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COJIEP)KAHUE

OO01mmas xapakTepucTuka pabodeil mporpaMmbl 00IIe00pa30BaTeIbHON AUCIIUTLTIHBI
OV /.07 MaTematuka

CrtpykTypa u cofepkanue 001eo0pa3oBaTeIbHON JUCITUTIITUHEI

VYcnoBus peasiuzanuy mporpaMmbl 00111e00pa30oBaTEIbHOM TACIUTIITUHBI

KoHTposb 1 o11eHKa pe3ysIbTaToB OCBOEHUS 00111e00pa30BaTeIbHON TUCIIUILINHBI



1. OO0mas xapakrepucTuka padodeii nporpaMmMsbl 001meo0pa3oBaTe/bLHOM
aucuummabl OY/1.07 Maremaruka

1.1 MecTo AMCHUIUIMHBI B CTPYKType mnpodeccMoHAIbHOI 00pa3oBaTe/IbHOIM
nporpammsl CIIO:

Oo6meobpazoBatenbHas gucimiimHa OY (.07 MartemaTtnka SBISETCS 00s3aTCIIEHOMN
9acThIO 0011e00pa30BaTEIHLHOTO UKIA 00pa30BaTENbHOI IporpaMMel B cooTBeTcTBUN ¢ DT'OC
CIIO no cnenuansHocTH 44.02.01 JomxkonbHOe 00pa3oBaHue, peajinzyeMoi Ha 6a3e OCHOBHOTO
obmiero obpaszoBanus. [Iporpamma paspaborana Ha ocHoBanmu TpeboBanuii ®I'OC cpemHero
obmero oOpazoBanusa. Ha uzyuenue mucrunmunael OY .07 Marematnka Ha 6a30BOM ypOBHE
OTBOOATCS ABC 3a4CTHBIC €ANHUIIBI.

1.2 He.]'l]/l U INIAHUPYEMBIC PE3YyJbTAThl OCBOCHUA TUCHUIIJIMHBI:

1.2.1. leau u 3a1a4n AUCHMILIUHBI:
1.3. llenu u 3amaun yueOHOW MUCHMILIUHBI — TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUS yueOHOM

JUCITUTITAHBI:
Copepxanue nporpamMmbl «MaTemaTuka) HalpaBiIeHO Ha JOCTUKEHHUE CIIEeIYIOIIUX LeTei:

O obecrieueHrne CcHOPMUPOBAHHOCTH TPEACTABICHUN O COIMAIBHBIX, KYJIBTYPHBIX |
HMCTOPUYECKUX (PaKTOpax CTAaHOBJICHHUS MAaTEMATHKH,

O obecnieueHne chopMUPOBAHHOCTHU JIOTHUECKOT0, AITOPUTMUYECKOTO U MAaTEMAaTHYECKOTO
MBIIILJICHHUS;

O obecneueHre chopMHUPOBAHHOCTH YMEHUN PUMEHSTH MTOJTyd€HHbIE 3HAHUS MTPU PEIICHUH

Pa3IMYHbIX 33]1a4;

O obecrieueHre Cc(HOPMHUPOBAHHOCTH TMpPEACTABIEHUH O MarTeMaTHKe Kak dYacTu
o0l1eUesoBeuecKOr KyNbTYphl, YHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJISIIOIIEM OIKCHIBaTh U
M3y4aTh peasibHbIC MPOIIECCHI U SIBICHUSI.

OcBoenue cojepkaHusi yueOHOM AUCUMIUIMHBI «MareMaTuka» o0ecleuynBaeT IOCTHKEHHE
CTYICHTaMHU CJIEAYIOIIUX PE3yIbTaTOB:

JTUYHOCTHBIX:

- c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHHUBEpPCAJIbHOM SI3bIKE HAyKH,
CPEICTBE MOJICTTMPOBAHHUSI SIBJICHUN U MPOIIECCOB, UIESX U METO/IaX MaTEMAaTUKU;

- MOHMMAaHHEe 3HAUYMMOCTH MAaTEeMaTHUKW JUId HaydHO-TEXHHYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOILIECHUS K MAaTEMAaTHUKE KaK K YaCTH 00I[e4eNIOBEYeCKON KYIbTYphI uepe3
3HAKOMCTBO C UCTOpUEN Pa3BUTHUS MAaTEMATUKH, YBOJIIOLIMEH MAaTeMaTHUECKUX HUJICH;

- pa3BuTHE JIOTUYECKOTO MBIIIJICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHus,
QITOPUTMUYECKON KYIbTYpPbl, KPHTUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOM /ISl OyayIIei
npodeccoHaANBHOM IeATENbHOCTH, [Tl IPOIOJKEHHS 00pa30BaHUs U caMO0Opa30BaHUs;

- OBJIaJICHUE MaTEeMaTHYECKUMH 3HAHUSAMU U YMEHHUSIMU, HEOOXOIMMBIMH B TIO-BCETHEBHOM
KU3HHM, JUII OCBOEHUS CMEXKHBIX €CTECTBEHHO-HAY4YHBIX JUCUMIUIMH W JUCHMIUIUH
npodecCHOHAILHOTO 1HWKIA, Uil TONydeHHs o0pa3oBaHHUA B 00NacTAX, HE TpeOyromux
yrayOJIeHHON MaTeMaTUYeCcKOM MOATOTOBKH;

- TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHWIO, B TOM 4YHCIIE CaMOOOpa30BaHHIO, HaA
MPOTSHKEHUU BCEW JKU3HU; CO3HATENHHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEUTHOMN MpodeccnoHanbHOM 1 00IIIECTBEHHOM NesITeNbHOCTH;



- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOW TBOPYECKOW M OTBETCTBEHHOM
JEATENbHOCTH;

- FOTOBHOCTb K KOJUIGKTUBHOM paboOTe, COTPYJAHHYECTBY CO CBEPCTHUKAMU B
o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIeI0BATENbCKON, POSKTHON U APYruX
BUJIaX JESITEIbHOCTH;

- OTHOIIIEHHE K MPO(PECCHOHATBHON AEATETBHOCTH KaK BO3MOKHOCTH Y9aCTHsI B PelIe "HUH
JIMYHBIX, 0OIIECTBEHHBIX, TOCY/AaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPO0IeM;

MeTanpeIMETHBIX:

- YMEHUE CAMOCTOATEIBHO OIPEAEHATh UM JCATEIBbHOCTM W COCTaBIATH IUIaHbI
NEATENBbHOCTH; CAMOCTOSITEJIbHO  OCYHIECTBISATh, KOHTPOJMPOBaTb M  KOPPEKTU POBATh
NESATENBHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHUS ITOCTABICHHBIX LIEJIEH U
peain3alyy IIaHOB JESTENIbHOCTH; BIOMPATh YCHEIIHbIE CTPATErNU B PA3INYHBIX CUTYALIUAX;

- YMEHHE MPOAYKTUBHO OOLIAThCS M B3aMMOJCHCTBOBATH B IIPOIECCE COBMECTHOMN
NEeSITeIbHOCTH, YYUTHIBATh NMO3ULIUHU JAPYTHX YYACTHUKOB AEATEIBbHOCTH, 3(PPEKTUBHO pa3peliaTh
KOH(ITUKTHI;

- BJIaJICHUE HaBbIKAMU I[O3HABATENbHOM, YueOHO-HCCIEA0BATEIbCKOM M TMPOEKTHOMN
NeSITeNbHOCTH, HaBBIKAMU  pa3pelleHuss MnpolsieM; CcrnocoOHOCTh UM TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJIOB pEIIeHUs MPaKTUUYECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IO3HAHMS,

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSATEIbHONW HWH(OPMAIMOHHO-TI03HABATEIbHON
NEeATeNbHOCTH, BKIIIOYash YMEHHE OPHUEHTHPOBATHCS B Pa3IMYHbIX MCTOYHHMKAX HHMOpMAaIuH,
KPUTHYECKH OILICHMBAaTh M HMHTEPIPETUPOBATh HMH(POPMAIMIO, MO JIYy4aeMyl W3 pa3In4HbIX
HUCTOYHUKOB;

- BIIQJICHUE SI3bIKOBBIMH CPEJCTBAMH: YMEHUE SICHO, IOTUYHO ¥ TOYHO U3J1araTh CBOIO TOUYKY
3peHus, UCNOIb30BaTh AICKBATHBIE SI3IKOBBIC CPEICTBA;

- BJIaJICHME HABBIKAMHM II03HABATEIILHONW pE(IEKCMM KaK OCO3HAaHUS COBEPLIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PAHUL] CBOECTO 3HAHUA U
HE3HAHHUs, HOBBIX II03HABATEIIBHBIX 3a/1a4 U CPEACTB Ul UX NOCTHKEHUS;

- LIeJICYCTPEMIIEHHOCTD B MIOMCKAaX U NPUHATHH PEIIEHUH, COOOpa3UTEeIbHOCTh U UHTYULIMS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX NPEICTABICHUN; CIIOCOOHOCTb BOCIPHUHHUMATh KpacoTy U
rapMOHUIO MUDA;

IIPEIMETHBIX:

- c(OPMHUPOBAHHOCTh IPE/ACTABICHUI O MaTeMaTUKe KaK 4acTH MHUPOBOW KYJIbTYphl U
MeCTe MaTeMaTHKH B COBPEMEHHON LIMBUJIM3ALIMHY, CLIOCO0aX ONMCAHUS SIBIEHUH peaIbHOIo MUpPa
Ha MaTEMaTHUYECKOM SI3BIKE;

- C(OPMHUPOBAHHOCTh IPEJCTABICHUH O MaTeMaTUYeCKMX IOHATHSAX KaK Ba)KHEHIIUX
MaTEMaTUYECKUX MOJEIISAX, NO3BOJIIOIINX ONKMCHIBATh U U3y4aTh Pa3HbIE IPOLECCH] U SBICHUS;
ITOHMMAaHKHE BO3MOKHOCTH aKCMOMAaTUYECKOTO MMOCTPOCHUSI MAaTEMAaTUUECKUX TEOPHIA;

- BIIQZICHUE METOJAMM JO0Ka3aTeJIbCTB U AITOPUTMOB PEIICHUS, YMEHUE MX IPUME HSATb,
IIPOBOJUTH JIOKA3aTENbHbBIE PACCYXKACHUS B XOJI€ PELIECHUS 3aa4;

- BJIQJICHUE CTAHJAPTHBIMM IPUEMaMHU pEIICHUs palMOHAJIbHBIX M HPPALUOHAIbHBIX,
[I0KA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMH M HEPABEHCTB, MX CHUCTEM;
HCII0JIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX IIPOrpaMM, B TOM YHUCJIE I IO MCKa IyTH PELIEHUS U
WJUTIOCTPALY PEIICHNs YPaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAHHOCTh MPEICTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMAaTUYECKOTO aHAIN3a



