMOBEPXHOCTh,  OOpasyroras,
pa3BepTKa.

108. OceBble ceueHus UMIMHPA U CEUEHUS, TapajlieIbHble OCHOBAHUIO.

109. Konyc. Yceuennsiii koHyc. OCHOBaHHE, BBICOTa, OOKOBas TMOBEPXHOCTH,
oOpa3yrolas, pa3BepTka.

110. VYceuennbii koHyc. OcHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yromas, pa3BepTka.

111. OceBble ceueHust KOHyca U CEYECHUs, MapajuleIbHbIe OCHOBAHHMIO.

112.  Illap u cdepa, X cedeHusl.

113. KacarenpHas mI0OCKOCTh K cepe.

114.  OO6bem u ero uzmepenue. MarerpanpHas popmysna oobema.

115. O6vem Tema. @opmynsl  oObema Ky0a,  NPSAMOYroJbHOTO
napaieNienuea, Mpu3Mbl, IMITHHIPA.

116. ®opmynsl oObeMa MUPAMUABI U KOHYCA.

117.  ®opmynbel oObeMa 1apa u miomaau chepsl.

118.  ®opmy:sl mIoLAAM MOBEPXHOCTEH HMIMHAPA U KOHYCA.

119. Tlomo6we Tten. OTHOMmECHHWS TUIOMIAJIEH TOBEpXHOCTEH W 00BEMOB
MOIOOHBIX TEI.

120. IIpsmoyrosbHas (IeKapTOBa) CHCTEMa KOOPJAUHAT B IPOCTPAHCTBRE.

121. ®opwmyna paccTOSHUS MEXIY IBYMsI TOUKaMH. Y paBHEHHE C(epbl.
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122.  Bektopsl. Moaynbs BekTopa. PaBeHCTBO BEKTOPOB.

123. CnoxxeHue BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.

124.  Bektopsl. Koopaunatel. Pa3noskeHre BekTopa 1o HalpaBiICHUSIM.

125.  VYron mexnay nByms BekTopamu. [Ipoekimsi BEKTOpa Ha OCh.

126.  Koopaunatsl BekTopa. CKaJIsipHOE IPOU3BEICHUE BEKTOPOB.

127. Hcnonbp3oBaHHME KOOPIUHAT M BEKTOPOB MPH PEIICHHMH MAaTEMaTHUYECKUX U
NPUKJIAJIHBIX 3a/1a4.

HpI/IMepHLIe NMPaAKTUYIECCKUE 3aJaHUA
Pa3Butne noHsATHS 0 YHCIIE

1. Brorancnuts:
(1+)°
2. Haiitn MOynp M apryMeHT KOMIUIEKCHOTO Yncia
z=-5i
3. Jlanb! yncna:
z=2+5
z,=1-1
Haiigure: 1 %2
4 JlaHbl uncna:

)= “JII'E_ &
z =243
Haiinure: “17 “2

KopHu, crenenu u jiorapupmbi

1. Beranciaure |0955|092|093|092512
1

2%.1
2. Brruuciute —223
1 1
3. Bermermre _10g 7+10g 32-"log 28

2 4 4 2 4
4. Bernerre |0Q 12—£|09 32+ £|Og 6
3 2 3 2 3
OCHOBBI TPHTOHOMETPHH
YA

o Sln— "
1. Haiitu 31ak uncna 3 . OtBeT 06OCHYI/IT6.

Haiiu 3nax uncna Ctg28()° - Otser oGocHyiite.

YN
o CO0s— .
3. Haiinure 3HaK uncia 6 . OTBeT 00OCHYITE.
4, Jokaxwure, uto LG — sin*a =1g*a-sin‘a

DyHKIUH, X CBOICTBA U rpaduku
1. ITocTpouTts rpaduk GyHKIHH

s

y=x 3
2. ITocTpouTts rpaduk GyHKIHH

1
y=x *++1

3x
F¥= :
3. JHana ¢pyHKuus x+2 | Haiiti 3HaueHns pyHKIMH B TOUKAX -
1, 710
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— 2 _
4, Haiitu 061acTh onpenenenus GpyHkiua » - In{ x* — 6x+10)

