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1. IACHIOPT IPOT'PAMMBI YUEBHOM JJUCHUTLJIAHBI
11.03 MATEMATHKA

1.1. O6saacTh NpUMEHEHHsI TPOTPAMMBI

HporpaMMa y‘-IG6HOfI AUCHUIIIINHEBI SABJISACTCA 4YaCThIO HpOFpaMMBI IIOATOTOBKH CIienuain-
cToB cpennero 3BeHa B cootBercTBUU ¢ OI'OC CIIO no cnenuanbHocTH 44.02.02 IIpenonasa-
HHNEC B HAYAJIBHBIX KJIaCCaxX.

2. MecTo y4eOHOIi TMCHUIIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKHU CNEIHAINCTOB
cpeaHero 3BeHa: JUCIUIINHA OTHOCHTCS K MPOQUIBLHBIM JUCIHUIUIMHAM 0011e00pa3oBaTeIbHON
MMOJTOTOBKH.

3. Hdeau n 3apauM y4eOHOH AMCHMILVIMHBI — TPeOOBAHUSL K Pe3yJ1bTAaTaM OCBOCHHS

Y4eOHOH TUCHUNIMHBI:

Conepxxanne nporpamMmbl «MaTeMaTrKay HAMpaBlIEHO HA JOCTHXKEHHE CIIEIYIOLIUX Ile-

Jen:

— o0ecnedenne chOpMUPOBAHHOCTHU MPEJCTABICHUNA O COLIMATIBHBIX, KYJIbTYPHBIX U HCTOpUYE-
CKUX (paKTOpax CTAHOBJICHHUS MaTEMATHKU;

— obecneyeHne cPOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUYECKOTO U MAaTEMaTHYECKOTO
MBIILJICHNUS;

— o0ecnedyeHrne cOPMUPOBAHHOCTH YMEHHMI MPUMEHATH MOJyYEHHBIE 3HAHUS NPU PEUICHUU
pa3JIMYHBIX 3a/1a4;

— obecnedenre chopMUPOBAHHOCTHU MPEACTABICHUN 0 MaTEMaTHKE KaK YacTH OOIeuenoBeye-
CKOM KyJIbTYPBbl, YHUBEPCAJIBbHOM S3bIKE HAYKH, IIO3BOJISIFOLEM ONUCHIBATh U U3y4aTh Peallb-
HbIE MPOLECCHI U SIBICHHUS.

OcBoenue coaepxkaHus yueOHON AUCIUILTHHBI «MaTteMaTnka» o0ecrneunBaeT JOCTHKEHUE

CTYJIEHTaMH CJIEYIOUIUX PE3YyIbTaTOB:

JIMYHOCTHBIX:

— chOpMUPOBAHHOCTH MPEICTABICHUN O MaTEMAaTHKE KaK YHUBEPCAIbHOM f3bIKE HAYKH, Cpe-
CTBE MOJICIINPOBAHUS SABJICHUI U MPOLECCOB, UESIX U METOAAX MAaTEMATHKU;

— TOHMMaHHE 3HAYMMOCTH MAaT€MaTUKHU JJIsl HayYHO-TEXHHUUYECKOro mporpecca, chopMUpOBaH-
HOCTH OTHOIICHHUSI K MaTeMAaTUKE KaK K YacTH OOIIeUeI0BeUeCKON KyIbTyphl Yepe3 3HAKOM-
CTBO C UCTOpHEN Pa3BUTHS MAaTEMATUKH, SBOJIIOLMEN MATEMaTHUYECKUX UJIEH;

— pPa3BUTHE JIOTMYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOPaKEHUS, aIrOPUTMUYECKOM
KyJbTYPhl, KpUTUYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOoAMMOM st Oymymied mpodeccuo-
HaAJIBHOM JI€ATEIbHOCTH, JIJIs MPOAOJIKEHUs 00pa3oBaHMs U caMOOOpa30BaHMUS;

— OBJIaJIcHHME MaTeMaTHMYeCKUMM 3HAHUSMU M YMEHHUSIMH, HEOOXOAUMBIMU B IOBCEIHEBHOM
JKU3HU, JJI1 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH U JUCIHILTAH Tpodec-
CHOHAIBHOTO IIMKJIA, JJISl TOJTy4YeHHss oOpa3oBaHUs B 001acTiIX, HE TPEOYIOMMX YIIIyOJIeH-
HOI MaTeMaTHUYECKOM MOATOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BAHMIO, HA TIPOTSKE-
HUU BCEH KM3HU; CO3HATEIbHOE OTHOILIEHHE K HEMPEPHIBHOMY OOpPa30BaHMIO KaK YCIOBUIO
YCHENHON MPOPEeCCHOHATBHON 1 00IIEeCTBEHHOU e TEIIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITEIIbHON TBOPYECKOW M OTBETCTBEHHOU IESITEIHHO-
CTH;

— TOTOBHOCThH K KOJUIEKTUBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHHUKAMHU B 0Opa3oBaTellb-
HOW, OOIIIECTBEHHO IMOJIE3HON, Y4eOHO-UCCIIeI0BATENIbCKON, POSKTHON U APYTUX BHIAX Je-
ATEIIBHOCTH;

— OTHOIIECHHE K NMPO(PECCHOHANBHON NEATENbHOCTH KaK BO3MOXKHOCTH YYacTHsl B pELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0LIEHAIIMOHATIBHBIX MPOOJIEM;



MeTanpeIMeTHbIX:
YMEHHE CaMOCTOSTENBHO ONPEACIIATh LUENH NEITEIBHOCTH U COCTABIIATh IUIAHBI JESATCIBHO-
CTH; CaMOCTOSITENBHO OCYILECTBIIATh, KOHTPOJIUPOBAaTh MU KOPPEKTUPOBATH ACATEIBHOCTD;
UCIIOJIB30BaTh BCE BO3MOKHBIE PECYpPCHI I JOCTHKEHMS IOCTABJICHHBIX LIEJIEH U peanu3a-
IIUH [IJJAHOB JI€ATENIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATErNU B Pa3IMUHBIX CUTYaALUSX;
YMEHHUE MPOAYKTUBHO OOLIAThCs U B3aMMOJAEHCTBOBATE B MPOLIECCE COBMECTHOM AEATEIBHO-
CTH, YYUTHIBATh MO3HUIMHU JIPYTHX YUACTHHKOB JEATEIbHOCTH, 3(pPEeKTUBHO pa3periaTts KOH-
(IUKTHI;
BJIaJICHHE HABBIKAMH IO3HABATENbHOM, yuyeOHO-UCCIEe0BATEIbCKON U MPOEKTHOM AeATelNb-
HOCTH, HAaBbIKAMU Pa3pelieHus mpodseM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
IIOMCKY METOJIOB PELICHHs MPAKTUYECKUX 3aJa4, IPUMEHEHUIO PA3IMYHBIX METOAOB MO3HA-
HUS;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(OPMAIlMOHHO-TIO3HABATEIBHON Jesi-
TEJIBHOCTHU, BKJIIOYas YMEHHE OPHEHTUPOBATbCA B PA3JIMYHBIX MCTOYHMKAX HMH(OpMAaIVH,
KPUTUYECKH OLEHHBATh W HWHTEPIPETUPOBATh MH(OPMAIHNIO, MOIYYaeMyI0 M3 Pa3JIMUYHbIX
HCTOYHUKOB;
BJIAJICHUE SA3BIKOBBIMHU CPEICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY
3pEHMs], UCIIOIb30BATh A/ICKBATHBIC SI3bIKOBBIC CPE/ICTBA;
BJIaJICHHE HAaBBIKAMU MTO3HABATEIBHOM peduieKcuu Kak 0CO3HAHMSI COBEPIIIAEMBIX JICHCTBHIA U
MBICIIUTENIBHBIX ITPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, 'PAHUL] CBOECTO 3HAHMS U HE3Ha-
HUs1, HOBBIX II03HABATENIbHBIX 33J1a4 U CPEACTB Ul UX JOCTUKCHMUS;
EJICYCTPEMIICHHOCTh B MOKMCKAaX M MPUHATHM PEHICHUH, COOOpa3UTENbHOCTh U MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIIOCOOHOCTh BOCIPUHHMATH KPAacoTy H
TapMOHHIO MUDA;

NpeIMeTHBIX:
Cc(OPMHPOBAHHOCTb MPEJCTABICHUNA O MAaTEMATUKE KaK YaCTU MHPOBOM KyJIbTYphl U MeCTe
MaTeMaTHKU B COBPEMEHHOM LIMBMIIM3ALMH, CIIOCOOAX ONUCAHMS ABJICHUH peaJbHOro MHpa
Ha MaTEMaTUYECKOM SI3BIKE;
c(OPMHPOBAHHOCTD MPEACTABICHUNA O MATEMAaTHUECKUX MOHATUAX KaK BaKHEHIITNX MaTeMa-
TUYECKUX MOJEIIAX, NO3BOJIAIOIINX ONKMCHIBATh U U3y4YaTh PA3HBIC NPOLIECCHI U SBICHUS; I10-
HUMaHHE BO3MOKHOCTU aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MAaTEMaTHYECKUX TEOPUH;
BIIQJICHUE METOAAMH JOKA3aTelbCTB U aITOPUTMOB PEIICHUS, YMEHUE UX IPUMEHSATH, MIPO-
BOJMTH JOKA3aTEJIbHBIE PACCYKACHHS B XOJI€ PEIICHUS 3aa4;
BJIAJICHNE CTAHJAPTHBIMH IIPUEMAMH PEIICHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX, TIOKa3a-
TEJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM; UCIIOJb-
30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHUCIIE JUUIs IOMCKA IIyTH PEILCHUS U WJI-
JIOCTpALU PEIICHNs YPAaBHEHUM U HEPABEHCTB;
c(OPMHPOBAHHOCTD MPEICTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTEMaTHYECKOI'O aHaIM3a U
UX CBOMCTBax, BJIaJICHUE YMEHUEM XapaKTepHU30BaTh MOBEACHHE (DYHKIUI, HCIOIB30BaHUE
IIOJIYYEHHBIX 3HAHUM I OIIMCAHUsS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEM;
BJIaJICHHE OCHOBHBIMU MOHATHIMHU O IJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTY-
pax, X OCHOBHBIX CBOMICTBax; c(OPMHUPOBAHHOCTh YMEHHs paclo3HaBaTb €OMETPUYECKHE
¢Gurypsl Ha yepTexax, MOJCIAX U B pealbHOM MHUpPE; IPUMEHEHNUE U3YYEHHBIX CBOWCTB I'e0-
MeTpuYecKux (puryp u GopMys A pelieHuss TeOMETPUYECKHUX 3a4a4 U 3a/1ad ¢ IpaKkTude-
CKHMM COJIEPKAHUEM;
c(OPMHPOBAHHOCTh MPEACTABICHUN O MPOLECCaX U SIBICHUSAX, UMEIOUINX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIBHOM MMPE, OCHOBHBIX IOHATHUSAX dJle-
MEHTapHOM TEOPUU BEPOSATHOCTEN; YMEHUN HAXOAWUTh M OLICHUBATh BEPOSITHOCTH HACTYILIE-
HUS COOBITHI B NMPOCTEHIINX MPAKTUYECKUX CHUTYallUAX M OCHOBHBIC XapaKTEPUCTHKH CITy-
YaliHBIX BEJIMYUH;



