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1. DACIIOPT ITIPOI'PAMMEI YUEBHOH JRCIHAILIMHEBI
MATEMATHKA

1.1 Ods1acTs NpEMeHeHHd NPorpaMMbl

[IporpamMa yueOHOM AUCIUIIIHHEEL [IpeHasHadeHa A/ peali3aluy ToCyAapCTBEHHBIX TpeOoBanuH K
MHHHMYMY COZEpPXaHMs K YPOBHIO IOATOTOBKH BBIILYCKHHKOB IT0 cnenpansHocTH 25.02.01 « Texanueckas
SKCILIyaTallis TeTaTeNbHBIX allllapaToB W JBHTATeIeH»
1.2 MecTo AuCUMILUIMHEI B CTPYKTYPE 0CHOBHOI npodeccuona bHOM 00pazoBaTebHOM
nporpamMmbl:  ydebHas  aucumimmHa — «MareMaTtukay — sBiageTcs  OOSA3ATENBHOM  YAaCTBIO

obLuenpodecCHOHANBHOTO LHKIA 00pa30BaTENbHOH [IPOTrpaMMBIL.

1.3 lenn u 3agaun ydeGHOH JUCUMILVIMHBI — TPeOOBAHMS K Pe3yJILTATAM OCBOECHHS AHCUHIUIHHLI
B pesynbTaTe OCBOCHHS AUCIHIIIMEE] 00yJarOmuics XOMKEH YMETh:
® pelIaTh MPHKIATHEIE 3aayy B 001acTH npodecCHOHANBHOIM MeATeIBHOCTH
3HATH:
* 3HAYEH¥E MATEMATHKH B NPOdECCHOHANBHOM NeaTeNbHOCTH U pu ocBoenuu IITICC3;

® OCHOBHEIE MATEMATHYECKHE METOHBI PEUICHHS NPHKIaZHBIX 3a7ad B oOJacTH mpodeccHoHansHOM
JeSATeNEHOCTH;

e OCHOBHEIE IIOHATHS H METOABl MaTeMaTHUECKOTO aHalii3a, OUCKPETHOM MaTeMaTHKH, JIMHEHHOU
anreOpHl, TEOPHH KOMIUIEKCHBIX YHCEN, TCOPHH BEPOSTHOCTEH H MaTEMAaTHIECKOM CTATHCTHKHY,

® OCHOBBI HHTETPATLHOIO H AuEpEeHINANbHOIO HCUHCICHHS.

BplycKHHK, OCBOMBIIMI 00pasoBare/lbHYyI0 OpOrpaMMy, AOJNKeH o0061agaTs CleAyiouMu
ODIMMM KOMIIeTECHIIHAME:

OK 01. Beibupats criocoObl penieHus 3amad npodecCHOHANBHOH HeATeNbHOCTH NPHMEHHTEIBHO K
pasIHYHEIM KOHTEKCTaM;

OK 02. Hcrons3oBaTh COBpEMEHHBIE CpPEACTBA MOMCKA, aHANW3a H HHTEPIpETAlnH HHQOpMALHH H
HHQOPMAIHOHHEIE TEXHOIOIMH JUIS BEIIOTHEHHS 321084 IPOGeCCHOHATBHON AeSTeTbHOCTH,

OK 03. IInanupoBars B peamu30BLIBATH COOCTBEHHOE MPOECCHOHAIBHOS H NMYHOCTHOE PA3BHUTHE,
IPEANPUHUMATENBCKYIO AESTENFHOCTE B TPOQECCHOHANBHOM cdepe, HCIIONB30BATh 3HAHKS [0 NIPABOBOM U
¢uHaHCOROH IPAMOTHOCTH B PA3/IHUHEIX KUSHEHHBIX CHTYAIHIX,

ITK 2.4. Becti TeXHMYECKYIO JOKYMEHTAHIO IT0 TEXHHUECKOH SKCILIyaTalliK NeTaTENbHEIX
annapaToB ¥ JBUraTesieil.

1.4. PexomeHnayemMoe KOJTHYECTBO YACOB HA OCBOEHHME YUeOHOH AN CHUIIINHBI:

MaxcuManbHOM 00sEM yuebHOM AUCHMIUTHHEL — 232 YacoB, B TOM YHCHe:

NpaKTHyeckye 3aHaThd — 140 yacos.



2. CTpykTYpAa U cofep:kaHHue yIeOHOH AHCUMIIHHBI
2.1 MecTo MMCIMIIHHLI B CTPYKTYpe 00paszoBaTeabHoi nporpammer CI1O

Ob6meobpaszoparensHas  gucumnngHa  «Maremarnka» — spngercs  o0sg3aTelBHOH — YacTBEO
obineobpazoBaTeNbHOrO [WKiIa oOpa3oBaTenbHOM Iporpammel B cooTeercTBHM ¢  OPI'OC 1o
CIIEIHANBHOCTSIM:

25.02.01. «Texmuyeckas IKCIIYATANUA JIETATEJHHEIX ANNMAPATOB H ABUraTeaein:

2.2. Ilemn ocBoeHud y4eOHOH JucHHILIHABI «MaTemMaruka:

Ocpocume comepxanust ydeOHOH jmucnwmmasl  «Matematukay ofecleuynBaeT HOCTHIKEHHE
KypcaHTaMH cleAyIOIMUX LeIeH:
JIHYHOCTHBIX
o chOpPMHPOBAHHOCTH [IPEACTABICHHIT O MaTeMaTHKE KaK YHHBEPCAIBHOM S3BIKE
HAYKH, CPESACTBE MOJACIHPOBAHHIA SABICHHH U [IPOLIECCOB, HAGAX H METOJAX MATEMATHKH;
® IIOHHMaHHE 3HAYHMOCTH MAaTEMATHKH JUIsl HAYIHO-TEXHHYECKOTO IIporpecca,
chOpPMHPOBAHHOCTH OTHOIUSHHS K MATEMATUKE KaK K 9acTH oOIIeUeNIoBeYeCcKoH
KYABTYPEI depe3 3HAKOMCTBO ¢ HCTOPHEH pa3BUTHA MaTeMaTHKH, SBOJIOIUEH
MaTeMAaTHIECKHX HICH;
® pasBUTHE JIOTHYECKOT'O MBIIINEHHS, IIPOCTPAHCTBEHHOTO BOOOPAKEHHS, AITOPHTMHYECKON
KYJBTYPbI, KpHTHYHOCTH MBIIIECHHS Ha YPOBHE, HEODXOMMMOM UL
Oynywe# npodeccHOHaNBHOH AEATENBHOCTH, UL IPOOINKEHHS 00pa3oBaHus U
caMo00pa30BaHHU;
e OBJIafEHHE MATEMATHYECKUMH 3HAHMIMH H YMEHHAMM, HeOOXOOUMBIMH B IIOBCEIHEBHOM MKH3HH,
I OCBOGHHS CMEXHEBIX €CTECTREHHO-HAYUHBIX NHMCHHIUIMH H JHUCIHIUIHE TPOQECCHOHAILHOTO
LHKIA, I TOMydeHHsd o0pa3oBaHHA B 00JacTAX, He TpeOYIOIHX YIIyOJeHHOH MareMaTHdYecKoit
IIONTOTOBKH;
¢ TOTOBHOCTE H CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaM000pazoBaHHuIo,
Ha MPOTSDKEHUH BCCH JKM3HH; CO3HATENBHOE OTHOIIEHHE K HENPEPHIBHOMY OOPa3’0BaHHIO KK YCIOBHIO
YCHEITHOM IpoeCCHOHANBHOM K 00IeCTBEHHOM JesTeIBHOCTH;
¢ TOTOBHOCTE H CIOCOOHOCTH K CaMOCTOSTENLHONH TBOPYECKOM H OTBETCTBEHHOM NEATENEHOCTH;
®* TOTOBHOCTH K KOJDIEKTHBHOH paboTe, COTpYNHHYECTBY CO CBEPCTHHKAMH B O0Opa3OBATENLHOI,
00IIEeCTREHHO NIOAIE3HOH, YIeOHO-HCCIIeNOBATENLCKOMH, IPOEKTHOM U APYTHX BHIAX NEATENEHOCTH;
® OTHOIIEHHE K Npo(hecCHOHANBHON AEATENEHOCTH KaK BOMOXHOCTH YUACTUS B PelleSMH JHYHBIX,
00IIECTBEHHEIX, FOCY JaPCTBEHHBIX, OOINEHAMOHANEHEIX HPOOJIEM; MEeTalIPEAMETHEIX;
® YMEHHE CaMOCTOATENLHO ONPENeISITh LENH NeITeILHOCTH H COCTABIIATE ILIAHEI
JIEATENEHOCTH; CAMOCTOSTENFHO OCYIIECTBIATH, KOHTPONHMPOBATh H KOPPEKTHPOBATSH JEATEIHHOCTS;
HCITONIB30BATE BCE BOSMOXKHEIE PECYPCHI IS JOCTIKEHHS
TIOCTABIICHHBIX el U peamu3alliy INIaHOB JeSTeIbHOCTH; BEIOHPATE YCIIELIHbIS
CTPATCTHH B PARMHYHBIX CHTYAITHIX;
® yMEHHE IPONYKTHBHO 0OMIATECA H B3aHMOJEHCTBOBATE B IPOLECCE COBMECTHOMN
HEATENBHOCTH, YYHTHIBATh IO3HUHH JPYTHX YY4CTHUKOR JHEATENHHOCTH, 3((hEKTHBHO paspelnarh
KOH(IIHUKTEHI;
® BI3/ICHHE HaBLIKAMHU I03HABATENBHOH, y9e0H0-HCCIe10BaTENhCKOH H IPOSKTHON
JeATeNbHOCTH, HABBIKAMK pa3perzeHus npodiieM; cirocoOHOCTE U FOTOBHOCTD K
CaMOCTOSTENHFHOMY IIOHCKY METONIOB PEIeHMS IIPAKTHISCKHX 3a10ay, [IPHMEHEHHIO
Pa3THYHBIX METOLOB [IO3HAHNU;
¢ TOTOBHOCTE H CIIOCOOHOCTB K CaMOCTOATENBHOH HHOOPMAIIHOHHO-TI03HABATENEHOM
JeATeNFHOCTH, BKIIOYAs YMEHHE OPHEHTHPOBATHECH B PA3MUHBIX MCTOYHHKAX WH(GOPMALMH, KPUTHIECKH
OIICHHUBATH ¥ HETEPIPETHPOBATH HHOOPMAIIHIO, IIOTYyYAEMYIO H3 PA3IHYHBIX MCTOUHHKOB;



