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1. ObLIASL XAPAKTEPUCTHUKA PABOYEM IMPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JTNCIHUIIVINHBI «<MATEMATHUKA)

1.1. MecTo OMCHUILVIMHBI B CTPYKTYype mnpodeccHOHAIbLHONH 00pa3oBaTebLHOM
nporpammsl CIIO:

O61eo6pazoBaTenbHas mucuuIuinHa — «MaTtemaTuka» SABJISICTCS
00s13aTEIbHONM YacCThIO 00pa30BaTENBHOTO IHMKJIAa O0pa30BaTeIbHOM MNpOrpaMMbl B
cootBercTBUM ¢ PI'OC no cneumansHoctu CIIO 23.02.01 Opeanuzayus nepego3ox u
YApasienue Ha mpawcnopme (no 6uoam).

1.2. Hean u niiaHupyemMble pe3yJibTaThl 0CBOCHUS TUCHUIJIMHbI:

1.2.1. lleap AUCUMILIHHBI

CopeprkaHne MporpaMMbl 00IIe00pa30BaTEIbHON AUCIHUILTUHBI «MaTteMaTuka
HANpaBlIEHHO Ha JIOCTI)KEHHE pe3yJbTaTOB €€ H3yYeHUS B COOTBETCTBHH C
tpedoBanusiMu @I'OC COO ¢ yuerom mpodeccrnoHanbHOil HanpaBiieHHOCTH DPI'OC
CIIO.

1.22. Tlnanupyemble  pe3yJbTaTbl  OCBOeHHsI  001Ie00pa3oBaTEIbLHOI
aucuIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HaYeHHe AUCLUUIUIMHA UMeeT npu (popmupoBanuu u pazsutuun OK u
K.
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OK 01. Bribupatb
CTIIOCOOBI peIIeHuUs
3ama4
npodecCHOHATTLHON
TESITeTTHHOCTH
MIPUMEHUTETHHO K
Pa3IMIHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPYZly, OCO3HAHHE LIECHHOCTU
MacTepCTBa, TPYI0II00UE;

- TOTOBHOCTb K aKTUBHOU JIEATEILHOCTH
TEXHOJOTUYECKON U COLIMATIbHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTD
WHUILIMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEIIHO BBITIOJIHATh TAKYIO
JIEATEIbHOCTD;

- UHTEPEC K Pa3IMUHbIM chepam
npodecCHOHAIbHOM JeSITETLHOCTH.
OBnajzieHNEe YHUBEPCATbHBIMU YUCOHBIMU
MO3HABATEIbHBIMU JCHUCTBUSMU:

a) 0a30BbIE JIOTUYECKUE JICUCTBUS:

- CAMOCTOSITENIBHO (POPMYJIHPOBATH U
aKTyaJIM3uPOBaTh MPOOIIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHbBIN MTPU3HAK
WJIM OCHOBAHUSA JIJIsl CPaBHEHUS,
KJ1accuukanyu u o000IIeHuUS;

- ONIPEAEIIATh LEH IEITEIbHOCTH, 3a1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKECHUSI,
- BBISIBJISITh 3aKOHOMEPHOCTH B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTbh KOPPEKTUBBI B JIEATEIIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCJIEICTBHIA

- BJIAJIETh METOJIaMH J10
3a/1ay; yMeHue Gpopmy
TEOPEMBI, PUMCHSTH I}
paccykJIeHUs B X0JIe pe
- YMETh ONEPUPOBATH IIC
YHCIIa; YMEHUE BBITIOIH

npeoOpazoBaHus JpOOH
- YMETh ONEPUPOBATH IIC
UppalroHaIbHBIC, TIOKA
JgorapupMUYECKUe, TpHl
HEPaBEHCTBA U UX CUCTE
- YMETh ONEPUPOBATH IIC
(GyHKUHMS, TPOU3BOIHASL
WHTETPaJ; yMETh HaXO0/

GyHKIUNA, UCTIONB3YA CIl
MPOCTEUIIUX Cydasx ¢
HauOOJIbIINE U HAMMEHI
rpad¥Ku MHOTOYJICHOB

MaTEeMaTHYECKOTO aHaJIl
peIeHn  3aa4 Ha JBH
OPHUEHTHPOBAHHBIC 3312
3HAYCHHUS, Ha HAXO0X/ICH
- YMETh ONEPUPOBATH TIC
nokasartesibHas QyHKIH
norapupmMuyeckas QyHr
oOpaTHbie QYHKIINH; YM




EATENBLHOCTH;
- Pa3BUTh KPEATHUBHOE MBIIIJICHUE TIPH
pEIICHUH )KU3HEHHBIX TTPOOIeM

0) 6a30BBIC UCCIICIOBATEIILCKUE JCHCTBUS:

- BJIAJICTh HABBIKAMHU y4COHO-
MCCIIE0BATEIBCKON U IPOEKTHON
NeATEeTLHOCTH, HABBIKAMH Pa3pEIICHUS
npoOeM;

- BBISABJISITh IPUIHUHHO-CIICJICTBEHHBIC CBS3H
U aKTyaJIu3upOBaTh 3a7a4y, BBIJIBUTATh
TUIIOTE3Y €€ PEIICHHs, HAaXOIUTh apTyMEHTBI
JUISL TOKa3aTeIbCTBA CBOMX YTBEPIKICHUM,
3a/71aBaTh MapaMeTPbl U KPUTEPHUH PCILICHHUS;
- aHAJIM3HUPOBATH MTOTYUYCHHBIC B XOJIe
perIeHus 3aa9u pe3yIbTaThl, KpUTHICCKU
OIICHHBATh MX JIOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHE B HOBBIX
YCIIOBHSIX;

- YMETh NIEPCHOCHUTH 3HAHUS B
MO3HABATEIILHYIO M TPAKTHIECKYIO 001acTH
JKU3HENEATEIHLHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX
PEAMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC HJICH, TIPEIIaraTh
OpUTHMHAJIBHBIC TIOIXObI U PEIICHHUS; U
CIIOCOOCTBOBATh MX HCIIOJH30BAHUS B
MIO3HABATEJILHON M COITUAbHON TIPAKTHKE

GyHKIMNA, UCTI0JIB30BaTh rpaduKu MPU U3yUYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, P PEIICHUH 3a/1a4 U3 JPYTUX y4eOHbIX
MPEeIMETOB U 3a/1a4 U3 peaibHON )KU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BEeIHUNHAMU;

- YMETb pelIaTh TEKCTOBBIC 33/1a4H PA3IUYHBIX TUIIOB (B TOM
YHCIIe Ha MPOLIEHTHI, JOJU U YaCTH, Ha JABIKEHUE, paboTy,
CTOMMOCTH TOBapOB U YCIYT, HAJIOTH, 33/1a4i U3 001acTh
yIpaBIeHUS TUIHBIMU U CEMEMHBIMU (PHAHCAMU); COCTABIIATD
BBIPQKEHMUSI, yPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI T10
YCIIOBUIO 33J]a4M, UCCIIEOBATh ITOJYYEHHOE PEUICHHUE U
OLIEHUBATh MIPABAONOI00HOCTH PE3YJIbTATOB;

- YMETb ONIEPUPOBATH MOHATUSAMU: CpeHEe apuPMETHIECKOE,
MearaHa, Hauboblllee 1 HaMMEHbLIee 3HaUeHus, pa3max,
JUCTepCcusi, CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;
YMEHHE U3BJICKATh, MHTEPIPETUPOBATH HH(POPMAIIHIO,
Ipe/ICTaBICHHYIO B TabNMuUIaX, Ha TuarpaMmmax, rpadukax,
OTPaXKAOIIYIO CBOMCTBA PEAIbHBIX MPOIECCOB U SIBICHUIA;
MPEICTaBISITh MH(OPMALIMIO C TIOMOIIBIO TAOIUI] U AUATPAMM;
MCCIIEIOBATh CTATUCTHYECKHE JJaHHBIC, B TOM YHCIIE C
NPUMEHEHHEM TpapUIeCKIX METOJIOB U SJICKTPOHHBIX
CPEICTB; YMETh ONEPUPOBATH MOHATHIMHU: CIYJaHBIN OMBIT U
CIydaitHOe cOOBITHE, BEPOSITHOCTh CITy4YaiflHOTO COOBITHS;
YMEHHE BBIYHUCISATH BEPOSATHOCTH C UCTIOIB30BAHUEM
rpauUecKux METO0B; MPUMEHATH (DOPMYJIIBI CJIOKESHUS U
YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE (haKThHI U
(dbopMyIIbl IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTU
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIyYailHbIMH
BEJIMYMHAMU; YMEHHE TPUBOJIUTH IPUMEPHI MPOSIBICHUS
3aK0Ha OOJIBIIMX YKHCEJ B TPUPOJHBIX U OOLIECTBEHHBIX




SIBJICHUSIX
-yMETh ONEPUPOBATH MOHATUSAMU: TOUKA, TPSIMast, TIIOCKOCTh,
MPOCTPAHCTBO, IBYTPAHHBIN YTOJI, CKPEITUBAIOIINUECS MIPSIMBIE,
MapaJieIbHOCTh U MIEPIEHANKYIIPHOCTD TIPSIMBIX U
MJIOCKOCTEH, YTOJI MEXKTY TIPSIMBIMH, YTOJI MEXKTY TPSIMON U
TUIOCKOCTBIO, YTOJI MEXK/1Y IJIOCKOCTSMU, PACCTOSIHUE OT TOYKHU
JI0 TUTOCKOCTH, PACCTOSTHUE MEXKTY IPSIMBIMH, PACCTOSTHUE
MEXIy TFIOCKOCTSIMHU; YMEHHUE MCTIOIB30BaTh MPU PEIICHUH
3aJlay U3y4eHHbIE (PaKThl U TEOPEMBI INIAHUMETPUU; YMEHHE
OILICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONePUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, apajuieienune, npu3Ma, napamusa,
¢dburypa u NoBEpXHOCTh BpAIICHUs, IIMIIUHIP, KOHYC, II1ap,
cdepa, ceueHus QUrypsl BparieHusi, IIOCKOCTh, Kacaromiasics
cdepsl, IWIMH]IPA, KOHYCA, IJI0Ia (b TOBEPXHOCTH MUPAMUJIBI,
MPU3MBbI, KOHYCa, HWIMHAPA, TUIOWAAb cepbl, 00beM Kyoa,
MPSAMOYTOJIBHOTO TTapaJlIeIeUIeaa, TUPAMUIbI, TPU3MEI,
WIMHpPA, KOHYCAa, I1apa; yMeHne n300paxarthb
MHOTOTPAHHHUKHU ¥ TIOBEPXHOCTH BPAIICHUS, UX CCUCHHSI OT
PYKH, C TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEIICTB; YMEHHE Paclo3HaBaTh CHMMETPHIO B IIPOCTPAHCTRE;
yYMEHHUE PAacIo3HaBaTh MPaBUILHBIE MHOTOTPAHHHKY;

- YMETh ONIepUPOBATh MOHATUSIMHU: IBIKEHUE B TIPOCTPAHCTRBE,
no1I00HBIE (PUTYPBHI B TPOCTPAHCTBE; UCTIOIH30BAThH
OTHOIIICHHE IUIOIIAACH MOBEPXHOCTEH N 00BEMOB ITOJOOHBIX
buryp npu peuieHuu 3aay;

- YMETh BBIYUCISATH TEOMETPUUECKHUE BEJTMUNHBI (ITTMHA, YOI,
TUIONIA/1b, 00BEM, TJIONIAAb MOBEPXHOCTH ), UCIIONIB3YS
U3y4deHHBIE (DOPMYITBI U METO/IBI;




- YMETh ONIEPUPOBATH MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKHU, BEKTOP, KOOPIUHATHI
BEKTOpA, CKaJSIPHOE MPOU3BEICHUE, YTOJI MKy BEKTOPAMH,

CyMMa BEKTOPOB, IPOU3BCACHNC BCKTOPA HAa YHUCJIO, HAXOAUTb

C TIOMOIIILIO0 U3YyYEHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpPE3Ka, PACCTOSIHUE MEXKIY ABYMS TOUKAMM;

-YMETh BRIOUPATH MOAXOAIINN U3yUSHHBIM METOT JJIst
pelieHus 3aa4u, paclio3HaBaTh MaTeMaTHYeCKUe (PaKkThl U
MaTeMaTUYeCKUE MOJIEJIN B MPUPOJIHBIX U 0OIIECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE; YMEHHE NPUBOJAUTH TPUMEPHI
MAaTEMATUYECKUX OTKPBITUNA POCCUMCKON U MUPOBOU
MaTeMaTUYECKOW HAYKH.

- YMETh OIIEpUPOBATh IOHATUSIMU: ONPEICIICHUE, AaKCHUOMA,
Teopema, CIEINCTBUE, CBOMCTBO, MPU3HAK, JOKA3aTENbCTBO,
PaBHOCUJIbHBIE (POPMYITUPOBKH; YMEHUE (DOPMYIHPOBATH
o0paTHOE ¥ MPOTUBOIOJIOKHOE YTBEPKIACHUE, TPUBOIUTH
MIPUMEPBI, KOHTPIIPUMEPHI, KCIIOIB30BATh METO/]
MAaTEMATUYECKON MHIYKIIUU; IPUBOJUTH JOKA3aTEIbHbIC
pacCykJI€HUs MPU PEUICHUH 3a]1a4, OLIEHUBATh JJIOTUYECKYIO
MPaBUJIILHOCTh PACCYXKICHHUI;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOKECTBO,
MMOJMHOKECTBO, OIIEPALIMU HAJlI MHOKECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjist
OMMCAHUS PEATLHBIX MPOLECCOB U SIBJICHU MTPU PEIICHUN
3a/1a4, B TOM YUCJIE U3 APYTUX yU4eOHBIX MIPEAMETOB;

- YMETh OTIEPUPOBATH MOHATUSMU: Tpad, CBA3HBIN Tpad,
JIEPEeBO, UK, Tpad HA MIIOCKOCTH; YMEHHE 3a/1aBaTh U
OMUCHIBATH I'Padbl pa3IMUYHBIMU CIIOCOOAMHU; UCIIOIH30BAThH
rpadsl P pelICHUH 33]1ay;




- YMETb CBOOOHO ONEPUPOBATH MOHATUSIMU: COUETAHUE,
IIEPECTAHOBKA, YHCIIO COYETAHUM, YACIIO IEPECTAaHOBOK;
ounom HproToHa; yMeHHe MPUMEHSATH KOMOMHATOPHBIE (PAKThI
Y PacCyKIECHUS JUIs PELICHUS 3a/1a4;

- YMETb OIIEPUPOBATH MTOHATUIMU: HATYPAIBHOE YUCIIO, LIEJI0E
YHUCJI0, OCTATOK 110 MOYJIIO, PALIMOHAIIBHOE YHCIIO,
UPPALMOHATIBHOE YMCII0, MHOKECTBA HATYPAIbHBIX, IIEJIbIX,
palMOHAIIBHBIX, IEHCTBUTEIBHBIX YUCEN, YMEHUE
UCIIOJIb30BaTh NPU3HAKYU I€TUMOCTH, HAUMEHbBIINN 00N
JeNUTEIh U HaUMEHbIlIee ollL1ee KpaTHoe, anroput™ EBkinmnaa
IIPU PELIECHUH 3a]1a4; 3HAKOMCTBO € Pa3IU4HbIMU
NO3ULIOHHBIMU CHCTEMAMU CUHUCIICHUS;

- YMETb CBOOOHO ONEPUPOBATH MOHATUSAMU: CTEIIEHB C LEJIBIM
IIOKa3aTesIleM, KOPEHb HAaTypalbHOWU CTEIIEHH, CTENEHD C
palMOHAIBHBIM MTOKA3aTeNIeM, CTENEHb C IEUCTBUTEIbHBIM
(BeleCTBEHHBIM) TIOKa3aTeseM, Jjorapudm drciia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YTJIa;

