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1. MACIHOPT PABOYEM TIPOTPAMMBI YUEBHOI'O IMPEJIMETA
«MATEMATHUKA»

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

PabGouass mporpamMma sBIsS€TCS 4YacTbl0 OCHOBHOHM MpodeccHOoHaIbHOU
oOpa3oBarenbHOM mporpamMmbel 1o  crenuansHocTH  22.02.06  CBapounoe
IPOU3BOCTBO.

Pabouas nmporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC COO u
nojoxkeHnit denepanbHOl  00pa30BATENBHOW MTPOTpaMMbl CPEIHETO OOIIEro
oOpa3oBaHus.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
MPOrpaMMbl

VYyeOuniii mpeameT «MareMaTtukay OTHOCUTCS K NMPOGUIBHBIM YYEOHBIM
npeaMeraM  oOmieoOpa3oBaTeNbHOM — MOATOTOBKH.  YUeOHBIH — MpeaMer
«Maremartuka» u3ydaercsa Ha yriayOJeHHOM YPOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaMEeT HuMeeT Mpu (POPMUPOBAHUU U
Pa3BUTHH OOMIMX U MPOPECCUOHAIBHBIX KOMIETEHIIHI:

OK 01. BeiOupatp cmocoObl pemeHus 3agad  MpoQecCHOHATBHON
JESTEIIbHOCTH IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpPEJICTBAa TIOWCKA, aHalu3a W
UHTEpIpEeTaluy MHPOPMAUU U UHPOPMAITUOHHBIE TEXHOJIOTHH ISl BHIIIOTHEHHUS
3a/1a4 Npo(heCCUOHAIBHOU EeSITELHOCTH.

OK 03. [TmanupoBath U peaqn3oBbIBaTh COOCTBEHHOE MPO(HECCHOHATHFHOE
JUYHOCTHOE pa3BUTHE, IpeaNPUHUMATEIbCKYIO JesITeIbHOCTD B
npodeccuoHaIbHOU cdepe, UCTIONBb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAMOTHOCTHU B
pa3IMYHBIX )KU3HEHHBIX CUTYalLIUsX.

OK 04. DddexkTnBHO B3auMoOjCHCTBOBaTh M pabOTaTh B KOJUICKTUBE U
KOMaH/I€e.

OK 05. OcyuiectBidTh yCTHYI0O M NHCbMEHHYIO KOMMYHHMKAIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®enepanii ¢ y4eToM OCOOEHHOCTEM
COLIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA.

[IK 2.2. BeiOuparb BuJ U mapameTpbl PeXKHMMOB 00pabOTKH MaTepualia ¢
Y4ETOM MPUMEHSIEMOM TEXHOIOTHH.

CormacHo ywebHoro miaHa 1o crnenuaabHoctu 22.02.06 Csapounoe
IPOU3BOJCTBO KAXKIBIH OOYUYAIOLIUICS BBINOJHACT UHAMBUIYAIbHBIM MPOEKT IO
OJTHOMY M3 y4€OHBIX MPEAMETOB 00IIe00pa30BaTEIHLHOM MOTOTOBKH (B TOM YHUCIIE
o YIIIT.01 Marematuka):

NunuBuyanbHBINA TPOEKT (MPpEeIMETOM He siBisieTcs) — 32* yaca.



*He BXOJUT B yueOHYIO Harpy3Ky oOydaromuxcs no yuebHomy npeamery «MaremMaTHKa»
1.3. Ilnanupyembie pe3yabTaThl 0CBOEHHS YUeOHOI0 MpeaAMeTa

B paMKax OCBOCHHA COACPKAHUMA y‘{€6HOFO mpcamMeTa «MaTCMaTI/IKa»,
oOecneynBaeTcs JOCTHIKCHHUC 06y‘IaIOHII/IMI/ICH JJUMYHOCTHBIX, MCTAIIPCAMCTHLIX U
IPECOAMECTHBIX PE3YJIbTATOB.

[Inanupyemsblie

OCHOBHBIE ITOKA3aTeIN OLICHKH pe3yiabTara
PE3YyIbTaTbl OCBOCHU

JluunocmHubie PE3Vibmanivl, 6 MOM HUucie.

B yactu -cOPMHUPOBAHHOCTh TPAXKJIAHCKON MMO3UIUMU O00y4YaloIIerocs Kak
TPaXKJIAHCKOTO aKTUBHOTO W OTBETCTBEHHOTO YJIEHAa POCCHICKOro oO0IIecTBa,
BOCIIUTAHUS MpPE/ICTaBJICHHE O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS

Pa3IUYHBIX CTPYKTYpP, SBICHUH, MPOLEIYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI M JPYroe), yMEHHE B3aUMOJICHCTBOBATH C
COLIMAJILHBIMA WHCTHUTYTAMH B COOTBETCTBUU C HX (QYHKIHMSIMH U

Ha3HAYCHHUEM.
- c(hOpPMHUPOBAHHOCTh POCCUHUCKOW TPaKTAHCKON HUICHTUYHOCTH,
B gactn YBaXXEHUs K NIPOLUIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHKH,
ITaTPHOTHIECKOTO LIEHHOCTHOE OTHOILICHHE
BOCTIIMTaHM:A K  JOCTHXXEHUSIM  POCCHHUCKHX  MATEeMaTUKOB U  POCCHICKOMU

MaTeMaTHICCKOM IIIKOJBI, UCITOJIB30BaAHHUEC 3THX IIOCTI/I)KGHI/Iﬁ B ApYrux
HayKaX, TCXHOJIOT'UAX, C(I)ean O9KOHOMHMKHU,

- OCO3HaHHWE JYXOBHBIX IIEHHOCTEM PpPOCCHUUCKOrO  Hapoja,

B wactu nyxoBHO- c(hOpMHUPOBAHHOCTH HPaBCTBEHHOTO CO3HAHU, 3TUYECKOTO
HPaBCTBCHHOT'O MOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
BOCIIATAHHUA HayKd W JACSITENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B

OCTPOEHHE YCTOMYMBOIO OYAYILEro;

- 9CTCTHYCCKOC OTHOIIICHHEC K MHUpy, BKJIrO4as 9CTCTUKY

B gactu MaTeMaTUYeCKNUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajiay, pEeUIeHUH,
3CTETUYECKOIO PACCYKICHUI, BOCIIPUMMYHUBOCTD
BOCIIMTaHMSA K MaTeMaTHYE€CKUM acCIIEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

- ¢()OPMUPOBAHHOCTb YMEHUS MPUMEHITh MaTeMaTHUYECKUE 3HAHMS B
B gactu ¢pusmaeckoro HMHTEpecax 3J0pOBOT0 M 0e30macHoro odpasa *KU3HH, OTBETCTBEHHOE
BOCITHTaHHA OTHOLIEHME K  CBOEMY  3J0pPOBbIO  (310pOBO€  IHTaHHE,
cOaTaHCUPOBAaHHBI PEXWM 3aHATHA W OTHABIXA, peryJspHas
¢usnyeckas axkTHUBHOCTb), (PU3MUECKOE COBEPILIEHCTBOBAHUE MpU
3aHATHUSX CIOPTUBHO-0370POBUTEIHFHON IEATEIbHOCTHIO;

- TOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH TPYAOJIIO0Us, UHTEpEC K
B 4actu Tpynosoro pa3IuYHbIM cepaM MpodheccCHoHATbHOM 1eATEeNbHOCTH, CBSI3aHHBIM C
BOCIINTaHHA MaTeMaTHKOMN

n e TMNPWIOKEHUSIMH, YMEHHME COBepUIaTh OCO3HAHHBIK BBHIOOP
Oyaymelt mpodeccun W peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC
IUIaHEI, TOTOBHOCTH H CIIOCOOHOCTE
K MaTeMaTH4eckoMy O0Opa3oBaHUI0O UM  CaMOOOpa30BaHMIO Ha
MPOTSHKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B
pelIeHNH MPAKTUYECKHX 33/1a4 MaTeMaTUYeCKON HaIpaBIeHHOCTH;




B yactu
SKOJIOTUYECKOTO
BOCHHATAHUS

- cOPMUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphl, TOHUMAHUE BIUSHUS
COLIMAIbHO-9KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOU M
COLIMATIBHOM  CpPE.Bl, OCO3HAaHHWE  TJIO0AJIBHOrO  XapakTepa
9KOJIOTUYECKUX pooiieM, OpUEHTALIUS Ha MIPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUH IS peleHus 3a7a4 B 00JIaCTH OKpYsKarolei
cpenbl, IUIAHUPOBAHHE TIOCTYNKOB M OIEHKA HMX BO3MOXHBIX
MIOCJICZICTBU JIJIs1 OKPY>KaIOLEH Cpeibl;

B yactu nennoctu
HAaY4YHOTO MMO3HAHUS

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOILIECTBEHHOW MPAKTHKH,
MMOHUMAaHUE MaTeMaTU4eCcKOu HayKu

KaK C(bepbl YeJIOBEUYCCKOU JACATCIIBHOCTH, 3TallOB eé Pa3BUTUA H
SHAYMMOCTHU JIA pPa3BUTHA HUBUIM3AllUM, OBJIAACHUC A3BIKOM
MaTeMaTHKH M MaTeMaTHYSCKOM KyanypofI KakK Cp€ACTBOM ITO3HAHUSA
MHpa, TOTOBHOCTb OCYHICCTBJIATH HPOCKTHYHO W HUCCIICAOBATCILCKYIO
ACATCIIBHOCTE MHAUBHUYAJIbHO U B I'PYIIIIC.

[Inanupyemsblie
pe3yJIbTaThl OCBOCHUS

OcHOBHBIC TTOKa3aTeIU OLICHKHU pE3yJibTaTa

Memanpedmenfmble pesyibmanivl, 6 NMOM Hucie.

1. YuuBepcasibHble yueOHBIC IO3HABATEIbHBIC IEHCTBH

Ba3oBeie 1ornyeckue
ENUCTBUSA

- BBUBJIATH M XapaKTE€pPU30BaThb  CYILECTBEHHbIE  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, NOHATUN, OTHOLIEHUNH MEXAY MOHSITHIMH,
(bopMynupoBaTh olpeieeHus MOHATUH, yCTaHaBJIMBaTh
CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIIUKN, OCHOBAHUS i 0000MICHHS
U CpaBHEHMS, KPUTEPUU IIPOBOJMMOIO aHAIN3A;

- BOCHpUHUMATH, (OPMYIHPOBATH U TPEOOPA30BHIBATH CYKIACHUS:
yTBEpAUTENIbHBIE U OTPULIATENIbHBIE, €IUHUYHbIC, YAaCTHbIE U 0OIIHe,
YCIIOBHBIE;

- BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H MU
NpOTHBOpEeYus: B (paKTax, JAHHBIX, HAOIIOACHUSX M YTBEPKICHHUSX,
IpeaaraTb KpUTEPUH
JUTS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNH;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IE€IYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHNUN, YMO3aKIFOUECHNUN 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSATEIBHO JOKAa3aTEJbCTBA MaTEMaTHYECKHX
yTBEpKACHUM  (mpsiMble W OT  NPOTUBHOIO),  BBICTpaMBaTh
apryMeHTaluIo, IPUBOJUTH IIPUMEPBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHHS U BHIBOJIBI;

- BBIOMpATh croco0 pemeHus: yueOHOH 3a/1auM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pELICHMS, BbIOMpaTh Haubojiee MOAXOAAIUN € Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

baszosrie
HUCCIIEI0BATEILCKHUE
IEUCTBUS

- WCIOJIb30BaTh BOINPOCHl KaK MCCIEIOBATEICKHI WHCTPYMEHT
Mo3HaHus, (GOpPMYyIUPOBATH BOMPOCHI, (HUKCHPYIOIINE MPOTUBOpPEUHE,
npo0JieMy, yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJWUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT,
WCCIIeIOBaHNE MO0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
00beKTa, SIBICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMH;

- CaMOCTOSATENTHHO (OPMYIUPOBATh OOOOIIEHUS ¥ BBIBOJBI TIO
pe3ynbTaTtaM TpPOBEAEHHOTO HAOINIOIEHUS, MCCIECOBAHUS, OIICHHBATH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB M 00OOIIEHHUH;




- IIPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLECCA, 4 TAKIKEC BbIABHUI'ATh
NMPCANOJIOKCHUA O €T0 Pa3BUTUHN B HOBBIX YCIIOBUAX.

Pab6oTa ¢
uHpopmanuen

- BBIBIATH JeUUUTH WH(GOPMALUHU, TaHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOMPOC U IS PEIICHUS 3a]1a4H;

- BbIOMpaTh HH(OpPMALMIO U3 HCTOYHUKOB PAa3jIMYHBIX THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATH u HWHTEPIPETUPOBATH
MH(OPMALIHIO Pa3IUYHbIX BUOB U (hOpPM MpeacTaBiIcHUS;

- CTPYKTypHpOBaTh HH(DOpPMANHIO, MPEACTABIATH €€ B Pa3IMYHBIX
(dhopMax, UIUTIOCTPUPOBATH I'padUUYeCKy;

- OlEHWBaTh HAASKHOCTh HWHGOpPMANKMKM TIO  CAMOCTOSATEIHHO
c(hOpMYyIMPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcallbHbIE KOM

MYHUKATHUBHLIC HeﬁCTBHH

OO01enue

- BOCIPUHMMATh WU (OPMYIHPOBATH CYXKICHHS B COOTBETCTBHH C
YCIOBUAMHU U LEJIAMHU OOIIEHUs, SICHO, TOYHO, IPAaMOTHO BBIPAXKaTb
CBOIO TOYKY 3peHUs B YCTHBIX
U NIACbMEHHBIX TEKCTAX, AABaTh IIOSICHEHUs 110 XOJy PELICHHUs 3aa4H,
KOMMEHTHUPOBATh IIOJy4YEHHBIN PE3yiIbTarT;

- B X07e 00CYX/eHHs 3a/1aBaTh BOIPOCH IO CYHIECTBY O0OCYyXIaeMoil
TEMBbI, IIPOOJIEMBI, pellaeMoi 3aa4M, BICKa3bIBaTh MJIEH, HallEJICHHbIE
Ha IIOMCK pEUICHUs, COINOCTABIATH CBOM CYXACHHUSA C CYKICHUSMH
JAPYTUX YYaCTHUKOB JMajiora, OOHapyXXHMBaThb pa3jiMyhe U CXOJACTBO
MO3UIHK, B KOPpeKTHOU ¢opme (GopMymupoBaTh pa3HOIIIACHS, CBOH
BO3pa)KCHHUS;

- IPEACTABIATH PE3yibTaThl PpEIICHUs 3aJadd, DKCIIEPUMEHTA,
UCCIIEIOBAaHMsI,  [IPOEKTa, CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYILUICHMS C Y4€TOM 3aJa4 [PE3eHTalUd U OCOOEHHOCTEH
ayJIUTOPUH.

CoBMecTHasd
EATETbHOCTD

- TIOHMMaTh U WHCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOH U
WHJMBUIYAIbHOU PaOOThl MpPH PEIICHUM Y4YEOHBIX 3a7ad, MPUHUMATH
LeTb  COBMECTHOM  JEATEIbHOCTH, IUIAHMPOBAaTh  OPTaHU3ALUIO
COBMECTHON palOThI, pacmpenemisiTh BHABI PabOT, JOTOBapHBATHCH,
oOCyXJaTh TpoIecC M pe3ynbTaT paboTel, 0000IIaTh MHEHUs
HECKOJBKHUX JIOJCH;

- y4yacTBOBaTh B TIpyHHoBBIX (opmax paboThl (00CykIeHus, oOMeH
MHEHUH, «MO3TOBBI€ WITYPMbI» W WHBIE), BBITOIHATH CBOIO YacThb
paboTel M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTMMM YJIE€HAMH
KOMaH/Ibl, OLIEHWBAaTh KaYeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO
KpUTEpUsIM, CHOpMYTUPOBAHHBIM YYACTHUKAMH B3aHMOJICHCTBHS.

3. YHuBepcaabHbIE PETyJIATUBHbIE IEHCTBUS

Camoopranuzanus - COCTaBIIAATH IJIaH, AITOPUTM PELICHUS 3a/1a4H,
- BBIOMpATh CMOCOO pelIeHUus ¢ YYETOM HUMEIOIIHUXCA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH,
- ApryMEHTHPOBATh MU KOPPEKTHPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOM HH(OpMAIIUY.

CaMOKOHTpOIB - BIJIaJIETh HAaBBIKAMU I103HABATEIbHOW peQJIEKCUM KaK OCO3HaHUS

COBEpLIAEMBIX JEHCTBUI U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YIIBTATOB,
BIIQJIETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJISI TMpoIiecca M
pe3yJibTaTa pelIeHUsI MaTEMAaTUIECKOM 3a/1a4u;

- TpPEeABUIIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEHICHUU
3a7la4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENLCTB,  JAHHBIX, HAWJICHHBIX  OIIMOOK,  BEIABICHHBIX
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TPYAHOCTEM;

- OIICHUBATL COOTBCTCTBUC PEC3YyJibTaTa LCIHW U YCIOBUSAM, OG"bSICHSITB
MIPUYMHBI JOCTUKEHUS WIA HETOCTHXKEHUS Pe3y/IbTaTOB e TEIbHOCTH,
HAXOJUTh OUIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.

[Tnanupyembie OcHoBHbIE TIOKa3aTeNN OLIEHKH MPEAMETHBIX PE3yIbTaTOB:
pe3yJIbTaThl
OCBOEHUS
IIpeomemnvie 1) cBOOOAHO oOMEepUpOBaTH MOHATHSAMHU: PpAlMOHAIBLHOE YHUCIIO,
pe3yrbmamuol OeckoHeyHast TepUOJMYEcKast ApoOb, NPOLEHTH, HPPALUOHATIHHOE

YKCJI0, MHOYKECTBA PALlMOHAIBHBIX U EHCTBUTEIIBHBIX YUCEN, MOLYJb
JEMCTBUTEIILHOTO YMCIIA; TPUMEHATH APOOU U MPOLEHTHI AJIS PeIICHHS
IPUKIAIHBIX 337a4 M3 Pa3IM4YHbIX OTpacicd 3HAHMW W PpeanbHON
JKU3HM;  NPUMEHATh  NpUOMMOKEHHBIE  BBIUMCICHMS,  I[IpaBWIIa
OKpYIJIEHUs, IPUKUIKY U OLIEHKY pe3yJbTaTa BbIUYMCIEHUH; CBOOOIHO
OIIEpUPOBATH MTOHATHEM: CTEIIEHD C LIEJIBbIM I10Ka3aTeIeM, UCII0Ib30BaTh
HNOIXOAAIIYI0 (hopMy 3amucH JEHCTBUTENBHBIX YHCEN JUIS PEIICHUS
IOPAaKTUYEeCKUX  3a7ad M [PeJICTaBJIECHUs  JaHHBIX; CBOOOJHO
ONEpPHPOBATH TOHATHEM: apU(METHUECKUIl KOPEHb HATYypaJbHOMN
CTENeHHu; CBOOOIHO ONEPUPOBATh MOHATHEM: CTEIIEHb C PallMOHAIBHBIM
nokasaresjeM; CBOOOJHO ONEpUPOBATh MOHATHSMH: JIOTapu(pM dYHCIiIa,
JeCATUYHbIE M HaTypaJlbHble JOrapu@msl; CBOOOIHO ONEPUPOBATH
HNOHATUSIMM: CHUHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC YHCJIOBOIO
apryMeHTa; OIIEpUpPOBaTh IOHATUSAMHU: AapPKCHUHYC, AapKKOCHHYC U
apKTaHT€HC YKCIOBOI0 apryMeHTa.