U WX CBOMCTBaX, BIQJICHUE YMCHHEM XapaKTepHU30BaTh MOBeJeHUE (DYHK IIHiA, HCIIOJIH30BAHKE
MOJIYYCHHBIX 3HAHUW JIJTA ONUCAHUS U AaHAJIM3A PEATIbHbBIX 3aBUCUMOCTEM;

- BJIAJICHUE OCHOBHBIMU IMOHATHUSIMHU O INIOCKMX UM MPOCTPAHCTBEHHBIX T'€OMETPUUYE CKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPUICCKHE
Gurypel Ha YepTEekax, MOJEISIX W B peaJbHOM MHpE; NMPUMCHCHHE H3YYCHHBIX CBOWCTB
reoMeTpudeckux Guryp u Gopmysn i perieHus TeOMETPUISCKIX 3a/1a4 U 337124 C MPAKTUISCKUM
COJIEpKAHUEM;

- c(hOPMHUPOBAHHOCTH MIPEJICTABJICHHIA O ITPOIIECCaX U SBJICHUSIX, UMCIOIIUX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAIBHOM MHPE, OCHOBHBIX MOHATHSIX
BJIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHMW HAXOJIWTh W OILICHUBATH BEPOSITHOCTH
HACTYIUICHHUS] COOBITUI B TIPOCTEUITUX MPAKTUUECKUX CUTYAI[USX U OCHOBHBIE XapaKTEPUCTUKH
CIy4alHbIX BEJIMYMH;

- BJIAJICHUE HABBIKAMU UCIIOJb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM MPH PEUICHUU
3a1ay..



2. CTpyKTYypa U cojiep:kaHue 0011e00pa3oBaTe/IbHOIM

JAUCHHUIIIIMHBI

2.1. O0beM QUCHUILIMHBI M BBl y4eOHOH padoThl

Bun yae6HO#I paboThI

O0BeM B yacax

O6Bem 00pa3oBaTeIbHOM MPOrPaMMBbI AUCIUTLTHHBI

308

B T.U.
OcHoBHOE coziepkaHue 278
BT. U..

TEOpPETHYECKOE 00yUueHue 220
MPAKTUIECKHUE 3aHATHS 58
[TpodeccronanbHO-OPUSHTHPOBAHHOE COJIepkaHue (comepkanue | 56
MPUKIIATHOTO MOTYJIS)

BT. U..

TEeOpeTHYecKoe 00ydeHne 4
MPaKTUYECKHUE 3aHITH 52
Koncynprammm 3
[IpomexyTrouHas aTTectanus (IK3aMeH) 6




2.2 TemaTnyeckuii mian u coaep:xkanue pucuumiauabl OYJ1.07 MaTtemaTtuka

HaiMeHoBaHe pasieos i Conmepxanme  yyeOHOro  marepuana  (OCHOBHOE U HpO(beCCI/If)HaJII)HO- O6ten DopmipyeMbIc
OPUEHTUPOBAHHOE), TA0OPATOPHBIE U NMPAKTUUECKUE 3aHSTUSA, IPUKIATHON MOIYIIb

TeM 4acoB KOMIIETEHIIUH
(mpu HATUYUN)

1 2 3 4

OcHoBHOE coJiepKaHue

Paznen 1. IToBropeHue Kypca MaTteMaTUKU OCHOBHOM IIKOJIbI 16

Tema 1.1 Conepxkanue yueOHOTo MaTepuasa

Hens U 3agaun | ba3zoBble 3HaHUS U YMEHHUS [0 MAaTEMAaTUKE B MPOPECCUOHAIBHON U B MOBCETHEBHOMN 9

MaTeMaTHKHU IPU OCBOEHUH | IEATEIBHOCTH.

CHEIHATIbLHOCTH KombunmnpoBanHoe 3ansTrie

Tema 1.2 Coneprkanue yaeOHOTO MaTepHasa

Yucna u  BeIUUCHEHUSA. | JeHCTBUS HaJl MOJIOKHUTEILHBIMHA U OTPHUIIATSIIBHBIMU YUCIIAMH, OOBIKHOBEHHBIMHU U

Beipaxenus U | IECATUYHBIMU JIPOOSIMHU. 2

npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (GOPMYJIIbl COKPAIIEHHOTO YMHOKEHUSI. OK-01, OK-02,
KombOuampoBanHoe 3aHsTHE OK-03, OK-04,

Tema 1.3. [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpP)KaHUE (COJAEpKaHWUE TIPUKIAJTHOTO OK-05, OK-06,

['eomeTpust Ha IIOCKOCTH | MOTYJIs) OK-07
Bupl miockux Guryp u ux miomais. 2 I[K-2.1, IIK-
[IpakTUKO-OpUEHTUPOBAHHBIE 33/1a4U B KypCE€ T€OMETPUH Ha IJIOCKOCTH 2.3, IIK-3.3
[IpakTuueckoe 3aHsiTUE

Tema 1.4 CopepxaHnue yueOHOTo MaTepuala

IIpouenTHeie BeruKMcaeHus | [IpocThie MpOIEHTHI, pa3HbIe CIOCOOBI UX BhIYMCIEHUS. CI0XKHBIE TPOICHTHI 2
[IpakTuueckoe 3aHsTHE

Tema 1.5 Coneprxanue yueOHOTO MaTepuana

VYpaBHeHMs U HEpaBeHCTBA | JIuHelHbIe, KBapaTHbIE, TPOOHO-THHEHHbIE YpaBHEHUS U HEPABEHCTBA 4
[IpakTuueckoe 3aHsiTHE

Tema 1.6 Coneprxanue yueOHOTO MaTepuana 2




Cuctembl ypaBHeHHH u | CrlOCOOBI pelIeHus] CUCTeM JIMHEWHBIX ypaBHeHHH. [lonsatus: marpuna 2x2 u 3x3,
HEPABEHCTB omnpenenutenb Marpuilbl. Meron [Maycca. CucteMbl HEIMHEHHBIX YpaBHEHUH.
CucreMbl HEpaBEHCTB
KoMOuHupoBaHHOE 3aHITHE
Tema 1.7 ConepxaHue yaeOHOTO MaTepralia

Bxo1HOM KOHTPOJIb

Boruricnenuss u npeoOpa3oBaHMs. YpaBHEHHMs] W HEpaBeHCTBA. l'eomeTpus Ha

MIJIOCKOCTH 2
KonTtponsHas padora

Paznen 2 [Ipsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 14

Tewma 2.1. Conepxkanue yueOHOTo MaTepuaa

OcHOBHBIE nouaTus | [Ipeamer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, MpsiMasi, IUIOCKOCTb,

CTepEOMETPUH. npoctpaHcTBo).  OcHOBHbIE — akCMOMBI  cTepeomerpuu. llepecekaromuecs, 9

PacnionokeHne MpsAMBIX W | MapauielbHBIE HW  CKpEIIHMBAfOIIuecs  mpsmMble. [Ipu3Hak ©W  CBOWMCTBO

IJI0CKOCTEM CKpenIuBarmuXxcs npsMpix. OCHOBHBIEC TPOCTPAHCTBEHHBIE (DUTYPHI.
KombuampoBanHoe 3aHsTHE

Tema 2.2. Coneprkanue yaeOHOTO MaTepuaa

[TapamnensHOCTs NpsAMBIX, | [lapamnenpHble TpsMas W IUIockocTh. OmpenencHue. Ilpusnak. CpoiictBa (c OK-01. OK-03

OpsIMOM M INIOCKOCTH, | IoKazareabcTBOM). IlapamtensHble iockoct. Onpenenenue. [Ipusnak. CBolicTBa OK-0 4’ OK-07’

IIJIOCKOCTEMN (c mokazatenbcTBOM). Terpasip u ero anemenTsl. [lapamienenunen u €ro 3IeMEHTHI. | 2 HK-ZI’ K-
CBolicTBa MNPOTUBOIOJOXKHBIX TpaHed MW JMAroHaJedl  mapasuiesienuIe/a. 23 l'iK,-B 3
[TocTtpoenue ceyenwuii. Pemenne 3anay. 7 '
KomOunupoBanHoe 3anstue

Tema 2.3. | Conmeprkanue yueOHOTO MaTepHana

[lepneHMKyIApHOCTD [lepnengukynspusie npsimeie. llapannensHble npsiMble, NEPHEHAUKYJIAPHBIE K

MPSIMBIX, psAMOi U | mockocTy. [Ipu3Hak nepneHauKyIsspHOCTH IPsIMOi U IIIOCKOCTH. [lokazarenbeTBo.

IJIOCKOCTH, TNIOCKOCTEN [lepnennukynap u HakioHHas. [lepneHaukynspHbie MIockocTu. [lpusHak | 2