- YMETh ONEPUPOBATH MOHATUSAMU: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB, PABHOCUJIILHOCTh YPABHEHMI,
HEPaBEHCTB U CUCTEM, pALIMOHATIbHBIE, UPPALIMOHAIILHEIE,
noka3aTresbHble, CTETIEHHBIE, JJorapu(pMUUYECKue,
TPUTOHOMETPUYECKUE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI;
YMEHUS PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOILBIO Pa3JINYHBIX TPUEMOB; PEIIATh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C IAPaMETPOM; IPUMEHSTh
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI JJIsl PEILIEHUS
MaTEeMaTHYECKUX 3a/1a4 U 33]1a4 U3 pa3JInYHbIX 00J1acTeil
HAyKHU U PEAIbHOM KU3HU;




- YMETb CBOOOTHO ONEPUPOBATH MOHATUAMMU: rpapUK
byukiuu, oopatHast GyHKIUS, KOMITIO3UIUS (PYHKIIUM,
IUHeWHas QyHKUMA, KBagpaTuyHas QyHKIUS, CTETICHHAs
(GYHKIUS C LIETBIM MTOKa3aTeIeM, TPUTOHOMETPUUYECKUE
byHKIIUN, 00paTHBIE TPUTOHOMETPUUIECKUE (PYHKIIHH,
noka3aTeibHas U JorapupMuyecKkue GyHKINH; YMEHUS
CTpOUTh rpauku PyHKIUH, BHITOIHITH TPEOOpa30BaHUs
rpa@ukoB (yHKIHI, yMEHUS UCIIOJIb30BaTh rpauKu GyHKIUN
JUISL U3YYEHHUS ITPOLIECCOB U 3aBUCUMOCTEN IIPU PEILICHUH 3aa4
U3 JPYTUX YYEOHBIX IPEIMETOB U U3 pEaIbHOM JKU3HH;
BbIpaXaTh (OPMyJIaMH 3aBUCUMOCTH MEX/y BEJINYMHAMU;

- YMEHHE CBOOOHO ONIEPUPOBATH MOHITUSIMU: YETHOCTh
GYHKIIUH, TEPUOJUYHOCTh (PYHKIIMH, OTPAHUUYEHHOCTD
(GyHKIIMHA, MOHOTOHHOCTD (DYHKIIUU, SKCTPEMYM (YHKIIUH,
HauOobIIIee ¥ HAUMEHbIIIee 3HaUeHUsI QYHKIIUU Ha
MPOMEXKYTKE; YMEHHE TPOBOIUTH HCCIIEA0BaHNE (PYHKIINM;
YMEHHE UCI0JIb30BaTh CBOMCTBA U rpaduku QyHKIIUN TS
peleHus: ypaBHEHUH, HEPaBEHCTB | 3a/1a4 C TapaMeTpamu,
n300paxaTh Ha KOOPAMHATHOMN IMIIOCKOCTH MHOKECTBA
pEIICHUN YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

-yMETh CBOOOTHO OTIEPUPOBATH MOHATHSIMU:
MOCJIEI0BATEIBHOCTD, apu(MeTHIECKasi MPOrpeccus,
reOMETpPUYECKast POrpeccHsi, 0ECKOHEYHO YObIBAIOIIAS
reoMeTpuyecKas Iporpeccus; yMeHue 3a1aBaTh
MOCJIE0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
(opmyur;

- YMETh ONEPUPOBATH MOHATUSIMU: HENTPEPHIBHOCTD (DYHKIUH,
aCUMITOTHI TpaduKa QYHKINH, TIEpBast, BTOpasi IPOU3BOIHbIE
GbyHKIIMHM, TeOMETPUYECKUN U (PU3HMUECKUN CMBICIT




MPOU3BOHOM, IEPBOOOPa3Hasi, ONpe/IeICHHBI UHTETPAT;
YMEHUE HAXOJUTh aCUMIITOTHI Ipaduka QyHKIIMHU; YMEHHE
BBIYHCIIATH TPOU3BOIHBIC CYMMBI, POU3BEICHHUS], YACTHOTO U
KOMITO3HUIIMH (PYHKITUH, HAXOAUTh YPAaBHCHHUE KacaTeIbHOU K
rpaduky GyHKIIHA; YMEHUE UCTIOJIB30BATh IPOU3BOIHYIO JIJIS
UCCIIeTOBaHMs PYHKIMN, I HAXO0XKICHUS HAMTY4IlEero
pEIICHNS B IPUKJIAIHBIX, B TOM YHCIIC COITHATBHO-
HYKOHOMUYECKUX U PU3UIECKUX 3aja9ax, s ONpPEeACTICHUS
CKOPOCTHU M YCKOPEHUST; HAXOUTh TUIONIAAN U 00BEMBI (PUTyp
C TIOMOIIBIO0 UHTETPAJIA; IPUBOJAUTH MPUMEPHI
MaTEeMaTUYeCKOr0 MOJICTTUPOBAHHUS C TIOMOIIIBIO
nudepeHInanbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATUSIMU: KOMILIEKCHOE YHUCIIO,
COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYJIb U apTYMEHT
KOMIUIEKCHOTO YHclia, popMa 3aMTUCH KOMIUIEKCHBIX YHCEI
(reoMmeTpuueckas, TPUrOHOMETpUYECKas U aredpanyeckas);
- YMETh MPOU3BOIUTH apU(PMETHICCKHE TSHCTBHS C
KOMITJIEKCHBIMU YUCJIAMH; TIPUBOIUTH TIPHUMEPHI
WCIIOJIb30BaHUsI KOMIUIEKCHBIX YHCET;

- YMETh CBOOOTHO OMIEPUPOBATH MOHITHSIMH: CPETHEE
apupmMeTHIecKoe, Meruana, HauooJIbIllee U HAaUMEHbIIIEE
3HAYCHUS, pa3Max, TUCTIEPCHS, CTAHIAPTHOE OTKIOHCHUE IS
OTHMCAHMS YUCIOBBIX JAHHBIX; YMEHUE UCCIICIOBATh
CTaTUCTUYECKHUE JaHHBIC, B TOM YHCIIE C IPUMEHECHUEM
rpauUecKuX METOJOB M SJIEKTPOHHBIX CPENICTB; rpaduuecKu
HCCJIEIOBATh COBMECTHBIE HAOIOJICHUS C IIOMOIIIBIO IUarpaMm
paccenBaHus U JINHEWHOW PErpecCuu;

- YMETh HaXOJUTh BEPOSATHOCTU COOBITUI C UCTIOIB30BAHUEM
rpa@uuecKux METOJ0B; MPUMEHSTh JJI pElIeHUs 3a]1a4
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(OpMyJIBI CIIOKEHUS U YMHOXKEHHUS BEPOSITHOCTEN, hopmyIty
MIOJIHOM BEPOSITHOCTH, hopmynny bepHysuin, koMOMHATOpHBIE
bakThl 1 POpPMYITBI; OLIEHUBATH BEPOSITHOCTH PEaTbHbBIX
COOBITHI; YMEHHE ONEPUPOBATH MOHATUAMM: CIIydaiiHas
BEIIMYMHA, PACIIPEACIICHUE BEPOSITHOCTEW, MATEMATUYECKOE
O’KMJIAHUE, TUCTIEPCHS] U CTAHIAPTHOE OTKIIOHEHUE CITy4YalHOU
BEJIMYMHBIL, (DYHKIIMH paclpeiesieHus U IIOTHOCTH
PaBHOMEPHOTI0, ITOKA3aTEJIILHOIO ¥ HOPMAJIBHOTO
pacnpenesneHuii; yMEHHE UCIIOJIb30BaTh CBOMCTBA U3yYEHHBIX
pacnpenesneHui 1 peuieHus 3a1a4; 3HaKOMCTBO €
HNOHSTUSMMU: 3aKOH OOJIBILINX YUCEII, METO/IbI BBIOOPOYHBIX
WCCJIETIOBAHNI; YMEHUE IPUBONUTD IPUMEPHI TPOSIBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- YMETbh CBOOOJIHO ONEPUPOBATh NOHATHSIMH: TOUYKA, IIpsMas,
IIJIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUM Yroll,
JIBYTPaHHBIN YTOJI, TPEXTPAHHBINA YTOJI, TEPECEKarOIIHeCs,
NapaJulebHbIE U CKPEIUBAKOLINECS NIPSMBIE, TAPAJUIEIbHOCTD
Y NEPHEHAUKYJISIPHOCTD MPSAMBIX U TIIOCKOCTEH, YTOJI MEXIY
NPSAMBIMH, YTOJl MEXIY IPSIMOU U IMIIOCKOCTBIO, YTOJI MEXKIY
MJIOCKOCTSIMHU; YMEHHE UCTIOIb30BATh NP PEILICHUU 33]1a4
U3y4eHHbIE (PaKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHUE
OIEpUPOBATh NOHITUAMU: MHOTOIPAHHUK, CEUECHHE
MHOTOI'PAaHHHKA, IPAaBWJIBHBI MHOTOTPAaHHUK, TPU3Ma,
nupaMua, GUrypa u NOBEpXHOCTh BpaLCHUs, LIUIHH]ID,
KOHYC, 111ap, cdepa, pa3BepTKa HOBEPXHOCTH, CEYEHUS KOHYCa
Y LWIMHAPA, apaJUIeNIbHBIE OCH WIIM OCHOBAHUIO, CEUCHHE
11apa, IJIOCKOCTh Kacarowascs chepsl, HWINHAPA, KOHYCA;
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yYMEHUE CTPOUTH CEYECHUE MHOTOTPAaHHUKA, U300paXkaTh
MHOTOTPAHHUKH, PUTYPHI U TIOBEPXHOCTH BpAIICHUS, UX
CCYCHMS, B TOM YHUCJIC C IIOMOIIBIO DJICKTPOHHBIX CPE/ICTB;
yMEHHUE IPUMEHSTh CBONCTBA TEOMETPUUIECKUX (QUTYD,
CaMOCTOATEIEHO (POPMYITHPOBATH ONIPEICTICHUS N3YIaeMBbIX
(GuUryT, BEIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
TCOMETPUIECKUX (PUTYDP, 000CHOBBIBATH HII ONPOBEPTATH UX;
yYMEHHUE TTPOBOIUTH KIacCU(UKAITUIO (DUTYD IO pa3THIHBIM
MpU3HAKaM, BBIOJIHATH HEOOXOIUMbIE JOTOTHUTEIIbHbBIE
HOCTPOEHMS,

- YMETh CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TUIOIIAIb
¢burypsl, 00beM (HUTYpBI, BEIMYUHA YTJIa, PACCTOSHHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEX]TY MPSIMBIMHU,
PACCTOSIHME MEXKTY TIJIOCKOCTSIMHU, IJIOMIA b Chepbl, TUIONIAb
MOBEPXHOCTHU MUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHIPA, 00BEeM
Ky0a, MPSIMOYTOJILHOTO TapaJljIeIICITAIIC 1A, TTUPAMUIHI,
MIPU3MBI, [IWJIMHJIpa, KOHYCAa, IIapa; yMEHUEe HaXOIUTh
OTHOIIIEHUE 00HEMOB MOAOOHBIX (HUTYD;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHSIMH: IBHKCHHE,
napaieIbHBIA MEPEHOC, CHMMETPHUS Ha TJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MPeoOpa3zoBaHue MoJ00Us, TOT00HBIE
(buUTypHhl, B TOM YHUCJIEC B IPUPOJIC, UCKYCCTBE, apPXUTEKTYPE;
YMEHHUE HCTIOb30BaTh TEOMETPUICCKHUE OTHOIICHHS, HAXOIUTh
r€OMETPUYECKHUE BEIUYUHBI (JIJTMHA, YTOJI, TUIOAb, 00bEM)
MIPY PEIIEHUH 3a]1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U U3
pEATBLHOM )KU3HU,

- YMETh CBOOOTHO ONEPUPOBATH MOHATUSIMH: TIPSIMOYTOJIbHAS
CUCTEMa KOOPIUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHNE BEKTOPA HA YHCIIO,

12




pa3J0XKeHUE BEKTOpa M0 0a3ucy, CKaJiIBHOE MIPOU3BEICHNUE,
BEKTOPHOE IPOU3BEICHUE, YIOJI MEKY BEKTOPAMU; YMEHUE
MCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ IS
pELIeHHs TEOMETPUUECKHUX 3a/1a4 U 3a/1a4 U3 APYTUX y4EeOHBIX
IIPEAMETOB; ONIEPUPOBATH MMOHATUAMA: MaTpula2x2 u 3x3,
ONPENEIIUTENb MATPULIBI, FEOMETPUIECKUI CMBICIT
OIIPEIEIIUTEIIS,

- YMETb MOJIETIMPOBATh PA3JIMYHbIE CUTYallMU HA S3bIKE
MAaTEeMaTUKH; COCTABJIATh BBIPAKCHUs, YPABHEHU,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIEN0BATh
MOCTPOEHHBIE MOJEIIU C UCTIOIb30BaHUEM alllapara aiareopsl,
WHTEPIIPETUPOBATH IT0OJy4YECHHBIN pe3yJIbTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEIIN C IIOMOLIBIO T€OMETPUUECKUX
IIOHATHUN U BEJIMYMH, PELIAaTh CBA3aHHBIE C HUMU
MIPAKTUYECKUE 3a1a4H; COCTABIISTH BEPOSITHOCTHYIO MOJENb U
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT; PEIIATh
IIPUKJIAIHBIE 33/1a41 CPEACTBAMHA MATEMAaTUYECKOTO AaHAJIN3A ,
B TOM YHCJIE€ COLIMAIBHO-PKOHOMHUYECKOTO Y (PU3UYECKOTO
XapaKTepa;

- YMEHHUE BBIOUPATh MOAXOIAUIMN METO/ sl peLIEHUs 3a/1a4K;
MMOHMMAHUE 3HAYMMOCTH MaTEMATUKU B U3YyUYEHHUH ITPUPOIHBIX
U OOIIIECTBEHHBIX MTPOLIECCOB U SBJICHUI; yMEHUE
pacIio3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE,
YMEHHE NPUBOAUTH IPUMEPBI MATEMATUUECKUX OTKPBITUN
POCCUHCKOW U MUPOBOU MAaTEMATUUYECKOW HAYKH.