2) cBOOOAHO ONEPUPOBATH MOHATUSAMHU: TOXKAECTBO, YpaBHEHHE,
HEPABEHCTBO, PAaBHOCUJIBHBIE YpaBHEHHS W YpaBHEHMsSI-CIIEACTBUSI,
PaBHOCHUJIbHBIE HEPABEHCTBA; IPUMEHSTh Pa3IMUHbIE METOJbl PEILICHUS
palMoOHaIbHBIX M JIPOOHO-PALlMOHANBHBIX YpaBHEHUH, IPUMEHATH
METOJ MHTEPBAJIOB JUIsl pElIEHUs] HEPAaBEHCTB; CBOOOAHO ONEPHPOBATH
MOHSTUSIMH: MHOTOWIEH OT OJHOM MEepEeMEHHOW, MHOTOUJIEH C LEIbIMU
KodpuuMeHTaMy, KOpPHM  MHOTOWIeHa, TNPUMEHATh  JeJIeHHE
MHOrO4YJieHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3sy u Teopemy
Buera nns pemenus 3amad;  CBOOOJHO OMNEPUPOBATh MOHATHAMU:
CUCTeMa JIMHEWHBIX ypaBHEHHUI, MaTpulla, ONpPEIEIUTEIb MaTPHIIbI
2x2 W ero TreoOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTenss 2 X2 A BBIYUCIEHUS €ro 3HA4YEHUs, IPHUMEHATh
ONpENCINTENH NIl PEUIEHWs] CHCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIETTMPOBATh PEAJbHBIE CUTYallMM C MOMOIIBIO CHUCTEMBI JIMHEHHBIX
YPaBHEHHH, HCCIEA0BATh IOCTPOECHHBIE MOJIEIH C TIOMOIIBIO MATPUIL] U
onpeAenuTeNe,  HUHTEPIPETHPOBaTh  IOJYYEHHBIH  pe3yJbTaT;
UCMOJIb30BaTh CBOMCTBA JEMCTBUH C KOPHAMHU Ul NPeoOpa3oBaHMS
BBIPQXEHUM; BBINOJHATh NpeoOpa3oBaHUsl YHUCIOBBIX BBIPAXKEHUH,
COJIEpKalllMX CTENEHU C PALMOHAIBHBIM IIOKA3aTEeNIeM; HCIIOJIb30BaTh
cBoiicTBa JorapudmMoB s MPeoOpa3oBaHUS  JIOTapUPMHUUYECKUX
BBIp@)KEHUI; CBOOOJHO ONEpPHpPOBATH MOHATHAMU: HPPALMOHAIBHBIE,
MoKa3zaTelbHble W JIorTapu(@MHUUECKHe YpaBHEHHS, HaXOAMTh HX
pElIEHUs] C IMOMOIIBI0 PAaBHOCWIBHBIX IEPEXOAOB WIIM OCYIIECTBIIASA
MPOBEPKY KOPHEW; TMPUMEHSATh OCHOBHBIE TPUTOHOMETPHUYECKHE
dopmynbl A mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAXKEHUH;
CBOOOZHO OINEpPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HeoOXoauMble (HOpMyIbl AJIsi pelIeHUs] OCHOBHBIX THIIOB
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TPUTOHOMETPUUYECKUX YPAaBHEHHH; MOAEIMPOBATh peallbHbIE CUTYalH
Ha sI3bIKE ajreOphl, COCTABIATH BBIPAXKEHUS, YpaBHEHUs, HEPABEHCTBA
[0 YCJIOBUIO 33Jayd, UCCIEAOBaTb IIOCTPOEHHBIE MOJAEIH C
UCTIOJIb30BAaHUEM armapaTa anreOpsl.

3) cBOOOIHO OMEPHPOBATH MOHATHUAMH: (DYHKIMS, CIOCOOBI 3adaHus
¢byHKkuMu, B3aMMHO OOpaTHbIE (YHKIUH, KOMIIO3UIMS (YHKIIHH,
rpaduK  (GYHKLUMH, BBIIOJHATH 3JIEMEHTapHble IpeoOpa3oBaHus
rpa¢ukoB (QYyHKIUI; CBOOOJHO ONEpUPOBATH MOHATUSMH: O0JIACTbh
ONpENIeIeHUs UM MHOXECTBO 3HAUYEHUH QYHKUMU, HYyIH (QYyHKIUH,
NPOMEXYTKH 3HAKOIOCTOSIHCTBA; CBOOOJHO ONEPUPOBATH MOHATHAMU:
4YETHBIE U HEYETHBIE (DYHKIUM, IEPUOANYECKIE (PYHKIIUH, TIPOMEKYTKH
MOHOTOHHOCTH (YHKIIWH, MAaKCUMYMbl H MHUHHUMYMBI (DYHKIHH,
HauOoJplllee M HaMMEHbIIee 3HaueHHEe (YHKIMM Ha IPOMEKYTKE;
CBOOOJHO  ONEpPUPOBATh  IMOHATUAMHU:  CTeNEHHas  QYHKIUS C
HaTypaJbHbIM U LIEJbIM I[OKa3aTesieM, IpaduK CTENEHHON (QYHKIUH C
HATYpaJbHBIM U IEJIBIM TI0Ka3aTeneM, rpaduK KOpHs N-0il CTereHn Kak
¢GyHkuMu  OOpaTHOM  CTENEHHM C  HaTypajbHBIM  II0Ka3aTEeJeM;
ONEpPHPOBATh TOHATHAMHU: JIMHEHHAs, KBagpaTH4HAs © JpoOHO-
JAuHeWHas (YHKIMM, BBIIOJHATH 3JEMEHTapHOE MCCIEeJ0OBaHUE U
MOCTPOCHHE WX TpapuKoB, CBOOOJHO ONEPUPOBATH TMOHATHIMU:
nokasaresbHas U jorapudmuyeckas QyHKIUM, UX CBOMCTBA U rpaduKkH,
UCTIONB30BaTh WX TpaduKu s pEHICHUS YpaBHEHUH; CBOOOIHO
ONEpPUpPOBATh  MOHATUAMHU:  TPUTOHOMETPHUYECKAass  OKPY)KHOCTb,
OTIpeNieIeHne TPUTOHOMETPHUYECKUX (PYHKIUH YHCIOBOTO apTyMEHTa;
UCMOJIb30BaTh IpapuKku (GYHKUMN I HCCIEJ0BaHMs INPOLECCOB U
3aBUCHUMOCTEH MPHU PEUICHUU 3a]ad U3 JAPYIHX y4eOHBIX NMPEIMETOB H
peanbHOM KM3HM, BbIpaXaTb (OpPMYJaMHU 3aBHUCHUMOCTH MEXIY
BEJIIMYMHAMU;

4) cBOOOAHO omepUpoBaTh  IMOHATUAMHU:  apudmeTHyeckas U
reoMeTpuyecKas nporpeccus, OECKOHEUYHO yObIBaromias
reoMeTpHuecKasl Mporpeccusi, JIMHEHHbIM M SKCIOHEHIMAIbHBIA POCT,
dopMyna CIIOKHBIX TPOIEHTOB, UMETh TPECTABICHHE O KOHCTAHTE;
UCIOJIb30BaTh MPOTPECCUU [Tl pEIIEHUs pealIbHBIX 33124 MPUKIaTHOTO
XapakTepa; CBOOOJHO OMEPHPOBATH MOHITHAMH: MOCIEIOBATEIHHOCTD,
crnocoObl  3aJaHusl  TOCJEOBaTeNIbHOCTEH, = MOHOTOHHBIE U
OTpaHUYEHHBIC IOCIIEIOBATEIHLHOCTH, MTOHMMATh OCHOBBI 3apOKICHUS
MaTeMaTHYECKOro aHajan3a Kak aHajlnu3a OECKOHEYHO MAaJbIX; CBOOOIHO
OTIEPHPOBATH TOHATUSAMH: HENPEPBHIBHBIC (DYHKIMH, TOYKH pPa3phbiBa
rpapuka (QYHKUUH, AaCUMOTOTHl Tpaduka (QYHKUIUH; CBOOOIHO
ONEpHpOBATh TOHATHEM: (YHKIUS, HENpephIBHAS Ha  OTpPE3Ke,
IPUMEHATh CBOWCTBA HENPEPBIBHBIX (YHKUMH Ui pelleHHs 3ajad;
CBOOOJTHO OIEPHPOBATH TOHATHSIMHU: TIEpBasik U BTOpas NPOM3BOJHBIC
byHKLMH, KacaTeabHast K rpaduKy GyHKIMH; BBIYUCIATH POU3BOJHBIE
CYMMBI, TIPOU3BEICHHS, YACTHOTO M KOMITO3UIIMH JIBYX (DYHKIIHIA, 3HATH
IPOU3BOJIHBIE 3JIEMEHTapHBIX byHKINH; UCIOJIb30BATh
FEOMETPUUECKUA U (PU3UYECKHI CMBICT MPOU3BOAHON AJs pelleHus
3ajay.

5) cBOOOJHO OMNMEPHUPOBATH MOHATHUAMHU: MHOXKECTBO, ONEpalMy HaJ
MHOYECTBaMH; UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juis
OTHCAHMsI PEANBHBIX IMPOIECCOB W SIBJICHWW, MPH PEIICHUH 3a7ad u3
JPYrux y4eOHBIX NpPEeAMETOB; CBOOOJHO ONEPHUPOBATH MOHSATHSIMM:
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olpeieNieHue, TeopeMma, ypaBHEHHE-CIIEAICTBHE, CBOWCTBO
MaTeMaTHYECKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPaBHEHUS
U HEpaBEeHCTBA.

6) cBOOOJHO OMEPUPOBATH MOHATHUSMHU: HATYPAIbHOE W IEJIOE YUCIIO,
MHOXECTBAa HATypaJbHBIX M LEJBbIX YHCEJ, HCIIOJb30BaTh MPU3HAKU
nenumoctu nensix uucen, HOJ[ u HOK nHarypanpHbIX uncen s
pelieHust  3aAay, NOPUMEHATh  anroput™  EBkiampa;  cBoOOIHO
OIIEpUPOBATh MOHITUEM OCTATKA 10 MOJYJIIO, 3aIIUChIBATh HATypaJlbHbIE
Yucaa B Pa3iIMUYHBIX MO3ULUOHHBIX CHCTEMAax CUUCIIEHUS; CBOOOIHO
OIEpUPOBATh TMOHATUSAMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX ~ YHCEJ, IPEACTaBIATh KOMIUIEKCHbIE 4YHClIa B
anreOpanyeckod ¥ TPUTOHOMETPHYECKOW  (opMme,  BBINOIHATH
apudMeTHYecKue orepalud ¢ HUMH U H300pakaTh HAa KOOPIUHATHOM
IJIOCKOCTH.

7)  cBOOOIHO  omepupoBaTb  MOHATHSAMU:  HMPpPALMOHANIBbHBIE,
[10Ka3aTeNbHbIE

U Jjorapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh UX PELIEHHs C IOMOLIbIO
PaBHOCUJIBHBIX MIEPEXO0JI0B; OCYIIECTBIATH OTOOP KOpHEN NpU pelIeHun
TPUTOHOMETPUUYECKOIO YpPaBHEHUsS; CBOOOJHO ONEpPUPOBATH HMOHATHEM
TPUTOHOMETPUYECKOE  HEPABEHCTBO, HNPHUMEHATh  HEOOXOIUMBIE
dopMynbl JUIsL pelIeHHs OCHOBHBIX THUIIOB TPUIOHOMETPUYECKHUX
HEPAaBEHCTB; CBOOOJHO ONEPUPOBATHh IMOHATUSAMHU: CHUCTEMA U
COBOKYITHOCTb ypaBHEHUH
U HEPAaBEHCTB, pPAaBHOCHUJIBHBIE CHUCTEMBbl U CUCTEMbI-CIE/ICTBHUA,
HaXOJUTh PELICHUS CHUCTEMbl U COBOKYIHOCTEH pallMOHAJIBbHBIX,
UPPALMOHAIIBHBIX, [T0KA3aTEIbHBIX U JOrapu(PMUUECKUX YpPaBHEHUU U
HEPaBEHCTB; pelarb paLroOHaJIbHbIE, UppalnoHalIbHbIE,
MoKa3aTesbHbIE, JIOTapu(hMUIECKUE U TPUTOHOMETPHUECKUE YPABHEHUS
U HEpaBEHCTBA, CoOJepXkallie MOJIYJId M IapamMeTpbl; NPUMEHSTh
rpajguueckue MeETOAbl JUISl PpEUIeHHs] YpPaBHEHHWM M HEPaBEHCTB,
a TaKKe 3a/a4 ¢ apaMeTpamH; MOJEJINPOBATh PEANIbHBIE CUTYalluH Ha
A3bIKE anreOpbl, COCTABIATh BbIPAXKEHMSI, YpPAaBHEHUSI, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aJaud, HCCIIEN0BaTh MOCTPOCHHBIE MOJACIHN C
MCIIOJIb30BaHUEM armapaTa ajareOpbl, UHTEpPIpPEeTUPOBATh MOTYyYEHHBIN
pe3yJbTar.

8) crpouth TrpapuKd  KOMOO3MIMHM  (QYHKIUHA €  TOMOIIBIO
3JIEMEHTAPHOT'0 UCCIIEOBAHUS U CBOMCTB KOMIIO3ULIUH ABYX (DYHKIIMIA;
CTPOUTh TE€OMETPUYECKHE 00pa3bl YpaBHEHMH W HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH; CBOOOJHO ONEPUPOBATH MOHATHAMU:
rpauKud TPUTOHOMETPUYECKUX (YHKIUH; MPUMEHSTh (QYHKIUH AJIs
MOJIETIMPOBAHUS U HCCIIEN0BAaHUS PEATBHBIX IIPOLECCOB.

9) wucnoab30BaTh NPOM3BOJAHYIO JUIS HCCICNOBaHHWS (QYHKIMH Ha
MOHOTOHHOCTb

U OKCTPEMYMbl; HaXOAWTh HauOosplliee W HaUMEHbIlee 3HAuYeHUs
(GYHKIMU HENpepbIBHON HA OTpe3Ke; MCIOJIb30BATh MPOU3BOAHYIO IS
HaXOXJICHHSA HAWIy4llero pelieHuss B MPHUKJIAJHbIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMMUECKUX, 3a7adax, IS ONpEeAENIEHUs CKOPOCTHU U
YCKOpEHHS TIpoliecca, 3alaHHoro (popmysoit wim rpagukom; cBOOOTHO
ONEepUPOBATh MOHATUAMM: INEpPBOOOpa3HasA, ONpeNeNEHHBI HHTErpal,
HaXOJHUTh MEpPBOOOpA3HbIE AIEMEHTAPHBIX (DPYHKIUHA UM BBIYHUCIATH
uHTerpan no ¢opmyne Hprlorona—JleiiOHMIIA; HAXOAWTH IUIOMIAAN
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IVIOCKUX GHUTyp W OO0BEMBI Tel C MOMOLIBIO HMHTETpaia; HMETh
NpEJCTaBICHUE O MAaTEeMaTHYeCKOM MOJCIUPOBAaHUM Ha MpUMEpe
cocTtaBieHus TuQQepeHNaTbHbIX YpaBHEHUH; peIaTh MPUKIIaTHbIC
3a7a4d, B TOM YHCJIE COLMAIbHO-IKOHOMUYECKOIO0 U (H3HUECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYeCKOTo aHAJIH3a.

10) cB0OOIHO OMIEpUPOBATH OCHOBHBIMHU MOHSATHIMU CTEPEOMETPUU TIPU
peUIeHUuH 3a1a4 W NPOBEICHUM MAaTEeMaTHYECKHX DPacCyKICHUI,
NPUMEHSTh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX IPU PELICHUN
reOMETPUYECKHX 3a/1a4; KIACCH(PUIMPOBATh B3aMMHOE PACIOJIOKEHUE
OpSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX WU
IUIOCKOCTEH B IPOCTPAHCTBE; CBOOOJHO OIEPUPOBATH MOHSATHIMH,
CBS3aHHBIMH C yIJIaMH B TPOCTPAHCTBE: MEXIY HPSIMBIMA B
IPOCTPAHCTBE, MEXKAY MPSIMOM U IJIOCKOCTBIO; CBOOOHO OTNIEPHPOBATH
MNOHATUSIMH,  CBSI3aHHBIMHM ~ C  MHOTOIPpAaHHHKaMH;,  CBOOOJTHO
pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (IIpHU3Ma, MUpaMHIA,
OpSAMOYTOJNIBHBIM ~ mapajuienenunen,  Ky0);  KiaccH(UIMPOBATH
MHOTOTPaHHHKH, BBIOMpas OCHOBaHHUS VIS KJIacCU(PHUKALUU; CBOOOIHO
OTIEPHPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOIPaHHHKOB
IUIOCKOCTBIO; BBINIOJIHATh ~ MApajuleJbHOE,  LEHTpPaJbHOE U
OpPTOTOHAJIBHOE TPOCKTUPOBAaHHE (HUTYp Ha IUIOCKOCTh, BBITOIHATH
n300pakeHust pUryp Ha IIOCKOCTH; CTPOUTH CEYEHHSI MHOTOIPAaHHUKOB
Pa3IMYHBIME METOJIAMH, BBIIOJIHATH (BBIHOCHBIE) INIOCKHE YEPTEKH U3
PHCYHKOB MpPOCTHIX OOBEMHBIX (UTyp: BHI CBepxy, COOKYy, CHHU3Y;
BBIUUCIIATh IUIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma,
nUpaMuza), TEOMETPHUECKUX Tell ¢ MpUMEHEHHEeM (HOpMyIT; CBOOOIHO
OTIEPHPOBATH TOHSATHAMU: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh
U TIOCKOCTh CHMMETPHUH, LEHTP, OCh M INIOCKOCTh CUMMETPUH (PUTYPBI;
CBOOOJTHO ONEPHPOBATH MOHSATHSIMHU, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE; BBINOIHATH ACHCTBUS HaJ BEKTOPaMH;
pemarh 3a7add Ha J0Ka3aTelIbCTBO MATEMAaTHYECKHUX OTHOIICHHWHA H
HaXO0XXJICHHE TeOMETPUUYECKHX BEJIIMYMH, IPUMEHSIST NU3BECTHBIE METO/IbI
NpU pEHIeHWH MaTeMaTHYeCKHUX 3aad TOBBIIICHHOTO W BBICOKOTO
YPOBHSI CJI0KHOCTH; IPUMEHSATH MPOCTEHIIINE TPOrpaMMHBIE CPEJICTBA U

ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI npu peLIeHn
CTEpEOMETPUYECKUX  3a/ay;  W3BJIEKaTh, MpeoOpa3oBBIBATH U
WHTEPNPETUPOBATH nHpopmaImio 0 MPOCTPAHCTBEHHBIX

reOMEeTPUUYECKUX (PUTYpax, MPEACTABICHHYIO HAa YePTEXKaxX U PUCYHKAX;
NPUMEHATh IIOJIYyYCHHBbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATH PEAIbHBIE CUTYallMH, IPUMEHATH U3yUYECHHbBIEC IIOHATHS B
MpoIlecce TOUCKA PEIICHHs MaTeMaTHYeCKd CPOpMYIHPOBAHHON
poOIIeMBl, MOJEIIMPOBATH peanbHbIe CUTyaluu
Ha A3bIKE TE€OMETPUH, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM TE€OMETPUYECKUX IIOHATUH W TEOPEM, arrmapara
anreOpsl, perniaTh MPAKTHYECKUE 3a/adud, CBSI3aHHBIC C HAXOXKICHUEM
T€OMETPHUYECKUX BETTUYHH; UMETh MPECTaBICHUsI 00 OCHOBHBIX dTamax
pPa3BUTHSI TEOMETPUHM KaK COCTaBHOM dYacTH (yHIaMEHTa pa3BUTHUSA
TEXHOJIOTHH.