— BJAJCHUE HAaBBIKAMHU HCIOJb30BaHMS TOTOBBIX KOMIIBIOTEPHBIX MMPOrPAMM IPU PELICHHUH 3a-
nad.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOTrPaAMMBbI YU4eOHOH TUCHUNJIMHBI:
MaKCHUMaJbHON yueOHOW Harpy3ku oOyuatomierocs 340 4acoB, B TOM YHCIIE:
00s13aTeIbHON ayTMTOPHON yueOHO# Harpy3ku oOydaromierocs: 334 vaca,
CaMOCTOSITENIbHON PaboThl 00yUaromerocs 6 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIHUATIJIAHBI

2.1. O0beM yueOHOM TUCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Buna yueOHo# padoThI Oovem uacos
MakcumasnbHas ydyeOHasi Harpy3ka (Bcero) 340
Oo6s13aTesqibHAsE Ay IMTOPHAsA yuyeOHas Harpy3Ka (Bcero) 334
B TOM YHCIJIC:

MPAKTUYECKUE 3aHSATUS 138
CamocrosiTesibHasi padoTa o0yuaronierocsi (Bcero) 6
IIpomesicymounas ammecmayus 8 popme

9K3aMeHa




2.2. TemaTu4yeckuil JIaH U coaep:kanue ydyeoOHoi gucuuniaunsi I1J1.03 MATEMATHUKA

HaumeHoBaHue pa3iesioB U

Conep:xxanue yuyeOHOro marepuasa (0CHOBHoe ¥ mpodeccuoOHAIbHO-OPHUEHTHPOBAHHOE),

O0BeM yacoB

TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, PUKJIATHOH MOXYJIb (MPUA HAJTMYMH)
1 2 3
Pasnea 1. [loBTopenne Kypca MAaTeMaTHKH OCHOBHOM HIKOJIbI 20
Tema 1.1 Copneprxanue yueOHOTO MaTepuana
Lenb 1 3a1a9n MaTeMaTHKK Npy | ba3oBble 3HaHUS M YMEHUS 110 MaTeMaTHKe B MPO(eCcCHOHANBHON U B MMOBCETHEBHOM JIEsATEINb-
OCBOEHUU CIELMAIBHOCTU HOCTH.
KoMOMHUPOBaHHOE 3aHSITHE 2
Tema 1.2 Coneprkanue yueOHOTO MaTepuaa
Yucna n Beruucienus. Boipaxe- | JleHCTBHUS HAJ MOJOXKHUTEIBHBIMA U OTPUIATEIBHBIMUA YUCIAMH, OOBIKHOBEHHBIMU U JIECATHY-
HUS U ipeoOpa3oBaHUs HBIMH JIPOOSIMH.
JeiicTBus co creneHsIMH, GOpMyJIbl COKPAILICHHOTO YMHOXECHHUS. 2
KoMOuHHUpOBaHHOE 3aHATHE
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHME (CONePKaHUe PUKJIATHOT0 MOIYJIs)
I'eomeTpus Ha IOCKOCTH Buel mutockux ¢uryp u Ux miomias.
[IpakTuKO-OpHMEHTUPOBAHHBIE 3a7ja4ul B KypCce F€OMETPHUH Ha INIOCKOCTH
[IpakTrueckoe 3aHsTHE 2
Tema 1.4 Coneprkanne yueOHOTO MaTepuaa
IIpoLeHTHBIE BEIUNCIEHUS [IpocTbie poLEeHTHI, pa3Hble CIOCO0BI MX BhIYHCICHHS. CI0XKHBIE TPOLIEHTHI
[IpakTrueckoe 3aHsATHE 4
Tema 1.5 Coneprkanue yueOHOT0O MaTepuasa
YpaBHEHHUs 1 HEpABEHCTBA Jluneiinble, KBaApaTHbIE, APOOHO-IMHENHBIE YpaBHEHUS U HEPABEHCTBA
[pakTHUYECKOE 3aHATHE 2
Tema 1.6 CogepxaHue yaeOHOTO MaTepuala
Cucremsl ypaBHeHMH M Hepa- | CocoOBI pelieHHs CUCTEM JMHEHHbIX ypaBHeHH. [loHsaTus: marpuna 2x2 u 3x3, ompeneinu-
BEHCTB Tenb Matpuibl. Meron "aycca. Cuctemsl HEMMHEWHBIX ypaBHEHUH. CHCTEMBI HEPABEHCTB 6
KoMOuHHUpOBaHHOE 3aHATHE
Tema 1.7 Coneprkanne yueOHOT0O MaTepuaa 2

BxoHOI KOHTPOJIb

Brruncnenus u npeobpa3zoBanus. YpaBHEHUS U HEPaBEHCTBA. [ eoMeTpus Ha IIIOCKOCTH




Paznen 2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

20

Tema 2.1. Coneprkanue yueOHOT0O MaTepuaa

OcHoBHbIE TIOHATHSA cTepeoMeT- | [Ipenmer crepeomeTpuu. OCHOBHBIC MOHATHS (TOYKA, MPsIMast, INIOCKOCTbh, MPOCTPaHCTBO). Oc-

pun. PacmonoxxeHune npsMBIX M | HOBHBIE aKCHOMBI cTepeoMeTpui. [lepecekaromuecs, napaieabHbIe U CKPEIIMBAIOIINECS TPsi- 2

IJI0CKOCTEN mble. [Ipu3HaK U CBOMCTBO CKpEHIMBAIOMIUXCS NMPSMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTY-
pBL
KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.2. Coneprkanue yueOHOT0O MaTepuasa

[TapannensHOCTh HpsAMBIX, Nps- | [TapamienbHble psiMast ¥ TWIockocTh. Onpenenenue. [Tpu3nak. CBoiicTBa (C I0Ka3aTEILCTBOM).

MOH ¥ TUIOCKOCTH, MIJIOCKOCTEN [Tapannensubie iockoctu. Onpenenenue. [puznak. CoicTBa (¢ q0Ka3aTebCTBOM). TeTpasap
u ero snemeHTsl. [lapannenenunen u ero anemMeHTsl. CBONMCTBA NMPOTHUBOIIOJIOXKHBIX TPaHEN U
auaroHanen napautenenunena. [locrpoenue ceuennii. Pemenue 3anau. 6
KoMOuHMpoBaHHOE 3aHsITHE

Tema 2.3. Ilepnenaukynsipaocts | Coaeprxanue yaeOHOTO MaTepraia

IPAMBIX, IPSAMOM U IIJIOCKOCTH, | [lepneHaukynspHbie npsMble. [lapamienbHble MpsMble, MEPIeHINKYIISPHBIC K MII0CKOCTH. [1pu-

IJIOCKOCTEM 3HaK MEPHEHIUKYJISIPHOCTH MpsIMOM W IUIocKocTH. JlokaszatenscTBo. Ilepnenaukynsap u
HakJIOHHas1. [lepnenaukyisapHbie mIockocTy. [Ipu3Hak nepnesauKyIsIpHOCTH IUIOCKOCTer. Jlo-
Ka3aTeJIbCTBO.
PaccrosiHus B mpocTpaHCTBE 2
KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.4. Coneprkanue yueOHOTO MaTepuaa

Teopema o Tpex nepreH Ky - Teopema o Tpex mneprneHaukKysspax. JokazarenbcTBo. Yros Mexay MNPsIMON H IUIOCKOCTBIO.

pax Yron Mexay mIoCKOCTIMHA 4
KoMOuHMpoBaHHOE 3aHsATHE

Tema 2.5. IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJep:KaHMe (coaep:KaHNe MPUKJIATHOTO MOLYJIsI)

[TapamneneHble,  NEPHEHIUKY- | AKCHOMBI CTepeOMETpUH. [IepreHIuKyISPHOCTD MPSAMOM M IUIOCKOCTH, MapaluIeIbHOCTh JBYX

JISIpHBIE, CKPEIMBAIOIINECS | IPSIMBIX, IEPICHAUKYIISPHBIX MII0CKOCTH, MEPIEHAUKYIIPHOCTh MIIOCKOCTEN

psIMbIE [IpakTHueckoe 3aHsATHE 4

Tema 2.6. CogepxaHue yaeOHOTO MaTepHrala

Pemenne 3apmau. Ilpsamele u
IJIOCKOCTH B IIPOCTPAHCTBE

PacnionokeHue NpsiMbIX U IUIOCKOCTEH B IIPOCTpaHCTBE. llepneHauKyIsIpHOCTh U Napasuieib-
HOCTb MPSIMBIX U MI0cKocTel. CKpelnBaromuecs npsmbie