OK 02. Hcmons30BaTh
COBPEMEHHBIE CPEICTBA
MOMCKa, aHaIu3a "
MHTEPIIPETAIAN

B 061acTH 11eHHOCTH HAyYHOTO MO3HAHUS:

- c(pOpMUPOBAHHOCTH MUPOBO3PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM

- YMETb ONEPUPOBATH MOHATUSIMU: palliOHaIbHAas PYHKIINS,
nokasartenbHas (PyHKUHUA, CTeIeHHas QyHKIuS,
aorapudmuueckas GyHKIH, TPUTOHOMETpUYEeCcKue QyHKIUH,
oOpatHble PyHKINU;
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uHopManu u
MH(POPMAIOHHBIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHUS 33124
npodeccrnoHaIbHOM
TESATSIILHOCTH

IIPaKTUKHU, OCHOBAaHHOT'O Ha IUAJIOre
KYJIBTYP CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

- COBEPILICHCTBOBAHUE SI3IKOBOU U
YUTATENBCKOM KYJIbTYpbI KaK CpPEJICTBA
B3aMMOJICHCTBUI MEXIY JIIOAbMU U
MO3HAHUS MHPA;

- OCO3HAHUE LIEHHOCTH HaYYHON
JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIISATh
IIPOEKTHYIO M HCCIIEOBATENBCKYIO
NEeATEIbHOCTh UHANBUYAJIBHO U B TPYIIIIE.
OBnasieHue YHUBEPCAIbHBIMU Y4€OHBIMU
IIO3HABATEJIbHBIMU JCHCTBUSMH:

a) pabota ¢ uHbopMaIueH:

- BJIAJICTh HABBIKAMU MOJTyYEHUS
MH(OpMaIMU U3 UICTOYHUKOB Pa3HbIX THIIOB,

CaMOCTOATEIbHO OOCYIECTBISATh MOUCK,
aHaJIW3, CHCTEMATU3alMIO0 U UHTEPIPETALINIO
MH(pOpMaIUU PA3IUYHbIX BUAOB U (popm
Ipe/ICTaBJICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hOpMaXx C
y4eTOM Ha3HaueHus: "HOopMaIuu 1
LIEJIEBOM ayTUTOPUH, BHIOUpast
ONTUMAaJIbHYIO (POpPMY IpEICTaBICHUS U
BU3YaIN3al1y;

- OLIEHUBATh JOCTOBEPHOCTbH, JETUTUMHOCTD
uH(bOpMaIK, €€ COOTBETCTBHE IPABOBHIM U
MOPAJIBHO-3TUYECKUM HOPMaM;
-HCII0JIb30BaTh CPEJCTBA NH(OPMAIIMOHHBIX

- YMETb CTPOUTh IPAPUKHU U3YUEHHBIX (PYHKIUH, UCIIOJIb30BATh
rpadyKy pu U3y4EHUH MPOLIECCOB U 3aBUCUMOCTEH, PU
pELICHUH 337a4 U3 IPYTruX YYeOHBIX IPEAMETOB U 3a/1a4 U3
peasibHOM KU3HU; BBIpaXXaTh (OpMyJIaMy 3aBUCUMOCTH MEXTY
BEJIMYUHAMU;

-YMETb ONEpUPOBATh MOHATUAMHU: TOXKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB, PABHOCUJILHOCTh YPABHECHHU,
HEPaBEHCTB U CUCTEM, PALIMOHAJIBHBIE, UPPALMOHAJIBHEIE,
NoKa3aTelbHbIe, CTEIIEHHBIE, JJorapu(pMUUYECKHE,
TPUTOHOMETPUYECKUE YPAaBHEHHUSI, HEPABEHCTBA U CUCTEMBI;
YMETH PeIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
IIOMOILBIO Pa3JINYHBIX IPUEMOB; PEIIATh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C IAPaMETPOM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, M X CUCTEMBI JIJIsl PEILICHHUS
MaTeMaTUYECKHX 3aJ1a4 U 3a7a4 U3 pa3InyHbIX 00JacTel U
pEAIbHOM KU3HU;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSIMU: ABUKEHHE,
napajuielbHbI EPEHOC, CHMMETPHUS Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MPEe0Opa3zoBaHue MOA00Us, OTI00HbIE
(burypsl, B TOM 4HUCJI€ B POPOJE, UCKYCCTBE, APXUTEKTYPE;
YMETh UCII0JIb30BAaTh T€OMETPUUECKHUE OTHOLIEHUS BETUYNHBI
(nymuHa, yrod, MmIoIaab, 00beM) MPHU PEIISHUH 3a1ad 13
JPYTUX YYEOHBIX MPEIMETOB U U3 peabHOMN KU3HHU.
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1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEIICHUN KOTHUTUBHBIX, KOMMYHHKATHBHBIX
Y OPTaHM3AIMOHHBIX 331324 C COOJIIOICHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH
0e301acCHOCTH, TUTUCHBI,
pecypcocOepereHus, MPaBOBBIX U
THYECKHUX HOPM, HOPM HH(POPMAITHOHHOM
0e30macHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U
3aIKTh HHQOpMaIuu, HHOOPMAIMOHHON
0€30IMacCHOCTH JIMYHOCTH.

OK 03. [InannpoBats u
pean30BHIBATH
COOCTBEHHOE
NpoeCCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE,
MPEANPUHUMATEITBCKY IO
JeSITEIbHOCTD B
npogecCHOHATBHON
chepe, HCMOIB30BATH
3HaHUS M0 (PUHAHCOBOU
IrPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaITUSIX

B o6nacTi 7yX0BHO-HPaBCTBEHHOTO
BOCITUTAHUS:

- c(hopMUPOBaHHOCTH HPABCTBEHHOTO
CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

- CIOCOOHOCTH OLICHUBATh CUTYALIMIO U
MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTHUPYSICHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

-0CO3HAHUE JIMYHOTO BKJIaJ]a B IOCTPOEHUE
YCTOMYMBOTO OyIyIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM
POAUTEINSIM U (UITK) IPYTUM YJIEHAM CEMbH,
CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSA LIEHHOCTEW CEMEWHOMN KU3HU B
COOTBETCTBHHM C TPAJAUIUSIMU HAPOJOB
Poccuu;

OBnazeHne yHUBEpPCATbHBIMU
PEryJIsiTUBHBIMU IEUCTBUSMM:

- YMETh OTICPUPOBATH MOHATUSIMU: PAIlMOHAILHBIC,
HUppanroHaIbHbIC, TOKa3aTeIbHBIC, CTEIICHHBIC,
JorapupMHUIeCKre, TPUTOHOMETPUICCKUEC YPAaBHECHUS U
HEPaBEHCTBA, U UX CUCTECMBI;

- YMETh OTICPUPOBATH MOHATUSIMHU: MHOTOTPAHHHUK, CEUCHHE
MHOTOTPaHHHKA, Ky0, apajuieienune, mpu3Ma, mapamusa,
¢dburypa u moBepXHOCTh BpAIICHUS, IIMIUHIP, KOHYC, IIap,
cdepa, ceueHus GuUrypsl BparieHus, MIOCKOCTh Kacaromiasics
cdepsl, IWIMH]IPA, KOHYCA, IJI0Ia (b TOBEPXHOCTH MUPAMUJIBI,
MPU3MBI, KOHYCa, ITWINHAPA, TUIoMaas chepbl, 00beM Kyoa,
MPSMOYTOJILHOTO TIapaJieeuIe a, MUPaMUIbI, TPU3MBI,
KOHYCa, Il1apa; yMeHHe n300paxaTh MHOTOTPAHHUKH H
MMOBEPXHOCTHU BpAIEHUS, UX CCUYCHUS OT PYKH, C TIOMOIIBIO
YEPTEIKHBIX MHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB; YMETh
pacno3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBUIbLHBIC MHOTOTPAaHHHKH,

- YMETh ONEPUPOBATH MOHATUSIMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIUHATHI
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a) caMOOpraHu3alysL:

- CaMOCTOSITENIBHO OCYILECTBIIATh
MIO3HABATEJIbHYIO JIEATEIbHOCTD, BBISIBIISATD
po0JieMbl, CTaBUTh U GOPMYITUPOBATH
cOOCTBEHHBIE 33/1a4u B 00pa30BaATEIbHOMN
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

- CaMOCTOSITEIBHO COCTABJIATH TUIaH
peuieHus mpooOJIEMbI ¢ YYETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEAIIOYTEHUM;

- 1aBaTh OIICHKY HOBBIM CUTYallUsIM;

- CII0COOCTBOBATH (POPMUPOBAHUIO U
IIPOSIBJIICHUIO IIMPOKOU APYAULMH B Pa3HBIX
001acTAX 3HaHUM, TOCTOSHHO MOBBIIIATH
CBOI1 00pa3oBaTEIbHBIN U KYJIbTYpPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb:

- HCTI0JIb30BaTh MPUEMBI pe(IICKCUU IS
OLICHKHU CUTYaIllH, BBIOOpa BEPHOTO
pelieHus;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO
IPUHOMATh PELIEHUS IO UX CHUKEHUIO;

B) SMOLIMOHAJIbHBII HHTEIUIEKT,
npenoiararouii copMHUpPOBAHHOCTB:
-BHYTPEHHEH MOTHUBALMH, BKIIOYAIOIIEH
CTpEMJICHUE K TOCTUKEHUIO LIEIH U YCIIEXY,
ONTHUMM3M, HHUIIMATUBHOCTb, YMEHHE
JNENCTBOBATh, UCXO/S U3 CBOMX
BO3MOKHOCTEH;

BEKTOpA, CKaJISIPHOE MPOU3BE/IEHUE, YTOJI MKy BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOIUTD
C TIOMOIIIBIO (POPMYIT KOOPIMHATHI CEPETUHBI OTPE3Ka,
paccTOsIHUE MEXAY JIBYMsI TOUKaMU
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- HMIIATHH, BKIKOYAIOIIEH CIOCOOHOCTD
HNOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIPYTHUX, YIUTBIBATh €r0 MpU
OCYIIIECTBICHUN KOMMYHHUKAIIUH,
CHOCOOHOCTH K COYYBCTBHIO H
COTIEPEKUBAHHUIO;

- COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX
CIIOCOOHOCTH BBICTPAUBATh OTHOILICHHS C
JPYTUMH JIFOJIbMHU, 3a00TUTHCSI, TPOSIBIISIT
MHTEPEC U pa3pelaTb KOH(OINKTHI

OK 04. DddexTuBHO
B3aMMOJECHUCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaHje

['0TOBHOCTB K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOIIPEIEIICHHUIO;
- OBJIa/ICHHE HABBIKAMU y4eOHO-
MCCIIEIOBATENIbCKOW, TPOEKTHOM 1
COIIMAJIbHOM JICATCIILHOCTH;

OBnajieHNe YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JI€CTBUSIMU:

0) coBMecTHas JIeITeIIbHOCTD:

- IOHUMATh U UCTOJI30BATh IPEUMYILECTBA
KOMaHTHOM ¥ UHJIMBUIYaIbHOU PabOTHI;

- IPUHUMATh LIEJIM COBMECTHOM
JESITETbHOCTH, OPTraHU30BBIBATH U
KOOPJUHUPOBATH JICHCTBUS IO €€
JIOCTHKCHHUIO: COCTABJIATH IJIaH ICHCTBUMH,
pacrpenensaTb poJi ¢ y4€TOM MHEHUMN
YYaCTHUKOB, OOCYXIaTh PE3yIbTaThI
COBMECTHOM paboThI;

- KOOPJAMHUPOBATHU BBITIOJIHATH padOTy B
YCJIOBHSIX PEATBHOr0, BUPTYAJIBHOTO U

- YMETh ONEPUPOBATH MOHATUAMHU: CITyUYaAUHBIA OMBIT U
CIy4yailHO€ COOBITHE, BEPOSITHOCTD CIIy4alHOTO COOBITHS;
YMETh BBIYHUCIIATH BEPOSATHOCTh C UCIIOJIb30BAHUEM
rpaduyecKuX METOI0B; MPUMEHSTH (POPMYJIbI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEN, KOMOMHATOPHBIE (PaKThI U
(bopMyJIbI TPU PELIEHUH 33/1a4; OLICHUBATh BEPOSATHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIYYaitHBIMH
BEJINYMHAMU; YMEHUE IPUBOJAUTH IPUMEPHI IPOSBICHUS
3aK0Ha OOJIBIINX YHCEI B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

- YMETb CBOOOHO ONEPUPOBATH MOHATUSIMU: CTEIIEHB C LEJIBIM
MOKa3aTesieM, KOpeHb HAaTypallbHOW CTETIEHH, CTENEHD C
palMOHANIBHBIM [10KAa3aTeNIeM, CTEEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) TIOKa3aTeseM, Jiorapudm urciia, CHHYC,
KOCHHYC Y TAHT€HC TPOU3BOJIBHOTO YUCIIA;

- YMETh CBOOOJIHO OIEPUPOBATH MOHATUSIMU: TpadUK
dbyukiuu, oopatHast GQyHKIHUS, KOMITIO3UIUS (PYHKIIUM,
TuHenHas QyHKUMS, KBaipaTUYHAas PYHKIIUS, CTETIEHHAS
(GyHKUHMS € LeNBIM MOKa3aTeIeM, TPUTOHOMETPUYECKUE
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KOMOMHUPOBaHHOTO B3aMMO/ICHCTBUS;

- OCYILIECTBIISATH TO3UTUBHOE
CTpaTErnyecKoe MOBEICHUE B PA3INYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPYECTBO U
BOOOpaxxeHue, ObITh HHAITMATHBHBIM.
OBnazeHne yHUBEPCaTbHBIMU
PETyISATUBHBIMA JEHCTBUSIMHU:

T') IPUHSTUE CE0s U APYTUX JIIOJICH:
-IIPUHUMATh MOTHUBBI U ApTYMEHTBI IPYTUX
JOJIeH TIPU aHAJIM3€e Pe3yIbTaToB
JIESITEIIbHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO APYTUX
JIFOJIeH Ha OIIMOKM,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUD C
MO3UINH IPYTOro YeJIOBEKa

byHKIMH, TOKa3aTeNnbHas U JorapudmMuyeckas QyHKIUY;
YMETh CTPOUTD rpa@uKku QyHKIINH, BBIMTOIHATh
npeodpazoBaHusl PyHKITUH;

- YMETh UCIOJIb30BaTh Tpaduku HYHKIUMA ISl U3yUEeHHUS]
IIPOLIECCOB M 3aBUCUMOCTEN IIPU PEIICHUH 3a/1a4 U3 APYTHX
y4€OHBIX MPEAMETOB U U3 PEAIbHOM KU3HU; BBIPAXKATh
(dbopMmyramMu 3aBUCUMOCTH M€Ky BEIMUMHAMU;

- cBOOO/IHO ONEPUPOBATH NOHATUSMU: YETHOCTh (DYHKIIUH,
NEPUOIMYHOCTh (PYHKIIMHU, OTPAHUYEHHOCTh (DYHKLIHH,
MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (PYHKLIHUU, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUs (PYHKIIMU HA IPOMEKYTKE; YMETh
IPOBOAUTD UCCIIETOBaHUE (PYHKIINH;

- YMETb UCII0JIb30BAaTh CBOMCTBA U IPAPUKU PYHKIIMH JJIsI
pElIeHNs YpaBHEHUI, HEPABEHCTB U 3a/1a4 C [apaMeTpamu;
n300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH MHOKECTBA
pELICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh
YCTHYIO ¥ TIUCHbMEHHYIO

KOMMYHHKAITHIO Ha
roCyJIapCTBEHHOM
SI3BIKE Poccuiickoi
denepauu ¢ y4€TOM
0COOEHHOCTEN
COILIMAJIBHOTO 5|
KYJbTYPHOTO

KOHTEKCTA

B 06macTi 5cTETHYECKOTO BOCITUTAHHUS:

- 3CTETHYECKOE OTHOIIICHUE K MUPY,
BKJIFOYAs 5CTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPUECTBA, CIIOPTA, TPyAa U
OOIIECTBEHHBIX OTHOIIEHHNH;

- CIIOCOOHOCTH BOCIIPUHUMATD Pa3JINYHbIC
BUJIbI UICKYCCTBA, TPAIUIINHA U TBOPUECTBO
CBOETO U JAPYTUX HAPOJIOB, ONIYIIAThH
HMOIIMOHATILHOE BO3/ICHCTBHE NCKYCCTBA,;
- yOXKICHHOCTDH B 3HAYMMOCTH JIJISI
JUYHOCTH U OOIIECTBA OTE€YECTBEHHOIO 1
MHPOBOI'0 HCKYCCTBA, STHHUECKHUX
KYJIBTYPHBIX TPaJUIIAi U HAPOIHOTO