11)  cBoOOAHO  OmEpUPOBATh  MOHATHAMH,  CBA3aHHBIMH  C
IWIMHAPUYECKOM, KOHMYECKOW U CepudecKoil MOBEPXHOCTIMH,
OOBSICHATH ~ CHOCOOBI  TIOJMYYEHHUS;  ONEPHPOBATH  TOHSTHIMH,

CBA3aHHBIMU C TCJIAaMH BpAlICHUA: HNWIMHIAPOM, KOHYCOM, C(bCpOI\/'I n
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apoM; pacro3HaBaTh Tejla BpameHus (IMIMHIP, KOHYC, cdepa u 1map)
U OOBSCHATH CIIOCOOBI MOJMYYCHUs TeJl BPAILCHUS; KIaCCU(PHUIMPOBATH
B3aMMHOE PacCMoIOKeHue cpepbl U IMIIOCKOCTH; BBIYUCIATh BEIHMUUHBI
AJIEMEHTOB MHOTOTPAaHHHMKOB U TeJ BpallCHUs, 0OBEMBI U IUIOLIAAN
MOBEPXHOCTEH MHOIOI'PAaHHUKOB M TE€J BpAIlEHUs, TEOMETPUUYECKHX Tell
¢ nmnpuMeHeHHeM (OpMyll; CBOOOJHO ONEPUPOBATH TOHATHSIMU,
CBSI3aHHBIMU C KOMOMHALMSAMHU TeJ BpPALICHHWS U MHOIOI'PaHHUKOB!
MHOTOTPAaHHHK, BIMCAaHHBIA B cepy M ONMMCAHHBIH OKOJO CQepsl,
cdepa, BNMCaHHAs B MHOTOTPAHHUK WM TEJIO BPALCHMs; BHIYUCIATH
COOTHOIIEGHUS MEXIYy IUIOUIaJIMH TOBEpXHOCTEH U 00BEMaMu
noJOOHBIX  Tel; Hu300paXkaTb M3ydaeMble (UIYphl, BBINOJIHATH
(BBIHOCHBIE) IUIOCKME YEpPTEKM M3 PUCYHKOB IPOCTBIX OOBEMHBIX
buryp: Buj cBepxy, COOKy, CHU3Yy, CTPOUTb CEUEHHs Tell BpAIEHUS;
U3BJICKaTh, MHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MPEACTaBICHHYIO Ha
yepTexKax

U PpUCYHKax; CBOOOJAHO OIEpUpPOBaTh IOHSATHEM BEKTOp B
IIPOCTPAHCTBE; BBINOJHATH ONEpalMM HaJ BEKTOpPAMH; 3aJaBaTh
IUIOCKOCTh YpaBHEHHEM B JEKApTOBOHM CHUCTEME KOOpPJAMHAT; pellarh
reOMEeTpUYECKUE 33aud Ha BBIYMCIEHUE YIJIOB MEXAY HPSIMBbIMU U
IUIOCKOCTSIMH, BBIYHMCICHHUE DPACCTOSHUI OT TOYKM O IUIOCKOCTH, B
L[EJIOM, Ha TMPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOoJa IpHU
peleHny; CBOOOJHO OINEpUpPOBaTh IOHSTHUSAMH, CBA3aHHBIMU C
JBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA JABW)KCHUM; BBIOJIHATH
n300pakeHNs] MHOTOTPAHHUKOM M TeJ BpAllleHUs MpU HapajljeabHOM
IIEPEHOCE, LEHTPAIBHOW CHUMMETPHUM, 3€PKAIBHOW CHUMMETPHUH, IIpU
IIOBOPOTE BOKPYT NMPsIMOH, IIpeoOpa3oBaHus MOA00US; CTPOUTh CEYEHUS
MHOTOTPaHHUKOB U TEJ BPALLEHUS: CEYEHUS HUWIMHJIpa (MapajljIebHO U
HEPIEHINKYIIAPHO OCH), CEYEHUs! KOHYca (IapajjielibHOe OCHOBAHUIO U
MPOXOJSIIee Yepe3 BEpUIMHY), CEUEHUS I1apa; MCIOJIb30BaTh METObI
IIOCTPOCHUS ~ CEYEHUM: METOJ  CJIENO0B, METOJ  BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ| MEPEeHOCa CEKYLIeH IMIOCKOCTH; JO0Ka3bIBATh
reOMETPUUECKUE YTBEPKACHUS; NPUMEHATh TIeoMeTpuuecKue (akKThl
JUISL pELIEHUS] CTEPEOMETPUYECKHUX 33/a4, IPENOaralouXx HECKOJIbKO
[IaroB pEIICHMs], €CJIIM YCIOBUS INPUMEHEHHUS 3aJaHbl B SIBHOW U
HesiBHOH (hopme; pemaTh 3aJaud Ha J0Ka3aTelIbCTBO MaTEMaTHUYECKHUX
OTHOLIEHMH M HAaXOXXIEHUE TI'E€OMETPUUECKHX BEJINYUH; NPUMEHATH
IIPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPY pPELIEHUHM CTEPEOMETPUYECKHMX 3a/1ad; IPUMEHATH I10JTY4YECHHBIE
3HaHMSA Ha TpPaKTUKe: CpaBHUBATh, AaHAJU3UPOBATh M OLIEHUBATh
peaIbHbIE CUTYyallud, IPUMEHSTh HW3YYEHHBIE IIOHATHSA, TEOPEMBI,
CBOIicTBA B  I@poliecce  TMOWCKA  pElIeHUus  MaTeMaTU4YeCKu
chopMyYIMPOBAHHON MPOOIJIEMBI, MOJEIUPOBATh pealIbHbIe CUTYAIMH Ha
A3bIKE  TEOMETPUH,  MCCIEAO0BaTh  IOCTPOCHHBIE  MOJEIU  C
WCIIOJIb30BAaHUEM TI'E€OMETPUYECKMX TIOHATUH M TEOpeEM, ammapara
anredppl, peniath NPaKTUYECKUE 3a/layM, CBSI3aHHbBIE C HAXOXJIECHHUEM
reOMETPUYECKUX BEJIIMYMH; UMETh NPECTaBICHNs 00 OCHOBHBIX dTarax
pa3BUTHS TE€OMETPUM KakK COCTaBHOM 4acTu (yHIaMEHTa pPa3BUTHUS
TEXHOJIOTUH.

12) cB0OOHO OTIEPUPOBATH TOHATUAMHE: Tpad), MIIOCKUH rpad, CBSI3HbIN

rpad, MyTh
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B rpade, 1enp, LUK, I€PEBO, CTENEHb BEPIIMHBI, JEPEBO CIydailHOro
HKCIEPUMEHTa; CBOOOJHO ONEpUPOBATh TMOHATHIMU: CIy4alHBINA
HKCIEPUMEHT (OIBIT), CllydailHOe cOObITHE, JIEMEHTapHOE CilydaiiHoe
coObITHE (PJIEMEHTApHBIM HKCXO0J) CIy4alHOrO ONBITa, HAXOJIUTh
BEPOSITHOCTH ~ COOBITUH B ONBITaX €  PAaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITHSIMH; HAXOIUTh M (OPMYIHPOBATH COOBITHS:
MepeCceUCHHeE, 00beIMHEHNE JIaHHBIX COOBITHH, COOBITHE,
POTHBOIOJIOXKHOE JaHHOMY, HCIIOJIB30BaTh JuarpaMMmbl Oinepa,
KOOPJIMHATHYIO MPSIMYIO JUISl PELIeHUs 3a/1a4, M0JIb30BaThCs (POpMYIIOi
CJIIO’KE€HHUsI BEPOATHOCTEH JUIsl BEPOATHOCTEH IBYX M TpeX CIIy4alHbIX
COOBITHH;  OmepupoBaTh  IMOHATUAMHU:  YCIOBHAs  BEPOSTHOCTb,
YMHOXKEHHE  BEPOSTHOCTEH,  HE3aBUCHMbIE  COOBITHS,  JEpPEBO
CJIy4allHOIO 3KCIIEPUMEHTa, HaXOIUTb BEPOSATHOCTH COOBITUH C
MOMOILBIO  TMPaBHUJa YMHOXXEHHUS, JIepeBa  CIIy4aifHOTO  OIIbITa,
UCMOJb30BaTh (OpMYJy IOJHOW BeposATHOCTH, popmyny baiieca npu
peIIeHnH 3a/1a4, OMPEeNIATh HE3aBUCUMOCTh COOBITUN MO Qopmyse U
[0 OpraHu3alMM CIy4alHOrO 3KCIIEPUMEHTA; MPUMEHATh HU3y4YEHHbIE
KOMOWHATOpHBIE (HOPMYIIBI Ul MEPEUHCICHUS SIIEMEHTOB MHOMECTB,
AJIEMEHTApHBIX COOBITHH CIly4yallHOrO OMbITa, pEIHIeHus 3ajxad 1o
TEOPUHU BEPOSATHOCTEN; CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN
CilyyaliHbI ONBIT (MCIBITAHUE), YCIIEX W HEeyJdaya, HE3aBUCUMbIE
UCTIBITAHUSA, CEpUsl WCHBITAHUN, HAXOIUTh BEPOSITHOCTH COOBITHI: B
CepUU UCHBITAaHUM /10 IEPBOTO ycliexa, B Cepuu UcIbITaHui bepHymu,
B OIbITE, CBSI3aHHOM CO CJIy4allHbIM BBIOOPOM U3 KOHEYHOM
COBOKYITHOCTH; CBOOOJHO ONEpUpOBaTh MOHATUSAMU: Cly4aiiHas
BEJIMYMHA, paclpeielieHue BEpOATHOCTEN, TuarpaMmma pacrpezeneHus,
OuHapHas ciy4aiHas BeJIMYMHA, TEOMETpUUYECKoe, OMHOMHUAIbHOE
pacrnpezeneHue.

13) omepupoBaTh MOHSATHUSMH: COBMECTHOE paCIHpElC/ICHUE BYX
CIIy4aliHBIX ~ BENMYMH,  HCIIOJNB30BaTh  TAONUIy  COBMECTHOTO
pacripesielieHusi  BYX ~ CIy4YalHBIX  BEJIMYMH JUIA  BBIJCICHUS
pacripesielieHus] KaXXJI0H BEIMYUHBI, OIpPENIeICHUS] HE3aBUCHMOCTH
CIIy4aitHbIX BEJINYMH; CBOOOTHO OIIepUPOBATH MOHSATUEM
MaTeMaTHYECKOTO OKUIAHUS CIy4aiHON BEIMUYUHBI (pacripeesieHus),
OPUMEHATh CBOMCTBA MAaTeMaTWYeCKOrO OXHJAHHUS IpH PELIeHUN
3a7a4, BBIUUCIATH MAaTEMaTHYeCKOe OXHIaHHEe OWHOMHAIBHOTO U
reOMETPHUECKOTO pacipeielleHuii; CBOOOHO ONepUpOBATh MOHATHUSIMMU:
JACTIEPCHUs, CTaHAAPTHOE  OTKJIOHEHHE  CIy4allHOM  BEJIMYHUHBI,
IPUMEHSTh CBOHCTBa JUCTIEPCUN ciyyaitHOM BEJIMYUHBI
(pactipenienieHnsl) TpW PEIICHWH 3a/a4, BBIYHCIATH JUCIEPCHIO U
CTaHJApTHOE OTKJIOHEHHE TE€OMETPUYECKOro U  OMHOMHAIBLHOTO
pacripenielieHuil; BEIYUCIATh BBIOOPOYHBIE XapaKTEPUCTHUKU TIO JaHHOM
BBIOOpKE U OLIEHMBATh XAPAKTEPUCTUKHU TI'€HEPAJbHONH COBOKYITHOCTH
JAHHBIX 10 BBEIOOPOYHBIM XapakTepucThkaMm. OIEHWBaTh BEPOSTHOCTH
COOBITUII W TPOBEPATh MPOCTEUIIME CTATUCTUYECKUE THIOTE3Bl,
MIOJTIB3YSICh N3YUYEHHBIMH paclpeie]ICHUsSIMHU.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOTro mpeaMeTa U BUAbI y4eOHOH padoThI

JUIsE O9HOM (opMBI 00yUEHUS

Bun yuebnol paboThl Obvem
4acos
YyeOHas 1esITebHOCTD (BCETO) 336
YyeOHble 3aHATHS 00y4aromerocs (BCero), B TOM YHCIIE: 308
JEKIUU 202
MPAKTHYCCKHUE 3aHATUS 98
po¢eCCHOHATLHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
JIEKLIUA 20
MIPAKTUYECKHE 3aHITHS 10
KoHcynpranms K s9K3aMeny 8
CamocrosiTenbHas paboTa K 3K3aMEeHy 20
[Tpomexxyrounas arrecranus B popMe dK3aMeHa 8

Bcepoccuiickas npoBepouHass paboTta (NpyU HAJIUMYMM [0 JTaHHOMY Y4eOHOMY
npeaMeTy), OpraHu3yeMas B paMKaxX MEpONpHUSITHH IO OICHKE KadecTBa
oOpa3oBaHusl, MPOBOJUTCA 3a CUET 00bEMa BPEMEHHM, OTBEJICHHOIO Ha y4e€OHBIN
pEeIMET, COTJIACHO HOPMAaTHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4ecKuil IJIaH U coJiep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

Ounas ¢popma o6ydenus 2024 1.H.

HaumeHnoBanue Copep:xaHue y4edOHOTr0 MaTepuaJa NpaKkTHYecKUue 3aHATHS, Oo0bem
pa3aesioB U TeEM CaMOCTOSITEJIbHAS patoTa 00yYAIOIIUXCS 4acoB
1 2 3
1 cemecTp 90/42
Pa3nen 1. Uncia u BeIYucjaennsi. MHoKeCTBA.
Tema 1 Coaepxanne yueOHOr0 MaTepHaJa 8/2
Pa3Burue 1 | 1.Lenbie u paunonanbHbie uncna. JeiicrButensubie yncna. [Ipubnamkennsie Berancienus. [IpubnmkenHoe 3HaueHne
MOHATHSA 0 YHCIe BEJIMYHMHBI U OTPELIHOCTH NPUOIMKCHHUH. 2
2 | 2.KomrutekcHble yncna. ApudMeTHUSCKUE ASUCTBUS HaJl KOMIUICKCHBIMH YHCIIAMH. 2
3 | 3.KommuekcHsle uncna. Tpuronomerpuueckas ¢popma 3aliCcH Yncia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Paznen 2. ®yukuuu u rpagpuxku
Tema 2 Conep:xkanue y4eGHOro MaTepuaJia 8/4
DYHKIHH, HX 6 | 1.®dynkuuu. CriocoOsl 3aganust pyHkimn. I'paduku ¢ynkimn. CoiicTBa QyHKIHU. 2
CBOMCTBA U 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHH oOpaTtHol ¢yHkun. ['paduk oOpaTHOMI 2
rpadpuku. ¢dbysaxn. CnoxxHast QyHKIHS (KOMITO3UITUS )
8 | 3.IIpakTuyeckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.IlpeobpazoBanue rpagukoB QyHKIMA. Buabl mpeodpazoBaHui. 2
10 | 5.l1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpag kOB QYHKITHID 2
11 | ITpodeccnoHATHHO-OPHEHTHPOBAHHOE COJEPIKAHIE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLIECCOB C OMOLIBIO IpaHKOB (HYHKLHUI
Pa3nen 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Conep:kanne y4eGHOro MaTepHaJia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe apumkenue. TpPUroHOMETpUYECKask OKPYKHOCTh 2
ckue BoIpaskenus | 13 | 2.CuHyc, KOCMHYC, TAHT'€HC M KOTaHTeHC Ynucaa. OCHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA, 2
14 | 3.MlpakTnyeckas pagora Ne 4 «TpuroHomeTprueckie (YHKIIMU YUCIOBOTO apTyMEHTa) 2
15 | 4.®opmynsl npuBenenna. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC IBOHHOTO 2
yrina. @opmysisl mosioBuHHOTO yria. [IpeoOpa3oBanus cyMMBbl TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEACHUE U
IPOoM3BeIeHNsI B CyMMY. BoIpakeHne TpuroHoMeTpuieckux (GyHKIHUH depe3 TaHT€HC MMOJIOBUHHOTO apTyMEHTA.
16 | 5.l1pakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUNY 2
17 | 6.IIpeobOpazoBaHus NPOCTEHIITNX TPUTOHOMETPUIECKUX BBIPKEHHI. 2
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18 | 7.IIpakTHdeckas padora Ne 6 «IIpeoOpa3zoBaHus TPOCTEHIITNX TPUTOHOMETPUICCKUAX BBIPAKCHHI

Tema 4 Coaepxanne yueOHOr0 MaTepHaJa 412
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GyHKIMHU, HX CBOWCTBA U rpapuKu 2
ckue GpyHkuuu. | 20 | 9.I1pakTuyeckas padora Ne 7 « Tpuronomerpriaeckre GyHKINUM». 2
21 | 10.00patHbIe TPUTOHOMETPUIECKHE (DYHKITNH. APKCHHYC, apKKOCHHYC, ApKTAHTE€HC YHCIIA. 2
Tema 5 Coaepxanne yueOHOr0 MaTepuaJa 8/6
Tpuronomerpuye | 22 | 11.Ilpocreiinine TPUrOHOMETPUYECKUE YPABHEHHUSL. 2
CKMe ypaBHeHUus | 23 | 12.MeTtonpl pelieHns: TPUTOHOMETPUUYECKUX YPAaBHEHU. 2
U HepaBeHCTBA. | 24 | 13.Pemenne TpUroHOMETPUYECKUX YPABHEHHUM. 2
25 | 14.ITpakTnyeckas padora Ne§ «lIpocreiimme TpUroHOMETpHUECKUE YPABHEHUSD 2
26 | 15.IIpocreiinyie TPUTOHOMETPUUECKHE HEPABEHCTBA. 2
27 | 16.I1pakTuueckas padora Ne9 «llpocreiinme TpUroHOMETPHUUECKUE HEPABEHCTBAY 2
28 | 17.I1pakTnyeckas padora NelQ «CrucTeMbl TPUTOHOMETPHUYECKUX YPABHEHUIN 2
Paznen 4. Crepeomerpust
Tema 6 Coaep:kanue y4eOHOro MmaTepuasa 6/2
BBenenue B 29 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE 2
CTEepPeOMETPUIO. 1.Bugp! mnockux ¢uryp u ux miomas. [IpakTuko-opueHTHPOBaHHBIC 331a4H B KypCe T€OMETPHH Ha TIOCKOCTH.
30 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasup. [lapamnenenumes,. 2
32 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3ajjaun Ha TOCTPOCHUE CEUSHUI. 2
Tema 7 ConepskaHue y4eGHOro MaTepuaia 12/8
IpsiMble 1 33 | S.I1apaymienbHOCTh MPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. lIpakTyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U IMIJIOCKOCTEM». 2
NpocTpaHcTBe. 35 | 7. IlepneHMKyISIPHOCTD MPSIMBIX U MJIOCKOCTEH. 2
36 | 8. [leprieHnMKYISIp ¥ HAKIOHHASL. YTOJI MEXY NPSMOH M TUIOCKOCTBIO. 2
37 | 9. TeopeMa 0 Tpex MepHeHAUKYIISIPAX. 2
38 | 10.ITpakTuyeckas padora Ne 13 «TeopeMa 0 Tpex NepHEHAUKYIIPAXY. 2
39 | 11. [Isyrpannslii yroa. [leprneHIMKYISIPHOCTD IBYX IJIOCKOCTEH. 2
40 | 12. IlpakTuyeckasn padora Ne 14 «llepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
41 | 13. T'eomeTpruueckue Mpeodpa3zoBaHus IPOCTPAHCTBRA. 2
42 | 14. IlpakTuueckas padora Ne 15 «[IpsiMbIe 1 TUIOCKOCTH B IPOCTPAHCTBEY 2
Pasnea 5. KopHu, crenenn u jorapugmel.
Tema 8 Conep:xaHue y4eGHOTo MaTepuaJia 10/6
43 | 1.Kopnu u crenenu. KopHu HaTypaJIbHOM cTENEHHN U3 YMCIIA M UX CBOMCTBA. 2
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KopHuu u 44 | 2. IIpakTuueckasi padora Ne 16 «KopeHb N-0if cTENEHH U €r0 CBOHCTBA» 2
CTeleHH. 45 | 3. Crenenu ¢ paOHaJIbHBIMU TIOKA3aTeNsIMH, UX CBOMCTBA. CTeleHH ¢ IeHCTBUTEIHLHBIME MTOKA3aTENIIMHU, UX 2

CBONCTBA.
46 | 4. IlpakTndyeckasi padora Ne 17«Crenenn ¢ panyoHaILHBIME ITOKa3aTEISIMK, UX CBOMCTBA. CTETICHH C 2

JeHCTBUTETbHBIMH IOKA3aTEISIMHU, MX CBOMCTBAY.
47 | 5. UppanmoHanbpHble ypaBHEHUs 1 HEPABEHCTBA 2
48 | 6.JIpakTuueckas padora Ne 18 «ppaunonanbHbele ypaBHEHHsI 1 HEPABEHCTBA» 2
49 | 7. Crenennas pyuknus [IpeoOpa3zoBanns panmoOHATBHBIX, HPPAIIMOHATIBHBIX, CTETICHHBIX BBIPAKEHUH. 2
50 | 8. KopHu u cTencHu 2
Tema 9 Coneprkanue y4edOHOT0 MaTepHajia 10/2
ITokazareibHad 51 | 9. Iloka3aTenbHast PYHKIUS. 2
dynxuus. 52 | 10. ITokazaTenbpHbIC ypaBHEHUSI. 2
53 | 11. [oka3aTenbHBIC HEPABECHCTRA. 2
54 | 12. IlokasarenpHBIE HEPABEHCTBA U YPABHEHHSI. 2
55 | 13.CucTeMsl IOKa3aTeIbHBIX YPaBHEHUH. 2
56 | 14.IlpakTuueckas padora Ne 19 «I[loka3arenpHble ypaBHEHUs 1 HEPABCHCTBA» 2
Tema 10 Coaep:kaHune y4e0HOro MaTepraJsia 16/4
Jlorapudmnoi. 57 | 15.Jlorapudm. [Ipasuna nefictBuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
58 | 16. JeiicTBus ¢ norapudmMamu. 2
59 | 17. Jlorapudpmudeckast GyHKITHUSL. 2
60 | 18. ITpakTHueckas padora Ne 20 «[IpeobpazoBaHus MOKA3aTENbHBIX U JOTAPHUPMUIECKUX BBIPRKESHHI 2
61 | 19. JlorapudMudeckrie ypaBHEHUS 2
62 | 20. JlorapudmMuyeckie HepaBeHCTBA 2
63 | 21. Jlorapupmudeckne ypaBHEHHS U HEPABEHCTBA 2
64 | 22.CucteMsl jorapu(hMUUECKUX YPaBHEHHUH 2
65 | 23.IpakTuueckas padora Ne 21 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2
66 | 24.KontponsHas pabota «Mrorn 1 cemectpay 2
Utoro Jlexuuii — 90 yacoB
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca
Koncynemayus k sx3ameny 4
Camocmosmenvras paboma K 9K3ameny 10
[TpomexxyTounast arrectanus B GopMe IK3aMeHa 4
2 cemecTp 112/56
Pa3nen 6. BekTopbl B IpOCTpaHCTBE.