Paznen 3. KoopanHaTbl M BEKTOPBI 16
Tema 3.1 Cogepxanue yaeOHOTO MaTepuala
JlexkapTOBbI KOOPAMHATHI B MPO- | JlekapToBBl KOOPAMHATHI B MpocTpaHcTBe. [Ipocreiimme 3amaun B KoopauHaTaxX. PaccTosiHue
crpancTBe. PaccrosHue Mexay | MexIy IByMs TOUYKaMH, KOOPAHHATHI CEPEANHBI OTPE3Ka 4
ABYMsI TOYKaMH. KoopauHaThl | KoMOGHMHMpPOBAaHHOE 3aHSATHE
CepelMHbI OTpE3Ka
Tema 3.2 Cogepxanue yaeOHOTO MaTepuala
BekTopsl B IpOCTpaHCTBE. BexTops! B npoctpancTBe. Cl0KEHUE U BHIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YHUCIIO.
Vron mexny Bextopamu. Cka- | KomrutanapHbie BekTopbl. CKaIsipHOE MPOM3BEICHUE BEKTOPOB. Pa3noxeHne BeKTopa mo Tpem
JSIPHOE IIPOU3BEIEHUE BEKTOPOB | HEKOMILIaHAPHBIM BekTopaM. KoopauHaTsl BeKTOpa, CKaIsipHOE MPOU3BEICHIE BEKTOPOB B KO-
OpJIMHATAX, YTOJI MEXKy BEKTOPAMU, YTOJ MEXAY NMPSAMON U INTIOCKOCTBIO, YTOJl MEXKIY IIOCKO- 6
CTAMH. Y paBHEHUE MJIOCKOCTU. ['€OMETpHUUYECKU CMBICI OMPEACTIUTENS 2X2
KomOunupoBanHoe 3aHstue
Tema 3.3 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)
IIpakTHKO-OpUEHTUPOBAHHBIE KoopaunaTtHast miockocTe. Beruucinenue paccrossHMil M 1uomaned Ha miockoctu. Kommue-
3a/la4d Ha KOOPAHMHATHOM IUIOC- | CTBEHHBIC PACYCThI
KOCTH [TpakTUUeCcKOe 3aHATHE 4
Tema 3.4 Coneprkanue yueOHOTO MaTepuaa
Pemenne 3anay. Koopaunarel u | JlekapToBbl KOOPJMHATH B IpocTpaHCTBE. BekTopsl B mpocTpancTBe. ClI0KEHHE M BEIYMTAHHE
BEKTOPBI BEKTOPOB. Y MHOKE€HUE BEKTOpa Ha yncio. Komiuianapasie BeKTopbl. CKalsipHOE IPOU3BEICHUE
BEKTOpOB. Pa3yioxkeHue BeKTOpa Mo TpeM HEKOMILIaHapHbBIM BekTopam. [Ipocreitmme 3agaun B
koopanHarax. KoopauHaTsl BEKTOpa, paCCTOSHUE MEXIy TOUYKaMH, KOOPAUHATBI CEPEINHBI OT-
pe3Ka, CKAISIPHOE NPOU3BEIAECHUE BEKTOPOB B KOOPAMHATAX, Yroj MEXAY BEKTOPAMHM, YIoOJl
MEXAY NPSMOM U IUIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTSIMU 2
Paznen 4. OcHoBbl TpUroHOMeTpUHU. TpuronHomerpuyeckne GyHKIUN 40
Tema 4.1 CogepxaHue yaeOHOTO MaTepuala
Tpuronomerpuueckue GyHkuuH | Paguanuas mepa yrina. [IoBopoT TOUYKHM BOKPYT Hadana koopauHat. OmnpenelicHne CHHYyca, KO-
IIPOM3BOJLHOIO  yIJIa, YHCNA. | CHHYCA, TAHI€HCA U KOTAHI'€HCAa. 3HAKM CHHYCa, KOCUHYCA, TAHI'€HCAa U KOTAHI€HCa MO0 4eTBEP- 4

Pagunannas u rpagycHas Mepa
yria

TAM. 3aBUCUMOCTb MEXJy CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOTO U TOTO K€
yria




KoMmOuHHUpOBaHHOE 3aHATHE

Tema 4.2
OcCHOBHEIE TPUTOHOMETpHYE-
CKHE TOXIIECTBA.

@opMyIIbI IPUBEACHUS

CopneprkaHue yueOHOTO MaTepraa

Tpuronomerpuyeckue Toxaecrpa. CHHyC, KOCHHYC, TAHT€HC U KOTAHTE€HC YIJIOB O U - 0. Dop-
MYJIBL IPUBENCHUS

KoMOuHMpoBaHHOE 3aHsTHE

Tema 4.3

CuHyc, KOCUHYC, TaHT€HC CyM-
MBI U Pa3HOCTH JBYX YTJIOB
CuHyC U KOCMHYC ABOMHOIO YI-
na. @opMyIibl MOJIOBUHHOTO yT-

Conepxanue yueOHOTO MaTepraia

Cymma 1 pa3HOCTh CMHYCOB. CyMMa M pa3HOCTh KOCMHYCOB. CHHYC M KOCMHYC JJBOWHOTO YTJIA.
®opmynel nojgoBUHHOTO yria. [IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPHUUECKUX (DYHKIMHA B
MIPOU3BEICHNE U MPOU3BEICHUS B CyMMYy. BbIpakeHHEe TpUTrOHOMETpUUYECKUX (YHKIUN uepes
TAHTE€HC TOJIOBUHHOTO apryMmeHTa. [IpeoOpa3oBaHus MPOCTEHUIINX TPUTOHOMETPUYECKHUX BBI-

na paxeHun
KoMOuHMpoBaHHOE 3aHsATHE
Tema 4.4 Coneprkanue yueOHOTo MaTepuaa

@OyHKIMHU, X cBoiicTBa. Croco-
ObI 3aanus QyHKIIUHA

OO6nacth ompeneneHrus ¥ MHOXECTBO 3Ha4eHHH (QyHKIu. YETHOCTh, HEUETHOCTD, MTEPUOINY-
HOCTh GyHKIMA. CIocOOBI 3a1anus GyHKIIANA

KoMOuHMpoBaHHOE 3aHATHE

Tewma 4.5
Tpuronomerpudeckue QyHKIHH,
WX CBOMCTBA U TpaduKu

Conepxanue yueOHOTO MaTepuaia

OO6nacTh onpeaeneHus U MHOKECTBO 3HAYCHUN TPUTOHOMETpHUYecKuX (pyHKIwmit. YéTHOCTD, He-
4€THOCTh, IEPUOUIHOCTh TpUTOHOMETpHUUYecKkux (GyHkiuii. CBolicTBa U rpaduku QyHKIUN y =
COS X,y =sin X,y =tg X, y = ctg X.

KoMmOuHHUpOBaHHOE 3aHATHE.

Tema 4.6
[TpeobpazoBanme
TPUTOHOMETPHUYECKUX (QYHKIUN

rpadukoB

CopneprkaHue yueOHOTO MaTepraa

Cxartue 1 pacTshKeHHe Tpa@UKOB TPUTOHOMETPUYECKHUX (YHKINH.
[IpeobpazoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKIUI

[IpakTrueckoe 3aHsATHE

Tema 4.7

Onucanve MNPOU3BOACTBEHHBIX
MPOIIECCOB C TOMOIIBI0 Tpadu-
KOB (pyHKITUI

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHNE (CONePKaHUe IPUKJIATHOTO MOIYJIs1)

Hcnonb30BaHMe CBOWCTB TPUTOHOMETPHUUYECKUX (DYHKIMH B MPOo(heCCHOHATBHBIX 3a/1auax

[IpakTnueckoe 3aHsTHE

Tema 4.8

Conepxanue yueOHOTO MaTepuaia
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OOparHble  TPUTOHOMETPHUYE-

OO6parnbie Tpuronomerpudeckue ¢pyHkuun. Mx cBoiicTBa u rpaduxu

CKHE QyHKIH KombOunupoBanHoe 3aHstue 2

Tewma 4.9 Tpuronomerpuueckue | Comepxkanue yueOHOTO MaTepuana

YpPaBHEHUS U HEPABEHCTBA VYpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Pemenne Tpurono-
METPUYECKUX YPAaBHEHHI OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE YpPAaBHEHMS,
CBOJSIIMECS K KBAJPATHBIM, PEIIaeMble Pa3I0KEHUEM HAa MHOKUTEIHU, OJTHOPOHBIE. 8
[Ipocrelinine TPUrOHOMETPUUECKHNE HEPABEHCTBA
KombOunupoBanHoe 3aHsrtue.