e BIAJcHHE A3BIKOBEIMHU CPEJCTBAMH: YMEHHE ACHO, JIOTUYHO H TOYHO M37Iararhb
CBOIO TOUKY 3pEHHS, HCTIOIB30BaTh afCKBATHEIC A3LIKOBEIE CPENICTBE;

e BJaJEHHE HABBIKAMH IIO3HABATENBHOH pedIeKCHH Kak OCO3HaHHSA COBEPINAEMBIX JCHCTBHH H
MBICIHTENBHBIX MPOLECCOB, WX Pe3yNbTaTOB M OCHOBAHHH, IpaHHIl CBOEIO 3HAHHMA M HE3HAHMA,
HOBEIX MO3HABATENHHEIX 3a7a4d U CPEICTB I UX JOCTHXEHHS,

e [eeyCTPEeMIICHHOCTH B HOMCKAX M IPHHATHH pelleHHH, Co00pasHTeIEHOCT H

HHTYMUMS, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX IIPEACTABIEHH; CHOCOOHOCTE BOCIPHHMMATE KpacoTy H
rapMOHHIO MHpa;
npexMeTHBIX
e chopMHPOBAHHOCTD IIPENCTABIECHHH O MaTEMAaTHKE KaK YaCTH MHPOBOH KyJIbTypBI
H MECTa MATEMATHKH B COBPEMEHHOH IMBHITU3AIHHE, CII0co0ax ONHUCaHus SBIeHAN
pEeaIpHOro MUpa Ha MaTeMaTHIECKOM A3BIKE;

e CcQOPMHPOBAHHOCTH IPEACTABJEHUH# © MaTeMaTHYeCKHX IIOHATHAX KaKk  BaxHeHImmx
MAaTEMaTHYECKIX MOJEIIX, NMO3BOJIONUX ONMCHBATh M M3Y4aTh PasHble IPOLECCH! M SBICHHS;
TIOHMMaHHE BOZMOXKHOCTH aKCHOMATHIECKOTO IIOCTPOCHUA MaTeMaTHUeCKHX TEOpuii;

® BIAJCHAC METOJaMH AOKA3ATECNLCTB M AlTOPHIMOB PEIICHHMA, YMEHHE HX IPUMEHSTH, NPOBOJMTE
JIOKa3aTEeNbHbIC PAcCyKACHNS B XOJE PEIICHHA 3a1aY;

e BlaJicHUe CTAaHAAPTHHIME IPHEMaMH PEIICHUS pallHOHANBHBIX H HPPAITHOHAIBHEIX,

IIOKa3aTeNbHEIX, CTEIIeHHBIX, TPHTOHOMETPHYCCKUX ypaBHEHHH H HEPAaBEHCTB, HX CHCTEM; UCTIONB30BaHHE
TOTOBBIX KOMIIBIOTEPHBIX IIpOrpaMM, B TOM HHCHE I [TOMCKA HyTH PeINeHHs ¥ HIUTOCTPAlHH peIucHYs
ypaBHeHHi ¥ HEPaBEHCTB;

e chopMHEPOBAHHOCTS IpEACTaBNeEHH 00 OCHOBHBIX IIOHATHAX MATEMATHYECKOTO

aHanM3a M WX CBOMCTRaxX, BNafieHHe yYMEHHEM XapaKTepH30BaTh NOBeJleHHWe (DYHKUHi, MCIONB30BaHUE
[IOTyYeHHBIX 3HAHHH J{Is ONIMCAHHS H aHANH3a PEealbHBIX 3aBHCHMOCTEH;

® BJAJCHNC OCHOBHBEIMH IOHATHAMH O INIOCKHX K IPOCTPAHCTBEHHBIX FEOMETPHYCCKUX {(Hrypax, ux
OCHOBHBIX CBOMCTRAX;

o chopMHPOBAHHOCTE YMEHHA PACIIO3HABATH I'€OMETPHYCCKHE (PUIYPHI Ha YepTexax, MOASISX H B
peansHOM MEpE; IPUMEHEHHE H3YYCHHBIX CBOMCTB reoMeTpHYecKuX Guryp i GopMylr Ans pelneHHs
reOMeTPHYECKUX 3314 U 33724 C IPAKTHYCCKUM COMICPKAHUEM;

o chopMHPOBAHHOCTE NMPECTABIEHH I O IpoLieccax M ABIEHHIX, HMEIOIIMX BEPOATHOCTHBIN XapaKrep,
CTATHCTHYECKHX 3aKOHOMEPHOCTAX B PEalbHOM MHPE,

OCHOBHEIX IIOHSATHAX 3JIEMCHTAPHOH TCODHH BEPOSTHOCTEH; YMEHUH HaXOHNHTEH M OLEHHBATh BEPOATHOCTH
HacTYIUIEHHS COOBITHH B IPOCTEHIINX NPaKTHUECKHX CHTYallMsAX ¥ OCHOBHBIC XapaKTEPHCTHKH CIIyIaiHbIX
BEJIHYNH;

® RBIajleHHe HABHIKAMH HCIIONB30BaHH TOTOBRIX KOMIBIOTEPHEIX IIPOrpaMM HpK

pEeleHHH 3a1a4.
IIpeaMeTHBIE Pe3yNBTATEl OCBOCHHA y4eOHOH aucrmmumuel «MaTeMaTHKay YTOUHAIOTCS B paGoumx
gporpaMMax Ha oOCHoBe IlpumepHO# OCHOBHOH 00pa30oBaTeNBHON NIPOTPaMMEI CPEHHEro OOIIEro

o0pazoBaHHs ¢ y4éroM mpoduia IpodecCHOHANBFHOTO O0pa30RaHHA, OCBAHBAEMOM CIIEIHAILHOCTH
IYICC3.



2.3. O0sem QucHuOMMLL M BEABI y4e0HOH paGoThl

ba3oBrlii ypoBeHb
Bnj yuebnoi padorsl

O0bem 00pazoBaTeIbHOH NPOFPAMMEI AHCIHILIHHBI 232
1. OcHOBHOE coiep:kaHHe 232
BT, 4.
TeopeTHuecKoe obyueHue 92
OPaKTHYCCKHE 3aHATHS 140
2. IlpojeccnonaasHo OpHEHTHPOBAHHOE COfePKaHHe (CONePKAHHE
NPHKJIAAHOr0 MONYJIs)
B T. 4.
TeopeTHYeckoe odyueHme 6
[IPaKTHYECKHE 3aHATHSA 2

IpoMexyTouHasn aTrecTanus (3K3aMeH)