MNEPNCHAUKYIIAPHOCTU IUIOCKOCTEH. I[OKaBaTeHBCTBO.
PaccrosHus B MMPpOCTPAHCTBEC

KOM6I/IHI/IpOBaHHOC 3aHATHUC




Tewma 2.4. ConepxaHue yueOHOTO MaTepralia
Teopema 0 TpeX | Teopema 0 Tpex nepneHauKyispax. JoxasaTesnbCcTBO. Yrosl MexAy NOpsIMOW U 9
MepIEeHIUKYIIsApax IJIOCKOCTBIO. YTOJI MEXY IUNIOCKOCTAMHU
KoMOuHupoBaHHOE 3aHITHE
Tema 2.5. [IpodeccronanbHO-OPUSHTUPOBAHHOE COJICpPKaHUE (COJEpIKaHWE MPHUKIIAJTHOTO
[TapannensHble, MO/TYJIs1)
MepIEeHIUKYIIPHBIE, AxcuoMbl  crepeoMeTpud. llepneHAMKYISIpHOCT, HpsIMOM U IJIOCKOCTH, 4
CKPCUIUBAKOIIMECS NPSAMBIC | IMapaJUIEIBHOCTD JIBYyX MpPsSIMBIX, NEePICHAUKYIISAPHBIX MJIOCKOCTH,
MEPIEeHIUKYIIIPHOCTD MJIOCKOCTEN
[IpakTueckoe 3aHsATHE
Tema 2.6. Coneprkanue yaeOHOTO MaTepHasa
Pemenne 3anau. IIpsamele u | Pacnionoxkenne NpsSMBIX W TUIOCKOCTEH B MpocTpaHCTBE. [lepneHInKyasIipHOCTh | 9
IJIOCKOCTH B IIPOCTPAHCTBE | MapajuiebHOCTh MPSIMBIX U TUIOCKOCTeH. CKpeluBaroniecs npsmMole
KouTtponsHas padorta
Paznen 3. KoopauHaTel 1 BEKTOPHI 10
Tema 3.1 Coneprkanue yaeOHOTo MaTepuasa OK-02, OK-03,
JlekapTOBBI KOOpAMHATHI B | JleKapTOBBI KOOPAWHATHI B TPOCTpaHCTBe. [IpocTeiimue 3agadn B KOOpIHMHATAX. OK-04, OK-07
npocTtpaHcTBe. Paccrosnue | Paccrosinue Mex ity AByMsl TOUYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 5 K21, TIK-
MOXIy JBYMs TOYKaMHU. | KoMOMHMPOBAHHOE 3aHITHE 2.3, HK’-3.3
Koopaunatel  cepenuHbl
OTpe3Ka
Tema 3.2 CopepxaHnue yueOHOTo MaTepuala
BexkTopsl B mpocTpaHcTBE. Bektopsl B mpoctpaHcTBe. Cl0KEHHME U BBIYMTAHUE BEKTOPOB. YMHOXKEHUE
Yron Mexay BeKTopamu. | Bektopa Ha uyucio. Kommanapubie BekTOpbl. CKanspHOE MPOU3BEACHUE
CkansgpHoe  IPOU3BEICHUE | BEKTOPOB. Pa3liokeHHEe BeKTOopa I0 TPEeM HEKOMIUIAHAPHBIM BEKTOPaM. 4
BEKTOPOB KoopaunaTsl BeKTOpa, CKaJIIPHOE IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJI

MCXKAY BCKTOpPaMH, Yrojl MCKAY HpHMOﬁ U IINIOCKOCTBIO, YIroJlI MCEKIAY
INIIOCKOCTAMMU. ypaBHeHI/Ie INJIOCKOCTH. FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA
2x2




KoMOuHupoBaHHOE 3aHITHE

Tema 3.3 [IpodeccronanbHO-OPUESHTUPOBAHHOE COJICpKaHUE (COACpPIKAHHUE MPUKIIATHOTO
[IpakTUKO-OpUEHTUPOBAHHBIEC | MOTYJIS)
3aJayd  Ha KoopauHaTHOM | KoopmuHaTHas MI0CKOCTh. BeIUMcIeHre pacCTOSHUIMA U IJIONIAIeH Ha MIIOCKOCTH. | 2
IJI0OCKOCTH KonuuecTBenHbie pacueThbl
[IpakTrueckoe 3aHsATHE
Tema 3.4 Conepxkanue yueOHOTo MaTepuaa
Pemenwne 3anay. Koopaunate! | JlekapToBBI KOOPAWHATHI B MPOCTpaHCTBE. BEKTOPHI B mpocTpancTBe. ClokKeHHE
1 BEKTOPHI U BBIYUTAHHE BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. KommuanapHeie
BeKTOphl. CKalipHOE NMpOU3BEACHHE BEKTOpOB. Pa3noxkeHune BekTOpa MO TpeEM
HEKOMIUJIaHapHBIM BekTopaMm. [Ipocreiimune 3agaun B koopanHatax. Koopaunatsr | 2
BEKTOPA, pACCTOSTHUE MEXAY TOUYKaMH, KOOPAWHATHI CEPEIUHBI OTpE3Ka,
CKaJIS[pHOE IMPOU3BEACHHE BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY BEKTOPAMH,
yroJI MeXAY NPSIMOM U IMJIOCKOCTBIO, YTOJl MEX/TY IIIOCKOCTIMHU
KonTtponbHas padoTa
Paznen 4. Crenenu u kopHu. CtenenHas QyHKIIH 18
Tema 4.1 Coneprkanue ydeOHOTO MaTepHaia
Crenennas  QyHKuusA, €€ | [Tonsitue KOPHSI N-OM CTENEHU U3 AEHCTBUTEIBHOTO uncia. OyHkiuu y = Vx ux 4
CBOMCTBA cBolicTBa 1 rpadukn. CBOMCTBA KOPHS N-OM CTENIEHU
KomOunupoBanHoe 3aHstue
Tema 4.2 Coneprkanue yaeOHOro MaTepualia OK-01, OK-02,
[Ipeo6pazoBanue BoipaxeHuil | I[IpeoOpa3oBaHue HPPAIHOHAIBHBIX BHIPAKCHHIM 4 OK-03, OK-04,
C KOpHSIMU N-OH CTCTICHU KomOunupoBanHoe 3aHstue OK-05, OK-07
Tema 4.3 CopepxaHnue yueOHOTo MaTepuala
CpoiicTBa CTEIICHU ¢ | IlonsTue crenenu ¢ THOOBIM pallMOHANBLHBIM MOKa3zaTesneM. CTeneHHble (PYHKIINH,
palroOHaIbHBIM U | UX CBOMCTBA U rpauKu 4
JNENCTBUTENbHBIM KomMOunupoBanHoe 3aHsTHe
MOoKa3aTeIsIMu
Tema 4.4 Cogepxanue yueOHOTO MaTepHalia 4




Pemrenne  uppanmoHanbHBIX

YPaBHEHUH U HEPABEHCTB

PaBHOCHJIBHOCTh HppalMOHAJIbHBIX YPAaBHEHHU W HEPABEHCTB. MeETOIbl HUX
pelenus. Penienue uppamoHaibHbIX YPAaBHEHUN U HEPABEHCTB

KoMOuHupoBaHHOE 3aHITHE

Tema 4.5 ConepxaHue yaeOHOTO MaTepralia
Crenenu u xopHu. Crenennas | OnpeneneHue cTeneHHoi (yHkuuu. Mcmnonp3oBaHue ee CBOWCTB MPH PEIICHUN
GbyHKIHS YpaBHEHUI U HEPABEHCTB 2
KonTtponrHas padorta
Paznen 5. Iloka3aTenbHas QyHKIUSA 18
Tema 5.1 Conepxkanue yaeOHOTo MaTepuasa
ITokaszarenpHasd QyHknus, ee | CTeneHb ¢ MPOU3BOJBHBIM JICHCTBUTEIBHBIM MoOKa3areneM. OrmnpenencHue
CBOMCTBA MoKa3aTeabHOU (YHKIMU, €€ CBOMcTBa U rpaduK. 3HAKOMCTBO C MPUMEHEHHEM 4
MOKa3aTeIbHON (dbyHKIUH. Pemenue MOKa3aTeJIbHBIX YpaBHEHU U
(yHKIIMOHATBHO-TPapUUYECKUM METOJIOM
KomOunupoBanHoe 3aHstue
Tema 5.2 Coneprkanue yaeOHOTo MaTepuaa
Pemenne [OKa3aTeNbHbIX | Pemmenne moka3aTeNbHBIX YpaBHEHHH METOJOM YypaBHUBAHUS TOKa3aTeseH, OK-01, OK-02,
YPaBHEHU U HEPABEHCTB METO/JIOM BBEJECHUS HOBOW TMEpeMEHHOH, (YHKIHOHAIbHO-rpapuueckuM | 6 OK-03, OK-04,
MeToJIoM. Perienne nmokasaTebHBIX HEPABEHCTB OK-05, OK-07
[IpakTuyeckoe 3aHsTHE
Tema 5.3 Coneprkanue yaeOHOro MaTepualia
CucreMmsl IokasareNbHbIX | Pemenue cucreM rnokazareinbHbIX YpaBHEHUN 4
YPaBHEHUI KomOunupoBanHoe 3aHstue
Tema 5.4 Coneprxanue yueOHOTO MaTepuana
Pemenue 3aj1a4. | Pemenne moka3aTenbHBIX YpaBHEHHI METOJOM YypaBHUBaHUS IOKa3areneil u 4
IToxa3zaTenbHast pyHKUIMA METOJIOM BBE/ICHHUS HOBOI MepeMeHHOM. Pellienne moka3aTebHbIX HEPABEHCTB
KonTtponsHas pabora
Paznen 6. Jlorapudmel. Jlorapudpmuyeckas GyHKIMs 30 OK-01, OK-02,
Tema 6.1 Cogepxanue yueOHOTO MaTepHalia 4 OK-03, OK-04,
Jlorapugm yucia. | Jlorapudm uncna. JlecaTHUHBINA U HaTYpaIbHbIN Jorapu(MBbl, YUCIO € OK-05, OK-07




JlecaTHUHBIM 1 HaTypainbHbIKH | KoMOMHUpOBaHHOE 3aHATHE [IK-2.1, IIK-
Jorapu@Mbl, 9YUCTIO € 2.3, 1IK-3.3
Tema 6.2 ConepxaHue yaeOHOTO MaTepralia
CaoiicTBa norapumos. | CoiictBa sjorapudmoB. Omneparus JorapuGMUpOBaHHUS. 6
Onepanus KomOuHMpoBaHHOE 3aHsTHE
JorapupMUPOBaAHUS
Tema 6.3 Conepxkanue yaeOHOTo MaTepuaa
Jlorapupmuueckas ¢ynknus, | Jlorapudmudeckas QyHKIMS U €€ CBOWCTBA 4
€€ CBOMCTBA KomOunupoBanHoe 3aHsTue
Tema 6.4 Conepxkanue yaeOHOT0o MaTepuaa
Peurenne  norapuMUICCKUX | [Jopsrue norapudmuueckoro ypaBHeHus. Ornepauus NOTeHUUpOBaHUA. Tpu
YPaBHEHUH U HEPABEHCTB OCHOBHBIX METOJIa PEIICHUs JIOTapU(PMHUUYSCKUX YpaBHEHUH: (DYyHKIIMOHAIBHO- 8
rpaduyeckuii, METo MOTEHLUHUPOBAHUS, METOJ BBEJIEHUS HOBOM MEepEeMEHHOM.
JlorapudmMuueckre HepaBEeHCTBA
KombOuampoBanHoe 3aHsTHE
Tema 6.5 Coneprxkanue yaeOHOTo MaTepuasa
CucreMbl 0rapu(@MUUYECKUX | AJITOPUTM PEIICHUS CHCTEMBI ypaBHEHHA. PaBHOCHIIBHOCTD JIOTapU(PMUYECKHUX 5
ypaBHEHU M YpaBHEHUH U HEPABEHCTB
Kom6uHupoBaHHoe 3aHsTHE
Tema 6.6 [IpodeccronaIbHO-OPUEHTUPOBAHHOE COJIepkKaHue (CoJep:KaHNue NPUKIIAJHOTO
JlorapudmMbl B mpuUpoaE U | MOTYIIS)
TEXHUKE IIpumenenune norapu¢ma. Jlorapudmuyeckas cnupaas B npuponxe. Ee | 4
MaTeMaTHYeCKue CBOMCTBA
[IpakTruyeckoe 3aHsATHE
Tema 6.7 Coneprxanue yueOHOTO MaTepuana
Pemenue 3agau. | Jlorapupmuueckas QyHkiusa. Pemenune npocteimux  sorapudMuyeckux 5
Jlorapugmsl. ypaBHEHUH
Jlorapudmuueckas pynkuus | KonrtposbHas pabora
Paznen 7. OcHOBBI TpUroHOMeTpuu. TpUroHoMeTprudeckue GyHKIUN 35 OK-01, OK-02,