- YMETh ONIEpUPOBATH MOHATUSIMU: CpeIHEE apu(PMETHUECKOE,
MeuaHa, HanboJIbIllee U HAMMEHbIIIEe 3HAUCHH S, pa3Max,
JUCTIEPCHS], CTAHIAPTHOE OTKJIOHEHUE YUCIIOBOTO HAbOpa;
YMEHUE U3BJICKATh, HHTEPIPETUPOBATH HHPOPMAIIHIO,
MPE/ICTABIICHHYIO B Ta0JIMIaX, HA AUarpaMMax, rpadukax,
OTPaXKaOIIY CBOMCTBA PEATbHBIX ITPOLECCOB U SIBJICHUN;
MPEACTaBIATh UHPOPMAIHIO C TIOMOIIILIO TA0IUIL U THarPaMM;
HCCIIeIOBATh CTATUCTUYECKUE TAaHHBIC, B TOM YHCIIE C
MIPUMEHEHUEM TpaPUIECKUX METOO0B U AIICKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATh NOHATUAMU: TOUKA, MPSAMasi, INIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN YIOJI, CKPEIIUBAOIINECS IIPSIMBIE,
MapajuIeIbHOCTh U NEPHEHAUKYISIPHOCTD MPSIMBIX U
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TBOPYECTBA;
- TOTOBHOCTB K CAMOBBIPAKCHHIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBUTH
Ka4yecTBa TBOPUECKOH JINYHOCTH;
OBnazeHne yHUBEPCaIbHBIMU
KOMMYHHKATHBHBIMU JICHCTBUSMU:

a) oOIIIeHHE:

- OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCEX
cdepax KU3HH;

- pacro3HaBaTh HeBepOaJIbHbIE CPECTBA
OOIIEHUS, TOHUMATh 3HAYCHUE COITUATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUIKI
KOH(JIMKTHBIX CHTYaIlMi U CMSATYATh
KOH(DJTUKTHI,

- pa3BepHYTO U JIOTUYHO U3J1araTh CBOIO
TOUKY 3PEHHUS C UCMOJIB30BAHNEM SI3BIKOBBIX
CpEACTB

IUIOCKOCTEH, Yol MeKIY MPSIMBIMHU, YTOJI MEXIY MPSMON U
IUIOCKOCTBIO, YTOJI MEKIY IJIOCKOCTSIMH, PACCTOSTHUE OT TOUKH
710 TIOCKOCTH, PACCTOSIHUE MEXKTY MPSMBIMH, PACCTOSHUE
MEXTy TUIOCKOCTSIMU;

-yYMETh UCIIOJIb30BATh IPU PEIICHUH 3a/1a4 U3YUCHHBIE (PaKThI
¥ TEOpPEMBI TUIAHUMETPHUN; YMEHHE OIICHUBATh Pa3Mephl
00OBEKTOB OKPY’KaIOILIET0 MUPa

OK 06. IlposBasTh | - 0OCO3HAHHE OOYHAOIITUMUCS POCCUICKOMN - YMETh ONEPUPOBATH NMMOHATUAMMU: IIPAMOYTOJIbHASA CUCTEMA
Irpa)XJaHCKO- rPaXJaHCKOW UJICHTUYHOCTH; KOOpJHUHAT, KOOPAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI
MIaTPUOTUYECKYIO - [ICJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEW | BEKTOPA, CKAJISIPHOE MPOU3BEACHUE, YTOJI MEXKIAY BEKTOPaMHU,
MTO3ULHIO, MO3ULIAH JINYHOCTH HA OCHOBE JyXOBHO- CyMMa BEKTOPOB, IPOU3BEAECHUE BEKTOPA HA YHUCIIO; HAXOIUTh
JEMOHCTPUPOBATH HPABCTBEHHBIX LIEHHOCTEH HApOJIOB C TIOMOIIILI0 U3YyUYEHHBIX (POPMYIT KOOPIUHATHI CEPETNHBI
oco3HaHHOe nosegeHne | Poccuiickon denepanuu, UCTOPUIECKUX U OTPE3Ka, PACCTOSIHUE MEXKAY ABYMs TOUKAMU;

Ha OCHOBE | HAIMOHAIBHO-KYJIBTYPHBIX TPAJIULINH, - YME€Tbh BBIOUPATH MOAXOAIINNA U3YUYEHHBIA METO/T JIJIs
TPaIULIMOHHBIX dbopMUPOBAHUE CUCTEMbI 3HAUUMBIX pelieHus 3aa4u, paclio3HaBaTh MaTeMaTHYeCKUE (PaKThI U
00111eYeTI0BEUECKIX LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, MaTeMaTUYECKUE MOJICNIA B PUPOIHBIX U OOIIECTBEHHBIX
LHEHHOCTEN, B  TOM | aHTUKOPPYILIHOHHOTO MUPOBO3PEHUS, ABJICHUSIX, B UCKYCCTBE; YMEHHE PUBOJAUTH TPUMEPHI

YyuUCIIe v Y4E€TOM | IPaBOCO3HAHMS, PKOJIOTHUECKON KYJIbTYpPhl | MATEMAaTUYECKUX OTKPBITUNA POCCUHCKON U MUPOBOM
rapMOHU3AIUU CIIOCOOHOCTH CTAaBHTH IIEJIA U CTPOUTH MAaTEMATHYECKON HAYKH;
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MEXHAlIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHU,

MPUMEHSATh CTaHIapPThI
AHTUKOPPYITIHOHHOTO
MOBEICHUS

YKW3HEHHBIC TUIAHbL;

B yactu rpak1aHCKOro BOCIIMTAHUS:

- 0OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB
1 00513aHHOCTEH, YBaXKEHUE 3aKOHA U
MPaBOMNOPSIKA;

- IPUHSITUE TPATUIIMOHHBIX HAIIUOHAJIbHBIX,
0O0IIIEYeIOBEYECKUX TYMAHUCTUYECKHUX U
JIEMOKPATUYECKUX [IEHHOCTEN;

- TOTOBHOCTb MMPOTUBOCTOSATh UJIEOJIOTUH
HKCTPEMU3Ma, HAIlMOHANIM3Ma, KCeHO(hoouH,
JUCKPUMUHALIUY 110 COLUAIIBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MIPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO
NEATEIIbHOCTh B MHTEpECaX TPaKIaHCKOTO
o0111eCTBa, y4aCTBOBATh B CAMOYNPABJICHUU
B 00111€00pa30BaTeIbHON OpraHU3aALNH U
JETCKO-FOHOIIECKUX OpPTaHU3alINsIX;

- YMEHHE B3aUMOJICHCTBOBATh C
COI[MATbHBIMU UHCTUTYTaMH B
COOTBETCTBHH C X (PYHKITUSIMHU U
Ha3HAUYCHHEM;

- TOTOBHOCTb K TYMAHUTAPHOW U
BOJIOHTEPCKOU JEATENBHOCTH;
NaTPUOTUYECKOTO BOCITUTAHHUS:

- c(hopMHPOBAaHHOCTH POCCHICKOM
rpakIaHCKOW UJIEHTUYHOCTH, TAaTPUOTU3MA,
YBaXKE€HUS K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH Iepe]l PonnHoi, ropaoctu

- YMETh ONEPUPOBATH MOHATHAMU: CIIy4alHBINA ONBIT U
cllydaiiHOE COOBITHE, BEPOSITHOCTD CITy4aliHOTO COOBITHS;
YMETb BBIYHCIISATH BEPOATHOCTD C UCTIOIB30BAHUEM
rpaUINCKUX METOJIOB; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHUS BEPOSTHOCTEN, KOMOWHATOPHBIEC (DAKTHI U
(dbopMyIIbI IPU pELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHbIMH
BEJIMYMHAMU; YMEHHUE TPUBOIUTH MPUMEPHI TIPOSBICHHS
3aKOHa OOJIBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX
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3a CBOM KpaM, CBOr0 PouHy, CBOM SA3bIK U
KYJIBTYPY, IIPOILIOE U HACTOSAIEE
MHOTI'OHAllMOHAJIBLHOTO Hapoaa Poccun;

- LICHHOCTHOE OTHOIICHHE K
roCyJapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U TPUPOJHOMY
HaCJEeINI0, MaMSITHUKAM, TPaJIULIHSIM
Hapoa0B Poccuu, noctmxenusim Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U
TPyZe;

- uaeiHast yOeKI€HHOCTh, TOTOBHOCTh K
CIIy’KeHUIO U 3amure OredyecTsa,
OTBETCTBEHHOCTH 32 €T0 CY/Ib0Y; OCBOCHHBIE
00yUaIOLUMUCS MEKITPEIMETHBIC TOHITHS
Y YHUBEpPCAJIbHbIE yUYE€OHBIEC TEHCTBUS
(perynsTuBHbBIE, TO3HABATEIbHEIE,
KOMMYHHUKATHUBHBIE);

- CIOCOOHOCTh UX MCMOJIb30BAHMS B
MTO3HABATEJIbHON M COMAIIBHON IIPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEIbHOMY
TJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EeOHOM
JESITEIbHOCTH, OpPTraHU3aIMi y4eOHOTO
COTPYIHUYECTBA C MEAArOrMY€CKUMU
pabOTHUKAaMU U CBEPCTHUKAMHU, K YJaCTHIO B
IIOCTPOEHUYU UHANUBUIYAJbHON
o0pa3oBaTeIbHON TPACKTOPHH;

- OBJIa/ICHUE HAaBBIKAMU
y4eOHOUCCIEeI0BATENBCKON, TPOSKTHOMN U
COIIMAJIbHOM AESTEIbHOCTH.
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OK 07 CopeticTBOBaTh

COXPaHECHHIO
OKpY>Kalollle  Cpelbl,
pecypcocOepekeHuto,

NPUMEHSTh 3HaHUS 00

- HE IPUHUMATh JEUCTBUS, IPUHOCSIIINE
BpE/l OKPYKAlOILEH Cpeae;

- YMETb IPOTHO3UPOBATH HEOJIATONPUSITHBIC
DKOJIOTHYECKHUE MOCIEACTBUS
MPEINPUHUMAECMBIX JEUCTBUN,

- YMETh ONEPUPOBATH MOHATUAMU: (DYHKIIHS, HETIPEPHIBHAS
byHKUMS, TPOU3BOAHAS, IEPBOOOpa3Has, ONPEACIICHHbBIN
UHTErpa;

- YMETb HAXOJAUTh MPOU3BOAHbIC SJIEMEHTAPHBIX (DYHKIIUH,
UCIIOJIb3Ysl CIIPABOYHBIE MaTEPUAJIbl; HCCIIEOBATh B

W3MEHEHUM  KIIMMaTa, | MPeI0TBpalaTh UX; MPOCTEUIUX CcITydasx GyHKIIMA HAa MOHOTOHHOCTh, HAXO/IUTh
18101505 00020008 - PaCIIMPUTH OIBIT ACATETLHOCTH HauOOJIbIINE U HAUMEHBIITUE 3HAYCHUS (DYHKIUN; CTPOUTH
OepexIIMBOTO DKOJIOTHYECKOM HANPABJIEHHOCTH; rpadMKy MHOTOYJICHOB C MCIIOJIL30BaHUEM amnmapara
IIPOU3BOJICTBA, - pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMbl | MATEMATHYECKOTO aHAIN3a; TPUMEHSTh TPOU3BOIHYIO MIPU
3¢ HEeKTUBHO C YYETOM aHAIN3a UMEIOIUXCS pELIEHNH 3a/1a4 Ha IBUKEHUE; PEIIATh MPAKTUKO-
NENCTBOBAThH B | MATEpPUAIIBHBIX U HEMATEPUAIIBHBIX OpUEHTHPOBAHHBIC 33/1a4M HA HAUOOJIbIINE U HAMMEHBIITNE
YpE3BbIUYANHBIX pecypcoB; 3HAYCHMUSI, HA HAX0XKJACHUE IIyTH, CKOPOCTU U YCKOPEHUSI;
CUTYyaLUsIX - OCYILECTBIIATH LIEJICHAIIPABIICHHBIM [IOUCK | - YMETh ONIEPUPOBATH NOHATHUAMH: IBUKEHUE B IPOCTPAHCTBE,

HepeHoca CpeACTB U CIOCOOOB JIEHCTBUS B no100HbIE (PUTYPBHI B TPOCTPAHCTBE; UCTIOIH30BAThH

npoeCCUOHANIBHYIO CPENY; OTHOIIICHHE IOl MOBEPXHOCTEH N 00BEMOB MOJJOOHBIX

- YMETh MIEPEHOCUTH 3HAHUS B buryp npu penieHuu 3aaauy;

MO3HABATENbHYIO U MPAKTUYECKYIO 001aCTU | - YMETh BHIYUCIISATh TEOMETPUUECKHE BEJIMUMHBI (JIJIMHA, YTOI,

JKA3HEICATEIIbHOCTH; IJI0111a/1b, 00BEM, TIJIOIIA/Ib TOBEPXHOCTH ), UCTIOIB3YS

- IPeAJIaraTh HOBbIE MPOEKTHI, OLICHUBATH M3y4YeHHbIC (POPMYIIBI U METOIBI.

UJICH C TTO3UIIMHA HOBU3HbBI, OPUTUHAIIBHOCTH,

MPAKTUYECKON 3HAYUMOCTH;

- J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM,

BHOCUTH KOPPEKTHUBBI B AEATEIBbHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB

LEIISIM.
OI1 - TOTOBHOCTb K AKTUBHOW JI€ATEIBHOCTH - BJIQJETh METOIAMU JOKA3aTEJIbCTB, aJITOPUTMAMU PEILICHUS
IK 3.1. TEXHOJIOTUYECKON U COLUAIBHOMN 3a71a4, MPOBOAUTH JOKA3aTEIbHbIE PACCYKIACHUS B XO1€
Oprann3oBbIBaTh HANpPaBJIEHHOCTH, CTIOCOOHOCTD peneHns 3aaadg;

22




paboTy repcoHasna 1o
o0paboTke
MEPEBO30YHBIX
JTIOKyMEHTOB H
OCYILIECTBIICHUIO
pacyeToB 3a YCIyTH,
MPEIOCTaBISIEMbIC
TPaHCTIOPTHBIMU
OpraHu3aIusIMU

VHUIMHAPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIbHO BBIIOIHATH TAKYIO
JIEATEIIbHOCTD;

- ONPENEIIATh eI NEATEIbHOCTH, 33/1aBaTh
MapaMeTPbl U KPUTEPUU UX JOCTHKECHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B JIESITEIIHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU TTOCIEACTBUI
JEATEIIbHOCTH;

- AHAJIM3UPOBATH MOJYUYECHHBIE B XOJIE
peLIeHUs 3a1a4U PE3YyJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh NU3MEHEHHUE B HOBBIX
YCIOBUSX;

- YMETh [IEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO M TPAKTUYECKYIO 001aCTH
KA3HEJEATEIIbHOCTH

- YMETh peIIaTh TEKCTOBBIC 3a/1a4M PA3TUYHBIX TUTIOB (B TOM
YHCIIe Ha MPOIICHTHI, JOJM W YaCTH, Ha JIBIKEHUE, paboTy,
CTOMMOCTH TOBapOB U YCIYT, HaJIOTH, 33/1a4d U3 001acTU
YIPABJICHUS TUIHBIMHA U CEMEHHBIMHA (DMHAHCAMH ); COCTABIIATh
BBIPKCHMUSI, yPABHEHUS, HEPABEHCTBA U UX CUCTEMBI TI0
YCIIOBUIO 33J]a4H, UCCIIEIOBATh MOTYYCHHOE PELICHUE U
OIICHUBATh MPABAOIIOA00HOCTh PE3yIbTaTOB;

- YMETH ONMUCHIBATH TPOU3BOICTBEHHBIC TIPOIIECCHI C TTOMOIIIBIO
rpadukoB QyHKIIHIM;

- YMETh MPEJICTABIIATH JaHHbIC, pelIaTh 3a7a4u
MaTEeMaTUYECKON CTAaTUCTHUKHU.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJIBHON JUCIUILIVHBI

2.1. O0beM TMCHUIIMHBI M BUAbI Y4e€0HOH padoThl

Buna yyeOHo# padoThI Oovem uacos

O0bem o0pa3oBaTe/IbHOM NPOTPaMMbI TMCHHMILINHBI 340
B T.U..
OcHOBHOE coiep:KaHue 248
B T.U.:

TEOpPETUUYECKOE 00yUCHUE 204

MIPAKTUYECKNE 3AHITUS 44
IIpodeccrnoHaIbLHO-OPUEHTHPOBAHHOE co/iepKaHue 56
(comep:kaHMe NPUKJIATHOTO MOLYJIA)
B T.U..