3. TemaTuyeckuil IJIaH U coepKaHne yIeOHON AUCHHILIMHDI

HanmMeHnopaHHe pa3/ieJioB Copep:xaHne yueOHOro MaTepuaJja (0CHOBHOE H IIPO{heCCHOHAIBLHO- O6nem DopmupyemMbIC
H TeM OPHEHTHPOBAHHOE), JA00PATOPHBIEC ¥ NPAKTHIECKAE 3AHATHS, IPUKIATHOR JACOB KOMIIeTeHIINU
MOAYJIL (IPH HAJTHYIHM)
1 2 3 4
OcCHOBHOE COeKaHue
Pazpnen 1. llopTopenne 2 OK-01, OK-02,
Kypca MaTeMaTHKH OK-3,TIK 2.4
OCHOBHOH IIKOJIBI
Tema 1.1. Llens u 3amagn Conepxanne yaeOHOro Marepuana
LAl PR ———————————————— ¢ aNBHOH BCE, i
Hs UK bH eBHOH
CTETAANEHOCTH ™M T podeccHon oif ¥ B IOBCEAHEBHO
JIesTEeNEHOCTH. 5
KoMmOHHHpOBaHHOE 3aHATHE
Paznen 2. CreneHH H 16 OK-01, OK-02,
KopHH. CTenenHasn OK-03,IIK 2.4
byHKIus
Tema 2.1 Conmepxanne yyebHoro Mmarepuana
Crenennas KIHS, eé - =
cnoliCTEa bymxuas, TToHATHS KOPHA n-off cTenenH M3 AckicTauTensHoro uncna. ynknus y = Vx mx
cpoiicTea 1 rpadukn. CBoficTBa KOPHSI N-0¥ CTEHEHH. 4
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.2 Conepxanne yueOHOro Marepuana
IIpe HHE =
P 061}3‘30? a IIpeobpasoBanre HppaUHOHATLHBIX BRIPAXKCHUIA
BBIPAXKEHHH C KODHSAMH N~
" IIpaxrugeckoe 3anarue Nel, Ne 2
Ol cTeneHu 4
Tema 2.3 Copepxanue yyeOHOro Mareprana
Ceofictsa crenenn ¢ [TorsATHE CTENEHH ¢ JFOOBIM palHOHANBHEIM II0KasaTejeM. CTeneHHble QyHKINH, UX
PatHOHAIEHBIMHI CcBOfICTBA M TpaduKH 5
[IpaxTrueckoe 3anarue Ne 3
Tema 2.4 Conepxanue yueOHOro MaTepuaia
Pemenne uppamosatbHBIX
YpaBHEHHIi HEPABEHCTB PaBHOCHIBHOCTS HPpaNMOHANBHEIX YPaBHEHHH U HEpaBEHCTB. MeTO bl MX pelICHHS.
Pemenne HppalMoOHANbEBIX YPAaBHEHHNH U HEPaBEHCTR. 4

ITpaxTraeckoe 3agatue Ne 4, Ne 5




Tema 2.5 Cozepxanue yueOHOro MaTepyaia

CreneHu ¥ KOpHH. — — —

Crenensas dyses Onpenenei{xe crenennod QyHkuME. Mcrions3oraHue e€ cBONCTR NP PEIICHHU
YpaBHEHHH W HEpaBEHCTB. )
Kontpomsras pabota

Pazpen 3. 18

TlokazaTenbHas GyHKUHAIT

Tema 3.1 Conepxanne yae0HOro Mareprana OK-01, OK-02,

1—{() KasaicibHad Gy, Crenens ¢ MPOU3BONIBHEIM ASHCTBHTENLHEM MoKazaTeneM. OnpeneneHune OK-03, IIK 2.4

e coucTsa IOKazaTenbHOH QYHKINY, eé cBOMCTBA ¥ rpadHK. 3HAKOMCTBO ¢ IpHMEHEHHEM
nokasarenbHoM QyHknun. Penrenne moxasartebHEIX YpaBHEHUH ()YHKIHOHATHLHO-
rpadguIeckrM crrocoboM 4
[TpaxTrueckoe 3apaTae Ne 6, Ne 7

Tema 3.2 Conepxanue y1ebHOTO MaTepHaia

Pemnenne nokazarenbHEIX — —

VpABHEHHI! 1 HEPABEHCTE Pemenne TOKa3aTeNbHBIX YPABHCHUE METOROM YPABHHBARNA TTOKasaTeNneli, METonoM
BREACHHA HOBOH epeMeHHOH, GyHKIMORaNpHO-TpabdeckuM MeTooM. Pemnenne
HOKa3aTeNlbHEIX HEPABCHCTR 8
IIpaxTiaeckoe 3araTre Ne 8, No 9, Ne 10

Tema 3.3 Copepxanne yueOHOr0 MaTepHaia

CucreME! NoKa3aTeNbHBIX "

N Pemenne crucTeM NOKa3aTeNBHBIX YpaBHEHHIH

ypaBHEHH{
IpaxTaaeckoe 3ansTre Ne 11, Ne 12 4

Tema 3.4 Coneprxanpe yIeOHOTO Marepraia

Pemenmue 3anay. =

TloKasaTeNbHAT dyHKITS Pemenmne [OKa3aTEbHEIX YPABHEHIH METONIOM YPABHUBARMS IIOKA3ATENe H METONOM
BBEACHHS HOBOIH IepeMeHHoH. PelleHHe N0Ka3aTeIbHEIX HepaBeHCTR )
KonrtponsHasa pabota

Paznexn 4. 20

Jorapudmer.

Jorapudpmuueckasn

¢yurnua




Tema 4.1

Jlorapudm gucna.
JleCATHIHEIA 1
HATYPaIbHEIH JI0TapH(pMEI,
YHCIIO €

Coneprranme yaeObHOro MaTepuana

Jlorapudm uncna. JecaTudHsii H HaTypalbHEIH JIOTapH(MEL, THCIIO €

KomOurupORaHHOE 3aHATHE

Tema 4.2 Conepxanve yueObHOTO MaTepnaa

CgoiictBa orapu(pmMoB. CaoiicTBa norapudmos. Onepanns JorapapMupoBaHus
Onepanus

norapHMHpPOBaHUA {Ipaktuueckoe 3auaTue Ne 13, No 14

Tema 4.3 Conepxanpe yaebHOro MaTepraia

Jlorapudmuaeckas Jlorapudmuueckas GyHKIHS, e€ cBoHcTRA

¢$yaxnms, e€ cBOHCTBA

KomOnanpoBaHHOE 3aHATHE

Tema 4.4

Pemenue
JIOYapH(PMHIECKUX
YPaBHEHHH H HEPAaBEHCTB

Conepxxanne yueOHOr0 MaTepHaia

IonaTHe norapudMUYECKOro ypaRHeHH. TPH OCHOBHEIX METOA PELTEHHS
norapaGMHYECKUX ypaBHEHHI: QYHKIHOHANBHO-TpahHUEeCKHit, METO
TIOTEHIIHPOBAHKA, METOX BBEIECHUI HOBOM nepemenHoH. JIorapudpmudeckue
HEpaBEHCTBA

IIpaxTiyeckoe 3amaTue Ne 15, Ne 16, Ne 17

TemMa 4.5

CHcTeMBI
JOTapHPMHIECKUX
YpaBHEHMi H HEpaBEHCTB

Conepsxanue yaebHOro MaTepuana

AJITOpATM pelICHUS CHCTEMEI ypaBHEH!H, PaBHOCUIBHOCTE JIOTapu(bMAYECKHX
YpPaBHEHHH H HEPABEHCTB

KoMmOnnuposanHoe 3ausITHE

Tema 4.6
JlorapudMs! B Ipupoae 1
TEXHHUKE

ITpodeccronanbHO-OPHERTHPOBAHHOE CoepkaHue (CoNepKaHHe MPHKIATHOTO
MOIYJIA)

IIpnMenenue norapudma. Jlorapudmudeckas crupaib B npupoge. Eé
MaTeMaTHYECKHE CBOHICTBA

KombunuposaHHOe 3aHiATHE

Tema 4.7 Copepixanne yueOHOTO MaTepHana

Pemenue 3aaq. "

Jlorapudmer, Jlorapudmel. Pemenue norapudmMuueckux ypaBHenwit. Jlorapudmuveckas QyHKIHa
Jlorapudmurieckas Kontponsras paGota

dyHKIMA

OK-01, OK-02,
OK-03,IIK 2.4

10



Pazmen 5.
OcHOBBI TPHTOHOMETPHH.
Tpuronomerpudeckue

dbyuxuun

28

Tema 5.1
TpUroHOMETPUYECKHE
(QYHKIHE IPOM3BOIBHOTO
yIia, yacna. Paguannas u

Conepxanue y9ebHOro MaTepuana

Paguannas mMepa yria. IJoBOpOT TOYKH BOKDYT Hadana KoopaunaT. OmpeneneHne
CHHYC4, KOCHHYCa, TAHICHCA M KOTAHI'eHca. 3HaKH CHHYCa, KOCHHYCa, TAHTeHCa |
KOTaHI'€HCA 10 YSTBEPTAM. 3aBHCHMOCTh MEKAY CHHYCOM, KOCHHYCOM, TAHTCHCOM ¥

TpafycHas Mepa yria. KOTaHICHCOM OJHOTO H TOTO JKe yIiia
KoMGHHHPOBAaHHOE 3aHATHE 4

Tema 5.2 Copepxanre yaeOHOro MaTepuana

OcHoBHEIE
TpuronoMeTpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHICHC B KOTAHTEHC YITIOB

TPHTOHOMETPHYCCKUE
@ YU — . DOpMYIEI HPHBEICHHS

ToxAECTBA. DOPMYJIEI
KoM6uHEpOBaHHOE 3aHATHE

[IPHBEJICHHA 2

Tema 5.3 Conepxanue yuebHOr0o MaTepHana

Camyc, KOCHHYC’TTaHr CHC  I'Cymma u pasHocTs cunycos. Cymma 1 PasHOCTE KOCHHYCOB., CHHYC M KOCHHYC

CYMMBI (I;I PasHOCTH AByX asoiiHOro yria. @opmyisl nonosuaHOr0 yriaa. [Ipeobpazosanme cyMMbl

Y108, LHHYC 1 E)OCHHYC TPHIOHOMETPHYECKHX (GYHKIUH B IPOUIBENCHHE U IPOUIBEICHHAE B CyMMY.