VpaBHEeHHsI H HEPABEHCTBA

1. Pemmte ypaBHeHMe COS(X + = ) =1

2 Pemnre ypasrenne 3tg (3x+%) = VE)
3. Pemmte ypaBueHne 1-tg?x = 2tgx

4 Pemmre ypasrenue C0S(1-X) = L

Hauaja MaTeMaTH4eCKOI0 aHAJIHN3Aa
1. Breruncnure

lim(x%—5x+3)

x—=3

3 —_F
. - lim
2 Breraucnure: Iim s
3. Haiigure npousBoaHyo QyHKIINIA:

a)f(xX) =5x*+3x+7
6)f(x) == —2Vx +7

4. Haiitu  ypaBHeHuwe KacaTenbHOM K  rpaduky  QyHKIHUH
v=12x*+1

5. Haiiute nponsBoanyto Gynkmuu ¥ = VXTE3X T4

6. Uccnenyiite (QyHKIMIO HA MOHOTOHHOCTH U JKCTPEMYMBI
f(X) =—2x° +21x* = 72x+9

7. Haiiaure npousBognyto GyHkmmn Y =sin(x? + 2)-cos(X —2)

8. Haiimure mNpOMEKXYTKM MOHOTOHHOCTH (QYHKIIMM €  TOYKH
skcTpemyma ¥ = X° +6x* +9x +8

9. Haiinure Toukm mepern6a M MpOMEXYTKH BBITYKJIOCTH Tpaduka

q)YHKHHI/I j." = .r‘ - ﬁkz + 4
10. Haiigure mnpOMEXYTKH MOHOTOHHOCTH (YHKIIMM W TOYKH
skcTpemyMma V = X% -6x* +ox
11.  Jokaxwure, yto pyHkuus F sBnasercs mnepBooOpasHON it pyHKINU
f(x) Ha mpomexxyTke (- o0 ; +00), eciu
a) Fx)=x*-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12. Berunciure  MHTErpal J.(xz + 4x +1)dx Brerunciure 1mIomanb

dburyphI, OrpaHuueHHON rpaduKkoM GyHKIME Y = 3X°, IPAMBIME X=2,X=4 H
0CBIO abcuuce
2xdx

3+ %

14. Boruucnure 1wiomaab (GUrypsl, OrpaHU4eHHONW rpaduKkoM (QYHKIUU
y =16 —x* 1 ockro aberuce

15. Beruucnure miuomaab (GUrypbl, orpaHUueHHOW rpa@ukoM (GyHKIUU
y =1—x* u ockro abciuce

13. Berunciure uHTErpait I
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Kom0uHaTopuKa, CTATHCTHKA U TeOPHSI BEPOSITHOCTEI

1. B rpymne 32 crymenta. CKOJBKUMH CHOCOOAMH MOKHO
chopMupoBate KOMaHay H3 4 4YenoBeK IS Y4acTHS B MaTeMaTH4ecKOu
onummuazae?

2. Bbraucints: A7 +Ag*+As®

-
P7 - AZ +‘C:% .
10

3. Haiitu

4. CKOJIBKO pa3iIMYHBIX MIECTU3HAYHBIX YHCET MOYKHO 3aITUCaTh C IIOMOIIBbIO AP
2,3,4,5, 6, 7 takum 00pazom, uToObI Bce IUMPHI B YHCIaX ObLTH PA3INIHBI?

5. [udp cetida obpasyercs u3 1Byx uucen. [lepBoe, ABy3HaYHOE YKCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B uncie MOryT NOBTOPsTHCs). Bropoe, Tpex3HauHoe
qucio, oopasyercs U3 uudp 7 u 6. CKoIbKO pa3IMYHbIX HIH(YPOB MOKHO UCIIOJIB30BaTh B TAKOM
ceride?

6. Han psig uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmMerndeckoe, pa3max,
MOJIy U MEJIMaHYy.

7. Ilpu kaxux 3sHauenusx x cpednee apupmemuueckoe psoa wucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Be1OOpKa 2, 2, 3, 4, 4,7, 7, 7, 9. Haiinute Mmenuany 3Toi BEIOOPKH.