TEOpETUUYECKOe O0yUeHUE 4

MPaKTUYECKUE 3aHATUS 52
IIpomexyTouHas aTTecTanus (3K3aMeH) 36

24



2.2. TemaTu4eckuii IJIaH U COePKAHNE TUCIIUTIHHBI

HaumenoBanue Coaeprxanue yueOHOro marepuaja (0OCHOBHOE M IPOogecCHOHATBLHO-OPHMEHTHPOBAHHOE), Oobem ®opmupyemble
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTHUYMH) 4acoB KOMIIeTeHIIU U
1 2 3 4
OcHoBHoOe coiep:kaHue
Paznen 1. [loBTOpeHHe Kypca MAaTeMATHKH OCHOBHOW IIKOJIBI 18 OK 01 - OK 07
Tema 1.1 Coodeporcanue yuebnoeo mamepuana [1K 3.1 (OI)
Llens 1 3anaun ba3oBble 3HaHMS U YMEHMSI [10 MaTeMaTUKe B IPO(GECCUOHATILHON U B IOBCEITHEBHON JEATEILHOCTH.
MAaTEMATUKHU IIPU BxomHol KOHTPOITb.
OCBOCHUU KomOunupoBaHHoOe 3aHsTHE 2
CHEeLMAIbHOCTU
Tema 1.2 Cooepoicanue yuebHo20 mamepuana
Yucna 1 BeranCIICHUS. JleiicTBUsI HAJ MONOKUTETFHBIMUA U OTPHUIIATETILHBIMU YHCTIaMH, OOBIKHOBEHHBIMU U JIECITUYHBIMU
Beipaxenns u npo0simu. JIeHCTBUS CO CTENEHAMH, (POPMYJIIbI COKpPAILIEHHOI'O YMHOKEHHUSL.
npeodpasoBaHus KoMOuHHpOBaHHOE 3aHATHE 2
Tema 1.3 Ilpogpeccuonanvno-opuenmupogannoe cooeprycanue (cooepircanue NPUKIAOHO20 MOOYNA)
I'eomerpus Ha Bupl miiockux GuUryp U ux mionaib.
IJIOCKOCTH IIpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4U B KypCe T€OMETPUHU HA TUIOCKOCTH.
[IpakTnueckoe 3anstue «I'eoMeTpus Ha IIIOCKOCTH 2
Tema 1.4 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue npuKIaoH020 Mooys)
HponenTHbIe [IpocTeie TpOLEHTHI, pa3HbIE CIIOCOOBI UX BhIYMCIEHUS. CI0MXKHBIE POLIEHTHI.
BRIMHCICHIA [IpakTuueckoe 3ausTue «IIpoLieHTHBIE BEIYMCICHUS 4
Tema 1.5 Cooeporcanue yuebno2o mamepuana
YpaBHeHUS 1 JIuHeitHble, KBapaTHBIE, IPOOHO-TMHENHHbIE YPaBHEHUS U HEPABEHCTBA.
HCpaBCHCTRA. [IpakTrueckoe 3aHsaTHE «YPAaBHEHHS U HEPABEHCTBA» 2
Tema 1.6 Cooeporcanue yuebno2o mamepuaia

CucremMsl ypaBHEHUI
Y HEPaBEHCTB

CriocoOblI pereHus CUCTeM JTUHEHHbIX ypaBHeHul. [lonsTus: marpuna 2x2 u 3x3, onpenenuTensb
Matpuubl. Meton I'aycca. CructemMbl HENMMHENHBIX ypaBHEHUI. CHCTEMbI HEPABEHCTB
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KoMb6unupoBanHoe 3aHsiTHe

Pa3nen 2. [Ipsimble ¥ JIOCKOCTH B MPOCTPAHCTBE 16 OK 01, OK 03,
Tema 2.1 Cooepoicanue yuebHo2o mamepuaia OK 04, OK 07
OCHOBHbIE IOHSATHS [Ipenmer crepeomerpur. OCHOBHBIC TOHATHS (TOYKA, MpsMas, IUIOCKOCThb, IHPOCTPAHCTBO). 1K 3.1 (OID)
CTCPCOMCTPHH. OcHOBHBIE aKCHOMBI cTepeoMeTpuH. llepecekaromuecs, NapaUielbHBIE W CKPEIIMBAIOIIHECS
Pacnonoxenue npsMble. [IpuU3HaK © CBOMCTBO CKPEIMMBAIOMIMXCS MPAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIC
IPSIMBIX UrypbL.
TI0CKOCTEH KomOuHMpOBaHHOE 3aHsATHE 2
Tema 2.2 Cooepoicanue yuebHoeo mamepuana
HapannensrocTs [MapannensHbie npsiMast 1 mI0ckocTb. Onpenencuue. [Ipu3nak. CBolicTBa (C 10Ka3aTEILCTBOM).
TNPAMBIX, IPAMOH 1 [Mapamnensubie ockocT. Onpenenenue. [Ipusnak. CBoiicTBa (¢ moKa3aTeabCcTBOM). Terpasap u
IUTOCKOCTH, ero asieMeHThl. [lapamnenenunen u ero aneMeHTbl. CBOHCTBA IPOTHBOIOJIOXKHBIX TPaHEH U
TLIOCKOCTEH nuaronainei napaienenumnesna. [loctpoenne ceueHuii. Pemenue 3amau.
KomOuHMpOBaHHOE 3aHATHE 4
Tema 2.3 Cooeporcanue yuebrno2o mamepuana
ITepnenauKyAsIpHOCT | [JeprenuKyIspHEIe MpsiMble. I1apauiebHbIe MpsMBbIe, TepIeHNKYISPHBIE K IIOCKOCTH. [Ipru3HaK
b TIPAMBIX, IPAMOH 1 MEPIEHIUKYIIAPHOCTU IIPSAMOM U INIOCKOCTU. JloKa3arenbeTBO. llepnenaukyisap 1 HakJIOHHAas.
ILTOCKOCTH, [NeprienukynspHbie TWIOCKOCTH. [IpU3HaK MepIEeHIUKYIAPHOCTH IIOCKOCTEH. JloKa3aTenbeTBO.
TIOCKOCTEH Paccrosinusi B mpocTpaHCTBE
KomOunupoBaHHoOe 3aHsTHE 2
Tema 2.4 Cooeporcanue yuebrno2o mamepuana
Teopema o Tpex TeopeMa o Tpex neprneHaukyisapax. Jloka3arenbeTBo. YT0oa MEKAY NPAMOU U IIJIOCKOCTBIO. YTOII
NCPICHANKYIIAPax MEXKY TUIOCKOCTSIMU
KomOunupoBaHHoe 3aHsTHE 4
Tema 2.5 Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOH020 MOOY)
HapannenbHere, Axcuomsl ctepeoMeTpun. [leprneHInKyasspHOCTh NPSIMON U TUNIOCKOCTH, MApauIeIbBHOCTD JBYX
HNEPICHANKYIIAPHBIC, MPSAMBIX, IEPIEHAUKYIISPHBIX IIJIOCKOCTH, EPIEHAUKYIIIPHOCTD TUIOCKOCTEH
CKPEIUBAIOIIHCCA [IpakTuueckoe 3ausTue «IIpsmbie U MIOCKOCTH B MPOCTPAHCTBE 4
npsiMble
Pa3nen 3. KoopauHaThl M BeKTOPBI 14 OK 02, OK 03,
Tema 3.1 Cooepoicanue yuebHo20 mamepuaia OK 04, OK 07
JexapToBbl JlekapTOBBI KOOPJMHATHI B MpocTpaHcTBeE. [IpocTelinime 3agaun B koopauHaTax. PaccrosiHue
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KOOPpAWHATLI B

MCXKAY ABYMs TOUKaAMH, KOOpAWHATBI CEPEANHBI OTPE3KA

TIK 3.1 (O1)

IIPOCTPAHCTBE. KomOuHMpOBaHHOE 3aHATHE 4
Paccrostnue mexny

JIBYMsI TOUKaMHU.

Koopaunarsl

CepeIHbI OTpe3Ka

Tema 3.2 Cooepoicanue yuebHo20 mamepuana

Bexropsr B BexTops! B npoctpancTBe. Cll0)KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO.
IPOCTPAHCTBE. YTON | KomrmiaHapHbie BeKTopbl. CKalpHOE MPOM3BECHHE BEKTOPOB. Pa3noxkeH e BEKTOPA 10 TPeM

MEXAYy BEKTOpaMH. HEKOMIUIAaHAPHBIM BeKTOpaM. KoopauHaTel BEKTOPA, CKAIIPHOE IPOU3BEEHUE BEKTOPOB B

CxanspHoe KOOpJUHATAaX, YIOJ MKy BEKTOPaMH, YTOJI MEXAY IPSAMOH U IIOCKOCTHIO, YOIl MEXY

HPOU3BEIICHUC IJIOCKOCTSIMU. Y paBHEHHE IJIOCKOCTH. [ €OMETpUUECKHI1 CMBICT ONIpeAeIuTeNs 2x2

BEKTOPOB KoMOMHMPOBAHHOE 3aHATHE 6
Tema 3.3 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIaAOH020 MoOY/is)

Hpaxruxo- KoopaunatHass  miaockocTh.  BbrumciieHMe — pacCcTOSSHUM M IUIOMIQJied HA  IUJIOCKOCTH.
OPHUCHTHUPOBAHHBIC KonnuecTBeHHBIE pacyeTsl

3aja1n Ha [MpakTrueckoe 3aHsTHE «3a1a4n Ha KOOPAMHATHOM TIIOCKOCTH 4
KOOPJIMHATHOU

TUIOCKOCTH

Paznen 4. OcHoBbl TpuroHomerpuu. Tpuronomerpuueckune pyHknmumn 40 OK 01 - OK 07
Tema 4.1 Cooeporcanue yuebnoeo mamepuana 1K 3.1 (OII)
TpuroHoMeTpudeckue | panpannas Mepa yria. [ToBopoT Touku BOKpyT Hadana koopauHat. OrnpesesieHue cuuyca,

yHKIIH KOCHHYCa, TAHI€HCAa U KOTAHI'€HCca. 3HaKU CHUHYCA, KOCUHYCA, TAHT€HCA U KOTaHI'€HCca 110

HIPOU3BOJILHOTO VT4, | yerepTsAM. 3aBUCHMOCTh MEXK/Y CHHYCOM, KOCHHYCOM, TAHTCHCOM M KOTAHT'€HCOM OJTHOTO U TOTO

gyucna. Paguannag u | e yrina

TpaflycHas MCpa yIiia | KomMGUHMPOBAHHOE 3aHSATHE 4
Tema 4.2 Cooeporcanue yuebHo2o mamepuana

OcHoBHEIe Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YTJIOB O U - 0. DOpMyJIBI
TPUTOHOMCTPUICCKHUC IIPUBEICHUS

TOXK/IECTBA. POPMYIBI | KoMOHHIPOBAHHOE 3aHSTHE 4
IIPUBEJCHUS

Tema 4.3 Cooepoicanue yuebHo20 mamepuaia

CuHyc, KOCHHYC,

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC JBOMHOIO yIJIa.
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TAHT'€HC CYMMBI U
Pa3HOCTHU IBYX yTJIOB
CHUHYC ¥ KOCHUHYC
JIBOMHOTO yria.
DopMyIIbI
MOJIOBUHHOTO yTJia

®opmyisl mosoBUHHOTO yria. [IpeoGpa3oBanusi cyMMbl TPUTOHOMETPUUECKUX (PYHKIIHI B
MIPOU3BE/ICHNE U TTPOU3BENICHUS B CYyMMY. BhIpakeHUEe TPUTOHOMETPHUSCKUX (PYHKIIHI yepe3
TaHTeHC MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanusi mpoCcTEHIINX TPUTOHOMETPUUECKUX
BbIpaKECHU I

KoMb6unupoBanHoe 3aHsiTHe

Tema 4.4

DyHKIMY, UX
cBoiicTBa. CriocoObl
3ananus QyHKIUI

Cooepoicanue yuebHo2o mamepuaia

OO0acTp ornpeeseHns] © MHOXKECTBO 3HaueHUH QyHKIMH. YETHOCTH, HEYUETHOCTD, MEPUOANIHOCTD
¢bynkuuid. CriocoOs! 3a1anus QyHKIHN

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.5
Tpuronomerpryeckue
byHKIIIH, UX
CBOICTBa U TpapuKu

Cooepoicanue yuebHoeo mamepuana

OO6nacTp orpeeneHuss © MHOXKECTBO 3HAUCHUIH TPUTOHOMETPUYECKUX (PyHKIUI. YeTHOCTB,
HEYETHOCTh, HEPUOIUYHOCTh TPUTOHOMETpUUEcKUX (GyHKIMNA. CBoNCTBA U rpaduKu QyHKIUH
y=cosX, y=sinx, y=tgx, y=ctgx

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.6 Cooeparcanue yuebHo20 mamepuaia

IIpeobpasosanue Cxkatue u pactsikeHne rpadukoB TpuronomeTpudeckux Gpynkuuid. [IpeodpazoBanue rpadhukon
rpaukoB TPUTOHOMETPUYECKUX (PYHKIUI

TPUTOHOMETPUHCCKUX | TTpaktrdeckoe 3ausTre «IIpeobpasoBaHue rpaiKOB TPUTOHOMETPHUUYECKUX (DYHKIIHIN
byHKIUH

Tema 4.7 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOH020 MOOYIis)
Ornmcanue Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIMH B TPOPECCHOHATBHBIX 3a7adax
TPOM3BOICTBEHHBIX