ABOHHOTO yIJIa. SPOPMyJIBI BripasxeHne TpuroHOMeTpHUIECKHX PYHKIUME Yepe3 TAHTSHC IOJIOBUHHOTO

TIOIOBHHHOTO yTJia apryMmenTa. [IpeobpasoBanne MpocTEHINNX TPHIrOHOMETPHIESCKIX BHIPAKEHHI.
KoMmOHHEpOBaHHOE 3aHATHE 6

Tema 5.4 Conepxanue yueOHOro MaTepuana

@ynkuan. Ux cpofictsa. OGnacTs onpeseNeHns H MEOMKECTBO 3HaUeHHH. YSTHOCTS, HEYSTHOCTS,

Criocoet 3amarmis neproamasocTs GyHKHuit. Crocobs! 3ananus GyHKumi.

(hyHKIHIT 2
KomMb6uaupoBaHHEOE 3aHATHE

Tema 5.5 Copepxanue yueOHOTO MaTepraia

TpuronoMeTpryecKue —— —

(ysirzE. VX coicrsa i Obnacrs onpeneneHHs M MEOXeCTBO 3HaAUeHHH. YETHOCTE, HEYETHOCTD,

rpaduxs HEPHONMYHOCTh TPUTOHOMETpHYECKUX (yHKuii. CeoiicTBa rpaduiku GyHKIME Y =
sinx,y=cosx,y=tgx,y=ctgx 2

KoM6uHHpOBaHHOE 3aHATHE

OK-01, OK-02,
OK-03,]IK 2.4
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Tema 5.6
IlpeoOpazoBanue rpadpuxos

Copepxanne yueGHOro MaTepuana

TPHIOHOMETPHUECKHX Cxarne 1 pacTsoxeHHe rpaduKoB TPUIOHOMETPHIECKUX (DYHKIHIA.
GyHKIHit IIpeobpasoBanye rpadkOB TPHTOHOMETPHYSCKHX (DYHKIHI

KomMbunuporannoe 3ansgThe 5
Tema 5.7 Conepxanue yye0HOro MaTepuana
OObpatasle —
TPUTOHOMETPHHECKTE O6patHble TpuroHOoMeTpudeckue QyHkuun. VX coiicTa i rpaduka
yHKIHH

KomOunupopanHoe 3aHatue )
Tema 5.8 Conepxanue yaeOHOTO MaTepHrana
TpuronoMerpugeckue v —— T x=aV — —
YDABHEHHS H HEPABEHCTER PaBHEHHSA COS X = d. Y PaBHEHHd SIN X —va. pasHenns tgx = a, cté]x = q,

Peirenue TpHIOHOMETPHIECKMX YPABHEHHH OCHOBHBIX THHOB: IpOCTCHIIAE

TPHTOHOMETPHYECKHIE YPaBHEHHSI, CBOAIIHeCT K KBaJPaTHEIM, pellaeMble

pasioxeHneM Ha MHOMKHUTENH, OAHOPOIHEIE, IIpocTeiiinie TpPRroHOMETPHICCKHE

HEpaBEHCTRA

IIpaxTuueckoe 3anaTue Ne 18, No 19, Ne 20 6
Tema 5.9 Conepxanue yaeOHOro MaTepHaa
Permenne sanad. OCHOBBL | TTpeoGpasonanmie TPHTOROMCTPHIECKIX BEIPAKEHHH. PemeHHe TPUTOHOMETPHIECKHIX
TPUIOHOMCTDHH. YPaBHEHHUI! H HEPABEHCTB B TOM JHCTIE C HCHIONL30BAHKEM CBOCTE (yHKITHE
TpuroHoMerpuiecKue
QyHxIuy

KoHTponsHas padota 2

Hroro 3a 1 cemectp: 84 gaca

Paznen 6. 8
KoMnnexcunie ancia
Tema 6.1 Conepxanne yae6HOr0 MaTeprana
KoMmnnexcusie aucia IloraTHe KOMIIIEKCHOTO yAcha. CONpsHKeHHBIE KOMILUIEKCHBIS YKCIa, MOAYAL 0

apryMEHT KOMILTEKCHOro Jncia. Popma 3anucH KOMIUIEKCHOTO YHCIa

(TeoMeTpHYECKAs, TPMTOHOMETpHYecKas, anrebpawdyeckas). ApubMeTHIECKHE

JEHCTBHS ¢ KOMIIEKCHBIMH YHCIIAMY

4

IIpaxTHueckoe 3auaTHe Ne 21, No 22
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Tema 6.2
TIpuMeHeHHE KOMILIEKCHBIX
qucen

Conepaxanne yueOHOro MaTepHana

Bemonuenue PacueTOB C IOMOIILIO KOMITNEKCHBIX YHCEIIL. Hpnmepm HCIOJB30BaHHA
KOMINEKCHBIX YNCC]T

ITpaxTHyeckoe 3anaTre Ne 23, Ne 24 4
Paspen 7. llpom3Boanas 36
$yHKUHH, €€ NPHMeHeHHe
Tema 7.1 ConepxaHre yueOHOTO MaTepHaa OK-01, OK-02,
IonaTue Npou3BOIHOM. OrnpeneneHue YHUCIOBOH NOCICAOBATENIFHOCTH B CIIOCOOH! €€ 3amanns. CroiicTea OK-03
QopMyITHT U OpaBHITA YHCIOBRIX IIOCIEN0BATENbHOCTER. ONpenencHue npenena nocnex0BaTeIbHOCTH.
AuddepeHIHUpOBAHHS Brraucienne npenenos nocnenopatensHocteii. [Ipemen GhyHKIMH Ha OECKOHEUHOCTH.

Ipenen dynxuun B Touke. IIpupamenne aprymenta. [Ipupamenne GyHKIHH.

3ajaun, IpHBOAALINE K MIOHATHIO IPpOM3BOAHOM. Onpenenenye Npon3BoIHOM.

AJITOpHTM OTBHICKAHH IPOU3BOIHOMN.

KomburHpOBanHOE 3aHATHE 6
Tema 7.2 Conepxanue yueOHOro MaTeprana
{Ipou3BonEEIC CYMMBY, Gopmynsl nupbepernuporannd. Ipapuna qud depernnpopanus
PasHOCTH, [IPOM3BE/ICHHA, Ipaxruyeckoe 3apsaTue Ne 25, Ne 26, No 27
YaCTHOTO 6
Tema 7.3 Conepxaane ygeOHOro MaTeprana
IIpoussogHbIe Ompenenenue cnoxnoi yHKmmy. [Ipon3BoHad TPHrOHOMETPHUECKHX QYHKIENA,
TPUIOHOMETPHUYECKHX ITpouspomHas cnoxHO#H GYHKIHH
¢$ynrauit. IIponssonas KoMOHHEPOBAHHOE 32HATHE
CIOXHON YHKITHH 4
Tema 7.4 ConepxaHue yaeOHOT0 MaTepHaia
IoraTHe 0 HENPEPSIBHOCTH | [Tonsirue HENpPepHIBHOH QyHKIHH. CBojicTBa HenpepsBHOH (yrxuun. CBA3b MEXTY
Gynxuum. Merox HEIIPEPBIBHOCTEIO U MHbdepeBupyeMocThio GYHKIAY B TOUKe. ANTOPHTM PeIneBys
HHTCPBAIOB HEPaBEHCTB METOJOM HHTEPBATIOB

KombuuupoBanHOE 3aHATHE 4
Tema 7.5 Conepxanne yqebHOro MaTepuaia

I'eomerpuyeckuii u
(pH3HYSCKHUH CMBICH
TIPOU3BONHOMR

I'eoMeTpHyeckuii CMBICT NPOM3BOAHOM (YHKIHH — YIJIOBO# K03 duIHeHT
KacaTelbHOM K rpadHky (yHKIIHE B TOUKE. Y paBHEHHE KacaTCNbHOM K rpaduky
(yHKITHH. ANTOPHTM COCTABIICHHS YPaBHEHHS KacaTeNbHOM K rpaduKy GpyHKIMu

y=fx)
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KomMOHHHpPOBaHHOE 3aHATHE