Q. Omnpenernsist cTeneHb 3aCOPEHHOCTH IIBETOYHBIX CEMSIH, BBISICHSUIH, CKOJIBKO CEMSIH

COPHBIX PAaCTEHUU COAEPKUTCS B Kak1oM U3 100 mpou3BOIBHBIX 00pa30M BEIOPaHHBIX TAKETOB
C OJIMHAKOBBIM YnCIIOM ceMsiH. [lomyunmu:

Yucno ceMsiH COPHBIX PacTeHUN o| 12| 3| 4| 5|6|7]|8

Yucao nakeToB 311626 | 17|18 10|3|5|1

Haiitu cpeanee apudmernueckoe 1 Moay.
10. [Toacunranu o6beM npoaax marazuna B Teuenue 10 aueii (B Toic. py0.): 45, 39,
33,37, 31, 29, 41, 41. Haiitu cpennee apudmeTndeckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHHne KOHyca — MPaBUIIbHBIN TPEYroJbHUK CO CTOPOHOH 12 cMm.
Haiinure miomans cedeHus, IPOBEJEHHOTO Yepe3 JIBe 00pa3yrolue KOHyca, Yrol MexXIy

KOTOPBIMH  PABCH () Orpesok AD nepneHIMKYIIpeH K IUIOCKOCTH PaBHOOEAPEHHOTO
tpeyroipHuka ABC. U3BectHo, uto AB=AC=5cMm, BC=6cMm, AD=12cMm. Haiinute paccrosiaue
0T KOHIIOB oTpe3ka AD mo mpsimoii BC.

2. Paccrostare oT Touku M 110 KaXk10¥ U3 BEPUINH MPABUIBHOTO TPEYTOJbHHUKA
ABC paBHo 4 cMm. Haiinute paccrossare ot Touku M no mutockoct ABC, eciiu AB=6 cwm.

3. B tpeyronsnuke ABC mano: ¢ :90 AC=6 cm, BC=8 cm, CM - menuana.

Yepes Bepmmny C mposenena npsimast CK, mepreHauKyssipHas K TNIOCKOCTH TPEYTOJIbHUKA
ABC, mpuuem CK=12 cm. Haiigute KM.
4. Yepes cropony AB pomba ABCD mposenena miockocte ADM Tak, 4to

neyrpanneiii yron BADM pasern () . Haiizure cropony pombGa, ecin ¢BAD =45 4
paccrosiHue oT Touku B 10 miockoctt ADM paBHO 43
5. Cymma miomane Tpex rpaHeil mpsiIMOYTrOJIbHOIO MapaijieenuIe a, UMEIINX

obmyro BepmuHy, paBHa 404 om’, a ero pebpa mponopimoHanbHbl yuciaMm 3, 7 u 8. Haiioure
AuaroHajib napajuiCicruIicaa.
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6. N3mepenust mpsMoyroJibHOTO Mapasuienenumea paBael 8 cM, 12 cm u 18 cm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOT0 MapajlieNenuea.

7. [lap paguyca 41 qm nepeceyeH MI0CKOCThIO, HAXOASIIEHCS Ha pacCTOsTHIH 9 M
OT ueHTpa. Haliure miomans cedeHusl.
8. B konyce mimHa oOpasyromieil paBHa 5, a panguyc ocHoBaHus paBeH 4. Haiinure

00beM KOHYCa.

9. Haiiti kocunyc yria mesxay sekropamu: @(2,—1,1)ub(4,—3,5)
1.3.2 Kpurepuu onieHKH

banmel 3a
Kpurepum oueHKH pe3yibTAaTOB BbIIIOJIHECHUSA KPUTEPUU OLICHKU
TEOPETUYECKOIr0 3aIaHH S MakcumMajabHBIH
0a1 — 1 6ana
- JIEMOHCTpPHpYeT TIiIy0oKoe, TOJHOE 3HAaHWE U [OHMMAaHHE 1
MPOrPAMMHOI0 MaTepuana;
- MCYEPMBIBAIOIIIE, IMOCIEI0BATEIbHO, IPAMOTHO M JIOTUYECKH BEPHO
W3J1araeT MaTepual;
- 1a€T TOYHOE ONpPECICHNE U UCTOJIKOBAaHNE OCHOBHBIX MTOHSATHI;
- TIpU OTBETE JIEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKJICHHIA,
MIPUBOAUT BEPHBIE APTYMEHTHI, I€Ja€T MPAaBUIbHBIC BHIBOJIBI;
- IPABUJILHO M OOCTOSITEIBHO OTBEYAET HA COMYTCTBYIOIINE BOPOCHI.
- JIEMOHCTpPUpPYET T[iIy0OKoe, TIOJIHOE 3HAHUE H [OHUMaHUE 0,5