Tema 11 Coaep:xkaHue y4e0HOT0 MaTepuaa 10/6
KoopauHatsl u 67 | 1.Ilonarue BekTOpa Ha IMIIOCKOCTHU U B IPOCTpaHCTBe. Busl BexTopos. JlelicTBus ¢ Bektopamu. Onepanuu Hax 2
BEKTOpBIL. BEKTOpPaMH.
68 | 2.Pemenne npakTHyecKux 3agad. 2
69 | 3. [IpakTnyeckas padora Ne 22 «BekTopbl B IPOCTPAHCTBEY 2
70 | 4. Meton koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucteMa KOOpIWHAT B TPOCTPAHCTBE. 2
71 | 5. Metoa koopauHAT B pocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXAYy KOOpIMHATAMU BEKTOpa U 2
KOOpAWHATaMH TOYEK.
72 | 6.Pemenne 3agad. KoopinHATH 1 BEKTOPHI 2
73 | 7. llpaktuyeckas padora Ne 23 «MeToa KOOPAMHAT B IPOCTPAHCTBEY 2
74 | llpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COlepPKAHUE
8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BeunciieHre pacCTOsHUN | TUIOIIA/AEH Ha TNTIOCKOCTH. 2
KonndecTBeHHBIE PacueThI».
Pasnes 7. MHOrorpaHHMKH M KpyIJible TeJia.
Copep:xanue yueOHOT0 MaTepHaJia 10/6
75 | 1. IlonsiTne MHOTOTpaHHWKA. ET0 11€MEHTHI: BepIInHBL, peOpa, rpann. Jnaronans. Cedenne. Boimykiibie u 2
HEBBIMYKIIbIE MHOTOTPaHHHKH.
76 | 2 ITpusma. [apanenenumnen 2
77 | 3. llupamuna. Buner nmupamus. 2
Tema 12 78 | 4. IlpakTuyeckasi padora Ne 25 «Ilioniap NOBEPXHOCTH MHOTOTPaHHUKOBY 2
MHOrorpaHHUKH | 7g 5.Cummerpus B ipoctpancTBe. CUMMeTpus B KyOe, napajuienenuneae, npusMe, mupamuie. 2
80 | IpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
6.ITpumepsl cuMMETpHUi B Tpodeccu.
81 | 7. IlpakTuyeckasi padora Ne 26 «IIpaBuiibHbIe MHOTOTPaHHHKH. 2
82 | 8. IlpakTuyeckas padora Ne 27 «MHOTOrpaHHUKH» 2
Tema 13 Copep:kaHue y4eOHOT0 MaTepHaJia 8/2
Tesa BpameHus 83 | 9.1 unuHap, NMIMHAPUYECKasi MOBEPXHOCTD. [1o1ans noBepXHOCTH HMIIMHAPA. 2
84 | 10. Konyc, koHH4Yeckas NOBEpXHOCTb. [1y1om1a/ib MOBEpXHOCTH KOHYCA. 2
85 | 11.Yceuennniii koHyc. CeveHue yCeUeHHOro KOHyca 2
86 | 12. llap u cdepa, ux ceuenus. Bsanmuoe pacnosoxkerne cepsl v IUIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
87 | 13. IpakTnyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 ConeprxaHue y4eGHOTo MaTepHuaja 8/10
O6BeMBbI T 88 | 14. ITonsarue o0béMa. OcHOBHBIE CBOMCTBA 00BEMOB Tell. OOBEM MPAMOYTOILHOTO NapajieNenune/a, NpH3Mbl, 2
IHHJIPA.
89 | 15. lIpakTnyeckas padora Ne 29 «O6bEM NPsIMOYTOIBHOTO NapaJljIeNeNUIe1a, IPU3MBL, IHITHHIPAY 2
90 | 16. OO6beM nupaMubl U KOHYCA. 2
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91 | 17. Pemrenne 3aga4 no Teme «O0BEM MUpaMHIIBI U KOHYCa 2

92 | 18. IpakTnyeckas padora Ne 30 «O0bEM mUpaMUIbl U KOHYCa» 2

93 | 19. MpakTnyeckas padora Ne 31 «O6BEM mapa u mwiomans chepoi» 2

94 | 20. Ilomo6wue Ten. OTHOMICHHE IIOMAEH TOBEpXHOCTEH W 00BEMOB TTOTOOHBIX TEJ 2

95 | 21. Ilpaktu4yeckas padora Ne 32 «/3MepeHns B T€OMETPUIY 2

96 | IIpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
22. IlpakTyeckasi padora Ne 33 «Vcnonb3oBaHue KOMOUHAIMI MHOTOIPDAHHUKOB U TEJ BPAIICHUS B IPAKTHKO-
OPHMEHTHPOBAHHBIX 3aa9ax».

Paznen 8. Hauajia MaTeMaTH4€CKOro aHAJIU3a

Tema 15 Copep:xaHue y4ed0HOTr0 MaTepuaJia 4/2
Ipenen 97 1. Ilpenen mocae0BaTENbHOCTH. 2
98 2. [Ipenen pyHKIIMK, OCHOBHBIE CBOMCTBA W NIPABHUJIA BRIYHCIICHHSL. 2
99 3.MIpakTuyeckas padora Ne 34 «[Ipenennn» 2
Tema 16 Conep:xanue yueOHOro MaTepuaJia 12/10
IlpousBoaHas 100 | 4.ITonsiTHE TPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUI CMBICTT. 2
101 | 5. [Ipasuna nuddepenmmpoBanus. Tabnuna nponsBonHbix. JnddepernmrpoBanne coKHBIX (QYHKIAH. 2
102 | 6. IpakTnyeckas padora Ne 35«/nddhepeHnmpoBannie BEIpasKEHHID 2
103 | 7.'eomeTpuueckuii M pU3HYECKHUN CMBICT POU3BOTHON 2
IIpogeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 2
104 | 8.IMpakTuyeckas padora Ne 36 «Dusuueckuii CMbICI IPOU3BOIHON B MPO(ECCHOHANBHBIX 3a/1a4aX).
105 | 9. UccnenoBanue 37eMEeHTapHbBIX (YHKIMH HA MOHOTOHHOCTD M TOYKH 3KCTPEMYMa. 2
106 | 10. MccnenoBanue 3j1€MEeHTapHbIX (DYHKIIMI HA HAMOOJIBIIIEEe U HAUMEHBIIIEE 3HAYCHHUE C TIOMOIILIO TIPOU3BOIHOM 2
107 | 11. IpakTndyeckas padora Ne 37 «Haubosbiiiee 1 HaMMeEHbIIIEE 3HAYCHHE QYHKIIMH HA OTPE3KE 2
108 | 12. IlpumeHeHHEe TPOU3BOAHOM K HICCIIeIOBAaHUIO PYHKIMH U TOCTpoeHUIO TpadukoB. [Ipon3BoHbie 00paTHOM 1 2
KOMIIO3UIMH (QYHKLIUH.
109 | 13. IlpakTu4eckasi padora Ne 38 «[IpumeHeHre TPOU3BOAHON K UCCIIEIOBAHUIO (QYHKIHIA U TIOCTPOSHHIO 2
rpaduKOBY»
110 | IIpodreccuOHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHNE 2
14. Ilpakrtuuyeckasi padora Ne 39 «HaxoxneHune ONTHMAaNbHOIO pe3yjbTaTa C IOMOLIBIO IMPOU3BOJHON B
MIPAKTHYECKUX 3a/1a4ax».
ConepxaHue y41eGHOT0 MaTepuaJja 12/6
Tema 17 111 | 1.ITepBooOpa3nas. HeonpeneneHHbIl HHTETpall. 2
HNurerpan u ero | 112 2. CiocoObI HAaX0XKJICHUS] HEONPEISIIEHHOTO WHTerpalia 2
npUMeHeHHe 113 | 3. IpakTuueckasi padora Ne 40 «CriocoObl HAX0XKIEHHS] HEOTPECISHHOTO HHTETPAJIa 2
114 | 4. Onpenenennsiii uaTerpan. @opmyna Herotona-Jleiibnuna. 2
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115 | 5. BpluuciaeHus ONpeeieHHOT0 HHTerpaa. 2
116 | 6.ITpakTuueckas padora Ne 41 «BpryncieHus onpeaeIeHHOr0 HHTErpaiay 2
117 | 7.I'eomeTpHUeCKHiA CMBICI onpeAeneHHoro narerpana. @opmyna Hetorona - Jleiionuna. Pemenne 3aga4 Ha 2
IIPUMEHEHUE UHTErpaia AJisl BIYMCICHUs] (PU3NYECKUX BEIMYMH M IUIOIaAeh
118 | 8. Pemenue 3aga4 Ha NPUMEHEHHsI HHTErpasia B QU3UKE U TEOMETPUH 2
119 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KAHHE 2
9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha NPUMEHEHUE HHTETPaJIay
Pa3nen 9. BeposiTHOCTH U cTATHCTHKA
Tema 18 Coaep:xkanue yueOHOr0o MaTepuasa 6/-
MHuoskecTBA. 120 | 1.ITonusttue MHOKecTBa. [TomMHOXKecTBO. Onepaliui ¢ MHOKECTBAMH. 2
JJIeMeHThI IIpodeccrnoHaIbLHO-OPHEHTUPOBAHHOE CO/lePKAHME 2
Teopuu rpaoB 121 2.0nepauuu ¢ MHOXKecTBaMU. PellieHne MpuKiIaaHbIX 3a4a4
122 | 3.Ilonsrue rpada. CBszHblil rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 2
Tema 19 Cojaep:xkanue yueOHOr0 MaTepuaja 10/2
Koméunaropuk | 123 4.0OcHOBHBIE NOHATUs KOMOMHATOPUKU. 3a/1auM Ha TOJCYET YHUCIIA Pa3MEIIEHUH, IepeCTaHOBOK, COUYETaHMH. 2
a ¥ craruceTnka | 124 | S.Pemenne koMOMHATOPHBIX 33124 2
125 | 6. Cratuctrueckas o0pabOTKa JaHHBIX 2
126 | 7.Pemenue 3aa4 Ha niepeOOp BapUAHTOR. 2
127 | 8. ®opmyna 6unoma Hetorona. Tpeyronpauk [ackarns. 2
128 | 9.llpakTyeckas padora Ne 43 «DyieMeHTH KOMOMHATOPUKINY 2
Tema 20 Copep:xaHue y4eOHOTr0 MaTepuaJa 10/2
JaeMeHThI 129 | 10.CoObiTHE, BEPOSITHOCTH COOBITHS, CIOKEHUE U YMHOKEHHUE BeposiTHOCTEH. [IoHATHE 0 HE3aBUCHMMOCTH COOBITHH. 2
TeopHH 130 | IIpodeccnoHaAILHO-OPHMEHTHPOBAHHOE COJIeP/KAHHE 2
BEpOSITHOCTEIA. 11. lepBuunas 00paboTKa CTaTUCTHYECKUX JaHHBIX. [ paduueckoe ux mpejcrasienue. Haxoxaenue cpeaHux
XapaKTepPUCTUK, HAOII01aeMbIX JaHHBIX
131 | 12.BepositTHOCTh B mpodeccHOHaNbHBIX 3amadax. OTHOCHUTENbHAss 4acTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
Craructrueckoe onpezaeaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
132 | 13. JluckpeTHas ciy4aiiHas BEIMYMHA, 3aKOH €€ paclpeieTIeHH L. 2
133 | 14. Knaccudgeckoe omnpe/IeleHIe BEPOSITHOCTH. 2
134 | 15.11pakTHyeckas padora Ne 44 «Pemenne 3aa4 Ha BBIYMCICHUE BEPOSTHOCTIY 2
Pazgen 10. YpaBHeHHS 1 HEPABEHCTBA
Tema 21 Conep:xaHue y4eOHOT0 MaTepuajia 14/6
VpaBHenus u 135 | 1.PaBHOCHJIBHOCTb ypaBHEHMI, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELLIECHMSL. 2
136 | 2.PemeHue moka3aTeNIbHBIX, JOTapU()MHUIECKUX ypaBHEHHH, HEPABEHCTB, CHCTEM. 2
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HepaBeHCTBa 137 | 3. IpakTnyeckas padora Ne 45 PernieHue nmoka3arenbHbIX, JOrapuGMUIECKUX YPaBHEHU, HEPABEHCTB, CHCTEM. 2
138 | 4. Pemenue TpUrOHOMETPUUYECKUX YPaBHEHHI U HEPABEHCTB. 2
139 | 5. Pemienue pannoHaNbHBIX, UPPALMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
140 | 6. [IpakTyeckas padora Ne 46 «PenieHne TPUrOHOMETPUYECKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUH U HEPABEHCTB C MApaMeTPaMu 2
142 | 8.0mpenenenue Moayns. PackpeiTe Moy no onpenenenuto. IlpocTeiinie ypaBHeHUS 1 HEPABEHCTBA C MOAYJIEM. 2
[TprMeHeHne paBHOCUIIBHBIX NIEPEXO/I0B B ONIPECICHHBIX TUIIAX YPaBHEHUI M HEPABEHCTB C MOAYJIEM.
143 | 9.ITpakTuueckas padora Ne 47 «[Ipocreiimue ypaBHEHUS] H HEPABEHCTBA C MOJYJIEM). 2
144 | IIpodeccHOHAIBLHO-OPUEHTHUPOBAHHOE COlEPKAHUE 2
10.PenieHne TEKCTOBBIX 33124 MPOQECCHOHAIFHOTO COJIEPIKaHUSI.
IToBTOpEHUE Coaep:xkanue yueOHOr0 MaTepuasia 8/4
MaTepHaJa 145 | 1.IloBTOpeHne Matepuaia (reoMeTpHs) 2
146 | 2.I1pakTuueckas padora Ne 48 «[IpumeHeHne OMOPHBIX 3HAHUI 110 TEOMETPHNY 2
147 | 3.IloBTOopenune Marepuaia (anrebpa v HaYaga MaTeMaTHIECKOTO aHAJIH3) 2
148 | 4.IloBTOopenune Marepuaia (anrebpa v Hayaga MaTeMaTHIECKOTO aHAIH3a) 2
149 | 5.11pakTuueckas padora Ne 49 «[IpumeHeHne OMOPHBIX 3HAHUH 10 aNreOpe M MaTEeMaTHYECKOMY aHaTH3Y» 2
150 | 6.MtoroBasi KOHTpONbHAs paboTa 2
HToro Jleximii — 112 gacos
3a 2 cemecTp [IpakTnueckux padboT — 56 yacos
NuauBunyans- Tembl MHIUBUAYATBHBIX TPOCKTOB MO Y4eOHOMY IpenMeTy «MaremMaThka:

HBII IPOEKT
(mpeameToMm He
SIBIISIETCS)

1. KoMIIeKCHBIE YHCIa U UX POJIb B MaTEMaTHKE.

2. CuHycoujia BOKpYT Hac.

3. Benukne MaTeMaTUKU IPEBHOCTU

4. Benukoe uckycctBo u xu3nb [[xeponamo Kapaano.

5. 'eomeTpryeckue MOJENN B €CTECTBO3HAHUH.

6. 'eometpus EBkinia kak nepBas HayyHasi CUCTEMA.

7. 'eomerpus JlobaueBckoro

8. 'eomeTpusi MHOTOTPaHHHUKOB

9. I'padmyeckuii MeToA pelIeHNs TPUTOHOMETPUUECKUX YPAaBHEHHU U HEPABEHCTB.
10. I'padmueckuit MOAXO K PELICHNUIO HEKOTOPHIX TPUTOHOMETPHUECKUX YpaBHEHHH.
11. I'paduku anemeHTapHbIX QYHKIUN B pUCYHKAX

12. lnodaHTOBBI ypaBHEHUSI.

13. 3aragku mupaMu bl

14. 3aragounbie rpaduKy TPUTOHOMETPUUECKUX (DYHKITHIA.

15. 3araynounsle rpaguku
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17. Benukue MaTeMaTUKH U UX BEJIUKHE TEOPEMBI.

18. 3ameuarenpHble MATEMATUUECKUE KPUBBIE: PO3bl U CIIUPAIIH.
19. 3ono0Ttas nponopuust

20. 3Mepenre BBICOTHI 3aHMsI HEOOBIYHBIM CIIOCOO0M

21. MHoroauKasi CAMMETPHS B OKPYXKaIOIIEM HaC MUPE

22. [lapkeTsl, MO3auKa U MaTeMaTuueckuii Mup Mapuyca Duiepa
23. 3aragouHblii MUp GpaKTaIoB

24. Jlorapud™Mbl BOKPYT Hac

25. Iloctpoenue rpadukoB GyHKIUH, COACPKAMUX MOTYITh

26. Bee 3araaku u npumenenue bytoeuiku Kieitna.

27. 'eomerpudeckue GopMbl B UCKYCCTBE.

28. I'padbl 1 UX UCTIOJIb30BAHUE

29. I'padbl 1 UX IPUMEHEHHUE B apXUTEKTYypE.

30. 3araaku L{ukmouapl.

16. 3ameuarenbHBIC HEPABEHCTBA, UX 0OOCHOBAHHUE U IIPUMEHEHUE.

Koncynomayus x axzameny 4
Camocmosmenvras paboma K 9K3aMeHy 10
[TpomexyTounas arrectamys B opMe IK3aMeHa 4
Bcero 336
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HHPEIMETA «MATEMATHUKA)»

3.1. TpeGoBanusi K MHHHMAJILHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

TpeboBanust kK peanu3aryu y9eOHOTO MPEAMETA:

- Y4eOHBIN KaOUHET MaTEeMaTUKH.

OcHameHHOCTh ~ y4eOHOTO ~ KaOWHeTa:  IMOCaJ0YHBIE  MecTa  JIs
oOyuaromuxcs, pabouee MECTO IpernoaaBaress, 10cKka yueOHast, CTSH/IbI, Ta0JIHIIbI,
MOJICJT TEOMETPUYECKHX Tell, y4eOHO-METONIecKast TOKyMEHTAITHSI.

3.2. UndpopMaunoHHOe o0ecnieyeHue 00yueHust

Jlns peanuzanuu mporpaMmbl OMOIMOTEYHBIN (DOHI YHUBEpCUTETAa UMEET
NeyaTHbIE W/ WK 3JIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(DPOPMAIIMOHHBIE PECYPCHI:

o JlamasH, A. A. Maremaruka : yueOnuk / A.A. JlanasH. — 3-¢ u3., UCTp. U JIOI.
— MockBa : UH®PA-M, 2023. — 544 c. — (Cpennee mnpodeccuoHalbHOE
obOpazoBanue). — ISBN 978-5-16-012592-3. — Tekct: 21meKTpoHHBIN. — Pexum
noctyna: https://znanium.com/catalog/product/1891827

o Jlamasu, A. A. COOpHHK 3ajad 10 MaTeMmaTuke : ydeOHoe mocobme / A. A.
Hanmasa. — 3-¢ m3xg. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccnonansroe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
AIIEKTPOHHBIN. Pexum JOCTyTIA!
https://znanium. com/cataloq/product/1362444

e [OxHo, H. C. Maremartuka : yue6nuk / H.C. FOxno. — Mocksa : UHOPA-M,
2023. — 204 c. — (Cpemnee mnpodeccuonanbHoe oOpazoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TexkcT : 3JIEKTPOHHBIA. —
Pexum noctyna: https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. MaTtemaTtuka. D5eMeHTbI BBICIIEH MaTeMaTUKH : yY€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodseB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpeagnee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-05-9. — Tekcr : snekTpoHHBIA. — Pexkum moctyma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MatemaTtuka. D1eMeHTHI BBICIIEH MaTEMAaTHKY : yU€OHUK : B
2 tomax. Tom 2 / B.B. bapaymikun, A.A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuonaabHoe oOpa3oBaHue). —
ISBN 978-5-906923-34-9. — Tekct : sneKkTpoHHbIA. — Pexum pocryma:
https://znanium.com/read?id=380017

e [llumnosa, JI. 1. MaTemaruka : yuedHoe nocobue / JL.W. [llunosa, A.E. [lIunos.
— MockBa : UHOPA-M, 2020. — 238 c¢. — (Cpeanee mnpodeccruoHaaibHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — Tekcrt : 31eKTpOHHBINA. — Pesxxum
noctyna: https://znanium.com/read?id=359850
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e Marematuka : yueOHoe nocooue / M. M. Yepnenos, H. b. Kap6aunnckas, E. C.
JleGenena, E. E. Xapuronosa ; mox penakiueir M. M. UepHenioBa. — 3-¢ u3f. —
Mocksa : Pocculicknii rOCyIapCTBEHHBIM YHUBEPCUTET mpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — TekcT : 31IeKTPOHHBIN // DIIEKTPOHHBIH
pecypc mdposoit oopazoBarenpHOi cpeasl CIIO PROFobpaszoBanwme : [cait].
— Pexxum nocrtyma: https://profspo.ru/books/122921

o AOaymmna, K. P. Matemaruka : yue6nuk mist CI1O / K. P. AGnynnuna, P. T,
MyxamernunoBa. — Capatos : [Ipodo6pazoBanue, 2021. — 288 c. — ISBN 978-
5-4488-0941-5. — TekcT : 21MEKTPOHHBIA // DIEKTPOHHBINA pecypc HUGPOBOH
oOpazoBarensHoil cpeabl CIIO PROFobpa3zoBanue : [caiit]. — Pexum nocrymna:
https://profspo.ru/books/99917

CoBpeMeHHbIe TIpodheccruoHambHbIe 0a3bl JAHHBIX U MH()OPMAIIMOHHBIE
CIIPaBOYHBIE CUCTEMBI:

- CIIC KoncynpranTllmroc;

- OBC ZNANIUM.COM,;

- CereBas anektpoHHas oubmmorexa «9bC «Jlauby;

- 9BC IOPAUT;

- OP [IOC «PROFo6pazoBanue

4. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
HPEIMETA «-MATEMATHUKA)»

4.1. KoHTposib M OIIEHKa pe3yJbTaTOB OCBOCHHUS YYE€OHOTO IMpeaMeTa
OCYILECTBIIETCS B MPOLIECCE MPOBEACHUS TEKYLIEro KOHTPOJIA yCIIEBAEMOCTH U
MIPOMEKYTOUYHOU ATTECTALNU.