Tema 7.1
Tpuronomerpuueckue
byHKIIN IIPOU3BOJILHOTO

yria, uucia. PaguaHHas wu
rpajgycHasi Mepa yria

Conepxanue ydaeOHOro MaTepuaia

Panuannas mepa yria. [ToBopoT Touku BOKpyr Hauajna koopauHat. Onpenesnexnue
CHUHYCa, KOCUHYCa, TAHI€HCAa U KOTaHI'€HCca. 3HaKU CUHYCa, KOCUHYCA, TAHTEHCa U
KOTAHI€HCAa TI0 YETBEPTSIM. 3aBHCHUMOCTb MEXJIYy CHHYCOM, KOCHHYCOM,
TAHI€HCOM M KOTAHT€HCOM OJHOTO M TOTO K€ YIiia

KombunupoBanHoe 3anstuie

Tema 7.2 Conepxkanue yueOHOTo MaTepuaa

OcHoBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHTCHC M KOTAaHTE€HC YTJIOB
TPUTOHOMETPUYECKUE o ¥ - o.. POpMyIIbI IPUBEACHUS

TOX/JIECTBA. @®opmynsl | KoMOMHHPOBAHHOE 3aHATHE

MMPHUBCACHUA

Tema 7.3 Conepkanue yaeOHOTO MaTepuasa

CuHyC, KOCHHYC, TaHI'€HC
CyMMBl M Ppa3HOCTH [JBYX
YIJIOB

CuHyC MU KOCHUHYC IBOWHOTO

CymMa 1 pa3HOCTh CMHYCOB. CyMMa M pa3HOCTb KOCUHYCOB. CHHYC U KOCHUHYC
nBorHOTO yrima. Popmynsl ToJOBHHHOTO yria. IIpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUUECKUX (YHKIUN B MPOU3BENECHUE U MPOU3BEACHUS B CyMMY.
Boipaxkxenue TpuroHoMerpuueckux (QYHKIHMI dYepe3 TaHIeHC MOJOBHHHOIO

yria. @opmynsl | aprymenTa. [IpeoOpa3oBaHus MPOCTEHIIIMX TPUTOHOMETPUICCKHIX BhIPAXKCHUI
MIOJIOBUHHOTO YTjia KomOunupoBanHoe 3anstue
Tema 7.4 Coneprkanue yaeOHOro MaTepuasa

OyHKIIMK, WX  CBOMCTBA.
CriocoObl 3aganus GyHKITUH

OO6uacTh onpeieNieHrs 1 MHOKECTBO 3HaUeHUN (QyHKIMH. YETHOCT, HEUETHOCTD,
nepruoauIHOCTh GyHKIMNA. CIocoObI 3a1anus GyHKITUH

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.5
Tpuronomerpuueckue
¢GyHKLIMH, HMX CBOMcTBa U
rpaduxu

CopepxaHue yueOHOTO MaTepuaa

OO6nactp omnpeneneHust 1 MHOXKECTBO 3HaYEHUN TPUTOHOMETPUUYECKUX (DYHKIIMH.
YETHOCTh, HEYETHOCTh, NEPUOAWYHOCTH TPUTOHOMETPHUYECKUX  (DYHKIIMH.
CaoiicTBa u rpaduku QyHKIUR y = cOS X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

JuddepeHurpoBaHHbIN 3a4eT

OK-03, OK-04,
OK-05, OK-06,
OK-07
MK-2.1, TIK-
2.3, TIK-3.3




Tema 7.6 ConepxaHue yueOHOTO MaTepralia

IIpeoOpasosanue rpagukoB | CxkaTue U PacTHKEHUE TPAPUKOB TPUTOHOMETPHUYECKHUX (PYHKIIHIA.
TPUTOHOMETPUUYECKUX [Ipeo6pazoBanme rpadUKOB TPUTOHOMETPUICCKUX () YHKITHIA

byHKIMi KoMOMHMPOBAHHOE 3aHATHE

Tema 7.7 [IpodeccronanbHO-OPUSHTUPOBAHHOE COJICpPKaHUE (COACPIKAHHUE MPHUKIIAJTHOTO
Ornucanue MO/TYJIs1)

IIPOU3BOJICTBEHHBIX Hcnons3oBaHne CBOMCTB TPUTOHOMETPUUYECKUX (YHKIUN B MPOGECCHOHATBHBIX
MPOLIECCOB € TOMOIIBIO | 3a1a4axX

rpaguKoB QyHKITHI KombunmnpoBanHoe 3anstuie

Tema 7.8 Conepxkanue yueOHOTo MaTepuaa

ObpaTHble O6paTHble TpuronoMmerpuueckue ¢pyHkuu. Mx cBoiicta u rpapuku
TPHTOHOMETpHACCIHE KomOunupoBanHoe 3aHstue

byHKIIAN

Tema 7.9 | Conepkanue yaeOHOTO MaTepHasa

TpuroHomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Pemenue

YpaBHEHHUS U HEPABEHCTBA

TPUTOHOMETPUUECKUX OCHOBHBIX THUIIOB:
TPUTOHOMETPUUYECKUE ypaBHEHUS,

Pa3I0KECHUEM HAa MHOXUTCIIN, OTHOPOAHEIC.

ypaBHEHUH MPOCTEUIIINE
CBOJAIIMECS K KBaJpaTHBIM, peLIaeMble

[Ipocreiiye TpUroHOMETpUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 7.10 Coneprkanue yaeOHOro MaTepuasa

Cucremsl Cucremsl POCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUN

TPUTOHOMETPUUECKUX KomOunupoBanHoe 3aHstue

YPaBHEHUI

Tema 7.11 CopepxaHnue yueOHOToO MaTepuaa

Pemienne 3amau.  OcHoBbl | [IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPaKEHUIA. Pemrenue
TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPAaBHEHHI U HEPABEHCTB B TOM YHCJIE€ C UCIIOJIb30BaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIHIA.

byHKIIH KonTponsHas pabota




Paznen 8. KomiuiekcHbie uncna 4
Tema 8.1 ConepxaHue yaeOHOTO MaTepuaia
KommutekcHbie unca [onsitne xomrekcHoro uncia. ComnpsiKeHHbIE KOMIUIEKCHBIE YHCIa, MOIYIb U
apryMeHT KOMIUIEKCHOTO umncina. @dopma 3amuch  KOMIIEKCHOTO — YHCIIa 9
(reomeTpuyeckasi, TPUrOHOMETpPHUYECKas, airedOpanueckas). Apudmernyeckue OK-01, OK-02,
ENWCTBUS C KOMIUIEKCHBIMH YHUCIIAMU OK-03, OK-04,
KomOuHMpOBaHHOE 3aHsTHE OK-05, OK-06,
Tema 8.2 Conepxanue yueOHOro Marepuaia OK-07
IIpuMeHeHHE KOMIUIEKCHBIX | BBITONTHEHWEe pacdyeToB ¢ TOMOINBIO KOMIUIEKCHBIX —ducel. [IpuMepsr 9
qucen WCIIOJIb30BAHUS KOMITJICKCHBIX YHCEI
[IpakTrHueckoe 3aHsTHE
Paznen 9. IlpousBoanast GyHKINH, €€ TPUMEHEHHE 40
Tema 9.1 Conepkanue yaeOHOTO MaTepuaa
[TonsiTre IPOM3BOJHOM. | OmpeneneHne YuCIOBOH MOCIIE0BaTEILHOCTH M CIIOCO0BI ee 3aaanus. CBoiicTBa
DopmyIbl u IIpaBWJIa | YUCIIOBBIX MociefoBarenbHocTel. OnpeneneHue npeaena nocieIoBaTeIbHOCTH.
muddepeHnpoBaHmst Brruucnenue mpenenoB  mocnenoBarenbHOocTe.  [Ipenen  dyHkimm  Ha 5
oeckoneynoctu. Ilpegen ¢yHkumm B Touke. Ilpuparenue aprymeHra.
[Ipupamenne ¢yakunud. 3anad, MOPUBOIAIIME K TOHSATHIO IPOU3BOTHOM. OK-01, OK-02,
Onpenenenre Npon3BOIHON. AJITOPUTM OTBICKaHUS TPOU3BOJHON OK-03, OK-04,
KombOuaMpoBaHHOE 3aHATHE OK-05, OK-06,
Tema 9.2 Cogepxanue yueOHOro MaTepuaa OK-07
[TpousBoHbIe cymmbl, | ®opmynsl auddepennuposanus. [lpasuna muppepeHupoBanms 6 [K-2.1,  TIK-
pa3HOCTH npousBeieHus, | KoMOMHUPOBAHHOE 3aHITUE 2.3, I1IK-3.3
YacTHOTO
Tema 9.3 Copepxanue yueOHOTo MaTepuala
[TpousBoiHBIE Omnpenenenue cnoxHoi pyHkuuu. [[pon3BoaHast TPUTOHOMETPHUUECKUX () YHKITUH.
TPUTOHOMETPUYECKHUX [IpousBoHas ClNOKHON HYHKIIMH 6
GyHKIMH. IIpounsBoHas | KOMOHHHUPOBAHHOE 3aHITHE

CII0>KHOM (hyHKLIUU




Tema 9.4
[TonsiTue 0 HENpepbIBHOCTH
¢bynkuuu. MeTo MHTEpBaIOB

Conepxanue ydaeOHOro MaTepuaia

[onsitue HempepwiBHOM ¢yHKIMH. CBoiicTBa HempepblBHON (yHKIMH. CBS3b
MEXJy HENPEPbIBHOCTbIO U AUPPepeHIupyeMOCTbi0 (YHKIMM B TOUKE.
ANropuT™M peleHuss HEpaBeHCTB METOJIOM UHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHITHE

Tema 9.5 ConepxaHue yaeOHOTO MaTepralia
I'eomeTpuueckmit u | ['eomeTpuueckuil CMbICA MPOU3BOJHOM (YHKIUU — YIIIOBOM KoO3(dUIMEHT
¢buznueckuit CMBICTT | KacaTelbHOM K IpaduKy QyHKIMH B TOUKE. YpaBHEHHE KacaTelbHOU K rpapuky
MPOU3BOJHOMN (dbyHKIMHA. AJITOPUTM COCTaBJICHUS YpaBHEHUS KacaTeIbHOU K rpaduky GyHKIIUHA
y=f(x)
KomOunupoBanHoe 3aHstue
Tema 9.6 Conepxkanue y9eOHOTO MaTepHasia
Pusznueckui cMbIch | Dusnyeckuil (MEXaHMYECKH) CMBICT MPOU3BOAHON — MIHOBEHHAs CKOPOCTh B
MIPOM3BOTHOM B | MOMEHT BpeMeHu t: v =S’ (t)

npodecCHOHANBHBIX 3aa49ax

[IpakTrueckoe 3aHsTHE

Tema 9.7
MOHOTOHHOCTB GYHKITUN.