Tema 7.6
Du3HyecKuil CMEBICT
TIPOK3BOHOM B

Conepxanme yaeOHOTO MaTepHana

Ouszpyeckuil (MexaHU9eCKHit) CMEBICI IPOU3BOIHOM — MTHOBEHHAS CKOPOCTS B
MOMeHT BpeMenu t: v = S'(t)

TPOQECCHOHATEHEX IlpakxTaueckoe 3aHsTHE Ne 28
3a7a4ax 2
Tema 7.7 Cozneprxanne yaebHOTO MaTepHana
MosoToHHOCTE QyHKITHH. | Bospactanue u yObBaHWe (yHKIHY, COOTBETCTBHE BO3PACTAHUA H YOLIBAHHS
Touxu axeTpemyMa dyHKIMYE 3HAKY Tipou3BonHOi. [ToHATHE MPOU3BOIHOH BHICIErO MOPSAKA, 4
COOTBETCTR¥C 3HaKa BTOPOH MPOM3BOIHOM BEITYKIOCTH (BOTHYTOCTH) (DYHKLIMH Ha
oTpeske. 3alayd Ha MAKCUMYM H MUHHMYM. AJTOPHTM HCCIASOBAHMA (DYHKIHH 1
HOCTPOCHUS €€ rpa(uKa ¢ TOMOITBIO IPOH3BOHOMH
KomburmpoBansoe 3aHITHE
Tema 7.8 Copeprxanue yaeOHOTO MaTepHana
Hecnenoanve Gynxnpu v | Heenenosanue GyHKIMH HA MOHOTOHHOCTh M HOCTPOEHHE rPadHKOB
IIOCTOPEHHHE IPadHKOB IIpaxTrgeckoe 3amaTe Ne 29, Ne 30 4
Tema 7.9 Copepxanne yuebHOro MaTeprana
Hambosneimee u Haxoxnenune HanbonbIuero ¥ HaWMEHbINETO 3HAUYCHUH (YHKIkI
HAHMCHBIIICE SHATCHIA ITpaxrryeckoe 3amaTie Ne 31, Ne 32
QYHKITHH 4
Paspen 8. 18
IleprooGpaznasn
$yHKIAY, e€ IpHMEHeHne
Tema 8.1 Coznepxanne yueOHOrO MaTepraia
HepBooOpasHas QYHKUHH. [ 3araun o BoOCCTAHOB/ICHHH 3aKOHA ABHIKCHHS 10 H3BECTHOR ckopoctH. ITonsaTue OK-01, OK-02,
IIpaBuna HaXOXACHHS UHTErpUpoBaHEd. O3HAKOMIIEHHE C MOHSTHEM HHTEIPAIa H IIEpBO0OpasHOR 1 OK-03, ITK 2.4
TepBOOOPAsHEX dyuxpn y = f(x). Pernenne 3ana4 Ha CBA36 NEPBOOOPA3HOM M €€ ITPOH3BOAHOM,
BEITHCJICHHE TIepBO0OOpasHO g faHHoM ¢pyHKuH. Tabmina GopMyr It
HaxoXneHus neprootpazHbix. M3ydeHne npapuia BEUHCICHHA HEPBOOOPazHOM
KoMbuuuposanHoe 3aHATHE 4
Tema 8.2 Conepixanne yaeOHOT0 MaTepHala

[Inomanp KpuROIHHEHHOH
Tpaneuu. Popmyna
HrioTona-Jieitbuuna

3agaun, IPHBOAMIINE K IIOHITHIO OPENENICHHOr0 HHTErpaia — O BEIUHCICHHHI
IITOINaz¥ KPHBONHHEHHOM Tpanenuy, O repeMereHun Touky., [ToraTue
ompezencHuoro unrerpana. ®opmyna Hetotona- Jleiibnua
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KomburaupoRanyoE 3aHgTHE

Tema 8.3 Conepxanne yuebHOTO MaTepuaia
HeomnpeneneHubIi IlorATHe HEONPEAETIEHHOrO HHTErpana. I eoMeTpuYecKiii CMBICH ONIpPeAeNIeHHOrO
HHTErpan HHTErpajia

TIpaxtrueckoe 3amarue Ne 33, Ne 34 4
Tema 8.4 ITpodeccnonanpHO-OPHEHTHPOBAHHOE COAEPXaHue (COEPKAHNE IPHKIIATHOTO
Onpenenensbi HHTETPal B | MOAYJIA)
KU3HH I'eomeTpuyeckuii cMbICH onpeAeneHHoro raTerpana. ®opmyna Helorona-

Jle#i6anua. Pemenye 3anag Ha IpUMEHEHAE HHTETPaIA UL BEIHCICHHS GU3HIECKHX

BEJIHYHH M IUIOLNaAEH

Tpakrageckoe 3araTae Ne 35, Ne 36 4
TeMma 8.5 Coepxanne yyebHOro Marepuana
Peimenue 3anay, IepBoobpasHas ¢pyukmuu. Ipapuna HaxokaeHns nepeoobpasneix. E& npuMeHeHne
ITepeoobpasuas Gynxumn, | KoarpomsHas pabora
€€ IpYMEHEHHe 2
Paznen 9. 14
IIpsMble H ILIOCKOCTH B
NPOCTPAHCTBE
Tema 9.1 Copepxanue yaeOHOro Marepuana OK-01, OK-04,
OCHOBHBIE NOHATHSL IIpenmer crepeomerpun. OCHOBHBIE IOHATHA (TOYKa, IpAMasi, IIOCKOCTS, OK-03
CTEPEOMETPHH. nmpocrpaicTBo). OCHOBHEIE aKCHOMEI cTepeomeTpuH. Ilepecekaromuecs,
Pacriosioxenue MpsMBIX B | DapauielbHEE M CKPEIMBAIONIEECS paMble. [IpusHaK H CBOMCTBO
NPOCTPaHCTBE CKpEeIlUBAOMHXCS HPAMBIX. OCHOBHBIE IPOCTPAHCTBEHHEIE (hUTYDPHI

KomOuBMpOBaHHOE 3aHATHE 4
Tema 9.2 Copnepxanue yueOHOro MaTepnana
IapamnensnocTs npaMeIx, | ITapamtensueie npamas u mwiockocets. Onpenenernre. [pusnak. Crolcraa (¢
MPAMOii H INIOCKOCTH, IokasatenncTBoM). [lapannensusie nnockoctu. Onpenencuue. [pusnak. Croitersa (¢
IIOCKOCTeH IoxasarenscTBOM). Terpasap u ero sneMeHTsI. [lapannenenumncs i ero 3JI€MEHTHI.

CrojicTBa MPOTHBOIIONOMKHEIX TpaHeH U IHATOHANeH  IapajIelenuiesa.

Hoctpoenne ceuennii. Pernenre 3amay.

KoMm6urnpoBasHoe 3aHATHE 6
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Tema 9.3
HepnennuxyIapHOCTE
IpSMBIX, NpAMOH A
ITOCKOCTH, IITOCKOCTEH

Conepxanue yuebHOro MaTepuaia

Ilepnenguxynspssie npsmeie. [lapasensEble OpaMele, TEPICHIUKYIAPHEIE K
TIINOCKOCTH. IIpu3Hax nepneEAUKYASpHOCTH IPSMOH H IIIOCKOCTH. JoKazaTemscTBO.
Hepnermuxynsp 1 HakinoaHas. [lepresauKkynspHeie MI0CKOCTH. IlpusHak
TIepIeHIAKYISPHOCTH IockocTel., Jloxazarensctro. PaccTogHns B mpocTpaHcTBe

KoMbuHHpOBaHHOE 3aHATHE 2
Tema 9.4 Conepxanne ygeOHOTO MaTepHalia
Teopena o Tpex Teopema o Tpex nepreHauKyApax. Jloka3aTeabcTBo. Yol MEXIY NPAMOH 1
TCPICHIMKY Ipax INIOCKOCTBIO. YTON MEXKIY IIIOCKOCTIME

KoMmb1HEpOBaHHOE 3aHATHE 2
Pazpen 10. 38
MHororpaHHIKH H TeJa
BpaHIeHHs
Tema 10.1 Conepxxanue y4eGHOro Matepnana OK-01, OK-02,
Bepmmnel, pébpa, rpaHu [Tonstue myororpasEuka. Ero aneMenTsl: RepmuHsl, pebpa, rpany. [Juaronans. K 2.4
MHOTOTpaHHHKA Ceuenue. BeIIyknple # HEBBUIYKIIbIE MHOTOTPAHHUKH

IIpaxTaueckoe 3ansTue Ne 37

2

Tema 10.2 Conepxxanue yae0HOrO Marepuaia
IIpn3Ma, ee cocraBromue, —
ceuerme. Ilpsmas ITonsrue mpuamel. E€ ocHOBAHKS 1 6OKOBBIe“I'paHH. Bricora mpusmel. [lpamvas 1
NIpaBHIEHAS IPH3MA HAKJJOHHAS NpusMa. [IpaBuibHas npusma. B¢ cedenne

IIpakTuueckoe 3aHaTHe Ne 38 2
Tema 10.3 Conepxanue yueOHOro Marepuana
Iapamnenenmmez, xy6. Ilapannenenunen, cBoiicTBa IPsSMOYTOIBHOIO Napajuienenunesa, kyb. Ceuenne
Ceqenne xy6a, Ky0a, napannenenunesa
napajienenuueaa

IIpaktuyeckoe 3ausTie Ne 39

2

Tema 10.4 Conepxanue yaeOHOro MaTepuana
IMupamMupna, eé

COCTaBJIAOLINE, CCUCHHE.
IlpasunsHas nmupamMua.