HroroBoii (hopMoii MPOMEKYTOUHOMN aTTECTAINH SIBJISICTCS DK3aMEH.

DopMBbI M BUIBI TEKYLIEI'0 KOHTPOJISA YCIIEBAeMOCTH
Texymuii KOHTPOJIb YCIIEBAEMOCTH MO Y4€OHOMY MpPEeIMETy MPOBOJIUTCS B
dbopMe OlLEHUBAHUS MPAKTUYECKUX 3aHATUN, YCTHOTO M NMHCHbMEHHOIO OIpoca,
TECTHUPOBAHMUS.
Metoas! (popMbI) NPpOBEACHUA TPOMEKYTOYHON aTTECTALMU
[IpomexxyTouHast aTTecTalus N0 y4eOHOMY MPEIMETY MPOBOAUTCS B (hopme
’K3aMeHa. J[ns mpoBedeHHS OHK3aMeHa pa3palaThIBalOTCS OMIEThl. ODK3aMeH

IIPOBOMTCS B MUChbMEHHON (popMe.

4.2. Pe3ynbpTaThl OCBOEHHUS Y4€OHOTO IIpeAMeTa
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Kox v nanmenoBanue
bopmupyembIx
KOMIIETEeHIIN A

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

DOpMBI U METOABI
KOHTPOJISL U OLICHKHU

Oo0mme

JAucnumimHapHblie (peaMeTHbIE)

OK 01. BeiOupatb criocoobt
pCIICHHS 3a1a4
podeccuoHaIbHON
NeSITeIbHOCTH TIPUMEHUTEIILHO
K pa3IMYHBIM KOHTEKCTaM

B wactu TpymoBOro BOCIUTaHU:
- TOTOBHOCTb K TPYAY, OCO3HAHHE IICHHOCTH
MacTepcTBa, TPYAOTIO0HnE;

- UHTEpEC K pa3IuYHbIM chepam
npohecCuoHaIBLHON ACSITETLHOCTH,

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
II03HABATEJIbHBIMU JIEHCTBUSMHU:

a) 6a30BbIE JOrMYECKHE ACHCTBHS:

- CaMOCTOSITENTLHO dbopmynupoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpHUBaTh €e
BCECTOPOHHE;

- yCTaHaBJIMBATh CYNICCTBCHHBIN IPH3HAK WU
OCHOBaHHUSl U CPaBHEHUS, KIACCUPUKAIMUA U
000011IeHHS;

- OmpeneNnsTh UEIU JeATSIbHOCTH,
napameTpbl U KpUTEPUH UX JOCTHIKEHHUS,
- BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBACMBIX SIBIICHHSX;

- BHOCUTh  KOPPEKTHBBI B  JESTEILHOCTb,
OLICHUBATh COOTBETCTBHE pE3yJIbTATOB IEISIM,
OLICHUBATh PUCKH MOCIIEACTBHIA ICATSIHHOCTH;

- pa3BUBATh KPEATHBHOE MBILLICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOOIEM

0) 0a30BBIC HUCCIICIOBATEILCKHE JCHCTBHS:

- BJIQZICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKON
U TPOCKTHOW  JIEATEIBHOCTH, HaBBIKAMU
paszpemieHus mpooIem;

- BBISABISITH TPUYMHHO-CJICICTBCHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3aJauy, BBIIBUTATh TUIIOTE3Y €€
peleHus, HAaXOJIUTh apryMEHTHI ST

3aJlaBaTh

-BJIaJECTh  METOJaMH  JIOKAa3aTeNbCTB,
aNrOpUTMaMM pelIeHus 3anad; yMEHHE
bopMynupoBaTh OIpPENEICHUs, AKCUOMBI
U TEOpEMbl, NMPUMEHATh HUX, MNPOBOAMTH
JIOKa3aTeJIbHBIE PAcCyXICHHI B XOHE
peuieHus 3a1ay;

- yMETh ONEPUPOBATh MOHATHUIMMU:
CTEIeHb YHcia, JJorapupM 4ucia; yMeHHe

BBINOJIHATh ~ BBIYMCICHUE 3HAYEHUH U
npeoOpa3oBaHus BBIpa)KEHUI co
CTENEHAMHU u aorapupmamy,
npeoOpa3oBaHus APOOHO-PAaLOHAIBHBIX
BBIPAKEHUIA,

- YMETb ONEpUPOBATh IOHATUSAMU:
palOHalbHBbIE, UppauOHaJbHbIE,
NIOKa3aTeNbHBIC, CTEIICHHBIE,

JIOTapU(PMHUYECKUE, TPUTOHOMETPUUCCKUE
ypaBHEHHS Y HEPABCHCTBA, MX CUCTEMBI;

- yMeTh OIEPUPOBATH MOHSITHUSMHU:
byHKIHS, HEenpepbIBHAS GbyHKIMS,
HPOU3BOJIHAS, nepBooOpasHasi,
OIpeieTICHHbIH UHTErpa; YMETh
HAXOJIUTh IPOU3BOJHBIC 3JICMEHTAPHBIX
byHKIU, UCTIONB3YS CIpaBOYHbBIE
MaTepHaJIbl; UCCIICAOBATh B MPOCTEHINNX
cinydasix (yHKIMM Ha MOHOTOHHOCTb,
HAXOJUTh HAWOOJIbIIMNE W HAUMCHBIIHEC
3Ha4YeHUs (YHKUHUI, CTPOUTH TpapuKu
MHOTO4JICHOB c UCTIOJIb30BaHUEM
anmapara MaTeMaTHYecKOro  aHaju3a,
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JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELIEHUS;

- aHaJII/I3I/IpOBaTB HOJ'IyIIeHHBIe B X0A€ peH_IeHI/ISI
334 Pe3yJbTaThl, KPUTUYCCKH OIICHUBATh HX
JIOCTOBEPHOCTh, IMPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

-- YMETh MEPEHOCHUTH 3HAHUS B MO3HABATEIbHYIO U
NPaKTHYECKYIO 001aCTH JKU3HEACATEIbHOCTH;

- YMETb HWHTETPUPOBATh 3HAHHUSI U3 pa3HbIX
MpeIMETHBIX 00JIacTei;

- BbIIBUI'aThb HOBBIC nacu, HpezmaraTL
OpI/IFI/IHaJILHI)IC moaxoabl U pCHIeHI/ISI;

u CHOCOOHOCTD 1504 HCIIOJIB30BaHU B
MO3HABATEJILHOW U COIMAIBHOM MPAKTHKE

MIPUMEHATh NPOU3BOAHYIO IIPU PELICHUU
3a7a4 Ha [BW)XKEHHUE;, pellaTh IIPAKTUKO-

OPHUEHTUPOBAHHBIE 3a1a4uu Ha
HanOOJIBIIINE M HANMEHBIIINE 3HAYCHUS, Ha
HaxO0XJCHUE MyTH, CKOpPOCTH 151
YCKOpEHHS;

- YMEeThb ONEpUPOBaTh IOHATUSAMHU:
panvoHanbHas (YHKIHMS, TOKa3aTeslbHas

byHKIM, CTEIICHHAs byHKLu,
JorapupmMuyeckast byHKIu,
TPUTOHOMETPUYECKHE byHKIUY,
oOpaTHble (QYHKIMHU; YMEHHE CTPOUTH
rpaduku U3YYEHHBIX (GyHKLUH,

UCIIONIb30BaTh TpaduKu MpH H3YYCHHU
NpPOLIECCOB W 3aBUCHMOCTCH,  IpHU
pelieHuHn 3a7a4 M3 JPYruX y4eOHBIX
IpeJIMETOB U 3aj[a4 U3 PealbHOU JKH3HU;
BBIpAXKATh  (POPMYyJaMH  3aBHCUMOCTH
MECXKY BEJINMYUHAMU,

- YMCTb pfuiatTb TCEKCTOBBIC 3aJjavyun
pasHeIX THUNOB (B TOM 4YHCJIE Ha
IMMPOUECHTHI, AOJHU W YaCTH, Ha ABUKCHHUC,
paboTy, CTOMMOCTH TOBAapOB W YCIYT,
HAJIOTH, 3a7a4d U3 O0JaCTH YIpaBIICHHS
JUYHBIMH ¥ CeMEUHBIMH (UHAHCAMHU);
COCTaBJISATh  BBIPAKCHHS,  ypPaBHEHHS,
HEPABEHCTBA M MX CUCTEMBI MO YCIOBHUIO
3aJa4u, UCCIIeIOBATh MOJTy4EHHOE
peuicHue n OLICHUBAaTh
NPaBIONIOI00HOCTh PE3yIIHTATOB;

- YMETb OIEpUpPOBATH IMOHATHUAMU:
cpenHee  apupMETHUECKOEe, MeEAHMaHa,
HauOOJIbIlICE M HAMMEHBIECE 3HAYCHUS,
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pa3max, Jucnepcus, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMeTb
U3BJIEKATbh, UHTEPIPETUPOBATH
uH(OpMaLHIO, IIPEJICTaBICHHYIO B
TabyiMnax, Ha jaMarpamMmax, Tpadukax,
OTpaXKAIOIILYIO CBOICTBAa  peajbHbIX
IPOLECCOB W SIBICHUH; TPEACTABIATH
WHPOPMAITUIO C TOMOIIBI0 TaOIUI W
JMarpaMM; MCCIIE0BaTh CTATHCTUYECKUE
JaHHble, B TOM YHUCIE C IPUMEHEHHUEM
rpaMUecKuX METOAO0B M 3JIEKTPOHHBIX
CpPEICTB;

- yMeTb ONEpPUPOBaTh IOHITUSAMHU:
CIy4alHBIN ONBIT W CiydaiiHOoe cOOBITHE,
BEPOSTHOCTh  CIIy4allHOTO  COOBITHS,
YMEHHE  BBIUUCIATH  BEPOSITHOCTH €
UCTIOJIb30BaHNEM TpaQHUUeCKUX METOJIOB;
OpUMEHSTh  (QOPMYNBI  CIOXKEHUS |
YMHOKECHHS BEPOATHOCTEH,
KOMOUHaTOpHbIE (GaKkThl U (HOPMYIbI MIPU
peLIeHUH 3a/1a4; OLIEHHBATh BEPOSTHOCTH
peanbHbIX  COOBITMH; 3HAKOMCTBO CO
CIyyallHBIMM  BEJIMYMHAMH;,  yMEHHE
NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA
OONbIIMX 4YHMCEA B MPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUIX;

- YMEeThb ONEpUPOBaTh MOHATUSAMHU:

TOYKa, npsmas, IJIOCKOCTb,
IIPOCTPAHCTBO, JBYTPaHHbIN yrou,
CKpEIIHBAIOIINECS HpsIMBIE,

NapaJuIeIbHOCT U MEPIEHIUKYIAPHOCTh
OPSAMBIX W IUIOCKOCTEH, YIOJI MEXIy
OPSIMBIMU,  YTOJI  MEXAy MpsIMOH U
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IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSMH,
paccTosHME OT TOYKHM [JO IIOCKOCTH,
paccrosiHue MEXITY TPSIMBIMH,
paccTosiHuE MEXKAY TIOCKOCTSIMH; YMEHUE
UCTIONIb30BaTh MPH  pEIICHUH  3a/1ad
U3y4YCHHBIE (baxTs u TEOPEMBI
TUITAHUMETPHH; yMEHHue OLICHUBATH
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
- yMETh ONEPHUPOBaTH IOHITHUSIMHU:
MHOTOTPaHHUK, C€YE€HHE MHOTOTPAaHHHKA,
KyoO, napaJienenumnes, npu3Ma,
nupamuna, ¢Gurypa H - TOBEPXHOCTb
BpallleHus], IIMIMHAP, KOHYC, map, cdepa,
cedeHust (pUrypbl BpaleHHs, IUIOCKOCTb,
Kacaromasicsi cepsl, HWIMHApA, KOHYCa,
IUIOIIAAb  TOBEPXHOCTH  MUPAMUJBI,
OpU3MBI, KOHyCa, IMJIMHAPA, IUIOIAAb
chepbl, 00beM Kyba, MNPSAMOYTOJIBHOTO
napajuleJienuIe/1a, MUPaMHIbI, TPH3MBL,
WINHIPA, KOHyca, IIapa; yMEHHE

n300paxkaTh MHOTOIpPaHHUKH u
IMOBCPXHOCTHU BpalICHUA, UX CCUCHUA OT
PYyKH, C IIOMOIIIBIO YCPTECIKHBIX

MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pACHO3HABAaTh CUMMETPHUIO B
NPOCTPAHCTBE; YMEHUE  paclo3HaBaThb
[PaBUJIbHbIE MHOTOIPaHHUKH;

- yMeTb ONEpPUPOBaTh IOHITUSAMHU:
JIBIDKEHHE B MPOCTPAHCTBE, MOJ00HBIE
¢urypsl B NpOCTPAHCTBE; HCIIOIH30BATH
OTHOIIEHWE IUIOMANEH IIOBEPXHOCTEH H
00BeMOB MOJOOHBIX (UTYp MPHU pEIIeHUH
3ajad;
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- YMETb BBIYUCIIATH TI'E€OMETPUYECKUE
BeIMYMHBl  (JUIMHA, yroJ, IUIOIIA/b,
o0BeM, TUIOIIA/Ib MIOBEPXHOCTH),
UCNONIb3Ysl  M3y4eHHble  (GOpPMyJIbl U
METO/BI;

- yMeTb ONEPHPOBaTh IOHATHUSAMHU:
OpSAMOYTOJIbHAs ~ CUCTeMa  KOOPIWHAT,
KOOPJAUHATHI TOYKH, BEKTOpP, KOOPIUHATEI
BEKTOPA, CKAJISPHOE MPOU3BEACHUE, YIOJl
MEXJy BEKTOpaMH, CYMMa BEKTODPOB,
IIPOU3BEJICHUE  BEKTOpa HAa  YHUCIO;
HaXOAWTh C IIOMOLIBK0  H3YYEHHBIX
bopMyn1 KOOpIMHATHI CEepeAMHBl OTpe3Ka,
pPAacCTOSHUE MEXIY IBYMS TOUKAMH;

- yMeTb  BbIOMpaTh  MOAXOIAILUHI
W3YyUYCHHBIM METOJ Ul PELICHUs 3ahauH,
pacmo3HaBaTh MaTeMaThdeckue (akTel U
MaTEMaTHYECKUE MOJENN B MPUPOJIHBIX U
OOIIIECTBEHHBIX SIBICHHSX, B HCKYCCTBE;
yMEHHE IIPUBOJUTH HIPUMEPBI
MaTEMaTHUYECKUX OTKPBITUI POCCUMCKON
Y MUPOBOM MaTEMaTHYECKON HAyKH.

- YMETb ONEpUPOBATh IOHATUSAMU:
OIpeIeNIeHuE, aKkcuoma, TEopeMa,
CIIEJICTBHE, CBOMCTBO, MIPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHJIbHBIE
bopMyIupoOBKY; yMeHHE (HOPMYIHUPOBATH
oOpartHoe u IIPOTUBOIIOI0KHOE
YTBEPXKACHHUE, MPUBOIUTH TPUMEPHI H
KOHTPIIPUMEPBI,  UCIOJIb30BaTh  METOJ
MaTEMaTHYECKOM HHAYKLIHU; IPOBOIUTH
JIOKa3aTeJIbHbIE paccyXaeHus npu
pEIICHNU 3a/1a4, OLIEHUBATh JIOTHYECKYIO
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MPaBUIBHOCTb PACCYKIECHUM;

- yMeTb ONEpUpPOBaTh IOHITUSAMHU:
MHOXECTBO, IOJMHOXECTBO, OIEpaILUU
HaJl MHO)KECTBaMH; YMEHHUE UCIIO0Ib30BaTh
TEOPETHKO-MHOXECTBEHHBII ammapar Juis
ONUCAaHUsl  peaJbHBIX  IPOLECCOB U
SBJIEHUH IIpU pEILIeHHM 3a7ad, B TOM
YHCIIe U3 JPYrUX yUeOHBIX IPEIMETOB;

- YMETh ONEpPUPOBAThH MOHATUAMU: rpad,
CBS3HBIA Tpad, aepeBo, LUKI, Trpad Ha
IUIOCKOCTH;  yMEHME  3aJaBaTb W
OIUCHIBATh rpagsl pas3InYHBIMU
crnoco0amMM; HCHONb30BaTh Ipadbl IpH
pELIeHUHN 3a/1a4;

- yMeTb  CBOOOJHO  ONEPHPOBATH
HNOHATUSAMM: COYETaHUE, IIePECTaHOBKA,
YUCJIO COYETaHUH, YUCIO MEePEeCTaHOBOK;
Oounom HplOTOHA; yMeHUE MPUMEHATH
KOMOUHATOpHbIE (DAKTBl M pacCyXICHUs
JUIs PeLIeHus 3a/1a4;

-yMETb  ONEpUPOBATh  IOHATUSIMHU:
HAaTypajdbHOE  YHUCIO, 1EJI0€  4HUCIO,
OCTAaTOK 10 MOAYJIO, PALUOHAIBHOE

YHUCIIO, WppaIMOHATLHOE YHCIIO,
MHO’KECTBA HATypalbHBIX, LIEJIBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCET;
yMeHHe HCIIOJIb30BaTh MPU3HAKT
JCIUMOCTH, HaMMEHBIINHA oO0mui

JeNuTeNnh U HauMeHblee olIiee KpaTHoe,
anroput™ EBKiIMIa Ipu pelIeHUM 3a1ay;
3HaKOMCTBO c Pa3IUIHBIMH
IIO3UIIMOHHBIMHU CHUCTEMAaMU CUUCJICHUSA,

- yMeThb  CBOOOJHO  OIEPUPOBATH
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IIOHATHUAMMU. CTCIICHb C OESIbIM
ToKa3arelieM, KOpEHb  HaTypaJbHOMI
CTENICHH, CTENEeHb C PalHOHAIBHBIM
1oKa3aresieM, CTeTeHb C AeHCTBUTEIbHBIM
(BelecTBEHHBIM) TIOKa3aTelIeM, JIOTaprupM
YHcia, CHHYC, KOCHHYC W TaHTEHC
POHU3BOJIBHOTO YUCIIA;

- yMeTb ONEpHUPOBaTh IOHITUSAMHU:
TOXJIECTBO, TOX/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMa YypaBHEHUH U
HEpaBEHCTB, PAaBHOCWJIBHOCTh YpaBHEHUH,
HCPABCHCTB MW CHUCTCM, pPaAlMOHAJIBHBIC,

HppalOHAJIbHBIC, IIOKa3aTCJIbHBIC,
CTCIICHHBIC, J'IOl"apI/I(i)MI/I'-ICCKI/IC,
TPUTOHOMETPHUUYCCKHUC YpaBHCHU,

HEPAaBEHCTBA U CUCTEMbI; YMEHUE PEILaTh
YpaBHEHUS, HEPAaBEHCTBA WU CHUCTEMBI C
MOMOUIBIO PA3JIUYHBIX MPUEMOB; pEIIATh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
rnapamMeTpoM; [PUMEHATh  YypaBHEHUS,
HEPABEHCTBA, MX CHUCTEMBI JUIS PEILICHUS
MaTEeMaTHUYECKUX 3aJad W 337ad U3
pa3iauuHbBIX Oo0JacTell HayKu U peajbHOU
JKU3HU;

-yMeTh CBOOOAHO OIepUPOBAThH
HOHATUAMM: rpapuk QyHKIMHU, oOpaTHas
byHK1MS, KOMITO3HLIMS byHKIMH,
nuHeWHHass — (QyHKOMS, — KBagpaTHYHAs
¢byHKIMA, cTeneHHass (QYHKIUS C IeIbIM
MOKa3aTeseM, TPUTOHOMETPUYECKUE
byHKIUH, oOpaTHbIe
TPUTOHOMETPUYECKHE byHKINY,
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nokasaTelbHass U Jorapudmuyeckas
GyHKIMM;, yMEHHE CTPOUTHh Tpaduku
GyHKIMA, BBIIOTHATH NpeoOpazoBaHUs
rpadukoB QyHKITHH;

yMEHHue HCTIOJIb30BaTh rpaduku
GyHKIMI 1711 M3YYEHHUs IPOLECCOB U
3aBUCUMOCTEH TpH pPEIICHUH 33134 U3
Opyrux y4eOHBIX MPEIMETOB U U3
peasIbHOM KU3HU; BRIpaXath (popmyrnamu
3aBHCHUMOCTH MEXIY BEIIMYNHAMH,

yMeHHe CBOOOIHO OIIepUPOBAThH
HOHATHAMMU: YEeTHOCTh ¢dbyHKLIUY,
NEPUOAUYHOCTD byHKIUY,
OrpaHUYEHHOCTh GbyHKIMY,

MOHOTOHHOCTb  (DYHKIMM, 3KCTPEMYM
¢GyHkuMu, HauOojblllee W HAaUMEHbIIEE
3HaueHHUs (QYHKIUM Ha IPOMEXYTKE;
yMeHHe HPOBOJUTH UccieJ0BaHUe
[(0%319012178