Touku 3KCTpEMyma

Coneprkanue yueOHOTO MaTepuaa

Bospacranue u yOpiBaHWE (YHKIIMH, COOTBETCTBHE BO3pPACTAaHUS W YOBIBAHHS
dbyHKIMM 3HaKy Mpou3BOAHOW. [loHsATHE MPOM3BOTHONW BBICIIETO TOPSJIKA,
COOTBETCTBUE 3HAKa BTOPOM MPOU3BOTHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMH
Ha OTpe3Ke. 3a/laui Ha MAKCUMYM U MUHUMYM. [IoHSTHE acCHMIITOTHI, COCOOBI UX
ompeseneHus. AJIrOpUTM HcciaeloBaHus (PYHKIUMU U MOCTPOEHUs ee rpaduka c
MOMOIIIbIO TIPOU3BOIHOM. J[poOHO-TMHEHHAs DyHKIIHS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 9.8
HccnenoBanne ¢QyHKuud u
NOCTpOeHHE IparKOB

Copepxanue yueOHOTo MaTepuala

HccnenoBanue (bYHKI_[I/II/I Ha MOHOTOHHOCTbH H IIOCTPOCHUC Fpa(bI/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.9 HauOomxbmee wu

HaAaNUMCHBIICC 3HA4YCHUA

Cogepxanue yueOHOTO MaTepHalia

HaxoxaeHue HauOOJBIIEr0 U HAaUMEHBIICTO 3HAYCHHM (bYHKHHﬁ, MMOCTPOCHUC




byHKITII

Fpa(bI/IKOB MHOT'OYJICHOB € UCIIOJIb30BAHWEM alllapara MaTCMaTUICCKOr0 aHaJin3a

KoMOuHupoBaHHOE 3aHITHE

Tema 9.10 [IpodeccronanbHO-OPUSHTUPOBAHHOE COJICpKaHUE (COACPIKAHHUE MPHUKIIAJTHOTO
Haxosxenue onTuMaabHOTO | MOIYJIS)
pesyabrata ¢ noMoubl0 | HamMenslinee u HanOospliee 3HaYeHUE (QYHKITHH 6
IIPOU3BOIHOM B | [IpakTudeckoe 3aHsTHE
MPaKTUYECKUX 3a/1auax
Tema 9.11 Coneprxkanue yueOHOTo MaTepuaa
Pemrenne 3a1a4. | @opMynsl ¥ Ipasuiia quddepenunponanus. MccnenoBanne QyHKIUI ¢ TOMOIIBIO 5
IIponsBonHas GyHKIMM, ee | mpou3BoaHON. Hanbonbiiee  HanMeHblee 3HaueHus QyHKIIUN
MIPUMEHEHHE KouTtponsHas paborta
Paznen 10. MHOTOTpaHHHUKH U TeJla BpalleHUs 36
Tema 10.1 Conepkanue yaeOHOTO MaTepHasa
Bepmmuel, pebpa, rpanu | [lonstre MHOrorpaHHuka. Ero sjneMeHTHI: BepiiMHbl, pebpa, rpand. J{naroHarisb. 5
MHOTOTpaHHUKA Ceuenue. Bolmykiible 1 HEBBITYKIIbIE MHOTOI'PAHHUKHU
KombOuampoBanHoe 3aHsTHE
Tema 10.2 Coneprkanue yaeOHOTO MaTepuaa
IIpusma, ee cocrasmsaromue, | [Tonstue npusmel. Ee ocHOBaHMs 1 O0KOBBIC Tpanu. BeicoTa mpu3msl. [IpsmMas u 5 OK-01, OK-02,
CEYeHUe. [Ipsmas 1 | HaKJIoHHas npusma. [IpaBunbHas npusma. Ee ceuenue OK-03, OK-04,
MpaBUJIbHAS TPU3MBI KombOuaMpoBaHHOE 3aHTHE OK-05, OK-06,
Tema 10.3 Cozep:kaHue yueOHOTO MaTepuana OK-07
[Mapannenenunesn, ky0. | [lapamenenunesn, cBOCTBa MPSAMOYIOJIBHOTO Mapajuienenuneaa, Kyo. CeucHue 5 [K-2.1, IIK-
Ceuenue KyOa, | kyba, mapajenenumnena 2.3, 1IK-3.3
napasuiefienuneaa KomOunupoBanHoe 3aHstue
Tema 10.4 Copepxanue yueOHOTo MaTepuala
[Mupammuna, ee | [lupamuga u ee onementol. Cedyenune mupamunabl. IlpaBunpHas mnupaMuia.
COCTaBJIAIOLIKE, cedeHue. | YceueHHas mupaMua 2
IIpaBunpHas [IMpaMHJIa. | KoMOMHUPOBAHHOE 3aHATHE

YceueHHas nupaMmuaa




Tema 10.5 ConepxaHue yueOHOTO MaTepralia
boxoBas u nojHas | [Tnomaas G0KOBOM U OJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI
IIOBEPXHOCTh npu3Mbl, | KoMOMHMpOBaHHOE 3aHATHE
MU PaMM/IbI
Tema 10.6 ConepxaHue yaeOHOTO MaTepralia
CummMmerpust B KyOe, | CHMMEeTpHUsi OTHOCHTEJILHO TOYKH, MPsAMOH, ruiockoctu. CuMMeTpus B KyOe,
napajulefienuinesne, INpU3Me, | MapajieNenumnese, npu3Me, NupaMuie
MApaMHUJIe KomOunupoBanHoe 3aHsTHe
Tema 10.7 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEp)KaHKe (CojepKaHue MPHUKIIATHOTO
[Ipumepsl  cummeTpuil B | MOJYJISI)
npodeccun CuMMeTpHs B IpUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsTHE
Tema 10.8 Conepkanue yaeOHOTO MaTepHasa
[IpaBunbHBIE [TonsaTne IIPaBUIIBHOTO MHOTOI'paHHUKA. CaoiicTBa NIPaBUIbHBIX
MHOTOTPaHHUKH, UX CBOMCTBA | MHOTOI'PaHHHUKOB

KombOuampoBanHoE 3aHsTHE

Tema 10.9 Coneprkanue yaeOHOTo MaTepuasa

Hununnp, ero | Hunmuuap u ero snementsl. CeueHue MuMHApa (Mapaiie]bHOE OCHOBAHUIO U
COCTAaBJISIOLIUE. Ceuenue | ocu). Pa3BepTka 1usinHapa

UWIHHIpA KomOunupoBanHoe 3anstue

Tema 10.10 [TpodeccrnonaabHO-OPUEHTUPOBAHHOE COJIEp)KaHKE (CojaepKaHUuEe MPHUKIIATHOTO

Konyc, ero cocrasistoniue.
Ceuenue KoHyca

MOJIyJIs1)

KOHyc u ero syeMeHTBl. CeueHue KOHYCa (napaﬂnenLHoe OCHOBAHHIO H
IMpOXoAA1IeC 4€pe3 BepI_HI/IHY), KOHHNYCCKHUEC CCUCHM. PEBBepTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.11
VYceuenHslii konyc. CedeHune
YCEUYEHHOI'0 KOHYCa

CogepxaHnue yueOHOTO MaTeprala

YceueHHbI KOHYC. Ero 06pa3y10111a;1 u BeicoTa. CeueHue YCEUCHHOI'O KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATHUC




Tema 10.12 ConepxaHue yueOHOTO MaTepralia
[ap u cdepa, ux ceueHust Hlap u cdepa. Bzaumnoe pacronoxenue chepbl U miockoctu. Cedenue mapa, 5
cepsr
KomOuHupoBaHHOE 3aHsTHE
Tema 10.13 ConepxaHue yaeOHOTO MaTepralia
ITonstne 00 oOwveme Tena. | [lonsatue 06 oObeme Tena. OObeM KyOa M MPSIMOYTOJILHOTO Mapauieienure/a.
OTtHoieHue 00beMOB | OObeM mpu3Mbl ¥ IHWIHHApA. OTHOIIEHHE OO0BEMOB MOJOOHBIX Tel. | 2
MOI0OHBIX TeI I'eomeTpudeckuii CMBICT ONIPEACTUTENS 3-TO TOpsAKa
KomOunupoBanHoe 3aHsTue
Tema 10.14 Conepxkanue yueOHOTo MaTepuaa
Obbembl 1 TUIOMIAIN | OgpeMbl mUpamMuIbl M KoHyca. O0beM mmapa. [Tnomnaay noBepxHocTei Ten 2
TMOBEPXHOCTEH TeN KoMOWHUpOBaHHOE 3aHATHE
Tema 10.15 Conepkanue yaeOHOTO MaTepHaa
KomOunammn KomOuHammm reoMmeTpuaecKux Tei 5
MHOTOTPAaHHUKOB M Tel | [[pakTudecKkoe 3aHsATHE
BpaIeHus
Tema 10.16 Coneprkanue yaeOHOTo MaTepuaa 2
I'eomerpuyeckue Hcnonp3oBaHne KOMOWHAIMK MHOTOTPAHHUKOB M TEJ BpAIICHUS B MPAKTHUKO-
KOMOWHAITH Ha MPAKTHKE OPUEHTHUPOBAHHBIX 33aJauax
[IpakTryeckoe 3aHsTHE
Tema 10.17 Coneprkanue yaeOHOro MaTepuasa
Penrenune 3agad. | OObEeMBbI U TUIOINAM TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJI BPALICHHS 2
Mmuororpanaukn ¥ Tena | KonrposbsHas pabora
BpalleHus
Paznen 11. IlepBooOpa3Has pyHKINHU, €€ TPUMEHEHHE 14 OK-01, OK-02,
Tema 11.1 CogepxaHnue yueOHOTO MaTeprala OK-03, OK-04,
ITepBooOpa3Hass  QyHKUMU. | 3a7a4a O BOCCTAHOBIICHUHU 3aKOHA JBM)KEHUS TI0 M3BECTHO# ckopocTu. [loHsTHE 5 OK-05, OK-06,
[TpaBuna HAXOXIEHHUA | UHTerpupoBaHus. O3HAKOMJICHHE C MOHATHEM MHTerpaja U MepBOOOpa3HOM s OK-07
epBOOOPa3HBIX ¢ynkuuu y=f(x). Pemenue 3a1a4 Ha cBsI3b IepBOOOpPA3HON U €€ MPOU3BOHOM, IIK-2.1, IIK-