Ilupamupa, e€ cocrasmstiomue, ceuenue. Ilpapuneyas nupamuga. Yced€HHas
nHpamMuga
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[Iupamuna u e€ anementsl. Cedenue nmupamusl. [Ipapuneuas mupaMuaa. Y ceueHHAs
nUpamMHia

[lpaxTrueckoe 3ansatue Ne 40

Tema 10.5
BoxoBas # moaHas
NOBEPXHOCTH IIPH3ME],

Cozepxanne yaeHHOro MaTepHana

IInomazns 60x0BOH M MONHON NOBEPXHOCTH IIPU3ME], NHPaMHEIIE]

Mpaxtrueckoe 3ansaTae Ne 41

NUPaMHAIBI
Tema 10.6 Cosiepxxanye yaebHOro Marepyana
CummeTpus B KyOe, CuMMeTpHs OTHOCHTENBHO TOUKH, IPAMO, rockocT. CHMMETpHA B KyOe,

NapajUieNienynene, Ipu3Me,
apaMue

napajiieIenuIeie, IPU3Me, ITHPaMIIe

IIpaxkTHueckoe 3anaTue Ne 42

Tema 10.7
ITpymMeps! cuMMETpHIA B
npodeccru

IIpodeccnoHaTEHO-OpHUEHTHPOBAHHOE COACPKAHHE (COASPKAHAE TIPUKIATHOIO
MOZYJIs1)

CHMMETPHA B IPHPOJIE, apXHTEKTYPE, TEXHUKE U OBITY

IpaxTiueckoe 3ausatue Ne 43

Tema 10.8 Coneprxanue yuebHOro MaTepHaia
[IpaBunsHEIC "
IloHsTHE IpaBUNIBHOrO MHOTOTpaHHuKa. CBOHCTBA IPABHIILHEIX MHOTOTDAHHUKOB
MHOTOTPaHHHKH, HX
CBOMCTB2 ITpaxtrueckoe 3apsaTHe Ne 44
Tema 10.9 Cogeprxanue yaeOHOTO MaTepHana

Huminnp u ero
cocrasiaromue, Ceuenne
IMIHHIpa

IMunauap v ero sneMerTsl. CeueHne MTHHADPA (TapaJUlebHEIE OCHOBAHHUIO H OCH).
Pa3Beprka munmmeIpa

IIpaxTnyeckoe 3amsTie No 45, No 46

Tema 10.10

KOHYC, €0 COCTABILIIOIIMEC.

Ceuenue xoHyca

[IpodeccronanbHO-OPHEHTHPOBAHHOE COEPKaHUE (COEpKAaHUE IIPHKIIATHOTO
MOZAYIIsH)

Komnyc u ero snementsl. CeycHHe KOHYyca (TapalielibHble OCHOBAHUIO M IPOXOAALIHE
Jyepes BepIIHHY), KOHHJECKHe cedeHHs. Pa3BepTka KOHyca

IIpaxtugeckoe 3ausatue Ne 47, No 48

Tema 10.11

Y ceuEHHEIT KOHYC.
CeueHue yCceu&HHOTO
KOHyca

Coneprxagre yaeOHOro Marepyana

VYceu€nnsni xoryc. Ero obpasyiomas u BeicoTa. CedeHue yceu€HHOIo KOHyca

ITpaxTrgeckoe 3anaTue Ne 49
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Tema 10.12
ap u chepa, HX cedeHUs

Cornep:xanue yaeOHOI0 MaTepHaia

Map u chepa. Bsaumuoe pacmonoxenue cdeps H mnockoctu. Ceyenne mapa, cheps

2
[IpaxTHyeckoe 3agaTae Ne 50
Tema 10.13 Conepxanne yueGHOro MaTepuaa
Homnsarue o6 06péme Tena. | Moustre 06 06péMe Tena. O6BEM Kyba U IPIMOYTOIBHOTO TapajlIeENHIIeaa.
Otnomerne 065EMOB Q0wéM npu3Me! B umuHapa. OTHOmMeHHe 005EMOB NOJOOHEBIX TN
HOJ00HBIX TEN IMTpaxtrueckoe 3amsaTe Ne 51, Ne 52 4
Tema 10.14 Coznepxanne yueOHOTo MaTepHana
O6pEMEI ¥ TIOMATH OOneMEI mupaMuasl M KoHyca. O6BEM mapa. [Imomany nosepxHoCTEH TEN
MOBEPXHOCTEH Te [Ipaxrugeckoe 3apatue Ne 53, Ne 54 4
Tema 10.15 Cogpepxanne yaebHOro MaTepuaia
Pemmenne 3agaq. OOBEMEI ¥ INOIIATYN IOBEPXHOCTY MHOTOTPAHHHKOB U TEJI BPAIICHHS
MBHOTOTrpaHHUKH K Tena
BpamIeHHs KonTtponsHas pabora 2
Paznen 11. 10
Koopaaaarsl H BeKTOpBI
Tema 11.1 Copepxanue yuebHOro MaTepaaia OK-02, OK-03
JleKapTOBEI KOOPIMHATEI B -
POCTpAHCTEE. JexapToBEI KOOPAKHATEI B IIpoCcTpancTBe. [IpocTeiiinme 3a1aun B KOOpAUHATAX.
PacCTOAHHE MEXTY JBYMS Paccrosfane MexIy ABYMS TOUKaMH, KOOPAHEATHI CEPEIHHEI OTPEe3Ka
TOUKAMH.
KoopamnaTe! cepeuusl INpaxrrueckoe 3anarre Ne 55, Ne 56
oTpezKa 4
Tema 11.2 Copepxanue y9eOHOTO MaTepHana
Bekrops! B ipocTpaHcTBe. | BekTOpHI B pocTpaHCcTBe. CIOKEHUE M BEIMHTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
YTon MeXIy BEeKTOpaMH. Ha yncno. KoMinanapHeie BeKTopsl. CKaIpHOE IPOU3BEICHUAE BEKTOPOB.
CransapHoe nmpom3sezicHre | PaznoxeHue BeXTOpa IO TPEM HEKOMIUIAHAPHEIM BekTopam. KOOpIHHATE BEKTODA,
BEKTOPOB CKalIIPHOE IPOM3BEICHHE BEKTOPOB KOOPAMHATAX, YTON MEXKIY BEKTOPAMH, YTOJ
MEXIY IPSIMOH H IUIOCKOCTHIO, YIOJI MEXY INOCKOCTSIMH. Y paBHEHHE IUIOCKOCTH.
6

TIpaxTuueckoe 3ansTie Ne 57, Ne 58, Ne 59

18



Paszpen 12. 22
JJIeMeHThE
KOMOMHATOPUKM,
CTATHCTHKM X TEOPHH
BEPOATHOCTEH
Tema 12.1 Conepxanue yaeGB0ro MaTepaaia OK-01, OK-02,
OcHOBHEBIE TORATHSL TlepecTaHOBKH, pasMeITieHHs, COYETAHHS. OK-03, 11K 2.4
KOMOHHATOPHKH IMTpaxTraeckoe 3angTre Ne 60, Ne 61 4
Tema 12.2 Conepxanue yaeOHOro MaTepHaa
CobrITHE, BEPOATHOCTE CoBMecTHEIE B HECOBMECTHBIE COOBITHS. T€OPEMEI 0 BEPOSTHOCTH CYMMBI COOBITHIA.
cobptas. Crnoxenue u YcnoBHas BepOATHOCTL. 3aBACHMEIE H He3aBHCHMEIE COOBITHS. TeopeMEbl 0
YMHOXKEHHE BEPOATHOCTEH | BEpPOATHOCTH IPOH3BENEHHS COOBITHI.