YMEHHE HCHOJb30BAaTh CBOMCTBA U
rpadpuky  QYHKIUM U1 peleHHs
ypaBHEHUH, HEpPaBEHCTB W 3aJady C
napamMeTpamu; n300paxkaThb Ha
KOOPJJMHAaTHOW IJIOCKOCTH  MHOKECTBa
pElLIeHU ypaBHEHHUH, HEPaBEeHCTB U HUX
CHCTEM;

- yMeTb  CcBOOOJHO  ONEPHPOBATH

TIOHSTHSIMH: MOCJIEI0BATEIbHOCTD,
apudmeTnIecKas nporpeccus,
reoMeTpUIecKast MPOrpeccHs, OECKOHETHO
yOBIBarommas reoMeTpuyecKast
nporpeccus; yMeHHe 3a7aBaTh

IIoCJICAOBATCIIBPHOCTH, B TOM YHCJIC C
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MOMOIIBIO PEKYPPEHTHBIX (POpMyIT;

- yMeThb ONEpUPOBaTh MOHATUSAMHU:
HENPEPBIBHOCTh  (YHKIUH, aCHUMIITOTHI
rpaduka QyHKIMH, TepBas W BTOpAs
Npou3BOAHAS (PYHKIMH, T€OMETPHUCCKHUI
U (QU3NYECKHA CMBICT IPOU3BOTHOM,
nepBooOpasHas, oTIpeIeIeHHBIN
MHTETpaJ; YMEHHE HAXOAUTh ACHUMIITOTHI
rpaduka (QyHKIUH; YMEHUE BBIYHCIATH
MPOU3BOJAHBIE CYMMBI, TPOU3BEACHHUS,
YaCTHOTO U  KOMIO3MIMU  (PYHKIIHA,
HAaXOAWTh ypaBHEHHE KacaTeIbHOU K
rpaduky QyHKINY;

YMEHHE UCIIOJIb30BaTh IPOU3BOIAHYIO
Ul UccliefnoBaHus — (QYHKOMH, A7
HAXOXKACHUS HAWIYYLIer0 peleHus B
NPUKJIAJHBIX, B TOM YHCIIE COIHAJIbHO-
YKOHOMHMYECKHX M (DU3NYECKHX 3a/adax,
JUI ONPEIETICHUs] CKOPOCTH M YCKOPEHHS;
HaXOAWTh IUIOMIAAU U 00BEeMBbl GUTYp C

MIOMOIIBIO MHTErpana; HIPUBOJUTH
IIPUMEPBI MaTeMaTHYECKOIO
MOZEJIUPOBAHUS c IIOMOUIBIO

muddepeHInaIbHBIX YPaBHCHUH;

- yMeTh OIEPUPOBATH MOHSITHUIMHU:
KOMIUIEKCHOE ~ YHCIO,  CONPSDKCHHBIC
KOMIUTIEKCHBIC YHCIIA, MOAYJb U apTyMEHT
KOMIUIEKCHOTO 4Mcia, ¢opMa 3alucu
KOMIUIEKCHBIX 4YHCel (TeOMeTpUYecKast,
TPUTOHOMETpUYECKasl U anredpandeckas);
YMETh TPOU3BOIUTH  apu(METUUECKHE
JNEWCTBHS C KOMIUICKCHBIMU YHCIIAMH;
NPUBOANTH  NPHMEPBI  WCIIOJIH30BAHHS
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KOMILJICKCHBIX YHCEJI;

- yMeTb  CBOOOJHO  ONEPUPOBATH
HNOHATHSIMU: CpellHee apu(MeTHdeckoe,
MeluaHa, HauOojbllee M HauMEHbIIee
3HA4YEHUs, pasmax, IHCIIEpCHs,
CTaHJAPTHOE OTKJIIOHEHHE Ul OMHCAHMS
YHCJIOBBIX JaHHBIX; YMEHHUE HCCIIEI0BATh
CTaTUCTUYECKHE JAHHBIE, B TOM 4YHCIE C
INPUMEHEHUEM TpaUIecKuX METOIOB U
AJIEKTPOHHBIX ~ CPEICTB;  TIpaduyecku
UCCIIeIoBaTh COBMECTHbIE HAOIIOAEHUS C
IOMOIIBI0  UarpaMM pacceuBaHUi MU
JUHEWHOH perpeccuy;

- yMeTb  HaxOAWTb  BEPOSITHOCTHU
coObITHI c UCTIOJIb30BaHUEM
rpaguyeckux METOJOB; HPUMEHATH Ui
pemieHust 3agad GOpPMYJbl CIOXKEHUS U
YMHOXEHHUsI ~ BEPOSATHOCTEH,  dopMyiy
TIOJTHOM BEPOSATHOCTH, bopmyy
bepuymnu, koMOuHaTOpHBIE (AKTBI H
dbopMynbl;  OLEHMBATH  BEPOSITHOCTU
peanbHbIX COOBITHIL; yMEHHE ONIEpUPOBATH
HOHATHSMMU: ciryyaiiHas BEJIMYMHA,
pacrpeiesneHue BEPOSITHOCTEH,
MaTEMaTHYECKOe OXKHUJaHUE, JUCTIEPCUs U
CTaHJAPTHOE  OTKJIOHEHUE  CIy4alHOU
BEJIMYMHBI, (YHKLIUU paCIpENEIeHUus U
IUIOTHOCTHU PaBHOMEPHOTO,
MIOKa3aTeIbHOTO U HOPMAaJIbHOIO
paclpenesieHuil; yMEHHE HCIIOJIb30BaTh
CBOMCTBA U3Y4YECHHBIX PACIPENCICHAN IS
peleHus 3ajady; 3HaKOMCTBO c
HNOHATHSIMU:  3aKOH  OOJIBIIMX  YHCeT,
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METOIbl  BBIOOPOYHBIX  HCCIIEJOBAHMN;
YMEHHUE TIPUBOUTH MPUMEPBI IPOSBICHUS
3aKOHA OOJIPIINX YHCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSIX;

- yMmMerb CBOOOJHO  ONEpPUPOBATH
HNOHATHSIMU: TOYKa, NpsMasi, IUIOCKOCTb,
IOPOCTPAHCTBO, OTPE30K, JyY, IUIOCKHMA
YroJl, ABYTPAaHHBIM YIOJ, TpPEXTPaHHBIN
yroJ, MnepeceKarolyecs, napauielbHble U
CKpPELMBAIOIIHECS npsIMbIE,
HapajyIeIbHOCTh M TNEPIEHAUKYISIPHOCTD
OPSIMBIX M IJIOCKOCTEH, YILOJI MEXAY
OpSMBIMH, yYTOJ  MEXKIy TNpsSMOH U
TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU;
YMEHHE UCIOJIb30BaTh TPU PELICHUU
3ajjad  M3y4eHHble (AKTBI M TEOPEMBI

IUTAHUMETPHH; yMEHHE OLICHUBAaTh
pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUPE;
yMEHHE OIIEpUPOBATh MOHSITHSMH:

MHOT'OT'paHHUK, CCUCHHWEC MHOI'OrpaHHUKA,
HpaBHHBHBIﬁ MHOT'OI'paHHUK, npusma,
nupamuna, ¢urypa Hu - IOBEPXHOCTb
BpallleHus1, IIMIMHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUYCHHS KOHYycCa
U LWIMHIpA, MNapaie]bHble OCH WU
OCHOBaHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromiascsi chepsl, HUITUHIPA, KOHYCA;
yMeHHe CTPOUTH CeueHHe
MHOTOTPaHHUKA, n300paXkaThb
MHOTOTPaHHUKH, (PUTYpPHI U TOBEPXHOCTH
BpalieHus, UX CCYCHUA, B TOM YHCIIC C
MMOMOIIBIO DJICKTPOHHBIX CPCACTB; YMCHUC
IIPUMEHATh CBOMCTBA T'€OMETPHUYECKUX
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buryp, camocToATeIbHO (POPMYIHPOBATH
onpeeNeHus H3y4aeMbIX ¢uryp,
BBIJIBUTaTh THUIOTE3bl O CBONCTBAX H
NpPU3HAKAX  TEOMETPUYECKUX  (uryp,
00OCHOBBIBATb WM  ONPOBEPraTh HX;
yYMEHHE  TPOBOAMUTH  KJIAaCCH(UKAIHIO
duryp 1O pasNUuHBIM  IpPU3HAKAM,
BBIIIOJIHATD HEOOX0AUMbIE
JIOTIOJTHUTENIbHBIE IOCTPOCHUS;

- yMeTb CBOOOJHO  ONEpPUPOBATH
HOHATHSIMU: IUIOIAAb (Urypbl, 00BEM
¢burypsl, BeJIMYMHA YIJIa, PacCTOSIHUE OT
TOYKU JIO0 MJIOCKOCTH, PACCTOSTHUE MEXIY
HPSAMBIMH, paccTosiHUue MEXIY
IUIOCKOCTSIMH, IUTOUIab cepsl, MIO0aab
HOBEPXHOCTH  IHMPAMUJBL, HPU3MBI,
KOHyca, IWIMHApa, 00BbeM  Kyoa,
HPSMOYTOJIBHOTO napaJulenenunesa,
OUpaMUibl, TPU3MBI, [WIMHAPA, KOHYcCa,
mapa; yMEHHE HaXOIUTh OTHOILIEHHE
00BEMOB MOI00HBIX QUTYD;

- yMeTb  CBOOOJHO  OINEPHUPOBATH
HNOHATHSIMU:  JABWDKCHHE, IapaulesIbHbIH
IEePeHOC, CUMMETPHsI Ha IUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHKe
nogobusi, moxoOHbIe (Urypsl; yMmeHHe
pacmo3HaBaTh paBHbIE U IOJOOHBIE
burypel, B TOM uHClI€ B IPUPOJE,
HCKYCCTBE, apXHUTEKTYpE; yMEHHe
UCTIOJIb30BaTh reOMETPHUECKHE
OTHOIICHHS, HAXOAWUTh T'€OMETPHUYECKHE
BEJIMYMHBI  (AJIMHA, YTOJN, IUIOMIA.b,
00beM) TpU pEHICHUH 3a/1a4 W3 JPYTuxX
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y4eOHBIX TIPEJAMETOB W U3 pPeabHOU
JKU3HH;

- yMeTb CBOOOJHO  OIEpPUPOBATh
MOHATUAMHU: TPSIMOYTOJIbHAS ~ CHCTEMa
KOOPIMHAT, BEKTOpP, KOOPAWHATHI TOYKH,
KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOW3BEIIECHUE  BEKTOpa HA  YHCJIO,
pasjoxeHHue  BeKTopa 1o  0asucy,
CKaJIsIPHOE  TIPOU3BEJICHHE, BEKTOPHOE
MPOU3BENICHUE, YTOJ MEXIYy BEKTOPaMU;
YMEHHE HCIOJIb30BaTh BEKTOPHBIA H
KOOPJAMHATHBIM METOJ sl pElIeHus
TeOMETPUYECKUX 3a7ad MU 3aJad JIPYyTux
y4eOHBIX MIPEIMETOB; OIIepUPOBATH
MOHATUSIMUA: MaTtpuna 2x2 u  3x3,
OTIpEICITUTEINIb MAaTPHIIbI, TEOMETPHUYSCKUN
CMBICIT OTIPEIICTUTEIIS,

- yMeTh MOJCIUPOBaTH peajbHbIC
CUTyalldd Ha  S3bIKE  MAaTEMaTHKH;
COCTaBIISITh  BBIPAXKECHHS,  YPaBHECHUS,
HEPAaBEHCTBA U MX CHCTEMBI IO YCIOBHIO
3a71a4H, HCCIIEN0BATH MOCTPOCHHBIE
MOJIETTM C HCIOJb30BAaHHEM arapara
anreOpsl, HWHTEPIIPETHPOBATH
MOJTyYEHHBIN pe3yJbTar; CTPOUTH
MaTeMaTUYEeCKHE MOJEIA C IIOMOIILIO
TCOMETPUUYSCKUX TIOHATUH W BEIIWYHH,
pemaTh CBSI3aHHBIE ¢ HUMU MPAKTUICCKUE
3aa4d;  COCTaBJATh  BEPOATHOCTHYIO

MOZEJb 51 HHTEPIPETUPOBATH
TOJIY4CHHBIN pe3ynbTar; pemarb
IIPUKIIAHBIE 3a1a4u CpencTBaMu

MAaTCMaTUYCCKOT'O aHajin3a, B TOM 4YHCJIIC
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COLIMAJIbHO-D)KOHOMUYECKOIO u
(hM3UYeCcKOro Xapakrepa;

- yMeHHe BbIOMpaTh NOAXOIAIINUNA METO]
JUId  pelleHus  3aJadyd; IOHMMaHUe
3HAYUMOCTH MAaT€MaTHKH B H3Yy4EHHH
HNPUPOJHBIX U OOIIECTBEHHBIX NPOLIECCOB
U SBJICHUH; yMEHHME paclO3HaBaTb
NpPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B
UCKYCCTBE, YMEHHE NPUBOJUTH IPHUMEPHI
MaTEMaTUYECKUX OTKPBITUI POCCUMCKON
Y MUPOBOM MaTEMaTHYECKOM HAyKU

OK 02. Mcnons3oBath
COBpEMEHHBIE CPE/ICTBA MOMCKA,
AHaJIM3a U UHTEPIIPETALIH
MHpOpMaLuK, 1
H(GOPMAIIMOHHBIE TEXHOJIOTHH
1Sl BBITTOJTHEHHUS 33124
podeccnoHaabHON
NesITeIbHOCTH

B o6nacTy ieHHOCTH Hay4YHOTO MTO3HAHUS:

- c(OpMHPOBAHHOCTb MUPOBO33pEHMS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKu W OOIIECTBEHHOW IPAKTHUKH,
OCHOBaHHOTO Ha Jjanore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
HOJHUKYJIBTYPHOM MHPE;

- OCO3HAaHHUE IIEHHOCTU HAY4YHOM [esATeNbHOCTH,
TOTOBHOCTh  OCYHIECTBJIATH  NPOEKTHYIO U

HCCIIEI0BATENbCKYIO JIESITEIIbHOCTD
WH/IMBHUIYaJIbHO U B TPYTIIIE.
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MI03HABATEIILHBIMU JICHCTBUSMHU:

B) paboTa c nHpopMaIIHEii:

- BJIQJICTh HaBBIKAMU TOIy4eHHUs HH(OpMAIUU U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIATH MOUCK, aHAJIN3, CUCTEMATH3AINIO
W HMHTEpHpeTanuio HWHQOpMAMH Pa3THIHBIX
BUJIOB 1 ()OPM TIPEICTABIICHUS;

- co37aBaTh TEKCTHI B PAa3NIWYHBIX (popmarax c
y4eTOM Ha3HaueHUs HWHQOpMAIMH W IIeJIeBOI
ayIUTOpPUH, BBIOMpAs ONTUMAJbHYIO (dopMy

- yYMeThb ONEpHUpOBaTh IOHATHIMHU:
paLuoHaIbHas byHK1M,
HoKaszaTenabHas (yHKUUS, CTENEHHas
byHKIES, TorapupMudeckas GyHKIINs,
TPUTOHOMETPUYECKHE byHK1IMY,
oOpaTHble (DYHKIUM; YMEHHE CTPOHUTh
rpaduku W3Y4EHHBIX ¢byHKIUH,
UCIIONIb30BaTh TPaUKU TPH H3YUCHUU
IPOLECCOB W  3aBUCUMOCTEH, IIpH
peLIeHUH 3a1ad W3 JPYrux y4eOHBIX
OpPEeIMETOB U 33Jad M3 PEabHOU
KH3HU; BBIPAXKaTh dbopmynamu
3aBUCHMOCTH MEXy BEIMUNHAMY;

- yYMeTb ONEpUpOBaTh MOHATHIMHU:

TOXKIECTBO, TOXKIECTBCHHOE
npeoOpa3oBaHue, yYpaBHEHHUE,
HEPABEHCTBO, CUCTEMa YPaBHECHUU U
HCPABCHCTB, PaBHOCHUIIBLHOCTDH
YpPaBHEHUH, HEPABEHCTB H CHCTEM,
palrOHAJIbHBIC, HppalroOHaJIbHBIC,
MIOKa3aTeNbHBIE, CTEIICHHBIE,
Jorapu(pMUUYecKHe,
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IPE/CTABICHUS U BU3YyalH3aluH;
- OLEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTB
uHQOpMaLMK, €€ COOTBETCTBHE IIPAaBOBBIM H
MOPaJIBHO-ITHIECKIM HOpMaM;

- HUCIIONIb30BaTh CpEICTBA HMH(POPMAIMOHHBIX H
KOMMYHUKAIMOHHBIX TEXHOJOTUA B pPEHICHHH
KOTHHTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3alliOHHBIX  3aJad C  COOJIOJICHUEM
TpeboBaHuUi APrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHMEHBI, pecypcocOepexeHus,
NpaBOBBIX W OJTHUYECKUX  HOPM,  HOPM
nHGOPMAITMOHHOM 0€3011aCHOCTH;

- BIIaZIeTh HABBIKAMH DPACIIO3HABAHUS U 3aIHUTHI
uHpopMaIuy, WHHOPMAITMOHHON Oe30ImacHOCTH
JUYHOCTH

TPUTOHOMETPUYECKHE ypaBHEHHS,
HEpaBEHCTBA W  CUCTEMBI; YMETh
pemiath yYpaBHEHHUS, HEpaBEHCTBA W
CHUCTEMBl C TIOMOIIBIO  Pa3IMYHBIX
NPUEMOB; pemaThb ypaBHEHHH,
HEepaBEHCTBA u CHCTEMBI c
napaMeTpoM; TNPUMEHATh YpaBHEHHS,
HEpaBEHCTBAa, WX  CHUCTEMBI  JUIs
peUIeHUs] MaTeMaTHYeCKUX 3aiad M
3a7a4 U3 Pa3IMYHbIX 00JacTell HAyKH U
peanbHOM KU3HY;

- yMeTb CBOOOJHO  ONEPUPOBATH
HOHATUSMH: IBIDKCHUE, MTapalIeIbHBIN
NepeHoc, CHUMMETPHSI Ha TUNIOCKOCTH U B
NPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue NOAO0OHS, MOJ0OHBIE
burypsl; yMeTh pacro3HaBaTh paBHBIE
U T0JI0OHBIC (UTYpBI, B TOM YHUCJIC B
NpUpPOJEe, HCKYCCTBE, apXHUTEKTYpE;
YMETh HCIIOJIb30BAaTh I'€OMETPUYECKHE
OTHOIIICHHS, HAXOJIUTh
reOMETPUYECKHE BEJIWYMHBI (JUIMHA,
yroj, IUIONaab, 00bEM) MPU pPEIICHUH
3aja4 U3 JAPYrHX Y4eOHBIX MPEIMETOB
Y U3 peaslbHOM JKU3HU

OK 03. IInanuposats u
[peaTu30BBIBATh COOCTBEHHOE
mpodeccnonanbHOE U
ITMYHOCTHOE pa3BHUTHE,
[peApUHUMATEIbCKYIO
esTeIbHOCTD B

podeccuoHanbHOU cdepe,

B obnacTu
BOCITUTAHMS:

-- ¢()OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STHYECKOTO TIOBEICHHS;

- CHOCOOHOCTh  OLIEHMBATh  CHUTYyallMl0 U
NPUHAMATH OCO3HaHHEIE pemieHus,
OPHEHTHpPYSICb ~Ha  MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

AYXOBHO-HPABCTBCHHOI'O

- YMCTb OICpUPOBATL MOHATUAMMU:

paLOHaIbHbIE, UPPALOHAJIbHBIE,
NOKa3aTeJIbHBIE, CTETICHHBIE,
JorapupMuIecKue,

TPUTOHOMETPUYECKUE ypPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb OIEPUPOBATH IOHATHAMMU:
MHOT'OTPaHHUK, CEYeHUeE
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MCTIONIb30BaTh 3HAHUS 110
(bMHAHCOBOI rPaMOTHOCTH B
[Pa3IMYHBIX )KM3HEHHBIX
CUTYyaLusx

- OCO3HaHUE JIMYHOTO BKJaJa B TOCTPOEHUE
YCTOWYMBOTO OYAYIIETO;

= OTBECTCTBCHHOC OTHOILICHUC K CBOUM pOJII/ITe.]'ISIM
1 (WIN) IPYTUM 49JIC€HaM CEMbH, CO3JJaHHIO CEMbH
Ha OCHOBE OCO3HAHHOT'O MPHUHSTUS IIEHHOCTEH
CEMENHOM KU3HHU B COOTBETCTBUU C TPATHUIUAMH
HapoaoB Poccuu;