BBIUMCIIEHUE TepBOOOpa3sHOi ans gaHHoW ¢yHkumu. Tabmuna dopmyn s 2.3, 1IK-3.3
HaXO0KJICHUS MepBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHHUS IEPBOOOPA3HOIMA
KoMOuHUpoBaHHOE 3aHITHE

Tema 11.2 ConepxaHue yaeOHOTO MaTepralia

[Inomane  KpUBOJIMHEHHOM | 3amayu, MPUBOAAIINE K TOHSATHIO OMPEACICHHOTO MHTETpaja — O BBIYUCICHUH

Tpalenuu. @opmyna | IIomaad KPUBOJMHEHHOW Tpamenu, O TIepeMelleHnn Touku. [loHsTHe

Herorona — JleitOnuna ONIPENENEHHOTO  HMHTErpaa. I'eomerpuyeckuii u  (u3HUECKU  CMBICI 2
onpeneneHHoro unterpaita. opmyna Hetorona— JleiiOnuna
KombunmnpoBanHoe 3anstue

Tema 11.3 Coneprxkanue yueOHOTo MaTepuaa

Heonpenenennsiit U | [lonatue HEONpPEAEIEHHOTO UHTErpaia 2

OMPEJIETICHHBINA HHTETPAIbI KoMOWHUpOBaHHOE 3aHATHE

Tema 11.4 Conepkanue yaeOHOTO MaTepuaa

Ilonsitne 006 ompeneneHHOM | ['eoMeTpHUECKHI CMBICI OTIPEIEICHHOTO HHTErpaia 5

UHTETpane Kak 1miomann | KoMOMHUpPOBaHHOE 3aHATHE

KPUBOJMHEUHON Tpanenuu

Tema 11.5 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEp)KaHKE (COoAepKaHUEe MPHUKIIATHOTO

OnpeneneHHBIH HUHTETPAT B | MOIYJIS)

YKU3HU I'eoMerpuueckuii cmbIcil onpeneraeHHoro uHrterpana. ®dopmymna HerooToHa -
JletiOHuIA. 4
Pemenune 3amau Ha NOpUMEHEHUE HHTErpajga JUis BbIYUCICHHUS (PU3MUECKUX
BEJIMYMH U TUIOIAJeH
[IpakTueckoe 3anaTue

Tema 11.6 CopepxaHnue yueOHOTo MaTepuala

Pemenue 3a1ad. | [lepooOpaznas  ¢ynkuuu. IlpaBuna HaxoxneHuss mnepBooOpasHbix. Ee 5

[TepBooOpa3Has (yHKIMHU, €€ | MPUMEHEHHUE

IIPUMEHEHHE KouTtponsHas paborta

Paznen 12. MHoecTBa. DneMeHTHI Teopuu rpados 10

Tema 12.1 Cogepxanue yueOHOTO MaTepHalia 2 OK-01, OK-02,




MHuoxecTBa [Tonsatue muoxectBa. [loagmHoxkecTBo. Onepaluu ¢ MHOKECTBAMU OK-03, OK-04,
KomOunnpoBaHHoe 3aHsTHE OK-05, OK-07
Tema 12.2 [IpodeccronanbHO-OPUSHTUPOBAHHOE COJICpKaHUE (COACPIKAHHUE MPHUKIIAJTHOTO
Onepanuy ¢ MHOYKECTBaMU MOyJIs1) 5
Onepanuy ¢ MHOXKeCTBaMH. PellieHue npukiaaHbIx 3a1au
[IpakTrueckoe 3aHsATHE
Tema 12.3 Conepxkanue yaeOHOTo MaTepuaa
I'pader [Tonsitue rpada. Cs3HbIM rpad, nepeBo, HUKI rpad Ha IIOCKOCTH 4
KomMOunupoBanHoe 3aHdTHE.
Tema 12.4 Conepxkanue yueOHOTo MaTepuaa
Pemenne 3agau. MHoXxecTBa, | Onepanui ¢ MHOKecTBamMH. OIHCaHWE pPEATbHBIX CHTYAIlMd C ITOMOIIBIO 9
I'padbl 1 ux npumeHeHue MHOecTB. [IpruMmeHnenune rpadoB K pelieHuo 3a1a4y
KouTtponsHas paborta
Paznen 13. DneMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUU BEPOSITHOCTEN 26
Tema 13.1 Coneprkanue yaeOHOTO MaTepuaa
OcHoBHbIE nouaTHs | [lepectaHOBKH, pa3MelIeHUs], COUCTaHUSI. 4
KOMOMHATOPUKHU KomMOunupoBanHoe 3aHdTHE.
Tema 13.2 Coneprkanue yaeOHOro MaTepuasa
Cobprtne, BEPOATHOCTE | Copmectrble M HecOBMeCTHBIE COOBITHS. TEOPEMBI O BEPOSTHOCTH CYMMBI OK-01, OK-02,
cobprrhs.  Croxerwe _ "l cobbiTnii. VcioBHAS BepOSTHOCTb. 3aBUCHMblE M HE3aBUCHMble CcOOBITHS. | 4 OK-03, OK-04,
YMHOMKCHHE BCPOATHOCTCH Teopembl 0 BEpOSTHOCTH POU3BEICHUS COOBITUH. OK-05, OK-07
KomOuaMpOBaHHOE 3aHATHE [IK-2.1,  TIK-
Tema 13.3 [IpodeccronanbHO-OPUEHTUPOBAHHOE COJEPKaHUE (COAEpKaHHE MPUKIAJTHOTO 2.3, 1K-3.3
BepostHocTh B | MOJYJISI)
npodeccHoHanbHbIX 3aJauaX | OTHOCHTENbHAs YacTOTa COOBITHS, CBOMCTBO ee ycroiunBocTH. Cratuctuueckoe | 4
orpeeneHue BeposiTHOCTH. OLeHKa BEPOSITHOCTH COOBITHS
[IpakTnueckoe 3anaTue
Tema 13.4 Coneprxanme yueOHOTO MaTepuana 4




JluckperHas ciydaiiHas | Bunel ciydaiinbix BenuuuH. OnpeneneHne AUCKPETHOM Cly4aiiHON BEIWYUHBI.
BEJIMYMHA, 3aKOH ee | 3aKOH pachpeesieHuss JIUCKPETHOW ciydaliHONM BennuuHbl. Ee uucioBble
pacnpeeneHus XapaKTEPUCTUKU
KoMOuHupoBaHHOE 3aHITHE
Tema 13.5 ConepxaHue yaeOHOTO MaTepralia
3anaun MaTeMaruieckon | Bapmanmonnsiii psia.  [lomuron wacror um ructorpamma. CratucTtudeckue 4
CTaTUCTUKU XapaKTEPUCTUKH psiJia HAOII01aeMbIX JaHHBIX
KombunmnpoBanHnoe 3anstuie
Tema 13.6 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEp)KaHKe (CojepKaHue MPHUKIIATHOTO
CocraBnenue  TaOnauL W | MOAYJS)
yarpamMM Ha MpakTHKe [lepBuunas  oOpaboTka  cTaTUCTHYECKMX  JaHHbIX. ['paduyeckoe ux |4
npenacraBieHue. HaxoxaeHne cpelHuX XapaKTepUCTHK, HAOII0gaeMbIX JaHHBIX
[IpakTHueckoe 3aHsTHE
Tema 13.7 Conepxkanue yaeOHOTO MaTepHaa
Pemienne 3amad. OneMeHTHI | DneMeHThl KoMOWMHaTopuku. CoObITHE, BEpOSTHOCTh cOOBITHS. CIllOKEeHHWE |
KOMOMHATOPHUKH, CTaTUCTUKU | YMHOKEHHE BEPOATHOCTCH 2
U TEOPUU BEPOSITHOCTEHN KouTtponsHas paborta
Paznen 14. YpaBHeHUs 1 HEpaBEHCTBA 28
Tema 14.1 Coneprkanue yaeOHOro MaTepuasa
PaBHOCHIBHOCTE ypaBHEHUH | PaBHOCWIIBHOCTH ypaBHEHUH U HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI OK-01. OK-02
U HEpaBEHCTB. OO6mpue | paBHOCHJIBHBIX MEPEXOJaX B YpaBHEHUSIX M HepaBeHcTBax. OOIIHe METOIbI 0 K: 0 3’ 0 K: 0 4’
METO/Ibl peIICHUs pelLleHHs ypaBHEHUI: Ilepexo/1 OT paBeHCTBa (YHKLUH K paBEHCTBY apryMeHTOB | 4 OK- 05’ OK-0 6’
JUI. MOHOTOHHBIX (DYHKLIMH, METOJ] pa3jIokKeH!s1 Ha MHOXHUTEIU, METO]] BBEJICHUS OK- 07’ '
HOBOH NepeMeHHOMN, GYHKIIMOHAIBHO-Tpa(uIecKuil MeTo K21 TIK-
-1,
Kom0OuHupoBaHHoe 3aHsTHE 2.3, TIK-3.3
Tema 14.2 Coneprxanue yueOHOTO MaTepuana
I'padpuueckuit MeTox | OOmue MEeTOABl pEIICHHS HEPAaBeHCTB: MEpPEeXOo] OT CpaBHEHWS 3HaueHuid | 4
pereHus YpPaBHEHUH, | QyHKIMI K CPABHEHUIO 3HAUEHUH apryMEHTOB /11 MOHOTOHHBIX (DYHKIUI, METOA




HEPABEHCTB UHTEpBAIOB, (yHKIMOHANBHO-Tpaduueckuii Meton. ['paduueckmii meTox
peleHus ypaBHEHH U HEPaBEHCTB
KomOuHupoBaHHOE 3aHsTHE