IIPOrPaMMHOIO MaTepHaa;

- B OCHOBHOM IIPaBWJIbHO, 0€3 U3MEHEHUsI OCHOBHOM CyTH IPaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepHa;

- JIOIIyCKAeT HECYILUECTBECHHbIE HETOYHOCTH IIPU OIPEACICHUH W
VCTOJIKOBAHUN OCHOBHBIX ITOHATHUH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb  CYXKACHHH,
IIPUBOAUT BEPHBIE apPryMEHTHI, BE€PHO, HO C HE3HAYUTEIbHBIMHU
olIMOKaMH JieJaeT BbIBOJIBI,

- MpaBWJIbHO, HO COBEpIIAas HE3HAUMTEIbHbIE OIIMOKM, OTBEYaeT Ha
COIIYTCTBYIOILKE BOIPOCHI.

-pacKpbIBa€T OCHOBHOE COJepXaHHE Y4eOHOro Mmarepuana, HO 0,25
OOHApY)KMBAIOTCS  CYHNICCTBCHHbIE  TPOOENbl B MOHUMAHUH
IpOrpaMMHOTO MaTepuaa

- HETIOJTHO, HapyIIas [TOCIIEI0BATEIbHOCTD U3JIaraeT MaTepHall;

- JONYCKaeT OMIMOKM B OINpPEICNCHHH M HCTOJKOBAHUM OCHOBHBIX
MMOHATHH;

- TpU OTBETEC JEMOHCTPHPYET CaMOCTOSITEIBHOCTh  CY)XICHUH,
NPUBOJUT YAaCTUYHO BEPHBIC apPTyMEHTHI, OT/CIbHBIC BBIBOJBI HENb3S
CUUTATh BEPHBIMHU U 000CHOBAHHBIMH;

- CTYJCHT WCIBITBIBACT 3HAYMTEIbHBIC 3aTPyIHCHHUS, OTBeyas Ha
COMYTCTBYIOIIIUE BOTIPOCHI.

- HE 3HAET 3HAYUTEIbHOW YaCTU HNPOrpaMMHOI0 MaTepuania, JOIyCKaeT 0
CYIIIECTBEHHBIC OIINOKU;

- HE 3HAeT WM J1aeT HEBEPHOE ONPENIEIICHUE U UCTOJIKOBAHUE
OCHOBHBIX TTOHITHH

- HE MOXET MPUBECTU BEPHBIE aPTYMEHTHI, JI€JIACT HENPABUIbHBIE
BBIBO/IBI;

- HEBEPHO OTBEYAET HA COIMYTCTBYIOIIUE BOIPOCHI.

UTOoro 1
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Kpurtepun onieHkn NpakTH4ecKoro 3ajaHusi no ajareope

Banasl 3a
KPUTEPHUHU OLlEHKHU

Xox perieHusi BEpHBIA, TMPUBEICHO BEpHOE OOOCHOBAHHOE pEIICHHE,
MOJIy4YE€H BEPHBIN OTBET

1,5

Xox penieHus BepHBIN, HO JOIYIIEHA OJHA OMIMOKA BRIYHCIUTEIIEHOTO
Xapakrepa,

1

Pemenne HayaTo JIOTHYECKH BE€pHO, O0MNylI€Ha BBIYHMCIIHUTCIbHAA
OH_II/I6K3.; HJIKM pCHICHUEC HC JOBCACHO 10 KOHIIA, OTBCT OTCYTCTBYCT

0,5

HesepHoe pelienne, HEBEpHBIM OTBET U OTCYTCTBUE PEILICHUS

0

UTOro
Kpurtepuu oleHKH NMPaKTH4YeCKOT0 3aJaHUsl 0 TeOMeTPHH

1,5
Bananl 3a
KPUTEPHUHU OLEHKH

Haii/leH BEepHBIH CIIOCO0 PELICHNUS;