OBnajieHne yHUBEPCAIBHBIMUA PETYISITABHBIMU
JNEUCTBUSIMU:

a) CaMOOPTaHU3aIINSA:

- CaMOCTOSTEIBHO OCYILECTBIISATh
NIO3HABATEJIbHYI0  JESTENbHOCTb,  BBIABIATH
npoOieMbl,  CTaBUTb U (OPMYIUPOBATH

COOCTBEHHBIE  3aJaud B  00pa3oBaTEIbHOM
JESITEIbHOCTH U JKU3HEHHBIX CUTYaLMsX;

- CaMOCTOSITEJIbHO COCTABIIATh IUIAH PELICHUs
npoOJieMbl € Y4YeTOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEMOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIHsIM;
CHoco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO
MIMPOKOH SPyaUIMK B Pa3HBIX OOJIACTIX 3HAHUM,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTEIbHbIN U
KyJIBTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

HCIIONIb30BaTh MPHEMBl pedaekcuu A OLEHKU
CHUTYyalluu, BEIOOpA BEPHOTO PELICHUS;

- YMETh OLICHUBaTb PHUCKH M CBOEBPEMEHHO
NPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

MHOTOTpaHHHUKA, KyO,
napajvieNienuIe 1, npu3Ma, MupaMuia,
durypa ¥ TIOBEPXHOCTh BpaIICHHS,
WJIMHAD, KOHYC, map, cdepa, cedeHus

Gurypsr BpAIICHHS, IIOCKOCTB,
Kacaromasicss  chepsl,  OWIMHIpA,
KOHYCa, IUIONIaJlb  HOBEPXHOCTH
HPaMUIbI, HPU3MBI, KOHYyCa,
MWIMHApA, TUIomanas chepsl, o0beM
KyOa, MPSIMOYTOJIEHOTO
napasulesienumnesa, HPAMHUIBI,

IpU3MBI, LWIMHIPA, KOHYycCa, IIapa;
yMeHue u300pakaTb MHOTOIPAaHHUKH U
MOBEPXHOCTU BpAIECHUS, UX CEUCHHS
OT pPYKH, C TIOMOIUBIO YEPTEKHBIX

HHCTPYMCHTOB )41 SJICKTPOHHBIX
CPCACTB,; YMCTb Ppaciio3HaBaThb
CUMMCTPHUIO B IIPOCTPAHCTBC; YMCTH
paciio3HaBaThb IMpaBUJIbHBIC
MHOT'OTpaHHHUKU

- YMETb OIEPUPOBATH IOHATHAMM:
IPSAMOYIOJIbHAsE CUCTEMA KOOPIHHAT,

KOOpANHATBI TOYKH, BCKTOD,
KOOPAHWHATBI BCKTOpa, CKaJIsIPHOC
IMPOU3BCACHHUC, yroJia MCXKIY
BCKTOpaMHu, CyMMa BCKTOPOB,

NpOM3BEJICHUE BEKTOpa HAa YHCIIO;
HaXOJIUTh C TIOMOIIBIO HW3YyYCHHBIX
dbopMynT  KOOpOWHATHI  CEPEIUHBI
OTpE3Ka, PACCTOSIHUE MEXIy IBYMS
TOYKAMU;

OK 04. D¢ pexkTuBHO
B3aMMOICHCTBOBATh U pabOTaTh

T'OTOBHOCTB K caMOpa3BUTHIO,
CaMOCTOATCIBbHOCTHU U CaMOOIIPCACIICHULO,

- yYMeTb OIEpPUPOBATH TMOHATUIMH:
CIy4yalHBII ONBIT M  CIydalHOE
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B KOJIJICKTUBEC U KOMaH/C

-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIeIOBATENILCKOM, TIPOCKTHON M COLMAIBHOM
JIeATEbHOCTH;

OBnanenue YHHUBEPCAIbHBIMHU
KOMMYHUKATHBHBIMH JIEHCTBUSIMMU:

0) coBMecTHasI 1eATEITLHOCTD:

- MOHUMAaThb M MHCIIOJIB30BAaTh IPEUMYLIECTBA
KOMaH/IHOH ¥ WHAWBUIYAJIEHON paObOTHI;

- OPUHUMATh LEIM COBMECTHOM JAESTENIbHOCTH,
OpraHU30BbIBATh W KOOPAMHHUPOBATH ACHCTBUS
10 €€ JOCTIIKCHHUIO: COCTABJIATh IIJIaH JICHCTBHI,
pacrpenenaTb  poJid €  Y4eTOM  MHEHHH
YYaCTHUKOB 00CYXaTh Pe3ylbTaThl COBMECTHON
paboThI;

- KOOPIWHHMPOBAaTH W BBHINOJHATH paboTy B
YCIOBHUSIX ~ PEAJBHOTIO, BUPTYaJILHOTO u
KOMOMHHMPOBAHHOTO B3aUMOJIEUCTBUS;

- OCYILUECTBJISITh TO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYALUSX, [POSIBISAThH
TBOPUYECTBO u BOOOpakeHHe, OBbITH
WHUIMATUBHBIM.

coObITHE, BEPOSTHOCTH CIy4alHOTO
COOBITHS; yMETh BBIYUCIISTh
BEPOSITHOCT ~ C  HCIOJIb30BaHHEM
rpadUUecKux METOJOB; IPHUMEHSThH
(GOpMyNbl CIIOKEHHS M YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIC (haKThI
u  (QopMynsl TpU peIIeHUH 3a]ad;
OLICHUBATH  BEPOSITHOCTU  pealibHBIX
COOBITHIT; 3HAKOMCTBO CO CITyYaiiHbIMU
BEIIMYMHAMHU;  yYMEHHE  NPHUBOIHTH
pUMEPBI TIPOSIBJICHUSI 3aKoHa
OOJNBIIMX YHCENl B TPUPOIHBIX U
OOIICCTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO OIEPHPOBATH
NOHATHSIMU:  CTENEHb C  IEJIbIM
nokaszareiaeM, KOpPEeHb HaTypalbHOU
CTENEHU, CTENEeHb C PAIUOHAIBHBIM
NoKa3areneM, CTEINeHb c
JIEACTBUTENIbHBIM (BeIIeCTBEHHBIM)
nokasareseM, Jorapudm yuciia, CHHYC,
KOCHHYC W TaHTEHC IPOU3BOJILHOIO
qHCIIa;

- yMeTh CBOOOJHO ONEPHPOBATH

MOHSTUSIMU rpaduk dbyHKIINH,
obpatHas  QYHKIUSA,  KOMIIO3UIUS
GyHKIHH, JIMHETHAA byHkIWms,

KBaZpaTuuHasi (QYHKIMSA, CTENeHHas
GyHKLIMS C  LeNbIM  [OKa3aTeleM,
TPUTOHOMETPUYECKHE ¢GbyHKINH,
oOpaTHbIe TPUTOHOMETPUYECKHE
byHKIUH, MOKa3aTeNbHas "
norapupmuyeckas (QyHKIHUH; YMETb
CTPOUTh rpaduKu GbyHKIHH,
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BBITIOJIHATH MpeoOpazoBaHus rpadukos
hyHKINH;

- YMeTb MHCIHOJb30BaTh  IpaduKu
GbyHKUIM A7 U3ydeHHsl MPOLECCOB U
3aBUCUMOCTEH TNPH peIIeHUH 33734 U3
OpYyrux Yy4eOHBIX TPEeIMETOB W W3
peanbHOI KHU3HH; BBIpA)KaTh
dopMynaMu  3aBUCHMOCTH  MEXIY
BEJIMYMHAMY;

- CBOOOZHO OINEPUPOBATh MOHATHAMU:
YEeTHOCTh (PYHKIMH, MEPUOIUYHOCTH
(GyHKLIUY, OrpaHUYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTb (YHKLIUH, 3KCTPEMYM
GbyHKIMH, HauOoJIbIlIee ¥ HAUMEHBIIICS
3HAYeHUS (YHKIUH Ha MPOMEKYTKE;
YMETh  TPOBOAWUTH  HCCIEIOBaHUE
byHKIHH,

- yMeTh WHCIIONB30BaTh CBOWCTBA U
rpaduku  QyHKIMH U1 pelieHHs
yYpaBHEHMH, HEPaBEHCTB M 3a7ad cC
napaMeTpamy; n300paxkaTh Ha
KOOPJIMHATHOM IJIOCKOCTH MHOKECTBA
pelieHuil ypaBHEHH, HEPaBEHCTB U UX
CUCTEM

OK 05. OcymiecTBIIsATh YCTHYIO
1 TMCbMEHHYI0 KOMMYHUKAIIHIO
HA TOCYJAPCTBEHHOM S3BIKE
Poccuiickoit denepanyu ¢
Y4ETOM OCOOEHHOCTEN
COLIMATIBHOIO U KYJIBTYPHOTO
KOHTEKCTa

B o0mmactu 3¢TeTHYECKOro BOCIIUTAHHMS:

- JCTETUYECKOE OTHOIIEHHWE K MHPY, BKIHOYad
ACTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPyda M OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTH BOCIIPHHUMATH PA3IIUYHBIC BHIIBI
WCKYCCTBa, TPAJWLIMM W TBOPYECTBO CBOErO0 H
JIPYyTUX HApOJOB, OIIYyI[aTh 3MOIMOHAIBHOE
BO3JIEHCTBUE UCKYCCTBA;

- yMeTh ONEPHPOBATh HOHITHUSIMH:
cpenHee apu(MeTHYeCKoe, MeIHaHa,
HauOOoJIbIIIee U HAMMEHbIIIeE 3HAYCHHS,
pa3Max, JUCIepCHs, CTaHIapTHOE
OTKJIOHEHHE  YHCJIOBOTO  Habopa;
YMCHUEC U3BJICKATb, HHTCPIPETUPOBATH
nHPOpPMAITUIO, TPEICTABICHHYI0 B
TabJUIaX, HA JUarpaMmax, rpadukax,
OTPKAIONIYID CBOMCTBA  peallbHBIX
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- yOeXIE€HHOCTh B 3HAYMMOCTH JJISl JJUYHOCTU U
o0miecTBa  OTEYECTBEHHOTO M MHPOBOIO
UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAOULMI U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIP@XEHUIO B Pa3HBIX
BHJIaX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
Ka4ecTBa TBOPYECKOM JINYHOCTH;

OgnaneHue YHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMU I[eﬁCTBHHMH:
a) oOmIeHue:

- OCYILECTBJIATh KOMMYHHKAIIMU BO BCeX cdepax
JKU3HU;

- pacmo3HaBaTb  HeBepOaJbHbBIE  CPEICTBA
oOlIeHMs, TOHMUMATh 3HAYEHHE COLMAJIBHBIX

3HAKOB, pacno3HaBaTh HPEANOCHUIKH
KOH(JIMKTHBIX CHUTYaIHi u CMSTYaTh
KOH()JIHKTHI;

- Pa3BCPHYTO MU JIOTUYHO H3JIaraTb CBOKO TOYKY
3pC€HUA C UCTIOJIb30BAHNUEM A3bIKOBLIX CPCIACTB

MPOLIECCOB M SIBICHUHN; MPEICTaBISTH
MHPOPMAIUIO C TMOMOIIBI0 TAaONHIl U
Jquarpamm; HCCIIeIOBATh
CTaTHUCTUYECKUE JAHHBIE, B TOM YHUCIIE
C IpUMEHEHHEM Ipa)UIecKuX METO0B
Y 3JIEKTPOHHBIX CPE/CTB;

- yMeTb ONEpUPOBATH IOHATUSAMU:

TOYKa, npsmMasi, IJIOCKOCTb,
MPOCTPAHCTBO,  ABYTPaHHBIM  Yrod,
CKpeEILUBaIOIINECs MpsiMbIe,
napauieIbHOCTb u

[EPIEHINUKYIIIPHOCTE  MPSAMBIX  H
IUIOCKOCTEH, YroJI MEXIy HpPsSMBIMH,
yroa MeXIy HpsSMOH M IIOCKOCTBIO,
YToJI MEXY TIOCKOCTSIMU, PACCTOSHHUE
OT TOYKU JI0 IUIOCKOCTH, PAacCTOSHHE
MEXAy NPSIMbIMH, PAaCCTOSHHE MEXIY
IUIOCKOCTSIMH;

- YMCTb HCIIOJB30BaTh MpU PCIICHUHN
3ajja4 M3y4eHHbIE (AKTHI U TEOPEMBI
IJIAaHUMETPUU; YMCHUE OLICHUBATh
pa3Mepbl  OOBEKTOB  OKPYXKAIOLIETO
MHpa

[1K 2.2. BeiOupats BUA 1
mapameTphl PeXKUMOB
00paboTKN MaTepuaia ¢
y4ETOM MTPUMEHSAEMON
TEXHOJIOTHH.

B gacty Tpy10BOrO BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU
TPYAOTIOOUS, - HHTEPEC K Pa3IMIHBIM chepam
npodecCHOHANBEHOM AESITeTbHOCTH, CBSI3aHHBIM
C MaTEMAaTUKOU U €€ MPUIOKEHUSIMH,

-yMEHUE COBepIIaTh OCO3HAHHBIM  BHIOOP
Oynymeir mpodeccmnt W peaTn30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI,

-TOTOBHOCTH " CIIOCOOHOCTh K
MaTEeMaTHYECKOMY 00pa3oBaHMIO "

- CBOOOIHO OIepupoOBaTh
MNOHATUSMM: PAllMOHAIBHOE YUCIIO,
OeckoHeuHasl mepuoguyeckas ApoOb,
IIPOLIEHTHI, MPPALMOHAIBHOE YHCIIO,
MHO€ECTBA paIlMOHATILHBIX u
JEHCTBUTENBHBIX  YHUCEN, MOJIYJb
JIEMCTBUTENIBHOTO YHWCJIAa; TPUMEHSATH
OpoOKW W TPOLEHTHl IS pELICHUs
NPUKIAIHBIX 3aJa4 W3 Pa3InYHBIX
OTpaciiedl 3HaHUH U pealbHOW JKU3HU;
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caM0oOOpa30BaHMI0 HAa TMPOTSHKCHHH  BCEH
JKU3HU,
-TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU

MPAKTUYECKHUX 3aaa4 MaTeMaTU4ECKOMN
HaIIPaBJICHHOCTH;
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

MI03HABATEIbHBIMHU JICUCTBUSIMHU:

a) 6a30BBIC UCCIIEOBATEIHCKUE JCHCTBUS

- UCIIOJIb30BAaTh BOIIPOCHI KakK
UCCIIEIOBATEICKIUI MHCTPYMEHT TIO3HAHUS,
(GbopMynHpoBaTh  BONPOCHL,  (PUKCHpYIOIIHE
OpOTHBOpEYHE, MpoOJeMy, YCTaHABIUBAThH
UCKOMOE M JaHHOe, (OpMHUpPOBaTH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

- IPOBOJTUTH CaMOCTOSITEIILHO
CIUIAaHUPOBAHHBIN SKCIIEPUMEHT, NCCIICIOBAaHNE
o YCTaHOBJICHUIO 0COOEHHOCTEH
MaTeMaTHIECKOTO 00BeKTa, SIBIICHHS,
Mpollecca, BBISBICHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENIBHO (hopMyHpoBaTh 0000IIEHNS
U BBIBOABI TI0 pE3yJIbTaTaM IPOBEIAEHHOTO
HAOMIO/IEHUsI,  UCCIENOBaHMs,  OIICHUBATH
JIOCTOBEPHOCTh ~ MOJYYCHHBIX  Pe3yJIbTaTOB,
BBIBOJIOB M 00O0IICHUIA;

- TPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE
mpoliecca, a Tak’Ke BBIIBUTATh MPEAOI0KESHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX;

0) cCOBMeCTHas JIeITEIIbHOCTD:

- TIOHMMaTh W WCIIOJIb30BaTh IMPEUMYIIECTBA
KOMaHJAHOW W WMHIUBUIYaTbHOW pabOTHI TpU
pemieHn Y4eOHBIX 33134, TPUHUMATH IEJb

MPUMEHSITh npUOIKEHHBIE
BBIYHCIICHUS], TpPaBUJIa OKPYTJICHUS,
OPUKUAKY M OLEHKY pe3yibTaTa
BBIYUCIICHHI; CBOOOIHO ONIEPUPOBATH
MOHSATHEM:  CTENEeHb C  IEJIbIM
[I0KAa3aTeleM, UCII0JIb30BATh
MOIXOJISIIYIO bopmy 3amnucu
JIEUCTBUTEIIbHBIX YUCEI TSl PEIICHUS

MPAKTUYECKHUX 3a1a4y u
MPEACTABJICHHUS JaHHBIX; CBOOOJHO
OTepupOBaThH MOHSITHEM:
apupMeTUIECKHil KOpPEHb

HaTypaJbHOM CTENeHU; CBOOOAHO
OTIEPHPOBATH TIOHSATHEM: CTEIEHb C
paLroOHAIBHBIM HoKa3aTesneM;
CBOOOZHO ONEpPUPOBATH IMOHATHSIMMU:
jgorapupM Uucla, JECATUYHBIE U
HaTypaJibHbIE JIOTapu(pMbl; CBOOOIHO
ONepUpOBaTh MOHATHSAMM: CHUHYC,
KOCHHYC, TaHTEHC, KOTaHTeHC
YHCIOBOTO apryMeHTa; ONEepHUpOBaTh
MOHATUSIMH: apKCUHYC, apKKOCHHYC H
ApKTAHT€HC YUCIIOBOTO apryMEHTa;

- CBOOOJTHO ONIepUPOBATH MOHATHSIMMU:
HaTypaJlbHOE M  ILEJI0OE  YHCIIO,
MHOXXECTBAa HATYpallbHBIX M IIEJIBIX
Yucel,  WCIONb30BaTh  MPHU3HAKU
genumoctH  1enbix  gmcen, HOJ]
n HOK HarypanbHbIX 4Mcen s
pemeHus 3ajad, MIPUMEHSITh
anroputM  EBkimaa;  cBOO6OAHO
OIIEPHPOBATH TOHATHEM OCTATKa IO
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COBMECTHOM  JIETENIbHOCTH,  IUIAHUPOBATH
OpraHH3aI1Io COBMECTHOI paboThl,
pacnpenensiaTth BHUIbI paboOT, JOroBapuBaThCH,
o0CyX/aTh Tpolecc u pe3yiabTar paloThl,
0000111aTh MHEHUS HECKOJILKHUX JIONEH;

- Y4acTBOBaTh B TPYNIOBBIX (oOpMax pabdOTHI
(oOcyxnmeHus, OOMEH MHEHHH, «MO3TOBbBIC
OITYPMBD» ¥ HWHBIC), BBITIOJNHATH CBOIO YacTh
paboThl M KOOPAUHUPOBATH CBOU JIECUCTBUS C
IPYTHMH  9YJICHAMH KOMaH/bI, OIICHHBATH
KayeCTBO CBOETO BKJIa/a B OOLIUI MPOAYKT IO
KPUTEPHUSIM, c(hOpMYIIUPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHUS.

OBnajiecHHe YHHUBEPCAIBHBIMU PETyJISITUBHBIMH
IEUCTBUSIMH:

B) CAaMOOpPTaHU3aIHs:

- COCTAaBJISATH ILJIaH, AITOPUTM PEIICHHS 33/1a4H,

- BeIOWparh cmnoco® pemieHus C  y4ETOM
UMEIOIINXCS ~ PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH,

- apTyMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
peleHui ¢ yuéToM HOBOM MH(POPMALIUH.