Tema 14.3 ConepxaHue yaeOHOTO MaTepralia

YpaBHEHHsI U HEPABEHCTBA C

Onpenenenue monayns. PackpeiTe Moayns mo ompeneneHuto. Ilpocreimme

MOJyJIEM ypaBHEHUS U HEPaBEHCTBA ¢ MoAyseM. [I[puMeHeHne paBHOCUIIBHBIX MTEPEXOJIOB B | 4
OTIPE/ICTICHHBIX TUIIaX YPaBHEHUM U HEPABEHCTB C MOJTyJIEM
KombunmnpoBanHoe 3anstuie
Tema 14.4 Conepxkanue yueOHOTo MaTepuasa
VYpaBHeHUs M HEPAaBEHCTBA € | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiimme ypaBHeHHS W HEPaBEHCTBA C 5
napamMeTpamu rmapaMeTpom
KombuampoBanHoe 3ansTre
Tema 14.5 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEp)KaHKe (Co/aepKaHWEe MPHUKIIATHOTO
CocraBieHue U  pelieHue | MOAYJs) g
npoQecCHOHANBHBIX 3a7ad C | PerreHue TEKCTOBBIX 3a1a4 MPO(HECCHOHAIBHOTO COICPKAHUS
MTOMOIIBIO0 YpaBHEHUN [IpakTuueckue 3aHATHS
Tema 14.6 Coneprxkanue yaeOHOTo MaTepuasa
Pemenue 3anau. YpaBHeHnus u | OOmye METO bl PEIICHUS YPaBHEHU. YpaBHEHUS U HEPABEHCTBA C MOAYJIEM U C 5
HEpaBEHCTBA napaMeTpamu
[IpakTnueckoe 3aHaTue
Koncynpramum 3
[Ipomexyrounas arrectanus (DK3aMeH) 6
Bcero: 308




3. YcioBus peaju3aiuu NporpaMMsbl 001eo0pa3oBaTe/bHOM TUCHUTLTHHBI
OV /.07 MaremaTuka

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanu3zanus nporpaMMbl JUCHMILIMHBI TpeOyeT HaAIUUUs yueOHOro KabMHETa MaTEeMAaTHUKH.
Oo6opynoBaHnue yueOHOro KabuHeTa:

Cron npenogaBarens — 11T.,

Kpecno odpucaoe— 1,

CTOJI yUeHUYECKHUM — 15 1T,

CTyJN yueHuuyeckui - 30 miT.

JI0CKa MarHUTHO-MEJOBas,

kadenpa-1 wr

HOYTOYK IpenoiaBaTeis, IPUHTEP

Hkad nyis xpanenus 1a00paTopHOTO 0OOPYAOBAHUS — 2 IIIT.

CucremMa 7151 3aTEMHEHUS OKOH

ArnTeuka yHUBepcaiabHas Uil OKa3aHMs MEPBOM ME.IOMOIIH

CpencrBa Busyajiu3amnum:

CTallMOHAPHBI MHOTO(YHKIIMOHATIBHBIA KOMILIEKC (MTPOEKTOP, HOYTOYK C OJKIIOYEHHEM K CETH
WHTepHeT, SKpaH Ha MITaTUBE, MbIIIb, KOJIOHKH).

Harasanblie cpeacTsa o0yuyeHust

[TopTpeTsl 3HAMEHUTHIX YUEHBIX MATEMaTUKOB.

CreHanl:

Habop «Tena reomerpudeckue» (KyO, KOHYC, IIap, MWJIUHIP, TPEYrOJbHAs MpHU3Ma, MPSIMON
napajuiefienunes, NpsiMOyroJIbHbIN Mapanienenumnen) - 1 mrT.

VYpaBHenus—1 mr.,

Matremaruueckue GopMysbl 715 HaX0XKASHUs Tuiomaneit puryp, Tpuronomerpuueckue GyHKIUH
— 1 mr.,

Ta6muma Ksagparo—1 mir,

Ta6muma Jlorapudmos—1 mir.,

[Tnanumerpus U crepeoMeTpus,

I'pacdmiku OCHOBHBIX 3I€MEHTAPHBIX PYHKUIUKH—] MIT.,

[makaTsr:

Tpuronomerpuyeckue popmymnbi—1 mrT.,

O6patHbie Tpuronomerpuueckuit pynkuuu, [lokazarenpHas GyHkuus—I mr.,
MexnyHapoaHas cucTeMa eIMHUI— | IT.,

KonnuecTBeHHbIE U MOPAAKOBBIE YHCaUTENbHbIE. J[poOu—1 mT.,

KommuiekT uepTexHoro 000pyaoBaHus Uil JOCKU:

nuHeiika 60 cm (ueHa aenenus 1 cm., odpoBka yepe3 5 cMm.) —2 miT.,
YTOJIBHMK C yriamu 45 —2 mrT.,

yrosbHUKH ¢ yrinamu 30 u 60 -—2 mr.,

LUPKYJIH C JIepKaTesleM Ul Mejla U pe3MHOBOM TPUCOCKON—2 MIT.,
Tpancnoprup 360 -2 wr.,

Tpancnoptups! ¢ npsMoii u o6patHoi mkazamu ot 0 1o 180-2 .,

Ha6op mpo3pauHbIX reOMETPUUECKUX TEJl C CEYeHUsIMU—1 MIT.,

Ha6op o0bemMHbIX TeoMeTpuyeckux Guryp—1 mr.,



Jlunetika 30 cM—25 miT.,

HabGopsr nexan npo3paddbie —25 miT.,

W3meputenbHble NpUOOPHl  YYEHHYECKUE (JMHEMKM IUIACTMACCOBBIE U METAJUIMYECKUE,
LITAaHT€HIUPKYJb, IUPKYIU) — 25 T

Y4aeOHukH, COOPHUKH 3a7a4.

Pa3naTounblii MaTepual A NPOBEACHUSI IPAKTUYECKUX 3aHATUH -25 1MIT.

KoMIeKT JIMIeH3nOHHBIX 3JEKTPOHHBIX Y4€OHbIX MaTEPUAJIOB I10 MAaTEMATHKE.

1C Ilxouna I'eometpust 10-11 xnacc, TaTepakTUBHBIE 3a1aHUs IO TIOCTPOCHHUIO B TPOCTPAHCTBE.
1C Ikoma Anrebpa 9-11 kimacc, 3agauu ¢ mapaMmeTpaMu

3.2. UudopmanuonHoe odecneyenue 00yueHus

1. JIns peanusanuu nporpaMmbl OMOIMOTEUHBbIN (OH 00pa3oBaTeNbHON OpraHU3aluu JA0KEH
UMETh TICUATHBIC W/WJIM DJICKTPOHHBIC OOpa3oBaTelbHbIE W WH(POPMAIMOHHBIE PECYpPCHI,
PEKOMEH/IOBaHHBIE NIl MCIOJb30BaHUsI B 00pa30BaTeIbHOM TIpoliecce, HE CTaplle MATH JIET C
MOMEHTA U3/IaHuS.

2. PekoMeHyeMble TICUaTHBIC M3JAHHS 1O PeaM3alliu 00Ieo0pa3oBaTeIbHON JAUCITHILTIHBI
MIPEJICTaBJICHBI B METOIUYCCKIX PEKOMEHIAIUAX TT0 OPraHnu3alnuy 00 ydeHUS.

OCHOBHBIE UICTOYHUKH:

HI.A. AnumoB, AnreOpa W Hayaja MaTEeMaTHYECKOrO aHaju3a. .YueOHuk i
oOmieoOpa3oBarenpHbIX opraHuzanuid. ba3oBbiii U yrmyOneHHbI ypoBHHU.10-11 kmaccel. M.
[Ipocsenienue, 2021

[II.LA. AnumoB, Anrebpa ¥ Havaja MaTEMaTUYECKOTO  aHAJW3a. ITocobme musa
0011e00pa3oBaTeNbHBIX OpraHu3anuid. ba3oBelii W yriayosmeHHb ypoBHHU.10-11 kmaccel. M.
[Ipocsemnienue, 2021

JlononHUTEIbHbIE UCTOYHUKU!

bammakos M.UM. MaremaTuka: yueOHUK ISl YIPEKICHUM Had. U cpel. mpod. oOpazoBanus/M. .
bammaxkoB. — 7-e u3n., crep. — M.: «Axkagemus», 2024.

bammako M.M. MaremaTtuka. 3agaqduk: y4e0. mocoOue Ui CTyA. YUPEKICHHH cpea. mpod.
obOpazoBanus/M.U. bammakoB. — 5-¢ u3., crep. — M.: «Akagemusy», 20241

I'yceB B.A. Maremaruka s npodeccuid M CHEUaIbHOCTEH COIMAIbHO- AKOHOMHYECKOTO
npoduis. — 7-e u3z. crep. 2013

NuTepHer-pecypcesl:

www.fcior.edu.ru (PenepanbHblil IEHTP HHGOPMAITIOHHO-00Pa30BaTENBHBIX PECYPCOB).
https://resh.edu.ru/ (Poccuiickas 37eKTpOHHAs IIKOJIA)

wwww.dic.academic.ru (Axagemuk. CoBapy M SHIIUKIIONICTUN ).

www. booksgid. com (Books Gid. DnexTponHas 6ubnuoreka).

www. globalteka. ru (I'mo6anteka. 'mobanbHas 6MOIMOTEKAa HAYIHBIX PECYPCOB).

www. window. edu. ru (EquHoe okHO focTyna k 00pa3zoBaTeIbHBIM pecypcam).

Www. st-books. ru (JIyuias yueGHas aureparypa).

www. school. edu. ru (Poccuiickuii oOpa3oBatenbHbli mopTan. JlOCTYNMHOCTb, KadecTBoO,
3¢ hEKTUBHOCTS).

www. school-collection. edu. ru (Exnnas koyutekiwst UPPOBBIX 00pa30BaTEIbHBIX PECYPCOB).
www. college. ru (ITogroroBka k EI'D).

www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBIN PU3MKO-MaTeMaTHYecKui )KypHai «KBaHT»).
www. Yyos. ru/natural-sciences/html (ectecTBeHHO-Hay4HBIH XypHal s Monoaexu «I[lyre B

HayKy»)


https://resh.edu.ru/

http://ege.edu.ru
http://www.fipi.



http://ege.edu.ru/

4. KOHTPOHL U OICHKA PE3YJIbTATOB OCBOCHUA JUCHUIIJIMHBI

KoHTposib M OLlEHKA pE3yIbTaTOB OCBOCHHS OOIe00pa3oBaTeIbHON AUCIIUTIIMHBI
PacKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC Pe3yIbTaThl, HAapaBIeHHbIE HA (popMUpOBaHUE OOIINX U
podecCHOHABHBIX KOMIIETCHIIHNA TI0 pa3/ieliaM U TeMaM COJIep KaHus y4eOHOTO MaTepHara.