IIPOLIECCOB C
MOMOIIbIO rPpapUKOB

HpaKTI/I‘-ICCKOC 3aHATHUC ((TpI/IPOHOMeTpI/IquKI/IC (I)YHKI_II/II/I B 3aga4ax»

byHKIMH

Tema 4.8 Cooeporcanue yuebHo2o mamepuaia

OOGparHbie OO6patHble TpuroHomerpudeckue Gynkuuu. Mx cpoiicra u rpaduxu
TPUTOHOMETPMHICCKHC 1o\ iGuHmpoBaHHOE 3aHATHE

byHKIIUN

Tema 4.9 Cooeporcanue yuebno2o mamepuaia

TpuUroHOMETPHYECKHE | VpapHeHue COSX=a. Y paBHeHHUe SiNX=a. Y paBHeHue tgx=a, Ctgx=a. PewcHue

yYpaBHEHUS U

TPUTOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: IIPOCTEUILINE TPUTOHOMETPUYECKUE
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HEpPaBEHCTBA YpaBHEHMsI, CBOJSIIUECS K KBaJPaTHBIM, pelllaeMble pa3IokKEeHUEM Ha MHOXKUTEININ, OHOPO/IHBIE.
IIpocreiinye TPUrOHOMETPUUECKUE HEPABEHCTBRA.
KomOuHMpOBaHHOE 3aHATHE 8
Tema 4.10 Cooepoicanue yuebHo20 mamepuana
Cucremsl CucreMbl IPOCTEHIIINX TPUTOHOMETPUUYECKUX YPABHEHUI
TPUTOHOMCTPHACCKUX [ \GiHIpoBaHHOE 3aHSTHE 2
yYpaBHEHU
Tema 4.11 Cooepoicanue yuebHo20 mamepuana
Pemenue 3ayad. [TpeoOpa3oBanue TPUTOHOMETPHUUESCKHUX BBIpaKCHHUH. PellieHre TpUroHOMETpUYECKUX YPaBHEHHUI U
OcHoBbl HEPaBEHCTB B TOM YHUCIIE C UCTIOIb30BAHUEM CBOMCTB (DYHKITHIA.
TPUTOHOMETPHH. I[MpakTuueckoe 3ausTHe « TPUrOHOMETPUYCCKHE YPABHEHUS 2
Tpuronomerpuueckue
byHKIAN
Pa3pnen 5. KoMmmiekcHble ynciia 8 OK 01 - OK 07
Tema 5.1 Cooepoicanue yuebHoeo mamepuana
Kowmmnnekchbre qucia | Tlonstre koMmiekcHOro uncia. COnpsiKeHHbIE KOMILICKCHBIC 9HCIIa, MOLYIIb H ApIyMEHT
KOMIUIEKCHOTro ynciia. @opma 3anucu KOMIIJIEKCHOTO Yucia (TeoMeTpudeckas,
TPUTOHOMETpHUECKasl, ajireOpanydeckast). Apudmernyeckue 1eHCTBUS C KOMIUIEKCHBIMU YHCIaMU
KomOunupoBaHHoOe 3aHsTHE 4
Tema 5.2 Cooeporcanue yuebnoeo mamepuana
Hpumenenue BelnonHeHne pacyeToB ¢ MOMOILBI0 KOMIIJIEKCHBIX uncel. [IpuMepsl HCnoab30BaHNs KOMILIEKCHBIX
KOMIUIEKCHBIX YHCET | ypcen
[TpakTryeckoe 3anatue «KommieKkcHbIe Yica B 3aa4ax» 4
Pa3nen 6. [Ipon3BoaHas pyHKIMHU, ee NPUMEHEHUE 36 OK 01 - OK 07
Tewma 6.1 Cooeporcanue yuebHo2o mamepuana 1K 3.1 (O
IousTne [TocnenoBarenbHOCTH,  CIMOCOOBI  3alaHus  TOCHEAOBaTelnbHOCTEH.  Apudmerndeckas
TPOHM3BOJTHOM. reoMmerpuyeckas mnporpeccuu. OrmpeneneHre YHUCIOBOM IOCIENOBATEIbHOCTH U CIIOCOOBI €€
DopMyJIbl ¥ IPABHIA | 33 qaHus. CaoiicTBa YUCIIOBBIX MOCJIEN0BATEIBHOCTEM. Onpenenenue npezaena
mhbepeHIMPOBAHNS | [0cie0BATENBHOCTA. BbIumCICHHE npeaenoB mocnenoBatenbHocTed. [lpenen ¢dyHkmum Ha

6eckoneuHoctu. Ilpenen ¢ynkmum B Touke. Ilpupamenue aprymenta. Ilpupamenue ¢GyHKIUH.
3ajauy, MOPUBOJALIME K TMOHATUIO Npou3BOAHOW. OmpeneneHne NPOU3BOAHON. AJITOPUTM
OTBICKaHUS TPOU3BOIHOM

29




KoMb6unupoBanHoe 3aHsiTHe

Tema 6.2 Cooepoicanue yuebHo20 mamepuana

IIpousBoHbIe dopmynel quddepentupoanus. [Ipasuna muddepenupoBanusi.

CYMMBbI, PasHOCTH, KomOunupoBanHoe 3ansiTue

MIPOU3BECHUS,

YaCTHOTO

Tema 6.3 Cooepoicanue yuebHo20 mamepuana

IIponsBoHeie Omnpenenenue cnoxxkuoit pynkuuu. [IponsBoanas tpuronomerpuueckux GpyHkuuid. [IpousBogHas
TPUTOHOMCTPHYCCKUX | CII0KHOM (byHKHI/H/I

yHKIMi. KomOuHMpOBaHHOE 3aHATHE

IIpounsBoHas

CIOXHOU PyHKINU

Tema 6.4

Cooepoicanue yuebHo20 Mmamepuaia

HonsTue o [Tonsarue nenpepsiBHON QyHKIMH. CBOICTBA HEMTPEPHIBHOW (QyHKINU. CBSI3b MEXKILY
HEIIPEPRIBHOCTH HETPEPBIBHOCTHIO U AU (HEeneHIMPYEeMOCThIO PYHKIMH B TOUKE. AJITOPUTM pPEIICHHsI HEPAaBEHCTB
ynxun. Merton METOJIOM MHTEPBAJIOB.

HHTCPBAJIOB. KomMOuHMpoBaHHOE 3aHATHE

Tema 6.5 Cooeparcanue yuebHo20 mamepuaia

I'eomerpuueckuii u
buznyeckuit cMbICT

I'eomeTpHrueckuii CMBICI TPOU3BOAHON — YIII0BOM K03(ppUILIMEHT KacaTeabHOM K rpaduKy GyHKIUN
B TOUKE. Y paBHEHUE KacaTelbHON K rpaduKy QyHKIUU. AJTOPUTM COCTABIICHUS ypaBHEHUS

MPOM3BOHOK KacarebHO K rpaduky Gynkunu y=Ff(x)
KomOunupoBanHoe 3aHsTHE
Tema 6. 6 Cooeporcanue yuebHo2o mamepuana

Pu3NYECKU CMBICI
IIPOU3BOJHOM B

duzndeckuil (MEXaHUYECKUI) CMBICT MPOU3BOAHON — MHTHOBEHHAs! CKOPOCTh B MOMEHT
BpeMenu t: V=S"(1)

PO eCcCHOHATBHBIX IIpakTnyeckoe 3anaTue «PU3NUECKUI U TEOMETPUIECKHI CMBICIT IIPOU3BOTHON

3aayax

Tema 6.7 Cooepoicanue yuebnozo mamepuana

MownoronHoCTE BospacTtanue u yopiBaHH€e (yHKIIMH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (PYHKIIUU 3HAKY
dynkimn. Touku pou3BoAHON. [IoHATHE TPOU3BOAHOM BBICLIErO MOPAAKA, COOTBETCTBUE 3HAKa BTOPOU
IKCTpEMyMa MIPOU3BOTHOM BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKITMY Ha OTPE3Ke. 3a7aui Ha MAKCUMYM U MUHUMYM.

[ToHATHE aCUMIITOTHI, COCOOBI MX OIpEaeNICHHUs . AJITOPUTM HCCIEOBAHUS (PYHKITUHN U
MTOCTPOCHUS €€ rpaduKa ¢ MOMOIIBIO TPOU3BOAHON. JIpoOHO-TMHElHAs QyHKIUs
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KomOuHMpoOBaHHOE 3aHATHE 4
Tema 6. 8 Cooepoicanue yuebHo2o mamepuaia
Hccnenopanne Hccnenoranune GyHKIUN U TOCTPOCHHE IPpadUKOB
KIMHA U
(pynKu KomOunupoBanHoe 3ansiTue 4
HOCTPOEHHE
rpaduxoB
Tema 6.9 Cooepoicanue yuebHo2o mamepuaia
Hanbosnpmee u Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHUI (PYHKIINH, TOCTpOSHHE TPa(hUKOB
HanMEHBIICC MHOTOWIEHOB C UCIIOJIb30BAaHHUEM alnapara MaTeMaTUYEeCKOr0 aHalm3a
3HAYCHHS DYHKIUH KomOuHMpOBaHHOE 3aHsATHE 2
Tema 6.10 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOH020 MOOYis)
Haxoxznenue HaumeHsbIee 1 Haubosblee 3Ha4eHUs PYHKIIUH.
ONITUMAIBHOTO
[IpakTuueckoe 3austue «IIpon3BoaHas B MPUKIATHBIX 3a/1a4ax) 6
pe3yInbTaTa C
TIOMOUIBIO
IIPOU3BOJIHOM B
MPaKTHYECKUX
3aayax
Pa3znen 7. MHOTOrpaHHUKH M TeJia BpallleHUs! 42 OK 01 - OK 07
Tema 7.1 Cooeporcanue yuebHo2o mamepuana 1K 3.1 (OLI)
Bepmust, pebpa, ITonatue MHOTOrpaHHMKa. Ero aneMeHTsI: BepiinHsbl, pedpa, rpanu. J{uaronans. CeueHue.
IpaHu BplIyKiible ¥ HEBBIITYKIIbIE MHOIOIPaHHUKH
MHOrOrpaHHHKa KomOunupoBaHHoe 3aHsTHE 2
Tema 7.2 [lpusma, ee | Codeporcanue yuebHo2o mamepuana
COCTaBJIAIOINE, [Tonsitue nmpusmel. Ee ocHoBaHus 1 60K0OBbIe rpaHu. BricoTa npusmel. [Ipsmas v HakIoHHAs
ceuenue. [Ipsmas n npusma. IlpaBunbsHas npusma. Ee ceuenune
HPaBUIbHAA TPUSMBL | KoMOMHMPOBAaHHOE 3aHSTHE 2
Tema 7.3 Cooeporcanue yuebHo2o mamepuaia
Hapannenenmmen, [Tapannenenumnen, cBocTBa MPAMOYTOJIbHOTO Napaienenunena, kyo. Ceuenue kyoa,
ky0. Ceuenne Ky0a, rnapajuieJenuIie 1a
TapaJiiesenunena KoMOuHHpOBaHHOE 3aHATHE 2

Tewma 7.4 TTupamuna,

Cooeporcanue yuebHo2o mamepuania
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€€ COCTaBJISIOIIHNE,
ceyenue. [ IpaBunbHas
UpaMua.

VYcedeHHas nupamuia

anaMI/ma, ee aneMeHThl. CeueHne ImupaMuabI. HpaBI/IJ'II)HaH nmupamMujia. Vceuennas nmupamMuaa.

KomMbOunupoBanHoe 3ausiTue

Tema 7.5 bokoBas u
MOJTHAsI TOBEPXHOCTh
HPHU3MBI, ITHPaMHUIbI

Cooepoicanue yuebno2o mamepuaia

[Tnomaas 60KOBOM U MOTHOM MOBEPXHOCTH MPU3MBbI, TUPAMHU/IBL.

KoMb6unupoBanHoe 3aHsiTHe

Tema 7.6
Cummerpusi B Kyoe,
napajiesenurnese,
npu3Me, THpaMuIe

Cooepoicanue yuebHoeo mamepuana

CummeTpusi OTHOCUTENIBHO TOUKH, MPSMOH, IIIOCKOCTH. CUMMETpHs B KyOe, apauiesienumese,
pu3Me, upamuzie

[IpakTuueckoe 3ansTue «CUMMETPUS B IPOCTPAHCTBE

Tewma 7.7 Ilpumepbr
CUMMETpUH B

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIaOH020 MoOy/is)

CumMMeTpus B IPUPOJIE, APXUTEKTYpE, OBITY

npodeccun

pod [IpakTuyeckoe 3ansaTue «CUMMETPUS B IPOPECCUIX»

Tema 7.8 Cooeparcanue yuebHo20 mamepuaia

lpaBuibHEIe ITonsTHE NPaBUIBHOTO MHOTOrpaHHUKa. CBOMCTBA IPABUIIBHBIX MHOTOIPAHHUKOB.

MHOTOT'PAHHUKH, UX
CBOMCTBa

HpaKTI/I‘leCKOC 3aHATHUC «HpaBI/IHBHHC MHOT'OTpaHHUKUN»

Tema 7.9 Hunuanmp,
€ro COCTaBJISAIOIIHE.
Ceuenue nuianHapa

Cooeporcanue yuebrnoeo mamepuana

Hununaap u ero snemedTsl. CedeHne MMHApa (mapaiielbHoe OCHOBAHUIO U ocH). Pa3BepTka
UIAHAPA

KOM6I/IHI/Ip0BaHHOe 3aHATUC

Tema 7.10 Konyc, ero
COCTaBJISIIOLIHE.
CedeHue KoHyca

Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOH020 MOOY)

KOHyC U ero siaeMceHTEL. CeueHue KOHYCa (HapaJIJICJ'ILHOC OCHOBAHUIO U MPOXOAAIICC Y€pEC3
BCpI_LII/IHy), KOHHUYCCKUEC CCUCHMA. Pa3BepT1<a KOHYCa

KOM6I/IHI/Ip0BaHHOG 3aHATHC «KOHYC))

Tema 7.11

VY ceueHHBI KOHYC.
CeueHue yceuyeHHOTO
KOHYCa

Cooepoicanue yuebHo20 mamepuana

VYceuennslit konyc. Ero o6pasytomas u Beicota. CeueHre yceueHHOro KOHyca

KomOuHMpoBaHHOE 3aHATHE

Tema 7.12 Ilap u

Cooepoicanue yuebHo20 mamepuaia
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cthepa, uX ceyeHHs

[ap u cdepa. Bzaumuoe pacnonoxerue chepsl u miockoctu. CeueHue mapa, chepsl

KoMOunupoBanHoe 3aHsiTHe 2
Tema 7.13 [Toustue Cooepoicanue yuebHo2o mamepuaia
00 obbeme Tera. ITonsarue 06 oobeme Tena. O0beM KyOa ¥ IPAMOYTOJIbHOTO napasuienenunena. O6beM Npu3Msl U
OrHourenne 00beMoB murHapa. OTHOIIEHHE 00HEMOB MTOI00HBIX Tel. ['eoMeTpHUeCKUd CMBICT ONPEACTUTENS 3-T0
MOJA00HBIX TEJ TopsiaKa

KoMbOunupoBanHoe 3aHsiTue 2
Tema 7.14 O6vembi u | Codepoicanue yuebHo20 mamepuana
II01a i 5 O6beM nupamusl U KoHyca. O0bem mapa. [lnomanu noBepxHocTeit Ten.
TOBEPXHOCTCH TCI KomOunupoBanHoe 3aHsTHE 2
Tema 7.15 Cooepoicanue yuebHoeo mamepuana
Kombunarnmn KoMOuHammu reoMeTpuIecKux Tell.
MHOTOTPaHHHUKOB 1 [IpakTuyeckoe 3ansaTre «KoMOMHAIIMY TEOMETPUIECKUX TEID) 4
TEJI BPAIICHHS
Tema 7.16 Cooeparcanue yuebHo20 mamepuaia
I'eomerpuyeckue Hcnonb3oBaHne KOMOMHAIMI MHOTOIPAaHHUKOB U TEJ BPALEHUS B IPAKTUKO-OPHEHTHPOBAHHBIX
KOMOUHAIMK Ha 3a71a4ax.
TIPAKTHKC [Mpaktuyeckoe 3ausaTue «I'eoMeTprUUECKHe KOMOMHAIIMN Ha TIPAKTHKEY 4
Pa3nen 8. [lepBoodpa3Has pyHKIMH, ee MPUMEHEHUE 12 OK 01 - OK 07
Tewma 8.1 Cooeparcanue yuebHo20 mamepuaia 1K 3.1 (OLI)
IepoobpasHas 3asaya 0 BOCTaHOBJIEHUH 3aKOHA JBUKEHMS 110 U3BECTHON CKOpOCTH. [IoHsATHE HHTErpTpOBaHUS.
$ynkiun. I[Ipasuia O3HakOMJICHHE C TIOHATHEM UHTErpaia u neppoodpasnoii s ¢pynkuuu y=f(x). Perenune 3anau Ha
HaXOKICHHA CBSI3b TIEPBOOOPA3HOM U €€ IPOM3BOIHON, BRIYHCICHHE TIEPBOOOPA3HOM IS TaHHON (YHKIIHH.
nepBOOOPa3HBIX Tabnuia Gpopmy A HaXoKACHHs TIEpBOOOPa3HBIX. M3yueHue npaBuiia BEIYUCICHHS