IIpaxTrHgeckoe 3agsaTae Ne 62, No 63 4
Tema 12.3 IIpodeccroransHO-OpHEHTHPOBAHHOE CONEPKaHUe (COAEPKaAHNE NPUKIIaNHOIO
BeposatHocTs B MOJTYJIS)
IpodeCCHOHATBHEIX OTtHocHTenEHas 4acTOTa COOBITHS, CBOMCTRa €€ yeTofiumBocTH. CTaTHdeckoe
3amadax onpejenesne BepoaTHOCTH. OIleHKa BEPOATHOCTH COOBITHS

IMpakrryeckoe 3austue Ne 64, No 65 4
Tema 12.4 Copeprxanne yaeOHOTO MaTepHasa
JuckpeTHas cnydaiHas Bung! cnyuaitaeix Benuaus. OnpenencHue TUCKPETHOM cryyaitHoi senuauHsl. 3aKoH
BEIMYHHA. 3aKOH €¢ pacnpesieeHus JMCKPETHOH CITydaiHOM BEMHUHHEL E€ UHCIOBEIE XapaKTePUCTHKE
pacnpe/ieieHHs [TpakTrueckoe 3aasaTHe Ne 66, No 67

4

Tema 12.5 Cozeprxanne yuebHOTO MaTepHaia
3amaud MaTeMaTHIeCKOH Bapwuanuonnsiit pag. ITonuros 9acToT ¥ rucTorpaMma. CTaTHCTHISCKHE
CTaTHCTHKHU XapaKTEPUCTHKH psiia HabMOZaeMBIX JaHHBIX

IIpaxTugeckoe 3ausaTue Ne 68, Ne 69 4
Tema 12.6 Copnepxanue y9eOHOro MaTepHala
Pemenue 3a1a9. OneMeHTH | OneMeHTH KoMOUHATOpUKY, CoObITHE, BEPOSTHOCTD COOBITHA. CIIOXEeHHE U
KOMOMHATOPHKH, YMHOXEHHE BEPOATHOCTCH
CTaTHCTHKH X TCOPHUH
BEPOATHOCTEH

Kourponsrag pabota 2
Pazpnen 13. 4

YpaBHeHHs B
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HepaBCHCTERA

Tema 13.1 Conepxxanue yaebHoro Marepuana OK-01, OK-02,
PaBHOCHIBHOCTR PaBHOCHIILHOCT YpaBHEHHI H HepasercTB. Onpenenerusa. OCHOBHEIE TEOPEMBI OK-03, [IK 2.4
YPaBHCHHH 1 HEPABEHCTB. | paBHOCHIILHEIX IEPEXONAX B YPaBHEHHAX M HepapeHcTBax. O6IHe METOIB pEMeRus
OOmme METONEI peIeHHs | ypaBHEHMA: IEPEXOX OT PABEHCTBA (PYHKIHH K PABEHCTBY apryMEHTOR IS
MOHOTOHHBIX QYHKIMI, METOJ Pa3NIOJKEHAS Ha MHOKHUTEH, METOL BBEIEHUS HOBOM
epeMeHHEOH, OYHKIHOHAILHO-TpabHIecKii METO
TlpakTrdeckoe 3aHATHE 2
Tema 13.2 IIpodeccroraNbHO-0pHEHTHPOBAHHOE COAep KaHpe (CoAepXaHue MPUKIATHOTO
CocrapiieHHE U peIICHHE MOIYTIS)
Ipo)eCCHOHANBHEIX 3aiad | PerreHye TEKCTOBBIX 3aa24 NIPO(ECCHOHATLHOIO CONEep AU
¢ TIOMOTIEIO YpaBsHeHHH [TpaxTiyeckoe 3anaTie Ne 70 5
IJK3aMeH
Bcero: 232
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4. Yciopusa peajiniali NporpaMmMbl THCOHIIJIHHBI

4.1 TpeGoBaHus K MUHUMAJIBLHOMY MaTePHANLHO-TEXHHYECKOMY 0DecledeHnI0

Peanuzanus IiporpaMMBl JHCLMIUIAHEL TpebyeT Hammyusa ydeOGHOro kaOmHera
MaTeMaruxa:

Obopyooesanue yuebrozo kabunema:
1. Crons! ydeHudeckue 15 mr.
2. Cron npenogasarend 11T,
3. Crynpsa yuenudeckue 30 wr.
4. Jlocka lmr.
Vuebrno—HaznadHnvie nocobus:
- KOMIDIEKTHI YieOHO-HATTIAIHAIX TIOCOOHH 110 AUCIIHILIHHE.
IInaxamor: ,
-CBOMCTBa Orapu¢pmMoB;
- CBOHMCTBA TPHTOHOMETPUYECKUX (HYHKITHIA,
- Tabiuna 3HaYeHN TPUTOHOMETPHYUECKUX (PYyHKIHI;
- Ta0JIHIA CTelleHei;
- (hopMyJNBI CYMMBI B Pa3HOCTH apTyMEHTOB TPUTOHOMETPHUYECKIX (YHKI[HA,
Texnuneckue cpedcmea obyueHus:
1. TIK.
. MynbTEMenuHAHEIH IPOEKTOp.
. DKpaH HaCTCHHBIH.

2
3
tsl. KoMIniekT cTeHaoB 8 IilT.

. MHOrodyHKIHOHAILHEIN KOMITIEKC penomasareid; Microsoft Office
Professional Plus 2013 (License: 63756500)

4.2 Undopmanmuonnoe obecrnedenne ooydenus. Ilepeuens pexomenayemuix
y4eOHBIX H3Aanui, MnTepHer-pecypcos, AONOTHUATEILHOM JHTEPATYPHI:

HudopmManuonnoe odecneueHue 00yIcHus
Ilepeuens yaeOnbIX n3nanuit, MaTEpHET-pECYPCOB, NONONHUTENBHOM THTEPATYPEI

Jis KypCcaHTOB.
1. Amamos 1L A. Anrebpa 1 Hauana MaTemarTHyeckoro agamusa.-M:ITpoceemenue, 2016
2. Japasn A.A. Maremaruka: YueOHux -M: @opym,2013

3. Janagu A.A. COopHuEK 2a1ay 1o MaTeMaTuke. -M: @opym, 2013

Jns npenogaparesieii.

1. O6 obpazosauuu B Poccuiickoli ®exepamuu: denep. 3axon or 29.12.2012 Ne273-®3 (B pen.
DenepanpHblX 3axoHOB oT 07.05.2013 Ne99-®3, ot 07.06.2013 Nel20-®3, ot 02.07.2013 Ne
Nel70-®3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 No317-@3, or 03.02.2014 Nell-®3, or
03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-®3, ot 27.05.2014 Nel35-®03, ot 04.06.2014 Nel48-
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®3, ¢ u3M., BHecEHHEIME DenepansapmM 3akoHoM 0T 04.06.2014 Nel45-®3, B pen. ot 03.07.2016,
¢ mam. Ot 19.12.2016)

. Tlpuxas MunucrepcTBa obpazosanus u Hayku P® ot 31 gexabpsa 2015 r. Nel1578 «O BHecenun
H3MeHEHHH B (helepaNbHBIH TocyZapcTBeHHEIH 00pa3zoBaTeNBHBIH CraHiapT cpeiHero obiuero
o6GpazoBaHus, YTBEpKOEHHBIM IpHka3zoM MuzucTepcrBa ofpasoBaHMs M Hayku Poccmiickoit
Qepeparuu o1 17 Mast 2012 1. Ned13»

. Ilpumepras OcHoBHas oOpasoBaTenpHas TNporpaMMa cpegHero obmero o6pazoBaHus,
omoOpeHHas pelleHHEM (QEepanbHOro y4eOHO-METOOUYEcKoTo OO0beRHHEHHI N0 o0eMy
ofpasosanuro (poToxoi ot 28 urong 2016 r. Ne2/16-3).

. ®enepanpHbli 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazopanuu B Poccuiickoit Denepannmy.

. IIpukasz Munncrepcrsa obpasopanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBep)aecHHA

. demepansHOT0 rOCYAApCTBEHHOTO 00pa30BATENEHOrO CTAHAApPTa CPeAHEro (IOJHOro) o6INero
o0pazoBaHus».

. Tlpmxaz MunuctepcrBa oOpasoBanus ¥ Hayku P@ or 29.12.2014 Ne 1645 «O BHeceHuu
msmeHeHn# B Ilpuxas Munucrepcrsa ofpasopanua u Hayku Poccmiickoit demepammu ot
17.05.2012

. Ne 413 «“O6 yreepxmenuu GbenepalbHOTO IOCYAAapCTBEHHOr0 06pa30oBaTeNbHOro CTaHaapTa
cpeaHero (II0IHOTo) 001Iero 00pa3oBaHus .