Tema 4.10 CogepxaHue yaeOHOTO MaTepuala

Cuctembl TpuroHoMeTpudeckux | CHCTEMBI IPOCTEHIIINX TPUTOHOMETPHUCCKUX YPaBHCHHIM 2

YpaBHEHUI KoMOuHHUpOBaHHOE 3aHATHE

Tema 4.11 Coneprkanue yueOHOT0O MaTepuaa

Pemrenue 3agay. ocHOBBI TpUro- | [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIpKEHUH. PelieHne TpUroHOMETpHUYECKUX ypaBHe-

HOMETpUU.  TpUroOHOMETpHYE- | HHIf U HEPABEHCTB B TOM YHUCIIE C UCTIOIH30BAHUEM CBONCTB (DYyHKITUH. 2

cKue pyHKIUU

Pazgea 5. 8

KoMmiuiekcHbie yuciaa

Tema 5.1 Coneprkanne yueOHOTO MaTepuaa

KommiekcHeie uncna [Tonsarue xommiekcHoro urcina. ConpsiKeHHbIE KOMIUIEKCHBIE YUCIa, MOAYJb U apTyMEHT KOM-
riekcHoro yucna. dopma 3amucu KOMIUIEKCHOTO YHclia (reoMeTpudeckasi, TPUrOHOMEeTpHYe- 4
cKkas1, anredpandeckas). ApupMeTHIecKre JeHCTBUS ¢ KOMITIEKCHBIMH YUCIIaAMHU
KomOunupoBanHoe 3aHstue

Tema 5.2 Coneprkanue yueOHOTO MaTepuaa

IIpuMeneHre KOMIIICKCHBIX YH- | BBITOMHEHHE pacdeTOB C MOMOMIbI0 KOMIUIEKCHBIX 4YHcel. [IpuMepbl HCIONb30BaHHS KOM-

celn IIJIEKCHBIX YUCEN 4
[IpakTrueckoe 3aHsATHE

Pasnea 6. IIpousBognas pyHKIMH, ee NpUMEHEHHE 40

Tema 6.1 Coneprkanne yueOHOTO MaTepuaa

ITonstne npownsBonHoil. Dop- | OnpeaeneHrue YUCIOBOW MOCICIOBATSIIEHOCTH U CHOCOOBI ee 3ajaHus. CBOWCTBAa YHCIIOBBIX

MyJbl M npaBuia auddepeHnu- | nocieaoBarenbHocTel. OnpeneneHue npeiena Mociea0BaTeIbHOCTH. BhIUMCICHUE MPEaeioB

pOBaHUS nocnenoBarenpHocTel. [Ipenen dynkuuu Ha 6eckoneunoctu. [Ipeaen ¢pynknuu B Touke. [Ipu- 2
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pamenue aprymenta. [Ipupamenue Gpynkuuu. 3agauu, NPpUBOAAILINE K MOHITHIO TPOU3BOIHOM.
OnpeneneHre NTPOU3BOIHON. AJITOPUTM OTBICKAHHS TPOU3BOIHOM

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.2
[Tpou3BoIHBIE CYMMBI, pa3HOCTH
MIPOU3BE/ICHHUSI, YACTHOTO

Conepxanue yueOHOTO MaTepuaia

®opmyinsl quddepenuponanus. [pasuia nuddepenunpoBanus

KoMOuHMpoBaHHOE 3aHsATHE

Tema 6.3

[Ipou3BoHbBIE TPUTOHOMETPH-
yeckux QyHknuid. [IpousBoaHas
CIIOKHOM (DYyHKIHH

CopneprkaHue yueOHOTO MaTepraa

Omnpenenenne cnoxknot Gpynknuu. [IponsBomnas tpuronomerpudeckux Gynkuii. [IpousBos-
Hasl CJIO)KHOW (DYHKIHH

KoMOuHMpoBaHHOE 3aHsTHE

Tema 6.4
[TonsiTue 0  HENpephIBHOCTHU
¢byHkuu. Merosn nHTEpBaoB

Conepxanue yueOHOTO MaTepuaia

[lonarue HenpepriBHON ¢yHkuuu. CBoiicTBa HempepblBHOM (yHKUMU. CBS3b MEXIy Herpe-
PBIBHOCTBIO U U PEepeHIIMPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPUTM PELICHHSI HEPABEHCTB Me-
TOZOM MHTEPBAIIOB

KoMOuHMpoBaHHOE 3aHsTHE

Tema 6.5
I'eomerpuueckuil U ¢puznvecKuit
CMBICJI ITPOU3BOHOMN

Conepxanue yueOHOTO MaTepuaia

I'eomeTprueckuii CMBICI TPOU3BOAHON (QYHKINU — YTIIOBOK KO3 (UIIMEHT KacaTeIbHON K rpa-
buKy QyHKIIMU B TOUYKE. YpaBHEHHE KacaTeJbHOW K rpaduky GyHKIHH. AJTOPUTM COCTaBJIe-
HUS ypaBHEHUS KacaTeJIbHOU K rpaduky QpyHKIuu y=f(x)

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.6

OU3NYECKUI CMBICI MPOU3BOJI-
HOW B TPOQECCHOHATBHBIX 3a-
nagax

Conepxanue yueOHOTO MaTepuaia

®usnueckuil (MEXaHUYECKHIT) CMBICIT TPOU3BOAHON — MTHOBEHHAsE CKOPOCTh B MOMEHT BpeMe-
Hu t: v="S'(t)

[IpakTrueckoe 3aHsTHE

Tema 6.7
MonotoHHOCTh (GyHKIHH. Tod-
KM 3KCTpeMyMa

CopneprxaHue yueOHOTO MaTepraa

Boszpacranue u yOpiBaHuEe (YHKLIUH, COOTBETCTBUE BO3PACTAHUS M YObIBaHHS (DYHKIIMH 3HAKY
npou3BogHON. [IoHATHE MPOU3BOJHOM BBICIIETO MOPSAAKA, COOTBETCTBUE 3HAKA BTOPOU IIPOU3-
BOJIHOW BBIMYKJIOCTU (BOTHYTOCTH) (YHKLHH Ha OTpe3Ke. 3aJaud Ha MAaKCUMYM U MHUHUMYM.
[lonaTne acUMNTOTHI, cOCOOBI MX OIpeNeNeHUsl. AJNTOPUTM HCCeoBaHuA (QYHKIMM U TO0-
CTpOEHUs ee rpaduKa ¢ MOMOIIBIO MPOU3BOAHON. J{poOHO-TMHEHHAs QyHKIHS

KoMOuHHUpOBaHHOE 3aHATHE
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Tema 6.8
UccnenoBanue GyHKIU u 110-

CopneprkaHue yueOHOTO MaTepraa

HccnenoBanue QpyHKIMH HA MOHOTOHHOCTD U IIOCTPOEHUE IPa(hUKOB.

CTpoeHHe rpaguKoB 4
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 6.9 Haubonemee u | Comepxanue yueOHOTO MaTepraia
HauMeHblllee 3HaueHus (QyHK- | HaxoxaeHne HauOOMbIIEro U HAMMEHBIIEr0 3HAYCHUH (YHKIMH, TTOCTPOCHHE TPapUKOB MHO-
117041 TOWIEHOB C MCIIOJIb30BAaHUEM allllapaTa MaTEMaTUUECKOI0 aHaJIn3a 2
KombOunupoBanHoe 3aHstue
Tema 6.10 IIpodeccnonabHO-OPHEHTHPOBAHHOE COePKAHME (COMePKaHUe IPUKJIATHOT0 MOIYJIs1)
Haxoxnenue onTuManbHoro | HanMmenpiee u Hanbosbliee 3HaYeHNE PYHKIMH
pe3yJibTaTa € MOMOILIBIO MPOU3- | [IpakTHUECKOE 3aHATHE 6
BOJHOM B TNpPAKTUYECKUX 3aja-
gax
Tema 6.11 Cogepxanue yaeOHOTO MaTepuala
Pemenne 3amau. Ilpoussoanas | @opmynel u npaBwia quddepeHiupoBanus. Vcciienopanue QyHKIMA ¢ ITOMOIIBIO TPOU3BO/I-
GbyHKIMH, €€ TPUMEHEHNE Ho#l. HambGompIiee 1 HanMeHbIlee 3HaYeHUsT QYHKITUH 2
Paznen 7. MHOTOrpaHHMKHU M TeJia BpalleHUs 46
Tema 7.1 CogepxaHue yaeOHOTO MaTepuala
Bepmunsl, pebpa, rpanu MHoro- | I[Tousitue MHOTOrpaHHUKA. ETo 31eMeHThI: BepiuHbl, peOpa, rpanu. uaroHans. CeueHue. Boi-
rpaHHHKA MyKJIbI€ U HEBBIITYKJIbIE MHOTOI'PaHHUKHU
KoMOMHHMPOBAHHOE 3aHATHE 2
Tema 7.2 Coneprkanue yueOHOT0O MaTepuaa
IIpusma, ee cocraBistoniue, ce- | [lonstue npusMel. Ee ocHOBaHWs u OOKOBBIC TpaHu. Bwicota nmpu3mbl. [IpsmMas u HakJIOHHAs
yenue. Ilpsmas u mpaBuwibHas | mpusMma. [IpaBunbHas npusma. Ee ceuenune
IIPU3MBI KomOunupoBanHoe 3aHstue 2
Tema 7.3 Coneprkanue yueOHOT0o MaTepuasa
[Tapannenenunen, ky6. Ceduenue | [Tapamienenumes, CBOMNCTBA MPSIMOYTOJIBHOIO Mapaienenuneaa, kyo. Ceuenue KyOa, mapasie-
KyOa, mapasuienenumneaa aenunena
KoMOMHHUPOBAHHOE 3aHSATHE 2

Tema 7.4

Conepxanue yueOHOTO MaTepuaia
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[Iupamuga, ee cocTapBismOLINE,
ceuenue. [lpaBuiapHas mupammu-
na. Y ceueHHas mupaMuia

ITupamupga u ee snemenTsl. Ceuenue nupamusl. [IpaBunbHas nupaMmuaa. Y cedeHHas nupamMuia

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.5
BokoBast 1 mosHas MOBEPXHOCTH
MIPU3MBI, TAPAMHU/TBI

Conepxanue yueOHOTO MaTepuaia

[Tnomaas 6OKOBOM ¥ MOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 7.6
Cummerpus B KyOe, mapaiesne-
nuIesne, npusMe, mupamMmusie

Copneprkanue yueOHOTO MaTepraa

CuMMeTpusi OTHOCUTENIBHO TOYKH, IPSAMOHL, miockocTu. CuMmeTpus B KyOe, mapajuiesienumnese,
IIpU3Me, IUpaMuIe

KoMOuHMpoBaHHOE 3aHsATHE

Tema 7.7
[Ipumepsl cumMmeTpuii B Mpo-
beccun

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHME (CONePKaHUe PUKJIATHOT0 MOIYJIs1)