epBOOOpa3HOI

KomOununpoBanHoe 3aHATHE 2
Tema 8.2 [Tnomans Cooeporcanue yuebHo2o mamepuana
KPHBOJIMHEHHOM 3ajauu, IPUBOASIINE K MOHATUIO OMPEACIIEHHOTO HHTErpalia — O BBIUUCIEHUH TUIONIA/IN
Tpanenuu. PopMyna | xpuBoIMHEHHON TpANEH, O TIepeMeIleHHH TouKH. [IOHATHE OIpeIeleHHOr0 HHTErPaa.
Herorona — ®opmyna HiopToHa-JIeiiOHuma.
JleiiOnmma KomOnHupoBaHHOE 3aHSITHE 2
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Tema 8.3 Cooepoicanue yuebHo2o mamepuaia
Heonpenenennsrii u [TonsiTHE HEOMPEIETICHHOTO HHTETpaJIA.
ONpeesICHHbIN
pel KoMOunupoBanHoe 3aHsiTHe 2
UHTErpabl
Tema 8.4 Ilonsitue 06 | Codeporcanue yuebHo2o mamepuana
ONpEACICHHOM ['eomeTpuyeckuii CMBICH ONPEICICHHOTO UHTErpaia
MHTCTpaIC Kak KoMb6unupoBanHoe 3aHsiTHe 2
UIOIAAN
KPUBOJIMHEWHON
Tparnenun
Tema 8.5 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOH020 MOOYIis)
OrnpezeneHHbIi I'eomeTpuueckuit cMbIca onpeseneHHoro uurerpaia. @opmyna HrobTona-Jleitonua.
HHTCIPAJ B ZKM3HU Pemenue 3a1ay Ha MpUMEHEHHE UHTETPaJIa JUTsl BBIYUCICHUS (PU3MYECKUX BEIIMUMH U TUTOIIA I
[IpakTuueckoe 3ausaTHe «IIpunoxxeHus HHTErpaTbHOTO UCYUCICHUS 4
Pa3nen 9. Crenenn u kopHu. Ctenennasi pyHkuus 16 OK 01 - OK 05,
Tema 9.1 Cooeporcanue yuebrno2o mamepuana OK 07
o . - [IK 3.1 (OI1
CTeHe}vIHa’I GyHKUAA, | r1opgmie KOpHS 71-0if CTETICHH U3 IeHCTBUTENbHOTO urca. DyHkims y = K uX cBoHcTBa H (O
€€ CBOCTBA . .
rpaduku. CBOMCTBA KOPHS 1-OM CTENEHU
KomOunupoBaHHoOe 3aHsATHE 4
Tema 9.2 Cooeporcanue yuebrno2o mamepuana
Ipeobpasosanme [IpeoOpa3oBanne UppaOHaIbHBIX BHIPAKEHUS
BBIPAKEHU
PaKe ¢ KomOunupoBanHoe 3aHsTHE 4
KOPHSIMH 1-O1
CTENIEHU
Tema 9.3 Cooepoicanue yuebHoeo mamepuana
CBOMCTBA CTENEHN C | [JoHsiTHE CTEIICHH C JTFOOBIM PAIMOHAIBHBIM [TOKa3aTeeM. CTereHHbIe (DyHKIHH, HX CBOACTBA H
palMOHATIBHBIM U rpauKu
ACUCTBUTCIIEHBIM KomOuHMpOoBaHHOE 3aHATHE 2
NoKa3aTesiMU
Tema 9.4 Cooepoicanue yuebHo20 mamepuaia
Pemenne PaBHOCWJIBHOCTE UPPALIMOHATIBHBIX YPABHEHUN U HEPAaBEHCTB. MeToab!l ux peuieHus. Pemenue
UpPalMOHAIBHBIX HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
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ypaBHEHUH U
HEPaBEHCTB

KoMb6unupoBanHoe 3aHsiTHe

Tema 9.5 Crenenu u
KopHH. CTerneHHas

byHKIHS

Cooepoicanue yuebno2o mamepuaia

Omnpenenenue cTeneHHON QyHKIMU. VIcronp30BaHre €€ CBOMCTB MPHU PEIICHUH YPaBHEHUN U
HEPaBEHCTB

[IpakTnyeckoe 3ansaTue «CTeNeHU U KOPHU 2
Paznen 10. IToka3aTeabHasi pyHKIHSI 16 OK 01 - OK 05,
Tema 10.1 Cooepoicanue yuebHoeo mamepuana OK 07

= = I1IK 3.1 (OI1

ITokazarenbHast CreneHb ¢ MPOU3BOJIBLHBIM JICUCTBUTENBbHBIM MOKazaTeneM. OnpeneneHue nokasaTeabHON (OII)
yHKIms, e ¢byHKIMH, ee cBOICTBA M rpaduK. 3HAKOMCTBO C IPUMEHEHUEM TOKa3aTeIbHON QyHKIUH. Pemenne
CBOHCTBA MOKa3aTeIbHBIX YPaBHEHUH (DYHKIIMOHAIEHO-TPAPHUECKUM METOIOM

KomOuHMpOBaHHOE 3aHATHE 4
Tema 10.2 Cooepoicanue yuebHo20 mamepuana
Pemienue Pemenue nokasarenbHbIX YpaBHEHU METOJIOM YPABHUBAHUS [MOKA3ATENICH, METOJIOM BBEACHUSA
ITOKa3aTCIIBHBIX HOBOH NMepeMeHHOM, (yHKINOHATbHO-TpapUUECKIM METOJIOM. Pelienne nokasareiabHbIX
YPaBHCHUH U HEPABCHCTB
HCPaBCHCTB [Ipaxktnueckoe 3ansaTue «IlokazarenbHble ypaBHEHUS U HEPABEHCTBA» 8
Tema 10.3 Cooeporcanue yuebno2o mamepuana
Cucrembl Pemenue cuctem nokaszareiabHbIX YpaBHEHUN
TOKa3aTCIbHBIX KomOunupoBaHHoOe 3aHsTHE 4
ypaBHEHUI
Paznen 11. Jlorapugmsl. JJorapupmuyeckas GyHkuus 28 OK 01 - OK 05,
Tema 11.1 Cooepoicanue yuebHo20 Mmamepuaid OK 07

= = [IK 3.1 (OIT
Jlorapu¢m uncna. Jlorapudm uncna. JlecITUUHBINA 1 HATYpaIbHBIN JOrapugMmbl, YUCIIO € 3.1(0M)
JlecaTUuHbBIN U
. KoMOMHHUPOBAHHOE 3aHSATHE 4

HaTypaTbHBII
Jorapu@msbl, YUCIIO €
Tema 11.2 Cooeporcanue yuebHo2o mamepuana
CaoiicTsa CsoiicTBa norapu@mon. Onepanus JorapupMupoBaHus
JI0TapUPMOE. KomOuHMpoBaHHOE 3aHATHE 4
Onepanus i c T -~ — 5
JIOrapH(MHPOBAFHs pakThueckas padora «lIpaBuna neiictBuii ¢ norapupmamm»
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Tema 11.3

Cooepoicanue yuebHo2o mamepuaia

Jlorapugmuyeckas Jlorapudmuueckas GyHKIUSA U €€ CBOWCTBA
q)vaKHHﬂ uee KoMOunupoBanHoe 3aHsiTHe 4
CBOICTBA
Tema 11.4 Cooepoicanue yuebno2o mamepuaia
Pemenne [TonsTue norapudmuyeckoro ypaBHeHus. Onepanus moTeHIpoBaHus. Tpru OCHOBHBIX METOA
JIOrapupMUIECKIX peleHus JJorapu(pMUUIECKIX YpaBHEHU: (QYHKIIMOHATIBHO-TpapUUECKuil, METOI TOTCHIIMPOBAHUS,
YPaBHCHHII 1 METO/ BBEJICHUS HOBOM NiepeMeHHoM. JlorapudpMuueckre HepaBeHCTBA
HCPaBCHCTB KomOunupoBanHoe 3aHsTHE 8
Tema 11.5 Cooepoicanue yuebHo20 mamepuana
Cucrembl AJTOpUTM pelIeHHs CUCTEMbl ypaBHEHUI. PaBHOCHIIBHOCTH TOTapu(MUUECKUX YpaBHEHUH U
JorapupMHUUECKUX HEPaBEHCTB
YpaBHEHHIT KomOuHMpOBaHHOE 3aHATHE 2
Tema 11.6 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIaAOH020 MOOY/is)
Jlorapu¢mer B [Tpumenenue norapupma. Jlorapupmuueckas cnupaib B IPUPOJIE, €€ MaTeMaTUYECKHE CBOHCTBA
TPHPOAC M TCXHHIKE [TpakTryeckoe 3anatue «Jlorapu@msl B IPUPOJE U TEXHUKEN 4
Pa3nes 12. MHokecTBa. DjieMeHThI Teopuu rpagos 8 OK 01 - OK 07
Tema 12.1 Cooeporcanue yuebHo2o mamepuana
Mmuosxecrsa [Tonsitue MmuokectBa. [logmHoxkecTBO. Onepanyuy ¢ MHOXKECTBAMU
KoMOuHupoBaHHOE 3aHATHE 2
Tema 12.2 Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20 MOOY)
Omneparnyu ¢ Onepanuy ¢ MHOKECTBaMU. PellleHne npukiagHbIx 3a1a4
MHOKCECTBAMH [IpakTnueckoe 3ansaTue «Onepanny HaJ MHOKECTBAMU» 2
Tema 12.3 Cooepoicanue yuebHo20 mamepuana
I'pachsr [Tonsarue rpacda. Cs3HbIN Tpad, AepeBo, HUKI Ipad Ha MIIOCKOCTH
[IpakTuueckoe 3ausitue «I'padpn» 4
Paznen 13. DjeMeHTbI KOMOMHATOPUKH, CTATUCTHKYU U TEOPHH BEPOSITHOCTEHi 22 OK 01 - OK 05,
OK 07

Tema 13.1

OCHOBHBIE TIOHATUSA

Cooeporcanue yuebno2o mamepuaia

[lepecTanoBKH, pa3MelIEHUs, COUYETAHUS
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KOMOMHATOPHUKHU KomOuHMpoOBaHHOE 3aHATHE 4 I1K 3.1 (OI)

Tema 13.2 Cooepoicanue yuebHo20 mamepuana

Cobsrtne, CoBMeCTHBIC U1 HECOBMECTHBIE COOBITHSI. T€OpeMbl O BEPOSATHOCTH CYyMMbI COOBITHHN. Y CIIOBHAS

BEPOATHOCTD BEPOSITHOCTH. 3aBUCUMBIC U HE3aBHCUMBIE COOBITHS. TeopeMbl O BEpOATHOCTHU MPOU3BEICHHS

coObITHsA. CIIOKEHUE | coOBITHI

1 yMHOKCHIC KomOunupoBanHoe 3aHsiTHe 4

BEPOSITHOCTEN

Tema 13.3 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOH020 MOOYIIA)

BepositHocTh B OTtHocHUTeNbHAS YACTOTA COOBITHS, CBOMCTBO €€ yCTOWYNBOCTU. CTaTUCTUUYECKOE ONpeieTICHHE

PO eCcCHOHANBHBIX BEpPOATHOCTH. OLIEHKa BEPOSTHOCTU COOBITHS

3ajlatax [IpakTryeckoe 3anaTue «BeposTHOCTH B 3a1a4ax» 4

Tema 13.4 Cooepoicanue yuebHoeo mamepuana

I[HCKPfTHa’I Bunel cnydaiinbix BenuuuH. Onpenenenre IMCKpeTHON Cily4aiiHOM BETMYMHbBL. 3aKOH

Cily4JanHas BCIMYHUHA, | pacrpeaesieHUsl JUCKPETHOM Cily4ailHOU BenuuHbl. Ee uncinoBbie XapakTepuCTUKU

3aKOH €C KomOunupoBaHHoOe 3aHsTHE 4

pacripenienesus

Tema 13.5 Cooeporcanue yuebHo2o mamepuana 2

3anaun 5 Bapuarnuonnsiii psa. [Tonuron yactor u ructorpaMma. CTaTUCTUYECKUE XapaKTEPUCTUKU pala

MaTCMaTH4ICCKOU HaOJII0OJaeMBIX JaHHBIX

CTaTUCTHKA KomOuHMpoBaHHOE 3aHATHE

Tema 13.6 Ilpogheccuonanvho-opuenmuposannoe cooeprycanue (cooeprcanue nPUKIaAOH020 MOOYJis)

Cocrapyienne TabIuIl [lepBuuHas o0O6paboTka cTaTUCTUYECKUX JaHHBIX. ['paduyeckoe ux npexacrasieHue. Haxoxaenue

1 narpaMM Ha CPEeIHUX XapaKTePUCTUK, HAOIIOJAEMbIX JaHHBIX

IIPAKTHKE [IpakTudeckoe 3ansTHEe «OO0pabOTKA YUCIOBBIX JaHHBIX) 4

Pa3nes 14. YpaBHeHNsl 1 HEpaBeHCTBa 28 OK 01 - OK 07

Tema 14.1 Cooepoicanue yuebHo20 mamepuana 1K 3.1 (O

PaBHOCHIIEHOCTE PaBHOCHIIBHOCTE ypaBHEHUH U HepaBeHCTB. Onpeaenenns. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX

YpaBHEHUII 1 nepexoax B ypaBHEHHIX U HepaBeHCTBaX. OOIIMe METO/Ibl pelieH s ypaBHEHUI: epexo]] OT

HepaBeHcTB. O0mme paBeHCTBa (PYHKIIMI K PaBEHCTBY apI'yMEHTOB ISl MOHOTOHHBIX (DYHKIIMIA, METO/ pa3i0XKeHHs Ha

METOIBI PCIICHUA MHOYHUTEJIN, METO BBEICHHSI HOBOW MEPEeMEHHOM, (YHKIMOHATBHO-TpaQHUSCKUI METO
KomOunupoBanHoe 3aHsTHe 4

Tema 14.2

Cooeporcanue yuebHo2o mamepuania
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['papuaeckuii meron
pelIeHUs YpaBHEHUS,

OO011re MeToIbl pelIeHHs] HepaBeHCTB: NePeXo OT CPaBHEHUS 3HaUeHUN (PYHKIIMM K CpaBHEHHIO
3HAYeHUH apryMEHTOB JUISI MOHOTOHHBIX (DYHKIIHIA, METO/I MHTEPBAJIOB, (DYHKIIMOHAIEHO-

HEPABEHCTB rpaduueckuii Mmetoa. ['padudeckuii MeTo1 perieHus: ypaBHEHUI U HEPABESHCTB
KoMOuHMpoOBaHHOE 3aHATHE 4
Tema 14.3 Cooepoicanue yuebHo20 mamepuaid
YpaBHeHuUs 1 Omnpenenenue moayns. Packpeitie Moaysisi o onpeaenienuto. [Ipocreiime ypaBHeHUs U
HEPABCHCTBA C HEpaBEeHCTBa ¢ MO yJieM. [[puMeHeHne paBHOCUIIBHBIX MIEPEXO/I0B B OMIPEACIICHHBIX TUITAX
MOZYJIEM YPABHEHUI U HEPABEHCTB C MOAYJIEM
KoMOuHMpOBaHHOE 3aHATHE 4
Tema 14.4 Cooepoicanue yuebHoeo mamepuana
YpaBHEHUA U 3HakoMCTBO ¢ napamerpoMm. [Ipocreiine ypaBHEeHUs 1 HEPABEHCTBA C TapaMETPOM
HCpaBCHCTBa € KomMb6unnpoBanHoe 3aHsTHE 6
napameTpamu
Tewma 14.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue nPUKIaAOH020 MoOY/is)
Cocrasnenue 1 Pemenue TekcTOBBIX 33a4 MPOPECCUOHANIBHOIO COAEPKAHUS
eILEHHE
p ITpakTryeckoe 3aHATHE «3a7au NPO(HECCHOHAIBHOTO COAEPIKAHUS» 8
npodeccnoHaTbHBIX
3a/1a4 ¢ TOMOUIBIO
YPaBHEHUU
Tema 14.6 Cooeparcanue yuebHo2o mamepuaia
Pemenne 3anas. OO1me MeToIbI pelIeHNs ypaBHEHUH. Y paBHEHHS M HEPABEHCTBA C MOJYJIEM H C ITapaMeTpaMu
YpaBHEeHUs U v
[IpakTrueckoe 3ansarue «Pemenne ypaBHEHU 2
HEpaBEHCTBA
IIpomexyTouyHas aTTecTanus (IK3aMeH) 36
Bceero: 340
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3. YCJIOBUA PEAJIM3ALINA ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. s peanu3auMyd NPOrpaMMbl JMCUMILUIMHBI  JOJLKHBI  OBITH
NPeayCMOTPEHHBI CJeAYI0NIHe ClIeNUATbHbIE TOMEIeHUs:

Peanmuzamus mporpamMmbl  AUCIUIUIMHBI  TpeOyeT Haauyus ydeOHoro KaOuHeTa
MaTEMaTHKH.