PesysbTaThl 00y4yeHus
(ocBOeHHBbIE 00LIMe YMEHUS], YCBOCHHbIE 3HAHUS):

(I)OpMI)I H METO/bI
KOHTPOJIA U OLHCHKHA

JUYIHOCTHBIX: - OLICHKAa BBIITIOJIHCHUA
C(OPMHUPOBAHHOCTh  TNPEACTABICHUA O MaTeMaTHKe Kak MHCbMEHHBIX
YHUBEPCAJIbHOM  S3bIK€ HAyKH, CPCICTBE MOJACIMPOBAHUA CaMOCTOATEIbHBIX
SIBICHUI U MPOLIECCOB, UAEAX U METOJIaX MAaTEMATUKH; pabor;
MOHMMaHHUE 3HAYMMOCTU MaTEMATUKH JJIs Hay4HO-TeXHudeckoro | -  OHCHKa OTBCTOB IpH
nporpecca, cOpMUPOBAHHOCTH OTHONIEHHS K MaTeMaTHKe KaK K YCTHOM
9acTH OOIIEYENIOBEUECKOW KYIBTYphl Yepe3 3HAKOMCTBO C (ponTamboM

. . WHIVUBUIYAITBHOM
HCTOPHEH PAsBUTHS MATEMATHKH, SBOJIOUHCH MATEMaTHIECKNX ompoce:
njaeu, - OILI€CHKAa BBIITIOJIHCHUA
pa3BUTHE  JIOTUYECKOTO  MBIIIICHHUS, IPOCTPAHCTBEHHOTO TECTOBBIX
BOOOpaXEHUsS, aITOPUTMHUYECKONH KYIBTYpBl, KPUTHYHOCTH CaMOCTOSATENBHBIX
MBIIIUICHWSI Ha  YpPOBHE, HEOOXOAMMOM Jyis  Oymymien pabor;
npodecCHOHABHOW ~ JEATENbHOCTH, IS TPOJOJDKCHHUS | -  OLEHKA BBHIIOJIHEHUS
00pa3zoBaHus U cCaMOOOpa30BaAHNS, UHMBUYaIIbHBIX
OBJIaJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSMU U  yYMEHUSIMHU, 3aJIaHHH;
HEOOXOJMMBIMK B TOBCEIHEBHOM IKM3HM, JUIA OCBOeHus | -  OLCHKA BBINOIHCHHA
CMEXHBIX €CTECTBEHHO-HAyYHBIX MAUCLUUIUIMH M JUCHUIUIMH BHCAYZUTOPHOM |
npoheCCHOHANBHOTO IUKJIA, JUIsl TIOJydeHHs OOpa3oBaHUsS B ;?ggg:fﬂeﬂmon

o0yacTsax, He TpeOYIOmUX YrIyOJIEeHHOW MareMaTHu4ecKou
MOJITOTOBKH;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHIO, B TOM YHCIIE
camM000pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHHOE
OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
YCIENTHOM MPOo(}HEeCCHOHAIBHON U 0OIIECTBEHHON JCATEIILHOCTH;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHON TBOPYECKOH U
OTBETCTBCHHOM JESITEIHbHOCTH;

TOTOBHOCTh K KOJUICKTUBHOM paboOTe, COTPYIHUYECTBY CO
CBEPCTHHKAMH B 00pa3oBaTebHOM, OOIIECTBEHHO IMOJIC3HOM,
y4eOHO-HMCCIIeIOBATEIbCKON, TMPOEKTHOW W APYrHMX BHUAAX
JeSITEIIbHOCTH,

OTHOIIEHHE K  NPOPECCHOHATBHON  JIEATETBHOCTH  Kak
BO3MOKHOCTH y4acTUsi B PCIICHUM JIMYHBIX, OOIICCTBEHHBIX,
rOCy/IapCTBEHHBIX, 00IIEHAIMOHATBHBIX MPOOIIEM;
MemanpedMemelx:

YMEHHE CaMOCTOSITENIbHO OMNpEAeNsATh LedH AeATeIbHOCTH H
COCTaBIIATh TIJTaHbI JESITeNIbHOCTH; CaMOCTOSITEILHO
OCYILIECTBIISITH, KOHTPOJIMPOBATH u KOPpPEKTUPOBATh
JeSITeNbHOCTD; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl st
JOCTHIKEHHSI TIOCTABIICHHBIX Iee U peanu3aluu IJIaHOB
NEeSITeNbHOCTH; BBHIOMPATh YCHENIHbIE CTPATeTUU B Pa3TUYHBIX
CUTYaIUsIX;

YMEHHE TPOIYKTHBHO OOIIAThCS H B3aMMOJCHCTBOBATH B
MPOIIECCE COBMECTHOW JIEATENHHOCTH, YYUTHIBATH TO3UINH




JIPYruX Y4YaCTHUKOB MAEATENBbHOCTH, 3()(HEKTUBHO pas3peniath
KOH(QJIUKTBI;

BJIaJICHHE HaBBIKAMH MO3HABATEIBLHOM, y4eOHO-
WCCIIEZIOBATENIbCKOM M TMPOEKTHOH JeATETbHOCTH, HaBBIKAMU
paspemienuss npoOieM; CIOCOOHOCTP W TOTOBHOCTh K
CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB DPEIICHUS MPAaKTUYECKUX
3aJa4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHHUS;
TOTOBHOCTH u CIOCOOHOCTh K CaMOCTOSITEIIBHON
MH(POPMAIIMOHHO-TIO3HABATEILHON  JAEATEIBHOCTH,  BKJIFOYAs
YMEHUE  OpPHUEHTHUPOBATHCS B  PA3IMUHBIX  HMCTOYHHKAX
nHpOpMAINY, KPUTUYECKH OICHWBATh W HWHTEPIPETUPOBATH
MHGOPMAIIHIO, TIOTYIaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;
BJIQJICHUE SI3BIKOBBIMHM CPEJCTBAMHU: YMEHHE SICHO, JIOTUYHO W
TOYHO M3JIaraTh CBOIO TOYKY 3PEHHsI, HCIIOJIb30BaTh a/ICKBATHBIC
SI3BIKOBBIE CPEICTBA;

BJIa/ICHNE HABBIKAMU MTO3HABATEILHOU pe(IIEKCUH KaK OCO3HAHUS
COBEPIIAEMBIX JICHCTBHUI W MBICIUTEIBHBIX IPOILECCOB, HX
pe3yabTaTOB M OCHOBAHHA, TPAaHHI] CBOCTO 3HAHWS M HE3HAHUS,
HOBBIX MTO3HABATENBHBIX 33124 U CPEJCTB [UIS UX JTOCTIKCHHS,
[EJIEYyCTPEMIICHHOCTh B TIOMCKaX ¥ TPHHATHU PEIICHUH,

CO00pa3UTETHHOCTD " WHTYUIIASA, Pa3BHTOCTh
MIPOCTPAHCTBEHHBIX MIPEJICTaBJICHHIA, CHOCOOHOCTh
BOCIIPHHUMATH KPAcoTy W TApMOHUIO MUPA;

NpeoMemHublX.

cOpPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK 4YacTH
MHUPOBOM KYyJIbTYpbl M MECT€ MAaTEMaTUKH B COBPEMEHHOU
LUMBUIIU3AIMH, CIOCO0aX ONMUCaHUS SBJICHHUN pealbHOTO MUpa Ha
MaTEeMaTHYECKOM SI3bIKE;

chOpPMUPOBAHHOCTh ~ MPEACTABIEHUH O  MaTreMaTHYeCKHUX
MOHATHUAX KAk BaXHEWIIMX MAaTeMAaTHMYECKUX  MOJEIX,
MO3BOJIIIOIIMX ONUCHIBAaTh W H3y4yaThb pa3HbIE MPOLECCHl H
SIBJICHUS;  TOHMMaHWE  BO3MOYKHOCTM  AKCMOMAaTHYECKOTO
MIOCTPOEHUS MATEMATHYECKUX TEOPHIl;

BJIAJICHUE METOJAaMH JI0Ka3aTelIbCTB U aJTOPUTMOB pELICHMUS,
YMEHUE UX IPUMEHSTh, IPOBOIUTH JI0KA3aTEIbHBIE PACCYKICHUS
B XOJI€ pelIeHUs 33]1a4;

BJIaJICHUE CTAHJIAPTHBIMU [IPUEMAMHU PEUICHUS PALUOHAIBHBIX U
HUPPALMOHAIIBHBIX, MOKa3aTeNbHbIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUH W HEPABEHCTB, UX CHCTEM;
WCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IpOrpamMm, B TOM
Yyucie s MOUCKA IYTH PEIICHHS M WLUIIOCTPAlUU PELICHUS
YpaBHEHUH U HEPABEHCTB;

chOpPMUPOBAHHOCTh TPEJCTABICHUNH 00 OCHOBHBIX MOHSTHSIX
MaTeMaTHYECKOr0 aHalln3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapaKkTepu30BaTh  MOBEACHHWE  (PYHKIMA,  HCIIOJIH30BAHHE
MOJYYEHHBIX 3HAHMM JJI ONHMCaHUS M aHalu3a pealbHbIX
3aBHCHUMOCTEH;

BJIaJICHUE  OCHOBHBIMM  TMOHATUAMH O  IUIOCKHUX  H
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, WX OCHOBHBIX
CBONMCTBaX;  CHOPMUPOBAHHOCTH  YMEHHS  pPaclo3HaBaTh
reoMeTpuueckrue (GUTyphl Ha YyepTexax, MOJCISIX U B PeabHOM
MUpE; IPUMEHEHUE U3yYCHHBIX CBOWCTB reOMETPUYECKUX (puryp




u GopMyn Ul peuIeHHs TEOMETPHUYECKMX 3a/Jad W 3a/1ad C
IIPAKTUYECKUM COJIEPKaHUEM;

c(OPMHUPOBAHHOCTh NPEACTABICHUN O Mpoleccax W SBICHHSX,
MMEIOIIUX  BEPOSITHOCTHBIM  XapakTep,  CTAaTUCTUYECKUX
3aKOHOMEPHOCTAX B PEAIBHOM MHpPE, OCHOBHBIX ITOHATHUAX
JJIEMEHTAPHOW TEOPUU BEPOSATHOCTEM; yYMEHMH HAaxXOIWUTh U
OIICHUBATh BEPOSITHOCTU HACTYIUIEHHUS COOBITUH B MPOCTEHIIMX
IIPAKTUYECKUX CUTyallUsiX W OCHOBHBIE XapaKTEPUCTUKH
CIy4alHbIX BEJIMYMH;

BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIpU PEIICHHUH 3a4a4.
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