CumMeTpHs B IpUPOJE, ApXUTEKTYpPE, TEXHUKE, B OBITY

[IpakTrueckoe 3aHsATHE

Tema 7.8
[IpaBunbHBIE MHOTOTPaHHUKH,
HUX CBOICTBa

Conepxanue yueOHOTO MaTepuaia

ITonsarue MMpaBUJILHOTO MHOTOTpaHHHKA. CsoiicTBa IMPpaBUJIbHBIX MHOTOT'PAaHHUKOB

[IpakTrueckoe 3aHsTHE

Tema 7.9
[umuHap, ero cocTaBigrOLIUE.
CeueHue uuIuHIpa

CopneprxaHue yueOHOTO MaTepraa

Humuaap u ero snemedTsl. CeueHne nuauHapa (MapauieIbHOe OCHOBAHUIO M ocH). Pa3BepTka
LUJIAHApA

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.10
Konyc, ero cocrasnsroniue. Ce-
YeHue KoHyca

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONePKaHUe PUKJIATHOT0 MOIYJIs1)

Konyc u ero snementsl. CeueHrne KoHyca (TMapajuiebHOE OCHOBAHHUIO W TPOXOJSIIEe depe3
BEPIINHY), KOHHUECKUE CeYeHUs1. Pa3BepTka KoHyca

KoMOuHMpoBaHHOE 3aHsATHE

Tema 7.11
VYceuennblii konyc. CeueHue
YCEYEHHOTO KOHYca

Conepxanue yueOHOTO MaTepuaia

Yceuennslii koryc. Ero obpasyromias u Beicota. CedeHre yCeueHHOTO KOHyCa

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.12
[Iap u cdepa, ux ceueHus

CopneprkaHue yueOHOTO MaTepraa

lap u cepa. Bzaumuoe pacnonoxxenue cepsl u miockoctd. Cedenue mapa, chepsl

KoMOuHMpoBaHHOE 3aHsATHE
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Tema 7.13 Coneprkanne yueOHOT0o MaTepuaa
ITonarue 06 ob6veme tena. Ot- | [lonsTre 06 o6beMe Tema. OObeM KyOa ¥ IPAMOYTOIbHOTO mapaienenumneaa. O0beM MPU3MBI
HOILIEHHE O00BEMOB MOAOOHBIX | M muIHHApPa. OTHOIICHHE 00HEMOB MOJTOOHBIX Ted. ['eOMETPHUECKUIT CMBICT ONpPEACTUTENS 3- 4
Ten ro nopsKa
KombOunupoBanHoe 3aHstue
Tema 7.14 Cogepxanue yaeOHOTO MaTepuala
ObBembl 1 IO M MOBEPXHO- | OGheMbl IHpaMUIE! U KoHyca. OGbeM mapa. ILiomai oBepXHOCTeil Tel 2
cTei Ten
KombOunupoBanHoe 3aHstue
Tema 7.15 Coneprkanne yueOHOTo MaTepuaa
KomOnHanuu MHOrorpaHHukoB | KoMOMHAIIMK Tr€OMETPUYECKHUX TEJ
U Tell BpallleHus [TpakTHueckoe 3aHsATHE 4
Tema 7.16 Cogepxanue yaeOHOTO MaTepuala
I'eomerpuueckue komOuHanuu | Mcmonp3oBaHWe  KOMOWHAIM ~ MHOTOTPAHHHMKOB M TEl  BpalleHHs B  MPAKTHKO-
Ha TPaKTHKE OpPUEHTUPOBAHHBIX 3aJja4ax
[pakTHYECKOE 3aHATHE 4
Tema 7.17 Coneprkanue yueOHOTO MaTepuaa
Pemenne 3amay. MHororpansu- | OObEMBI U TUIOMIA A TOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS
KU Y TeJa BpallCHUS 2
Pasnen 8. IlepBooOpasnast pyHKIMH, ee NPUMEHEHHE 14
Tema 8.1 Cogepxanue yaeOHOTO MaTepuala
[TepsooOpasHas ¢ynkuuu. Ilpa- | 3agaya 0 BOCCTaHOBJICHUH 3aKOHA JBMIKCHHUS 1O U3BECTHOW CKOpOCTH. [IOHATHE MHTErpUpOBa-
BUJIA HAXOXIEHUA NepBooOpas- | Hus. O3HAKOMJICHHE C TIOHATHEM MHTErpaia U rnepBoobpasHoit mis dyHkuun y=f(x). Pemenue
HBIX 3a/lay Ha CBs3b MEPBOOOPA3HON U €€ MPOM3BOTHOM, BRIUMCICHUE TTEPBOOOPA3HON JJIsl JaHHON
bynkuun. Tabmuna GopMyn s HaXOXKACHUS MepBOOOpa3HbIX. M3yueHne mpaBuiia BeIUKCIIE-
HHUS TIEPBOOOPA3HOM 2

KoMOuHMpoBaHHOE 3aHsTHE

Tema 8.2

Conepxanue yueOHOTO MaTepuaia
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[Imomaaes KpUBOIMHEWHOW Tpa-
neuuu. ®dopmyna HeroToHa —
JleliOHMIA

3anauu, NPUBOAAIIUE K MOHATHIO ONPEAEICHHOTO0 UHTErpaiga — O BBIYUCICHUHU TUIOUIAAN KpHU-
BOJIMHEWHOM Tpamneuuu, o nepeMeieHnu Touku. [lonsitue onpenenéHHoro uurerpaina. ['eomer-
pyYecKuil 1 PU3NYECKHUI CMBICT ornpeiesieHHoro naTerpaia. ®opmyna Hetotona— JleiiOHuia

2

KoMOuHHUpOBaHHOE 3aHATHE
Tema 8.3 Coneprkanue yueOHOTO MaTepuaa
Heompenenennsin 1 onpene- | [loHsATHE HEONPeaEIEHHOTO HHTErpaia
JICHHBII UHTETPaIbl KombOunupoBanHoe 3aHstue 2
Tema 8.4 Coneprkanue yueOHOT0O MaTepuaa
[TonsiTe 00 ompeneneHHOM UH- | ['eoMeTpHUYECKHil CMBICI OMPEISICHHOTO HHTErpaia
Terpane Kak IUIOIIaau KPHBOIH- | KOMOMHMPOBAaHHOE 3aHATHE 2
HEWHOW Tpanenuu
Tema 8.5 IIpogeccuonaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHue NMPUKJIATHOT0 MOAYJIA)
OmnpenencHHblii  uHTErpan B | ['eomeTpuyeckuii CMbICT onpeaesieHHoro uarerpana. ®opmyna HerotoHa - JleitOuuna. 4
AKUZHU Pemenue 3amay Ha MpUMEHEHWE WHTETpaia JJis BRIYMCICHUS (GU3MUECKUX BEJIMYUH U TLIOIIA-

neun

[IpakTnueckoe 3aHsTHE
Tema 8.6 Cogepxanue yaeOHOTO MaTepuala
Pemenue 3amau. IlepBooOpas- | ITeprooGpasnas pyukimu. [IpaBuiia HaxoKIeHUs TepBooOpasHbIX. Ee npuMenenue
Hasi QyHKIUH, €€ TPUMECHECHUE 2
Paznen 9. Crenenu n kopHu. CrenenHasi QyHKIUsA 18
Tema 9.1 Coneprkanue yueOHOTO MaTepuaa
CrenenHast QyHKUMS, €€ CBOH- | [JoHsTHe KOPHS N-Oif CTEICHN M3 ACHCTBHTEIbHOrO uncia. OyHKIHH ¥ = 3/X HX CBOHCTBA U
CcTBa rpaduku. CBoWCTBA KOPHS N-O CTENECHH

KoMOuHMpoBanHoOe 3aHsTHE 4
Tema 9.2 Cogepxanue yaeOHOTO MaTepHrala
IIpeoOpa3oBanue BbIpaxkeHUH ¢ | [IpeoOpazoBaHKe HPPALIMOHATBLHBIX BHIPAXKCHUN
KOpHSIMH N-OW CTENEHU Komb6unupoBanHoe 3ansarue 4

Tema 9.3
CBolicTBa CTENEHH C paluo-
HaJIbHBIM H I[GﬁCTBHTGJIBHBIM

Conepxanue yueOHOTO MaTepraia

[lonsarue crenenu ¢ M00BIM pallMOHAIBHBIM MOKa3zaTesieM. CTeneHHble (yHKIMU, UX CBOWCTBA

u rpaduxu
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MOKa3aTesiMu KoMmOuHHUpOBaHHOE 3aHATHE 2
Tema 9.4 Coneprkanue yueOHOT0O MaTepuaa
Pemenue HMppalioHaIbHBIX | PABHOCHIIBHOCTh MPPAIMOHATIBHBIX YPAaBHEHUN M HEpABEHCTB. MeTobl UX pelieHus. Pemenue

YpaBHEHUI U HEPABEHCTB

UPPALMOHAIILHBIX YPAaBHEHUN U HEPABEHCTB

KoMOuHMpoBaHHOE 3aHsTHE 6
Tema 9.5 CogepxaHue yaeOHOTO MaTepuala
Crenenn u kxopHu. CrenenHas | OnpeneneHue cTeneHHOW (QyHKIMH. VMcmonap3oBaHUE ee CBOWMCTB NMPHU PEIICHUH YpPaBHEHUH U
QyHKIMSA HEPABEHCTB 2
Pasnea 10. Iloxa3aTtenbHasa GyHKIUSA 18
Tema 10.1 Coneprkanue yueOHOT0O MaTepuaa
ITokazarenbHass QyHkuusa, ee | CTeneHb ¢ MPOM3BOJBHBIM JICHCTBUTEIBHBIM IMOKa3zaTeneM. OmpeaelcHre IM0Ka3aTelbHOM
CBOICTBA byHKIIMH, €¢ CBOWCTBAa M TpaduK. 3HAKOMCTBO C MPUMEHEHUEM TOKa3aTelbHOU (QyHKIuuU. Pe-