MOJYJIIO, 3allMChIBAaTh HATypajbHbIC
Yyuciaa B PA3JIMYHBIX MO3UIIMOHHBIX
CUCTEeMaX  CYHUCICHHUS; CBOOOJHO
OIepUpPOBATH MTOHATHUSIMH:
KOMIUIEKCHOE YMCIIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTaBIATH

KOMILJICKCHBIE qrcia B
anreOpanvecKkoi u
TPUTOHOMETPHUYECKOM dopme,
BBIIIOJIHATH apupMeTHYECKHe

orepanuu ¢ HUMU U H300pakaTh Ha
KOOPAMHATHOM IIOCKOCTH;

- cBOOOJIHO OTIEPUPOBATH OCHOBHBIMU
MOHATHUSMH  CTEPEOMETPUM  TIpHU
pelmeHuy 3aJad M [POBEIECHUHU
MaTeMaTUYECKUX pacCy X ICHHUI;
MIPUMEHATH AKCUOMBI CTEPEOMETPUHU
W CIEICTBUSA M3 HUX NPU PEUICHUHU

reOMETPUUYECKUX 3a/1ay4;
KJ1IacCu(UITMPOBAThH B3aMHOE
pacrosoKeHue MPSIMBIX B
MPOCTPAHCTBE, IJTOCKOCTEM B
IIPOCTPAHCTBE, MPSIMBIX u
IIJIOCKOCTEMN B IIPOCTPAHCTBE;
CBOOOJTHO ONEpUpPOBaTh IMOHATUSIMH,
CBSA3aHHBIMU C yriaamu B

IIPOCTPAHCTBE: MEXKIY NPSIMBIMU B
IIPOCTPAHCTBE, MEXAY MpPAMOH U
IUIOCKOCTBIO; CBOOOHO ONEPUPOBAThH
MOHATUSIMH, CBA3aHHBIMU c
MHOI'OI'DAHHUKAMHU; CBOOOHO
pacno3HaBaTb ~ OCHOBHBIE  BHJBI
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MHOTOTPaHHUKOB (mpuzma,

UpaMua, MPSIMOYTOJIbHBIH
napajuieJenuIe/, Ky0);
KJIACCU(UITUPOBATh MHOTOTPAaHHUKH,
BBIOUpast OCHOBaHHS TUTst
KJIaCCU(UKALINN; cBOOOTHO
OIIePHPOBATH MOHSATHUSIMH,
CBSI3aHHBIMHU c CeueHHEeM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;
BBIMOJIHATH napaiesbHOe,
IEHTPAIbLHOE W OPTOTOHAJIBHOE
IIPOEKTUPOBAHHE buryp Ha

IUIOCKOCTbh, BBINOJIHATH N300pakeHus
buryp Ha IUJIOCKOCTH; CTPOMTb
CeueHMs MHOI'OI'PaHHUKOB
pa3IMYHBIMM METOJAaMH, BBIIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEeXKH U3
PUCYHKOB  MpPOCTBIX  OOBEMHBIX
buryp: BUI CBepxy, COOKY, CHU3Y;
BBIUMCIIATH IJIOLAAN MOBEPXHOCTEHN
MHOTOTPaHHUKOB (mpu3ma,
NUpaMKia), TEOMETPUUYECKUX Tel C
npuMeHeHueM (GopMyn;  CBOOOIHO
ONepupOBaATH HNOHSITUSIMU:
CUMMETpHUS B IPOCTPAHCTBE, LEHTP,
OCb U IJIOCKOCTh CUMMETPHUH, LIEHTP,
OCb M  IUIOCKOCTb  CHUMMETPUH
¢burypsl; cBOOOJHO  OINEPUPOBATH
MOHSTHUSMH, COOTBETCTBYIOLIMUMU
BEKTOpaM U KOOpJIMHATaM B
IIPOCTPAHCTBE; BBINOJHATE JEHCTBUS
HaJ BEKTOpaMH; peniath 3aJayd Ha
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JIOKa3aTeIIbCTBO MaTeMaTHYEeCKUX
OTHOIICHUN u HaXOXXJICHHUE
FEOMETPUYECKUX BEJIIMYMH, IPUMEHSA
W3BECTHBIE METOJIbI TPHU PELICHUHU
MaTeMaTH4YeCKUX 3amaq
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS
CJI0)KHOCTH; TPUMEHATH MPOCTEUIINE
MpOrpaMMHBIE cpeiacTBa i
ANIEKTPOHHO-KOMMYHUKAIIMOHHbBIE

CHCTEMBI npu pereHun
CTEPEOMETPUUECKUX 3aj1ay;
W3BJICKaTh, MPeoOpa3oBBIBATH U
HHTEPIPETHPOBATh HH(POPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
durypax, MPEACTABICHHYIO Ha
YepTeKax M PHUCYHKAX; MPUMEHSTh
MOJIyYeHHbIE 3HAHUS Ha MPaKTHKE:
CpaBHUBATH i aHAJIM3UPOBATH
peanbHbIE  CUTYyallMd, MPUMEHATH
W3y4EHHBIE TIOHSATHS B MpPOIECCE
MOMCKA PEIICHHs MaTeMaTH4eCKU
chopmMynupoBaHHOM poOJIeMBlI,
MOJICIIUPOBATh pPEaAIbHbIE CUTYyalluu
Ha S3bIKE TEOMETPHUH, HCCIE0BaTh
MOCTPOEHHBIE MOJICITH v
WCIIOJIb30BAHUEM  T€OMETPUUYECKUX
MOHATUH W TEOpeM,  arrmapara
anreOppl, pemarh  MPaKTHYECKUE
3aJja4d, CBSI3aHHBIC C HAaXOXXICHHEM
TEOMETPUUYECKUX BEJIMYHMH, HWMETh
MPEJICTaBICHUS] 00 OCHOBHBIX dTammax
pPa3BUTHUSI TEOMETPUM KaK COCTABHOU
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JacTu dbyHgamenTa
TEXHOJIOTUH.

Pa3BUTHUA
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4.3. OI1eHOYHbIE U METOJUYECKHE MAaTEPHAIIbI
Ilepeyennb BOonpocoB (00pa3ubl 3a1aHUl) IK3AMEHY

| cemecTp

1. OmpeneneHure 1EIbIX U PAIMOHATBHBIX, TEUCTBUTEIBHBIX YACEIT

2. Ompenenenne nporeHTa. HaxokneHue MNpoleHTa OT 4YHUCHa, 4Yucia IO
MIPOIICHTY

3. Ompenenenre MOy YUCTa

4. OnpeneneHue KOMIUIEKCHOTO uyucna. ClokeHHe KOMIUIEKCHBIX YHCEN.
YMHOXKEHHUE U JIeTICHUE KOMILJIEKCHBIX YHCE

5. I'eomeTpuueckoe nmpencTaBieHne KOMIUIEKCHBIX YHCEl

6. Ompenenenve paguaHHOM Mepbl yIyia, CHHyca, KOCHHYCa, TaHT€HCa U
KOTaHTeHca uncia. BpamarensHoe apmwkenue. YncioBas OKpy>KHOCTb

7. 3HadyeHus TpUuroHoMeTpudeckux GyHkuuii st yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbcTBO  OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB, (Popmyi
IPUBEACHUSI.

9. 3ammch GhopMyIn cMHYCa U KOCHHYCa ABOWHOTO yria; (GopMys MoJIOBUHHOTO
yria

10.3amuce popmyn cuHyca, KOCHHYCa W TaHT€HCA CYMMBI M Pa3HOCTH ABYX
YTJIOB

11.ITpeoOpa3zoBanrs CyMMBbl TPUTOHOMETPUYECKUX (YHKUUNA B MPOU3BEACHUE
U TPOU3BEICHHUS B CYMMY. BbIpakeHWe TPUTOHOMETPHUYECKUX (DyHKITHI
yepe3 TAaHT€HC MOJIOBUHHOTO apryMeHTa

12.dyHkMs y = SIN X Uy = €OS X, X OCHOBHBIC CBOMCTBA M TpauKu.
Oyukiuu y = 19 X, y = ctg X, ux cBoiicTBa u rpaduku

13.0Ompenenenre apkcuHyca, apKKOCHHYyCa, apKTaHTeHca uucia. PemieHue
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUU

14 .Pemmenue npoCTEHIITUX TPUTOHOMETPUUECKUX HEPABEHCTB

15.0Onpenenenne QyHKIMH, ee 00JaCTH OMPEICIICHUS M MHOYKECTBA 3HAYCHHUI;
rpaduka Qynkuuu. Iloctpoenwe rpadukoB  (QyHKIUMNA, 3aJaHHBIX
Pa3IMYHBIMU CLIOCOOAMHU

16.3anmmuch  CBOWCTB (DYHKIMH: MOHOTOHHOCTH, YETHOCTh, HEYECTHOCTD,

OTrpaHU4YEHHOCTb, NEPUOIUYHOCTbD. Haxoxnenue MIPOMEXKYTKOB
BO3pAacTaHusl U yObIBaHMSI, HAMOOIBIIETO U HAMMEHBIIETO 3HAYEHUSI, TOUYEK
IKCTpEMyMa

17.0npenenenue oOpatHeix GyHKUMA. HaxoxaeHue obnactu ompeneneHus: u
obnactu 3HaueHui oOpatHOoU (yukuuu. [locTtpoenue rpaduka obpaTHOIM
byHKIMHA

18.TIpeobOpazoBanue rpaduxoB. Pemenre ypaBHeHH TparueckuM criocoooM.
Pemenne HepaBeHCTB rpaUIECKUM CITIOCOOOM.

19.0mnpenenenre KOpHs N-0¥ CTENIEHU U €TO CBOMCTB.

20.IIpeoOpazoBanue uppalMoHAIBHBIX BbIpaXXe€HUU. BblunciieHHe KOpHS H3
KOMIUTIEKCHOTO YK Clia
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21.0Onpenenenue norapudma, ACCATUYHOIO U HATypaJIbHOTO Jiorapudma.
3anuch OCHOBHOTO JiorapudmMuueckoro Toxxaectsa. CBoicTBa jorapugpmos.
[lepexoq K HOBOMY OCHOBaHUIO

22.Onpenenenvie pynkuuu. Haxoxxnenue 3HaueHuil ¢ynkuuu. [loctpoenue
rpauKoB TUHEHHON, KBapaTUIHON HYHKITUH

23.1TokazarenpHast  ¢yHKnms, ee¢  cBoWictBa  [locTpoenme  rpaduka
MoKa3aTeIbHON (QYHKITUH

24 Jlorapudmuueckas ¢yHkuusi, ee cBoiictBa. [locTpoenune rpaduxos
JorapuMuyeckux QyHKIUH

25.11okazarenpHble ypaBHEHHUS, HEpaBEHCTBAa. PellieHHMEe pa3IMYHBIX BUIOB
MOKa3aTeNIbHbIX YPaBHEHUMN, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckre ypaBHeHUs, HepaBeHCTBA. CHUCTeMbl JTIOTapudMHUUECKIX
ypaBHEHUH. AJITOPUTM PEIICHUs JTOTapu(PMUUECKIX HEPABEHCTB

Il cemecTp

1. PacnosnoxeHue npsMbIX U IIIOCKOCTEN B IPOCTPAHCTBE

2. [lapamienbHOCTh TPSIMBIX B MpocTpaHcTBe. [lapamienbHOCTh MpsIMON U

IUIOCKOCTH

[TapaiuieTbHOCTH IIOCKOCTEN

Ky6 u ero cedenus. Yroa Mexay AByMs NPAMBIMUA. YTOJI MEXAY NPSIMOUA U

TUIOCKOCTBIO

5. [lepneHaUKYISIPHOCTh TPSIMBIX B TpocTpaHcTBe. [lepneHIUKYISIPHOCTD
IPSAMOU U TTIOCKOCTH

6. Teopema 0 Tpex MIEPIICHAUKYIIAPAX. JByrpanHsbIit YTOJL
[lepnieHAUKYISIPHOCTD MIOCKOCTEN

7. OmnpeneneHue OCHOBHBIX NOHATUH KOMOMHATOPUKH: IIE€PECTAHOBKH,
COYETaHMsI, pa3MEIICHHUS

8. 3amaum Ha MOJICUET YKCIIa pa3MeIleHU, IEPECTAHOBOK, COYCTAHHIM

9. 3ammce ¢opmynsl 6nHoMa HproToHa. AHaiau3 CBOWCTB OMHOMHMHAIBHBIX
kod(dpureHToB

10.CgoiicTBa OuHOMUHATBHBIX KO uimentoB. Tpeyronpuuk [lackans

11.JlexapToBa cucTeMa KOOpAMHAT Ha IUIOcKocTH. OmpeneraeHue BeKTopa,
MOJIyJISI BEKTOpa

12.PaBencTBO BekTOpOB. Clio’keHNE BEKTOPOB. Y MHOKEHHE BEKTOPa HA YHCIIO

13.Pa3noxenune BeKTopa Mo HampaBieHUsM. OnpeneneHue yria MexIy IByMs
BEKTOpaMHU

14.Bpruncienne KOOpauHAT BEKTOPa, CKAJIIPHOTO MPOU3BEICHUS BEKTOPOB

15.Pa3noxeHue BEKTOpa MO KOOPIAMHATHBIM BEeKTOpaMm. BBenenwe (opmyiibi
PACCTOSIHUS MEXKTY ABYMsI TOUKAMH

16.Br1BOj ypaBHEHUI c(hephl, ITTOCKOCTH U MPSIMOU

17.0npenenenre MHOTOTPaHHUKA U €70 OCHOBHBIX 3JIEeMEHTOB. OmnpeiesieHne u
MOCTPOCHUE MPSIMOM M HAKJIOHHOW mpu3Mbl. OrnpeneneHue NpaBUIbHOU
TIPU3MBI

18.Omnpenenenue u MOCTpoOeHUE Mapajieenunena, Kyoa

B W
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19.CummeTpun B Ky0Oe, B Mapajjieienuiiesie, B TMpU3ME U MHUPaMUJIE.
[TocTpoeHue cedeHus Kyoa, mIpu3Mbl U TUPAMUIBI

20.0mpeneneHrne W TOCTPOCHHWE MUPAMHJIbI, TMPABUIBHONW  MHPaMHUIBI
YCEUEHHOW MUPaMUJIbI, TETPadIpa

21.1lpaBunbHble  MHOTOTpaHHUKH.  [IpeacTaBieHme 0 MpaBUIIBHBIX
MHOTOTpaHHHUKaX (TeTpa’ap, KyO, OKTadap, AOJAEKadp U UKOCAIP)

22.Onpenenearie u rpadudeckoe u3zoOpaxkeHnue: cdepbl, meHTpa chepsl,
panuyca cepsl, Tuamerpa cepbl

23.0Omnpenenenrie u rpadhuyeckoe U300pakeHUe: mapa, MeHTpa Iapa, paanyca
nrapa, 1uaMeTpa mapa

24.YpaHenue chepsl, BEIBOJ ypaBHEHHUs chepbl B MPSMOYTOJIBHONW CHCTEME
KOOpIMHAT

25.B3anmHoOe pacmonoxenne chepsl U TUIOCKOCTH: HE MMEIOT OOIIUX TOYEK,
UMEIOT MHOXKECTBO OOIIMX TOYEK, OjHa oOmas Touka. ['paduyeckoe
U300paKeHue

26.KacaTtenpHas TIOCKOCTh K cdepe: Teopema, T0Ka3aTelbCTBO, OOpaTHas
Teopema

27 ITnomanp cheps

28.0OmnpeneneHre KacaTenbHOU K chepe, TOUKH KaCaHHsI

29.B3anmMHOE pacronoxeHne npsMou u chepol

30.11IapoBoii cermeHT

31.1lapoBoii ceKxTop

32.1lapoBoii cioit

33.0npeneneane u rpaduUecKoe H300paKEHUE: IWIMHApPA, OO0pa3yIOIINUX
HWIMHAPA, OCH IIWIMHIAPA, OCHOBAHWM IWJIMHIPA, BBICOTHI IWJIMHJPA,
paauyca, TuaMmeTpa MUIMHIpA.

34.0Omnpenenenrie U rpaduueckoe M300paKEHUE: OCEBOTO CEUEHUS, CEYCHUS
UJIMHAPA TEPICHANKYISIPHON K OCH TIOCKOCTHIO.

35.1Ipsimoit KpyroBo# UIHHJIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH HIWJIMHIPA.

37.®opmyna iomaau 60KOBOM MOBEPXHOCTH UIHHIIPA.

38.®opmyna TIoNIaau MOTHONW TOBEPXHOCTH IJIMHAPA

39.0mnpenenenne u rpadpudeckoe n300pakeHre: KOHyca, 00pa3yomnux KOHYyCa,
OCH KOHYCa, OCHOBaHHS KOHYCa, BEPIIUHBI KOHyCa, OOKOBOW MOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CCUCHHSI KOHYCA.

40.0mnpenencHue OOKOBOHM, TOJHOW IOBEPXHOCTH KOHyca, (opmyia
HaXO0XJICHUS TIIOMIan OOKOBOM, ITOJTHOM MOBEPXHOCTH KOHYCA.

41.Onpenenenne u Tpaduueckoe M300paKEHHE: YCEUEHHOTO KOHYCa,
OCHOBAaHHMI YCEYEHHOTO KOHYCa, BBICOTHI YCEUEHHOTO KOHYyca, OOKOBOi
MOBEPXHOCTH YCEUEHHOTO KOHYCa, 00pa3yoIINX yCEUSHHOT0 KOHYyCA.

42.0OnpeneneHue OOKOBOM, TIOJHOM TOBEPXHOCTH YCEUCHHOTO KOHYCA,
dbopMmyna HAXOXKIACHUS IUIOMIATU OOKOBOM, TIOJHOW TMOBEPXHOCTU
YCEUEHHOTO KOHYyCa
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43.0mpeneneHue MOpOU3BOAHOM  (PyHKIHMH, €€ TEOMETPHUYECKOTO u
dbuznyeckoro cmeicna. M3ydenue npaBui u Gopmyn auddepeHmpoBaHus
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIHIMA

44.OnpeneneHue BTOPOM MPOU3BOJHOM, €€ TEOMETPUUYECKOTO U (PU3MUECKOIrO
cMbicia. Berarcnenue npon3BoaHON 0OpaTHOM U CIOKHON (DYHKIIUU

45.BpiBon  ypaBHEHHsI ~ KacarenbHOM. IlpuMeHeHue  Npou3BOJHOM K
UCCJIEIOBAHUIO (PYHKITHH U MMOCTPOCHUIO TPAPHUKOB

46.0OmpeneneHue MepBOOOPa3HON, HEOMPEIEICHHOTO M OMNPEIEICHHOTO
UHTETpaia

47 IlpuMeHeHHe ONpPENEICHHOTO UHTerpaia Uil HaxOXIACHHUS IUIOIIAIH
KpUBOJIMHEHOM Tpaneruu. @opmyna Herorona—IJleitbHua

48.T'eoMeTpHUECKHII CMBICI OIPEIEICHHOr0 MHTErpaia. BeruucineHue momiaeit
KPUBOJIMHEWHBIX TPAIICLAMA

49.Bpruncnenue oObeMa KyOa, MPpSMOYTOJIBHOTO Mapaliesienune1a, mpru3Mbl,
HUIMHApA

50.Brruncnenue o6bemMa MUpaMuIbl, KOHYca, IIapa

51.Brruncnenue miomaad MOBEPXHOCTH WIMHPA, KOHYyca, cepbl

52.0Omnpenenenne coOBITHS, BEpOSTHOCTH cOObITHS. CIIO)KEHHE W YMHOXKCHHE
BeposTHocTel. Mcnbitanus beprym

53.luckpeTHas ciydJaiiHas BeIMYMHA. 3aKOH pacIpenelcHHsl CIydaiHOM
BEITUIMHBI

54.IlpeoOpa3oBaHue ypaBHEHU U HEPABEHCTB B PABHOCWIIbHBIC JTaHHBIM.
Pemenne paroHaIbHbBIX, UppaOHATBHBIX, MOKAa3aTeNbHbIX,
Jorapu(MUYECKUX, TPUTOHOMETPUUECKUX YPAaBHEHHM U ypaBHEHUH C
napameTpamu

Ha BbImoMHEHHWE THUCHMEHHOW HK3aMEHAIMOHHOW pabOThl MO MaTeMaTHKe

naercsi 4 actpoHomMuyeckux 4aca (240 muHYT). DK3aMeHalMOHHas padoTa

cocrouT u3 10 3amanuii. [Ipu BeIMONIHEHUM 3aaHU TpeOyeTcs MPEACTaBUTH

XOJI PEIICHUs] U YKa3aTh MOJyYeHHBIA OTBET.

Kpurtepuu oueHMBaHNs BbINOJHEHHS PadoThI

Onenka KonunuecTBo 3a1auuii, BEITIOJTHEHHBIX NPABUIBHO,
HEO0OXO0IMMOE JIJIsl TOJTYYEHUSI OLICHKU
«2» 4 1 MmeHee
(HEYTOBJIETBOPUTEIIHHO)
«3» 5-6
(YZIOBIETBOPUTEIHHO)
«4y» (xoporio) 7-8
«5» (OTJIUYHO) 9-10

IlepeyeHb METOAUYECKUX U MHBIX JOKYMEHTOB, Pa3pad0TaAHHBIX
neJarornyecKuM padoTHUKOM, i o0ecnedeHnsi 00pa3oBaTeIbLHOM
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HACATECJIBHOCTH

(nepeuenv memoouueckux u unvlx OOKyMenmos npenooasamereli 0Jis UCHOIb308AHUSL HA
VUEOHbIX 3AHAMUX
(vkazvisaromes memoouyeckue yKa3auus, Komopbule He npouiu npoyedypy 0006perus Ha
NPEOMEemMHO-YUKI080U KOMUCCUU U He U30AHbL 8 YHueepcumeme))

*Quenounvle mamepuaivl, MemoouuecKkue U UHbIE OOKYMeHmbl oOpopmaaomcs
OMOENbHBIMU NPUTOHCEHUAMU U AGIAIOMCA YACMbIO padouell npozpammul. D1eKMpOHHbIU
8apPUAHM OYEHOUHBIX MAMepuanos, Memooudyeckux U UHbIX OOKYMEHMO8 NpedoCcmasisiemcs
aA8MopoM-paspadomyuKom 6 omoen no Memoouieckou pabome cmpyKmypHo20 noopa3oeieHus,
peanusyroweco OIl CIIO/ ¢uruana (unu 6 unoti omoen, ONpedeleHHbll OUPEKMOPOM, 8
cmpyKkmype noopasoeienus,).
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