. IMucemo [lemapraMenTta rocyapCTBEHHOM NONMMTHKH B cdepe NOINrOTOBKH paloduHX KagpoB M
JIIO Munucrepcrea obpazoBanus B Hayku PP ot 17.03.2015 Ne 06-259 «PexoMenmanuu no
OpraHg3aluy INONy4YeHus cpefHero obmero ofpasoBaHMs B Opelenax  OCBOSHHS
00pa3oBaTeNbHBIX NpOrpaMM CpeiHero NpodecCHOHaNbHOro oOpa3oBaHusa Ha ©a3e OCHOBHOIO
obmero obpazopaHus ¢ yueroM TpebosaHHi denepalbHBIX FOCYXAPCTBEHHBIX 00pa3oBaTENbHEIX
CTaH[IapTOB M IoNydaeMoH IpodecCHH HIH CHEIHATBHOCTH CPEIHEro NpOdeCCHOHATLHOIO
00pazoBaHHUAY.

10. bamMaxos M. WM. MaremaTuka: KH. Ui IpenogaBaTens: MeTo . mocobue. — M., 2013
11. baimvakor M.HM. Ilpmranos 111L.M. Meroanueckoe mocobue musg noaroTosku k EI'D. - M., 2014

WHTEPHET-PECYPCBI:

http://festival. 1 september.ru/

http://www.fepo.ru
WWW.MATHEMATICS.RU

KOHTPOJILHBIE MATEPUAJIDI).

o WWW.SCHOOL-COLLECTION.EDU.RU (EJUHASY KOJIJIEKITMA

MOPOBLIX OBPA3OBATEJIbHBIX PECYPCOB).

WWW.FCIOR.EDU.RU (MH®OPMAIIMOHHBIE, TPEHHWPOBOYHLIE U
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5. KoHTpOJIb M OlleHKa pe3yJIbTATOB 0CBOCHN 001Ieo0pa3oBaTe/IbHOM

Konrponr ©

OIICHKA DC3YXLTATOB

BJHCITHHAJAHHbBI

OCBOEHHA 0O1Ie00pasoBaTENbHON  MUCHHINIHHEL

PACKpHBAKOTCA Yepes HUCUHAIUIHEAPHEIC PE3YJIRTATHI, HAIPABJIICHHLIC HA q)OpMHPOBaHHe OGIIIPIX
H HpO(peCCHOHaJIBHLIX KOMIIETEHIIHH 110 paspenaM B TeMaM COOCPKaHHsA Y'-ICGHOI'O MarepHana.

Oomas/npodeccnonanuuas Paspen/Tema Tun omeHoYHbIX
KOMNETCHIUA MepONpHUSTHHA
P1,Temal.l Tectupopanue
OK 01. Bﬁf;g;ﬂfﬁ CHOCOGEl | P2, Temer2.1,2.2,2.3,2.4, 2.5 Vernsii onpoc
permenys . P 3, Tems1 3.1,3.2,3.3,3.4 MaTemaTaeck
TpoheCCHOHANLHOMN P 4, Temr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
HEATENEHOCTH 47 AHKTAHT
NPUMEHHTENBHO K PasHIHEM | P 5 Tempr 5.1, 5.2 Unnusnayansuas
KOHTCKCTaM P 7, Tems 7.1, 7.2, 7.3, 74, 7.5, 7.6, | CAMOCTOATENEHAL
7.7,7.8,7.9 pabora
P8, Temsi 8.1,8.2,83,84,85,86 | [IPeAcTaBnenne
PE3yIbTATOR

P9, Temr1 9.1,9.2,9.3,9.4
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.
5,10.6,10.7, 10.8, 10.9, 10.10, 10.11,

MpaKTHIECKHUX paboT
3amyra TBOPYECKHX

10.12, 10.13, 10.14, 10.15 patot
P 12, Temst 121, 122, 12.3, 12.4, | S8uwTa
12.5. 12.6 HHINBUAYAIBHBIX
P 13, Tems: 13.1, 13.2 TPOCKTOB
KonTponsHnaa pabora
Brmonuenze
IK3aMECHAaITHOHHEIX
3aaHmi
P1,Temal.l TecTupoBanue
compencamao o |32 22222425 | Yomt onp
, Temnr 3.1, 3.2, 3.3, 3. 5
TOHCKA, AHATH32 H P 4, Tewsi 4.1, 4.2, 43, 4.4, 45, 4.6, | N AICMATIIeCKHi:
MHTEPIPETAIHA HHPOPMAHL | 4 7 JAUKTaHT
H HHQOPMAIHOHHEIe P 5, Temst 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | VIAAMBHAyabHas
TCXHOJIOIHH JUIA BBIIIONMHCHHA 5.7.5.8 CaMOCTOSITEIIbHAS
3a/1a4 IpodeCCHOHATBHOH o a60Ta
P 7, Tems17.1,72,7.3,74,75,76, | P
ACATCIIBPHOCTE 77.78.7.9 Hpe,ucTaBneHne
P 8, Temn: 8.1, 8.2, 8.3, 8.4, 8.5 PpesyJIbTaToB
P9, Temr 9.1, 9.2, 9.3, 9.4 HPaKTHIECKIX paboT
P 10, Tems 10.1, 102, 10.3, 10.4, | S8WHTa TBOPHECKAX
10.5, 10.6, 10.7, 10.8, 10.9, 10.10, | PadoT
10.11, 10.12, 10.13, 10.14, 10.15 3amuta
HHHAABAYAIIBHBIX

P 12, Temwm 12.1, 12.2, 12.3, 124,
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12.5,12.6 IIPOEKTOB
P 13, Temsr 13.1, 13.2 Kontponrsnag paGora
Brmonuenue
SK3aMCHAUHOHHBIX
3amaHHi
P1,Temal.l TecrupoBanue
;)51110133.011-3[;?31:;5 ?:f)%?nl:ennoe 11; g’ %zxii gi’ :323’ gg’ gZ’ 2> YCTHEL onpoc
npodeccuonansHoe 1 P 4, Toust 4.1, 4.2, 4.3, 44, 4.5, 4.6, | " areMamasconi
JIMYHOCTHOE Pa3BUTHE, 4.7 AUKTaHT
TpEANPHHIMATENBCKYIO P 5, Tewsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | VIBABANyanbHas
podecoronamHof chepe, | 2153 oA
HEHOHL?,?MB T 7'1“;1\4;197.1, 7.2,73,74,75, 756, %ﬁii _
TIpaBOBOH ¥ puHAHCOBOMH AL
rpamoTHoCTH B pasmmamsx | P 8, Temr18.1,8.2,8.3,8.4,8.5 Pe3yTILTATOB
H3HEHHBIX CHTYaIHX; P9, Tems9.1,9.2,9.3, 9.4 MpaKTHIECKIX pabot
P 11, Temst 111, 11.2 3ammra. TBOPHECKIX
P 12, Temsr 12.1, 12.2, 12.3, 124, | Pa0OT
12.5,12.6 3ampTa
P 13, Temnr 13.1, 13.2 HHINBRIY AIbHBIX
IIPOCKTOB
Kontponbaas paborta
Brmonaenue
IJK3aMCHAITHOHHBIX
3a0aHud
, P1, Temr 1.1 TectupoBanue
IIK 2.4. Bectn Texumyeckyo | P 2, Teme12.1,2.2,2.3,2.4,2.5 VCTHBIHA onpoc
HOKYMEHTALHIO 110 P 3, Temm 3.1,3.2,3.3,34 MaTeMaTHeckuil
TEXHUYECKOH IKCILTyaTalluy P 4, Temr1 4.1, 4.2, 4.3, 44, 4.5, 4.6,
JeTaTeNbHEBIX alnapaToB H 47 JWKTAHT
JBHTATETE. ‘ P 5, Tems1 5.1, 5.2 VinnueuayansHas
P 8, Temn1 8.1, 8.2,8.3,84,8.5,86 | CaMOCTOATCIbHAS
P 10, Tems: 10.1, 10.2, 10.3, 10.4, 10, | Padora
5,10.6, 10.7, 10.8, 10.9, 10.10, 10.11, | 1IpeAcrasnenue
10.12, 10.13, 10.14, 10.15 PesyJIbTaToB
P 12, Temsr 12.1, 122, 12.3, 12.4, | TIPAKTHUECKHX paboT
12.5,12.6 KonTtponsnas pabora
P 13, Temst 13.1, 13.2 Brmommenne
IK3aMCHAIIHOHHBIX
3axaHmi
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3amecTtuTenb anpektopa KnpcaHosckoro ATK-

Gunnana MI'TY F'A no YMP / H.H. KapHayuyeHko /

3aBefytowmii 0TAeNEHNEM

KupcaHosckoro ATK-tmnvana MI'TY T'A [ A.B. ManvHuH /

lNpenopasatens KnpcaHosckoro ATK-
Gunmana MI'NTY TA

Mporpamma o6ecyxaeHa 1 0406peHa Ha METOANYECKOM COBELLaHUM LuKia
06LLeobpa3oBaTe/IbHON NOArOTOBKM
MpoTokon Ne b ot dB> 96 2025 T.

/ FO. B. Xapnawvosa/
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