IPUBEJIEHa BEpPHAs MOCIIEI0BAaTEIbHOCTh BCEX LIAroB PEIICHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEUEHBl Ha YepTEXe CBOWCTBA BCEX IPEJCTABICHHBIX B
yCIOBHU (DUTYP M UX DIIEMEHTOB;

BEPHO BBINOJIHEHBI BCE TPE0Opa30BaHUs U BHIYNCIICHUS;

IIOJIy4E€H BEPHBIN OTBET

1,5

HaliJIeH BEpHbIN CIIOCO0 pELICHMS;

NPUBEJICHA BEPHAs TIOCIIEJOBATEIBHOCTD BCEX IIar0OB PEUICHHUS;
JIOTIYIIIEHBI OTCYTCTBUA U (WIK) HETpyObie OMNOKHU B 000CHOBAHUSIX
KITFOYE€BBIX MOMEHTOB;

BEPHO OTMEUYEHBbl Ha YEpPTEKE CBOICTBA IMPEJICTABICHHBIX B YCIOBUHU
¢uUryp m ux 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PELICHUU
3ajlauy;

JIOTYIIIeHa OJJHa Herpy0Oasi BRIYMCIUTEIbHAS OIMOKA, HE BIUSIONINE HA
NPaBUIBHOCTh JAJIbHEHIIIETro X0/1a peleHus

XOJI PEIICHNS BEPHBIN;

pelIeHne, BO3MOYKHO, HE 3aBEPILIEHO;

JIOTIYIIEHbl OTCYTCTBHSI U (WJIM) HErpyOble OMMOKM B OOOCHOBAHHAX
KIIFOUEBBIX MOMEHTOB;

OTMEUYEHHbIE Ha YEPTEKE CBOWCTBA MPEACTABIECHHBIX B YCIOBUU (pUTyp
Y UX 2JIEMEHTOB UMEIOT HETOUYHOCTH;

JOTYIIEHbI HETpyOble OMMOKN B BBIYHCICHUSX M B MPEoOpa3OBaHUSIX,
HE BJIMAIOIINE Ha MPAaBUIBHOCTD X0OJa PELICHHUS;

B pe3yJIbTaTe ATUX OMIMOOK MOKET OBITh MOJIy4Y€H HEBEPHBII OTBET

0,5

HEBCPHOC PCIICHHC, HCBCpHHﬁ OTBCT HUJIU OTCYTCTBHUC PCIICHUSA

0

NTOT'O

1,5

1.4. MaTrepuajibHO-TeXHHYeCKOe o0ecneyeHue AJ1si POBeIeHUs NMPOMEKYTOYHOM
arrecTanuu

ATTCCTaI_[I/II/I IMPOBOAUTCS B y‘-ICGHOM KaOHMHETe MAaTEMATHKH.

1.5 YueOHO-MeTOAMYecKOe U MHGPOPMAIMOHHOE oDecriedeHHe sl MPOBeIeHUs
NMPOMEKYTOYHOI aTTecTAlNU

OcHoBHbIE YueOHbIe U3IaHUA

1. Maremartuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaju3a,

reomerpusi. Anredpa W Havanma wmartematudyeckoro anammsza. 10-11 kmaccer:

0a30BbIi 1 yriTyos€HHbIN ypoBHU : yueOHuk / I1I. A. Anumos, 0. M. Komsirun, M.
B. Tkauésa [u np.]. — 11-e uzn. — Mocksa : I[Ipocsemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — TekcT : 31eKTpOHHBIH // DICKTPOHHBINA pecypc
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nudpoBoit oobpazoBarenbHoi cpeapl CIIO PROFo6paszoBanue : [caiiT]. — URL:
https://profspo.ru/books/132452

2. Maremartuka: anreOpa M Hayajga MaTEeMaTHYECKOTO aHaju3a,
reometpusi. ['eomerpus: 10-11 kmaccel: 0a30BbIi M YriayOJEHHBIM YPOBHHU !
yuebnuk / JI. C. Aranacsu, B. @. byry3os, C. b. Kagomriies [u ap.]. — 11-e usa.
— Mocksa : Ilpocsemenue, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. —
Tekct : anekTpoHHBIA // DIIEKTPOHHBIA pecypc IUPPOBOK 00pa3oBaTEIbHOM
cpenbl CI1O PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132455