[ICHHUE TTOKA3aTeIbHBIX YPABHEHHUH (PYHKIIMOHATBHO-TPAQHUUIECKUM METOI0M

KoMOMHHUPOBAHHOE 3aHSATHE 4
Tema 10.2 Coneprkanue yueOHOT0O MaTepuaa
Pemenne nokasarenbHBIX ypaB- | PemieHue mokazaTelbHBIX YpaBHEHHN METOJIOM YpaBHUBAHUS MOKa3aTesieid, METOJJOM BBEICHHUSI
HEHUW U HEPABEHCTB HOBOW IepeMeHHOM, QyHKIIMOHATbHO-TpauuecKkuM MeToAoM. PelieHne nmokasaTenbHbIX Hepa-

BEHCTB 8

[IpakTrueckoe 3aHsATHE
Tema 10.3 Cogepxanue yaeOHOTO MaTepuala
CucreMbl NOKa3aTeNbHBIX ypaB- | PelicHre CHCTEM MMOKa3aTeIbHBIX YPaBHEHUI
HEHUMH KoMOUMHHMPOBAHHOE 3aHATHE 4
Tema 10.4 Coneprkanue yueOHOTO MaTepuaa
Pemenne 3amau. IlokaszarenbHas | Pemenue mokazareiabHBIX YpaBHEHUN METOJIOM YpaBHUBAHUs MOKa3aTeledl M METOJOM BBEC-
byHKIUS HUSI HOBOM NIEpEMEHHON. Penenre nokasaTenbHbIX HEPABEHCTB

2

Paznen 11. Jlorapudgmel. Jlorapudpmuyeckas GpyHkuus 30
Tema 11.1 Coneprkanue yueOHOT0O MaTepuasa
Jlorapudm umcna. Jlecsatuunslii | Jlorapudm urcia. JlecATHUHBIN U HATYpaTbHBIN JTOTapU(MBI, YHCIIO €
¥ HaTypalbHbId Jorapudmel, | KoMOMHMPOBaHHOE 3aHATHE
YUCJIIO € 4

17




Tema 11.2 Coneprkanne yueOHOT0o MaTepuaa
Caoiicta norapudpmon. Onepa- | CpoticTa Jorapupmos. Onepariust J0rapupMHUPOBAHHUS.
s JorapuMUpOBaHUS Komb6unupoBanHoe 3ansarue 6
Tema 11.3 Cogepxanue yaeOHOTO MaTepuala
Jlorapupmuueckas QyHkuus, ee | Jlorapupmudeckas GYHKIUS U €€ CBONCTBA
CBOMCTBA Komb6unupoBanHoe 3ansarue 4
Tema 11.4 Coneprkanue yueOHOT0O MaTepuaa
Pemenue norapu)MHUIECKHX | [TousTie TOrapudMUIECKOro ypaBHeHHs. Onepanys NOTeHUMPOBaHNs. TpH OCHOBHBIX METOZA
YPaBHEHHI1 1 HEPABEHCTB pelieHus Jorapu()MUUECKIX ypaBHEHHI: (yHKIIMOHAIBHO-TpapHUIeCKnii, METOJ IIOTEHIIUPOBA-

HUS, METOJ] BBEJICHUSI HOBOM mepeMeHHoM. Jlorapudmudeckue HepaBeHCTBA

KoMOuHMpoBaHHOE 3aHsITHE 8
Tema 11.5 Cogepxanue yaeOHOTO MaTepuala
Cucremsl J0rapu(pMUUECKUX | AJITOPUTM PEIICHUS CHCTEMBI ypaBHEHHH. PaBHOCHIBHOCTH JIOTAPH()MHUECKUX YPaBHEHHN U
YpaBHEHUI HEpPaBEHCTB

KoMOMHUPOBaHHOE 3aHSATHE 2
Tema 11.6 IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHue NMPUKJIATHOT0 MOAYJIA)
Jlorapudmsl B mpupoze u Tex- | [Ipumenenue norapudma. Jlorapudpmudeckas cnupais B npupojae. Ee MaremariHueckue CBOM-
HUKE CTBa

[TpakTHUeCcKOe 3aHATHE 4
Tema 11.7 Coneprkanue yueOHOTO MaTepuaa
Pemenue 3anau. Jlorapudmel. | Jlorapudmuueckas yHkius. PereHre npoctedmmx torapuMHIECKUX ypaBHEHHIHA
Jlorapudmuueckas GyHKIusA 2
Pasnen 12. MHo:kecTBa. Ji1eMeHThI Teopuu rpagos 10
Tema 12.1 Copneprxanue yueOHOTO MaTepuana
MmuoxecTBa [Tonsitue MuoxectBa. [TogmMuoxkecTBo. Onepanuu ¢ MHOKECTBAMHU

KoMOMHUPOBaHHOE 3aHSITHE 2
Tema 12.2 IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHue NMPUKJIATHOT0 MOAYJIA)
Onepanuy ¢ MHOXKECTBAMHU Onepaunu ¢ MHOKecTBaMU. PellieHue npukiaaHbix 3a1a4y

[IpakTrueckoe 3aHsATHE

2

Tema 12.3

CopneprxaHue yueOHOTO MaTepraa
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I'padmr

[Tonsitue rpada. Cesa3ubIii rpad, AepeBo, UK Ipad HA MIOCKOCTH

[IpakTrueckas padota 4
Tema 12.4 Coneprkanue yueOHOT0O MaTepuasa
Pemrenne 3agauy. Mmuoxectsa, | Onepauuu ¢ MHOKecTBaMU. ONUCaHNE peabHBIX CUTYallMi ¢ TOMOIIBI0 MHOXKeCTB. [Iprmene- 2
I'padsl 1 UX pUMEeHEHUE HUe rpadoB K pEIICHUIO 33124
Paznen 13. D1eMeHTbI KOMOMHATOPMKH, CTATUCTUKH M TEOPHH BEPOATHOCTEH 26
Tema 13.1 Coneprkanue yueOHOT0o MaTepuasa
OcHOBHBIE MOHATHA KOMOUHa- | [TepecTaHOBKH, pa3MEIICHHSI, COUCTAHUS.
TOPUKH 4

KombOunupoBanHoe 3aHsrtue.
Tema 13.2 Cogepxanue yaeOHOTO MaTepuala
CobbITue, BepOATHOCTH COOBI- | COBMECTHBIC U HECOBMECTHBIC COOBITHsS. TEOpeMbl O BEPOSITHOCTH CYMMbI COOBITHI. Y ClIOBHAs 4
Tus. CIOXKEHHWE M YMHOXXEHHE | BEPOSITHOCTh. 3aBHCHUMbBIC U HE3aBHCHUMbBIC COOBITHS. TeopeMbl O BEPOSTHOCTH IMPOU3BEACHUSI
BEPOATHOCTEM COOBITHIA.

KoMmOuHHUpOBaHHOE 3aHATHE
Tema 13.3 IIpogeccuonaIbLHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHue NMPUKJIATHOT0 MOAYJIA)
BepositHocts B mpodeccuo- | OTHOCHTEIbHAS YacTOTa COOBITHSI, CBOMCTBO ¢e yCTONUnBOCTH. CTaTHCTHYECKOE OMpEIe/iCHHE
HaJIbHBIX 3a/1a4ax BepOATHOCTH. OIleHKa BEPOSTHOCTH COOBITHS

[IpakTrueckoe 3aHsTHE

4

Tema 13.4 Coneprkanue yueOHOTO MaTepuaa
JlMckpeTHas ciydaliHas Belu- | Buasl ciry4ailHbIX BeaudnH. OnpeeieHne JUCKPETHON ClydaiiHOW BEJMYMHBI. 3aKOH pacipe-
YMHA, 3aKOH €€ PacClpeICICHUS | IeJIeHUs JUCKPETHOM CIly4aiiHOW BEJIMYMHBI. Ee 4nCioBbIe XapaKTEPUCTUKH

KoMOMHHUPOBAHHOE 3aHSATHE 4
Tema 13.5 CogepxaHue yaeOHOTO MaTepuala
3azayn MaTeMaTHU4eCKON cTaTu- | Bapmanuonusiid ps. [Tomuron yactor u rucrorpamma. CTaTHCTUYECKHE XapaKTEPUCTHKH Psijaa
CTUKU Ha0JI0/1TaeMBIX JTaHHBIX

KomOunupoBanHoe 3aHstue

4

Tema 13.6

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IepKaHHe (COepPKaAHNe NPUKIATHOTO MOTYJIs)
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CocraBiedue TaOMUAIl W [Ha-
rpaMM Ha MPaKTHUKE

[TepBuunast 00paboTKa cTaTucTUUECKHX MaHHBIX. [ paduueckoe nx npeacrasienue. Haxoxme-
HHUE CPETHUX XapaKTEPUCTUK, HAOII0JaeMBIX TAaHHBIX