O6opynoBanne yueOHOTO KaOWHETA:

- MOCAJI0YHBIC MECTAa M0 KOJUYECTBY O0YJIArOIIIXCS;

- pabouee MEeCTO MpeTnoaaBaTelis;

- KOMIUIEKT y4€OHO-HATrJISTHBIX TOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BHICOMATEPHAJIOB,;

- 3a/TaHMS JJIS1 KOHTPOJIBHBIX PadoT;

- Mpoe€CCUOHAIBHO OPUEHTHPOBAHHEIC 3a/IaHUS;

- MaTepHrajbl dK3aMeHa.

TexHudeckue cpeacTBa O0yUCHHS:
-IIePCOHAILHBIN KOMITBIOTEP C JTUIICH3UOHHBIM ITPOrPaMMHBIM 00eCIICUCHUEM;
-IIPOEKTOP C IKPAHOM.

3.2. UudopmanmonHoe odecriedeHne 00yueHust

OcHo8Hble UCTMOYHUKU.

1) Anrebpa M Havajga MaTeMaTHYECKOro aHajiu3a. Maremaruka: aireOpa ¥ Hauaya
MaTeMaTHYeCKOro aHanuza, reomerpus. 10-11 xi.: yueb. mas oOmieodpa3oBar.
opr.: 6a30Bbii u yrinyoneH. ypoau / III. A. Anumos, FO. M. Konsrun, M. B.
TkaueBa u Ap. - 9-¢ u3a. - M.: [Ipocsemenue, 2018. - 463 c.

2) boromosioB, H. B. Maremaruka : y4eOHHMK JJIs CpEIHEr0 MpOoQeCCHOHATBHOTO
obpazosanust / H. B. boromonos, I1. U. Camoiinenko. — 6-e uza., mepepad. u
non. — Mocksa : U3gatensctBo FOpaitt, 2025. — 400 c. TekcT : 37eKTpOHHBIN.

3) boromonos, H. B. Ilpaktuueckue 3aHATHS MO MaTeMaTUKE : YYEOHHK IS

cpeaHero npodeccruoHanbHoro oopaszosanus / H. B. boromonos. — 1l-e u3n.,
nepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2025. — 571 c. Teker :
AIIEKTPOHHBIN.

4) T'eomerpust. Maremartuka: anreOpa W Hadaja MaTEMaTHYECKOTO aHaju3a,
reomerpus. 10-11 xn. [Tekcr] : yue6. mns oOmieoOpaszoBar. opr. :06a30BbIA U
yriyonéansiit ypoBuu / JI. C. AtanecsH [u ap.]. - 5-e uza.- M. : IIpocBenienue,
2018. - 256 c.

5) Knénos, Aunekcannp BukropoBuu. Maremaruka. KpaTtkuit Kypc Jnekuuii u
MpakTUYEeCKUe 3adaHus : ydeOHoe mocobOue / ydeOHoe mocobue. - CaHKT-
[TetepOypr ; Mocksa ; Kpacunonap : Jlans, 2023. - 138 c.

Jlononnumenvnas iumepamypa:
1) KynukoBa, H. A. COOpHHMK 3a/la4 CTYJACHYECCKHX OJIMMIIMAJ MO0 MAaTeMaTHKE :
cOopHuK 33134 ¢ ykazanusmu u pemenusmu / H. A. Kynukoa, O. B. ®azeesa.



— Camapa : CamMapckuil TOCYJapCTBEHHBIM TexHUUYeCKUil yHuBepcuter, IbC
ACB, 2019. — 85 €. — TekcT : 31eKTpOHHBIH.

2) Bapsenos, C. A. MareMaTuka : CylepTPEHUHT IS TOATOTOBKU K TECTUPOBAHUIO
u sk3ameny / C. A. bapBenoB. — Mumuck : Terpamur, 2018. — 112 c. Tekcr :
AIEKTPOHHBIN.

3) Maremaruka : yueoHOe mocodue / H. b. Kapbaunnckas, E. C. Jlebenera, E. E.
Xapuronosa, M. M. Uepnenos ; nox penakuuend M. M. UepnenoB. — Mocksa :
Pocculickuii rocyjapcTBEHHBIN yHUBEpcUuTeT npaBocyaus, 2015. — 342 c. Tekcr
. DJIEKTPOHHBIN.

4) MareMaTrKa B IpUMepax U 3ajaadax : yueOHoe mocodue / JI. . Maiicens, B. D.
KaBuepunk, M. FO. MankeBuu [u 1p.] ; nox pemakumei JI. M. Maiicenu. —
MuHck : Beimidmas mikosa, 2022, — 456 ¢. TekcT : 371eKTpOHHBIA.

5) Ilepenbman, . U. 3anumatensHas anredpa / 5. W. Ilepenbman. — Mocksa :
N3parenscTBo HOpaiit, 2025. — 193 c. TekcrT : 31eKTpOHHBIN.
6) Ilepenbman, S. . 3anumarensHas reomerpus / 5. U. Ilepeapman. — Mockga :

N3narenscTBo HOpaiit, 2025. — 264 c. TekcT : 31eKTpOHHBIN.
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOBPA3OBATEJIBHON JUCIUIIINHBI

KonTponb U oIleHKa pe3ylbTaTOB OCBOCHMS OOIIe00pa30BaTeIbHONW AUCHHUIUIMHBI PACKPBIBAIOTCS dYepe3 AMCHUILIMHAPHBIC
pe3yabTaThl, HallpapJieHHbIE Ha (opMHUpOBaHHE OOMIMX U MPO(ECCHOHANBHBIX KOMIIETEHIIUH MO pa3/iesiaM U TeMaM COJIep KaHus

y4eOHOro Marepuana

Oob6masi/mpodeccunonanbHas
KOMIIeTeHIIUS

Pa3nen/Tema

Tun oneHOYHBIX
MEpPONPUATHH

OK 01. Bribupats criocoObl
pelIeHus 3a1a4q
po¢eCcCHOHATBHON
JCSITeTbHOCTH
MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTCKCTaM

P1, Temal.l, 1.2,1.311-0/c, 1.4 1I-0/c,1.5,1.6

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c

P 3, Tems! 3.1, 3.2, 3.3 [1-0/c

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P5, Temsr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c

P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 I1-0/c

P 12, Temsr 12.1, 12.2 I1-0/c, 12.3

P 13, Temnr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 I1-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

TectupoBanue

Y cTHBIM o1poc
MareMaTu4ecKui JUKTaHT
NunuBunyansHas
CaMOCTOSITeJIbHAs paboTa
[IpencraBnenue pe3ybTaToOB
IPaKTUYECKUX padOT
3amura TBOpUYECKUX padboT
3ammTa UHAUBUIYaTbHbIX
MIPOEKTOB

Kontponbhas paborta
Breimonxnenue
DK3aMEHaIlMOHHBIX 3aJaHUH

OK 02. Ucmionp30BaTh
COBPEMEHHBIE CPEJICTBA
IIOMCKA, aHAJIN3a U
UHTEpIpeTau

P1, Temal.l, 1.2,1.311-0/c, 1.4 I1-0/c,1.5,1.6

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,

TectupoBanue

Y CTHBIN OITPOC
MaremaTudeckuii JUKTaHT
NupuBunyanbHas




uHopMau u
MH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHHMS 32,124
npodecCHOHATTEHON
TESITeTTHHOCTH

4.11

P5, Temrsr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c, 7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 II-o/c
P12, Temsr 12.1, 12.2 I1-o0/c, 12.3

P 13, Temnr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 I1-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14 5 T1-o/c, 14.6

caMocCTosITeNIbHas paboTa
[IpencraBienue pe3ynbTaToB
MPaKTHYECKUX padboT
3amuTa TBOPUYECKUX padoT
3anuyTa MHAUBUAYAJIbHBIX
MIPOEKTOB

KoHntposnbHas padorta
Brmmonnenne
9K3aMCEHAIIMOHHBIX 3aJaHUM

OK 03. [InanupoBath u
peann30BbIBaTH COOCTBEHHOE
podeCCUOHAIEHOE U
JMYHOCTHOE pa3BUTHE,
MPEANPUHUMATETHCKY IO
JeSITeTbHOCTD B
npodeccruonanbHoM cdepe,
MCIIOJIb30BaTh 3HAHUS TIO
(rMHaHCOBOM IPAMOTHOCTH B
Pa3IUYHBIX KU3HCHHBIX
CUTYaITUIX

P1,Temal.l, 1.2,1.311-0/c, 1.4 I1-0/c, 1.5, 1.6

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P5, Temsr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c

P7 Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P9, Temsr 9.1, 9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 I1-o/c

P 12, Temsr 12.1, 12.2 I1-0/c, 12.3

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 I1-o/c

TectupoBanue

YcTHBIM onpoc
MaremMaTu4eCcKUM JUKTAHT
NupuBuayansHas
CaMOCTOSITENIbHAs paboTa
[IpencraBiienue pe3ynbTaToB
MPAKTUIECKUX PabOT
3amura TBOpUYECKUX padboT
3ammTa MHIUBUIYaTbHbIX
MIPOCKTOB

KoHnTtposnbHas pabota
Breimonxaenue
9K3aMEHaIlMOHHBIX 3aJaHui
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P 14, Tems1 14.1, 14.2, 14.3, 14.4, 14,5 I1-0/c, 14.6

OK 04. DddextuBHO
B3aWMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHUBE U
KOMaHJ1e

P1, Temal.l, 1.2,1.311-0/c, 1.4 I1-0/c,1.5,1.6

P2, Temrr 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c

P 3, Temnr 3.1, 3.2, 3.3 [1-0/c

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o/c, 4.8,4.9,4.10,
4.11

P5, Temrsr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c, 7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 I1-o/c

P 12, Temsr 12.1, 12.2 I1-0/c, 12.3

P 13, Temnr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 I1-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14 5 T1-o/c, 14.6

TectupoBanue

Y CTHBIN OIpOC
MaremaTu4eCcKuii TUKTaHT
NunuBunyansHas
camocTosTelIbHas paboTa
[IpencraBneHne pe3ybTaToB
MPAKTUYECKUX paboT
3amura TBOPUYECKHUX padoT
3ammTa MHAUBUAYaTbHBIX
MIPOEKTOB

Kontponbnas pabota
Breimonxnenue
DK3aMEHaIlMOHHBIX 3aJJaHUMN

OK 05. OcyiecTBasTh
YCTHYIO M TUCbMEHHYTO
KOMMYHUKAITUIO Ha
rOCyJIapCTBEHHOM SI3bIKE
Poccutickon ®@enepannu ¢
y4€TOM 0COOEHHOCTEH
COIMAITBHOTO U KYJIETYPHOTO
KOHTEKCTa

P1, Temal.l, 1.2,1.311-0/c, 1.4 I1-0/c,1.5,1.6

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c

P 3, Temsr 3.1, 3.2, 3.3 [1-0o/c

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,4.9, 4.10,
4.11

P5, Temsr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
IT-o/c

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c, 7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

TectupoBanue

YcTHBIM onpoc
MaremMaTu4eCcKuM JUKTaHT
NuauBuayanbHas
caMocCTosITeNIbHAas paboTa
[IpencrasiieHne pe3ynbTaToB
MPaKTUYECKUX padboT
3amura TBOPUECKHUX padoT
3aluTa UHANBUIYAIbHBIX
IIPOEKTOB

KoHnTtponbsHas padora
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P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 II-o/c
P12, Temsr 12.1, 12.2 I1-o0/c, 12.3

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 I1-o/c
P 14, Temn1 14.1, 14.2, 14.3, 14.4, 14 5 I1-o/c, 14.6

Breimonaenue
JK3aMEHAIIMOHHBIX 3aJaHUN

OK 06. ITposBAsTH
IPaXKIaHCKO-
MaTPUOTUYECKYIO MMO3UIUIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MTOBEJICHHUE Ha
OCHOBE TPAIULIMOHHBIX
00111e4YeT0BEUECKIX
LICHHOCTEM, B TOM YHCJIE C
Y4ETOM TapMOHU3ALNH
MEKHALMOHAJbHBIX U
MEKPEITUTUO3HBIX
OTHOILIEHUH, IPUMEHSITh
CTaHJapThI
AHTUKOPPYILIUOHHOTO
MOBEJICHUS

P1, Temal.l, 1.2,1.311-0/c, 1.4 I1-0/c,1.5,1.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c, 7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P 14, Temn1 14.1, 14.2, 14.3, 14.4, 14 5 T1-o/c, 14.6

TectupoBanue

YcTHBIM onpoc
MareMaTudecKuii TMKTaHT
NunuBunyansHas
caMOCTOsTeNIbHas padboTa
[IpencraBnenue pe3ybTaToB
PaKTUYECKUX padboT
3amura TBOPUYECKHUX padoT
3amnmTa UHAUBUAYATbHBIX
IIPOEKTOB

Kontponbnas pabota
Bremonnenue
9K3aMCHAIIMOHHBIX 3aJaHUI

OK 07. ConericTBoBaTh
COXPaHEHUIO OKPYKaroLen
CpelIbl, pecypcocOepeKeHuIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KJINMATa,
OPUHIIUIIBI OEPEHKITUBOTO
IPOU3BOJICTBA, Y)PEKTUBHO
JNEUCTBOBATH B

P1 Temal.l, 1.2,1.311-0/c, 1.4 1I-0/c,1.5,1.6

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c

P4, Tems14.1,4.2,4.3,4.4,45,4.6,4.711-0o/c, 4.8, 4.9, 4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
IT-o/c

TectupoBanue

YcTHBIM onpoc
MaremMaTu4eCcKuM JUKTaHT
NunuBunyanpHas
caMocCTosITeNIbHAas paboTa
[IpencraBnenue pe3yibTaToB
MPaKTUYECKUX padboT
3aiuTa TBOpUECKUX paboT
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tIpeSBLI‘-IaI\/'IHI)IX CUTyanusax

P7,Temrr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 I1T-0/c, 11.4, 11.5, 11.6 I1-o/c
P12, Temsr 12.1, 12.2 I1-0/c, 12.3

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, 13.6 I1-o/c

P 14, Temsr1 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

3alyTa HIUBUYyaIbHBIX
MIPOEKTOB

KonTtpomarsHas padota
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHUMN

ITIK

P1, Temsr 1.1, 1.2, 1.4 I1-0/c, 1.5, 1.6

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c

P4, Temn1 4.4, 4.5, 4.6, 4.7 I1-o/c

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c, 7.11,7.12,7.13,7.14, 7.15, 7.16

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c

P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3

P11, Temsr 11.1, 11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 I1-o/c

P 13, Temnr 13.1, 13.2, 13.3 I1-0/c, 13.4, 13.5, 13.6 I1-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14 5 T1-o/c, 14.6

TectupoBanue

YcTHBIN Onpoc
MareMaTu4ecKui TUKTaHT
NunuBuayanbHas
CaMOCTOSITeJIbHAs paboTa
[IpencraBnenue pe3ybTaToOB
IPaKTUYECKUX padOT
3amura TBOpUECKUX paboT
3ammTa UHAUBHUIYaIbHbIX
MIPOEKTOB

KonTtponbsHas paborta
Breimonxnenue
DK3aMEHaIlMOHHBIX 3aJaHUH
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