JlonoJiHUTE IbHBIE yYeOHbIe U3IaHus

3. Maremaruka: anreOpa ¥ Hadala MaTeMaTHYECKOTO aHAIN3a, T€OMETPHUSL.
Anrebpa m Hadaia maTemMatudeckoro adammsa. 10 xmacc: 0a3oBbIdA U
yIIIyOJIEHHBIN YPOBHU : YUEOHUK JJIs1 00111€00pa30BaTEeIbHBIX OpraHu3aui /
1O. M. Komsarun, M. B. TkauéBa, H. E. ®&énoposa, M. U. [1labyann. — 10-e
3. — Mockaa : [Ipocsemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-
0. — Tekcr : onekTpoHHBIH [/ DNEeKTpoHHBIA pecypc UUGPOBOA
obpazoBatensHolt cpeapl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/132301,

4. IlparyceBuu, M. S. MaremaTtuka: anreOpa U Hadajla MaTEMaTHYECKOTO
aHanu3a, reoMmerpus. AnreOpa W Hayaida maremaTudeckoro anaimmza. 10
KJacc: yrIyOn€HHBIM YpOBEHb  Y4eOHHK [JIsi  00IIe00pa3oBaTEIbHBIX
opranuzanuii / M. . TlparyceBuu, K. M. Cron6os, A. H. 'onoBun. — 7-¢
nu3a. — Mockaa : [Ipocsemnienue, 2022. — 435 ¢. — ISBN 978-5-09-100205-
8. — Tekcr : onekTpoHHBIH [/ DNEeKTpOHHBIA pecypc UUGPOBOMA
obpazoBarensHOil cpensl CIIO PROFoOpa3oBanme : [caiit]. — URL:
https://profspo.ru/books/132302

5. Maremaruka: anrebpa ¥ Hadaia MaTEMaTHUECKOTO aHAlM3a, T€OMETPHS.
Anrebpa w Hayaia wmaTemMatudeckoro adammsa. 10 kmacc: 0a3oBbIA U
yriyon€éHHbIi ypoBHH : yueOHuk / C. M. Hukonsckuii, M. K. Iloranos, H. H.
Pemernukos, A. B. llleBkun. — 10-e u3a. — Mockaa : IIpocsenienue, 2022.
— 434 c¢. — ISBN 978-5-09-101573-7. — TekcT : 3neKTpoHHbIH [/
DOnexTpoHHBIM  pecypc mmdpoBoi  oOpazoBatenbHOUM  cpensl  CITIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132300

6. Beicmas matemaTtuka ais 3KOHOMHUCTOB. B 3 wacTtax. Y.2: yueOHUK u
MPAKTUKYM JJIsS cpeaHero npodeccronHanpHoro oopazosanus/ H.III. Kpemep,
b.A. Ilytko, U.M. Tpummun; nox pemakumeit H.III. Kpemepa. — 5-¢ u3zg.,
nepepad. u pomn. — Mocksa: UznarensctBo IOpaiit, 2024. — 239¢. — URL:

Oo0paszosarensHas mwiardhopma IOpatit. Jlist By30B 1 ccy30B. (urait.ru)

HNHuTepHeT-pecypcsnl
7. www.fcior.edu.ru (DenepanbHbIi LEHTP UHGOPMAIHOHHO-
obOpazoBatenbHbIX pecypcoB (PIINOP)).
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https://urait.ru/search?words=%D0%9A%D1%80%D0%B5%D0%BC%D0%B5%D1%80
http://www.fcior.edu.ru/

8. www.school-collection.edu.ru (Enunas KOJUICKIIHS U(PPOBBIX
o0pa3zoBaTeIbLHBIX PECYPCOR)

9.  www. Ucheba. com (O6pa3oBarenbHblii moprai «Yde0ay: «Ypokm»
(www. uroki. ru)

10. DnextpoHHBIA pecypc 1mdpoBoit obOpaszoBarensHO cpempl  CIIO
PROFo6pazoBanue;

MeToauuyecKue YKazaHnus 1Jis oﬁyqamumxca M0 OCBOCHHUIO JHUCIUITJIMHBI

11. Metoauueckue yKazaHusi s OOyYaloIUXCSd 1O  BBIMOJHEHHIO
NPaKTUYECKUX pa0OT.
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