[IpakTrueckoe 3aHsTHE

4
Tema 13.7 Cogepxanue yaeOHOTO MaTepuala
Pemwenne 3amau.  OneMmeHTHI | DneMeHThI KOMOMHATOPUKU. COOBITHE, BEPOSTHOCTh COOBITHS. CIIOKECHHUE U YMHOKEHHUE BEPO-
KOMOMHATOPHUKH, CTAaTHCTUKH U | ATHOCTEN
TEOPUH BEPOATHOCTEU 2
Paznen 14. YpaBHeHHsI M HEPABEeHCTBA 28
Tema 14.1 Coneprkanne yueOHOT0O MaTepuaa
PaBHOCHIILHOCTL ypaBHEHHMH M | PaBHOCHJIBHOCTH YpaBHEHHI U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMbI PaBHOCHIBHBIX
HepaBeHCTB. OOImue METOXBI | epexo/ax B ypaBHEHUSIX M HepaBeHCTBax. OOIIMe METOIBI PEIICHHS YPaBHEHHIA: TIEPEX0] OT
perieHus paBeHCTBa (PYHKIHIA K paBEHCTBY apryMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIUH, METOJT pa3iOKEHUs 4
HA MHOXUTEIIN, METOJ] BBEICHUS HOBOW NMEPEMEHHOM, (PYHKIIMOHATHHO-TPaPUIESCKII METO/T
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 14.2 Coneprkanue yueOHOT0O MaTepuasa
I'padpuyeckuii Merton pemenus | OOIme METOIBI PEIICHHS HEPABEHCTB: MEPEXO0/ OT CPABHEHHUS 3HAYCHUN (YHKIMIA K CpaBHE-
ypaBHEHU, HEPABEHCTB HUIO 3HAYCHHI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIHI, METOJ HHTEPBAIOB, (PYHKIIMOHATHHO-
rpapuueckuit Mmeroa. I'paduueckuii MeTos perieHus ypaBHEHH U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsITHE 4
Tema 14.3 Coneprkanue yueOHOT0O MaTepuasa
VYpaBHeHuss U HepaBeHCTBa c | OmpezaeneHue Moayiis. PackpeiTie Moyiis mo onpezenenuto. [Ipocreiinye ypaBHEHUS U Hepa-
MOAYJIEM BEHCTBA ¢ MoayJsieM. IIpuMeHeHre paBHOCUIIBHBIX NIEPEXOJIOB B ONPEJEICHHBIX TUIIaX ypaBHE-
HU ¥ HEPABEHCTB C MOJLYJIEM 4
KoMOuHMpoBaHHOE 3aHsATHE
Tewma 14.4 Cogepxanue yaeOHOTO MaTepHrala
VYpaBHeHus M HEpPABEHCTBA C | 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiime ypaBHeHUS! 1 HEPABEHCTBA C ITApaMETPOM
napameTpamu Komb6unupoBanHoe 3ansarue 6
Tema 14.5 IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMePKaHUe PUKJIATHOTO MOIYJIs1)

CocraBieHue W peuieHue Mpo-
(heccHOHaIBHBIX 337a4 C ITOMO-

Pemrenue TekcTOBBIX 3324 IPOPECCHOHATBHOTO COACPIKAHUS

[IpakTrueckue 3aHATUS
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IIbI0 YPABHEHUI 8

Tema 14.6 Coneprkanue yueOHOT0O MaTepuaa

Pemenne 3amay. YpaBHeHus u | OOmiye METOBI pEIICHHS YPAaBHCHHA. Y PaBHCHHS U HEPABEHCTBA C MOJTYJIEM U C ITapaMeTpaMu
HEpaBEeHCTBA

2

[IpakTrueckoe 3aHsTHE

IIpome:kyTOUHAs aTTeCTAUMS JK3aMeH

Bcero: 340

21




3. YCJIOBHUA PEAJIN3AIIMM YYEBHOM U CHUILIVHBI

3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecneYeHHI0
Peanuzanus yyeOHON AUCHUIUIMHBI TPEeOyeT HaNU4YMsI KAOMHETa ECTECTBEHHBIX HaYK.

O6opynoBanue y4eOHOro KaOWHETa: MOCAJO0YHbIE MecTa I 00ydJaromuxcs, pabouee MecTo
IIPEnoaaBarelisd, 10CKa MapKepHas, MyJIbTUMEAUNHBIA IIPOEKTOP, dKpaH I IPOEKTOpa, MyJIb-
TUMEIUUHBIE pe3eHTauu, HOyTOyK — 1 mT., MDY — 1 mT., ydeOHO-HATIAIHBIE TOCOOUS; Ta0-
JINBI, CXCMBI.

3.2. UudopmanuonHoe obecriedyeHue 00yUeHust

IlepeyeHb pexoMeHayeMbIX y4eOHbIX U31aHuii, UHTepHeT-pecypcoB, JONOJHUTEILHON JIH-
TepaTypbl

1.

OcCHOBHBIE HCTOYHUKH:
Amumos II. A. Matemaruka: anrebpa 1 Hayaja MaTeMaTUYeCKOr0 aHAJIM3a, TeOMETpHs. AJl-
reOpa u Havyasa MateMaruueckoro ananuza. 10-11 kmaccel. ba3oBbiii U yrayOn€HHBIN ypOB-
Hu. DOV / II.A. Amumos, FO.M. Komsirun, M.B. Ba. - Mocksa : IIpocsemenne, 2022. - . -
ISBN 978-5-09-099445-3. - URL: https://ibooks.ru/bookshelf/388856
Boromornos, H. B. MaremaTtuka. Anrebpa n Havana aHanu3a. ba3oBblii ypoBenb: 10—11
KJIaCCHI : YYeOHHK JJi cpeaHero obmero oopasosanus / H. B. boromonoB. — Mocksa : 13-
natenbcTtBo FOpaiit, 2025. — 241 c. — (O6meobpazoBatenbubiii muki). — ISBN 978-5-
534-16084-0. — TexkcT : snextpoHHBIA // O6pa3oBaTenbHas miaaTdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/544860
boromonor, H. B. Maremaruka. YrmyoOnennsiii ypoBeHb. 10—11 kmaccel : y4eOHHUK aJis
cpennero obmero obpazosanus / H. B. boromonos, I1. . Camoiinenko. — 5-¢ u3i., mepe-
pab. u gom. — Mocksa : U3parensctBo FOpaiit, 2025. — 398 ¢. — (O6meoOpa3zoBaTeaIbHbIN
k). — ISBN 978-5-534-16224-0. — Tekct : anekTpoHHbIid // OOpa3zoBarenbHas IJjatT-
dopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544787
I'yceB, B. A. Maremaruka. ['eomerpusi. bazoBsiii ypoBenb: 10—11 kmaccel : yueOHUK 1Jist
cpennero odmero obpaszoBanmsi/ B. A.I'yces, U. b. Koxyxos, A. A.IlpokodpreB. — 2-¢
u3M., uctp. u pomn. — Mocksa : U3marensctBo FOpaiit, 2025. — 281 ¢. — (O6meobpa3oBa-
tenbHbIN 1UKIT). — ISBN 978-5-534-16085-7. — TekcT : anexktpoHHbIi // OOpazoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544861

JlonoJHUTeIbHbIEe HCTOYHUKH:

Kyuep, T.Il. Maremaruka. TecTsl : yueOHOE MOcoOMe i CpeaHETO MPOo(EeCCHOHATHEHOTO
obpazoBanus / T. I1. Kyuep. — 2-e uzn., ucnp. u gon. — Mocksa : M3narensctBo HOpaiiT,
2025. — 541 c.— (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-10555-1. —
Texkcr : onextpoHHbli // OOpa3oBarenbHas 1uiatdpopma HOpaiit  [calTt]. —
URL: https://urait.ru/bcode/537754

Haypyesa, H. A. Maremaruka. KoMiuiekcHble uucina : yueOHOe mocoOue Al CPEeaHEro Mpo-
¢peccuonanpHoro odpazosanus / H. A. JlaypueBa. — Mocksa : U3narensctBo FOpaiit, 2025 ;
Hosocubupck : UII HI'Y. — 79 c. — (Ilpodeccronansuoe obpazopanue). — ISBN 978-5-
534-20015-7 (U3natenbctBo FOpaiit). — ISBN 978-5-4437-1459-2 (UIIL] HI'Y). — Teker :
AJICKTPOHHBIN /l O6pazoBaTenpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/557465

Xopowwunosa, E. B. MateMaTH4eCcKUii aHaIU3: HEONPEACICHHBIH HHTETpal : ydeOHOe TT0Co-
6ue ans cpennero npodeccuonanbHoro oopasosanus / E. B. Xopommunosa. — 2-e u3z., me-
pepab. u mom. — Mocksa : U3znarensctBo HOpaiit, 2025. — 187 c. — (IIpodeccuonansnoe
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SNk W=

obpazoBanue). — ISBN 978-5-534-06949-5. — Texkcr : anexTponHsiid // OOGpa3oBaTeabHas
iatgdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539851

HNHTepHET-pecypcenl:
www.fcior.edu.ru - nHopMaIIOHHBIE, TPEHUPOBOYHBIE M KOHTPOJIHBIE MaTEPHATIBL.
www.school-collection.edu.ru - enuHas koymekuu MUGPOBBIX 00pa30BaTEILHBIX PECYPCOB.
http://www.iprbookshop.ru — anexTpoHHast 6udaHOoTEKA.
http://school-collection.edu.ru — snexTpoHHbBIN yueOHUK «Maremaruka B mkosie, XXI BeK».
www.http://videouroki.net - opunnanbHbIi caiiT ypokoB MaTeMaTHKH
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4. KOHTPOJIb 1 OLIEHKA PE3VJIBTATOB OCBOEHMUSA
YUEBHOM JUCHUITIUHBI
KoHTposib M oOIleHKa pe3yibTaTOB OCBOCHHUSI Y4YEOHON IUCIUIIIIMHBI OCYIIECTBIISETCS
mpernojaBaTesieM B TMPOIecce MPOBEACHUS MPAKTHUYECKUX 3aHATUA W JTaOOpPaTOPHBIX PadoT,
TECTUPOBAHUSA, a TAK)KE BBIOJHEHHUS OOYUYaIOMMMHUCS WHIWBHUIYyAIbHBIX 3a/JIaHHM, TPOCKTOB,
HCCIICIOBAHUI.

PesynbTaThl 00y4yeHus
(ocBOeHHBIE 0011IMEe YMEHMSI, YCBOCHHbIE 3HAHUSA):

(I)Oprl H METOABbI
KOHTPOJIA U OH€HKHU

JIMYHOCTHBIX:
c(hOpPMUPOBAHHOCTh MPEICTABICHU O MaTeMaTHKEe KaK YHHBEPCAIbHOM
SI3BIKE HAYKH, CPEICTBE MOJCIHPOBAHMS SIBJICHUM WM IPOIIECCOB, UIESIX U
METO/aXx MaTeMaTHKU;
MOHUMAHUE 3HAYMMOCTH MATEMATUKHU JJISI HAYyYHO-TEXHUYIECKOTO MpOrpec-
ca, chOPMHUPOBAHHOCTH OTHOIICHUS K MaTeMaTHKe KaK K YacTH oOIedeno-
BEUYECKOW KyJIbTYphl Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MaTEMAaTHKH,
SBOJIIOLIMEH MaTeMaTHYECKUX HCH;
pa3BUTHE JIOTHYECKOTO MBIIIIJICHHS, IPOCTPAHCTBEHHOTO BOOOPAXKCHHUS, all-
TOPUTMHYECKOW KYJIBTYPhI, KPUTUYHOCTH MBIIUICHUSI HA YPOBHE, HE0OXO-
JIUMOM JTs1 Oy ymieid mpodecCHOHANBHON e TeIbHOCTH, TS MPOJIOIKCHUS
00pa3oBaHUs U CaMOOOPa30BaHMSI;
OBJIAJICHHEC MATEeMAaTHYCCKMMHU 3HAHUSAMH M YMEHHSIMH, HEOOXOJUMBIMH B
TIOBCETHEBHOM JKU3HHU, JUII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JHC-
IUIUTHH W TUCIUILTUH TPO(HECCHOHANTBHOIO [IUKIIA, IS TOIXy4YeHHs 00pa3o-
BaHUS B OOJIacTsX, HEe TPeOYIOIMMX yrIyOJeHHOH MaTeMaTH4YeCKOH MOJro-
TOBKH,
TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE camoo0Opa3oBa-
HUIO0, HA MPOTSHKCHUHU BCEW JKU3HHU; CO3HATEILHOE OTHOIICHUE K HETPEPhIB-
HOMY OOpa30BaHMIO KaK YCIOBHUIO YCIENIHOHN MpoeCCHOHAILHON U 00IIe-
CTBEHHOM JIeATEIIEHOCTH;
TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSATEIBHON TBOPYECKOH U OTBETCTBCH-
HOW JIeSITeILHOCTH,
TOTOBHOCTh K KOJJISKTUBHON paboTe, COTPYJIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTebHOM, OOINECTBEHHO IOJIE3HOW, yUeOHO-HCCIIeI0BATEIbCKOM,
MPOCKTHOW ¥ JIPYTHX BHUJAX NEATCIBHOCTH;
OTHOIIICHHUE K MPO(HEeCCHOHATBHOM NEATETFHOCTH KaK BO3MOXHOCTH YYaCTHS
B PENICHWH JIMYHBIX, OOIIECTBEHHBIX, FOCYIAPCTBEHHBIX, OOIEHAIIMOHAIb-
HBIX IIPOOIEM;

MeTanpeaMeTHbIX:
YMEHHE CaMOCTOSTEIBHO ONPEACHATh IEeNN JCSITEIbHOCTH W COCTaBIISAThH
TUTaHBI JIEITENIbHOCTH, CaMOCTOSTENIFHO OCYIIECTBISATh, KOHTPOJIHPOBATh U
KOPPEKTUPOBATh JICATEIBHOCTD; HCIIOIB30BaTh BCE BO3MOXKHBIC PECYPCHI
JUTSL TOCTYDKEHUSI TIOCTABJICHHBIX IeJIed M pean3allii IJIaHOB JIeSTeIbHO-
CTH; BBIOMPATh YCICITHBIC CTPATET WU B PA3TUYHBIX CUTYaIUsX;
yMEHHE TPOIYKTHUBHO OOMIAThCS W B3aMMOJICHWCTBOBATH B IPOIECCE COB-
MECTHOH JIeSTEIbHOCTH, YIYUTHIBAThH MMO3UIMH JAPYTHUX YYACTHUKOB JCATEIh-
HOCTH, 3P )EeKTUBHO pa3pemiaTh KOHPIUKTH;
BIIaJICHUE HABBIKAMHU ITO3HABATEIHHOH, yU4eOHO-UCCIIEIOBATEILCKON U TIPO-
SKTHOHM JeATeNbHOCTH, HABBIKAMH pa3peIICHUs TPOOJIeM; CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIEHOMY ITOMCKY METOMIOB PEIICHHS MPAKTUICCKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB MTO3HAHNUS;
TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOATENBHONH HH(OPMAIMOHHO-
MO3HABATEIBHOM JEATENFHOCTH, BKIIIOYash YMEHUE OPHUCHTHPOBATHCS B pa3-
JUYHBIX UCTOYHUKAX WH(POPMAIMH, KPUTUICCKH OIICHUBATh U MHTEPIPETH-
pOBaTh HHPOPMAIIHIO, MTOJTYYAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;
BJIQJICHUC SI3BIKOBBIMH CPEIICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO H3Ja-
raTh CBOIO TOYKY 3PCHHS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPEIICTRA;
BJIaJICHUE HABBIKAMH MO3HABATEILHOW pedhIeKCHH KaK 0CO3HAHMsI COBEpIIa-

- OLICHKA BBIMOJHEHUS
MUCHMEHHBIX CaMO-
CTOSITENIBHBIX padoT;

- OLIEHKa OTBETOB IIPH
YCTHOM (PpOHTAIHHOM
Y WHIVBHIYAITEHOM
ompoce;

- OIICHKA BBIIOJHEHUSA
TECTOBBIX CAMOCTOSI-
TEeJIbHBIX PadoT;

- OIICHKA BBIOJHECHUA
WHINBUTyaTbHBIX 3a-
JIaHW;

- OLICHKA BBIMOJHEHUS
BHEAYJUTOPHON caMo-
CTOSITENIFHOM PabOTHL
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eMBIX JeHCTBUIl U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBA-
HU, TPAHUI] CBOETO 3HAHMS W HE3HAHWS, HOBBIX MO3HABATEIBHBIX 33134 U
CPEICTB JUISL UX JOCTHXKEHUS;
[ENICYCTPEMIICHHOCTD B ITOMCKAX U MPHHATHH PEIICHHUH, COOOpa3UTEIBHOCTh
¥ MHTYHLUS, pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH; CIIOCOOHOCTh
BOCIIPUHUMATH KPacoTy U TaApMOHMIO MUPA;

npeIMeTHBIX:
c(OPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTWke KaK YacTH MHPOBOH
KYJIBTYPbl U MECTE MAaTeMaTHKH B COBPEMCHHOW ITUBIJIM3AIUH, CIOCO0ax
OTIMCAHUS SIBIICHUH PeabHOTO MUpPA Ha MaTEMaTHUCCKOM SI3BIKE;
c(hOpPMUPOBAHHOCTb MPEACTABICHUH O MaTEeMAaTUYECKUX TOHATHIX Kak
BXHEWIINX MAaTEMaTHYECKUX MOJENAX, TMO3BOJISIOIIMX OMUCHIBATD U U3Y-
4aTh pa3HbIe MPOIECCH M SBJICHUS; TTOHIMAaHHE BO3MOKHOCTH aKCHOMATH-
YEeCKOTO [TOCTPOCHUSI MATEMaTHIECKUX TEOPHUH;
BJIAJICHUE METOAAaMHU JI0Ka3aTeJIbCTB M AJTOPUTMOB DPELICHHS, YMEHUE HX
IPUMEHSTH, IPOBOJUTH JOKa3aTeIbHBIE PACCYKICHUS B XOJE PEIICHUS 3a-
Aad;
BJIaJICHUE CTaHJAPTHBIMU MpPUEMaMH PElIeHUs] pallOHAIBHBIX U UppalHo-
HAJIBHBIX, TIOKA3aTENbHBIX, CTEIICHHBIX, TPUTOHOMETPHUECKIX YPaBHEHUH U
HEPaBEHCTB, WX CHCTEM; HCIIOJIB30BAaHHE TOTOBBIX KOMIBIOTEPHBIX MPO-
rpaMM, B TOM YHUCIIE JJISl TIOUCKA IIYTH PEIICHUS] U WUTIOCTPALUU PeIeHUs
ypaBHEHHI ¥ HEPABEHCTB;
c(hOpMUPOBAHHOCTh TPEJCTABICHUN 00 OCHOBHBIX MOHATHUSX MaTeMaTHue-
CKOTO aHalin3a ¥ UX CBOICTBaX, BJIaJIcHHE YMEHUEM XapaKTepU30BaTh MOBe-
neHrne (YHKIHA, HCIOJIB30BAHHME MOTYYECHHBIX 3HAHWH IS OMHCAHHSI U
aHalln3a pealbHbIX 3aBUCUMOCTE;
BJIAJICHHE OCHOBHBIMH HOHSTHSMH O IUIOCKHX H TIPOCTPAHCTBEHHBIX T'€O-
METPUUECKUX (DUTYpaX, UX OCHOBHBIX CBOMCTBaxX; c(hOPMHPOBAHHOCTH yMe-
HUS pacro3HaBaTh TeoMeTpuueckue (GUTyphl Ha YepTexkax, MOACTSIX U B pe-
aNbHOM MHpE; MIPUMEHEHNE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX QUTYp H
(hopMyI U peIIeHHsI TECOMETPHUYESCKHX 33/1a4 U 33/1a4 C TIPAKTHIECKAM CO-
JepIKaAHUEM;
Cc(OPMHPOBAHHOCTh TPEACTABICHUA O IpoIieccax U SIBICHUAX, UMEIOIIHX
BEPOSITHOCTHBIN XapakTep, CTATHCTHUECKUX 3aKOHOMEPHOCTSX B PEalbHOM
MUpPE, OCHOBHBIX MOHATHUSAX 3JIEMEHTApPHON TEOPUH BEPOATHOCTEH; yMEHUI
HaXOJHUTh U OLEHUBATH BEPOSITHOCTH HACTYIUICHUSI COOBITUN B MPOCTEUIINX
MPAaKTUIECKUX CUTYalUsIX U OCHOBHBIC XapaKTEPUCTHKH CIyYalHBIX BEJH-
YHH;
BJIaJICHHE HAaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IIPOTPaMM
MIPH PEIICHUH 3a/1a4.
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